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Hoceswyaemes namamu
Joxmopa mexruseckux Hayk

npogeccopa

Cemena Maprosusa [udpuna

BBEAEHHE

HcekmounTtenbHbifi no MacmraaM M TeMnaM POCT npOH3BOAHTENb-
HBIX CHJI, HameueHHbIH pemeHusMB X XVII cvesna KIICC u INporpam-
mofi KommyHucTHueckoit naptuu Coserckoro Coiosa, o6ycnoBaHBaer
WHPOKAA pa3Max BOJOXO3AHCTBEHHOIO CTPOHTENBCTBA C LEAbIO
CHaGXXeHHs BOJON HAaceNEHHBLIX MECT, NPOMBILIEHHLIX NpeanpHATHMA,
CenbcKoro xossiictBa H APYTUX moTpebHreneli Boanl. M3 H3BecTHHIX
CHIPbEBLIX PECYpCOB BOJa B HaHGOJbLUE) CTENEHH BOBJeueHa B chepy
MaTepHaJbHOrO NpOH3BOACTBA.

B OcCHOBHHX HanpabBfieHHSiIX 3KOHOMHYECKOTO H COHHANbHOro
pasputHa CCCP Ha 1986—1990 romml ¥ Ha neprom ao 2000 ronxa,
npuusiteix Ha XXVII cwespe KIICC, orMeuaerca Heo6XOAHMOCTb
«NOC/MEeOBATEAbHO YAYULIaTb OXPaHy BONHBIX peCypcOB CTPaHhI»,
«noBHIIAaTh 3(PPEeKTHBHOCTE DPaGOTHI OYHUCTHHIX COOPYXKEHHUi», mNOA-
HATb «IefiCTBEHHOCTb TOCYIAapCTBEHHOTO KOHTPOJS 3a COCTOSIHHEM
NpHPOAHOH cpelnl M HCTOYHHKAMH 3arpsi3HeHHs, yJAyyllaTh TEXHHUe-
CKoe OCHalleHHe 3Toft cayXOnl apdeKTHBHBIME aBTOMAaTHYeCKUMH NpH-
GopaMH u oGopymoBaHHEM».*

PanMonanpHoe HCNONB30BAaHHE BOAHKIX pECYpPCcOB, OXpaHa HX
OT 3arpsi3HeHHs H HCTOMIEHHs NPHOGPEJH B HacCTOsimee BpeMs MEXIY-
HapofiHoe 3HayenMe. I'eHepasnbHol accambaeefi Opraunusauun O6benn-
HeHunx Hanu#t B Hosi6pe 1980 r. 6b1o npoBosraameno MexayHapon-
Hoe HRECATHJIETHE NHUTHEBOro BOJOCHaGkeHHs M canurapur (198]1—
1990 rr.) ¢ ueapio ofecneueHds K 1990 r. Bcex xuTedeil 3eMHOTo
wapa udcroft Bopofi. IOHECKO B 3ToM HanpaBaeuuH paspaGorana
MeX1yRapoaHy10 THAPOJNOrHYECKYIO MPOrpaMMy, OCHOBHBIM coaep-
JKaHHEM KOTOpON sIBASIETCS CO3MaHHE HaYYHON OCHOBH IVl PanHo-
HaNbHOTO ynpap/leHHs] BOAHLIMH pecypcaMH H NOHCK nyTed paas
pelIeHHs] BONOCHAGXKEHHs B CTPaHaX C Ppa3NHYHBIMM NPHUPOXHO-
KJIUMaTHYeCKHMH YCNOBHAMHM H YPOBHSIMH 5KOHOMHYECKOro, COLMaMb-
HOro H TeXHHYeCKOro pasBHTHA.

Poct 4ucaa cueTem BONOCHAGXKEHHS H KaHaJH3aMHU, X MOCTOSH-
HOE YCJIOXXHEHHe CTaBAT HOBLIE 3aladH nepej] cayxkO60i sKenayaTannd.
M3BeCTHhIE 3allaqH cnyxXOH 3KCMAyaTalliH BOXONPOBOAHO-KaHAMH3a-
HHOHHBIX CHCTeM 3akJjiodalorcsl B obecneyeHHH YCHAOBHH A/s paGoThl
e

* MarepHaam XXVII crespa KIICC. M: IMonurusaar, 1986, C. 316.
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B 1I€JIOM H COOpYeHHHA B OTHENBHOCTH C COGMIOACHHMEM NpaBHA TeX-
HUKH 0€30MacHOCTH, a8 TaKxke B OPIaHH3alHH OXpaHh OKpYxalolleh
Cpellsl B mpesenax, CBS3aHHKIX C KPYIOM BONPOCOB MO NOATOTOBKe
BOABl JNsi XO38ACTBEHHO-NHTLEBHIX, NPOH3BOACTBEHHHIX H JPYrHX
Hesiell, ynaneHHio H OGe3BpeXXHBaHHIO CTOYHBIX Boj. Hobrie 3apnaun
CBA3aHLI ¢ OpraHH3alliefi aBTOMATH3IHPOBAHHHX CHCTEM ynpaBJeHHs
BOJIOXO3SIACTBEHHHIMH 00beKTaMH, CO3JaHHeM KPYMHBIX H I'PYNNOBHIX
CHCTEM BOJONOJB30BAHHA, OXBATHIBAIOMIMX LEJLIE PErHOHH CTPaHH.
CoBepilieHCTBOBaHHe B3aHMOOTHOMIEHHH BOAOMOAL3OBaTeNell M CAYKO
SKCNAYaTalHH CTAaBHTCA HA NOBECTKY OHH YC/AOBHSIMH Xo3pacyera
npeAnpHATHA.

YpoBenb 3KcnayaTallHH 3aBHCHT OT MHOTHX OGCTOATENLCTB, B TOM
YHCAEe OT CTeneHH TeXHHYecKOH MOATOTOBAEHHOCTH TEXHHYECKOro
nepcoHana.

OcHopoll ycnexa sKcmilyaTagHH CRyxar:

CHCTEMaTH3HpOBaHHbIe 3HAHHA MO YCTPOHCTBY Bcex cucTeM, o0b-
€KTOB H COOpYXEHHH, NHHAMHKH HX B3aHMOCBS3H H B3aHMHOrO
BAHSHHS, NPUHUMNIOB ynpaB/deHHR M aBTOMAaTH3auHH;

YeTKHE NpPEACTaBACHHA O CYLIECTBE NPOTEKAIOWIHX THApaBJaHYe-
CKHX, (QH3HYeCKHX, XHMHYECKHX H TEXHOJOTHYECKHX [pOIeccos,
CBSI3aHHBIX C TPAHCHNOPTHPOBKOH, OYHCTKOM, XpaHEHHEM H HCIOAb3O-
BaHHEM BCEX BHAOB BOX.

HuTeHCHBHOE pa3BHTHE TEXHHKH OTHOCHTENBHO OBICTPO CTAapHT
KOHCTPYKLHH COOPYKEeHHH H mpHMeHsieMOoe 0GOpyAOBaHHe, H TOMBKO
NPOYHbIE 3HAHHA MOTYT CJAYXHTb 6a3oif IJisi MJOROTBOPHOH JeaTeNb-
HOCTH H CaMOCOBEpLIEHCTBOBaHHS.

Hacrosinfl cnpaBoYHHK He NPETEHAYET Ha NOJHOTY OTPaXKEHHS
BCEX BHJIOB NPOHECCOB H COOpYKeHHHA BOJOCHaGXKeHHsI H BONLOOTBENe-
HHA. B HeM ocBellleHb! IIMPOKO pacnpocTpaHeHHHIE MPOLECCH H CO-
OpYIKEeHHsl H B KaKOH-TO Mepe NepCcneKTHBHBIE HAaNpaBJEHHs Pa3BHTHA
TEXHHKH B pacCMaTpHBaeMOH O0GJiacTH.

ABTOpHI CYMTAIOT CBOMM JOJNTIOM BHIpa3HTb G6GJarofapHocTb pe-
ueHsenraM A. B. 3otosy u C. H. I'nanenosy (/IO 'inpokoMmyHBOsIO-
KaHajia), a TakXe HaYaJbHHKY OTHeNa BOJONPOBOAA YNpaBJAeHHA
Jlensogokanana M. B. 3axapesuuy, npocmorpeBluieMy pyKonHch
M clieNaBlieMy pAX LNEHHBLIX 3aMEYaHHR H npenoxXeHHH.

OrfenbHble pasfensl CNPAaBOYHHKA HANHCAHLI CJAENYIOLHMH aBTO-
pamu: pasnen nepsuifi — M. Il. HaymoBuM, pasnean BTOpOli, Tpe-
v, versepteit u § 9.6 — B. JI. JIMHTpHeBBIM, pasnen naThit —
[. TI. MexpenesniM, pasnen mecrot — B. I'. MumykossiM, § 8.18 —
. I1. MensenesuM, pasgen cenpmoii — A. K. Kopa6aeswm, paspen
BocbMoft — JI. A. KopoBuubiM H pasnen pebathift — I. C. Yncrosoil.



Pa3sdea nepebiil

OBI{HE NOJIG)KEHHSI N0 3KCNNYATALMUH
CUCTEM BOJAOCHAB)XEHHSl, KAHAJIN3ALIUH
U TA30CHAB)XEHHUS

Fnasa . 3ABAYH 3KCIIYATAUMH CHCTEM BOAOCHAB)EHMS,
KAHAJIH3ALHH M TA30CHAB)XEHMS

§ [.1. Texuuueckass W xO03s/ACTBEHHASsl XapaKTepPHCTHKA
BOJONPOBOAHO-KAHANH3ALHOHHOIO M Fa3oBOro xossiicTea
HaceJieHHBIX MecT

CucreMbl BOAOCHAO:KeHHS, KaHaJH3aMMH H ra3ocHaGKeHHs Ha-
ceJIEHHBIX MECT MpeJHasHa4YeHHl AJs o6GecneyeHHs HaceJeHHS NHTbe-
Boil BONOH H rasoM, a TaKie JJs BOAOOTBENEHHS CTOYHHIX BOA H
nocJaefyome HX OYHCTKH.

[TpoMulu/IeHHbE NPEANPUSTHA HCIOAB3YIOT BOAY H3 TOPOACKOro
BOAONPOBOAA, KaK NPaBHJIO, TOABKO 1AS GHITOBHIX LieJei, a MHIleBast
oTpac/ib NpPOMBIIIEHHOCTH, KPOMe TOro, M QI TeXHOJOTHYECKHX
NpoLEecCcoB NMpPOH3BOACTBA.

Bonpoc TexHHYeCKOro BOJOCHAGMeHHs NPOMRLIIJIEHHLIX Npes-
NpHATHA M3 KOMMYHAJbHOrO BONONPOBOAA pelIAeTCss HCIOJKOMOM
MectHoro CoBera AenyTaToOB TPYASUHXCA C y4acTHEM MECTHBIX CaHH-
TapHO-3NUAEMHOJIOTHYECKHX CTaHIMA U opranos Muueoxxoza CCCP.

loponckoft BomonpoBoj oGecrnedHBaeT NOMKapoOTylleHHe Ha Beel
3aHHMaeMoil ropoJoM TePPUTOPHH HEOOXOIHMBEIM KOJHYECTBOM BOJBI
€ COOTBETCTBYIOUIHM HanopoM. ECHH NpOMBIIJIEHHLIM NPEANPHATHAM
NO YC/AOBHSM TEXHOJIOTHYECKOrO IIpoLecca H NOMXKapoTYIIeHHs Tpe-
6yiorcsi Hanopnl GOJblLiHe, YeM MOXeT ofecrieyHTb roOpoiCKOH BOJO-
NPOBOX, TO B 3THX CJAY4YasX CTPOATCA HACOCHhle CTAHIHM NOAKAYKH
(noxapHele eMKOCTH), pPeXHM paGOTH KOTOPHX COMIaCOBLIBAETCS
¢ Ynpasaeunem BOLONPOBOAHO-KaHATH3aLHOHHOrO Xo3s1icTBa ropoaa.

loponckas xaHanusauus ofecneyHBaeT OTBOX CTOYHBIX BOJ CO
BCell TEPPHTOPHH ropofa M HX OYHCTKY Nepef BHINYCKOM B BOJOEM.
IIpreM npoMuMEHHEIX CTOYHBIX BOX B TOPOACKYIO KaHAlH3alHMIO
NPOH3BOAMTCS € paspellleHHs YNpaBJeHHS BOAONPOBOJHO-KaHaJH3a-
LIHOHHOTO xo3siicTBa, KOTOpOE Ha OCHOBAaHHH MK Bewects, cOpa-
CBIBAEMHIX B FOPOACKYIO KaHaJNH3aLHOHHYIO CeTb, HasHayaeT JIOKa/b-
HYI0 OYHCTKY STHX CTOYHBIX BOJA Ha TEPPHTOPHH NPEANPHSTHSA.

IIpH ucnonbsosanun cToumbix BOX npexnpHATHS B O0GOPOTHOH
CHCTEME TEXHHYECKOro BOJOCHAOKeHHs cTeneHp €€ OYHCTKH onpeje-
AS€TCA NPOEKTHON opraHusanHei.

UcnoabsoBanye OUHUIEHHEIX FOPOACKHX CTOYHBIX BOX I/ cHabxe-
HHSl NPOMBIIUNIEHHRIX NPeANPHATH TEXHHYeCKOH BOXOH ompeneasiercs
NPOEKTHOH OpraHu3aniefi NpH COrMacOBaHHH ee KaYeCTBa MpPOMEILL-
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JleHHbIM-npenanﬂTHeM H MecTHOM CaHHTAaPHO-3INHAEeMHONOT HIECKON
cTaHIHeR.

lazocHa6kenne ropoloB mnpefyCMaTpHBaeT ofecnedeHHe IasoM
XHJoro ¢0H,na H KOTCSJIBHHX CHCTEM HEHTPAJILHOro OTONJAEHHA H
TEIIOCHAGXKeHHe oMoB. [IpoMuIeHH e TPEANPHATAS (B TOM YHCAE
T3L) nonydwalor ras Ws rasosoii cerH ropoAa Io paspemennio I'oc-
nAaHa COIO3HOA pecnyGAHKH.

OGBEeKT DPHHMMaeTCs B SKCIJYaTamuio TOALKO B TOM caydae,
€CJIH OH NOJHOCTBIO MOATOTOBJEH K SKCIAYaTallHH ¥ MOXKeT BHNYCKAaTh
APOAYKIHKIO.

§ 1.2. O6mue Tpe6oBaHKA K 3MAHHSM H COOPYMEHHSM

OcHoBHHE 3JaHHA H COOPYXEHHsI BOMONPOBOAHO-KaHAJNH3aUWHOH~
HOTO H rasoBoro xossifictea (HaCOCHbHIE€ CTaHIMH, OYHCTHLIE COOpYIKe-
HHSl, TOJ3eMHhie pe3epByapHl, KaMephl, BOIOHANQOpHble GalllHH, raso-
peryafaTOpHEE OYHKTH H Ip.) B TeYeHHE MepBOro rofia sKcnAyaTalHH
JOMKHEL HAXOJUTbCSI MOJA NOCTOAHHBLIM HabjoAenueM. Heobxoxumo
eXeMeCAYHO OCYILIeCTBAATh KOHTPOJb 32 HX 0CalKoil nyTeM YCTaHOBKH
TIOCTOSIHHBIX H BpEMEHHBHIX penepoB.

Haunnas co proporo roga skcnayaraud# XoHTpo/db NPOH3BO-
AHTCS nO NJlaHy, yTBepXKAaeMoMYy YTpaB/feHHeM BOXONPOBOAHO-
KaHAMH3allHOHHOTO H rasoBOro X03f#CTBa, B CPOKH, yCTaHaBJlHBae-
Mble B 3aBHCHMOCTH OT MECTHHIX YCAOBHA H COCTOSHHA OGBEKTOB.

Ha npennpusrtun mns Kaxmoro siaHHs H COOpyXeHHS BENETCS
nmacmopT, KyZa 3aHOCST BCe 3aMeYaHHs IpH BHX ofcneoBaHHuH, a TaKXKe
naty nposegeHus [I10, IIIIP, tekyuero H KamuraabHOro peMOHTa
C onHcaHHeM BhinoaHeHHbX paGor. Oco6oe BHHMaHHe JOMXKHO OHITH
yaeleno HaGJoeHHI0 32 ocankofi QyHAaMeHTOB/QcHOBHOrO 060pYyAO-
BauHs (HAcoOCOB, 3MEKTPOABHraTesedl, ABHrareneli BHyTpeKHero cro-
paHHs, BO3AYXONYBOK H Ap.) H 33 BOSMOMKHEIMH TpeliHHaMH Ha HHX
or BHOpauuH. Heof6xonuMo BecTH cHCTeMaTHuecKoe HalJjiofeHHe 32
COCTOsIHMEM Ollop, yIOpPOB HA KOHLAX HAH B MeCTax MOBOPOTOB TPY-
6onpoBofOB B 3JaHHSX, KOJOAUAX H Kamepax. IIpH o6HapyXeHHH
OCajloK 3faHHM, KoaoiueB H KaMep HeoO6XoAHMO ofpaiath BHHMaHHE
Ha COCTOsSIHHE 3jacTHYHOM 3aneJkH TPY6 B NPOXojnax uepes CTeHH
IJiSl NpeNOoTBpallleHHsi NEPeJOMOB TPYGOIpPOBOAOB HJH BOSMOMKHOrO
NPOHHKHOBEHHS rasa B NOABaJibHHE MOMEIEHHS,

B spaHusAX, coopyeHHSIX BOJOMPOBOAA H KaHajH3auHH JOJIXKeEH
NOANEPXKHBATLCSl ONTHMAJBHLIH TEMNEPATYPHO-BAAXKHOCTHRIA PEeXHM,
ofecrieyHBaeMbi JeHCTBHEM OTONMHTENbHO-BEHTHASIIHOHHEIX CHCTEM.
TpyGonposoasl ¥ apmaTypa BonOnpoOBOAA, KaHANH3aHHH, OTOMJIEHH,
BEeHTHASUMH H rasocHaOXKeHHs, pacnojOXeHHblEé B MecTaX C HOHH-
JKEHHO¥ TeMIeparypoi, AONXKHbl GbITb H30JHPOBaHy. [lepHOAHYECKH
ClleflyeT NmpOBePSiTL COCTOSIHHE M3OJSLMH H NPOH3BoxuTh HEOGXONH-
Mulffi peMoHT.



§ 1.3. OpraHH3anHsi SKCNAYaTaUHH BONONPOBONHO-
KAHANH3AWHOHHOTO H Ta3oBOro Xxo3sACTBa

dopma OpraHH3alHH BOJONPOBOAHO-KAHA/IW3AMMOHHONO H Ta3o-
BOFO XO3SICTBA 3aBHCHT OT MacluTraba ero AesTeJbHOCTH, INIPOH3-
BOJCTBEHHOH MOLIHOCTH H BEIOMCTBEHHOH NOJNYHHEHHOCTH. Bonpo-
caMH S3KCIUIyaTalHH BOJOINPOBOAHBIX H KaHaJH3allHOHHBIX CHCTeM,
KaK NpaBHJIO, 3aHHMAIOTCA chyx6ul, BXOASIUIHE B COCTaB IPOH3BOL-
CTBEHHBIX YNpPaBJEHHA BOLONPOBOAHO-KAaHANHU3AUHOHHOTO XO351HCTBa,
a rasoBHX ceTeli — CaMOCTOSTeNbHLE NPOU3BONCTBEHHbE YMpaBJe-
gus. Kaxnoe ynpasjeHde IeACTBYeT Ha npasaxX NPeNNpHSITHA C elu-
HbIM PacuyeTHHIM CYETOM B Ganke, ¢ oOUM (POHAOM aMOpPTH3ALHH,
0GOpOTHRIMH CPEACTBAaMH, (OHAOM MPEANPHATHS H LEHTPaJH30BaH-
HBIMM B3aUMHBLIMH pacdyetaMH. B coctaBe npoH3BOACTBEHHHIX ynpasie-
HHI NpeANpHATHSA BOJONPOBOJA M KaHAJH3alUMH HAXOAATCS Ha BHY-
tpenHeM xospacuere. CaMH ynpaBlieHHs NORYHHSIOTCS TOPONCKOMY
ynpaBJeHHIO KOMMYHaJbHOTO xossifictBa. B HeGosbnx ropomax
cAyXOul BOAONPOBOJA, KaHANH3alHH, Fa30CHabXKeHHA OOGbeNHHSIIOTCS
C HEKOTOPHIMH APYrHMH KOMMYHa/AbHLIMH NpPEANDHATHAMH B KOMMY-
HanbHblE KOMOGHHATH, NOAYHHEHHBIE FOPOACKHM /YNpaBJEHHAM KOM-
MYHaJlIbHOro XO3sACTBa.

B xpynuehimux roponax (Mocksa, Jlenuurpan, Kues, Xapbkos,
CBepaJOBCK H Ap.) CYLIECTBYIOT OTAe/NbHLIE OTPAac/eBble ynpaBileHHs
BOJAONPOBOJHO-KAHAJIH3AHOHHOIO H Ta30BOr0 XO3fAHCTB, NORYHHEH-
Hble HEINOCpeNCTBEHHO HCMOJKOMaM ropoAckHx CoBeroB HapOAHBIX
AenyTaToB.

Muorye HaceseyHEle MYHKTH cHa6Gxkaiorcs BOROH H3 BORONpoOBoO-
ROB, NPHHALNEXKANUX MPOMBILJIEHHEIM NPEANPHATHAM H OpraHH3a-
UMAM, HJIH H3 BEJOMCTBEHHHX H KOMMYHAQJbHHX BOJAOIPOBOAOB ORHO-
BpeMeHHo. B stom caydae ciyxOn KOMMYHaJbHLIX BOJONPOBONOB
OINAYMBAIOT NPOMBIULIEHHHIM NPEANPUSATHAM CTOUMOCTb INOJYy4YaeMo#
BOALI, B3HMasl C HaceJeHHs OINIaTy UEJHKOM 32 BCIO II0JaBaeMyl0 HM
BOAY INO YCTAHOBJEHHBIM TapHaM.

OCHOBHEIMM 3aflayaMM NIPABHJABLHON 3KCIYyaTauHH BOLONPOBOJIHO-
KaHa/H3allHOHHOr0 XO03fAHCTBA ABJAIOTCA:

ofecneueHde KauecTBa BOAH B COOTBETCTBHH ¢ TPeGOBaHHSAMH
IF'OCT 2874—82 u TY AAs OYHCTKH TOPONCKHX CTOUHBIX BOJX;

obecreueHue HafeXXHOCTH H GecrepeGoiHOE PaGoThl COOpYXKEHHH
C 3aJlaHHBLIM TEXHOJNOTHYECKHM DEeXHMOM HX PaboTH;

ycTpanenne B KpartuafiiHe CPOKH aBapHH H NOBPeXIEHHH H
H3YYE€HHE NPHYHH HX MOABAEHHS C LEJAbI0 NpefynpeXIeHHs B 6y-
RyuieMm;

CBOEBpEMEHHOe H J0GpOKauyecTBEHHOe NpOBeleHHE TEKYIEro H

KanuTalbHOTO DEeMOHTOB B nNOpsiAKE M B CPOKH, YCTaHOBJIEHHBIE

AefiCTBYIOm e HHCTpYKUHER O NJIaHOBO-npefynpeAHTENIbHBIX PEMOH-
tax M)KKX PCoCP; pery

60Pb6a C YyTeukamH, MorepsMH H HepanHOHAAbHBIM HCMOJL3O-
BaHHEM BOJAH ¥ rasa,



ofecrnedeHHe BHICOKOR peHTaGeNbHOCTH DaBoOThI, T. €. CHHXKEHHE
ce6ecTOMMOCTH NMPOXYKIUHH H YCJAYr, yAydIIeHHe HX KadecTBa NMyTeM
HaY4YHO} OPraHH3auud TpyRa, MeXaHH3aUHH M aBTOMATH3aUHH NpoO-
H3BOJACTBEHHEBIX npoueccoa, ydera pacXola BOIKL, SJIeKTPOSHepFHH,
rasa, peareHToB H T. 1., S5KOHOMHSI MaTepHalbHHX pecypcoB u opra-
HH3aHHsl COHHAJHCTHYECKOTO COPEBHOBAHHMA.

Beox B skcniyaTauHio HOBHIX M PEKOHCTPYHPYEMHIX BOLONPOBOL-
HO-KaHaJNH3aUHOHHBIX H Ta30BbIX NPEANPHATHH, COOPYXEHUH U cereil
OCYUIECTBASETCA B cooTBeTcrBHHM ¢ ykazaHusmu CHull I11-3—76 u
CHHnIT 2.04.02—84 npu ofszaTenbHOM y4acTHH OQHUHANBHBIX Mpef-
CTaBHTeNeH ropoACKoro (06/1aCTHOTO) KOMHTETAa NPOPCOI030B, MECTHRIX
opraHoB I'ocyaapcTBeHHOro CaHHTapHOTO Haj3opa H, NMPH HeoOXopH-
MOCTH, npelcTaBuTenell 6acceiHOBLIX TepPHTOPHANbHBLIX YnpasJje-
uufi MuHHcTepcTBa MenMOpauMM H BOJHOTO XO3AHCTBa, a TaKKe
GacceliHoBbIX ynpasieHHit «Pbi6Bon» MunucrepcTBa pbIGHOrO XO-
3fficTBa.

BBon B skcnayaTaudio HOBBIX HJIH PeKOHCTPYHDYEMHIX BORONpPO-
BOAHBIX M KaHAMH3aUHOHHLIX OUHCTHBIX COOPYXKEHHH He donyckaercs
6e3 odopMJerus paspelleHHS Ha clegHalbHOe BOAOMNOJNb3OBaHHUE,
paspaboTaHHOro B COOTBETCTBHH C MHCTPYKuMeH O NOPSAKe coria-
COBaHHsl H BbIJayH pa3pelieHHH Ha clepHalbHOe BOIONOJb3OBaHHE
(Hopmut BopononbsoBanus 33—5.1.02—83 Muneoaxosa CCCP).

B mnponecce nananounblX paboT LOJMKHBEI OLiThb paspaGoTaHB! HH-
CTPYKUHH NO SKCNNyaTaUHH arperaToB, MeXaHH3MOB, COOpYeHH#l H
ceTedl BOZONpPOBOAA, KaHAJM3aUMH H Tra3oCHaGKeHHS, NOJIKHOCTHHIE
MHCTPYKIUHH AV SKCIYaTallHOHHBIX PaGOTHHKOB NO BCEM BONPOCAM
SKCMJIYyaTaudH B COOTBETCTBHH C CYLIECTBYIOULHMMH 3KOHOMHYECKHMH
¥ OOfi3aTeNIbHbIMH IIOCTAHOBJIEHHAMH MECTHBIX COBETCKHX OPraHOB.
B 3THX MHCTPpYKUHAX NOAPOGHO yKa3bIBAaIOTCH NpaBa H 06GSA3aHHOCTH
BCeX PaBOTHHKOB, OTBETCTBEHHOCTb 332 MOPY4YEHHHIH y4acTOK paboTHl,
NONYHHEHHOCTb, MOPANOK 3KCNJAyaTalHu o6OpYyNOBAHHA, MOCHENO-
BaTeJIbHOCTb Onepaiuii MpH NMyCKe H OCTAHOBKE arperatoB H COOpY-
XeHH#, NopANOK REHCTBHH NPH ABapHHHOM MONOXEHWH, NOPSANOK
CBA3H M T. . ¢ 0053aTeJbHLIM yKa3aHHeM cOOMIONACHHS NpaBua 6e3-
ONacHOCTH BeJleHHs pa6oT.

AnvuHHCTpauUs 06f3aHa CMOCOGCTBOBATh MNMOBHILIEHHIO TEXHHYE-
CKHX 3HAHMH 3KCH/AyaTalldOHHOTO NepcoHasla nyTeM OpraHH3ayuH
TeXHMYecKoro ofyueHHsi, OOMeHa ONLHTOM paGoOTHl H BHEAPEHHA
HOCTHXXeHHH NepelloBHKOB NPOM3BOACTBA, a TaKXe DOCTY Ha mpes-
NpHATHAX YHCJa DalHOHANH3ATOPOB H H3obperarenei.

Jns Bcex 3KCNAYaTauHOHHLIX paboTHHKOB o6ssateipHo 3HaHHe
H co6/TIoNIeHHe cnenyatbHbX NPaBuJ (CAHHTapHOTO Hafi3opa, rPaXkaaH-
CKOHi OGOPOHHI, apXHTEKTYpHO-TEXHHWYECKOro Hajf3opa, MPOTHBOMNO-
}KapHO# fHe3zomacHOCTH M Ia30BOro X039HCTBAa), OTHOCAMHUXCA K rO-
POICKHM BOJAONPOBOAAM, KaHaMH3alUMAM H Ta30BOMy XO3AHCTBY,
a s JHu, o6CayXHBAIOUHX 3JEKTPOYCTAHOBKH, — npaBHJA TEeXHH-
9ecKoil 3Kcmayatanud U 6e30nacHOCTH o6C/yXHBaHHS 3JEKTPOYCTa-
HOBOK NPOMBILIJIEHHBIX NpPeanpHsATUH.



YTBEpXK/leHHEe B JOMKHOCTH BCeX PAGOTHHKOB BOJIOMPOBORHO-
KaHaJMH3aNHOHHOTO W Tra3oBOro XO3AHCTBa MPOU3BOAHTCS TOJNbKO
NocJie YCTaHOBJIEHHBLIX MCOLITATEJNbHLIX CPOKOB H INPOBEDKH 3HaHHMA
HMH NPaBHJ 3KCNJyaTalHH 3THX XO3AHCTB W paGOYMX HMHCTPYKUHH,
a Takxe «[IpaBus 6e30nacHOCTH MPH 3KCH/yaTallHH BOAONPOBOAHO-
KaHaJaH3anHOHHbIX coopyxeHuil» M)KKX PCOCP u rasoBoro xo3sii-
crBa. [lepHosHyecKH B YCTaHOBJIEHHble CPOKH MPOBEPSIIOTCA 3HAHHSA
OTAEJLHO paGoOYHX U HHKEHEDHO-TEXHHUECKOro MepcoHana.

§ 1.4. dkcnayaTauus TEPPHTOPHH 30H CAHHTAPHOM
OXpaHbl HCTOYHHKOB BOAOCHAGKEHHS H COOpyXKeHHH

OGmHe nonoxeHUs. 30HLI CAHUTAPHOM OXPAHBI NOJXKHH 6blTh Ha
ReldCTBYIOIHX, MPOSKTHPYEMBIX H PEKOHCTPYHPYEMbIX BOAOMPOBOAAX
X03HCTBEHHO-THTHEBOr0 Ha3HAYEHHs B LEAX OOEcrneyeHUst MX ca-
HHTapHO-3MHAEMHONOTMYECKON HAaeXKHOCTH.

30Ha HCTOYHHKA BOJAOCHAGXKEHHS B MECTE pacClOJIOKEHHS BOZRO-
3a60pHBLIX COOPYIKEHHH NOMKHA COCTOATb H3 TPeX NOACOB: NepBOro —
CTPOroro pexuma, BTOPOro W TpeTbero — PEXHMOB OFpaHHUYEHUS
XO039HACTBEHHOH AeATeJbHOCTH.

30Ha BOJOMPOBOAHLIX COODYKeHHH NOJKHA COCTOATb M3 TPAHHI
nepBoro nosica H CaHHTAPHO-3aLIMTHOH MOJIOCHL BOKPYT Hero.

3oHa caHWTapHOH OXpaHBl JOJIXKHA BKJIOYATb BOAO3a6OpHBIE CO-
OPYKeHHsl, BOJOXpaHHJMINA, BOZOMOLBOASIINE KAaHAJbl, a TaKxke
NOJIOCY NPOKJaiKH BOAOBOJOB.

IlpoeKT 30H CaHHTapHOH OXpaHbl BOAOMPOBOJAA COTJIACOBHIBAETCA
¢ ucnojkomoM MectHoro CoBera HapoAHBIX JeNyTaroB, C OpraHamy
CaHHTAPHO-3NHUIEMHUONOTHYECKOH CAYKObl, a Tak:Ke ¢ APYTHMH 3aHH-
TepECOBAHHLIMU MHHHCTEPCTBAMH H BEROMCTBaMH H YTBEPKAAETCHA B yC-
TaHOBJEHHOM NOpsijike. KOHTPOJNb 3a colepKaHHEM 30H CAHHTAPHOH
OXpaHul [OMKEH OCYLIeCTBASTLCA opraHamH [ocyaapCTBEHHOro ca-
HHTApHOro Haa3opa. B ocobuix ciayyasax, KoOria TeppPHTOPHA 30H
HCTOYHHKA BOLOCHAGXeHUsT 1o pa3paGOTAHHOMY MpOEKTY YTBep-
xaeHa Coserom Munucrpos CCCP, ee conepkanne H OXpary ocyue-
CTBJSAET NMPOH3BOACTBEHHOE YNpPaBJeHHE BOJONPOBOLHO-KaHAJH3AUH-
OHHOTO XO3AUCTBA.

IMoBepxHocTHLie HCTOUHHKH BOAOCHaGweHHst. ['paHHILI IepBOro
nofica YCTaHABJAHBAIOTCA HA PACCTOSIHMAX OT Bojo3afopa:

JJIf peK M KaHaJOB:

BBEPX mO TeyeHHI0 — He Menee 200 M;

BHHU3 IO Tedenuio — He Menee 100 m;

no mpHierajomemy X Bojosabopy Gepery — ne menee 100 m ot
ypesa BOIb IIPH JIeTHEe-OCEHHeH MeXeHH;

B HAanpaBNe€HHH K MPOTHBOMOJIOXHOMY O6epery: MnpH WHPHHE
BOJOTOKA MeHee 100 M — BcA akBaTOPHS H MPOTUBOIOJOXHEIA Geper
wHpuHO# 50 M oT ypesa BOAb NMpH JIeTHE-OCEHHEH MEXEHH, a NpH
HpHHE BOJAOTOKA Gonee 100 M — nosoca akBaTODHH LUMPHHOH He
menee 100 M;



Ha BONO3a0opax KOBUIOBOrO THMa BCH aKBaTopHs KOBIIA H Tep-
PHTODHS BOKpDYr Hero — He MeHee 100 M;

IJIsl BONOXPaHHJHIL H 03ep:

N0 aKBaTOPHH BO BCeX HanpaBJieHHAX — He MeHee 100 M;

o INpHJErapieMy K BOgo3aGopy Gepery — He MenHee 100 M or
ypesa BOAbl MPH HOPMaNbHOM NMOANOPHOM yPOBHe B BONOXPaHHJHILe
H JleTHe-OCeHHeH MeXXeHH B osepe.

AkBaTopusi nepsoro nosica CaHHTapHOH OXPaHHE! MOBEPXHOCTHOTO
HCTOYHHKA BOROCHaOXeHHs AOJKHA 0003HAuaTbCsl HA3eMHBIMH CTOJ-
6aMH-yKasaTelaMu H GakeHaMH. B HecyZOXoaHBIX BOgoeMax GaKeHEL
C OCBellleHHeM yCTaHaBJHBAOTCA Hal OrOJACBKaMH BOx03alopos,
a B CYOXOIHO# yacTH — BHe CyJIOBOro XOja.

Ha reppuropuu nepsoro nosica 30HbI:

3anpeulaloTCs BCE BHABI CTPOHTEbCTBA, KPOME OCHOBHBIX BOZO-
NPOBOAHLIX COOpYXKEHHH; pasMelleHHe XHJBIX H oOllecTBeHHLIX 3Ma-
HHA Jo60ro Ha3maueHus;, INPOKJajgka TPyGONpOBOAOB Pa3JMYHOTO
Ha3HaYeHHs, Kpome o6CJAYKMBAIOUHX BOIONPOBOAHLIE COOPYMKEHHS;
BHIIYCK CTOYHEIX BOj, KylaHHe, BORONON M BHIMAaC CKOTa, CTHPKa
Gesbst, pbi6Hasi JIOBAsI, NPHMeHeHHe ANOXHMHKATOB JJs PacTeHHI;

BCE 30aHHUA JOJKHE! OBITh KaHAJH30BaHE B GIHXKAALIYIO CHCTEMY
BOJIOOTBEleHHSI C PACIIOJIOXKEHHEM OYHCTHBIX COOPYXKEeHHH CTOYHBIX
BOA 3a IpeieNaMH nepBOro I1osca; NpH OTCYTCTBHHM KaHAJH3aUHH
JOJKHBI GHITh MOCTPOEHH BOJOHENPOHHIAaeMHEe BHIrpebH C yYeToM
CaHHTAPHHIX TPeGOBAHHH BblBO32 HEUHCTOT,

ROJKHO OhIThb oGecneueHO OTBeJeHHe INOBEpXHOCTHOIO CTOKa 3a
npefeskl NEpBOro nosca;

NONYCKalOTCS CaHUTapHHE PYGKH Jieca M yXOR 3a HHM.

[panuub Broporo nosica yCTaHaBAHBAIOTCS:

BBEPX II0 TEUeHHI0 (BKJIO4Wasi NPHTOKH) — HCXOASl H3 YcpejHeH-
HOM 1O IMpPHHE H JNHHe BOJOTOKA CKOPOCTH TEUeHHS BOALI U BpeMEHH
ee npoTeKaHHs OT IPaHHIM Mosica o Bojosabopa NIPH CpefHeMecsy-
HOM pacxofie Bojsl JeTHe-oceHHeH MexenH 95 % obecneveHHOCTH:
He MeHee 5 cytrox — s I (A, B, B, I') kaumaTuueckoro paitona u
II (A) xnumarHueckoro noapafioHa H He MeHee 3 CyTOK — JJIst OCTalIb-
HBIX KJHMaTHYeCKHX paHOHOB;

BHH3 IO TedeHHI0 — He MeHee 250 M;

60KOBLle TPaHHIB —— Ha DACCTOSHHM OT ype3a BOAM JeTHe-
OCeHHeli MeXeHH: NPM paBHHHHOM pejbedpe — 500 M, npu ropu-
CTOM — JI0 BEPIUHHBI 1EPBOFO CKJOHA, 06pallleHHOT0 B CTOPOHY BOJO-
TOKa, HO He Gostee 750 M npu noJjoroM ckiaoHe u 1000 M npu xpyTom.

['panunsl Broporo Iosica B BOJAOXPAHMJHMmE H o3epe or BOJO-
3a6opa mo aKBaTOpHH BO BCeX HANPABJEHHSX HAa PACCTOAHHH 3 KM —
npu KouuuectBe BetpoB Ao 10 % B cropony Bonosabopa M 5 KM —
npu Kosauuectse BerTpoB Gotee 10 %; G0OKOBbIE MPAHHIEI aHAJOTHYHEL
YKasaHHbBIM paCCTOﬂHHﬂM JAJs BOJOTOKOB.

I'panunml TpeTbero MOsCca 30Hbl MOBEPXHOCTHRIX HCTOYHHKOB BOJIO-
CHaGXKeHHs BBepx NO TEYEHHIO HJIH BO Bce CTOPOHLI MO AKBATOPHH
BOJI0EMa MOJIXKHBI OBITb TAKHMHU XKe, KaK s BTOPOro nosica, G60KOBHe
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rpaHHIE — MO Bofopaspeny, HO He Gosee 3—b5 KM OT BOLOTOKA HAH
BoAOEMA.

Ha TeppHTOpPHH BTOPOro MHOSICA HCTOYHHKA BONOCHAGKeHHS 3a-
npemaercs:

a) sarpsisHEHHe TEPPHUTOPHH HEYHCTOTAMH, MyCOPOM, HaBO3OM,
NpPOMBIIVIEHHLIMH OTXONaMH H IPp.;

6) pasMelleHHe CKJIAAOB OXHMHKATOB M MHHepalibHHX ynoGpe-
uufl, ropioue-CMa3oYHHIX MaTepHaNoB, HAaKONHTE/el, MJIAaMOXPaHH-
JHLl H TNPOYHX OGDBEKTOB, CNOCOGCTBYIOMHKX 3aTPA3HEHHIO BOZOEMOB;

B) pasMemeHne CKOTOMOTHABHHKOB, KJIaIl6Hu_1, noJseil acceHu-
sanuy H GHABTPALHH, HABO3OXPAHHMHI, CHAOCHBIX TpaHIeH, semJae-
NeAbYECKHX noNefl opolleHH s, KHBOTHOBONYECKHX H NTHIEBOTYECKHX
06BEKTOB H JpYrofl X03fACTBEHHOM NEATENbHOCTH, CrOCOGCTBYIOMLIEH
MHKpOGHOMY 3arpsi3HEHHIO BOJOEMOB;

r) npHMeHeHHe YyJIOGPEHHH H AXOXHMHKATOB;

I) no6wya nmecka M I'paBHS, a TAKXKe RHOYINYGHTeNbHLIE PaGoTh;

€) pacrnonoxeHHe mnacTOHW|, B NPHOPEXHOR mnosoce wHpHHOA
300 M.

Ha TteppHTOpHH BTOpPOrO nosica HCTOUHHKa BOAOCHAaGXKEHHA Hal-
JIEXKHT:

a) OCYWECTBAATb peryJlHpOBaHHE OTBEIEHHA TeppHTOpHA aas
Hace/NeHHLIX MYHKTOB H APYTHX X03SACTBEHHO-GHITOBHLIX H O370POBH-
TEJLHEIX YYPEXAECHHA NPOHSBOACTBEHHBIX H CEIbCKOXO3SHCTBEHHBIX
O0BEKTOB, a TaKXKe H3MeHeHHe TEeXHOJIOTHH NpOMBIIIEHHHX Ipen-
NpHATHA, MPEeACTaBJAIOUHX ONACHOCTb 3ArpsI3HEHHS BOAOEMOB;

6) GnaroycTpaHBaTh HaceJ€HHHIE NYHKTH, NPOMBILJIEHHEE H
CenbCKOXO03sICTBEHHLIE OGBEKTH, NpPelyCMaTPHBAaTh OpPraHH3OBaHHOE
BOJOCHAGKEHRe M KaHaJIH30BaHHE HX H OPTaHH30BLIBaThb OTBOJ 3a-
TPSA3HEHHBIX MOBEPXHOCTHHIX CTOYHHIX BOA H 1p.;

B) NPHHUMaTh CTelleHb OYHCTKH PasAHYHHIX CTOYHBIX BOJ, OTBe-
qaoluX TpeGoBaHusam «OcHOB BogHoro sakoHomatenncrBa CCCP
COIO3HBIX pecnyGaHK» H «[IpaBHA OXpaHHI MOBEPXHOCTHHIX BOX OT
3arpA3HeHHs CTOYHLIMH BOJAaMH»;

I) NPOH3BONHTH CaHHTapHbe PYOKH Jieca H yXOA 3a HHM;

I) yCTaHaBAMBaTL MecTa NEpenpas, MOCTOB H NpHcTaHed,

€) NpH HaAHYMH CYROXOXCTBa OGOPYNOBaTh CcyAa yCTpOHCTBaMH
Anst c60pa GHLITOBHIX M MOACAAHEBEIX BOJX H TBEPAHX OTOPOCOB, Ha
NPHCTAHAX npeAycMaTpHBaTh CAHBHLIE CTAHUHH H NPHEMHHKH 1)
cOopa TBEPAHX OTGPOCOB.

Honyckaercs NTHUepasBeleHHe, CTHpKa Oejbsl, KYNaHHe, Ty-
PH3M, BOAHLIA cnopt, ycrpoiicTBO masixkefi, pniGHas JIOBAS B CHELH-
AILHBIX MECTaX H NO peXHMY, COMMIaCOBAHHOMY C MECTHHIMH Opra-
HaMH CaHHTAaPHO-3NHAEMHONOTHIECKOR CJIYKOBL.

B rpanupax BTOpOro nosica 30H CaHHTapHOH OXpaHbl IO COrJaco-
BAHHIO C CAHHTapHEIMH OpPraHaMH MOTYT GHITb H3MEHEHHl €0 I'DAHHIL
OT BOA03a6opa, ecny KawecTBO BOAL BOJOEMa OTBEYaeT TPEGOBaHHAM
Ha HCTOYHHK Bopocuabkenns mo I'OCT 17.1.3.03—77, a rakxke
YCIOBHAM BbiNlaca, croiifHima M BOAONOS CKOTAa, BHECEHHS yaoGpeHn#
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NpHMEHEHHs AJO0XMMHKAaTOB H T. . C YYeroM MECTHHIX YCJAOBHA

COCTOAHHA BOLOEMOB.

Ha reppuropuy TpeTbero mosica CaHHTAapHOH OXpPaHH HaMJIEXKHT
BHIOJIHATD MEPONPHATHSA, NpenycMOTpPeHHhe B M. «a», «G», «B» BTO-
poro mosica. B JslecHnX MaccHBax paspeluaercsi npoBefeHHe MOPYGOK
Jieca TJIABHOTO M NPOMEXYTOYHOrO NMOJb3OBaHHS, a4 TaKkKe Jecocey-
Horo ¢oHaa ZOJTOCPOYHOro MOJbL30OBAHMUSA.

Monsemuble HCTOYHMKH BOAOCHaGXeHHs. ['paHHUIB NEPBOro mosica
30HBI TOJA3eMHOTO BONOMCTOYHHKA YCTAHABJHBAWOTCA OT OJHHOYHOIO
BON03260pa HJH OT KpaiHHX BOAO3aGOPHHIX COOPYXKeHHA Trpyn-
MoBOro BOMO3a60pa HAa pPacCTOAHHAX:

NPY HCHOJB30BAHHH 3AMMIEHHHX Moj3eMHEIX Box — 30 M;

NPH HCNOJB30BAHHH HENOCTAaTOUHO 3ALHIIEHHBIX MOJ3EMHbIX BOA —
50 m;

npH HHPHUALTPALHOHHEIX Bofo3abopax OT MOBepXHOCTHOTrO BOAO-
HCTOYHHKA —— He MeHee 150 M;

NpH NOAPYCAOBbIX BORO3a6Opax HJH Yy4acTKe, MHTAOWEM HH-
GUILTPALHOHHEIE Bonosabop, — aHAJOTHYHO 30He HNepBoro MHosica
NOBEPXHOCTHOrO MCTOYHHKA BOAOCHAOXeHHS,;

NPH HCKYCCTBEHHOM TMOMNOJIHEHHH 3amaca MOA3eMHBIX BOX OT
HHQH/IBTPALHOHHBIX COOPYIKEHHUH 3aKpHITOro THNAa — 50 M, OTKpHITOTO
tina — 100 m.

'panuusl BTOpOro mosica 30HBI CAHHTAPHOH OXPAHH YCTAHABJIH-
BAIOTCA B 3aBHCHMOCTH OT KJHMATHYECKHX PAiiOHOB H 3aLIMUIEHHOCTH
NOJ3EMHBIX BOJ C y4eTOM BpeMeHH NpPOABH2KeHHsi MHKPOGHOTO 3arpsa-
HeHus BoAuw N0 Boao3zabopa ot 100 mo 400 cytok.

[panHusl Tperbero mosica 3oHH ONpeNeNsAloTCH BpeMeHeM MpOABH-
JKeHUSl XMMHYeCKOoro 3sarpsisHeHMsi BOJABl JO BOAo3a6opa, KOTOpoe
JOJKHO ORITh GOJIbIE NPHHATONX NMPORONKHTENLHOCTH IKCIAYATALHH
ponoza6opa, Ho He Menee 25 jer.

Bropo# u TperH#i mosca 3006 NPH HHGHALTPANHOHHOM THTAHHH BO-
HOHOCHOTO [11aCTa CJEAYeT NPHHHMATL NMPHMEHHTENbHO FPaHHIIaM BTO-
pOro H TPeTbero MosicoB MOBEPXHOCTHOrO HCTOYHHKA BOAOCHAGXKEHHS .

Ha TeppuropuM mepBoro nosica 30HH MOJ3EMHOTO HCTOYHHKA
BOIOCHAOXKEHHS! [JOJIKHBl IPHMEHATbCH CaHHTADHLIE MEPONPHATHSA,
yKa3aHHble AJI TEPPHTOPHH MEPBOro mosica 30HBI MOBEPXHOCTHOIO
HCTOYHHKA BONOCHAGXKeEHHS.

Ha TeppuTOpHH BTOPOro mnosica 30HH MOJ3EMHOTO HCTOMHHKA
BOLOCHAGKEHHS NMPHMEHSIOTCA CAHHTAPHble MEPONPHATHS, H3JIOXKeH-
Hble JJIF [IepBOTO NOACA 30HKI MOBEP XHOCTHOTO HCTOUHHKA BOROCHAGXKe-
HHSl, ¥ [IOMOJIHHTEJbHO MpPelyCMaTpHBaercs:

BhIAIBJICHHE H TAMIIOHAXX HWJIH BOCCTAHOBJIeHHE CTapbiX, Geanei-
CTBYIOIIMX, Ne(eKTHHX CKBAXHH H LIAXTHHIX KOJOAUEB, CO3AAIOU[HX
OMACHOCTb 3arpsi3HEHHsl BCIOHOCHOTO TOPH3OHTA;

peryjupoBanue GypeHHS HOBBIX CKBaXKuH;

3anpeleHHe 3arps3HeHHs MON3EMHLIX BOJA 3aKa4Koi OTpaGoTaH-
HHIX BOJ, MOA3€MHOTO CKJAJHPOBAHHA pA3/JHYHEIX OTXOLOB, pas-
paGOTKH Hejp H T. M.
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Ha TeppHTODHH TpeTbero mnosca 30HL NOA3EMHOrO MCTOYHHKA
pacmpOCTPAHAIOTCA YCJNOBHA NPOBENEHHs MepONPHATHH, mpenycmo-
TpeHHble IJIsl TEPPHTOPHH BTOPOIO MOsSica 30HH MOBEPXHOCTHOIO Hc-
TOYHHKA BOMOCHAGKEHHS.

Iaomanka BOAONPOBOAHLIX COOPYKeHHA. ['paHHIa mepBoro nosca
30HbLl TEPPHTOPHH BOLAONPOBOAHEIX COOPYXKEHHH COBMAafaeT C Orpaxie-
HueM IVIOWIAAKH H J0MXHA GHITb HA PaCCTOSHMH:

OT pe3epBYapOB YHCTOH BOIBI, GHILTPOB, KOHTAKTHBIX OCBET/IH-
rejieli — He meHee 30 M;

OT CTEH COOpYXeHHH H CTBOJIOB BOJOHATIOPHHIX OamieH — He
meHee 15 M.

CaHHTAPHO-3ALIHTHAR NOJIOCA BOKPYr OTPaXIeHHs BOXOMPOBOA-
HHX COOPYeHHH, pACHOJIOXeHHHIX 3a MNpPEJeNaMH BTOPOro mnosica
30HK HCTOYHHKA BOJOCHAOXeHHdA, NOMKHA HMETb IIHPUHY He MeHee
100 ™.

Ha nuomanxax BonoNPOBOAHBIX COOPYKEHHH MOMKHBL mpeny-
CMATPHBATHCS CaHHTAPHble MEPOTIPHATHA NO 61aroycTpoiCTBY, co3aa-
HHIO CTOPOXKEBOH OXpPAaHHI, r/IyXoe orpaxkaeHHe Bricoro#t 2,5 M. Jony-
CKaeTcsl NMPefyCMATPHBaTh IJyXoe OTpPaKAeHHe BEICOTOH 2 M H Ha
0,5 M H3 KoJioueH NPOBOJIOKH HJIH METaJIHUeCKOHR CeTKH, 9TO H3J0-
xero B CHull 2.04.02—84.

Bonosoani. B 30HAX CaHHTapHO-3alIUTHOA MNOJOCH BOAOBOLOB
JOMKHEL OTCYTCTBOBATb YOOpHLIE, NOMOMHHE fMb, HABO30XPaHH-
JHA, TpYMEMHHKH MYCOpa H Ip., CO3AAIOL[He YCJOBHA 3arpsA3HeHHs
MOYBH ¥ TPYHTOBBHIX BOA.

3amnpeiaercsi CTPOHTEJbCTBO BONOBOAOB IO TEPPHTOPHH CBAJIOK,
nosefi acceHuzayuu, nojed GHIbTpAUHH, 3eMJlelelNbYeCKHX mnoJeH
OpolleHHH, KJanGHIL, CKOTOMOTHJbHHKOB, MPOMBILIJIEHHbIX ¥ CeJlb-
CKOXO3SHCTBEHHHX NPEeNnpHATHH.

[upuua 3amuTHOR MONOCH, NPOXOAALlel MO He3aCTPOEHHOH
TEepPHTOPHH, NPHHHMAETCA OT KPAHHHX BOAOBOJOB!

NPH HANHYHH CYXHX TPYHTOB — He MeHee 10 M mpu JAHamerpe
A0 1000 MM u He medee 20 M npH GOJLIIAX AMAMETPAX;

B MOKDHIX IPYHTax — He MeHee 50 M He3aBHCHMO OT JHaMer-
pa.

Ionyckaercss yMeHbIIATL CAHHTAPHO-3AWMTHYIO TNOJOCY BOAO-
BOJIOB MpPH CTPOMTEJbLCTBE TPYOONMPOBOAOB MO 3aCTPOEHHBIM TEPPH-
TOPHAM ¢ 06d3aTeNbHBHIM COTJIAaCOBAHMEM C OpPTaHAMH CaHHTapHO-
STHAEMHONIOTHYECKOR CJIYKOBI.

CaHHTapHO-3amMTHbIE 30HbB KAHAJM3AIHOHHHIX COOPYXEHHI.
Canurapno-samuryrte 30HH OT KAHANH3AWHOHHHIX OYHCTHHX COOPY-
HEHHH 10 rpamuu KHJIOM 3acTPOfiKH, A0 y4aCTKOB OGLIECTBEHHHIX
SM1aHHA H TIPeNNPUSATHI MUIEBOH MPOMBILJIEHHOCTH CJIeLyeT onpeje-
JIATb C YY€TOM HX NepCHeKTHBHOTO PA3BHTHA.

Kananuaanuonnne ouncruse COOPYKEHHS TO/KHHI OhITb YRAJIEHH
OT HACENEHHHIX NMyHKTOB Ha paccTOsiHMsl, yka3aHHble B Ttaba. 1.l

ITpu noabaopauun yKazaHHOK Ta6juieli CJHeNAYeT Y4HTHIBATb
clenyiouiee:
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Ta6aunga l.1. CaBurapHO-SalmkrTHbe SOHH
AN KaHAAH3AMHOHHBIX OYHCTHHX COOpy’KeHHﬁ

CaHATAPHO-3AIATHHE 30HH, M,
NpH paclerHOR NPOHIBORHTEMDL -
HOCTH COOpYXeHufll, THC. M*/cCyT

HausmeHoBaHHE
COOpYIKeHH
0 0,2 Gonee Gonee Gonee
80 0.2 16,2000,6] 50 50 |50 go 280
CoOpYMeHUA MeXaHWyecKol H GHO- 150 200 400 500

NOTHYeCKOR OYHCTKM ¢ MIOBHMH NJoWaj-
KaMH I8 COPOXKEHMbIX OCaJKOB, a
TAKXE OTHENbHO DaCHOjioKeHHLE WO~
Bble IUIOMAAKH

CoopyXenust Mexanudeckoll H Guo- 100 150 300 400
NOTHYECKOR OYHCTKH ¢ TepMOMeXaHH-
yeckofl o6paGoTKOH B 3aKPHTHX NOMe-
IenHAX

Tona ¢unbrpanuu 200 300 500 1000
Iona opowenus 150 200 400 1000
Buosorngeckue npyast 200 200 — —
CoopykeHHS ¢ HHPKYJISKHOHHHIMH 150 — — —
OKUCAHTENBHHMH KaHajlaMH
Hacocsre cranmun 15 20 20 30

CaHHTApHO-3AIMHTHHIE 30HB AJA KaHaJH3aIHMOHHBIX OYHCTHHIX
COOPYKEeHHH NPOU3BONUTENLHOCTHIO Gostee 280 ThiC. M3/cyT, a Takke
NpPH OTCTYMJEHHH OT NPHHATOH TEXHOJOTHH OYHCTKH CTOYHBIX BOJ
1 06paGoTKH 0CAanKa yCTaHABJHBAIOTCA N0 COrIACOBAHHIO C OpraHaMH
caHHTapHO-3nHAeMHoJMOrHYecKol cnyx6u u Toccrpoem CCCP;

NPy OTCYTCTBHH HJIOBHIX NJAOWIAJI0OK HA TEPPHTOPHH OUHCTHHIX
coopyXeHHH npousBoUTeNMbHOCTBIO Gostee 0,2 Thic. M®/cyT pasmep
30HBl coxpamaerca Ha 30 %,

Ads nojel GUABTPALMH mIOMmMAanbio 10 0,5 ra B AN COOpYkeHHH
MeXaHH4eCKoM M GHOJOrHYeCKOA OUHCTKH MPOH3BOAUTENBHOCTBIO HO
580 M%/CyT caHMTapHO-3alUHTHYIO 30HY CJellyeT NPHHUMATL PasMepOM
100 M;

U8 nofieit mojizeMHOA QUALTPAaLHH NPONYCKHOA CNOCOGHOCTHIO
MeHee 15 M?/CyT CaHHTapHO-3aIUTHYIO 30HY CJefyeT NPHHHMATH pa3-
MepoMm 15 M;

npy GUALTPYIOWHX TPAHIIEAX H NECYAHO-TPABHAHBIX (HJIbTPaAX
CaHHTAPHO-3aliHTHHIE 30HH CJeJyeT NPHHHMaTh pa3MepoM 25 M,
B CenTHKax ¥ (QHIBTPYIOUHX KOJOALAX — COOTBETCTBEHHO 5 M 8 M,
B aspalHOHNLIX YCTAHOBKAX Ha NOJIHOE OKHCJeHHe — 50 m;

CAHUTApHO-3alIUTHLE 30HHI, YKasaHHble B MPHBECHHOA Bhillle
Ta6JaHue, JONYCKaeTcsl YBEJIHYHBATh, HO He GoJlee 4eM B 2 pasa B cay-
Yae pacroJioXeHHs XHIOH 3ACTPOMKH C NOABETPEHHON CTOPOHH MO
OTHOLUEHHIO K OYHCTHBIM COODYXEHHAM HJH yMeHbllaTh He GoJee
yem Ha 25 % npu HanH4dH GJaronpUATHOM pPO3Bl BETPOB;

NPH CylIKe Ha WIOBHX MJIOMAJKAX CHPOro (HeC6POKEHHOro)
OCallka MM NpH XPaHEeHHH €ro B UIJIAMOHAaKONMHTeNRX CaHHTapHO-
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3amUTHBE 30HK Heo6X0AHMO YCTaHABJAMBATh NO COTJACOBAHHIO C MeCT-
HLIMH OPTaHaMH CaHUTAPHO-3MHMAEMHOJIOrHYECKOH CHAYHKOHI.

Ilas onpeneseHHsl TpaHHIL MepBOro, BToporo H TpeTbero nosca
30H CAHHTapHOH OXpaHHI CJEAYeT PyKOBOACTBOBATHCHA TPeOOBaHHAMH
CHull 2.04.02—84.

IFaasa Il. OPrAHHM3AUUA JAMCNETYEPCKOA CJAY)XBbI

§ 1.5. OcHOBHMe 3apauM AMCNETHEPH3ALMH
M CTPYKTYypa AHCRETHepPCKOH CayxOui

Ilna oBecrmeyeHust HamexHo#t u GecnepeGOHHON paGOTH CHCTEM
BONOCHAGXEHHs, BOAOOTBeAeHHs Y ra30CHA0XeHHsI ¢ ONTHMAaJIbHBIMH
CAHHTAPDHHIMH H TEXHMKO-3KOHOMHYECKHMH [OKasarejsaMu Heobxo-
AUMBL YeTKasd KOOpPIHHAUHA M B3aHMHAA YBA3KA OTJENbHLIX COCTAB-
JIAIOUIMX 3JIeMeHTOB 3THX cHucTeM. [ 3TOrO NpiMeHsercs enuHas
IEHTPAJIH30BAHHAS CHUCTeMAa YynpaBjeHHs, ofecneudBaemass AUCIET-
gepckoit cayx6boit (JC).

JucrneryepHsanusa — 3TO LEHTpaJH3auHA (KOHLEHTpauwus) ome-
PATHBHOTO ynpaBJeHHst H KOHTPOJf B PYKaX ONHOro 4ejOBeKa —
AUCHeTyepa — JJIs COIJIACOBAHHS PaGoTH OTAE/bHBIX 3BeHbEB, CO-
CTABJAIOMHX OGWHA NPOH3BOACTBEHHHIH KOMILIEKC ceTeff H COOpPY-
JKeHHH.

B 3aBHCHMOCTH OT CTENEHH ABTOMATH3ALHH JAHCMIETYepPCKOTO ynpas-
JeHuss Bce 0OBEKTb CHCTeMbl BONOCHAOXEHHS, KaHa/M3alHH H raso-
CHa6xeHHs MOryT ObITb pasfesieHbi HA TPH TPYINHL

MONHOCTBIO aBTOMATU3HPOBaHHHE Ge3 RHCIETYEPCKOro ympasJie-
HHA arperatam;

NONHOCTBIO aBTOMATH3HPOBAHHEE C AYGIHPOBAHHEM YOpAaBJeHHA
OCHOBHHIMH arperaTaMH ¢ JHCIETYEPCKOro NYHKTA;

C YacTHYHOR aBrOMarH3alHeld H [HCIETYEPCKHUM yOpaBJaeHHeM
OCHOBHHIMH arperaramMu (BO3MOXHO H HeaBTOMATH3HPOBAaHHOE AHCHET-
YepcKoe ympamJeHye).

B coorBercTBHH CO cXeMo#l BOROCHAGKEHHS, KAHANH3AUHH, a30-
CHaleHHs ¥ KX TEXHOJOTHYECKHM MPOLECCOM AHCTEeTIepCcKan Cayxba
MOXeT GBITh:

ORHOCTyNeHYyarod, NpH KOTOpoi HUMeeTcss DAHOHHBIR HHCMeTHEep-
Ckuit nyuxt (P/I1), onmeparuBHO ynpaBasiowuit paGoToii Kak BCex
COOpyKeHHHA H arperaToB, BXOAALIMX B CHCTeMY, TaK H CeTbo;

ABYXCTYNEHYaToO# — € ILEeHTPaJbHBIM JHCIETYEPCKHM NYHKTOM

H MECTHHIMH AucleTdepckMMH NyHKramH (MIII); mecrhnie
AUCOETIEPCKHUE NYHKTH BeNaloT PaGoTOH OTAEAbHEIX COOPYKEHHH,

a IO koopaunupyer pabory MIII;

TPeXCTynengaroit, Bk/movatomed LIJII1, paitoHHble nHCNeTYEpPCKHe
nyukTel PAI1, ynpapasemee LJIIT u MJII, Haxonsmuecs B Bepe-
aun PIOTI.

BriGop cxemnt RHCETYEpH3ALHH 3aBHCHT OT MECTHRIX YCJAOBHi
H onpenensercs cxemolt H maciutabamu BOZOCHAGKEHHS, KaHanmusa-
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UHH H rasocHaGxenusi. ONHOCTymeHYaTyI0 CXeMy RHCNETHYCpH3AIIHH
NPHMEHSAIOT B ropojax C Majofl MpOTAXKEHHOCThIo ceTell BopocHaGkKe-
HHA, KaHaJIH3aUHH H Ta30cHa6xeHus (10 50 KM), ABYXCTYNIEHYaTyI0O —
B ropoZax c GOJbILOK MPOTAMEHHOCTbIO ceTelf. [IpH nporaKeHHOCTH
cetn 50—400 km opranusyiorcs LJIIT u MectHble pucneryepckue
NYHKTB TOJIOBHBIX H Apyrux coopyxenuid (MIAIIC). Tlpu npors-
xeuHoctH Oosee 400 kM OpraHM3ylOTCA MeCTHblE AHCNETYEPCKHE
nyHkTe cetdh MITIC. Ouu pacnonaraiorcs OGBIYHO B LEHTPEe OTAEJb-
HbIX paHOHOB BOJONpOBOAHOM ceTH ropoga. B ux 3agmauy Bxoasr
ynpaBJIeHHE pacnpele/ieHueM MOTOKOB BOAB B 3aBHCHMOCTH OT JaBiie-
HHA H KOHTPOJb 3a gaBJjeHHeM BO BCeil CETH JAHHOTO paioHa.

IIIT pacnonaraerca B LeHTpe CHCTEMbI, HanpHMep, BOAOCHaGxe-
HHSI, WJH Ha TepPHTOPHH TONOBHHIX coopyxenHii. OH omepaTHBHO
ynpasJser paGoroit Bcex MAIT, pxoasmux B cueremy. MAIT rosioBHBIX
COOpYXKEHHH pacnosaraercsl Ha TEpPHTOPHH TOJIOBHLEIX COOpYXXEHHH
H OCYIIECTBJISIeT yrnpaBJeHHe H KOHTPOJIb 3a pa6oTod HACOCHBIX CTaH-
1HA (NepBOro H BTOPOro MOABEMA) H OYMCTHBIX COOpYIKEHHH, a TaKKe
3a ypOBHeM BoJbl B pe3epByapax 4HCTOH BOJHI.

B pByxcrynensartyio cxeMy QHMCNETYEPCKOTO YNPABREHHS CHCTEMBI
KaHaNH3auuyu KpynHoro ropoaa, Kpome LI, o6eiuso Bxomar MITIT
pafiOHHBIX HACOCHBIX CTAHUHH MepeKayek CTOYHLIX BOJ H CeTH,
a Takxe MJII rnaBHOH HACOCHOM CTAHUHH H OYHCTHBIX COOpYKe-
HHH.

Tpexcrynenyaras cXema AHCHETYEPCKOR CJAYXOH NpHMeHseTCS
B HCKJIIOYHTEJIbHBIX CyuasgX — Al 0cO60 KPYNHBIX TOPOAOB H CJOXK-
HBIX CHCTEM BONOCHAGXKeHHs, KaHANH3aUHH.

O6mas cxema opraHHsanHu Aucnerdepckoit cayx6e ([IC) noka-
3aHa Ha puc. 1.1. Ha puc. 1.2 npuenena cxema opranusamuu JIC
Aa JIeHHHTPaACKoOro BOJOMPOBOLA.

B nocienHHe roAel BHELPAIOTCA ABTOMATH3HPOBAHHBIE CHCTEMB
ynpaBaetds (ACY) B BoNONpOBOZHO-KaHANH3ALMHOHHOM XO3diicTBe.
B ACY npumeHsiloTcsi coBpeMeHHEIE aBTOMaTHYecKHe CpeicTBa obpa-
60TKH AAHHBLIX TNPH IOMOLIH 3JEKTPOHHO-BBIUHCIUTENBHLIX MAIIHH
(3BM), nosBossiiouiHe PerHCTPHPOBATb, HAKANAMBaTL H OTOGpaXkaTh
MHOOPMAIMI0O H TPH MOMOLIH IKOHOMHUKO-MATEMATHUECKHX METONOB
pelwiath OCHOBHBle 3ajfadd ynpasnenus (Mocksa, XapbkoB H 1p.,
raba. 1.2).

PasnorugHocThio ACY gBJafeTcs aBTOMaTHYECKAs CHCTeMa ynpas-
nenus Texuonoruyeckumu mnpoueccamd (ACYTII), xoropas npen-
Ha3Ha4eHa /A MNOBHILIEHUs] 3DGhEeKTUBHOCTH YNPABJEHHUS OCHOBHOMN
LeATebHOCTbIO OGBEKTOB BOJOCHAGXKEHHS H KaHAJAM3auuH. Jra 3a-
Aaya OCyLeCTBASETCS IyTeM OMepaTHBHOrO KOHTPOJS TeXHOJOTHYe-
CKHX PeXHMOB MObeMa BOAbI, ee 06pabOTKH, NoNaYH H pacnpeeeHus
HJI¥ BOJOOTBENEHHsS! H ONTHMAJIbHOIO YNPABJIEHHS 3THMU MPOLECCAMH
C MCHO/Nb30BAHHEM CPEICTB BBIYHCAHTENbHOH TeXHHKH.

O6wuM KpHTepHEM CHCTEMLI YNPABAeHHS fBAsercd MHHHMYM
SKCINTyaTANMOHHBLIX 3aTPaT Ha o6pabOTKY BOXBI NPH BHIMOJHEHHH
3aJlaHHBIX TpeGOBaHHH Ha KayeCTBO OYHIAeMOH BoAml, GecnepeGoil-
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Hoe ofecmeyenne norpeburesefl BOAoN muTheBoro KauecTsa H BOXOOT-
BejleHHe.

ACYTII noimxHa ¢yHKIHOHHPOBATb B HHGOPMALHOHHO-COBETYIO-
HeM pexXHMe, IIPH KOTOPOM CPeICTBA BRIYMC/IHTENPHOA TEXHHKH oOCy-
IIECTBJIAIOT LEHTPaNK30BaHHbIA cOop, 06paGoTky H BhIAAYY AAHHBIX
06C/YKHBAIOIIEMY 1ePCOHaNyY B yNOO6HOH dopMe, a TaKxKe GOPMHPYIOT
H BBHIJAIOT JHCHETYepY PEKOMEHAALHH MO ONTHMAJLHOMY BeJeHHIO
TeXHOJIOTHYECKKX TIPOLECCOB B 3aBHCHMOCTH OT CHTYallHH Ha MpPOH3-
BOJCTBeE.

Ilns GopMHpOBaHHS H mepefadyd HHPOPMalLHH OT 3aKATYHKOB
nepBUYHHX NpuGopoB, npeoGpasosareneir u T. n. Ha LI, a rakxke
IJS nepenayH ynpapisioOHX KOMaHL K PeryJsTopaM H HCIOJIHHTEb-
HBIM MEXaHH3MaM MpPHMEHSETC KOMILJIEKC CpeJCTB TeJleMeXaHHKH
tina YBTK-YH, paspaboraHHuifi B KadecTBe €IAHHOH YHHQHIH-
pOBaHHOH CHCTeMH JJIA OGBEKTOB KHJHIIHO-KOMMYHANBHOTO XO-
saficTBa.

O6men uBGoOpManHel CO CMeXXHHIMH cHCTeMaMH YINpaBJieHHS OCy-
INECTBJSIeTCA MO KaHAJaM MeXNpOIECCOpHOH cBA3H, a Ha cayyalt
OTKa3a B CHCTeMe 3HEproCcHaGXKeHHs YacTb HHPOPMAIHH JAO/KHA
XPaHHTbCS B HEPro3allMTHOM yyacTke maMmsatH A BeleHHA XaJib-
HeHIlIMX pacuyeToB.

Jna Kaxjaoro TeXHOJMOrHYeCKOro IMKJa MPOH3BOACTBA HMEIOTCH
cnexyiouHe OCHOBHBIE (PJYHKIIHH.

1. MndopMmaiuoHHO-BhIYHCIHTENbHBIE:

c6op # nepBHyHas o6paboTKa HHPOPMAIHH;

KOHTPOJIb pa6oThl 060pyAOBaHHS;

KOHTPOJb 3a COCTOSSHHEM TEXHOJIOTHYECKHX pE€XKHMOB, BKJI0Y2IO0-
IHA KOHTPOJNb OTKJOHEHHS NapaMeTpos;

IHAarHOCTHKAa HApYIUEHHH TeXHOJIOTHYeCKHX pEXHMOB;

ONepaTHBHHIA yueT H pacueT TEXHHKO-3KOHOMHYECKHX IOKa3a-
Tenek;

(dhopMHpOBaHHe ¥ BHAa4a HHOOPMAUHH HA ne4arb 4 RUCINeRHBIR
MOAYJIb JJisi ONMEpPATHBHOTO MEPCOHANAa H PYKOBOACTBO CTAHIHH NO
HMHIHATHBe CHCTeMBl H 1O BBHI30OBY;

bopMHpOBaHHe ¥ BuiAaya HHbOpPMAnHH B aBTOMATHYECKYl0 CH-
CTeMy opraHHaaiuoHHoro ynpasiewus (ACOY);

2. Ynpasasiowue:

peryaupopasue OTAeJbHBEIX TEXHOJOTHUeCKHX [EPEMEHHBIX,

AHCTaHIHOHHOE YNpaBJIeHHe OCHOBHHIMH arperaraMi,

NIPOrHO3HPOBaHHe XOAAa TEXHOJOrHYecKOro mpouecca,

OTpejesieHHe pALMOHANBHOTO PeXKHMa TeXHOJOTHHECKOro mpo-
necca;

¢opMHpOBaHHe ¥ Bhigaua AMCMeTYepy pekoMeHIauH# mo onra-
ManbHOMY BeJEHHIO TeXHOJOrHYeCKHX MPOIEeCcCoB;

3. KonTposs o6opynoBanus:

pacyer BpeMeHH nmpocTost oGopyAoBaHHA 3a cMEHY, CYTKH H T. A.;

pacueT BpeMeHH pabGOTH OGOpYAOBaHHA 0 NPOPHIAKTHYECKOro
peMoHTa;
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¢opMHpOBaHHe H BHAYa Ha neyatb uH}popmanuu o padore -060-
DPYAOBAHHS,

4. Pacuer H yuyeT TEXHHKO-3KOHOMHUECKHX MoKasarened:

yueT pacxoia Bofbl MO Tpy6ompoBoaam (Mo CTaHUMAM, MO 30HAM,
1o ropozy), 3anac BOJAbl B €MKOCTAX, PACXOJ 3JeKTPO3HeprHH, pearek-
TOB, pacxXoA BOAW Ha cOGCTBeHHBle HYXKAB, OTKJOHeHHe JaBJIeHH:S
B KOHTPOJIbHHX TOUKax Ha TpybonpoBOAax Mo yacaM CYyTOK OT 3aAdH-
HOT'O peXxuMa,

pacuer TeXHOJNOTHYECKOR Ce6ecTOMMOCTH BOAH MO CTaHIHAM,
NIORAYH M pACNpEeNesIeHHs ee MO PA3BOAAINEH CETH;

5. [lpornosupoBaHue XOAa TEXHOJOTHYECKOro TNpoiuecca:

pacder mporHosHpyeMoro rpaduka nojauyd ¥ paclipefefeHHA
BORBI 1O TPy6ONpoBOAaM CHCTeMBl BOJOCHAGKEHHS;

pacyer Tpe6GyemblX HATIOPOB H MOAAYH BOAH B CETb;

pacyer onTHManbHOro rpaduka paGoTE HACOCHOrO 0GOpYAOBaHHS;

pacuet ypoBHe#l 3amoJIHeHHSl H cpabarbiBaHHs BOABI B €MKOCTAX;

pacuer pacnpenesieHusi BOAB MO MArHCTPaJbHLIM TPYGONpPOBOAAM.

OcHOBHBIMU (QYHKIHAMH AHUCIETYEPOB ABAAIOTCA:

KOHTPOJIL 3@ XOAOM INPOHM3BOACTBA HA OCHOBAHHH HHQOPMAIIHH,
noJqysaeMof U3 ynpaBreHYecKOTO BEIYHCJIHTENbHOTO KOMIJIEKCa;

KOHTPO/b 33 (QYHKUHOHHDOBaHHEM 3aJau ynpaBJeHHs;

ynpaBJieHHe MPOH3BOACTBOM;

opraHusauHs JIOKaNAM3aUHMH MOBpeXAeHHl TPpyGonpoBoAOB, aHa-
U3 [OBpeXICHUH, NMpHMeHEHHe peXXHMa Nofauu H pachpefeleHHs
BOAHl NpPH AaBapUHHEIX CHTYaUHsX;

NOBHILIEHHE HAaJ&XKHOCTH paboTH KaK Bcefi CHCTeMBl, TaK U OT-
INEJBHEIX €e Y3J0B;

peanusanHA QyHKuHMH ynpaBJeHHA AHCHETYEpa ¢ MOMOUIbIO Olre-
paTopoB.

B aaMUHHCTPATHBHO-TEXHHYECKOM OTHOLUEHHM JHCIeTdep Mod-
YHHSAETCH HauadbHUKY OOBEKT4, 4 B ONEPATHBHOM OTHOLIEHHH —
AHCHeTyepy BLILIECTOALIEH JHCMeTYEPCKOH CAYKOH;, noC/aeNHsAsA
AOJIXKHA ObITb OCHAIEHA TEXHHYECKHMH CpeICTBaMHM aBTOMATHYECKOro
ynpaBJleHusi, OCHOBHBIMH 3JIeMeHTaMH COODY2KEHHH, a Takxe Teje-
yNpaBREHHEM H TeJIGCHTHa/IM3anuedl, TeNeHsMepeHHEM, NPAMOH Tele-
¢oHHO CBSI3bI0 H JAHCIJIEAMH.

B cocraR pucmeryepCKoH CAyXGhl BXOAMT OmepaTHBHas rpynna,
cocrosiias M3 TJIABHOTO JHCHETYepa, ero MOMOIIHHKA IO TeXHOJO-
THYeCKOH YacTH H CMEHHHIX NHCNETYEpOB, a TAKXKe pPa3Hbie CHyKOH,
HanmpHMep aBAPHHHO-DEMOHTHAs H TpPaHCMmopTa, Ja6opaTropus AaBTO-
maruku u KoHtposs (JIAK), cnyx6a amexrpocssiam.

Ha ne6oabliux NpPEANPHATHAX BOROCHAGXKEHHS, KaHAJIM3ANMH
H rasocHalKeHHst YKa3aHHbIe rpynnsl v CIy6Bl MOTYT GbiTh OGBENH-
HeHBl, a HeKOTOpble HCKJIIOYEHH.

[pu aBapHAX M 3KCTPEHHLIX PabOTax B cyyae OTCYTCTBHA Tpymn
H cayx6, ykasaunnix Bbime, LIITT 1 MIT] nonb3yioTcs pesepBHLIMH
arperaTtaMi H TPaHCIOPTOM aBapHUAHBIX ygacTkOB H cayx6. Ha MM
JOJIKEH XPaHHTbCS KOMIJIEKT ONepaTHBHBLIX CXeM H yeprexed xaH-
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HOTO Y3Ja CHCTeMH BOJOCHaGXXEHHs, KaHajau3alHH HJAH rasocHab-
JKEHHUSA.

IeHnTpanbHasi RUCHETYEPCKasi CAyXK6a KOPPEKTHPYeT mpeaBapH-
TeAbHO pa3paboTaHHble:

peXHM paboThl OCHOBHOrO 0GOPYNOBAHHSA C YYETOM HeOGXOAHMOCTH
ofecredeHysl CYTOUHOTO MAaKCHMYMa BOJOCHAGXKeHMA, ra3ocHaGxKe-
HHS WM MIPONYCKA CTOYHHIX BOJ, a TAKXKe TpeGyeMoro pesepBa mpo-
H3BOAHTEJBHOCTH COOpYIKEHHUI;

pacueTHblfi O0beM 3amacoB BOAM B €MKOCTAX M pacnpejeneHHe
NOTOKOB BOAB HJH rasa;

CYyTOUHBIH rpaduk ropsgero pesepBa Kak BCeff CHCTEMHl BOJO-
cHaGeHHS H KAHAAW3alMH, TAaK H OTAGJBHEIX Y3JI0B 06OpyHOBa-
HuA.

Hucneruepy ILAIT nepenatorca noKasaHHusi OCHOBHHIX NMapaMeTPOB
rJ1aBHHIX OGBHEKTOB: JaBJieHye, YPOBHH BOABI, KOJHYECTBO ra3a B MOA-
3eMHbIX Ta30XpaHHJHLAX, PACXOAbl BOAH, ra3a, FOPH3OHTH BOAH
B MCTOYHHKAX BOAOCHAG)KEHHS, MONOXEHHE IVIABHBIX ONEPATHBHBIX
3aJBHXKEK, aBapuitnoe coctosiuue H mnp. K aucmeryepy MIIT nocry-
NaloT CUrHalbl 0 paGoyeM COCTOSIHHY HACOCHBIX arperatoB H ypoBHeft
BOAH B €MKOCTAX, OCHOBHblE [OKA3aHHS KaK '3JIEKTPHYECKHX, TaK
M He3lJeKTPHYECKHUX H3MepHTeJAbHBIX [pPHGOPOB.

JOucneruepy MJIIT nopywaercs NUCTAHIMOHHOE BKJIOYEHHE H
BHIKJIOYEHHe arperaTtoB, a TaKxe AHCTAHIHOHHOE yIpaBJeHHe ofe-
PATHBHBIMH 3aJBHXKKaMH.

Hu onus anemeHT 06OpYNOBaHHA, HaXOQALIHNCA B YNPaBJIeHHH
WIM B BeleHHH JHCmeTdepa, He MoXer GbiThb BhIBeleH H3 paboThi
WM pe3depBa 6e3 ero paspelleHHsi, KpOMe CJy4aeB BO3HHKHOBEHHS
ABHOH OMACHOCTH AJiA Jiofek HJIH o6opyapoBaHHsA. Bce pacnopsikeHus
ZIHCHeTYep JOJKeH JaBaTh HENOCPeICTBEHHO MHOAYHHEHHOMY eMy
OTIepATHBHOMY NEpPCoHaly, a 1 06beKTOB C ABTOMATHYECKHM yNpaB-
JIEHHEM — YTIOJHOMOYEHHBIM JIHIAM.

Kaxnas cucrema BOAOCHAGKeHHS, KaHAJH3Auu¥ H a3ocHabxke-
HHSL JoMKHa HMeTh «[losoxeHue O RHCHETYEPCKOM c/yxOe», crelu-
ajbHO JJIf Hee pa3paboTaHHOe HA OCHOBAHHMH H3JIOXKEHHBIX BHILIE MO-
JIOXKeHHH C y4eTOM KOHKPETHHIX MECTHBIX YCJOBHH.

§ 1.6. JlaGopaTopusi aBTOMATHKH M KOHTpPOAS

Kourposb pa6ors, Hajlagxa M peMOHT npHGOPOB H ANNAPaToB
aBTOMAaTHKH H TeJleMeXaHHKH, 4 TaKKe H3MepHUTeJbHEIX NpPHOOPOB
B KDYNHHIX CHCTeMaX BOROCHaOXXeHHsd, KaHAMH3aUHH HIH Taso-
CHaGXKeHHsl OCYIeCcTBAAIOTCS Ja60paTopHell aBTOMATHKH H KOHTpOJs
(JIAK). Ha menxux npennpusituax JIAK He opraHuayeTcs (3TH pa-
GOTH MOPYYAloTCs HA JOTOBOPHHIX HAYAnaxX KakKoH-IHGO MecTHOH na-
60paTOpuH aBTOMATHKH H TefeMeXaHHKHU).

JIAK opranusyer takke kandTa/JbHbili M TEKYUIHH PEMOHT, npo-
BepKy H HaJlanKy npuGopoB, mpOBOAHT PaGOTy MO BHEAPEHHIO HOBHX
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CXeM H anmaparToB, a TaK)Xe OCYIIECTBJSET KOHTpojb 3a KaueCTBOM
H CPOKaMH BLINOJHEHHs 3THX DaGoT.

JIAK nomxna umers caepyiomee oGOpylOBaHHe:

o0pa3loBhie H KOHTPOJbHhHIE MNPHOOPH, & TakxKe MepeHOCHHe
YCTAHOBKH JUISi NMPOBEPKH H HaJaJKH KOHTPOJbLHO-H3MEPHTEAbHBIX
npHOOpOB H AaBTOMaTHYECKHX pETyJsSTOPOB;

CTeH/bl, 0o6OpyAOBaHHHE KOHTPOJBLHLIMH TNpHGopaMH, NJs Ifpo-
BepKH 3KCIJYyaTalHOHHHX MpHGOPOB H HAaCTPOHKH aBTOMAaTHYECKHX
YCTPOHCTB;

MaTepHaJLl H HHCTPYMEHTH JUIS TEKYIIEero H KanHTaAbHOro pEMOH-
TOB NpHOOPOB H annapatyph aBTOMATOB.



Pa3sdes smopoii

BONMPOCbl HAJE)XHOCTH CHUCTEM
NMPH 3KCNUVIYATAULHHU

Fanapa I. OBECMEYEHME HAJE)XHOCTH TEXHHYECKHMX
YCTPOACTB B CHCTEMAX NPH HX 3KCNJAYATALIHH

§ 2.1. OcHoBHBIE NOHATHA TEOPMM HANECKHOCTH,
LeAH H 3a]auM

TeopHusi HafieXKHOCTH (HafEXHOCTb) KaK CaMOCTOSITEJIbHOE HarnpaB-
JeHHe HayKH Hayajla pa3sBHBaThCs coBceM HegaBHO. CJIOBO «Halex-
HOCTb» 0 3TOrO ONpelesiIo YHCTO KayecTBeHHOe COCTOSIHHE yero-Jau6o.

YenoxHeHHe coBpeMeHHOH TeXHHKH, yBeJHYeHHE ee MOLIH, BO3-
pactanHe TpeGOBaHMA K KOHEUHOMY NPOAYKTY MOTPeGoBajo cosia-
HHS cnelHanbHOi HaykH «TeopHsi HaNeXXHOCTH», C IOMOILbIO KOTO-
PoOH BOZMONKHO KOJMYECTBEHHOE Onpefenenne noKasarenedl HaLexK-
HOCTH paGOThHl H 3KCNJYaTaUHH COOPYXXeHHH H YCTPOHCTB B OTAe/b-
HOCTH H CHCTEM B II€JIOM.

O6ecrieyeHHe HaJeXKHOCTH paGOTAalOMHX coopyxeHHH (06BeKToB)
M BHIIYCKaeMOil NpOAYKIHH CTaAo ORZHOH M3 BaXHeHmHX obmero-
CYAapCTBEHHHIX 3ajay npexje BCero NoTroMy, YTO HEHaleXHOCTb Ha-
HOCHT OFPOMHHIH 3KOHOMHYECKHA H MOpOH 3KOJOrHYeckHA ymep6
HApOAHOMY XO3AACTBY, CBSI3aHHHIH c 3arpaTaMH Ha DEMOHT, ¢ Hejo-
Jauell HJIH noTepsIMH NPOAYKLHH, C CONep:KaHHeM TeXHHYECKOro mep-
COHaJla, He roBopsi yxe o6 yrpoae GezonacHocTH H 3I0pOBbIO JiofeH,
O MOJHTHYECKHX H MOpaJbHHX (aKTopax, KOTOpHE HEBO3MOXHO
ydecTb OGHIYHLIMH SKOHOMHUECKHMH I10Ka3aTeJsIMH.

TlpakTHyecKHH onblT NMOKa3nBaeT, YTo B GOJbLIHHCTBE cJayyaeB
AJs paccMaTpHBa€MHIX CHCTEM BhirogHee npefycMOTPETh IONOJHH-
TeJbHble cpeicTBa Ha ofecneyenHe TpeGyemoi HaleXHOCTH Ha mep-
BOHa4YaJbHOM 3Tane (T. €. Ha 3Tame NpoeKTHpOBaHH:A), UeM pacnia-
YHBAaTbCS JOMONHHTENbHHMH 3KCIJYaTalHOHHbIMH 3aTparaMH (He-
HaJIeXXHOCTbIO B MOCAERYIOLIEM).

Lenbio H3yueHHs W BHeApEHHs HaleXHOCTH B NPOH3BOACTBO H
NPOH3BOACTBEHHbLIE NPOLUECCH NBJSETCS CcO3JaHHE YCJOBHHE ycTOh-
YHBOH PaboThl OGBEKTOB 3a olpelefeHHbI nepHOA BPEMEHH, HCKIio-
YeHHe aBapHIHHIX CHTyaUHH, NOBbILeHHe Ka4i€CTBA BBINYCKaeMOH
OPOAYKIHH H, B KOHEYHOM cyeTe, MOBbIIEHHe IKOHOMHUHOCTH pa-
6OTHI pa3IMUHBIX YCTPOMCTB M mpefnpusTHi B neioM. Henapom B Ha-
CTosilee BPEMS TOBOPST, YTO HALEXKHOCTb ABJSAETCA DPOJHOH cecTpo#
3KOHOMHYHOCTH.

B coorserctBun ¢ 'OCT 27.002—83 HaleXHOCTb KaK TeXHHYe-
CKOe MOHATHE VI Ha3BaHHHIX CHCTEM MoxKeT GHTb cHOPMYJHpPOBaHO
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TaK: CBOACTBO yCTPOACTB, COODYKEHHHA, CHCTEM H 0GbEKTOB B LIEJIOM,
a TaKxe H3AeaHit (MPOLYKTOB) BHINOJHATL 3ajaHHbe QYHKIHH,
coXpaHsisi BO BpeMeHH 3HaueHUs] HOpMHpYeMEIX (pacyeTHHX) 3KCIJya-
TAlHOHHBIX MOKa3aTenell B 3ajaHHLIX NpeLenax, COOTBETCTBYIOLIMX
33JAHHLIM pEeXHMMaM H YCJOBHSIM HCMOJb30BaHHS, TEXHHYECKOro
o6CNyKHMBaHHsI, DEMOHTOB, XpaHeHHs M TPaHCNOPTHPOBAHHA.

B moHsTHE HalNEeXHOCTH BXOAHT He TOJIbKO ONpefe/jeHHe CPOKOB
c1yKObl TeX MJM JAPYrUX TeXHHYeCKHX YCTPOHCTB H COOpYXeHHH,
HO H BRISIBJIeHHE HaNpaBJeHHH, C MOMOLIBIO KOTOPBIX BO3MOXHO HpO-
JIEHHE YXe YCTAHOBJEHHBIX CPOKOB HX 3KCIVIyaralHH.

Hapexxnoctb kak HaykKa 3aHHMaercs pEIIEHHEM TaKHX 3a-
1au:

H3yYeHHeM KpHTepHeB H KOJHYECTBEHHHX XapaKTepHCTHK Ha-
JEXHOCTH;

HCC/IelOBAHHEM METONOB aHalH3a HaJeXHOCTH;

pa3paboTKOH MeTOZOB HCHLITAHHS OO0pYINOBaHHs Ha HaleXKHOCTb;

pa3paloTKo#i HayuyHBIX METOAOB 3KCIJIyaraluuH OGHLEKTOB.

Onpegenenue HagexnocTH, npuHaToe B CCCP, aBasercss cJ0XHbIM
NOHSITHEM, KOTOpPOe B 3aBHCHMOCTH OT Ha3HaueHMsl o6beKTa H ycJo-
Biil ero mpHMeHeHHs B o6mleM BKJAOHaer 6e30TKasHOCThb, LOJIO-
BEYHOCTh, PEMOHTONPHIOZHOCTD H COXpaHSEeMOCTh. B HasBaHHBIE
X3DAaKTEPHUCTHKH BKJIALLIBAETCS CJENYIOMHH CMLIC:

6e30TKa3HOCTD — CBOHCTBO COODYXEHHH H CHCTEM COXpa-
H9Th pabOTOCIIOCOGHOCTL B TeueHHe ONpeneeHHOro BPEMEHH HJIH He-
KoTopo# HapaGoTKH; AMA GOJbLIHHCTBA BHAOB 060pPyLOBaHUS, COODPY-
HEHHH H CHCTEM 5Ta XAapaKTEPHCTHKA SBJSETCA OCHOBHOH H OUEHH-
BaCTCSL BEPOSATHOCTbIO 6e30TKa3sHOH paGoThi P (f), HHTEHCHBHOCTbIO
otkasoB A (), cpennedt Bhpa6GoTKO# 10 OTKasa f, mapameTpoM IOTOKa
orkasoB o (f), cpeanefi napa6oTko# Ha oTka3 f,, H Y-NPOLEHTHOH
sapaboTKOM N0 OTKasa f;

LOJNTOBEYHOCTDb — CBOMCTBO O6BEKTa COXpaHATb paboTo-
cI0COGHOE COCTOSTHHE JI0 HAaCTYIVIEHHS NPeleNbHOr0 COCTOSIHUA (nmocJie
KOTOPOTrO NpHMEHEeHHEe MO Ha3HAYEHHIO HeAONMYCTHMO HAH Hepele-
coo6pa3Ho) IpH YCTAHOBJEHHOH CHCTEME OOC/HYXKHBaHUS M PEMOHTa;
IOJrOBEYHOCTb XapaKTEPU3YETCS CPEAHHM DECYPCOM (CPOK CHYKOhI)
for Y-IPOLIEHTHEIM PECYPCOM Lyp, HA3HAYEHHBIM PECypPCOM fy, CPENHHM
CPOKOM CIyXKObl &cp, Y-NPOUEHTHBIM CPOKOM CAYXKOM f,,, Ha3HayeH-
HHM CPOKOM CJAYXXOBI Iy, ¢)

PEMOHTONPHTOAHOCTDb — CBOHCTBO HJIM npHCIOCOG-
JEHHOCTb COOpYXXEeHHH H CHCTEM K NMPEAYNPEXIEHHIO H 06HADYKEHHIO
IPMYHH BO3HMKHOBEHHS! OTKAa30B, MOMNEPXKaHHIO M BOCCTAaHOBJIEHHIO
paBoTOCNIOCOGHOrO COCTOSIHHSI NYTEM MPOBENEHHUS TEXHHYECKOro 06-
CTy>KHBAaHUf H PEMOHTOB; 3TOT NapaMerp XapaKTepH3yercst BeposiT-
HOCTbIO BOCCTaHOBJIeHHs PaBOTOCIIOCOGHOrO cocTosinus P (F,), cpeannm
BpeMEHEM BOCCTaHOBJIeHHS paboTOCMOCOGHOIO COCTOSHHS fg;

COXpaHSeMOCTb — CBOACTBO COOpYXEHHH U CHCTEM COXpPa-
HATb 3HAueHHsi NMoKasareleli 0e30TKAa3HOCTH, IOJTOBEYHOCTH H pe-
MOHTONIDHTOAHOCTH B TEYEHHE H MOCJe XPaHEHHS HAH TpaHCHOpPTH-
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poBaHHs; COXPaHSEMOCTh XapaKTepH3yercsi cpeAHHM CPOKOM coXpa-
HAEMOCTH f, y-MPOLEHTHBIM CPOKOM COXPaHJeMOCTH I..

3HaueHuss NapaMeTpoB IPHBENEHH HHKe.

BeposarHocThr 6e30TKas3Holi paborwm P (f)
B npejenax 3ajaHHoi HapaCoTkH (T,) onpepensiercst W3 npexanono-
JKeHHsi, YTO B HAadaJbHHIA MOMEHT BDEMEHH HCUHCJEHHS 3ajaHHON
napaboTkH .f, o6beKT 6bi1 paGorocnocoGen:

t
PO=1—FO)=1—[t0a, (@.1)
0

rae F () — dyHkuns pacnpenesienusi HapaGoTKH IO OTKasa (npH
[ -]

t=o [f(dt=1).
0

SKCHEPHMGHTaJIbHO BEDOATHOCTb ONpPEAeNsAeTCs H3 BHpaXKeHHd

At ¢t
P(t) = lim (No-— Y n,) N,, 2.2
NAf—’U (=1

Ml

rae Ny — YHCNO ONHOTHNHLIX BHIOB OGOPYIOBAHHS, 33 KOTOPHIM
A, 1

BeJIoch HaGJIofieHHe B TeUeHHe BPeMeHH f; 3, 73, WAH n (f) — uHcao
i=l

OTKa3aBLIKX 3JE€MEHTOB 3a BpeMs f; A{ — npHHATasA NMPONOJIKHTEb-
HOCTb MHTEpBaJla BpeMeHH; { — BpeMs, LIS KOTOPOTO ompepelsercs
BEpPOSATHOCTb 06€30TKa3HOH paGoTHI.
Ha npakTtHke noabaylorcs dopmysol
P (t) =[No— n (At))/N,. 2.2)
Hapexuoctb 06pasiuoB Moxer ObTb OleHeHa MO BeNHYHHe Be-
POSITHOCTH HeHcNpaBHOH paboThl, T. €. MO BePOATHOCTH OTKa3a:
QY=F@®)=1—-P(), (2.3)
HITH
QW+ P(y=1. (2.3")
Yecnosuas nanorHocTh BepossTHOCTH A (f) Boa-
HHKHOBeHHsl OoTKasa B HHrepBaJse BpemeHH (¢, { + Af) npu yciaosuy,

4ro g0 MomeHta ! oGopymoBaHHe paGoTano HCHPaBHO, MOXKET OuITh
BHIYHCNIleHR 1O (opMyae

A () =F@)/P (b). (2.49)

Ha npakruke no craricruueckHM naHHBIM YCJIOBHas IJIOTHOCTb
ompeneasercs no ¢opmyne

A(2) = n(At)/Nep At, (2.5)
rae N, — cpeaHee wHcsIo HenpaBHO paGoTasomux 06pasuos o6opyno-
BaHMs B Hayale M KOHue WHTepBana Bpemend Afr Nep = (N; +

+ Niu)/2 (N; u N;,, — uHci0 HcnpaBHO pa6oTaiomux o6pasios
B Hayajle H KOHIe HHTEpBala BpeMeHH Af).
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Bpems Hapa6oTkH T, — npoao/kurensHocTs pabOTHl
CHCTEMH /IO NepBoro oTkasa (u):
To=1/h (2.6)
Yacrora oTkazoB a (f) ecTh NJOTHOCTH pacnpelencHHs BpeMeHH
pabore 000pYyAOBaHHA OT OTKa3a (OTHOILIEHHE YHCJAa OTKa3aBIUHX
3JIEMEHTOB B €HHHIly BDEMEHH K YMCJIY 3JeMEHTOB, NnepBOHaYajbHO
YCTaHOBJIEHHBIX Ha HCHbITAHHE NMPH YCAOBHH, UTO OTKasaBIUHE 3Jie-
MeHThl He BOCCTAHABJHBAIOTCH M He 3aMEHSIOTCS HOBLIMH):

a(f)=f()=Q () =— P’ (1), 2.7)

rie Q' (f) u P’ ({) — npousBogHbIe OT BEPOSATHOCTH OTKa3sa.
Ha npakrtuke a (f) onpeneasiercss no ¢opmyae
a(f) = n (Af)/N, At. 2.7
Cpennsas mnapaborTka go OoTkKa3a [ — mareMaTH-
YecKoe OXHIaHHe HapaGoTkKH ob6beKra B0 nepBoro orkasa. [Jokasa-
Tenb I («cpemHHB pecype», «CDeIHME CPOK CAYKOb», «CDeAHHI CPOK
COXPaHSEMOCTH») ompelenasilor no dopmyae

-] ]

oo o
7 — .[ i (t) dt = j tdF () = j[l — F(t)ldt = j P(t)dt, (2.8)
0 b 0 0

rae f (f) — nioTHocTh pacnpeneieHHs HapaboTkH O oTKasa (pe-
cypca, cpoka cayxO6bi, cpoka coxpaHsemoctH); F (f) — QyHkuus
pacnpenesennss HapaGOTKH 10 oOTKasa (pecypca, cpoka CAYXXOHI,
CPOKa COXPaHSEeMOCTH).

[TapaMerp nmoToka OTKa30B o (f) — oTHoweHHe
CPe[Hero 4YHCJAa OTKa30B BOCCTAaHaBAMBAeMOTro oObeKTa 32 IIPOH3-
BOJbHO MaJyio ero HapaGoTKy K 3HadyeHHI0 3Toft Hapaborku. Ilapa-
MeTp © (f) HCIOML3YIOT B KayecTBe NOKa3aTelsss Ge30TKasHOCTH BOC-
CTaHaBJHBaeMbIX OOGBEKTOB, 3KCIIYaTalHsl KOTOPHIX OCYLLECTBJSETCS
no cxeme: B Haua/JbHLIA MOMEHT BpeMeHH OGBeKT HayHHaer paGory
u paboraeT 10 OTKas3a, NocJe OTKa3a BOCCTAHABJHMBAETCHA HO MOJHOH
paborocnoco6HOCTH, a 3aTeM BHOBb paboTaeT NO OTKasa H T. A.,
NpH 3TOM BpeMsi BOCCTAHOBJIEHHSI He yuHThiBaercs. B xawecrBe xa-
PaKTEPHCTHKH NOTOKAa OTKa30B HCMOAb3yloT GyHKmuio Q (f) manHoro
MOTOKa — MareMaTHyeckoe OXHJaHHe YHCAa OTKasoB 3a Bpems [:

Qy=M[r®] (2.9)

rae M — cuMBOn MateMaTHYeCKOTo OXHAaHHA; 7 (f) — 4HMCIO oTKa-
308 3a BpeMs f.

[TapaMerp moroxa OTKa3oB @ (f) SIBASIETCS CPEIHHM YHCIOM OTKa-
308, OXHIAaeMHIX B MaJOM HHTepBajie BpeMeHH:

o)== giToM [r (¢ 4+ A — M(r (1)]/At. (2.10)

IMapamerp noroka OTKa3oB CBsi3aH ¢ Benyuwel ¢ynxuued:
t

Q)= j o () dt. (2.10%)
[}



3navenue o (f) 9acTo HasHBAIOT cpelHefl 4acroToll orxasoB. Ha
npaKkTHKe OHa omnpejeisiercs fo ¢GopmyJe

o (£) = n (AD/N (Af) At, (2.11)

rae N (Af) — 9HCJIO HaGmofaeMHX €IHHHI o6opynoBaHHSI B HHTED-
Bane BpemeHH Af (OHO B mpouecce HCHBITaHHA OCTaeTcs MOCTOSHHBIM,
TaK KaK Bce oTKa3aBllee oGOpYINOBaHHe MOAJeXYr sameHe HAH Pe-
MOHTY).

Cpennss HapaboTKa Ha 0oTKas top — OTHOLUEHHE
HapaGoTKH PeMOHTHpYeMOro o6bekTa K MAaTEMATHYeCKOMY OXHAAHHUIO
yHCJAa ero OTKa3oB B TedeHHe 3TOH HapaGoOTKH.

Ha npakrtuke f;, onpesensercs no ¢Qopmyine

n
tep= Y, ti/n, (2.12)
{=a]

rae n — YHCJIO eNHHHI OGOpyNOBaHHS, OTKasaBmux 3a BpeMsl F;
{; — BpeMs HCPaBHOA paboTH 060PYNOBaHHS MeXay i — 1 u i-M OT-
Ka3aMH.

U3 onpenenenus cnenyer, 4yro HapaboTKa Ha orkas fBAsETCH
CPENHHM BpeMeHeM-MexJy COCEeIHHMH OTKa3aMH 4 papHa BeJIHUHHE,
o6patHo#t cpeaHelt yacToTe OTKasoB:

fop = le ); Nmllop) =T, (2.13)

rae T — cpennee BpeMsi 6e3oTKasHof paGoTH o0opynoBaHHS:

T=M() =6[ P (#)dt. (2.14)

Ha npakruke paasa onpepenennss T no pesydpraram onuroB 00
OTKa3axX HCIHOJb3YIOT 3aBHCHMOCTb:

N,
T =Y, tyN,, (2.14")
{x=]

The ¢, — Bpemsi paloTH 10 OTKa3a i-ro ofpaspya o6opyAOBAHHS;
{y — y-npoueHTHas HapaGoTKa (Y-NPOUEHTHHH Pecypc, Y-NPOLEHT-
HBIf cpOK cnyxObl, Y-NIPOUEHTHHA CPOK COXPaHseMOCTH), ZO OT-
Kasa — Hapa6oTka, B TedeHHe KOTOpol OTKa3 o0hLekra He BO3HHKaeT
C BEPOSITHOCTBIO Y, BbipakKeHHOH B NpOIleHTaX.

Ilpu y = 100 % y-npouentHas HapaGoTKa (pecypc, CpoK CaYKOH,
CPOK COXpaHfeMOCTH) HashHBaercsl YCTaHOBJEHHOH 6e30TKa3HOH Ha-
PaboTKOM (yCTAHOBNEHHWM pPECYPCOM, YCTaHOBNEHHHM CPOKOM
CAYXKOH, yCTaHOBJIEHHHIM CPOKOM COXpaHsieMocTd); mpH y = 50 %
Y-npouenrHas HapaGoTka (pecypc, cpoK clyXOLi, cpok coxpaHse-
MOCTH) HasmBaercsi MeAMaHHOH HapaGoTkoH (pecypcoM, CpOKOM
CIyXGbI, CPOKOM COXPaHSeMOCTH).

PeAHHHA pecypc (cpok cayxOu) ¥, — MareMaTHuecKoe
OXHJlaHHe pecypca.
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Y-npoOmNeHTHHHA pecypc ¢y, — HapaGorka, B TedeHHe
KOTOpO# OOBeKT He AOCTHTHET MpefesbHOTO COCTOSIHHS C 3aflaHHOH
BEPOSITHOCTHIO P, BHIPAXKEHHOH B NpOUEHTaX.

Hasnavenunwm#i pecypc f — cyMmapuas HapaboTka
06beKTa, NpH ROCTHXKEHHH KOTOpPOH MNPHMEHEHHe mo HasHayeHHIo
JOMKHO OHTb MPEeKpalleHo;

Y-NpOLEHTHHA CPOK CcAyxOnl f,, — KaNeHJapHas NPONOJKHTE/b-
HOCTb OT Hayajla 3KCnayarauuH oGbeKra, B TeueHHe KOTOPOTo OH He
AOCTHTHET NPeaeNbHOro COCTOSSHHA C 3aJaHHOH BepOATHOCTHIO ¥,
BLIPaXX€HHOH B npoleHTax.

Kanennapunas nNpoORONXHTEABHOCTH 3KC-
nnyatamMu o6BbeKTa Iy, INPH JOCTHXEHHH KOTOPOH
nNpHMEeHeHHe O HasHadYeHHIO ero npekpailaercs.

BepossTHOoOcTp BOCCTaHOBJeHus paborTo-
cnoco6HOro coctosHusa P (f;) — BepoaATHOCTb TOTO,
4TO BPEeMSl BOCCTaHOBJIEHHSI PaGOTOCNMOCOGHOTO COCTOSIHHS OOBEKTa
He MpeBuICUT 3ajaHHOTO: fy K Ts.

CpenHee BpemMs BoccTaHoBaeHHS pabGoro-
cnoco6HOro coctosHusA I — MaTeMaTHyecKoe OXHMa-
HHEe BpeMeHH BOCCTaHOBJIeHHS PaboToCnOCOGHOTO COCTOSIHHA.

CpenHHi cCpPOoK COXPaHSAeMOCTH [ — MareMaTH-
YeckOe OXHIAHHE CpPOKa COXPaHAEMOCTH.

Y-NDOHNLEHTHHHA CPOK COXpPaHSseMOCTH — CPOK
COXpaHfAEMOCTH, AOCTHTaeMblli O6BEKTOM C 3afaHHOH BEPOATHOCTHIO ¥,
BHIpa:KEHHOH B NpOLEHTaX.

B TeOpHH HaleXHOCTH BaKHEHUIHM MOHSTHEM SBJIAETcS IOHATHE
orkasza. Orkas — coGhITHe, 3akJiodaiolleecss B NOJHOH HJIH YacTHU-
Holt yTtpaTte pa6GOTOCIOCOGHOCTH COOpYXXEeHHH, OGOpYIOBaHHS HJIH
CHCTEM B LIeJIOM, cOGbITHe c/yYaHHOe, MOAYHMHEHHOE 3aKOHaM TEODHH
BeposiTHOCTH. Ilof MeXaHH3MOM OTKasa MNOHHMAIOT COBOKYITHOCTb
¢H3MUeCKHX H XHMHYECKHX NPOIECCOB, NMPHBOAAIIMX K BO3HHKHOBe-
HHio orkKasa. KiaccHpukaums npoueccoB mpuBeleHa B Taba. 2.1.

Pacnpenenenne OTKasOB BO BpeMEeHH 3aBHCHT OT YCJOBHH 3Kc-
nayatanHi o6bekta. THNHYHash KpHBas H3MeHeHHs A (f) Bo BpeMeHH
noxaszaHa Ha puc. 2.1. Ora KpHBasi HMeeT TPH SIPKO BHIpaXKeHHbIE
yactH: wactb I ot 0 10 /, XapakTepusyer HayaJbHLI MEpHOA SKCAAYa-
TanuM o6beKTa, T. €. NePHOA MPHPAGOTKH €ro; B 3TOT MepHOA MPOHMc-

XOZHT 3HaYHTENbHOE KOJHYECTBO

OTKa30B, B OCHOBHOM NO MpOU3-

Al) BOACTBEHHHIM NPHYHHAM (CKpHIThe
nedekThl, HeOPEXKHOCTh MOHTaXa H

T. 1.). TlpomoaxuTenpHoCTb 3TOTO

/ nmepHOAa 3aBHCHT OT THma YCTpOi#-
CTBa, 06OpYNOBaHHs, KYJbTYpH

A =const

0 r_1t it to M Puc. 2.1. TunuuHas Kpupass H3MEHEHHS
! 2 HHTEHCHBHOCTH OTKasOB BO BpEMEHH




Ta6awua 2.1. Knaccubukanus orkasos

rLg:::;:n Onpenenenne oTkasa
I. Budw omxasos no xapaxmepy ux npossseHus
[lo xapakKTepy BO3HHKHOBEeHHS
Bhesanuuilt OtKa3, XapaKTePH3YIOWHACH CKaukooGpasHHM H3MeHe-
HHeM 3HaueHUR OJAHOTO MM HECKOJbKHX OCHOBHBIX napa-
MeTpOB
IMocreneH KA OrKa3, XapaKTepPHIYIOUWHACH MOCTENeHHHIM HIMeHEeHHEM
spaueHHA OJIHOTO H/IH HECKONBKHX OCHOBHHIX MapaMeTpoB
ofpeKTa
Illo p3gHMOCBA3H MeXAY cCo6of
HesaBucuMbIe OTKa3, He O0OGYCTOBJEHHHA NOBDEXKACHHAMH HAH OTKa-
3aMH APYTHX SJIeMEHTOBR 00BbeKTa
3aBHCHMKEIE OTka3, O6yc/HOBJeHHHHA NOBpeXAEHUSIMH HAM OTKa-
3aMB IPYTHX S/eMeHTOB O0bekTa
Illo ppeMenu BoajleRcTRHA
TMonuslft [Tociie OTKa3a HCNOJNbL30OBaHHe OGLEKTa NO HAIHAYEHHIO
10 BOCCTAHOBJEHHSl €ro PaGOTOCHOCOGHOCTH HEBOAMONKHO
YacrHyubIl IMTocie BOSHHKHOBEHHSl OTKa3a HCHONb30BaHHE OOBLEKTa

no HasHayeHHIO BO3MOXHO, HO MNpPHM STOM 3HaYeHHe OJHOro
HAKH HECKOJBKHX OCHOBHBIX napaMeTpon HaXOAHTCH BHEe JRO-
NYCTHMBIX npeneyioB

ITo 06beMy # XapaKTepy BOCCTaHOBINEHHS

Paccrpofika

TNonepexaenne

ABapus

Mo

Céoit
IMepemexatomnii-

cs
HeposBparuue

CHcTemarHuecKue

Hecncremarnue-
CKHe

Orka3s, onpefeiseMuii HapyileHHeM B3aHMOJEACTBHS Me-
Wy NPUYHHAMH H CACACTBHEM JEACTBHS Ha STH NPHYHHB!
(HamPHMep, HECOOTBETCTBHe JO3 peareHTa H3MeHHBIIHMCS
napaMeTpamM BOZH)

OrKas, DOpDHBORAMHA K HE3HAYHTENBHOMY HApYINEHHIO
pa6oTOCHOCOGHOCTH

Orkas, NPUBONSAIMA K MOJNHOMY BHXOLY OObEKTa WIH

OTRe/bHHX S/AEMEHTOB €ro

cnoco6y ycTpaneHHs 0TKa30B

CaMoycTpaHsiolqufics OTKa3, XapaKTepHIylomuAcs Kpart-
KOBpEMEHHO# YTpaTofi paGoTOCNOCOSHOCTH

MHOTrOKpaTHO BO3HHKaIOWHA c60off OXHOTO M TOTO Xe Xa-
pakTepa

OTrKa3bl, ycTpaHseMule BHEUIHHMH BO3eAACTBHAMH

ITo noBTOpPAEMOCTH

OTKasH OMpefle/leHHoro BHAa OOBEKTOB, MHOTOKDATHO
BOSHHKAIOmHe IO OAHON H TOfi )€ NPHUHHE H HMEIOU(He O HH
H ToT XK€ MeXaHH3M OTKa3a

OTKHSH onﬂoxpa'mue H BO3HHKAIOImHE MO paaﬂuu npn-
qHHaM
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Mpononxensne Taba. 2.1

I puanaky
OTKa308 OnpenenenHe oTkasa

11. Budw omKa308 no RPpusunasM ux 60SHUKHOEEHUR

OTKasH, CBA3aHUREe ¢ NIOAbMH

Koncrpykusosn- OTxa3, BOSHHKAIOW KA BCJenCTBHe omHOGOK NPH KOHCTPYH-
HHle POBaHMH HJIH HeCOBepIIeHCTBA KOHCTPYKIHH
Npoussoacreen- Orka3, BOSHHUKAIONHA BCJeJCTBHE HapYlleHHSl HAH Heco-

Hoe (TeXHOMOrHWe- | BepweHCTBA Npollecca MO HSIOTOBJIEHHIO NPOAYKTOB
cKHe)

SKcnayaTanHoH- Orka3s, BO3HMKalOmIHA BCJIEACTBHE HApYINeHH YCTaHO-
HHE BJEeHHHX YCJOBHA SKCIJyaTauHH

OTkasn, CBI3AHHBE C COCTOSSHHEM
ycTpodCTB, MaTepunaga H T.I

YetalocTHEN Orxas, BO3HHKWIHH BCJEACTBHE YCTaJOCTHOTO paspyiue-
HHA MaTepHaNoB O6LexTa
H3-3a Haumamupa- OTxa3, BO3SHHKAIOUIHA BCJAEACTBHE MH3HAIUHBAHHS 3Je-
HEA MeHTOB H3JeNHf
H3-3a crapenus Otka3, BO3SHHKAIOUWIHR BCJAGACTBHe BJAMAHMS Ipolecca

cTapeHHsI MaTepHaJoB usnenns

J11. Budut omxasos no yuwepby

Kputnuecku OtKas, KOTOpPHIH co3jaeT ONAcHOCTb AAfl MIOAe H Befer
K 3HAUHTEABHBIM MaTEDHAJIBHLIM NOTepAM

3HagnTenbHEbIl Orka3, KOTOPHIi HE CO3JlaeT ONACHOCTH A/ Jiofell, HO BesieT
K 3HaYHTEAbHEIM MA3TeDHaJbHBHIM NOTEPAM

Hesnayuteapubit Otka3, NPH KOTOPOM HMeIOT MECTO He3HAUHTEAbHHE Ma-

TepHaJbHHE NOTEPH

MPOU3BOACTBA H ApYTHX INPpHYHH H, KaK [pPaBHIO, COOTBETCTBYET
Bpemenu Haiank; 4acrb Il (f,—tf,) xapakrepusyer nmepHoa paGoueft
(HopMaabHoll) 3KCnAyaTallHH OGbeKkTa; AJS 3TOFO NEPHOAA Xapak-
TepHbIM CBoficrBoM siBasercsi A = const; wacrp III (f,~) xapaxkre-
pU3yeT mepHOA CTapeHHs O6BEKTa; HHTEHCHBHOCTb OTKA30B PacTer, H
JaJbHeHIas 3KcniyaTaluusl 3Toro o6wekra HenelecoobpasHa.

§ 2.2. KomnaekcHble nokasaTenn HafeXHOCTH

PaccMorpennsie B § 2.1 XapakTepucTHKH 3KCIJyaTalHOHHOH
HaJIeXXHOCTH NO3BOJISIIOT OCYUIECTBASATL OneHKY 6e3oTKasHoli paGoTh
061eKToB (ycTpoficTB, 000pYAOBAHHS, cOOpyXeHHH, cHcTeM) B mpo-
llecce WX SKCIJyaTaudH H XpaHeHusi. Ho OHH He ycTaHaBAHBAIOT
COOTHOWEHHA MeX1y BPEMEHHBIMH COCTaBASIOLIMMH HOPMaJbHOTO
IHKJA 3KCIJyaTanuHd, He YUHTHIBAIOT BpeMeHH, 3aTpayeHHOro Ha
NpoBeieHHe perJaMeHTHHIX H PEMOHTHHX paGoOT, TOTOBHOCTH CHCTEM
K pabore, yno6cTBa SKCIAYaTalUH, TeXHHYECKOTO HCHOAb30OBaHHS
o6opyloBannst M T. n. [IpH AauTeNbHOR sKchlyaTanHd Tpebyercs
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Ta6nnuna 2.2. KoMnaexcHwe NOKa3aTelH HAZEXHOCTH

Haspanme n Qpopuyana

Onpenenenne

KoadpHumeHT rorossoctu:

Kp=To/(To+ Ty) (2.15)
Kosgpduunent TEXHHYeCKOTO
HKCNO/bIOBaHUA:

Kewu=To/(To+ Tp+ Tp)
16)

Kosddunuenr  oneparusHoit
POTOBHOCTH:
Kor () = Ko (- P (ty); (2.17)
XPH t—+ 00
or (¢) = K¢ P (t3); (2.17)
Ha NpaKTHKe
Kor = n (¢t + t=/t)/N (2.17%)

Kostddunuent coxpanenust sh-
(EeKTHBHOCTH

Ko = Q2/Qg (2.18)

Kosdpununenr nuanupyemoro
NpUMeHeHus:

Kpn= (To — Tp)/Ta (2.19)

Koappumuent npobuaakTHKH:
Kup = T5/Ty (2.20)

Kosdbuuuent pacxona sineMeH-
T0B (06OpYAROBaHHS):
Kg = (ny + nug 1)/Ny- At (2.21)

Kosddunuenr  BhHYXIEHHOrO
0CTOR !

o= Tel(Te+ To); (222
va TolTp ¥ RO 529
KoadupuiHEHT BOCCTAHOBNEHHS:

Kyg = 2zi/zgp- At (2.23)

i

BeposiTHOCTE Toro, 4TO OOBEKT OKaxercs
pPaGOTOCMOCOGHBIM B NpPOM3BOJABHEIA  MOMEHT
BpEMEHH, KpOMe MJIaHHpYeMHX NEpHOLOB, B Te-
4eHHe KOTOPHIX HCMOMb30BaHME H3Jle/IHA He
npexycMaTPHBaeTCS

OTHomeHnHe MaTEMATHYECKOTO OXHIAHHSA Bpe-
MeHH NpeOhBaHHA 00BEKTa B PaGOTOCHOCOGHOM
COCTOSTHHH 34 HEKOTOpHIl MepHOJ 3KcNlyaTa-
IIHH K CyMMe MaTeMaTHUYeCKHX OXHAAHHH Bpe-
MeHH NpeGHBaHUS O6BEKTa B PaGoOTOCNOCOGHOM
COCTOSIHMH, BpeMEHH IpocToeB, O6yCJOBJEH-
HHX TeXHHYeCKHM O0GClyXXHBaHHeM, H Bpe-
MEHH DeMOHTOB 33 TOT Xe INepHOX SKCIIya-
TallHH

BeposiTHOCTE TOrO, 9TO O6BEXT, HAXOASACH
B peXxuMme OXHIAHHA, OKaXeTcsi paGOTOCHO-
COOHbBIM B NPOU3IBOJbHLIA MOMEHT BpDEMEeHH H,
HayMHasg ¢ 9TOro MdOMeHTa, Gyxer paborarb
6e30TKa3HO B Te4eHHe 3aflaHHOrO HHTepBaja
BpeMeHH

XapaKkTepusyer CTeneHb BJHSHHA OTKAa30B
3JIeMeHTOB 00BeKkTa Ha 9(}pEeKTHBHOCTL €ro
NpuUMeHeHHs] Mo HasHavenuw, Onpegensiercs
OTHOUWIEHHEM OOLEMa BBINYCKaeMON NPONYKLHH
OPH OTCYTCTBHH OTKa30B Q, K ofbeMy npo-
NYKLMH, ONpeNefsieMOMY C YYeTOM peaJibHol
HajexHocT ofvekta (Qp)

OTHoluenHe DPa3HOCTH 3aJaHHON NDPONCMNKH-
TEJBHOCTH 9KCIJIyaTallMH H MaTeMaTHiecKOro
OXMHJaHHH CYMMaDHOR  INpPOAOJIMHTENBHOCTH
NJIAHOBLIX TEXHHYECKHX OGCAYXKHBaHult H pe-
MOHTOB 33 TOT JKe NepHOJ SKCIJayaTaluku K 3Ha-
4eHHIO 3TOrO NepHOAA

OTHollleHHe BpEMEHH BOCCTAHOBJEHHS KO
BpeMeHH 6e30TKa3HOR paboThl, B3ATHX 3a
OJlHH H TOT Xe KasIeHJapHblli cpok

OrTHollleHHe 4YHCJA OTKA3aBUIMX H HMIBATHIX
B Tpollecceé NPOPHUAAKTHUECKHX OCMOTPOB Sie-
MEHTOB, jerafefi, 06OPYHOBAaHHA B eNHHHIY
BpeMeHH K OfLIeMY YHCAY HX

OTHOmeHHe BPEMePlH BOCCTAHOBJIEHHUSA K CyM-
Me BpeMeHH BOCCTaHOBJEHHA M G6e30TKa3Hof
paboTH o6BeKTa, B3ATHIX 33 ONHH H TOT Xe
KaJIeHAapHbIA CpokK

OtHolllenHe YHCIA BOCCTAHOBIEHHBIX Hire-
MeHTOB B HHTeDBale BpeMeHH Af K npouspe-
IeHHIO CPeanero 4Yucia HepaGOTAIOMIMX sJeMey-
TOB HAa HHTepPBaJ BpeMeHH Af
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OLIEHKa COCTOSIHHS, B KOTOpOM 6yneTr HaXoAuTbcs OBBEKT NO HCTede-
HHH BPEMEHH { C YJeTOM ero PeMOHTONPHIOJHOCTH W BOCCTaHABJIH-
BaeMOCTH B TNpolecCe 3IKCIAyaTalHH.

K wnacrosmemy BpeMeHH npeasioXeHO IOCTaTOYHO MHOrO Ko3g-
¢unuenroB. Pan u3 Hux npusesed B rabn. 2.2.

B ¢opmynax, nmpuseseHnnx B Tabn. 2.2, NPHHATH Cjexyiomue
o6osnavenus: T, — HapaGorka Ha orKa3s (BpeMsi Ge3oTKasHo# pa-
Gotnl); Ty — cpelHee BpeMsi BOCCTAHOBJEHHS (BKJIOYaeT BpeMs,
3arpaueHHOe Ha ofHapy)KeHHe OTKa3a, BOCCTAHOBJIEHHe HEHCNpaB-
HOCTH, ¥ BpeMsi TpeGyeMoit peryanpoBkH); Tp — Bpems, 3aTpaueHHoe
Ha TMpoBeReHHe TexHHUYecKoro o6cJyXHBaHHA; {— NPOH3BOJLHO
BLIOpaHHLIA MOMEHT BpeMeHH; [, — BpeMs, B TeyeHHe KOTOpOro
06beKT npopaloraer 6e30TKa3HO, HaUHHasg € MoMmeHTa f; n (f +
+ tx/t) — uHcnO 0o6pa3uoB, KoTophle GBLIH PaGoOTOCNOCOGHH B Mo-
MEHT BpeMeHH ' noc/le HauaJsla SKCIJYaTANHK H He OTKAa3asiH B HHTep-
Baje or ¢t no t + t,; N — ofwee uncio o6pasnosB obopynoBaHHA,
33 KOTOPHLIMH BeJoCh HabumofeHHe; T, — 3ajlaHHAs NPONONKHTENb-
HOCTb SKCNJIyaTauHH; fn; — THCJAO OTKA30B 06BEKTOB H3-32 3JIEMEHTOB
{-ro THNA 3a ONpene/eHHBIA KANEHAAPHBIA CPOK; My, ; — YHCJIO 3Jie-
MEHTOB (-r0 THNa, H3BATHIX 3a Bpems Al B mpoitecce npodHIaKTHYE-
CKHX OCMOTPOB H PEMOHTOB H3xeans; N; — ofluee YHCIO SJEMEHTOB
B o6bekTe; Af — HHTepBan BpeMeHH, B TeUeHHe KOTOPOTO BesoCh
uaH 6yneT BecTHCh HabJaIoneHHe.

§ 2.3. 3axkonn pacnpepencHUsi cayqafiHbX BeJaHuMH

KonxuecTBenHoe onpenejienHe HaNeXHOCTH CBA3aHO C MpPHPOAOH
BO3HHKHOBEHHS OTKa3a, KOTOpasd, KaK yKe yKa3hlBaJoCh, SBJISETCH
pesyJbTaToM CAYyyailHOTO COBMANEHHS DPANA HeGIaronpHATHBIX ¢ax-
TOPOB. 3TO MOJNOXKEeHHe NPHBOJHT K 3aKJIOYEHHIO, UTO OTKA3 ABJAETCA
caygaiiibiM cobuiTHeM. CUIygafiHOCTb OTKa3a COCTOMT B CAy4ailHOCTH
ero HacTyIVIEHHs, T. €. BO BpPEMEHH ero BO3HHKHOBEHHI H MecTe
pacnoJIoKeHHs COOLITHS.

[Tpu onpenesieHHH KOJHIECTBEHHOrO 3HaUeHHs HAJEKHOCTH BMECTO
caydaliHbIX COGBLITHA MOJB3YIOTCH CAYYaHHEIMH BeJHUHHAMH, KOTOPhIE
B pe3yJbTare ONLITAa MOTYT NPHHATb TO HJIH HHOE 3HaYEeHHe, NMpHUEM
HEH3BECTHO 3apaHee, KaKoe HMEHHO.

[lpu u3yuenuuw chaydafiHofi BeJMUHHH DPACCMATPHBAIOTCA [BA
OCHOBHBIX BOMNpOCa:

Kaxkoe 3HayeHHEe MOXKeT NPHUHHMAThb RaHHas clyyadHas BeJHUHHA,

HACKOJIbKO BO3MOXHHEI T€ HJH HHble 3HAYeHHS 3TOA cuyuaitHo#
BeJTHYH HH.

Ecnu naercs orBeT Ha 3TH JBa Borpoca, TO 3TO 3HAYHT, YTO H3-
BeCTHO pachpefie/ieHHe 3TOH caydaiiHoit BesqHYHHB. TakuMm o6pasoMm.
HanGoJsiee NOMHOH XapaKTeDHCTHKOA /060l caygafHOH BEJHIHHb!
ABJSETCA 33aKOH pachpefeienHs.

3akoHOM pacnpefieleHns CclysaliHoli BeaHIUHH
Ha3blBAeTCs BCSIKOE COOTHOIIEHHE, YCTaHABJHMBAlOWlee CBHA3b MEXAY
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BOSMOXKHEIMH SHAUEHHSIMH CAY4aAHON BETHYHHE H COOTBETCTBYIOMHME
HM BEPOSTHOCTSAMH.

3aKOHH pacnpefeNienHss BPEeMEeHH MeXIy OTKasaMH NO3BOJSIOT
JOCTAaTOYHO NPOCTO ONMpEfeNsTb BCE OCHOBHLIE KOJMYECTBEHHLIE Xa-
paKTEPHCTHKH HAJeXHOCTH.

B neficTBHTENLHHIX YCHOBHAX CONEDXKAHHMA CHCTEM BpEMS MEXAY
0TKa3aMH NpOCTeHLIHX *3JIEMEHTOB H CJOXHKLIX CHCTEM MNORUHHSETCS
pALy onpeneleHHHX 3aKOHOB pacmpefe]erns: HopMaJbHOMY, SKCIO-
HeHunajibHOMY, GunHOMHaibHOMY, Panes, y-pacnpepenennio, Beii-
Gyana, noraprpMHYECKOMY, HOPMAJbHOMY H Ip.

B Teopun HajeXHOCTH HanGoJiee YacTo BCTPEYaloTcsi pacrpeje-
fleHHd, COOTBETCTBYIOUIHE SKCNOHEHUHANLHOMY H HOPMaJbHOMY 3a-
KOHaM.

DKCHNoOHeHNMAaAbHHA 3aKOH JOCTaTOYHO XOpOLIO
onucHBaeT NOBEJIEHHEe KaK OTAEALHBIX 3JIEMEHTOB, TAK H CHCTEM B Lie-
JIOM NIPH MX HOPMaJIbHOM SKCMAYAaTaluH, T. €. TOrAa, KOrja CnpaBsef-
JHBO yCJOBHE

A () = b = const. (2.24)

ITpr sToM pacnpefieneHHH napamMeTp A NOJHOCTBLIO ompefessier
SKCNOHEHUHaNbHOe pacnpefenenHe. XapakTePHCTHKH HaieXHOCTH
B 9TOM caydyae 6ynyT uMeTb BHA:

BepOATHOCTh Ge30TKasHoi paGoTs

t

—g;. (1) dt
P(t)=e (2.25)
HHTEHCHBHOCTb OTKa30B
A(t)=a(#)/P (t); (2.26)
9acTOTa OTKA30B .
-—j' A (¢) dt
a(t)=Ar(t)e ° (2.27)
Hexons us (2.24), nonyuum
Pity=e; Qt)y=1—e"M; a(t)=dM. (2.28)

[Tpn A (f) = A = const cpeanss yacrora 0TKa30B BOCCTAHAB/HBae-
MBIX CHCTEM H CPefHee BpeMs MeXIy COCEIHHMH OTKa3aMH COOTBeT-
CTBEHHO paBHH HHTEHCHBHOCTH OTKa3oB M CpejHeMy BpeMeHH Oes-
OTKa3Hofi pafoTH:

@ (¢) = A (f) = A = const: (2-29)
tep=T. (2.30)
Cpennee ppeMs Gesorkasmoit paGoTHl
o0 e=)\f |oo
r= j M dt — (—1/A) e = 1/A. (2.31)
0 0

Torna n3 (30) u (31) caenyer:
P(t)y=e"2=1/6=10,37»
2 B. O. Junrpues u zp. 33



Pt
)\{(t)) Y(I) l

aft) T\ &

P(t)
61<6,

!
|
A(t)=w(t)=const |
|
l

a(t)

t o' mg IP

Pac, 2.2, 3asucaMocty P (£), b (1), a (f) J1A7 BKCIOHEHIHANBHOTO 3aKOHA

Pue, 2,3, KpuBas n/oTHOCTH pacnpenejenus RIS HOPMalbHOIO 8aKOHa

T. e. NPH SKCIOHEHIHAJbHOM 3aKOHE pacnpellejieHHs cpelHee BpeMs
6e30TKa3HOH paGoTH — 3TO BpeMs, B TeYeHHE KOTOPOFO BepOSITHOCTL
6esorkasHoll paGoThl yMeHbluaeTcss B ¢ pas.

Ipaduxn dyukunit P (¢), A (), a (f) 4 o (f) noxasaHu Ha pHC. 2.2,

HopMmMaapbHH#A 3aKOH pacnpeieleHHs (KpoMe 3TOrQ
HasBaHHA, B JIHTepaType BCTPEHAIOTCA H TAKHE HA3BAHHA: «KPHBAs
OLIHGOK», «BepOATHOCTHAS KPHBas», «kpusas [ayccas, <«KpHBas
Jlanaaca», «kojiokoJI006pasHasi KpHBas») TaK Ke IIHPOKO NPHMEHHM,
KaK H 5KCIOHeHIHMadbHHi 3aKoH. HopMmanbHoe pacrnpepeiieHue Bo3-
HHKaeT TOTAa, KOI'la Ha HCCJefyeMYIO BeJHYHHY JAeficTBYyeT cyMma
MHOT'HX C/Ny4afHHIX (AaKTOPOB, KAaXJIHH H3 KOTOPHIX BHOCHT HesHa-
YHTENbHHH BKJAaJ B CYMMapHOe 3HAaUueHHe OTKJOHEHHS BENHUHHH OT
ee cpeJHero 3aHaueHHs. PasMax pacnpepeneHus 3aBHCUT OT BhLI3BaBllel
ero cucreMsl $akTopoB. DTOMY 33KOHY MNOAYHHAETCH GONBIIHHCTBO
HeMpPEpPRBHHIX CAYYafHHIX BeNHYHH, 3aBHCAIMHX OT GOJBINOTO YHCAA
¢bakTopoB: HanmpHMep, H3HAUIHBAHHE MHOTHX HeTadedl nop AefCTBHEM
CHJI TpeHHs, OTKJIOHEHHs B pasMepax Jeraseil, oIHOKH W3MEpeHHH,
HapaboTKa Ha OTKa3, pacCEHMBAHHME CHAPALOB, PasMeph Ny3HPbKOB
rasa opd ¢Joraudu ¥ T. I

HopmanbHyio KpuBYIo (pHc. 2.3) OMHCHIBAET Clte/lyIOlIee BHPaXKeHHe:

g= 1oV In) ¢~ F—m120 (g 39
P(t)

& o) r;z;e Y — HcenepyeMass  pyHKuus;
a(t) A(t) 0" — JHUCNepcHs; 0 — cpellHee KBa-

ApaTHYeCKoe OTKMOHEeHHe; MM — Ma-
TEMaTHYeCKOe OXHAaHHe cayyaiiHof
BeJIHYHHB X (CpelHee 3HayeHHe HOp-

aft
) MaJbHor'o pacnpefiesiesus).

Puc. 2.4. 3amucEmocrs P (f), A(H) ®
a (f) png HOpManbHOro 3akoHa

i
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Kak BHAHO 3 GopMyan (2.32), HopMalbHOe pacnpeneienye 3aBH-
cuT OT IBYX NapaMeTpoB — 1 H O. Bun OCHOBHHIX XapakTepHCTHK
pANeXHOCTH [JIf  HOPMaJbHOrO 33aKOHA paChpeje/eHHs BpeMeHH
MeXLy OTKa3aMH NpuBelleH Ha pHC. 2.4.

PaccMOTpeHHbIE 3aKOHH pacnpefe/ieHHs BpeMeHH BO3HHKHOBEHHS
oTKasOB B GOJIbUIHHCTBe CJYYaeB XapaKTepPHUIYIOT HaleXHOCTb CHAOXK-
gofl CHCTEMHI JIHIIb HA OTPAaHHYEHHHX Y4aCTKaxX BpeMeHH ee paGOTH.
Tax, HanpuMep, BpeMsl BOSHHKHOBEHHsl OTKA30B Ha ywyacTKe NpHpa-
Gotku (cM. puc. 2.1) MOXeT MOAYMHATBLCA Y-PacnpepelenHio, HIH 3a-
yony BefiGyana, Ha y4acTke HOPMaJbHOR paboTH — 3KCIOHEeHUHANb-
HOMY 32KOHY, 8 Ha Y4acTKe CTapeHHs — HOPMAaJbHOMY 3aKOHY.

Fnasa II. METOAB PACYETA HAJE)XHOCTH
H NEPHOAHYHOCTH TEXHHYECKOIO OBCJHY)XHMBAHHSA

§ 2.4. OcHoBBI pacueTa HafEKHOCTH

OleHKa HafeXKHOCTH CHCTEM C MOMOIIbIO MaTeMaTHYecKoro amnmna-
para 3aKJouaeTcs B ONpelesieHHH 3aKOHOMEPHOCTeH pacnpepeseHHs
cyuafiHbIX BENHYHH (OTKa3o0B).

Omnpezenedne 3aKOHOMepHOCTell NPOH3BOAHTCA, KaK NpaBHJO,
myTeM NpoBeeHHs IKCHePpHUMEHTOB HiM CO0pa RaHHAIX MO HAGMIOAEHKIO
8a noBefleHUEM CHCTEMH H €e 3JeMEeHTOB B TeUeHHe JIUTeNbHOTro
BpeMeHH.

BepositHocTs  GesorkasHofi pa6othl P (f) = e—» nmnpexacraBaser
3Hayenus uucen ot 0 po 1 3a npomexkyrok Bpemenu {. Ecau Af < 1,
TO CHCTeMa fBJsieTCcs BhIcOKoHafexHofl. IIpu Manmx 3naueHusax Af
BHpaXKeHHe BepOSTHOCTH 6e30TKa3HOH paGOTH Moxer ObITh pasJio-
KEeHO B DX

P(fy=1—M+4 (M2 —-.. (2:33)

IIpn suauemnsax Af < 1| MOXHO OrpaHHYMTBCS MEPBRIMH IBYMA
WieHAMH, T. €.

P(y=1—A\t. (2.34)

Ilpn skcrnepuMenTaNbHOM HCHBITAHHH OGPasLUOB B 33BONCKHX
HAM NOJIMrOHHHX YCJIOBHSX Pacuer BepOATHOCTH Ge30TKasHo# paGoTHl
ocymecrsasercs no gopmyse (2.2).

Hapexnocrs chcreM paccuuThBaeTcs MM yCTAaHABJAHBAeTC Ha
STamax npoektHo# (KOHCTPYKTOpCKO#) paspaGoTku, 3aBOACKHX (rmo-
AHTOHHLIX) HCNBLITAHHA WM NPH TMOBCe{HeBHOH SKCIIYAaTalUM Ha

KTax.

IIpn pacuere nagexuocTH, KaKk H NpH APYTHX Pacderax, HCIOJb-
Sylorcst mam HanaraloTcs HEKOTOpPHE orpaHWueHHs. B ugacTHOCTH,
Ipu pacgerax c yueroM BHesanHEIX OTKa30B MOTOK HX (T. €. mocje-
ROBaTenbHOCTh OTKa30B, CAEAYIOMHX ONMH 3a APYTHM B Cayuafi-
Hhe MoMmenTH BpeMeHH) B CHcTeMe Mpexnojaraercss mpocrefimum.

SHAYHT, YTO MOTOK OTKAasoB YAOBJETBOpsAeT ONHOBPEMEHHO ycJo-
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BHAM CTaLHOHAPHOCTH, OTCYTCTBHS MNOCJENEHCTBHs M OPRHHAPHOCTH.
B 5T nouarus BkJaAmBaercs Takofi CMHICK:

CTaUHOHAPHOCTb CJYyYalHOro mpouecca osHadaer, 4To Ha JoGom
npoMexyTke BpeMeHH Af BeposiTHOCTh BO3SHHKHOBeHHs OlpeneseH-
HOT'0 YHCJ/I2 OTKa30B 3aBHCHT TOJILKO OT A H BEJHYHHH NpoMexyTka At,
HO He HM3MEeHSeTCs oT cABHra Af mo ocH BpeMeHH;

OTCYTCTBHE NOCJefelicTBUS 03HAUAeT, YTO BEPOATHOCTb HACTYymJe-
HHS onpefie/IeHHOro YHC/IA OTKa30B (n) B TeueHHe Af He 3aBHCHT OT
TOTO, CKOJIBKO GHLIO OTKa30B 10 TOrO M KaK OHM pacrpefelsiIHCh;

OPIAHHADHOCTb IOTOKA OTKAa30B O3HAaYaeT HeBO3MOXHOCTh To-
SIBJIEHHS B OLHH M TOT XK€ NPOMeXYTOK BpeMeHH Gosiee OLHOTo OTKa3a.

[Tpu npuHATHM 3THX yCJOBHA OTKA3Hl 3JEMEHTOB JIOGOH CHCTEMBI
ABJAIOTCH COOBITHAMH CJAy4YafHEIMM H HE3aBHCHMAIMH, a BepOSITHOCTb
Ge3oTKa3sHOR PaGoTH CHCTEMH

N
P(ty= Py-P3-Py- ... -Py=TI P (), (2.35)
=1

rae P; — seposATHOCTh Ge3oTkas3Hofi paGoThl i-ro siemeHra; N —
YHCJIO 3JIEMEHTOB CHCTEMH.
Buipaxas P (¢) uepes HHTEHCHBHOCTL OTKa30B, GyzeM HMeTb
N
—t 3 A
=t —1h
Pe(t)y=e =e ° (2.36)
rae A, — WHTEHCHBHOCTh OTKA30B CHCTEMHL.
Hpyrue KoNHuecTBEHHbe XapaKTePHCTHKH GyIYT BRIPAXKATLCA TaK:
cpeauee BpeMs 6e30TKasHoH paboTHl CHCTEMHE

N
Te= 1/( pY ;.,) = 1/} (2.37)
=]
YacroTa OTKa3oB

N
Nt YNy
g ()= Y) he = (2.38)
i=1
HT R

[lpn pacuerax TakXe NPHHHMAercs, YTO OXHOTHNHHIE SJeMeHTH
paBHOHaZeXHH. Pacuer HafleXKHOCTH CJI0KHOM CHCTeMH peKOMeHayeTcs
BeCTH NO y3JaM (6/10KaM), KOHCTPYKTHBHO ODODMJIEHHHIM B OZHO
nenoe. Tako#l MOAXON MO3BOJISIET CPABHHBATh Y3JH NO HAaNEXKHOCTH,
BLISIBJISISL NPH 9TOM cJabble MeCTa CHCTEMH, YTO JaeT BO3MOXKHOCTD
HX COBeplIeHCTBOBaHHUS,

ITpu ananuse CTAaTHCTHYECKHX NAHHHIX 00 OTKa3ax OTAENbHBIX
5/IEMEHTOB, COCTABJIAIOLIHX CHCTEMY, MOXET GHTh yCcTaHOB/IeHO, 9TO
A JIeXUT B OnpelieIeHHBIX NPenenax, Koaebuich O Ayyy o A0 Apeaxc. c-
B srom caywae P, (f) Oyker umerb BHJ, NOKAa3aHHEN na puc. 2.5.

Pacyer HajeXHOCTH PEKOMEHAYETCS OCYLIECTBJIAT: B CJAEAYIO-
el NnociefoBaTeJILHOCTH: PaCcCMaTpHBAaeTcs NMPHHyUNuaabHas cxeMa
CHCTeMHl, H3yuaercst ee QYHKUHOHHDOBAHHE U CBHSh MeKAY OTJeb

36



p(t)

10
08 g‘%ﬁ(”uaxc

0.6
At i
04

g—— < 6)
t 7 7 H 7 2 4

0—"

Puc. 2.5. 3aBucHMOCTL P (f) OT BpemeHH NpH MHHHMAJbHOM H MAaKCHMaJbHOM 3Ha-
YEHHH HHTeHCHBHOCTH OTKa30B

Puc. 2.6. Pacuetnas cxema no onpesenessio P (f)¢

¢ — NPHHUMNHAJbHA® CXeMa CHCTEMH; 6 — CTPYKTYpHasml CXeMa cHcTeMB; | — npueMuni
knanan; 2 — 3apBuKKH, d = 250 MM; 3 — wmacoc; 4 — BOZOBOZ, L = 500 M

HHIMH 3J1EMEHTAMH CHCTeMHI; CJIOXKHBIE CHCTEMH pas3GuUBAIOTCA Ha Mof-
CHCTeMBI, KOTOpHE, B CBOIO Ouepellb, NeasATCs Ha IPYNNBl (arperars),
y3aul (6/0KH); naercss GopMyaupoBKa OTKas3a; COCTABJSAETCA CTPYK-
TYPHas CXeMa JJsl pacuera; coCraBisiercs TaGJaHLA pacyeTa Hajex-
HOCTH; HAa OCHOBAHHH AaHHMX TaG/JMIE BHYHCAAIOTCH KOJHYECTBEH-
Hble XaPaKTePHCTHKH O6JIOKOB, MOACHCTEM H CHCTEMBI B IEJIOM.
lFoBopst 0 cxemax, caepyer garh oImpeleneHHe NPHHIHIHAILHEIM
(PyHKIHOHANBHEIM) H CTPYKTYPHEIM (IOrHYeCKHM) cXeMaM.

' MepBLIX CHCTEMaX I[0Ka3hlBAIOTCSl peasibHhle CBA3H MeXIy
SJIEMEHTAMH CHCTEMHl: TEXHOJOru4eCKHe, KHHEMaTHyeckue, 3JIeKTpPH-
YeCKHe H T. . B 3THX cXeMaX KaX[Bli 3/1eMEeHT- OTpaXaeT KOHKpPET-
HYIO TEeXHOJIOTHYECKYIO NpHHAN/IEKHOCTh.

Bo Bropmx cucreMax NOKasHBaloTCS JIHIIb Te CBSI3H, KOTOpHE
N0 CBOEMY CMHIC]Y OTPAaXkKaIOT HafleXXHOCTh CHCTEMH NPH BHINOJIHEHHH
€0 3ananHuXx Qyukuuii. Kaxan# sneMeHT 0603Hauaercss YC/OBHRIM
SHAYKOM H He OTpa)aeT KOHKPETHOro (yHKIHOHAJIbHOrO Ha3HaUeHHs.

Npumep 1. Onpepennrs P (f) paGornl cucremn wepes 100 9 &
Yepes 1 ron. MnrencusHocrb 0oTKasoB A, = 5-1074, ut.

elleH e

8) {= 100 y; Af = 5-107*.100 = 5.102 & 1; npuMensieM ynpo-
Mennyio  popmyay:

P (100) =1 — Af =1 — 5/100 = 0,95, nau 95 %;

6) =1 rog (~8000 u); At = 5-10¢.8000 3> 1; ynpowenHas
bopmyna He momer Guirh npHMeHeHa:
P (8000) = g—M — ,—(5:1074:8-10%) _ /54 — 0,0180, uam 1,8 %.
Mpumep 2. Onpemennts cymMmapHoe 3HAUEHHE HHTEHCHBHOCTH
UTRa3oB A, M BeposTHOCTH GesoTKa3Holi paGorhl uepes 100, 1000,
» 4000, 8000 uy HenpepuiBHOA paGOTH.
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Puc. 2.7. Onpegenetiue npefiela rapanTRpOBaHHOR paGorsl

Pemeunue:
a) NpHEOMNuajbHasd CXEMa PacCMaTPHBAEMON CHCTEMBI MOKa3aHa

Ha puc. 2.6, a;

6) CTpPYKTypHas cxéMa uMeeT BHA, NOKa3aHHWA Ha pHc. 2.6, 6;

B) dopMmynuposka otKasa: P (f) > 0,7. Cuuxenne BepoATHOCTH
GesoTkasuo#t paGorn meHee 0,7 CUUTATL OTKA30M CHCTEMH;

r) cocraBieHHe TaGMHLE HANEHKHOCTH CHCTEMEI;

1) onperenchHHe BepOATHOCTH 6€30TKasHOR PaGOThHl CHCTEMH! MpPH
MHTEHCHBHOCTH OTKa30B A¢ (f) = X A; (f) -N; = 0,94-1074+-2,06-107¢,
uin 0,94-107 < A, (f) < 2,06-107%

Ouenka ocymecrsaAsercs no dopmyanam: P, (f) =1-—A =
P, (f) = ¢™ pns uurepBajnoB Bpemenu f = 100, 1000, 2000, 4000
¥ 8000 4. Peaysbrarsl PacueroB CBelleHH B Taba. 2.4.

Bpems rapanTupoBAHHOH DaGoTH, ofecreuHBaioulee NpelesbHOE
3HaueHHe BeposTHoCcTH 6e3oTKasHofi paGoTwl, kome6aercs or 1800 o
3800 u (puc. 2.7). 3HaYCHHS HHTEHCHBHOCTH OTKa30B OTAEJbHEIX
5JIEMeHTOB CaHHTapHO-TeXHHYECKHX CHCTeM NpHBeAeHH B Ta6a. 2.5.
B pesyabTaTe aHaiu3d H3MEHEHHA BEPOATHOCTHHIX XapaKTePHCTHK
CHCTeMEl MOXHO MOJYuHTb IPeACTaBieHHe o6 YCIOBHSAX ee SKCIIya-
TalHH ¢ 3ajaHHON cTeneHblo HANEXHOCTH B Pas/IHYHLIE CPOKH CHYKOHL.

Ta6nuna 2.3. Pacver unrencrBHocTH 0TKa30B CHCTEMM

HanmeHoBaRrHE Yucno
KOHCTPYKTHBHBIX m:::u- me "‘ulxc ‘,"m._ N‘ T N‘

851eMeHTOB B CHCTeMé

1 0,02 0,08 0,02 0,08
2 0,01 0,04 0,02 0,08
1 0,60 1,00 0,60 1,40

05 |060| 100 |03 | 0,50

Tpuemunift gnanau, A-108, 9°%
3anBuxkku, A-10%, vt
Hacoc ¢ saexrpompHBopoM THIA
K, A-10%, 41 .
Tpy6Gonposos YyryHHmH,
A1 (q-ﬁm)-l (d="250 mm, L=
= u)

Hroro 0,94 2,06




TaG6anana 2,4, Pacuer HaleXKHOCTH CHCTEMH

—
Bpeut, Py (1) mpn Ae ()
gpe KOTOpOM 3nagenne
onpenensercd npoussefienas M
Pc “) ”HHH A'IQKG
100 0,9906 0,9794 M= 2,06-10"%.10* < 1

1000 0,9099 0,8130 At = 2,06-1078.108 < 1

2000 0,8200 0,6620 At =2,06-1074.2.103 < 1

4000 0,6820 0,4405 Af=1,06-1074.4.10° ~~ 1

8000 0,4710 0,1920 Af=2,06-1074.8.103 > 1

Ta6nuna 2.5. [MokasaTend HaNeXHOCTH
BOJONIPOBOLHO-KaHANH3ALHOHHOTO 060DYHOBaHHS
no jaHHbIM skcmuryatanud, TY u TOCT [6]
NHTEHCHBHOCTL OTKa30B
npu Oy = 0,95, 104.1/(9+ kM) HHTeHCHB-
TH 06OpYROBAHHSA pemgg:;: W,
10% 972
Aypn * &'cp Ayaxe
Bodosabopusie coopyacerun
BoponpuemHuka:
pacTpyGubie - 0,02 — 0,5
psXeBEle — 0,02 8 0,5
KeJle306eTOHHbIe — 0,01 - 0,5
CaMoreunble JIHHHHK H3 CTaJbHBIX 0,1 0,25 0,4 0,5
TP
aCOCH THNOB:

e 1,8 2 3,9 4
Hllc 1,6 2 3,2 4
I —_ 2,2 — 4
B 2 3,5 4,6 4

®rnsTpE Box03a6OPHELY CKBAXHH:
HPOBONOYHEIE 0,5 1,25 2 0,5
KapKacHO-CTepXKHeBEe 0,2 0,3 0,5 0,5

O6canuuie Tpy6H 0,06 0,15 0,3 -
ACOCH THNOB:
3B 4 1 1,25 1,6 2
3B 6 0,8 1,2 5,6 2
3B 8 0,9 2,1 4,6 2
3B 10 0,9 1,5 3,2 2
VIOKH YIIpaBiIeHus — 8,83 3 ‘11
ofion . ,

Byapg PHEMHEIE  KaMeDH, pe3ep 0,01 ,

AIBHKKH C SJAeKTPONPHBOLOM 0,1 0,6 1 4
PaTHLie K1aNaHH 0,04 0,08 1 4
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NMpononxenne rabn. 2 5

HHTEHCHBHOCTD OTKasoB
npr 0, = 0,95, 104.1/(z-kM) Hprencus.
Tun o6opyRoBaEus pe..§§53‘; ™
-1
Myun * ch Myaxa 1ot =
Bo0osodse u 6000onposodueie cemu
Tpy6H uyryHHue (nopMambume
YCJIOBHS) AHAMETPOM, MM:
160 0,9 1,02 1,14 1—4
150 0,75 0,92 1,09 1—4
250 0,6 0,8 1 1—4
400 0,5 0,62 0,74 1—4
500 0,47 0,52 0,57 1—4
600 0,44 0,48 0,53 1—4
700 0,4 0,44 0,48 1—4
800 0,36 0,39 0,42 1—4
900 0,34 0,37 0,4 1—4
Tpy6n cranbHue (HOpManbhme ye-
JIOBHS) JHaMeTPOM, MM:
100 0,18 0,29 0,4 2—4
200 0,15 0,22 0,3 2—4
150 0,16 0,25 0,35 24
250 0,13 0,19 0,25 2—4
300 0,12 — 0,20 2—4
400 0,11 — 0,18 24
500 0,1 -— 0,15 2—4
600 0,1 - 0,14 2—4
Hacocrsie cmanyuu
HacocH Ttunos;
K 8/18; 1,5K 8/19 1 1,25 4 4
2K 20/18; 2K 20/30 0,6 1 5,2 4
3K 45/30 1,3 2 4,0 4
4K 90/35; 4K 90/20 1,4 3 4,5 4
6K 120/20 0,8 1,8 5,6 4
6K 170/32,5; 6K 170/32,5 a, 6 | 0,9 2 5.6 4
1B-0,9M; 28B-12 1,8 2,4 5 4
1,5B-1,3M; 32B-12 1,8 2,4 5 4
2B-1,6M; 40B-24 1,9 2,8 5,8 4
KBH-3; KBH-4 1,8 4 7 4
ICUB-1,5 1,25 2,5 5 4
J1200-95 1,2 3,2 48 4
J1320-70 1,6 19 4,5 4
J630-90 — 2,1 —_ 2
J11250-65 1,2 1,6 3,5 2
J11250-125 1,2 2 3,2 9
J2500-62 — L8 2 2
Hacocr THNOB:
J3200-33 — 1,25 — 2
101-6, 1010-9, 12]1-6 1,7 2,2 338 9
3Ho, 4H®, 6H® 0,8 1,8 5,6 4
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Mpononxenue Tabn. 2.5

—
HHTeHCHBHOCTL 0TXa30B
opE 8, = 0,95, 104-1/(q.ku) Hurencus-
THn 060pYROBaMMS peugg::: a
dupz ® LCP Myaxag for
——————
8MC-10-4 - 2,2 — 4
4MC-10-4 — 2 — 4
proonpononu CraJibHHEe AJHaMe- 4
mﬂ, MM:
HYTPH CTaHNHH 0,01 0,04 0,15 6
;08 0,1 —_ 0,13 2—4
800 0,1 — 0,12 2—4
CereBHEe SaIBHIKKH 0,1 0,15 0,8 1—4
Ouucmnpie cOOpyerus
Kopnyc 6e3HanopHEIX OCBET/IHTeNb- 0,02 0,05 0,16 0,5—1
(HIBTPOB, KOHTAKTHHX OCBET-
::Meﬂ, OTCTOfiHHKOB
Jpesax:
TpyGyATHiL 0,1 0,25 0,4 0,5—1
KOJNMauKOBHA 0,15 0,2 0,5 0,5—1
HOPHCTOGETOHHRIR 0,05 0,15 0,3 0,5—1
Hanoputie duabvTpu 0,05 0,1 0,2 1—-2
BapaGanubie ceTKH 0,8 1,6 2 2
(OfessapakuBaloMHe  YCTaHOBKH
(samena samm):
OB-AKX-1 — 2,6 —_— 10
OB-1I1 —_ 2,5 - 10
OB-1I1-PKC — 2 — 10
Xxoparopu JIOHUH-100 0,2 0,8 — 10
KoBTposbHO-H3MepHTeNbHEE TNPH- — 1,25 — 10
q';ytSonpono,uu CTaJbHEE BHYTPH 0,01 0,04 0,15 6
CTasay
3a1BIXKH C 97€KTPOnpHBONOM 0,1 0,3 0,8 2

g ———
- 'nglonepu'reabuan BepOATHOCTb Ge30TKasHOA paGOTH NIpPH OllpefieNiewHN A NPHHATA Dap-
195,

§ 2.5. Meroan NOBHMIEHHMS HAJEKHOCTH CHCTEM

s CO3JaHHUS CHCTEM C 33aJaHHOA CTeleHbIO HAJEKHOCTH B Npo-
ecce NIPOEKTHPOBAHHS HCIMOMABL3YIOTCA CAelyIoIpHe METOMRI

pesepBupoBanune (ay6aupoBaHue);

YopomeHnue cHCTeM € IeNabi0 CHHXKEHHUS HHTEHCHBHOCTH OTKa30B

CaMHX 0TKa30B;

- BHGop HamGojee HafeXKHOTO OGOpYLOBaHHst, Y KOTOpOro A (f) —
MuK;
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Puc. 2.8. Buga pe3sepBHpOBaHHSA

a = ofmee; 6 — pasfejJbHOe; 8 =5 HOCTONR.
HOE; 6 «= SaMellleHHeM

BO3MOXHOCTb CO3JaHHS CHCTEM G OTPAaHHYEHHBIMH HOCHEACTBHSAMH
OTKasa, NIPH KOTOpHIX 3Ha4YeHHe pacueTHHX IapaMeTpoB He Oyjer
pesko oTiauyaTbesi oT (GOPMYJHPOBKH OTKa3a;

ofecriedeHHe PeXHMOB paGoTH [KocBeHHO — CHHxkeRHE A (7)1

KOHTPOJIb 33 OCHOBHHIMH paGOYHMHM NapaMeTpaMH B Ipolecce
9KCOAYyaTallu¥ CHCTEMB.

Peaepuposanme. Ilox pesepBHpoBaHHeM MNOHHMMAETCH IIPHMEHE-
EHe OoNnpefieleHHBIX CPEACTB H BO3MOXHOCTEH ¢ LeJbIo OGeCrnedeHHs
pabotocnoco6HocTH OOBEKTa IpH OTKase.' B cHeremax ¢ pesepBHPO-
BaHHEM BBIENAIOT OCHOBHOH M pE3€pPBHBIA 3/eMeHTHI! NEPBLIA Npex-
cTaBJsieT cOGOfl 3JeMeHT CTPYKTYPH 0OBeKra, OTKa3 KOTOPOro IpH
OTCYTCTBHH pe€3epBHPOBAHHA NPHBOAUT K mnorepe pabOTOCMOCOGHOCTH
o6neKra, BTOpOH — 3JeMeHT, NpefHasHayeHHHH [71s obecneyeHus
paborocnoco6HOCTH O6BEKTa B clyyae OTKasa OCHOBHOTO 3/eMeHTa.

Pasnnzaior ofmee u pasjeibHOe pesepBHpoBaHHe: OOMIMM Ha-
3BIBAIOT METOJ MOBHIIEHNA HaleXKHOCTH, IPH KOTOPOM pesepBHpyeTes
OoOBeKT (cucTeMa) B 1leoM, pasfleNbHBIM — MeTOJ pe3epBHpOBaHMuf
OTAe/TbHBIX 3/EMEHTOB AJs CHCTeMBl, H3flenus (puc. 2.8).

Hns XapaKTePHCTHKH pe3epBHPOBaHHs MpHMEHsieTca TaKoe IIO-
HSTHE, KaK KpPaTHOCTb P€3ePBHPOBAHUA: OTHOIIEHHE YHCJIA PE3epBHEIX
arperaToB K YHCJy pesepBHDYeMbiX (OCHOBHEHIX). KpaTHOCTb peaepBi-
POBaHHS MOXET Outh  neJoft u ApoGHOH. [IpH pe3epBHPOBAHMH C lie-
JIofi KpaTHOCTBIO /7 €CTh 1LIeJI0e YHCJO, C APOGHOH — m ecThb ApOGHOE
HecoKpaiiaemoe 4ucio. Hanpumep, m = 4/2 o3Hadaer HajHgHe yeTh
pex pesepBHBIX arperaroB M ABYX paGouux. I[Ipu coxpamenun m = 2
O3HayaeT, UTO pe3ePBHUPOBAHME yXKe dABJseTcd LeJd0H KPaTHOCTHIO:
NpH KOTOPOH YHCJIO Pe3ePBHHEIX 3JEeMeHTOB paBHO ABYM, a ofilee 4u-
CJI0 37€MeHTOB PAaBHO TPEM.

PesepBupoBaHHE pasfiesigeTcsl Ha MOCTOSHHOE M pe3epBHPOBaHHE
samemenneM. [IpH IOCTOSHHOM pe3epPBHPOBAHHH pe3epBHHE 0O
paslkl MOAKJIOYEHE K OCHOBHEIM B TeyeHHe BCEro BpeMeHM paGorHl H
HAXOAATCS B OJHMHAKOBOM ¢ HHMMH pexume. IIpH pesepBupoBaHHt
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Ta6amna 26. Knaccrpnxanmn cnocoSos pesepBRPOBAHAS

——
Cnocob
pesepRRpOBAHES Onpenenenne cnocoGa pesepBHPOBARNEN
et
ITo xapakmepucmuxe pesepsa
Harpyxenauit OfAH HIM HeCKOJIBKO DPe3epBHBIX S/IEMEHTOB HAXOAATCSA
B TOM Xe peXHMe, YTO M OCHOBHOR s/eMeHT
O6neruennnift OIHH HWIH HECKONIBKO DPEe3epBHHX SAEMEHTOB HaXOAATCH
B MeHee HArpYXKEHHOM peXKHMe, 4eM OCHOBHOMA SJHEMEHT
Henarpyxeuunsii Onuu WIR HECKOJIBKO Pe3epBHHIX 9JeMEHTOB NpPaKTHUe-
CKH HE HeCYT HarpyskH
BoccTananiuBae- OfHH WIH HeCKOJbKO peaepBHHIX siemenToB, paGorocmo-
.‘l-‘i COGHOCTb KOTOPHX B CJydae HX OTKa3a BOCCTaHABJIHBAETCH
€BOCCTaHABJI H- OnHH WM HecKONLKO pesepBHHIX 3jeMeHTOB, PpaGoTo-
saeMnilt CHOCOGHOCTL KOTOPHIX “B CAyYae MX OTKasa He BOCCTaHa-
BJIHBaeTcs
o eudy pesepeuposanus
Obmee PesepsupoBanne, NpH KOTOPOM pesepBHpyeTcd BcSl CH-
cTeMa B LEJIOM
Pasnennnoe PesepBHpoBanHe, NPH KOTODOM Pe3epBHPYIOTCH OTA&b-
HBle SJIeMEHTH CHCTEMB
TocrosinHOe PesepBHpoBanne Ges mepecTpOAKH CTPYKTYPHl CHCTEMH
npH BO3HHKHOBEHHH OTKa32 OJHOI'O H3 €ro 3JEeMEeHTOB
Junamuueckoe PesepBHpoBanne ¢ nepectpofiKofi CTPYKTYpH CHCTeMBl
npH BO3HHKHOBEHHH OTKAa3a OJHOrO H3 €ro 3/JeMEHTOB
3amentennem JuHamuyecKoe pe3epBHPOBaHHe, NPH KOTODOM (GYHKIHH
OCHOBHOTO S/eMeHTa lepeflaloTcsl CBS3aHHOMY C HHM pe3epB-
HOMY TOJBKO MOCJI€ OTKa3a OCHOBHOTO SJeMeHTa
Cronb3asmee PesepBHpoBanHe 3aMellleHHeM, NPH KOTOpPOM OfHH HJH
HECKOJLKO pe3epPBHEIX S/IEMEHTOB MOIYT 3aMeHHTb JIOGOH
OTKa3aBUIHA OCHOBHOM SJeMeHT
Tu6puauoe PesepupoBaHHe, NpefycMaTpHBalomlee COueTaHHE Pa3NHY-
HHIX BHJOB De3epBHDOBAHHS B OfHON CHCTeMe
Yacruynoe PesepsupoBanHe, npefycMaTpHBalollee cOXpaHeHHe pa-
60TOCNOCOGHOCTH CHCTeMH He MPH BCSIKHX OTKa3ax Jio6oro
sJeMenTa
Monunoe PesepBupoBanHe, npelycMaTpHBaiOllee COXpaHeHHe pa-
GOTOCNOCOGHOCTH CHCTEMB! NPH JIO60M OTKa3e JI060ro Sae-
MeHTa

3aMelnenneM pesepBHBIE H3JAECJAHS 3aMellialoT OCHOBHBIE [IOCJEe HX

OTKasa.

Bonee noamasd kaaccHduKanus CHocoGOB pe3epBHPOBAHUA MNpH-
Benena B Taba. 2.6.
Ilpn pesepBupopaHHH BeposATHOCTh Ge30TKa3HOH pPaGoTH 3ite-

MEHTOB HJM B LeJoM Bcefl CHCTeMHl NoBhimaercs. [Josniienne P, 65)
3aBUCHT oT crocoBa H XxapaKTrepa pedepBHpoBaHus. Hixe npusoasrtes
HeCcKogbKO pacueTHHIX ¢GopMyJ JJISl pacyera XapaKTEPHCTHK Hanex-
HOCTH HMEBOCCTAHABJMBAaeMEIX 06pa3loB NPH OCHOBHOM COENHHEHUM
S/ieMelTOB, NOA KOTOPHIM IOHUMAETCA OTKA3 TEXHHYECKOTro yCTpokicTra
BPpH orka3e ofilHoro M3 ero sJjemeHToB. [Ipu pacuere HaeXHOCTH
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TaKHX YCTpoficTB NpEeANosaraercsi, 4TO OTKa3 3JeMeHTa SBJIsercs
COGLITHEM CJIyYadHBIM M HE3aBHCHMEIM.

Ofiee pe3epBHPOBAaHHE C IOCTOSIHHO BKJIIOYEHHHIM De3epBOM
¢ Ienofl KpaTHOcTbio (cM. pHc. 2.8):

n m+1
Pc(f)=l—~[l-—nl’t(f)] , (2.39)
=1
rie P; (f) — BeposTHocTh Ge30TKasHOM paGoTH i-rO 3JeMeHTa B Te-
deHHe BPEMEHH f; n — yHcJ0 3/eMeHTOB OCHOBHOM uaH JiioGo# peseps-
HOH LENH; M — KPaTHOCTb Pe3epBHPOBAHMS.

Ilpu 9KCMOHeHUMAAbHOM 3aKOHE HANeXKHOCTH

—A.ct]m+l;

Po(t)=1—[1—¢ (2.40)

m
Ts= (1/ke) ¥} [1/G + 1)1, 2.41)
i=0

n
rae A, = _El A; — HHTEHCHBHOCTb OTKAa30B Hepe3epPBHPOBAHHOH cH-
i=

CTEMH.

Pasnenbroe pesepBHpOBaHHE C NOCTOSTHHO BKJIOYEHHBIM Pe3epBOM
M C HeJoi KpaTHoctbio (cM. puc. 2.8, 6, 8) NPH SKCHOHEHIUAJbHOM
3aKOHe HAJieXXHOCTH H HeHaTpyXKeHHOM COCTOSIHHH pe3epBa:

Pe(t) = ﬁ (1=t —py 1™, (2.42)
=1
HJIH
Pe(t) = {1 —[1 — e M]m+1}n, (2.43)

(n—1)1 1

Te={mTD A FD . mFa—n

(2.44)

rae vy = (i + 1)/(m + 1); { — nopsAnKoBHIA HOMep sJeMeHTa.
Ofmee pesepBHpOBaHHE 3aMeumleHHeM C LEJIOH KPATHOCTBIO
(puc. 2.8, a, 2):

L
_ t
Po(t)=e ' E —“—f,‘—’- (2.45)
=0
To.e=Ta(m+ 1), (2.46)

rie A;, T3 — HHTEHCHBHOCTb OTKAa30B M CPefHSAA HapaGorka A0 mep-
BOrO OTKasa OCHOBHOTO (Hepe3epBHPOBAaHHOIO) YCTpOfiCTBA.

Pasnenbnoe pesepBHDOBaHHE 3AMEIIEHHEM C LEJOH KPATHOCTbIO
(puc. 2.8, g, 2):

Pe(ty=1I1 Py (1), (2.47)
{=I
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P; (f) — BeposTHOCTb 06e30TKasHOM paGOTH CHCTEMH M3-3a OT-
xa30B SEMEHTOB i-rO THIIA, PE3EPBHPOBAHHBIX MO CHOCOGY 3amerme-
gHs; BBUHCISETCS 10 GOPMYJ1aM OOLIET0 pesepBHPOBAKKS 3aMellleHHeM
$opMy”! (2.45) n (2.46). .

Of6iiee pesepBHPOBAHHE € JAPOGHOM KPaTHOCTbIO H NOCTOSTHHO
$xJIOUEHHbLIM pEe3epBOM (pHC. 2.8, a, o)

1—h
P (=Y, CiP=t yiclp, (o) (2.48)
i=0
l—h
To=(1/A) ) [1/(h+ )1, (2.49)
{=0

rae P (f) — BeposTHOCTb Ge30TKa3HOA PaGOTHl OCHOBHOTO HJIM JIIO-
Goro pe3epBHOro sjeMenTa; [ — ofinee 9HCI0 OCHOBHBIX H pe3epBHBIX
cHCTeM; A — YHCJIO cHCTeM, HeOGXOAMMBIX AJISi HOPMAsbHOM paGoTH

pe3epBHDOBAHHOA CHCTEMBI; Ci — uncno coverannit us [ 06pasuoB
no i. B JanHEOM ciayyae KpaTHOCTb pe3epBHpOBamMa m = (I — h)/h.
NMpamep 3. Hcxonnble gannsle H3 mpumepa 2.
Tpebyercsi onpefieuTh BePOATHOCTL Ge30TKa3HOH paGoTH ¢ mo-
CTOSHHO BKJIOUEHHBIM pe3€PBOM M ¢ NeJOH KpaTHocThio m = |
npu ¢ = 8000 u:

Pc (t) =1 [l ____e—}.t]m+l =1— [l . 2'72—0.94~10-‘-3000]2 - 0'72;
Pc (t) S [ [l _e—2.06-10-‘.8000]2 —_ 0,36.

Jlannble no pacuery HafeXHOCTHBIX XapaKTepHCTHK BOCCTAHABJIH-
B3eMOro oGopyAOBaHHA 3JeCh He MPHBOAATCA: STH JaHHBIE JOCTAaTOIHO
n‘o,ug,o6no paccMoTpersl B paGore [6].

npoueHne cucteMbl. BepoaTHOCT 6e30TKa3HOH paGOTHl CHCTEMBI
paBHa npou3BefieHHIO BepoATHOCTel G6e30TKas3HO# paloTHl ee 3e-
M@HTOB:

N
Pe()=Py(t)-Ps(t)- . .. -Px ()= ITP,(0). (2.50)
=1

U3 dopmyan (2.50) cienyer, uTo npoussenenue GyAeT TeM GoJblue,
eM MeHbe sneMenToB (P; < 1). CinenoBaTenbHO, CHHXXEHHe YHCIIa
YCTPOACTB NpHBOAMT K NOBLILIEHHIO HAJEXHOCTH.

BuiGop nHamGonee HapexHOro oGopyaosanua. DBonee HajexHoe
o60pyroBanne HMeeT MeHbllIKe 3HaueHHs A. B sToM caydae HapaGoTka
Ao nepBoro oTkasa Gyner Gosibledl y ycTpOfCTB, Y KOTOPHX A Gyzer
Raumennimes.

BoamoxnocTh cosganns cHcTeM ¢ orpaHHMuEHHBIMH NOCAEACTBHIMH
OTkasa. [JocranoBKa Bompoca TOBOPHT cama 3a ceGs: Pa3phiB
BONONpoBOIA B rOpPOACKHX YCJAOBHSIX NPHHOCHT GOMbLIMA ymep6,
9eM aBapust Ha BOZIOBOJIE, PACIIOJIOKEHHOM BHE FOPOACKHX TEPPHTOPHIL.

OGneruenne pexmumos paGoTH. K3noc 5/71€MEHTOB IPOHCXOAMT
fIPH PopcHPOBARHKEIX pexuMMax 3HAUMTENbHO OHICTPEE, YeM H3HOC HX
UPH HOpMaJbHHX 3KCM/IYATalMOHHEIX peXHMAax IPH BHINyCKe, Ha-
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NpHMEP, OXHOro M TOro Xe o6beMa mpoaykuuu. CregoBaTesbRO, A
yBeHUeHHA CPOKOB padoThl COOpPYKeHHH Rojxen GWTh BCETAA BHI-
fIB/IeH ONTHMANbHBIA PEeXHM SKCIIYyaTaluMH.

KoHTpoab 32 OCHOBHBIMH nMapaMeTpaMH B mpouecce SKCIIyaTalHy
cucremnl. Jlilofoe OTKJOHEHHe OT SKCHJAYATALHOHHOTO peXHMa Befer
K HapyIIeHHI0 paGoThl He TOJbKO OTAENbHOTO 3J€MEHTa, HO H Beeil
cucTeMul B weaoM. Hanpumep, H3GHTOK HJH HeJOCTAaTOK KoaryasHTa
NPHBOAHT K MOJydYeHHI0 HeKauecTBeHHOH BOAbl. KOHTpoab nomken
OCYIIECTBNATLCA HE TOJABKO IYTEM OCMOTPOB H CHATHA MNOKa3aHHY
npubopoB, HO H IyTeM HAKOMNJEHWS CTATHCTHYeCKOro MaTepHaJa
no pabore Bcex BHAOB OGOPYAOBaHHS.

§ 2.6. Texnuueckoe o6cayXKHBaAHHE CHCTEM H HAJeXHOCTh

O6mue nonoxenusi. Jlio6as TexAHKa, Kak Onl oHa HH Ghlia cOBep-
IIeAHa, HE MOXeT AJHTe/NbHOe BpeMs BHIIOJHATL CBOH (YHKINH,
ecJH He GyfleT rpaMOTHOTO CBOEBPEMEHHOIO TEXHHYECKOro OGCIYIKH-
BaHHA, T. €. HOPMAJbLHON 3KCIAyaTanHH. STO CBSA3aHO CO MHOXKECTBOM
NpHYMHA, BJIHAIOUMHX HA COCTOSIHHe HHXEHEDPHHIX YCTPOHCTB H COOpY-
KeHufl.

B HeKOTOpHIX cayyafX 3TH H3MeHEHHS MOTYT OKAa3hIBaTh Cylie-
CTBEHHOe BJHSIHHE H NPHBOAMTHL K CHHXKEHHIO HAJEXHOCTH 3/1eMEHTOB
M CHCTeM B LleJIOM, T. €. K HX orKa3sy.CnelcTBHeM 3TOro fABjsieTcs He-
06X0AUMOCTb NMOCTOSTHHOTO NpPOBENEHHS CNEeNHATbHBIX MEPONpHATHI,
HalpaBJeHHEIX Ha NojlepiaHWe 3aJaHHOTO YPOBHS HANEXHOCTH.
3TH MeponpHATHA BHIPAXKAKWTCA B pa3paGoTKe TeXHHYECKOTro 06Cay-
JKHMBaHHS YCTPOHCTB, 060PYAOBaHHA, COOPYXKeHHH, BXOASIIMX B CO-
CTaB CHCTEM.

Texnuueckoe o6c/nyXHBaHHE — STO KOMILJIEKC NpodhHIaKTHYE-
CKMX MEpONpPHATHH, NPOBOLHMLIX B LENAX NONAEPIKAHHA TEXHHKH
B MCIIPABHOM COCTOSIHHH HJIM MOCTOSIHHON IOTOBHOCTH K MPHMEHEHHIO.

Texnugeckoe 0O6C/TyXHBaHHE B JIOOHIX YCJIOBHAX 3SKCIJIyaTalHH
LOJKHO ofecneyHBaTh BHINOJHEHHE 3afjad, YKasaHHHIX paHee.

IIpn npoBefeHHH 3KCIJYaTaUMH (TEXHHYECKOro OGCayXKHBaHHSA)
HeO6XOAMMO YUYHTHIBATH ClNEUHGHKY OTKA30B H OCYLLECTBJATb HX
IPOrHO3MPOBAHHE, T. € IMPOBOAUTL B XXH3Hb HAay4HO OGOCHOBAHHYIO
npodHIaKTHKY, NPEeAyNpPexAA0MYI0 OTKA3H.

[IporaosupoBaHHe BHOJIHE OCYLIECTBHMO MPH HAJHYHH NOCTeNeH-
HBEIX OTKa30B. K TakuM OTKa3aM MOXKHO OTHECTH CHMKEHHe JaBJeHHs
B HanopHuX TpyGONPOBOAAX, 3arps3HeHHe GHILTPOB, yBeJHUEHHE
norpe6/eHusi 3JeKTPOSHEPrHH NBHraTeNsIMH H T. n. OcymecTsJaaTh
NPOrHO3MPOBaHHE OTKA30B —— 3HAYHMT ONpPEAeNATh BepOSTHOCTb TOIO,
YTO KOHTPOJMpYEMbIfi [apaMETpP Yepes ONpefie/leHHHA NpOMEXYTOK
BpeMeHH BhIfAfIET 32 NONYCTHMBIE MPELEIHI.

Jlisi BHe3amHBIX OTKA30B YCTaHABJMBATh NPOrHOSHPOBaHHE TPYJA-
Hee, ueM /s IMOCTENEeHHHIX, HO H 31eCb BO3MOXHO YCTaHOBJIEHHE
MPOTHO3HPYIOIEro NapaMeTpa: MPH HAJHYHM CTATHCTHYECKHX AaHHBIX
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P(t)
We<g———"" """ T T T T T o TT T T e

0 =
b tap1 tn2 tnp2 ths

tnp.‘f

Puc. 2.9. I'paduk u3MeHenus BepOSTHOCTH 6e30TKa3HOA PaGOTH ¢ yweToM TexHHue-
CKOTO O6C/YXXHBaHHS

] ~~ KpHBas HIMeHeHHS YPOBHA HafeXKHOCTH C YYeTOM TEXHHWECKOro o6CAyxKHBaHHA; 2 ==
KONYCTHMHA yPOBeHb HANEXHOCTH

0 3aKOHOMEPHOCTSAX MX BO3HHKHOBEHHS ONDENENSETCS OpHEeHTHPOBOY-
Hoe BpeMs HacTyIJIeHHA OTKa3a H, CJIeJOBATeNIbHO, CO3JalOTCA H
MOOGHIH3YIOTCT HEOGXOAMMElE CHJB AJs €ro YCTPaHeHHS.

KpoMme CTaTHCTHYeCKOTO METOJA, HCHOJb3yeMOro AJf IpPOTHO-
BHPOBaHHS, BO3MOXHO NPHMEHEHHe HHCTPYMEHTANbHOTO METoAa, NpH
KOTOpOM H3MeHEHHe COCTOSIHMS YCTPOHCTBA, OGOpPYHAOBAaHHA HJH
npouecca GHRCHpYeTCss KOHTPOJbHO-H3MEPHTEJNbHEIMH NpUGOpaMH H
Ha OCHOBAaHHMHM MNOKa3aHWH 3THX NPHGOPOB HPOH3BOAMTCH CYyXKAeHHE
0 cocrogHHM oO6pasua.

Ilpn nposefeHnM npoduIaKTHUYECKHX pabor mpeanoJaraercs,
YTO BEepPOATHOCTh (e30TKa3Hofi pafoTH mocJe TeXHHuecKoro obcay-
XHuBaAusd MOJHMMAaeTcs A0 NepBOHavdajdbHOro cocrosnusa. Ha camom
Aelle TaK He APOHCXOAHT: BCErJa CYIIECTBYET HeKOTOpasi BEPOSATHOCTb
HeOOHapyKeHHs M HeyCTpaHeHHs HeHMcnpaBHocredi. ImHaMuKa us-
MeHeHus BePOATHOCTH 6e30TKa3HON paGoThl MpencTaB/eHa Ha pHC. 2.9,

IIpupoct BeposTHOocTH Ge30TKasHOH paGoTHl OGBEKTAa MOXKHO
onpenesquTh M3 BHIPAXKEHHA

AP =P (tg + Tp) — P (tn), (2.51)

fe t; — nepHOAMYHOCTS TeXHHUecKoro obcayxmuBamus; Ty — Npo-
AO/KHTENBHOCTD TEXHHYECKOro Ofcayxupamus, d; P (#3) — Bepo-
AATHOCTh Ge30TKa3HON paGoTH OGBEKTa mepej HAYaJOM TeXHHYECKOro
O6cayxuanus; P (t, + T,) — BeposiTHOCTb (€30TKa3HOH paGoTH
B MOMEHT OKOHYaHMSi TE€XHHYECKOro 0GC/yKHBAHHSA.

B uneanbrom ciyuae (nmpu nonHOM BHIABJEHHH HEHCIpaBHOCTef
H HX ycTpameHuH) BepoaTHOCTb (€30TKa3HOH PaGOTH B MOMEHT OKOH-
UaHHsS TeXHHYeCKOro o6CayxuBanus Gyger paBHA P (tx + Tp) = 1.

Torna maxcumanbmoe npupalleHMe BepPOATHOCTH Ge30TKasHOM
PaGornt (AP, o)yaxe, KOTOpOE MOXET MONYUHTb OGBEKT B pe3yJbTaTe
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TexXHHYeCKoro o6cnyKuBaHHs, MoxXer OHThb Bruxcjaemo 0o ¢op-
MyJe
(APT. omage =1—P (‘n)- (2.52)
SddexTHBHEOCTL TeXHHUECKOro O6CHYXKHBAaHHs ONpefelsercd M3
BHIpaXKeHHUs
81,0 =[P (ta+ Tp)V/P (tn). (2.53)
[lpn  skcnoHemuHasbHOM 3aKoHe pachpefenesus P (fy) =
~Ma, BepoATHOCTb HaxoxIeHHs OGBEKTa B HEHCNPABHOM CO-
CTOAHHH B MOMEHT OKOHYAHHAl TeXHHYeCKOro OGC/YXKHBaHHS MOXET
OLITh OnpeneiieHa H3 BLIPaXKeHHS
P(tg+Tp)=1—[1—P (ta)] Pm, (2.54)
rae [l — P (t;)] — BeposiTHOCTL HeHCNIPABHOTO COCTOSIHHS OGBEKTA
B MOMeHT HauyaJla TeXHH4eCKOro oOCJYyXHBAHHA (3Ta HEHCNPABHOCTH
4acTHYHO He 6yneT o6HapyxXeHa M YoTpaHeHA B pe3y./bTare TeXHHUE-
CKOro OGC/YKHBaHHS ¢ BepOATHOCTHIO, KOTOpasi HA OCHOBaHHH CTa-
THCTHYECKMX JNaHHHIX cocraBaser Py = 0,1 ... 0,05).
S¢pheKTHBROCTb TEXHHYECKOTO 06CYKUBAHUA /IS SKCNIOHEHIHAb-
HOro 3aKOHa paclnpelie/leHHi BpPeMeHH BHIDA3HTCsl TaKi

9 0=1—[1—¢ 0] pyje™n, (2.55)

Onpenenenne onTHMaJbHOA NEPHOAMYHOCTH TEXHH4YECKOro 0GCay-
XKHMBAHHA NO KPHTEPHSAM HajaexHocTH. [Ipu sKcnayartauuu cucrem
BAXXHO N0GHBATbCS TAKOTO MOJIOXKEHHS, NPH KOTOPOM TakKHe Xapak-
TePHCTHKH, KaK NEepHOIHYHOCTb TeXHHUYECKOTo O6CHayxKHBaHHA (HJH
BpeMs, uepe3 KOTOpOe NPOM3BOJHTCA OHO) [; Ghia Gnl HaHGOJbuIed,
a NPOJOJIKUTENLHOCTb 06cayxHuBanua T, — HauMeHbmell. OueBUHO,
3ajaya 3akJaIO4aeTci B TOM, YTo6H HaNTH TaKoe ONTHMAaJbHOE COOT-
HODIEHYEe MeXNy STHMH BeJMYHHAMH, NPH KOTOPOM BEPOATHOCTb Ha-
XOXJEHHS TeXHHUYECKOTO YCTPOMCTBA B HCIPABHOM COCTOSIHHH Obina
6u He HHXe 3aJaHHOH.

JIna HaxoXAeHHS ONTHMAJbHOTO 3HAYEHHS TeXHHYecKoro oG-
CHYXKHBaHHs f; BBOAHTCA XapaKTEDHCTHKA, HasbiBaeMas S¢peKTHB-
HOCTBIO HCIOJL30BAaHHA TeXHH4YeCKOro oGReKTa

Py, g = KaP (tn). (2.56)
Moacrasasaa B (2.56) 3naueHHs KospdHUHEHTAa TeXHHUECKOTO

ofcayXHBaHHS H Ipeirojaras, 4T0 3aKOH pacmpejesieHHs BpeMeHH
SKCNOHeHLMaNbALIA, GyneM HMeTb

N To —Af
Po.n= u
" Y Tet N Tat 0Ty

[punumas 3T, + X7 + X7y = T,, Bpema, sarpauennoe Ha
NpoBeNeHHEe TEXHHYECKOIO OOGCAYXHBAaHHA OKAa3hIBAETCS MaJhM 10
cpaBHeHHIO ¢ T, H NOTOMY IOCTOSIHHBIM, a IIPH 2T, = (To/ty) Ty

(2.57)

Ty T —~Af
Pa.n=( —"G'-T_:) e O (2.58)
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Jndbepenunpopanne ypasnenus (2.58) m npupaBHHBaHHe Mo-
geHHHX COMHOXHTeJell K HYJIO CO3AAIOT YCJAOBHS OTHICKAHHS 9KG-

TpeMyMai
-3¢ [T T
Py g=¢ n[?—p_ (1_7;2_%‘)]=o; (2.59)
o
Ty Tp Ty
E““(I"T_W)= : (2.60)

PemeHde OTHOCHTeNbHO /; A2€T BOSMOXHOGTb ONTHMAJLHOrO ero
siaueHH!

‘ AT Ty % |/ 0°ToTs + 44 (T,— X T,) 7,7,
= .
" 2(T,— NT,)

OnpejeJeRne BPpeMeHH NMPOCTOS H CYMMapHOro BpeMeHH oGCayXH-
pannsi. Kaxnas cucrema tpebyer obGcayxuBanusa. ITox o6ciyxuBa-
HdeM MOHHMaercs AcHCTBHe HJM paAj AefiGTBHA, Heo6XOAMMHX IS
npeAynpexXACHHUs NOSBJeHHS OTKa30B WJH A BOCCTAHOBJIEHHA OT-
KasaBIIHX YCTpPOACTB, annapaTtoB, ofopyAOBaHHA coopyxkeHHA. K
OGCHIYKHBAHHIO OTHOCATCA TaKHE onepaunHi e60pKa H pas6opka,
OCMOTp, MCIIWIT2HHSI H H3MepeHHsi, NpOBefieHHe aHaJH30B, ofecne-
ReHHe MaTepHaJlaMH, OUHCTKA H HaJajKa, IPOBepPKa, CHATHE U 3aMeHa
(peMoHT), mpoBeJeHHe Ce30HHHIX paboT, cocTapjeHHe mJana pabort,
COCTaBJIeHHe OTUeTa, pElleHHe HenpeABHAeHHHIX BONPOCOB H T. A.

Pa6ora no o6ciyXHBaHMIO, KaK NPaBHJIO, IPOBORUTCA 1O ABYM
BAnpapJIeHUsIM;

npopusakrTHueckKoe o6CAYIKHBAHH e BHNOMHA-
eTcs G UeJbl0 NMOANEPIKAHHS CHCTEME HJIH SJleMeHTOB CHCTeMH B paGo-
YeM COCTOSHHH IyTeM MpOBeJeHHS CHCTeMaTHYeCKHX OCMOTpPOB, 06-
HADYXKEHHS H YCTPaHEHHS NOSBJSIOUNMXCA OTKasoB. [Ipodpuaakru-
4ecKHe paGoTH OTHOCATCA K IJIaHHpyeMBIM paforaM B TedeHHe roja
G M3BECTHHIM pacXofOM BpeMeHH Ha KaXAyl0 ycTaHOBJEHHYIO ofe-
paumio. Pacxon BpeMeHH MOXeT OhITh YCTaHOBJEH NyTeM NpOBefeHHS
SKCOepMMeHTANbHHIX HCNHTaHUMY,

peMonTHOEe (rexymee) oGGCGAYyXHBAaHHEBH-
MoNHsieTcss Bo BHENJIAHOBOM NOPSAKE G LEJAbI0 BOCCTAHOBJEHHS CH-
CTeMEl MJIH ee 3JIeMEHTOB O pa60qero COCTOSIHHA TIyTeM NPOBEJeHHs
PeMORTHHX pa6oT no HemeAJEHHOMY YCTpAaHEHHIO OTKa3a. PeMOHTHbIE
gflﬁorru He MOryT GHTb 3alUIaHHPOBAHH TaK, Kak NpoduIakTHUeCKHe.

0, HCTO/Ib3Ysl CTATHCTHUECKHe AAHHHE 1O TEXHHYECKOMY OGOCJYKH-

BanuIo oTReMbHEIX SJeMEHTOB HJH NpoBeAs Clielua/bHhHe HCNHTAHHS
Al OTAeNBHHIX YCTPOMCTB, ammapaToB M T. Il., MOXHO YCTaHOBHTb
BHAW 0TKa3soB u pachmpelesiesHe HX MO BpeMeHH, T. €. IDHMEHHTH
TeOpHIO HajiexxHoCTH. DTOT CNOCO6 He TaK TOUEH, Kak NpH NpoBene-
HUR npodunakThueckux pa6oT, HO BCe XKe MOXKHO YCTAHOBHTb MNO-
TPeGHoe BpeMs A/ MMKBHIALMH aBapHH (B CpeiHEM), a TaKKe IJIa-
HHpoBaTs rojoBme 3aTpaTh BpeMeHH Ha ycCTpaHeHHe OTKa3oB.

(2.61)
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Ilpn npoBemeHHH NPOGHIAKTHIECKOTO H DPEMOHTHOrO OGCHYXH-
BaHHA HEOGXONMMO YUHTHIBATb CPOK CJYXKOH paccMaTprBaeMuX 3Jle-
MEHTOB, NpH 3TOM HMEETCA B BHAY:

nepedeHb H NOTPeOHOE KOJHYECTBO HHCTPYMEHTOB, MamlHH K Apy-
THX BHIOB TeXHHKH,

Heo6XOIHMOe KOMHYECTBO MaTepHasoB H 060pynoBaHHA HA JHK-
BHJAIHMIO HJH MpeAylpeXAeHHe OTKas0B; .

Tpe6yeMOe KOJHYeCTBO 4eNOBEK HJAH OpPHrax 1Ja mNpoBeleHHs
pabor.

M3 ckasanHoro chiepyer, 4ro HamboJee BAXKHLIM H3MepSEMBIM
napamerpoM o6C/yKHBAHHS CHCTEMH SIBJSETCS 3aTpauyHBaeMoe BpeMs,
TpeGyemoe 1Ml NPOPHIAKTHYECKOTO H PEMOHTHOTO 0GCJyIKHBaHHS.
Ono moxer GHTb OmNperesieHO AOCTAaTOYHO TOYHO Ha Hay4HONM OCHOBe
C HCNOJBb30BaHHEM TEOPHH HajexHOCTH. 3Has TpeGyeMoe BpeMms,
MOXHO OINpeleNHTh IITATHHE COCTAB  SKCIIYaTallHOHHOTO CO-
CTaBa.

Ilpr onpenenennu sarpaunBaemoro pabodyero ppeMeHH cJIefyer
BBIJ&JIHTD BPeMsl MPOCTOSI CHCTEMBI H BpeMs, 3aTPaueHHOE HEemoCpei-
CTBEHHO Ha JIMKBHIALMIO OTKa3a HJIH NpPeANOCHUIOK K HeMy, BhIpaXKeH-
HOe B YeJOBeKO-yacax.

Bpemsa npocrosi onpefensieTcsa 4HCAOM KaJdeHAapHHIX 9acoB, B
TEYEHHE KOTODBIX CHCTEMa HE MOMKET SKCOMYyaTHPOBAaThCA, BRAIOYAA
KaK aKTHBHYIO, TaK H OpPraHH3alHOHHYIO COCTABJAIOUHE BpPEMEHH
0GCayKUBAHHUSA,

AkrtuBHOE BpeMs INPOCTOSl — 3TO BpeMsi, B TeueHHe KOTOPOTO
coBeplIaeTcs INPOHM3BOAHTeNbHAA pafoTa HAJ CHCTEMOH OT MOMEHTa
OCBeLOMJIEHHSI O MOSIBJEHHH OTKasa A0 MOMEHTa HOBOrO BKJIOYEHHS
o6opynoBaHHS B paboTy 1ocjle BOCCTAHOBJEHHSA ee oTkasa. Oprauu-
3allHOHHOE BpeMsa ONpejensercs Ka/leHIapHHIM BpeMeHeM, 3aTpa-
YeHHBIM HA aJIMHHHCTPATHBHYIO JieATe]IbHOCTb, HA paory mo obecre-
4eHHIO JONOJHHTENbHOTO cHaGkeAHs (HanmpHMep, Ha NOCTABKH 3a-
nacHeIX 4acteff, PEMOHTHOH ammapaTypsl H T. I.) M HA ApYTHE BHJH
pa6oT, KOTOpble HE pelaT MPOH3BOACTBeHHBIX 3anau. AKTHBHOe H
OpraHM3alMOHHOe BpeMA MOrYT MNpOTeKaTh NapaJJelbHO, KOTAA
COCTABJSAIOUIAMH BOMPOCAMH 3aHHMAIOTCA pa3Hble MCNOJHHUTENH, H
nocjefoBaTebHO, KOIZa BCEMH BONPOCAMH 3aHHMaeTCs OJHH MC-
NOJIHHTEAb. BpeMs NpOCTOs 4aCTO 3aBMCHT OT THNa 3afjaHHsA, T. €.
OT TOro, KakHe MpOBOAATCH PaboThl — npodUIAKTHUECKHe HJH pe-
MOHTHEHIE.

PaGouee BpeMs npefcraBaserT co6oH UHCIAO gacoB (¢enoBeko-
4acoB, YeNOBEKO-MHHYT), 3aTpaueHHHX NPH BHINO/HEHHH Henlocpel-
cTBeHHHIX paGoT mo ofcayxuBaHmio. Bpems TakXe moxer 6hTh pas-
6uTO HA aKTHBHOE H OpraHH3aLHOHHOE. 3T0 Je/eHHe HMeeT MeCTO NpH
NPOBEICHHH KaK PEMOHTHBIX paéoT, TaK H Hpotbmlaxmqecxnx oc-
MOTpOB. B cBsi3n ¢ 3THM NPH PACCMOTPEHHH BPEMEHHEIX XapaKTepH-
CTHK HEOGXOJMMO OTJIHYATh BpeMsl, B TeueHHE KOTOpPOro ofBeKT He
paGoTad, H cyMMapHOe BpeMmsi, 3aTpajveHHOE HENOCpeACTBEHHO HA
JHKBHAALHIO OTKasa (B YeJOBeKO-9acaX, 4YeJOBeKO-MHHYTAX).
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pxuc. 2.10. Cpsish  RoBepHTENbLHOTO HH- |
TepBasa M PHCKA

— l
BpeMeHHEIE XapaKTePHCTHKH A5
MHOXKECTBa HAaGMIOJleHH A BRIpAXKAIOT-
cg ABYMA MaTeMaTHYeCKHMH BeJiH-
qUHEAMH — CpeJlHHM BpeMmeHeM T
g J0BEpHTeILHHIM HHTEPBaJIOM 06EJ
ClyXKHBaHHA (dalle npHMeHseTcs
95 %-uHTEpBaJ).
CpeAHee BpeMs NpeiCTaBJsieT AoBepunensneiil
cofoft  BeJHUHHY, BHPaXAIOMYIO usmepban
CcyMMY COBOKYNHOCTH 3HaueHH#, JeleHHOR Ha KO/uyecTBO 3HaueHHH
1 coBoKymnHocTH. Cpensee BpeMs NMpPOCTOS BKJIOYaeT BpeMsl, OTHOCH-
meecsl KaK K DeMOHTHHIM, TaK H NpopulakTH4eckuM paGoTam IO
o6cay KHBaHHIO:

Tnp = (Tnp. pMp + Tnp. nan)/(Mp + My, q;), (2-52)

rae Tap.p» Tup.n — CpeflHee Bpems NPOCTOSL COOTBETCTBEHHO NpPH
PEeMOHTHOM H NpOGHIAKTHIECKOM OOGCYXKHBAHHH; My, Mg ¢ —
YHCJIO 33aNlaHHHA N0 DEMOHTHOMY M NPODHJIAKTHYECKOMY OGCaAYXKHBa-
HHIO, oTHeceHHoe Ha 1000 4, Ha 1 rox (8760 ) wiu Ha Apyro# oTpesok
BpEMeHH.

95 %-HHlit JOoBepuTesNbHEA HHTEpBaJ NpeAcTaBaseT colofi BesH-
HHHY, XapaKTepPH3YIOmYo JAOCTOBEDHOCTb NPHHATHIX HJH [OJYYeH-
HBIX pemleHu#. Hanpumep, ecan nano sHaueHHe mpofo/IXUTENbHOCTH
ob6cnyxupanns 120 MHH, To 3TO o3HauaeT, 4Yro, no KpafiHeH Mepe,
95 % 3amanmi Mo o6CJyKHBAHMIO GyAeT BHUIOJHEHO B TeUeHHe HH-
TepBaia or 0 1o 120 mun. [IpuHsaTHe AOBepHTEAbHOrO HATEpBaaa 95 %
osnagaer, 4yro B 95 cayuasx u3 100 mMbl yBepeHHl B NOJNYUYEHHH MOJIO-
XUTENILHOTO pe3yJibTaTa, a B 5 caydasiX MOTYT GhiTh OTKJIOHEHHS OT
TOJIOXXMTENLHOTO pemeHuA (pHCK, paBHBE 5 %).

BHIGop KOHTPOJIBHOTO YPOBHS LOBEPHTENBHOTO MHTEpBaJda BCeraa
AQJxeH OHITL De3yJBLTAaTOM KOMNPOMHCCHOTO pemieHMsl. BhICOKHi
xoathdunuent aoBepusi Tpe6Gyer HCHOAb30BaHHS GoJabworo oGbema
BHOOPKH M Jyumed o6cayxuBaeMocTH. IIpH Masnom KosdodHuMeHTe
floBepus, Hao0OpOT, YBeJIMYMBAeTCd pHCK, TaK KaK JOCTHTHYTas
06ciyKiBaeMOCTh He GyLeT OTBeYaTh NpefbsBiseMbM TPeGOBAHHAM.

IlonsAiTHe MOBepHTENLHOrO HHTEpBaJa H DPHCKA HJJIOCTPHpYeTCH
BHa puc. 2.10.

drann obecnedennss HajexHocTH. ObecnedyeHHe ONTHMAJbHBIX
YcloBui o6cayKHBaHMS JMOGOH CHCTEMB AOMKHO OBITh IPEAMETOM
BHHMaH¥s Ha BceX 3Tanax ee CO3flaHHA: B [€PHOJ HPOEKTHPOBaHHSA
CHCTEMBl ¥ KOHCTDYHPOBAHHS OTAEJNbHHIX COOPYXEHHH M BHAOB 060-
PynoBaHMs, B mEPHOA CTPOMTENbCTBA H MOHTaXKa M, HAKOHEL, B fle-
PHOJL MCIO/NIBL30BaHHS 3TOA CHCTEMBI, T. €. B MEPHON 3KCIVIyaTalHH.

nepHOIL NPOEKTHPOBAHUSA SIBJASETCH pauboJiee OTBeTCTBEHHEIM, TaK
KaKk HMEHHO Ha 3TOM 3Tane 3aKJajbLIBAIOTCA BCE pelIeHHs H paspa-
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6aThIBAIOTCA BCe IPOLECCH, CBS3aHHHE C 3aXBaToM, MOATOTOBKOM,
TPaHCHNOPTHPOBKOM, cOXpaHeHMeM W paclpelesieHyeM TrOTOBOH Npo-
AyKUMH. BaxXHoe 3HaYeHHe HA 3TOM 3Tane MMeeT HajuuHe PAMOTHOrO
3ajlaHHfl Ha TNpPOeKTHPOBaHHE.

Ilpn npoekTHpOBaHHH 3aKJaLIBAIOTCS H YCJOBUSA OGCIYXKUBaHUS
CHCTeMBI — YCJIOBHA ee 3KCIJyaTanuu. ABTOMaTHsanus paBoThl ycr-
poficTB ¥ 060pPYAOBaHHSA [OJIKHA NPOBOAUTHCA B PAa3yMHHBX Npejesiax.
IlepenachunieHHOCTD CPEACTB aBTOMATH3alHH H €@ UCKJIOYMTEJBHOCTh
MOryT NpPHMBECTH K HEOJIarONpHATHLIM NOCJEACTBUSAM.

Ilpd npoexkTHpoBaHWM cHCTeM JOJXKHO OHTbL BifpaHO Haubosee
HaJiexXHO pafoTaioilee ofopyioBaHHe, B NOJHOM Mepe HCNOJNb30BaHa
yHuQUKanus M CTaHAapTH3alHsA YCTPOACTB H 060pYyAOBaHHA.

[lepuos cTpouresbcTBa M MOHTaxkKa OOOPYAOBaHMS XapaKTepeH
TEeM, YTO BHINOJIHsIeMble paGOTHl JOJIKHEI COOTBETCTBOBATh NPOEKTHBIM
pereHuaM, ofecreyuBalOmMM AOCTYN Ko BceM ycrpoiicrBam, KHII u
o6opynoBanHio. B 3TOT nepuoA co3paioTcs HauGOJee Gi1aronpHATHRIE
YCJOBHR AJIs OGCJyKMBaHHSA.

B nepuop sKcmiyaTanMM AOJIKHBI CBOEBPEMEHHO NPOBOLHTHCS
npodUIaKTHYECKHe MEPONPUATHS MO 0OCAYKHBAHHIO, a NPU HEOGXO-
AMMOCTH — 3aMeHa OTCJIyKHBIIHX 3/eMeHTOB. Oco6oe 3HAYEHHE UMEIOT
YCJIOBHSI XDaHeHHs1 PACXOAHHIX MaTepHaJIOB, 3aNacHHIX 3JIEMEHTOB
#T. . B 310T XKe NepHoA A0TKeH GHITh OPraHH30BaH c60p HHGOPMALHH
0 paBore o6bEKTa — KaK OOOpYAOBAHMS, TaK U 0BC/yKUBAIOLETrO
nepcoHasa— Hee aHanu3. [lg cyx/JeHHR O KayecTBe o6C/YIKUBAHHUS
MOXeT NPOBOAUTLCA BHIGOPOUHHIA cGOP MHPOPMANMM METOAOM Opra-
HHM3aUHH KOMHMCCHHA M3 MNpPEACTaBUTeNIefl TNOCTOPOHHMX OpraHU3alHil.
IIpu sTom Moxer OHTb peKOMeHIOBaH cOOpP TaKUX cBefeHHii:

3HaHHe CBOMX ofs3aHHOCTeR O6C/yXHBAIOMMM NEPCOHANOM, €ro
O6GyYeHHOCTh H YMeHHe OOCJYXKHMBaTbh 3JIeMEHTH CHCTEMSI;

BhITIOJIHEHHE aJMHHHCTpanHefl cBOHX o6s3aHHOCTel H 3HaHHe HX,
0CO6eHHO B 3KCTPEMAVILHBIX YCJOBHAX;

yueT HEeNpPOHM3BOJAMTENILHHIX 3aTPaT BpeMeHH, HeoO6OCHOBAaHHOTO
pacxola MaTepHaJioB, SHEPrHM M T. I

INporpamma c6opa AaHHHX B 3KCIJIYaTAHHOHHHIX YCJIOBHAX MOJ-
KHa TIaTeJbHO ITAHHPOBATHCA W KOHTpOJHpOBarhest, JlJIs BRINOJ-
HEHHS NpOrpaMMel Mo c60pPY NaHHHIX HEOGXOAMMO 3apanee paspaa-
THIBaTh BCE NpOLEAypPHl oTdeTHOCTH. [lojiyyeHHBle faHHmIEe noc/e HX
aHanH3a JO/KHH OOCYXJaThCi B KOJ/UIeKTHBax.  OG6cyxieHue
HOMXHO  paccCMaTpHBAaTbC He Kak  aJMHHHCTDaTHBHOE  Mepo-
NpUATHe, a KaK NMepHOA y4e6bl H BHIPAGOTKU OTBETCTBEHHOCTH Y mep-
COHaJla 3a NOpyueHHOe Aeso.

B nepuop sKCm/yaTanmMH 3HAYHTENBHYIO DO/Ib B MOBHIIMEHHA 3¢-
(dexTHBHOCTH U OfeCNeyeHHH HANEXKHOCTH ee MIpaer dakTop HHKeE-
HepHOA mncHXosiorHH. H3BecTHo, Bce CHCTeMH BkJoyaior B cebs
KaK ycTpoHCTBa, TaK M NeEPCoHat, o6C/yXUBAOWMA 3TH ycTpoicTBa
H 060py/oBaHHe, B HX B3aUMO/JAeACTBHH (CHCTEMA CYeIOBeK—MallHHaY).
ChnefoBaresibHO, NpH OLEHKE HaJleXXHOCTH CHCTEMBI HeO6XOAMMO aHa-
JUH3HPOBaTh 06a 3JEMeHTa. YCTaHOBJIEHO, 4YTO NPHGJH3UTeJNBLHO OT
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90 no 50 % Bcex OTKa3oB MPOMCXOAMT MO BHHE YesIOBeKa BCJeEACTBHe
nJI0XO# OpraHuMsanuu npoussoAcTBa. OTciofia BbiTeKaeT BHBO, YTO
YKOBOJUTb TIDOM3BOJCTBOM MOTYT TOJIbKO XOPOIUHE OpTaHU3aTOPHI.
K BHICOKOR oOpranusanui TNpPOM3BOACTBA NpPH3LIBAIOT H peEeHHS
XXVII cpespa KIICC, u Bcs NOMHMTHKA NapTHH M NPaBHTeJILCTBA 3a
nocJiefHHe TOARI.

B 3ak/ioueHHe HEOGXOAHMO OTMETHThL cjleflyiomee. TaKue HayKH,
KaK TEODHA HAJeXHOCTH, MHXKeHepHas INCHXOJOrus M ApYyrue, cBf-
gaHHEIE C Pa3paboTKoi H MOBHILEHHEM 3QPeKTHBHOCTH 06y KHBaHH A
cHCTEM, K HacTosleMy BpeMEHHM IIHMPOKO DPa3BHJHCh M YCMeIHO
O6CJyKHBAIOT OTHeJIbHEIE MPOM3BOACTBEHHHE TNpoueccw. B 06-
NacTH BOJONDPOBOAHO-KAHANH3ALHOHHOIO XO3fHCTBA M  rasocHa-
GkeHHS OHM JeJIaloT nepBule ward. B jaHHOM KHHre paimorcs ToJbKO
a3bl TEOPHH HAJEXKHOCTH H HANpPaBJIEHHS, 10 KOTOPHIM MOXKHO HMCIOJIb-
30BaTh 3Ty HAYKY C LeJbIO COBEPIIEHCTBOBaHHS PaGOTHI Ha3BaHHBIX
CHCTEM.

IOns Golee MHPOKOro O3HAKOMJIEHMSI C BONPOCAMH TEOpUH Ha-
JeXHOCTH DEKOMEHAyeTcsi HCMOoJIb30BaTh JIMTEPATYPHBHIE HCTOYHHKH
[1, 6]. B stux paGorax nogpo6HO oCBelleHH pPacyeTnl pasHoo6pas-
HEIX YCTPOHCTB, B TOM 4HCJe JaHO onpejel/ieHHe HaJEeXHOCTH BOCCTa-
HaBJIRBAEMBIX CHCTEM, PaCCMOTPEHH BOMPOCH PEMOHTONpPHIOAHOCTH,
Mojlayd M pacnpefelieHHsl BOAH H T. N. B HMX Takxke jfaercs nojunas
6u6nuorpadus H3jaHHA NO HAJEKHOCTH 32 INOCJELHee AeCATHJETHE
KaK oOIeTeOpeTHYECKOro, TaK M KOHKPETHOIO HamnpasJieHHs.



Pasder mpemud
BOAO3ABOPLI, BOJOBOJbBl H CETH

IF'nasa'l. HCTOYHHKHM BOJAOCHAB)XEHHS
K BOJO3ABOPHBIE COOPY)XEHMA

§ 3.1. CopepxaHne HCTO4YHHKOB BOJHI

Ina o6ecneuennst nameXXHo#t paGOTH CHCTeMHl BOJAOCHaGXKeHHS
(CB) Heo6x04MMO MOCTOSIHHOE HAGJIOfleHHe 3a MCTOYHHKAMH BOJARL.
Ha6/iogeHnio ¥ KOHTPOJIO MOAJIENKAT:

B NOBEDXHOCTHHIX HCTOYHHKAX BOJALl — YypOBeHb BOIABI B BOJOe-
Max, XapakTep ABHXKEHHS NMOTOKOB BOALI B pycile PeKH, HaJlHYHe MOo-
nepeyHoH LHUPKYJALHMH, NBHXKEHHe HacocoB, pasMuB Oepera, H3Mme-
HeHHe pycJia, o6pa3oBaHHe H COCTOSTHHE JIbja H ero jefcTBHe Ha BOJO-
3a60pHBle COOpYKEHHS, CaHHTapHOe COCTOsIHHE BOJOEMa;

YPOBeHbL BOJH B BOJOeMe, KOTOPHIHi KOHTPOJHDYIOT IPH MOMOLLH
pefiku, ycTaHaB/MBaeMofl, KAk INpaBHJIO, Ha BORo3a6ope; OTMETKH
YpOBHe#l 3aHOCAT B XKYpHaJ; AHO BOJOeMa HHMBEJHDYETCA He pexe
OJiHOTO pa3a B roj Ha yuacTke 100—150 M Brime # HHXe BojosaGopa
¢ uurepBajgoMm yepes [0—20 wm;

B NOJ3eMHHIX HCTOYHHKAX BOJABI — JEOHT BOA03a6OPHHIX COOPYy:Ke-
HHUJi, H3MeHeHHe CTATHYECKOrO H AWHAMHYECKOTO ypoBHell B Tpy6UaThX
M IWAXTHHIX KOJIOAUAX, COJIEBOJ COCTaB BOJLI, CAHHTAPHOE COCTOSIHME
HCTOYHHKA BOJHI.

Ha manbix pekax M pydbsiX, MMelOIIHX NepeKaTH, KOTOpHe MNOJ-
BEpIKeHH MPOMEp3aHHIO, HalJIOfieHHS JAOJKHBI BeCTHCh HE TOJBKO
B pafioHe Bojio3abopa, HO H Ha NMpPOTAXEeHHH 2—3 KM BBepX MO pycay
pexH HJu pyubs. [las HaGJofeHHS B ONACHEIX MeCTax AeJaloT JyHKHU
M, IPH HEOGXOAHMOCTH, XKeJ{HEeBHO [IPOH3BOAAT 3aMePH TOJIHHEI JbAa
¥ TIy6HHE BOAH. B c/lyyasXx cHMXEHHS YDOBHS BOAH NepeKaThl yr-
AyO6AAIOT H YTENJAIOT.

Peku H pyd4bH c lyGHMHaMu MeHblie | M, MeJIKHe NpPyAH H o3epa
noasexar 06s3aTeJbHOMY YTEMJIEHHIO, KOTOpPOe NpPOH3BOAAT yTellIs-
IOKMH MaTepHa/iaMd (COJIOMEHHEIE MaTel H [p.), a TaKxKe nyTem
CO3/laHMA CJIOS CHera Ha MOBEPXHOCTH JIbAA.

Bopnfa ¢ uBeTeHHEM H 3apacTaHHeM O3ep, BOJOXPAHMJIHIL M
NPYAOB NPOU3BOAMTCS MEXAHHYECKHM M XHMHUECKMM CIOCOGAMH.
[lpu MexaHHuecKoM crocofe HO Mepe 3apacTaHMsl BOZOeMa ero nepu-
OAMYeCKH MOJHOCTHIO OYMIIAIOT HJIM TOJNLKO BHIKAIMBAIOT PaCTEHMs.
Ipu xuMuyeckoM cnocobe B Bopy A00aBASIOT XMMHYeCKHe peareHThl
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Ta6amnga 3.1, Or6op mpo6 nns omeHKH KadecTBA BONH

B HCTOYHHKE
ITogaeMAne HCTOYHAKHA BORH
ITopepXHOCTHHIE
BCTOUHARH POAH apTesnaHckne Geananopuue
(HanopHuie) (PPYHTOBHE)

He menee 12 pasosmx
npo6 B rOf, saGHpaeMHXx
eXeMeCsyHo AJA MPOTOd-
Enx BojoemoB. OrGop
ppo6 BOIH OCYLIECTBASA-
eTcsl Ha PacCTOAHHH 1 KM
PHINE [0 TEYEHHIO OT
DpeAno/iaraeMoro  Mecra
pojo3abopa; JAJA Heupo-
TouHEX (03epa, BOJOXpa-
HHJHILA) — Ha paccrod-
HEHE 1 KM B 06e CTOpPOHH
or BoposaGopa

Or6op mpo6 ocymecrs-
et MpPH NYCKe KOJOZ~
0a B SKCMJAYATALHKIO HJH
poaro  GesgeACTBYIOIMUX
CKBaKHE Tmocle AJHTe]b-
HORt OTKadKH, BHNOJHEH-
HOM JO NMOCTOAHHOTO JH-
HAMHYECKOT0 YPOBHA H
OCBETJIEHHA BOAR, MNPE
IIPOH3BOJHTENbHOCTH,
paBHOR HJH HECKOJBLKO
GoJibLlefi TpPOEKTHOH, a
NPH SKCIUIyaTalHH CKBa-
XHH B TeYeHHe NepBOro

Or6op npo6 NPOU3BOAHT-
Csl B TeueHHe rofla B Kax-
Aufl xapakTepHHA B JaH-
HOM KJHMaTH4YeCKOM pafio-
He mepuoj HO ABe HPOCR
BORH G HRHTEPBajOM OT-
Gopa He MeHee 24 4. B kap-
CTOBHIX pafioHax mnpoOH
BOAH OTGHpaAOTCA Mmoche
CHJIbHHX AOXJell uepes HH-
TepBaJl BpEMEHH, JOCTaTod-
HEIf JJIs TIPOXOXKJEHHA BO-
ABl Hepe3 8aKapCTOBaHHYIO
TOPHYIO TIOPORY

roja SKCIUIyaTamHH — He
pexe 4 pas no cesoHaM
roja, B faJibHefANIeM — HO
peaxe | pasa B TO] B Han-
Gojee HeGAarONPHATHEIA
nepuof (mo pesyJbraTaMm
Ha6mogeHuft mepBOro ro-
[a), HO He MeHee JABYX
npo6, B3ATHX G HHTEpPBa-
aoM 24 1

(MenHEIfl Kynopoo, XJiop H Ap.). O6paboTKy BOXOEMOB peKOMEHAyercst
NPOH3BOAUTL MIOCJE NOJOBOABA G JIOLOK, KaTepoB HMJH G CaMOJIEeTOB
Rosamu pearentos o 0,4 mr/n (no CuSOy).

KauecTBO BOJARI B HMCTOYHHKE KOHTPOJHPYETCA B COOTBETCTBHH
G YCTaHOBJEHHON CXeMO# B3ATUS NMpPoG U3 Hero (TadJ. 3.1). Kourpouab
NPOBOJUTCS KAaK AJS MCHOJbL3YeMHIX, TaK W HaMeYEHHHIX K HCIOJb-
80BaHHI0 UCTOYHHKOB JJISI XO3S1ACTBEHHO-NUTHEBOrO, a TaKXe COBME-
HIeHHOro XO3AHCTBEHHO-NHTHLEBOI'O H IpOHU3BOACTBEHHOIO POﬂOCHaﬁ-
XeHust, PesyJibTaThl 3aHOCATCA B JKYpHal YCTAHOBJEHHOH (OpMHL.
Or60p npo6, HX XpaHeHHe H TPAHCNIOPTHPOBKA IIPOM3BOASATCA B COOT-
BercTBuM © TpeGoBamuamu T'OCT 24481—80 u 18963—73. OrGop
MPo6 JOHHHIX OTJIOKEHHEt oOCyHlecTBAseTcs N0 TpeGoBaHHAM
IF'OCT 17.1.5.01—80.

TpeGoBanHs K KauecTBY BOJAE B MCTOYHHKAX ONPENEAIOTCA
IF'OCT 17.1.3.03—77, yxasamuamu [siaBHOrO MEJHIMHCKOrO ympas-
AeHus CCCP, a Takxe CaHMTapHBIMH HHCNEKIHAMH TOpOJOB. Ipe-
AeJbHO jonycTumble KoHUenTpanuu (1K) BpeiHBIX BEINECTB, a TaK-
Xe gJJOXHMHKAaroB B BOJie MCTOUYHHKOB NpPHBOAATCA B paborax [6,
381, a MK necTHuHaoB B Bofie BOAOEMOB X03AACTBEHHO-NHTLEBOTO H
KYJAbTYpHO-ObITOBOr0 HasHaueHUs] — B «MeTOJAHYECKUX DEKOMeH/a-
IUAX NO KOHTPOJIO 32 COfepKAaHHEM MecTHIMAOB B BOJOHCTOYHHKAX,
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Ta6auma 3.2. TpeboBaHus K CBOACTBAM H COCTAaBY BOAH
[OBEPXHOCTHBIX HCTOYHHKOB X03ffCTBEHHO-OHTbeBOT0 Ha3HayeHHT

IMokasaTenn
KagecTBa POAHM Tpe6oraHuA K BOAe M HODMATHBMHE NOKasaTejad
[TnaBalonne npuMecH Ha noBepxHOCTH BOZOEMOB JO/IKHH OTCYTCTBOBATb

TVIaBaloliHe TWIEHKH, MSITHA MEHEPANbHHX MaceJ H CKO-
TJIeHHA APYTHX NpEMeceR

3amaxr H TPHBKYCH Boga me po/mxHa npuoGperarh SalaxH H NPHBKYCH
HHTCHCHBHOCTBIO Gollee AByX GaJ/0B, OGHADYXHBaeMHX
HEMOCPEACTBEHHO HJH NMPH MOCAEAYIOMEM XJIODHPOBAHHH

Okxpacka He pomkna o6HapyxupaTbcsi B CTONIGHKe BHCOTOR
20 cn

Peaknns Jomxua Haxogurbes B npefeaax 6,6+8,5 pH

Munepanbaufi cocras [To cyxomy ocrarky He Zo/ken npeBwmath 1000 Mr/m®,

B TOM YHCJE XJOPHLOB He Gosee 350 mr/mm® m cyasda-
T0B He Gosnee 500 mr/am®

Bnoxumuveckass no- BIIK sozm npr 20 °C me Jo/MxHa npeBHuarb 3 Mr/am®
FpeGHOCTb B KHCIOpPOLe
BakrepuaabHH CO- Bona He ROJXKHA COAEpxaTh BO3GyAHTENEl KHIIEYHEIX
gras 3a6oseBaHKM; YHCHO GaKTepHA IPyNNH KRUIEYHHX TNaJIo-
ueK (KONE-HHAEKC) AODKHO GMTb He Goaee 10 000 B
1000 Ma BoAm
TokcHYeCcKHE  XHMH- CofiepkaHne TOKCHUECKHX XHEMHYECKHX BEIIECTB B BOJe
HeCKHe BellecTBa He JO/DKHO MNpeBHINaTb KOHIEHTpauuif, NpeBHMIAIOmMHEX

HODMaTHBEI, YCTaHOBJEHHHe MRHHCTePCTBOM S3IpaBo-
oxpanenrss CCCP

IMTbeBLIX H OYHLIEHHHIX CTOYHHIX Bozax» (M)KKX PCOCP, 1979 r.).

Tpe6oBanuss K Boje INOBEpXHOCTHHIX HCTOYHHKOB NpHBEJEHH
g Tabu. 3.2.

B mnpouecce SKcIIyaTauHH BOXHOIO HCTOYHHKA PEKOMeHAYercs
QCYILIECTBJIATh CTAaTHCTHYECKYI0 06paGoTKYy OCHOBHHIX TNOKasarejei
KadecTBa BOABI (MYTHOCTH, LBETHOCTH, IIEJIOUHOCTH, OKHCJSEMOCTH,
pH, cozepxauus HOHOB Keslesa, KaJbUHs, MarHus, XJopa, CyJb-
@aToa M Ap., a TaKxe KOJH-THTpa H obliero yucia GaKrepHit) 3a
JJIUTE/ILHEIR CPOK M NPOBOJHTH HX aHaMH3. TeHJIeHUHH H3MEHEHHS NO-
KasaTeJiell KauecTBa BOJbI MOTYT YKaselBaTh Ha HeOGXOZHMOCThH BBe-
JeHUS. KOPPEKTHBOB B TeXHOJIOTHIO ee¢ 0O6paGOTKH.

3CO ucTouHMKA BOJOCHAGXKEHHS H MEPONPHUATHSA MO COAEPKAHHIO
9THX 30H JOJIKHBl GHITH ONpeleJieHbl MPOEKTOM C OpraHusamHeil ome-
LHabHOM CiyKOB MO COGMIONEHUIO TPeGOBAHUN, H3/IOXKEHHEX B NpO-
@KTe M HOPMAaTHBHHIX JAOKyMEHTax.

§ 3.2. OGcayxuBaHHe BORO3aGOPHBLIX COOpYKeHHH
B3 NOBEPXHOCTHBIX H TOX3EMHBIX
HCTOYHHKOB BOAN

Iast o6eyxuBaHus BOLO3A6OPHEIX COOPYXKEHUH H HACOCHBIX CTaH-
pufi HasHa4alOTCA MALIMHUCTBL HACOCHEIX CTAHUMH H omepaTopnl Ha
pewierkd. KosuuecTBo MNepcoHala oONpefesiseTcA NPOHU3BOAUTEND-
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gocTbio coopyxeHH#i. Tak, HOpMaTHB WHCJNEHHOCTH MalUHHUCTOB Ha-
cOCHOMl CTAHLMH H ONEepaTopOB Ha pemerkax (ABOYHOE UYMCJO), 3a-
HATHIX Ha 3KCIUlyaTauu¥ BoA03aGODHEIX COOPYKEHHH H HaCOCHHX
crannuit [ nogrema, cocraBisieT (4es.-CMeH/CYT): NPH [POU3BOAHTE b=
HOCTH HACOCHHIX cTaHuuil 1o 16 Teic. M¥cyr — 3,5, npu 16—50 ThiC.
m?/ayr — 5,5, npu 50—150 Thic. M¥/cyT — 7, cBrime 150 TrIC. M3/cyT—9.

CnHcoyYHBIA cOCTaB paGOYUX OMpeJlesiseTCsl YMHOXEHHEM sBOY-
goro yMcaa Ha Kospduuuent 1,564, HopMarusm ycranosmenm st
HAacOCHBIX CTaHUMH ¢ PYYHBIM oO6c/yXKHMBaHHeM arperaroB. Jsis gace
THYHO MJIM TOJHOCTHIO AaBTOMaTH3HPOBAHHHIX HACOCHBIX CTaHIMA
(cxsaxmn) HeoO0XoJAWMoe KOJHYECTBO OOC/IyXKHBAIOWIEro NepcoHald
onpefensieTcsl aAMHHHUCTpanued npeanpHATHA. B ykasanHeIX HopMa-
THBaX YUYTeHhl TPYIOBLIe 3aTpaTH Ha paGoOThHI MO TeKyleMy pemomx,
BRIMOJIHSIEMEIE C/lecapeM-PeMOHTHHKOM, cllecapem no pemonty KUIIHA.

[Ipu o6cayXHBAHHM IPYNNEI CKBAXHH HEOOXONHMMO YYHTHIBATL MX
MECTOMNOJIOKEHHEe H BO3MOXKHOCTL OJHOBPEMEHHOTO O6CJYKHBaHUSA
OZMHM M TeM Ke INepCoHaJIoM.

§ 3.3. BopmosaGopHule COOpyKEHHS! H3 NOBEPXHOCTHLIX
HCTOYHHKOB

IIpu npueMke BOA03a6OpPHHIX COOPYKeHHH NpoBepseTcs HaNHUHE
paspelleHHs Ha clellHaJibHoe BOJONOJb30BAHHE H ONpefiesieHHe rpa-
HUIl NepBOro mnosica 30HH CaHHTapHOf oOXpaHul, a Tnepel NycKoM
HX B 3KCIJIyaTalHIO ocYIIECTBiaseTcs obcliefloBaHHe H CBepKa HCroJ-
HUTEJIbHOM JOKYMEHTalHH C MPOEKTHHIMH DpelleHHSIMH, 3aMephl BhHI-
COTHOTO PaCNOJIOKEHHS TNpPHEMHBIX OTBEPCTHH, 3HAYEHHH BXOAHBIX
CKopocTell ¥ HMX HanpaBJieHHs,, NpoBepka AOCTYMHOCTH K 3anopHo#t
apMaType H NOJABEMHBLIM MeXaHH3MaM, NMpPaBHJLHOCTH MOHTaxa Bca-
CLIBAIOMIMX JIHHHI, paboTa NOABbEMHHIX MeXaHH3MOB MO NOABEMY pe-
METOK H CeTOK, MHPOMBIBOYHHIX YCTPOACTB ceroK, ofGorpeBamomux
YCTPOHCTB /Il PelIeTOK H NPOMBIBHLIX YCTPOMCTB CAMOTEYHBIX JIMHHH,
npoBepsieTcst BO3MOXHOCTh OYHCTKH PEIUEeTOK B Pas/HYHBIX YCJIOBHSAX
COCTOSIHHSI BOJOMUCTOYHHKA.

B nepuon skcmiyaramus ocymecTBiseTcs IUIAHOBO-TIpepympe-
Autenbhpit ocMorp (I1[10) M nuilaHoBoO-npexynpefUTe/bHBIH PEMOHT
(TITTP) BoposaGopHLIX coopyxenuit u ycrpoficts (ra6n. 3.3). Ilepe-
YeHb OCHOBHEIX BHIOB PaGoT Mo BHAaM peMOHTa (TEKYIHMA H Kanu-
TanbHLI#) npuBeneH B Taba. 3.4.

C ueasio HckMOYeHHS 06pa3oBaHMSl HA MOBEDXHOCTH BOJHEI BO
BCachiBalomeft kaMepe KoJofla BOPOHOK (T. €. BO3MOXHOCTH 3aca-
ChIBAHHA BO3/lyXa HACOCOM) JOJIKHO OHITh BBHIIEPXKAHO ONpEfe/eHHOe
COOTHOLIEHHe MeXIy pPacXoJOM BOALI, pasMepaMM KaMephl KoJjoAua
H 5uaMerpoM BcacmBaiomero TpyGonposopa. Ilo jpaHHEM npod.
M. M. ®nopunckoro,

Wo/Q > 30 + 35, (3.1)
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a) )] Puc. 8.1. Yerpofictso anapparm BCacHBAIOMEro
TPy6OnpoBoaa

Y 1 @ — npH HAAWYHA DAacTPy6a Ha KOHIE BCACHBAIO-
mero rpyGonposoga; 6 — TO XKe, NPH OTCYTCTBHH
pacrpyfa

nS

p ' rne W, — o6beM Boiil B KoJjlofue, M3;
Q — pacxol BOAH, OTKauHBaeMoH u3

3 /79 KoJlofina, Md/c.
: — Ilo wuccaemomanusam C. . $Sxos-
\__[/ JeBa, HHM3 BcaculBamomel TpyOu cJe-
24, 34 Ayer Norpyxarb Ha BeJHYHHY h (M):

h > 8,5Q/0,785Dy, (3.2)

F=

rge D, — AuaMerp SKBHBaJIEHTHOrO KPYIJIOFO B IJlaHe KOJIOANA, M.

B mo6GoM ciiyyae M3 BcachiBaomel TpyOn foJKeH pacrmoJara-
ThCA He MeHee YeM Ha BelHYHHY A > 2D, rie D — puametrp HHXK-
Hero CeyeHHs BCachIBaiollero Tpy6GonpoBoza.

Paccrosinue or HM3a BcachBamolled TpyOnl 10 AHa KoJIOAlIa BO
u3bexkaHHe 3acachiBaHUs OTVIOKEHHH co JHa cJejyeT NpPHHHUMATh
Gonbmwe uiaw pasueiM 0,5D.

Ins yBenuuenuss pacxoia BOAM INDH COXPAaHEHHH NpPEXHHX pas-
MEPOB BCACHIBAaIOIMeH KaMephl 6eperoBoro KoJoAUa H HCKJOUeHHS 06-
pa3oBaHHs BOPOHOK Ha NMOBEPXHOCTH BOJIK B KaMepe MOXHO yCTpaH-
BaTh HakJaJKH Ha BCACHIBAIOMYIO YacTh TpyGompoBoxa (3TO No3BO-
JseT yBequuuth pacxof Ha 20—30 %) MJIM NIOTHKH Ha MOBEPXHOCTH
BoAH B Kamepe (puc. 3.1).

YBe/luyeHue nojayd BOALI Yepe3 CaMOTeyHble JHHHH 6e3 HaMe-
HeHHs [MaMeTpOB NOCJeJHHX M pa3sMepoB Koslofiua (NPH COXpaHEHHH
ypoBHejl BOIEI B HeM) MOKeT OhITh JOCTHTHYTO repMeTH3anMell Gepero-
BEIX KOJIOJAIIEB H CO3JaHHeM B HHX BakyyMma. B 3roM ciyuae pacxon
BoIH (M%/c) MOXHO omnpenenuTb no topmyJe

Q=r]/ 2ZBA+ haw) (3.3)

;0!0']‘

rge F — nnomaxge TpyGomposoxa, M?; Ah — nepenman B YpPOBHSX
BOIbl B BojoeMe H B NMPHEMHORM yacTH KOJIOALA NPH OTCYTCTBHH Ba-
KyyMa, M BOA. CT.; Apax — BEJIHYHHA BaKyyMa, M BOZA. CT.; Lopcr =
= M/a + Y\{ — k0o3pQHUHEHT COMPOTHBJEHHA CHCTEMH; A — Ko-
apduumeHT TpeHHA ABUXKEHHA BoAW B TpybGonpoBoje, [ — miuHa
TpyGonposona, M; d — nauamerp TpyGompoBoaa, M; Y[ — cymma
KO3()pHIMEHTOB CONPOTHBAEHHS, YYMTHBAIOMAS MECTHHIE CONpPOTHB-
JleHus,

[lpu Heo6xozuMocTH 3a6opa H3 BOAOeMa BOJBI C NMOHHIKEHHOH U
ycToHUMBOM TeMmnepaTypod HaJi BOAONPHEMHLIM OT'OJIOBKOM JesalioT
CheMHHE (BpeMeHHEIE) WJIH IMOCTOAIHHBE HaNJaBHHE YCTpPOHCTBA.

[Tpu skcnyaranuy CHQOHHKIX BoL03aGopoB Heo6Xo1uMO o6pamaTh
BHHMaHHe Ha CJepylollee: repmerdsauuio TpyGonpoBojoB H apwma-
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phl CHGOHHBIX JHHHA; aBTOMATH3ALHIO yjaJleHHA BO3AyXa M3 STHX
puHHf; HCKIIOUeHHe MX BHOpaUHH, CBA3aHHOW C MNOSIBJIEHHEM Ka-
pUTallHl B HHCXONSIMMX y9YacTKaX TpyGonpoBoga NPH HapymeHHH
COVIOIHOCTH NIOTOKA B HeM. UTOGH He ONYCTHTHL 3TOrO ABIEHHS, HAMlO
HAH 110706paTh COOTBETCTBEHHO AMAMETD HMCXOASALIEFO YYacTKa, MJIH
aHOBHTb Ha HEM MECTHOE COTNIPOTHBJIEHHe (3a113mxxy, mafby uT. n.).
Jlns 3amMTH BOJONPHEMHHX YCTPOHCTB BO032GOpOB OT WIYTH
eKOMEH/YeTCs NPUMEHATh OrpaX/CHHsS KAMEPHOro THMA MM MINyH-
goBHie, IYToOTGOHHLE 3anaHH, AwWpYaThle HJH MeJeBhe Kopoba,
KaMeHHYI0 Ha6pOCKy, KOBIIM-IIYTOOTCTOAHMKH M T. m.

SKcnJayarainis KOBIUOBHIX BO03a6OPHLIX COODYIKeHMH BKJIOYaeT,
JONOJIHUTEVILHO K paHee CKa3saHHOMY, HaOJIOJeHHe H yXOJ 3a CaMHM
xoBmoM. OUHCTKa KOBIIAa OT HJ1a JOJIXKHA TPOU3BOAHTHCA B Ciyuae
HalOGHOCTH, HO, KaK MOKashBAaeT MPAaKTHKAa 3KCIVIyaTalMM, He pemke
1 pasa B 2—3 roja. [lpu penkux uncrkax (1 pas B 5—7 ser) koBum
3apacTaloT BOJOPOCJSMH, TPaBaMH M KYCTADHHKOM,

Ha6miofleHHss H OCMOTPHI COOpY:KeHHH H 06OpYNOBaHHA B IEAAX
CBOEBPEMEHHOr0 BLIAABJIEHHSA H NpeAyNpexNeHHs HENoJajAoK NMpou3Bo-
JATCA BH3YaJIbHO, HHCTPYMEHTAJbHO H C TNOMOINLIO 3apaHee ycra-
HOBJICHHOH KOHTPOJIbHO-H3MepHTeJIbHOH annaparyphl.

§ 3.4. Bopp6a ¢ abpooGpasoBaHHEM Ha pelleTKax

JIbioo6pasoBaHHe Ha pelleTKaX HMeeT MecTo B NepHOA o6paso-
BaHUA WIYyTH H JOHHOrO JbAa. [loaBonHoe JibOOGpasoBaHHe HaYMHA-
eTcsl NpH mnepeoxJaxieHuu Bofsl Jo Temneparypn — 0,03 °C.
Ansa npexynpexneHus Jbgoo6pas’oBaHHA cllefyeT MNOBHICHTH TeMIle-
parypy crepxkHeil pemerok Ao 0,01 °C, uro6u yacTHub Jbja He NpH-
JUNan K MeTaNVIHYeCKHM CTEpIKHAM.

Mepamu 6opb6u ¢ JIbJOOGpa3oBaHUEM Ha pelleTKaxX SBJSAIOTCS
MeXaHHYecKas OYMCTKAa pemeToK H HX oforpeB. MexaHudecKas
OYHCTKA pemIeTOK OT Jbja OCYILIeCTBJAETCA cKpeGkamu, Garpam,
nyrem o6paTHON NMPOMHIBKH caMOTeYHLIX JHHHH. [IpoMHIBKY cienyer
NPOH3BOAMTL B MNEPHOZA Jbloo6pa3oBaHHs (40 MOMEHTa O06pasOBaHHS
NOBEp XHOCTHOrO JbAa) B TeyeHHe 10—20 MuH gepes KaxAble 2—4 u.
Stor cnoco6 sddexrusen npu 3abope BOAH M3 BOAOHCTOUHHKOB,
B XOTOpHIX ofpa3oBaHHe JbJla NPOHCXOAHT B HeGOMbIIUX KOJHYECTBAX
H Ha KopoTKHEl CpoOK.

IIpu uETeHCHBHOM O6pasoBaHHH JbJa NpHMeHSETCH OOOIPeB pe-
WeToK mapoM, ropsuyeli Bofoft M 3/eKTpHueckuM TOKoM. IlapooGo-
TPeB uim o6orpes ropsiuefl Bofoli OCYyleCTBJASAIOTCA NYTeM MNpONycKa
Napa u Bojbl Yepes TpyGuaTyio cucTeMy pelieTKH JHGO MyTeM NOABOAA
Napa uny BOAM M pacnpeleleHHst HX Tepej pelIeTKOH.

Pacxon renna (k[Ix) onpegenserca no dgopmyJe

W=W,+W, (3.4)
Te W, — norepn Tensia B noaBoAsmuX TpyGonposoaax; W, — pac-
XOA Tensia Ha HarpeB BOZHI.
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Pacxon Tenia aas noxsoaHo#t M HanBOAHOR Yacted TpyGonpososa
omnpejiesisieTcss CaMOCTOATENbHO no ¢opmyJie

Wi=~Fk(ty—1t)L, (3.5)

rie k — xospouument rensonepenaum Ha | M TpyGompospona,

kIDx/(m-u-°C); #, — TeMnepaTypa napa WaH BOAN, °C; f, — pacuer-

Hasl TeMmneparypa HapyxkHoro sosnyxa, °C; L — Aauna rpyGonposofia,

M.
s M30MHPOBAHHHX TPY6, YJIOKEHHHX HA TOBEPXHOCTH 3EMJH,

1% dughys
1,150 dys 1g (dus/d) + Aus '

rie Ay, — Ko3(HIHEHT TeNJONpOBOAHOCTH H3oasumu (acGecra),
kIx/(M-4-°C): Ay, = 0,75; d,, — nuameTp TpyGomposoxa ¢ H3oas-
uuedt, M; d — HapyXHbIfi JHaMeTp NapofipoBoAa, M; a — Ko3ddu-
IMeHT TemnooTAauu: o = 147 xJx/(m-4-°C).
[lpunuman dy/d = 2, umeem k = 4,19--5,0 xJIx/(M-u-°C).
s Hensognposauuux TPy6, yJIOXKEHHHIX HA NoBepXHOCTH 3EMJIH,
k = 460 x[x/(m-u-°C), a non Bomo#t k = 12570 xJIx/(m-u-°C).
Pacxon Temna Ha Harpes Bomel (kIxk/u)
Wy =4190Q (¢, — 13),
rne Q — pacxon BouW, M%/u; f, — pacueTHAs TemnepaTypa nepe-
oXJaXneHHA Boin: f; = —0,03 °C; f, — reMneparypa, no Koropoit
Heo6XOMMO JOBECTH MocTynalomyilo Bony: I > 0,01 °C.
Pacxoa napa (kr/u) mo macce onpepeaserca Nno gopmyJie
q=W/i, (3.6)

Ille { — MoNHOe TenJocofiepxaHHe napa, KIK/Kr; opHeHTHpPOBOYHO
pacxog nmapa Ha 1 m® nocrynaiomeii BoAam cocTapaser 0,15 kr.

Pacyer anekTprueckoro oforpesa pemerok cBOgMTCA K onpefede-
HHIO MOTpeGHOTO KOJHYeCcTBa TeNJa, HaNpsKeHHR, BeJHYMHB TOKa,
MOIIHOCTH H CedeHHA Kabens.

Yacoso#t pacxos TemJa

Wq=Qq-4190 At, (3.7)

rae Qq — gacoBoft pacxox Boae, M*/u; At — nepenap TeMnepaTypH,
°C/m®: At = 0,01 — (—0,03) = 0,04 °C.

Momuocte (KBT), NopBonuMast K peIIeTKaM, ofpesessercs H3
BhIpaXKeHH A

k=

N = W 4/3600. (3.8)
Conpornnenue pemerkn (Om) onpenensercs no dopmyse

Ille ¢ — ynenbHOe COMPOTHBJEHHe CTANH MpH HyJesofi TeMmepaType
BogH: ¢ = 0,1; L — nauua CTep2KHA DEeIeTKH, M; F nonepeyHoe
CceyeHHe CTEpXKHA, MM’; r — Koaq)q)ﬂuueu'r yBEJHYenug oMuHYeCKoro
conpoTuBJeHHs pemerkH (no AJnGepry) npH hepemeHHOM TOKe:
r=38.
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Heob6xonuMEi# Tok [ (A) ¢ ygeroM NafieHHs HaNpsKeHHs, PaBHOIo
10 %, B nuTalmeM pemeTKy Kalese omnpegensercd Mo ¢opmyJe

I=(V+0,1V)R. (3.10)
CeueHHe moOABOAfAmMero KaGeasd
F = 2L,N -100/(V3pk), (3.11)

rpe L, — nnuHa xabens, M; N — MolHOCTh, BT; V — HanpskeHne,
B; p — najeHHe HanpsXeHMs, %; kK — NPOBOAMMOCTL MelH, paBHas
57.

HanpskeHHe peKOMeHAyerca NpPHHMMAThb paBHeM 50120 B.

§ 3.5. AkcnayaTanns BOXO3AGOPHBIX COOPYXeHH#
NOA3eMHBIX HCTOYHHKOB BOAMI

Bozo3za6ope BceX THNOB (HHGMIALTPAUHOHHBE, FOPH3OHTAJbHLIE,
waxTHle H TPpyOuaTHe KOJOXULI, KaNTaxXH) Nocje OKOHYaHHUSA CTPOH-
TeabcTBa B obopyroBaHust ux HacocaMH u KHII nosxkHe! 6LITh HCOBI-
TaHH NyTeM NPOGHBIX OTKaYeK C LeJbiO MpoBepKH paGoThl BCEX BOLO-
3aXB4ATHbIX COOPYXKEHHH, onpejeleHHsA NPOU3BORHTENBLHOCTH BOLO-
sa6opa B LeJOM M YCTaHOBJEHHs ONTHMAJbHOIO PeXUMa ero 3KCIIy-
arauHd B npeleiax o6beMoB 3a6HMpaeMoll BOAB!, 3aHKCUPOBAHHEIX
B paspeuleHHH Ha CrelHaJbHOe BOJONOJbh30BaHHE.

[Tpn npueMmke coopy:kenu#t paGoueft nmpHeMHOH KoMHCCHEH mpo-
H3BOAATCA CJefylomue paGoThl: 3aMep MOJHOH rayGuHB KoJonua,
onpefleleHHe CTaTHYECKOr0O M JHHAMHYECKOrOo YpoBHEH BOIbl, a
Takke YAeJbHOro pacxoja BOIbl HJIH IPOH3BOJHTEJHHOCTH COOpYIKe-
Hull. [IpoBepsaioT: pacnosoxeHHe o6CaHBIX TPY6 (OTMETKH HH3a—
Bepxa), BepTHKaJbHOCTb KOJNOLUEB, KpEIJIEHHE HacoCHOro arpe-
rara X HHXKHeMy ¢JIaHy ONOPHOH NJMTH KOJOAA, KOMIJIEKTHOCTh
BojlonobeMHOro oGOpYHOBaHUA C AaBTOMAaTHKOH nycKa, KayecTBo
BHINOJMHEHH s GeToHHOro PyHAaMeHTa AJA ONOPHOH MJIHTHI, NMOJOXKEeHHEe
3JIeKTPONpPHBOAA B KOJOALAX H ero KpemJeHHe K BOJONOABEMHON
TpyGe, npaBHABHOCTh MOHTaXa HanopHoro Tpy6onpoBoja (Ha y4acTke
OT BO032GOPHOr0 COOPYIKEHHA R0 COOPHOro pesepByapa) M HalHuHe
Ha HeM 3amopHO# 3aJBHKKH, oOpaTHOro KJanaHa, MaHOMeTPa, BoJo-
Mepa ¥ KpaHa AJIg B3ATHA Npo6 BOAHL

[To oxoHuyaHHM NpOBepKH M BLINOJHEHHS OTJIAafOYHBIX H PEryJu-
POBOYHLIX pa6OT B NPHCYTCTBHH KOMHCCHH TPOH3BOAMTCA MOBTOPHMLIN
IYCK CKBaXKHHbl B HYXKHOM SKCIUIyaTallHOHHOM peXHMe.

[Tpm sxcnylyaTauuu KoJoAues cjaelyeT MOCTOAHHO KOHTPOJIHPOBATh
HX pa6ory: oTMeyaTb BpeMs MyCKa M OCTAaHOBKHM arperara, 3aMepsThb
Pacxon Boimw NO BOZOMEPY.

B nepuon skcniyarauMH KoJIOAUER OCYWECTBJAIOTCA IUIAHOBO-
NpefiynpenuTebHEe OCMOTP H peMoHT (cm. Taéa. 3.3). CoctraB pabor
MO0 TexymeMmMy M KamMTaJbHOMY pEMOHTaM npuBeleH B Ttabn. 3.5.

[Ipu nepHonuyecKoR 3KCNJyaTanuH CKBaXKHHB IJISl COXPaHEHHS
TpeGyemoro XKayecrBa BoZbl B Hefl Heo6Xoiumo OTKAayHBaTh BOJy 4e-
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Ta6ammna 3.5. Ilepevenb OCHOBHEIX BHIOB paGOT O TEKYMEMY
H KaIOHTaJAbHOMY PEMORTAM BePTHKAAbHEX
H TOPHSORTA/IbHHX CKBaXHH H IIaXTHBRIX KOJOJIEB

Tekymuft pemonr

KanuTanouuft pemon?

[TpoBepka cocroAHHA CKBaXHH] MPOG-
pas OTKadyka BOAH

Cmena HsHomenHEX jeratell Racoca,
nepeGHBKa CaJIbHHKOB, CMeHa SJIEKTpO-
TeXHHYeCKOR annaparypm

YeranOBKa NHEBMATHYECKOTO (RAR APY-
roro THNA) yKasaTeds Ljisi ONpEeReJeHHs
CTaTH9eCKOTO H JHHAMHYeCKOro ypOBHeH

MonTakX H JeMOHTaX BORONOLBLEMHEIX
HAH BOSIYWIREX TPY6 spaudra H B8a-
MeHa HX

Onpenenenne xapakrepa H BeIHYHHH
SaH/IECHHA HJIH B8aCODEHHS BOJONPHEM-
HOA YaCTH CKBaXHHH

Uncrka BogonmpheMHOfi 4YaCTH CKBa-
HHAH OT 8acOpeHHs H SaHJEHHA

Onyckanue BOZONOABEMHHX K BOS-
AYWHHX TPYG Ha HOBYIO OTMETKY

XyiopHpOoBapHe CKBaXHAH C UeJbio
ofessapaXHBaHHA &e

IMocrpofixa B pas6opka GypOBO BHII-
KH NDH KalNHTaJbHOM PEMOHTEe CKBAXKHRE

O6cne0BaHAE TEXHHUECKOTO COCTOf~
HHsl CKBaXHHH, O6CajHHX TPYG6, GHJIL-
Tpa M 8aMeHa HX

UpcTka % BaMena OOCajHBi Tpys w
¢unbTpOB

YnucTka CKBaXHHH OT IOCTOPORHHX
npeiMEeTOB H nocje O06BajoB, NOALEM
ONYIIEHHHX HaCOCOB H HX Jeranelf

Kpenstenne CKBaXMHH HOBHIMH KO-
aonnaMH OGCaJHHX TPYG

Ilepexox Ha SKcmayaTallHIo Apyrore
BOJOHOCHOTO CJIOf 9TOM Xe CKBaXHHH

BoccranoBreRMe  NPOHSBORHTENBHO-
CTH CKBaXKMHH NyTEM TOPNERHDOBaHHA
A OGpaGOTKH CONAROR KHCJIOTON

IlemenTanna 8saTpyGHOrO HJIH MeX-~
TPpyGHOrO mpOCTpaHCTBA H PasGypHBa-
HHe NEeMEHTHOX NpOoGKH

3aMeHa IJyGOKOBOJHOrO BOZOMONDbEM~
HOro 0oGOpYAOBaHHS

3anenka (TaMnoRaX) CKBAXHER B
XIOpHPOBaHHE ee Ioche PEMOHTa

pes 10—15 gueft 1o MONHOro HCYe3HOBeHHs B Hell MYTH, PXKaBUHHEK
PesyapTaTh oTKauex cjaefyer 3aHOCHTb B SKCIJIyaTallHOHHBIH XKypHaJl,
Eca¥ CKBaXWHA BBOAMTCHA B IKCIVIyaTallMIO 10CJAe KOHCepPBAalHH, TO.
BO BpeMa OTKaukH Heo6xoaumo 6path mpoOH BOLH MJIs €€ aHaaW3a
(npumepHO wepes 6—12 1 ¢ Hauala oTKaukH). B ciyyae nonyuenns
HeyZOBJMETBOPHTENBHOrO Pe3yJIbTaTa OTKAYKy CJeNyeT MPONO/IKHT.
Komonne, 3arpAsHeHne KOTOPHX NPOMCXOLHT H3-3a pedeKToB 06-
CagHHX TPy, AOMXKHE OHTH BOCCTAHOBJEHHI.

Henonanxy B paboTe KOJONIEB YCTaHABJAHWBAIOTCS MO CTeNeHH
HSMeHeHHs MPOM3BOJAHTENBHOCTH, CTaTHYECKOTO H JHHAMHYECKOro
ypoBHefl, yfieJbHOTO PacXoAa H KadecTBa BOXb. OCHOBHHeE NpH3HAKH
HeHcrpaBHocTel H BO3MOXKHHE IPHYMHH YMEHbIIEHHs MPOH3BOAH-
TeNbLHOCTH TPYOUaTEIX KOJIOALeB npupeleHH B Taba. 3.6.

CpoK HopMalbHOR SKCIIyaTallHH KOJOALEB 3aBHCHT OT COCOGa
¥ KauecTBa NpoH3BoAcTBa GYPOBHX paboT, COOTBETCTBHs KOHCTPYKIUM
KOJMOAua ¥ THna GUALTPA FHAPOJNIOTHYECKHM YCJOBHSM, COG/MONEHHS
NpaBHJALHOro peXHMa paloTH BOAONOABEMHOrO 060pyAOBaHHS.

Bonpoc o HeoGXOAMMOCTH PEeMOHTa MJIM JHKBHAANHH CKBAXHHN
pemaercsi opraHusanmed, KOTOpOA NPHHAAJEXKHT KoJojel, ¢ yda-
cTHeM npejcTaputeNieli TOPHOro HaA3opa, reoJOTHYECKOro KOHTPOJS
H MECTHOTO GaHHTApHOro OpraHa.
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K OCHOBHLIM NpHYHHAM HapymeHHs paGoThl KOJOANEB OTHOCATCSH:

a) 3aHoC (HALTPA MNOPOROH, KOTOPHIH OGYCJOBJIHBAETCH: HECO-
OTBETCTBHEM KOHCTPYKUHH (HJIBTDA TpPaHYJIOMETPHYECKOMY COCTaBY
BOJAOHOCHHX MNOpPOJ; TOBPeXAEHHeM BOJONPHEMHOH MOBEPXHOCTH
(HABTpa-CeTKH, IPOBOJNOYHOH OOMOTKH HJHM KapKaca OGHAbTPa;
HeCOGJIIOlEeHHEM YCTAHOBJEHHHX NpPaBHJ KpeIJleHHs KoJodlla; He-
noBefieHHeM 06CalHBIX TPY6 HO BOAOYNOPHEIX MOPOJ; OTCYTCTBHEM
callbHHKA, HajJMyYHeM caJlbHHKa HH3KOro Kauecrsa B KOJbLUEBOM 3a-
30pe MeXAy NoTaiHOH QUJILTPOBON H paGoyedl KOJOHHAMM B KOJIOAILE:
OTCYTCTBHEM HJIH HENpaBUJLHLIM BLIMOJHEHHEM 3aTpyOGHOH U Mex-
TpYOHOH LieMEHTaluHH; HEeAOCTAaTOYHO! AJUHOA HaAPHILTPOBHX TPYE;
MJIOXMM KayecTBOM MOHTaxa 6JOYHBIX GHJILTPOB (KOrZa MEXAY OT-
JeNbHHIMH GJIOKaMH OCTalOTCA 3a30pHl); HENmpaBHJILHOM 3KChAyara-
uMelt KoJofna (4acThie OCTAHOBKH BOJOIPHEMHHKA M H3MEHEHHE Ko-
nuyecTBa OoT6HpaeMoll BOJbI, 3aBhILICHHE MOIIHOCTH BOZOMNOXBEMHOIO
arperara H T.1.);

6) xoppo3us ¢HIBTPOB H TPYO NPH BO3AEHCTBHH arpecCHBHBIX
BOL, a TaKkxKe 3JIEKTPOXHMHYeCKas KOppo3usa OJyxKhaioWwumy TO-
KaMH;

B) 3apacraHdHe (HJIBTPOB H TpyO NPOAYKTaMH KOPPO3HH B BHIe
THIpaTa OKHCH xellesa, CoefHHEHHMH KaJbLUHUS H Ip.

[IpyuHHH BbIXOJAa M3 CTPOA KOJNOZUA YCTAaHABIHBAIOTCH INyTEM
ero ofciefoBaHHA, KOTOpOe BKJIOYAeT:

a) cbop, H3yueHHe H aHaJu3 Bcefi npenwecrtsyiowe# paGoThH
KOJIOANA, BKJIOyas H npouecc GypeHus;

6) cBepKy HaTYpPHHIX H NACHOPTHHX JaHHBIX;

B) YTOYHEeHHe CTAaTHYECKOrO H [AHHAMHYECKOro YpOBHe#l BOJHI,
yaeJabHoro Ae6ura Kojopua npu npo6HoH OoTKauyke H B NepHOL 3KC-
IJIyaTaliy;

Ta6auna 3.6. OcHoBHblE MPHIHAKM M NMPHYMHE YMEHBIUEHHS
MPOHIBOLHTENLHOCTH apPTEIHAHCKHX CKBaMHH

npnaunxu YMEHbLIUCHKA NPDOH3BOAHTENALHOCTH CKBAXEKH Bo3MONKHbME MDHUHHN
yMeHblUEHHS TNPOH3BO-
CraTHYecKRA Nunamuveckui Ypenousift RHTEJBHOCTH CKBAXHH
ypoBeHb ypoBeHb AeGHT
Bea uamenenus Buwe, uem Bea uamenennsn HeucnpaBuocth BORO-
paHbilie npHeMHHKA
Mocrostnnoe no- [Nocrosunoe no- To xe Yseauyenne pafioH-
HHMeHne HHXeHHe Huft aenpeccHH
Mepuoguueckoe Mepuoanyeckoe » Bansinye pa6oth co-
NOHHXeHue NOHHXKEHHE CeHHX CKBaXHH
Bes wnamenenns Huxe, uem YmenpueHHuA HeucnpasHocts  Bo-
paHbue AONPHEMHOA YacTH
Huxe, yem Bes namenenusn floutn Ges Yrteuka BOAW Bbilue
panblye H3MEHEHHs AHHAMHYECKOro YpOBHSA
To xe Huxe, uem YMeHblieHHbIR YTeuka BOAL HHXKe
paHbiue JHHAMHYECKOro YpOBHS

3 8. A. Ountpues u gp
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) CHCTEMAaTH3aIHIO CBEleHHA MO 3KCNJyaTamud KoJoina (BpeMms
3KCIVIYaTallMi, NepephBH B 3IKCIVIyaTalMH, NPHYHHEL OCTAHOBOK
BOJONOJLbEMHOr0 O6ODYNOBAHHA M T. I.);

1) OCMOTD YCThAl KOJIOALLA, COCTOSHHA BOAONOIBEMHHKA, MO BO3-
MOXHOCTH — NpPOBEPKA IEMEHTAallUH MeXTPyGHOro NpoCcTpaHCTBa;

e) ocMoTp cOOpHOro pesepByapa C LeJbI0 YCTaHOBJEHHS MoOMa-
JaHHsl B HETO B3BecH M 06pa3oBaHHs ocajika ¥ NpOBeJieHHe aHAMH30B
3TOro OcafiKa;

X) BCKPHITHE YCTbSl KOJIOJLA;

3) H3B/ieYeHHe M3 KOJNOALA BOJONOABEMHOTrO O0GOpYAOBaHHS;

H) o6C/eNOBAHHE COCTOSHHS CKBaXKHHBI.

Bce nosyueHHble faHHEIE COMOCTABASAIOT € CYUECTBYIOMMMH 3a-
NHCAMH B XypHajle 3KCIJIyaTallM¥ KOJIOAMA; 3aTeM COCTaBJAAIOT OT-
YyeT, YCTAaHABJHBAlOT BO3MOXHHIE JedeKTH KOJOALA, OmNpenesior
npeiBapuTeAbHEA o6beM peMOHTHHX pabor. Heobxomumoe oGopyno-
BaHHe H HHCTpYMEHT, NpHMEHseMble NPH pPEeMOHTe, MNpHBEAeHH B
raba. 3.7.

OuncTKa creHOK 06CafHHIX TPY6 H GUALTPOB OT OTJONKEHHH coJlelt
H [POLYKTOB KOPPO3HH MOXKET IPOH3BOAHTLCS NAyKOM C TYNHIMH 3Y6b-
AMH (Ha TpyGax, He paspyHIeHHHX KOpposHelt) WIH MeTaJJIHYeCKOH
merKoi (Ha Tpy6ax, 4acTHYHO PaspYWeEHHNX KopposHedt). OtaoxeHus,
oceBWIHe HA 3a6oe BO BpeMsi OUHCTKH CKBaXKMHbLI, H3BJEKAIOTCS Ke-

Tab6auuma 3.7. O6opynoBauHe u HHCTPYMEHT,
NpuMeHsieMble ISl PEMOHTa CKBaXHH

Hrcrpywentu Bonononvemnoe

CKBaXHAN OGopynosanne - Magg’pnanu od%py:oalnne
HernyGokune Asrokpan, Tpe- XKenouka, 6y- Pysuoft  nmopu-
{ray6una po 50 u, | wora (Merannuue- | puabHme TpPYGH, | weBol Hacoc, 5p-
HavyaapHui  jpua- | cKad, nepeBsin- | 6ypoBOft HHCTPY- | AHDT, HApYKHHEE
merp zo 168 mm) | Rasm), neexka | MeHT (koMuaeKT- | Hacock thna ATH,

(pyunast, npuBOA- | HO), cransHoX ka- | ABUH u ap.
Has), TaneBas CH- | HaT, JIOBHJbHHI
cTeMa HHCTPYMEHT, pa3-
Hble BCIlOMOra-
TeJIbHhe MaTepHa-
bi§

Cpenune (rmy6u- Asroxpau, BH- To xe Spaudr, no-
na o 300 M, ma- | xa  (Merananue- FPYXHble HacOCH
yajqbHHE AuaMerp | cKas HJAR RepeBsiH-
Zo 700 MM H Go- | nas), Maura, mpu-
nee) poguas  Jjebegka,
6ypoBoft  ynapro-
XaHaTHHA WAH me-
peaBHXKHOA poTop-
HHO CTaHOK, Tase-
paf cHCTeMa

TnyGokue (ray- Poropunit  cra- » To xe
6uHa po 1200 wm, | HOK
HayaJbHHA  fgua-
merp Ro 1000 mm)
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Taéanna 3.8. OcuoBHbe TeXHHYECKHe JaHKHEe XKeJOHOK
ISl OYHCTKH CKBaXXHH

JXKenonkr KoneTpyKugrsa Illllub:‘eTP- Ranna, m cﬂl:;'(‘ﬂgl.
MM
Knananuas Orkpuras 60 89
gg 114
168

114 8—12 ) 168219
127 219
168 273

Mopmuepas IMopmenb u3 xosaen 73 114—127
TIPOPE3HHEHHOTO peM- 89 168
Hsl 114 7 219
127 273

JoHKO#, 3paudTOM HJIH NpefBapHTEJLHO YCTaHoBJIeHHOX TpyGoit-
JIOBYIIKO# C 3aKPLITEIM JHOM, KOTOpasi 3aKpenjasercs B HEOGXOAMMOM
MecTe Ha KOJIOHHE ofCaiHHX TpyG6; JIOBYLIKa NepuoJHYeCKH H3BJeKa-
ercs W OYHILaercs OT OcajKa.

Jlns oYMCTKH HerJyGOoKHX CKBaXHH OT NPOGOK B GOJBHIHHCTBE
clyvaes IPHUMEHAIOT XKeJOHKH C TapesbyaThiM KaamaHom (Ta6u.3.8).
[Ipo6ku 6OAbMIKX pPasMepoB H W3 PasHOPOLHHIX MaTepHanos (NECOK,
TJIHHA H T. 1. C IPHMECHIO MEJKOr0o MeTAJJI0J0MA, CTPOUTEILHOrO MY-
copa M JIp.) YAaJASIOT KOMOMHHDOBaHHBIM CHOCOGOM: nMyTeM pasphix-
JIEHHS IOJIOTOM HJIM NHKOMR H XKeJOHKOR, BoJisiHo/ npomuisKoii. [Ipo6ku
H3 TecKa PasJIHYHOro rpaHyIoMeTPHYECKOro COCTaBa U MENKOM raJbkH
BHIMBIBAIOT C INOMOLLbID 3pJHPTa C OLHOBPEMEHHOH NofadYefl BOAH.

B GosswmHHCTBe ciyyaeB NpPoGKH B CKBaXHHe o6pasyloTcs B pe-
3yJibTaTe HeNPaBHJLHOIO pasMelleHHs CaJbHHKA Ha HajaduabTpoBoil
Tpy6e, HEROCTAaTOYHOR MJIHHBI HafbHJALTPOBOH TpyGel, NJIOXOro Ka-
yecTsa rpaBHidHON 3achinkd. Hast npeaynpexiesus o6pasosaHHs Npo-
60K B 3aBHCHMOCTH OT KOHCTPYKLHH KOJIOLUA H ero COCTOSHHMS, Bbl-
COTHl CTaTHYECKOro H AMHAMHYECKOro ypoBHeHl BOJH NpHHHMAIOT Cle-
Aymolite MepHI:

Ha HaauAbTpOBYIO TPY6Y NJNIOTHO HaleBalOT maTpyGoK C cajpb-
HHKOM H S3a/JlHBAlOT LEMEHTHBIM pacTBOPOM TMOBepX CaJbHUKA;

HapallHBaT NaTPpyGoK X0 COOTBETCTBYIOWEH fAMHE AJMS NPeAoT-
BpawleHus NMOCTYNJIEHHs NMeCKa B CKBa)XHHY uepe3 3asop MeXAy Tpy-
6amu;

IOTIONHHTENILHO 3aCHNAaloT IpaBHi B 3asop norafiHo#l GHIBTPO-
BaJIbHOA KOJIOHHHI.

[Ipu nmaurenpHOM mneCKoBaHHH HerJyGOKHX CKBaXXHH TOBepX-
HOCTb 3eMJIH BOKPYT YCTbSl CKBaXXHMHbI oCefiaeT, NOABJSIOTCH BOPOHKH
o6pywmeHHs. B sTom cnydae npuHHMAIOT MepBI, YTOOH JHKBHAHPOBAThH
npouecc NECKOBAHMS, a8 BOPOHKY 3aNOJHSIOT CYT/IMHKOM WJIH TJIHHOR
Bo yu3GexaHWe NPOHHKHOBEHHS B KoJIoZell IOBEpXHOCTHEIX BOA.
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KanuranbHeli DEMOHT MNpPOBOAMTCA CNEnHAJbHLIMH CTPOHTE/b-
HeIMH opranusanusamu. OH BKJIOYaeT YaCTHYHYIO HJH IOJHYIO 3aMeHY
o6cafHEIX HJH GUJILTPOBAJbHBIX KOJOHH, NpH HEOGXOAMMOCTH pac-
UIHpeHHe nHameTpa paboueii KOJIOHHB KOJIOAIA, LEMEHTALHIO KOJIOHH
of6caiHRIX TPYG.

Co Bpemenem (HJIBTPE, 0COGEHHO C MaJoR CKBaXHHHOCTBIO H
HE3HAaYHTE/bHLIMH pasMepaMH NpPOXOAHLIX OTBEPCTHH, MOryT 3aKkyno-
pHBaTbCA OCaJlKAMH H OTJIOXEHHsIMH coJiell; nMpH 3TOM BOJOHOCHBIE
nopojJbl BOKPYr ¢HJbTpa LEMEHTHPYIOTCH, BC/AeACTBHE Yero pacXon
BOJEI TNOCTENEHHO CHHXKaercsi. B 3THX ciaydasX NPHMEHSIOT MexaHu-
yeckKHe, XUMHYECKHe W KOMOMHHpOBaHHbIE (MeXxaHHUECKHe H XHUMHYe-
CKHe) CTOCOOH OYHCTKH KOJIOXLEB.

Hanuune ornoxenuit onpenensercss nyreM NpoMepa  riyGHHBL
KOJIOAUEB, KOTOPHIA OCYWECTBJSAETCS C MOMOM(bIO WITAHT, CHa6XKeH-
HBIX Ha KOHIE XeJOHKaMH.

[To ofpasuy mnopozsi, u3BJeYeHHOH HKeJOHKaMH H3 (HILTPA,
MOXHO YCTAHOBMThL NPHYHHEI 3aHoca ¢UJbTpa H Xapakrep ero Io-
BpeXJAeHHs:

HaJlH9He MeJIKOro HJIUCTOro mecka ¢ AMaMeTpoM YacTHL, BO MHOTO
pa3 MeHbIUHM pa3Mepa MPOXOAHBIX OTBEPCTHH yCTAHOBJEHHOHR CETKH,
YKa3piBa€T Ha HEeCOOTBETCTBHE HOMepa CeTOK HJIH TpaHyJoMerpuue-
CKOTO COCTaBa TPaBHUAHHIX OGCHINOK COCTAaBY BOAOHOCHHLIX MNOPOX.

Pa3HO3epHHCTHR NecoK ¢ yacTHLAaMH, AHaMeTP KOTOPLIX MpeBhHI-
WaeT pasMep NPOXOAHLIX OTBEPCTUH CeTYaTHIX HJIH lleJeBbiX GUILTPOB,
CBHJETE/NbCTBYET O NpPOphiBe CETKH HJH noBpeXJeHWH NOBepXHOCTH
¢uanTpa;

NPHCYTCTBHe Pa3HO3epPHHCTOrO INecKa ¢ TrpaBHeM H ralbKoi,
pasMeprl KOTOPHIX IPEBOCXOAAT pasMepsl OTBepCTHH (CeTYaToro HJH
mesesoro) GHAbTpa (PHILTP 3aHeceH Ha BLICOTY, NPEBBLIUAIOWLYIO OT-
MeTKy Haj(hHJIbTPOBOH TPYOGHI), FOBOPHT O NOCTYNJEHHH NOPOAH IO
KOJNbLEBOMY 3a30pyY MeXny HanpuabTpoBoii H ofcagHoi Tpy-
Gamu.

OuucTKa OT 0cajlKOB MOXKET OCYINECTBJAATbCA C MOMOLIBIO XKEJTOHKH.
3psindTa, NyTeM pasMbiBa IpyHTa BOJIOH, a TaKXKe KOMOHHHPOBaHHBIMH
crioco6amy.

[pu paGore xeloHKOA NpoHCXoAMT TpamboBaHMe, YIJIOTHEeHHe
OCaiKkop M HX 3a6HBKa uepe3 mepdopauvio B 3a30P MEXKAY CeTKoll H
Kapkacuoll TpyGoft, B pesy/bTaTe Yero BO3MOXKHLI BbINyYHBaHHE
CeTKH H, KaK CJeACTBHe, ee pasphis. [IpH ourcTKe mesesnX GHALTPOB
XeJIOHKO Mopojia B IIENAX TAKKE MOXKeT YIJIOTHIThCA H 3aKJIHHH-
BarbCcH.

[lo gauHLIM NpaKTHKH, NPH 3aHOCaX GHILTPOB uedecoo6pasHO
NPHUMEHATh XeJOHKH, AeHCTBHe KOTOPBIX OCHOBAHO Ha OTCACHBaHHHU
ocanka.

[Ipy skcnayaraudH KoJOLLeB B HAaNnopHHX BOAOHOCHHX cCJOAX,
NPEICTaBJEHHEIX MeJKO3ePHHCTHIMH I€CKaMH, MNPHMEHSIOT Croco0
o6paTHo#i npoMuLIBKH. B 3TOM clyJae OroJioBOK TrepMeTH3HPYIOT.
B Bepxuem duanne ycrpausaior aBa orsepcThs. Uepes oaHO M3 HHX
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nponycKawT Tpy6y, ROXORAWYIO RO OcaiKa B GUJILTPE, a BO BTOpOe
BBapHBaOT NaTpyGoK, uyepe3 KOTOPH MOAAT B KOJOAEL BOAY.

HcnonnsoBanue 3pav¢Ta No3BossieT NPOUIBOAUTL OYHCTKY B Ko-
DOTKHE CPOKH H HCKJIOYHMTb MOBPEXNEHHE (HJIbTPOB HE3aBHCHMO OF
MarepHana, H3 KOTODOro OHM CHeNaHBl. IJpauUPTOM YAaAAOTCA Kak
MeJIKHe 9aCTHUH, TaK W rpaBui, U rajeuduk. [iasa ouucTKH GHILTPOB
peKOMEHAYITCs 3pJUGTH ¢ LEeHTPaJbHbIM pacrhosioxeHueM TpYG.
[Ipn ciaexaBlmuxcs ocajkax B QHJIbTPaX MOXeT GLITh MCIOJb30BaHA
KOMOHHHDOBaHHas YCTaHOBKAa, OCHOBaHHasi Ha pa6ore spuaudra ¢
OflHOBpeMeHHOH Mojayell BOAHI.

Jlns Oo4HMCTKHM (HJIBLTPOB OT MeXaHHYeCKOro 3aCOpeHHsl NpuMe-
HAIOTCH YCTPOHCTBA, B KOTOPHIX HCMOJb3YIOTCA TI'HApaBJHYeCKHH
yIap M BaKyyMHpoBaHHe B Kosoaue uiau ¢unbrpe. Takum ycrpoicr-
BOM, HalpHMep, fABJsETC NoplieHb ¢ MaHXeraMH. [Ipu norpyxenuu
B BOLY YTAXKE/JEHHBLIH NOpLIEHh XaBUT Ha BOAY H TeM CaMhiM CO3HaeT
JaBJieHHe Ha 3a60H H cTeHKH duabTpa. [Ipy HeKOTOPOM (NOBHILIEHHOM)
IaBJeHHH KJanaH B ¢HJIbTPe OTKpbIBaercs H IPONYCKaeT BoOAY.
[Tpn noxbpeme NMOPLIHA OH 3aKphbiBaeTcs, [I0f MOPIIHEM CO3jaeTcs Ba-
kyyM. Ilox neficTBHeM BHelllHero iaBjieHHs BoJia C CHJIOR ycTpeMJsercs
K GHIABTPY M BHIMbIBAE€T YaCTHIB!, 3aKJHHHBAOUHe (HHILTPAIHOHHEIE
NOBEPXHOCTH (CETKH, IWeNH, rpaBuiitHble o6ceinku). [lpu paGorte
C MopuLIHeM CJiefyeT NpeiyCMOTPeTh MepH NpeAOCTOPOXKHOCTH, YTOOL!
He moepenuTb OHILTP (ocobenHO ceryaThie QUILTPHI, Y KOTOPBIX BO3-
MOXEH NpPOPHIB CETKH).

SbdheKTUBHLIM METOIOM OYHCTKH (HJILTPOB H NMOBBILIEHHS IPOHU3-
BOAHTENLHOCTH KOJIO[LEB ABJIercs KHC/I0THasA o6paboTKa ¢uiILTpOB.
Ee pexomeHayercsi NpHMeHSTb B NpodHIAKTHYECKHX LeadX, Koria
3KCILIYaTHPYIOTCH CKBa)XHMHbl, BOJAa KOTODHIX CONEPXKHT HeyCToH-
YHBbIE XHMHYECKHe COefAMHEHHs, a TaKkKe B TeX cjAyyasx, Korjaa tpe-
6yeTcsi CHHMXEHHE MEXaHHYECKHX YCHJIHA, HeoOXOAUMBHIX AJif H3BJe-
YeHHUsl craphiX (HJILTPOB.

[TIpu npoMmeiBKe (GUJILTPOB HCHOJbL3YyeTCs TeXHHUeCKHH PpacTBop
co/ITHOM KHCJOTH KpenocTbio oT 18 no 35 %. Buusnne koHueHTpa-
UHA * TeXHUYeCKOH U WHIrHOMPOBAHHOM COJITHBIX KMCJIOT, IO JaHHBIM
B. M. Tlaspunko, Ha creneHn pacTBOPEeHHS OCafKOB OTPaXKEHO
B Taba. 3.9.

[Tpy HaTu4uH B OTJIONKEHHAX GOJBIIOro KOJHYeCTBA aJIOMOCH.IU-
KaToB [Jf NOBBILIEHUS PacTBOPHMOCTH TJIMHHBL B COJSHYIO KHCIOTY
BBOAAT NJaBHKoBYio KHcaotry HF B konuwectBe 5—8 %, koropas
Crnoco6CTBYET o4¥HCTKe oTBepCTHH QHIBTPa, 3a6HTHIX (PpaKIHAMH NIECKA
Y BHIMaBIIHM rejieM KpeMHHEBOR KHCJOTHI.

[Tpu skcnayatanud KOJIOAUEB C BOXOM, conepx(al-ueﬁ opraHu4e-
CKHe pellecTBa, GHALTPH BHayade o6pabaTeiBaloT UHTHOHPOBAHHOH
CONAHON KHCJIOTOM AJA paspylLleHHS] MHHepaJbHBIX OCajKoB, a 3aTeM
CeDHOM KHC/IOTOH AJA PAasPYIIeHHS] OpraHHYeCKHX COEAHHEHHH.

* MpuBefentple B TaG/AHIE KOHNEHTPAUHH KHCJAOTH NOTYueHH B OGbeMe BOAH,
3akJloyeHHoM B GHABTDE,

69



Ta6auna 3.9. 3aBucuMocTs PACTBOPEHWS OCAAXOB OT CTEHEHH
KOHNEHTPANHH TeXHHYyeCKOR H WHrHGHPOBAaHHON COMAMMX KHCJIOT

PacTsoperre 0CafKoR, %, NMPH KORUEHTDAKHAX
COMIAHMX KHCAOT, %
OcagoK, 3anoJHAIOMKA

IPOCTPaHCTRO
“;“ﬁ;y%?n‘“m TexHrYECKOA HHrROHPOBARAON
5 10 15 20 5 10 15 20

q)B BepxHel yacTH 44,33 64,81 | 80,64 ( 92,99 | 41,67 | 58,83 | 74,29 | 86,65
HALTPA

B cpegneft uacth 52,74 172,39 83,10( 87,01 51,17 71,21 | 81,30 | 85,94
¢uabTpa

B uuxueft wactu 58,61 | 68,04 | 69,51 | 69,63 | 66,12 | 67,06 | 67,31 | 68,11
¢uibTpa Ha paccros-
Huu | M or orcTofinnka

Mpumenanne OTHomenne nabecox of6pasua X xoamgecrny xkmcaors 1 : 10,
BpeNs BO3AeRCTBHA XHCAOTH Papho 24 % npn # = 153-16° C.

MHru6uTOpH NpexcTas/isiior coGoil opraHH4ecKue A00ABKH K KH-
ciaore. VIHru6uposanHLle KHCAOTH CNOCOGHBL PAacTBOPSATH OKHCJIBI
M€TaJLJI0B, HO He BO3LEHCTBYIOT Ha YHCTble MeraJJnl. [IpomuimieH-
HOCTb M3rOTaBJIMBaeT CoyisiHyl KHcJory ¢ uHruburopom [1B-5.
B cnywae npurorossieHHs MHrH6HPOBaHHOH KHCJOTHI Ha MecTe pabor
MOJXHO TNPHMEHSATh OJMH M3 HHrHOHTOPOB B CJEAYIOUHMX KOJIHUECTBAX
(%): xaranun — 0,5, yuukon ¥Y-2 — 2, ynukon K — 0,15, yuukon
ITH — 0,4, ynukon JC — 0,3, ¢opmanun — 0,6. Ilpu wucnoss3o-
BaHWH uHrHGHTOpa IIB-5 yKCycHylo KHC/IOTY NpUMEHATh Heabss,
TaK KaK 106aBKa 3TOH KHCJIOTH NPHBOXHT K BHIMANEHHIO B OCaOK HH-
ruburopa.

[Mocne 06paGoTKH ¢uaAbTPa KHCAOTAMH NPOHSBOAAT OTKAUKY
Boxnl M3 o6pabathiBaéMoro KoJsiofila M AeHCTBYIOWHX KOJMOALEB, Ha-
xopAwyxcs B6aH3H. Bo Bpema orkauku He clefyeT c6pachHBaTh BORY
B OTKDHTHE BOJOEMEI.

K HepocTaTkaM NpHMeHeHHs COJIAHOHR KHCJIOTH! JJSi BOCCT2HOBJIE-
HHS NPOHU3BOAMUTENLHOCTH CKBAaXKHH OTHOCATCA: 06GpasoBaHHe rasos
npn o6paGoTKe, BHICOKAs arpecCHBHOCTb PacTBOPOB KHCJOTHI, TPYA-
HOCTH NPH ee XPaHEHHH W TPAHCNOPTHPOBKe, HEOGXOLMMOCTh NPHHS-
THSAl CrenuaJbHHX MeP No TeXHHKe 6e30MacHOCTH. B sToM oTHOIIEHHH
Gosee mepcneKTHBHO HCIO/Ib30BaHHE MOPOLIKOOGPASHLIX pPeareHTOB
(THoCcyIbGara v GHCY/ibhaTa HATPHA), B 3HAYHTENbHON Mepe JIHIUeHHbIX
He0CTaTKOB, NPHCYUHX COJISIHOA KHMCJOT€ H He TPeGyioHX CHelH-
aJLHO OBOpPYAOBAaHHOIO TpaHCHOpTA.

[TepcnekTHBHLIMH MeTONaMH BOCCTAHOBJIEHHS NpPOW3BOAHTENbHO-
HOCTH CKBaXXMH fBJSIOTCS HMIYJbCHbIE METOAH C HCNOJb30BaHUEM
9Hepruu B3phisa AeroHHpyiouero muypa (L) 4 snekrporuapoyaapa.
Hns ypenuyeHus fe6HTa MWAXTHEIX KOMOALEB MOXHO IPHMEHATH TaKXKe
ycrpo#crtBo, nokasaHHOe Ha puc. 3.2 (YUBX, r. Posmno).
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Puc. 3.2. YerpoficTBO BogonpHeMHORl MOBEPXHOCTH B WMIAXTHHIX KOJOALAX

! — uakJIOHHHA KaHan K CTeHKe Kojaoaua; 2 — CMeHAeMas 3arpyska (¢uantp), 3 — nepdo-
pupoBarruit ARCT, 4 — GoaATH: § — TPYyOa A.gﬂ c6poca CUeMeHTRpPoBaKHOR nopogm; 6 —
npobxa

HOns ycraHoBienus nedeKkToB B TPYOUATHIX Kojopnax, a TaKxke
AJIS IPOBEPKH KayeCTBA BLINOJHEHHBIX PEMOHTHEIX paGOT B NMPaKTHKe
Oyposoro jefa HauHHaer BHEIPAThCA ¢GoTorpapuposaHHe, KoTOpOE
No3BOJIAET MOJY4aTh CHHMKH CTEHOK KOJIOAUEB (misi oOHapyXeHHs
TPelUH, KaBepH H T. M.), NOBEPXHOCTH (UJILTPOB, MeCT COEIHHEHHS
TPY6 H T. A. J1a 3TOH LeaH NPOMBILLIEHHOCTHIO BRIIYCKAIOTCA CIle-
LHaJbHEe ¢oToalnaparH.

[Tocne npoussoncTBa PeMOHTHBIX PaGoT oOCywlECTBASETCA AE3UH-
dexuus HanBoAHOR M NOXBOAHOM Yacteli Kosopues. [IpH obGpaGorke
XJIopHO#t BOAOR MOABOAHOH YAaCTH KOJIOALEB [ocJe CMELIEHHA XJopa
C BOZOH KOHLEHTpaLHS ero AOJKHa GuiTb He MeHee 50 mr/ia. Bpems
HX KOHTaKTa NpUHHMaeTcs paBHBHIM 3—6 4, mocJie yero BOAY OTKaYH-
BAalOT 70 HMCYE3HOBEHHsl 3aMETHOro 3amaxa xJopa. HaasoiHywoo Yactb
B IaXTHBIX KOJIOAIaX OOMEIBAIOT HECKOJBLKO pa3 pacTBOPOM C KOH-
uentpaunedi 50—100 Mr/n akTHBHOro xJjopa.

Hansonnast yacte TpyGuarhbix KoJommes (CKBaXKHH) MOXKET ObITh
3amnosiHeHa XJIOPHOMA BOLOA C KOHUEHTpauHuedt aKTHBHOro xuopa 50—
100 mr/n Ha 3—6 y.
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Jnsn duxkcanuu XJOPHOro pacTsopa B Npefenax HaABOAHOR YacTH
KOJIOAU2 DEKOMEHAYETCH YCTaHaBJHBAThL NHEBMAaTHYECKYID NPOOKY
Ha HECKOJbKO METPOB HHXKE CTaTHYEeCKOro YPOBHS,

OcHOBHEIMH NDHUYHHAMH, BHIZHIBAIOIMIHMH BHIXOAl TOPH3OHTANBLHEIX
CKBaXXHH JyYeBHIX BOA03a0OPOB H3 CTPOS HJH CHHXKEHHE HX BOAO-
nojaqH, SBJASIOTCA 3aHOC QHALTPOB NOPOAOH H3 3KCMIyaTHpyeMoro
BOJNOHOCHOTO IJjacTa, XHMHYECKHe OTJOXKEHHA HJAH OHoJorH4YecKoe
ofpacTaHHe NOBEPXHOCTH (PHILTPOB H KoJAbMaTauHs IPYHTA AHA Bo-
JNOEeMOB.

OuncTka GHABTPOBLIX TPYG OT MEXAHHYECKHX, XHMHUIeCKHX H GHo-
JIOTHYECKHX OTJIOKEHHH MOXeT OCYLIECTBAATLCS N0 METOAHKaM, H3-
JIOXXeHHbIM I3 BEPTHKAJIbHbIX CKBAaXHH.

3aunennio (Koapmaranuu) Mofpepraercs HeGosblIofl NOBEpXHO-
CTHBIA cJioft 'PYHTa AHA pycna BojoeMoB. Jlas cMbiBa ero cuaenyer
HCTOJIb30BATh TOABHXKHbBlE HAJBOAHbIE cpeAcTBA (KaTepa) ¢ MeXaHH-
YeCKHMH MJH THADPAaBAHYECKHMH YycTpPOHCTBaMH.

[Ipn of6pa3soBaHHH OCaAKOB B TOPH3OHTAaNbHHIX H HHDHALTPAIH-
OHHBIX BOZo3a6opax peKOMeHAYerci MPOH3BOAUTL MNPOMBLIBKY HX
BLICOKOHANOPHBEIMH CTPYAMH BOJABLI Yepe3 CMOTPOBLIE KOJIOALBI.

AkcnayaTauus Kanraxeil 3aK/aio4aeTcs B NOAAEPKAHHH B HCNpas-
HOM COCTORHHH BXOJ4 B BOAONDHEMHY!O KaMepy, BCHTHJALHH, BOJIO-
nepenUBHLIX TPYG, CETOK Ha BCeX OTBEPCTHAX, HCKJIOYAWIIHX MoNa-
JlaHHe HaceKOMbIX H 3eMHOBOJAHLIX B KaMepy, a TaKXkKe BCeX CTPOHTE/b-
HblX KOHCTPYKUHHA. Kamephl Kanraxefi ciefyer B onpejiesieHHbIe CDOKH
NPOMBLIBaTh H AE€3HHHLIHPOBATS.

[Tpu skcnayaTanuy Becex BoJ03a6OPHBIX COOPYIKEHHH /A 3aXBara
NoA3eMHBIX BOA HeoGxoAHMo o6pallaTh BHHMAaHHE HA cofiepXaHHe 30H
CaHHTapHoO# OXpaHwl H NpelycMaTpHBAaTh Mephl, MNPeAOTBPallaioLHe
nonajaHHe zarps3HeHH#i KakK B BoAo3a0OpHBIE COODYXKEHHS, TaK H
B BOAHLIE HCTOYHHKH.

I'nasa Il. BOAOMPOBONHLIE CETH
§ 3.6. HcnbiTauKA M npHeMKa HapyxHbix TpyGonposogos

Hcenbitagns HapyXHbIX TPYOGONPOBOJAOB THAPABJHYECKHM CIOCO-
Gom (onpemeneHHe BEJHYHHB HCNBITATENbHBIX JaBJIeHHil, XonycTH-
MEIX 3HayeHHH YyTeuyeK BOJbl, HCIbITAHHE Tpy6onpoBo0B B 0OCOGEIX
YCAOBHAX), a TAKKe HX NPHEMKA B 3KCHAYATAUHIO HOKHBI NPOH3-
BOAMTLCY B COOTBETCTBHH ¢ Tpe6oBanuamu CHull 111-30—74.

§ 3.7. Opranmsaums caymGul ceTu

HopMaTHBbl YHCIEHHOCTH PaGouHX A1t O6CAYXHBaHHA BOAONPO-
BOAHBIX CeTell YCTAHABJHBAITCH B 3aBHCHMOCTH OT NpOTSKEHHOCTH
BOJIOBOJIOB M ceTeff ¢ YYETOM HHcaa Paldouux, 3aHATHIX NHKBHAAUHEN
aBapuft Ha cerax (taéa. 3.10).
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Ta6annna 3.10. HopMaTusu uucienmHocTH pabouux
o0 06CAYXHMBAaHHIO BOAOMPOBOLHOIN ceTH

[1poTaXKeH- Iporaxesn- [1pOTAXKeH-

Hocts Boflo- | UHcaenHocTs | RocTs BOAO- YHCNEHHOCTs | HOCTH BOJAO- YHCAeHHOCTD

npoBOAHOM paGounx, npopoatoft pa6ousx, npoBoaHo#R pa6ouHx,

CeTH, KM, qes. CeTH, KM, gen. ceTH, KM, qea.
no Ao Ao
12 3,0 150 23,8 330 41,3
15 3,6 160 24,8 340 42,3
20 4,9 170 25,8 350 43,3
25 6,1 180 26,7 360 4.3
30 7.3 190 27,7 370 45,3
35 8,5 200 28,7 380 46,2
40 9,7 210 29,6 390 47,2
45 10,9 220 30,6 400 48,2
50 12,2 230 31,6 410 49,2
60 13,3 240 32,5 420 50,2
70 14,5 250 33,5 430 51,1
80 15,7 260 34,5 440 52,1
90 16,8 270 35,5 450 53,1
100 18,0 280 36,4 460 54,1
110 19,2 290 37,4 470 55,1
120 20,3 300 38,4 480 56,0
130 21,5 310 39,4 490 57,0
140 22,7 320 40,4 500 58,0

Mpumewanunsn |I. INps nporaxerHOCTH cerH ceuimme 500 kKM Ha Kaxawf nocre-
AYOIHER KHAOMETD ceTH AobaBiaserca HopMarus 0,11 wesopeka. 2. IIpr pacuere yHCJIeHHOCTH
pabouHX B OGMYI0 NPOTSKEHHOCTL CeTH BK/IONAeTCs NPOTSXKeRHOCT: BOXOBOAOB. 3. Ipn
O6CAYKHBAHRH CeTeR B OCOGHIX KAHMATHUeCKHX ycnoBHAax (ropogs Kpa#nero Cesepa m CH-
6HpH), a8 TaKkXe ceTefi C NMOBHIIEHHOA CTeNeHbl0 3aCOPSEMOCTH K HOPMAaTHBAM WHCACHHOCTH
MOI'YT NpHMEHSTHCH NOnpapoulbe Ko3pdHIREHTH, KOTOophe ycTaAHABAHBAIOTCA HAa MecTax
sum;crozmnun OPraHH3amMHAMK B 33BHCHMOCTH OT KOHKPETHHX YCAOBHR BSKCRNYATAKHH
ceref.

IpH nporskeHHOCTH ceredt BojonpoBojoB MeHee 10 KM uHCneH-
HOCTh pabogdx Mo Tpe6oBaHHIO TEXHHKH 6e30MACHOCTH YCTaHABJIH-
BaeTcst He MeHee 3 4YeJOBeK.

B cocras pa6or npu skcnsyaTausH CeTH BXOJAT: NPOodHAAKTHIE-
YeCKHH OCMOTP CETH; OCMOTP M PEMOHT [oXapHbiX THAPAHTOB H ap-
MaTypel ceTH; H3MepeHHe AaBJeHHH Ha ceTH MaHOMETPOM; COCAHHE-
HHE H pasbefHHeHHEe (/aHUEB; MoAYEKAHHBAHHe PacTpyGOB HYTyH-
HpIx TPYG6; NMOCTAHOBKA CENEJOK; CMEHa XOMYTOB y CEJeJIOK B KoJaojle
nox HanopoM; yTenJeHHe ceTeBoll apMaTypPHI H NoKapHLIX THAPAHTOB;
Pasopka yrensieHu#; ororpeBaHHe saMepsIUHX yJaCTKOB CETH H ap-
MaTypHl; NMyCK H 3aKpHTHE MONHBOYHHX BOJOMPOBOAOB; NPOMEIBKA
LOMOBBIX BBOJOB C NPOYHCTKOMA (HacCOHHBIX YacTeli B KoJIoAUE H Y BOJO-
Mepa; PeMOHT KHPIHIHHX KOJIOAUEB CO cMeHOf YYTyHHOro JIOKa;
OYHCTKA KOJIOAIEB OT IPA3H; OYHUCTKA KPHIUKH OT CHEra H CKaJjhl-
BagHe JbJa BOKDYT BOAOpa3bopa; peMOHT H mpOBEpKa BOAOMEPOB.

Jnf npaBHAbHON SKCNAyaTallHH BoAOBojoB AHAMETpPOM IO
1000 MM 1o He3acTpOeHHOH TeppHTOPHH mnpefyCMaTpHBAETCH 30HA
cauuTapHOA OXpaHkl 1o 5 M B ofe CTOpoHm OT OCH TpyGomposona,
NpH JHameTpe BojoBoaoB Gosee 1000 MM — mo 10 M B 00€ CTOPOHHI OT
OcH Tpy6onposoaa.
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Jna obecneuenns aBapHAHO-BOCCTAHOBHTENLHWX H NpPOHIAKTH-
yecKHX pa6oT mo o6CyKHBAHHIO BOAOBOAOB B 3Toft 30He 3anpellaercs
NPOBOJAHTHL BCe BHAB Xo3iHCTBEHHON JeATENALHOCTH Ge3 cOorjacOBaHHA
BJafie/iblleB BOAONPOBOAHON CeTH.

PafionHpoBanne BoJONPOBOJHONX CETH MPOH3BOAHTCA TAKHM 06-
pasoM, 9ToOH TPOTAXEHHOCTH CeTH pafioHa He npeBmmana 300—
350 KM, a paccTosiHHe MeXAy CaMHMH YAaleHHHMH TOYKaMH APYr
oT Apyra Onino He Goabwe 10 M.

§ 3.8. Pa6orn no copepxanuio M peMOHTY cerefl

I1nanoso-npepynpenutenbanie ocMoTpt H  pemontht (IO H
[I1P) npoBoasTcs ¢ uenblo NPeAOTBPAILEHHS NOBPEXIEHHH, BHI3I-
BAeMEIX eCTECTBEHHBIM H3HOCOM, H OCYIIECTBJSIOTCA B COOTBETCTBHH
C YKa3aHHAMH, NpHBeleHHuiMH B Taba. 3.11—3.14.

B cooTBeTCTBHH C COBpPEMEHHHIMH TPeGOBaHHAMH MO MOBHIUEHHIO
NPOH3BOAHTENBHOCTH TPYJAa, COKDAllleHHI0O CPOKOB JHKBHAALHH aBa-
pHH H NpOH3BOACTBA PABOT SKCNNYATAIHOHHBIE YIaCTKH ROMKHB OLITH
oGecneyeHsl aBapHAHO-PEMOHTHLIMH MEXaHH3MaMH: KOMIPECCOPaMH,
3KCKAaBaTOpaMH, MNHEBMATHYeCKHMH CBaeGOAMH, aBTOMaTHYECKHMH
NONREMHBIMH KpDaHaMH, 3JeKTPOCBAPOYHBIMM arperaTamH (B TOM
Yhc/ae TNOABOAHLIMH aBTOCBAPOYHBIMH arperaTamH), MeXaHH3MaMH
ANl UEKAHKH, OOPYOKH, CBepJeHHR H o6pe3skH TpyO; clienHanbHLIMH
MallHHaMH (aBapHfiHO-BofonpoBogHofi ABM-2, peMoHTHO-BOZONpO-
sBogHo#i PBM-2, onepatueHo-BomonposogHofi OBM-1); mexaHusH-
POBaHHBIMH HACOCaMH AJA YAAJNEHHA BOABI H3 KOTJOBAHOB, KOJOA-
eB, a TaKXe YCTaHOBKaMH A/ ONPECCOBOK OTPEMOHTHPOBaHHBIX
yuacTkoB TpyGonpoBonoB H Ap. (Taba. 3.15).

TexHugeckHe XxapaKTepHCTHKH Tajeff, AOMKPAaTOB, NONBEMHHIX
KpaHOB, NHEBMATHYECKHX MOJIOTKOB H APYTHX MEXAHH3MOB MPHBOAATCA
B CIpaBOYHHKAX MO ClleNHaJbHBIM paboraM (MOHTaX CHCTEM BHEILHEro
BOJOCHAGKEHHS H KaHaJu3auus),

OCHOBHHIM TPYAOEMKHM BHIAOM pPaGoT ABJAAETCH NPOYHCTKA OT
OTNoXeHHH y4yacTKOB TPyGONpPOBONOB, NPOMBIBKA H Ae3nHpeKuHA HX.

[MpuyuHaMu OTAOXKEHHHA MOTyT OHITh:

KOppO3usi MeTajyia TPYG, KOTopast MPHBOAHT K OGPa3OBAHHIO
ruapookucH xkene3a Fe(OH),;

BHINajleHHe M3 BOAM NpPH JBHXeHHH ee MO TpyGompoBojpaM cAay-
yafiHo MonaBIIHX MEXaHHYEeCKHX npHmecefi (NMECOK, HJ, rJAHHHCTHIE
YACTHUW H T. IL.);

KH3HelleATebHOCTh OaKTepuii (Hanpumep, XenesoGaxkTepHii);

BHINajeHHe Ha CTeHKH TPYGONpOBOJOB CONER Keslesa M KaJbIHA.

Hanugue 8 BOne XJOPHAOB M cy/AbaToB (HOHBHI HX paspyIlaioT
3allMTHLHIE OKHCHHE MVIEHKH) CTHMYJAHDYeT 0OPa3oBaHHE KOPPO3HOH-
HHIX OT/MIOMeHHH. B ciyuae BEICOKOA KOHUEHTPAHH XJOPHAOB H
cyabdatos (300—400 MT/a) 3HAUHTENbHEIE OTJIOKEHHS HMEIOT MECTO
H TPH MaJex BeJAMYHHAX mnokasarteas crabuabHoctn (0,2—0,4).
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Ta6arna 3.11. TIMO u INTIP no conepxaHuio ceT

sam—

Ham;:gg:auue CocTaB paGor Cpokr paGor
O6xoa ceTH O6xonx no Tpacce BOAOUNPOBOAHHEIX 1 pasa B 2 Mme-

OcMmorp AuHeRHON
ceTeBOA  apMaTypH
H npodero ceresoro
06OPYROBaHHSA

O6cnenoranne
TEXHHYECKOTO  CO-
CTOSHUA MIOKepOB

Ocmotp nepexo-
OB NOX NYTAMH
(ryuuesneit)

Texunueckoe o06-
caen0BaHHe JOMO-
BbIX BBOJIOB

Ocmorp u npo-
BepKa YJIHYHHX BO-
Aopa3Gopos

Hcenenosanue pe-
XHMa paGoThl BOXO-
NpOBONHOR ceTH

[pomuaka cern

Meponpustus mo
NpefoxpaHeHKio ce-
TeBHX ycTpolficts OT
3aMep3anus

llposepka 3anaca
BOAK B nOA3EMHBIX
pesepsyapax

JAMHHA C npoBepKOft HANMYHSA KOODAH-
HaTHHX Ta6JHK, a TaKXe HaJHYHS H
COCTOAHHS KpHILUeK KOJAOAuEB H mpo-
YHX CeTeBHX YCTPOACTB; BHSIBJEHHE
npoBaJoOB MOCTOBHX Y KOJMOAWEB H
Ha Tpacce BOAONPOBOXMHIX JHHHM, Te-
Yefl Ha CeTH H NPOYHX HeHcmpaBHocTed

OcmoTp cereBolt apMaTypH, 3aKJIO-
yalouuics B NPoBepKe TeXHHUecKOro
COCTOAHHA JuHEeNHHHX CeTeBbX 3ajXBH-
XKEK C NpoBepTHIBAHHEM IUNHHJeJed,
NOXAapHHX THJAPAHTOB, BO3JAYIUIHHKOB,
KOJMIOALEB, CHEHHaJbHHX KOJIOAUEB H
ApYrHX YCTPOACTB Ha BORONPOBOAHHIX
JHHHAX

Tposepka MOKepoB HA yTedKy ¢ NoO-
MOUIbIO BOXOMEPOB HJH KaKHM-JHGO
APYTHM Croco6oM

OcMOTp nepexof0B NOK XKeJNe3HONo-
POKHBLIMH NYTAMH H YCTPOHCTB, pacno-
JIOKEHHHX B HHX

Onpegeniedue TeXHHYECKOro COCTOS-
HHSl BOXOMPOBOAHOTO BBOAA HAa O0beKTE:
33JBHKKH KOJOALA, TPYS, NOABOAKH
K BOOMEPY H BceX KPaHOB y BOJO-
Mepa; mpoBepKa COCTOSHHSA BOAOCHAG-
XKeHHS OGbeKTAa H HANHMUHA YTEYKH u3
BHyTperHe#l ceTH

OcMoTp yJaHYHHX Boxopa3Gopos, pe-
ryJIHpPOBKa HX paGoTH

Busisnenue pacnpegesnenust csoGof-
HHX HaMopoB Ha BOXONPOBOAHOH CeTH
ropoga nyreM NpoBepKH AaBJIEHHA Ma-
HOMETPaMH B KOHTPOJbHHX TOYKax

ITpoMHBKa TYNHKOBHX JHHHMA, yyacT-
KOB KOabnesofl ceTH

Ortennente H CHATHE OTEIJICHHSA C Ce-
TeBOH apMaTypH; NPOBEpKa MOXrOTOB-
JIeHHOCTH K 3MMe BHYTPHJOMOBRIX BOXO-
NpoBOJOB H Y370B BORXOMEPOB

Iposepka 3amaca BOAM B pe3epBya-
pax H MOXapHHX BOXOEMaXx

cAana

1 pas s ron

1 pa3 B rox

1 pa3 B roa

1 paa B I—
2 ropa

1 pa3 B mecan

1 pas B 2—
3 mecaua

B  3aBHCHMOCTH
OT MECTHHX YCJO-
Buft

Exerogno 3 IV
u Il kBapranax

ExeauesHo
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Ta6amua 3.12. Tlepeuerp ocHOBuHIX BHAOB pa6oT mo TeKyLIEMY
H KanHTaJhbHOMY pPeMOHTaM BOJAONPOBOAMON cetH

HasMeHOBaHHEe
obpeKTa

Texyuui pemour

Kanuraas suft pemoxt

3aaBHXKH

IMNoxapuue
ApaHTH

ra-

BogopasGopire
KOJIOHKH

Banryan n npe-
HAOXpaHHTeJNbHHE
KJIanaHe

Jomoswe Bogo-
npoBogHHE BBOAW

3amuTa cetn or
KOppO3HH 6ayxKna-
IOWHMH TOKaMH

Heurpansune
AHCnIeTYEpCKHE
NYHKTH
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Ha6uBka caan-
HHKOB H MOATAXKA
raek; cMeHa G6oJ-
TOB, TNPOKJajOK;
oKpacka kopnyca

PemoHT KpenJe-
HHS, cMeHa 6oaToB
H MPOKJAJOK; OKpa-
cka Kopnyca

PemouT Ha MecTe
HeHCcnpaBHHX Ko~
JIOHOK C mpoBepKof
paboTa  9KeKTopa
H IApyrHX 4acTedt
KOJIOHKH; OKpacKa
Kopnyca

3amena Goaros,

NpoOKJaxoK, pery-
JHPOBKA paGoTHi;
oKpackKa

PeMouT oTRENADL-
HHX  NOBpeXjeH-
HHX MecT

Cuarue noreu-
MHANLHHX nHa-
rpaMm TpyGonpo-
BOR — 3eMasg ¢
HeJabio BHABJAECHHS
AHORHBIX 30H

3ameHa OTAeNb-
HHIX y3J0B NyJbTa
ynpan}leﬂﬂﬂ H TIpH-
GopoB CHTHAJH3a-
HHHE H aBTOMAaTH-
SallHH

Pa3Gopka 3ajgBHXeK, WHCTKa, CMa3ka
c 3aMeHOll HIHOCHBLUHXCH wacreil, lia-
6poBKa, pacTOUKA HJH 3aMeHa YIJIOT-
HHTEJbHHX KOJEN 3aJBHXKEK, 3JaMeHa
HIHOIWEHHKX 3aBHXKeK

Pemour c 3aMeHoil HM3HOIIEHHHIX 4a-
crefl; CMeHa HeroflHHX THAPAHTOB; Bpes-
Ka HOBHIX NMOMAPHHX NOACTaBOK C yCTa-
HOBKOA THApPaHTOB

PeMoHT ¢ 3aMeHON H3HOCHBIIHXCH
neranefi; peMoHT H achaJbTHpPoBaHHE
IJIOWANOK H OTBOJHKIX JIOTKOB; 3aMeHa
NOJNHOCTHIO H3HOCHBIIHXCSA KOJIOHOK; 3a-
MeHa KOJOHOK YCTapeBIUHX KOHCTPYK-
nH Ha HOBHeE, YCOBepllIeHCTBOBaHHLE;
YCTaHOBKA YKa3aTeJbHHX TalbaHueK

PeMOHT €O cMeHOl H3IHOIIEHHBIX Je-
Tanefi H mNpoBEPKON paGoTH; 3aMeHa
NOJHOCTHIO H3HOCHBIUMXCH BaHTY3JIOB
HJIH NPeXOXpaHHTEJhHbX KJAanaHoB

Iepexnaska H3HOWEHHNX TPYS BBOJA;
XHMHYecKasl, 'HAPONHeBMaTHYECKAS HJIKH
MeXaHHYecKass YHCTKa BBOAA IS BOCe
CTaHOBJIEHHS ero nponycKHoft cmocoG-
HOCTH; NPHCOEHHEHHe OTAEJNbHBIX KOMOB
K BOJONpPOBOXHOA CceTH; cMeHa BOJO-
MepoB; YCTaHOBKAa peryJasiTopos fasJe-
HHA Ha BONONpPOBOAHMEIX BBOJAX; Nepe-
Bsi3Ka BOROMEPHBIX y3/10B, BHIHOCKA BO-
AOMEDOB K3 OPHAMKOB W KOJOANEB;
CMeHa HIHOLIEHHHX XOMYTOB H CefeJoK

PHTbe KOHTPOJbHHX wyphoB B Me-
CTax HaHGONBIIErO NMOJOKHTENbHOTO No-
TEeHIHaNa TPYGONpPoOBOJOB OTHOCHTEJbHO
3eMJH LJst OnpeliefieHHsT KOPPOIHOHHLIX
nospexjexuil; yCTaHOBKa IamiuTH Tpy-
6oNpoBOAOB OT KOPPO3HH 6J1yHKAAIOMHMH
TOKaMH H NOYBEHHOR KoppoO3uH

Ilepeo6opynoBanue nyHKToB € YyCTa-
HOBKOA MONEPHHIHPOBAHHHX NYJAbLTOB
ynpaBneHHs N0 HOBOR TexHONOTHYECKOR
cxeme



Mpononxenue Ta6a. 3.12

HanMesOBaHKe
o6peKTa

Texymut peMonTt

Kanuranbinifl PEeMOHT

TpyGonposoaw H
CeTH

Konoguu m xa-
MepH

Iioxep # Boxo-
BHITYCKK

3agenka orgens-
HBIX MeCT yTeyex
nyTeM NOCTaHOBKH
peMOHTHHX MydT,
XOMYTOB HJIR CBap-
Kot

INloxyexaHka OT-
JAeNbHHX  pacTpy-
6OB; cMeHa ORHHOY-
HHX TpYO

Iposepka  Ha
YTeuKy OTAeJbHO-
TO y4aCTKa CeTH

YcrpaHenne cBH-
meft, 3agenka OT-
JAeJbHHX Mecr pa3-
pylueHHOR KJAalKH;
PEMOHT XOROBHIX
Ck0o6 H JIeCTHHI;
PEMOHT OTAEJNbHHIX
MecT CTeH, KOJOA-
ues; ofpgenka no-
TpPeBOXKEHHHX JI0-
XOoB

OuyHCTXa  RIOKe-
poB OT rpsAsH; 4a-
cruunas (ao 50 %)
NJAaHHpPOBKa OTKO-
COB; CKalIHBaHHe
TpaB Ma OTKoOCax;
PEMOHT OTREJNbHHIX
MeCT IITYKAaTYpPKH;
0XpacKa, PEMOHT K
3aMeHa MIOKepHBIX
3HaKOB

3ameHa yuwacTKOB TpyS, NpHIIENMHX
B HEroAHOCTb, Ha TPYSH B OTAENbHAIX
caAydasx Jaxe H3 ApYyroro MarepHana;
o6llas MPOTAXKEHHOCTh TAaKHX Y4YacTKOB
He JOMKHAa npesmmarb 200 M Ha 1 km

OGcaenobanne cereil Ha yreuky Ha
y4acTKe, NOAJMeXKalleM KalHTaJbHOMY
PEMOHTY, C NMpPUMEHEHHEM CHelHaJbHBIX
nNpHGOPOB C ONpeccoBKofl STOro yvacTka
Bofloft, c nocaexyoulefi JHKBRAaRHed
O06GHApYyXKEHHHX HeHCmpaBHOCTel

XuMuueckass HJIH THAPONHeBMaTH4Ye-
CKafA MPOMHIBKA CETH HJIH MeXaHHJecKas
NpoYucTKka ee C npombiBKOX Boxoil,
npHMeHsieMble BMECTO MNepeKJafKH 3a-
pOCWIHX YYacTKOB; NOJH3ast 3aMeHa IH-
IPOH3OAANHH K TENJOHIONANHH TPyGO-
NpoOBOXOB C BOCCTAHOBJEHHEM H 3ame-
Hoft Kopo6oB n yraspoB; nepedexaHxa
H 33jeJKa CTHKOB; MPOTHBOKOPPO3HOH-
Has 3aUHTAa HapPYXHHX TPyGonpoBoxos

PeMoHT KHpnHYHOR KJafKH KoJonues
H Kamep c pa3aGopKofl W 3aMeHnoit mepe-
KPHTHA KHPNHYHHX CBOAOB, CTaJbHHX
6aN0K; ReMOHTaX H 3aMeHa H3HOIWeHHO#
apMaTypH H (GacOHHNX wHacTedl; 3amena
KPHIWEK H peryJHpOBOYHHX KaMuef
B OCHOBaHWH JIOKOB; Nepexjaajgka rop-
JIOBHH KOJIOALEB H Kamep; OMITYKaTypH-
BaHHe KOJOAueB 3aHOBO; 3aMeHa TMpH-
WeAMWHX B HErOXHOCTh AEPeBAHHHX KO-
Jofues Ha KHPNHYHHE HAH H3 cGOpHOro
)Kese3o6eTona; cCMEHa H PEMOHT HAacTHJaa
B KaMepe C 3ajBHXKaMH GoJbliloro
AHaMeTpa; CMeHa JIECTHHR H XONOBHX
cKO6; mNOJMHoe BOCCTaHOBJEHHe THApO-
H3OJMSALUHHE KOJoALeB

Ilepeksnagka oros0BKOB BOJAOBLHINYCKOB
H JIOKepoB, 3aMeHa T'HAPOHIOJNALHOH-
HHX WNOHOK H IUNYHTOB JRIOKEPOB H
NoJHOe BOCCTaHOBJIEHHE THAPOH3OMAUHH
Tpy6ONpOBOXOB H KaHaJOB [IOKepoB;
nepeYeKaHKa CTHKOB JKeJe306eTOHHHX
TPY6 RI0OKepOB; PEMOHT ONJKBIIHX OTKO-
COB ¢ 3aMeHoji HX KpenJeHHs Ha Goaee
RONFOBEYHOE; PEMOHT OFPAXACHHA IIo-
KepoB; cMeHa $aTBOpOB, IIAHAOPOB H
WHGepoB; MAaHHPOBK3 OTKOCOB KaHAJIOB
H Hacunefi npu ofbeme paGor Goaee
50 %; peMOMT BOXOBHINYCKHHIX KOJOZ-
nes
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Ta6auuna 3.13. Opuenrnposounas Nepuoamumocts paGoT
N0 KanHT2aJAbHOMY DEMOHTY ceTell H COOpyXeuufi Ha HHX

HauMeHopanHe HauMenoBanne COOPYEHHR Mepropuy-
KTa R xapakrep paGor HOCTh
B rogax
Pesmonm
Cern BORONPOBO- TpyGonpoBoas UYTYHHHE 20
Aa cO CMOTpPOBLIMH Tpy6onpoBoisl cTaabHbe 15
KoJonnaMH ® o6o- TpyGonposoanl ac6ecToneMenT- 10
PyRoBaHHEM Hble
3afBHKKH 5
[Toxapune THAPAHTH 4
BopopasGopubie KOJOHKH 4
CMOTpOBHE JIIOKH 10
Cumena
3axBHKKH 20
Bonopas6opHie KOJOHKH 10
[NoxapHue MUAPAHTH 20
JIIoOKH Kosofues 20
Jliokepu  cranb- Cupponuesmarnyeckas  npo- 3
Hple MHIBKA

Ta6nuua 3.14. Exunnynble HOPMBI
NO IKCHAYaTALHMH BOAONPOBOAHBIX ceTefi *

Taasonasn CocTan BuipaGoTKa
Hanxenopate paGot HOpMa, 6pHraast, Ha GpHrapny,
yel.-g qen. qel.-g
Codepxcarue cemu
O6xoR ceTH, KM 0,6 1 13,3
OcMoTp ceTeBOfi apMaTyphl, MecTo 0,8 3 30
TexuHyeckoe 0Gcne[0BAHHE JOMOBHX BBO- 2 3 12
AOB, MeCTO
Ipomuska BoonpoBORHON ceTH:
KOJbIEBHX YUacTKOB CeTH, KM 16 3 1,5
TYNHKOBBIX JAHHHHA, MecTo 1 3 24
HAOMOBHIX BBOJNOB, MECTO 3 3 8
MeponpusiTHA no NpPeACXPaHEHHIO CETH
OT 3aMep3aHHs:
OTeNjeHHe CeTeBHX 3afBHXKEK, MecTo 0,5 3 48
orenjiesne NOXapHHIX FHAPaHTOB 0,5 3 48
JeHHHTpaRCKoro THNA, MeCTo
OTeIeHHe MNOXapHLIX THAPAHTOB MO- 0,7 3 34
CKOBCKOTO THIa, MECTO
oreneHne BOROPAIGOPHHX GYAOK, Me- 3,8 3 6,8
cTo
CHATHE TeMJoBoH 3alHTH C CETeBHIX 0,4 3 60
3a/[BHXKEK, MecTo
cHATHEe Tensiopoli SalHTH C mOMap- 0.4 3 80
HBIX THAPAHTOB JEHHHTPANCKOTO H MO-
CKOBCKOIO THNOB, MECTO

* TaGawna cocrapneHa MA@ OCHOBAHHH AAHHWX ynpasaensm qBomowanany npr JleH-
roprcnonKoMe.
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Ipononmenne ra6n. 3.14

TMNnanonan Coctap BoipaGoTka
HauueHopanHe pagor HOpMa, GpRrraan, | sa Gpurany,
qen.-q qen. Jen.-g
CHSITHE TemJIOBOA 3allHTH C BOXOpa3- 2,0 3 12
GopHbix GYNOK, MeCTo
[IpoBepka paGoTH BoOAOPA3IGOPOB, MECTO 0,25 1 32
OuHCcTKa KpHILUEK KOJNOAUeB OT cHera, 0,4 2 40
MecTO
O6enenoBaHHe XOJOAUEB Ha HaJJHYHe Fa3a, 0,07 1 114
MECTO
IT rarnoeo-npedynpedumersroild pemonm
PeMOHT BOAONPOBOAHLIX YJAHYHBIX MarH- 65 3 0,37
crpanedt, KM
PeMOHT KOMOBHIX BBOJOB, MECTO 4 3 6
Texyujud pemonm
3ameHa M YCTaHOBKa XeJE3HWX HJH 0,6 2 26,6
3MaNHPOBAHHNX TaGNHYEK, MecTO
KpynHBIl peMOHT 3afBHKeK:
JOMOBHIX, MECTO 10 3 2,4
AHHeAHHX go 300 MM, Mecto 12 3 2
aunedinnx cBuie 300 MM, Mecto 24 3 1
Cpennnfl peMOHT 3afBHXKeK:
IOMOBHIX, MECTO 3 3 8
JHHEeAHKIX, MecTo 3,2 3 7,5
PeMOHT KpaHOB y BOJOMepOB, MecTO 1,5 2 11
PeMOHT noXapHHX FHAPaHTOB:
¢ GOKOBLIMH 3afBHXKaMH, MECTO 4 3 6
6e3 GOKOBBIX 3aJBHIKEK, MECTo 7 3 3.4
PeMonT fepeBAHHEIX KOJOALUEB, MECTO 7 3 3,4
CMeHa 4yryHHHX KpHIUEK, MECTO 0,5 2 3,2
JIuKBHXAUHUA IPOBAJNOB Yy KOJAOALEB,MECTO 3 3 8
PeMonT nomsoke X BoxoMepHOMY yany, 3 2 53
MecTo
DeMOHT oTenIHTeNBHHX XpHIUEK, MecTo 0,25 1 32
3arJymKH JOMOBHX BBOJOB, MECTO 21 3 1,1
Pery/upoBKa KpPBIUKH KOJONUEB, MECTO 3 3 8
3aroroBka oTenHTENbHEIX KpHIIEK, Me- 1 1 8
cTO
PeMOHT npeXynpesuTeabHHX 3HAKOB Ha 3 3 8
AlOKepax, MecTo
PeMmoHT Bo0pa3GopHHx 6YROK, MecTO 2,5 2 6
PeMOHT 4yryHHHX KOJOHOK, MECTO 3 3 8
3aMeHa H YCTaHOBKAa CTOJNGHKOB, MECTO 2,4 3 10
UsroronaeHne cTon16HKOB, MECTO 0,7 1 11,4
Msrorosnenne fepeBAHHNX  Jomievex, 0,25 1 32
MecTo
Harorosaenne Xenesuux TabiHgex, MeCTo 0,5 1 16
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Ta6aunna 3.15. [lepedens mexaMH3IMOB, HCHOAb3YeMHX
IPH SKCOAYATALHOHHNX H aBapHAHO-BOCCTAHOBHTENBHHRIX DABOTaX
Ha CEeTH BOAONPOBOAA H KaHAIH3alUHH

Hasumenopauue MexaHHAIMOB

Hasnavenne

ABTOMalIHHE chienmanbHHe Ha Gase
'A3-53, TA3-5201, YA3-452 u np.

Skckasatops TRna 30-3322A,
30-4121, «/lennurpagenr, «Benapychs,
30-5015 («SonorHuKs) B Ap.

TuapaBaHvecKHe 3KCKaBAaTOPH-NJIaHH-
poBUIHKH Ha Wwiaccu «Tarpas, 3-4010

Byasnosepu Thna JI9T-250, O-521A
(T-180), 12442 (T-130M), OT-75

Baposwe ycranosku: ITI[-208 na
6asze tpakropa T-130M; 3TY-165 Ha
Ga3e TpakTopa MT3-82

usipoynapHukan Ttuna «PoKcous,
CI-71-K33

Tsaraun THna Kpas-258, KamA3-5410,
MA3-504, Kuposen-70!1 u ap.

Tpefnepst tuna I1T-40, 2I1I1-25,
T-157A u ap.

nKowmpeccopu IZH3eqbHHE NpPHUENHHe
ABronepeBHKHEeE KOMNpeccopH THNa
'A3-52, 3UJ1-130
JlaGopartopHsi 3/1eKTpOTeXHHUECKaS

Bucoxonanopuwe ycranoskn KO-504

Astornococs KO-50, raococ 3UJI-150
K Ap.

ABapufinpie HacocH HAa MaWHHAX THNA
3HJI-150, TA3-52

Ycranoska «Buxpb» HAH TpyGoounct-
Hoft cuapsaa Hdy-300

ABToHacocH NpHOeNHWe THNa ¢Ar-
JNaHTHK», «AufHKaHell» H Ap.

Bogtoornnsuue Hacocs THna MT3-80,
MT3-82 # ap. na Gase «benapyce»

[Mpunennas snexTpocTaHUHA Moul-
Hoctbio no0 20 xBr

Ocserutenbnan ycrawoska A3-53
¢ xusenb-reseparopod I[1A3 na Gaze
3WJ1-130

Ycranoska COBA
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IMepepsuxkune Macrepckue: APBM
(aBapHfiHNe pPEMOHTHO-BOCCTAHOBHTEJb-
e Mawmuu), ABM (asapuiflno-Boccra-
HoBHTesnbHne Mawgrue), OBM (omepa-
THBHO-BOJONIPOBOAHLE MAlIHHAI)

Iast npoHaBoACTBa 3eMASHHX pabot

Jas nnaHHPOBKH 9eMJH HAa Mecre
aBapHH
Hdns nmpouspopacTsa 3eMASHHIX paGoT

Hdas peskm TBEpANX MOPOMHHX MO~
KPHTHA H Mep3aBX TPYHTOB

Jns peakH TBepANX HOPOXKHHX MNoO-
KpHITHH H Mep3JIBIX CpYHTOB

Ias TpanCNOPTHPOBKH 9KCKaBaTOPOB
H APYTHX MAIIHH HAa TYCEHHYHOM XORY
Ha 633 W K MeCTY aBapHH

Jas TpancnopTHPOBKH IKCKaBaTOPOB
H APYTHX MaliMH HAa TYCEHHYHOM XOAY
Ha 6asH H K MecTy aBapHH

Jas paapaGoTKH TPYHTOB pYuHBIM
cnocoGom

Hdas pa3paGoTKH TpPYHTOB pYUHEIM
cniocoSoM

Ias kourpoas npu pabore Ha 3JeK-
TPONOACTAHUHAX H T. M.

Jlng npoMHBKH KaHaJH3aMHOHHHX Cce-
Tell H KoJoaues

Jlns OuHCTKH KOJOAnes

Jns ornusa BOIH

Jns rEapoxHHAMHYeCKOR OUYHCTKH OT
OTJIOMEHH BHYTPeHHeil NOBEPXHOCTH
TpyGonposofos (pa3paboTano npon3soA-
CTBEHHBIM SKCHJIYaTaUHOHHO-aBapHAHBIM
ynpassnenneM Mocropucnosnxoma)

B,Jm OTJIHBA BOAH

JIns OTKauKH BOIM

Jlast nomauH SJEKTPOSHEpPrHH Ha Me-
cTe aBapHH

Ilns ocseileHHS Mecra aBapHH C BH-
HOCHEIMH NPOXEKTOpaMu

Hns nnaameHnoOR peaku Merajamve-
CKHX KOHCTpYKUHM

Jdns onpepeneHHs 3acopoB Ha KaHa-
JIH3aUHOHHHX CeTsX



MNpononxkenne Tada. 3.15

HanMeHoBaHHE MEXaHRH3MOB

Haanauenune

Asto6yc [1A3-672, MuxpoasroGycH

Jlerxosot aBromMobHJAb YA3-469,
«MocKBHY»

Ycranosxn DF-3000, LC-1000, FIN-24
4 Ip., CMOHTHpOBaHHHe Ha YA3, PAQ®

Jas nepeBoaku Opurag Ha peMoHT
Hele paGorH

Ias npopesenns perJamentHHX paGor
HHXeHepHO-TeXHHYeCKON cayGoit

JAnsa o6HAPYXKeHHS MeCTOHaXOXIeHHN
yTeuex Ha TpyGonposogax

H APYFHX MallHHaXx

Mpumevwanue OpPHEHTHPOBOTHHA nNepevent MeXAHH3IMOB, YCTAHOBOK H JAPYFHX
yCTPORCTB COCTaB/EH HA OCHOBAHHH ONbITa PaGoTn SKCNAYaTAUHOMHOR BONONMPOBOJARO-KaHAa-
NH3aUHOHHOR cAYXOH r. JleHrHrpaga.

[pouyncTka BORONPOBOAHBIX TPYO MOXKeET GLITb MPOH3BEEHAa MeXaHH-
yeCKHM, XHMHYECKHM H THADOITHEBMaTHYECKHM Clioco6aMy.

Hanugue oryoxeHuit H HeO6XOAHMOCTb NPOYHCTKH TPYOONPOBOLOB
yCTaHaBJIHBaeTCi OCMOTPOM HX BHYTPEHHe# NOBepXHOCTH 4depes
noXapHhe IMOACTABKH BPEMEHHO JIEeMOHTHDOBAHHLIX MOXAapHHIX THA-
PaHTOB, KOPNYCH 3aIBHXKEK H T. Il. HJIH Xe NYTeM BCKPHITHA TPY6 Ha
yuacTkax.

Jns MexaHHYeCKOH IIPOYHCTKH [PHMEHSIOTCA OYHCTHTENH H
pa3phixauTesH. OYHCTHTENH MOTYT GHITb C HEPA3ABHXKHEIMH H pas-
IBHXXHBIMH MeTaJliHgecKUMH cKpeGkamu. Bosee npocThl M yAOGHBL
B paBoTe OYHCTHTENIH C HepasABHXKHHMH cKpe6kamH. Ilpu He3Hauu-
TENbHLIX H MATKHX OT/NOXKEHHAX B TPyOax HCIOJAb3YIOTCS IIETOYHbIE
OYHCTHTENH, NpeAcTaBjslomHue co6ofi UHAMHAPHI, MOBEPXHOCTD
KOTOPHIX TNOKPHITA WIETHHOH, HSTOTOBJEHHOR M3 ynpyro# CTajlbHOH
NpoBONOKH. [l NpOTacKHBaHHA OYHCTHTeNell dYepe3 TPyObl MPOUH-
I1aeMBIX YYacCTKOB NPHMEHRIOT MHOTOXHJbHBIE CTaJibHblE 3/1aCTHYHbIE
TPOCH cedeHuem 3—5 mM, nnuHoA Ha 10—15 M  Gosbule JAHHEE NpO-
YHIaeMOro yyacTka. [ns npeABapHTeNbHOro NpPOTacKHBaHHA Tpoca
NPUMEHSIOTCA CTaJbHEIE YNpYTHe JIeHTHl WIH NPOBOJOKA, TpyGuaThe
c6OpHble IUTAHTH HJM HaNoOpHbBE IMOpLIHEBbie NPHCIOCOGNEHHA co
IWHYPOM HJH TPOCOM.

CranbHble JIEHTH HOJMKHH 06JajnaTh Xopollef ynpyrocTbio, He
HMETh OCTaTOYHHIX Aedopmanufl, He JomaTbes, HMeTh WHPHHY 20—
30 mm u rommuny 1—1,5 mM. KoHusl neHTH o6pa6areiBaioTcsa B BHIE
KPYIJIBIX HaKoHeYHMKoB. [lpuMeHseTcsi TakXKe ynpyras CTajbHas
NPOBOJIOKa AHaMeTpoM 5—6 MM. BBoaumelfi KoOHen JOJKEH HMETDb
nermo pasmepoM 30—40 mm. TpyGuartnie cGopHbIe IITAHTH PEKOMEH-
nyerca pnenarb M3 mopamiomMuHHHsA. JKenaTenbHo, 4TOGbl Ha KOHIe
nepefHero 3BeHa INTaHT AJA Jy4lIero NepefBHIKEHHs HX Mo TpyGe
HMeanch poiukH. [IpH MCIONb30BaHHH HAaNMOPHOrO yCTPOACTBA B TPY-
60npoBOA MOXKeT GHITh BBENIEH He TOJIbKO WHYp, HO H Tpoc. [Ipoancrka
Y4YacTKoB BOJONPOBOAHOR CeTH, KaK INpPaBHJIO, IPOH3BOXHTCA Hepes
NOJACTaBKH BpPEMEHHO AEMOHTHPOBAaHHHX NOXAapHHX THADAHTOB HJH
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XHMHYECKHM cﬂOCOGOM, KOTOpblﬁ 3aKJiogaercd B HANOJHEHHH Npo-
gMIaeMoro ygacTka pactsopoM 20 %-Hol HHruGHpOBaHHOH KHCJIOTH
(cMm. Taba. 3.9).

Jns BoccTaHOBJEHHS NPONYCKHOR CIOCOGHOCTH AefACTBYIOMMX
Tpy6onpoBoaoB MoOXeT GHTL HCIOJb30BaH TPYOOOYHCTHOH CHApSHA
Jy-300, paspaGoraHumii sasosom «BoaonpuGop» Tpecra «MocBono-
KaHaJ»,

Crapsan mBopuTCA B TpyGonpoBoj M MNOA JeficTBHeM JaBJeHHA
BOIEl IBMXKETCS B HeM CaMOCTOSIT&/IbHO ¢ KOHTpPOJHPYeMo# CKopo-
CTbiO, MeHble# CKOpOCTH ABHKeHHs BoAH. Ilpu gBHXeHHM IO TpY6o-
NPOBOAY CHAPAA Yyaanser NPORYKTH oOpPacTaHHA c ero BHYTpeHHeR
MOBEPXHOCTH M pa3pymaerT uX. PaspylueHHHle OTJOXEHHSs B BHAe
B3BeCH TPaHCNOPTHPYIOTCA CO CKOPOCTBIO JBHXeHHS BOJAH W yjAans-
I0Tcs, He 3a6mBasi TpyGonposos. OCHOBHHIMM Y3/1aMH CHapfAja sIBJfA-
10TCs OBHXKHTENb M llepefaTauk. JIBHKHTE b BKAIOYAeT PAA YNPyrux
3MIEMEHTOB, BHIPAGaTLIBAIOMMUX NIPH MPOXOXAEHHH Yepes HHX paGoued
JKHIAKOCTH CEePHIO HeCHJbHHIX BEICOKOYACTOTHHIX TOJYKOB B OCEBOM
HalpasjeHHH, 61arofaps 9eMy NPOHCXOAMT HellpePLHIBHOE MNepeMelle-
HHe OYHCTHOro cHapsna B TpyGonpoBone. Co6cTBEeHHO OYHCTHAA 9aCTh
CHapsiia COCTOHT M3 ABYX TOJOBOK-JepKartenefi pasi Hoxedl, coenH-
HEeHHBIX MexAy cofofi wapHupaMu. HoXHu oTAensloT HMmelomuecs Ha
cTeHKax TpyOolnpoBoja MNPOAYKTH o6pacTaHHs ¢ IOMombio V-06-
pasHHX Xeno6oB. [lepenaTyuk CAYXKHT AJad oOlNpPeAeNeHHS MecTo-
HaxoXJeHHs CHapsila B TPYGOIPOBOJE.

CkopocTh nBHKeHHS paGogelt XKHAKOCTH JOJKHa GhITh He MeHee
1,4 M/c, Heo6xonumo naBJjieHHe AJsa ogHcTKu — 0,17 MIla, Tomuuna
of6pacraiua — B npepenax 10—70 MM, MuHMManbHHA paguyc Io-
BopoTa TpyGu — 450 MM, CKOpOCTb IBMIKeHHs CHApsja NpH STHX
yeaosusax — 1,0 m/c.

JAsi ouHCTKH TPYyOONPOBOZOB MOXET MPHUMEHSATbCS YCTPOACTBO
«Buxpn», Koropoe paspaGoTaHO IPOH3BOACTBEHHHBIM 3KCIIYyaTalu-
OHHO-aBapHiHHIM YIpaBJieHueM pafioHoOB BofionpoBoRHoil cery ([ISAY)
Mocropucnonxoma.

OcHoBHEIMM y3J1aMH ycTpoficTBa «Buxpb» SABAfIIOTCS peaxkTUBHAN
HacajiKa ¢ XBOCTOBHKOM H MeXaHM3MOM peryJIHPOBaHHs CKOPOCTH
BpallleHHsi B 3aBHCHMOCTH OT CKODOCTH JIMHEHHOro nepeMelleHHs
ycTpoiictBa mo TpyGONPOBORY.

MexaHu3sM cOCTOHMT M3 Naphl 3y6UYaTHIX KOJeEC, OJHO M3 KOTOPHX
KecTKO 3aKpellsieHo Ha KOpNyce DeaKTHMBHON HacajKd, H Naph XO-
JIOBHIX KoJsiec, KHHETHUECKH CBSI3aHHEIX CO BTODEIM 3y6uaThIM KOJECOM.
[pu Bpamenun peakTHBHOH HAaCagKH CTPYH BOAH M3 HAKJIOHHHIX
oTBepcTHR (comes) PaBHOMEDHO ¢ NMEPEKPHITHEM OYHILAIOT BCIO BHY-
TPEHHIOI0 MOBEPXHOCTb TPYGONpoOBOAa OT OTJIOXEHHI.

CupponnesmMatHyecKH#t CIHOco6 NPOYHCTKH 3aKJiogaercs B I[po-
nycke gepes TpyGH cMecH BOIH M BO3xyXxa B mponopuum 1 :6 (Ha
1 M® Bonul mopaercst 6 M® Bo3nyxa). TIPH coBMECTHOM ABHMMKEHHM BOJHI
H BO3JlyXa Pe3Ko MeHfeTCHA CTPYKTYPa HX MOTOKA, B pe3yJbTarte 4ero
cospaiotcsi 3asuxpenusi. CKarbii BO3AyX pacliupsiercs H 3a Cuer
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cBoefl SHEPrHM Cco3kaeT yBeJHYEHHEIE CKOPOCTH BO3AYIUHO-BOLSHOM
SMYJIbCHH, pasMEuIBalouiefi yNJIOTHeHHEIe oTJiokeHHs. [IpoMHBKY cerH
c NpHMEHEHHeM CXKATOoro Bo3AyXa MNPOW3BOAAT HA yYacTKax NJHHOMH
200—500 M. Bce mepesiomHEIe TOYKH Ha Npodusie CeTH NPHHHMAIOT 3a
rpaHHLEl MPOMEIBAEMOTrO Y4YacTKa.

B HeKOTOpHIX cay4asX TPYOH NMPOYHILAIOT NyTeM BHICBePIHBAHHSA
OTJOXKEHHA M3 HHX C NOMOIIbI0 6YpPOB. 3TOT CNOcO6 NpHMEHSeTcs
IpH 9YPe3MEePHO 3apOCIIHX TPYGax M IVIOTHHIX OTJIOXKEHHS X,

[Ipouniennbie yqacTKH BOJONPOBOAHEIX CeTeR NOMKHE OuTh Npo-
MBITH M NIpOfe3HH(pHUHPOBAHH. [IpOROMKHTENLHOCTL NPOMKEIBKH OI-
penensieTcsi KOJHYeCTBOM H XapPaKTePOM OTJIOXKEeHHH, HamopoM BOAHI
B cerd ¥ T. n. [IpoMbIBKa 3aKaHYUBaercs TOTAa, Korja BREIXoAsuLas
Boia He GyJer cofiepXKaTh 9acTHl or/ioxeHnA. O6essapaxuBanue npo-
YHI[EHHOT'O Y4YacTKa ocyllecTB/ifiercd BBeJeHHeM BHero xJopa [2].

IlpompiBKa M pe3uH(peKUHUS OCYILEeCTBASIOTCS B HECKOJBKO 3Ta-
NI0B: NpeNBapHTeJbHas NPOMEIBKa—Ae3HH(eKuUs — OKoHUYaTeNbHas
NPOMHEIBKA 10 MOJYYeHHus ABYX YROBJETBOPHTENLHEIX GaKTepHOJOrH-
YecKHX H (DH3HKO-XHMHYEeCKHX aHAJH30B BoAbl. IIpH HoayueHuu He-
yIOBJETBOPHTENLHEIX aHANMM30B MNpollecc NOBTOPSAETCA JO0 MOJOXKH-
TeJbHBIX Pe3yJbTaToB.

ABapuiiHBIli pPEMOHT NPOHM3BOAMTCA B CJAy4asX oGHapyMKeHHS
noBpexJAeHHH, B pe3yabTaTe KOTODHIX HAapyliaeTcsi pexXHM paboThl
BOLONPOBORHOMN CETH M CHCTEME! BOJOCHAGKEHHS B LeJoM (mepesioMbl
Tpy6, TPEIHHE, HapyIIeHHe repMETHYHOCTH CTHIKOBBIX COSAHHEHHH H
T. m.). HeucnpaBHOoCTH M cNMocOGEl HX YCTPaHeHHS IPHBENEHBI
B tabn. 3.16.

IlprannaMH nosiBJeHMA aBapHAHOIO COCTOSIHMSI BOROBOJOB H
ceTefi AABASAIOTCA: BO3HMKHOBEHME THApDABJAHYeCKHX y4apoB IpH BHe-
3a[lHOM TalUCHHH 3JEeKTPOIHEPTHH HJH MO APYTHM NpHYMHAM; BHOpa-
UHA CTHIKOB {0cOGEHHO B 3RIGKMX PYHTaX), HaNpUMep, NPH ABHXEHHH
TSJKEJOBECHOro TPAHCIOPTa, NPHBOAAIAS K HAPYIUEHHIO CTHIKOBBIX
COeMHEeHHit; NOBbILIEHHE HANIOPOB B CETAX ¢ LEJAbI0 NoJJepXKaHUS pPac-
YeTHHIX pacXoioB BOALI NIpU 3arpsisHEHUH TPy OTJOXKEHHSIMH; BJIEKT-
pOXHMMYecKass M [OYBEHHAasi KOPpo3uf; GJHYyXKAalouue TOKH; Henob-
POKayeCcTBeHHOe BHINOJMHEHHEe MOHTaXXHHIX paloT; MOCTOPOHHEE BO3-
IeficTBHe Ha TpyGolnpoBoihl (HampuMep, Npu SeMJIsiHHX paboTax.)
Ycranosneno, 4To uWHCJO NOBpeXAeHHH yBenuuuBaercss ¢ OKTAGDPA
H no despans. Jro ofbsicHAETCH TeM, YTO IIPM 3aMep3aHHH Hachl-
leHHoro oceHHel Barofl rpyHTa NPOUCXOAMT HepaBHOMepHoe CXKaTHe
ero. B naabuefiiueM (HOIGpb—(eBpanb) rpyHT mpomep3aer Mo rJy-
6uHe. [Ipy HaNM4MM CKJOHHHX K BHINYYHBAHMIO BJAXKHBIX TPYHTOB
NpoHcXoaAT 3HauuTe/NbHEe nedopMallMy, BJAHAKOINME HA COCTOANHe
TPY6 M CTHIKOBHIX COeLHMHEHHH,

[Ipu Hapymenun uemeHTHO# M acGecToUeMeHTHOR 3aJI€JIOK PacT-
Py6oB crapas sapenka JoaXHa GHTb o6si3ateibHo BHIpYGJeHa H 3a-
MeneHa HoBo#t. [Ipu JHMKBHMAAauuM aBapHii 3ajeJKy CTHIKOB AOIyCKa-
€TCA NPOM3BOAHTHL CBHHLIOM, Pe3HHOBbIMH KOJbLUAMH HJIH PE3HHOBEIM
lunypoM ¢ YCTpoAicTBOM acGeCTOUEMEHTHOro 3aMKa IIyTeM I[OCJIOHHO
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Ta6anuna 3.16. lepevenr nencmpaBHocTefl B ceTaAx

B cnocoGhl HX YCTpaHEHHA

HescnpasHocTs Cnocol ycTpanenns
Hannune npo- Ina 3agenxn ueGoJAbIIRX NMPORONAbHHX TPELIHH B CTEHKaX
JOMBHBIX TPeWHH | TPy6 craBAT HaxaagHee MydTH HAH cefenxH. B uyrynubix

B CTeHKax Tpy6

Hannune cBHumeft
B TpyGax

Hanuune mo-
nepeuHHX Nepeso-
MOB TpY6

Teur B coepnne-
HHAX TPYG

TPyGax npeasapuTeabHO YAapoM Monotka (maccot 1 kr)
NPOBEPSIOT, He YBEIHUHBAIOTCS JH TPEUIHHH B LJHHY; MEXNy
MOBEPXHOCTHIO TPYOS H MYQTOR MPOKAAABBAIOT SKACTHUHYIO
NHCTOBYIO Pe3aHHY, NMOCPENCTBOM KOTOPOH AOCTHTaeTcs rep-
MeTH3alUHA HepeKTHOro MecTa; IS TOro 4ToOu B JanbHed-
IeM TpemHHAa He yBeJWYHBAAach B JJIHHY, HA KOHLAX ee
BHICBeP/MBAIOT OTBEpPCTHS JAHAMeTpoM |—3 MM; TpemmuHN
Ha cralbHHX Tpy6ax 3aBapHBAIOT, NpPeABAPHTENBHO OCBO-
Gonxs TpYGONMpOBOX OT BOAM; JO Hauala CBApOYHHX paGor
YCTaHaBJHBAIOT TOYHHE TPAHHLUL TPEWIHH; AJAS 3TOTO MecTo
TpeluHbH CMauHBAIOT KepPOCHHOM, a uepe3 20—30 muu Tma-
TeNbHO BHITHPAIOT; 3aTeM MOBEPXHOCTb NPOCTYKHBAIOT; B TeX
MecTax, Fle eCTb TPemHHA, KePOCHH BLICTYNaeT Ha NoBepx-
HOCTb B BHJE Kamneab

Ceuimn gnamerpoM He Gonee 25 MM 3ajesHnBailOT NyTeM
pacceep/HBaHH CTEHOK TPYGH M mociefywoueR nocraHos-
KOfi CTaNbHON HJIH 6poH30BOH NMpo6kH, o6MoTanHON NpALLIO,
Ha CYPHKOBYIO 3aMa3Ky HJIH OeJiHJa; TDYNNoBbe H ONH-
HOYHHE CBHILH AHAMeTpoM Gojee 25 MM B CTEHKaX YYryHHBIX
TPyG 3afe/LBAalOTCA C MOMOLIbIO HAKJIAXHBIX My(pT, CefesoK
C XOMyTaMu ¢ TNpPoOKJafKoR JHCTOBOR pDeIHHH AN repme-
TH3ALHK

NepesoMut YYryHHHIX TPYS YCTPAHRIOT YCTaHOBKOR Ha-
KJafHBIX MyQT C PE3HHOBHIMH YIJIOTHSIOUIHMH NPOKJAagKaMH;
dactb TPYGH y MecTa nepejoMa BHIpyGaioT, 3aTeM CTaBsT
HOBHA yvYacTOK TpyGhl H 3aKpenasioT HagpmxHOA MydTol
(rau aByms mydramu)

Teub B cOegHHEHHAX TPYS BpeMEHHO (1O BHKJIIOYEHHS
NOBPEKAEHHOr0 YYacTKa) YCTDAHSIOT 3aK/IMHHBAHHEM oOpa-
30BaBLIEFOCA OTBEPCTHS MEJIKHMH JNEePeBSHHBIMH KJIHHbSMH;
B Cyyae YTeuKH BOAH uepe3 NPOKNAAKYy MeXAy ¢JAaHLaMy
NOATATHBAIOT GOJTH; ec/H TedYb He Mpekpamaercs, To CTa-
PYIO NPOKJAAKY 3aMeHAIOT HOBOR; npH HencnpasHocTH 60-
TOBOTO COEJMHEHHS NpPOUIBOAHTCA €ro 3aMeHa; HeGONbIIHe
(BoOCHBIE) TPEUlHHH B CTAAbHHX TPy6ax YCTPaHAIOT 3ade-
KaHHBaHHEM; eC/IH 3ayeKaHKa He JOCTHTHeT LeJH, TO MEeCTo
NOBPeXEHHS O06epTHBAIOT TKAHbIO, Gpe3eHTOM, MEIIKOBH-
nofl, BOHJIOKOM uauM pesHHoft, 3aTeM ancToBOft CTanAbO K
CTATHBAIOT XOMyTaMH; B CJyYae YTEYKH BOIH Yepe3 3aKpH-
THi€ 33JBHXKH, BeHTHJIbHbE H BOXOPA36OpHHe KpaHH YIJOT-
AAOT HaGHBKON B CaNbHHKAX HJIH XKe 3aMeHSIOT CANbHHKH:
TPemHHN B OpOH3OBOM HAH CTANbHORA apMaType 3ananBaioT;
B KaYeCTBE MNPHNOA HCNOAb3YIOT CMJap CBHHUA H 0J0Ba
B UPONOPUHH 2 : |; MecTo NpANOSA 3allHWAIOT B NOKPHBAOT
TpaBieHofl consuolt xmcnoroft



yepeRylowelicd 3a9eKaHKH npsaell JibHa H acGecrolieMenta. Cpexe-
sajleflaHHble pacTpPYGHHeE CTHIKH, CPa3y IocTasJeHHBe Mof Bosjefi-
cTBHE THAPABJHYECKOro naBJeHHs, NO/KHH HaXORHMTbcA Noj Habio-
aeHHeM 2—3 CYTOK; ZRaBJeHHe INIPH STOM He JOJKHO NpPeBHIIATh
0,3 MIla.

[Ipu noBpexneHnu pacTpy6oB YyTYHHEIX TPY6 160 yCTAHABAMBAIOT
criellMasbHble HAaKMafHHe My¢TH, JH60 BHPYGaloT nedeKTHHIH pact-
py6 H raaakuHe KOHYCH TPY6 3aKpelJSIOT HaABHXHOA MYydTol.

3anenka TpellluH H DAaKOBHH Ha BHYTPeHHefl MNOBePXHOCTH Oe-
TOHHEIX, CTaJbHHX H YYTYHHYX TPYGOIPOBOROB MOMXET OCYIEeCTB-
nATbCA OeTOHHBIM pacTBOpPOM. PacTBOp, NPHIOTOBJIEHHBIA H3 CyJlb-
¢aTocToNKOro NOpTAAHALEMEHTa, HAHOCHTCA HA CTeHKH TPY6 ¢ MoMo-
lbI0 PACTBOPOHACOCOB C DACIHHIHTeNLHOA TOJIOBKOA, CMOHTHPOBAaH-
HHX Ha TeJeXKax, HMEWIHX C3agd Bpallalouuecs JoNacTH A/
pa3paBHHBaHHA HafpacbiBaeMoro Ha CTeHKH TPY6 pactBopa. [lpu
IuaMmerpe TpyGonpoBona MeHee 610 MM pacTBOpOHACOCH NepenBHTalOT
o HeMy ¢ IOMOIIbIO 3JeKTpoJeSenku; B Tpybax GoJblUOro JuaMerpa
NPHMEHAIOTCA CaMOABHXYIIHecs MeXaHHU3ME.

PeMoHT BORONpOBOAHEIX TPY6 MOXKeT OCYUIECTBJSATbCA TOPKpe-
THPOBaHMEM LEMEeHTHEIM PacTBOPOM. ITOT c¢Noco® NpUMEHHM AJjs
Tpy6 Auamerpom 900 MM u Gosee. llemenTHm#A pacTsop (TOpKpeT-
GetToH) noA GONBLIMM AaBJIEHHEM MOCJHONHO HAHOCHTCH Ha BHYTPEHHIOI
noBepxHocTh Tpy6. TopkperGeron npexcras/sier cofoff cMech IecKa,
lleMeHTa H BOABl, KOTOpas HarHeTaercs [o rHOKoMY IIAHTY B lleMEeHT-
Hylo nywky. Komnpeccop cospaer B Heli H3GHITOYHOE JaBJIeHHe,
nox neHcTBHEeM KOTOPOro TOpKpeTGeTOH pasfpacuiBaeTcl IO CTeH-
Kam.

[Mpu Heo6XopuMOCTH BHYTPEHHIOK [OBEPXHOCTb TPYyO mepex
TOPKPEeTHPOBAHUEM YKDeNAAIOT apMaTypHOH CeTKOH Aas MNOBLILUEHHS
NPOYHOCTH 3aUIUTHOA 06OJOYKH. BHyTpeHHHMe NOBEepXHOCTH CHJbLHO
NOBpeXAeHHEIX B pe3yJbTaTe KOPPO3HH TPY6 MoryT NOKpPHIBATHCSA
TEPMONJIACTHYHBIMH CMOJAMH. STHMH CMOJaMH TaKXe MOTYT INOKpHI-
BaTbCfl NMOBEPXHOCTH H HOBHX TpPYGONpPOBONOB, €CAH HaMedaercs
TPaHCIOPTHPOBKA IO HHUM AarpecCHBHHIX JXHAKOCTef.

Jns npeporspailleHHsi BO3MOXHOIO BHIIHPaHHSI pacTpyGHHIX CTHI-
KOBHIX cOeiMHEeHHH TpY6 u 115 npuAaHus uMm GoJbliedl KeCTKOCTH
NPUMEHSIOT cnelManbHble CTATHBaloOHe ycTpofictsa. Jlas mpenoxpa-
HeHHs| CTaNbHHX GONTOB OT KOPPO3MH MX NMOKPHIBAIOT GHTYMHBIM J1a-
KOM.

Hosrie BononposoAHuie JIUHHH HJAH BBOAK B COOpYXeHHS MOA-
COefHHSAIOTCA K CYUIECTBYIOIUM MarucTpajisM ¢ MOMOIUIpIO 3apaHee
YCTaHOBJEHHHX TPOHHHKOB ¢ 3aIBHXKKAaMH, a TaKxe NyTeM BDE€3KH
B CYIIECTBYIOIYI0O MarucTpajb H YCTAaHOBKH CeleJOK HJH HOBOro
TpofiHuka {cM. puc. 8.3).

[Npu noxcoenMHeHHH B CYIIECTBYIOUIYIO MarHCTpajb HOBOA JIMHHH
NyTeM YCTaHOBKHM TpOHHHKAa HeO6XONHMO OTKJIO4WAaTh MArHCTpa’ib H
OTKauHBaTh BOAY C OTKJIOYEHHOI'0 YdYacTKa, 4TO SIBJASIETCS CYLLECT-
BEHHHIM HeJOCTaTKOM JaHHoro cmocoba.
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Puc. 3.3. 3naueHHe GeapaiMepHOro Ko-
s¢uuuenta K

Puc. 3.4. PacueTHble cxeMun BHINTyCKa
BOAH H3 BOZOBOJOB
I — panTysH; 2 — BHAYCKH

B noBbimeHHLIX MeCTaX BORONPOBOAHLIX MarMcrpasieii H B npo-
Ilecce 3KCMayaTaluH, a TAKXe OpH NyCcKe NocaeZHHX B TpyOONpoBOAax
06pasyioTcs BO3AYIIHBIE CKOMJEHHS, KOTODble YMEHBIUAIOT KHBOe
ceyeHHe, MOBHIUAIOT THAPABJIHYECKOE CONPOTHBAEHHe M TEM CaMbIM
CHHKAIOT NPORYCKHYIO CNOCOGHOCTH TPY6. YRaluTh 3TH BO3AYLIHLIE
CKOMNJIEHHs MOXXHO NPH ONpeJesieHHOH CKOPOCTH ABHIKEHHA JKHIKOCTH

(m/c) —
vy >k V 2gD sin aji, (3.12)

rae D — pHyTpeHHHH AHaMETp TPYOHI, M; g — YCKOpeHHe CBOGOJHOro
najeHusi Ted, M/c* o — yron HaKNOHa HUCXOLAllero y4acrka; A —
Ko3(xpHIIHEHT THAPABJIHYECKOTo CONPOTHBJIEHHS; k — Ge3paaMepHEIH
Ko3dpHLUUeHT, onpeaeasieMblt o rpaduky (puc. 3.3) uau no popmyJe

k= 0,073 (sin ) ~0-43,

[lpu npoBeneHHH DEMOHTHLIX pPabor OTAeNbHBIE Y4acTKH cerelt
H BONOBOJOB AOJXKHBI ObITE OCBOGOXKJEHB OT BOABI. [Ipozo/xuTe/nb-
HOCTbL ONOpOXHEHH TPYGONPOBOLOB MOCTOSHHOTO HHaMeTpa Yepes
BHINycKH onpefensiercs No dopmynam A. A. Cypuua, KoToprle npH-
MeHHMbl TipH JJIHHE PEMOHTHLIX yYacTKoB A0 1,5 KM, miHHe BhInycK-
HEIX OTBETBJEHHII He MeHee 2 M i OTHOLIeHHH AHaMeTpa BRINYCKa K AHa-
Metpy BonosoAa dofD = 0,35 nna cXeM, NoKasaHHux Ha puc. 3.4.

®opmyau A. A. CypuHa npeoGpasoBaHEl K Gonee yIOGHOMY H
npocromy Buay M. E. CTpOHrmHEM (cM. HuKe).

ITponomxureabnocTs () ¥ MaKCHMasbHAas CKOPOCTH ONOPOXKHEHHS
BOAOBOAA (Uyaxc) MOTYT OhiT,b BHYMCJEHH MO dopmy.ram:

no cxeme pHc. 3.4, a:

b = 0,45 (D/dy)3 Vmo L/V H;; 3.13)
Vinanc = 4:43: (D/do)*V Hy/(1,68 + Ply); (3.14)



no cxeme pHc. 3.4, 6

ts = 0,45 (D/dg)* V2,36 + B, [(Ly + L,)/V H,)s (3.15)
vamanc = 4,43/(D/dy)* V H4/(2.36 + Bly) (Li/(Ly + Ly)J; (3.16)

no cxeme puc. 3.4, ¢
ts = 0,45 (D/do)* [V'1,68 + Blo (La/Hy) (V Hy — V H,)) +

+ V2,36 + Bl (L + L)V HL (3.17)
Us Maxc =¥ 0y mane- (3.18)

3uaveHHs P = Ay/dy (Ay — Ko3(pduuHEHT conpoTHBIEHHS TPYOH BH-
nycKa) cjaeayiouite:
d°| 100 I 125 I 150 I 200 l 250 l 300 I 350 I 400 l 500 I 600

8 [0,403 0,308 | 0,245 | 0,176 | 0,126 | 0,0957 | 0,0763 | 0,0628 | 0,0458 | 0,0353

Bo Bcex ¢opMysnax 3Hauennms L u H H3MepsiloTcs B Merpax.

IIpu skcnanyatanuu cerefi CBOeBPEMEHHO JOJ/IKHEI GHITh NPHHATHI
MepH [0 NpelOoXpaHeHHI0 OT 3aMep3aHHs BOAb B TpyGompoBojax H
apmatype. [Ipodunakruueckofi Mepofi NpepoxpaHeHHsl TPyGoOmpoBo-
IOB OT 3aMep3aHHA ABJfAercs YKJaJAKa HX HHXKe INMYGHHH IpoMep3a-
HHS TPYHTA RJA AaHHOK MeCTHOCTH. TpyGonpoBoAH, yJaoXKeHHkbIe BhIIIe
rayGHHLH [POMEpP3aHHA TPYHTa, CJAelyeT JOMNOJHHTeNbHO YTeIJHTh
UMM ofecleyHTh B HUX HENPEpLHIBHYIO UHPKYJSIHIO BOIHL.

Apmarypa (noXapHble T'MAPAaHTH, 3aJBHXKH, BaHTY3H), YCTa-
HaBJHBaeMasi B CMOTPOBLIX KOJMOAUAX, NOKHA eXerojHo OTemasThCs
nepel HacTyIJIeHHeM MOPO30B He TOJIbKO Ha y4acTKaX Tpy6olpoBofioB,
yJIOXeHHEIX B 30He IpoMep3aHus IPYHTa, HO H TaM, I'ie HeloCTaTOYHO
MHTEHCHBHZ UMPKYJSAUHA BOAH. JIA OTeNJeHHs HCNOJIb3YEeTCA CoIoMa,
ApeBecHasi CTPYXKa, MHHepaJ/ibHas BaTa, BOMJIOK, MakKJA H JpyrHe
TENJIOH30AMOHHEE MaTepHasbl. TelIOH30AALus YKaaAuBaercd Ha
NoJAepXKUBAIOLHe JOCKH B TOPJOBHHAX CMOTPOBHX KOJOJUEB, KOTO-
pble JOMXHHW OHTh pacrnojoxeHn Ha 0,4—0,5 M HHXe KpHIUKK
KoJsonua.

TonmuHa cros oTenssIoNlero MaTepuaJ/a NpUHUMAercs B 3aBHCH-
MOCTH OT TeNJIONPOBOAHOCTH MaTépuajga H MeCTHHX KJIUMAaTHUECKHX
ycnouil. [IpakTuyeckn Ans cpenHeill MOJOCH MOXHO NPHHATHL TOJ-
WHHY cJofl (CM): IJIS CoIOME H JpeBecHoli ctpyxku — 25--30,
AN MuHepaabHo#t BaTtel — 10-~15, ans Bofinoka — 10-+-12.

YTeNIHTh KOJOAell MOXHO TaKXKe, YCTAHOBMB JONOJHHTEALHO
IepeBAHHYI0 KpPHILUKY. YTEIJISIOMHA MaTepHal B KOJOAeLl AOMXKEH
YKRaARBaTbCA TOJNBKN B CYXOM COCTOSTHHH.

OrorpeBanne 3aMOpOXKeHHEIX Y4aCTKOB BOAONPOBOAHOM CETH cJIely-
AyeT MPOH3BOAMTL C [IOMOILKIO FOpAYEH BOAH, Mapa H 3JieKTpHYECKOro
Toka. ['opsigelt BoAo#i, KaK NpaBHJO, OTOrpeBailoT TpyGONMPOBOAK!
HeGoabIIMX cedeHWH M apMaTypy, pacliojlaraeMyio B CMOTPOBHIX Ko-
JOllax WJH HeOTaNJuBaeMbIX IomellleHnsx. [Ipu srom ororpesaeMire
Y4acTKH oGepTHIBAIOT BETOWIbIO M IOJNHBAOT ropsueft BomOH.

3amepsmne BOZOMEpH He paspeluaercsi oTorpeBaTh BOLOH HJH
Napom. OTOrpeB HX NMPOH3BOAST B TEIIOM NOMEMIEHHMH, AJIA 9ero Bo-
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IKOMEPE CHHMAIOT C MeCT HX YcTaHOBKH. OrtorpesaHHe 3aMep3mIHX
yuacTkoB napom Gosee 3ddpeKTHBHO, yeM ropsiveit pomod. Has wc-
NMONb30BaHHUsS I1apa B 3THX LEeJAAX NPHUMEHAIOTCA NepelBHXKHHE napo-
BbI€ KOTJIH C TPAHCTIODTHPOBKOM I1apa K MECTaM pasorpena ¢ [OMOIIbIO
NpopesHHEHHHX LITAHTOB AnamerpoM 15—20 MM, anuHO# 50—60 M,

OrorpeB apMaTyphl B CMOTPOBHIX KOJIOALAX OCYLUeCTBJsAETcs Mmy-
TeM NoJa4H Mapa B KoJiofell, KOTOPHI Ha 3TO BpeMs 3aKpHIBaeTcA
(HanpuMep, COJIOMEHHHIMH MaTaMH).

Ins ororpeBanus TpyGoNpoBOfioB Nap C NOMOILbIO LJIaHra IO-
Jlaercsi B 3aMepswHil TpyGonpoBojJ, 4epes OrBepcTHe, o6pasoBaHHOe
nocjie CHATHA (acOHHOR YaCTH, HJH depes ClELHANbLHO NPojeaHHO®
oreepctHe. [1o Mepe nporpesa wJIaHr NpoABHraeTcsi Bepes Mo Tpy6os.
nposBofly Ha BceM IporpeBaeMoM YydacTKe.

[Ipu ororpeBe BomOpasGOpHOf KOJOHKH (MOCKOBCKOro THIIA)
nap no IJIaHTy Nojaercs B KOJIbLieBoe MPOCTPAHCTBO MEXAY HapyX-
HbIM KopnycoM H mTanrofi. Bpemsi ana ororpeBa 3amepsiuefi Bojo-
pa36opHOHl KOJIOHKH cocTaBjsier 5—8 MHuH.

[Ipu ucnosb3oBanuM JAs pasorpeBa 3aMep3lIMX Y4acTKos TpyGo-
NPOBOJIOB 3JEKTPO3HEPrHH TOK JoJ/KeH OGbith (A): LJS BBOZOB B 3]a-
HHS U coopyXeHHs — He MeHee 200, asa TpyGonposoaos d < 150 Mm—
He meHee 300, mas TpyGomposoaos d > 150 mMm — He Menee 500.

JIns 9yryHHHX TPY6 CO CTHIKAMH, 3aleNaHHBIMH CBHHLOM, BeJH-
YHHa TOKa He JoJIKHA npesbinath 500 A, Tak Kak B IPOTHBHOM CJY-
9ae MOXET pacIJ/IaBHTbCAl CBHHELl B CTHKOBHIX COGRHHEHHSX.

[IpumeHssi aneKkTpooGorpeB, HeoGXOAMMO YUMTHIBATH CJeLyloliee:

3JIEKTPHYECKHM TOKOM MOXKHO pasorpeBaTh TOJbKO CTaJbHEIE Tpy6o-
NpoBoAb H YYyryHHHle TpyGompoBoin ¢ pacTpy6amu, 3afie/laHHLIMH
CBHHLIOM;

NpH NoLKJIOYEHHH OTOrPEeBaeMoro y4acTKa TpPyGolnpoBoja K TpaHc-
¢dopmaropy OZHH NpPOBOA NPHCOEAMHAIOT K 3aMOPOXEHHOMY Y4acTKY,
Apyrofi — K He3aMOPOXEHHOMY;

3MEKTPHYECKH#A TOK DACN/IABJSAET TOJbKO HE3HAYHTEJbHBIA CJoR
Jbja, npuJeraiouifi K BHYTPeHHeA MOBEPXHOCTH TPYOH; AanbHeil-
Iee ero MJaBJeHHe OCYUIECTBJAsieTcsl BONOH, NonaBaeMoft B TpyGo-
NpoBojL uyepe3 IMOXAapHBIA THAPAHT HJAM JAPYrHe ycrpoficTBa.

Huxe npuBoauTcsi OpHEHTHPOBOYHOE BpEMs, HeoOGXofHUMoe LIS
oTorpesa tTpy6omnposoja:

Inuna tpyGonposoga, M . . 10 10—50 50—100
Bpems ans ortorpesaHus, 4
nppd=5 w4 . . . .. 03—07 1,5—2,5 3,0—4,5
npH d= 100 MM « s 1,0—1,5 2.5_3,4 4,0—6,0

§ 3.9. KonTpoabHble HCNHTAHKA BOAOBONOB H cerei

KoHTposibHEle HCNHTAHHA BOAONPOBOAHMX JHHHH NpPOH3BORATCA
C Ueabl0 onpefeseHH HX TeXHHYeCKOro COCTOSHHA (NponycKHo#
COOCOGHOCTH, HanopoB, MECTa M BEAMYMHH YTedeK). UcnuruBalores
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BOAOBOJM, MaruCTpaJibHLe H pasBoAsmue cetH. B Tex cayuasnx, koraa
10 TeM HJH HMHHM [DHYHHAM BO BpeMsi HCNBITAHHMA HCIIOJb30OBaHHEe
NOCTOSIHHOTO OOOPYNOBaHHS CHCTeMBl BONOCHaGXKeHHs (HaCOCHOTO
¥ BOJOMEDHOro OCOPYAOBAHHS H JpP.) HEBO3MOXXHO, NPHMEHSIOT
nepenaBHXHEIE YCTaHOBKH.

B Xoze KOHTPOMBHBIX THAPABJHYECKHX HCNLITAHHE BOAONDOBO-
JOB TNIPOM3BOAATCH CJeAylomue paGOTH: MaHOMeTpHyecKas CbeMmKa,
A3MEpEHHE THpaBJHYECKHX COIIpOTHBJIeHHl':l prdonpogonos, KOHT-
poJibHbIe HCIIBITAHHH HA yTeuKy, CHATHe (aKTHYECKUX XapaKTepHCTHK
HACOCOB.

Ilpu mMaHoMeTpHYeCKoH CBeMKe H3MEDPSIOT CBOGOAHHIE HAIOpHl B
pa3JHYHBIX TOYKAX CeTH. B HayaJbHBIA MEPHON 3KCIJyaTauHH Takas
CBEMKA INO3BOJSIET YTOYHHTH DACUETHYIO cXeMy cerH. Jas cwemKH
peKOMEHAYeTCs HCIOo/ab30BaTh oOpasloBhle MaHOMeTpH KJacca 0,4.
OuH yCTaHaBJIMBAIOTCA B KOJIOAUAX, HaHGO/1ee BIH3KHX K y3JlaM CeTH,
rA€ eCTb NMOXKAPHLIe FHAPAHTH HJM 3apaHee MPEAYCMOTPeHH! lITyLepa
ISl TOAKJIOYEHHS MaHOMETpOB.

MaHomerpHuecKass cbeMKa ROJIKHA MPOBORUTLCH ONHOBPEMEHHO
BO BCeX HCIBITHIBAEMBIX TOYKAaX, IO BO3MOXHOCTH NPH HEHM3MEHHLIX
yc/JIOBHAX DAaGOTH ceTH M BOJNOBOXOB B 4achl MaKCHMaJbLbHOTO H MH-
HHMaJIbHOTO BOJOMNOTPEG/IEHHA.

Hamepenune ruapaBiuyeckHX cOnpOTHBJGHHHA NpPoOH3BOAAT, YTOGH
ofnpepesuTh 3apacTaHHe TPY6 M COOTBETCTBEHHO HX IPONYCKHYK
cnocob6HocTh. MeToaHKa npoBejeHHs HCIILITAHHA 3aBUCHT OT AMAMETpa
1py6ONPOBOAOB H OCYLIECTBJAAETCA CJAEAYIOUIHMH CIIO0COGaMHU:

c6pocoM BOJAHI uepe3 OAMH NOXKAPHHEIA THADAHT;

c6pocoM BOJLI Yepe3 HeCKOJNbKO NOC/IeN0BaTeNbHO PAacloIOKeHHBIX
NoXKapHLIX THAPAHTOB;
c6pocoM BOAH uepe3 CTeHAep, CHaGXKeHHEIA cnenmaJbHOR Hacaj-
KOH;

«crioco6oM TpeXx MaHoMerpoB», paspaGoranmeiM AKX HM.
K. IO. Mamduaopa.

[lepBeIM cnocofom pekomeHAyercsl IPOBOAHTbL HCIHWTAHUA Ha JIH-
HHSIX ceTH AnaMerpom Jo 300 MM, TaK KaK H3MepsieMblli BoLOMepaMH
pacxoj soiH MoXer GbiTh He Gojsee 20—30 J/c.

Ilns usMepeHHs BHIGHpAIOT yYacCTOK, IO AJHHE KOTOPOro pac-
nonaraercs He MeHee TpeX MoXXapHHX ruapanToB (puc. 3.5). Ha nep-
BolX JABYX YCTAaHABJMBAIOT CTeHAepHl ¢ OOpa3LOBHIMH MaHOMETpaMH
A5 ¢pUKcallMH Hamopa B 3THX TOYKAaX H onpejejieHHss Mo HHM Io-
Tepp Hamopa. BmMecTo cTeHZepoB MOryT HMCIOJB30BATHCH CIELUHATBHO
BpesaHHble IUTyllepa ¢ KpaHamH. Ha TpeTheM ruapaHTe MOHTHPYIOT
CTeHJep, Yepe3 KOTOpHI npou3BoaHTca c6poc Bogn. COpoc onpexens-
erca au6o no ofbeMy (HanpHMEp, NyTEeM 3anoJIHeHHss WHCTEPH MOJH-
BOYHBIX MallHH), JH6O C MOMOIWBIO BofoMepoB. Bo Bpemsi MCIILITaHHA
Bce pogonoTpeOHTENH Ha HCOLITHIBAEMOM YyYacTKe OTKJIO4aloTCH,
3aQBUXKKA 3aKphBaeTcl. HalekHoCTh 3aKpbITHS 3alABHKEK IpoBe-
PsieTcs 10 Hauajla H3MEpEHHH Mo MOKa3aHusM MaHoMeTpoB M; u M,.
llpu sakpuTOil 3apBHXKKE M OTCYTCTBHH c6poca uepes ruipant [,
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IMOK3a3aHHA MaHOMETpPOB 6y11y'r OTJIHYATbCA HA BejHYNHY pasHOCTH
HX FEOJIle3HIECKHX OTMETOK, KOTopas AoJIKHa OHITh 3apanee H3BECTHA.

DakTnyecKoe YAeNbHOE CONPOTHBJICHHE TpyGonposoaa onpeae-
Jasercs mo dopmyJie

Aganr = AR/(1Q)%, (3.19),

rie Ah — noKasaHus MaHoMeTpoB mpH cOpoce Rogm: Ak = (M; +
+ 2) — (M3 + 2,); Q — pacxoa Boabl, c6packiBaemofi NpH HCMBITA-
HUAX; | — pacCTosiHHe meX1y o6paslOBEIMH MaHQmerpamH; 2 — Teo-
Ie3nqeckas OTMeTKa TOYKH, B KOTOPOA YCTaHOpjeH MaHOMETD.

Crenenb 3apacranus ucnuThiBaemoro TpyGonposopa 6Gyaer Xa-
PaKTepH30BaThCid OTHOLUEHHEM

ke = Agant/Arada,

rie k, — KoadpdHuuenT yBeaHgeHHs] CONPOTUBNACHHSA; A .6, — YACID-
HO€ CONpOTHBJeHHe TPyGonpoBOja JaHHOTO AHMaMerpa Nno TaGJaHLAM
®. A. lleseneBa; Agaxr — (akTHUECKoe yNeNbHoe conpoTHBJIEHHE
TpyGolpoBoja.

[Morpemnoctn usMepenust Agaxy NPH HCIOJNh3oBaHHH OGpasLo-
BHIX MaHoMeTpoB KJacca 0,4 u Bogomepa BB-50 He npeswuuator 5 %.

Bropo#i u Tpernit cnocobpl fABJAsIOTCS MORH(RKanUsMH NepBOTO.
OHn no3BOJSIOT NyTeM YBeJWYEHHS KOHTPOJHPYemoro pacxofa Hs-
MepSATh C MOrpelmHocTeI0 5[0 % CONpOTHBIEHHSA NUHHHA AMAMETPOM
no 400 MmM.

HaMepennsi ruapaBiMueCKHX CONPOTHBJEHHH geTBepTHIM CIIOCO-
6oM NpPOU3BOASAITCA CJHEAYIOIHM OGpa3oM.

Bri6upaercsi y4acTtok, Ha KOTOpOM YCTaHaBJHpaoTcs TPH MaHO-
merpa M;, M; u My (puc. 3.6). Uacts TpaH3HMTHoro pacxoga BOJAM
c6paceiBaeTcsl Mexny MaHometpaMH M; u M. IIpy stom mpoucxomur
KOHTPOJIb HAMOpPOB B Hayaje M B KOHIE YYyacTKa, a Take B TOYKE
cOpoca pacxoaa g.

yaeﬂbﬂoe COHPOTHBﬂeHHe Ad)ax-r BBIGHCJACTCH ¢ MOMOUIBIO ypag-
HeHnsi GajlaHCca pacXoAa BojW B TouKe c6poca:

(3.20)

“Eh -
a=a+Gma= [ i =gt ) B gy

rae @ ¥ @, — pacxoan N0 YYaCTKaM.

Ypasuenue peluaercs OTHOCHTENbHO (aKTHYecKoro yaelbHOrO
conmporuBJeHus TpybompoBoaa:

_ L (y/Bh 1/ By

AOHHT_T,T(I/ T_ T).

rae Ahy u Ah, — moTepH Hamopa COOTBETCTBEHHO ya yyacTKax HJIH-
HoWt [, H [y,

[Ipu ucnuTanuAX HA yyacrke Mexay MaHOmerpamu M, u M,
BCe BOZONOTPeGHTENH NOMIKHE OBITh OTKJIOUEHH. [lyg NoNydeHus pe-
3YJIbTAaTOB C MOFPEWHOCTbIO o 5 % RocTaTOMHO Hamepnuts pacxon g,
coctasasiomuii ge MeHee 10—15 % or TpaH3HTHorq pacxoja Q.
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Puc. 3.5. CxeMa H3MepeHHS THAPABIHYECKHX COMpPOTHBJIERKR TPY6 AHameTpoM A0
300 MM

M,, Mj — manomerpn; B — sogoMep; Ty, Ty, Ty — noxapnue raapautsi 3 — sagpumxa

My M @M
Puc. 3.6. Cxema HaMepe- ? @ Ah, Q, Ah,
HHA THAPaBAHUECKHX CO-
npoTHeAeHHR TPYG MeTO- l 1,
JOM TpeX MaHOMeTpOB 7

Puc. 3.7. Cxema onpefiesieHHs YTECYKH BOAH BOAOMEPAMH
! — Hacoc; 2, § — BojoMepH; § — MaHoMeTp; # — TPYGONpPOBOA; 6 — BOACHANMOpHas GalIHs

2 9
—oEr
6' 12

Puc. 3.8. Cxema OnpepeieHHsl yTeuek BoXb BOAOMEPOM, NOCTABJIEHHHM Ha 0GBOAHON
AHHHH

1 = nacoc; 2 — BOROMep; 3 — MaHOMeTp; 4 — TPYGONPOBOA; 5 — BOROHANODRHA pe3eppyap;
6 — 3afBHXKa

, 7
L,__[:]? 4
5 —ir o

Puc. 3.9. CxeMa onpefieiennst YT€YKH Bopnl MaHOMETPOM
! — macoc; 2 — somomep: 3 — MaHOMerp; 4 — TPyGonposom; 5, 0 —— SaNBHKKM




KOHTpO/NbHEIE HCIILITAHHA HA YTEYIKY MOTYT OLITh NPOBEeHH! OHHM
H3 CJEAYIOUUX CrnocoGoB:

C NOMOLIbIO BOAOMEPOB;

N0 MajeHHIO YPOBHA BOAH B 6aKe BOJOHANOPHOI'O COOPYXKEHHS
HJIH B CTOfAKE;

C MOMOILbIO MaHOMETPOB;

¢ NOMOLBbIO KOHTAKTHEIX HHAHKATOPOB JABMEHHSA, NEACTBYIOLIHX
MOCTOSTHHO BO BPeMs 3KCIJyaralHH ceTel;

aHaJIATHYECKH.

B03MOXHO HECKOJIbKO BApHAHTOB KOHTPOJBLHBIX HCHEITAHHA ¢
NOMOIIBIO BOJOMEPOB:

IJIsi onpejelieHHs] yTeueK BOABl YCTaHABAMBAlOTCS ABa BOAOMEpa
(puc. 3.7): BosoMep 2 — HAa HACOCHOH CTaHUHMH HENOCPEACTBEHHO
nocjie Hacoca, BofjoMep 5 — B KOHIE HCIBITBIBAEMOTO Y4YacTka; pas-
HOCTb HX IOKa3aHU# faeT BeJHYHHY YTEUKH; Nepell HCIBITAaHHEM BOJO-
Mepbl JOJ/IXKHEI ObITh NPOTAapPHPOBAHHI,

€CJIH HeT BO3MOXKHOCTH HJH TPYAHO CMOHTHPOBaTb BOJAOMEp Ha
npoBepsieMOA JHHHH, TO €ro YCTaHaBIHBAlOT Ha OTBOAHOH JIHHHH
(puc. 3.8) cpa3y xe nocJjie Hacoca HJIH NepeJBHXHOA HaCOCHOH ycra-
HOBKH; 3aJlBUXKa 6 3aKpHIBaeTcsl; KOJHYECTBO BOMhI, [OCTynawoueH
B pesepByap 5, 3amepsieTcsl; PasHOCTb MeX1Y MNOKAa3aHHSAMH BOJO-
Mepa H KOJIHYECTBOM BOALI, 33aMepeHHbIM B pesepByape, JaeT BeJH-
YHHY YTEUKH; BO BpeMs HCILITaHHN BOja H3 pesepByapa He JOJIKHA
pacxonoBaThCs;

3aJBHXKa 5 Ha HaYaJbHOM H 3afBHXKKa 6 Ha KOHEYHOM y4acTKax
nepekpuBalorcsa (puc. 3.9); BeIHYHHA yTeUYKH ONpEJeNsieTcs Mo BOXO-
Mepy; Mo MaHOMETPY CJAEAAT 3a paGoYHM AABJIEHHEM.

Onpenenenne yTeuek BTOPHIM cnoco6oM MMOKasaHo Ha puc. 3.10.
[Mepen ucnbiTanHeM 3aABHXKKa 7 3akphiBaeTcsi M 6ak BOAOHAMOpHOMH
GamuH HanoJHseTcs BogoH. [locne sToro 3akphIBalOT 3ajBHXKKY 2
y Hacoca H Ha6/iOfalOT 32 ypOBHeM BOAbl B GaKe NpH OTKPLITOH 3a-
IBHXKKe 6 HJM NMOKa3aHHAMH MaHOMeTpa § B TE€YEHHE onpejesIeHHOro
BpeMeHH. BenHyHHA yTEUKH ONpelensieTcs N0 NaieHHIO YPOBHS BOABI
B Gake GamuHu 3a BpeMs HaGmioaeHus (touka A).
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Puc. 3.10. Cxema onpegeNeHHT YTEUKH BOXB MaHOMETPOM, YCTaHOBJEHHBIM Ha Ha-
COCHOM CTAaHUHH

I — Bacoc; 2, 6,7 — aagemwi I — Manomerp; 4 — TpyGONPOROR: 5 — mogoHanopHas Gamusa
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TperbiM crocoGoM BEJHYHHA YTEUKH OMpPENeNfeTCA MO MajeHHIO
cTpeNKH MaHoMeTpa. 3Has, uro 0,1 MIla coorBerctsyer 10, 33 m Box.
cr. (NpH 6apOMeTpHYECKOM AaBJEHHH Bo3ayxa 760 MM PT. CT.), MOXHO
no NAaJEHHIO MOKa3aHHA MaHOMETPA H IO YepTexy NMPOAOJBHOro Mpo-
¢HAA HATNOPHOH JHHHM ONDENeJHTb, Ha KakKo# AJHHe TPyGa OCBO-
GoAMJIaCh OT BOAL. BeJqHUHHA yTeuKH oONpegeaHTCA MNO (opmyJe
Y = (nd*/4) |, rae d — BHyTpeHHHA auameTp TpyGonposoga; | —
JJHHA yyacTKa TpyOnl, Koropas ocBoGOAH/IACH OT BOAHI.

3amepn YTEYKH BOALI 3THM CNOCOGOM MOXKHO NPOHM3BOAHTL TOTAA,
KOr4a KOHEYHEIE TOYKH TPy6onpoBoaa pacno/ioXKeH:! BHILIE, YEM MECTO
YCTaHOBKH BOAOMEPA, OTHOCHTEJIbHO KOTOPOTO PacCUHTHIBAIOTCA Ma-
[eHHE NaBJIEHHA HJH CBOGOAHBIE HAINOPHI.

CBoGozHEIE HAMOPHE! H3MEPAIOTCH B 3apPaHee YCTAHOBJEHHBIX (KOHT-
POJILHBIX) TOYKAX Ha BOJONPOBOAHOH cetH, O6LIYHO B XapaKTepHHIX
TOYKAX H B y3Jax MarucTpajei, pasBOASIMHX KOJbLUEBHE H TYNHKO-
Bele CeTH. B KauecTBe KOHTPOJIbHBIX TOYEK MOTYT GHITh HCHOJL3OBaHLI
noKapHble THAPAHTHL HA CeTH HJH cnenHalbHO o6opyAoBaHHLE CTa-
ILHOHAPHEIE MAaHOMETPHYECKHE IOCTHI.

KOHTpOJIbHEIE HCIBITAHHS MOXHO OCYILIECTBJATh HENPEPHIBHO My-
TeM aBTOMaTHYECKOro KOHTPOJS 3a ONpPEAEJECHHBIMH NapaMeTpaMH H
110a4H CHTHAJIOB B COOTBETCTBYIOUHH KOMaHAHBIA (MJH JHCHEYep-
CKHH) NMyHKT.

Han6osnee npocThiM croco6oM KOHTpOJIA (4eTBepThIfl Cloco6) siB-
JIsieTC NMPHMEHeHHe KOHTAKTHBIX HHAMKAaTOPOB AaBJIEHHdA, AHCTaH-
LLHOHHBIX pacxojoMepoB ¢ Tpybamu BeHTYypH HJIH HHIAYKIHOHHBIX
pacxogomepor (HP-1). CBA3p RaTYHKOB C HCNOJHHTEJbHHIMH MeXa-
HH3MaMH OCYLIECTBJIAETCA C NMoMollblo Kabens. PaccrosHue neficTBusA
CHCTEMBI ONpEeNessieTcs CeueHHeM XXHJ: npH ceyenuu 1,5 mMm? mak-
CHMaJIbHas AJHHA cocTaBasier 700, npu cevennn 2,5 mm? — 1300,
npu ceueHun 4 mm® — 2600 M.

Henocratkom cucreMul ¢ TpyGamu BeHTypu sBasercs Hensbex-
HOCTb [JONMOJHHTEJNLHLIX NMOTEPh 3a CYET MECTHHIX COMPOTHBJIEHHH,
cos/laBaeMblX BCTaBKaMH BeHTypH.

AHanuTHUECKHM (PacyeTHbIM) COCOGOM C AOCTaTOYHOA TOYHOCTBIO
MOXeT OLIThL ONpeleseHO MECTO YTeuKH ¥, eC/IH OHO SBJseTCA cocpe-
AOTOYeHHBIM (MATHIA cmoco6). CylHOCTE 3TOro cmoco6a BHAHA H3
CXeMbl, npuBefeHHON Ha puc. 3.11, ¥ pacuernnx ¢popmys. Opannara
TOYUKH A MoxeT OHITb BLIPaXK€HA YypaBHEHHSAMH:

Ya=H,—i b (3.23)
Va=Ho+ i1, (3.24)

Tak kak I, = L — I;, To BTopoe ypaBHeHHe NPHMET BHA!

y‘ = Hl‘ + i.'L - i..ll, (3.25)
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Puc. 3.11. Cxema X Onpefie/leHHI0 TOYKM PasphiBa BOLOBOAA (MeCTa YTeUKH Y)

[TpupasnuBas ypaBhenus (3.23) u (3.25) u pemwas HX OTHOCH-
TeJMbHO [,, NOJYyYHM

H, — (H; +1i, L)

—_ la,

L= (3.26)

'a‘

B ypaBuenusx (3.23)—(3.26) u na puc. 3.11 npunsaro: Hy, — reo-
MeTpHYeckass BbICOTa mojayu Boiabl (OTMETKa YpPOBHA  BOAH
B pesepByape); H, — namop nacoca npu nHopmanbHOH pa6ore Ha-
coca; H, — Hanop Hacoca npu Ha/IHYHH aBapHH Ha BOJOBOAE; iy —
noTepH Hanmopa NpH HopMmaJ/ibHOR pabore Hacoca; iy, — NOTEPH Ha-
nopa NP aBapHH HAa y4acTKe OT HAcoca 0 TOYKH YTeukH; iy, — IO-
TEepH Harmopa NpH aBapHH Ha y4YacTKe OT Hacoca A0 TOYKH H3JIHBA BOALI
(no pesepByapa).

3naueHne i,, ONMPEAENsETCA MO PacXoay, Koropuiii Gyzer moka-
3bIBaTh BOJOMED Ha CTAHLHH, a iy, — MO PACXOAY BOAH, NOCTynaowed
B pe3epByap.

Mecra yTeyeK B TPYGONPOBOAAX, YJOXKEHHBIX B 3eMJII0, MOXHO
onpene/quTb aKYCTHYECKHMH HJIH 3BYKOBBIMH cnocoGamu. B kauecTse
npHGOPOB, YJaBJAMBAIOWKX LIYM, CO34aBaeMblfi BOgof NpH BhTeKa-
HHH ee H3 MOBPEXAEHHHIX TPYGONPOBOAOB, HCMONB3YIOTCH aKBa(OHH,
reooHsl, MHKPOGOHEI, CTETOCKOIILI, @ TaKXKe OObIUHbIEe MeTa/IJIHYECK HO
crepxkuH. [IpH onpenejieHHH MecTa yTeYKH KODOGKH aKBagoOHOB,
MHKpOOHOB K TeodOHOB pasMelllaloTcsl Ha TPacCe BOAONPOBOAA MO
€ro OcH Ha paccTosHHU 2—5 M Apyr oT Apyra H B npouecce o6caen0*
BaHHs [epeABHraloTcs BAOJAL Hero. [IpH OTCYTCTBHM YKa3aHHBIX
npuGopoB MecTa yTeYeK B TpyGOmpoOBOAaX MOXKHO OnpemetuTh C no-
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MOUIBIO 330CTPEHHEIX METAJIIKIECKHX cTepXHel XHaMerpom 20—25 MM,
orpy Xas HX B IPYHT N0 HaNpaBJIEHHIO BOAONPOBOAHOM JuHHHU. [Ipo-
¢y lIMBaHHE IPOH3BOAHMTCS HENOCPEACTBEHHO HA CIyX HJIH C NOMOILbIO
yCHAHBaIOUEA MeMOpaHHOA TPYOKH.

Jins ycHIeHHs wiyMa, CO3AaBaeMOro BhITeKalomel 3 Tpy6onporosa
pofoH, B TPYGONpOBOA BBOASAT CXKAaTHA BO3AYX, KOTOpHIA co3gaer
peaKHH, XOPOIIO BOCHPHHHMaeMbli MHKPOQOHAMH Imym.

O¢pdeKT npuUMEHEHHS 3BYKOBHIX (CJIYXOBEHIX) npHO6OPOB 3aBHCHT
OT MECTHHIX YCJOBHH, TeXHHYECKMX NAHHHIX annapaTypkl H OMHITA
oneparopa.

3aryxanue 3BYKOBOH BOJIHBI B TDPYHTE HMEET KBaAPaTHYHYIO
3aBHCHMOCTb OT PacCTOSIHMS, NPHYEM YBEJHYEHHe TIyGHHBI NpO-
KAalKH TPyOONpOBOXOB NMOBhLIIAET TPEeGOBAHHA K UYYBCTBHTEJbLHOCTH
W M3buparesbHOCTH annaparype. [Ipu 3aneranun TtpyGonposonos
fonee yeM HAa 4 M 3TOT METOA HE IPHMEHHM, 33 HCKJIIOYEHHEM HAaJHUHSA
NOBpEXAECHHH, HMeIHX O6oJbIIHE YPOBHH IIYMOB.

Ha pa6ory sTux npuGopoB OKa3hIBaIOT BJHSIHHE IIYMH Topojia H
HCTOYHHKH 3JIEKTPOMArHHTHHIX H3JyueHHH. B HekoTophix ciyuasx
3TH WyMHl OPEBBIUAIOT IIYMB aBapHH U MOSTOMY paboThl Mo onpefe-
JIeHHIO MECT TeYH NPHXOAHMTCA NMPOH3BOAHTb B HOYHOe BpeMsi. B ka-
yecTBe TaKHX HPHOOPOB — HCKAaTesedl MOBPeXASHHH MOXHO Ha3BaThb
cnenyomue: «Iunpomoke XI1-66», «[unpomokc XI1-2000», «AkBa-
apoH» ¢pupmel «Cesepun» n «Ceba-unarponnk» (PPT), npubop dupmst
«bumep» (CILUA), «T'uppopedekr» (BHP), JICH-101 3asopa POT
(FAP) u IIT-2 u T2A (CCCP).

B Hacrosimee BpeMs AJsl ONpeneNeHHs] yTEYEK Ha BOOPYXKEHHE
3KCIJIYaTaLHOHHBIX C/IYyXK6 MOCTYHaloT YCTaHOBKH C KOppeasiTopamH
nyma: IP-02 1 1P-3000 ¢pupMu «MerpaBu6» (Gpannus); KC-1000
pupmbl «Pyasu Takom» (Anounus); MK-2 oupmu «[lanbmecs (Aur-
151). HasBaHHbIe YCTAHOBKH MOTYT NPHMEHSITHCS AJs1 OGHApy>KeHHs
yTE€YeK Ha BOAONPOBOAHEIX TPyOGompoBozax JoGhiX BHAOB (CTasbHBIX,
YYIYHHHIX, acOGecTOLEMEHTHbIX, CBHHLOBBIX, IJIACTMaCCOBHIX), Ha
'anopHBIX TPyOonpoBoAax KaHa/H3alMH H BOJXOCTOKOB, Ha rasomnpo-
30JlaX HH3KOTO, CPEJHEro H BHICOKOTO NaBJIEHHS W ApyruX MPOMBILI-
1eHHBIX TPyOompoBoAax.

Koppensunonneti Meron ofecneunBaer BBICOKYIO TOYHOCTh H
HaJeXHOCTh OGHApYKEHHS MECT YTeueK MO CpaBHEHMIO C PaHee OpH-
MeHSIeMbIMH METO#aMH, OCHOBAHHBIMH Ha YJIaBJHBaHUH LIYMOB, 06pa-
IVIOIHKXC B MecTax yTedeK H3 TPyOOHmpOBOJOB.

[TpuHuMN AeHCTBHS KOpPENATOPOB OCHOBAH He HA ONpeAeJeHHH
JBYKa, a Ha CPaBHEHHH M HAXOXAEHHH MO AJHHEe TpybonpoBoia 3BY-
KOBhIX curHajos. [IpuGop onpenedsteT pasHHLY Bo BpeMEHH NpHXona
IBYX MOAOGHLIX 3BYKOBBIX CHTHAJIOB, KOTOpLIE GHKCHPYIOTCHA NE€pBHY-
HhIMH Npeo6pa30oBaTeJNsAMH, YCTAHOBJAEHHBIMH Ha MPOTHBOMOMOMHBIX
KOHIaX HCHLITHIBaEMOro y4actka TpyGomposoma (puc. 3.12). B kop-
pensiTop BBOASITCS TaOJHYHBIE JaHHHIE CKOPOCTH 3BYKa A/ AaHHOTO
rpy6onpoBOAa H pacCTOSIHHE MEXAy NePBHYHLIMH Npeobpa3oBaTesisiMy,
noc/ie yero OH ABTOMATHYECKH MPOM3BOJAHT BLIYHCJIEHHE DaCCTOSHHS
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Prc. 3.12. Onpezenenne Teyd Ha TpyGONpPOBOAAX KOPPENSUHOHHBIM METOLOM

A u B — nepBHUNHHe npeo6pasopaTeNH; L — PacCTOSIHHe MEXAY MeCTOM TeuH H NepBHUHHIN

npeoGpa3osaTesieM; ¢ — CKOPOCTh 3BYKa B TpyOonposope; { — DRIHHLA BPEMEHH HPOXOXKJe-

HHSl 3BYKOBBHMH CHI'HaJaMH DacCTOARHH MEXAY MEeCTOM YTeRKH H NeDpHYHBIMH NpeoCpa3ona-

TeJSIMH; X — MECTO Teun; /| — paccTOAHHe MeXAY MEeCTOM TeUH H nepBHUHHM f1peoGPasoBa«
TeseM

OT MECTOHAXOXJEeHHs yTedyKH 0 OZHOro M3 mpeo6pa3oBarenell No
topmy.e

I =(L—ct)2, (3.27
rae | — paccTosiHHe MexIy MeCTOM TeYH M NMepBHYHLIM npeo6paso-
BareseM; L — paccrosinye Mexny AByMs NePBHUHBIMH mnpeoGpaso-
BaTeNfIMH; ¢ — CKOPOCTb 3ByKa B Tpy6ompoBoZxe; ! — pasHHIA BO
BpPeMEHH NPOXOXK/IeHHS 3BYKOBHIX CHT'HAJOB ME€X1y MECTOM YTEYKH
H TNepBHYHBIMH Hpeo6pa3oBaTessIMH.

KoppeasiTop oiHOBpeMEHHO MOXET COHOCTaBJATh MHOXKECTBO
CABHHYTHIX BO BPEMEHH TOYEK M MOCTORHHO BLIZAeT Ha AUCIJIEH pe-
3yJbTATHl BRIYHCJAEHHH napamerpoB Koppeasiuwu. C noMompbio METKH
Ha 3KpaHe JHCIJIes OTMEYaercs MaKCHMyM KOpDeJsHH, MOCJe 4ero
Ha HHPPOBOM HHAHKATOPEe MTHOBEHHO BBIJAETCS PAaCCTOSIHHE 1O YTEYKH.

Brifop npeaBapHTENbHOrO pabo4Yero pacCTOHHSA MOXET KoJle-
6atbcss OT 100 no 800 M, TpeGyemMoe HampsiKeHHEe 3JEKTpHYECKOro
Toka 12 B, cuma toka 6,2—6,8 A.

§ 3.10. Ocobbie cayyay SKCIAYATAUHH BOKOBOROB H ceteft

TuppaBanueckne ypapol. Ecam ABHXywmufcs B TpyGomposome
NOTOK JKHAKOCTH MFHOBEHHO OCTAHOBHTb (HANpHMep, MmepeKphiTh Kpas
HOM, 3aJBHXKKO/ HJIH OCTaHOBHTbL HacOC), TO B TPYGONpoBOaE MPOH3OM-
Jer mnpaannqecxnﬁ yaap. 3anaya o FHApaBJ/InYecKOM yaape Bnep-
Bule Guwra pemena pycckuM yuenmM H. E. )Kykosckuwm.

Macca XHIKOCTH, ABHXYIlascs MO TPyGONpoBony, mpH pe3KOM
NEPEKPBITHH €ro NPpONOJIKAET IBHIXKEHHE MO HHEPLUH. BuaugaJse ocra-
HOBHMTCS Ta 4acTh, KOTOpas NpHAET B HENMOCPE/CTBEHHOE COMPHKOC-
HOBEHME C NPEnsiTCTBHEM, 3aTeM HAYHYT OCTAHABAMBATHCS MOCJAENY
jolllde CJIOH JXKHAKOCTH, YIJIOTHSAS CJOHM, OCTAHOBHBINMECS BIEPEnH.
B pesyabrare 310r0 YIJIOTHEHHS AaBJIEHHE B OCTAHOBHBIIEHCSH MAacce
XKHIKOCTH Oyaer BospacraTb. KorZia sHeprusi ABH)KeHHS JKHIKOCTH
6yIEeT NONHOCTBIO HCMOMb30BaHa B HAND aBJIEHHH €€ BHKEeHHs, CKaTas
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macca JXKHIKOCTH CTaHeT PacIIHPATbCA H BO3HUKHET ofpaTHas, oT-
pa)KeHHaﬂ, BOJIHA JABHXK€HHA MACChl KHAKOCTH.

30HBI OCTAHOBHMBLIEHCS >KHAKOCTH H 00JIaCTH MOBHIIEHHOTO JaB-
JEHHS1 PaCIIPOCTPAHSIOTCS O TPyOGONPOBOAY HAaBCTpeUy ABHIKYLIEMYCSH
MOTOKY CO CKOPOCTbIO PacmpocTpaHeHHst 3ByKa B BOJE.

Has pacueTa yjapHOro NMOBLILEHHS AaBJEHHS MOXeET OHTb MpH-
meHeHa ¢opmyaa )KyKoBckoro

AP = wcp = wcey/g, (3.28)

rae AP — ynaphoe mnoBuineHHe pasieHus, MIla; o — ckopocTs
JBHXKEHHS XXHAKOCTH B TPy6ONpoBoae, M/C; ¢ — CKOPOCTb 3ByKa B TPY-
gonpoBosie, T. €. CKOPOCTb, C KOTOPOH pacnpocrpaHsieTcsi B Tpy6o-
NpOBOZE 30HAa YMJIOTHEHHS XKHAKOCTH, M/C; P — IJIOTHOCTb XKHAKOCTH
kr/M% ¢ — o6beMHass Macca XKHAKOCTH, Kr/(M®.c?); g — yckopeunue
ceoGonHoro maaeHusi, Mm/cl.

CKopocTb 3ByKa B TPYGONPOBOAE ONMpPERENAeTcs MO BHIPAXKEHHIO

¢ = 1/V 2ropo/(8E) + polko (3.29)

rae ry — pagHyc TpyOB, M; Ko — MOAYJb YOPYrocTH (CXKaTHsi)
®upkoctd, MIla; 8 — tonmuHa creHok TpyOm, M; E — monyss
YOPYrocTH AJS MaTepHala CTEHOK Tpy6u, Mlla.

3HaueHHe MOAYJS YNPYTOCTH XHIAKOCTH K, A/ BOABI NPH H3Me-
HeHHn paBJjenust or 0,1 no 50 MITa u npH o6wiuHOH TeMmeparype
MOXHO NPHOJH3HTENLHO cyuTath paBHbiM 2000 MIla, a past nedre-
npoaykros — 1350 MIIa. 3Hauenne E gnst cranu npuHHMaercs
paBupiM 210 000 MIla, anst yyryma — 100 000 MITa.

CKOpOCTb pacnpoCcTpaHeHHs 3BYKa (yAapHasi BOJIHA) B YyTYHHBIX
Tpy6ax B 3aBHCHMOCTH OT HX AHAaMeTPa H TOJIHHLI CTEHOK NPHHH-
MalOT CJeAYIoLeH:

AuaMeTp TPYOH, MM . . . . . . . 50 100 200 300 600
TOJIIHHA CTEHOK, MM. . . . . . . 71,0 85 10,5 12,56 18,0
CKOPOCTb PACMPOCTPAHEHHSA

yZapuolt BoauH, M/c . . . . . . . 1348 1289 1209 1167 913

HHTepecHo OTMETHTb, YTO CKODOCTb DacHpPOCTpaHeHHS YHapHOH
BOJIHBl B pe3HHOBEIX TPYOKax cocraBaser Bcero 30 m/c.

ITpoBenenHbIe 3a nocneaHHe roabl HCCAENOBAHHS NMOKAa3LIBAOT, YTO
BeJIHYHHA YAAPHOTO A3BJEHHS 3aBHCHT HE TOJBKO OT CKOPOCTH BOALI
B Tpy6onpoBoae, HO H OT BEeJHYHHLI CTATHYECKOFO AaBJdEHHS B NEPBO-
HayajibHEIA MOMEHT M moTeph Hamopa Ha TPeHHe M MECTHBIE CONpO-
THBJIEHHA.

OneiTaMH yCTaHOBJIEHO, YTO GLICTPOE 3aKPHITHE KpaHa HJH 3a-
IBHXKH MOYTH Bcerja NPHBOAMT K pPa3phBY CIJIOIHOCTH MOTOKA
BOJILI HJIH OTPLIBY €T0 OT 3aTBOpa ¢ 06pa3oBaHHEM NycCTOT, 3aOJHEHHBIX
napom. [Tocnenyioee nocTyn/ieHue BOZBI B pa3pexkeHHOE NMPOCTPaH-
CTBO NPHBOAHT K yAapHOMY NOBLILEHHIO JAaBJeHMsl, H €C/IH NOTEpH
Hanopa HeBeJHKH, TO BeJHUHHA JeACTBHTEJNbHOro YAAapHOro AasJe-
wus AP, 6nuska x BeamuuHe AP, onpenensemoft no gopmyne )Ky-
KOBCKOTo. IIpM 3HauHTeNBHEIX noTepsAX Hamopa Ha Tpenne AP,
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GyneT HECKOJNIbKO HHXKe TeOpeTHYeCKOro, moayweHHoro no dopmyas
JKyKOBCKoOro:
AP, < AP.

[Ipu nomaue Bogwl B pesepByapel, PacnosOXeHHHE Ha GoJjiee B~
COKHX OTMETKaX, YeM HacoCHas CTaHUHS, sIBJeHHe THAPAaBJIHYECKOTro
yAapa BO3MOXHO B MOMEHT BHe3allHO! OCTaHOBKH Hacoca. [Ipu ocra-
HOBKe Hacoca XHAKOCTL CHayaJla ABHTaeTcs B NPEXHEM HanpabJe-
HHH H y Hacoca co3jlaercsi MOHHKeHHOe fAaBJienune. [lofns o pesep-
Byapa, BOJIHA MOBOpayMBaeT 06pPaTHO H K Hacocy NMOAXOAHT yXe ¢ no-
BBHIIIEHHBIM JaBJeHHeM. Eciu o6paTHult KinanmaH OTCYTCTBYeT, TG
Boja MPOXOAMT Yepe3 HacoC M HauyMHaeT BpallaTb €ro B o6paTHYIO
cTopoHy *. KpoMe Toro, npu o6paTHOM ABHXXEHHH BOABI BLIMBIBAIOTCH
C/ly4afiHO MonaBllKe B BOAOBOA NPEIMETHl, KOTOPhIE MOTYT MOBPEAHTh
Hacoc. UTo6bl He nOnMyCTHTh 3TOrO siBJ€HHsI, Moc/e Hacoca, Kak mpa-
BHJIO, CTaBSAT OGpaTHHIA KJanaH, OAHAKO oOpaTHHA KJanaH 3aKphl-
BaeTcs OYeHb GEICTPO, UTO MPHBOAMT K CO3JaHHIO NMOBHINEHHBIX AaBJie-
HuA (THApaBinyeckoro yAapa). lns mpefoTBpalleHHst ITOro 3aKphl-
BaHHE KJiamaHa cJefyeT NPOH3BOAHTb MENJIEHHO, H NOJHOE 3aKphiBas
HHe JOJKHO NMPO30HATH TOJNBKO MOCJe BO3BpalleHHs o6paTHOH BOJIHH.

IMpu pnune TpyGonpoBoza L BpeMss Ha npoxon BOJHBI TyAa H
ob6parHo paBHO 2L/c u, cnemoBaTenbHO, BpeMs 3aKPHIBAHHS KJlallaHa
JOJIXKHO GuIThb HecKoNbKo GoJsibuie 2L/c, 4ToGbl CBECTH yAap K MHHH-
MyMYy.

BpeMmst 3aKpbiBaHHS oOpaTHOTO KJallaHa MOXHO OTperyJHpoBaTh
C MNOMOIIBIO KJalaHa — TacHTe]st THApPABJUYecKHX ynaapos. Poub
racutesefl ygapa MOr'yT BHIIOJHATbL TaKxKe THAPaBIHYECKHE HJIH
SJIEKTPHYECKHE 3aABHXKH C OTPETryJIHPOBaHHbIM BpDEMEHEM HX 3a-
KPBITHSI, @ TaKXe NpyXHHHble H DLIYaXKHO-TPY30Bble NpPEAOXpPaHH-
TeJbHHE KianaHe. CaMblM TNPOCTEIM YCTPOHCTBOM HJIS NpEROTBpa-
IeHHA THAPABJIHYECKHX YAapOB MOTYT CJAYXHTb BOASIHEIE KOJIOHHBI,
HO OHH YAOGHH TOJNBKO NpH HeGOJbIUHX Hamopax.

Inst ocnabneHusi THAPABJHYECKHX Y1apOB NPHMEHSIOTCS BO3AYLl-
HhIE KOTJ/IE, KOTOpbleé MOTYT yCTaHaBJIHBaThCs KaK Yy HacocoB, TakK
H Ha HanmopHBIX yYyacTKaX BOJAOBOJOB H ceTedf, a TakxKe BCTaBKH H3
TPy6, CKOPOCTb PacHpOCTPaHEHHs yAapHOH BOJIHBI B KOTODHIX 3Ha-
YHTEJNLHO HHUXeE, YeM B CTAJbHBIX H YUYT'YHHBHIX Tpy6ax.

JneKTPoXHMHYECKAS] KOPPO3HS MeTaJJHYeCKHX TpyGonpoBoaos.
CorsracHo 3/J1€KTPOXHMHUYECKOR TEODHH KOPPO3HH MeXAy OTAENbHHIMH
YacTAMH I[IOBEDPXHOCTH METAJJIOB (B JNaHHOM CJy4yae NOBEPXHOCTH
TPy6, YAOKEHHEIX B TPYHT) H 3JIEKTPOJHTOM (TPYHT, FPYHTOBLIE BOJEI)
BCAEACTBHE HEOAHHAKOBOIO COCTOSIHHS MOBEPXHOCTH Meraija, pas-
JIMYHSI KOHIEHTPAaUUH Ta30B, 0COGEHHO KHCJIOPOAAa, y NOBEPXHOCTH
MeTajla BO3HHKAaeT TepMOMapa, T. €. MECTHHIH 3JeMeHT. YyacToK
¢ MeHBbIIHM moTeHUHaJOM Oyner aHoaoM, C OOJBIUHM — KaTOJOM.

* Onnitet BHUM BOJTEO nokasann, yto o6paTHOE BpalueHHe KoJeca Hacoca
HE CO3JaeT OMAaCHHX ABJEHHHA.
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Ha aHOJHEIX y9acTKax MOJNOXKHTENBHO 3apsXKeHHble HOHBI ME
Tallla NEPEXOAAT B SJEKTPONHT (TPYHTOBHE BOARI, FPYHT), BbI3bBad
paspylleHHe MeTa/ia.

Ilns npepoxpanenus meraina TpyS OT paspyiueHHs NPHMEHAIOT Ka-
TOAHYIO HJIH aHOXHYIO 3alHUTy, YCTPAHBAIOT METAJJIHYECKHE H XHMHYE-
CKHe MOKPHITHS, OKPAIIHBAIOT TPYOH!, HCIIOJIb3YIOT TaKKe H KOMOHHHDPO-
BaHHLIE METORbI, HANPHMepP GHTYMHOE NOKPHITHE H KaTOAHYIO 3aLLHTY,
KOTOPHIE B HACTOSILIEe BPeMs MOJYYHJIH HauGojiee LIHPOKOe Paclpo-
crpaneHne. Ilpn karomHofi sauure (pHc. 3.13) Bca moBepXxHOCTb
Tpy6onpoBona nenaeTcsi KaToAOM, a aHOAOM CJYXKaT 3aphiThie BOJH3H
Tpy6ONpoBoia CTajbHEIE NPeaMeThl (KYCKH pelbcoB, cTaphix TpYO
¥ Ap.). TpyGonpoBoa NOACOeAHHSETCH K OTPHUATENLHOMY MOJIOCY
MCTOYHHKA TOKa, a KYCOK MeTa/lla — K MOJIOXKHTeAbHOMY (aKTHB-
Has 3amura). Paspymartbcs Gyner anoa (3asemnenue). Pacxon sHep-
THH cocTaBisier okoso 2 KBT.4 B cyTkn Ha 100 M? nosepXxHoCTH TPY-
6onpoBoja.

Karoanyio 3amuTy npuMeHSIIOT KaK JAONOJNHEHHe K GHTYMHOH,
TaK KaK NPH HeNOKPHITOM OGHTYMOM TpyGONpoBOAe pacxon 3JaeKTPo-
3HEPTHH HAaCTOJNbKO BEJHK, YTO KaTOAHAs 3alHTa CTAHOBHTCA 3KOHO-
MHYeCKH HEBHIIOAHOH. B KauecTBe HCTOUHHKOB 3JIEKTPOIHEPTHH MOTYT
HCIIOJIb30BAThCs MEHEPaTOphi MOCTOSHHOTO TOKAa, NMPHUBOAMMEIE B JBH-
JKeHHe IBHTaTeJIIMH BHYTPEHHEro CropaHHsl, pacnojiaraeMbiMH B OT-
IeNbHBIX MyHKTaX Tpaccel. B kauecTBe HCTOYHHKOB TOKa MOXHO NpH-
MEHHTb BeTPOCHJIOBbIE YCTAHOBKH C aBTOMAaTHYECKHM BKJIOUEHHEM
aKKyMyJSITOPOB NIpH Oe3BEeTPHH.

KaronHast samura Bo3MOXHa H (€3 NPHMEHEHHS! MOCTOPOHHEro
HCTOYHHKAa 3JIEKTPOSHEPrMM — TaK Ha3hiBaeMas KaToAHas 3alluTa
aBTOHOMHBIMH aHOJAaMH (IaCCHBHas 3auiura). B stom ciyuae zas
3amuTe TpyGompoBofoB BOJH3H HHX 3apHIBAIOT MeTaJJ, HMEIOLIHI
foMlee OTpHLATENbHBIN 3JEKTPOXHMHUeCKHH NOTEHHHMaJ, 4YeM IOTeH-
uuan crann. Tpy6y COeRHHSIIOT C STHM MeTajlloM (aHOZOM) MPOBOJOM.
B kayectse aHOnOB NPHMEHSIOT KPYIJILIE CTEDXKHH M3 MarHHsi, nMHKa
H HX cnnaBoB ajunolt 50—120 cM, ycTanaBiuHBaeMne BePTHKaAbHO.

[MTorenuuan 3alHIAaEMOro MeTaNJa NPH KaTOXHON MONASPH3ANHH
6yleT cCABHraThbCSl B OTPHIATENbHYIO CTOPOHY OTHOCHTENbHO OKpYia-
IOlEero 3JeKTPOJMHTA. JallMTHHIA MOTEHUHAN CTadu, NPH KOTOpoM
KOppo3Hs OTCYTCTByeT, paBeH 484—584 MB (oTHOCHTE/NIBHO HOPManhb-
HOro BoAOPOAHOrO 3JIEKTPOAA).

PesyanTatoM TokooGpasyiollefi peaKuHH sBAseTCS DPacTBOpPeHHe
AaHOAHOro Meraja ¢ o6pa3soBaHHEM MOJOXHTENbHO 3aPSXKEHHBIX
HOHOB. IIpouecc HAeT mo ABYM peaKNHsM, Ha KaXAYI0 H3 KOTOphx
npuxogurca 50 % obwero pacxona aHOAHOro Meralla:

Me (aHon) — Me®* (3/1eKTPOAHT) | 2¢ (31eKTPOH); (3.30)

Me (auon) + 2H,0 — Hg 4 + Me?+ 4 20H". 3.31)

Hanee uger peakuusi, npoTeKawomas BGAM3H CTEHOK Tpy6omposopa:
2H* 4 20H" 4 2¢ — Hy 4 + 20H". (3.32)
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Puc. 3.13. Tpunuun peficTBH KaTOAHON 3amuThl
1 — BCTOYMHK TOKE: 2 — aWOK (CTapuie TPYOH HAR penbcH); § — samuuaeMnft TPySonposon,

Puc. 3.14. Cxema AeficTBHA GAYRAAOMHX TOKOB
1 — tpoanefiunift nporof; 2 — penbcu TPampasi; § — TAroBHE TOK IT: 4 — TOK OTcacHBal~
weRt cern /; 5§ — TpySonposoA; 6 — katoamas 3oma; 7 — HelirpanbHas 3oHa: 8 ~ aHOZHas
soRa; 9 — GayxAaOUHe TOKH ’6 L] l'r - lo

Hs ypasuenu#t (3.30)—(3.32) cnepyer, YTo mpHKaTOAHBIA CJofi
BOJLI OKOJIO CTEHOK TpyGonpoBoaa 3allleslayuBaercs. Ecau B coceaHux
9
C/IOSIX TPYHTOBOM BOABI coaepKaTcsl CyJbgaTsl Hiau Gukapbonata SO;
1 HCO3, To npu onpesiesiennoi cTeneny 3alleJayHBaHus NPOHCXOAHT
o6pasoBaHHe 3alMTHOTO CJOS MO PeaKUHAM:

Ca?* 4 2HCOj3 + 20H- — } CaCO, + CO3~ + H,0; (3.33)
Mg2* 4 2HCO3 + 20H- - | MgCO, + CO3~ + H:0; (3.34)
Mg?* + SO}~ + 20H- — | Mg (OH), + SO}-. (3.35)

O6pasyiomuiics samurunit croft [CaCO; 1 Mg(OH), | ymenpmaer
OGHaXXeHHYIO MOBEPXHOCTb, KOTOPYIO Hajo 3alIHTHTb, H CBOGOAHYIO
Auddysuio KHCIOPOLa K MOBEPXHOCTH 3alUHIUIaEMOro MeTaia.

3amura (KaronHasi, aHoAHAs)) AOJMKHA OCYLIECTBJASATHCA KOMI-
JIEKCHO A1 BCeX METaJJIMYecKHX TPyOGonmpoBoJoB (BOAONPOBO.A, raso-
NPOBOJA, TEMJIONPOBOJ), YJAOXKEHHHX B IPYHTaX M HaxXOASIMXCH B He-
nocpencreeHHo# 6nmsocTH Apyr OT Apyra. 3allMTa OJXHOrO M3 HUX
MOXeT npuBeCTH K YCHJEHHON KOPPO3HH APYrHX TpYGONpPOBOAOB.

Bayxpaiomue TokH. Ecnm meraanuyecku#t TpyGonpoBon yJiomeH
BONU3YM TpamMBaliHHIX NyTel, 3/MeKTPHUECKHX MKEJEIHBIX AOPOT, METPO-
MoNuTeHa, CHMOBHIX YCTaHOBOK, Kabese#l MOCTOSIHHOro TOKa # T. A.
TO OH noaBepraercss Pa3pYIIEHHIO BCJEACTBHE aeAcTBHA Gayxia-
IOWHX TOKOB. B Tex Mecrax, TAe TOK BXOAMT B TpyOompopoj, OH HE
Paspymaer ero, Tak Kak 3TH MecTa ABIAIOTCA KaroAHbIMH. Tam xe,
Tle Tox BhiXoauT us TpyGonpoBona, noBepXHOCTb MOCJEAHEro paspy-
Inaercst. B srom caydae, Kak H npH NoYBeHHOH KOPPO3HM, TOK YHO-
CHT B NMOYBY MOMOXHTENbHO 3apsKeHHHle HOHHM Meraina (puc. 3.14).

Ocnosnon Mepofl 0 nmpeoTBpAINEHHIO paspyLIeHHs TPY6 oT Jed~
CTBHA GnyxzaiomuX TOKOB sBAAETCS ycTpaHeHHe caMHX Oayxpaa~
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10IMX ToKoB. I atoll neaH obecrnedHBaloT HenpepPHIBHOCTb PebCo-
BHIX MyTeH, yCTpPaHBalOT oTcachiBaiollve ¢uiepa OT PesbCOB, YBEJH-
yMBAaIOT CONMPOTHBJIEHHE B MECTaX NMepexofia TOKa OT PeNbCOB B MOYBY
u T. n. Vs Mep, npHHHMaeMbIX HEMOCPEACTBEHHO N/ 3aWHTH TPYGo-
npoBoJa, MOXHQO YKa3aTh Ha YCTPOACTBO YCHJIEHHOH H3OJISLMH, 3a-
CHIKY TPYGONMpPOBOJAOB CO BCeX CTOPOH MECKOM M H30JHPOBaHHE CThI-
KOB C DE3HHOBBIMH NPOKAaJKaMH C LeJbIO Pa3peiBa 3JEKTPHYECKOH
HENpePRIBHOCTH TPpyGompoBoaa.

Bayxpalomue TOKH MOryr OKaselBaThb BosaeficTBue Ha TpyGo-
NpOBOAbLI, PaCMOJIOXKEHHbIE Ha paccTossHHu A0 500 M oT HcTOYHHKa
6nyxjarWuX TOKOB, 3aMTa Tpy6onpoBoaoB OT 6JYXKAZIOUHX TOKOB,
KaK H IPH 3JEKTPOXHMHYECKOH KOPPO3HH, TaKxKe JOJKHA IPOH3BO-
JUTbCS KOMINIEKCHO MJsi BceX TPpYyGOnpoBOAOB, pPaCHOJIOXKEHHHIX
B HenocpeAcTBeHHON G6AH30CTH APYr OT Apyra.

I'napa Ill. HANOPHO-PETYJIMPYIOLIHE YCTPONCTBA

§ 3.11. Ipuemka HanNOpHO-peryIHpYIOUIEX YCTPOACTB
B 9KCIIyaTalHI0

T'napasnuuecKoe HCNLITaHHe HAaNMOPHEIX H HEHANOPHLIX pe3epBya-
POB H €MKoCTefi Ha NPOYHOCTb H IJJOTHOCTb IIPOH3BOJHTCS COIMIACHO
tpe6oBaHHsM, H3noxeHHuM B CHHII 111-30—74. [1yck B skcnayara-
LHIO HaNOPHO-PEryNHPYIOWIUX YCTPOACTB OCYLIECTBJSETCS TEXHHYe-
ckoll pabouelt KoMHccHelt, KoTopast Moc/ie O3HAKOMJIEHHS ¢ MPOEKTHO-
TeXHHYEeCKOA NOKyMeHTalHei Y aKTaMd Ha CKpHITeEe paGoThl Npo-
BepsieT Ha MeCTe: NMPaBHJABHOCTb NMOCANKH COOPYKeHHH Ha MECTHOCTH;
BHYTPeHHHe pasMephl pe3epByapoB YHCTOH Boabl H 6akos GalleH;
NpaBHJIBHOCTD MOHTaXKa TPYOONpPOBOAOB B COOpYXEHHSAX, 3aABHIKEK
B KaMepax MNepeK/IOYeHHsS, BEHTHJASLHOHHOIO o6opyAOBaHHS; NeH-
CTBHE YCTPOMCTB CHTHaJH3allMH, NMOKa3bBalollel HHXKHHA M BepX-
HUA ypoBHH BOAbl B pe3epByapax; AeficTBHe YCTpOHCTB AJisl 3anmHpa-
HH BXOJOB H J1a30B B TMOA3€MHBIE pesepByapsl H BOJOHAMOpPHBIE
GalllHH; HanMYHe THAPABIHYECKHX 3aTBOPOB Ha MepeJHBHEIX TPyGo-
NpoBojax; CTeNeHb YTeYKH BOAH H3 pesepByapoB (mpoBepsercs
B TeyeHHe 3—4 [AHefl C MOMeHTa 3anoJHEHHS pe3epByapa BOJOH);
NPaBHJABHOCTb oTGopa Mpo6 Boanl H3 pe3epByapoB H GakoB GaieH
nocjle HX HanoNHeHWs: Bojofi. llpomsBoauTCcss npoBepka HaMHYHSA
yana saGopa BOAW M3 pesepByapa YHCTON Bogw A/ NepeKaykh ee
B HOCHMYIO HJIH BOSHMYIO Tapy H YCTaHOBKH Ha ApXaTeJbHHIX TPyOax
$HAbTpOB-nOTIOTHTE e, Pe3ynbTaTH npoBepKH H aHaAu3a BOJLI
KOoMHCCHST oOpMJISIET aKTOM, B KOTOPOM Jaer 3akK/ioueHHe O rOToB-
HOCTH pesepBYyapoB U BOLOHANMOPHEIX GalueH K BBOAY B SKCIJIyaTallHIoO.

§ 3.12. MNMonsemunie pesepByapnl H BONOHAMOPHBIE GAUIHH

“Hpn SKCMJIyaTalHH MOA3E€MHLIX pe3epByapoB AJAA XPaHEHHS Xo-
SAHCTBEHHO-IUTbEBON M TEXHHYEeCKOHA BOJAH MNPOH3BOAAT: CHCTEMa-
THYeCKHAi KOHTpOJIL 3a KauecTBOM BOAH (eXKEGAHEBHO B peseépByape
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X031 ACTBEHHO-IHTHEBOMA BOJHY); €XeJHEBHOE HaGmIofleHHe 32 YPOBHeM
BOIH B pesepByapaX, He pexe OJHOIO pa3a B TPH Mecsia OCMOTMh
CaHHTAaPHOTO COCTOSIHHS JIa30B B pe3epByap, BEHTHASLHOHHEIX TPYO-
CJHBHEIX H TEPENHBHHIX YCTPOHCTB, JIIOKOB H 3afBHXEK H T. I.

Mecro pacnonoxenus pesepByapoB MHTHEBOH BOALI NOJKHO BXOw
AUTh B 30HY cTpororo pexkuma. [lomyck K pesepByapaM NOCTOPOHHHN
JIML[ KaTerOpHYECKH 3ampellaercsi. Bee fasHl U JIOKH KaMep mepeKJio-
YEeHHs 3alBHXXKAaMH JOJKHE OHIThb 3aKPHTH H 3amjoMOHpoBaHH
Honyck ¥ mopsiiok BXoAa B pesepByap YCTaHaBJIHBAa€TCH MeCTHOR
HHCTDYKILMEH, COIlacoBaHHOM C OopraHaMH roCCaHHaA30pa; TEPPHTO~
pUsi, TA€ pacnosaraioTCs pe3epByaphl YHCTOH BOAHI, NOJXKHA ObITh
XOpOILIO OCBellleHa B HOYHOE BpeMs.

Pesepyaphn cnenyer ouulliath OT OCaikoB (Ne€cka, HJia) OAMH
pas B 1—3rona. [Ipn yxyaleHuu ¢pusHKO-XMMHUECKHX H 6aKTepHOMIO
THYECKHX TOKa3aTesneil KauecTBa BOILI OYHCTKY H NPOMEIBKY NpPOM3-
BOJAT Yallle.

[Tpoxon B pesepByap Jionel paspeliaetcs ToAbKO ¢ cobmoneHueM
OCOGHIX CaHHTapHLIX M€P M TOJNbKO C paspellleHHsl HayaJbHHKa CTaH-
IIMM H IPEACTaBUTENS CaHHTapHO-3MHAEMHOJOrHuecKoH ciyx6ul. [Tepex
HayajloM OYHCTKH HJIM pEeMOHTa BoJla H3 pe3epByapoB CJHBaeTcs,
3aJBHXXKH Ha Tpy6onpoBojax 3akphIBalOTCH H ONJIOMOHPOBLIBAIOTCH,

OuMcTky pesepByapa Xo3sHCTBEHHO-NHTbEBOH BOALI [IPOH3BOAAT
B c/lefylolledl NoCJeNOBaTebHOCTH: yNAJSIOT OCajoK CO AHA, YHCTAT
NOBEPXHOCTH CTeH H KOJOHH METaJJIHYeCKHMH INEeTKaMH JO0 NOJHOrQ
ylaneHus CJM3H H TUIAaTeNbHO OOMEIBAIOT HX Bojod W3 6paHacmofira,
3aTeM OGMEIBAIOT IHHILE pe3epByapa. [locse 3TOro BTOPHYHO NMPOMBI-
BalOT BCIO NMOBepXHOCTb M3 Opanicnofita. CBETOBLIE JIIOKH BO BpeMs
paloTEl HaXONATCH B 3aKPHITOM COCTOSIHHH, H pa6oTa mpOH3BOLHTCA
NpH HMCKYCCTBEHHOM oOcBellleHHH. [locie OYHCTKH HJIH peMOHTa pe-
3epByapa ero XJIOPHpYIOT (o3aMM XJopa He MeHee 25 Mr/n) nph
CYTOYHOM KOHTaKTe€ XJOPHOH BOALI C NOBEPXHOCTAMH pe3epBYyapa.

PaGoune, nmpousBoasine paboTy No OUHCTKe WJIH DEMOHTY pesep-
Byapa, JOJKHH OHIThb ONIETH B CHELHaJbHYI0O oAeXAy (pesHHOBHI
canoru, ydcryio cneuonexny). [Ipum BeIxose H3 pesepByapa cmel-
opexJa noikHa Gurh oba3aTeqbrHo cHata. Ha Bpems paGor B pesep-
Byape nepej, BXOJOM B HEro ycTaHaBjiHBaeTcsi 6adok ¢ paCTBOPOM
XJIOpHOfi Boanl AN OGMEIBAHHS DE3HHOBHIX canor. BHocumui B pe-
3epByap HHCTPYMEHT, METJbl, WETKH H APYrofi HHBEHTapb HOJMHbE
xaopupopatbcs 1 %-HHIM pacTBOpoM XJOpHOA H3BecTH. BunoaneHs
HEle paGoTH O OYHCTKE U PEMOHTY pe3epByapa ooPMJISIIOTCA aKTOM,
B KOTOPOM YKa3hIBAlOTCS BpeMsi CHATHS MJOMOLI ¢ 3aTBopoB pesep-
Byapa, BpeMs Hauaja M OKOHuaHHsl paboT mo o6e3sapaxxHBaHHIO pe-
3epByapa, NEpPeYHCASIOTCH JIHIA, OTBETCTBEHHEIE 3a BHIMOJHEHHE
paboT, H HCHONHHTENH.

[epuonnunocts paloT NMo KamHTaJLHOMY pPEMOHTY HamopHO-
peryJHMpyIOlHX YCTpOHCTB npuBeseHa B Ttaba. 3.17.

IIpn sKcnnyaTauuu BOJOHAMOpHBIX GauieH HEo6XoauMo cobJio~
AaTh ciejyiomue npaBHJA: TeppHTOPHIO BOJAH3HM GAliHH B PajgHyce
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Ta6auna 3.17. TleproguyHOCTb PaGOT MO KANHTAALHOMY PEMOHTY
HANOPHO-PeryIHPOBOYHMIX YCTPOACTB

Tepuonuy-
Hauxenosante paGor XapakTep pemonTta HOCTh,
TOAK
Peseppyapnl 4HCTON BOAH:
XKeJsie300eTOHHbLIE 3a3eMJIeH- PeMOHT KOHCTPYKIU#H 8
HHe
KHDNHYHHE C XKese306eToH- To xe 5
HHIM MepeKpHTHEM
MeTa/lJHIeCKHe » 3
Boponanopune GauHy:
KHpPUHYHHeE H Xeje3o6eTon- PemoHnT sRanua Gaumu 8
HbHe PemonT 6aka 3
PeMOHT BHYTpeHHHX TpYGo- 5
NpOBOXOB M apMaTyphl 5
MeTaJJIRYeCKHe PeMmonT 6aka 3
PemonT BHyTpeHHHX TpYyGo- 5
NPOBOJOB H apMaTYpH
AepeBsuHbE PemoHT 3nanHs GamiHy 5
Pemont 6aka 3
PemMoHT BHYTpeHHHX TpYyGo- 5
NpOBOJOB M apMaTyphl

He MeHee 50 M colep:kaTh B UHCTOTE; 3Ta TEPPHTOPHA NOJMKHA GRITH
orpaxiena M 61aroycrpoeHa; BCe BRIXOAH H Jasnl B BOJNOHaNOPHYIO
GalllHI0 ROJIXKHBI HaXOAMTHCH B 3aKPHITOM M 3aNJOMOHPOBAHHOM CO-
CTOSTHHH; €XeTOAHO mnepej HACTYIUIeHHeM 3HMHEro Mepuoia clenyer
NpoBepsTh TEMJIOH30AALMIO TpybonpoBoaa B GaliHe; MeTaJlJHYECKHE
Gakn HeOGXONHMO OKPAIUMBATh HE Pexe ONHOTO pasa B 3 roAa, OKPacky
MPOM3BOJAHTL B JBa INpHeMa XKeJesHHIM CYPHKOM Ha oJude; NpH
MOCTOAHHOA 3KcnAyaranuu Heo0XOAMMO OUHINATH pe3epBYaphl He
pexe onHoro pasa B rof.

OumieHHEIE, OTPEMOHTHPOBAHHLIE HWJH BHOBb OKpalllEHHEIE pe-
3epByaphl BBOAATCS B 3KCIUIYAaTaluio TOJbLKO NocJje HX 06e33apakH-
BaHHf, KOTOpPOE€ NPOH3BOLHTCA PacTBOpOM XJOPHOH H3BECTH HJH
KHIKHM XJIODOM: JJsi pe3epByapoB 6OJbIIOA BMeCTHMOCTH — METO-
JOM OpOILIEHHN C KOHUEHTpauueH axTHBHOro xJopa 200—250 mr/a
(w3 pacyera 0,3—0,5 1 na 1 m® BHyTpenHeli MoBEpXHOCTH pesepBYya-
POB); AJs pe3epByapoB MaNofi eMKOCTH — OGBbEMHBIM CIOCOGOM C KOH-
UeHTpauueli akKTHBHOro Xjopa 75—100 Mr/n npu konrakre 5—6 u
H no3aMH He MeHee 25-—50 MI/l NPH CYTOYHOM KOHTAKTE€ XJODHOH
BOIH ¢ mMOBEPXHOCTSAMH pe3epByapa.

Uepes 1—2 4 mocle nuseH(EKUHH pesepByap MPOMHBAIOT (HJIb-
TpoBanHo# Bonofi. B paGory oH MoxeT GHTh NyIleH NMOCJE HE MeHee
YeM ABYX YNOBJETBODHMTENbHHX GaKTEPHONOTHUECKHX aHAJNH30B, NPO-
H3BOJMMEIX C HHTEPBaOM BpEMEHHM NOJHOro OOM€Ha BOIBl MeX1y
B3siTHem mpob.

Pesepsyaprr uncToft Boanl H 6akH BoJoHamopHHX GallleH NOJIKHE!
ObIThb OCHAllleHH yKasaTensMH ypoBHefi Bojwl. [lokasanHsi MPHGOPOB
BuBopaTes B MIIT cucreM BopocHaGXKeHHs.
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Pa3zder uemeepmuoul

OYHCTHBIE COOPY)XEHHS BOAONPOBOAA

IF'nmasa 1. COOPY)XEHMA MO OCBEYJEHHIO
H OBECUBEYHMBAHHIO BOJb}

§ 4.1. Hcnuitasne ¥ npueMKa B SKCIIYATALNIO COOPYXKeHHH

Bononposogunie coopyxenns Moryr Ourb Npexwbssaensi I'ocy-
LapCTBEHHOA NPHEMOYHOH KOMHCCHH MPH HAJHYMH 1pOEKTHO-CMETHOR
AOKYMEHTAlUH, HCHOJHHTENLHEIX YepTexed, aKTOB Ha CKPLITHIE pa-
6oTE! M paspelueHHss Ha clielHajgbHOe BOXONOJb3oBanHe. [lo 3TOro
NPHKa30M PYKOBOAHTENS MPEANPHATHA HJIHM OPTaRH3aLMM 3aKa3YHKa
cospaercs paﬁo'-laﬁ KOMHCCHA, KOTOpas NPOBOZHT rujpaBJIHYECKHE
¥ TexHosoruveckne ucnbiranus (CHull 111-3—81),

luapaBaMyecKHe HCIHTAHHA OCYUIECTBAAIOTCY ¢ IleJbio YCTa-
HOBJICHHS| BOJOHENPOHHIIaeMOCTH JKeJIe306eTOHHLIX emKoctelt (pesep-
Byapos, 6axon, KaHaJ/JIOB H JpPYTHX coopy)xeﬂuf»'l). Hpu 3TOM HCIBITH-
BaeMass e€MKOCTb 3aloJiHsieTcss BONOH [0 HaHBBICHIEro NPOEKTHOI'o
YPOBHA. BCC 3aIBHXKH H mu6epa 33aKPHIBAIOTCH | 3annom6uponu-
BaloTcst. [lo HcreueHHH onpejieleHHOro cpoka (He Menee 3 CyTOK)
(HKCHPYIOT BEeJHYHHY CYTOYHOro NOHHXKEHHS YDPOBHS BoAb B €MKO-
CTH; YOBIIL BOAH 33 CYTKH He JOJIXKHA NMPEBHINATh 3 j Ha | M® cMoueH-
HOH NMOBepXHOCTH cTeH M AHHIA. [IpM ruapaBiMyeckoM HcNBITaHHH
co6uionaercss oYepenHOCTb B NpoBefeHuH pabor.

BufiBneHHLIEe B X0/[le OCMOTPa H HCNHTAHHH CTDOHTENbHO-MOHTAX-
Hbl€ H MPOECKTHHE ueq)ex'rm H HEIONECNKH OTMEYAIOTcHy B aKTe C ykasa-
HHeM cpoka ux JukBupauud. [locie wucnpasnenus wepoueros,
OTMEUEHHKIX B aKTe, BCE COOPYXEeHHS H TPYOONPOBOAI CTAHLHH Ae-
3HHOHILMPYIOTCS PACTBOPOM C KOHLEHTPauMeH axrtHBHOrO XJ0pa
75—100 mr/n B Teuenne 5—6 4 WAH KOHUeHTPaymei 40—50 Mr/a
B TeueHHe He MeHee 24 4 KOHTaKrTa.

Xnopuass Boia NOciHe €€ NeXJOPHPOBAHHA BriGpacmBaercss HA
npuaeramwlHe K COOpy)KeHHﬁM TEPPUTOPHH HJIH B BOJOEMH.

[lyckoHananounle paGoTH (T€XHOJNOrHYECKHE HCNBITaHHA) MOTYT
OCyHIeCTBAATHCA KaK 3KCIYaTanHOHHLIM NEePCOHANOM cTaHUMH, TaK
H cnenuaiu3upOBaHHRIMM MYCKOHA/NAAOYHEIMH OPTAHU3aUAMH, B TOM
H IpyroM clyuasix 0653aTeJIbHO NPHCYTCTBHE NPEACTaBHTeef NpOEKT-
HOH opraHH3aUHH.

B nepHox nyckoHaNaloYHBIX PaGoT HEOOXOMHMO ycTaHOBHTH K
CPaBHHTb C MPOEKTHHIMH: TEXHONOrHIECKHE MapaMeTpH paGoTH OYHCT-
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HBIX CODYMXEHMH;, DEXHMHE PaGoTH peryJaupymowmefi H KOHTPOJLHO-
H3MepHTeJbHOR amnapatypel, JO3aTOPOB, PacXOLOMEpPOB, YypOBHeMe-
pOB, DEryJasiTopOB Pacxola M CKOPOCTH H T. II.; NO3bl peareHTOB,
nocJeloBaTenbHOCTh HX BBOAA M T. 1. [lo OKOHUaHHH MYCKOHaMNanoy-
HBIX Pa6oT M MPOGHOrO MycKa CTAaHLHH, KOTOPHIA NOJIXKEH NponoJ-
XMaTbCA He MeHee 2—4 CYTOK, NPH MOJYYEHHH BOAB HAaNJE€XKALIEro
KayecTBa no corJacoBanuio ¢ CIC craHuus cpaerca locynapcTBeHHOM
NPHEMOYHOH KOMHCCHH,

B noaroroBuTeNbHEIA MEpHOM, a TaKXKe B NEPHOA NMYCKOHaNaflou-
HEIX paboT M NPOGHOro Nycka HHXKeHEepHO-TEXHHYECKHH mnepcoHasn
CTaHIMH COBMECTHO C INIPEACTABHTEJAMH INyCKOHANajouyHOH oOpraHH-
3alIMH COCTaBJIAIOT HHCTPYKLHH 110 TeXHHYECKOH SKCIIyaTauuH coopy-
MeHHH H JO/KHOCTHElE MHCTPYKLUHH NO KaXJIoMy pabouemy Mecrty,
YCTAHABJMBAIOT PEXHMbl PaGOTHl OYHCTHOH CTAHIMH, MPOBEPAIOT pa-
60Ty CTAHLMH O PACYETHLIM H aBaPHHAHLIM PeXXHMaM, YCAOBHAM c6poca
H o6paGoTKH NPOJYBOYHEIX H IIPOMBIBHBIX BOJ, @ TaKXe NPOH3BOJ-
CTBEHHHX CTOYHHIX BOA. Bce maTepualnl, XapaKTepH3YyIOlHe KOJHYE-
CTBO, COCTaB H pEexXHMEl c6poca NpPOH3BOACTBEHHKIX CTOYHHIX BOJ
B BONOEME!, @ TAK)Ke pacyeTHLle JaHHHE, NpelyCMaTpHBalomHe Heol-
XOIMMYIO cTeneHs o6paGoOTKH 3THX BOJl, COTMIaCOBAaHHE C COOTBETCTBY-
IOIHMH OpraHH3aLUMAMH, NPENCTABJASAIOTCA NPOEKTHEIMH OpraHH3a-
LHSIMH.

Huxe mnpuBopATCH HOPMAaTHBHLIE CPOKH * NPONONKHTENLHOCTH
TEXHOJOTHYeCKOH HalalKH BOLONPOBOAHBIX COUDYXKeHHH:

NDOH3BOJHTENbHOCTE KOMIJIEKCa

coopyxenuil, Thc. M3fcyr. . . . .mo 0,8 12,6 40 80 125 160 200 250 320
NPOAOJIKHTENBHOCTb TEXHOMNOTH-
YecKOR HajJagku, MeC. . . . . . . 2 4 5 6 7 8 9 10 1

§ 4.2. OpranusauMs SKCHJAYATAHHH OYMCTHHX CTAHUHM

KonuyecTBO 3KCNAYaTalHOHHOrO MepcOHaNa AJIA OoOCHyXKHBaHHS
OYHCTHBIX COOPYXKEHHH NPUHUMAETCs 110 XaHHEIM Ta6J. 4.1, B KOTOpO#
Y4TEHB TPYAOBble 3aTPaTH Ha pabOTHl N0 TEKYILIeMy PEMOHTY, BHINOJI-
HsleMEIe cJlecapeM- PEMOHTHHKOM, 3JIEKTP OMOHTEPOM-PeMOHTHHKOM, cJie-
capsmu no pemodty KHUTTHA 1 aBapHAHO-BOCCTaHOBHTENBHLIX PaboT.

Cocras pa6oT o 3KCIIyaTalHH OYHCTHEIX COOpYXKEHHH BKJIIOYAeT:
06Cc/yKHBaHHE CMECHTeNEHl, KaMep peaklUHH, OTCTOMHHKOB, OCBETJIH-
TeJiedl co B3BelUeHHBIM cJoeM, (HIBTPOB, HAcOCOB AJIA HaNONHEHHS
NPpOMHBHEIX 6aKoB BONOH, pe3epBYapoB YHCTOH BOABI, XJOpaMMHay-
HEIX YCTaHOBOK, KOAaryJAsiUHOHHHX YCTAaHOBOK (BKJIOYasi OGCAYXKHBa-
HHe yCTaHOBOK W3BeCTH, akTHBHpoBaHHoro yris, [TAA u AKK),
0T60p npo6 BOAH H peareHTOB M MPOHM3BOACTBO aHAIH30B OYHILaeMOK
BOALEI MO YCTaHOBJAEHHLIM BHIaM.

O6was unc/eHHOCTs OGCAYXKHBAIOWErO MepcoHalta, B TOM UYHCIe
H HHXeHepHO-TeXHHYECKHX PaGOTHHKOB, yCTaHaBJHBaerTcs Ynpas-
B e —

* TIpukas M)XKX PCOCP Ne 611 or 01.12.80.
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jeHHeM BOJOTMPOBOAHO-KAHAJH3AUHOHHOIO X03AfCTB2 MO COrAacoBa-
HHIO C DYKOBOASILMMH OpraHaMH IJIsl KaXKJAOTO OTAEJNbHOrO CAydas
B 3aBHCHMOCTH OT MECTHHIX YCJOBHI, IIPOH3BOAHTEJHLHOCTH CTAHLMH,
ee COCTaBa, CTENEHH CJOXHOCTH YCTPOMCTB M COOPYMKEHHH W T. M.

§ 4.3. O6uire nojoxeHNs NO OGCJYXKHBAHHIO OYHCTHBIX
cTaHuu#

Pa6orul mo IO u TP coopyxenufi, ycrpoiictB U o6opynoBa-
HHSl CTaHUHMH BONOOYHCTKH OPHEHTHPOBOYHO NPOBONATCS B CPOKH,
ykasaHHele B Taba. 4.2 u 4.3, Gosee TOUHBIE CPOKHM HA3HAUAIOTCH
B 3aBHCHMOCTH OT MECTHHIX YcJoBHA. IlepeueHb OCHOBHHIX BHIOB
paboT no TeKymeMy H KaNHTalbHOMY DPEMOHTaM BOJONPOBOAHEIX
OYHCTHHIX COOpYXEHHH npuBeneH B Taba. 4.4, a nepHOIHYHOCTL pa-
6or — B Taba. 4.5.

Ta6aunua 4.2. Pa6ora no IO cranuuK BOROOHHCTKH

HauMenosanne Kem nposo- H:g::: -
ycTpoficTs Cocras paGot AMTCA BMNOJ-

H CoOpYXeHHfR HeHHA

Cumecuresan Buyrpennnft ocmorp cren u ne- | [laasHuifi ITo mepe
peropoNOK; OCMOTD 3aXBHXKEK Ha | HKHXKeHep Haj00-
nogsojfmtel cropone W ajasA cmy- HIH HOCTH, HO
CKa B BOJ{OCTOK TEXHOJIOT He pexe

1 pasa
B rof
Kamepn xJaonbe- Buyrpennufi ocMoTp neperopo- To xe To xe
06pa3oBanud IOK H CTeH; OCMOTP 3aJBHXeK
Ha TIOABONSMIMX H CHYCKHBIX TpY-
GonpoBoxax
OrcroftHuKH BuyrpenHuft ocMoTp crem, me- » »
peropoAoK, KaHajloB; OCMOTp 3a-
IBHXKEK
dunpTpa 3amep BHICOTH cJos mecka ) 1 paa B
KBapTal
OcMOTp MOBePXHOCTH 3arpySKH
¢duabTpa:
flepeX mpoMuBKOf OGpatga- » 1 pas
eTcd BHHMaHHe Ha oOmufi BuJ B MecAl

3arpA3HeHHOro Necka, TOJIH-
HY TUIeHKH, PaBHOMEPHOCTb
pacmpenenenus 3arpAsHeHuil
Ha MOBepXHOCTH OHABLTpA, Ha-
JHYHe TPHA3eBHIX CKOIJIEHHH,
AM, BOPOHOK, TPeliHH B Te-
CKe, OTXOla MecKa OT CTeH;

nocJe NPOMHBKH O6paliaeT- To me
cd BHHMaHHEe HA COCTOfIHHE
necKka, HajHYHe HEJOCTATOYHO >
NPOMHITHX MeCT, OCTATOMHOTO
sarpasHenHs, BHfpoca rpa-
BHL H T.J.; OCMOTP MpOH3-
BOAHTCA [OC/Ne CHOYCKa BOAH
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]
MpononxeHue Tabn. 4.9

——

HauMenopaue Tepitonug-
YCTpOHCTB Cocras paGor Ke;ngggno- ?:3-
H COODYIKEHRH ':;emm
QHALTPH HeCKOJAbKO HHXKe TOBepXHO-

CTH HNecka (A0 OOGCHXaHH§
NOBepXHOCTH NecKa)

TNpoBsepka ropu3OHTANLHOCTH T'nabsunift 1 pas B
PACNoONIOMKEHH NOAAEPKHBAIOUHX | HHXKeHep 6 mecH-
Tlecuanylo 3arpysxy Qu/bTpa CI0es IR ues

rpasus M TajbKH, NPOUIYnuBaHHe | TexHoJor
TIPOM3BOAKTCA IIYNOM BO BpeMs

MPpOMBLIBKH

Or6op npo6 necka ¢ Heabio Mpo- To xe 1 pas
BeJlecHHA aHa/u3a Ha ero 3arp#as- B roax
HeRHOCTh

INpoBepka ymeHbilleHHA KOMHYe- » 2 pa3a
CTBa mecka OHJAbTPA NyTem H3Me- B fon

peHHH pacCTOfiHHA OT ero moBepx-
HOCTH 10 KPOMOK 3eJIoGOB 1 CpaB-
HeHHS ¢ IPOeKTHHIM; nepea A0rpys-
Koft duabTPA HEOOXOUMMO Y[ AJNHTh
BepXHHH JarpasHensuifi cioff me-
cka Ha ray6uny 3—5 cM

ITpoBepra ropH3OHTAILHOCTH » ! pas
AOPOMBIBHHIX JKeJOGOB H B cly4ae B I'OA
Hajlo6HOCTH BHpaBHHBaHHE KPOMKH

TipoBepKa NPOACANKHTENHHOCTH » 1 pas
H WHTEHCHBHOCTH OPOMHBKH QHIb- B KBap-
Tpa; onpefeidercd MO OCTaTOYHOR Tan

3arpA3HeHyOCTH B NpoMuBHOl Bo-
Je, paBHOMepHOR OTMBIBKe Bceff
nhomagu rAbTpa, PaBHOMEpHOMY
MOCTYM/IeHHIO BOAN K KpOMKam
Xen06a H OTCYTCTBHIO BHIHOCZ

necxa
OcMmorp Apenaxedt » To XKe
BapaGauuue cer- OnpejeseHHe HHTEHCHBHOCTH » 1 pas
KH H MHKpODHIB- | MPOMBBKH CeTHATHX 3JeMeHTOB B MECHL
TpH TlpoBepKa 38acopeHHs IpOMHIB-
Horo ycrpoficrsa
TlpoBepKa COCTOAAHHA CeTHATHIX » To Xe
SJleMeHTOB

Onpenesesne NJAOTHOCTH INpH-
Jeranns (HALTPOBANBLHEX DaMOK
K Kopmnycy GapaGana

[poBepKa HanuyHA WYMOB B pa-
Gore NpuBONa y NOAWHIHKKOB

OnpepesieHHe cOCTOAHHA NMOBEPX-
HOCTH MeTal1a 6GapadaHoB (HAJH-
gge AHTHXODDOSHOHHOR KPACKH
HT L)

PesepByapht um- BHyTpestuli ocMOTp pesepBYyapa ) 1 pas
crolt Boabt B TOX
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Ipononmxenue taba. 4.2

HaumenoBanne TepHopus-
KeM nposo- HOCTL
H Zgggg:::::un Coctaa pador RuTcR estua
OcMorp 3aapHxek B Kamepax | ImaBumifi |1 passron
H Ha TpyGonpoBogax HHXeHep
HIH
TEXHOJIOT
OGopynopanue Buewmnufi ocMoTp ofiopynoBauud | Jlexypuuilt Exe-
A KoaryJaHpoBa- No CTaHUMH | nHeBHO
HHA
O6opynopanue OcMotp ¥ HCOMTAHHE HA YTeYKYy To xe IMocro-
AnA XJIOPHPOBAHHSI AHHO
H aMMOHH3AIKH
CHCTeMH BeHTH- OCMOTp CHCTEMH BeHTHJSLHH > To xe
JXAUHH Ia30803aTO-
PHHX  moMeutenu#
KoHTponbHO-u3- OcmMoTp u MpoBepka paGOTH NpPH- » >
MepHTeJqbHHE HOpH- | 6opoB
6opH (pacxogoMepH,
MaHOMeTpH, BaKy-
YMMETpH, peryJaaro-
PHL CKOpOCTH QHIb-
TPOBaHHA H AP.)
Ta6anuna 43. Pabort mo TP cTaHUMH BOACOUHCTKH
« Sy Homenonaae pador R

CMecHTe b

Kamepa xaombeo6-

pa3oBaHHus

Orcrofiun KH

QuabTpH

[TpomMpiBKa OT TrpA3H CTeH H
neperopoiok

TlporepKka paGoTet 3ajBHXKeX,
nepe6UBKa CAJILHHKOB
COHTaHHE HAa YTeuKy
[TpoMuBKa OT TpHA3H CTeH H
neperopoaock

ITpoBepka paGoTH 3ajgBHXeK,
nepe6uBKa CalbHHKOB H ApYrHe
paGoTHl

[MpomMwiBKa crer W mneperopo-
JOK OT rpA3H

INposepka paGoTH 3alBHXEK,
nepeGuBKa CaJbHHKOB H JpYyrHe
pa6oTHl

HcnuraHue Ha yTeuky

HDorpy3ka o¢uabTpa mneckoM

Tposepka paGoTH 3aiBHXKeK,
nepeGuBKa CaJbLHUKOB M ApYrHe

paGoTH

ITo mepe wakonaeHus
ocajika, HO He pexe
1 pasa B rofl

1 pas B ron

To xe

1 pas B rox (omso-
BpeMeHHO C YHCTKOk
CMECHTeJH)

To xe

[To mepe HaKomIeHHsA
ocajlka, HO He pexe
1 pa3a B rox

OpunoBpeMeHRO ¢
YHCTKOR OTCTORHHKOB

To xe

Tlo Mepe Hafo6HOCTH,
Ho He pexe | pasa
B rog

To xe
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IMpononxenne Tabu. 4.3

CoopyxxenHs
u Oo6opyAoBaHHe

HanmenoBanune paGoT

ITeproguyHOCTH
BMIOMHEHAA

Bapa6annne ceTKu
H MHKPOOHILTPH

OGopynosanue Jas
KOAaryJ/Iu poBaHKH

OGopynosanue pias
XJIODHPOBAaHHAA W aM-
MOHHSAUHH

CHcTeMa BeHTHASA-
UMM Ta30A03aTOPHHIX

YnanenHe mecka H3-moX npe-
HaXa, XJOPHpPOBaHHE

Hcnmraune Ha yreuky

ITpoBepka mnoOBpeXIAEHHA CeT-
YaTBIX MOJIOTeH

Boao6uobaenne
3HOHHOR MOKpaCKH

3amena CceTyaTHX S/eMEHTOB
H ApYrux jeralefi, moaBeprumx-
cf KOPPO3HH

Yucrka, NOKpacka, TeKymiHi
PEMOHT

aHTHKOpPO-

Yxcrka, NOKpacka, TeKyului
PeMOHT

BuyrtpeHunft ocMoTp, 4HCTKa,
TEKYI{HA DPEMOHT

Ilo mepe nazoGHocTw,
HO He pexe | pasa
B rop

1 pas B roa

INo Mepe mapoGuocTm

To xe

»

Ilo Mepe nago6uo-
CTH, HO He pexe | pasa
B KBapTan

To xe

nomelueHu i

ManoMmerphl, Baky- [lpoBepka TOYHOCTH mHOKa3a- »
yMMeTpH, pacxolo- HHl, peMOHT, MOKpacKa
MepH

PeryasTops  cxo- TIpoBepka TOYHOCTH mNOKasa- To Xe, HO He pexe
pocTH HHfl, PEMOHT, NMOKpacKa 2 pa3s B rog

Ta6aunna 4.4. Ilepevenb BHIOB paGoT MO TeKylileMy
H KamHTaJbHOMY PEMOHTaM OYHCTHBIX COOpYXKeHHH
Hanwmenosa-

HHe OOBEKTa

TeXymuit peMoH?T

Kanuranehuft pemon?

Orcrofiuuku
(ocBeran-
TeJH)
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PemouT 3ajBHXKeK, MNOATAXKKA
KpenJleHHR 3ajBHXKEK, IMHTOB H
KJanaHoB

PeMoHT M MOKpacKa JIIOKOB,
JIeCTHHI, CKO6 H T. A,

Hicnuranse Ha YTeuKy

IlpoMHBKa M XJOpHpOBaHHE
nocjie pEMOHTA

PemoHT MECTaMH WITYKaTYpKH
¢ sartupkofil B Xenesnennem (10
10 % o6mefi MJIOLWAXH OIUTyKa-
Typensoll MOBEPXHOCTH); pas-
IesiKa MEJKHX TpellHH

CMeHa 3afBHMKEK, XONOBHIX
CK06, LIHTOB

CMesa HacTHIa W Apyrux ne-
PEBAHHBIX 3JIeMEHTOB

Bexkphitie ¥ pemont Apenaxa
BOKPYT OTCTORHHKa

Hananka paGorm no 3agan-
HOMY peXumy

ITepeoGopyrosanue orcrofinnka
B OCBeT/INTesb, paoTatomult ¢ 60~
Jiee BBICOKHM TeXHOJOTHYecKHM
9¢peKTOM (Ge3 u3MeHeHHH OCHOB-
HOM KOHCTDYKIHH OTCTOMHHKa);
PEMOHT HJ/IH 3aMeHa H3HOIUEHHHX
HIHTOBHIX 3aTBOPOB W TPYyGonpo-
BOAIOB



Ipononxkenne Taba. 4.4

HauMeHOBa-~
HHe 06bexTa

Texywut peMoHT

KanuTaapHHA PeMOHT

OuabTpH
BCEX CHCTeM
(KOHTaKTHHle
OCBEeT/IHTEJH

cHCTeMBl

AKX,
cKOphHIe

JKBYXCJIOM-

Hhie,

Goabuiof
rpsi3eeMKo-

CTH H Ap.)

Ipenpaputensuas nNPOMHBKA
3arpysKu

OuHCTKa H IpOMHIBKA BHYTpEeH-
HHX MOBepXHocTefi $uAbTPA

PeMOHT 3aaBHXKeK, 3aTBOpOB
H WHGepoB HA MecTe

PeMOHT Memanok 6e3 AeMOH-
Taxa

PeMOHT WITYKAaTYpKH MeCTaMH
¢ xesresneHueM (mo 10 % o6-
mefl TVIOMIAKH); pa3feNKa MeJ-
KHX TpelHH

IMpouncTtka B npoMHIBKAa TpY-
6ONpOBOJOB pacnpefeaHTeabHOM
CHCTeMBl

PeMoHT BO3gyX0npoBONOB

[lposepka u mnoprotoska Ha
FOPH3OHTAJMILHOCTD NepeJHBHHIX
KPOMOK XeJIOGOB H BOCCTaHOBJIE-
HHe HX reomerph¥eckolft topmul

3amena OTHe/NbHHIX 3J1EMEHTOB
CHCTEMbl YNPaBJeHHS SaJBHX-
KaMH

OkpacKka Mera/uIHYeCKHX IO-
BepxHocTe#

Ucnuiraune na yreuky

Jesundexuusa ¢uavrpos xJjo-
pHpOBaHHEM

Tlonuas neperpy3ka HAH jo-
TPY3Ka mecka ¢ pacceBOM K
POMBIBKON

Jorpyska rpapus

PeMOoHT papenaxka ¢ wacTHuHOR
3aMeHOH, H3MeHeHHe KOHCTPYK-
UHE JpeHaXa

Ynasenne necka u3-moj jpe-
paxa

Pa3fopka H peMOHT 3afBHXeK
¢ 3ameHONl HSHOIUEHHHIX AeTajelt,
CMeHa 3afBHXXeK H NpPHBOJOB 3a-
IBHKEK

CMmena jepeBAHHBIX SJEMEHTOB
(peillerok ® Ap.)

CMena ywacTKoB TpyGonpoBo-
0B

PemonT nospexpienkii co BCKpH-
THEM CTeH H JpeHaXa

3aMena Ha QHABTPAX CHCTeMH
ynpaB/ieHHA 3aABHIXKAMH

Hanagka paGotst ¢uabTpoB NO
3aJ]aHHOMY TEeXHOJIOTHYeCKOMY pe-
KAMY

IlepeoGopynoBanne (uALTPOB
B ¢uavtpw AKX uan ¢uastpu
GonbiucH TrpsA3eeMKOCTH, padora-
jomue ¢ GoJlee BHICOKHM TeXHO-
JorH49ecKHM 3pdeKTOM

Yacruynoe H3MeHeHHe KOMMY-
HHKanufi TpyGompoBOJOB C ycra-
HOBKOJ 3ajBHXeK; DEeMOHT H30-
JAUMHE TpyGOMpOBOAOB B eMKOCTel
pacTBopa KOaryJsHTa

Ha crannun AomkHa BecTHCh CAeAylolIas OTYETHOCTD:

O6wHA XypHAA PaGOTHl OYMCTHOH CTAHIHH ¢ exXelHEBHON 3aMHChIO;
o6uiero KoJHYeCTBAa 06pa6oTaHHOH BOABI; BOHI, M3DacXOOBaHHOM Ha
COGCTBEHHEIE HYXKIHI; KOJMYECTBA H3PAaCXONOBAHHEIX peareHToB H HX
A03; coopyxeHHil H 060pyNOBaHMs, Haxonsmuxcad B pabore, YHCTKe,

Pemonre; nposegennnix [I[1O u IIIIP;

XKypHaJl aHaJH30B C eXeIHeBHOH 3anuchio pe3yJbTaToB H CKjal-
CKOH kypHaJ.
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Ta6anumna 4.5. INepuopuunocrs paGoT NO KanmATaALHOMY PEMOHTY

OYHCTHHX COOpYNKERm#

HasMeHOBaHHe
06beKTOB

XapakTep peMOHTa

ITepHORHYHOCTL
B rogax

OcrOBHOM KOMIIEKC OYHCT-
HHX CcOOpyXeHufi: OTCTOAHH-
KH, OCBeTNMTeNH, GHAbTPH
BCEX CHCTEM, CMECHTENH K

PeMOHT OTCTORHNKOB, $HuJb-
TpOB, CMeCHTeJed H Kamep
peakuur (CTeH, HHHIla, Ie-
PEKpHTHA H ApeHaxa)

1 pas B 6 ner

KaMepH peaKmui Pemoutr  ocBeranteneil 1 pas B 3 roaa
(cTen, AMMINA, NEPEKPHTHSA
H [penaxa)
Ilorpyska mecka B hHAb- | pas B 1—
TpH H KOHTAaKTHHE OCBETIH- 1,6 roma
TeJH
Mpoune ouncrutie coopyxe- Pemont 1 pas 8 1,5 roga

HHA (GakM pacTBopooTCTOfi-
HHE AN KOATYJSHTa H XJOp-
HOMl H3BecTH)

Xnoparopn H
TOPH

aMMOHH3a- PeMOHT H 3aMeHa Jeranefl 1 pas B 2 rona

§ 4.4. PearenTHOe X03s{CTBO

PearesTHnle uexa. B KauecTBe OCHOBHHIX peareHTOB, HCNOJIb3ye-
MBIX TPH OCBETJIEHHH M O0GecUBEYHBAHHH XO03sHCTBEHHO-IHTheBOH
BOAHI, NpHMeHsoTes: cyibdar amomunusa [Aly (SO, ], amomuHnar Ha-
tpua [NaAlO,], xaopuctuii amomunnit (AlCls), oxcuXAOpHA a0~
munus | [Al,(OH);C1]6H,0}, cyandur xenesa (FeSOy), cyabdar
xenesa [Fey(SO,)s]l, xaopHoe xemeso (FeCly), ramenas usBecTb
[Ca(OH), ], cona (Na,CO;), nonuaxpunamuz (I1AA), oson (Op) u Ap.

COCTaB H J03Hl pE€areHToB, nocyefOBaTeJIbHOCTh U MeCTa HUX BBE-
IeHuss B oGpa6aThiBaeMyl0 BOAY, HauyaJo H KOHEN MepHoja MpHMe-
HeHHs1 Pa3NHYHEIX DeareHTOB YCTAHABIHMBAIOTCA IJIaBHbLIM HHXKEHEpOM
MM TeXHOJOroM CTAHUMM COBMECTHO C 3aBefylolum JaGoparopueft
Ha OCHOBaHHM (PU3HKO-XHMHYECKHX, CAHHTAPHO-GaKTepHOJOTHYECKHX
¥ TeXHOMOTHUECKHX aHAJHM30B HCXONHOH BOJH H Bojwul, npomexpuref
06paGoTKy Ha OTHEJbLHHIX COOPYXEHHAX, & TaKKe ¢ y4eTOM ONHITA
NPOH3BOACTBEHHOA OGPACOTKH €e Ha COGCTBEHHOH CTaHUMH WAM HA
aHAJIOTHYHHX CTaHUHUAX. [IPHHATHIE TEXHOJOrMYecKHe CXeMhl o6pa-
6oTKH BOAL yTBepKIAlOTCA MO NpPEeICTaBJEeHHI0 HayalbHHKA BOLO*
MPOBOAHOM CTaHIMH H COTVIACYIOTCS C MECTHEIMH opraHaMu [ocynap-
CTBEHHOIO CaHHTapHOro Hazusopa.

MecTo BBOJIa peareHTOB H MX OPHEHTHPOBOYHHIE NO3H, MPHHHMAae-
MEIe IPH NMPOEKTHPOBAHHY DeareHTHOro XO3fHCTBa, B XOfe SKCIIYa
Tanu¥ CTAHIUMA MOCTOAHHO KOPPEKTHPYIOTCH.

TBepArle peareHTH PAacCTBOPSAITCA B PACTBOPHEIX GakaX MO HH-
CTPYKLMAM, COCTaBNEHHEIM Ha OCHOBE THIOBHX, HO C yYeTOM MecTHHX
yc/0BHAi. PacTBopeHHE DEaresra MOXeT OCYIIECTBJATLCA Kak Iio
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Macce, Tak H no o6peMy. Y4er pacxofia peareHTOB, NOXAaBaeMbIX CO
CK/Maja, MPOH3BOAHTCA MO cMmeHam. KpemocTs [acTBopa peareHTOB
KOHTPOJIHDYETCS N0 ero IUVIOTHOCTH WM THTpoBaHueM (Tabu. 4.6
u 4.7).

Pa6Goyue, 3aHATHle Ha TPAHCHOPTHPOBKe peEareHTOB (0COGeHHO
M3BECTH, XJODHOH M3BECTH H aKTHBHPOBAHHOTO yIVIf), NOKHBI pa6o-
TaTh B CHENOJEXKAe U MO OKOHYAHHH CMeHH NIPHHUMATh Aym. Basewn-
BaHHUE XJODHOA H3BeCTH BPYYHYIO H ee L0O3UPOBaHHe CJeyeT MHpo-
H3BOAUTH B I[POTHBOrasax.

[TpoBepka NO3UpPYIOIMHUX YCTPOHCTB MPOU3BOAMTCA, Kak NMpPaBHJIO,
eXeKBapTajlbHO, HO He pexe 2 pa3 B roA H 3akJioyaercsd B ocMoTpe
apMaTypbl, IPOBEPKe OTCYTCTBHS 3aCOpeHHH, COCTOSIHHA COefHHEeHHM
H T. 0. (cM. Ta6a. 4.2 u 4.3). OcHOBHEIE THITH JO3aTOPOB IJIA XO3HPO-
BaHUs M3BECTKOBOI'O MOJIOKA, I'a30B U PacTBOPOB KOAryJSHTOB IIpH-
BefieHRl COOTBeTCTBeHHO B Taba. 4.8 u 4.9.

Jas Koary/siHTa U yroJbHOTO MOPOMIKA MOXKET ObITh NPHMEHEHO
cyxoe Lo3upoBaHHe. TOYHOCTL PaBoOThl ZO3aTOPOB (MO OO6BEMY HJIH
o Macce) mpoBepsieTcsl He pexe 1 pasa B cMeHy.

Ilpu NpPHUrOTOB/JEHHH HM3BECTKOBOTO MOJIOKA B HEM COLEPXKHTCS
MHOTO HEpacTBOPHMBLIX NpuMecelt, sABasiomuxcs OaJjjacToM B mpo-
neccax mOAleJayHBaHUs M craGuiausanuu Bogbl. [ HOOYHCTKH
U3BECTKOBOTQ MOQJIOKA QT HEPACTBOPHUMEIX NPUMECEH MOTYT OpuMe-
HATbCS FMAPOUMKJIOHK Auamerpamu 75, 125 u 150 mm. [lepen noxauest
H3BEeCTKOBOTO MOJOKA Ha THAPOIMKJIOH H MpenBAPHTEJLHEIM OTHefe-
HUeM KDYNHBIX YacTHI B OTCTOHHOM Gake H3BeCcTKOBOE MOJIOKO pPeKo-
MeHnyeTcs pas6aBiasaTh A0 paGoue#t KoHueHrpauud 1-+-2 % mo CaO.

Ilpu HcnoJL30BaHUH 2KeJIe3HOTO Kymnopoca OfHOBPEMEHHO ¢ Koary-
Jsanued peKoMeHAyeTcs MPHMEHSTb M3BeCTKOBaHHE BOJHI, AOBOAA pH
1o 9+9,5. Ilpu menpwux 3Hauesusix pH rugposnus coset AByXBa-
JIEHTHOTO XeJe3a He mpoTeKaer 10 KOHIA, a CKOPOCTh OKUC/IEHHA HOHOB
3aKHCHOTO JKejie3a B OKHCHOE KHCJOPOAOM, pacTBOpDeHHEIM B BOJAE,
HenocTatouHa. Jlis yCKOpeHHs THAposu3a o6pabaTeiBaeMylo BOLY
Heo6XOAUMO XJIOpHPOBATh Mepes BBeJeHHeM 3aKHCHOTO Keje3a.
OxucsieHHe HOHOB JBYXBaJIEHTHOTO XKeje3a MporeKaer mo Qopmye:

QFe?+ | Clq — 2Fe3+ 4 2CI-, 4.1)

Ta6aumna 4.6. KpemocTb pacTBOpoB o moKa3aHHAIM apeoMerpa

TBOpOB, Y
XapakTepucTKa TIpH KOHUEeHTpaumH pacTBOD %

pacTBopa NpH
t=12-+15°C 1 9 3 4 5 6 7 8 9 10

Kpenocts pacrsopa [0,9| 3,5| 4,8| 54| 6,1{ 7,6| 86 97}10,7| 11,7
CEDHOKHCIONO aMIOMH-
Hus, %

Coxepxanne wera- | 7,5]16,5|26,0|36,0| 48,0 | 56,0 | 65,0750 84,0 94,0
lIeHOH M3BeCTH B | 1
H3BECTKOBOTO MOJIO-
Ka, r
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Ta6nuna 4.7. 3aBHCHMOCT TUIOTHOCTH PacTEOpOB

XMMHYECKH YHCTHIX peareHTOB OT KOHIEHTPalln#

Aly(SO,)y nmpn CycneH3ust
KoHueHTpa- FeCl, npn FeSO. npa aKTHBHpPO-
uEs  pac- t = 90 °C t — 18 °C BaHHOTO
TBOpOB, % f=15°C t=19°C TJAA MapKH
¥-3 (cyxasa)
0,50 1,005 — — — 1,002
1,00 1,017 1,009 1,007 1,008 1,004
1,75 — — — — 1,006
2,00 1,027 1,019 1,015 1,018 —_—
2,30 — — — — 1,008
3,00 1,037 — — — 1,010
3,50 — — — — 1,012
4,00 1,047 1,040 1,032 1,037 _—
4,25 — — — — 1,014
4,80 — — — —_ 1,016
5,45 — — — — 1,018
6,00 1,067 1,061 1,049 1,057 1,020
6,75 — — — — 1,022
7,30 — - —_ — 1,024
8,00 1,087 1,083 1,066 1,078 —
10,00 1,107 1,105 1,085 1,100 —
12,00 — 1,129 1,104 1,122 —
14,00 —_ 1,152 1,122 1,144 _
16,00 — 1,176 1,141 1,167 —
18,00 — 1,201 1,161 1,190 —
20,00 -— 1,226 1,182 1,213 —
22,00 — 1,252 — — —
24,00 — 1,278 —_ —_ —_
25,00 —_ — 1,234 — —_
26,00 — 1,306 — — —_
28,00 —_ 1,333 1,268 — —
30,00 — — 1,294 —_ —

Ta6nuua 4.8. Jlo3zaTophl A A03HPOBAHHH H3BECTKOBOTC MOJOKA
H JPYTHX CYyCHeH3HH

HaspaHHe
Ro3aTopa

IUMBA-1 *

JIUMBA-3

AUMEA-10

AHMBA-20

AYMEBA-40

Bepxuuft
npefen
NPOH3BOLZH-
TeJIbHOCTH,
M3/

1,0

3,0

10,0

20,0

40,0

Ne THOBOTO
IIpOeKTa

4.901-2,
BuII. 1

4.901-2,
BBIII, 2

BC.02.31,
Bhi. 1

BC.02.31,
BBII. 2

BC.02.31,
Bhin. 2

¢ NYUMBA — fo3aTOp HIBECTKOBOrOo MOJOKS OyHkepHHHA aBTOMaTHWecKHf.
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Ta6amna 4.10. Tun BakyymMHHX X/OpaTOpOB
H HX TEXHHYECKHE XapaKTepHCTHKH

TaGapatn, MM
Mporssogn- { HopmaasHoe
Tun TeAbHOCTD Aa;:;&ue ° a ] 3: :gg;l;;l;o-
a N -
xJopatop no :;;?IPY x ,,o%zﬁoapou. g § E‘ g;_ (ropoa)
m ] a x ¥
JIOHUH-100{ 0,8—0,72 0,025 650 | 160 | 41
¢ porame- | 0,21—1,28 0,025 830 | 650 | 160 | 41 3ason
'r(gom PC-3 0,4—2,05 0,025 650 | 160 | 41 «Csetotex-
JJOHUH-100] 1,28—8,1 0,03 830 § 650 | 160 | 41 HHUKa»
¢ porame- | 2,05—12,8 0,035 (/Tuxo-
tpom PC-5 Cl1aBJL)
JIK-10 0,04—0,8 0,025 630 { 230 | 160 | 12,35 Mexauuge-
(manas CKHRt 3aBOf
MOZleJIb) Ynpaeaenns
JIK-10 2,0—20,0 | 0,02—0,05 | 800 | 370 { 250 | 45 BOJlOKaHa-
(6onbmasn JIH3AHY
MOZenb) (Knues)
JK-11 0,5—4,5 0,03—0,05 | 500 | 200 | 150 § 11

NMpuMevsanusna 1. YKkesaHHWEe THAH [OISTOPOB NPHMEHMIOT H AN SMMOHHSSIHK
o6paGaTHR3eMON BOAW; NPH STOM MeRHHe, 6POH3OBHE H JATYHHHE feTa)lH 38MEHAIOT HE CTaANb-
HHE HJIK YyIYHHHe, B rasoMeTpe CepH8s KHCJOT8 3ameHsieTcss PTyThio. 2. IIpH o6paGorke
BOAN CEPMHCTHIM TIasoM NPHMEHSIOT P OCHOBHOM BaxyyMHme Xnoparopu JIOHHH-100.

Pacxox xnopa cocraaser 17,75 mMr Ha | Mr-skB KoaryasHra.
[lpu 5TOM HEOGXOIMMO TaKXKe YUYWTHIBaTh, 4TO, KpoMe NpHBENEHHOR
peakuuH, XJOp pacXoAyeTcsi Tak:Ke Ha OKHCJieHHe OpraHHYeCKHX
npuMecefl NPHPOIHBIX BOA.

dropHpoBaHue BOAH OCYLIECTBAsAeTCA nocie GpuasTpoBaHHsA, nNepes
MOCTYMJEHHEM BOALI B BOJOHMPOBOAHYIO CeTb, 4acTO COBMECTHO C XJo-
pHpoBanHeM. [lia ¢TopHpOBaHHs BOAH npHMeHsiorcss 35 % KpemHe-
¢ropucroBonoponsoit KucaorH, 3095 % dropucroro Hatpus, 99 %
KpemuegTOpHCTOrO HaTpus u Ap. [IpH ¢ropupoBaHHH BOALI HeoG-
XOUMO COGJIONATh MOJONKEHHA: MOCTOSHCTBO MocTynaiome# Ha oG-
paboTKy BOAHI;, TOYHOCTb NO3HPOBaHHA ¢Topa M raybokoe nepeme-
IIHBaHHE ero ¢ BOJOH; H3MepeHHEe H KOHTPOJb KoHUeHTpauHH ¢Topa
nocje 0o0paBoTKH BOAHL.

dTopHCTHE COEIHHeHHs B npouecce (TopHpoBaHHA BOLRL IlO-
HAOTCA CYXMMH MHTATENAMH C TOYHOCTbIO XO3HpoBaHHA =+3 % wuau
IpaBHMeTPHYECKHMH IHTATeNSIMH C TOYHOCThIO NA03HpOBaHHA +1%.

JlosaupoBaHHe XHIAKHX peareHTOB OCYIIECTB/seTCsd HanOpHLHIMH
WIH BaKyyMHbIMH jo3aropamu (Taba. 4.10). [Mpexmourenue HeoGxo-
AUMO OTAABaTh BaKYYMHLIM jerasaropaM. X/opuas Boja M BOIHBIR
pacrBop cepHHCTOro rasa, o6pasympouuecs B rasofosaTopax, AOJKHE
nogaBaTbCA K MECTy HX BBeleHHS B oGpabaTeiBaemylo BoAYy IO pe-
3HHOBLIM LIJIAHTaM, aMMHadHas BOJa H aMMHakK — [0 XKeJIe3HbIM
Tpy6am. CMemeHHe aMMHaKa ¢ BOZOM JO/KHO NMpOH3BOAUTBCH G/H3
MecTa ero BBEJEeHHs B 06pabaTHBaeMyio BOLY B OCOOHIX CMECHTEJIbHEX
KOJOHKAaX cCheyHaNbHOR KOHCTPYKIHMH.
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OrTkJioHeHHE OT 3aJlaHHBIX JI03, @ TaKXe [epephrBH B HX Mojade
He ponyckaiorcsi. Becnepe6GofiHOCTh NMOXAYH LOCTHraeTcss YCTaHOBKOM
3anacHbIX J03aTOpOB, Ha/IHYHEM OGODYIOBaHHA M 3allacHHX yacTefl,
HeOOXOIUMHIX /i HEOTVIOXKHOro pemoHta. CheM HJH pacxol, rasa
¢ ofiHoro 6aJiioHa 6e3 moforpesa NMpu HaXOXAEHHH ero B NOMEIIeHHH
c t = 15+18 °C He HoskeH mpeBmnumnaTh Ajas xJjopa 500 r/u. Ias
yBeIHYeHHS o6beMa MOXer 6HTh HCIOJb30BAaHO MOJOrpeBaHHe XJOpa.
Ilpu 3TOM HeOGXOZHMMO MMeTb B BHAY, YTO 1O TPeGOBaHUAM TEXHHKH
6e30macHOCTH KaTeropuyeckH 3ampelnaercs Ha XJOPNpPOBOJAx YycTa-
HaBJIMBaThb HCHApHTeNH TPyO4yaToro THNa, pe3epByaphl, OTKPHITHE
3MEEeBHKH HJIH Jpyrue eMKocTH. [lojorpes IOJIKeH OCYIIECTBAATHCA
TOJILKO B 3aKPHTHX 3MeeBHKOBHIX Hcmapureasx. Mcmapurenn sroro
THMA MPeACTaBJAIOT co60fi BepTHKAJIbHEIE eMKOCTH — KOXYXH, B KO-
TOPLIX NMPOTEKaeT BO#a, Mojorperasi 10 TeMmnepaTrypnl He Boime 40—
50 °C, ¥ pacnosoxeH 3MeeBHK JJs >XKHIKOTO XJopa, NpeBpaljalole-
rocs B rasoo6pasHuift.*

Ouncrka rasa nepep BmycKoM ero B ra3oflo3aTop OCYLIECTBJSAETCS
B mpoMexyTouHoM GasnsoHe (pecuBepe). Pecusep momernaercs Mexmny
PeRyKIHOHHLIM BEHTHJIEM Pa6odYUX GasIJIOHOB (MM KOJJIEKTOPOM, COGH-
paloIHM XJIOp OT HeCKOJIbKHUX Gouek HiH GasJIOHOB) H BXOJHLIM BeH-
THJeM rasonosaropa. OfuH NpoMexyTouHHt GaJsIoOH MoxeT ofciy-
JKHBaTh 10 8 paGouyux GasJIOHOB.

Ha kuHerHKy nponecca ocBeT/ieHHSI H 06eCUBEYHBAHHS BOAH
peareHTaMH GoJblioe BJAHSHHe OKAa3LIBAlOT IBETHOCTh H MYTHOCTb
HCXOIHOR BOJIH, HOHHHIA cocTaB ee, pH, TeMneparypa, Haquyue B Helt
¢uTO- M 300MJAHKTOHA; Ha MpOTeKaHHe mpolecca CYIECTBEHHOE
BJAHAHHE OKasHBAIOT NepeMelIHBaHHE, MECTO H MOCJEeJoBaTeNbHOCTD
BBBeJIeHHS PeareHToB, COCTaB M OCOGEHHOCTH OYHCTHHIX COOpYXKeHHH
H T. n. Takum o6pazoM, Ha 103y peareHTOB OKa3HBaeT BJIHUAHHE BeChb
MepedHc/eHHBI KOMILIEKC (H3HKO-XMMHYECKHX, GHOJIOTHYECKHX H
TEXHOJIOTHIECKHX NapaMeTPOB.

Bosbmoe 4UCIO MepeMeHHbIX (aKTOpOB, HX B3aHMOCBS3b, a TaKXKe
HaJy4yHe 3HAYHTEJBHOTO YHCJA HEH3BECTHHX HeH3MepsieMblX napa-
MEeTPOB He MO3BOJAIOT BLIPA3HTb 3TH CBSSH C MOMOILI0 OGLIYHBIX
¢yHKIHORAABHHX 3aBHcHMocTeld. TToatoMy masi o6paGoTkH aKkcnepH-
MEHTaJbHHX JAHHBIX HOJMKHH OBITb HCIOJb30BAHH METOAW MaTe-
MaTHYeCKOM CTaTHCTHKHM C NpuUMeHeHHeM SBM.**

Cxaann pearentoB. CK/ajbl DPeareHTOB PACCUHTHIBAIOTCS HA Xpa-
HeHHe 30-JHeBHOro samaca, CYHTas MO MNEePHORY MaKCHMaJbHOro
norpebnennss ux. IIpn obocHOBaHHH 06beM CKJIaJoB AomycKaeTcs
NpHHHMaTb Ha IpYrof CpOK XpaHeHHs, HO He meHee 15 cyrtok. [Ipu

* [IpaBuna 6e30nmacHOCTE NPH 3KCIIyaTalHK BOXONPOBORHO-KaHAMHIAIHOHHHX
coopyxennft. M.: Crpoiusgar, 1970. IIpapnuia GesomacHoCTH A/l MpOH3BOACTBa, Xpa-
HeHHs M TpaHCHOpTHpOBKH Xa0pa. [1B5X-83. M.: Henpa, 1983.

** Toponoscknlt U, T., Pylleko TI'. T. SkcnayaTauus cTaHmui noAroToBKH
X038 ACTBeHHO-THTbeBOi BoAw. KHeB: Byauseabumk, 1985.
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HaNHYHH GasHCHHX CKJIajoB 06beM CKJIajoB NMPH CTaHOHAX HoMy-
cKaeTcsl NpMHHMAarb Ha CPOK XpaHeHHs He MeHee 7 cyrok. Ckjaann
peareHTOB NPOEKTHPYIOTCA HA CyXOe HJIH MOKpPoe XpaHeHHe B BHJE
KOHIIEHTPHPOBAaHHHIX PACTBOPOB HJIH MPOAYKTOB, 3aJHTHIX BOJOM.
Buj XpaHeHHs U TaphHl, 4 TaKXKe BHICOTA CAOA XPaHAIIHXCH MPOLYKTOB
npuBefeHn B Taba. 4.11.

Cyxoe xpaHeHHe MPOHU3BOAUTCA B 3aKPHITHX, XOPOILO BEHTUJIHP ye-
mbix momemeHusax. Ckiaansl AJs XpaHeHHs peareHToB, Kpome XJiopa
M aMMHaKa, pacnojaraioTcs BOJAH3H NOMEIeHHA I/ MPHUroTOBJEHHS
HX pacTBOpOB H cycneH3u#t. CKsall akTHBUPOBAHHOTO YIJIsl JOJXKEH
pacmoJiaratbCsi B OTHe/IbHOM NOMEMIeHUH, OHTH [0XAapo- H B3PHIBO-
GesonaceH (OTHOCHTbCH K KaTeropHu B).

[MTomemenne ckiaana ¢ropcosepxalux peareHToB MO/NXHO OLITh
OTAeJIEHO OT APYTUX MPOH3BOACTBEHHLIX moMeiueHHH. [Ipu arom MecTa
BO3MOXKHOTO BHUIAETECHHS MBI JOMKHB OITh 000PyAOBaHH MECTHHIMH
OTCOCaMH BO3[yXa, a pacTapHBaHHe KPeMHE(TODHUCTOro HaTPHS H
¢ropucTOro HaTpUs JOJIKHO NPOH3BOAUTLCS MOJ 3alluTol HIKadHOrO
VKPBITHA. YUHTHBasA TOKCHYHOCTb ¢propcoiepkallliX peareHToB, BO
BceX cJayyasx Tpe6yercs npelycMaTpHBaTh oOlWlHEe H HHIHBH-
LyajbHHE MEDONpHATHA Mo 3amHTe 0O6CTYXHBAWUEro mnepco-
HaJsa.

YcaoBusa pasrpy3kH peareHToB H paGoTh HA CKJAajax JAOJXKHEI
YIOBJIETBOPATL TPeOOBAHHAM TEXHHKH Ge30MaCHOCTH H OXPaHH TPYyAa.
Pasrpyska peareHTOB W3 aBTOMAIUMH M BaroHOB, & TakXe Mojpaia HX
K MecTam NPHTOTOBJEHMS H BBoja B ycTpOHCTBa BOAOHMPOBOAHOM
CTaHUMH JOJIKHEL OCYIIECTBJAATHCA € MAKCHMAaJbHBIM HCHOJNB30BaA-
HHeM MeXaHH3MOB.

K conepxanuio ck/aloB NpeIbABASIOTCS CAefylolHe TpeGoBaHus:
IBepHbIE MPOEMH!, NpefHa3HaYeHHbIe I/ MpHeMa H BLIIAuM peareHra,
HEO6XONHMO IUIOTHO 3aKPHBaTh MO OKOHYAaHHH npouenyp (oco6eHHO
B CKJajax HeramleHofi M3BEeCTH M aKTMBHDOBAHHOTO YIJis); momele-
HHSl CKJIaJoB NOJIKHH OHITb Bcerja CyXHMH, YTOOBI copepKallHecs
B HMX pPeareHThl He YBJaXHSJHCh; MOMEIUleHHs1 CKAaj0B XJOPHOH
M3BECTH CJelyeT AeNaTh CYXHMH, MPOXJAaJHHIMH H XOPOIIO BEHTHJH-
pPyeMEIMH; peareHTH BHYTPH CKJAJOB AOJIKHBI Pa3MEWaTbCs OTHAE/b-
HbIMH MapTHAMH H PacXojoBaTbCs B COOTBETCTBHH C OYEpeNHOCTBIO
noCTymJIeHHs, YTOOH HCKJAIOYHTb HX 3a/leXKHBaHHE.

XpaHeHHe XKHIKHX H ra3006pa3HLIX peareHTOB B NpeJHa3HAYeHHbIX
IJigs HHX CKJajax JOJXKHO OCYINECTBJAATbCA B COOTBETCTBHH C Ipa-
BHnamu [ocroprexsagsopa M [occammapsopa, «[IpaBuiaaMH-Geso-
NacHocTH MNpH 3KCIMyaTallMd BOACTPOBOAHO-KaHAJH3aUHOHHBIX CO-
opyxenuiiy M)KKX PCOCP u «BpeMeHHbIMH YKa3aHHSIMH [0 Opra-
HH3aIUH XJIOPHPOBAHHSA XHIKHM XJIOpOM Ha KOMMYHAJbHEIX BOAONPO-
Bonax M kaHanusanusx PCOCP». [as BHrpyskd GalJOHOB CO CXKH-
XEeHHLIMM ra3aMu Heo6XOZHMO NPHMEHATH crnenHaJs]bHble KOHTEHHEDHI,
B Kotophle ycraHaBamBamoTcd no 4, 6 uau 8 6aVIOHOB.

YCTpOHCTBO pacXofHBIX CKJANOB XJopa AOMKHO YAOBAETBOPATHL
TpeGoBanuaM «CaHHTApHBIX MPaBHI MPOEKTHPOBAHHSA, 0GOPYAOBAHUS
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Ta6auna 4.11. HexkoTopue faHHHe Mo xpaneHHIO

peareHTOB B ckJaflax

Peareutr

Cnoco6 XpsHeHHS, BHE T8pH

Buicora caon
pearenTta, M

CepHokueaHA  ajo-
MHHHHA

HsBecTh ramuenas

Kenesau#t kymopoc

XnopHoe Xeneso

AxTHBUpOBaHHEI
yroab

Kanbuuuuposanunas
coaa

JXunkoe Crekao

Texuuyeckass mnoBa-
perHas coJsb

MaprannoBokucabiit
KaJHi

Kpemuedropueraiit
HaTpHi

Oropucrnili  maTpHA

TMonnakpunamug,

Exkuit uatp

Kpenkas cepHasi KH-
cnota

XnopHas H3BECTb

lunoxjopua  Kajab-

HHA

MpumMewann s

1.

Hasaaom
B BHge KOHHEHTpHPOBaHHHIX pac-
TBOPOB

Hapanom
B pesHHOKODAHRIX KOHTefiHepax BMme-
ctHMocthio oT | o 3 wd

B OGymaxHHX MewKax Maccof fo
50 kr
B pepemsinHmX Goukax

B MeranaHveckux OapaGaHax

B ©6ymaxHBIX MelIKax Maccofi Xo
50 kr

B 6ymaxKHBIX Melkax
B peauHoKOpiHBIX KOHTefinepax

B Xeje3nnlXx Go4Kax BMeCTHMOCTBIO
no 250 a

B nepeBsHHbIX 3aquBHBIX GOuKax
BMecTHMocTRiO 100—150 a

HaBaaowm
B BHEe KOHUEHTPHPOBAaHHHIX pac-
TBOPOB

B Merannnyeckux 6Goukax MAH GaH-
Kax

B Metasnruueckux 60YKax

B merannuueckux Goukax

B moJaMITHIIEHOBEIX MelIKax, YJo-
JKEHHHIX B TapPHble AUIMKH HJAX B 1epe-
BAIHHblEe GOYKH

B Gakax nmpOMBILIJIEHHOrO HITOTOBle-
uns (BE-30) Bmectumoctbio 30 M3 wim
apyroi#i, Gollee MenaxoHd, Tape, H3ro-
TOBJIEHHON H3 HepakaBelowleHl CTalH HAH
MO HSTHJIEHA

B 6Gakax NPOMBILIJIEHHOIO H3roro-
Baennss (BK-15) BmectHmoctbio 15 M3

B Hepepinublx Goukax HAH (auep-
Helx Gapabanax

B cTanbHBEX OUMHKOBaHHMIX Gapa-
Ganax

2--3,5
1,5—2,5

23,5

Ho 2,5
He Gonee 2,5

2—-3,5

Ho 2,5
Ho 2,5

o 2,0

Ho 2,5

Ho 2,5

Bucora yxkaaakH Gosee 1,5—2,0 M fmonyckaeTcsa NpH HaidR~

9HH MeXaHH3ALHH NOrpy3o09YHO-pasrPy30uHHX paGoT. 2. XpaHeHHe 3aTaPeHHHX 3aBOROM~
NOCTSBIIHKOM pPeareHToB HaAJEXHT NpejycMaTpHBaTe B Tape. 3. PasrepMeTusagus tapm
C XJIOPHEM JKEJe30M K CHJMKATOM HaTpug He AonyckaeTcs KO MOMEHTa HX HenmocpeacTpeH-
HOro HcnoJIb30BAHHS. 4. 3aMOp8XKHBAHAe K xpaHenne [TA A GoJsee 6 MecsueB He gonyckaercs.
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H COIEepXKaHHSA SIOBHTHIX BeEIIECTB», YTBepXKAeHHHIX MuHHCTEpCTBOM
aapasooxpaHenus CCCP.

Pacxonsple ckaafu xjaopa s 6a/onoB u GoYeK HalJIeXHT pas-
MeIlaTh B OTAENLHBIX 3aKPHITHIX OrHECTOMKHX, XOPOUIO BEeHTHJIHpYe-
MBIX TOMEIEHUAX Ha PAcCTOSHUH He MeHee 300 M OT MKHMJHIX H oflie-
CTBEHHHIX 3JaHHMA. ECJH N03BOJIeT 30HA 3alHTH, TO PacXOLHHE
cKiaibl Ha BOIOMNPOBONHHIX COOPYXKEHHAX C norpebJeHHeM CBLILIE
1 T xJ0pa B CYTKH paspemaercsi YCTPaHWBaTh H3 TAHKOB (CTaLHOHap-
HHIX €MKOCTell) 3aBOACKOrO H3rOTOBJIEHHSI BMECTHMOCTbIO f0 40 T.
[lepenaya rasoo0pasHoOro XJjopa C TaKoro CKJjaja K Mecty norpet.e-
HHUS MOKET OCYLIEeCTBJATHCH MO XJOPOHPOBOAAM MpPOTSIKEHHOCTbIO HE
Gosee 1 kM. [lepenuB xsopa B MeJAKYI0 Tapy (GajNiOHH HJIH GOYKH)
Ha 3THX YCTaHOBKaX 3anpelLiaercs.

[Tpu xpaHeHHH 6a/yIOHOB H GOYeK NOJIKHH coG/IofaTbest Cleny-
OLHe NpaBH/ia: Ga/VIOHE, XPAHHMHE B BepTHKAJbHOM [MOJIOMEHHH,
NOMEINAIOTCA B THe3laX, NMPeROXpaHAIOMIHX HX OT NajeHHs, BeHTH-
JAMH BBepX; Oa/JIOHH, XpaHUMHIE B TOPH3OHTAJbHOM IMOJIOXKEHHH,
cKJaluBaloTess B mrabens BrcoTofl He Gojee 1,5 M H JJAHHOH He 6o-
Jee 3 M; IUHPHHY NMPOXOJa MeXAY IITa6eAMU Ie/al0T PAaBHOM MOJIHOM
IJaHHe OaJijioHa, HO He meHee 1,5 M; mpoknagku MexAy GajloHaMu
B 1urabese ROJKHBI o6eclieyHBaTh CBOGONHOe H3BJeYeHHe 6aJIJIOHOB;
BEHTHJIH 6aJl/IOHOB HanpaBJ/fIOT B CTOPOHY NpPOXOfa; GOYKH XpaHAT
Ha chnenuajJbHHX TelleXKax MHJH MOACTaBKax; pasMelleHHe Gouek
JOJIKHO OHThL TAKHM, YTOGH NpPH HU3BJEeYeHHH JIOGOA M3 HHX OCTab-
Hble He MepeMellaJHCh.,

IIpu mocraBke razoo6pasHBIX peareHTOB Ha CTAHIMIO B IHCTEpHAX
HX nepenHBaloT B 60YKH, Ga/JIOHE HJIH T3HKH [yTeM CO3JaHHS B OMO-
poxHseMoll uuCTepHe JaBjeHWA (C MOMOLIBIO CXKATOrO BO3AYXa)
B 0,5—1,5 MITa. KoHTpo/b 32 HamoJHeHHEeM OCYLIECTBJAETCH B3Be-
IIMBAHHEM HJIM C [IOMOIIBIO ypoBHeMmepoB. JlJia B3BemuBaHUA 6aJlio-
HOB € XJIOPOM HCIOJb3YIOT JECSATHYHHEIE BEChl, pacCYHTaHHHE HA Ha-
rpyaky 1—2 T, Ajd B3BElIMBAHHA NYCTHX G6a/JIOHOB — BeCH Ha
200 kr. Hanoausarb tapy XuakuMm xjopoM Gonee uem Ha 80 % Ho-
MHHaJIbHOR BMeCTHMOCTH onacHO. O HOJHOM OMOpOXKHEHHH IHCTEPHLI
y3HaOT MO WyMy, NPOH3BOAMMOMY BO3AyXOM NPH MmpophiBE Yepes
CHoHHYIO TpYOKY. YCTaHOBJeHHass Ha MpPaKTHKe CKOPOCTb MepeJuBa
CXKMKEHHBIX peareHToB cocrasiser or 6 go 12 1/y. C ueabio NnoBhile-
HHSI CKOPOCTH NepeNHBa B HEKOTOPLIX CJAYYasx mpoH3BoAAT oforpes
OMOPOXKHAEMONR E€MKOCTH.

ITepeBoska xJopa no/IXKHA OCYLIECTBJATHCA ¢ COGMIONEHHEM Mep
NPeNOCTOPOKHOCTH: HeJb3s AOMYCKaTb YAapoB H MajeHHA GajJIOHOB
H Gouek; cjepyer o6eperaTb HX OT HAarpeBa COJNHuEM, yCTpauBas TEHT
Ha OTKPHTHX MalIMHAX; CONPOBOXIAlOmHMe TpaHCHOpT pabodue
JOMXKHB GHTb B CHELOAEKNE C 3allHTHLIMH CPEACTBAMH H aBapHAHLIM
HHCTpyMeHTOM (Pa3sBOAHHIMH H TdaeYHRIMH KJ/IO4aMH, MOJIOTKAMH, 3y-
Gunamu u ac6ecrorpaduueckoii HaGUBKOA). XJop CO CKJIala K MecTy
NoTpe6aeHHs TPaHCHOpTHPYercs AHGO B GajioHaX HJH Goykax Ha
CnenuanbHEX TeJeXKaX, JAHG0 MO XJOponpoBofy H3 GOYeK, pacmoJso-
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JEHHHX Ha cKaaje. [locne nonHofi cpaGOTKH GOYKH ¢ KHAKHM XJIO-
pOM OCTaBIUMMACA XJOPras Heo6XOAHMO YAAJHTL H3 GOYKHM mHOCpel-
CTBOM 3XKeKTOPa H MO BO3MOMHOCTH YTHJIH3HPOBAThL.

Xn0oponpoBos oMKEH OHTb CMOHTHPOBAaH TOALKO H3 LEJbHOTS-
HYTHX ToJIcTOcTeHHHX TpY6. CoennHeHHe TPY6 Heo6XONHMO fenaTh
TepMETHYHBIM, Pe3b6OBHIM Ha My¢Tax HJAH Ha (JaHUaX ¢ MPOKAAz-
KaMH. 3anpelaercsi MNpPOKJalHBaTh XJOPOMPOBOA B KaHalaX H
MeCTax, TPYAHOJROCTYNHHIX JIJs OCMOTPOB H PEMOHTOB.

Ogun pas B roj XJoponposoj clefyeT OCBOGOXKAaThH OT XJopa,
nNpofyBaTh CYXHM BO3JAYXOM, OCMAaTpPHBaTb B Yy3Jax OTBeTBJ/IEHHH,
PEMOHTHPOBaTb NpH HaZOGHOCTH H HeMeAJIeHHO mocje NPOLYBKH 3a-
NOMHATH XHIKHM XJIOpPOM.

Jlo3npoBaHHe JXHAKHX peareHTOB OCYIIECTBASAeTCA HaMOPHHMH HJIH
BaKyyYMHBIMH josatopaMH (cM. Taba. 4.10). Ilpenmourenne Heo6xo-
IHMO OTZaBaTb BaKYyMHHM ra3ofosaTopaM. XJjiopHas BOZa H BOAHBIA
pacTBOp cepHHCTOro rasa, o6pasylomuecs B Iasofo3aropax, AOJXKHH
nojaBaThcsl K MECTY HX BBeJleHHs B o6pabaTHBaeMyio BOLY 1O pe3H-
HOBHIM IUIJIZaHTaM, aMMHa4YHasi BOJa H aMMHaK — MO XKeJe3HHM TpYy-
6am. CMellleHHe aMMHaKa ¢ BOJOM JOJIKHO NPOH3BOAHTLCS OJIH3 MecTa
ero BBeleHHS B oOpa6aThiBaeMylo BOLY B OCOGHIX CMECHTEJbHBIX KO-
JIOHKaX CHenHaJbHOfl KOHCTPYKIHH.

OrkJioHeHHe OT 3aJaHHBIX J03 KHJIKHX PEareHTOB, a TaKXe Nepe-
PHIBH B HX NOjaye He Aonmyckaiorcd. Decnepe6ofiHOCT MONa4H JOCTH-
raercs ycTaHOBKOM 3amacHHIX ra3of03aTopoB, HajnuueM obopynoBa-
HHsl H 3amacHHIX gacrtefl, HeOOXOAHMBEIX JJISI HEOTJOXKHOTO PeMOHTa.
O6beM rasa c ogHoro GajsoHa 6e3 mMOROrPeBa NPH HAXOXKIEHHH €ro
B nomemeHHH ¢ ¢ = 1518 °C He Jo/KeH npeBuaTh AAS XJ0Opa
500 r/u. JIna ysenHyeHHs ChbeMa MOXKeT GHITb HCIOJb3OBaHO MOZorpe-

BaHHe 6aJlJIOHOB.

§ 4.5. IpoueccH cMelIeHKsT H CMECHTeNH

IMpouecc cMellleH sl NpeaHasHayeH st GLICTPOro H paBHOMEPHOIo
pacnpejienenust peareHtoB B o6pabarbiBaeMOidl Bogse. CMeuienue mo
HOpMaTHBAaM JOJXHO GHTb 3aKOHYEHO B Te4eHHe 1—2 MHH NpH MOK-
poM H He Goslee 3 MHH NPH CYXOM NO3HDOBaHHH peareHToB. B To xe
BpeMsi HeOGXOLHMO OTMETHTb, 4TO 3(ppeKT CMelueHHs B 3HauHTeNbHON
CTeNeHH 3aBHCHT OT NEPBOHAYANbLHOIO CMEIUCHHS: yeM MeHblle CPOK
CMellleHHsI, TeM ObICTpee H TIJy6xke NPOHCXONHT KoaryJHpOBaHHE
npuMmecedi, T. e. GHICTPee HacTymaer XJonbeoOpasoBanwe.

S¢pdexkTHBHOE CMelIEHHE peareHToB ¢ 06pabaThiBaeMoft BOXOR
IOCTHraeTcs TypOy/aH3alHell ee NOTOKAa B CMECHTENSX HApaBJHYe-
CKOro H MeXaHHuyeckoro THNOB. B mnpuuatex B CCCP cmecHTensx
rugpabanueckoro tHna 3POEKT cmelleHHs CO3JaeTCsi TPEXKPaTHHM
MECTHHIM yBelHyeHHeM CKOPOCTH NOTOKa 0O6pabaThiBaemofi BOAH
¢ 0,3—0,6 10 1,0 M/c npH pacYeTHHX pacxojax BoAbl. IIpH CHHKeHHH
HJAH YyBeJHYeHHH pacXOAOB BoAb (YMEHbLUCHHH HJH YBeJHUeHHH
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CKOPOCTH) THADaBJIHYECKHe CMECHTENH He 06ecreuHBaiOT YAOBJETBO-
PHTENLHOTO CMeElIeHHs! ee ¢ peareHTaMH. B atom ciyuae tpeGyemoe
BpeMsl NpeOLIBAHHSA BOJLI B CMECHTeNAX HeOGXOAHMO MNOANEPIKHBATDH
JOTIONHHTENbHBEIMH  YCTPONCTBAMH, OO€CHEYHBAIOIIHMH, HanpHMep,
LHPKYJISIHIO BOAL HAH NPONYCK 4aCTH ee MHMO CMeCHTeJell.

IlpuMeHeHHe MeXaHHYeCKHX CMECHTeNell CBA3aHO ¢ NMpPHMEHEHHeM
JIOTIOTHUTENIbHEIX YCTPOACTB H NOBLILEHHBIMH 3aTPaTaMH 3J€KTpO-
sHepruH. [IpHMenenHre TakHX cMeCuTesell TpeGyeT B KaxIOM Ciydae
06OCHOBaHHA.

Ilpn skcnayaranHH cMecHTesnell HeOGXOAHMO CTPEMHTLCH K TOMY,
yTO6bl KO3(GHIHEHT O6heMHOro HCHOJb3OBAHHA COOPYXKeHHs (T. e.
o6beM cMeCHTens) OLI1 HaHBBLICIIHM,

OcMOTp, OYHCTK2 H TeKYLIHA PEMOHT KaMep CMeCHTesell JoJKeH
OCYHIECTBAATBCA B NEPHOIH HaHMeHee HAanpsxKeHHof paGoTH cTaH-
uui B coorBercTBHH ¢ miaHoM III1O u INIP (ra6a. 4.2 u 4.3). Ilpu
3KCIIAYaTalHH NEePeropofuarelX H AHPUATHX CMEcHTeNell Heob6xo-
JIHMO CJeJHTb 33 TeM, YTo6H B BoAy He nonaja Bo3fyx. C atoi ueabio
NPOXOAbl MEPeropoj4aToro CMecHTeNs JOJXKHH ObITh 3aTONJEHEI,
NpHYEM PacCTOSIHHE OT BepXHefi KPOMKH NMpPOXOXa AO YPOBHSI BOZHI
omxHo cocTaBasATh 10—15 cM. B Auipuarhix CMECHTeASIX BepXHHM
pAL OTBEpPCTHI JOJIKeH GHITh TakxKe 3aTomJeH Ha ray6HHy 10—15 cm.
OrBoasiHe OT cMecHTeNell BOAY TpyOONpPOBOAH NOTPYKalTCs B BOAY
Ha ray6uny 50—60 cM ot BepxHeli KpOMKH TpyGonpoBosa.

Jns uHTeHCHOHKALMH Mpouecca CMellleHHsl o6pa6aThiBaeMO# BOALI
C KOaryJsiHTOM H YJAY4IUIeHHS NpoHecca OCaXJCHHS Koary/JHpOBaH-
HOH B3BeCH NPHMEHSIOT aspHpoBaHHe BoAH. Kak H3BecTHO, MPOAYK-
TaMH THAPOJIH33 CEPHOKHCJIOIO aMIOMHHHS NPH pPacTBOPEHHH €ro
B Bofie SIBJISIIOTCA KOJIJIOHAB I'MAPOOKHCH aJlIlOMHHHSI HJH OCHOBHEIE
COJIH ero W HOHH Bofoposa. [locjexHue, Berynasi Bo B3aHMOZeHACTBHE
C NPHCYTCTBYIOU|HMH B Boje GHKapGOHAaTHLIMH HOHaMH, NPHBORAT
K 00pa30BaHHIO 3HAYHTEJbHOTO KOJHYeCTBa CBOGORHOM YIJIEKHCIOTHI:

H* + HCO;3 — H,0 + CO,. (4.2)

O6pasyiomasca yriekncaora CopOHpYeTcs HacTHIaMH XJonbe-
BHAHOH B3BEcH, BHI3HBas €e (VIOTAlMIO — BCIJIMBaHHe XJIONbeB HA
noBepXHOCTb BOZH. [IpH 3TOM XJionbsi cTaHOBATCS 6oJiee DHIXJLIMH,
MeHee NMPOYHBIMH, CO CHHXKEHHHIMH COPGLUMOHHHIMH cBoficTBaMH. Bce
3TO yXyALIaeT NPOLeCC OCaXKAEHHS B3BeCH B OTCTOAHHIX COOpYXKe-
HHUAX,

IIpumeHeHHE a3pHpOBaHHA BOAH BO MHOrOM YCKOpseT mporecc
VAajeHHst YIJIeKMCAOTH H jeNaer npouecc jecopGuHH ee HauGojee
nonueiM. [lpH 3TOM 3HauHTeNbHO H3MeHSleTCd Takxke CTPYKTYpa
XJIonbeB: OHH JeNaloTcs (oJiee MJIOTHLIMH, MeHee ra3oHaNnoJHEHHBIMH,
YTO NpPHBOZHT K Gosiee GLICTPOMY OCaXKJEHHIO B3BECH H JYydleMy
OCBeTJIEHHIO BOJHI.

HauGonee ne6naronpHsTHO ckasmBaercss mpouecc (GJIOTHPOBAHHSA
XJonbeB Ha OCBETJEHHH BOJLI NPH KOaryJHPOBaHHH MaJIOMyTHBIX
UBeTHHX BOJl, H OCOGEHHO B YCJOBHAX HH3KHX TeMnepaTyp, KOTIa
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BSISKOCTb BOAH 3HaYHTEJbHO yBeJHUHBaeTcs. B Jamnom caywae Hau-
Gonee nesecoo6paseH H NPHEMJEM MeTOX KOaryJHpOBaHHA C MpH-
MeHEHHeM a3pHpOBaHHA.

§ 4.6. Mponeccn xaonbeo6pa3oBaHKs H KaMepHl
xjaonbeo6pa3oBanns (peakuHn)

3aBeplIaiomWAM STanoM peareHTHolt o6paGOTKH BOXH SBASETCH
npouecc xJjonbeoOpasoBauns. Bpemss npe6HBaHHA BoiH B Kamepax
pPeakuHH H T'HAPaBAHYecKHHA pPeXKHM HX pabOTH JOJKHBEI PacCUMTH-
BaTbCA TakHM 06pa3oM, 4To6H obecnevHBaTb ONTHMAJNbHHE YCHAOBHS
15151 YOPMHPOBAHHSA H YKPYIHEHHS XJIONbeB KOATy/HPOBaHHON B3BecH.
Ouenkoft 3(peKTHBHOCTH 3TOro 3Tana ABJAETCA KPYHMHOCTb cHOpMH-
POBaHHHX XJIOnbeB, O06JajalollHX aiCOPOUHOHHRIMH CBOHCTBAMH H
AOCTaTOYHOX MeXaHH4YecKOH NPOYHOCTHIO JJA TPAHCIOPTHPOBKH HX
OT KaMepHl XJionbeo6pa3oBaHus J0O OTCTOMHHX coopyxkenufi. [lomnora
BHINOJIHEHHS] Ha3BaHHBHIX YCJOBHA 3aBHCHT OT NpPaBHJbHOTO BHGOpa
KOHCTPYKTHBHHIX H TEXHOJIOTHYECKHX MNapaMeTPOB YCTPOMCTBaA.

B npouecce skcnayarauMu Kamep XJonbeoGpasoBaHHs Heo6Xo-
IHMO ofecnedyHBaTh MeJJIeHHOE H DaBHOMEDHOE nepemeuIHBaHHE,
a TaKXe NOCTOAHHOEe HaOJIOfeHHe 32 CKOPOCTbIO ABHXKEHHS BOJIH!
B KaMepax XJionbeoOpa3soBaHHA: PEKOMEHAYeTCs NOANepKHBAaTh CKO-
pocti 0,2—0,3 M/c B Hayase u 0,05—0,] M/c B KOl1e ABHKEHHA BOAH
B KaMepax.

Bsinoe, samennennoe xJonbeo6pa3oBaHHe CBHAETENLCTBYET O He-
NpaBUJIbHOM THAPABJIHYECKOM pEeXHMEe, HH3KHX HJH 3aBBIIIEHHHX
033X peareHToB, HH3KOM TeMmepaType BOAB, HELOCTaTOYHOM LIeJoY-
HOM pe3epBe H HECOBEpIUEHCTBE METOAa KOaryJHDOBaHHSA.

[lpn npoBeseHHH mnpoueccOB XJonNbeoOpa3soBaHHs HeoOGXOLHMO
YUHTHIBaTb CJEAYIOIIHE INOJNOXKEHHS:

NOHHIXEHHEe TeMNlepPaTyphl o6pabaTeiBaeMOfi BOXH 3aMeAsIsieT Mpo-
LleCC KOoaryJHpOBaHHS NpHMepHO B 2 pasa Ha Kaxase 10 °C, a mpH
temnepatypax Huxe 3 °C npomecc 3aMeinsieTCss HacTOMBbKO, YTO
MOXHO CUHTaTh €ro NpeKpaTHBLUHMCH;

HaHJyyluHe YCJIOBHSI XJONbeoOGpasoBaHHA NOCTHIAIOTCA AJS MsT-
KHX W nperHnx Boj npH pH = 5--6, a ans xecTkux m MyTHHX —
npu pH = 6,5+7,5;

YAYYIIEHHIO MPOLECCOB KOAaryJMHPOBaHHS H XJonbeoGpa3oBaHHS
B3BECH CrOcOGCTBYeT MpEIBapHTEJbHOE XJOPHPOBaHMe BOAH; NpH
3TOM pacxoji KoaryJasiHTa MOXeET OHTb CHHXeH Ha 20—50 %; kpome
TOTO, NpeiBapHTENbHOE XJOPHPOBaHHe BOAH YJIyumiaer caHHTapHOE
COCTOSIHHE BOJOOYHCTHHIX COOpYXKeHHH;

yAY4LIEHHIO NMPOIECCOB XJIONbeoOGPasoBaHHS COCOGCTBYET BBeje-
HHe B ofpaGarniBaeMylo Bony duokyasutoB (IIAA, aktupnpopannoft
erMHeBOﬁ KHCJIOTH H Ap., 8 TakXe OCaJKa H3 OTCTONHHKOB, OCBET-
auTesNeld, IaMa H3 OTCAOEHHOA MPOMHIBHOM BOIW ¢uabTpoB H KO;

HHTeHCHHKAUUA XJONbeoOpasoBaHHA MOMET OHITh ROCTHTHYT#
nponyBanHeM dYepe3 oOpaGaThHiBaeMylO BOAY BO3lyXa B cnelnHaJbHO
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060OpYHOBaHHOA KaMmepe C YJOXEHHHIMH Ha ee JHe pelIeTKaMH H3
nephOPHPOBaHHHIX TPY6 HJIH MOPHCTHIX IVIHT C PacXoioM Bo3jyXa
0,15 m® Ha 1 M? nnowaau pesepsyapa.

PexkoMenpyeMBle pacCTOsIHHSL MeXAy ocsamu Tpy6 — 0,9-+1,5 M
npH pHamerpe otBepctdii 1,85-2,0 MM H mare Mexay HumH 75--
+150 MM; ray6una Gapboraxka — 2-+-2,5 M; nponycrumas BHICOTa
BOAH — He Gojee 4,5 M.

Bo BpeMms skcnsyaTauHH Kamep XJIONbeoOpa3oBaHHS HEOGXOAHMO
CJIE[HTb 32 TeM, YTOOH 00pasylollHecs XJIONbsA He paspyLIajHCh H He
BHMNafadu B ocajok. OnNTHMajbHHIA DPEXHM CKOpOCTEHl JBHXEHHA
BOAL! YCTaHaBJHBAaeTCs B Npolecce SKCIJIyaTanHH. Tak e Kak H
RISl CMeCHTesiel, HEOGXONHMO CTPEMHTBCA K TOMY, YTOOH Ko3(dH-
IIHEHT OOBEMHOr0 HCNOJb30BaHHs Obl1 HaHBHICIIHM. KamepHn xsonbe-
o6pa3oBaHHA He pexke | pasa B roj (3T0 Kacaercsi H CMecHTejefl)
OYMLIAIOTCS H OTMBIBAIOTCA 5 % -HBIM PacTBOPOM KeJIE3HOTO Kynopoca.
3areM npOH3BORHTCA JE€3HH(EKIHs HX XJopHOH Bojo#i m Josoft
aKTHBHOIO XJiopa He MeHee 25 %.

§ 4.7. CoopykeHHS NO OTCTAHBAHMIO BOABI

Bo Bpemst pa6oTH BEPpTHKAJAbHHIX H FOPH30HTaJAbHHIX OTCTORHHKOB
HeOGXOMHMO: CJEIHTb 32 HaKONJIeHHeM B HHX 0OCajKa H BJAHSAHHEM €ro
Ha KayeCTBO OTCTaHBaeMON BOJLI; NMPOBEPATb He pexe OJHOIO pas3a
B KBapTaJ paBHOMEDHOCTb pacnpefefleHHs BOAH KaK MEXIY OTCToli-
HHKaMH BOJbl, TaK H M0 HX CEYEHHIO; CHEJHTb 3a OTCYTCTBHEM fepe-
KOCa KPDOMOK NEpPeNHBHHIX JIOTKOB H JKeJ0oGOB.

IIpn skcnayartauuu ocBeraHTeNell ¢ B3BenIeHHHIM cJloeM ocofoe
3HayeHHe HMEET HX «3apsijKas: Nepel HajlaJKoH oCBeTNHTENdel Heob-
XOIHMO NpOBEeCTH NMpo6HOe KOaryJHPOBaHHE BOIAH B COOTBETCTBHH
c 'OCT 2919—81 c¢ nesmblo ycraHoBJeHHsi TpeGyeMo#i JO3H Koary-
JAsiHTa; 1A Gollee HHTEHCHBHOrO Npoliecca XJonbeoGpa3oBaHUdA pe-
KOMeHJlyeTCsl NPOH3BOAHTb BTOPHYHOE KOaryJHpOBaHHe YCTaHOBJEH-
HbIMM JI03aMH peareHtoB, paBHEIMH 20—25 % or nawanbuoit pacuer-
HOM Jo3nl. [l yCKOpeHHs «3apsIKH» OCBeT/NIHTeNel CO CJOEM B3Be-
IIeHHOrO (HJABTPA PEKOMEHNYeTCS NPHMEHATh TAXKeJHe XKeJe3Hbe
KOaryastHtel M HHTeHcu¢uuupyiomue pearentn (I[TAA, AKK u np.);
HakomnJleHHe PaCYeTHOro cJofl B3BELIEHHOTO (HJBTPa AOJXKHO Ipo-
HCXOAHUTb NMPH 3aKPLITON 3aJBHXKKe, YCTaHOBREeHHON Ha CHCTeME NpH-
HyJHTeJILHOTO OTCOCaA.

Ilocne Toro Kak BepxHsiA rpaHHIA B3BellleHHOro CJOS JHOCTHTHET
Bepxa LI1aMOOTBOZALIMX TPY6 (B OCBETAHTENAX ¢ MOAJOHHHM lLIaMo-
YIJIOTHHTeNeM) HJH YDOBHSl CHELHAJbHHX OKOH (B OCBETIHTEJSX
C BepTHKaNbHHM OCaJKOYIVIOTHHTeJeM), IJs yAaJleHHs H3JHIUKOB
HenpepnlBHO NPHPACTAIOLIETO B3BEUIEHHOTO ¢JIOsl OTKpHIBaerca 3a-
ABHKKa Ha cHcTeMe NPHHYAHTENBbHOTO O0TCOCa C TAKHM PaCuCTOM, 4TO6H
Yepes Hee NMPOXOAHN PacXol BOAH, paBHuft 15—25 % npou3BoaHTe/b-
HOCTH ocBeT/HTENA.

125



KouTpone npHpocTa B3BeIIEHHOTO €O OCYHIECTBJSETCS NyTeM
oT60pa Npo6 BOALI KaK 9Yepe3 KOHTPOJbHbE KPaHHKH, TaK H Ha pass
HBIX BHICOTaX C NOMOIIbIO BaKyyM-Hacoca, 6apoMeTpa HJIH H3MEpeHHs
TAYGHHBEI MOTPYXKEHHS 3JIEKTPHYECKOH JIaMHOYKH HH3KOrO HampsxKe-
uus (12 B), onyckaemoi B ocBeT/IHTENb CBEpPXY Ha IUHYpe.

OGpasoBaHHe B OCBET/IHTeNE C/OS B3BEIEHHOTO (HJIbTPa NPOH3-
BOIMTCSI NPH CKOPOCTH BOCXOAsAmero ABHKeHHS BoiH 0,8—1 Mm/c}
3ajaHHaf CKODOCTb IBHIKEHHSI BOJbl YCTaHaBJHBaeTcd mocje «3a-
pankn». IlepeBon ocBernuTenss Ha Gosee BEHICOKYIO CKOPOCTb (HJIH
NPOH3BONHTENbHOCTb) OCYILECTBJSIETCA NMOCTENEHHEIM OTKPLITHEM 38«
JABHXKH Ha nofiaiomieil Tpybe, ¢ TeM 4ToOH He GLIIO BHIHOCA B3BeElIEH«
HHIX 9acTHI B cOopHble keno6a. B uensix Gosee paBHOMEPHOIO pace
npenejieHHs BOAH IO CeueHHSIM B OCBETJHTENAX KOPHIODHOIO THNA,
a TakxXe JJs JAydlUero CMeueHHsl ee B 30HE PEaKIHH Ha JHO KOPHAO~
pPOB peKOMEHJyeTcsl YKJAaiblBaTh CJA0H IpaBHHHOH 3acCHINKH BHICOTOR
200—250 MM ¢ kpynHocTblo rpaBusi 40—50 MM.

Ocafok H3 WAaMOYIJIOTHHTENs YAaAA0T 6e3 BHKJIIOYEHHS NOJaYH
KOaryJHpOBaHHON BOJbI, T. €. He OCTAaHAaBJHBas OCBeTIHTeNb. Bh-
KauHBaHHe OCajfKa MOXeT OCYWeCTBASTbCS MEMODAHHBIM HACOCOM
B TedenHe 50—60 MHH, mocse 5TOro ocaiok AOJKEH NOAABaTbCA Ha
o6e3BokHBaHHe (MJIOBbIE MIOMAAKH, (GHABLTPH-NpeccH ¥ T. 1.). Bo
BpeMsl YyJaJeHHsl ero H3 KaMep IJIaMOYIJIOTHHTEJEH >XelaTeJbHO
3aJIBHXKKY Ha CHCTeMe NMPHHYAHTENbHOTrO OTCOCa MPHKPHITH (N0 Kpaf-
Hell Mepe, HamoJIOBHHY), ANA TOro YTOOH MPH NPOXOXKAEHHH BOJBI
yepe3 ILIIaMOYNJIOTHHTENb HE IOHH2KATh KOHIEHTDAIHIO oCajKa
H3JIHIIHHM pa3baBJIeHHEM.

Kpome opnopasoBoro Bhiycka ocafka B CMeHY (HJIH B CYTKH),
1—2 pasa B ron Heo6XOIHMO NPOH3BOAHTb TI'€HEPAJIbHYIO UHCTKY
IIIAMOYIJIOTHHTENS] M KaMmep ocBer/ieHHsA. [Ipomecc YHCTKH ocye-
CTBASIETCS CJAEAYIOIHM O0pa3oM: nofaua BOJAL B OCBETJHTE]bL NpeKpa-
I2eTCsl, IPOH3BOIHTCA €ro ONOPOXKHEHHE yepe3 NOHHLIA cnycK; uepes
UI1aMOOTBOAAWYl0 TPy6y Boja mofaeTci B KaMmepy LIJIaMo-
YIJIOTHEHHS] ¢ LEJbl0 pa3MbiBa OCTAaBLIErOCs Ha €e CTeHKaX H JHe
ocajKa.

KoHTposb 32 CMBIBOM OCajKa B OCBETJIHTENAX C NMOAJOHHHIM LIJIa-
MOYIVIOTHHTe/lIeM OCYLIECTBJASETCS] 4epe3 Ja3 (IHaMeTp KOTOporo
ZoaxeH GuiThb He mMeHee 600 MM). EcaH mMOJHOCTBIO CMBLITH YNJIOTHEH-
HBHt OCafloOK C TOMOIIbIO BOAHI, MOCTyNalolled yepes IIaMOOTBOAS«
myio Tpy6y HAH GPaHACNOHT, He yAaercs, TO HAKOIJIEHHS LIIaMa
YAaNAOT JONaTaMH, CKPeOKaMH HJIH CHEUHaJbHBIMH MeXaHH3MaMH.
[Tpu uncTke kamep OCBETNIHTENEH NONYTHO NPOH3BONAT OCMOTp 3a-
IBHXeK, Nnepe6UBKY CaJbHHKA, a TaKXe OCMOTDP H DEMOHT APYTHX
ero neraneil.

Bunyck ocaixa U3 MEXAYAOHHOIO NMPOCTPAHCTBA B OCBET/IHTENAX
C NOJJOHHHIM IIJAaMOYIVIOTHHTENEM INPOH3BOJHTCHA TaKKe BO BpeMA
YHCTKH mocJefHero. YJajeHHe ocajKka B 3TOM Clyuae MOXeT ocylle-
CTBAATBbCS NyTeM NMOAAYH YBE/NHYEHHBIX PACXOAOB BOILI (B 2—2,5 pasa
Goablue oduv.mux) B MEXIYIOHHOE NpOCTpaHCTBO. Ecau npH 3TOM
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MONHATL H CMHTb CJHEXaBIIHACA OCaflOK HAa TIepMeTHYHOM JHe HE
yhaercs, TO €ro yRaasioT ¢ NOMOUIbIO MeXaHH3MoB,

I[Tpu skcniyaTanuH ocBeT/HTENEHR CO C/IOeM B3pereHHOTro PHABTPA
6onbiioe BHHMaHHe cJaepyer YyAeafTh ofpalorke MajJoMyTHBIX
IBETHHX BOJ, H OCOOEHHO B NMEpHOA HHTEHCHBHOro HarpeBa NOBepX-
HOCTHBIX BOJ TOCJ€ BeCeHHero cHerotasiHus. B wexoropmx cayuasiX
ycToRunBasi paboTa ocBeT/AHTENEH B STOT NEPHON Moxxer GLIThL obecne-
yeHa TOJbKO NPH 3HAYHTENbHO NMOHHIKEHHBIX CKOPOCTAX BOCXOASIIEro
NOTOKa BOAM B 30He ocBerdeHHs. HccnenoBaHHy pokaspBalor, 4TO
CKOPOCTb BOCXOJSIIIErO NOTOKa HHXKE OCaAKOOTBonAmHX YCTPOHACTB
caenyer npuHEMath He Gosblue (0,65 mm/c ans KQpHIOPHHIX OCBETJIH-
teJiell B He Goabiie 0,9 MM/c Iaa ocBeraHTeNei, paspa6oTaHHLIX BO
BHHUUTICe.

Kak npH nycke, Tak H BO BpeMsl 3KCIIYaTallyy ocBeTHTeNel CO
B3BEIEHHEIM OCafIKOM TPeGyercs NOCTOSHHO OrpalaThiBaTh TaKHe
napaMeTpH:

noa6op ONTHMAJBHHIX JO3 PeareHToB I 06PAGOTKH BOAM H YCTa-
HOBJIEHHe HaHJIYUIllero peXXHMa NO3HPOBAaHHS H Bpojga HX B obGpaba-
THIBAEMYIO BOZY;

paBHOMepHOE pacHpelesieHHe BOAH 1O OCBETqyTejfM H 1O NJIO-
AAH KaxKIOT0 OCBETJIHTEJSI B OTAENbHOCTH;

co3JaHHe INIOTHOI'O H YCTOWYHBOIO B3BEWIEHHOro ocagka B OCBeT-
JIHTeJle C YCTaHOBJIeHHEM ONTHMaJbHOM BHICOTH ero;

yCTaHOBJIeHHe ONTHMAaJbHOH CKOPOCTH BOCXOZIsero moToKa BOAH
B OCBETJIMTeJ e H ONpefeNieHHe NPOH3BOAHTENbHOCTH ero B pasHhLIE
nepHOIH IoAa;

YCTZHOBJIEHHE INEPHOJHYHOCTH M NPOAOIKuTeJbHOCTH cOpoca
ocajlka H3 OCafKOYNJIOTHHTE]sl NPH NPOLYBKE OCperHTeNs; Onmpene-
JeHHe NoTepb BOJAH NPH NpPOAYBKe.

3a nocienHHe Togu AJs NpPeABapHTENBHOTO GepersieHHs H ofec-
UBeYHBAHHS XO3AACTBEHHO-NHTbEBOA BOAH NeEpej mocTymJeHHEM €e
Ha ¢GHALTPH HAXOZAT MpUMeHeHWe (JOTaLHOHHHe ycraHoBKH (PVY),
KOTOpbIe MOTYT GHITh HCNOABb30BaHH KaK NPH CThoHTEJbCTBE HOBHIX,
TaK H NPH PEKOHCTPYKUHH CYLIECTBYIOIIHX OYHCTHHIX COOPYKEHHH
nyteM mnepeoGOpyAOBaHHS OTCTOHHHKOB, OCBET/HTesneii CO B3BeLUEH-
HbIM OCaJIKOM, OTAEJbHBIX eMKOCTell H T. . DJoTaguonHEIe YCTAHOBKH
pekomeHJyeTC NPHMEHSTb NpH obpa6oTke MaJjoMyTHBIX LBETHBHIX
BOJ NOBEPXHOCTHHIX BOJIOHCTOYHHKOB.

[lepen nyckom @Y B 3KCnIyaTanmHio NPOBOJHTCs I'HAPAaBIHYECKOE
HcnbiTaHHe BeeX cHeTeM. MenbiTanue yerpoficTs, B koropuX FOTOBHTCS
BOJOBO3AyLIHasA CMeChb, HOJKHO OLITb NMPOBENEHG B COOTBETCTBHH C
«[IpaBusamu ycTpofictBa M Ge30nacHO#l SKCIyatanuH cocyZOB, pa-
Goraomux moX JaBjeHHeM» I ocroptexHansopa CCCP.

[Topsainok nycka @Y 3akmouaercs B ClelyiOlem: NMPOH3BOXHTCSA
3anonHeHHe (JIOTALHOHHHX KaMep IMpeJBapHTENbHO OCBETJIEHHON
Bonol no patodero ypoBHs; BKJIOYAETCS HAacoC H KoMIpeccop, yCra-
HaBauBaercs pabodee JaBJeHHe H YPOBEHb BOJOBO3YIIHOTO PAacTBOPa
B HamopHoM 6ake; BH3YaJIbHO ONpPENENSIOTC PABHOMEPHOCTb BhIJe-
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JAIOMHUXCA Ny3HpbKOB BO3JyXa H3 pacnpefleIHTeJIbHBIX ‘rpy6onpo-
BOJIOB BO (MIoTanmHOHHOH KaMepe. HopManbHHM cunTaercs Takoe pace
npejeneHHe, NPH KOTOPOM oO6pasyercsi ycTOHYMBasi BOJOBO3NYINHAS
SMYJbCHSI MOJMOYHOro MBeTa 6e3 BLILENEHHS KPYNHHX MNYy3bIPbKOB
Bo3jyxa.

Bo spems paborn QY Benyrcs HaGmof€HHS 33 PaBHOMEPHBIM
pacnpesneneHHeM BOAOBOSAYIIHOTO PacTBOpa B o6beMe oOpaGaTuiBae-
MOH BOJHI, CTENEHbIO OCBETJEHHsS ee, CKOPOCTbIO OOpPa30BaHHS NEHEH,
PaBHOMEpHOCTbIO pacmpeleJieHHs ee MO Bcefl MOBEPXHOCTH KaMepH.
C6poc neHsl M3 (aoTallHOHHOM KaMephl MOXET GhITb HeNnpepeBHLIM
1 nepuopuueckuM. [lepuOAHYHOCTb c6POca GUIOTALLHOHHO!A NMEHHl YCTa-
HaBJIHBAeTCSI M3 yCJoBHS NMPEOTBPALIEHHS Pa3pYIIEHHs ee B Kamepe
H TeM CaMEIM npefynpPeXIeHHs BTOPHYHOrO 3arpsi3HeHHs BOJAHI,
a TakXKe 1O CaHHTapHHM COOGpakeHHAM. BpeMsi NpeGLIBaHHA HeHH
IOMXKHO GuITh He Gosee 8 4.

Inst ¢noTanHoHHOrO OCBETIEHHS DEKOMEHIYEeTCsi HCNOJb30BaTh
OuHIeHHbE Koarynsuthl. [IpH NpPHMEHEHHH HEOYHIIEHHEIX Koary-
JIIHTOB PacTBOPH HX cJIEAYeT NpeJBapHTeNbHO MOABEpraTb OTCTaH-
BaHUIO B TeueHwe 20—30 MuH.

Ilna nosBeinenust sPdekra XJaonbeo6pasOBaHHA HCNOAb3YIOTCH
GIOKYNAHTH H ocymecTBASiETCS NPOAYBKA BOABl BO3JAYyXOM B CMeCH-
Tensix. Jlo3u ¢uoKyJAHTOB BHIGHDAIOTCA C YYETOM KOHKPETHBIX
YCJIOBHA H MOTYT MeHATbCH MO Ce30HaM roja.

O6pa6aThiBaemast BOAA Nocae (JOTANHOHHOH YCTAHOBKH HMeer
NOBEIILIGHHOE COlIep}KaHﬂe BO3/lyXa, YTO MOXKET MOBJHATL Ha pa6o'ry
¢uabTpoB. C neapio HCKIIOYEHHS 3aCODEHHS 3arpyskH (HJIBTPOB
BO3ZlyXOM, KOTOpHIl, K2K MPABHJO, COXDaHSETCS Ha NOBEPXHOCTH
B3BEIIEHHHEIX 4YaCTHIIL, pEKOMEH}IyETCﬂ CoOlepKaHHe MOCJNEeIHHX HAOBO-
IUTh JO0 3—8 Mr/;1 B 3aBHCHMOCTH OT MECTHHIX YCJIOBHH.

y;la,ne}me HakonHuBuieroca B OTCTOMHKIX COODYXEHHAX Ocajka
OCYILeCTBASIETCA He pex{e 1 pasa B rof, OGEIYHO nepex HactynjeHHeM
maBofka. JTOT npouecC OCYIIECTBISETCS B CJAEAYIOUWEM NOpsALKe:
npeKpamaercs noAaya BOAB B OTCTOHHHK, OTKPHIBAIOTCS BOAOCTOYHLIE
3aBHXKKH, H BOfa H3 HEro ¢ 9acTblO OCafka COPAaChLIBAaeTCAA B CTOK,
OCTaBLIHACA OCajOK pa3MbIBaeTCs Bonto¥ W3 GpaHjcnoiiToB ¢ ynade-
HHEeM ero Takxke B CTOK; 38Fpﬁ3H‘EHHﬂ CO CTEHOK H neperopoiox yja-
ASIOTCA [eTkamH, a 3areM ofpaGaThiBaiorcst 5 %-HHIM pacTBOpOM
FeSO,. [locne ouncTKH pe3epByaphl AesHHQHUHDYiOTcs xaopHOR
BONOH ¢ 1030# aKTMBHOTO XJopa 25 mr/n.

IIpu pabore oTCTORHHUKOB CJIENYeT HCKJIOUHTb 06pasoBaHHe «MepT-
BEIX 30H», yBeanunBath KO3(QOHUHEHT OGBHEMHOTO HCNOJb30BaHHA
Coopy)xel-mﬁ. Illlﬂ ynyqlﬂeﬂﬂﬂ pa6OTbI I‘OPH3OHTaJIbHHX OTCTOHR~
HHKOB M NOBLIIeHHs1 KaYeCTBa OCBETJIIEMOH BOILI peKOMeHJyeTcH
MOHTHpOBaTh CHCTeMH PACCPENOTOYEHHOro OT60Pa BOAH.

B nocnennee ppemsi WHPOKO BHEADAIOTCS B NDAKTHKY OYHCTKH
BOJIbI TOHKOCJIOMHHBE (NO/IOUHbIE) OTCTOHHHKH H DELHDKYJASTOPH KOH<
crpykunn AKX JIO, umelolHe 6ojiee BEICOKHE TEXHONIOTHYECKHE MOKa~
3aTeJIH O CPaBHEHHIO C PACCMOTPeHHLIMH OTCTORHLIMH COOpYKEH HAMH »
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TonkocnoOAHEIE OTCTOMHHKY * MO3BOJIAIOT 3HAYHTENbHO HHTEHCH-
(MUHPOBAaTh NpOUeECC oCaxkAeHHA, Ha 25—30 % noBbICHTL 3ddeKT
ocseTiieHHsd, Ha 60 % ymenbwHTh MiIOWafbL 3acTpoiikH. K npenmy-
1ecTBaM TOHKOCJOWHEIX OTCTOHHHKOB CJIeAYeT OTHECTH TaKXKe YCTOH-
YHBOCTb HX PabOTH NMpH 3HAYHTENLHBEIX KOJeGaHHSIX pPACXOLOB MOCTY-
naloumed Ha OYHCTKY BOAbI, H3MEHEHHSIX ee TeMmepaTypsl H KOHUEH-
TpanHA 3arpa3HeHHH.

[lpumeHeHHe nNpHHUKNAZ TOHKOCJAOHHOIO OTCTAMBAHHA mNepCrHeK-
THBHO NpPH PEKOHCTPYKUHH AEHCTBYIOIHX OTCTOHHHKOB PasJ/IHYHOTO
THOA C LEJbI0 YBEJHYEHHS HX NPOH3BOAHTENBHOCTH. JTO fAB/IAETCSH
HaHboJiee SKOHOMHYHEIM, d B psfie CydJaeB €JHHCTBEHHEIM pelleHHeM,
YYHTHIBasd CTECHEHHBIE YCJOBHS JEHCTBYIOMIMX OUHCTHHIX CTAHUHH H,
Kak MNpaBHJIO, OTCYTCTBHE BOJH3H HHX CBOGOAHBIX 3€MEJBbHHIX MJIO-
uwafed. IIpH 3TOM PEKOHCTPYKLHS COOPYKEHHH MoOXKeT GHITb ocylle-
CTBJIEHa B KparyadwHi cPoK, TaK Kak nepeycTpoHcTBO 3THX COOpY-
JKeHHH B TOHKOCJIOAHBLIE OTCTOHHHKM He TpebyeT NJHTEJNbHBIX H CJIOXK-
HEIX CTPOHTENBHO-MOHTAXHAIX paboT, a CBOAHTCA K YCTaHOBKe 3apaHee
H3rOTOBJIEHHBLIX GJI0KOB TOHKOCTOHHBIX 3M€MEHTOB B OTCTOHHOH 30He.

TonkocnofiHEe 3/1eMEHTEI MOT'YT OGHITh BHINOJHEHB KaK H3 THGKHX
MaTepHaloB, He 06JafaloUHX JOCTAaTOYHOH IKeCTKOCTbIO, TaK H H3
MaTepHalloB JOCTAaTOYHOH »XecTKOCTH. A ofecneyeHHsi CroJ3aHHs
B OCaZOYHYIO YacThb OTCTORHHKA B3BecH, ocefalolleli Ha MOBEPXHOCTH
TOHKOCJIOMHEIX 3JIEMEHTOB, MOC/AENHHM NpHAaerc HAaKJOH K TrOpH-
30HTY. YTOJ HakKJOHA MpHHHMaercsi o6u4YHO 55—60°. [To KOHCTPYK-
IIHH TOHKOCJHOMAHBIE 3JIEeMEeHTH BEIMOJNHSAIOTCE B BHAE MJIOCKHX HJIH
rohpHpOBaHHLIX MOJNOK, a8 TaKXe B BHAe TPYO pas/iHYHOro monepey-
HOTO CedeHHs: KPYIJIOrO, KBaJpaTHOTO, NPSMOYTOJbHOTO H T. A.

Crnioco6 ocamxjeHHsi B3BeCH B CJIOSX C MaJioi BHICOTOH MOXKeT ObiTh
HCNOJNL30BaH B OCBETVIMTENAX CO B3BEIIEHHbIM OCAAKOM AJISl IMOBHI-
WeHHsA 3¢dekTa OCBETJIEHHS H yBeJlHYeHHS HX NPOH3BOIHTENbHOCTH.
Oco6enHo 310 3pPeKTHBHO NPH OYHCTKE IBETHHIX BOJA C MaJoOH H
CpenHell MyTHOCTblO. [lJIsi 3TOro MOryT GHITH NMpHMEHeHH pa3pa6o-
tannie HUMKBuOB AKX um. K. II. ITamdpumnoBa TOHKOCHIOHHBIE
MOAYJ/H, COCTOSUIME H3 KapKaca H NOJOK H3 MOJIHBHHHIXJODHAA.
TonkocnoiHere MofyaH BuicoTolt 1,1 M yCTaHaBJMBAIOTCA B pabouux
Kamepax H OCafKOYILIOTHHTENe. ycraHosxa 3THX MOAyJeH NO3BOJASET
YB&JIHYHTh CKOPOCTb BOCXOASAIIEro ABHXKEHHSI MOTOKa B OCBeT/IHTENE
B 1,5 pasa 110 CPAaBHEHHIO CO CKODOCTAMH, NPHHHMAEMBIMH /ISl OCBeT-
Jutefied OGLIYHOH KOHCTPYKIHH.

B JIMM)KTe paspaoTana KOHCTPYKUHS NOJOYHOTO OTCTOHHHKa
BEPTHKANbHOIO THIIA, NMO3BOJSIIOULAT NMOBTOPHO HCMOJb30BaTh 0CalOK
6e3s oNONHHTENbHBIX YCTPOHCTB AJiA ero Bo3BpaTa B OTCTOHHYIO
30RY H Ge3 paspyuieHus xJonbeB ocaika. IloBropHoe HCNOJAb30BaHHe
OCajlKa nO3BOJISIET COKPATHTb PAaCXOJ peareHToB H YJAYYLUHTh mpolecc
OYHCTKH BOJH 3a CyeT 6oJiee HHTEHCHBHOTO XJIONbeoOPa3s0oBaHHS H HX

* 3xcn.uya'raum TOHKOCJIOAHLIX (MOMOYHLIX) OTCTOAHHKOB HANHCaHA Mo MaTe-
Puazam JO. M. Camonona (JIHHDKT).
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ocaxJeHus. Hcnonab3oBaHHe 0CaAKOB 0cOGEHHO 3¢dpeKTHBHO B OCeHHe-
3HMHH#A nepHoj paboThl BOJOOYHCTHBIX CTaHUMI, KOrza TeMnepaTypa
BOJILI NIOHHXKAaeTCs H Npolecc XJonbeo6pa3oBaHHs 3aMeAJNsieTcs, UuTo,
B CBOIO ouepeib, TpeOyeT yBeNHYeHHS HO3bl KOaTyJsHTA.

B HHHKBHOB paspa6oransl BOLOOYHCTHBIE YCTAHOBKH THNa
«Crpysi», B KOTOpHIX HamopHbIe OTCTOHHHKH OOOpYZOBaHbI TpyGaMH
HeGOJIbIIOTO AHaMeTPa JJis peasH3allHH NPHHUHMNA TOHKOCJHOHHOrQ
OCax/IeHHS .

TTOCKOJIBKY NPOROKHTENLHOCT NMpeOGhIBAHHA BOAEI B TOHKOCJIOM-
HbIX OTCTOHHHKAaX MO CpPaBHEHMIO C OOBIYHBLIMHM OYEHb MaJja, TO Cle-
AyeT oco60e BHHMaHHe yJeJsTh paBHOMEPHOMY paclpeleNeHHIO no-
TOKa BOABI MEX]Y TOHKOCJIOHHBIMH JIeMEHTaMH, NMPOIeccaM CMeIeHHs
BOIH C PeareHTOM H CO3JaHHIO YCJOBHH HJf Npouecca xJonbeobpa-
30BaHHsi. EcaH B OOBIYHBIX OTCTOHHHKAax HEYNOBJETBOpPHTENbHASA
paboTa cMecHTesNel MMM KaMep XJonbeGpa3soBaHHs MOXET B KaKOH-To
Mepe KOMIEHCHPOBAaTbCA 3a cuer OoJsiee AJHTENLHOrO NpeGLiBaHHSA
BOJH B OTCTOHHHKE, TO B TOHKOCJIOMHEIX OTCTORHHKAX 3TO HEBO3MOKHO.

§ 4.8. PHABTPH M KOHTAKTHBIE OCBETJHTENH

OcMoTp ¢HJILTPOB, OYHCTKA, 3aMep H BOCHOJNHEHHE KOJH4YecTBa
necka, a TaKxke pPeMOHTHhle paboThl NMPOH3BOAATCS B COOTBETCTBHU
¢ ycraHoBieHHeiMH npaBuaamu [1I10 u TP (cMm. Ta6bn. 4.2 u 4.3).

[Tyck ¢uabTPOB B 3KCH/NYyaTaLHIO NOCJE NPOH3BOACTBA PEMOHTHHIX
paboT ocymecTBaseTcsi CaAenyOUWHM o6pa3soM: OHABTP MeRJNeHHO
3anoJHAeTcs CHHM3y 4epe3 NPOMBIBHYIO CHCTEMY OTCTOSIHHOH Bonoft
¢ ue/bl0 BHITECHEHHS BO3JyXa H3 NMOPOBOro NPOCTPaHCTBAa GHALTPY-
IOIEro CJOSl H HCKJIOYeHHS Hap yIUIeHHsi TOPH3OHTANLHOCTH (pa3MbIBa)
CYXOro clOsi mecKa NMpH nopaue BoAbl CBepXy. Korza ypoBeHb BOAH
B ¢uabTpe 6yjer Bhllle NMoBepXHOCTH mecKa Ha 200—300 MM, myck
BOALI CHH3Y MPeKpallaloT M HA4YHHAIOT MOfaBaTh ee CBepXy ueped
60KOBOMl KapMaH 0 NMOJHOro 3anojiHeHus ¢uabTpa. [IpH pacuerHom
ypoBHe BOAH GQHJLTP OCTaBAAKT B nokoe Ha 20—30 MuH; nocae
3TOro ero MpeABapHTEJbHO NMPOMEIBAIOT co c6pocoM duibTpara B Ka-
Hanu3anHio. [10 OKOHYaHHH OTMBIBKH 3arpy3KH (HJLTp 06e33apaxH-
BaloT XJOpHOA BoJo#, cofepxkaieir 20—50 Mr/n akTHBHOro xJjopa.
®uapTp BKMIOYAIOT B paboTy nocie 24-4acoBOT0 KOHTAKTa H OKOHYA®
TeJbHON NPOMBIBKH €ro YHCTOH BOAOA [0 MOJYYEHHS! OCTATOYHOT'O
xJ0pa B npoMuiBHol Boxe He Gosee 0,3—0,5 mr/in. [Tyck ¢uabtTpos
B pa6ory c/aeiyeT NPOH3BOAHTb NpPH CKOPOCTH QuJbTpanun 2—3 M/«
¢ NoCTeneHHHIM YBeJIHYEHHeM [0 PpacyeTHOH (B TeueHHe He MeHee
15 mun).

INpu 3arpyske ABYXCJOAHEIX (HJIBTPOB C BEPXHHM CJloeM HS
aHTPaUHUTOBOH KPOWKH PaboThl ocymecTBAAIOTCA B nBa srana. CHar
gana GUABLTP 3arpy’Kaercsi TONbKO I'PaBHeM H NECKOM H 3KCNyaTH
pyeTcss B TeyeHHe MeCAUa [As THAPaBJHYECKOA KjaaccHOHKaLHN
(BO BpeMs MPOMBIBOK) 3€PEH Mecka. 3a STO BPEMA ¢ NOBEpPXHOCTN
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¢uabTpa ynansercs MeakHi mecok (Ppakuns menome 0,5—0,6 mm).
JINmb nocie Toro KaK CHTOBHIA aHAJIH3 BePXHEro CJ0s NecKa NOKaxeT
[OYTH HOJIHOE OTCYTCTBHE ME/JOYH, MPHCTYNAIOT K 3arpy3ke ¢HAbTpa
aHTpaUMTOBOH KpoliKoH. [Jlns sroro ¢HabTp 3anMBalOT BOAOH Ha
0,4—0,5 M BblIIE NOBEPXHOCTH MecKa; MOC/Je 3TOr0 aHTPaLHTOBYIO
KPOUIKY 3aChialoT PaBHOMEDHO B BOAY H BHIJEPKHBAIOT B TeUueHHe
3—4 4 fJA BLeNIEHHS BO3JyXa H3 NOp aHTPauHUTa. 3aTeM OTMBLIBAIOT
3arpy3Ky OT YT'OJIbHOH NMbLIH, MOCTENEHHO YBEJHYHBAs HHTEHCHBHOCTD
NpOMBIBKH (mepBLle 2-—3 MHH HHTEHCHBHOCTb JOJIXKHA GLITh He GoJiee
7—8 a/c-M%). B nanbuefimeM QHALTPH M KOHTAKTHhIE OCBETJIHTENH
(KO) TiaTesqIbHO NPOMBIBAIOT C PacyeTHOH HHTEHCHBHOCTbIO MOAAYH
Boanl. TakuM 06pa3oM ¢ NOBEpXHOCTH NECKa HJAH aHTPAUHTa CHHMAIOT
rpsisb H MedkHe (pakuHH, 3aTeM, €CJH HEOOXOLHMO, NPOH3BOAST
HOTPY3KY.

Ilpumenenne GUALTPOB ¢ ABYXCHOHHOH 3arpy3KoH MO3BOJsET MPH
MYTHOCTH HCXOZHOH Boar! fo 50 Mr/n (c yueToM B3BecH, o6pasyioliefics
NpH BBEJEHHH peareHToB) OCBET/IATb BOAY, MHHYSI COODYKeHHS IO
ee OTCTaHBaHHIO, T. e. MNEPeXOAMTb Ha OJHOCTYNEHYATYI0 cXeMy
ocBersieHHss BOAH. KoarysnHpoBaHHe MPH 3TOM mNpelaycMaTpHBaeTcs
HenocpeacTBeHHO nepefl ¢uiabTpaMH. CMellleHHe NMPOHCXOIHT 3a CYeT
HANpaBJIeHHOT'O ABHXKEHHSI BOAH B TPyOOmnpoBoJe.

B xauecrBe ¢HABTpYIOMIHX MaTepHaJNOB, KpOMEe KBapuEBOro HJIH
KapbepHOro MeckKa H aHTpalUMTa, MOTYT HCHOJL30BaThcH ApoGieHHIl
MpaMmop, MarHeTHT, KepaMHyecKasl KpOLIKa, KepaMm3HT, TopeJsie
NOPOAbl H Apyrue GHALTPYIOUWHE MaTepHaJkl, OTBeyaloluHe Mo ofipe-
IeJeHHEIM [apaMeTpaM YCTaHOBJEHHHIM TpeGoBaHHAM. K TakuMm
mapaMeTpaM OTHOCSITCA: IJIOTHOCTb, XHMHYeckasl CTOMKOCTb, MEXaHH-
yecKas MNpPOYHOCTb, HCTHPAEMOCTb, H3MeJIbYaeMOCTb H TpaHyJ/ioMe-
TPHYeCKHH cocTaB. B KauecTBe MaTepHajla NoAAepKHBAIOMIHX CJOEB
NIPUMEHSIOTCST T'paBHfl HAM Ie6eHb, KOTOphble NOJXKHBE GBITH YCTOH-
YHBLI MPOTHB H3MEJbYEHHS H HCTHPAHHS, XHMHYECKM CTOHKH, COLEp-
JKaThb 9acTHUB H3BECTHAKA B KoJHuecTBe He Gosee 10 %. Jns npe-
NOTBpallCHHA CHBHIa NOJJNEPIKHBAIOMIHX TpaBHHHHIX CJIOEB NpHMe-
HAIOTCS TUIMTHI M3 6ecrnecyaHoro MakpomopHcToro 6eToHa HJH INpH-
rpy3Ka BepXHETr0 MNOLJepKHBaiWero cjosi (2—4 MM) 0OpaTHHIM
¢uapTpoM TommuHOR 20—25 cM M3 kpynHoro (16—32 MM) rpasus.
B nocnenHee Bpemsi HaxozAT npuMeHeHHe GHABTPH 6€3 MOALEPXKH-
BalOWHX CJIOeB.

IlocraBisieMull Ha CTaHUHIO QUJIBTPYIOLMHA MaTepHaa H TpPaBuil
HeO6XONHMO MHITb H COPTHPOBaThb cpa3y e Moc/je ero JAOCTaBKH.
[IpoMeiThiii B OTCOPTHPOBAHHEIA 3arpy30uHBI MaTepHaJs A0JKEH Xpa-
HHTbCS B 3aKpoMax HJH IutaGensX, 3alIHIEHHBIX OT BHEWHETO 3a-
rpsisHenus. Ilog6op GuALTPYyOUIEro MarepHana AJIs ORHOCJONHBIX
H IByxcinofinbix  ¢uabtpoB AKXuHKO manoxen B «[IpaBHaax
TEXHHUECKOH  SKCIUIyaTalldH  BOJAONPOBONOB H  KaHAJH3alHMil»,
TY 401-08-561—81 (mecok — 3anoMHHTENb KOHTAKTHBIX OCBETJIH-
Teseit ¢ rpaBuiinofi sarpyskoi), TY 401-08-119—80 (rpaBuil — 3a-
NONHHTENb KOHTAKTHHX OCBeTJIHTENeH#) H Ip.
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S¢ppexTHBHOCTL PabOTH GHILTPOB 3aBHCHUT OT COCTOSHHS pachpe-
JAENUTEeNbHBIX H COOPHBIX CHCTEM, PaBHOMEPHOIO pacnpejeseHHs Npo-
MBIBHOH BOJLI MO IVIOWLaH (GHJILTPOB, mapaMeTPOB 3arpy3KH, Halye
4Hs BO3AyXa B BOJAE, CKOPOCTH (HABLTPOBAHHA, CBOEBPEMEHHOH H Ka-
YeCTBEHHOH NPOMLIBKH (DHAbLTpyIoLlell 3arpy3KH, pacnpefe/leHHs Ha-
nopa no ee BuicoTe (He jonycKartb BakyyMal). [Ipn BKaloueHuH ¢umb-
TPYIOUHX COOPYXKEHHHA HAa NPOMEIBKY HEeOOXOAHMO MONHOCTBIO YAa-
JASATb BO3AYX M3 TpY6onpoBOAOB, MOAAIOIIHX NPOMHIBHYIO Boxy. Ka-
YeCTBO MNPOMBLIBKH KOHTDPOJHDYETCA NO BeJHYHHE NOTepb Hanopa
NPOMLITOH 3arpysKH MO CpPaBHEHHMIO C MNOTePAMH, KOTOpbie HMeJH
MeCTO B 4uCTOH 3arpy3ke (B HadYaJbHbIl NEPHOA ISKCHMAyaTalHH).

B nensx skoHOMHM pacxofa xJiopa H OCBeTJIeHHOR BOALI NPOMBIBKA
OHABLTp yIOLIEH 3arpy3KH MOXeT NpPOU3BOAHTLCA HEOUHLICHHOH BOJOH,
910 BO3MOXHO NPH MYTHOCTH MCXOAHOH Boawl Ao 8—10 mr/n u user-
Hocth 50—60 rpax. [lpH nmpombiBKe BOROH YKa3aHHOro Kadecrsa
(8 3uMHHA nmepuox) B QHJALTPYyloWlell 3arpy3ke He MPOHCXORHT pocra
OCTaTOYHLIX 3arps3HEHHH HH B BHAE MHMKDOOPraHH3MOB, HH B BHJe
MHHepanbHEIX B3Beced. Ilo GakTepuosiorHuecKHM M opraHojenthye-
CKHMM CBOMiCTBaM BOja, Npolleqiias yepe3 ¢HAbTP, NPOMbIBAEMbIH He-
OYHIIEHHOH BOJOM, He OT/IHYaeTcs OT BOAH, npouenued GHALTP, npo-
MBITEI OYMIIEHHOH BOROH.

[Ipn skcnayaTtauMH MenJeHHBX GHJIBTPOB HEOOXOAMMO: BECTH
HaGJloleHHe 3a COCTOSIHHEM OHOJIOTHYeCKOH IJIeHKH M BepXHero
CJIOSl TecKa; CBOEBPEMEHHO YyJaJfAThb BEPXHHH 3arpsAsHEeHHHIA CJOH;
CBOEBPEMEHHO 3aroTaBJIHBAaTh H JOCHINAThH NEeCOK B3aMeH ylaJsisieMOro;
NPOH3BOAHTb XMMHKO-GaKTEpHOJIOTHYECKHH KOHTPOJbL 33 KauecTBOM
o6paGoTaHHON BOAbLI, PABHOMEPHO pacnpele/fTh BOLY, NOCTYNAOULYIO
Ha ¢uabTp. Pabore no yZAajeHHIO 3arpsA3HEHHOTO Necka H AOCBHIIKe
YHCTOrO JAOJIKHBI OLITh MeXaHH3HpOBaHb. MejJieHHble GHJIBTPH yyB-
CTBHTENBHEI K COAEPIKaHHIO B OCBET/IsIeMOH BoJe MJIaHKTOHA. [loatoMy
npu uucnae kaerok 1000—1500 wr. B 1 Ma Bona nepep nomaueidl ee
Ha (HJIBTPH [NOJNKHA INPOLEXKHBATLCA Yepes MHKPOGHJILTPHl HJH
Apyrue ycrpoiictBa. Bo u3bexanHe pa3BuUTHS (HTOMIAHKTOHA HA
¢uabTpax KesaTeJbHO HCKJIOYATh NonajaHHe CBeTa B NOMeLIEHHe,

raie OHH HaXOUsTCH.

§ 4.9. AxkcniyaTauus YCTAHOBOK Mo 06e33apaXkHBaHHIO
BOALI XJOPOM

JIlns o6eszapa)kMBaHHA BOJAbI NPHMEHSETCS XJOD B rasoo6pasHOM
COCTOSIHHH M B BHJE COEIHHEHHH (XJODHaf H3BECTb, THNOXJODHTH
H 1p.). XJopupoBaHHE MHTbEBOH BOALI NMPH CYTOYHOM pacxoie AP
50 Kr, xak npaBuJ0, Pa3peLIaeTCss NPOH3BOAUTb TOJBKO M3 6ajl/IOHOB.
Ilpu pacxoze xaopa Goabuie 50 Kr/cyT MOryT HCHO/Nb30BaThcs Kak
62Ji10Hb, TaK B G0YKH-KOHTefiHepHl 3aBOACKOIO H3rOTOBJIEHHS BME-
cTuMoctbio 1000 J1.

C6opubii Tpy6ONpOBOA OT GalJOHOB MaM GOYEK mNoAKIIOYaeTCH
K BaKyyMHLIM XJOpPaTOPaM MOCJelOBaTeJbHO Ye€pe3 3meeBHKOBHIA
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Puc. 4.1. TIpHHUKNHAMbHBE CXeMH OGOPYAOBAHHS XJOPATOPHHX

a — 6es mcnapurens; 6 — ¢ nucnapateseM; | — GaiJOHH Han GOYKHM Ha Becax; 2 — npome-

KYTOMHHA OGalljioH (rps3esHK); J — BaKYYMHHA xJopaTop; 4 — 3XeKTop;, § — MaHoMeTpH

Ha BOAONPOBOJMOA JIHHHH; 6 — HCNapHTeNb 3MEEeBHKOBHH, nojorpesaeMnii BojOH Temiepa-

Typoit 40—50 °C; X. r. — TpyGONpPOBOA C XJAOPOM rasoM; XK. X, — TPYOONpPoBOJ, C KHAKHEM XJIO~
poM; T. B, — TpYyGonpoBofi ¢ Bojoll; X. B. — TpySonposos ¢ XJopHo#l Bofo#t

Mcrnapureab H GajJIOH-rpA3eBHK BMeCTHMOCTbio 50—70 J ¢ cHboHHOM
Tpy6Ko#i. Ha c6oproM KosiexTope Mexay GajioHaMH (HiH GOUKOH)
Ha Becax H HChnapHTeNeM yCTPauBaeTcsi chnHMpajib A CBOGOAHOH
pa6oTkl BecoB. [IpHHNHMNHANbHEIE CXEMEl X/IOPAaTOPHBIX YCTaHOBOK Ge3
HcnapHuTelell H ¢ McnapHTeJNsIMH noKasauel Ha puc. 4.1. Hcnapenne
XHAKOIO XJ0pa ROJMXKHO IPONU3BOAHTHCH TOJbLKO B 3MEeBHKOBHIX HcMa-
PHTeNsx, KOTOPhie NpeicTaBAAioT coO0H BepTHKaJbHBIE [HJIHHIpHYE-
CKHe anmapaThl ¢ Pa3MelleHHHIMH BHYTPH 3MeeBHKaMH, MO KOTOPHIM
NPOXORHT XHAKHH XJOD.

YcraHOBKa Ha XJIOpONPOBOAAX TPYGYaThiX HcmapHTeNed HIH ApY-
rHX eMkocTedl 3anpeijaercsa. Ilepex nopmaueir xJsopa B HCHApHTENH
He06XO0AMMO: NPOBEPHTb NOATOTOBKY HCmapHurefded MIJAs MPHEMKH
XHIKOTO XJ0pa; y6eauTbCsl, YTO XJOPAaTOPWMKHM H Bce paloTaloine
B XJIOpaTOPHOH NpexnynpexIeHbl 0 Hayaje nojayd XJaopa; XJOPHBIH
BeHTHJIb Ha JIHHHH [IORAYH XJopa B HCIapHTeNb OTKPHIBAaTb MEMJIEHHO,
CosnaBasf JaBJieHHe B XJopomnpoBoie He Bouime 0,4 MIla; nonorpes
3MeeBHKa NMPOM3BOAMTH TOJAbKO BOJOH ¢ TeMmnepaTypol He Gosee 40—
50 °C. Ha 3)KEKTODH XJIOPaTOPOB AOJMXHa GecriepeGORHO NOAABATHCH
Boza nox AaBiaeHHeM He Menee 0,4—0,5, no me Gonee 0,7 MIla. Ha
Clyyalf npekpaileHHs MNOJAaY¥ BOJAB Heo6XONHMO MNPENYCMOTDPETH
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BTOPHYHOE NMHTaHHE MJIM YCTaHOBKY NojKayuBaomero Hacoca. Ot6op
BOALI JJIfl APYTHX UeeHd H3 JIHHHH 3)KEKTOPOB 3arnpelaercs.

Bce sinunE XJ0paTOpHOH yCT2HOBKH NpPH HX 3aMeHe JOJIXKHBI Bhle
NOJIHATbCA H3 XJOPOCTORKHX MaTepHasoB. [lJif cyXxoro xJopa-rasa
CTOHKHMH MaTepHaJaMH SABJSIOTCS HepiKaBelollye, JerHPOBaHHLIE,
yraepoaucreie (Cr. 3, Cr. 2) M xJoOpHCThie CTallH, allOMHHHEBLI§
CMJiaBel, BHHHMJACT, 960HHT, (paoJHT, CTEKJO, CBHHEN, Melb, Ha-
pOHHT (NpOKJanKH), acGecrorpacduroBasi HabuBka. XJopHas Boja
obsiafaeT GONMbIUOH arpeccHBHOH CrOCOOHOCTHIO, NMOITOMY KOMMYHH«
KauHH BHIMOJHSAIOTCA IVIaBHEIM O6Gpa3oM H3 HEMETANJHYECKHX MaTes
pHaJioB (pesHHa, NOJHBHHHJXJOpaueTaT, BHHHNJAcT, 36ouuT). Yame
BCero XJOpHas Boja TPaHCIHOPTHPYeTCS MO De3HHOBLIM IJIAHraM
auamerpoM 25—31 wmm.

[Tepen BxoxoM B XJIOpaTOPHYIO HJIH Ha PaCXOAHBIA CKJal AexXyp-
HbIfl IEPCOHAJ AOJKeH BKJIOUHTb BEHTHJALHIO H YOEIUTbCH B OTCYT-
CTBHH Trasa C MNOMOINbIO PEaKTHBHBIX MOAKPaxMaJeHHbX OyMmaxek,
CMOYEHHBIX B JIMCTHJ/UIHPOBRHHOH BOAe (NpH HAJIMUHH XJOpPa B BO3-
Lyxe O6yMax{KH NpHOGpeTalOT CHHHH UBeT), MJH ra30aHalH3aToOpOB
yr-2.

YTeuka raszoo6pasHoro xjopa Hs 6aJUIOHOB (60YEK) MOXeET ObITh
NPHOCTAHOBJIEHA ¢ NMOMOIbIO XOMYTOB, MOKPO# TPANKH HJH 3aJHBKOA
MecTa yTeukH BofoH. IIpu Henpekpaliaiolnefics yTeyke rasa Ha Gai-
JIOH Cleiyer HajeTb aBapHHHLIA (yTasp HJAH TOTpy3HTH OaJliioH
B BaHHy ¢ 10 %-HbiM pactBopoM THOcyJbdara HaTtpus (Na,5,0; X
X 5H,0) mam usBectu. [Ipn menmpekpawaoolleficss yTeuke rasa H3
GOYKH XJIOp M3 Hee MOXeT GBITb CJAHT B CBOOOAHYIO GOUKY HJIH XK€
HeHcrpaBHas 6ouka JOJIKHA OLITh NOMellleHa B CNeNHANbHBIE NPHAMOK
ray6uHON He MeHee 1,5 M, B KOTOpHI# MoJaeTcs pacTBOp THOCYJbarta
HarpudA. [IpHaMOK mocsie 3TOro cjefyer NMOKPhiTh AePEBAHHLIMH HJIH
MeTa/JJIHYeCKHMH LHTaMH. 3anac THoOCyJb(ara HaTpUsA HJH H3BECTH
HOMXEH XPaHHTbCA B cyXoM Mecre B kKosuuectBe 200—300 kr.

Pa6orsl no yCTpaHeHHIO yTeueK HJIH JerasalHH clelyeT NpOH3BO-
IMTb B lwiaHroBbix nmpotuBorasax [III-1 mam B m3osupyloOWMX npo-
tuBorasax KHWII-5 wnu KWII-7 npu paborarolnefi BenTuasuuu. as
OTOBellleHHsl OKPYKaloWHX 06 aBapHAX y XJOPATOPHBIX H PacXOAHBIX
CKJIaJi0B yCTaHaBJHBAIOT 3BYKOBhIE CHIHAJIH3aTOphl. HHAMBHIya/b-
Hble 3alHTHEIe cpencTBa (Taba. 4.12 u 4.13) xpausTca, kak npaBuao,
B MHAMBHAYyaJbHLIX WIKaQaX C HANNHCAMH H B COOTBETCTBHH C Tpe6o-
BaHHAMH NPaBHJ TEXHHKH G€30MaCHOCTH MOABEPTalOTCH NepHOAHYe-
CKOH npoBepke.

Xnopuasi u3BecTb AJs o6e3szapakHBaHHsi BOLBI NpPHMeHsieTCS HE
BOJONPOBOAHEIX CTAHUHAX HEOOJbIIOA NPOHU3BOXMTENBLHOCTH B BHAE
pacTBopa, J03HpOBaHHE €ro JOJMKHO OCYIECTBJSTbCS TOJNbLKO NOCHE
orcraupanus. Ilocneaune ucciegoBaiuss AKX nokasaau, uro nas
o6e33apaKHBaHHsI BOAL MOXXeT NPHMEHATbCA M THMOXJOPHT HaTpus,
NOJIyyaeMblii 3J€KTPOIHTHUECKHM CHOCOGOM H3 PacTBopa noBapeHHOR
COMH. DJIieKTPOJNHM3HHE YCTAHOBKH BbINYCKalOTCA CEPHHHO SKCmepH+
MeHTaJbHBIM 3aBogoM AKX.

134



Ta6nuua 4.12. Tabenb ocuanieHust SAMHTHHMH CPEICTBAMH
B PAaCXOIHBIX CKJAaxax XJiopa

TloTpeGHOe KOJAHYECTBO

HauuMerobaune Ha ORHOrO Ha OfHH
pad vTaomero [37%, 8.4
Tporusoras mapxu B 2 wr, 2 wr.
Kncn?_fonﬂuﬁ H30JUpyOmUA NpOTHBO- — 2 wr.
ras KU
Ilnanrosut npotusoras ITHI-1 — 1 wr.
Ipopesunennnlii $apTyk ¢ HarpyAuMKOM 1 wr. —_—
PesnHOBBIE Canoru 1 nmapa —_
PesuHoBHE TepYaTKH 1 napa —
TosoTexue ¥ MBUIO ! wr. -
HamaTtoipheiii cnupT aas oSuapyKeHus — 2 ¢aakona
yTeuek xJopa
UnaukatopHas 6yMara B JieHTax 3 nauky

Juctunaupopansas Boja

10 %-uslli pacTBOp THOCYysAbaTa HaTpHs
(cpox xpauenus 1 Mecaw)

10 %-ubit pacTBOp COAM (CPOX XpaHenus
6 mecsnes)

3anmac yMCTHIX TPAMOK WJM BaTHl B Mell-
Kax

Anreuka

Axxymyasropubiit donapb

TuocynbthaT uaTpus JJis Herasaluuu B
6yTHIH

UHcTpyKuHs N0 TeXHuKe Ge30MacHOCTH

TporuBounpuTHH# KoCTIOM

1 6ytous (3 n)
1 Gytuas (3 o)

1 6yrots (3 o)
3 kr

1 wr,

2 wr,

1 6ytaan (10 @)

1 wr,
1 wr.

Ta6aurua 413. Tabeap ocHalleHUd 3alHTHHIMH CPEACTBaMH

XJIOpaTOpHH?( Ha FOPOACKHX BOAONpOBOAAX

TMoTrpeGHoe KOJMHYECTBO

HaumMeHoBaHuke
pa“ﬁao'l'oanl(')l:lreol‘o Ha XJOopaTOopHYIo
Mporusoras mapkn B 2 wr. 2 wr.
TIpopesunenunit GapTyk ¢ HarpyanuKoM 1 wr. —_—
PesuHoBHe camory I mapa —
PesnnoBhie mepyaTku 1 napa -
INonorenne u mbuIO 1 wr. -
Hamwarupeui enupT ans o6uapyeHus —_ 2 ¢paraxouna

yreuek
10 %-uni pacTBOp THOCYJAbATa HATPUS
JucruanupoBanHas Bola
Pacreop muTtheBOlt coaml
3anac YMCTHX TPANOK HIK BAaTH (B MellKe)
Anreuka
AxkymynsitopHul doMapb neperocuoft
Hucrpyknus no TexseKe 6€301aCHOCTH
Orserymnrenr XuMuYeckHN pyunON

Frrrrnrnd

6yThiab (3 1)
6yToib (3 1)
GyTab (3 J1)
Kr

DD et e s st s s B
E
-
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§ 4.10. OGes3apaxuBaHHe CTOYHLIX BOJ XJOPOM

Oxcnayarauus yCTaHOBOK MO 06e332DaXHBaHHIO CTOYHBIX BOJ
OCYIIeCTBJIsIeTCs N0 NpaBujaM, M3JoXeHHEM B § 4.7.

O6e3zapaxHuBaHHe CTOYHEIX BOJ MpPENLYyCMAaTPHBAETCH XHIKHM
XJIOPOM MJIM THNOXJIOPHTOM HATpH$, MOJy4aeMblM Ha MecTe B 3JieK-
TpOJIH3epax.

Pacuetnyio z03y akTHBHOro xsopa Ha 1 M® CTOYHHIX BOR cienyer
npuHUMaTh (r): mocje MexaHuueckol ouncTkH — 10, nocsie nonHo#
6HOJIOrHYecKON OYHCTKH B HCKYCCTBEHHO CO3JaHHHIX YCJAOBHAX — 3,
nocJie HenoJIHOH GHOJIOTHYECKOH OYHCTKH B HCKYCCTBEHHO CO3JAaHHBIX
ycioBHAX — b.

[IpuHATYyl0 R03y akTHBHOTO XJOpa HEOOXOAHMO YTOYHATb B NpO-
necce SKCOJyaTalMH, HCXOAA H3 TOrO, YTO KOJHYECTBO OCTATOYHOrO
xJiopa B ofeszapaxkeHHOH BOJle NMOCJe KOHTAaKTa JOJXXKHO COCTaBIAATh
He MeHee 1,5 r Ha | M® CcTOUHBIX BOLI.

XnopHoe X03s/CTBO OYHCTHBIX COOpYKeHHH MOJIXXKHO obecrieyHBaTh
BO3MOXHOCTb yBeJHUEHHS pacueTHoH 103bl xjopa B 1,5 pasa.

§ 4.11. OGe3sapakuBaHHe BOAbI O30HHPOBAHHEM
H APYTHMH CNOCOGaMH

Jna neficTBus 030H2 Ha NpHMecH, Haxojswuecs B Boje, Heol-
XONHMMO CMellMBaTh €ro ¢ Bojo#i. B Hacrosee BpeMs NpHMeHSIOTCA
JABa cnocoba:

a) cMeluHBaHHe C NOMOWIBIO SMYJBraTOPOB (3:eKTOPOB). 3TOT
cnoco6 npoct, HO TpeSyer Nponycka Yepes 3XKekTop Bced o6pabaTw-
BaeMOH BOABI, YTO BelJeT K JOMNOJHHTeJbHHIM pPacXofaM 3JIeKTpo-
SHEpTrHH;

6) mogaua O3OCHHDOBAHHOTO BO3JyXa 4Yepes JbIpyaTeie TPYOHI,
pasMmellenHble B HHXHEH YacTH KOHTAKTHOH KOJIOHHbI. ITOTOK BORbI
B KOJIOHHE HanpaBJsieTcst CBepXy BHH3. Bpemsa KoHTakTa o6e3zapaxH-
BaeMOH BOAR O30HOM TNPHHHMaercs paBHEIM 5 MuH. Jo3a o3oH4
3aBHCHT OT HA3HaYeHHS O30HHPOBAHHS BOXLI: €CJIH O30H BBOLHTCH
TOJbKO A ofe3sapakMBaHHA BOJLBI (NOC/e OYHCTKH BOAHL), TO 1034
o3onHa Moxer cocraBistbh 0,6—1,5 mr/n, ecin xe osoH npexnasua-
yaerca M JJf APYrHX uenedl (Hanpumep, Wis OGeCLBEYMBAHUS BONMI,
yIaJeHHs: CepoBOAOPOAA, OGe3keNesHBAHHSA H T. A.), TO j03a 030HA
MOXKeT 10XOAHTh A0 4—5 wmr/i.

Oson MajopacTBOpHM B Boje: mpH jaBjeHuu 0,1 MIla Ha | &
Boast nmpu ¢ = 0 °C pactBopsierca 1,42 r, npu 10 °C — 1,04 r, nps
30 °C — Bcero 0,45 r. Jduccouuanus o3oHa JNOBOJBHO GLICTPO NpoTe-
KaeT B IIEJOYHBIX PacTBOPaX, 4 B KHCJOTHBIX OH MpOSBJISET BLICOKYIO
crofikocTb. O30H ABJIAETCA OTPABJSAIOUIHM BeIleCTBOM paspaKalollero
H obwero neficTBus. [JIa 6e30nacHOCTH 06CAYXHBaIOIWEro NepcoHala
cojlep)XaHHe 030Ha B MOMEILEHHH ROJIKHO OuITh He Gostee 0,0001 mr/a.
[Ipe6GriBaHHe uesoBEKA B INOMELIEHHH, TAe KOHUEHTpauHsA O30H8
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B Bosayxe coctaBaser 0,001 mr/n, moxer 6biTb TONBKO KPaTKOBpe-
MeHHEIM; 103a o30Ha 0,018 Mr/a Bbi3bIBaeT yayuibe.

Bce sneMeHTH ycTaHOBOK M OOGOpPYIOBaHHA, C KOTODHIMH CONpH-
KacaeTcs 030H, JOJ/KHBI ObITb yCTOHUYHBH K Hemy. O30H H ero BOIHbIE
pacTBOPH KOPPOSHOHHBI: OHH DPa3spyllaloT cTajb, YyTyH, Melb, pe-
3HHY, 300HHT. YCTOHUYHBEIMH SABJSIOTCS HepXKaBelouwas CTajdb H ajio-
MHHHH (CPOK CayXObl CHeuHalbHO MNOAOGDaHHOR HepKaBeloliel
cranu cocraiaser 10—15 ser, a anoMHHHS — 5—7 JerT).

Has o6e3sapaxxHBaHHs BOALI MOTYT NMPHMEHATHCS HOHBI THXKEJBIX
MeTamioB (cepe6po, Menb, Kaamu#, xpoM u ap.). HauGonbiee pac-
npocTpaHeHHe NoJyyHJso cepe6po. PopMul BBeleHHA cepeGpa MOTYT
6bITh CaMbIMH Pa3JHYHBIMH:

HOrpyXeHHe B BOLY CepeOpAHBIX MJIaCTHHOK HJH BHIEPXKHBaHHE
BoObl B CepeOpsHLIX cocyiax, OakTepHUHAHLIH 3¢¢ekT HacTynaer
yepes 8§—24 u;

HCIOJIb30BaHHE MNocepe6peHHOro Mecka; BpeMsa OaKTepHIHIHOrO
JlefcTBHS B 3TOM CJyuae CHHXaercs 10 2—4 u;

BBeJleHHe B BOAY coJiefi cepefpa — pacrBopa HHTpaTa cepefpa,
aMMHayHOro pacTBopa cepe6pa M Ap.; BpeMsi OakTepHUMIHOro ne#-
CTBMS COKpallaeTcs Ao 1—2 u;

3MEKTPONUTHYECKHE MeToj Haubojee 3¢peKTHBEH IJAS NpHUro-
TOBJIEHHS cepeGpsSHOH BOAbI; pacTBOpeHHe cepe6pa NpOTEKaeT INpH
paccTOSHHM MeXay miacTHHamu 5—12 MM, naorHocTH Toka 0,15—
5,0 MA/cM? u HanpsixeHMH Ha anekTpojaax 3—I12 B; Bpems GakTepH-
UHAHOrO JeHcTBUs cocTaBaser 15—120 Mmum.

Brixon cepefpa mo TOKYy 3aBHCHT OT cOCTaBa mpHMecell BOAB H
yCJOBHHA 3JIEKTPOJIN3a, a 3TO, B CBOIO ouepe/b, OKa3hBaeT BJHAHHE
Ha GaKTepuLHAHOe JeficTBHE H CKOPOCTb NPOTEeKaHHs mpoluecca o6es-
3apaKMBaHHs BOIbl. B3BECH M HEKOTOpPhLIE DACTBOPEHHEIE B BOJAE COJIH
MOryT 06pa3oBLIBaTb Ha MOBEPXHOCTH cepefpa NJIOTHHIE NJIEHKH, Je-
JIAIOIHE 3JCKTPOAbl MAIOPAaCTBOPHMBIMH, HJIH Ke H3MeHSTb 3JeKTPO-
XHMHYeCKHe PeaKIH Ha 3JeKTpolax. Tak, HalHyHe B BOJe XJOPHIOB
NIPHBOAXNT K O6pa3soBaHHI0 Ha cepeOpSHOM aHOXE MJIEHKH XJOPHA2
cepebpa, 3aTpyAHAIUEA pacTBOPeHHe MeTaxsa H, CJAej0BaTelNbHO,
NoHHXKaloueH BbIXOX cepebpa mno Toky. CopepxkaHue cy/ibdarToB Me-
aeT 3JEKTPOJHTHYECKOMY pacTBOPeHHIO cepefpa H3-3a BBIAEJIEHHS
Ha aHome kuciopoda. [/ mnpoTekaHHS HOPMaJbHLIX IPOLECCOB
pacTBopeHHs cepebpa colep:KaHHe XJopa AO/KHO ObTb He Gojee
30 mr/;i, a HOHOB cyJibdaToB — He Gosee 50 Mr/i.

Ina o6essapaxuBaHHa Bojakl HOHaMH cepefpa B Hacrofllee
BpeMS NPHMEHAIOTCH HOHATOPH PasJUYHBIX Mapok (tabn. 4.14).

Meton oBe3sapaxuBaHusi BOAbl HOHaMu cepebpa 0co6eHHO 3(pdex-
THBEH NPH HEOGXOAMMOCTH ee JHTEJbHOro XpaHeHHs, TaK Kak Gakre-
pruuaHOoe JeHcTBHE NaXe HeGoJbIIMX 103 cepebpa cOXpaHseTca Ha
NPOTAXKEHHH MHOTHX MecsilleB. BHyTpeHHHe NOBEPXHOCTH €MKOCTel,
npenHasHAYEHHLIX I AJIHMTEIbHOTO XPaHEHHS BOJBI, COLEpKamed
HOHB! cepefpa, peKOMEHAYeTCA NOKPHBaTh CJAeAYIOLHMH BelleCTBaMH:
CunMkaTHON sManbio, JakoM XC-74, amansio XC-710, BeicOKOKaue-
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Ta6auna 4.14. Honatopu cepeGpa

Bmxopn KonuyecTso
HanMeHnopanue cepe6pa | o6paGaTwBa- 3
noHatopa B BOAy, | eMOR BOAR, aBOA-K3rOTOBHTEND
Mr/4 M3y
JIK-21, JIK-22 50—900 5 Mexaundeckufi saBoj
VYnpasiesus BogOKaHATH3a-
nun, Kuen
JIK-25 (nepenocuoft) 250 25 To xe
JIK-26, JIK-27 (nopox- 4 — Cymckuft 3aBOL S/JIEKTPOH-
uBIfl KapMauHHIH) HBIX MHKPOCKONOB
JIK-28 (cranmonapmmf | 10 000 Ho 50 KHeBCKHil OTEITHO-9KCTIEpH-
aBTOMaTHSHPOBaHHHII) MeHTa/IbHBIfl SaBON MeZHIHK-
ckux npubopoB MuHHCTEpCTRA
sapaBooxpanenns YCCP
Menutononbekuli  KoMnpec-
JIK-30 15 000 100 copunift 3aBoj

CTBEHHOM IITyKaTypKOH, cepe6pPOM HJH nocepeOpeHHbIMU MeTalljlaMH.
EMKOCTH H3 RIOpaJIIOMHHHA, CTa/lH, OLMHKOBaHHOIO Xesjesa H Hpy-
THX MeTasiioB, 6oJiee aKTHBHBIX, ueM cepefpo, A/ LOJATOBPEMEHHOTO
XpaHeHHsI NHTbEBOH BOJAHI, colepXalleli HOHbI cepeOpa, HENPHIONHHI,

OGe3sapaxHBaHHe BOAbl YJAbTPa(HOJETOBLIMH JYYaMH (MJIHHA
BoJIHEL OT 200 o 295 MKM) HMeeT cJeJyiolHe JOCTOHHCTBa (10 cpaBHe-
HHIO C XJIOpHpOBaHHeM): YJbTpaHOsNeToBble JIyYH YHHUTOXAIOT HE
TONBLKO BereraTHBHbBE, HO H crnopooGpasyiouie OGaKTepHH; paboTa
YCTaHOBOK ¢ YJAbTPahHOJNETOBBIMH JIyYaMH B GoJiblUel CTENeHH MOXKer
6LiTh aBTOMATH3MPOBaHA; IJKCIJyaTalMs MX npoue H GesonacHee,
yeM XJOpHOro xossicrBa. K HepocraTkaM MOXHO OTHECTH OTCYTCT-
BHe GaKTEpHUUAHOTO NeHCTBHA B MyTHEIX BOJax, 3 Takxke 3dpdexra
«nocyeneificTBHA». B Hacrosiluee BpeMs s 06e33apaKHBaHHs BOAH
NpHMEHSIIOTC YCTAHOBKH C MOrPYXHEIMH M HENOTDYXHBIMH JiaM-
namu (ta6n. 4.15 u 4.16). IIpoRo/XuTeNbHOCTL SKCIIIyaTalMH JaMi,
rapaHTHpyeMas 3aBOJaMH, COCTaBjisieT He MeHee 1500 y.

OcHOBHEIM THNOM ofe33apakKMBaiowed yCTaHOBKH, npHMeHseMoR
Ha TOpOACKHX BojompoBoxax, sBasercs OB-AKX-1 ¢ namnamu
[MPK-7. Ha Maanx BOAONPOBOAAX NPOH3BOAMTENBHOCTBIO no 20—

Ta6auna 4.15. XapakrepHcTHka PTYTHO-KBAPUEBMX Aamu

Ma;cuua.ub- XapaKTepHCTHKa

- H -

Tun H::gm]l;(e l:onnr%ﬁck,o NMpH YCTaHOBHBIUEMCH peXHMe
A Hanpsxeuue, B MOWHOCTL, Bt

MIPK-2 120 6 12046 375413

MPK-4 120 5 7045 220+-8

IPK-5 220 4,2 12046 240411

TMPK-7 220 14 13546 10004-40

NMpumedaanysa 1. Jaunu MPK-2, [IPK-4 8 TPK-5 uoryr paGo-
TaTh Ha nMocTosuHOM H NepemenHoM Toke. 2. Jlamna ITPK-7 paGoraer rtoanko
Ha nepeMeEHOM TOKe.
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Ta6nuna 4.16. XapakrepHcTHKa AprOHOPTYTHHIX Jami

HanpsaxenHe, B Tok
Tun namn B Jawmrme, l:}:::xr;i'o%r:
B CeTH B JlaMIe A
ByB-15 127 57 0,3 15
ByB-30 220 110 0,32 30
ByB-30I1 127 46 0,6 30

30 m3/y npuMeHsloTcA GaKTepHUMAHbIE YCTaHOBKH THna HB-1IT u
OB-3H c aproHOpTyTHEIMH JiaMnaMH HH3KOrO naBjieHHss ByB-30
u ByB-60I1. YcnoBus nycka, HaJajkd, BOSMOXHBIE HEHCHPaBHOCTH
H Croco6bl HX JIMKBHJANHH NPHBOASITCA B NACIOpTax K 3TUM ycTa-
HOBKaM.

Jas coxpaHeHHs npO3payHOCTH KBApPUEBBIX HJAHHAPHYECKHX
4eXJIOB mepHoAHuecKH (1—2 pasa B Mecsil) NOBEPXHOCTb HX He06XO-
AHMO OYHIZATb OT OCafKa, BBINARAIOWET0 H3 BOABL. 3a COCTOAHHEM
yexJjia Kak NP KCIVIyaTalllH, Tak ¥ Opy OYUCTKE CTekaa nabmonaior
yepes BepXHEe CMOTPOBOe OKHO. UexJiel OYHILAIOT B Npoluecce paGoThl
YCTaZHOBKH, OTK/IOYas MOC/ENOBATENbHO OTAENbHbIE CEKIHH KaMephl.
KauectBo 006JyueHHS KOHTPOJHpYeTcs OOLIYHLIMH OaKTepHOJOruye-
CKHMH aHaJ/IH3aMH.

YabTpasByKOBble BOJIHBI € Majofl IJHHOH M uactoToli Gojee
20 000 'y aKTHBHpPYIOT NPOLECCH OKHCJAEHHS H BBHISHIBAIOT B HEKOTO-
PHIX CiyuasX KoaryiasuHio 6eqkoB. BakTepHunAHOe JeficTBHE yabTpa-
3BYKOBBIX KoJie6aHHH BO3pacTaeT C YBeJiHYeHHeM HHTEHCHBHOCTH
y/IbTPa3BYKOBOTO MOJSA H INIPORO/KHTEbHOCTH BO3JeHCTBHS ero Ha
Bony. HenocraTkoM 3Toro cnocofa o6essapakHBaHHs ABJSETCS CJOXK-
HOCTb CO3/laHHA JAOCTATOYHO MOIIHEIX I'€HepaTOpOB YJAbTPa3BYKOBBIX
KoneOaHM#, KOTOpbIe NEeHCTBYIOT Gojee 3(hQEKTHBHO Ha KpYymHbIE
KJeTKH M MHOTOKJETOYHbIE OpPraHH3Mel, 4eM Ha OakTepHu, Tu6esb
KOTOPHIX fIBJISIeTCs OCHOBHOM nesibio O6e33apaKHBaHHA.

§ 4.12. Cra6uansanus, ¢ropHpoBaHre B oGecTopHpoBaHHE
BOJbI

Cra6uJbHOCTb COCTaBa BOALI OTpejesieTCs He pexe 4eThpex pas
B roA: 3uMMo#, BeCHOM, JieToM H oceHbo. Jl03bI PeareHTOB yCTaHaBJIH-
BAalOTCA MO pesy/JbTaTaM Ja6GopaTopHoro aHaiusa. Ilpu oTCyTcTBHM
aHaNM30B OHH ONpefensioTcss no (OpMynaM, TNPHBEAEHHHM B
CHuIT 2.04.02—84. B kauecTBe pearenToB AJIsi CTaGHJIH3aLMH COCTaBa
BOALI C WEJbl0 YCTPaHEHHS YIJIEKHCAOTOH arpecCHBHOCTH TNpHMe-
HAlOTCs €KHH HaTp, cona, H3BeCTb, MeJ HJH MpaMop. Pacxon peares-
TOB Ha CBA3bIBAHHE | MI' yrJIeKHCJIOTHI COCTaBJISIerT:
Buy pealeWta . . . . . . . NaOH | CaO Mea, | CaCOs,,
mpamop | Na,COy
pacxox peareHTa Ha CBAI3H-

Banue 1 Mr arpeccusrofi COy,

ML . . . ... 0,9 0,45 2,26 1,7
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IMpu npuMereHMH ANA CTaGUJAM3aUUHM BOXH H3BECTH, MeJa H
Mpamopa MoBbIlIaeTcsi 06was xecrkocTb BOLl. Herounas nosuposka
eKOro HaTpa, MU3BECTH H CONBl MOXET NPHBECTH K PE3KOMY MOBGIIIe-
Huio pH, uto orpasurca nHa xogme koaryuasiuuu. [Ipu BBenenuu pacrao-
pOB 3THX PEareHTOB B CMeCHTeJb BO3MOXKHO MOBHIIEHHE [1BETHOCTH
o6pabaTeiBaeMO# BOLEI 33 CYET TOro, 4TO NMpH noBuiwenuu pH ycuau-
BaeTcs OKpacka IyMHHOBBIX BelecTB.

Hnsa crabuinsaniu OuMIIeHHOH BOJLI, KpOMe BBEEHHA PacTBOPOB
peareHToB MNOCJ€ OTCTOMHHKOB MJH (DHJILTPOB, MOTYT NPHMEHATLCA
KOMOHHHPOBaHHbIe (DHJBTPH, COCTaBJEHHBIE M3 OGLIYHOH necyaHown
3arpy3KH H cJI0S MpaMOpPHOH KDOIIKH BhICOTOH Xo 400 MM ¢ Kpyn-
HOCTbIO 3épeH 1—3 Mm (¢uabtp JI. A. Kyuabckoro u M. T. Bapanos-
ckoro). ITpuMeneHHe kapGoHaTHRIX NOpPOA obecneynpaeT GoJiee cro-
KORHOE NpoTeKaHHe mporecca CTaGHJIH3AaLHH, TAK KaK NPH 3TOM He
HabMiofaeTcs peskoro nosblileHHs pH npu kosne6anHusx K03MPOBOK.
Ecan B Bone copepxHTCA Kesie30, TO ero HYXHO yRaJiMTh JO NOJauyH
BOABl Ha (UJBLTPH, HHaye MPAMOpHas KPOIIKa 6yaeT NOKPLIBATbCSA
IJIEHKOH COe{MHEHHH »eJie3a, He cMBIBaeMOH NPH NPOoMbIBKe GHIBTPOB.

B npouecce crabuinsanHOHHOM O0GpaGOTKH BOAL HEOGXOLHMO
OCYMIECTBAATH KOHTPOJb 3a 0Opa3oBaHHEM Ha CTEHKAaX TPY6 3auiHT-
HOH kapOoHaTHOH muieHKH. [Jisi 3TOro BBIAENAIOTCH KOHTPOJbHBLIE
(oTkJIOUaeMble) AOCTyNHEE JJisfi OCMOTpPA YHacTKH TpYGONpOBOAOB.

Ho3sel ans (TopHpOBaHHA BOJABL B KaXKAOM OTAEABHOM Ciyyae
HasHaualoTcsi opranamu ['occannansopa. O6biuHO TpeGyeMoe cofepika-
HHe ¢TOpa B NMHTbeBOH BoOje B YCJOBHSX YMEDPEHHOro KJHMATa CO-
craBiser 0,9—1,5 mr/n, B ycnoBUSX xapKoro kJaumara — 0,6—
0,8 mr/n. IlpumeHsieMble peareHTnl, MecTa BBeIEHHS H J03hl Ompe-
nensiorcs corsiacko CHull 2.04.02—84.

Cknax ¢ropcosepxamux peareHToB H ¢QrTOpaTopHas AOMKHBL
pacrnojaraThCsi PSJAOM B 3aKpHITOM NoMelleHHH. CkJajcKkoe moMerne-
HHe MOXKeT COBMEIATbCA ¢ (GTOPaTOPHOH; NPH 3TOM J0JIKHA GBITh Npe-
AycMoTpeHa ofuieo6MeHHas BeHTHnsnus. Conepxanue ¢ropa B BO3-
AyXe noMelieHHs (TOPAaTOpHOH He NOMKHO NpeBpmath 1 Mr/me.
[Momewenns $ropaTopHOHl M CKJAaAa CAeyeT H30JHPOBATh OT APYTIHX
nomemennfi. Dropcoiepkalye COefHHEHHS SABJSAIOTCS TOKCHUHBIMH
COeJHHEHHAMH, IM03TOMY pabouHe JAOJNXKHB OOeCrneyuBaThCA CHEll-
onexnofl (KOMOHHE30HAMH, KHP3OBLIMH CaNoOraMH, pe3HHOBLIMH MNep:-
yaTkamH, (apTykaMM, 3allHTHBIMH OYKaMH, DECNHpaTOpaMH); nocJg
pa6oTel ¢ (TOPCOAEPXKAUIMMH DEareHTaMH ClelyeT NpHHHMaThb Tell-
ALIA Ayl M MBITCA C MBLUIOM, DOT Mepen €A0H H nocje paGoThl Hald
TIaTeIbHO MoJlockaTh. B nmoMemenun ¢ropaTopHol we pasperatorcd
npuem muiti 1 kypenne. Henb3sa nonyckath k pa6ore jni ¢ oxoram,
norpeckapliueficd HJIH PasipaxeHHOH KOXeH.

OGecgropupoBaye BOAbl NPOH3BOAHTCA NPH CojepxaHuu B Hefl.
¢ropa Gonee 1,5 mr/n. Yaanenue ¢propa u3 BOIW ocyuwecTBAsercs
Ha OYHCTHHIX COODYXEHHSIX, B COCTAB KOTOPLIX BXONAIT BEpPTHKAJIbHH®
CMECHTeJIH, OCBETIHTENH CO CJioeM B3BEWIEHHOr0 (HJILTPa M CKOPHIE
¢uaAbTPH pa3Hofl KOHCTPYKUHH. CIOXKHOCTb SKCNYaTanHi KOMIJEKCS
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COODYKEHHH 3aKJIoYaercs B pa3HoOOpa3sHH NPHMEHAEMbIX DPeareHToB
M COOTBETCTBEHHO peareHTHOro xo3sficTBa (amnaparypa H o6opyjoBa-
HHe JJIfi TPHTOTOBJEHHS H JO3HPOBaHHA H3BEeCTKOBOTO MOJIOKa,
cynbata aMOMHHHS, cy/abdaTa MarHusi HJIH XJOpHCTOrO MarHHs
H XJopa). XJop MOXeT BBOAHTBbCS JIBaXK/bl: Nepej]l NOCTYIIeHHEM
H3BECTKOBOIO MOJIOKA [Ji paspylIeHHs 3aUlHTHBIX KOJJIOHIOB H LJf
obeclBeYHBaHHs BOJAbl H 3aTeM B pesepByap uMcTofi BOAb AJiA ee
obe33apaKHBaHHSA.

[Ipu sxkcnayaTtaunu ocBeTJiHTeNeH CO CJI0EM B3BelleHHOro GHIBTPa
HEOOXOXMMO YUMTHIBATH, YTO XJIONMbS THAPDOOKUCH MarHus JIeTKHE,
MO3TOMY CKOPOCTH BOCXOJISIWETO NOTOKZ BOXBI He JOJIKHEI TPEBH-
mate 0,2—0,3 MM/c. o3l peareHTOB YTOYHAIOTCS B MNEPHOA Nycka
H HalaJKH CTaHUHH, a TaKXe H BO BpeMs 3KCIJIyaTaiHH.

Ilpu HCnoOJB30OBaHMH AMsi XO3sHCTBEHHO-NHTHEBOTG BOJOCHAGKeE-
HYSA TOA3eMHEIX BOJ, He HYXJAIOUHXCH B OCBEeTJEHHH H obeclBeyH-
BaHHH, ofecTOpHpOBaHHe lienecoo6pa3sHO NPOH3BOJHTbL Ha copb-
ILHOHHBIX (HJbTPaX, B OCHOBe KOTODHIX JeXaT NPOueccH HOHHOIO
obmeHa. B kauecTBe HOHOOGMEHHBIX BElECTB NMPHMEHSIOTCH CHJBHO-
KHCJIOTHbIE KaTHOHHTHI, CHJIbHOOCHOBHBIE aHHOHHTHI, MarHesHaJjbHbie
cop6eHTHl, hocdaT KaJabuHsA, cHelHalbHO 06pa60TaAHHEIE aKTHBHPOBAH-
Hble YIVIH, aKTHBHPOBaHHAsi OKHChb aJIIOMHHHS, THAPOKCHJAANATHT H Ap.
[leper sarpyaxoii cop6enta B (HABLTPHL HEOGXOQHO ONpPElENSTL €ro
pabouyio obmeHHYyl0 emkocth no ¢ropy. Cop6uHOHHBIE (HIBTPH
MOTYT ObiTh HANOPHBIMH H OTKPHITBIMH.

§ 4.13. CoopykeHus no yAaJleHMIO M3 BOJLI Xeue3a,
MapraHua M KpeMHHS

Ilpu skcnnyaranuu coopysKeHHH, NpHMeHAEMBIX AJA ofesxkele-
SHBAaHHA BOJH!, HEOGXOAMMO CJAEHTh: 32 NOJHOTOHN npolecca yaakeHus
u3 Boiel CO, M HachIUEHHS! ee KHCJIOPOAOM (NIpH a’3pauHH BOABI);
3a BHICOTOH CJ/IOEB HacaJKH, YHCJIOM HX U pasMepaMH KyCKOB HacalkH
B KOHTAKTHBIX M BEHTHJSATOPHBIX IpajHpPHAX; 32 BpeMeHeM Npebhl-
BaHHS BOAB! B COOPHLIX H KOHT2KTHLEIX pe3epByapax (ONTHMaJbHOE —
30—60 MuH); 3a onTHMaJbHEIM 3HaueHHeM pH, npu koTopom HanGoJiee
MHTCHCHBHO NPOTEKAalOT MpPOleCCH FHAPOJH3a, OKHCJIEGHHS H XJOmbe-
06pa30BaHHA KeJIe30COJePXKaUl¥X BewecTs; 32 COCTOSIHHEM OTBep-
CTHH B APeHaXXHLIX cHcTeMax (HAbTPOB. UTOGHI ynyYIIHTb OTMBIBKY
BepXHero cJos fecka B (HJAbTPAX OT 3anepXaHHHIX KeJe3HCTBIX
3arpAsHeHHH, clAelyeT NpefycMOTPeTh YCTPOHCTBO JJIfl MOBEPXHOCT-
HOH TNpPOMBIBKH HJIH NpPOAYBKH (UJBTpPYIOWEro cl0f BO3AYXOM.

OnuH pas B roj ciaepyer oT6upars npobul PHABTPYIOLIETO Mare-
PHana pas onpedejeHHs sarpasHeHHOcTH. He pexke ABYX pas B rof
KeJiaTeJIbHO NPOBepATh YObIIb 3arpy3kH ¢GUABTPOB NYTEM H3MEpEeHHSA
PaccrosnHsi 10 KpOMKH Xkejio60B. [IpH sHauHTeJbHBIX NOTEPAX 3TH
MaTepHaJbl JOTPYXKaloT, NpeiBapHTeabHO yiaaus Ha 3—5 cM sarpss-
HeHHBLIX CJOH.
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HenonbsoBanne as  06e3rke/esMBAHHSA KATHOHHTOB IEaec006-
pasHo B TeX ciayyanX, KOrJa OLHOBpPEMEHHO ¢ ofe3ke/le3HBaHHEM
Tpebyerca H ymsAruyeHHe BoAul. [Ipy 3TOM HEOGXOAMMO YUHTHIBAaThH CJe-
Lylollge: Ha KaTHOHHTAaX MOKeT ObITh 3a1€PKaHO XKeJe30, HaxonAleecs
TOJILKO B HOHHOH (opMe; momajaHue BO3JyXa B BOAY JOJ/KHO OBITh
HCKJ/IIOYEHO, TaK KaK B NPOTHBHOM cJiydae ofpasyercs HepacTBODH-
MBI THAPAT OKHCH Kenesa. )KeJieso, NPHCYTCTBYIOLIEE B BOLE B BHAe
OpPraHHY€CKHX KOMIJIEKCOB M KOJIJIOHIHOH THAPOOKHCH, OKasbiBaer
OTpPHLIATENbHOE NEACTBHE Ha KaTHOHHT, BHI3BIBasA CHHXKEHHE OOMeHHOR
eMKOCTH.

Mapranen, no csouM cBoicTBaM NpUGIHIKaeTCA K JKejesy, Io-
3TOMY IJAl ylaJleHHs ero NPHMEeHAIOTCHA Te e CIOCOOH H cOopyXe-
HMA, 4TO M JJIA yIaJIEHHs KeJlesa.

ObeckpeMHHBaHHE BOAB! JOCTHTaeTCs NIEPEBOAIOM COENHHERHH KpeM-
HEeKHCJIOTEE B KOJJIOMIHBIE COeLHHEHHS C MOCJEAYIOUlel ee KoaryJsi-
nHedl H ocaxienuem B3Beced. (ObGeckpeMHHBaHHE OCYILECTBJIAETCH
peareHTHHIM H aHHOHMTOBBIM cnocofamu. B kauecTBe peareHToB
HCMOJB3YIOTCA H3Bectb, cou kenesa (FeSQ,, FeCly u zp.), coam
amomuuna  [Aly(SO,);, NaAlO,, Mg(AlQ,),], ruapookuch Maruus,
OGO KEHHEIH NOJOMHT, KayCTHYeCKHH MarHesHT, rpaHyJ/iHpOBaHHas
OKHCb MarHus, MarHesuajbHuii cop6enr (BHHUMW BOIIEO) u ap.
Ilpouece o6pa3oBanua KOJNJOHAOB I'HAPOOKHCH KPEMHHS H HX Koary-
JIHPOBaHHE 3HAUHTENBHO YCKOPAOTCA NpH moBeiweHHH pH no 8,5—
10 u temneparypbl Boas 1o 90—95 °C.

I[Jlﬂ 06eCerMHHBaHHﬂ BOAB aHHOHHTaMM IMPHMEHAIOTCA CHJbHO-
# cpeaHeocHoBHble anHOHHTH B OH-¢dopMe; npumeneHne cnabooCHOB-
HHIX aHHOHHTOB BO3MOXHO MNPH MNpeIBapHTENILHOM NpeBpallleHHH
c1aboi KpeMHHeBOH KMCJOTH B CHJIBbHYIO KPEMHEDPTOPHCTYIO KHCIOTY.

Ilyck, HamagKa M 3KCIJyaTalHs peareHTHOro X03fAHCTBa, CMECH-
Tesell, oTCTOMHHKOB M (HJLTPOB NpPH yNaJe€HUH H3 BOAHI XKeJje3a,
MapraHlla @ KDeMHHS TPOH3BOLATCA B OCHOBHOM MO NpaBHJaM,
HaJoxkenioiM B § 4.1—4.6.

I'snasa Il. nPON3BOACTBEHHBIA XOHTPOJIb
3A PABOTOA COOPY)XEHHA
M NOBBIWIEHHE EE 3¢ ®EKTHBHOCTH

§ 4.14. Moxroroska BOAK HA COOPYXEHHAX

Ha BozonoAroTOBHTENABHBIX CTaHUMAX JMIOO0ro HasHaueHuWs neol-
XOAMMO NpELyCMaTpHBaTh YCTAaHOBKY NPHOOPOB C LeJAbK0 KOHTPOJA:

pacxoza BoAul, TNOCTyNawWeA Ha CraHUMIO; obpaGoraHHOH H
YHCTOH, OlaBaeMoii B Pe3ePBYyaphl; MOCTYNAOWIEH Ha KaxKnoe BOAO*
OUHCTHOE COOpYy¥KeHHe (OTCTOMHHMKH, OCBET/IHTENH CO B3BELIEHHBHIM
ciaoeM, ¢uabtpul # KO, KaTHOHHTOBble M aHHOHHTOBHE (GUABTPH H
T. I.); Docrynawieft Ha NPOMBEIBKY ¢uJbTPOB; NOJaBaeMolt B ceTh
BojonorpeGuTenelt (macocHoi craHumeli II moabema); monasaemoft
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Ha COGCTBEHHBIE HYXKABl CTaHUMH (OT TPYGONpOBOXAa HAaCOCHOA cTaH-
wdd 11 mopwema);

YPOBHS BOJH B OTCTOHHMKaX, QUJbTPax, a TakKxe B pesepByapax
YHCTOH BOAH, NPOMLIBHLIX GaKaX, peareHTHbIX Gakax;

noreps Hanopa B QHJAbTPax H OTAEJNbHLEIX ydacTKax TPyGONpOBOAOB;

JaBjieHMfl Ha BCacHIBaIOIIMX H HaNOPHHIX JIHHUAX;

aBTOMaTHYECKOTO JI03HPOBaHHs BBOJHMBIX B BOAY peareHTOB;

KayecTBa BOJBI, MOCTYyNaloOIeH Ha CcTaHUMIO, 06paboTaHHOH mocie
COOpYy:KeHHH, NojaBaeMOH NOTpeCHTENAM.

[1pon3BOACTBEHHEI KOHTPOJb MOXKET GHITb MECTHBIM H UEHTpaJu-
30BaHHEIM. OH JOJI:KeH ofecnieyHBaTh HOPMaJibHBI XOf TEXHOJOrHye-
CKOro mnpounecca ¥ CBOEBpEeMEHHO ONOBeIarh 00 H3MEHEHHAX KauyecTBa
HCXOJHOH H o6paboTaHHON BoAbl. KOHTPO/bL OCYIIECTBASIETCst KPYTJIO-
CYTOYHO H pasjefisieTca: Ha TMApPaBJHYeCKHH, NPelycMaTpHBalOIHT
HaOJIIo/leHHe 32 YPOBHEM BOJAHI B CMeCHTeJe, KaMmepe XJOMbeoGpaso-
BaHHA, OTCTOMHHMKaX, (UAbTpPaX, KOHTAKTHHX OCBETJHTEJfAX H pe-
3epByapax, KOHTPOJib 3a pacxofamu Boanl Ha craHuuu I u Il moxs-
€MOB; XMMMKO-6aKTepHOJNIOrHYeCKHH M THIAPOGHOJNOTHYECKHH, Ocylue-
cTBJsAemble Jyaboparopuell BOJONOArOTOBHTENLHOH CTaHUMH (32 Hpo-
BeJleHHe aHasiM30B OTBeyaeT 3aBeAyiolyui JaboparopHell CTaHUHH);
TEXHOJIOTHYECKHH, OCYLIeCTBJISeMbIl AEXKYPHBIM IO CTaHLUHH IOR
nabJiroflcHHeM IJIaBHOrO MHXKeHepa MJIH HavyaJibHHKa CTaHUHH H BKJIO-
YaKOIHHA KOHTPOJIb 32 CBOEBPEMEHHOH 3arOTOBKOH pacTBOPOB peareH-
TOB, HX KOHLEHTpauHeHd H nojauel B COOPYKEHHS CTaHUHH, a TaKkKe
3a paGoTol BCeX COOpYKEHHH, BKJIOYasd XJOpPaTOPHBIE H aMMOHH-
3aTOpHEIE.

IlepeueHb XHMHKO-GaKTeDHOJOTHYECKHX H THAPOGHONOTHYECKHX
aHaJH30B, OCYILIECTBJAsSeMEHIX B Ja6opaTOpHMH CTaHUHH, NPHBENEH
B tabn. 4.17. I'papuk snabopaTopHO-NPOH3BOACTBEHHOrO KOHTPOJS
KayecTBa BOJHl YCTaHaBJHBAeTCA B 3aBHCHMOCTH OT MECTHBIX YCJOBH.

KonTponbHble 3ameph, 06X0Abl H HabMOAEHHS 3a paboTOH COOpPY-
KEHHH OCYIIECTBASIOTCA B ONpeAe/ieHHHE CPOKH, yCTaHaBJHBaeMEe
3KCNAYaTaHOHHBIMH HHCTPYKUHAMH (cM. Ta6u. 4.2). [IpousBoACTBEH-
Hbli KOHTPOJIb HEOOXOAHM AJisl NMOAJepKaHHSA HOPMaJbHOIO TEXHOJO-
THYECKOTO Nnpouecca paboTH CTaHUHH H OPHHATHS B XOAe KCIIyara-
MM oneparHBHHIX pelleHHH, KOTOpHe, He B Yyep6 KaueCTBEHHBIM H
KOJIHUECTBEHHLIM IIOKA3aTeNIAM BOAH, AAIOT IKOHOMHYECKHH 3hdeKT.
Haun6osee 3QpeKTHBHBIMH CDEACTBAMHM CHHXKEHHS CTOHMOCTH 0O0pa-
GOTKH BOABI HAa CTaHUHAX ABJISIOTCA CHHKEHHE pacxofa ee Ha cobcT-
BeHHHIE HYKIAB H YMeHbLICHHe KOJH4YeCTBa peareHTOB, HCNOJb3ye-
MbIX AJisi OOpaGOTKH BOJHL.

YMeHbIIUTb PAcXOAB BOABL Ha COGCTBEHHEIE HYXKIB MOXKHO IOB-
TOPHEIM HCHOJb30BaHHeM IIPH OCBETJIEHHH H O6ecilBeYHBAHHH BO.BI
NPOMBIBHEIX BOX HocJsie GuJAbTPOB (c nojaueli HX Mocje OTCTaHBaHHA
Ha CMecHTeNH HJIW Ha MOBTOPHYIO NPOMHIBKY (HAbTPOB). Bompoc
NOBTOPHOTO MCHOJb30BaHHA NPOMBIBHLIX BOA MOJIKEH pelatbes
OLHOBPEMEHHO C yTH/H3aUHeH OCajKa, 06pa3yiollerocsi B OTCTOHHLIX
pesepByapax, OTCTORHMKax H OCBETJIHTEJAX: IPOMBIBKOR (HJIBTPOB
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C HCNOJIb30BaHMeM BO3AYIUHOA NpoAyBKHM GHIbTpYylOmEd 3arpyskw,
4TO fI03BOJISIET CHH3HTb HHTEHCHBHOCTb IIOXAYM IPOMBLIBHOH BOIEI H
YJAYUIIHTh YCJOBHS OTAEJIEHHA lJlaMa OT 3arpy3KH; HCNOJb30BaHHEM
IJis B3PbIXJIEHHS HOHHTOBBIX (HJBLTPOB (IPOMBLIBHLIX BOJA; NpHMEHe-
HHeM JJi pereHepanyH¥ HOHHTOBLIX (HJBLTPOB I cTymenu B MHorocry-
NEHYaTHX YCTAaHOBKaX pereHepalmHOHHHIX DAacTBOPOB [10C/]€ HCIOJb-
soBaHusA uX B duabrpax II u III crynenei.

CHHXeHHe pacxoia BOfAbl B IpenefaX CTaHUMH MOXeT OhTbh MHO-
CTHTHYTO: MOCTOSIHHBIM KOHTDOJIEM 3a COCTOIHHEM apMaTyphl (JTHK-
BHJALHA MPOTeUEeK B CajJbHHKAX); CHCTEMAaTHYECKHM HabJIofeHHEM
3a GETOHHBIMH CTEHKaMH pe3epByapoB, OTCTOMHHKOB H (HJIbTPOB
(¥ HeMENJIEHHBIM NMPHHATHEM Mep IpH MaJjelilieM HapyLIEHHH IEJNOCT-
HOCTH CTEHOK); KOHTpOJIeM 32 HaNOPHbIMH JIMHHAMH B Npelesiax CTaH-
UMH ¥ JIHKBHJanyell BO3MOXKHLIX yTeueK B KpaTuaiiluve CpOKH; HCKJIIo-
YeHHMEeM IePEJHBOB BOJALI B COODYKeHHAX (B OTKDBITBIX CMECHTENSX
HIH Ap.).

Pacxonpl peareHToB Ha CTaHUHAX MOXKHO CHM3HTb IyTeM TOYHOR
JO3HPOBKH HX B IIOJIHOM COOTBETCTBHH C KayecTBOM nocTynamomel
Ha OYHCTKY BOABI MJIH HCIIOJIb30BAHHEM NPEPLIBHCTOTO KoaryJiHpoBa-
HHS NPH OCBETNIEHHH H 00ecl[BeYHBaHHU BOJHL.

B xome skcmiyarauMM BOJONPOBOJAHBIX OWHCTHBIX COOpyxeHHH
HEpeAKO BO3HHKaeT HeOOGXOAMMOCTb B IOBBIIUEHHH NPOH3BOAMTEJb-
CTH CTaHIMH IIPH COXPaHeHHH HEH3MEHHLIMHM PasMepOB CTaHUHH H co-
opyxkeHn#i. Hakon/sieHHH! ONLIT NMO3BOJIsAET JaTh PEKOMEHNAUHH IO
NOBLIIEHHIO 3(PEKTHBHOCTH pabOThl OTAEeNbHHIX COOPYXKEHHH H yCT-
pO#iCTB.

§ 4.15. IlpuroTosjieHHe pPacTBODOB H PEXHMBbI KOATYJSIHH

OcHOBHbIMH (aKTOPaMH, BJHSIOWHMH Ha BpeMs IPHIOTOBJNEHHSA
pacTBOPOB KOaryJsauTa, ABJAIOTCA BHICOKasg TEMIEPaTypa pacTBOPH-
tesqa (ra6a. 4.18), KOHCTPYKTHBHOE COBEPLICHCTBO CHCTEMBI Mepe-
MeIUHBaHHs PacTBOPOB H COCTOSHHE PAacTBOPSEMOrO BeulecTBa (Mes-
KOpasjpo6JeHHbINl MOPOLIOK HJH XHAKHH MPOAYKT).

Hurencupukauua IMPOUECCOB KOaryJUPOBAHHS MOXKET OCyIe-
CTBAATBLCA IByMs MNYTAMH: BHeCEHHeM B ofpabaTciBaemyic BOAy Ao
TOJIHUTEJbHBIX PEAreHToB — (JIOKYJIAHTOB, OKHCJMTeNeH, peryJsro-
poB BesnuuHbl pH, HOBHIX KOaryJiMpyIOUHX BELIECTB, a TaKxKe IpH-~
MEHEHHEM pa3JIHYHBIX BapHaHTOB 3JIEKTPOXHMHUECKOH KOaryJIsiiHH;
oCyluecTBeHHeM HaHOO/IEe DAlHOHAJbHBIX CINOCOG0B BBEAEHHS KO&=
TyJSIHTOB B BOAY — [PEPLIBUCTOrO KOAryJHPOBAHMsi, KOHLEHTPH*
pOBaHHOrO KOaryJHpOBaHHA H ()pakKIHOHHOTO KOaryJHpoBaHHA, pe-
UHPKYJNAUHH KOaryJiMpOBaHHON B3BeCH 4epe3 30HY BBOLA CBEXHX
nopuuii KoarynsiHTa H COBMEIEHHA KOAaryJHDOBaHHs XUMHYECKHMA
pearenTamu ¢ GH3NYECKHMH METOJaMHi KOaryJisalUHH — 3/1eKTPHYECCKHM
M MarHHTHbLIM NOJMSMH, YJbTPa3ByKoM, BHGpauHeid H T. .

[lpepuiBHCcTass KOATYJNALUSA MOMKET NPOBOJNMUTBCH Kak AN JBYX+
CTYIIEHYaTHiX, TaK H HJA OAHOCTYNEHYATHIX CXEM INOArOTOBKH BOIH.
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Ta6nuna 4.18. PacreopuMocTb pearentos,
NPUMEHSIEMBIX TIDH OWMCTKE BOXHI

PacTBOPUMOCTL peareHToB, KI/M?
Q
o]
Te;anepa- « Q
a .
Boﬂyu‘: °Cc Alt(soq)a é ':E - -
- .Q " c :
I - TR - I -0 -
= & & - z z z bS]
0 312 608 156 | 284 744 70 420 | 357 ) 1,85
10 335 650 205 ) 374 818} 125 515} 358 ) 1,76
20 364 703 265 | 485 919} 215 | 1090 | 360 | 1,65
40 457 890 402 | 733 [ 1100 | 485 | 1290 | 366 | ,41
60 592 1148 485 | 902 — 464 1 1740 §{ 373 | 1,16
80 771 1420 — — {5250 | 458 —_ 384 | 0,94
100 890 1725 — — | 5370 | 455 [ 3470} 398 | 0,77

OntuManbHbie YCJIOBHA NPEPHLIBUCTON KOATYJSUMH CJAenyeT onpefe-
JSATh B KaX/IOM KOHKPETHOM CJiy4Yae ONLITHHIM NyTeM C YyeTOoM MecCT-
HBIX yc/l0BHH. MHTepBajnl BpeMeHH Mex[IY BKJIOYEHHEM H BBHIKJIOYe-
HHeM (WM CHHXKeHHMeM JO3H) IT0JadYH KoaryJsHTa, a TaKike BeJHUHHA
HEOOXOJHMBIX 03 3aBHCAT OT NPHHATOH CXeMbl 06pabOTKH, cocTaBa
¥ CBOACTB HCXOAHOH BoAnl. [IpephiBHCTOE kKoOarysnHpoBaHHe MOMKeT
OCYLIECTBJAATLCA MOAauell peareHTa TO B ONTHMaJbHOH (pacueTHofi),
TO B Pe3KO YMeHbLIEHHOH (nepHUHTHOH) A03e MM NyTeM NpeKpaiie-
HH7 rofa4H BooOuwe. Bpems depenoBanus 103 ¥ NpeKpaleHns NONauy
peareHTa MOXKeT GbIThb CaMbIM pasHooGpasHbM. EcaH mopaua mpowuc-
xoaut B Teyenue 20—40 MHH, TO TiepepslB B nojave peareHra (Wiau
B Tojaue NeGHUHTHON NO3H) MOMKET OHITb DaBeH BPEeMeHH NONauH
(Mpu HaMHYMHM B CHCTE€Me OYHCTKH OCBeTJIHTeJed CO CJioeM B3BEIIEH-
HOPO (UILTP2 HMJIM KOHTAKTHHIX OCBET/IHTeseH) HJH COKpalleH 10
5—10 MuH (B cucreMax c oOTcTORHHMKaMH).

Yro6el PelINTh BONPOC O HEJecooGpasHOCTH NPEPHIBHOTOrO Koa-
TyaupoBaHuA JJii1 ORHOCTYINEHYATHIX CXeM OYHCTKH BOABl, CJEAyer
3HaTh: Npud oOpaGoTKe UBETHHX BOA GOJNOTHOrO NPOMCXOXK/IEHHUS,
OoraThix OPraHMYeCKHMH NDHMECSAMH, DEXHM IIPepHIBHCTOrO Xoary-
JHpoBaHHA 3pdeKTHBEH JNHWb A0 IBeTHOCTH 40—45 rpan.; njd peu-
HBIX BOJ CO 3HAYHTe/NIbHHIM COJEpXKaHHEM B3BelIeHHLIX BELIECTB H
JIETKOYCTPaHHMOH UBETHOCTbIO (YaCTHYHO MHHepaJbHOro IPOHCXOXK-
JeHHs1), YTO XapaKTepPHO A NaBOAKOBLIX BOJ, IDaHHLLI NPHMEHEHHS
NPepRIBHCTOTO KOATYIHPOBaHuS PacHpsioTca Ro nsetHoct 100 rpax.;
UPH NpPepHLBHCTOM KOAaryJHPOBaHHH HMeeT MECTO yMEHblUEHHe rps3e-
Boii warpyskd Ha KO, Koropas Moxer pocrurarb 18—35 % no
CPaBHEHHIO C pEeXHMOM OOLIYHOTO KOaryJHpOBaHHA, a 3TO Beler
K YMeHbIIEHHIO TPe6YEMOro KOIMYeCTBa NPOMbIBHOA BOAK Ha 15—20% .

OcyimecTBieHie [PEPLHBHCTON0 KOaryJHpOBaHHA MOMET JaTh
SKOHOMHIO KOaryJsHTa B KojuyectBe 20—45 %. BaxHhM yclOBueM
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6LICTPOrO H HOJHOr0 PacTBOPEHHA HOPOMIKOOGDasSHOro KOATyJsHTA
ABJsieTcs ofecrieyeHHe HEOGXOAUMOrO [epEeMeNIHBaHUs DaCTBOPHTENS,
Hnst sroro B npakruke: Bogonogroroekn B CCCP npuHsro mopgaBars
B pacTBOpHTe/b BO3AyX. Heo6xonumullt 3¢deKT MoxKeT GuITh MOJyYeH,
€C/IH CKOPOCTh BBIXOJ2 BO3AyXa M3 CTBEPCTHH BO3LyXOpaclpeneiH-
TeJAbHOH CHCTeMBl OyjeT He MeHbine 30 m/c.

IIpH KOHIEHTPHPOBaHHOH KOAryJdsAlHH HCIONb3YEeTCH NOJONXeHHe,
Y4TO CKOPOCTb JiIIOOOH peakuuH NpsaMO NMPONOPUHOHANbHA KOHUEHTpa-
UMM pearupyiomux pemiecrB. CyuHOCTh ciocofa 3aKJ0uaeTca B TOM,
YTO MOJIHAs pacyeTHas 032 KOaryJsHTa (HJH HECKOJNIbKO YMEHbILUEH-
Has) NOJIaeTCA TOJbKO B yacTh o6pabaTbiBaeMoit Boanl (50—60 % o6-
IEr0 pacxoja BOAH). PacTBOpeHHe KOaryJsiHTa TOJIbKO B YacTH BOAH
NOBBIIAET €ro HayallbHY0 KOHLUEHTPAUHIO, CO3/laBas TeM CaMbIM ONTH-
MaJIbHBIE YCJIOBMS KoaryJsALHH M YCKOpPAA MNpolecc XJAonbeo6paso-
BaHHA.

[Tocne nepememmnBanust o6paGoTaHHONW peareHTOM BOAH C HeoO-
paGoTagHO#l TpoHecc NpPOTEKAeT B Cpele ¢ TOTOBHIMH [epBHYHBLIMA
XJIONBAMH, KOTOpHIE CJyXaT ULeHTpaMH KoaryJjauumu. Bca cpena
npeAcTaBaser CcoGOf TNOJHAMCIEPCHYIO CHCTEMY C HCKYCCTBEHHO
CABHHYTHIM Haya/loM XJIonbeo6pa3oBaHHs. ORHOBPEMEHHO YCHJIH-
BaeTcs M ajcopbuus BellecTB, O6yCJOBJIHBAIOUIHX LBETHOCTb BOAHI,
Ha NMOBEDPXHOCTH OGPa3yIOIUXCsT XJIONbEB.

Ilpy ¢pakuLHOHHOM KOAaryJUpOBaHHM BBOJ PAaCUYETHOr0 KOJHYe-
CTBa KO4ryJfHTa OCYLIECTBAAETCA NOpUHsAMH: 3/4 pacyueTHOH JO3H
KOaryJsiHTa BBOAMTCS IIpeiBapuTesibHO, a 1/4 — uepes 2—3 wmuH;
K (paKUHOHHOMY KOaryJHpOBaHHIO OTHOCHTCS H KOaryJaupoBaHHe
BOJLI Pas/iMYHEIMHM KOAryJisHTaMH B PasHbIX COOTHOMIEHHAX.

§ 4.16. MNosumenne addexTHBHOCTH PaGoTH COOPYKeHHMH

CmecuTeapHble ycrpoiictea. CucTemMa NOJaud BOAbl M peareHTOB
B CMECHTEJIb JOJi2KHa obecneuyHBaTh PAaBHOMEDHOE pacnpeneneHue H
CMeLleHue BOAH C peareHTaMH no BceH IiyOuHe M mJomand CMecH-
TeJsd 3a pacyeTHOe Bpems. He meHee BaKHbIM O6CTOSATENLCTBOM NpH
CMeIMBaHHH HX SABJAETCA NPaBHJAbHHIA BbIOOD TOYeK BBOJa peareH-
TOB ¥ cofniofieHHe HeoOXOJAMMOro paspbiBa MEXAY BBeJeHHEM OTAe/b-
HbIX peareHTOB B Da3Hbie CE30HHI Toja.

Kamepnl xjonbeo6pasosanusi. BaxHbiM ycioBHeM HopmasibHOf
paboThl Kamep fABJACTCA NPaBHJbHHIA BRIGOD CKOpPOCTEH JBHXKEHHH
BOAbL. [IpH MaJbIX CKODOCTSAX MOXET NPOHM3OHTH ocenanue oGpasyio-
IMXCS XJIONMbeB, TpPH GOJbIIHX — HX paspyuieHHe., JpdekT XJonbe-
06pa3oBaHHsl H NOBBIEHHE NPOYHOCTH XJIONbEB MOryT OLITb AOCTHI-
HYTbl NpH BBeJ€HHH B Kamepy xJonpeo6pasoBaHus ¢JIOKYJSHTOB.

OTcTOHHHKE H OCBETAHTEJH CO CJAOEM B3BeUleHHOro GUALTPA.
YBesHueHHe CKOpPOCTeH ABHXKEHHS BOALI B COOPYKEHHAX, a CJeA0BA-
TeJbHO, [MOBbIIIEHHEe [POU3BOAHTENbHOCTH NOCJTENHUX MOMKeT OHTh
IOCTHTHYTO MyTeM YCKOPEHHs 0CaX[eHHs XJONLeB B pesyJbTare
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YKPYIHEHHA M YTSXKeJeHHA HX NPH BBeJeHHM B OTCTOHHHK (JIOKY-
asuroB ([TAA uan AKK). O6pasoBanse B OTCTOMHHKAaX NJIOTHOrO
ocajiKa CrocoGCTBYEeT YBEJNHYEHHIO NMPOJOJIKHTENBHOCTH PaGoTH CO-
opyxKeHMH 6e3 npoAyBkH. IJdDEKTHBHOCTb pPaGOTHl OTCTOMHHKOB H
OCBeTJ/IHTeJieH CO CJIoeM B3BelleHHOro GHJBTPa MOXKeT GHITh NOBLHINEHa
myTeM BBeAeHHs B ob6pabaThiBaeMylo BOLY (B CMECHTENIb WJIH Mepes
cMecHTeJieM) BMeCTe ¢ KOaryJfiHTOM WIIaMa, B3SITOrO M3 OTCTOHHUKOB
uJH OcBernuTeNed. [l0sbl mlaMa 3aBHCAT OT MECTHHIX YCJIOBHH H
MOTyT KoJsie6arbcsi B INHPOKHX npeaetax (100—500 mr/a). Jlanubii
crnoco6 06paboTKH BOAB MOXeT ObIThb PEKOMEHAOBaH AJs MajiOMyT-
HBIX HBETHHIX BOJ.

Ckopble PHALTPHI K KOHTAKTHblE ocBeTiMTENH. MHTEHCHDUKanHs
paborul ¢uabTpoB 1 KO MOKeT MATH MO JHHHH yBeJHYeHHs rpsse-
eMKOCTH (UJABTpyIomel 3arpy3KH H CKOPOCTH (uAbTpoBauuda. [loBu-
IIEHHe 3THX NapaMeTpPoB BO3MOXHO NpH HCIOJb30BAaHHH MHOTOCJOMN-
HEIX QHJBTPOB, HOBBIX MaTepHaJoB (06JafaloHX BRICOKOHK agcopbuH-
OHHOH CNOCOGHOCTBIO) B KauecTBe (HUABTPYIOLIMX 3arpy3oK, (MIOKY-
JITHTOB AAA MOATOTOBKH BOJAbl, KPYNHO3EPHHUCTHIX 3arpysokK, 3Jek-
TPHYECKOTO MOJS NpH GHJIbTDALHH BOIHL.

Jas  ycrpofictBa MHOTOCJHOHHBIX (DHJIBTPOB TMPHMEHSIOT Marte-
pHaJbl, HMeloliHe pas3iHyHble IJIoTHoCcTH. CioH OGHABTPYOWEH 3a-
rpy3KH pacnoJaraioT TakuM o6pa3oM, 4Tolnl BepXHHE CJIOH COCTOSIH
13 GoJiee KPYNHBIX 3epeH MeHbIUEH IJIOTHOCTH, YeM HMXHue. Jlad
BeDXHHX (HJABTPYIOUIHX CJIOeB NPHMEHAIT APOGHeHHH aHTPaUHT H
KepaM3HuT, «Tropesible NOPOJL», TPaHyJb! NOJMUCTHPOIA, MOJUITHIECHA
H JpYyTHe ecTecTBeHHble H HCKYCCTBEHHHIE MaTepHaJiel HeopraHHye-
CKOTO H OPTraHH4eCKOro IPOHCXOXAEHHs, a [Jsf HHKHUX CJIOEB —
KBapUEeBbIH NECOK, MarHeTHT, MarHHTHHIA XKeJNe3HsK H Ap.

[Ipy Hcnonb30BaHHE MHOTOCJONWHBIX GHJBTPOB 3arpsi3HeHus 6o-
Jiee paBHOMEDHO paclosiaraloTcs MO BLICOTE 3arpy3KH, YTO NMPHBOJAHT
K YBeJHYEHHIO IPA3EeMKOCTH H IPOJOKHTENbHOCTH (HIBTPOIHKJIIOB.

B kauecTBe HOBHIX (UABTPyIOUWMX MaTepHasoB (Taba. 4.19),
BHeJpsieMBIX B HaCTosfillee BpeMs B NPaKTHKY IOATOTOBKH BOJAM XO-
3ARCTBEHHO-IUTHEBOTO Ha3HAUYeHHS, MOXKHO Ha3BaTh KePaM3HT, 4To-
penble mopoAb» M ByJKaHHYeckH# wmutak. Tak, Hanpumep, NpH NpH-
MeHeHHH [po0JeHOT0 KeDaM3HTa 110 CPaBHEHHIO C KBapLEBhIM IIECKOM
noTepy Hanopa cokpamaiorcst B 2,6—3,5 pasa, nmopHcTocTb €ro yBe-
nnynBaercs B 1,85—2 pasa, a kospduuuest gopmut sepeH — B 1,75—
4,2 pasa. Bce sTH gaHHble co3jaloT Gosiee GaaronpHATHLIE YCJIOBHSA

Ta6anuma 4.19. Xapaktepucruka HOBHX (HABTPYIOLMX MarepHaioB

- Kosddbunu-

Marepuann Hng;gﬁ:: Ths O?«:i}::? ? cr:gg;lb. eHT %%PMH
Kr/m? % 3epHa

Kepamsur ApoGaeHHui 1,2—1,5 350—500 | 58—61 1,7—-2,5
Kepamsut Heao6po.ienbiit 1,7—1,8 700—800 45 1,29
«[openbie mopogs» 2,4—2.5 | 1500—1800 52 2,00
Byakanuuecknit uaK 1,7 750 64 2,23

«Macrapa»
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IJIS1 3afilepXKaHus 3arpssHeHHHA B QUIALTPYOWER 3arpyske H3 Apobie-
HOTO KeDaM3HTa H NO3BOJAIT YBeJIUYHBATh IIPOM3BOAHTENBHOCTh
¢unerpos B 1,8—2,3 pasa, a AnuTeNbHOCTD GHABTPOLHKIA — B 2,5
3,5 pasa.

«[opeJipie MOPOAE» N0 CPpaBHEHHIO C KBapIEBHM NECKOM 061analor
G66abmuMH nopHcTocThlo (Ha 16—20 %) u rpsaseemroctsio (B 1,5—
2 pasa). [Ipu HX HCNOJIBL30BaHHM B QUALTPYIOUEH 3arpyske Ha mpo-
MBIBKY (UIBLTPOB Tpefyercs B 1,5—2 pa3a MeHbimit pacXof BOAM,
[IPH 3TOM IPOAOJKHTEJBHOCThL (HJIBTPOUHKIA YBEJIHUHBAETCA.

CkopocTb (GHIABTPOBaHHWA H INPOROJNKHTENTbHOCTh (PHJLTPOLHK/IA
3aBUCAT He TOJNBKO OT MYTHOCTH MNOcTynawued Ha ¢uibTp BOAH K
XapakTepHCTHK (QUJIbTPYIOUEH 3arpy3KH, HO ¥ OT npouHocTH ofpa-
3YIOIIMXCS XJONbeB. BBefeHHe B BOAY (JIOKYJIAHTOB YTAKENSET K
yNJIOTHAET XJIONbA 3arps3HeHHfi, 4YTO CrocoGCTBYeT YJMYYILEHHIO
npouecca 3alep:aHHsA B3BeCH.

Tny6uHa mnpoHMKaHHsA B3BeCH B TOMILY (HABTPYOWEro CJ0%
BO3DAaCTaeT C yBeJIHUEHHEM JHaMeTpa ero 3epeH H CKOPOCTH (HJbT POt
BaHusa. [lockosibKy morepuw Hanopa ¢ yMeHbleHHEM AMaMeTpa 3epeH
¥ yBeJHYeHHEM CKOpOCTH (H/JIbTPOBAaHHS BO3PacTaioT, B TPaKTHKE
BOAONOATOTOBKH HaMeTHJIaCh TeHAEHUHS K NMpHMeHeHHI0 Gosnee Kpym-
HbIX 3epeH NpPH OJHOBPEMEHHOM YBEJHYEHHH BHICOTHI (QH/ILTPYIOLIEr
CJ1051, YTO NO3BOJISET MOBLICHTL CKOPOCTh (MHJLTPOBAHH, He AONMYCKaf
yBeJHUEHHA MYTHOCTH (HJbTpaTa.



Pasdea nameul *

IKCIJIYATAL U KAHAJIU3ALLMOHHON CETH

'nasa I. OBIMHE MOJIOXXEHHSA
§ 5.1. Opranmsanus SKCIJYaTAlHH KAHAJH3ALMOMHON ceTH

Tlpu axcniyaTallud KaHaNM3aUMOHHON CeTH CJENYeT PYKOBOA-
crBoBarhea «[IpaBusamMM TexHHuecKo#i IKCIJyaTaUMH CHCTEM BOJIO-
cHaGKeHHA H BOJOOTBEAEHHS HACENEHHBIX MeCT?, YTBEDIKIACHHBIMH
MHHHCTEDCTBOM XKHJHIIHO-KOMMYHanbHOro xossaiicrBa PCOCP.

JKCIIyaranHs HapyKHOH KaHaJM3allHOHHOR CeTH B ropojgax H
pabouHx foceNKaXx OCYINECTBJAETCH CHEUHANLHLMH DafOHaMH HJH
y4acTKaMH B COCTaBe YIpaBJeHHH BOJOHNPOBOIHO-KaHANH3allHOHHOIO
XO2AfCTRA WAW COOTBRTCTBYIOWIYX OTACNOB NPY TOPOACKEX ¥ 1NOKRN-
KOBBIX KOMMYHaJ/IbHBIX opradax. Ha npoMblujieHfbIX NPeAnpHATHAX
IKCNAyaTalHI0 KaHAJH3aIHOHHOH CeTH OCYILECTB/AOT ClelHalbHLe
C/iyKOH, BXOHsuiHe OOBIYHO B COCTaB OTAENa [JIABHOTO SHepPreTHKa
WIH rJIaBHOrO MexaHHka. Kaxkawifi paiioH Moxer OGCAyRHBaTb CeTb
npotsxeHHoctblo Zo 1000 km. B cocraB paifioHa MOryT BXOAHTH
NPOH3BOACTBEHHEIE YYACTKH, OGCHYXKHBalolHe ceTh NPOTAXKEHHOCTbIO
go 100—150 km (raba. 5.1).

Jast ropooB ¢ CeTbio KaHalM3auMH MpoTsKeHHOcTbio 200 KM
1 OoJbimie ofLIee KOJHYECTBO PaouHX H CJAYKAMHX, 3aHATHIX Ha
3KCIJIyaTalMH KaHaJM3alUHOHHBIX CeTel, MOXKHO ONpele/isThb H3
pacyera of¥H 4eJOBeK Ha 3—4 KM CeTH B 3aBHCHMOCTH OT Xapakrepa
CeTH, CJOXKHOCTH €e 3KCIIyaTauuHd H T. A. [Ipu 3KCIyaTauHOHHBIX
pafioHaX oOpraHH3yeTcs MeCTHHA Jucnerdepckdit nynxr (ML)
C KpPYrJOCYTOUHBIM JEXKYPCTBOM, @ B KPYNHHIX Topojax, B cJydae
HEOBXOAMMOCTH, — elie W UeHTpa/ibHbIll qucneryepckhuit mynkr (LLIIT)
IIPH yHpaBJieHUSIX BOAONPOBOJHO-KaHAIH3aUHOHHHEIX X03akcTB. CXxema
OpraHH3aUMH KpPYIHOrO 3KCIVIyaTauHOHHOro pafloHa mpejAcTaBJeHa
Ha puc. 5.1.

B Tta6.1. 5.2 paercs npuMepHuifi NepeyeHh MamuH H MEXaHH3MOB,
Tpe6yeMuIX A/l OGCJAYKHBaHHA 3SKCNJyaTallOHHBIM DadOHOM KaHa-
JIM3aNHOHHOH CeTH npoTraxeHHOCTbI0O 800—1000 kM ¢ MHHHMAJbHBIMH
ykyonamy. [Ipu 6onbmHX yKIOHAX CeTH norpeGHoe KOJHYECTBO MalluH
H MeXaHH3MOB MOxeT OHITb YMeHbUIEHO.

* Paspen uanucan npu ydactun M. B. Monoxopa, B. T. Hlanmosanosa.
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Ta6awuuna 51. Hopmarueb unclheHHOCTH paGodux
N0 O6CNYMHBAHHIO KAaHaJH3aUHOHHOR cet

TIpOTAXKEHHOCTD Yncnen- TIpoTsxKeHHOCTL YHcaeH- TIpoTsixkenHOCTH YHenen-
KaHaJH3aUHOH- HOCTB KaHaJH3aUHOH - HOCTB KaHaAH3&LHOH- HOCTD
HOH cerH, paGoyHX, HOM CceTH, paGoyux, HOW ceTH, paboyux,
KM, O qesioBeK KM, RO qesoBeK KM, RO qesopex
12 3,0 150 24,9 330 46,6
15 3,7 160 26,0 340 47,8
20 4,9 170 27,3 350 48,9
25 6,2 180 28,6 360 50,0
30 7,4 190 29,8 370 51,2
35 8,6 200 31,1 380 52,3
40 9,9 210 32,4 390 53,5
45 11,1 220 33,6 400 54,6
50 12,4 230 34,9 410 55,7
60 13,6 240 36,2 420 56,9
70 14,8 250 37,5 430 58,0
80 16,0 260 38,6 440 59,1
90 17,2 270 39,8 450 60,3
100 18,4 280 40,9 460 61,4
110 19,7 290 42,1 470 62,6
120 20,9 300 43,2 480 63,7
130 22,2 310 44,3 490 64,9
140 23,5 320 45,5 500 66,0

fMMpeMeuanuasa;

1. TIps NPOTSAKEHHOCTH CeTH CBHIe 500 KM na KaXAWA mocae-

AVIOWHA KHJIOMETp ceTH pgoGaBjasiercid HopMaTHB 0,07 4denosek. 2—3. TlpumeuaHus Te xe,
qTo H B TaGxa. 3.10. 4. HopMaTHBE YKCAEHHOCTH MOryT GHITb NDH HeoGXOAMMOCTH H MPH COOT-
BeTCTBYiomeM OGOCHOBAHHH YBeJHYeHH.

Ta6auna 5.2. Opuenruposounass MOTPeGHOCTL B MalIMHAX,

HeOOXOIHMHIX ANS OGCHYXKHBAHHS IKCIVIYaTAHOHHOIO pajioHa

c I‘lgOTﬂ)KeHHOCTblO ceTH (6biTOBOM, ROMKIeBOH, ObileciaBHOMN)
00—1000 kM, yJIOXKEeHHON ¢ MHHUMAJbHBIMH YKJIOHAMH

Iponoa-
HauMenosaHue Mamun Kosuwe- | xurens-
H MeXaHH3IMOB CTBO, HOCTh Hasnayetue
. paGoThl,
CMeHa
CaMmocBaib € KpaHOM-yKo- 4 1 IlepeBoska ocaikoB, MaTe-
CHHOH  Tpy30NOLBEMHOCTHIO pHaloB, OSOpYAOBAHMS, MpH-
0,5—1 1 6opoB
BoproBrie rpysoBhe Ma- 3 1 To xe
IIHHEl € KPaHOM-YKOCHHOMN
rpysonoxbeMuoctsio 0,5—1 1
ABTOKpau  rpy3oNOLbEM- 1 1 [orpyaka u pasrpyska ma-
Hocthio 6 T TepHaJIoB
Apapuiinple MamuHH-(yp- 3 Kpyrao- JIukpunauust aBapufi u 3a-
COHBI CYTOYHO | copeHHu#t
BonooTnuBHBIE HacOCH:
Ha aBTOMOGHALHOM XOXY 1 To xe To xe
HpHnenHLe 3 » »
Maniuas gAs OMHCTKY ce- QuucTKa M TPOMBIBKA CeTH
Tell THAPONHHAMHYECKHM CIIO- AuamerpoM 10 500 MM
CO60M THIIOB:
KO-504 6—8 2+
KO-502B 3—4
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Npononxkenne ta6a. 5.9

TTpopon-
HauMeHoOBaHKe MaHE Koange- | xurens-
B MEXaHH3MOB CTBO, HOCThb Haanaweuue
mT. pa6oTl,
CMeHa
MexaunsnpoBanuuie Jeben- 5—6 1 Ouncrka cern puamerpom
KH Ha aBTOMOGHJLHOM XORY 500 MM ¥ Bhie
B KOMIUIEKTe € NpuHLEnHON
neGenKoft
Mawus  BakKyymube TH- Ounerka ocagousoft wacTy
nos: CMOTPOBBLIX  KOJIOALEB OBITO-
KAO-505A 2 2 BO#l, MNpeHMylUlECTBEHHHO ABo-
KAOQ-503B 3—4 2 poBoit, cetn
Hiaocock! THIIOB: Ouncrka ocafjounofl wacTw
KO-507 2-3 2" HOMIENPHEMHEIX KOJIOALEB
HJ1-980 3—5 2
MuxkpoasTo6ycet 2 1,6 [lepesoska npu6opos, mare
pHalOB, o6opymoBauus H 06
CyUBaHHe THAPOMETpuUYe-
CKO# Ipynmb! ‘
Jlerxosaun Mawuia 1 1,5 PykoBoncteo M kOHTpOIN
332 SKCmayatamuell cerH

* Cesonuas paGoTa Np® TeMnepaType HapyXHOro BOSAYXR He HHxe —1-+—2°C.

Kpome nepeuucieHHrX B Ta6auue, B PafiOHE JOMKHEI GbITH €~
XYpHBIE MEXaHHM3MLI: 5KCKaBaTOpHI-6yJ/ibl03epLl, KOMIpeccophi, BOLO-
OTJIHBHOH HacoC GOJBIIOA NpPOH3BOXMTENBLHOCTH, a TaK¥Ke PeKOMEH-
Ayercsi UMeTh OJHY-IBE TENEBH3HOHHEIE YCTAHOBKH [/ KOHTPOJA 38
COCTOSIHHEM BHYTPEHHHX MOBEPXHOCTed KaHaNH3amHOHHEIX TpYO.

§ 5.2. O6mue TpeGoBaHHS K MOJb30BAHHIO KanaaM3alHedt

B ropojicKylo KaHa/JH3alHOHHYIO CETh OTBONSATCS GHITOBLIE, IOXK-
JEBbI€ H IIPOH3BOJACTBEHHLIE CTOYHEIE BOJHI. BOI‘lpoc O ClycKe TIpOH3-
BOACTBEHHHIX CTOYHBIX BOJ JOJKEH PemaTbCs B KaxAOM KOHKPETHOM
cayyae ynpaBJeHHEM rOpOACKOH KaHaJH3aUHH COBMECTHO ¢ MeCTHHIMM
opraHaMH CaHHTapHOro Hajg3opa.

1. TIpueM npOM3BOACTBeHHHIX CTOYHBIX BOJA B ropofcKyX KaHa-
JIH3aIHIO paspeluaercss ¢ co6aioneHHeM TPeGOBAaHHH, npexycMoTpeH-
HBIX «Hpannnamn npHEMa TIPOU3BOACTBEHHBIX CTOUHELIX BOL B CHCTEMbE
KaHallM3aluH HacCeJleHHBIX MeCT», YTBEPXKAEHHBIMU npukasoM Muui-
crepcrea )KKX PCOCP or 02.03.84.

CymHocTb TpeGOBaHMH, H3JOXEHHHX B YKa3aHHLIX NpaBHJAX,.
NIpH COBMECTHOM OTBEJEHHH H OYHCTKe NPOH3BOACTBeHHLIX M OLITOBHE
CTOYHLIX BOJl HaCeJIeHHHX MECT CBORATCA K TOMY, YTO OHH He KOJMKHHL

COAepKaTh NPHMECH H BellecTBa, KOTOPHE MOTYT 3acopsaTh TpYGH,
OT/IaraThCs Ha HX JHe M CTeHax;
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OKashlBaTb paspymalomee (KOpposHpylomee) neficTBHe Ha Mare-
pHan Tpy6 H 3JIEMEHTHl COOPYIKEHHH KaHaNH3alMH;

cojiepKarb roproude npuMecH (6eH3HH, HepThb M JIp.) H pacTBO-
peHHBIE ra3oo6pasHble BelecTBa, CnocobHbie 06pa3oBLIBATH B3PHIBO-
onacHbele CMECH B Tpy6aX H COOPYXKEHHSX, OKasblBaTh BpeIHOE BJHSA-
HHE Ha 310poBbe pabGounX, OOCTYXHBAOWHKX KaHaJH3aLHOHHbIE
CETH;

conepxaTh BpEiHble BellleCTBA B KOHIEHTPAUHAX, NPENsSTCTBYIO-
mux 6HOJNIOrHueCKOH OUHCTKE CTOYHHIX BOJ;

MMeTh TemnepaTypy Buime 40 °C;

conepaaTb BelllecTBa, AJs KOTOPHIX He YCTAHOBJEHH MNpelefbHO
nonycriMble KoHueHrpauud ([TJK) B Boxe BOROEMOB COOTBETCTBYIO-
IIEro BHJIA NOJb30OBAaHHS;

conepxarb Gosee 500 Mr/s1 B3BEWIEHHBIX W BCHJILIBAIOMHX Be-
IECTB;

COZEpPXKaTh TOJBbKO MHHEpaJbHBIE 3arps3HEHHS;

cojlepXaTh onacHble GakTepHasbHble 3arpsA3HeHUs (GakTepuH cH-
6upckofl s3BE, cama H Jp.), a TaK¥e paIHOAKTHBHEE Be-
I[ECTBA;

COREpKaTh HepacTBOpPEeHHble MacJla, a TaKXe CMOJBL H Ma-
3yT;

colepxaTb GHoNOrHueckH mecTkhe [TAB.

2. He nonyckaercs cnyck B ropojiCKYIO KaHAJNH3AIUIO [ POMBIIIJIEH-
HBIX CTOYHBIX BOJ, y Kotopuix XIIK npebuimaer BITK;q,y Gosee uem
B [,b pasa.

3. He nmonyckaercs cnyck B ropoicKyio KaHaJNH3aluIO KOHUEHTPH-
POBaHHBIX MaTOYHHIX H KYGOBEIX PacTBOPOB, 2 Tak:Ke NPOMLIUIEHHBIX
CTOYHHIX BOJ, 3arpfA3HEeHHHIX B INIpoliecce NPOU3BOLCTBA.

4. [lpucoeluHeHHe TIPOH3BOACTBEHHOW KaHAJMM3aUHH KaKIOro
NpelNPUATHA K YJIHYHOA HJHM BHYTPHKBApPTaJbHOM TOpPOACKOH KaHa-
JM3aIMOHHOH CETH NOJ/IXKHO OCYIIECTBJSATHCH CAMOCTOATENbLHBIM BhI-
TIYCKOM C YCTpOACTBOM Ha HeM KOHTPOJIbHOTO KOJOALa, Pa3MeIaeMoro
3a npefesaMH TpelnpHATHSA.

5. He pomyckaercs ob6benuHeHHe OIHHM BHLIIYCKOM NPOH3BOA-
CTBEHHBIX CTOYHBIX BOJA HECKOJNBKHX TpPeANpPUATHH.

6. B cucreme, oTBOssIEN POH3BOACTBEHHLIE CTOUHHIE BOLH B rO-
POACKYIO KaHaJH3auHIo, JOMKHH OLITh NpefycMOTPeHBl PacXOXOMEpHl
H ycTpoHCTBa AJfl yueTa KoJHuecTBa cGpachiBaeMLIX CTOYHBIX BOJ H
B gessix ot6opa npo6 BOAHL A/l IPOH3BOACTBA aHAIH3OB.

7. Tlpu pe3skKHX KoJleGaHHAX KOJHYeCTBA M COCTaBa TPOU3BOI»
CTBEHHBIX CTOYHBEIX BOA TI0 YacaM CYTOK, a TaKie BO3MOXKHBIX 3aJITo-
BbIX cOpocax CHJIbHO KOHIEHTPHPOBAHHBIX CTOYHBEIX BOA Ha NpeAnpHA-
THAX HeoOXOIHMO YCTpaHBaTh ClleliHajibHhle €MKOCTH-YCPEXHHTEJH,
o6ecrieynBaOlHe PABHOMEPHHHA BHINYCK NPOM3BOACTBEHHBIX CTOUHBIX
BOJ B FOpOACKYI0 KaHaJlH3aLHIO.

8. TlpousBoiCTBeHHhIE CTOYHEICE BOJBI, coOjepXKalllie BeIeCTBa,
He ypalfeMble Ha TOPOACKHX OYHCTHHIX COOPYIKEHHAX, H BEUIECTBa,
INsT KOTOPHX B HACTOSINEE BPeMs OTCYTCTBYIOT AaHHHEE 06 3¢dek-
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THBHOCTH HMX yZaleHHf, HOJIKHH TNOJABEPraTbCs Ha NPOMBIINIEHHBIX
NpeINpUATHSAX JIOKAJbHOH OYHCTKE A0 KOHLEHTpAlMH, KOTOpas,
¢ yueroM pa3baBleHHS B FrOPOACKOH KaHANH3aLUH U BojoeMe, obecre.
YAT B NYHKTaX BOJONOJb30OBAHHS KaueCTBO BOJbI, COOTBETCTBYIOuIeR
Tpe6oBaHHAM «[IpaBHJl OXpaHH TOBEPXHOCTHLIX BOJ OT 3arpsA3HEHH$
CTOYHBEIMH Bojamu». [IpH 3TOM KOHIEHTpalUHA BEIECTB B CMECH Npo-
H3BOJACTBEHHHX M OLITOBBIX CTOYHBIX BOJ, TOCTYMNAIOWIMX Ha OYHCT-
Hbleé COOpYXeHMs, He ROJIKHa GniTh Bbllle AONYCTHMOH 1N GHOJIOTH-
YeCKOH OYHUCTKH.*

9. YcioBusa npHeMa B rOpOACKYIO KaHaJNH3aLHIO NPOH3BOACTBEH-
HBIX CTOYHHIX BOJI, COREp:KALUX 3arpfA3HeHHsd, ylajsieMble Ha ropoj-
CKHX OYHCTHHIX COOPYKEHHSX, IOJKHB ONPEIeNAThCA C YYeTOM:
CTenleHH pa36GaBiieHHs NMPOU3BOACTBEHHEIX CTOKOB TIPH TNOCTYIJIEHHH
B TOPOJACKYIO KaHanu3auuio; 5¢b¢heKTUBHOCTH YyIaJeHHs 3arpssHeHHS
TIPOH3BOJCTBEHHHX CTOYHLIX BOX HAa TOPOACKHX OUHCTHRIX COOpYXKe-
HHUAX; YCNOBHH pa36aBieHHS OYHLIEHHBIX TOPOACKHX CTOYHHIX BOX
B BOIHOM OOBEKTE, COrVIACOBAHHHIX B YCTaHOBJIEHHOM IOPSIKE C Op-
raHaMy MO PeryiAupoBaHHIO HCTIONb30OBAHHS MU OXpaHHl BoJ MuHHCTeps
CTBa MEJHOPAlMM H BOJIHOrO XO3sHCTBa, CAaHHTApHO-3MHIEMHOJOrH»
yeCcKOH CAyxKOh M pHIGOOXpPaHLI.

10. HeuncroTn M NOMOHM H3 HEKAHAJM30BaHHLIX PadOHOB mnepe-
BO3STCA ACCEHH3AUHOHHLIM TPAHCTIOPTOM Ha CJHBHHIE CTAHIUHH H
TYHKTH, Iile OHH B 2—3 pasa pas36aBJsioTCs BOMOH, NMPONYCKAIOTCH
yepes pemeTKH H TeCKOJOBKHM H TOJBKO TOCJe 3TOro CIJIaBJSIIOTCA
B KaHaJIH3aUUOHHYIO ceTh. Mcnosib3aoBaHue KaHaMH3alHH JUIA CIJIaBa
JIIOMOBOrO MyCOpa B HacTosilllee BpeMs He mnpakTukyerca. Kak mnpa-
BHJIO, NOMOBHIH Mycop oOpabarniBaeTcs Ha CNELHaJbHBIX Mycoporne-
pepabaThiBAOIKX 3aBONaX.

CnsaB B KaHaJM3alHOHHYIO CHera, mpoJiexasuero Gosee nBYX
CYTOK, a Takxe yGHpaeMoro ¢ TeppHTOPHH IBOPOB H C KPpHI, He
nonyckaercsi. Uepes KaHa/JH3allMOHHBIE CETH MOXHO CIIABJSATH CHET,
c6pachiBaeMbli yepe3 creuuaibHble WAaXTol. CKOPOCTh TEYEHHs CTOY+
HBIX BOJ B KOJIJIEKTOpax TpH CNJIaBe CHera He JOJiXHA GplTh MEHbIe
1,1—1,2 m/c. TIpu c6poce cHera HENOCPENCTBEHHO C CaMOCBaJIOM
MNY TJIyraMH TJy6HHA NIOTOKA CTOYHOH BOAB! OJIXKHA GBITh He MEHbILE
0,7 M 4 cocraBaarh He 6onbie 0,6 nuamerpa TPyG6hi.

KonauyectBo CHera, KOTOpOe MOXHO COPOCHTL B KaHaNH3aLHIO,
onpeneaserca no ¢opmyJe

A = [3600Q (tx — £x)1/(80 — 0,5¢¢ + ¢y,), (6.1
rie Q — pacXoX CTOYHHIX BOA, M%/c; tx M f, — TeMmeparypa CTOYHBHIX
BOZ KO H ToOCJe cyerocniasa, °C; {, — TemnepaTypa cHera, °C.

CHHxeHHe TEeMINEPaTypH CTOYHBIX BOJ TIOC/Je cHerocnJ/JaBa n0
8 °C MoeT npHuBecTH K YMeHbleHUI0 3(peKTHBHOCTH 6HOMOrHuecKOM
ouucrku. He paspemaercst c6poc cHera nepell AlOKepaMH, HaCOCHBIMH
CTaHUMAMH H TNepenajamHd B BHIE CTOSKOB.

* Mpasuaa npuema H‘FOHSBOACTBeHHHX CTOYHHX BOA B CHCTeMbH KaHaausaunl
Hacenennnix Mect. M.: OHTH AKX, 1985.
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Puc. 5.2. T'nnpapinyeckoe HCMbITaHHe KaHANH3ALHOHHHIX JIMHHA Ha yTeuxky BOIH
H3 TpyGOMpoBOA
a — mocme ycrpoficTBa Kojofued; 6 -— 1O ycrpolicTBa KOJNOZues

§ 5.3. TexHH4eCKHii HAf30P 3a CTPOMTENBCTBOM
H TpHEMKAa KaHAJH3aLHOHHBIX CETell B IKCOAYATALHIO

KaHannsanHoHuble CeTH CTPOATCS MO COrJNacoBaHHOM M yTBep-
XJEHHOH NPOeKTHO-CMETHOH NOKyMEHTAllHM NpH HaJHYuM paspelue-
Husl MectHoro CoBera Ha IPOM3BOICTBO paboOT H B COOTBETCTBHH
c pas3buBkofi B Harype, BBHINMOJHEHHOH reocsay:x6oH.

TexHHueCcKHH Ha30p 3a CTPOHMTEJNBLCTBOM OCYILECTBASETCS 3a-
Ka3yHKOM (OTHEJIOM KamHTaNbHOrO CTPOMTEJbCTBA HJAM  CaAyKOO#
TeXHaj30pa) H TNpoeKTHOH opraHusaunued. [Ipm TexHuuyeckoM Hal-
30pe 32 CTPOHTENbCTBOM, DEKOHCTPYKIMeli M KalHTaJibHbIM pe-
MOHTOM  KaHa/NH3aLHOHHHX ceredl CJiegyeT PYKOBOJCTBOBATBCS
CHHuIT 3.05.04—85.

[Ipu npHeMKe 3aKOHYEHHHIX CTPOHTEJLCTBOM KaHaJlH3alHOH-
HBIX cerell 3aKa3uHK TIpefbsABAAET TOCYRAapCTBEHHOH KOMHCCHH
(cm. CHuIl 111-3—81) crenyiomue ROKYMEHTSI:

UCTIOJIHUTENIBHEIE UEPTeXH Ha TIOCTPOEHHLIE COOPYKeHHS,

aKTHl Ha Pa3sGUBKY COOPYXKeHHH B HaType;

aKTH Ha CKPHIThle H ClelHaJbHbE PaboTh (ocHOBaHHe TOJ TPYOH,
3alle/IKa CTHIKOB, Oo6Maska GHTYMOM, CBAapouyHble H Ipyrue paGoThi);

COrNacoBaHHs Ha BCe M3MeHeHHS TpoeKra (c 3aKa3YMKOM H aBTo-
poM npoekTa);

aKThl Ha THApaBJAMYeCKHe MCNILITAHHs (Ha SKCPUILTPALHIO H
HHuABTpauHuo, puc. 5.2);

nacnopra Ha TpyG6hl, CTPOAMaTepHAJH H JAeTaH;
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Tat6aununa 53. Honycrumas BeJHYHHA HOCTYMJEHHS
HJIH yTeuKH BONbl Yepe3 CTHIKY M CTEHKH TPYGOnpOBOAOB

Honyctumnit o6teM noba- JonyctuMuit o6bem xoGa-
BJIeMHOH B TPYGOIpPOBOA BOAM BJeHHON B TPYSONpPoOBOA BOAM
(npuTOK BOAm) Ha 10 ™ (npuToK Bophkl) Ha 10 M
¥Ycaos- RJHAB HCIHTHBAEMOrO TPY- VYeanos- AAHAB HCMBTHBAaeMOro Tpy-
HBA GonpoBofa 3a BpeMs HCIH- HBtH 6onposopa 3a BpeMsi HCMH-
nHaMeTp Tauuss 30 MHH xas Tpy6, & RHaMerp TaHHs 30 MHH pas TPYG. a
TpyGO- Tpy6o-
npososa npoBoRa
D, MM K eneso- D_, MM KeJseso-
y GeTon- wepamu. | acGecro- y GeToH- kepamu- | acGecro-
HRX H YecKux ueMenT- HBIX H qeCKUX UeMeHT-
GeToHHRX HBIX GeTOHHRIX HBX
100 1,0 1,0 0,3 400 6,7 4,2 2,2
150 1,4 1,4 0,5 450 — 44 -
200 4,2 2,4 1,4 500 7,5 4,6 —_
250 5,0 3.0 — 550 — 48 —
300 5,4 3,6 1,8 600 8,3 5,0 —
350 6,2 4,0 —_

NMpuMewuanua 1. JIpH yBesHYEHHH NPOJO/MKHTEALHOCTH HCMHTaHHA Gonel
30 MHH BeJIHUMHY RONYCTUMOro o6neMa poGaBJeHHON BOAHI (MPHTOKA BOXM) clemyer yaenﬂq%\
BaTh NPOTIOPHHOHANLHO YBEJNUEHHIO NPOROMHUTENbHOCTH HChuTanusn. 2. Beanuuny gom
CTHMOrO ofneMa Ao6apjiennoil BOgs (NMPHTOKAa BOAMW) B KeJ1e306eTOHHEIN TPYOONpPOBOX AMas
MeTpoM cBhuille 600 MM 3a BpeMs ucnuiTaHHs 30 MMH MOXHO ONpeReAUTb 1o opmyse ¢ =a
= 0,83 (D + 4) n, rae D — pHYTpeHHMH (YCNOBHBIA) mHaMeTP Tpy6ONpoBOAa, I&M. 3
Kene306eTOHHBX TPYOONPOBOAOB CO CTHKOBLIMH COEXHHEHHSIMH Ha DPE3MHOBHIX YIJOTHHTIEr
AAX AONYCTHMbHA 06beM po6GaBJieHHON BOAHI (MPHTOK BOXH) cJefyeT IPHHHMAaTh ¢ Ko3(hdHs
uHeHToM 0,7. 4. JonycTHMule 06beMbl 0GaBJAeHHOR BOAK! (IPUTOK BOALI) Hepe3 CTeHKH H JHHL]
xosioxua Ha | M ero rayOuHbl ciexyeT NpUHMUMaTh PaBHBIMH JONYCTHMOMY o6neMy goGapsaeHs
HOR BOABI (NDHTOKY BOAKW) Ha | M AAuUHH TPy6, AHAMeTpP KOTOPBHIX PAaBHOBEJAHK MO nJoiap
BHYTpeHMHeMy AHaMeTpy KoJopua. 5. HonycTuMuil o6beM ROGaBAeHHON BOXW (IPHTOK BOXM,
B TpYGONPOBOA, COOPYXKaeMbll H3 cOOPHBIX KeJne306eTOHHBIX 3JEMEHTOR M GJAOKOB, CleRy
NpHHUMaTh TAKHM e, Kak AiA TPYGONpPOBOAOP H3 XKeNe3o6eTOHHHX TPYS, [PaBHOBEAUKE
N0 NJoWAaxH TOoNepeyHoro ceyeHHs.

CTIpPaBKY OT 3KCIJyaTupyiome#i OpraHH3audH O CpPOKaxX JHKBR-
JaluH HelolesNOK M JedekToB.

[Ipn npueMke KaHaJu3auHH OCOGOe BHHMaHHE cjefyeT o6paTHTH:

a) Ha KayeCTBO OCHOBAaHHSA TOA TPYOH H 3aJlefIKy CTHBIKOB MeXIY
HHMH. 10 BCeHl OKPYKHOCTH CTHIKa ((QHKCHDPYETCS B aKTe Ha CKPLITHE
pa6orhl);

6) Ha NpOBepPKY NPSIMONHHEHHOCTH YKJAaAKH TPY6 Ha CBeT MeXAY
IAByMS CMEXHBIMH xoJonuamu. Jlonmyckaercsi OTKJIOHEHHE OT KpyI#h
BHMMOrO NpPH MPOCMOTpe TpyGomnpoBoia, He Gojee 1/4 puamerpa nd
rOpH30HTaNH, HO He GoJee 50 MM B kax Ry cropory (CHull 3.05.04—+#
85). OrkJ/0oHeHHe OT TpaBHJbLHOH (GOPMBHI KPyra mo BepTHKaJH H@
nonyckaercs. OCMOTP CTLIKOB H BHYTPEHHHX NOBepXHOCTeil Tpy6 Iw-
amerpoM 200—1000 MM pexoMeHRyeTCH TIPOH3BOIUTD TeleBH3HOHHBIMA
yCTaHOBKaMH;

B) Ha THApaBlHYeCKHe HcnmwrTaHHA TpyGonposonos (CHIT
3.05.04—85). HcnwuiThiBaloTcsi TpyGOMpoBOABl Ha  yTeuKy BoAb
H3 HHX TIO KOJAHYECTBY 10JiHTOH B Gak BOAb 32 30 MHH B mepecuem®
Ha | KM B cyTkH (cM. pHcC. 5.2), a Takxke Ha HHQUAbTpauuio (TMora~
LaHHe TPYHTOBHX BOL B TpyOh M KOJOAUH MPH BEICOKOM YDOBH®
TPYHTOBHIX BOJA) BH3YaJbHO MO 3aMepy MOTOKA Boinl B Tpyfe. Pes
3yJAbTaTHl THAPABIHYECKHX HCMBITAaHHH CpaBHHBAIOTCS C JAaHHBLIME
ta6sn. 5.3 (CHuII 3.05.04—85),
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IF'napa Il. 3KCNAYATARHSA KAHAJIM3AIIHOHHOA CETH
U COOPY)XEHMA HA HE#A

§ 5.4. HaGmioneHne 3a KaHaJHM3aLMOHHOH CEThIO.
HapyxHubiit 1 TexHHuecKHil oCMOTpP cerTH.
CocTaB Gpurap mo ocMOTpy CeTH

Ha6nionenne 3a TexHHueCKHM COCTOSIHHEM CETH BKJiOuaeT B ce6s
paboThl, NpHBEIeHHLIE HHIKE.

HapyxXHubp#l 0OCMOTp CeTH BLHIOJHAETCS OXHUM-IBYMS
06XONYHKAMH HJH cliecapsaMmHu. [lesb ocMoTpa — BhIsiBIeHHe jedekT-
HBIX JIIOKOB H TODJIOBHH KOJIOALEB, NPOCAJOK IPYHTA MO OCH TpacCHl H
y KOJOIUEB, HAa/JHYHA KOOPAHHATHBIX Tabavuek. IleprHoauuyHOCTD
OCMOTpPa — OZHH pas B 2 Mecsna.

B o6s3aHHOCTH OGXOIYHKOB BXONHT BOCCTAHOBJEHHE CTaphIX
3aKpaleHHBX KOOpAHHATHLIX TabjaHueK (pUc. 5.3), KOTopuie HaHOCATCSA
Ha 6iHXKaHmHe K KOJOALAM CTEHH JJOMOB, CTOJIOR HJIH YCTaHaBJHBa-
JOTCH Ha ClelHaNbHHX CcTONO6MKaX y KoJoxueB., PoH KoopauHAaT-
HOH TabGAHuKH — Genilt, LHGPH — uyepHBIE, 6YKBH MOTYT OBIThL pas-
HOro LBETa, OCOOGEHHO NpH HaJlHYHH ABYX H OoJee cerell KaHaniH-
sauuud. B KpyKe Ha pDHCYHKe MOTryT OHIThb NPHBEZEHH CJELYION[HE
o6osnauenus: C (cmoTpoBoii Kosogen), Jl (noxaenpHeMHH# KoJogken),
K (xkourpospHuili koJdognen), Il (waxra), BC (6ypoBasi ckBaxuna),
K (kamepa niokepa).

TexHHuyueCcKHH OCMOTpP KaHaJlHM3aLHOHHON
ceTH BHnoauserca 1—2 pasa B rof Opuranoii us Tpex cJecapeil.
[leab obcnenoBaHHs — BhISIBJIEeHHe TIOBpeXIeHHMH Ha ceTH (COCTOAHUSA
JIIOKOB, CKOG, JIOTKOB), Ha/MHYHs WHQHILTPAUMH, CTENEeHH HaloJjiHe-
HUs TpyO, Heo6XONHMOCTH NPOYHCTKH H PEMOHTa CeTH.

TeXHHMUYeCKHUH OCMOTDP OCHOBHBH X MAarHCTD a-
7 e #, JMBHECIIYCKOB, CKBaXXHH H JPYTrHX NPHCOCIHHEHHH K TOHHEJb-
HBIM KOJIIEKTOPAM, [IOKEPOB H aBapHHHBIX BLHIIYCKOB BHINOJHAETCS
Opuragofl M3 NATH—CeMH cJecapeif B 3aBHCHMOCTH OT CJIOXXHOCTH
O0OBEKTa H B COOTBETCTBHH C rpadHKoM, COCTABJEHHLIM TIJaBHHIM HH-
KeHepoM clyXOhl. B pesyawrare ocMoTpa cocraBasiiorcs fedekTHas
BeOMOCTE H CMeThl Ha TeKYUHH H KalHTaJbHEIH PEMOHTH HJH rpa-
(QuKH Ha NMPOYHCTKY CeTel.

OcMoTp BHYTpPEeHHHX NOJOCTEeH KaHalH3a-

ULHOHHHEX Tpy6 nHamerpoM 200—1200 MM MoXKeT BHIIOMHATHCH
TeJIeBH3HOHHKIMH  YCTaHOBKa-
MH Ha aBTOXOAY (IIPOH3BOACT- ——
Ba MHOCTpaHHHX ¢HpMm). Ore- O 176
YeCTBEHHLIe TeNEYCTAHOBKH :
nogo6Horo BHIA ewe He Npo- .,
H3BoasTcd. JNsA mpoBeReHHS

12,6
47

43

Puc, 5.3. KoopauraTthne Tabany- e
KH IR  KaHaJH3AIHOHHBLIX KO-
JIonles

T

15cm
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ocMoTpa Heo6XOXHMa ODHrajfa M3 Tpex cliecapeil, TeJeoneparop, IIo-
¢ep H KOMIAeKT O6OpYNOBaHHA AN NPOTHAXKKH TeJeKaMepHl Ha pac-
crosune xo 100 m.

OcMoTp rny6o0KOo 3aJOMEHHHBX TOHHEI L.
HEHX KOJNJAeKTODpOB auaMerpoM 1200—4500 MM BrmosHsiercs
KOMIIEKTOM 06opyloBaHHsi, Hanpumep THna I'd-6 ¢upmm «H6aks
(®PT’), usroroejeHHBIM No 3aka3y JIGHHHTpaICKOro YyIpaBJleHHS
«BojokaHai». B koMmmnekt BXogar: TejeycraHoBka ['®-6 Ha aBto-
Xony, 3JeKkTpoliebenka ¢ 2-KHJOMETPOBBHIM TPOCOM Ha CHelHaNbHOM
asronpHuene. Kpome Toro, ans HopMasibHO# pa6GoThl Gpuranul Heol-
XORMMa €llle OfHAa aBTOMAalUHHa-(QYProH C reHepaTopoM H pajHOCTaH-
nueli. Teneycranoska Takke pagvodpuuupoBana. OG6cayXKUBaHUe
KOMIIJIEKCa TIPOM3BORMTCS GpHrafofl U3 CeMH cJecapel, IBYX ofiepas
TOpOB H IBYX wmodepos.

[IpH MHCTpyMeHTanbHOH NpoOBepKe KaHAJIH3aUHOHHBIX ceTelt u
COOpPYKEHHH reodH3HYECKHMH MeTOJaMH BO3MOXKHO 3(QeKTHBHO N
JOCTOBEPHO pellaTh C/efyIOUiHe 3ajauH:

onpefle/ieHHe NycfoT B IPYHTaX, BMEIAIOWMX CETH M TOHHEbHLI®
KOJIJIEKTOPHl, a TaKXe 30H pPasylJIOTHeHHs TPYHTOB Ha pPasjHYHHX
ray6uHax;

o6c/iefOBaHHe TEXHHYECKOTO COCTOSTHHS KAaHAJIH3alMOHHBIX XKes
J1e306eTOHHHIX TPYGONPOBOLOB C LEJLI0 BLIABICHHS JePeKTOB H pass
pyweHu#;

onpenieJieHHe MeCT Teyell H3 pasJAHYHHIX TPYOGOTPOBOROB H COOpPY-
eHHH;

JieeKTOCKOMHs ceTeil, TOHHeNelt M JPYrHX COOpYKeHui;

onpelieJieHHe YPOBHA oOCafka B TPy6aX H TOHHEJbHHX KOJJIEK™
TOpax;

TIOHCK MECTOIOJIOXKEHHS Pa3JHYHOrO BHAA TPYGOMPOBONOB;

TMOHCK 3aCHINAHHBIX TPYHTOM HJH 3aacdajJbTHPOBAHHEIX KphILIER
NIOKOB KOJIOALEB, IIAXT, OYPOBBIX CKBaXKHH.

[To ommity pa6oThl reo¢H3HueCKOro yuacTKa JIeHMHrpancKore
ynpasneHus «BoxokaHan», IS BLIIOJNHEHHS NEPEYHCNEHHLIX BHILIE
pa6or clieyeT NPHMEHATh CJeNyIOmHe METONBL 3JMeKTPOPasBefOYHbE,
KapoTaXHknle, ceHCMOpa3BeIoyHLIE.

[IpH sneKTpPOpa3BeIOYHHX MeTORaX IpuUMe
HseTCA 3JeKTpopasBelouHas GecKOHTakTHas anmaparypa JIMII-14
(o6uapyixenHe oc/MabGJeHHLIX 30H H MYCTOT B IPYHTEe, CKPHITHIX MeC¥
YTE€YKH H3 BOAOINPOBOIHBIX pr6 H pesepByapoB, TIOHCK 3achilaHHbi¥
TPYHTOM M 3aac)aIbTHPOBAHHLIX KpBIMEK JIOKOB).

MIpu KapoTaXHHX MeToOAaX HCNONLIYIOTCA Kapor
raxxue crannuun CKB-69, CK-1/69 ¢ pasiuuHbiMu criemuasbHbIM#
3oHfamMH (BhisiBAeHHE AeeKToB B Tpy6axX KaHAJNH3amuu, onpeje’eHH®
YPOBHSI JOHHBIX OCaJIKOB B Tpy6aXx).

ITpu ceficMOpP2a3BeROYHH X MeTORaxX INpHMe
HsloTcs  ceficMopasBefiouHnle craHuuMu «[louck 1-6/12-ACM-OB»
CMOB-0-24 u 24-xkaHanbHas ceficMOpasBefouHass Koca ¢ ceficmo
npuemiHkamu CB-2-30 (o6HapyxKeHHe ocaaGJIeHHHX 30H H OycTol
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B rpynrte). Ilo BceM nepeunc/ieHHBIM MeTOLaM, KPOMe CTaHIapTHOrO
NpUMEHEHH, HCTONb3yeTcss HOBasg TEXHOJOTHS M METOLAMKA IIPOBeje-
HUA pabor, paspaboraHnas paboTHHKamH JIeHMHIPAJCKOrO yIpa-
BleHHs <«Bognokanan». Meroauka o6paboTKH reopu3HYecKOro Mare-
pHasta, T.e. HHTepnperauds (TeXHHYECKOE 3aKJIOYeHHE), TaKKe
OTJ/IHYAETCS OT CTAHAAPTHLIX CNOCOG0B HHTEPMpeTaHH FeodhH3HYECKHX
MaTepHaJoB.

Bce paborul no HabJIONEHHIO 32 KAHAAU3AWHOHHON CEThIO JOJIKHM
NPOM3BONUTLCS B COOTBETCTBHH ¢ HOpMarHBamu [21, 22].

§ 5.5. HamepeHHe pacxoaa KHIKOCTH
B KaHAJAM3AUHOHHHX KoJJeKTopax *

Hau6osee npueMneMbiM crnoco60oM ONpelesieHHs pacxona CTOYHOM
XHIKOCTH B KaHaJNU3aUMOHHBIX KOJJIEKTODAX sABJSETCH MeTOX, pas-
pa6oranneit BHHIM BOOTEO 1[5, 9, 19, 24}, ocnoBaHHbI# Ha naMe-
PEeHHH YPOBHA BOIbl B NONepevyHOM CeYeHHH KaHaza. JlaHHb MeTox
ofecnieyyBaeT HeOGXOJHMYI0 TOYHOCTh H3MepeHHH TNpH CcOOJIIONeHUU
CAeIYIOWHX YCJIOBHH:

TIOTOK B KaHaJle SBJAAETCS HJH MOXeT OhTh NPHHAT NPaKTHYECKH
YCTaHOBHBIUHMCS;

pacxoj NJaBHO U3MEHSeTCH;

pexHUM TEYeHHs CNOKOHHHIN (BOJHBI NEpeMeleHHs OTCYTCTBYIOT);

JBHKeHHe XMIKOCTH paBHOMepHOe (BJHSHHS TNMOANOpa MWJIH cnaja
MpAaKTHYECKH HET);

MHHUMaNbHBE nHameTp Koajektopa 0,2 m;

MHMHHMaJibHOe HamnoJdeHue A > 0,1 M;

B TIEpPHOJ M3MepeHHH IHO H CTEHKH KaHa/la He MOABepIKeHHl 3auJe-
HHIO HJH o6pacTaHuio.

Meroa uaMepeHHs pacxofa B KaHajaX 10 BeJHuHHE HX HalloJHe-
HHA MoOxeT OBITh peajM30BaH JAByMs cnocofamm:

NyTeM HCNOJNb30BaHHS TPaiyHPOBOYHOM XapaKTEepHCTHKH, T. €.
3aBHCHMOCTH pacXoja OT HamoJHEeHHd KaHaJja, TOJYJYeHHO# [pH
npelBapHTeNbHONA rpajiyHpOBKE H3MEPHTEJbHOro CeueHUs KaHaja Ha
BceM JMarnasoHe H3MEHEeHHs pacxona;

TyTeM HCIOJb30BaHHsI IPalyHPOBOUHOK XapaKTepUCTHKH, NOMdY-
YeHHO# B peayJ/ibTaTe H3MepeHHsT DACXOAa H HaNOJHEHHA KaHaja
B OJHOHK-IBYX TOYKaX AHANa3’oHa H3MePEeHHH.

Brifop cnoco6a 3aBUCHT OT TpeGyemol TOYHOCTH, BeJHYHBBHI pac-
Xona, HasHaueHHA M THNa Kawasla, yAo6CTBa rpaiyHpoOBKH H3MEDH-
TeJIbHOTO CeveHHs H Jpyrux ycjaoBud. Haubonee TOuHbIM H TPyLOEM-
KHM sBJisiercs NepBuill cnoco6. BTopoit cnocof coyeraer AOCTAaTOYHO
BBICOKYIO TOYHOCTh ¢ HeGonbliuM o6beMoM paboT Mo rpanyHpoBKe
H BCNEACTBHE 3TOr0 ABAAETCHA B GOJbUIMHCTBE CJy4aeB ONTHMAalb-
HBIM,

* HanmucaHo npM ydyaCTHH Kanf. Texn. Hayk A. B. Baaroupasosa.
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PaBHOMepﬂoe ycTaHOBHBIIEEC] TEUEHHE MXHINKOCTH B CeYEeHHN
npsMOJHHEHHOro KaHajla omHChiBaeTcsl (opMyJioit

Q = AwR*3, (5.2
rire ® = f, (h); R = [, (h); A — MHOXuUTeab, O6BLEAHHAIOWMA IO~
CTOSIHHbIE AJ AaHHOTO CEYEHHS KaHa/Ja BeJHUHHBHI.

Muoxurenr A cielyer onpeleliaTh SKCMEPHMEHTANbHO, H3MEDHD
pacxoi @ ¥ HanoJIHeHHe KkaHaja A:

A = Q/(wR*®). (5.3)
3HaueHHe A NpH HeCKOJbLKHX U3MEPEHHAX Pacxojlia H HAMOJHEHMH
KaHaja cjelyeT Onpefe/siTh KaK CpelHee apH(MeTHUecKoe.

s onpenenenus sHaueHHd Qg B JaHHOM CEYEHHH MOJYYEHHYIO
BeJHUYHHY A cjefyeT noAcTaBHTh B ypaBheHHe (5.2) mpu 3HaueHHsX
hy, COOTBETCTBYIOIMX MOJHOMY HAamOJHEHHIO KaHnaJja. [Ipu naBectHoH
BeNHuMHe Q, sHauenue Q AJI pasjHuUHHIX HanonHenu# h/d MoXHG
OmpeJieiTh C NOMOLILIO TabJHI HJH rpaduKoB No ¢popmyJie

Q = kQu- (5.4

Tpe6oBanus K H3MEepHTEJBLHOMY CeUeHUIO 3aBHCAT OT NMPHHATOTY
cnoco6a onpepenenus pacxona. Ecjin uaMepyTeabHoe ceUeHHe 3a/1aHO,
TO NPHMEHHTEJLHO K HeMy cJ/eiyeT HasHAYHTb cnoco6 H3MepeHHK
pacxoza.

Ecan pacxon HaMepsiercss no nepBoMy crocofy, T. e. IPH IOMOIIH
rpaiyHpoBOYHO# KPHBOH, COCTaBJeHHOH IO 3KCIEPHUMEHTAaJbLHBEIM
JaHHLIM, BO BCEM JHana3oHe H3MepseMbiX PacXOl0B, TO H3MEPHTe/b-
Hoe ceueHHe BbIOHpaeTcs Tak, YTOGbI HAa MOBEPXHOCTH XMAKOCTH He
6blJI0 MeCTHBIX BO3MYLIEHHH, BBISHIBAEMBIX NOBOPOTAMH NOTOKA, Me-
penajaMi H T. I, H3-3a KOTOPHIX IPafyHpoBOUYHAS KpuUBad MeHA/14ach
6bl BO BpeMeHH.

IIpH M3MepeHHH pacxoAa nmo BTOpoMy cnocoly, T. e. NPH NOMOILK
rpajyHpOBOYHLIX KPHBbIX, TOCTPOEHHHIX MO OJHOMY-IBYM 3KCHEpH-
MEHTA/NIbHO ONpelesIeHHbIM 3HaUeHHsAM A, H3MepHuTejbHOe CeueHHe
celyeT NoMmelaTh Ha MPSMOJHHEHHOM yd4aCTKe KaHaJa, pacnoJos
xeHHoM Ha paccrosinuu (40 + 50) A ot nepenaja, moBopora, npHcoe-
JUHEHH} BeTBH KaHaja H JpYTruX BO3MYIIeHHH Noroka. Huxe uame-
puUTeJbHOro ceYeHHs JAJHHA NPAMOrO y4aCTKa no/xHa G6biTh, Kak
npaBujo, He meHee (10 <+ 12) A.

B u3sMepHTeJbHOM CEYeHHH He JOJ/KHO OBITh MECTHBIX BHICTYIOB,
3aKJalHbIX JeTajedl H JPYTHX NpPeAMeTOB, BBISBLIBAIOIHX HCKAXKEHHE
YPOBHA 33 CYET MECTHBIX BO3MYIIEHUH NOTOKA. ﬂ"ﬂﬂ H3MepeHHs ypOBHA
NpH MNpPOBeACHHH KPATKOBPEMEHHBLIX H3MEPCHHH npuMenslorcd npo-
cTefilllie cpefcTBAa H3MEPEHHs — BoJIOMEpPHLIE DeiKH.

I1a cucTeMaTHYeCKMX H3MepeHHH cJledyeT NpHUMEHSATh €MKOCT+
Huie (OUY-2) nHeBMOMeTDHYECKHe HJH YJIbTPA3BYKOBbie ypoBHeMepH.
JlaT4uKH eMKOCTHHIX HJIM Y/IbTPasBYKOBHX YPOBHeMepOB yCTaHaBJIH-
BAlOTCA B KOJIOJaX HA CETH H 3aKkpelJisiorcs Jubo k secTHule, JAGO
K OrpaxkjeHHIO Ha Bce BpeMsi HamepeHuil. CHIHAN ¢ npeaBapuTeAbHO
OTTapHPOBAHHLIX JAAaTYHKOB ypOBHS BHBOIHTCS Ha BTOPMYHHIA CaMo-
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nuwymui npubop, peTHCTPUPYIOWMI M3MeHeHMe YPOBHN Ha Juar-
paMmHo# Jiente. Bropuynniil npubop (camonucey KCIT-4) ycranasiu-
Baetcs B 6ylIKe B HENOCPEIACTBEHHOH 6aHu30cTH OT KoJaojiua. Has
paboThl 1aTYHKOB H BTOPHUHBEIX NPHOGOPOB GynKa AOJKHA GbiTh 3JIEK-
TPHOUUHPOBAHA K CHaGKeHa OTOMHTE/IbHBIMH puGopamy.

Ilonyuennble nakHbie 0o6paGaThHIBAIOTCH, COcTapasercsd TalJaula
H3MEHEHHS YDOBHe#l B TeyeHHe BCEro BpeMeHH H3mepenuil. [lasee
No rpajyupoBOYHOMY FpaduKy HaXoAST 3HayeHHe pacxoja. Ipanayu-
pPOBKa H3MEDHTeJIbHONO CE€YEHHS TNPOBOJHMTCS C LEJABIO MNOJYyYEHHs
3aBucumoctu Q = f (h/d).

CKOpOCThb CJlellyeT H3MepsTb IPH JIOMOWH TIHAPOMETPHYECKHX
BEPTYIUEK, 3JIeKTPOMAarHHTHBIX H3MePHTeMell CKOPOCTH WJIH 3Ke NMPOCTO
nonaaBKoM. I'HIpoMeTpHueckHe BepTYIIKY I[PHTOLHB AJS H3Mepe-
HHst CKOPOCTH B KaHajax wmupuuoit 0,5 M u 6onee. Namepenne cko-
POCTH MOMJIABKOM NPOH3BOAWTCA crefylowkm crnocobom. Ha yuacrke,
rie NpoBOAATCS W3MEPEHUs, BHIGHPAICTCH [BA KOJONLA, B OJUH M3
KOTOPBLIX OpocaeTcsl NONMJAaBOK, H BRJlouaercs cekyHnomep. Korna
NONJaBOK NPOXOAHT CTBOP BTOPOTO KOJIOALA, CEKYHAOMED BHIKJIO-
yaeTcs. 3Hast Bpemsi T, 332 KOTOPOE MOMJABOK NPOLIES MEXIY IBYMs
KOMOJAUAMH, H paccTosiHHe L MexAy HMMH, MOXHO BbIYHC/IMTB CKO-
pocTh NoToKa

v = L/T (5.5)
U Cpe,ELHlOlO CKOpOCTb NOTOKAa
vep = 0,880y. (5.6)

Pacxon crenyer BHIUMCAATL KaK Npov3BefieHHe CPeHed CKOPOCTH
Ugp HA MJOMALb MOMEPEYHOTO CEYEHHS !

Q = vepo. 5.7

Beprywka I'P-99 sakpenssiercs Ha WTaHre W ycTaHaB/lxBaeTcs
B Kanalle, B 3aBHCHMOCTH OT €ro HanoJHEHHs, /15 H3MEepPeHHs MaKCHu-
MaJbHOH CKOPOCTH NOTOKA.

Mo uccnepoBaunsam [8] 3aBucumocTh Mexay cpeiHeil CKOPOCTBIO
NOTOKA W MakcHMalbHOU NpH HanosaHenusx hid < 0,5 Boipa)kaercs
dopmyoit

14+2m

%*%(“%) Vr-_,’;_:(3+7(2%1/r:7:7;f._%z+,) '
(58)

e Umax — MaKCHMAAbHAs CKOPOCTL IOTOKAa; @ — OTHOLeHHe h/d;
m = 1/33 A, A — KosbHLHEHT TPeHus TPyGbl.

IMpun namonuennn 0,5 < h/d < | orHoweHnue cpeiHel CKOPOCTH
NoTOKa K MaKCHManbHOR caenyer ofpepeasts no [OCT 8.361—T79
B 3aBHCHMOCTH OT KO3(pHIHEHTa FHADABAHYECKOTO TPeHHs A:

A ' 0,01 l 0,02 l 0,03 I 0,04 | 0,05 ' 0,06

ko | 0875 | 08¢ | o8 | o077 | o074 | om3
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TaG6auna 54. 3naueHns oTHOLIeHHA cpelHell CKOPOCTH NMOTOKA K MaKCH-
MaJibHOM B 3aBHCHMOCTH OT IHamerpa Tpy6onpoBopa (d) u HanoaHeHHs (Q)

3. Huamerp d, M

L 0,2 0.3 0,4 0.5 0.6 0.7 0.8 0.9 1.0 1,2
0,1 |0,817]0,829(0,838| 0,845 10,850 | 0,854 | 0,857 | 0,860 0,863 0,86?
0,2 10,81810,83010,83810,844 {0,84910,853{0,856| 0,859 0,862 0,866
0,3 |0,815|0,827 0,835 0,841 | 0,846 | 0,850 | 0,852 { 0,856 0,858 0,862
0,4 |0,808]|0,8200,8270,832]|0,837 0,841 | 0,844 0,846 0,849 0,852
0,5 {0,795}0,805|0,812| 0,817 0,821 | 0,824 | 0,828 | 0,830 0,832 0,836
E JHuamerp d, M

l. 1,6 1,8 2,0 2.4 2,5 2,8 3.0 3.2 3.5 4,0 4,8
0,1 |0,873|0,877{0,880]0,883|0,884|0,887|0,8880,890 | 0,892 0,894 | 0,898
0,2 10,872]0,875]0,878 0,881 | 0,882 | 0,885} 0,886 | 0,887 | 0,889 | 0,892 {0,895
0,3 10,867¢0,870/0,8730,876 | 0,878 0,880 | 0,881 0,882 0,884 | 0,886 0,889
0,4 10,857 10,861 0,863 | 0,866 | 0,867 | 0,870 ) 0,870 0,872 0,873 0,8750,878
0,5 {0,840 ] 0,843 0,843 | 0,848 0,850 | 0,851 | 0,850 ) 0,853 | 0,855 | 0,857 | 0,860

[lpu uanosunenuu A/d < 0,5 MakcuManbHasA CKOPOCTb H3MEPSETCH
B HemocpeJCcTBeHHOA G1H30CTH OT MOBEPXHOCTH MOTOKa, a NpH Afd >
> 0,5 — B uentpe noroka. Has yno6erea pacyera cpenteil CKOPOCTH
COCTaBJIeH nepecueT MaKCHMaJbHOH CKOPOCTH B CPEIHIOI B 3aBHCHMO-
CTH OT juaMeTpa TpyGonpoBona M ero HanosHenus (ta6n. 5.4).

[Tnowanb XKHBOro ceueHHs AJS KPYTJBIX KOJJIEKTOPOB Onpege-
Jasiercs 1o ¢opmy.e

®= % (@ — sin @), (5.9
rae
@ = 4 arctg V hj(d — h).
ITo Nnoay4€HHbIM JaHHBIM CTPOHTCH rpaayupoBouyHas 3aBH-

CHMOCTb AJf 3Toro KaHana: Q = [ (h).
Pacxos, CTOYHHIX BOJ B KOJJEKTOPe ONpelesisieTcsi KOCBeHHbIM
OyTeM 10 H3BEeCTHOH TrJayCuHHe

h/d IIOTOKa B CEYeHHHM KaHaJla, e
y [POU3BOJIM/IACH TPaflyHpOBKa.
08 / Pacxon xuakoctn npu mnods
e HOM HanoJHenuu (h = d) BHIYHC-
06 / Jsiercd MO 33aBHCUMOCTH:
04 // Qu = 0,3124, %3,
02 /
Puc. 5.4. TI'padux saBucmmocTH OTHO-
CHT&JILHOI0 HaNnoJAHeHHs OT OTHOCH-
0 02 0% 66 08 10 0/4, TEJILHOrO pacxofa
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Ta6anmnma 55. Havenenne pacXonoB CTOYHHX BOJL B KOJJIEKTOpe

no yr. . . ...

CtBop uaMepenust . . . .

Fay6una
Yacu no);'oxa Pacxopn Yacu TnyGuuna Pacxon
CYTOK HHLKOCTH, CTOHHELX cyTOX NOTOKa CTOHMX

» BOm, M3/u JKHMAKOCTH, M | BOm, M%/4

0—1 12—13
11—12 23—00

Cyrounnift pacxog . . . . . . .
KosdduuneHT HepaBHOMEPHOCTH .

rae Agp — CpelHee 3HaueHHe MHOXHTENS, BXOISILIEro B (opMysy
IJs BBIYHCJEHHS pacxofia (3Ta BeJHYHHA HAaXOIMTCA NPH rpafyH-
POBKe H3MEPHUTEJbHOI'O CEYEHHS).

[lo rpaduxy, npupeenHoMy Ha puc. 5.4, No H3BECTHOH OTHOCH-
TelbHOH Iay6uHe h/d HaxoIHTCS OTHOLIeHHe pacxoioB: k = Q/Q.
Ilo HafineHHOH BeJHuYHne R H U3BecTHOMY 3HaueHHI0O Qp HaXoaurcs
pacxoj NpH JaHHOM HAMOJHEHHH:

Q = £Qq. (5.10)

Jl1s onpeneneHHs CYTOYHOrO pacxofia CTOYHHX BOJ, NPOTEKao-
IMHX 10 MJaHHOMY KOJJEKTOpy, HEOGXOZHMO H3MepeHHe YpOBHSA
CTOYHBIX BOJ KPYIJIOCYTOYHO, C MAKCHMAJIbHOH [IHCKPETHOCTBIO H3-
MepeHHH B 1 4. 3TO BO3MOXHO TOJBKO C IIOMOILBIO CAMOMHIIYIIHX
NpHGOPOB HJH APYTHX aBTOMATHUYECKH NeHACTBYIOUIHX CPEACTB H3Me-
penus. Peaysabrarhl H3MepeHHH H pacueToB cBefeHH B Tabua. 5.5.

§ 5.6. NpodunakTHHECKAs NPOUHCTKA KaHANH3ALKOHHBIX
cerei

HenocrodHCTBO THApaB/HYECKOr0 peXHMa B KaHaJH3alHOHHBIX
cersx, HeGiaronpHATHLIA peibed H cayualiHoe nmonagaHue B TPYOH
He TPaHCNOPTHPYEMbIX CTOUHOH BONOH NpeAMETOB BHISHBAeT Heo6Xo-
JHMOCTb NpohHIAKTHYECKOH NPOYHCTKH ceTH. B 6GO/BIIHHCTBE ropo-
NOB TOJBbKO 4acTb CETH He HyxnAaercsd B HeHl. IlepHoAMYHOCTB NpoO-
YHCTKH 3aBHCHT OT MeCTHBIX YCJIOBHH H KoJefjercs oT 1 pasa B He-
CKOJIbKO JIeT 10 2—3 pa3 B roi. B noxzeBrlx cersax wacTo Habmo-
JlaeTcsi HaKoOIJeHHe ocajKa B Ce3OHB roja, XapakTepH3yeMhle cia-
ObIMH JOXKASAMH, a B OOWECHIaBHEIX KOJJIEKTOpax — TakXke B 3a-
CYLIJHMBBIE H XOJIOAHBIE; NIPH JHBHAX, 4 HHOTAA NPH BECEHHEM CHero-
TagHHH OCAaflOK YacTHYHO HJH IOJHOCTBIO BhIMBIBAETCH.

[TpodpunakTuueckas NpoOYHCTKA IPOU3BORUTCA THAPOJHHAMHYe-
CKMM, THJADaBJHYECKUM HJH MeXaHHYEeCKHM cnocoBamH.
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Ta6auma 56. Mamuup 419 ruapofHHAMHYecKON NPOYHCTKH
KaHaJH3aHHOHHBIX CceTel

Honsreney KO-502 KO-504
Tun 6a3zosoro waccu 3HJ1-130 KamA3-53213
TlponasonutenbrocTs Hacoca, a'c 2,8 3,5
MakcuManbioe naBieHHe wa BLIXOLE M3 Ha- 10 16
coca, Mlla
BmecTumoCTs HkCTEpHEI, M3 47 9,5
JuHa pyKaBa BLICOKOTO naB/leHHSI, M 100 100
Yenosustét Opoxog pykasa, mMm 25 25

TvapoanHamMuyecKas npouMcTKa 3aKNIOYACTCA B pa3MbiBe B BbiHOCe
OCajiKa CTpyeH BOAbI, MojaBaeMoil NoA GOJBIIWM HalOpPOM Helocpef-
CTBeHHO B TPyGy no w/iaHry OT cneuHanabHuX MawuH. lnanr ¢ peak-
THBHBIM HAC4aKOM, HMEOIHM HECKOJIbKO OTBEpPCTHH, OGpalleHHBbIX
Hasajg nojx yriom 15—45° K oCH, 3aBORMTCH B HHM30BOH CMOTPOBOMY
KOJIoZel, NpovYHIiaeMoro yvacTka. [locne BKaiodeHus BbICOKOHaNop-
HOro Hacoca 6,1arofapst co3/laBaeéMoHl CTPYSMH DeakTHBHOH cuie
HacajoK BMeCTe CO LUJAHIOM, CMaTbiBaeMbiM ¢ GapaGaHa, GHICTPO
npoaBuraercA BnepeR, B3MyuyuBas ocafok. Korma Hacalok npofifer
ONHMH-ABA MHTEPBaja MeXJy KOJOAUAMH, BKJIOYaercss NMPUBOA Gapa-
Gana, KOTOPHIH HamaTblBaeT IWJaHT 06paTHO. BuyuMiics Hacamok
MOLUHBIMH CTPYfIMH BOAbI CMBIBA€T yXKe B3MYUeHHHIH ocafok. ['uapo-
AHHaMH4YeCcKasl NmpoYyHCTKa HaHGojee NPOrpeccHBHa, TaK KaK I03BO-
JIfieT MOJNHOCThIO MeXaHusupoBaTh paGoTy.

Mammnel A THAPOAMHAMWUECKOH INPOYHCTKHM H3IOTABJHBAIOTCA
ApsamaccKuM 3aBOJOM KOMMYHAJbHOTO MAWHHOCTPOGHHS M BHINY-
CKaIOTCSt C KOMIJIEKTOM Hacafok maTH THNOB. OCHOBHbIE TeXHHUECKHe
nokasaTesd 3THX MaulHH NpHBefeHHl B Taba. 5.6,

rHleO,U.HHaMH‘IeCKHM cnocoGoMm NPOYHIIAKTCA GHITOBBIE, HOXKJe-
Bble H OGUIECNIABHBIE KaHAJH3aUHOHHLIE CETH NIPH anamerpe TpyS OT
150 no 500—600 mm.

[unpasnnyeckas NPOYHCTKA OCHOBBIBAGTCS Ha pasMbiBaloieit M
TPaHCNOPTHPYIOWEH CNOCOGHOCTH NOTOKA CTOYHOH HJM NpUBO3HOM
BOAKI. Cosaamfbrﬁ TeM HJIM HHBIM MyTEM MOTOK C [MOBHILUEHHBIMH CKO-
poCcTAMY pasMbiBaeT H TPaHCNOPTHPYET OCaJ0K BHH3 N0 TeYEHH!O.

s ruapasiuyecKOl NpoyHCTKH MJABAKUHMH CHapsjaMH NpH-
MEHSAI0TCA HAalyBHBIC PE3IHHOBLIE maphsl, 3aKJIOUYEeHHbie B 6pe3eHTQBy}o
Kamepy, AepeBAHHbe CILIOWHbLIE, AePeBAHHBIE HAn MeTaaiHyeckHe
nosple WHAHHAPE! (Taba. 5.7). [Tosble UHAHHAPH YacTHuHO (HA 1/2—
2/3 o6wvema) 3an0ONHAKTCA BOLOKH AJsl YMeHbIUEHUs nuiaByvectd. Jas
CIepXHBaHUA NJaBYYHX CHApsa[0B HCIOAB3YIOTCH pyuHble JeGefkH
(taba. 5.7). Heo6xoaumoe tsarosoe ycuaue neGegku MoxeT OuiTb
onpezesaeHo no ¢opmyae (kH)

G =104, (5.11)
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Ta6auna 5.7. XapakTepHCTHKAa OCHOBHOrO 060DYNOBaHHS
IAS THADABJHYECKOH NPOYHCTKH KAaHAJIM3alHOHHMOH ceTH

HunuHAPLI Repe- Liuaunapu Jle6enxu
BSINHBE CIIJIOUWIHBE nonue
HAnamerp %2:::;? Tsarosoe
TPYOSh, [ gux wa- ycuaue
oM poOB, CM Hua- Aauna Hua- Lnauua, (npu Hnametp
MeTp, 6e3 cko- MeTp, M noxnope Tpoca,
cM 6nl, M M 1o 2 M), MM
kH
15 13 13 17 — — 1 5—6
20 18 18 22 — — 1,5 5—6
25 22—23 | 22--23 27 — — 3 5—6
30 27—28 | 2728 32 2728 | 25—30 3 5—6
40 36—37 — — 36—37 | 35—40 5 8—10
50 4547 — —_ 45—47 | 40—45 5 10—12
60 54—56 — — 54—56 ( 50—55 7,5 10—12
70 — - — 64—65 | 60—65 10 12—14
80 — — — 72—75 | 70—75 15 12—14
90 —_ — — 81—84 | 75—80 20 1214
100 — — — 90—93 | 85—90 20 14—16

rae d — gMaMeTp uuauHapa, M; A — Bo3MOXHBIA HAnOp 3a UWJHHI-
poM Hal ero ochio, M.

CnapaBnnueckass npoyHCTKa WapaMy H LHIHHAPAMH NpHMeHseTcs
Ha- 6BITOBBIX H OOLieCHNiaBHHIX KaHaJM34LHOHHBIX CETAX NPH pacxo-
Iax B HHMX, OJH3KHMX K pacuyeTHbIM, M yMepeHHo# 3acopenHocTH. [Ipu
suamerpe Tpy6 1000 MM H GoJblie HHOrZa NMPUMEHSIIOT CaMOXOJHBIE
THAXe/ble CHapfilbl, KOTOpble NPEeACTaBJSIOT COGOH CMOHTHPOBAHHbIHA
Ha TesJexKe IIMT, 3aKPHBAIOMHA HHXKHIOW YacTh TPYOBl NMPHMEPHO
Ha 2/3 mo BricoTe. B BepxHel W HMXKHeH wacTH IMUTa JenaeTcsi BOAO-
C/IMBHOH BHIPe3 C NMOABHKHBIM IPHUKPHIBAIOLINM €r0 3aTBOPOM. TaKue
I(HTHI CaMOCTOSATENLHO MeNJIeHHO NpoJBHralTes mo Tpybe (CKOpocTh
50—150 m/cyT); HenpepniBHOro HafJofeHusl 3a HHMH He Tpe-
6yercs.

JloMoBble TNIpHCOENHHEHHS, COeNHHHTEJNbHble TPYOH OT HOMKAE-
NPHEMHHKOB M ApYyrue tpy6ompoBoibl Iuamerpom 10 250—300 mm
MOT'YT NPOYHIIATHCH NPH MOMOLUH NOJHBOMOeYHHX MaliuH. Boxa mo
WJIaHry MORAeTCH HH3KOHANOPHBIM HACOCOM TaKHMX MaliHH B TpyOy
Y ROXJAENPHEMHHKA HJH CMOTPOBOIO KOJIOALlAa, pasMBIBaeT H BBIHOCHT
OCafloK.

HHorna HaXofMT npuMeHeHHe TNPOMBIBKAa GLITOBOR CEeTH CTOYHOH
Bogo#l. B cmoTpoBOM Konozue craBHTCs npo6ka. B pacnosioxeHHOM
Bhlle y4yacTKe CETH CKANJHBaeTcd CTOYHas Boja, CO3Aaercd IOANOD.
3ateMm npobka yGupaercsi, H NMOTOK CTOYHOH BOAH C NOBHIIEHHOM
CKOpOCTBIO TedeHHs mpoMbiBaeT TpyOy. Taxoit cnoco6 NPOMBIBKHU
nesecoo6paseH Npu HEMEJKOM 3aJIOXeHuH cetH H GOJIBIIHX pacxo-
Jax CTOYHEIX BOJ.
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Ta6anma 58. KoBwoske cHapamsl JIHMY AKX

O6uasn Toawnna
Buyrperunf | pyypyya, | Aanna AMHna JAHCTOBOR BuecTu- Macca,
AuaMeTp, MM xopryca. | oo cxobamu, cTanm MOCTb, Kr
MM MM MM Kopnyca, n
MM
210 262 450 835 3,0 14 13,9
300 384 600 1125 3,0 35 25,5
400 486 800 1465 3,5 75 42,3
480 550 832 1528 4,0 100 57,9

[Ipu Mexanwyeckoit npouHcTKe yJaleHHE OCafKa NPOH3BOIUTCA
{lyTeM ero crpe6aHus K CMOTPOBOMY KOJOILY H Roabema Ha MoBepX-
HOCTb 3eMyH. JInsi MexaHHueCKOH NPOYMCTKH YnoTpeGasiorcss pas-
JIMYHbIE CABHTAIOWIHE OCANOK CHAPANB!, H3 KOTOPHIX Haubonee YAOGHH
CHapsiAbl KOBLIOBOIO THMA, [IO3BOJIAIOLIHE CPa3y e NoAHHMAaTh Oca-
RoK Ha nosepxHoctb 3emau. B JIHHUW AKX um. K. JI. [Tampunosa
paspaboTaHel KOBIIOBbIE CHAP /bl C ABTOMATHYECKH 3aKPLIBAIOUIUMHCS
H pacKphiBaloUMHCA CTBOpKamH (tadn. 5.8).

[lpu Mexanuueckoii npourcTKe TPY6 ANA NPOTACKHBAHHS CHapsi-
J10B NPHMEHSIOTCS MeXaHuyecKue UAH pYyuHble Jebenxky. B wacrosuiee
BpeMA B Hauleft cTpaHe JefejKH LEHTPANH30BAHHO He H3IOTOBJSIOTCS.
B HekoTOphIX ‘ropogax NpOH3BOACTBEHHBIE YIpapieHHs BOROIPO-
BOJHO-KaHA/H3aIlHOHHOTO XO3AHCTBA H3TOTOBJSIIOT I/ CBOHX HYXI
NeGelKH ¢ JABHratensiMuy BHYTPeHHero cropamus. B JIHUU AKX
M. K. [. INamdunosa Geina paspaborana neGenka, MoHTHpyeMas Ha
wacch 'A3-51, ¢ gsurarenem YJI-25I', ycunuem ua kanate 15 kH
M CKOPOCTbIO ABHXKEHHs KaHaTta 10 24 m/MuH. Msnnekaemuit us tpy6
0CaJioK CK/MaJbiBaeTCsl B CMelHajbHble KOHTeHHephl (KOHCTPYKLHS
paspab6orana B JIHUM AKX um. K. J. amdunosa) smecrumocrsio
260 1 (820 820x 465 Mm), npHcrmocoG/eHHBIE IJsf BLIBO3a Ha KOH-
TefiHepHON MycopoBo3Ho#l MawnHe KMM-2.

[TpouspopurenbHOCTL npoduiIakTHuecKOR NpPOYMCTKH KaHasiu3a-
UMOHHON ceTn KoJe(/eTcs B 3HAUMTeJ bHBIX NpellesiaXx ¥ 3aBUCHT OT
MHOrHX (aktopoB. B Ta6a. 5.9 naubt cpefHHe HOpmb 06GCcayKHBaHHS
KaHaNu3aLHOHHOU CeTH, NpuHATHE B JIeHHHIpaje.

OuHcTKa JOXKIENPHEMHHKOB MNPOH3BORMTCH HioCcOCAMH pasJ/ny-
HbIX OTCTOMHBIX €MKOCTeH, BaKyyM-MallHHaMH. QcHoOBHble TeXHHYe-
CKHe TOKasaTesH MOJAOGHBIX MalHH, BBINYCKaembix Ap3aMacCKHM
3aBOJIOM KOMMYHAJIbHOTO MallHHOCTPOEHHSA, NPpHUBenensl B Taba. 5.10.
[TpousBonHTeLHOCTL HJIOCOCOB 3aBHCHT IVIaBHbIM 0oGpasoM OT HaJjib-
HOCTH BBIBO3a OCaJKa, a TaKXe OT 3aCOPEHHOCTHU HOXKJEeNpHEMHHKOB.
O6uiuno 3a cMeny ouuulaercst 15—30 poxaenpuemuukos. [Ipu orcyr-
CTBHH HJIOCOCOB JIOXKIENPUEMHUKH YHCTAT BPYUHYIO yepHaKaMH ¢ No-
rpysko# H3B/JE€KaeMOro 0Calka B cleuuanbHble KouTeHuepwl, aHa-
JIOTHYHBlE O KOHCTPYKLHH NpUMEHAEMBIM AJMS MexaHHYecKof npo-
YHCTKH TPYO.
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Ta6auna 5.10. TexuuueckHe NoxasaTeNd BaKyyM-MallHH

Haunwmeno-

BaHue Hn-980A HUn-980B KAO-503-B KAO-505-A KO-507
nokasareuneft

Tun 6aso- |3WJI-130 | 3KWJI-130-76 | TA3-53-12] KamA3-53213 | KamA3-53213
BOTO LUACCH
Buyrpesn- - — 100 125 98
HHR KHamerp
BCACHIBAIO-
meft TpyGH,
MM
Bwmectu- 2,6 3,2 3,6 10 6,7
MOCTb I1iH-
CTepHH, M®
Maxkcu- 4,0 4,5 4,0 3,5—4,5 —
ManbHas
rny6unxa Bca-
CHBauud, M

§ 5.7. YcTpauenne 3acopeHnii KaHaNH3aUHOHHOM
ceTH

YcTpaHuTh 3acOpeHHe MOXHO cjefyiomum o6pasoMm:

¢ nomompelo Tpy6u auamerpoM D = 18 MM (Ha BHIXOAHEIX Tpy6ax
BHIrpeGHHX KOJOALEB);

NIPOBOJIOKON, THOKHM LIJTAHTOM HJIH NaJIKaMH-IPOARHXKaMH (c ony-
CKaHHeM B KoJiofeu);

NyTeM HENOCPEJCTBeHHOro pasGopa uiH pas6HBKH 3acopa
BPDYUHYIO B MeCTax [MPHCOeAHHEHWH K TOHHE/NbHEIM KOJIIeKTOpam
(c onyckaHueM B IIaXTy HJH CKBaXXKHHY pPaGOYHX B FHEPOKOCTIOMaXx
Hau Ope3eHTOBON CcHenofexie);

PasMEIBOM HJIH NpPOGHBKOH 3acopa C MOMOILbIO NOJHBOYHOH Ma-
IIHHE], THAPOAHHAMHUYECKHX BHICOKOHANODHHIX YCTAHOBOK HJ/IH KOMII-
peccopos.

Apapuiinbie GpHrafinl BOJIKHBI GbIThb OCHAILIEHHI CJAEAYIOUHM CIe-
IHaJbHEIM aBapHiHEIM 3amacoM OOOpYAOBaHHS, HHCTPYMeHTa H
HHBEHTapA:

IporuBorasu

Cnacatenbunle nosica

IepenocHbe JecTHHIH

Jlombl . .

Jlonatat

KyBangnt

Tonoput

Muns . -

Tepexocnnre snexrponamnu ¢ xabeem

Anektpodonapy

Bepeskn pauHOMA, M. A

CHrHaNbHEE 3HAKH . . . e e e e e e
luTer a9 orpax<aeHus pado-r, e e e e e e
Beapa . . . . e e

Kpumxn Ans MIOKOB

N i D

@ .
OO O b BN == BN o
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Pewerxu

1
Canoru pe3mxonb1e c Jmunnumn roneﬂumamu, napa P e 2
l"mxpoxocnom......,..........,.....l
BpesenToBblii XocTiom . . e e e 2
ITpoBonoka auamerpom 6,5—7,0 MM Mapxu YOA, M . . ... . 30
I'n6kuit Bad, M . ., . .. . ... 60
Tanxu-npoxBHKKH mopamomunuesbxe. R (10
Tpy6a merannauueckas D = 18 mM, M . . . . . . . . . ... 4
Tpy6a HanmpaBnsiowas, M . . . 6

[Monusounan Mawnna wiu Bmcoxouanopuaﬂ ycmnoaxa (npnuen-
Has WIH Ha aBTOXOAY) .

ApapuiiHas MawuHa c uequoGex&beM "HacocoM npnuenglM
Znra(parMoBLIM HACOCOM . S
[Tapoo6pasoBatens [-163-B Ha aBToxouy B
Kackn . . .. .. . .. ... ... .. .. .00 2

——

§ 5.8. 3xcnayatauHs TOHHEJbHLIX KOANEKTOPOB *

Oco6eHHOCTH TOHHENLHBIX KOJJEKTOPOR — Gosblie rayCGHHbl 3a-
JIOXKEHHA H AHameTpwl, KpyiiHorabapHTHbIE WIaxXThl ¢ IllepenaiHbIMH
yCcTpoOHCTBAMH H BOROSOAMH B OCHOBAHHH, BHICOKAs CTOHMOCTb COODY-
XeHUH, NoBbILIeHHbIe TPeGOBaHHs K HONFOBEYHOCTH U Ap. — 06YyCl0B-
JIHBAIOT HEOGXOAHMMOCTb NOPYYAThb MX 3KCONYaTALMIO NpH NpOTHA-
JKEHHOCTH KoJJjekTopos A0 150—200 KM crieuHanu3supOBaAHHBIM CHY K-
6am padOHOB, B COCTaBe KOTOPBIX HMEIOTCS 3KCNYyaTalHOHHbIe
yuacTkH, obcayxupaoluyie no 50-—75 KM CeTH.

Cxema OpraHH3auUMH 3KCHJAYaTallHOHHOTO paHOHAa TOHHENbHBIX
KosektopoB (PTK) npumepHo aHalorHyHa mpeACTaBJeHHOH Ha
puc. 5.1. B cocrase PTK, nomumo épuran o6XoxuHKoOB AAsi NpOdH-
JIAKTHYECKOr0 H TEXHHYeCKOTO OCMOTpa, MJaHOBO-NpenynpefuTe/ihb-
HOrO M aBapHHHOIO PEeMOHTOB, HMelOTCA elle GpHraAbl /s yCTpaHe-
HHA 3aKyNOPDOK M 3acopeHuil B CTOAKax TMNepenajiHuX YCTPOHCTB,
CAYXObl M OpHTajbl TENEBM3HOHHOTO M reoPH3HYECKOro KOHTDOJS.

Uucnennocts pabounx Opuraj cocras/ser 6—I13 uenosek B 3a-
BHCHUMOCTH OT TJIYGMHBI IIaXThi, AHaMeTpa KOJJeKTopa M Xapakrtepa
BEINOJIHSAEMBIX PaboT.

OcHoBHble npodeccHd paGoyHX, HEOOXOAHMMEIE NPH IKCMJIyaTauuH
TOHHeJLHHX KOJJEKTODOB: CJeCapH aBapUHHO-BOCCTAHOBHTENbHEIX
pa6oT, 3JeKTPOMOHTEpPHI, ONepaTop-pafHoMexaHuk, caecaps no KHII,
MaluMHHCT JieGelKH, CTPONaJIbIIHK.

ToHHebHbIE KOJJIEKTOPbl TPaHCIOPTHPYIOT, KaK NpaBHJO, OTHO-
CHTeJbHO 60JIbIIHEe KOJHYECTBA CTOYHBIX BOA C CaMOOYHILAIOMIHMHCSA
CKOPOCTAMH MOTOKA, INO3TOMYy OcaJKM B HHX, KakK NoATeepXKiaer
OMBIT 3KCIJIyaTallMH, HE OTK.1a/blBAlOTCA H HEOOXOAMMOCTh OYHMCTKH
otnagaer. Hapsany ¢ 3THM 3HayuTeNBHO MOBL&eTcA ofbeM mpodH-
NaxkTHYeCKHX pabor.

HapyxHbil ocMOTp NMPOH3BOgUTCA He pexe 2 pa3 B mecal. Llens
OCMOTpa — MNPOBEPUTh:

* Hanucawo npm yuacthd nux. M. B. Jlupmuna.
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HalJli4ue, COCTOSiHMe TIDY30BHIX H JIIOACKHMX JIIOKOB INAXT, IJOT-
HOCTb HX TPHJIEraHus;

NpaBHJIBHOCTb YCTAaHOBKH KOMIIJIEKTOB JIOACKOTO Jasa ¥ rpyso-
BOro JIIOKa Ha Npoesxed YacTH H MO BEPTHKA/JbHOH OTMETKE;

Ha/lp4ye KOOpAMHATHHIX Tab/aMYeK, NPaBH/ILHOCTE MapKHPOBKH;

COCTOsIHHE [IOBEPXHOCTH 3€MJIH B pafiuyce 25 M OT coopyKeHHs H
N0 NMHUM TOHHEJSA,

3ara3oBaHHOCTb B BepXHei yactu maxt Ha CO, n CH, npuGopom
mu-11;

paboTy JIMBHECNYCKOB H aBapHAHLIX BLINTYCKOB B BOJLOEMBI.

Texnuuecknit ocMOTp WaXT H OYPOBHIX CKBaXKHH MPOM3BONHTCS
He pexxe 2 pas B rop. llear ocMOTpa — ONpelenuTh:

COCTOSIHHE T'OPJIOBHHB M JIIOACKHX J/1a30B, JeCTHHL, OrpaKieHHuH,
peleToK M 3aKJaIHBIX YacTeHl IIMTOBLIX 3aTBOPOB, CTOSIKOB, KpemJe-
HHH CTOSIKOB BOAONPHEMHBLIX H BOAOGOHHEIX YCTPOMACTB, KOHCTPYKUMIA,
rie o6pasyiorcsi GHICTPOTOKH, CTEH, MOJKOB, GAHKETOB, Ieperopojok,
paccedeK TOHHE/Ib — LIaXTa, WIaXTa — NPHCOENHHEeHHe, [IaxTa —
IITOJIBHSA;

Pacxo/l ¥ COCTaB CTOYHOH XKHMAKOCTH B NPHCOENHHEHHSX OTKPHITOM
ceTH K maxre ((pHUKCHpyloTcs AaTa, BpeMs, INOrofHble YCJOBHA);

ocafioK Ha MOJIKaX, JIECTHHUAX, OTPaXJeHHAX B TOHHeNE;

COCTOSIHME THIPABJHYECKOr0 PEXHMA B TOHHEJNLHOM KOJIeKTOpe
Npu cnJjase cHera.

Jna KadecTBeHHOrO TeXHHYECKOIO OCMOTPa COOPYXKeHHil mepen
ero mpoBeieHHeM HeOGXOZHMO NPOH3BECTH OYHCTKY M MPOMBHIBKY BCeX
3/IEMEHTOB IIAXT M GYPOBHIX CKBAaXWH, NIPUYEM KOTHYECTBO paGoyHX,
HeoGXOQMUMBIX AJisl BHINOJIHEHHS 3THX pabor, cocrasjser or 4 mo 12
yesI0BeK B 3aBHCHMOCTH OT CJOXHOCTH KOHCTPYKUME M IVIYGHHH CO-
OpYKEeHMH.

TexHuyecKMH OCMOTDp TOHHe/eHl BHIIOJHfAETCS He pexe 1 pasa
B 2 roja 4 nposopurcsa 6puranofi or 7 1o 1! yenoBexk B 3aBHCHMOCTH
OT ryGHHEI 3aJ10XKeHHs KOJJIeKTOpa 10J DYKOBOACTBOM JBYX HHXKe-
HepHO-TeXHHYECKHX pabGoTHHKoB. Llesp ocMorpa — ompeaenuTs:

COCTOsIHMe JIOTKa TOHHE/Si (MCTHpaHHe) M NPHJYHHB 06pa3oBaHHus
ocajka B TOHHeNE;

COCTOSIHHE BHYTDeHHEH MOBEDXHOCTH TOHHeNAs, HajlHyHe MeXa-
HUYecKHX paspyIIeHHH, TPEUIHH, NpPOTeYeK, BHICOJIOB;

COCTOSIHME pacCeyek: TOHHEeJNb — IITONbHSA, TOHHENb — IHAXTa,
TOHHe/b — OYypoBas CKBaXKHHa.

B npouecce 3KCNAyaTauHu TOHHENBHEIX KOJJEKTOPOB HPOH3BO-
IATCH: TeXHWYECKHi KOHTPOAb 3a TNOAKJ/IIOYeHHeM OTKPHITOH CeTH
K COOpYXeHHsAM, INpOBeleHHeM I[OJI3eMHBIX paGoT Haj TOHHENEM M
B HeNOCPeACTBEHHOR GAM30CTH OT Hero, c6pocoM cHera H3 CaMoOCBa-
JIOB B WaXxrhl BO BpeMs CHEroCiaBa, CTPOHTEJbLCTBOM H PEMOHTOM
TOHHeJlefl M COOPYMXEHHH; JHKBHAAUKMA 3aKyNOpoK B MepenapHbix
ycrpolictsax, maxraXx W OypPoOBbIX CKBaXHHaX.

Jsis TexHHYecKOro OCMOTpa TOHHEJLHBIX KOJIJIEKTOPOB, TIPOH3-
BOACTBA HX peMOHTAa JOJIKHH TNpelycMaTpHBaTbCA BO3MOXKHOCTH:
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npekpamarb TPAHCNOPTHPOBKY 110 HHUM CTOYHKIX BOJ, I/ 4ero Koj-
JIEKTOPHI JO/IKHBI OBITh 3aKOJbUOBaHH JHG0 HMET, Ay6/ephl; OTKJIO-
YaTh NMPHCOEAHHEHHS KaHA/NM3AUHMOHHBIX ceTedl K maxtam H GypoBhIM
CKBaXHMHaM; NPOH3BOAHMTL COPOC Yepe3 aBapHiAHBIe BbUTYCKH M JIHBHe-
CIyCKH B BOROeM (NpH 3TOM HEOGXOAMMO pas3pellieHHe OpPTaHH3aLul
0o OoxpaHe Bof).

B cayyasax, Koria HeBOSMOXHO HCKJIOYHTH NpeKpalleHHe TPaHC-
HOPTHPOBKH IO TOHHENLHBIM KOJAJEKTOPaM CTOYHLIX BOJ, o6c/enoBa-
HHe TeXHHYeCKOro COCTOsAHHMSA YAOOHO OCYILIECTBJATL C MOMOUIBIO Nepe-
ABHXXHOH Te/NeBH3HOHHOH YCTaHOBKH.

Tenexkamepa TaKoOH yCTaHOBKH, YKpen/ieHHas Ha NepefBHIKHOR
TeJleXKKe, BBOJUTCA B KOJJEKTOP H ABHXKETCA Mo HeMy, nepejaBas
H300paXeHue Ha Te/edKpaH, YCTAaHOBJEHHBIH B Ky30B€ MHMKDOaBTO-
6yca, rie Takxe CMOHTHPOBAH MyJbT yNpaBJeHus.

B Jlenunrpafe ¢ nomoulbi0 TeneycTaHOBKH OCMOTDPEHO OKOJIO
50 % TOoHHeJNbHBIX KOJ/eKTOpOB. [IpuMeHEHHe 3TOro MeTofa MO3BO-
JIgeT HCKJ/IOYMTL KOHTAKT JIOAeH CO CTOYHOH KMAKOCTBIO, IpocJie-
AuTb AMHAMHKY Das3pylleHHs KOJIJIEKTOpa, COCTABHTb AeEKTHLIe Be-
JAOMOCTH Ha KaNHMTaJbHLIH DEMOHT, CBOEBPEMEHHO MPOH3BECTH TEKYy-
mMMA HIN KaNUTaJAbHbIA DEMOHT.

Bo3mMoXHOCTH TeXHHYECKOro o6C/lef0BaHHS TOHHENbHHX KoJJeK-
TOPOB TEJEBU3HOHHON YyCTaHOBKOM OrpaHH4MBalOTCA NpH 3anoJiHe-
HHHM KOJJeKTopa CTOYHBIMM BOJAaMH G6oJee MOJOBHHH IHaMeTpa;
KpoMe TOTO, 3THM METOAOM HeJ/ib3Sl ONpeNeJHTb COCTOAHME JIOTKa
KOJeKTOpa H APYTHX Kese306eTOHHbIX KOHCTpYKUHA. B sTtnx cay-
Yyagx MNpHMeHAIOTC reodpHsHyeckne Meroinl Aedbekrockonuu. C mo-
Mmoulbio KaporaxHo# cranumu CK-1-74 meTonamu KaBepHOMETpHH H
TEepMOMETPHH ONPERe]SIOTCs MecTa NPHTOKA TDYHTOBLIX BOH, oOle-
HuBaeTcsi OOBbeM 3TOr0 NPHTOKA, YTO [103BOJIiET NPOrHO3HPOBATh
MecTa BBIHOCA TPYHTa H3 3aTPpYGHOrO UPOCTPAHCTBA B KOJJIEKTOD,
ycTaHaB/AMBAIOTCA YPOBHH JOHHOTO OCalKa C MOC/elyIOlHM BHIYHCIIE-
HueM ero ofbeMa M 3anONHEHHEM KOJJNEKTOPA CTOYHRIMH BOJAMH.

C nomowplo ceficmocranunn CMOB-0-24, annapatypst MATI-1 H
aneKTpopasBefoyHoi annaparypnl [IOMI1-14 onpenensores 30HH
BbIHOCA TPYHTA M NYCTOTH HaJ TOHHEJbHBIMH KOJIEKTOPaMH, pasMephl
MyAbJ OCefaHHA FPYHTa 3a OOAeNKOM WAXT W GypOBLIX CKBaXKuH.

JBaguaTHNSATHAGTHHA ONBIT 3KCMAYATAUHH TOHHENbHBIX KoJlJeK-
Topos B JleHuHrpajie MoKasall, YyTo HMEET MeCTO M3HOC JIOTKOB, pas-
pylueHHe BOAONPHEMHBIX YCTPO#ACTB M BOAOGOEB WAXTHHIX Nepenasos,
Hanuyde TeyeH B CBOAAX KOJEKTOPOB, pa3pylieHye XKene300eTOHHbLIX
py6awer, KOppo3Msl OrpaxieHul, BJAMAHHE COCTaBa CTOUHBLIX BOJA
Ha KOHCTPYKUHMIO TOHHE/s, paspymawmire AeACTBUS ra3oBoll KOppo-
3uH ¥ 0p. BeiasaeHHble B npouecce KCMAYaTaUHH KOHCTPYKTHBHbIE
HeNOCTaTKH YYHTBIBAOTCS NPH pa3paGOTKe NPOEKTOB HA PEKOHCTPYK-
IHIO CYWECTBYIOIHX H CTPOHTENLCTBO HOBBIX TOHHENbHBIX KoJJieK-
TOPOB.

Hopumbl Ha sKcnayaTalHtio maxr # 6ypoBblX CKBAXKHH TOHHENLHBIX
KoaneKTopoB (onuiT JleHuHrpaga) npusesensl B taba. 5.11.

176



evrd
1 -ted ol-g MMMAOLBLARANAY SHHeEHIK
1 eygdeed 0J-g dornowodinerg 623 002 ge0‘0 ¥0'0 -A1390 I0MDIRHHXI]
eyedeed 0J-¢ loged XMHIUILIHE
8 -oHeidoog-oHgudede  adedor)) P11 001 10°0 80°0 dLOWD0 YHMNDPhHHXIL
exisd w Gz davog annghve ndy
1 -ted oJ-¢ 3HMAOLBIARANNY SHHRE MW
1 erudeed ol-g dainowodiorg epl 121 950°0 990°0 -AIr590  30MIIRHMHXIL
ersdeed oJ-g loged XMHALILHE
L -oHerdog-oHyudese  qdedar) 68 [:72 600 110 dIOWD0 HHMOORHMHXI]
exid w ¢z—0g anngfive nd p
I -eed oJ-¢ WHMAOLBIARANNY QHHBREHX
1 eygdeed ol-9 daiHOWOdLNAUE 96 8 £80°0 S60°0 -£1r500 30YMIORUHXAL
eygdeed oJ-g 1oged XMHILILHE
9 -OHeIY208-OHYHdeaR qdedar) 19 £€g £1'0 al‘o dIO0WD0 HHMOIRHHXD]
erid w gz—¢I aumgfive ndy
1 -ted or1-g wHmMdoLBrARANNY JHHEaHX
1 erudeed ol-g daiHoWOdLNUE oL 63 gi1‘o Se1'o .AUD00 30XIPhHHXIL
ersdeed oJ-¢ Joged XMHIIAIHE
S -OHeld0d-OHYHdegR adedor) 124 or 810 z'0 dLowd0 HHMO9RHHX3],
w g] op awngfive ndp)
HONHE WOLIW HONHE NOLdIt
xyhoged
oa1d sEDRNHPHIRAY 109ed
=3hHIO)] h-1tok JHMREOHIWHBH

‘BHUBEHXALIQ0 AVHHHYD eH
gswadd aondurenwdoy

LM ‘9 8 eM2daOWRh | 8H
pHHREUWAro9o mWdoH

(evedyunualr M LEJ)

20dOLNAIION XMHALIHHOL HHXKewy> xMaodAQ H Lxem oiMneleAruddé BH MWJOH IMHHAWAdYg ‘[['¢c emHVQE |

177



§ 5.9. Oxcnayatanus AloKepor

JKcnayarauus AIOKepoB BKJOYaeT B cebs ciaenyiomue paGoThl:

TeXHUYecKHi ocMoTp | pas B 2 Mecsla BXOAHOH M BHIXORZHOH
KaMep M KaMepbl 3aiBHXKeK;

CMasKy H OKpacKy 3aTBOpOB M MHGEPOB M MX 3aMeHY (10 Mepe
HeoGXONHMOCTH);

NPOYHCTKY MIOKepOoB.

IlpouncTKa MIOKepOB NPOM3BOAMTCS MEPHONMYECKH B 3aBHCH»
MOCTH OT THIPaBJAHYeCKOro pexuMa MX pabotel. [la1s storo moryt
NPUMEHATbCSH PE3HHOBLIE MJIM JeAsHble mapel auamerpom 0,6—0,9D
nokepa. Ilpu npouncTKke pe3HHOBBIMH LIapaMH PaGOTHI NMPOH3BORAT
B CJeAyIolleM INOpsAAKe: NPONYCKaloT Mo AOKepy TOHKHHA Tpoc ¢ Mo-
NJIaBKOM; NPOTACKHBAIOT paGoYHH TPOC; NPOYHMIAIOT RIOKED Pe3UHO-
BbIM IIAPOM C NepeiHUM M 3aJHHM TPOCAMHM MPH YCJAOBHH YCTAaHOBKH
IBYX Ne6efoK Ha BXOJHOH W BBIXOJHOH KaMmepax.

Ilpu npouncTKke feAsHEIMH IIapaMH CHayaja 3amycKaloT Iuap aHa-
merpoM 0,6D, ecay OH NPOXOAHT CBOGOAHO, TO [PHMEHSIOT MIap
nuamerpom 0,9D. Xopomuit adgdeKT MoXKeT JaTh TakKxKe IPOMbIBKA
IIOKepOB BOJOH H3 peKH.

§ 5.10. [lnasoBo-npeaynpegHTeNbHLIH PEMOHT

PeMOHT ceTH MoxkeT OHITb TeKYIIHM H KaOHTaJbHHM. TeKymuf
PEMOHT BKJI0YAeT: JIHKBHAALMIO MEJKHX MOBpeXAeHHH (3aMeHY cKob,
3aJeNKy CBHIEH B KOJIOALAaX, nepeGOpKy rOpJOBHH KOJIOALEB, pery-
JIHPOBKY BBICOTHOTO IOJIOXKEHHsA KPHIIEK H 3aMEHY JIIOKOB, PEMOHT
HOABHXHEKIX yacTell mubepoB ¥ 3aaBHkKeK U T. 0.). K Kanuranbuomy
PEMOHTY OTHOCATCS paboTBl: BHINIOJHSAEMbIE C BCKPBITHEM HOPOMKHBIX
MpOe3JioB; CBA3AHHEIE C NMOJHBLIM MK 4aCTHYHEIM PaspyuieHHeM TpyO H
KOJIOALUEB H HeOGXOAHMOCTbIO MOJNHOH HJIH YacTHUHOH 3aMeHb paspy-
IIEHHBIX MJM 3aCOPEHHBbIX cerell.

IIpy BO3HHKHOBEHHM ONACHOCTH 3aTONJIEHHS TEPPUTOPHH BhIIE
PEMOHTHPYEMOrO Y4acTKa HeOOXOAMMO OpTraHH30BaTh OCTOSIHHYIO
nepekayKy CTOYHBIX BOJN HJIM NepenycK HX MO CaMOTEYHOMY JOTKY.
Ilna 6Gojee onepaTHBHOH JHKBHAALUMH aBapHH, CBA3aHHBIX ¢ BOCCTa-
HOBJIEHHEM pa3pyILIeHHOH KaHa/JH3allMM, CAelyeT HMeTb B COCTaBe
aBapuiiHOR GpHrajbl pe3epB YHCAEHHOCTbIO 3—4 pabouux, a TakKe
JONOJHHUTENBHO CJIefyIollHe MeXaHH3MBL

wacoc CJI 800/32 ma aBroxoay, T,
aBTOKOMIIpeccop, WIT. .
sKcKaBatop «Besapych» ¢ anuuﬁoﬂ CTpe./Ioifx ‘wr.

aBTOKpaH 6-ToHHBIA, LUT. e
HHBEHTapHble KpemIeHHd s Tpaﬂmen M. oo 2

P J Y

Jhobule cTpouTeNbHBIE DaGoTHI Ha CceTAX CJAendyeT BLINOJHATH
c coGalofenuem «[IpaBu/l TexHHKH 0e30macHOCTH MPH 3KCNIYyaTaluMH
CHCTEM BOAOCHAGKEHHSI H BONOOTBEAEHHUS HACEJEHHEIX MECT».
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§ 5.11. Yuer paGotn coopymxenfii.
Benenne texnuueckoit ROKymeHTalUHH

[Tepeuenb TexHHYecKOH JOKYMEHTAUHMH NMPHUBEAEH HHXe.

1. HcnonuuTenbHble 4YepTexkM Ha Bce JelicTBYIOUIHE KaHaJH3a-
LHOHHEIE COOPYXKEHHs COCTOAT M3 reHnaana B macwraGe 1 :500 u
npobunet KadanauwsauMH B Macmrabe 1 : 50, IxcnayarauHouHas
cayx6a nojsyyaer HCNOJHHTENbHbi€ YePTeXXH OT CTPOHTeNbHOH opra-
HU3allHK NpH NpHEMKe B 3KCIAYaTalMI0 COOPYKEHHH.

2. CxemHl KaHaNM3alMH BCero ropoja ujH pafioHa Ha naaHierax
B Macmrabe 1 : 20 000 uau 1 : 25 000.

3. TexHuyecKkHe nacnopra Ha Bce JeHCTBYIOULME COOpYKeHHd
mo ¢opme (popma npuaaraercs).

Texuuueckut nacnopt

(HauMeHOBaHUe BKCNAyaTHpY:OWleH Opranu3alhd)

{agpec, MECTO DaCMOMOMKEHHS COOPYIKEHHI)

ButtoBan, poxpeBasi, ofuiecinaBHas

{(HA3HAY€HHE CeTH nonqepxﬂy'rb)

1. O6uiye csenenus

MporakesHocTs ceTy

Makcumanpubiit pacxon, M3/c:
B Hayafje CeTH

B cCepeiyHe CETH

B KOHIlE CEeTH

Ton moctpoikn

HaumenoBanue ﬂpOeKTHOf’I OpraHH3auuu

Homep u mndp npoekra, gata BhINYcKa

HanmenoBanue cTpowTeabHOfi Opranusauyu

Hara cocraBnenHs macmopra

{1. TpyGonposoan

enHsAS
c PaccTosirne dopma Iinamerp ?},’yg“a %o;g:n:?li
0OpYXKeHH s MeXJAY Ko- neraHHs
NOANAMA, M TPYS TPYOu, N i-apyﬁu. v KONNexKTopa
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111. DoxnenpHeMusie KOJOXIB!
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H Kamep
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naGiawo- Q6bexkT | Teueuus, HOTO Hasg cHo- | maomans PHAHLIX yeTpoit-
AeHHA M/c Pacxopa, | cogyoctn, | 2aTORAE: H 3aTo- cTBa
M3/c Mb/c HHS5 MJsieMuBX
Y4acTKOB
VI, CronMocTHas XapaKTepHCTHKa
TexnuyeCKkas XapakTepHCTHKa Hanoc
Ne ! 5 ,
° « , Crou-
unsen- | Agpec Tox 2 3 g- zo & woers)| & o 2
Tap- | o6beKTa BBORA R a x % s )l ag ]
Z 1) 2 © S =5 py6. =
el 22| § | £ |&sg| 58 3t | 23
2 = & c8E| %5 >3 >z
VII. Cerenenns o pedexrax
Ilata X apakTep Hnuna nobpe- [pHuuna
ocMOTpa MecTononoxenne AedexTa )@ﬁ(&;él;::;o BO3HHKHOBEHHS
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VIII. Tekymuft pemont

Tpy6Gonposog Hoxpenpuem- Cmotposoit PeweTka u
HHIA KoJIopew KOJIopen KPHILIKa JioKa
Topu
AnHHA, CTOH- CTOH- CTOH- CTOH-
M MOCTb, M? MOCTh, M? MOCTh, wT. MOCTb,
pyo6. pyo. pY6. pyo.
IX. Kanurtanbunft pemout
Hara

PaGoru y;:;g::fm NPOH3BOACTBAE OGvem paGoT CT°;$gC‘""

paGor ’




Pasden wecmod

IKCIUIYATALMS OYUCTHBLIX COOPY)XEHHUH
KAHAJIM3ALIHHN

F'nasa I. OYHNCTHBIE COOPY)KEHHS TOPOJCKOA KAHAJIM3ALMH

§ 6.1. Ycaosust paGoTbl OYHCTHBIX COOpPYIKEHHIH
rOpOACKOH KaHAaJH3aUHH

Sd¢HeKTHBHOCTE OYHCTKH CTOYHBIX BOJ TOPOACKOH KaHa/JH3alluH
ONpEResieTcsl YCAOBHSAMH CIIYCKa 3arps3HeHHBIX BOJ B BOJLOEMHI.
[opoackoe KaHafMM3auHOHHOE XO3AHCTBO BLICTYNAeT B KayecTBe OC-
HOBHOH OpraHH3auHH, NpHHUMAOWeE#l Ha OTBefeHHe H OYHCTKY CTOY-
Hble BOJABI NMPEANPHATHH TPOMBILJIEHHOCTH H HeCylneH BCIO MOJHOTY
OTBETCTBEHHOCTH 3a cOGpoc OYHUIeHHOH BOAnl B BOJoeMBl. TaKoH
NPHHUMI ycTaHaBauBaioT «[IMaBH/Ia TpHeMa NPOH3BOACTBEHHBIX CTOY-
HBIX BOJ B CHCTeMbl KaHalH3alUHH HaceJeHHHIX nyaktos» [19]. HUsJo-
xkeHHele B «[IpaBusiax» NOJIOXKeHHA OTHOCATCH TIJIaBHRIM o6pa3oM
K NOMHOH pa3fleflbHON CHCTeMe KaHaJH30BaHHUS O0beKTa, MOCKOJIBKY
B HHX He YCT2HOBJIeHbl NPHHUHIBI pacyeTa JONMYCTHMBEIX CGpPOCOB
3arpsi3HeHHH B JOXJEBLIX BOJAX, HE YCTAHOBJeHAa cTeleHb 3arpss-.
HEHHOCTH BpeJHbIMH KOMIIOHEHTaMH 4aCTH, NlepeXBaThiBaeMOH ropol-
CKOH KaHaJH3aLHOHHOH CeThio IOXJAEBBIX BOX M TOH YacTH, KoTopas
HanpasasieTcsi B BOJOEM, OTCYTCTBYIOT JaHHble IO pacyery CTeleHH
OYHCTKH JOXKJAEBHIX BOjl B COOPYXKEHHSIX MO HaKOIVIEHHIO H OYHCTKE
CTOKOB.

[Tpu noaHO# pa3fenbHON CHCTEMe KaHaJH30BaHHsS MOBEpPXHOCT-
HBA CTOK C TEPPHTOPHH TNPOMBIL/EHHBIX NJ0WAA0K He AOMycKaercs
cOpachiBaTh B OpPOACKHE ceTH. 3TOT MOTOK AOJKEH OTBONHThCS B BO-
IoeM CamOCTOSITeIbHOH CeThI0 H OUHIATLCA 1O YCTAHOBJEHHBIX
HopmatuBos [5]. B ciydae 3HauHTeNbHOH 3arpsi3HEHHOCTH, Cepbe3HO
BAHsiOIWEd Ha ycJOBHA c6poca CTOYHBIX BOJ BCEX BHAOB B JaHHbIA
BooeM, K MOBEPXHOCTHOMY CTOKY UPeNbABJAIOT TakHe e TpeBoBa-
HUS, KaK H K NPOHM3BOJACTBEHHBIM CTOYHBIM BOJaM.

NonycTuMass KOHUEHTPAUus BpeJHbIX NPHMecell yCTaHABJIMBAETCA
B clepylowest nocaenosarensHocTH. [lo ycaosusiMm c6poca CToYHBIX
BOJ B BOJOeMbl (cM. «MeTojuyecKHe yKas3aHHA MO NpHMeHeHHIo npa-
BHJl OXpaHbl OBepXHOCTHBIX BOA OT 3arpsI3HEHHS CTOYHBIMH BOJaMU»
[13]) ompexensiercAd KpaTHocTe pa30aBieHHs] OYHIEHHBIX CTOKOB
B BOJHOM OO6bEKTe n. 3aTeM onpeensiercss AOMYCTHMas KOHUEHTPAus
BPEJHOTO KOMIOHEHTA B OUYHIIEHHOA BoOJE:

Cou=n—1(Cp, n.K‘Cp)+Cn. I 6.1
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B srom BuipaxeHuu Cy, 4 B C, — npesenbHo ROMycTHMas H
daKkTHIeCKas KOHLEHTpAllusi BPEIHOr0 KOMIIOHEHT2Z B PEYHOH BoJe.
He crnenyer ynyckarte M3 BHAY, 4TO BeauuuHa Cy 5 x MOXeT OBITH
yMEeHbLIeHa COIVIaCHO MpaBHJy HAJOXKEHHs! BO3LEHCTBHA pslla KOMIO-
HEHTOB C ONHHAKOBhIM JIHMHTHDPYIOIIHM MpPH3HAKOM BpPEXHOCTH *.

Ecan BpenHbie KOMIIOHEHTH HMEIOT ONMHAKOBLIH NpPH3HaK Bpel-
HOCTH, TO BCTYNaeT B CHJAY NPaBHJO:

Cy Cq
C;‘l. A K + Cg. A. K

C
+o R <L ®-2)
n

MoxHo HasHauaTb 3HayeHHA  JONYCTHMBIX  KOHLEHTpauH#
spennux Bewects Cy, C,, ..., C, HCXOXA M3 BO3MOXKHOCTeH mpej-
NPHATHA 10 CHHXKEHHIO KOJIHYecTBA COpachlBaeMHIX 3arpA3HeHHH
JH60 TMPOMOPUHOHANLHO HX YHCJAY M YyMEHbLIATb NpPENeNbHO HONy-
CTHMBIE KOHUEHTPAlHUH:

Cy= o CF A%, (6:3)

Bonee JornuHo pacnpenensith MeXAy NPEANPHATHAMH MpelebHO
JOMYCTHMBble COPOCH KOJNHYECTBA 3arpsA3HeHHl, YYyHTHBaf MOLIHOCTH
NpenNnpHATHA, YPOBEHb COBEpLIEHCTBa TEeXHOJOrHYeCKoro mnpolecca
H BOZHOFO X034fCTBA W PYKOBOACTBYSICb HEOGXOAHMOCTBIO BbINOJHe-
HHSi TNpPHBENEHHOTO BHILE YCIOBHA.

3areM ycTaHaBIHBaeTcsi JONMYCTHMasi KOHIEHTpalHA TeX Xe
KOMIIOHEHTOB B MOCTYNAIOLIHX Ha OYHCTHYIO CTAHUHIO CTOYHBIX BoJax
¢ ydueroM 3(peKTa OYHCTKH HX COBMECTHO C OHITOBHIMH CTOYHBIMH
BOZaMH:

Cp = Coul(1 — 3). (6.4)

Sddexr ouHcTKH D (B ZONAX €NHHHLKLI) NPHBEAEH B MPHIOXKEHHAX
«[TpaBus». [NonyuenHoe 3uauenue C, oTHOCHTCS K B36GOJTaHHOM npobe
CTOYHHIX BOJ, COJEpXKamel JaHHOEe BEIEeCTBO B PAaCTBOPEHHOH H
HepacTBopeHHOlH (opMax.

Beauyuna C, He Jo/MKHAa NpeBHINATh AONMYCTHMBIE 3HAYEHHS
TeX e BewecTB A GHOMOrHYECKOH OYHCTKH CTOYHHX BoA. Huxe
NPHBOAUTCA BBIMHCK2 H3 TepeyHs AOUYCTHMBIX KOHIEHTPAaLHH /st
Haubosee 4yacToO BCTpeyalomuxcs 3arpasHenust (191

* ABTOpH CYMTAIOT, 4YTO YK43aHHHA NPHHUKN MOXeT OHTb DACNPOCTPAHEH
TOJBKO HA OFPAHHYEHHOE YMC/JIO KOMHOHeHTOB. COIVIaCHO TEOPeTHYECKHM pacyeTam
BEPOATHOCTh OJHOBPEMEHHOIO BO3JIEACTBHA HECKOJLKHX AeCATKOB M COTEH BELIECTB,
ConepxKalUXCA B CTOKAaX TOPONOB C PAa3BHTOM NPOMHILIIEHHOCThIO, BECbMa HHYTOXHA.
Hayynoe o6ockoBaHHe ynoMsiHyTOro yc/JOBHS BHITASAKT JOCTOBEPHBIM TOAbKO JIKIIL
AN TpeX—MATH KOMIMOHeHTOB. B BoZoeMaX XO3AHCTBEHHO-IHTLEBOrO H KYJbTYDHO-
OHITOBOrO BOAONONB30BAHHA CYMMAapHOE NPHCYTCTBHE YWHTHBAETCA TOMBKO Vs Be-
mecrs I u I KnaccoB ruruenHueckoll onacHoOCTH
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Honycraman

KO HUeHTPAlH A
ans G6uono-
rHYecKon
OYHCTKH,

Mmr/n
Amomusall . . . . L . L . L L Lo o 0,75
AgeTon . . . . . L. oL o e 40
Bersom . . . . . . . . ... e e e 100
Banmagut . . . . . . . ... ..o 25
Buemyr . . . . L L L Lo Lo 15
Keneso . . . . 5
JKupst pacmTe.anbxe H KHBOTHBHE . . . . . . . .. 50
Kagmu . . . . . . .. . .. ... ... 0,1
Ko6Gaasr . . . 1
Kpacurenn ceprmcn;le W CuHTeTHuecKHE . . . . . . . 25
Mapraeny, . . . . . . . .. .. Lo 30
Menb . . . . . . . . . oo 0,5
Meranon . . 30
He¢rbuﬁe¢renponym1.............. 25
Hukens . . 0,5
Pryrs 0,005
CBHHEIL . . . . . v v v v e e e e e e e e e 0,1
Ceposogopog 1
CITAB:
aMHOHHEIE * |, . . . . . . . . . . e e . 20
HeHOHOT'eHHble * 50
Tutag . . . . . . .. e e e 0,1
Toryom . . . . . . . .. i5
denon 15
Xpom Tpexnanemumﬁ 2,5
Xpom 1IecTHBa eHTHHIR 0,1
Huanuasr . 1,5
Huuk 1

* [lpu pacnmafie HX B npouecce OYHCTKH He MeHee ueM Ha 80 9%

C Y4€TOM p336aBJIeHHﬂ NPOMBIIIJIEHHBIX CTOYHLIX BOJ FOPOJICKHMH
CTOK2MH BbBIYHCHASAETCA JONyCTHMass KOHUEHTpAaLHUA C Npou3BOA~
CTBEHHBIX CTOYHLIX BOI.

Cc= 3 (Cn —Cé) + Co. (6.5)

rze Q u ¢ — CyTOYHHE pacxomﬂ rOPOACKMX H OPOHU3BOJACTBEHHBLIX
cTrounsix Bof, M3/cyT; Ce — conepxkaHHe TeX XKe 3arpsi3HeHHH B OBl
TOBBIX CTOYHBIX BOAAX, MTI/J.

KonnuecTBO 3arpsA3HEHHH B GHITOBBIX CTOKaX onpegensiercsi 3KC-
nepUMEHTANIbHO JMHOO MO TabJauie BO3MOMKHBIX KOHUEHTpalHil, a TpH
OTCYTCTBHH KaKoro-aHO0 BellecTBa ero KoHUeHTpauus Cg NpHpaBHH-
Baerca nyJawo [19].

BoimoxHan
KOHUEHTPALH R
B OLITOBHIX
CTOUHBIX
sojax, Mr/a
Amomunnit |, 0,5
Asor aMMOHuﬁﬁuﬁ e e 1820
Keneso . . . . - - .o 1—2
Kupu . . .. . . S 30—50
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Menp . . . 0 o0, 0,01—0,03
CIIAB (aruomBme) . . . . . . . . . ... .... 58
Cympdatet * . . . 0 .., 80—100
XmopHaet * . . . .. L. 40—60
unk . . .. .. .. ... .. ..., ... . 00203

*HcxoRs H3 cocTasa BOZOMPOBOZHON BOJH.

B Tex ciyuyasx, Korza ocafloK CTOYHBIX BOJA HCIOJb3YeTcss B Ka-
yecTBe YAOOpeHMsl, 3HayeHHe C CHMKaercsl Ha BeJHYuHY K B cooT-
BETCTBHH C DACYETHOH KOHUEHTpauUHeH NAaHHOTO BEUIECTBA B OCAfKe.
Beanunna K npusoautcs B npuaoxeHusix K «[IpaBunam»,

Takum obpasom, ZonmycTumbill cOpoc 3arpsi3HEHHH OT HpeamnpHs-
THSl ONpeleNUTCS KaK NpOH3BeJeHHe CpPEeLHeYacoBOro pacxofa (g
Ha Kouuenrpauuio C, rfy:

Gron = ¢C. (6.6}

B npenenax Gp,n BO3MOXKHO u3MeHATbh ¢ H C npu BBelenuH olo-
POTHOrO BOXOCH20XEHHS Ha NPEANPHSITHH JHGO COBEPLIEHCTBOBAHHH
TEXHOJIOTHYECKOTO Tpolecca.

O6mue TpeGOBaHHA K COCTABY CMECH CTOYHHIX BOJA, MOCTYMarouie
Ha OYHCTKY, BBITEKAIOT U3 YCIOBHA cOpoca NPOH3BOACTBEHHBIX CTOKOB,
KOJIHYECTBO KOTOPHIX MOXKET MaKCHMaslbHO Zocturats 50—60 % or
ofwero pacxona. B 3Tom ciyuae TeMmnepaTypa CMECH He MAPEBBLICHT
8 netHee Bpems 30 °C (mouyckaemas HJs NPOHSBOACTBEHHBIX BOJX
temneparypa 40 °C), pH ne Buififer 3a npenens 6,5—8,5 (145 npom-
crokos 6,5—9), XTIK ne nmpessicut BIIK 6o.ee, ueM B 1,4 pasa (muis
TpoMcTOKOB He Gosee yem B 1,5 pasa). O6biunbIM 118 3KCIJyaTa-
UHH COOPYMEHHH GHOMOrH4YecKOf OYHCTKH SBJSETCS COOTHOLIEHHe
BIIK: asor: ¢ocdop xak 100:5 : 1, npuuem BIIK ucuncnsercsa B
ocser/ieHHOH mpobe.

ITo cooTHOWEHHIO GHOreHHBIX 3J1eMEHTOB B GHITOBHIX CTOKaX pas-
GaBfesse B 2 pasd MPOUIBOACTBEHHBIMH BOJAMH, fae JHINCHHBIMA
asora H ¢ocdopa, N03BOJNSET YCHEUIHO BECTH mpolecc GHOJIOr HYECKOH
OYHCTKH.

O6ecnevende HOPMANbHHIX YCJOBHH 3KCMJyaTaluH OYHCTHBIX
CTAHUMA B NEPBYIO OYepenn 3aBHCHT OT COGJIOAEHHSI TeXHOJOrHYe-
CKOro peXuMa Ha MNPOMBILJIEHHBIX NpeAnpuATHAX. B cBs3u ¢ 3THM
Ha mepeaHH# NJaH BhIIBHral0TCA YETKHI ydeT pacXxojoBaHHA, cOpoca,
YTHIM3aUMH M JHKBHJAUMH MaTepHaloB H peareHToB Ha NpPOH3BOA-
CTBe, YTO OTPaX<€HO B NacmopTe BOAHOTO XO3sHCTBA.

§ 6.2. Opranusauus XMMHKO-TEXHOJOTHUECKOrO KOHTPOJS
3a pa6oToH OYMCTHOH CTaHLMH

XHUMUKO-TEXHONIOTHYECKUM KOHTPOJIb TECHO yBfA3aH C aBTOMaTu-
sayguelt pabOThl OYHCTHHIX CTAHUHMA H OCHALEHHOCTbIO KOHTPOJBHO-
H3MepHTeNIbHOA annapaTypofi, NOCTOSSHHO H3MeHSIeTC H COBEpIUEH-
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cTByeTcsi. MHHHManbHO HEOOXOAMMBIN YDPOBEHb KOHTPOMSA OYEpUYER:
YTBEPXKICHHBIMH METOAHKAMHM H HHCTpYKuusmu [12, 14, 15, 21].

PykoBoAcTBysick yHH)UUHPOBaHHLIMH METOJAMH aHa/JH3a CTOY-
HBIX BOJ, BO3MOXKHO COCTABHUTb NpHMepHBIA obs3aTenbHBId (/1A Co-
CTaBJIEHMSi BORHO-MACCOBHIX 6aslaHCOB) IepeyeHb MoOKa3arenaedl co~
CTaBa HCXOAHBIX, YaCTHYHO HJIH MOJHOCTbIO OYHIEHHBIX CTOYHKEIX BO,.

[Moxasateny du3HYeCKUX M OpraHONENTHYECKHX CBOHCTB CTOYHBIX
BOJA: TeMnepaTypa, MYTHOCTb; OKpacka 1o pa36aB/eHHIO; 3amax.

[Tokasatenu caHHTApHO-XMMHYECKOH OLEHKM COCT4Ba CTOYHBIX
Bog: pH Boxmel; ofuwee comepxkaune npumecefi, B TOM YHCJIE MHHe-
PaNbHBIX; KOHIEHTpalHsA B3BELICHHBIX BELIECTB, B TOM YHCJEe MHHe-
PanbHEIX; CyXol ocTaToK (cofiepkanue TpHMeced B (PUNLTPOBaHHOR
npo6e), B TOM YHCJe MHHepaabHOro xapakrtepa; XITK 6uxpomarhoe;
BITK noJaHoe; coenunenus asora (o6llero, aMMOHHHHOTO, a30Ta
HHTPHTOB H HHTPATOB); coeTHHeHHs (pocdopa (obliero, MUHHEPaILHOTO).

[Toxasatenu GakTepHOJOrHUECKOrO 3arpsA3HeHHss CTOYHBIX BOAY
obuiee cofepxkaHue canpopUTHEIX GaKTePHH; KOJNH-THTP.

Cnenuguueckne nokasateny 3arpssHeHui: xups; nedptb U Hedre-
NPOIYKTH; COMM TSKENBIX METaNJIOB M Ap.

B crymeHHbIX npofyKTax H ocagxax oObIYHO ONpPEAEAIOTCSA BAAXK-
HOCTb H 30JIHOCTb CYCTEH3HH, CrelH(HYeCKHe NOKAa3aTeNH COCTaBa,
OlIEHOYHBIE CBOHCTBA TEXHOJOrHYecKoro xapakrtepa ({-moreHunan
JHUCIepCHON cHCTeMBl, (OPMBEI CBA3H BOAK H T. I.).

TouHas oneHKa KOJHYECTBA 3arps3HEHHH IO3BOJSET COCTABHTH
BOJXHO-MAaccOBHIH 6ananC OYHCTHOH CTAHUMM W apryMEHTHPOBaHHO
MaHEBDHPOBATb IPOH3BOACTBEHHRIMH MOIMHOCTSIMH. Dananc 3arpss-
HeHHH MoxeT ObITh COCTaBJIEH NPH YCJOBHH BHIPAXKE€HHS KOHIEHTpa-
uuy s3arpsasHeHut yepe3 XI1K B360o/TaHHHX, OTCTOEHHHIX H (PHIBTPO"
BaHHBIX TNpo6. llesecoo6pasHo BecTH oONEpaTHBHBIA KOHTPOJb IO
XIIK, onpeaeass BIIK no coorHoweHHI0 3THX BeNHYMH B CTOUHBIX
BOJZAX.

Pexomengyerca ofpafaTehiBaTh MaTepHaJbl H3MepPeHHH B BHJE
ypaBHeHHA

Ly _ Lo ﬁt_)"_iq. - n
X =% (%) =% 0 =S, €1

rae Ly u L, — BIIK ouniuenHolt BOAB M HCXOZHHIX (OCBET/EHHEIX)
crokoB, mr/s1; Xy u X, — XIIK Tex xe crounbix Bof, Mr/ia; dxpx —
sthdekT cumxkenns XIIK B nonax exMHMUB; n — sMOMpUYECKHE Mo~
Ka3aTeNb CTENEHH, CHMBOJIH3HPYIOUIHH COOTHOLIEHHE KOHCTAHT CKO®
pocTH GuoJIorHYecKoH O4YHCTKH, Bhipaxkaemulx B egnHumax BITIK #
XTIK.

s HeCKONMBKHX OUHCTHBIX CTaHUME TOPOACKMX KaHaauaauul
orHomenne Lo/ X, MoXeT npubauxarbes K 0,70, a Benuuuna n = 0,8.
B stom cnyuae coorHouwenue Mexay BITK um XITK 6uosorndeckH
OUHIIEHHOH BOAb GYAET CJeLyIOMHM:

Xy uln | 60 | 70 | & | 100 | 120

Lowu/a | 11 | 189 | 20 | a0 | s0
186



Toctpous kpusylo koppenauun BIIK u XIIK (B ycnosuax orcyr-
CTBHS TIOBBILEHHOTO BBIHOCA B3BELWIEHHBIX BELIECTB), OTHOCHTENbLHO
JIETKO BeCT# onepaTHBHbI KoHTpoab mo XIIK, uro rapaHTHpyer no-
JyueHHe pe3yJbTaTOB aHalH30B B JeHb H3MepeHHs. B yc/aoBHsIX
BbIHOCA B3BELUEHHLIX BelllecTB BeAyT onpefenenve X[IK Bo B3Goaran-
HBIX H OCBeTJIeHHBIX (in6o QHILTPOBAHHLIX) Mpobax, OUEHHBAA Ka-
YeCTBO OYHCTKH MO OCTATOYHOH PACTBODEHHOM YacTH 3arpsisHeHHil.
Onpenenenne XIIK BosBpaTHBIX MNOTOKOB (buiasTparos, (yrartos,
HJIOBOH BOJRI) [AeT BO3MOXKHOCTb ONEPATHBHO OLEHUBATH KaueCTBO
06e3BOXHBAHUS OCajKa M JIOMONHHUTENbHbIE HATPY3KH HA OYHCTHYIO
cranuHio. KoHTponn Takoro THNA 3HAYHUTeNbHO OGJIErYHTCA NPH
maccoBoM Bhinycke XIIK-merpos.

CymecTBeHHOe 3HayeHHe HMeET NpPaBH/bHas Opranu3auus orGopa
npo6. ABromarHuyeckie Npo6OOTGOPHHKH YADPOIIAIOT 3Ty OMNEpauHuIo.
[Ipy pyuHOM oTGOpe cCJelyeT YUHTLIBATb TAKHE MOMEHTH: o00BeMm
pa3oBeIX Npob fo/KeH OblTh NPONOPIHOHANEH PACXOAY CTOYHBIX BOJ,
YTO JOJ/IKHO OLITh OTPAXKEHO B HHCTPYKUMH JHOGO HA KPHBOH COOTHO-
IWIEHHST HANOJHEHHS JOoTKa (Tpy6bl) B MecTe OTGOpPa H 00beMa pa3osok
npobul. Uacrora or6opa HonkKHA COOTBETCTBOBAThL XapPAaKTEPYy H3Me-
HeHH! NPHTOKa BOABl HA OYHCTHYIO CTaHuHio. OTaenbHbE 3a/M0BbIE
NOCTYIJIEHHS] 3arpsi3HeHHH He [O/KHBL «IPOCKaKHBAThy MEXLY
IBYMsSI Ipo60OTOOpaMH.

Fanasa Il. MEXAHHYECKAS OUYMCTKA CTOYHBIX BOJ
§ 6.3. Pewerxn

SpdeKTHBHOCTE paGoTHl peLIeTOK OHUEHHBAeTcsi MO YacToTe OT-
Ka30B, NPOHUCLIEAIIHX BCJAEACTBHE 3aKYNOPOK paGOYHX 3a30POB M
Tpy6onposofoB or6pocamu. OcofeHHO OUWYTHMO BJHSHHE OTOPOCOB
NpH o6e3BOXKHBAaHHH OCallKa Ha UEHTPpHGYrax, cemaparopax, O4HCTKe
CTOYHBIX BOL B TOHKOC/JOHHBIX OTCTOMHHKAX.

OcHnosHo#i pa6ounii mapaMerp — CKOPOCTb ABHKEHHSI BOAR! B 11pO
3opax peluerku B mnpegenax 0,8—1,0 M/c — o6ycJ/ioB/ieH pasHbiMy
npHuuHamMH. BepxHuit nipenen npenonpeneseH NpPoAaBAMBAHHEM H
NPOCKOKOM OTGPOCOB yepe3 pellueTKY M HOCHT TeXHOJNOTHYECKHH Xa-
pakrep. HapylueHHe ero HelOCPeACTBEHHO YBENHYHBAET YHCIO UT-
¥a30B. HuxHuil Npesen CKOPOCTH CBA3aH C BO3MOXKHBIM HaKOUMEHhEM
NecKa M TSXKENbIX MHHEpaJbHLIX NPHMeceil B KaHaJe nepen pemeTKon,
KOTOPLIfl paboTaeT B YCJIOBHAX NOHHXEHHOH CKOPOCTH MO CpagHeHIIo
¢ caMoouHLiaolledl CKOPOCTbIO ABHXEHHs cToyHblx Boj. C rexsono-
FHYECKOH TOYKH 3DeHHs HeBGO/MblIHE CKOPOCTH NOjBOA2 OTOGPOCOB
K pemerke GJarolpHaTCTBYIOT HX 3aJepXKaHHIO.

Ecnu Ha oYHCTHOM CTaHUMH OPraHH30BaTh NEPHOLHYECKYIO TULDO-
AMHAMHYECKYIO NPOYHCTKY KaHaJoB (6paHAacnofiTamu) nepel pelier-
XKaMH, TO BO3MOXHO CHH3HTb CKOPOCTb MOZBOJA OTOPOCOB H TMOBLICHTbL
sbdekT MX 3anepKaHud.
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CyurecTBeHHOe 3HaUeHHe HMeeT YJaBNHBaHHE BOJOKHHCTBIX Ma.
TepHaJoB — HHTOK, O€yeBOK, TpANbS, HCKYCCTBEHHOrO BOJIOKHA,
KOTOpHIE ABJAIOTCA NPHYHHON OOpa30BAHMA NJIOTHHX TPOMGOB, (op-
MHPYIOLLHXCA NyTeM (HILTPOBAHHS BOMBI YEPE3 NPOHHIIAEMBIH NEPBHY-
HBIA CrycTOK OT6pocoB. 3afiepKaHue BOJOKHHCTBIX MAaTEpPHAJ/IOB Tpe-
fyeT H3MeHEHHA NMOAXOA2 K NpPOUEKHBAHHIO CTOYHKIX BOL M TNpHMe-
HEHHIO METOJI0B HaMBIBHOI'O (PHJBTPYIOUWIETO CJIOS.

FIpockok oT6pocoB CHUXKAeTCs NpH MOABOAE CTOYHHIX BOX MOX
YrJOM K NpSAMOYTOJbHBIM cTepXKHAM. ONBIT paGOTHl pelueToK, ycra-
HOBJIEHHBIX TOCJIEIOBATENbHO APYr 32 APYFOM, NMOKa3biBaET, YTO Ha
BTOpOH pelieTKe 3anepxkuBaercs Ao 50 % no o6vemy or6pocos, npo-
CKOYMBLIHX 4Yepe3 nepBywo pewlerky. KonnuyecTBo 3ajsepkHBaeMbiX
OTGPOCOB YBEJIHYHBAETCH NPH MOBBILEHHH HX CONEPXAaHHS B CTOYHBIX
BoZaX. lIpuBeldeHuble (akThl CBHIETENBCTBYIOT O HECOBEPIUEHCTBE
NpHMEeHAoLErocs 060pya0BaBHA H HEOOXOIHMOCTH €TI0 MOJEp HH3ALHH.

AHanus cocraBa 3ajepKaHHBIX OTOPOCOB BCKDBIBA€T OYEBHIHYIO
TEHACHUHIO YBEJIHUEHHs KOJHYeCTBa OTOGPOCOB H3 INOJHMEPHBIX Ile-
HOK, MOMH3THJIEHA, JETKHX MJMacTMacC, KOTOpble He cOpaKHBawoTCH
M He HampaBJsAIOTCA B MeTaHTeHK. MeHSIOTCA YC/IOBHsSI APOOJIEHHSN
S3THX INJaCTHYHBIX MaTepHaton. [lnactMaccosele npo6ku 3abuBator
OTBEpPCTHA pEIIEeTOK-IPOOHAOK, NPOYHO 3aKyNOPHBAIOT MNa3yxXH W
pabouHe 3a30pbl MeXakH3MOB M obopyroBanusi. C 3THX mo3Huui pa-
3YMHO paccMOTpeTb Lenecoo6pasHoCTb JpOGaeHHss OTOpPOCOB M HX
c6paxuBannd. [lpm ynanennn or6pocoB KoHTeliHepaMH oOTHajaer
HEO6XOAHMOCTb TaKXKe B HX COPTHPOBKE, TPYAOEMKOH M HEerHTHeHHY-
HOH pyuHOH omnepanuH.

B 06513aHHOCTH 3KCIIYaTallHOHHOIO MNEpCOHana BXOAHT HabJlio-
JeHHe 3a paboTOit MEXaHH3MOB, INpPOBEpKa MLEJOCTHOCTH pabouux
OpraHoB, CBOEBpEMEHHOe BKJIOYEHHe H BhIKJIOYeHHe paGouHX M pe-
3ePBHHIX arperaroB. BKJloueHHe M BHIKJIIOYEHHE DEINEeTOK MOXer
NPOH3BOIUTBCSA C MECTHOTO IHCNETYEPCKOrO MYHKTA N0 HM3MEHEHHIO
NpUTOKA CTOYHEIX BOA.

Pelierku-ApOGHJIKH TNpOBEPSIOTCA M OCMAaTpHBAOTC B  gachl
MHHHMaJbHOTO MPHTOKA BOAM INpH BHIKIIOYEHHOM npHBOiE. Bcee
BUAB TMPO(UIAKTHYECKHX PabOT Ha peleTKax-ApoGHJKAX NPOBOASAT
NPH COOTBETCTBYIOLlEM OGECMEYEHHH TEXHHKH Ge30MacHOCTH.

§ 6.4. NMeckonosku

TMecok B CTOYHHIX BOJaX MOXKeT HaXOAHTbCA B CBOGOAHOM COCTOS*
HHH M B MEXaHHYECKH CBSI3aHHOM BHIE, KOTJa OH ABaserca cocrasHoft
YacTblO arperara, COCTOSIUIEro M3 CMECH TBEPABIX OpPraHHYECKHX NpH*
Meceli M necka. ArperatHo He CBSI3aHHBLIN IECOK 3aJepPKUBAETCA B fec
KOJIOBKAaX, PaCCUMTAHHBIX Ha ocaXKAeHHe YHCTOTO NecKa noj ACHCTBHEM
CHJ1 TpaBHTALMH. MeXaHHYECKH CBA3AHHHIA MECOK OCAXKAAETCA BMECTE
C OKpyxalomefl ero Maccoif arperata M BCNEJCTBHE 3TOro umeet
Gonee HM3KYI0 IHApaBAHuecKyio KpynmHocTh. [as BujeneHus case
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3aHHOro necka HeoOxoiuMo paspylueHue arperara. CooTHowenue
MEXAY Maccod CBOGOZHOTO M CBA3AHHOTO MeckKa MOXeT ObITh onpe-
IeJeHO NyTeM OTCTAaHBAHHS HEOCBETVIEHHOH npoOGhl CTOYHHIX BOJ
B NOKOe: CBOGOJHHIA MECOK OCaX/JaeTci OTHOCHTENLHO OLICTPO (f =
= hfu,, T. . 3a 27 ¢, NpH BrIcOTE UHAHHAPA BO0 MM M THAp aBJIHYECKOH
KpynHoctH 4actuy 18,7 mMm/c), B TO Bpemsi KaX CBSI3aHHBLIH MECOK
OTAENHTCS 332 OTHOCHTeNbHO OO/MBIIMA npoMmexyToK BpemeHnd. Or-
MBIBKa YHCTOH BOJOH npob ocaaka, OTOOPAHHOrO H3 UHJIHHApA (EMKO-
ctH) yepes 30 ¢ ¥ yepe3 5, 10, 15, 30 MHH, MOXeT ZaThb NpUMEPHYIO
KapTHHY BHJa CBSI3H NECKa C TBEPALIMH NMPHMECAMH.

[leckonoBKH, paccuHTaHHbIE Ha 3afepXKaHHe CBA3aHHOIO MeckKa,
HMeT 60bIYI0 ANHHY (B 3apy6exHOH npaktuke fo 60—90 m) nubo
BKJIIOYAIOT B TEXHOJOFHYECKHH npolecC y3eJ OTMBIBKH Iecka. Pas-
pYIIEHHe arperaroB OGLIYHO MPOM3BOJMTCA NYyTEM aspaulH (aspH-
pyeMble TECKONOBKH) JH60 BO3MYIEHHEM MOTOKa XKHAKOCTH. [lepe-
MeLIHBaHHe CTOYHLIX BOJ MellaJKaMH, HacoCaMH, B TOM YHCJE BOJAO-
CTpYHHBIMH, ofecreuHBaeT OTMbIBKY necka. TaKo# Xe pesynbrar
MOXeT JaTh THAPOMEXaHHYECKOe BO3MYIIEHHe TMOTOKA B E€pLIOBHIX
CMECHTeJfiX, PacnpejeHTeIbHLIX YalllaX, B 3a30pax MOJAYNOTpyxKeH-
HBIX IIMTOB M APYTHX 3amnopHO-peryJHpyomux ycrpoiicrBax. Jju-
TEJNbLHOCTb BO3JEHCTBHS BO3MYILEHHS, IO AHAJOTHH C a3pHPYEMbIMU
NeCKONOBKaMH, HKoJkHa coctaBaath 90—150 c; sta BennunHa Moxer
OBITb OupejeseHa 3KCIepHMEHTANbHO Ha CTEHJE C 3apaHee YCTAHOB-
JEHHBIM TDAJHEHTOM CKOpocTH. I{OCTaTouHO MPOCTO BHIpAXKaThb pe-
3y/abrathl B BHAE uucaa Kemna [10].

Ha nonHory u3bsTHA necka, NIOMHMO €CTECTBEHHRIX CBOHCTB 4aCTHY
M arperaToB, CYIIEeCTBEHHOE BJIHSIHHE OKa3blBaeT CTPYKTYpa NMOTOKOB
XKHAKOCTH B MeCKOJOBKaX. HecoBeplIEHCTBO FHAPABJIHYECKOIO pe-
KHMa TpOsBJsAeTCs B pe3KOil HepaBHOMEDHOCTH paclpeleleHHst CKO-
pOCTH ABHXKEHMS BOJIH B XKHBOM CEUEHHH IECKOJIOBKH, HAJIHYHH TPaH-
3HTHBIX TOTOKOB H 00pa30BaHHHM MaJIONOIBHXKHHIX 30H. OueHKa Tui-
PaBJIMYECKOTO COBEpIIEHCTBA COOPYXEHHS NPOH3BORHTCH METONOM
TPacCHPOBAHHA C NOCAefYIOUIHM BhIDaXXE€HHEM pe3yJbTaToOB B BH[E
ko3¢punHenTa OOBEMHOIO HCNONL3OBAaHMA JHGO Apyroro Moxasa-
TeJs, o6pa3yeMOro Ha OCHOBe MareMaTHYeCkoH o6paGOTKH KPHBOH
orkauka [121.

PesynbTaThl TpacCHpPOBaHHA COOPYIKEHHSl CBAI3BIBAIOT C 3JIEMEH-
TaMM pacnpefeHTeNbHBIX CHCTEM M TIeOMETPHYECKHMH pasMepamu
TMeCKOJIOBOK JIH60 ¢ FHAPABJIHYECKOH KPYNMHOCTBIO Iecka B T€X CJy-
yasfix, KOIja CYIIECTBEHHO H3MEHSETCS CKOPOCTb JABHXKEHHS BOXBL.

Kpurepuu onenkn spdexTHBHOCTH pabOTH MecKoJOBOK He paspa-
GoraHnl B pocratouoli mepe. OUeBHAHO, MEPOH OLEHKH AOJKHO ObITh
OCTaTOYHOE COfEpXKaHHe NeCcKa, OTAENbHO MO CBA3aHHOM M CBOOONHOI
YacTsM, YTOOH HMMeTb BO3MOXHOCTb OLIEHHTb COBEpIUEHCTBO T'HApaB-
JIHYECKOT0 pexuMa M 3(deKTHBHOCTh NpHEMOB IO OTMBLIBKE I1€CKa.
Tpe6yer nanbuehuelt 1opaGoTKH TeXHHKA 0TGOpa NMpOG CTOYHLIX BOA,
CTaTHCTHYECKH JOCTOBEPHO OMMCHIBAIOWAs MNOCTYIVIEHHE H  BBIHOC
necka.
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CpenHecyTouHLIE, CPeIHECMEHHLIE H Pa3OBhie NpO6hl HE TApPaHTH-
PYOT nonydeHHe JOCTOBepHOro pe3yabtaTa. JlocTaTouHO HajgeXHbie
pesysnbTaTel MOTYT IaTb NOCTOSIHHMIE AHANH3b OCAAKA NEPBHYHBIX
OTCTOHHMKOB Ha COAEp:KaHHe necka. AHa/H3ml nenecoofpasHo npo-
BOJHTE TYTEM OTMBIBKH necKa B cOCYAAax C nepeMeuldBaHHEM H Mef-
NEeHHOH TNpOMBIBKOR oOcajgka 4YdcTod BOROH. 3ajepikaHHasi npo6a
necKka B3BELIHBAETCA nocje CYWKH, H OLHOBPEMEHHO MpPOBOIHTCK
onpeneneHHe THAPaBIAHYecKOH KPYNHOCTH OCHOBHOK (1O Becy) MacChl.
MuxkpockonHposanueM onpenensiercs CpeiHuil auHamerp (B cayuae
OKaTaHHOH (OPMBI) yacTHH Necka.

Ilpocroe onpenenenne spderra 3anepKaHHs NeCKa N0 COACPIKAHHIO
€ro 10 M nocJie NecKoNOBKH 6e3 onpefeNeHHs THAPaBJIMYECKOH KpYII-
HOCTH 4acTHl, pacnpeiejeHHsi ero B CBOGOJHOM H CBSI3aHHOM BHJe
HE PaCKPLIBAET NPUYHH HEYAOBNETBOPHTENbHOH pabOTH COOP YKEHHH.

lopH3onTaNbHbIE NecKOJOBKH € NPSAMOJMHERHBIM H KPYroBbIM
ABH)XXeHHeM BOJbl. B neckoJoBKax AaHHOTO THNA OTCYTCTBYeT OTMBIBKA
CBsI3aHHBIX QOpM MecKa, B CBS3H C YeM KOHTPOJb JOJKeH MPOH3BO-
AHTBCS TOJMBKO N0 HecBs3aHHOH yacTH. OCHOBHEIM GaKTOPOM SIBJISIeTCH
THApaBIHYECKHH peXHM paboThl NECKOJOBOK, OOyC/IOBJEHHLIH cre-
NEHbIO COBEPUIEHCTBA pacnpefeNHTeNbHbIX YCTPOHCTB, JABHXXEHHEM
JKHAKOCTH B OCHOBHOH YacTH COOPYMEHHS H YCJIOBHRMH peryJjHpoBa-
HHSl DAacxoia BOAH Ha BBIXOAE H3 IECKOJOBKH.

Jnsi neckosioBoK ¢ mpsIMOJMMHEHHBIM JABHXKEHHEM BOJbl HE06Xo-
IuMO ofecneuuTb OLICTpOE H pPaBHOMepHOE pacrnpelielieHHe NOTOoKa
MO XHBOMY ceueHHIO. [IpH HeGNaronpHATHBIX YCMOBHAX (peskH#
nepexoj OT JIOTKa K MECKOJIOBKe), KOrJa COOTHOUIeHHe IIomazned
CeueHUss BXOMHHIX oTBepcTHil (b;h;) M KHBOTO CceueHHs NECKOJOBKH
(Byfy) cocraBasior 3 M GoJiee, NpHGEralT K YCTPOACTBY AONOJHH-
TEeJbHBIX YCTPOHCTB B BHJIe NOBOPOTHLIX CBOOOJHO ONYIIEHHBIX CTEpXK-
Hed, IMUTA-OTpaxaTeNss Ha BXOZe B IECKONOBKY H T. 1. NPHEMOB,
He NpMBOASAWHX K 3acopeHuio YcTPOACTB or6pocamH. JIBHXKeHue
XHIKOCTH Ha OCHOBHOM Yy4aCTKe NOJKHO ObITh paBHOMEpHBIM, Clle-
IyeT H36eraTh OTTECHEHMS MOTOKa K OJNHOH M3 CTeH MEeCcKONOBKH H
0o6pa3oBaHHsl BOAOBOPOTHLIX 30H. J[lJif PErynupoBaHHSI CKOPOCTH
IBHXKEHHS BOABI B IECKOJOBKaX PEKOMEHIYeTcss YCTpaHBaTh BOJO+
CTHBLI C IHUPOKHM noporom. MHTencnduKauna paboThl TAKUX NECKO-
JIOBOK ROCTHIaercsl NIYTeM OPraHH3allMH OTMLIBKH MeCKa B NOABOAfA-
I{HX JIOTKAX a3pauMel CTOUHbIX BOJ NPH OJHOBPEMEHHOM NOBLILIEHHH
ypoBHA BOAbl (NpH BO3MOX(HOCTH) MO0 MHTEHCHBHBIM IepeMellnBa-
HHEM.

B necko/oBkax € KpyroBhiM JIBHXKEHHEM BOjbl FalieHHe 3HEPTHH
I0TOKa MPOHCXOAHT MPH pe3KHX MOBOpPOTaX Moroka. Bosee cioxHOR'
npo6ieMofl OCTaercs NPOTOK YacTH MHMIKOCTH uwepe3 MNEeCKOBHIA
NpUAMOK M BHINAJEHHE B HEM OPraHHYeCKHX NpHMeceH.

Pacnpeznenienne NOTOKOB BOIH M ONpeleJiEHHE IPOJOJIKHTENbHOCTH
NpoToKa BHIABJAAeTcA NPH TpacCHPOBaHHHM coopyxenust. Ilposepka
Napamerpos paGoThl NMECKOJIOBOK 3aKJIO4aeTCA B H3MepeHHH Pacxoia
BOAW Ha KaXXAoe OTACACHHE H CKOPOCTH ABHKEHHS BOIHI THAPOMETPH«
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yeCKHMH BepTYIIKaMH, onpefejeHHH BbICOThI HamOJNHEHHS JIOTKOB U
paBoyMX OTAENEHMH, OLeHKe THAPABJIHYECKOH KDYMNHOCTH NecKa Jo
H TOCJe NEeCKOJOBKH.

YinaneHne mecka M3 ME€CKOBLHIX NPHSAMKOB THAPO3NEBATOPaAMH
3aTpPYJIHEHO NPH 3aCOPEHHH OTBEPCTHH 3J1€BaTOPOB JH60 NpH HELOCTa-
TOYHBIX BeJHYHHAX HANOpPOB H PaCXOLOB BOJHI.

T'uapoMexaHHyecKoe ynajleHHe NecKa H3 TOPH3OHTAJbHBIX TECKO-
JMOBOK Tpe6GyeT NMPOBEPKH PABHOMEPHOCTH BHIXOLA XKHMIKOCTH H3 OT-
BEPCTHH pacnpeiesMTe]IbHOA CHCTEMBI H JOCTATOUHOH IJsi MCEBJO-
OXHXKeHHs CJIoi TecKa CKOPOCTH BOCXOAMAILETO IIOTOKA BOABI
(0,0065 m/c). Hananky sto#t cucrembl uenecoo6pasHO NpPOBOAHTL Ha
YHCTOH BOJ¢ M OTMBITOH MOpUHMH NECKa C NECKOBHIX INAOWIAZOK (AHGO
MpHBO3HOro mnecka). Bo3MOXHOCTE BHIHOCAZ NecKa NPH THApPOMeXa-
HHYECKOM YyJajleHHH INPOBEpsOT HENnpepuiBHLIM OT60pOM npof Ha
BuIxoZe H3 neckonoBkH. Cuenyer o6paTHTh BHHMAHHE IepcoHala
Ha TO, 4TO GoJiee leNecoOoOpa3HO YIANATh NECOK NPH HHU3KHX CKO-
POCTAX ABHXKEHHSI BOJBI M MaJOM HANOJHEHHH JIOTKOB.

Aapupyembie neckojoBKH. B aspupyeMblX MecKOJOBKaX HOJIXKHO
ObITh JOCTHTHYTO COOTBETCTBHE BpeMeHH OTMBEIBKH NeCKa H BpeMeHH
OCaX(ieHHsl INEeCYHHOK 1pH TpeOyeMOM THIPaBJHYECKOM PpEeXHUME.
Bpemsi OTMBIBKH YCTaHABAHBAlOT B a3pHPYEMHIX LHJAHHAPAX, B KO-
TOPbIX UpPH H3MEHCHHH HHTEHCHBHOCTH H NPOIOKHTENbHOCTH
aspaiHH onpejensioT ONTHMajbHOe 3HadyeHnHe 4ucaa Kewmna.

[To xputepuio Kemna npoBepaIOT COOTBETCTBHE MPOEKTHBIX Napa-
METpPOB H AEHCTBHUTENbHO TpeSyeMbiX. I'MApaB/HYECKHHA peXHM Npo-
BepSIIOT MO CKOPOCTH JABHXKEHHS BOAbI Ha HHCXOJSIIEM K NECKOBOMY
NPUAMKY y4YacTKe HAaKJOHHOTO AHHmA. CKOPOCTh JBHXKEHHS BOJLI
y XHa BOMH3H mpHsMKa He JOJKHA npeBbirath 0,2 M/c; 3miopa pac-
npefesl€eHHss CKOPOCTH MHO BHLICOTE B 3TOM CTBOpe HOJIKHA NpPHOJIH-
XATbCA K TPeYrosbHOH, 6e3 pe3KHX OTKNOHEHHHA H BO3IMYUIEHHH.
Brinoc mecka MoxeT ObITb O6YCNOBJEH HepaBHOMEPHOCTbIO a3palHH
Mo AJHHE NECKOJIOBKH H YCHJIEHHeM MNPOROJbHONO TypOYJEHTHOTO
nepesoca Macc Bogusl. HepaBHoMepHOCTh aspayuu JHKBHIAMDYETCH
perynHpoBKOf pacxoia BO3AYyXa IO CTOfiKaM (NyTeM YCT2HOBKH
AHachparM K3 pe3uHbl BHYTPH (J1aHUEBLIX CoefjHHEHHH), a NpOXOJb-
HbIf MEPEHOC Pe3KO CHHXKAETCA NyTeM YCTPOHCTBA MOJYINOFPY2KEH-
HBEIX TIONEPEYHBIX NEepPeropofoK (CEKUHOHHPOBaHHE ¢ LEJbI0 MpHOJIH-
EHHA K BBITECHHUTENIbHOMY pEXHMY).

Uutencucdukanugd paborsl aspHpPYeMBIX [EcKOJOBOK JOJKHA IPO-
H3BOJMTBCS MO JHMHTHpYOEMY GAKTOPY — 1o OTMBIBKE M€cKa JH6o
No CO3MaHHIO ONTHMaMbHLIX YCNOBHH ocaxnenusi necuuHok. [lpu
HEeCOBMECTHMOCTH 3THX YCJOBHH NEPEXOASIT K 30HHOMY pacilipefiele-
HHIO BO3JIyXa — GoJblLiIell HHTEHCHBHOCTH JYThAi HA NMEPBBIX Y4YacTKax
CeKLHOHHPOBAHHOA MECKOJOBKH H MeHbleH JHG0 CHHXaloluleHcs
MHTEeHCHBHOCTH a3palM{d O MHHMMAaNbHO NONYCTHMOH CKOPOCTH IBH-
xenusa Bouel y Aua (0,15 M/c) Ha ocTambHEIX yyacTKaX MECKOJNOBKH.

Bnaronapsi oTMeIBKe NecKa 30JbHOCTH €ro B a3pHPYEMHIX MNeECKo-
JIOBKaX BHILIE, HexeJH B HeaspHpyeMeIXx (90 mo cpaBHeuuio ¢ 60 %).
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Kpome Toro, B aspHpYeMhX NECKOJIOBKAaX BO3MOXKHO 3afepiKaHHe.
necka Kpynuoctobio 0,15 MM (runpasiuueckas kpynHoctb 13,2 MM/c) ;.
EcrecTBeHHO, YTO yaa/leHHe necka NaHHOH (pakuun TpeGyer cO6/IO
JeHHS] ONTUMaJIbHBIX YCAOBUH OTMBIBKH U OCaXICHHR Haubojee Med-
KHX YacTHL.

Tanrenunanbuble neckonoBkd. MX pa6oTa UeqMKoM 3aBHCHT OT
COBEpIUEHCTBA M'HAPABJIMYECKOro pexxHma. Peskue koleGanus pacxona
CTOYHBIX BOJ BPelHO BJAHSIOT Ha CKOPOCTb BPalllaTeNIbHOIO ABUMKEHHS
BOAL! H TNPONOJIKHTENLHOCTb OTCTAHBAHHS JKUIKOCTH. 3aflaua 3KC-
NAYaTaUHOHHON CayXG6bl 3aKJIOYaeTC? B CO3LAHHH ONTHMAJbHHIX
napaMeTpoB — IPajHEHTa CKOPOCTH, UEHTPOORXKHHX CHJ H NPOAON-
MKHTEJbHOCTH OCaXKleHus, B3aUMOCBSA3b MEXLY KOTODBIMH He pace
KpriTa B MaTeMaTHyecko#l ¢opme. MonennpoBanMe sBJAEHHH, NPOHO.
XOASIHX B TaHreHHANbHBIX NECKONOBKAX, NOKA elle He pa3paboraHq
Ha JOCTOBEPHOM oCHoBe. HesACHOCTL B3aHMOCBA3H YNOMSHYTHIX (ak-
TOpOB Tpe6yeT npelnBapHTeNbHOM HANANKH MECKONIOBKH Ha OCBET/IEH~
HOll Bozle, He conepxaileli CBA3aHHOIO ME€CKA, MYTEM BBONA OTMBLITHIX
M OTCOPTUPOBAHHALIX NPo6 MECKOBBIX KOMMO3MLHH, NpHOMHKAIOUIHXCH
NOo COCTaBY K XapaKTepHbIM IJISi TOPOICKHX KaHaJusauui.

B nyckopo#i nepron ocofoe BHUMAHHE JO/KHO ObiTb YASJEHO
KayecTBeHHOMY HCIIOJNHEHHIO Y3/0B 10 BBOAY H C6ODY CTOYHHIX BOXs
Ipu BBOAE CTOYMBIX BOL HNOJMHBI OBITb HCKJIIOYEHH! pe3kHe BO3MY~
IEHHS NOTOKa BCJEICTBHE HEPOBHOCTeH CTeH H compsikeHuh. JKenar
TEeJbHA YCTAHOBKA NOBOPOTHOH NMEeperopoikKH Ha BXole B NMECKOJOBKY,
coxpaHsiollelt NOCTOAHCTBO CKOPOCTH BXOAA XKHIKOCTH. PeryanpoBka
c60pHOTrO YCTPOWCTBA 3aKJIOYaeTCH B OpPraHU3auHH DPaBHOMEDPHOIO
c6opa XKHMAKOCTH [0 BceMy NepUMeTPy BHXDeBOH BOPOHKH, cOGMmIO-
JAeHUH COOCHOCTH OTBOASULeH TpyGhl H NEHTPa BOJOBOPOTHOH 061aCTH
(cMewienne BO3HHKaeT BCJEJCTBHE CTPOHTENbHBIX AedeKTOB).

§ 6.5. IlepsHunble OTCTOAHHKH

COOTBETCTBHE NapaMeTPOB OCBETJIEHHS CTOYHBIX BOA B MepBHYHHIK
OTCTOMHUKAX NPOECKTHOMY TEXHOJOTHUECKOMY DEXHUMY 3aBUCUT Of
CBOICTB B3BelLI€HHLIX BEIUECTB, B TOM YHUCJAE€ NPOMBIILJIEHHOTO NpoHes
XOXAEHHS, CTPYKTYPbl MOTOKOB XUAKOCTH B OTCTOHHBIX COOPYXKEHUAX
pexxmma BHIPPY3KH OCalka H psija IPYTUX, MeHee 3HaYHTeJNbHHIK
npuunH, B ycioBHAX npousBoacTBa 3QQeKT OoCBeTNIeHHs MoXeT He
COBNafiaTh C NPOEKTHLIM 3HAYCHHEM, B CBA3H C UEM Ba)XKHO ONpENETHTh
M YCTPaHMTb NPUUHHMY HEGNArONpUATHBIX BO3REHCTBHH.

CpoiicTBa B3BElIEHHbIX BelUECTB YCTAHABJIHBAIOTCA NyTeM ofipeé
JeNeHHsi KMHETUKHM MX OCaXKfieHHs B NOKOE B LHJHHApaX (cocyaax)
nuametTpoM He menee 120 MM M BHICOTOH CTONGA XHIKOCTH HE MEHEP
500 mmM. Crnioco6HOCTb B3BellleHHBIX BeUIeCTB K arjoMepaluH ornpe-
IeNSIeTCs COOTHOIIEHHEM BpEeMEHH OTCTaHBaHUA JUIS JOCTHXKEHHA
onuHakosoro sp¢eKTa OcBetJieHHs B npobax, oTofpaHHLIX H8
NPo6OOT60PHHKOB, YCTaHOBJIEHHWX Ha pa3HHX Iiy6unax. [loxasa-
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Prc. 6.). Knnernxa OCaXKJeHHA B3BelEeHHBIX BelecTs B fIOK0E
1 — pacvernas Xpupas; 2 -~ HhaxTHYECKSA XDPHDSR OCSMITEHHR BIRECK

':;;J;b CTENEHH arjoMepauud 4YacTHL oOnpefessieTcss M3 Bopaxe-
=lghit (6.8)
lg hy/hy

B 3aBucHMocTH or XapakTepa CTOYHBIX BOA BeJHuHHa n Koje6-
A€TCH LI ropoackux crokos or 0,1 no 0,4; dakTHueckoe 3HAYEHHE
STOrO napamerpa Gyaer OKasnlBaTh BJAHSHHE Ha PaBoTy OTCTOHHHKA.
Eme Gonbee Bausmue okamer wecoBnaneHHe BeAHWHHH @) —
BPEMEHH OCBETJIeHHS CTOYHBIX BOA B MOKOE /IS JOCTHXeHHs 3aaHHOTO
3{ekTa ocBersenns — c (akTHUECKH TpeGyeMuiM f;, ONpelessieMbIM
MO KPHBLIM OCa)(eHHs B3BECH B CTOYHBIX BOAAX C pacueTHOH KOHLEH-
TpauHex B3pecy. ITIpoRo/MKHTE/IbHOCTL OTCTaWBaHHUs f, BXORUT B ¢op-
MYJAy IJs pacqeTa IMAPABIHYECKON KPYMHOCTH YACTHI B NMOKOSMEHCs

XHUAKOCTH:
ttn = m/{t (hafhy)"]- (6.9)

Herpynno sameruts, uto mecosnanemne Bennuun f, ¥ fy NpaMO
BJIeyeT 3a cofoli HameneHue u M akTHuecKH AoctHraemoro sddekra
OCBETNEHHS.

Ha puc. 6.1 B kavecrBe npumepa mokasanni KpHBLIE OCBETJIEHHs
CTOYHBIX BOA B NOKOEe NPH KOHUEHTPAUHH B3BelleHHBIX BelIeCTs
350"MI‘/JI H BbicOTe UMAHHAPa 500 MM. Kpusas [ — pacyeTHast, Mo
STOH KPHBOA onpejeneHo ¢, MpH 3afaHHoM 3¢deKTe ocBeTAeHHs I =
~ 57 %. ®akTHueckas KpHBas OCaX/eHWs 2 3HAYUTENBHO OTJH-
JaeTCA OT pacyeTHOH, ¥ 3HAYEHHIO [, COOTBETCTBYeT pPEeKT OUHCTKH
3p = 32 %. ScHo, 4TO AR NOCTHKEHH pacyeTHoro sp¢peKTa OUHCTKH
HEOGXONHMO NPHHATL B pacyeT BeJHYHHY lp, 3HAYUTESBLHO OTAHYEIO-
luyroocs or £,

B 3aBHCHMOCTH OT THNAa M KOHCTPYKUMH OTCTOMHHKA B pacuerax
UpHHATA YCpelHeHHasi BeJWYHHA KO3p(pHUIHEHTA THAPABAHYECKOIO
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Puc. 6.2. KpuBasn OTKAMKA OTCTOMHOTO COODYKEeHHsSI HA HMMYJbCHOE BO3MYUIEHHe
KOHUEHTPALHHK Tpaccepa

coBeplIeHCTBA oTcroiuuka K. PeanbHoe 3HaueHuwe ero MoxeT He
COBIIafaTh C PacueTHHIM, B CBA3H C 4Ye€M NPOBOAHTCH TPACCHPOBaHHe
coopyxeHHsi. B kayectBe Tpaccepa (MHAHKaTopa) BHIOMpAIOT Belle-
CTBO, He ofsafallee 3HaYHTEbHO MOJeKyaspHO# auddysuen (kak,
HanpuMep, (guayopecuuH). TpacCHpOBaHHE NMPOBOAAT NPH MOCTOSTHHOM
(MakcHMaNbHOM) pacxoje CTOYHBIX BOX. [10 KpHBOH OTKJIHKa onpe-
JAeJsIOT 3HAYEHHEe KAaK OTHOLICHHE

K¢ = Tmax/Tcp (6.10)

Caepyer H3beraTb pacnpocTpaHeHHBIX OLIHGOK, KorXa NJIowWajab
KpHBO# oTkaHKa (},9,C,) He paBHa KOJIWYECTBY BBEIEHHOTO Tpaccepa.
BBully pasMBITOCTH (HEYeTKOCTH) MAaKCHMyMa Ha KPHBOH OTKJIHKa
PEKOMEHAYeTCsl BBIPAXaTh pPe3yJbTaThl TPAaCCHPOBaHHS B BHAE Mare-
Maruieckodl (opMyJn (Hanpumep, (OpMYJBH lleNH annapaToB HAe-
aJLHOrO NepeMelunBaHHs JHGO APYroH MONENH) H OnpelensiTh Tmax
aHaJIHTHYECKH.

Ecan BHIpasHTb KPHBYIO OTKJHKAa B BUIE siYeeyHOfi MOAENH, TO
NOJYYHM CJERYIOIee COOTHOIICHHE:

Ko = Tmasltep = (m—1)/m, (6.11)

rne m — uucio Aveek (m = 1/0*); 0 — Gespasmepuas aucnepcus
pacnpenesexus.

Ha puc. 6.2 nokasan npumep TpacCHpOBaHHS OTCTOHHHKA B KOOP-
auHaTaX Cv/Cpax H T. B obmacTi MakcHMyMa pas6poc To4eK He NO3BO-
JsieT TOYHO ONpeJeNHThb, KaKoH H3 HHX COOTBETCTBYeT Cpay. Mare
MaTHuecKasi o6paGoTKa IO syeewHOHR MOREJH [O3BOJHMJA YCTAHOBHTD,
YTO YHCJIO sAYeek m = 2, a 3HayeHHe KospdHuHenra K = 0,5. Kpu-
Bas OTKJAMKa NnpH m = 2,0 npHBeJeHa Ha PHCYHKe,

Ecnn Ky oxaxercs sHaynresbHO MeHbiue K, npuHsTOrO B pacue
Tax, TO CJENyeT YCTAHOBHTb M JIMKBHIHDOBaTh NpPHYHHY He6aaro-
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TIPHATHBIX BO3jeHCTBHA. TakuMH NMPHYWHAMU MOTYT GHITh: HepapHO-
MEPHOe pacmpejeJeHHe BOJALI Ha BXOJ€ B OTCTOHHUK, HEPABHOMEPHHIH
c60p BOJBI IOTKAMH, NIepEKOCHl, HEMJIOTHOCTH, 3aCTOHHLE 30HH. [ToHCK
AePEKTOB B KOHCTPYKLHH OTCTOHHHKOB BENETCS NPH TPaCCHPOBAHHH.
TpaH3HTHBIE CTPYH H NEPEKOCHE JIOTKOB OTCTOMHHKOB ONPeaeNsioTCs
OKDallHBaHHEM NOTOKA JIHGO €ro 4acTH H NOCAEeYIOUIHM BH3YaJbHLIM
Ha6GaIOReRHEM.

B ycnosusx aBuxKymefics XHAKOCTH T'HAPABIHYECKAs KPYMHOCTb
onpeneaserca ¢ yderoM KodpduiHeHTa OGBEMHOIO HCNOJAb30BaHHUS
(mM/c):

ug = 1000KH /[ (KH/h)"]. (6.12)

®akrHuecky ponyctuMyio (0 NPOEKTHBIM RAaHHBIM) THApPaBJIH-
YeCKYI0 KPYNHOCTb (MM/C) MOXKHO ONpeleNHTb B OTCTOMHHKAaX:
FOpPH30HTAJIbHBIX

up = Hv/(KgL), (6.13)
pamuaJbHBIX H BepTHKaJbHBIX
ugp = 4Q/[3,6nK ¢ (D* — d*)]. (6.14)
INoacraBus B dopmyny (6.12) wug, Moxem onpeneauts ¢ (c):
t = 1000K g H/lug (KgpH /)" (6.15)

3atem no rpajuky, aHaJOrHYHOMY NpHBEAEHHOMY Ha puc. 6.1,
ONpeleqHM JOCTHXKHMBIA 3(p(PeKT OUHCTKH MO pealbHOR KHHETHKE
OCaKIeHUs B3BECH.

Takum 06pasoM yCTaHABJHBAIOT JONYCTHMBIE (C TOYKH 3peHHs
yuera ocofeHHocTeH (OPMHPOBAHHS COCTaBa H pacxoia CTOYHHIX
BOI) OTKJOHEHHS OT NPOEKTHOTO peXHMa H HHIHBUAYaJbHHE OCO-
O6eHHOCTH paGOTHl OTHEJbHHEIX COOpPYKeHHH. B cllyyae 3HauHTeNbHEIX
OTKJIOHEHHH OT NPOEKTHbIX AAHHBIX CJEAYET ONpefeNHTb HCTOUHHK
NOCTYIJIEHHS CleuH(pHYECKOro CTOKA, H3MEHAIoUlero CBoHCTBa B3Be-
UIEHHBIX BELIECTB, NPOBECTH YCTpaHeHHe AedEeKTOB B KOHCTPYKUHSAX.

IIpH HeBOSMOXHOCTH YCTPaHeHHS NPHYHH OTKJOHEHHH nepe-
YTBEPIKAAIOT NPOEKTHEIE [IOKA3aTeJH HAa OCHOBE JeTaJlbHOTO H3yUeHHs
H MaTEeMaTHYeCKOA OlEHKHM NaHHbLIX NYCKOHAJMalOYHHIX paboT.

Fopusontaabubie orcTofHHKH. Kosdpduunenr K 3aBHCHT OT ro-
PH3OHTAJLHOCTH ME€PeNHBHHX JOTKOB, DABHOMEDHOCTH BNYCKa H
c6opa crouHnX Bod. CyuiecTBeHHOe BJHsSIHHE Ha Hero OKasblBaer
pacnpenesieHHe XHIKOCTH MO BepTHKa/lbHOH NJIOCKOCTH, HE Pery/u-
pyeMoe BBHAY XXECTKOTO 3aKpelJeHHs MNONYNOIPyxeHHOH AOCKH H
nepenuBHBIX KPOMOK J10TKOB. OLEHKY BepTHKaJbHOTO pacnpenese-
HHS TIPOHSBOIAT TPACCHMPOBaHHEM [IOTOKa pacTBOpPOM MNOBapeHHOM
COJIH H OJHOBPEMEHHLIM 3aMepOM 3JIEKTPONPOBOLHOCTH BOIH B He-
CKOJIbKMX CTBOPAX CHCTEMON NaTYHKOB JHGO NMepeHOCHOH pamoi ¢ 3a-
KpenjeHHbIMH Ha Helt paTyHkamu. [Jo pesyabrataM 3amMepoB peko-
MEHAYIOT H3MEHEHHe NMOTPYXeHHS JNOCKH NpH W3JIHIIHEM OTKJOHeHWH
NOTOKAa OT HEHTPa MpoTOYHOH yacTH. Bo3aMoxHa YCTaHOBKA CTepikHeH
H3 Tpy6 cpa3y 3a noJynorpyeHHoH Jockolf, npHueM CJeAyeT Npex-
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yCMaTpHBaTh BO3MOXHOCTh BHIEMKH CTepXHeH H3 MOTOKa BONB AJs
OYMCTKH OT HanHMamowHX otOpocoB. [Ipu HanuiuHe BLICOKOH THApaB-
JIMYeCKOH Harpyske Ha pe6po BOLOCHHBOB YCTPaHBAaIOT JONOJHHTENb-
HEIE pacnpefiefiHTeNbHBIE JOTKH 32 NMOJNYNOTPYXEeHHOH AOCKOH, NMOTOK
H3 KOTOpPHIX HampaBAfIOT B CTOPOHY JOCKH. CHHIKEHHe THIpaBlHYe-
CKOH HATPY3KH, B TOM YHCJe U HAa COOpPHHX JIOTKaX, NOJOXKHTEIbHO
BJIKAET Ha CTPYKTYPY NOTOKOB BOJbI B OTCTOMHHKAaX.

Cnoco6 H peHM BHITPY3KH OCajJKa MOXEeT NOBJHATb Ha s¢dex-
THBHOCTL OCBeTJIEHHS. ManHuiHe Jonroe xpaHeHHe oCafika MPUBORUT
K ero 3arHHBaHUIO, HACHIEHHIO I'a3aMH H BCIJILIBAHHIO Ha NOBEpX-
HOCTb BOAB. XapaKTepHBIM NPH3HAKOM GpPOXEHHS sBJISAETCH HHTEH-
CHBHOE BCIJILIBAaHHEe Ny3bIPbKOB Trasa; Gojiee TOUHBIE MNOKa3aTesNH
onpeneasior uamepenueM pH ocaska, Asera-noreHnMana, KOJHYECTBa
JIETYYHX XKHPHHIX KHCJIOT. DTH oNpefeseHHsi GoJjiee noApoGHO pac-
CMaTPHBAIOTCA B pasfene o0O0e3BpPeXHBAHHA OCalKa aHaspOGHEIM
MeTOJOM.

B cayyae nHTeHCHBHOro GPOKeHHs, B 0COGEHHOCTH B JIeTHee BpeMs,
nepexoifAT Ha GoJsee 4acThif BBINYCK OCafka. BuraKHOCTb BHINMYyCKae-
MOTO OCajika mpejonpeleseHa ero pacxonoM: NpH 6oJbLIOM pacxopxe
o6pasyeTcs BOPOHKa Haj BBINYCKHBIM OTBEPCTHEM H MPOHCXOIHT
noxpcoc Bofbl. TTopuHOHHBIA BBINYCK CHUXKAeT KOJNHYECTBO 3aXBaThl-
BaeMO#H BOJH, BCHeINCTBHe YEro OTKayKa ocajka MIYHXEPHBIMH Haco-
caMH oBecreuHBaer ero BaaXKHoOCTb Ha yposHe 93—94 %, B To Bpems
KaK HCNOJNb30BaHHe LEHTPOOGEKHBIX HACOCOB HJH BEIMYCK OCallka NOA
THAPOCTATHYECKHM HamoOpoM MNOBHIIAET BJaXHOCTE A0 95—96 %.
B stofi cBfA3M chaenyer o6paTHTb BHHMAaHHE 3KCMJYATANHOHHOIO
nepcoHana Ha BO3MOXHOCTh YAaJeHHWA pa3baBJEHHOTrO Ocajka BJax-
woctbio 99,6—99,6 % (xoHueHTpanuss 4—>5 r/n) Ha oCaiKOYNJIOTHH-
TeJNU IJIsi COBMECTHOrO YIJIOTHEHHS C H3OBITOYHBIM AKTUBHLEIM HJIOM
[10, 38]. Takas Mepa pe3ko nosbllIaeT aspo6HOCTb CPEAbl, B 0COGeH-
HOCTH NpPH HAJIHYWH HUTPHTOB H HHTPATOB B OMHUIEHHOH Boje.

3arHHBaHHe H BBIHOC YaCTHIl OCagKa IIaBHbIM 0O6pa3oM 3aMeTHL
B CJyyae HEKaveCTBEHHOTO W3TOTOBJIEHHA H MOHTaXa CKpPeGKOBHIX
ycTpoiicTe. B nmyckoHalanouHbBH NepHOA CleayeT NPOH3BECTH MOA-
G6eTOHKY Nasyx, YIVIOB H APYTHX MeCT 3a/leXHBaHHS OCALKA.

Ocazok B NpPHAMOK MOXeT CcrpeGaThbCfi NpH NOMOLIH CKPeGKOB
Ha TeJexkaXx. PerynupoBka ckpebka no HHIHBHMAYaJLHEIM NOBEpX-
HOCTAIM [HHINA OTAENAbHBIX CeKIHH OTCTOHHHKOB GoJiee 3aTpyIHH-
TeJbHa H TpefyeT TWAaTeNMbHON MOATOHKH B NYCKOHANafOYHEIH NepHOA.

PaguanbHble oTcToWHHKH. CoBeplIEHCTBOBAHHE CHCTEMH! pachpe-
leJleHust BOABI OCYUIECTBJASETCH NYTEM ONYCKAHUS HAM MNOABEMA
HHXHell KpOMKH NOJIYNOTPYIKEHHOrO KOJIBUEBOTrO IHTa, HO 3Ta Mepa
CBsi3aHa C GOJBIIHMH TPYAHOCTSMH, NOCKOJBKY HapamUBaHue HJH
yMeHbIU€HHe BLICOTH IIHTa TpeGyer OOJbMIMX Yycuauii ¥ 3aTpar.
Cucrema c6opa BOALI MOXET GLITb YCOBEpIUEHCTBOBaHA C MEHbIHMH
3aTpaTaMH CpeacTB H TPylda nyTeM YCTPOACTBA JOMOJHHTENbHBIX
OTBEPCTHH B NHHIIE H CTEHKAX JIOTKOB, YCTAaHOBKH JOMNOJHHTEJbHHX
panmHaJbHLIX OTBETBJEHHH JIOTKOB H T. M.
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C6op u ynanenue ocagka B pajHaNbHBLIX OTCTOMHHKAX HE BLI3HI-
BAeT 0COOLIX 3aTPYIHEHHI MPH AOCTATOYHO KAYECTBEHHOM H3TOTOBJE-
HHH H MOHTaXe CKpeOKOBHIX YCTPOHCTB. YCTpOHCTBO A/1st crpe6aHHs
ocallka BKJwo4alT 3a 1—1,5 4 fo BHrpysku ocajka. Bukiiouenne
HX H3 paboTH NPOH3BOASAT NEpej HavyaJoM JHG0 MO OKOHYAHHH BHI-
rPY3KH,

Ilpy ynaneHWu ocagka UeHTpOGEKHLIMH HacoCcaMH JHG0 TNOJ
FHAPOCTATHYECKHM HANOPOM BJAXHOCTh OCafKa KoJiebaercst Ha YPOBHe
95—96 % ; ucnosIb30BaHUE MYHKEPHEIX HACOCOB CHHMKAET BJaXKHOCTh
1o 93—94 % . C yBenauueHueMm BHICOTHI CJIOS HAKANMJAHBAEMOTo OcajKa
BO3MOXXHO HEKOTOPOE CHHKEHHe BJIAXXHOCTH, HO 3TOMY OGHIYHO Ipe-
NATCTBYeT ero 3arHHpBaHHe. C 3TOA TOYKH 3peHHS uesecoo6pasHo
HAKaNJHUBATh OCaZOK Nepej BHIPY3KOA B LEHTPAJILHOM HpHAMKE,
YOJIOTHATb €ro HEeKOTOpoe BPEMA H 3aTeM BBITpYXKaTb.

BeprukaabHble orcrofiuMkH. PacnpenesHTensHoe  ycTpoicTBO
OBBIYHBIX BEPTHKAJIbHRIX OTCTOHHHKOB C LEHTPaJbHOH TpybBolt u oT-
paxaTeJNbHLIM IIHTOM HENOCTATOYHO THAPONHHAMHYECKH COBEPIUEHHO.
Crpyst XHMAKOCTH, BHIXOLSIIAs H3 3a30pa MeXAY LEHTPalbHOH Tpy6ok
M OTPaXaTeNbHbIM IHTOM, CO3JaeT NPEeNsATCTBHEe LA OCaXIeHHs
B3BEIIEHHLIX BElIECTB H3 OTCTOHHOA 30HHI.

TpaHauTHas CTpys, NMOAHHMAWOUAACH BIOJb CTEHOK OTCTOMHHKA
K COOpPHBIM JIOTKaM, BHIHOCHT 3HAYHTEJbHOE KOJHUECTBO B3BEIUEHHHIX
BEUleCTB, HE YCMEBLIHX OCeCcThb. JIHKBHNALHs OTPHUATENbHOIO BJIH-
SIHHA 3TOro (pakTopa sABJSAETCH OCHOBHOH 3ajauelfl COBepPIUEHCTBOBAHHSA
KOHCTPYKIHH BEPTHKaNbHHIX OTCTOHHHKOB. BeprukaiabHbie oTCTOM-
HUKH C Da3BeTBJIEHHOH pacnpeleJHTeNbHOH CHCTeMOM — OTCTOHHUKYH
C HHCXOZRALIE-BOCXOAALIHM MOTOKOM H LieHTpaNbHoll aubo nepudep-
YeCKOH CHCTeMO# MOJayH BOXBI JHUIEHH 3TOTO HELOCTaTKa, 6narofaps
yeMy TOBHIIAITCH 3QdeKkT ocBeTNeHHS H Ko3QdHIHEeHT HCNOoNb3OBa-
Hus ofbeMa coopyxeHHs. CllenyeT 3aMeTHTb, YTO YPE3MePHO BHICOKHE
3HayeHHs KO3(pHUHEHTa Hcnoab3oBaHHA obbema (Goaee 0,6), mph-
BONHMEIE B JIHTEPaType, TPYAHO CYHTaTb AOCTOBEPHLIMH, MOCKOJbKY
B YNOMSAHYTBHIX KOHCTPYKIMSX He JOCTHTAOTCS Gosee 6naronpHATHbIE
YC/OBHSI, HEXEIH B TOPH3OHTAJNLHBIX H DPalHaJbHBIX OTCTOHHHU-
Kax.

YXynumeHHe paboTh OBBLIYHLIX OTCTOMHHKOB CBSI3aHO ¢ NepeKocoM
H IJIOXOH LEHTPOBKOH Tpy6s H OTpaxaTeNbHOro IHTa, HEpaBHO-
MepHBIM pacrpeneNeHHeM BOABI B 3a30pe MeXAYy TPYyGOHA H LIHMTOM,
HEpaBHOMEPHOCTbIO c6opa BoAbl. Bce 3TH HeloCTaTKH OGHApYXH-
BajoTCSl NpPH TPACCHPOBAaHHH OTCTOHHHKOB nyremM or6opa mpo6 mo
nepudepuH OTCTORHHKA Ha pasHHIX ypoBHsX.HecoBepuercTBo paboThl
COOpHLIX YCTPOHCTB Jierye BCEro MpPOSBAAETCH NPH MHHHMAIbHBIX
pacxomax CTOYHHX BOJ.

Touxocaofinble orcToftuukK. TOHKOCHONHEE G6JIOKH ¥ MOAYJIH Yae
NPHMEHSIOT B KayecTBE CPEACTBA MHTEHCU(DUKAUHH PabOTH OOBIYHBIX
OTCTOMHHKOB, YCTaHABAHBas HX Mepel cOOPHBIMH JoTKaMH. Touxo-
ClofiHKe MOIYJNH CHAefyeT 3amHaTh of 3abHBaHHUA NJABAIOLIHMH
OT6pocaMM, NpelycMaTPHUBasi BO3MOXHOCTb HX BHIEMKH H OYHCTKH.
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[MonoxurenvHufl pesyabrar 6yner moJydeH TOABKO B CJyuae
TIATENLHOTO pAaCUpefe/eHHs [MOTOKOB BOALl A0 U MOCHE MOAYJEH.
OrcyrcTBMe CHCTEM pacnpefelleHHss BOAbI NPHBOXHT K MOSIBJAEHHIO
3aCTOHHBIX 30H H TPAH3HTHHIX CTPYH, BCHEACTBHE YEro pesKo CHH-
)aetca 3pPpeKTHBHOCTL OCBeTJeHHs Bojbl. IlpH ycranoeke Mmonyaefi
B CYWIECTBYIOIIMX OTCTOHHUKAX CJefyeT OOpaTHTh BHHMaHHE Ha Npa-
BHJILHOE pacClOJIOKeHHe BOJAOCGOPHBIX YCTPOACTB: OTHEJbHBIE 3JIe-
MEHTHl MOAYJIell He MOJIKHBI CAMIIKOM GJH3KO pacnojaratsCs K cbop-
HBIM JIOTKAM; NOCJIeé MOAYJAs NOJMKHA OCTaBaThbCA KaMepa ROCTATOYHO
GoNbIUMX pa3MepoB Ais (OPMHUPOBAHHA MOTOKA, BHIXOAAILETO M3
OTCTOHHBIX 3JeMEeHTOB. Pexum pabGoTel Mopynel — NPOTHBOTOUHEIA,
YTO NO3BOJIsIET BO3BpalllaTh OCaNOK B 30HY nelicTBus ckpebkos. Muoraa
NPHMEHAIOT BEepPTHKAJbHYIO YCTaHOBKY MOALyJeH, H OHH InpeBpa-
HAIOTCA B JIAMHHH3HDYIOUHE SJEMEHTH (H3BECTHO, YTO M/l TOHKO-
CMOMHKEX Monyaei yucno PefiHonsnca Re nosmxuo Guith Menee 500).
B stoM cayyae cHcrema c60pa OCBeTJIEHHOH BoAb! OKa3blBaeT pellia-
Iouee BAHSHHE Ha 3¢beKTHBHOCT PaGoThl OTCTONHHKA.

Oxxunaemyo shexTHBHOCTb OCBETJIEHHS OTCTORHHKOB CO BCTPOGH-
HEIMM TOHKOCJIOHHBIMH G6JIOKAMH MOXHO ONpeReNUThb ¢ INOMOUIbIO
¢dopmyanr (6.15) M KHHeTHKH OCBeT/eHHs Bojawl. Benunuuna ¢ Gyner
COCTOSITb M3 CYMMHI {; H [,, PACCUHTAHHBIX OTAeJBbHO NJSl OGLIYHOTO
oTcroiiuuKka (f;), H TOHKOCJAO#HOro monyas (f,), NpHUeM 3HayeHHe
nokasatens n cuHxaerc 1o 0,1—0,2 118 TOHKOCHOHHBIX 3JIEMEHTOB.
Eciu mocraBnena 3ajaya NOBHLIUEHHS NPOH3BOAHTENBHOCTH OTCTOMH-
HHKa, 10 no popmynam CHull [29] onpenensiior 3HaueHHe uy H nanee
no (6.15) HaxonsAT BO3MOXKHEIA 3(P(DEKT OYHCTKH.

F'nasa IIl. COOPY)XEHHA BHOJIOTHYECKOA OYHCTKH
B ECTECTBEHHBIX YCIOBHUAX

§ 6.6. Monsa duabrTpanmuu

IMonss duasTpaudu yCTpaHBAIOT HAa I'PYHTAaX C XOPOIUMMH OUJIb-
TPauUHOHHKIMH cBolicTBamH. Hapymenne npouecca GHosoruyeckoit
pereHepanHH MNOYBEHHBIX CTPYKTYp HeMeLJIeHHO NPHBOAHT K HX
KoJpMaTauHH H 3a6ojayHBaHuio. DHJIBTPOBAHHE CTOYHBIX BOX CMO-
COGCTBYET HHTEHCHBHOMY pa3BHTHIO MHMKDOOPraHH3MOB I10YBEHHOTO
6uolieH03a, OCNH3HEHHIO H 3aKynopKe NOPOBOTO NPOCTPAHCTBA, YXYA-
INEHHIO a3palMH, PA3BHTHIO MJECHEBHIX IPHOOB H APYTHX KHCJIOTO-
o6pasyiomHX KyasTyp. B3Bemenurie BemecTBa 3ajepKUBaOTCH B NO-
pPOBOM NpPOCTPAHCTBE M CTAHOBATCHA CYMIECTBEHHHIM (DaKTOpOM MNpH-
pocta 6HoMacchl. 3aja49a CNYXKOH SKCIJIYaTalHH 3aKJIOYaeTcs B CO3-
RaHHH DeXHMa NOATOTOBKH W HaNMyCKa CTOYHHIX BOJ, HCKJIIOYAIOUIETO
KOJIbMaTalHIO MOYBHI.

ArporexHudeckHe MepOnpHsTHA — 00paboTKa NOYBHI, BHIPAIIM-
BaHHe pPacTeHHH M T. M. — CIyXKaT NeJH COXPAHEHHA H YJyYLUeHHs
CTPYKTYPH KYJIbTYPHOTO MOYBEHHOI'O CJIOf, JHKBHAAUHH HaKOMJEHHI
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OpPraHHYeCKHX BENmECTB, B TOM YHcJe 6uoMacCH MHKPOOpPraHH3MOB,
H3DBATHIO GHOTEHHEIX 3JIeMEHTOB (a3oTa, ¢ocdopa, Kanusa). Coueranue
NepHOfa OPOIIEHHA C NOCJAefYIOMHMM NepHOAOM npodHIaKTHUECKHX
MEepONPHATHHA JOCTHTaeTCs HA OCHOBE FOJAMYHLIX H CE30HHHX IpaduKoB
opoileHHst. I'padukH COCTABAAIOTCH MO IOAHYHHEIM M MECAYHEIM HpO-
THO3aM NOroiH C y4YeToM TPEeGOBAaHHA arpoTeXHHKH, CeBoofopoTa,
noTpe6GHOCTH B BOfle H GHOTeHHKIX 3JjeMeHTax. KoaHM4ecTBO BOIH
H LJIMTENLHOCTh PA30BOTO MOJHBA ONPERENAIOTCS (PHJALTDALHOHHEIMH
cBOMCTBaMH NOYBHI.

Hsnumuas ruppaBinyeckass Harpyska HauGosee GmiCTpO OTpa-
XKAETCH Ha arpoOXHMHYECKOM COCTaBe NOYBHI CHHxkaercs pH, ycuuau-
BalOTCS aHAPOOHHIE NPOLECCH, YXYAIIAeTcs KHCAOPOAHLIH peXHM,
6HOUEHO3 MOYBH OGENHAETCH H CMellaeTcs K ¢aKyJAbTAaTHBHO-aHa-
spobroMmy. [To cymMMe TaKMX NMPH3HAKOB METOJOM Npo6 (MyTem HaNycKa
Pa3/HYHOTO KOJHYECTBA CTOYHHIX BOA Ha KapThl ¢ MOCTEAYIOIHM
HaOJ/IIOREHUEM 33 HHMH) YCTAaHABJHBAlOT HOPMH pPa3OBOr0 MOJHBA.
HopMbl 20/KHE KOPPEKTHPOBAaTbCS B 3aBHCHMOCTH OT Ce30Ha roja,
KOJIHYeCTBA AaTMOCPEPHBIX OCaJKOB, HAepHHHTA BJAXKHOCTH TMOYB.
JnurenpHocTs mnepHona AJA BOCCTAHOBJEHHS C6alaHCHPOBAHHOTO
6HoTONa MOYBE! He MOXeT ObIThb HasHaYeHa 3apaHee, OHA YCTAHABJH-
BaeTCs ONBITHEIM NYTeM C YY4acTHeM arpoOXHMHYECKOH CJYXOHL.

YUHTLIBAsE YNOMSIHYTHIE OGCTOSITENbCTBA, COCTABJSIOT KaJeHAap-
HBIH LHKJAMYeCKH# rpaduK NONHBA KapT, NpelyCMaTpHBAIOUIHA AJTH-
TeNLHOCTh UHKJAA oT 2—3 mo 10—15 cyrok. Kaprtel modseii cucrema-
TH3HDPYIOT N0 (PHABTPAUHOHHBIM CBOHCTBAaM I'PYHTOR IJIA BO3MOMXHOCTH
MaHeBDa, CO3JaHMA 3anaca IUoWajeli Ha TEepHOX CHeroTasHHs, MH-
TEeHCHBHOTO BRINAJEHHS OCAaAKOB.

Benmamwka nosieit cnoco6erByeT HX aspaliiH, HHTEHCHBHOMY OKHC-
JICHHIO HAKOIVIeHHHX 3arps3HeHuid. [laxory nposomst 2—3 pasa
B rofl, paspyluas noBepXHOCTHBIA CJIOH 3aKOJIbMAaTHPOBAHHOTO IPYyHTA.
Bripamusaemsie Ky/nbTYpHl ROJXKHBI GHITH BJIaroM0GHBLIMH, C HHTEH-
CHBHLIM POCTOM, INHPOKO PasBeTBAeHHOH kopHepod cucremoli. Co
CTOYHBIMH BOJAaMH B [MOYBY NOMARalOT CEMEHAa COPHSKOB, TPEOYIOIIHX
OnpefesieHHEIX YCHJHU no 6opebe ¢ HuMH. Ho B penoM He cuenyer
ynycKaThb M3 BHIY, YTO pacTEHHEBOACTBO CHYXHT YJyYLIEHHIO MOp(do-
JIOFHYECKHX CBONCTB NOYBH, a He 3ajavaM MOBLILIEHHA YPOXaii-
HOCTH.

CHcrema c6opa ApeHaXHHIX BOR (3aKPHITHIA ApeHak, OCYLIHTElb-
Hrle KaHaBH) HeOGXOAHMa ISl BLIBOZA H3GLITOYHOH BOAB H3 NOBEpX-
HOCTHOTO CJIOSl NOYBHI H 3aIIUTH NOA3EMHBIX BOJOHOCHHIX FOPH3OHTOB
OT 3arps3HeHHR a3oToM, ¢ochopoM, PAaCTBOPEHHHIMH OpraHHUYECKHMH
BemlecTBaMHu. B HopMalisHOM pexHMe paGoTel moJiefl 3arpsf3HEHHOCTb
APEHAaXKHEIX BOJ CKJaAWBAaeTcs B 3aBHCHMOCTH OT KOJHYeCTBa H
KayecTBa MOA3EMHHX M QUAbTPYIOUWHXCH ¢ NMOBEPXHOCTH CTOKOB.

B HauGosiee He6naroNpHUsTHOM CJIy4ae MX COCTaB NMPHOJHXKaercs
K KayeCTBY OYHIIEHHOH OHOJNOTHYECKH BOAH ([OCJe adPOTEHKOB
H 6HoGUAbTPOB). OOGHYHO COCTAB APEHAXKHLIX BOJ GJH30K K COCTAaBY
CTOYHHIX BOJ MOcJ€ JOOUHCTKH Ha CKOpPHIX (HABLTpax.
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INon 3uMHee HamMopaxKUBaHHe OTBOAAT He Gosee 80 % nnowans
kapT. HaMopa)XHBanHe NOMKHO CONPOBOARATHCA NONJIESHOH (QHJIb-
TpaUHel, B CBA3H ¢ 4eM XKeNAaTeNeH HAllyCK CTOYHRIX BOA NOA CJOH
Jqbda € npejoTBpalleéHHEeM BbLITYCK3 BOAbI TOHKHM CAoeM nosepx
abja  He6onbmue no pasmepam KapTel yIaeTCs 3anoJHATb Cpasy
Ha Goabwyio BeCOTy (30—-40 cM), ymep»uBas HX OT MONHOTO NPO-
Mep3aHHA MOANeNHbIM HanycKoM. [IpH noBEepXHOCTHOM OTBOJAE BOJIBI
B BECEHHHH NMepHOx Hape3KoH 60pOo3] H OYHCTKOH OTBOASIHX NPOEMOB
PEe3KO CHHXKAIOT TafHHE JbRa H CHEra, YMEHbINAIOT ONACHOCTb MNpo-
pBIBA TaJblX BoA.

Hudekunonnsle H napa3HTHYeCKHe HayalJa COXPAaHSIOT >KH3He-
COCOGHOCTH B MOYBE JJIHTEJNbHOE BpEMs, C YEM IOJKeH ObiTb O3Ha-
KOMJIEH SKCMJIyaTallHOHHBIH TepcoHan. BrulpammuBaeMble pacTeHHA
HeoO6XOoNHMO nolBeprats TepMoofpaborTke (Hanmpumep, B ammaparax
IJIsl NpPHTOTOBJIEHHS TPaBAHOM MYKH) C LeJblo 06e33apaKHBaHHA.

§ 6.7. Buonoruueckue npyabl

B npakTHke OUMCTKH TFOPOIACKHX CTOYHEIX BOX MPHMEHSAIOT GHO-
JIOFHYECKHE NPYAbl OKHCAHTEALHOIO THNA, He NOTMYCKas HAKOMJICHHUA
0CaZlka Ha JHe H CO3JaHHA TaM aHas>pobHuIX yciosui. CHcrema aHa-
3po6HO-a3pO6HLIX NpPYAOB pauHOHANbHAa B CAyyae NOCTYNJEHHS
BBICOKOKOHLIEHTPHPOBAHHBIX CTOYHHIX BOL OT MNepepabaThiBaIOUIHX
npesnpHATHH arpomnpoma.

OkucaHTeNbHBIE NPYyINbl MOTYT BKJIOYaTh YacTHYHO JHGO moJ-
HOCTBIO OCYWIECTBJAGHHYIO TpodHuyeckyio cxemy. B noanolt cxeme
TpaHcopMalHs 3arpsa3HeHHH NPOXONHT LHKJ: rerepoTpodHoe OKHC-
JleHHe 3arpA3HeHHH — aBTOTPO(HOE BOCHPOH3BOACTBO BTOPHYHON
6HoMacchl — norpebieHHe GHOMAacchl NpocTeHIUHMH OpPTaHH3MaMH,
paukaMH — pasBefleHMe PLIGbl Ha OCHOBE NaHHOH KOpMOBOH G6a3sbl.
Ouucrka BOABI JOCTHI@eT YPOBHA, XapaKTEPHOro JJIS 3arpsA3HEeHHbIX
npuporHnix Bojoemos (BIIK = 6=-8 wmr/n). B wuenonno#t cxeme
IIeNoYyKa pasphBaeTcd MO OKOHYAaHUM OKHCIUTENbHBIX JH60 aBTo-
TPODHLIX NPOLECCOB, H B ITOM cJyuyae OYHILIERHAsd BOAA XapaKTepH-
ayercs 3HaueHueM DIIK == 15 wmr/a, noBhilueHHBIM COLEpXKaHHEM
B3BelleHHbIX BewlecTB — 20—30 Mr/u, npeacTaBieHHBIX 6aKTepHANb-
HOH Macco#i, 3HAYHTEJIbHHIM (HOHOM CoexHHeHHH asora — 10—
20 mr/n.

B cexuMonWpoBaHHHIX npynax ABHMEHHe BOAH nNpuOGaHKaeicH
K BHITECHHTE/ILHOMY PEXHMY, Bce CTaJHH CXEMbl NMPOTEKAalT Nnocje-
NOBATeNbHO M OCTaTOYMHC “erKO pasrpaHusuedbl [lpyan-cMecHTenH
(ogHOCTYNEHYATbIe, KPYTA0# aH60 KBafapaTHOW GoOpMBI) XapakTepH-
3Y10TCH 3HAYHTENLHOH AH(PQY3HeH, BCe NpOiLecCH NPOTEKAT Mapas-
JIeJIbHO, Pa3rpaHHYeHHe HX 3aTpyAHHTeNbHO. CTalds OKHC/IEHHS
3arps3HeHHH reTepoTpOPHLIMH OPraHH3MaMH B NPHCYTCTBHH PacTBO-
PCHHOrO KHCJIOPOAA MPOTEKAeT aHaJOrMYHO OKHCJIEeHHIO 3arpAsHeHHi
B BOAOEMAX, LJAHTENBHOCTD €e 1y, OnpefesIaeTCs N0 KOHCTaHTe CKOPOCTH
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OKMc/eHHs 3arpsasHennd K, pasmod 0,1 l/cyr: fp = I/K X
X lg Lyo/Ls.

3HayeHHe [y OTHOCHTCH K AKTHBHOH wactu Guonpyna, Koropas
OUEHUBALTCH KO3PPHUHEHTOM O0BEMHOro HCHOML30BaHHA K, 4 (I =
= Ko.u X V/Qcyr, rne V — obuuit o6bem 6uonpyna). Ipynet ¢ aBro-
TPOPHEIMH TpoleccaMH pacCuHTHBatorea o K == 0,07 l/cyr, a noa-
Has TpodHUeCKas Lenk XapaKTepH3yeTCs CHHXKeHHeM KOHCTaHThI
ckopocrH ot 0,07 no 0,05--0,04 1/cyr. Okucnutensubie npyast obec-
NeYyHBAlOT PAaCTBODEHHLIM KHCJIOPOJOM 33 CYeT aTMOC(epHOH aspauHH
(3—4 r O,/m?.cyT) IMGO HCKYCCTBEHHON a5PalMH NMpPH NOMOIH NHEB-
MaTHYECKHX H MeXaHHYECKHX a3paTopoB.

IMeperpyska Guonpynos ¥ HecoGJIOAEHHE PEXHUMHBIX NapaMeTPOB
NPHBONSAT B KOHEYHOM HTOre K o6pa3oBaHHIO AOHHBIX OTJOMXKEHHH,
NOABJNEHHIO aHA3POOGHHIX 30H, BTOPHUKOMY 3alpsA3HEHHIO Boxbl. M36bI-
TOK OpPTraHHYeCKHX 3arpsi3HEHHH BbisbiBaeT HHTEHCHBHHIH POCT rerepo-
TpoHoH OHOMAacchl M IIOCTeNeHHOe HAaKOMJieHHe ee BCJAENCTBHE OCa-
xkneHuA. Takofi ke sddexkT Bo3HHKaer mpH HENOCTATKe KHCJIOPOAa,
KOTAa NpOUECCH poCTa MHKPOOPTAaHH3MOB MPEBAaNHPYIOT Hajy OKHC-
JUTeJbHBIMH M OCHOBHasf YacTh 3arpA3HeHH# TpaHcdopMHpYercs
B Guomaccy. B nonHue o1/10KeHHs nonagaer Macca NJaHKTOHA B OCEH-
HHW mepHOJ BCJAEJCTBHE CE3OHHbIX H3MEHEHHH H OTMHPAHHS CBETO-
MIOOMBEIX KyJbTYp. BBHLY CIOXKHOCTH YHpaBJeHHWA TaKHM pasHo-
DOAHBIM COOOILECTBOM MHKDOOPDFaHH3MOB LeAecoofpasHO HPOBECTH
PAA NpodHNAKTHUECKHX MEPONPHATHH no c6opy M yaaleHH!O JOHHOTO
niaa. K HHM MOXHO OTHeCTH: OpraHH3aluIO HanpasJeHHOH UMPKYasd-
UHMH BOABI B MPYyRaX C HEJbK BBIHOCA BJEKOMBIX H OCEHAIOIHX NpH-
Mecefl x Mecram HX cOopa (NpHUSMKam) C mocnaenymuied OTKaYKoH
VTZHOHAPHEIMH JIHGO0 NepefBHKHbIMH HACOCHLIMH YCTAHOBKAMMU; YCT-
po#CTBO NPHCNOCOOJIGHHH 118 OMOPOXKHEHHS TNpYI08 H yilaldeHHd
NOHRLIX OTJOXKEHKH; OpragH3allvic a3paliid ¥ nepemelIHBaHHA B nep-
ROM CTynemu (CeKUMH) NpynoB ¢ BbIHOCOM ofpasoBaHHOR GHOMAacchH
B NPOMEXYTOUHBIA OTCTOHHHK, yCTpaHBaeMbili B BuAe TMy6OKOH BHI-
eMKH C IPHAMKOM Jisl HaKonJieHUus una o 7. 1. HeGosblune oTnoxesua
Haa OOBIYRO MepepalaThiBaOTCs JIMYHHKAMH HAaCGKOMBIX H HE OKud3bl-
B30T CYMECTBEHHOrO BAUAHHSA HA KayeCTBO OUYHLUEHHOH BOIW, TeM
fle MEHee OT/Ae/bHbIe YaCTHUBI BCIVILIBAIOIETO HA3 NOMMHBL ObITH
341€PKAHBl O BbIIYCKa OUHWIEHHOR BOALI.

(nenver o6paTTh BHUMaHHe Ha onpegenenue b{IK u koHueHTpa-
IHI pacTBOPEHHOrO0 KMCJOpoRa B npynoeoil some. Beaeacrsue ¢oto-
HITE33 B IHEBHOE BpPEMA MOXKET HaGJ]lO}laTbCﬂ NOBLILUEHHOE COMeD-
KAHHe KICJMOPOJa B BONE, B CBS3H ¢ yeM JIGHCTBHTENLHOE 3HAUEHHe
rOR BEAMYHER OYIeT HCKaKeRo Jlvuure onpelensTb PacTBOPCHHuIH
KHCIOPOd B yTpeHH#e yacot [lo 3TOR ike npuuupe nospasercs Ouib
Hiisi pgasHna Mexay senuyunamy DIIK, sbludelleHHLIME B CKIAAHRAN,

\PAHAWHXCS Ha cBeTy H B Tempore  [logesHo onpeiensts  X[IK
¥ BITK B QHABTPOBAHHBIX M R3OONTAHHBIX NPOGaX. ¢ Tem uTofwl
CabHHTH TOTpefgende KNCA0P01a PACTRODPCHHBIMK NTPHMECHMH 1 cnof

1ICCTBOM MHKPOOPTAHHIMOB, OCTABUIMXCH B OMHILEHHON Bole (g
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BpEMEHHO BO3MOXKHO 6YJeT OleHHTh 3¢deKTHBHOCTD OCBETJIEHHSA BOJAH
B (PHIBTPYIOIHX 3JIEMEHTAX, HHOTlAa YCTPAHBAEMEIX B CHCTEME OTBOJA
BOJR IJ yJAydLIEHHsS ee KayecrBa.

B 3umnee Bpemss B mpyaax mpeo6JajarorT npomecchl ocaxKIAeHHs
JAHUCNEPCHEIX HpHUMeced H OKHCJEHHS PAcTBOPEeHHOH YacTH 3arpsaue-
HH#; (QOTOCHHTeTHYecKasi aKTHBHOCTb OHOLIEHO3a BbipaieHa BecbMa
cna6o. Habmonenne 3a KHCIOPOAHBIM DPEXHMOM paGoTh NpynoB
JAOJKHO ObITb YCHJIEHO.

I'masa IV. BHOTOrHYECKAS OYHCTKA B BHO®HJIBTPAX
M A3POTEHKAX

§ 6.8. bromornueckne GHALTPH

Kaneabtisie Guoduabtpoi. B Guomeruueckux ¢uabTpax npukpen-
JIeHHas K 3arpyske GHOMAacca OCYIIECTBJSAET H3bSTHE OPraHHUECKHX
3arpsi3HeHHil 3a BpeMs INPOXOXAEHHS CTOYHHX BOJ, 3aBHcsllee
OT THNA W BbLICOTH 3arpy3KH, ruiapabiudyeckofl Harpysku. Cpeanss
NPOAOJIKHATENLHOCTL NPOTOKA BOJR ONpefensierc B BUIE (YHKIHH
t = f (H/g™), B xotopoit Beauunna m papna 0,4 u 0,5 cooTBeTCTBEHHO
At 6HOQUIBLTPOB € 0oGBEMHOH H MJIOCKOCTHOH MJ1acTMAccOBOH 3a-
TPY3KOH.

OcHoBHast 3ajjaya 3KCIIyaTaUMH GHOMUABTPOB CBOAHTCH K KyJb-
THBHPOBAHHIO GHOJIOTHUECKOH MJIGHKH, ob6Jafaiolleli YCTOHUKBOH Cro-
COGHOCTBIO K OYHCTKE CTOUHBIX BOJA M HenpepblBHOMY BOCHPOU3BOACTBY
HOBOH ¥ YlHalleHulo cTapofl Guomacchl. HeGaaronpusiTHrle ycnoBuS
paboret 6HOPHILTPOB NPHBOAAT K 32AUJIEHUIO 3arPY3KH, B 0COOEHHOCTH
0o6beMHOMN (KycKoBoH), H3MeHeHHI0 GHOleH032 ¥ yXYALIEHHIO KayecTBa
OUHIIEHHOH BOAM. PexxHM BoCIpOM3BOJACTBA GHONMJEHKH 3aBHCHT OT
Harpysku (10 OTHOIIEHHIO K 3arpsi3HeHHsAM CTOYHLIX BOJ) Ha GHoMacey
A0 OpTaHHYECKHM BEIIECTBAM, peXKUMa JBHIKeHHs JXKHAKOCTH B MOPO-
BOM MpPOCTPAHCTBE 3arpy3kH OHOGHABTPA, CMOCOGHOCTH GHOMJIEHKH
ApUKPEMJATLCA ¥ YAEPKHBATHCA HA NOBEPXHOCTH 3arpy3KH.

Kaneabnue GHOGHABTPBEI PACCYHTAHH HA OTHOCHTENIBHO IJIHTENb-
HEIl KOHTAKT CTOYHHIX BoA ¢ 6uonJenkoil (3—10 mumn). JIpuxkenune
KHUAKOCTH B 3arpy3Ke B MNE€pHOA OpOLUCHHUS 4epe3 CIPUHKJIEPHYIO
cHcTeMy C JO3HPOBOYHBIM (aKOM XapaKTepH3yeTcs HeyCTAHOBHB-
IIMMCA PEXHMOM: B NepPHOA MeXAy OpOLUEHHSIMH OpOBOe MpPOCTpaH-
CTBO 3arpy3KH OCBOGOXIA€TC OT BOAW, B NEPHOJ OPOLIEHHS MPOHC-
XOAMT CHAyaJa HAKOMJIEHHe BOJK B IIOPOBOM IIPOCTPAHCTBE, 3aTeM
yAepiKaHue XHAKOCTH ¥, HaKOHel, BHTeCHeHHe U30bITKA BOJAM BHOBb
noctynamomuMi nopuuamu. [lis onpenenenus yiepxusaiowed cno-
co6HocTH OHO(HIBTPA (MO Bole) NPUMEHHMB METOILI OMOPOMKHEHHS
H TpaccHpoBaHMs. MeTOl omopoxHeHus 3aKJiO4aercsi B OTCEUKe
OpolueHHsl 3arpy3KH (IIpeKpallleHde HOJaYd Ha Hee XKMAKOCTH) H
M3MEpeHHs KOJHYeCTBa CTEKalomeHd BOJAK BO BPEMEHH [OC/TIEe MOMEHTA
OTCeYKH. JTHM METOZOM ONpejnensercsl CTaTHYECKAS yAepIKHBalowas
CMOCOGHOCTb 3arpyskn. Merox TpaccupoBanusi, peajusyemuil mMyTeMm
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BBOZa B MOCTYRAlOIMYIO XXKHAKOCTE HEATPaJbHOIO HHAHKaTOpa 6es
fIpEKPAIe€HHs] MOJAaYH CTOYHBEIX BOJ, MO3BOJsIET ONpPENeNHTh AHHAMH-
4eCKyl0 YAepKHBaiomylo cnocoGHOCTh. [locaennuil MeTox AIBAsErcs
foJiee NpPHEMJIEMBIM, NIOCKOJILKY [MO3BOJIsIeT NOJY4YHTh KPHBYIO pac-
NpefeJeHHA MPOAOJIKHTEJbHOCTH MNpeOLIBaHHS 3J€MEHTOB [OTOKa
XKHAKOCTH B 3arpy3Ke, a TAKXKe ONPEAENHTb CPENHIOI NPOAOIKHTEIb-
HOCTb NpeOLIBAHHA JXKHUAKOCTH B GHOGHJBLTpE.

Eci 6M0QHILTPBI OCHALIEHE OPOCHTEJIBHLIMHM CHCTEMAaMH Hemlpe-
PBIBHOro IEHCTBHs, TO 3ajaYa TPACCHPOBAHHA CBOXUTCHA K Ompejesie-
HHIO PABHOMEDHOCTH pacHpeles]eHHs] KUAKOCTH (M Tpaccepa) Mo
noBepXHOoCcTH ¢u/abTpa. TpaccHpoBaHHEM BO3MOXHO ONpENENHTh
TaKXe Dpa3BHBAWOUleeCs 3aHJIEHHE 3arpyskM (HJIbTPAa H NOABJEHHE
30H HHTEHCHBHOTO TOKa BOAbI. [IpH 3an/ieHHH (HJIBTPA 3ayacTyio
Boaa o0pasyeT 30HHI MHTEHCHBHOI'O NMPOTOKA M 3HAYMTE/IbHAA 4acTb
NOTOKAa BOILI NPOXOAMUT 3arpy3Ky 0e3 OYHCTKH. ITOMY SIBJIEHHIO
€noco6CTBYET PasHOPOLHOCTb 3aTPY30YHOTO MATEePHANA, KOTA2 OTAeb-
Hhle NoJIOCTH (PHJbTPa 3arpykeHh MaTepPHaJoM Pa3HOH KPYMHOCTH.

HecooTpetcTBre KauecTBa OUMINEHHOH BOABI NPOEKTHLIM JAHHLIM
MOXeT OhiTh BLI3BAHO PsJOM MDHYHH: PE3KOH HEPaBHOMEPHOCTBHIO
NPHTOKA CTOYHEIX BOJ M 3aJOBLIMH cOpocamH CTOYHBIX BOXA, B 0CO-
GeHHOCTH NpH He6JaronpHATHOM COCTaBe 3arpsiaHeHHH (mocrynJenue
[TAB wu3 npaveunsix, HedTenpoRYKTOB, cOpPOC TEXHOJOrHUYECKHX
pacTBOPOB M OTXOI0B ¥3 NMPOH3BOACTBEHHBIX OGBEKTOB H T. M.); H3aMe-
HeHHWeM KayecTBeHHOTO COCTaBa 3arPs3HEeHUH B CTOUHBIX BOAAX 32 CYET
OPOMBIIIJIEHHEIX NPEeANpHATHH; CHH)KEHHEM TeMOepaTyphl CTOYHBIX
BOJL H HECOOTBETCTBHeM (PPAKIHOHHOIO COCTABA 3arpy3KH 6HODHILTPA
HOPDMATHBHEIM TPeOOBaHHUsIM; Meperpy3kofl OYHCTHOH CTAHIHH KakK
N0 pacxony CTOYHBLIX BOJ, TaK H KOJHYECTBY MOCTYMAlOMUX 3arpss-
HeHu#t. [Ip¥ HEeBO3MOXKHOCTH ycTpaHeHHs ¢(akTopa, BBI3HIBAIOWIETO
HeOJaronpHsATHOe BO3[1eHCTBHE, BO3MOXKHO HPUMEHHTH MepHl ole-
PaTHBHOTO BO3AEHCTBUA: BBEJEeHHE PCUHMPKYJSAUMH OYHINEHHOH BOJHI,
B TOM YHCJI€ B HOYHHIE YacChl; 3aMEHY YacTH QH/LTP ylolllero MarepHaa,
HHTeHCHGHKANHIO y3/Ja MeXaHHYeCKOH OYMCTKH [peABapHUTe/bHOH
aspanyedl C HCNOJBb30BaHHEM PereHepHpPOBaHHOH H3GHITOUHOH OHO-
MJIEHKH H3 BTOPHYHBIX OTCTOHHMKOB; YCTPOWCTBO CHCTeMbl 060TpeBa
(lwaTpa ¢ oTomJieHHeM Ha¥ Ges Hero). IIpH nosmoit ouucTKe penvp-
KyJSuMs OYMIIEHHOH Bosnbl, HAJOXEHHAss Ha paCYeTHBIA pacxon
CTOYHHIX BOJ, B OOWEM NORXoAe CHHMaeT 3(heKTHBHOCTL OYHCTKH
BOAW BCJEICTBHE YMEHLLIEHHST BPEMEHH KOHTaKTa 3arpAsHeHH#
¢ 6uonsieHkoii. Ho BBejenue peudMpKy/JasfiuMH B 4ackl MaJOro NpHTOKa
Co3naeT NMpefNoCHUIKK AJsi MHTEHCHBHO# NPOMBIBKH Tejla 3arpy3KH
OT M36hHITKa OHOMJIEHKM, NPEJOTBPAINEHHS BHICHIXaHHs OHOMAaccH,
BLIHOCA HAKOIUIEHHBIX 3arpsi3HeHHH H [POAYKTOB MeETaboJH3Ma.
He uckmouaerca penupxynasiuus TemIoi Ju60 NOROrPeTOH YHCTOH
BOAbl B HOYHBIE YAachl AJIsI COXPAHEHHA TeMIepaTyPHOrO DpeXuMa
H HCKJIIOYEHHS] OCTHBaHHA GHOdHJIBTpA.

3ameHa yacTH GUJIbTPYIOLETO MaTepHaNa ABJIAETCA BHIHYKIEHHOR
Mepoli, CBA3aHHOH ¢ 3aWJIeHHeM BEPXHHX c/oeB 3arpy3kH. Bepxuui
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caoft ronmuuoit 0,5—0,7 M 3amensior Ha Gosiee KPyNHO3EPHHCTHIHA
MaTepHaJ, BCJEICTBHE YEro yBeJIHYHBAeTcs pa3Mep nop GHILTPA,
CHUKAETCH [POJOJKHTENbHOCTh POTOKA BOAH ¥ B HEKOTOPO# CTENEHH
spdexr ouncrkH. Tem He MeHee TakMM cnocoGOM BO3MOXKHO GoJiee
PABHOMEPHO pacCHPee/NHTb KOJHYeCTBO OHOMJEHKH MO Bcell BHICOTE
3arpyskH, H36exaTb 0ODa30BaH¥sl HENPOHHIAEMOTO cJIOSI GHOMACCH
BOJIH3H MOBEPXHOCTH 3arpy3KH.

Caenyer o6paTuTh BHHMaHWE SKCILIYATALHOHHOrO NMepCoOHaNa Ha
napameTp THMApaBJHYECKOH HArpy3KH, BHIPaXKeHHOH B BHJAE NOMYCTH-
moro auanasoHa l—3 m%/M®.cyT. Bu6paHnas eivMHHIA H3MEpEHHSA
BPEMEHH — CYTKHM — UCKJIIOYaeT ydeT KojieOaHul pacXoja o vyacaMm
CYTOK, 4TO MOXKET NMPHBECTH K HEJONYCTHMEIM Neperpyskam, CrnocoGH
BHIIBJIEHYs1 KOTOPDHX ONMCAHH B Havaljie pasfiela.

Ouenka pa6orel 6HOQHILTPOB NPOK3BOMKTCH IO NAHHBIM aHAMH30B
ucxoxuo#t (BITK, XITK, xoHueHTpalus B3BeIIeHHEIX BellecTB, a30T
ammonuiinbili, CI[TAB) u ouniensot Boan (BIIK, XIIK, konuenrpa-
LMs B3BEIEHHHX BEIECTB, a30T AMMOHMHAHEIA, HATPHTH, HHTPATH),
a TaKxe 0ocajKa BTOPHYHBIX OTCTOHHHUKOB.

Baxuo onpenensite BIIK BaGonTaHHON# MPOGH CTOYHOH KHUAKOCTH
nocJie NEPBHYHLIX OTCTONHHKOB, TAK KaK 3Ta BeJIHYHHA MOXeT cylle-
cTBeHHO orsuyaThesl oT BIIK ocBersiennolt B JJaGopaTOPHBIX YC/IOBHAX
(B nmoxoe) nMpo6GH 3a cueT HH3KOro 3ddeKTa paGoTH y3ja MeXaHHYe-
CKOH OYMCTKH, BBIHOCA HJIOBOH BOAH M3 ABYXBAPYCHBIX OTCTOKHHKOB.
Benuuuna XIIK naer undopMainuio 0 BO3MOXKHEIX c6pocax TeXHOJIO-
THYECKHX pacTBOPOB H OcOOEHHO Ba)kHa NPH KOHTpOJe mpouecca
mo Besquunne BIIK;, He yuuTHBalOmwe! BiHsiHHE B3BELICHHBIX BEIECTB
Ha npoueccH OuoJjoruyeckoli ouucrkd. CHHXKeHHe KOHLEHTPALMH
aMMOHUAHOrO a30Ta, MOABJEHHE HUTPHTOB W HHUTPATOB CBHJETEJNb-
CTBYIOT O NOJIHOTe OYHCTKH. B o6mem cayuae AJs NOMHOH OUHCTKH
XapaKTepHO CHHXEHHe KOJIMYeCTBa aMMOHHHHoOro asora Ha 20—
50 %, HanuuMe HMTPATOB B npefenax 2—S5 Mr/ia.

Ha puc. 6.3 npuBeseHo rpaduueckoe H300pa’keHHE H3MEHeHHA
OCHOBHBIX MapaMerpoB, 3aUKCHPOBAaHHOe B HODMATHBHEIX MarepH-
anax B Bufe TaGaunsl. Ilyrem conocraBienust napaMeTpoB onpenessioT
creneHp NpHGMHKEHHs] 3PPEKTHBHOCTH OYHCTKH K HOPMAaTHBHOH.

B nyckopo#t nepHos paGoThl KaneJbHHX GHO(HJIBTPOB NpOH3-
_BOAHTCA HapamuBanHe OHOIVIEHKH MyTeM MNPOMYyCKa pa3GaBJIeHHBIX
J160 Hepa30aBJeHHBIX CTOYHHIX BOZ C MOCTENEeHHLIM YyBeJHYeHHEeM
pacxoaa B npegesnax ot 30—40 mo 100 % oT npoekTHOH BeJHYHMHLL.
JKenarenpHO NpoBOAKTL NYCK B TeMJLIH NepHoy roja, 4YToOH 136exaTh
HeOaaronpusTHHX BO3JAEHCTBUA Hu3KuX TeMneparyp. HureHcusnomy
pocTy GHOMJIEHKH CMOCOGCTBYeT [OCTaBKAa AKTHBHOIO HJIA WJIH GHO-
IJIEHKH ¢ JedcTBylomed CTaHmuy.

B nepBuiii nepHoJ MOJE3HEIM OKA3LIBAETCA BO3BPAT OCa/lka BTOPHY-
HBIX OTCTOAHHKOB Ha OuOQHAbLTpHl. [locTeneHHbld mepexof oT OAHOrO
IafAmero pexuMa K APYromMy AoJKeH GbITb OOOCHOBAH MOKa3aTe-
JISIMM TOJHOTH OYHCTKH CTOYHEIX BOX ¥ MHKPOOGHOJOrHYECKHMH
NoKasarelsiMH cocTaBa 00pa3uoB GUONJIEHKH, OTOOPAHHON H3 Pa3HBIX
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Puc. 6.3. BaauMosaBucumocTs napamerpoB  paCoThi  KanesibHpX  GHOGHIBTPOB

K — xparuocrs cHameuns BIIK; T — teMieparypa CTOYHWX BGA; } — BuicoTa 3arpy3kH;
¢ — rHApaBAHYEcKan Harpyska

Mo BhICOTe 3arpyskH cjoeB. OueHuBaerca TaKxe G6HoneHos Guo-
NJAEHKH, 3afilepKHBAEMORt BO BTOPHYHOM OTCTOHHHKe. Ilepexon Ha
NPOEKTHBIN pexuM paGoThl OCYUIeCTB/IACTCS NPH AOCTHXKEHHH MOJHOH
OYHCTKH B MPOMEXYTOYHHX LIANALMIHX pEeXHMax,

BricokoHarpyxkaembie GHODHABTPH. B oTaHyne OT KaneabHHX
GUABTPOB BLICOKOHATpYXKaeMyie paboraioT npu Gosiee BRICOKHX MJIOT-
HOCTAX OpOLIEHHs 3arpysxku — mnopsinka 10—30 m®/m?.cyr. B ycno-
BHSAX HOPMa/ibHOH 3KcnayarauMy 3PHEKTHBHOCTb OYHCTKH 3aBHCHT
OT KAaueCTBEHHOTo (OCTaBa 3arpa3HeHHM, TeMmmepaTypsl BOABI, aspa-
UHH 3aTPY3KH, OAHOPOZHOCTH ¥ KpYMHOCTH 3arpy3odHOrO MaTepuana,
PaBHOMEPHOCTH QPOUICHHHA.

KauecTBenHbIl cocraB 3arpsisneHuii ouenusaercst no BIIK u XTIK
CTOYHBIX BOJ, COAEpKAHMIO BIBEIeHHBIX BemlecTB. Flanusue B CTOUHBIX
BOZaX JErKOYCBOsieMbIX BellecTB, NOBBLILIEHHOTO COAEpHAHHS B3Beced
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(nonyctHmas KoHueHTpanus He Gojee 150 mr/n) cmoco6GeTByeT pocty
GHOMJIEHKH H BO3MOXXHOMY 3aHMJIEHHIO 3arpyskH. Peskue KoseGaHHS
TEMIepaTypel CTOYHHIX BOJ B TEYEHHE CYTOK BBI3LIBAIOT CHUIKEHHE
AKTHBHOCTH MHKDOOPraHH3MOB H TDPeOYIOT aJaNTaudH K H3MEHHB-
IUMMCS  YCJIOBHSAM. A3panMio 3arpyskd TPYLHO OLEHHTh KoOJHye-
CTBEHHO, MOCKOJIbKY H3MepeHHe pacxoja BO3AyXa B OKHAX, NOAALINX
M BCcachIBAIOIMX BO3AYyXOBOAaX He TapaHTHDPYeT PaBHOMEPHOCTb
pacnpejenesusi ero mo Bced NOBepXHOCTH ¢(uibTpa. [lonHTKH BH-
3yaJbHOR OUEHKH DABHOMEPHOCTH a3pauMH NMYTeM 3a/JbIMJICHHA HJIH
OKpalllMBaHHA BO3JyXa He Bceria npuemiemsl H GesonacHul. Aspauus
CYHTAeTCA JOCTATOYHOH, €CJH B OYHINEHHOH BoJe CoAepkHTcA 5—
6 Mr/J1 pacTBOpeHHOTO KHCJIOpOAA (B ciyuae MOJHOA OYHCTKH OLEHKA
JIOTIOJIHSAETCS] HAJHYHEM HHTPHUTOB W HHTPATOB).

OnHOpOAHOCTD H KPYIHOCTb 3€PeH 3arpyskKd B pelnaiouielt cTe-
feHH BJIMsieT HA NPOUECC OYUCTKH ¥ 3anjeHHe 3arpysku. [IpeoGaana-
HHe OTHOCHTENBHO MEJIKHX 3epeH Oyler CofeHACTBOBATH YBEJHYEHHIO
CKOPOCTH OYHCTKH, HO B CKOPOM BPEMEHH NPHUBEJET K HAKONJICHHIO
OGHOMJIEHKH, 3aKyNopKe BO3JYLIHLIX KaHajdOB, 3aHJEHHIO 3arpy3KH.
Bosee kpynHasa 3arpy3ka MeHblE MOABEPIKEHA 3aMJIEHHIO, OJHAKO
cHHXKaeT 3¢eKTHBHOCTL OUHCTKH BCJEACTBHE COKpAUleHHs INIOWLAAM
KOHTaKTa GHOMJIEHKH H CTOYHHRIX BoJ. HanGosee onacHo pasmemenHe
MEJIKO3epHHUCTOH 3arpy3KH B NpHIIOBEPXHOCTHEIX COfAX, Tle HauboJee
HHTEHCHBHO pa3BHBaeTcad OHoMacca MHKpPOODPTaHH3MOB.

PaBHOMepHOCTb OpOLIEHHS ONPEneNsIOT NYyTeM YCTAHOBKH HEBBICO-
KHX MepHBIX COCYIOB (MOAJOHOB) MO HaHOo/Nee XapakTepHhIM yua-
CTKaM opoluaeMoH MoBepxHOCTH. CKOPOCTh HANOJHEHHS COCYIOB
JaeT JOoCTaTOYHO YEeTKOe MpeJCTABJeHHe O BO3MOMKHBIX JedeKTax
OpOCHTeJNIbHOH CHCTEMBl. PaBHOMEPHOCTh BBIXOJA XKHAKOCTH H3 Telsa
3arpy3Kd OLEHHBAIOT TAKHM K€ crnoco6oM, HO ¢ GOJNLIIHMH TP YAHO-
CTSIMH, BO3HHKAIOMMH BCJIEACTBHE OTPAHHYEHHOCTH MEXIYAOHHOIO
NPOCTPaHCTBa. [IHTENBHOCTE MPOTOKA BOAML M0 OTAENBHEIM YYacTKaM
ONpenessiloT UMMYJAbCHBIM TpPaCCHPOBAHHEM BCEro MOTOKA CTOYHBIX
BOX JMHGO OTAENbLHOTO mieya (nephopHpOBaHHOH TPYGHI) OpOCHTEJS.

[TepuonuueckuM onpeneneHueM { BO3MOXHO OLEHHTb HHTEHCHB-
HOCTb HAKOIUIeHHs GHOIIEHKH B NMOPOBOM NMPOCTPAaHCTBE. Peuuprys-
UHA OuMileHHOH BOABI HEOOXoxHMa NPH NPEBHLILEHHH XONYCTHMOrO
sHaveHuss BITK CTOYHBIX BOJ, 3aBHCAINEro OT BHICOTHI GHO(HILTPA.
Mo ra6numam CHHUIT [29] nomycrumoe 3mauenue L, onpenenurcs
Kak L, = kL, nprueM 3HaueHHe £ HAXOJAT 10 HIBECTHLIM BEJHUYHHAM
THAPaBAHYeCKO# HAarpy3Ku ¢ U Temnepatype T CTOYHHIX BOJ B 34BH-
CHUMOCTH OT peXMMa a’pauuH. B nepsom NpHOMHIKEHHH ROMYCTHMO
npHHUMaTth k NpH pacxofe Bosayxa B = 8 m®/mM3. OGHapyxenHoe
npesbilleHse (aKTHUECKOro 3HadeHHs L, Haj NPOEKTHOA BEJIHYHHOH,
NOAKpeNJIeHHOe HEJOCTATOYHLIM 3PHEKTOM OUMCTKH, jJaxke NpU U3OLI-
TOYHOH nopave Bozayxa (6osee 12 M3/M%) ClIyKHT AOCTATOYHEIM OCHO-
BaHHeM 1Jisl BBefeHHs PeHPKyasnuk. C 1esabio YIPOUIEH!sT KOHTPOA
Ha puc. 6.4 npuBeneHs! TPAQHKH 3aBHCHMOCTH MApaMeTpoB, COCTaB-
JIeHHEIE Ha OCHOBAHHH HODMAaTMBHHIX AaHHbX. [locieoBartesLHOCTD
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noJfb3oBaHusA rpabMkaMu: cHadasa onpepensior K., 3atem no usBe-
CTHOM BEJHMYHHE £k HAXONAT 3HAUEHHe KPHTePHAJLHOrO KOMIIeKca F;
no BejuuHHe F/K, nasunauaiorcs ¢ # B no useecrHoil BricoTe 3a-
rpysku H.

[Tpu sroM He ocraB/sAlOT 6€3 BHUMaHHA BO3MOXHOCTb BBeJEHHSH
PELHPKYJNSLUHA OYMINEeHHOH BOAbl. B yclHoBHAX noJHOH OYHCTKH
peuvpKyasuus (yBeNMUeHHE THAPABJIMYECKOH Harpysku) cCyile-
CTBEHHO CHH)KAeT NPOMOJIKHTEJIbHOCTh MPOTOKA M (PGEKT OUHUCTKH,
a HenojHas OYHCTKA CIJVIaXXHBaeT HeGJaronpHsTHHIE BO3AEHCTBHA
peunpkyasudu. Ecnu u3BecTeH rpapHk H3MeHeHHMs KOHLEHTPAUMH
M pacXoja CTOYHHIX BOJX, TO BO3MOXHO ONpENEJNHUTh ONTHMaJbHbIH
pexuM paboThl GHOGU/BTPA C PElUPKYNsALKeR ¥ Ges Hee (B AHEBHBIE
H HOYHBIE YACHI),

3ausienue 3arpy3kH (uAbTpPa XapaKTepuayercsl MOSBJEHHeM JyX
Ha HOBEPXHOCTH M CHMXKEHHEM MNpPONOJIKMTENbHOCTH KOHTAKTa BOXBI
¢ OuonyieHKoR. Pe3sko Hapylaercss PaBHOMEPHOCTh paclpejeleHHus
CTOYHBIX BOJA MO 3arpyske. PasBuBaiolleecsi 3aujieHHe MOXKHO OOHa-
PYXHTb, NEPHOAUYECKH MPOBOAsS ONpEJeNeHHe XapaKTepa HaKoOIIe-
HHA OHOIVIEHKH B CJIoe 3arpyskH Ha rayGuuae 0,3—0,7 M oT nosepx-
HocTH. lnst aTolt uenu orpuiBalor WYpdH B TeJe 3arpy3KH B pasHLIX
mecrax (uabrpa. EciiH noposoe mpocTpaHCTBO 3arpyasKH MHTEHCHBHO
3ano/HsAeTca OHMOMJIEHKOH, a BOAA NPH 3anonHeHHH wWwypda ¢HJb-
Tpyercs MeJJIeHHO ¥ B OCHOBHOM 3a CYeT pacTeKaHHs Mo mepubepHu
uypda, TO STH NPHU3HAKH MOTYT CJYXHTb OCHOBAHHEM JJISl POMLIBKH
¢unsrpa. HononuutensHass uHbOpMANHA MOXKeT ObiTh NOJydeHa
MHKDOCKONMHpOBaHHEM INPo6 OHOMNJNEHKH, OToOpaHHOH M3 MecT ee
ckontenus. [Ipeo6aananue anaspo6HOfi 6UOMAcChl, THHJIOCTHHIH 3a-
nax, OTHOCHTEJBLHO HH3KasA BCTPeYaeMOCTh JIHGO MOJHOE OTCYTCTBHE
a3pOo0OHBIX MHAMKATOPHEIX MPOCTeHIINX OPTaHH3MOB CBUAETEJIbCTBYIOT
O 3arHMBaHHY OHOMJIEHKH B MODOBOM NPOCTPAHCTBE.

B nepBbifi nepHoA pa3BHUTHs 3aHJIEHHS BO3MOXKHO MNPOMHITb OHO-
GHILTP HMHTEHCHBHOH peUHpKyJsnHeHd, NpH Heo6GXOAMMOCTH € BHI-
K/Tio4eHHeM ero H3 paborsl. Jlonyckaercs npoMsiBKa GUAbTPA XJIOPHOR
Bogo# (mo3a xJopa 100—150 mr/n, ocrarouHnlit AKTHBHHH XJOp
10—15 wmr/a). 3anyumeHHoe 3au/eHHe JHUKBUAHPYIOT LITHIKOBAHHEM
3arpy3KH, PHIXJIEHHEM THAPOJHMHAMHYECKUMH X MeXaHWUYeCKHUMH Cpel-
ctBamH. [locne onepauuii no NpoMelBKe 3arpysxu, ocoGeHHO B CayUae
NpHMEHeHHs1 XJIODHOH BOABI, HeOGXOAMMO HOBTOpHOe MpOBeleHHe
HapamuBaHug GHOMJIEHKH. [1ycK BbICOXOHarpyxaembix GHO(HJILTPOB
B paGOTy MaJIO 4eM OT/IHYaeTCs OT O[HCAHHOTO paHee.

BHo@UALTPHL C NMCTOBOA B PYJIOHHOW NaacTMaccoBoll 3arpyakod.
B orauune or 3epHHCTHIX GHIBTPOB B 3THX KOHCTPYKLHAX NPAKTH-
YECKH HCKJIOYAeTCs 3aMjieHue 3arpy3ku. BeneicrBue masod nponot-
HHTEJbHOCTH KOHTAKTa 3arpsisHeHHA ¢ GHOMIEHKOH NPHUMEHAOT
MHOFOKPATHYI0 PEeuMpKyJaaUHio BOAW M YyBeJHYHBAIOT [HIPABIHUE-
CKyio Harpysky — po 20—70 m®/m?.cyr.

[MpakTHKYeTCs 3aMeHa 3€DHHCTOR 3arpy3Kd [J1aCTMACCOBOH JH-
CTOBOR JIHGO PYJNOHHOM NPH PEKOHCTPYKuuM cTaHuuH. [Tockoabky

207



0)

(o]

N

Co

S

KT
016 /«_
076 A

0% ~— 1A
A
1

:

Qo

(o]

H

S

22 24 26 28 g, mYm?oymmy

D o oy Ny B

<y

-
5=12n %
8= 10w’ A
~
7/’:7
=~ 8=8m%/m? N
|
3
] Rl

08 09 10 17 F-A 8% /g™



BTODHYHBIE OTCTOHHHKH He B COCTOSHHM MPOMYCTHTb MOBHINEHHLIHA
PacXoR CTOUHHIX BOJ (C y4eTOM peLHpKYyJsiLMH), TO OTOOP BOARBI AJf
PeuMpKyJ/IAIMH MNPOH3BOIAT A0 BTODHYHLIX OTCTOMHHKOB, BMecCTe
¢ u3ObitouHoH GHonuienko#. Takoft cnoco6 penupKyJIALUMH YJaydiiaer
pa6ory ¢GHMJBTPOB, TaK KaK 3aHJIeHHe 3arpysku HcKioueHo. [Tyck
B pafoTy, HapamuBaHue GHOMJIEHKH, TEXHOJOTHYeCKHH KOHTDOJb
61oQHALTPOB C MJIACTMACCOBOA 3arpyaKofl NpPOM3BOJATCH TaK XKe,
KaK H AJa ApYTHX GHOodHJILTPOB.

§ 6.9. AspoTeHkH

OcHoBHas 3alaua 3KCIIIyaTalyy a3pOTEHKOB 3aKJI0YaeTcs B KYJb-
THBHPOBAHHH COOGLIECTBA MHKPOOPraHH3MOB, 00eCNeUHBAIOWEro H3b-
ATHE ¥ OKHCJIeHHE OpPTraHHyecKuX 3arpssHeHufi. Peryaupyemsie napa-
MeTpbl MpOLEecCa — Harpyska Ha AKTHBHbIH HJ (KOJIHYECTBO, MT,
3arpsizueduit no BITK Ha 1 r 6es3osbHOro BelllecTBa B CYTKH), KHCJIO-
pOAHEI pexuM, Bo3pacT ujaa (OTHoLleHHe Macchl Ge330JIbHOrO Betle-
CTBa aKTHBHOrO MJa B CHCTeMe K TaKol e Macce H3OLITOYHOTO HJa,
BLIBOAMMOIO K3 CHCTEMBbl B CYTKH). TeMnepaTypHBIA peXuM, CE30H-
HOCTb OTHOCATCA K HEPEeryJHPyeMhIM NapameTpaM, HeraTHBHOe BJMH-
siHHE KOTOPHIX JHMKBHAMPYETCS ONEepaTHBHLIMA CpPe/CTBaMH (W3MeHe-
HHeM COOTHOLIEHHA OGBEMOB aspoOTeHKAa W pereseparopa, Bospacra
HJa, KHCJIOPOAHOIrO pexuMa).

Harpyska Ha un N onpegensiercs coorHowenneM Qey.Lo/Va (1l —
— S), B kotopoM L, — BIIK crounsix Box, V — o6beM aspoTeHkKa,
@ ¥ S — COOTBETCTBEHHO 5034 W 30JbHOCTh aKTHBHOTO uaa. Harpyska
onpefeasier rMyGHHY OYHCTKH CTOYHHIX BOA M CBOHCTBA aKTHBHOIO
una. B obmeM BHae B3auMOCBA3b STMX NapaMeTpPOB OTPA3HTCH COOT-
HOLLIEHHEM

N = 24pmul /(K + Le) + 24Ly/lta (1 — S)). (6.16)

OTGpOCHB OTHOCHTE/NLHO HE3HAYHTEJNbHYIO YacTb HEOKHCJsEMBIX
3arpsisenuit 24L,/[fa (I — S)], u3 aHanMsa COOTHOIIEHHS MOXKEM
YCTaHOBHTb, 4TO Aas cHuwxeHus BITK ounwmenno# Bonut L, TpeGyercs
YMEHbLIHTh Harpy3ky Ha akTHBHbIA ua. CBoHcTBa aKTHBHOTO HJA
OGBLIYHO BHIPAXAIOT B BHJAE YPOBHS HHTEHCHBHOCTH JblXaTeJbHBIX
NpoleccoB (JeruiporeHasHas aktusHocts — JIAW) u crenenblo yJorT-
HeHHs CBEXXeBHINABILEro Maia (MiioBbiil unnexkc /). Baaumocasb N u [
xapaKTepHa JJIA Kax»xXnoro BUaa KOMHOSKHHﬁ oprannlxecxux 3arpsas-
HeHH#; 117 TOPOACKHX CTOUHBIX BOA oHa mpuseaeHa B [29] n yd4uThi-
Baercs B paGoTe BTOPHYHLIX OTCTOHHHKOB M B Ha3HAYEHHH KPAaTHOCTH
UHDKYJAUHH aKTuBHOro uaa. C noBbilueHueM / KpaTHOCTb UMDKYJISA-

Puc. 6.4. CooTHOWwenHEe NapaMeTpoB PAGOTH BLICOKOHArPYKAeMbIX GHOPHILTPOB

4 — 3aPHCHMOCTH KOMIlfieKca F/K,’ 0t ruApaBAHYEcKOfl Marpy3km ¢ 0 — 3aBHCHMOCTb KOH-
cTamth K, OF TeMncpaTypw Bogw T. @ — sasucmmocTs kparmocts K cummenns BIIK ot kpn
TePHAALHOr0 KoMnaekca F
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uiu R (R = Qu/Q.;) BO3pacraeTr COIIACHO COOTHOINEHHIO, YCTAHOB-
JICHHOMY HCCJIENOBAHHAMH:

R = a/(1000/ — a). (6.17)

it 6osiee MPOCTHIX PEIIEHHH KPATHOCTb UMPKYJSALHH, BhIpaXKeH-
HYi0 B IIPOLIEHTaX OT pacxoja CTOYHLIX BOJ, NPHHHMAIOT PaBHOR
1/, BeNMUHHBI MJIOBOrO HMHAeKca, cM?/r (Hanpumep, R = 40 % npu
I = 80 cM®/r uty R = 150 % npu [ = 300 cm®/r). KpartHocTs pe-
HHPKYJIALMH HMJIA 3aBHCHT OT THINA ¥ KOHCTPYKLUHH BTOPHYHOIO OT-
crofinHka (cM. § 6.11). MameneHne Harpy3kH BbI3hIBAeT COOTBETCTBY-
WY IepecTpoiiKy GHOIeHO3a AKTHBHOIO MJa, KOHTPOJb KauecTBa
KOTOPOTO YCTaHABJMBAaeTCA MO COCTdBY MpPOCTeHIUNX OpPraHHU3MOB,
HAaGJII0aeMBIX MUKPOCKOMHPOBAHHEM.

B nocnexnne rofnl HpeANPHHAT PAj MNOMBITOK COCTABHTL aTJIachl
HHJIHK4TOPHBIX MHKPOOPTaHH3MOB, XapaKTePH3YIOWHX COCTOAHHe aK-
THBHOTO HJa.

Kucnoponueifi pexxuM ycTaHaBlHBaeTCs B 3aBHCHMOCTH OT DeXHM-
HBIX ITApaMeTPOB W KauecTBa ouHuleHHOH Bojal. IlonHast GuoJiorH-
yecKas OYHCTKa MNpeanojaraeT pa3BHTHe B TOH HJH HHOH CTeneHH
nponecca HUTpuOHKAUKHK, AJsS HOPMAJbHOTO XOAa KOTOpOro HeoOXo-
AHM HEKOTOPHIA H3GBITOK PaCTBOPEHHOro KHCJODOAA; KOHUEHTpALHs
TIoCTIeIHETO MOAJEPIKHUBaeTCs Ha ypoBHe 3—4 Mr/n Ha 3aKJIIOYHTEJb-
HOM »3Tane ouHCTKH. Hauano HuTpubHKankH OOBIMHO OTMEYaeTcs
npH joctHxenuu sddexra ouncrku 70—80 % no BIIK (coorser-
CTBEHHO [/ HMU3KHX M BBICOKMX KOHUEHTpauuit sarpsaHenuit). Cpen-
HAS KOHIIEHTpAlLlWsi pacTBopeHHoro kucjopopa C, Ha3Hayaercs B 3a-
BHCHMOCTH OT HeoOXOJHMOCTH NOANEPKaHHA PAaCYETHOHR CKODOCTH
OYHCTKH ¥ JONYCTUMEIX 3HepreTHYeCKHX 3aTpar:

PLo = PmaxLiCo/(LiCo + K. Co + K Ly). (6.18)

Koncraura K,, oTpaxalomas BIHsHIiE PacTBOPEHHOrO KHCJIOPOAA,
pasHa 0,625 Mr/an njisi TOPOACKHX CTOYHHIX BoA. AHajH3 NpHBEAEH-
HOTO ypaBHeHusl MOKa3biBaeT, YTO CYLIECTBEHHOE CHUIKEHHE CKODOCTH
ouHcTKH Halmonaercsi B 06JacTH KOHUEHTDALHH PacTBOPEHHOTO
kucsopona 1,5—2 mr/n 4 meHee. Ecau ucxoputb ua yc/oBul Hagex-
HOTO BeJleHHsl MpoLecca, TO CjelyeT YCTAHABJIHBATh CpeiHee 3HaUeHHe,
paBHOe 2 Mr//, KOTOpOe ABJseTcss CYMMOH MpOoU3BeJeHHH YacTH
o6bemMa aspoTeHKa Ha (PAKTHUECKYI0 KOHIEHTPALHIO DPacTBOPEHHOrO
kucsiopona. Hanpumep, cpefHas KoHueHTpauusa 1,5 Mmr/n noaydena
kak cymma (0,3-0,5 + 0,2-1,0 4 0,1-1,5 + 0,2-2,0 4+ 0,2-3,0),
B koropoii 0,3, 0,2, 0,1, 0,2 1 0,2 — yyacTky AJHHH KOpHAOpPa as3po-
TeHKa ¢ KOHUeHTpauue#t Kuciaopopa ot 0,5 mo 3,0 mr/a. Takoe pac-
npefesieHdHe NOACKA3bIBAET NYTb HHTEHCHPHUKALHH mOpouecca — Ha
HayaJibHBIX YYacTKaX € KOHUEHTPauuedl pacTBOPEHHOTrO KHCJIOPOAa
0,5 1 1,0 Mr/n MOXKHO MOBHICHTEL CKOPOCTb QUUCTKH 32 CUET YBeJHUEHHS
HHTEHCHBHOCTH 23palyH.

CpeHss KOHIEHTPALHUA PAaCTBOPEHHOro KHCJIOPOAa OGEIYHO Ha3HA-
qaercs pasuofi 0,5—1,0 MT/n1 B perexeparopax, B a9poGHHX MHHepa-
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JIH3aTOpP2X H B a3pOTeHKaX Ha HENOJHYI0 OYHCTKY, 2—3 Mr/a —
B a9pOTEHKAaX H4 NOJHYI0 GHOJOrHYECKYIO OYHCTKY.

Jlo3a akTHBHOro uJ/la MeHsieTCs 10 ce30HaM roja. B TemJoe JeTHee
BpeMs MNpeob/IafdaioT HPOUECCH 3IHEPreTHYecKoro o6MeHa, MpHpoCT
HJla CHHMXaeTca; B XOJOAHBIA 3HMHHMA [NepHOJ HNPEHMYLLECTBO
NOJNYY3IOT NPOLECCH AacCCHMHJSIIHUH, YBeJIHYHBaeTcsi NpHPOCT HJa,
BO3pacTaeT €ro 103a B a3pOTeHKe, COOTBETCTBEHHO YBEJNHUHBAETCSH
H €ro BO3pacT,

[NoBbimenne K03kl MJa B 3MMHHII NEPHOX YKpeIJseT HaNEXKHOCTb
npouecca OYHCTKH M CTa0WJIH3UPYeT CJOKMBIUUHCH GHOLEHO3 HpH
BO3MOXHHIX HapyIUeHMsiX YCJOBHH SKCNIyaTauMu CoopyKeHui, Ms-
OBLITOYHO BLICOKAs 032 AKTHBHOTO HJa OCJIOXKHSIET paGoTy BTOpHYHRIX
OTCTOHHHMKOB, YBeJIHYHBAeT BLIHOC C OYHIIEHHOH BOJOH NPOAYKTOB
MeTa6onu3Ma MHKPOOPTraHH3MOB, CHHXKAeT aKTHBHOCTh MJa. BinsaHHE
J03Bl WJIa MOXKET GBITb OMNpefe/ieHO MO BHIPAKEHHIO

1
pLoa = pLO W—. (619)

Ecav npuHATh 3nadedue ¢ = 0,07 J/r AN rOPOACKHX CTOUHHIX
BOJ, TO MOXHO 3aMeTHTb, YTO yBeJuyeHHe Jo3bl uaa ¢ 1 go 3 r/n
CHMXKaeT akTHBHocTb ero Ha 11 %. Ha npakrHke cHuXeHue aKTHB-
HOCTH MOXeT GHITh GoJiee 3HAUUTENbHBIM, MOCKOJIBKY KO3DDHIHEHT
MHTHOMPOBAHHA Onpeje/ieH NPH YCJIOBHH OTCYTCTBHS JIMMHTHPOBAHHSA
npouecca Mo Macconepejaye KHMCJA0poAa H HHTEHCHBHOCTH lepeMellH-
BaHHA COAePKHMOro asporeHKa. [fo onuITy sKcnnyaraumii a3spoTeHKOB
C NHeBMATHYECKOH aspalHeH U3BECTHO, YTO MAKCHMAaJLHO JONYCTHMAA
KOHLeHTpauus cocrabiaser 2,5—3 r/n, a yseilnuenue ee go 4 r/a
BHI3BIBAET MHTEHCHBHHIHA BHLIHOC B3BeIEHHBIX BEIIeCTB M3 BTOPHYHHIX
OTCTOHHHKOB H YyXYJIlleHHe KavyecTBa ouHmeHHod soinl. CieoBa-
TeJIbHO, JOMYCTHMas jo03a HJa JO/KHA ObITb yBs3aHa ¢ paboToi
a3paLHOHHOrO0 060pYAOBaHHS H BTOPUYHBIX OTCTOHHHKOB. KoCBEHHO
3TO OGCTOSTENBCTBO YUHTHIBAETCA B ONpeleNeHHH THAPaBIHIECKOH
HarpyskH BO BTOPHYHBEIX OTCTOHHHKAX.

Cnocobn! pacnpesenenus cTouydbix Boj. Ilo cTpykrype MNOTOKOB
AHUAKOCTH U crnocoGy pacnpejeseHHst CTOYHBIX BOJ BO3MOXCHa pabora
a3pOTEHKOB B PeXHMe CMelleHUs H BhITeCHeHHst KHGO B [POMEXKYTOU-
HOM MeXIy YKa3aHHEIMH pexuMe.

PexxuMm cMellleHHs mpejnoJiaraeT MHTEHCHBHOe MepeMellvBaHHe
CTOYHBIX BOJ CO BCeH MacCoH MHJIKOCTH B a9DPOTeHKAaX M OTCYTCTBHE
3HAYUTENILHOTO TpajHeHTa KOHUEHTPAallMH 3arpsisHeHufl Ho JMJIHHe
Kopunopa asporeHka, K sTomy THNY oTHocaTcd HeGoJsblide MO pas-
MepaM COOPYXKeHHs, B KOTOpHIX AJHHA KOpPHAOPa GoJblie LIHDHHLL
B 10—15 pas, a rakkKe a3pOTEHKH C paccpeNOTOYeHHEIM BIYCKOM
CTOYHLIX BOJ. BhipaBHuBaHHe CKOPOCTH Mpolecca OYHCTKH MO BCeMmy
o6beMy COOpYXKeHusi O6Jeruaer 3ajayy paBHOMEPHOro CHaGXeHHs
KHCJIOPOAOM- J00Oro ydacTKa aspoOTeHKa.

OCHOBHEIM HEOCTATKOM TaKHX COOpYXeHHH fBJAETCS BO3MOXK-
HOCTb MPOCKOKAa yacTH HeowmmeHHOH Bogei. OT 3TOr0 HEAOCTaTKa
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H30aBJAIOTCA NYTeM CEeKIHOHHPOBaHHA (pa3feieHHs Ha OTAeJbHHeE
CeKUHH) a3POTEHKOB C IOMOLLbIO YCTAHOBKH IJIYXHX INeperopojok
C Nnepe/HBOM XHAKOCTH Yepe3 OKHa-BOAOCAHBEI. A3pOTeHKH-CMECHTEJH
006J1alal0T CKJIOHHOCTBLIO K BO3GYXKIEHHIO «BCIYXaHHSA» aKTHBHOIO HJa
BCJIe/ICTBHE Da3BHTHA OakTepuil HuTeoGpasHoil ¢opMel. A3poreHKH-
BHITECHHTEJNH I03BOJIAIIOT MNpPEeAOTBPATHTL INPOCKOK HEOYHIIEHHOMH
BOJbI, He HMHHIHHPYIOT «BCNyXaHHe» HJa, HO CO3AAIOT 3aTpPyAHeHHd
B o0ecneyeHHH Npollecca pPacTBOPEHHLHIM KHCJIODONOM Ha HaudajlbHHIX
yuacTKkax coopyxKeHHs. Pexxum BuiTecHeHHs HabJiofiaeTcsl NPH COOT-
HOLIeHHH AJHHH H IIHDHHE aspoTedka Kak 30 :1 H Gojee nu6o
NpH CO3NaHHU B a3poTeHKe 6—8 OTAENbHEIX CeKUHMH (A9eek).

A3poTeHKH ¢ JHHeHHBIM JH60 HelHHeHHBIM paccpefloTOYEeHHEM
BIIYCKAEMBIX CTOYHHIX BOJ OTHOCATCH K KJAacCy aspoTeHKOB-CMeCHTe-
Jied, npefiHa3sHaYeHHBIX JJisi OYHCTKH CTOKOB CO 3HAUHTeJbHOH ZoOaB-
Kol npomulllleHHEX npuMmeceii. PacnpeneneHHe CTOYHBHIX BOA IO
BHINYCKaM OGBIYHO BLINOJHSAETCS Ha OCHOBE TEOPETHUECKHX 0606Ie I
H JO/KHO OHITb YTOYHEHO B 3KCNJYaTalHOHHHIX ycaoBuAX. OcHOBHAs
1eJb pacnpeniesieHHsl CTOKOB — CO3flaHHe paBHOMepHOro ()oHa KOH-
leHTPallHi Ha NepBLIX NO XOAY ABHXKeHHA BOAH y4acTKaxX aspoTeHKa.
YacTtoTra pacnosoxeHdsi BNYCKOB H KOJHYECTBO BBOLHMOMH KHIKOCTH
3aBHCHT OT HHTEHCHBHOCTH llepeMelllHBaHHsA COAEPKHMOI'O a3pOTeHKa.

X apakTep nepeMelIHBaHHA MOXKeT GHITh YCTaHOBJIEH NyTeM Tpac-
CHpOBaHHs MOTOKOB npocTeliliuMu crnocobamu. Jlpyras BaxHas
GbYyHKUHS pacnpefieleHHs — CO3JaHHe TaK Ha3blBAeMOIO «CeJIeKTOpay,
NpeACTaBJSIOWero co00H Y4acTOK a’poTeHKa, B KOTODOM CO3RAIOTCA
YCJIOBHSA IJIs IIOKOBOM» Harpy3KH aKTHBHOro uJa. KpaTrkoBpemenHas
HHTEHCHBHAsA Harpy3ka HJa clNoco6CTByeT NOAABJEHHIO HHTYATHIX
GakTepu#, pasBHBAIOWHXCA B YCJOBHAX NpeobiaafaHusl pacTBOPeHHEIX
JIETKOOKHCNSieMbIX TNpHMeceHl (3arps3HeHHsA CTOKOB MOJIOYHBLIX H
[HBOBAPEHHHIX 3aBOAOB, KOHAHTERCKHX (abpHK H T. IL).

[Ipu pewenun Bonpoca o Bhi6ope cnocofa NOJAYH CTOYHBIX BOJ
Heo6XOIHMO NPOBECTH OOC/NefOBaHHe a3POTEHKAa C BbIABJIEHHeM NOJA
KOHIEHTpauHi 3arpAsHeHHH H pacTBOpPeHHOro KHciaopoza. KoH-
LeHTpallus 3arpsA3HeHull ycranasauBaercs onpenenetnem XIIK B npo-
6ax, OCBeTJeHHHX KPaTKOBDeMeHHEIM IeHTPUyrHpoBaHHeM JHOO
¢dunbTpOBaHHeM NOX AABJEeHHEM C IIeJNbl0 YyAaJleHHs aKTHBHOIO HJa
H3 Npolhl.

Tny6Gokas GHOJIOrHYECKAs OUMCTKa CTOYHBIX BOJ TpeGyeT co3faHuA
onpeje/eHHOH OGCTAHOBKH Ha 3akJjloyHTesqbHOM 3Tane. Heponycrumo
nonagaHHe JErKOOKHC/ASEMbIX 3arpsi3HeHHH B KOHeuHYIO 4acTb aspo-
TeHKa, B CBA3H € YeM NOCJeJHHHA y4acTOK H30JHPYIOT OT NMpenbAyUIHX,
LOCTHrasi, Mo BO3MOXHOCTH, TNOJHOTO NPHOGJIHXKEHHA K DeXHMY Bbl-
TeCHeHHUs .

Peresepauus Haa B ee posb. PereHepau#s HJa NpH3BaHa BOCCTa-
HaBJHBAThb OKHCJHTENIbHble CBOHCTBa HJa INPH HeOJaaronpHATHHIX
Bo3jieficTBHAAX Ha Hero. K TakuMm Bo3fleficTBHAM OTHOCATCA HaKomJje-
HHe CYCNeH3Hi#l H 3MYJbCHH (B3BEIIEHHHIX BellecTB, HedTeNnpoAYyKTOB,
JKHPOB H T. A.), TOKCHUHBIX BeleCTB (TAXKeJBIX MeTaJjJoB), TPYAHO-
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l\ 2 Puc. 6.5. CoorHourenne napameTpoB
\ Z paboTu a3pOTEHKOB-CMECHTeJIeH C pe-

reHepatopamy B 3ascHmocts ot BITK
S RN 05 HCXOHOM BOAH M KOHIEHTpallHH pac-
3 74- _x TBOPEHHOTO KHCIOPOAA

=~ S a — BIIK = 150 mr/a; 6 — BIIK =
]’ T~ — S~ = 200 mr/m; 8 — BIIK = 250 Mr/m

1
2 o= I—4 — xpuBHE JPONOJNKHTENPHOCTH
3 T 0.4 OYHCTKH CTOYHHIX Bojx H COOTHOIIEHHS
4 | o6beMa pereHepaTopa H 0GbeMa aspo-
TeHKa nNPH KOHUEHTpaUHH pacTBOPeH-
15 20 25 30 Ly, me/n HOTO KHCAOpOA4, paBHOA  cooTBETCT-
Benno 1,0, 1,5, 2,0 u 3,0 mr/a

OKHC/AAEMBIX NpHUMeced TOHKORUCNEpCHOTO XapaKrepa. Y NoMsHYThle
HAKONJIeHHS! B AaKTHBHOM HJie HeOGXOAUMO JHOO OKHCAHTL, JHOO
H3BATh (Hanpumep, LeHTpHyrupoBaHHem). JureanHocTs peréHepa-
IIHH YCTaHaBJHBAKT N0 BeJIHYHHe CKOPOCTH NnoTpebJeHHs] KHCJAOPOAA,
BHJIOBOMY COCTaBY NpoOCTeHIIHX H HX aKTHBHOCTH, AerHApOreHasHoi
aKTHBHOCTH HJa.

CkopocTb NoTpe6iieHHs KHCJIOPOZA ONpelensioT B pecliHpoMeTpax.
B o6beme HJIOBOH CMeCH KOHUEHTPALHIO PaCTBOPEHHOrO KHC/IODPOAA
nojHuMaloT aspauveil jgo 6—8 Mr/a, 3aTeM OTKJIOMAOT aspanHuio
H BBOJST COOTBETCTBYIOLIEe KOJHYECTBO JIerKOOKHCJ/AsieMoro cy6CTpara
(HanpuMep, pacTBOp 3THJIOBOrO CHNHpTa, aueroH H Ap.). CpaBHeHueMm
ckopocTu notpebJeHHsi Kucjopofa B npoGax HJAa € pereHepaunuei
una u Oes Hee, ¢ jgoGaB/ieHueM cyOCTpara H 0Ge3 Hero OLEHUBAIOT
TyGHHY pereHepalHH, OXHOBPEMeHHO CONPOBOXJAAs Pe3yabTarhl
ONBLITOB MHKDOCKOIIHpOBaHHeM HJA.

PereHeparop OTAe/AIOT OT OCTaJbHOro O6beMa a3pOTEHKa hepe-
TOPOIKOH WJIH JAPYrHM CNOco60M BO H30exaHHe NOMNajaHHs 3arpsa.
HeHHOH BOJBI. ¥YJyulleHHe cocTaBa I[IpocTeHIUMX TNPH YacTH4YHOf
nmojaye CTOYHLIX BOJ B pereHepaTop CBMJETeJbCTBYET 06 H36hiroy-
HOCTH 06BeMa pereHepartopa. Ilo Xapaxtepy cmeluellst 8 peregepa-
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TOpax cJAefyeT CTPeMHTbCS K CMECHTEJIbHOMY peXHMY, C TEM YTOOH
6oJiee NPOAYKTHBHO HCHOJbL30BATb ero 06beM H HHTEHCHDHIHPOBATh
OKHCJIeHHe BHeKJIETOMHHBIX HaKoIieHu#i. MexaHHsM JAHKBHAAUHH TO-
KCHYECKHX BO3JIeHCTBHH Ha HJ B pereHeparopax HesiCeH, MO3TOMY
napaMeTpH Npollecca YCTaHaBJHBAIOTCS B 3TOM CJyvae 3KCIlepHMeEH-
Ta/JbHO, Ha JN1a0OPaTOPHEIX MOJEJsX a3POTEHKOB.

Ha puc. 6.5 rpaduuecku wu3oGpaxkeHO COOTHOLIeHHE oGbema
pereneparopa V, u ofinero o6beMa aspoTeHka V B 3aBHCHMOCTH OT
BITK nocrynatowest Boas L,, BI1K ounienHo# Boxsl L,;, KOHueHTpa-
UHH pacTBopeHHoro Kucaopoja C, (B mpemenax or 1 jgo 3 mr/a).
Ha Tex e rpadukax npuBeleHO 3HAaUeHHE CYMMapHOro BpeMeHH
ouHcTKH | (f = V/Q.;) B 3aBHCHMOCTH OT Tex e napaMetpoB. ['pa-
(GHKH NOCTPOEHH 110 CYIIECTBYIOU{MM HOPMAaTHBHBIM HaHHBM [29].

§ 6.10. AapanuonHoe o6GopynoBaHHe

PasHoo6pa3nHe npumeHsieMOro aspauHOHHOIO OGOPYAOBaHHA He
NO3BOJISIET COCTAaBHTh YHH(DHIIMPOBAaHHEE NpaBHJAAa 3KCHJyaTallHH
a3paTopoB, B CBSI3H ¢ UeM OCHOBHOe BHUMAaH¥Ue GylieT ylesieHO HanboJiee
H3BeCTHEIM THHAaAM asparopos.

lNuesMaTHUECKHe MeAKONY3LIpHATHIE H CpelHeny3bipuaThie aspa-
Topul. B pacuerHoit dopmysie onpemensiercsi yieJbHbIH pacxof BoO3-
nyxa, pekoMmenayembiii CHull (M3/m®) [291:

D = 2(Ly — L)/[TK1K2myng (Cp — Co)l, (6.20)

rie z — YAeJbHBEI! pacxol KHcaopojaa, Mr/mr; K; — koabdbuuueHr,
oTpaxaioluil 0COGEHHOCTH YCTPOMCTBa asparopa; 7, — COOTHOILEeHHe
MeXJy CKOPOCTbIO HACHIIIEHHS KHCJOPOJAOM CTOYHEIX BOJ, M YHCTOM
BOJIHL.

HecoorBerctBHe cpefnefi pacueTHOH KOHIEHTpPamHu KHCJAODPOAA
B aspoTeHke C, NPOEKTHEIM 3Ha4eHHSIM MOMeT GbITh BLI3BAaHO Npexie
BCero oTJIHUMeM YNMOMAHYTHX (AKTOPOB OT paCyYeTHBIX, YTO CJelyer
YCTAHOBHTb B 3KCIIYaTauHOHHBIX YCAOBHAX. PacuerHas cpefHsis
koHuenrpaunusi C, onpelensieTcsi Kak CpefHeB3BellleHHas BeJHYHHa
0 OTAeNbLHEIM YACTSIM a3pOTeHKa (YacTH KOPHIOPOB HJIH Le/ble KOpH-
LOpHl, pereHepaTophi, 0GbeMbl 30H B3BellleHHOro (GHIbTPA a3POTEHKOB-
orcTofiHukoB H T. 0.) (r/mM®):

Co= Y ViCy/V. (6.21)

Onpepensis C,, HeoOxonuMo obpalllaTb BHHMaHHe Ha olecnedeH-
HOCTb KHCJOpDOROM HaHOOJlee OTBETCTBEHHBIX YYacTKOB KOPHAODOB
a3pOTEHKOB: NO H3BATHIO OPTaHHYeCKHX NpHMecedl — HayasbHbIX
Y4acTKOB, MO Pa3BHTHIO HHTPHOHKAUHH — 3aKJIIOUMTeNbHHX. B pe-
reHepaTopax HaHGosiee HHTEHCHBHO morpebJisieTcsi KHCJAOpOJ Ha Ha-
YaJbHEX y4YacTKaxX, B CBfI3H C YeM HHTEHCHBHOE NepeMelIHBaHHe
¥ aspanyf NOJOXHTENbHO OTpa)kaloTCs Ha mpoliecce.

Y lesbHEIL pacXol, KHCJIOPOJia 2 onpelieJieH B PecHpOoMeTD HIeCKU X
ONILITAX KAaK OTHOWEeHHEe pacxofa KHCJIOpPOAa K CHATOH BeJHYHHE
BITK. B ycnoBusix OYHCTHOH CTaHUHH BeJHYHHA Z MOXKET GHITb NPH-
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6JMXeHRO onpejefeHa mO cOOTHOWIEHHIO KosngecrBa chAToh BIIK,
3a BLIYETOM IIPHPOCTA HJ1a, 4 KOJIMYECTBA NMOJAHHOI'O KHCJIODOAa:

2 =n;n,0CV - 24 d/[Qeyr (Lo — Lt) — QuuLul, (6.22)

rie Qeyr, Qum — PACXOA CTOUHBIX BOA M H3GLITOYHOrO aKTHBHOIO HJA,
m3/cyt; L, ~— BIIK ua6uirouHoro uaa, r/m®; OC — okucauTelbHas
CMOCOGHOCTbL a3pallHOHHOH CHCTEMBl B peaslbHHIX YCJAOBHAX IIPH
NoJIHOM JepHLHTE KHcaopoxa, I/M°-u; d — peduuur KHCJIOPOAA
B aoasx epuHuupl: (C, — C,)/C,; V — ob6bem asporenka, m®.

OueBupHo, 3Hayenue BIIK uaa L, saBasercd wmaJjonoHaTHoM
BeJHUYHHOH, H BhipaxkeHue (6.22) nyuine oueHHBaeTcs MOKa3aTeNsiMH
XIIK crounnix Box X, H akTHBHOro uaa X,.

B nokasarensx XIIK oHo 6yheT BHINIAZETh Tak:

2* = nn,OCV - 24 d/(QeyrXo — Qeyr Xt — QuuXu)- (6.23)

3aTeM cnenyer nepesofl B enuuuubl BIIK:
z2=mn,OCV-24 d/[(Qcy'rXo — QuuXy) & — Qcy'rxtﬁ]: (6.24)

rie & H B — xosdpduuuentn nepesona XIIK B BITIK mas ucxognoi
H OYHIIEHHOH BOXHI.

B cnyvyae mosiBieHHS HHTPHTOB H HHTDaTOB B OWHIIEHHOfi Boje
M3 3HaMeHaTe/Ns BBLIYHTAETCS KOJHYECTBO KHCJOPOAA, BBEIYHCIEHHOE
IO CTeXHOMETP H4eCKUM OTHOLIEHHSM, 3aTpayeHHOe Ha HHTP HOHKALHIO.

Koadduunent K,, orpaxarollinii BAHSHHE THNa a’paTopa H pac-
MOJIOXKEHHEe ero B aspOTeHKe, ONpeJe/IHTh B UYHCTOM BHAE BecCbMa
cnoxHo. HecKosbKo mpolle yCTaHOBHTb OKHCJHTEJNbHYIO cIocol-
HocTb aspaunonHoi cuctemul OC, pasHyio npouspefennio K;K,CpD/t,
H 10 H3BeCTHbIM 3HauenusM K, u Cp Berucauth K. Crnocobur onpe-
nenennss OC npuBeneHnt B paborax [16, 371.

KosbduuneHr n,, orBeTcTBeHHbIH 3a H3MeHeHHE CKOPOCTH Hachi-
UWeHHsl KHCJOPOAOM HJIOBOH CMeCH (N0 CPaBHEHHIO C YHCTOH BOJIOH),
ONpefie]IsiIOT B NMpOGax BOALL M3 pasHBIX TOYeK aspoTeHka. [IpoGhH
nojBepraioT LEeHTPHGYrHPOBaHUIO AJs GbICTPOIO OTAeJeHHA AaKTHB-
HOTO HJIa, HHAKTHBHPYIOT OCTaBLIHeCH MHKPOOpTaHH3MEl (HanmpHMep,
COJIAMH THAXKeJBIX MeTall/IoB, NPHMEeHsIeMbIX B KaueCTBe KaTa/lHsaTopa,
B yactHoctH CoCly) u npoBozst onur no onpexenennto OC. Bausnue
aKTHBHOTO HJ1a YYHTHIBAIOT [0 H3BECTHOH QopMmyJe

ny = ny —0,13a, (6.25)

rie ni3 — KoabpdHuUeHT, onpeneneHHbI 6e3 aKTHBHOMO HJa; 4 —
A03a aKTHBHOIO HJla B a’poTeHKe, I/J.

B npouecce skcnayarauui npoH3BOAHTENbHOCTL a9paTOPOB MOXKET
CYIIECTBEHHO CHHXKAaThcsl BCJEICTBHE HepPaBHOMEPHOro BRIXOAA BO3-
AyXa MO JJiHHe a3PalHOHHBIX CHCTEM, yBeJH4eHHs CKODOCTH BbXoJa
BO3JlyXa H3 OTBEPCTHi M NOP NPH 3aCOPEHHH (3apacTaHHU) YacTH HX,
4 TakiKe NOSBJIeHHSA wesel H HenJoTHocTe#l. Hau6osee TOYHBIM METO-
AOM OUEHKH DPaGOTOCNOCOGHOCTH a3parTopoB ABJAETCA H3BJeueHHe
HX H3 a’pOTEHKOB W NpOBePKa Ha YHCTOH BoAe M0 OKHCJIHTENbHOH
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crnoco6HocTH. HepaBHOMepHOCTE aspauyy onpenensioT NYTeM 3aXBata
BOJIOBO3JLYIIHOH CTPYH KOJIOKOJIOM (IlepeBepHYTHIM COCYIOM) C OfF-
BOJZIOM BO3JlyXa K H3MeDHTe/JbHOMY YCTpoilcTBY (porameTpy). KoJsokon
nepeMenianT HO a3POTEHKY Ha NOHTOHAX.

HaunGonee uacro BcTpeuarouieecsi HapylleHHe DaGOThl HNOPHCThIX
mJaacTHH H TPYO HalJaiojaercsi B MePHOf, OCTaHOBA BO3JYXOLYBHBIX
MAallHH, KOTA4 NOCJe NepepuiBa B aspauMd He MPOU3BOMAT NPOAYBKY
NoA(QHALTPOCHBIX KaHalOB ¥ NOPHCTHBIX TPYG. DKCN/IyaTalHOHHBIR
nepcoHaj 3a6blBaeT 0 HeOGXOAUMOCTH YAajeHHs BOAbl H3 a3paTopoB,
H 3TO CHYXXHT NMPHYHHON pa3pyuieHHs (GHILTPOCOB H TPy NpH BHe-
3amHOM NOBBLILIEHHH NaBJEHHS. ‘

MenkonyseipyaTeie aspatopsl, 3aGuBaiomuecs Nbliblo, caxed (or
NOAropeBUIHX CMa30UYHBIX MaTepHaloB), COJIeBLIMH = OT/IOXKEHHSIMH,
NbITAOTCS OGLIYHO 3aMeHHMTb CpejHeny3bipuaTbiMu aspaTopamu. Cay-
yaercsi, YTO 3a CueT NepepacnpefeeHHA Macchl OPTaHHUYECKHX Be-
[IeCTB, H3PacXOROBAHHLIX B pe3yJbTaTe OKHCJEHHS H Hepelleluux
B aKTHBHBIH HJI, a TaKXe CHHXXeHHs KOHHeHTpalHH PacTBOPEHHOIo
KHCJIOPOZia H JIMKBHJALMH NPOLeCcOB HHTpuUbHKAlMH YAdercsi orpa-
HHYHTBCS TEMH JKe BO31yXOIYBHHIMH MaluvHaMu. Ho 3T0 HH B Xoed
Mepe He ABJsIeTCS OCHOBAHHEM ISl YTBEDXAEHUA, UTO CO BpEMCHEM
[OPHCTLIe aspaTophl NpHOAMKAOTCA N0 3PheKTHBHOCTH K CpefiHe-
nyswipuathiM aspartopam. TaKoe cGamxeHHe 3(DGEKTHBHOCTH BO3-
MOKHO TOJILKO NPH HapyIIeHHH YCJOBHH CTPOHTE/bCTBA H 3KCIyara-
LUHH a23pallHOHHBEIX CHCTEM.

PacyeraMH ycTaHOBJEHO, UTO MeJIKONMy3bipyaThle W CPelHenyship-
yarele aspaTophl OyAyT GIH3KH N0 3hPeKTHBHOCTH NMPH 3arayGJeHHH
Ha 10—15 M oT ypoBHs Boabl. Bostee pannonanbHON BEINISAIHT 3aMeHa
JeheKTHBIX MeJNKONY3LIpYaThiX aspauMOHHBIX CHCTEM Ha TKaHeBble
aspaTopsl CHEMHOrO THNA, IO3BOJSIOUIHE pereHepHpoBath H 06
HOBJIATh TKaHeBhble YeXJbl.

B nHeBMaTHYeCKHX aspatopaX (DYHKIHH HacblllleHHs KHCJIOpOLOM
H TNepeMellHBaHHS MXHJAKOCTH B32HMOCBR3aHbl. LECAH HEOGXOXHMO
yBe/NnyeHHe POH3BOAHTE/ILHOCTH A3PATOPOB 110 KHCJIOPOAY, TO CTpe-
MSATCS K MakCHMalbHO BO3MOXKHOMY paclpellesieHHIO aspaTopoB (10
Bcell nJowagH aspoTeHKa, YBEJHUYEHHIO MJIOLIAAK aspHpyeMoH 30HH.
YXyAmeHHeM YCJIOBHH JBHXeHHsl BOJbl B OTAe/bHBIX 30HaX aspo-
TeHKa MOXHO NpeHeO6peub. C Japyro#ft cropoHsl, eciu HeofXonuMma
opraHH3allis ABHXKeHHS BOJbl C LeJIbIO NPeRoTBpallleHd s 00pa3oBaHus
3aCTOMHBIX 30H M OTJAOXEHUH Hja, CAeRyeT MaKCHMaAbHO JIOKANH30-
BaTh a3PallHOHHYIO CHCTEMY B LieHTpe JHOO BOJAnTH CTeH aspoTeHKa.
Hanpumep, npu JoKadH3auuu pachipefle/leHHOr0 NPHCTEHHOrO aspa-
Topa B BHAe IbIpyaThIX TPY6 B asparop 3paudTsOrG THOA, pactiona-
raeMbifi B UeHTpe a’pOTeHKAa, CKOPOCTH JBHMKEHiil ROAbl PE3KO BO3-
pacraior. Tako# ke 3ddekt HabMONaeTCR NPF . HUA0KEHHH aspa-
TOPOB NONEpeK KOPHAOPA a3pOTeHKd.

BoccranoBienne NpONYyCKHOH CMOCOGHOCTH a3paicpoB CTauHoHap-
HOrO THN3 IPOYHCTKOM, TPaBJEHHEM HHIHOHPQRAHIHMH KHCJIOTaMH
M IPYFrHMH CpelCcTBaMH B uenoMm MaJjosdexrrido  C 3TOH TOUKH
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3peHHs pallHoHaJled Nepexol Ha KOHCTPYKIMH a3paTopoB, [O3BOJsA-
IOILHX H3BJAEKaTh JAHO0 CHHMATL HX AJIst BOCCTAHOBJICHHSA .

Mexanuueckue aspatopul. ONTHMH3aUMs a3paToOpOB 10 MUHHMYMY
NpHBENEHHHIX 3aTpaT, 0e3 yyera YCJAOBHE HNPOQHIAKTHKH, DEMOHTA
H 3aMeHBl, IPHBOJHT K BHIOODY THXOXOAHHIX raGapHTHHIX KOHCTPYK-
UMH, HaHMEHee 3HEPrOEMKHX, HO HauboJee HeyJOOHEIX B 3KCIIY-
aTalHH.

[TosBasiloTCs rPOMO3JIKHE PERYKTOPH H MOTODHI-pEAYKTOPH!, paGo-
YHi opraH pesKo YBeJHYHBAeT CBOIO MacCy, 3aTPYAHSIOTCS YCJAOBHS
ILEHTPOBKH, 0ajlaHCHPOBKH, 3allUThl pafouero opraHa oT OTGPOCOB,
BHI3bIBalOWIHX AebanaHchl. OTHOCHTEJIbHO OLICTPOXOAHBIE a3paTOpB!
HMEIOT MaJsble pasmephl paGoOuHX OpPraHoB, pacceKaloT JHGO orGpachl-
BalOT KpYNHLIE NMPHMECH B CTOYHHIX BoJax, Jerde moAlaloTcs LeH-
TPOBKE H 6ajlaHCHpOBKe, TPeOYIOT MEHbLIEro CHHXKEHHA YHcya o6opo-
TOB OT ABHraTeNss K BaJy aspatopa. JTH OCOGEHHOCTH He cJaelyeT
ylycKaTb H3 BHAA NPH MNPOeKTHPOBAHHH JHGO MOIEPHH3alHH aspa-
LHOHHBIX CHCTeM. B HEKOTOpBIX ClyYasxX NPH OTHOCHTEJILHO HH3KOM
YPOBHE 2aBTOMATH3allHH OYHCTHOM CTaHIUHH, OTCYTCTBHH PeMOHTHOH
fasHl cJefyeT OTAaBaTh NpPeANOYTEHHe MeHee SKOHOMHUHEIM, HO Npo-
CTHIM B 3KCIJIyaTaluM asparopam.

OcHoBHBIM B paGoTe MexaHHYeCKHX a3paToOpoOB ABJAETCH MEHBIIHH
10 CPaBHEHHIO C PacyeTHbIM CPOK PabOThl OTBETCTBEHHBIX Y3JI0B —
nepefia4, yIJIOTHeHHH, MoAWMNHUKOB. TilaTesbHas npoBepka, GajaH-
CHpPOBKa, 00KaTKa a’paTopoB INpenonpelejseT NIHTeJbHOCTh PaGoOTH
ofopynosaHus 0e3 oTKasoB. [IpakTHKa NoOKasbiBaeT, 4TO TIJIaBHBLIM
yCJOBHEM HaleXHo# paboThl $ABJAETCA MOArOTOBJEHHBIA pe3epB
OTHNeJNLHBIX Y3JI0B JHGO aspaTopa B IeJoM. IIpOoeKTHOH NpakTHKOM
He MNpelycMOTpeHo o0pa3oOBaHHe pe3epBOB aspaToOpPoOB, 3TO 3afava
SKCIJyaTallHOHHOH CayXObl.

[Mo ycaoBusM Macconepefaud 3¢pdekTHBHOCTL paloThl MeXaHH-
YeCKHX a3paTOPOB 3aBHCHT OT TeX K€ OCHOBHLIX NepeMeHHBIX napa-
METPOB: YAeJNbHOrO pacxofia KHCJIOPOAa, NPOH3BOAHTENbHOCTH 1O
KucJaopony, kKoapdriuHeHTa CHHXKEHHsI CKOPOCTH PacCTBOPEHHST KHCJO-
pona. YzenbHBIH pacxol KHCJ0opoJa H3MeHseIcs B TexX e paMKax,
YTO M [I7isl NHeBMaTHYeCKHX asparopoB. KoahdHuUueHT «KauecTBa
BOIBI» My TOJKEH ONpelensaThcsl TaKHM 06pa3oM, YTOGH MaKCHMAaJjbHO
HMWTHPOBaTL B J1aGOPaTOPHBIX YCJOBHAX Xapakrep MaccolepelayH:
BO BpeMs 3KeKIHH, Pa3Opu3ruBaHHus JHO0 MeXaHHYECKOro AHCHEeprH-
“oBaHus. [IpOH3BOAHTEBHOCTL a9PATOPOB M0 KUCJIOPOLY MOXKeT ObiTh
iipoBepeHa Ha UHCTOA BOfe JMGO B NPOH3BOACTBEHHHIX YC/IOBHAX
METOJIOM OLEHKH CKODOCTH OYHCTKH.

§ 6.11. BropnuHnie OTCTOMHHKH

BropuuHbie oTcTORHHKH NOC/e 6HODHILTPOB BLINOIHAIOT QYHKLHIO
OCBeT/IeHHS BHOJOrHUECKU OYHINEHHOH Bojpl. 3alepxHBaeMas OHo-
NleHKka B 6OJBLIMHCTBE CJAydyaeB HanpaBsisercs Ha OOe3sBpeXHBaHue
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H 06e3BOXXHBaHHe, K Heft He npenbABAsercsd KakKuX-1H60 TpeGoBaHHH,
3a HCKJIOYeHHeM NOHHXKeHHOH BJiaXHOCTH nopsanka 96 % . INpoexru-
pOBaHHe OTCTOMHUKOB BeAYT IO THApaBJHYeCKOA Harpyske ¢, onpe-
JAensieMofi THAPaBJHYECKO# KPYNHOCTBIO Ug YACTHI, OMONMAEHKH (¢ =
= 3,61ug).

BhIHOC B3BellIeHHBIX BeleCTB MPH NOJHON GHOJIOIHYECKOH OUHCTKe
yucnenno pased DIIK, ounmenno#i Boxni. IlpH HemonHOH O4YHCTKe
3HaueHHe KOHLEHTPAllHH B3BellleHHbX BeiectTB Ha 10—15 % Bhuue,
yem BenuunHa BITK. Béabimasi yacTh BBIHOCHMBIX B3BelIeHHBIX
BeliecTB MNpeACTaBjeHa HeGONBbIIHMH CKONJIEHHAMH OaKTepHaJlbHBIX
Tes1. ExMuKIa Macchl MX 3KBHBaJIeHTHA pacXoAy KucJopona B 0,6 enu-
Huusl npH onpegenenuu BIIK. Hanpumep, npu BIIK; # xoHuentpa-
I{HH B3BeleHHHX BellectB 20 Mr/n1 pacnpefeseHHe pacXofla KHCJIOPOAa
NPHMepPHO TaKoBO: 12 Mr/n pacxopyercss Ha AblXxaHHe GaKTepHaJbHBIX
KJIeTOK, 8 Mr//1 NPHYPOUEHH K PAaCXOAY KHCJIOPOAA Ha OKHCJEHHe
OCTATOYHBLIX 3arpA3HeHHH.

BTopHuHbie OTCTOMHHKH NOC/I€ a3pOTeHKOB, NOMHMO OCBET/IeHHS
BOALI, BHIMOJNHSIOT (GYHKIUHIO KpaTKOBPEMEeHHOro YNJIOTHeHHS HJa.
[pogosxuTeNbHOCTh NPeGLIBAHHA HJa B 30HE YIJIOTHEHHs He NOJIXKHA
npesuimath 40 MHH. OGBIYHO ee ompefessiioT NPHOJHXEHHO MO BeJH-
yHHe o6beMa 30HBI YIJIOTHEHHS H pacXoly UHDKYJHPYIOWEro HJa.
Tako#t npuem He yuHuThiBaeT crocob cGopa HJa: HJIOCOCAMH OH OTGH-
paeTcsi HeNOCPEeACTBEHHO C MeCTa OCaXK[ieHHs, a B cyuyae NPUMEHeHHs
CKpeGKOB TPaHCNOPTHpYeTcs: K NMPHAMKY, a 3aTeM YXe OTKayWBaercs
Hacocamu JHG6O 3spaudramu. B cBA3M ¢ yKasaHHBIMH NPUUHHAMH
MHHHMaJIbHO JOMYCTHMasi KPaTHOCTb pelHpKYJISUHH R npuHHMaercs
paBHo#t 0,3 npu c6ope Haa HaococaMH, 0,4 — MpH OTKauKe HacoCaMH
H 3paudTamu, 0,6 — NpPH BHIrpy3Ke NMOA FHAPOCTATHYECKHM HANOPOM.
B 3aBHCHMOCTH OT AO3H HJ1a B a3pOTeHKe H HJIOBOI'O HHJIEKCa Kpar-
HOCTb IIUPKYJSIIHH H3MeHsAeTCA COrJIacHO ypaBHeHHIO, MPHBEAEHHOMY
B npenninyiieM pasiene. B ocHoBy pacuera BTOPHYHLIX OTCTOAHHKOB
3aJloKeH NMPHHHHN NOCTOSHCTBA 3HaYeHHs CHMINJEKca [a, CHMBOJH-
3Upyiolllero HEOOXOAHMOCTb COYeTaHHs O3Bl HJA C €ro HHAEKCOM.

B npakTHKe OOCbLIYHO TNPHMEHSIOT NpHEM CHHJKeHHs J03bl HJA
C POCTOM HJIOBOI'O HHAEKCA, OJHAKO TOJLKO B ONlpelie/leHHbIX npefenax,
o6yC/I0BJIEHHHX JAOMYCTHMEIM JHana3OHOM [OBLILIEHHs HarpyskH
Ha ui. Eciu CHHXeHHe JIO3bl MOXeT BHI3BAThb CYIIECTBEHHHIH pocT
HarpyskH Ha HJ H TEM CaMblM YCHJIHTb €r0 ¢BCIyXaHHE», TO yBeJHYH-
BAlOT KpaTHOCTb LHPKYJANHH Ge3 H3MeHeHHs NOSH HJa.

BriHoc aKTHBHOIO HJla H3 BTOPHYHBIX OTCTOAHHKOB 3aBHCHT OT
coyeranus psfa GpaKTOPOB H NPHOIHIKEHHO MOXKET OHITh onpeje/ieH

3aBHCHMOCTLIO .
0,
le () ) .26

Ksas = 50 — 100 ( Lo

rie 1} — Ko3hdHuHeAT 06EeMHOro HCIOAb30BAHHS OTCTOHHHKOB; H —
ray6HHa NpOTOYHOH YacTH, M; ¢ — THApABJHYECKas Harpyska,
M3/M3.q,
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dopMmyJaa HeficTBHTeNbHa AAsi AuanasoHa | go 150 eM®/r u Ko,
10 50 mr/n (npepe/ibHBIA BHIHOC JJisi BTOPHUHBIX OTCTOHHHKOB).

KoadpHineHT 0GBEMHOr0 HCHOJHL30BAHHS BTOPHYHBIX OTCTOHHH-
KOB OOBIYHO HHXKe, YyeM JJisi NepBHUHBIX, 4TO CcBA3aHO C GOJiblued
NPOJOKHTEAbHOCTIO oTcTauBaHuA (1,5—2 4 u Goaee). C yBesnuye-
HHEM THIPaBJHYECKOH Harpy3kd Ko3bduuHeHT 06HeMHOrO HCNOJL30-
BaHds Bospacraer. s yc/OBHH MOJHOH G6HONOrHUecKo# OYHCTKH
1 = 0,45 ans ropusoHtanbHuX, 0,4 — Aas paguanabhex u 0,35 —
LI BePTHKAJbHBIX OTCTOHHHKOB.

B stom ciyuae BeiHOC B3BecH NpH ¢ = 1,4+1,6 M®/M%.y u | =
= 100 cM®/u Gyner koJsieGathest B npegenax ot 10 xo 20 mr/a B coot-
BEeTCTBHH C u3MeHeHdeM Ho3bl uaa ot 1,5 mo 3,0 r/a.

Manumnas npoNo/XKHTeIbHOCTh YIJIOTHEHHSI HJa BO BTOPHYHOM
OTCTOHHHKE NPHBOIHT K ero 3arHHBAaHHIO, YXYAUIEHHIO COCTaBa, CHH-
XEeHHIO aKTHBHOCTH. B yc/ioBusiX pa3BHTOH HHTPHQHUKAILMH HJ BO
BTOPHYHEIX OTCTOHHHKAaX CKJOHEeH K BCIJILIBAHHIO BCJEJCTBHE HaChl-
IIeHHA ra3oM (a30ToM).

F'maBa V. OBE3BPEXXHUBAHMKE OCA/KOB
§ 6.12. MeTtanTeHkn

MeTaHTeHKH cayxkar A ofecnedeHHs CBOWCTB CTAGHJBLHOCTH
(He3arHUBaeMOCTH) OcCajka NPH JJHTEJbHOM €ro XpaHeHHH JHGO
00e3BOKHBAHHH B €CTECTBEHHEIX yCJa0BHAX. ONHOBpeMeHHO peluaercs
3aflaua NMOArOTOBKH OCafKa K BHeCEHHIO B NOYBY, Tak Kak Nocse cbpa-
XKHBaHHS YCBOeHHe 3JIEMEHTOB OCajJlka pacTeHHsAMH yJyullaercs.
Brijenenne rasa (Guorasa) sBjasercs CONYTCTBYIOLIMM INPOLECCOM,
CNoco6CTBYIOIIMM CHHXKEHHIO 3aTpaT Ha MOAOTpeB cOpaxKHBaeMoH
Macchl, peryJHpyeTcsi B paMKax NporpaMMmn oGe3BoXHBaHHS, Xpa-
HeHHA H YTHJH3alud ocajka H He DYHKUMOHHDYET CaMOCTOSITe/bHO
H He3aBHCHMO.

Duronoruueckuil npouecc TpaHchopMalik OpraHHYeCKHX BelIecTB
npu cOpakKHBaHHH OCYLIECTBJSETCH KOMILJIEKCOM MHKPOOPIaHH3MOB,
Belylllasi po/ib B KOTODOM MPHHALJEXUT IpYyNNe MeTaHOOOPa3yoHX
Gaktepuil. Ky/nbTHBHpOBaHHe MHKDOOPTaHH3MOB 3TOH IDYMNIK
npeicTaB/sieT OCHOBHYIO 3afauy CJAYXKOhl SKCOJyaTaimuu. ¥ CTOHYH-
Bl XOJi mMpouecca OOecleuHBAeTCA BLINOJMHeHHEM psja DPeKHMHbIX
napameTpoB, BaXKHeHIUIHMH H3 KOTODBIX SABJSIOTCS HArpyska, coxpa-
HeHHe H BOCHDOH3BOJCTBO GHOMACCHI, YCJOBHs IepeMellHBaHHUS H
noxxepAaHHs TeMheparypbl OPOASIlEH MacChl.

Harpyska, BBHa1y Heonpele/leHHOCTH Macchi aKTHBHOH GHOMacchl,
BLIYHC/SETCS 110 OTHOWIEHHIO K 06BeMy coopykeHus. CBfA3b MeXnay
BeJIHYHHON CYTOYHOM HAarpy3KH no 6e330/bHoMY BemecTBY N (Kr/m® X
X cyt), Ro30# 3zarpy3kd d (%) H NPOAO/MKHTENBHOCTBIO f (CYT) mpH
3aNlaHHBIX BeJNMUHHaX BJaXKHocTH ocagka W (%), KOHIeHTpauuu

219



cyxoro BeliectBa C (Kr/mM®) H 3oapHOCTH S (LONH €IHHMLEI) MOXKeT
OLITh BEIpaXKeHa PAJOM YpaBHeHHil:

d 100 —W 100 — W

Vo= 55 (Zqo) =9 =3 (Fip ) —9-10% @1
_ Qcyr _ 100, — 100 —W

d == VM 100 == 't—, GG = Qcy'r (——1—00_—) (1 -_ S)v (6'28)

rne Qcyr — CYTOUHHI 06bem ocajka, M3/cyT; Gg — Macca 6e330/1bHON
yacTu ocafika, Kr/cyt; V, — o6beM MeTaHTeHKa, M°.

BeqnunHa HArpyskd ycioBHO KJacCHMHIHDYeTCS Ha HH3KYIO
(mo 2 xr/m®), cpenuroio (3—4 kr/m®) u BHICOKYI0. UeM Bhillle HAarpysKa,
TeM HHXe BeJIHYHHA (aKTHYECKOro pacnafa BewiecTBa (NpH NMpouux
paBHHIX ycaoBusiX). [lonycTuMas pasHHLA MeXAy TeOpPETHUECKHM 3,
u (akTHuecKHM pacnanoM Iy [(dy —3Iy)/I:] He nosxHa GuiTh Gosee
0,2. lns ynpoleHHBIX pacueToB BO3MOXKHO NPHHHMATh, YTO pa3HHUA
Mexny I, H Dy He JOMKHA ObITh Gosee 0,25 C nas mesoduabHOro
OpoxeHnus, rie C — KOHUEHTPAaUHsA CYXOro BelllecTBa B OCajke,
kr/m®*: C = 10 (100 — W) u He Gonee 0,22C nisi TepMODHILHOrO
pexuMa. Dosbinas pasHuua Mekay TeopeTHUeCKHM H (aKTHYECKHM
pacnaioM MoeT OhTh O0YyCJOBJeHZ He TONBKO YCJOBHAMH BeleHHS
npollecca, HO H NOCTYNJeHHeM GOJILIIMX MacC NDOMBIIIEHHBIX He-
cO6paxupaeMbIx nNpuMecefi. Ecau TaKoBble OTCYTCTBYIOT, TO MOBbILIe-
HHE HAarpy3KH, CONPOBOXAAaeMOe CHMKeHHeM (PaKTHUeCKOro pachaja,
CBH/IETEJNBLCTBYET O BLIMBIBAHHH KYJIbTYPHI MeTaHOOOpa3yIoHX GaKTe-
pufi, neperpyske umemlieiicds Ouomacchl, HajABHraiollefica yrpose
lecTabuiH3auuH Ipoiecca.

KauectBo cOpoXeHHOH cMecH MOXeT OHITh OlieHeHO MO OCTaTOY-
HOMY Tra3OBBIIeNIeHHIO NPH JJAUTeNbHOM J0Opa*KHBaHHM OCajka, CO-
IepKaHHIO HH3LIHX XKHDHbIX Kucsaor [39] n ammoHuiiHoro asora,
weaouHoctH 4 pH ocanka. OGpasoBaHie MeTaHa NpeHMYUIECTBEHHO
HleT uepe3 TpaHcopmauuio yKcycHo#t (o 85 %) u mponuoHOBO#R
KucnoT. HopmanbHoe cozepxxanHe H)KK B c6poxeHHOM ocajike —
He Gosiee 5—7 Mr-3KB/JI; NOBBILIEHHE KOJHYECTBA KHCJIOT YKa3blBaeT
Ha He3aBepLIEHHOCTHb npotecca GpoxeHHs AHGO Ha JenpeCCHPOBAHHE
€ro TOKCHUeCKUMH BellecTBaMH. HauGosee pacrnpocrpaHeHHble ne-
NpecCaHThl: COMH TAXeJbIX MeTalsnoB, cuHTeTHyeckHe [TAB, Hedre-
NPOLYKTH, GeJKOBbIE COC/HHEHHS (HaBO3 CBHHOKOMILJIEKCOB H T. I.).

B peakuusix o6pa3soBaHHS MeTaHa H3 OPraHHYeCKHX KHCJIOT H
YIJIEKHCJAOTH YYacTBYeT KaTHOH BOJAOPOAA4, B CBSI3H C YeM IOSIBJeHHE
H HaKoIUIeHHe BOJopofla B rase CBHAETEJbCTBYET O pa3o6lieHHH
BOCCTAHOBMTE/JbLHBIX PeaKUHi M BO3MOXHBIX HapYLIEHHAX Npolecca.
Jlns KOHTpOJIA MOrYT HCNOJIL30BaThes MoKasaTend pH u copepkanus
aMMOHHHHOro aszora. B pesynbTate necTpyKUHH asorcosepiKallHX
BeIECTB BhifleJiAeTcs B cpeinem 1,2 % ammonuiiHOro asora Ha 1 r/a
CYXOro BelleCTBa OCAAKa

[Ipu comepxanuu aMMonniiHOoro asota B HJIOBOH BoJe NOpsAAKa
500—600 mr/a pH xuukocty nopoinaercs go 8—8,5. O6was wenou-
HOCTb, B Pe3yJbTATE W3MCHCIiHsl COOTHOWMEHHA MeXAy KapGoHaTHOH
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H THAPATHOH COCTaBJAIOIHMH, He BCera MOXKeT CJAYXHTb JIOCTOBEp-
HBIM NOKa3aTeJleM H3MeHEeHHH B Xofle GPOXeHHS .

Bhixon rasa mo Macce paBeH KOJIHYECTBY cOpPOXEHHOro 6e330/1bHOro
BEILieCTBA, YTO TaKXe MOXKeT CAYKHTb KOHTpoJeM Aas GajnaHca BXO-
JsAwell ¥ BHXOAALlEH MacChl opraHHueckuX semiectB. CocraB rasa
B HOpMaJbHHIX YCJOBHSX KoseGueTcs mano: 30—35 % CO,, 60—
65 % CHy, 1—2 % H,, N;, CO. B GraronpHsATHHX yca0BHSAX BHIXOJL
CH, nosbimmaercs 1o 80 %, uemy cmocoGCTByer nepemelldBaHHe
oCafika MyTeM pellHPKYJSALLHH rasa, BO3BpaT 4acTu 6HOMACCH B MeTaH-
TEeHK, MOBHIIEHHe KOJHYeCTBa aKTHBHHIX MHKDOOPTaHH3MOB B 00beMe
COODYIKEHHH.

Peuupkynsiuus HaoBo# BOAH JuGO TBepAOA YacTH ocagka #B-
JsleTCs ONEepPaTHBHBIM NPHEMOM MOBHIIIEHHS CTaGHJIbHOCTH paGOThI
MeTaHTeHKa H cpelcTBoM 6ophObl ¢ HapylWeHHAMH npoiecca Gpoxe-
uus. Buomacca MeTaHTeHKOB croco6Ha pa3BHBATbCsl Ha MOBep XHOCTH
Hacafkd [39], uto Moxer GbITb HCMONB30BAaHO B NMPAKTHKE 3KCIJY-
aTalHH.

[lepememiBanne ocafika OCYLIECTBJAETCH C LeJbI0 BLIDABHHBAHHS
ero coctaBa (KaK CpeicTBO GOpbOH C pacc/loeHHeM Macchl, o6pasoBa-
HHUeM KOpPKH, PaBHOMEPHBIM pacmpele/ieHHeM CBEXero ocanka, JIMKBH-
JallMH TpaiHeHTa TeMIlepaTyphl B Ipoliecce MoAOrpesa). MecTHHe
nepeynJjoTHeHHs OCaiKOB N0 BJaxKHOCTH nopsajaka 90 % npusomsar
K YXY/UIEeHHIO BBIXOJla ra3a H3 MHKPOOGBHEMOB, TOPMOXKeHHIO OPOKeHHS
NpOLYKTaMH MeraGoJiH3Ma MHKDOOPraHM3MOB H T. II. SBJEHHSIMH.
JnHTenbHOCTs M HHTEHCHBHOCTb [lepeMelIMBAaHMS BHIGHDAIOT IO
yCJOBHSIM 3arpy3KH H BBITPY3KH OCajiKa, NpeiNo4yxTasi HPOBOJHTH
3arpysKy H BHIIPY3KY B YCJOBHSIX BHITECHHTEJBHOrO peXXuma (BO H3-
OexxaHHe NPOCKOKa HecOpOXKEHHOro ocanka), a nomorpeB GpoasiueH
Macchl -— NPU HHTEHCHBHOM nepemeliHBaHHH. PopmHpOBaHHe Tpa-
(HKa 3arpy3KkH, BRHITPY3KHM, MOROTpeBa H IepeMelUHBAHHSI OcCajiKa
1ie/1ecoo6pa3HO NPOBOAHTL B YBA3KE C y3JI0M 06e3BOXKHBaHHA OCAJKOB,
¢ paGoTolf NepBHYHBIX OTCTOMHHKOB H HJOyNJaOTHHTeNed. OObIYHO
NPHMEHAIOT TpeX- MJH UYeTHPeXKpaTHYIO BHIFPY3KY ocCafKa H3 Mep-
BHUHBIX OTCTOAHHKOB, UTO H onpefe/sieT LHKJHYHOCTL ONMepaiui Ha
MeTaHTeHKaX.

Texnonoruueckuft KoHTposib 3a pa6orofi MEeTAHTEHKOB BKJIIOYaeT
nepeuyeHb CAHHTapHO-XHMHYECKHX NMOKa3aTeJsefl cocTaBa H KOJIHYeCTBa
NponyKToB. B cHIpOM ocazike ompelensioT: o6beMbl OCafiKOB H3 Iep-
BHYHEIX OTCTOHHHKOB H H3OHITOUHOI'O aKTHBHOro HJa, HX Temlepa-
TYpY, CPeIHIOI0 BJaXKHOCTb, 30JbHOCTh, COflepKaHHe BPeNHBIX KOM-
NOHEHTOB (B COOTBETCTBHH C XapaKTepPOM CTOKOB MNDPOMBILIJIEHHBIX
NpennpUATHH), WSpenKa colepxaHHe >XUPOB, OeKoB, YIJIEBOLOB
JH60 3MEeMEHTHBI! cocTaB ocafka. B cOpoxxeHHOH cMeCH ONMpPelEeJsOT
BJ1aXKHOCTb, 30JibHOCTh, PH, cozepXaHHe a3ora aMMOHHHHBIX COJed,
koaugectBo H)KK, ofumyio menouHocts. B 3aBHCHMOCTH OT CXeMBl
KOHIMIHOHHPOBaHHS, 06e3BOXKHBAHHSA H YTHJHM3AIMH OCaJlKa MOXer
noTpe6oBaThCs ONpeneseHHe yAeNbHOrO cOnpOTHBACHHS (DHALTPALKH,
reJIbMHHTO/IOT HUeCKHX TNoOKasaTeself, comepxaHua asora, ¢ocdopa,
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K4JHS H TOKCHIECKMX KOMIIOHEHTOB, KOJHYECTBa CeMAH COpHS-
KOB.

DKCIUyaTalHIo T'a30BOr0 XO3ANHCTBA, BK/MIOUAR ero yTH/IH3ALHIO
B MECTHOM TeMNJIOSHepPreTHYeCKOM XO03sHCTBe JH60 nepenauy 6.aMs-
pacmoJIoKeHHbIM NPeANPHATHAM, OCYLIECTBASAIOT COracHO NpaBHJIaM,
noMellleHHEIM B BOCBMOM pasjiesle HacTOALETO ClPaBOgHHKA.

§ 6.13. OcBeraurean-neper’usatenu

OcBeTJIHTENIH C eCTecTBeHHOH aspaluedl SBJSIOTCA OTCTONHEIMH
COOpYXKeHHAMH, HX 3KCI/YaTalHS B LeJIOM ONpelesiseTcs NpaBHIaMH,
H3JIOXKeHHBIMH B § 6.5. HekoTopoe or/iHune 3aKmouaercs B pabore
KaMephl (GJIOKYJIALUHE H ¢(UJIBTPA CO B3BeLIEHHBM cJioeM, (GOpPMHPY-
IOIUHMCR HAa YPOBHE HHXKHEro OTBEPCTHR KaMephr ¢hjioKYJIsiLHH.

EcrecTBenHas aspanus BH3bIBaeT IPafMeHTHY(0 u (PH3HKO-XHMH-
9ecKylo (GJIOKYJRLUHIO AMCHEPCHBIX 9aCTHI, COCTARJSIOUMX B3BellleH-
Hble BemecrBa. OnTuMajibHOe KOJHYECTBO BO3AYXa, Heo6XOAHMOe AJIS
NepeMelllMBaHHS JKHAKOCTH H BO3JEHCTBHS KHCHopoja BO3AyXa Ha
3/7IEKTPOCTAaTHYeCKUH 3apsj gacTHll, obecneynBaeTcs mepenagoM ypoB-
He#t 0,6 M (MeXxny ypoBHAMH BOAH B MNOJAIOIEM jioTKe H B KaMepe
(JIOKYIRIHH) H BEJHUHHON CKOPOCTH ABHXKEHHS BOIH B LEHTPaJbHOH
Tpy6e 0,7 M/c. MckyccTBennoe yBesnuenHe pacXoja Bo3AyXa NyTeM
NPHHYAHTEJNbHOH a3payHH HECKOJbKO yJydlllaeT pnporuecchl (JIOKY-
JAIHH, HO He3HagHTebHO. OCHOBHHIM (DaKTOPOM gmBjsiercs NPOAOJI-
HUTENLHOCTh (QIOKYJIALHH, HeOOXONMMYIO BEJIHYMHYy KOTOPOH BO3-
MOXHO ONpelie/IUTh SKCIIepHMeHTalbHO yTeM NpejpapHTe bHOH aspa-
IHH XKHAKOCTH C TOCJelYIOIHM OTCTaHBaHHEM B JaBopaTOPHBIX
ycloBHRX. PIOKYIAuHA yCHIHBaeTc§ NPH INogage H3GHTOIHOrO
aKTHBHOro HJa Iepell OCBETJIEHHEM.

Cilofi B3BelleHHOro ¢u/abTpa 06pasyercs NpH ofecrnegeHHH YCJO-
BUH BBIXOAa JKHAKOCTH M3 HHXXHEro OTBEPCTHS Kamephl (JIOKYJIALHH
(ckopocte 8—10 MM/c) u paBHOMEPHOro BOCXOfsuiero ABHKEHHS
B orcroiinoii sone (0,8—1,5 mM/c). Peskas HepaByomeprocTh NMOAQYH
CTOUHEIX BOA, HH3KOe coliepKaHHe B3BeLUEHHBIX BelecTB HEraTHBHO
OTpaXxaloTcs Ha CTPYKType B3BelleHHOro ¢uinrpa. HopmasnbHO®
cofiepXKanHe B3BelUeHHBIX BewecTB B puabTpe 1—3 r/n. B HeKOTOPHX
CIydasX NPHMEHSIOT HCKYCCTBeHHOe 3aMyTHeHHe BoOALI NyTeM pé€-
IUPKYJIKUHMH ocafka JAIs GOpMHpPOBAaHHA H cTabujpsanuH B3BelleH-
HOro GHJIBLTPA.

TpoueccHl, TPOHCXOAAUIHNE B KaMePe NeperHuBayus, umeloT OOMHA
ANt M€TaHOBOro OpOXEHHS XapaKTep, HO pacCTsigyThl BO BpeMeHH
BcJieAcTBHe 6ojlee HH3KOA H KosiebiomeHcs 1o cesomam rofia TeMIie:
paTyph Gpoisiieii macchl. [lomorpes 6poasimedi maccm o6yc/oBJEH
TenJ006MeHOM MeXJy OCBeT/IHTEJieM H lNiepelHHBaTejeM, BCJIEACTBHE
9ero TeMIeparypa KHAKOCTH B meperHuBaTtesie OGnypo HHXKe TEMIE:
patypul crouneix Box Ha 2—3 °C. Llukn 6poxenHs B neperHHBaTel€
«pacrsanyt™» Ha 50—80 cyT npm cpeamedr Temneparype 12—10
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(coorBercTBeHHO 40—20 cyr npu Ttemneparype 15—20°C) mnporus
10—12 cyT B MeTaHTeHKax.

LiukjorpaMma paGoTbl neperHuBaTtessl BKJOYAET N-CYTOUHBIH Ie-
puoa paboTH: BHIrPY3KY YIJIOTHEHHOTO COpOXKEHHOro ocafika 3a
npoweamue n cyt (He 6ojee 10 % or obuero o6beMa neperHHBaTesis),
exXe[HeBHY10 J00aBKY CBeXero ocafika M3 OCBeTJIHTe/si W MepeMellld-
BaHHe ofbeMa NeperHHBaTeNs B TeyeHHe 2—4 y. [JnuTenbHOCTh LHK/IA
B CYTKax (IpH orpaHu4eHHH obbeMa BHIrpy:Kaemoro ocajgka 10 %)
coctaBHT 5—7 cyT npu Temneparype 12—10 °C u 4—2 cyr npu 15 °C.

Cnexmyer oTMeTHTb, YTO OrpaHHYeHHe O06BeMa BHITPYXKaeMoro
ocafika CBSI3aHO C OTMETKOH TPYOH AJIf yAajleHHR ocafka, paciiona-
raemoii Ha ray6uHe 1,5 M or noeepxsHocTH. OueBHAHO, KOJIHYECTBO
ocajika, 3aloJIHAIOIWEro KOJIbLEeBOH o0beM MeXAY NeperHuBaTeseM
H ocBeTsIHTeseM, Gyner pasen nt (1,5 — hy) (D& — D3)/4, npuuem hy —
OCTaTOYHBIE HANOp, NPH KOTOPOM 3aKaHYHBAaeTCS BLITPY3Ka oOcafKa,
Dy ¥ D, — cOOTBeTCTBeHHO BHYTPeHHHH JHaMeTP NeperHUBaTe/f
H HapyXHBIH AHaMeTp OCBETJIHTes.

YnaorHeHHe ocajlka Tnepell BHICPY3KOH TapaHTHPYET YAajieHue
c6pOoKeHHOro OcafiKa, MOCKOJIbKY HecOPOoxKeHHbIe 9aCTHIIbI HAChHIeHhb!
rasoM u npHoGperajor nnaaByuecTb. KoHTpoib rAy6HHH paclaja
BellleCTBa BeJyT IO MOKas3aTeJsM HJI0BOH Boibl: pH, kosugecTBy am-
monuiiHoro asora, H)KK, sonpHoctH ocanka. [asnml GpoxeHus He
YJaBJHBAIOTCA, H MO HUM CyAHTh O pacnajie BelleCTBa HeBO3MOMHO.

Jns neperHuBaTesiefl xapakTepHO KopkooGpasoBaHue, B ocofeH-
HOCTH NpH cOpaKHBAaHHH OCAJKOB, COREPXKAllHX 3HAYHTENbHOE KOJHU-
YeCcTBO PACTHTEJBHBIX OCTAaTKOB. PaspyllenHe KOPKH ruApoMexaHHge-
CKHM Cnoco60oM nyreM NOAa4H 0CajKa Yepe3 COMJa He rapaHTHPOBAHO
B TeX ClydasX, KOrja KOpKa He NojiBeprajach BO3AEHCTBHIO B TedeHHE
LNTHTENIHHOTO Nepuoja M NojcoxJa. B rtakux ciayuasx npuOeraior
K HCNOJNb30BAHHIO PYYHBIX IIYPOBOK, H3TOTOBJEHHLHIX H3 INIACTMAcc
H JepeBa (Bo H36exaHHe HCKDEHHS).

§ 6.14. IByxwsapycHble OTCTORHHKH

Ocanounble xefo6a ABYXBAPYCHBIX OTCTONHHKOB MNpPEACTaBAAIOT
Co60H ropH30HTaJbHBIE OTCTOHHHKH MaJlof MJIHHB (32 HCKJIOYEHHEM
COMOKHPOBAHHLIX CENTHYeCKMX KaMmep B JBYX- H TPeXKaMepHhIX
coopyxenusx). [IpaBuia sxcnayaTauud ropH3oHTaJbHBIX OTCTOMHH-
KOB JleficTBUTENBHE LJS OTCTOHHBIX XKejoGoB. Kopka, ofpasyioutascsa
NPH HAKOMJEeHHH BCILILIBAIOMHX BEINECTB, yAaJjsercss BPYYHYIO.

CentHueckas Kamepa Nno XapaKTepy NpOIECCOB HECKOJIbKO OTJIH-
yJeTcsd OT MeTaHTEHKOB. B BepXHHX cJOIX H 9acCTHUYHO B CPEJHHX
nepeMeinMBaHHe MPOHCXOAUT 32 CUET ras3oo6pasoBaHMf; B HHIXKHHX
CJIOAX, NPH BAaxHOcTH ocaika 90 % u menee, GpoXkeHHe 3aTyXaer,
a 0cafioKk TOCTeNeHHO YILIOTHAETCH IO NpelelbHOR BJaXKHOCTH Mo-
psnka 86—87 %. Burpyska ocafka sBjasercs 6ojee OTBETCTBEH-
HOM omepaliuel, MOCKOJLKY OCTaeTcA HesACHRIM X0 6poxeHHs B TOJIIIe
ocajika, HaXOAALIErocs B CENTHYECKOH KaMepe.
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Ilenecoo6pa3Ho MPOBOAHTL BHIPY3KY MO BEAHYHHE BJAXKHOCTH
ocajKa, YYHTHIBAt HHrHOHpOBaHWe OPOXEHHS BBICOKOH KOHUEHTpa-
IHel opraHHYecKoro Bewectsa. HMcxona 3 sToro npHHuMnNa, clepyer
BLIFPY3HTh BeCh OCAJO0K BAaxXKHOCTHIO 10 92 %, KOTOPHIT npakTHYeCKH
BBIOBIT H3 30HBl AKTHBHOH JXH3HeJeATeJbHOCTH AHA3POGHEIX MHKPO-
opranuaMoB. KoHTpoJIb BNIa)KHOCTY BeNYT BH3YAaJbHEIM CrnocoGom —
no XapakTepy Te4eHHR B TpyOax HJIH HCTEUeHHS H3 COCYLOB (OTBEp-
CTHH). ODKCIJIyaTauHOHHBLIH MepcoHal NpeaBapHTe/bHO ofywaercs
ANsi NpHOOPeTEHHs! HaBbIKA Pa3/Muarh Xapakrep TeYEHHS B 3aBHCH-
MOCTH OT KOHUEHTDPAaUHH OcajKa H ero BSA3KOCTH.

Brirpyska ocagka KoJixkHa SLITh YMepeHHOH, ¢ TeM YTOGLI B CeNnTH-
YeCKOH KaMepe ocTaBaJioch AOCTaTOYHOE KOJHYEeCTBO 3pesioro (c6po-
JKeHHOro) ocajKa B KauecTBe 3anaca aHaspob6HOH GHomacCH Ans
3aTPaBKH U 3anaca LeJJOYHOCTH A/ HeATpaJH3aluH KHCJIOrOo Ocajika
B npuJeraomux ciosx. C 3Tofl NO3HUHH PauHOHAALHO NPOBOJHTH
oT6op npo6 ¢ Pa3HHX IyOHH CeNnTHYECKOH KaMephl A/ onpejesieHus
nokasareneit cocraBa uJjosoil soxbl: pH, NHf, H)XK, soabhocrs.
B cny4ae 3akucaHus Gponsinest Macchl, 06YCNOBJEHHOTO neperpysKoi
CenTHYeCKOR KaMepbl CBEXXHM OCaJKOM JHOO HapylleHHeM COOTHOILLe-
HHSt MEeXKJY KOJHYECTBOM CBEXXero H c6pOXEHHOro OcalKa, BO3MOXKHA
nepekauka cOpPOXEHHOro ocaika H3 JPYroro COOPYXKeHHS JHGO
Ro6aBKa H3BECTH C MOCJEAYIOUIHM CHHXKeHHeM Harpy3kH (1o 0CazKy)
Ha COOpYXKeHHe 10 BHIXOJA ero Ha HOPMAJILHLIH PeXuM paborhl.

PaspymweHHe u ynajedue KopkH BeAyT BpyuHyio. HMuorza yera-
HAaBJHBAIOT HaKJOHHbIE ’XeloGa, Ha KOTOPble NEPerpyXalT KYCKH
paspylLIeHHOA KODKH H 3aTeM CMBIBAIOT HX BOXOH B HJIOBble KOJOALH,
3a6oTsich, pa3ymeeTc®, O NpefOTBPalIeHHH o06pa3oBaHuA npoGOK
B HJIOBOH ceTH.

[TnacTuuHOCTE OCajgKa MOBLIIAGTCR NPH JAofaBKe H3GHITOYHOrO
aKTHBHOro HJa JHG0 OHOMJIEeHKH, HO NPH ITOM YBeJHUHBAETCH PHUCK
3aKHcaHHS JHG0 HeNoJHoro cGpaxuBaHHS Maccel. HMioBas Boaa,
BHITECHSieMasl TPH YIVIOTHEHHH MAacCH, NONajaeT B CTOYHBIE BOAKI
u nosuimaer 1X BIIK u XIIK, urto crenyer yuuTbiBaTh H KOHTPOJNHPO-
BaThb nyreM cpaBuenus BIIK u XTIK B npo6ax Boxbl, ocBerieHHo#
B IBYXbSAPYCHOM OTCTOHHHKE H B J1aGopaTopHoM uuJHHApe. COOTHO-
IleHHe BpeMeHH OTCTAMBAHHR B COOPYXKeHHM fy , H Jaboparopuu !
HLOJKHO ONpefeNsaThbCsi 3aBHCHMOCTLIO

tn. o/t = a (KH/R)"/K?, (6.29)

e & — y4eT BIAHSHHS BA3KOCTH; K — KO3QOHIHEHT HCNOMb30BaHUS
obvema: K = 0,4=-0,5; H — pacuernas riy6HHa ocaJlO4HBIX eJo-
6oB (CyMMa BbICOTHI IPRMOYTOJILHOR YacTH H TPETH BLICOTH TPEYroJib-
HOM YacTH XHBOro cedeHHs), M; h — BBICOTA N1aGOPaTOPHOro M-
JHHApa (He MeHee 0,5 M); n — pacueTHbIH NMOKa3aTeJb CTeNeHH arJjo-
MepaluMH 4YacTHI B3BECH, IPHHHMaeMbii corjacko puc. 6.2 [29].

[Mpr6aKKeHHO BOSMOXHO NPHHATE ! paBHBIM /gt . CpaBHeHnHeM
BIIK u XIIK npo6 onpelensior AONMOJHHTeJbHble 3arPA3HEHHA OT
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HJIOBOH BOJEI, elaTeJbHO NPH PAaBHOM COAEPXXaHHH B3BelIeHHEIX
BemecTB. Ec/n copepikaHue B3BeCH Pe3KO OTJHYaeTcs, CJenyer onpe-
zeaate BIIK u XIIK B ¢uabTpoBaHHHX npobax.

I'nasa VI. OBE3BO)KMBAHHE H CYIMIKA OCAJKOB
§ 6.15. YnaorHdTean

YnnorHeHHe OC4JKOB NepBHYHHIX OTCTOHHHKOB H H3OLITOYHOIO
AKTHBHOTO HJIa HOCHT PAa3/HYHEIA XapaKTep H 3aBHCHUT OT TeXHOJOTHH
JanbHedmefl o06pa6oTKH cMecH. J[lJHTeJbHOE YIJIOTHeHHe Cylue-
CTBEHHO H3MeHSeT CBoHcTBa OCajKOB: H3MeHAercs (-moTeHumHas Ya-
cTHn (yBeJHYHBaeTCs N0 aBCOMIOTHOMY 3HAY€HHIO), VXYyAluaercs
BOJOOTA3Ya, NPOHCXONHMT H3MeJbhYeHHe arperartoB, pasBHBaercsi KHC-
Joe GpoxeHHe, BCJEACTBHE Yero ocaJloK HAachllaeTcsl Ny3bIPhKaMH
rasa H npuobperaer maBydecTb. [laHHble ABJEHHS CNOCOOCTBYIOT
npoueccy GpoXKeHHSi OcajKa B METaHTEHKaX, 4YTO Npejonpepenser
ob/lacTb TNpHMeHeHHSt JJIHTENbHOro YIUIOoTHeHHsi. KparkocpouHoe
YINIOTHeHHe MeHbllle H3MeHseT (-moTeHUHasn YacTHL, cnocobCTBYer
COXPaHEHHIO NepBHYHOH CTPYKTYPHI OCafiKa H COXpaHeHHIO Jyuuled
BOJOOTAAYH, B CBA3H C YeM JaHHBIH Ipouecc NpuMensercs npH ofes-
BOXKHBAHHH CHIPOro 0CafKa ¥ H3GBITOYHOTO aKTHBHOIO HJa, a TaKXKe
B clydae o6e3BpexxHBaHHS oCajKa a3po6HOH MHHepanusauueidl. Co-
XPaHeHHIO M TOBHIIEHHIO MOJOMXHTEJbHBIX CBOHCTB TBepfoH (hasml
crocobeTByer (wIOTanHOHHOE YINIOTHEHHe H3GLITOYHOTO aKTHBHOIO
HJla H CMECH ero ¢ 0CajiKoM NepBHYHEIX OTCTOHHHKOB.

KparkocpouHoe TrpaBHTAalHOHHOe VIIOTHeHHe pa3baBJieHHREIX
OCajJKOB TEpBHYHBIX OTCTOHHMKOB (KOHuUeHTpauus 5—6 r/a, Braxk-
Hocth 99,56—99,4 %) B cMecH C H3GbITOUHHIM AKTHBHBIM HJIOM H3
BTOPHYHEIX OTCTOAHHKOB (KoHueHTpauus 4—6 r/i1, Braxuocts 99,6—
99,4 %) ocywecrBasiercs B TeueHHe 5—7 u. Buaxsoctb ymiIoTHeEH-
HOro ocafka KoseGjercs B mpenenrax 94—95 %. [lepememmBanue
0CajKoB B NePHO] YIVIOTHeHHS MellaJKaMH B BHJe BepPTHKaJbHbIX
crepxxHell auamerpom 40—60 MM ¢ OKpyXHOH CKopocThio He GoJiee
0,1 M/c naeT BOBMOXHOCTb YIaJHTh H3 OCajKa BKJOUEHHs (JHH3LI)
CBOGOAHOA Boabl H rasoB. V3GEITOYHLI AKTHBHBIA HJ 3aNOJHAET
[IOPOBOe NPOCTPAHCTBO OCafika MePBHYHBIX OTCTOHHHKOB, BCJENCTBHE
Yero ofIIHH oOBeM ymIoTHeHHON Macchl Ha 20—30 % Menblue, Yem
NpH pasfie/bHOM YIJIOTHEeHHH. B CAHBHOM Boje ymioTHHTENEH 3Haye-
Hua BIIK, KOHUeHTpanHH B3BelIEHHHIX BellecTB M GHOTEHHBIX 3Je-
MEHTOB He Bbille, YeM B ITOCTYMAlOMMX croyHbiX Bojax. OcHoBHoe
BHHMaHHe cJlelyeT YAeJATb CBOEBpPeMeHHOH BLIIPY3Ke oOCalKa U3
VIVIOTHHTEJIEH, He NONYCKaf AJHTeNbHOro npeObiBaHHA B aHaspobGHRIX
VCJIOBHAX H 3arHHBaHHA.

Ho6aBka xoaryasaToB ¥ (VIOKYJSHTOB MOBHIIAET KAaYyeCTBO CJIUB-
Ho#t Boanl (BITK He Buiue 100--150 Mr/o1, KOHEHTpAnHs B3BEIIEHHBIX
Bemects 40-—60 wmr/a), cHHM)kaeT yZelbHoe CONDOTHBJIEHHE OCalKa

8 B. II. Ouarpues u ap. 225



¢unprTpanuu [10]. O6saso NpuMensIOT APOGHYIO MOAayy KOaryJsig-
T0B H GJOKYJAAHTOB, A0GaBass 50 % oT norpeGuolt o3l B yaje
YIIOTHEHHS H ocCraBiuHecs 50 % HemocpencTBEHHO nepel oGe3BOXKH-
BaHHeM (COOTHOIIEGHHE YCTAHABJHBAETCR SKCIIEPHMEHTANbLHO).

JanTenbHOe TpaBHTALHOHHOE YNVIOTHEHHe H3GLITOYHOTO AKTHB-
HOT'O MJia ocywecTBjsieTcsi 9—12 4 B pagHaJbHbIX H BePTHKAJbHEIX
HJIOYNJIOTHHTe/IRX. MeHee gnuTenbHOE YNJIOTHEHHE, NpHGIHKalOLIEeCs
Mo CBOMM napaMerpaM K KpaTKOCpPOYHOMY, NPOH3BOASIT B TeUeHHe
5—8 4 /I HJI0BOH cMecH HenocpeACTBEHHO H3 aspOTEeHKOB, MHHYS
BTODHYHLIE OTCTOHHHKH.

YnnorHenHelt ua umeer BAaxkHocTh 98 % B BepTHKA/bLHBHIX
ynJorauTeasax u 97,3 % B paguanabHBIX, YTO OOLIYHO CBR3aHO ¢ YcJo-
BHfIMH MepeMelIHBAHHA U BEITPY3KH YIJIOTHEHHOro mpoiykra. B mep-
THKAJbHBIX YNJOTHUTEJNAX NpPH OTCYTCTBHH IMepeMellHBaHHA YIJIOT-
HeHHLIH HJl MeJJIeHHO CHOJN33aeT B NDHAMOK B CHJY 3HaYMTE]bHOIQ
TpeHHst BOJH3M KHHLIA, NpPH 3TOM 3a4acTylo ofpasyercsi BHXpeBag
BOPOHKA, 4epe3 KOTOPYI0 MPOHCXOAHT NMOJACOC BOAK M pa3GaBJIeHHOrQ
ocanka. Bojee Hu3Kas BJiaxHOCTb ymJaorHeHHOro uiaa (97 %) pocru-
raercs NpH HaNpaBJeHHH B YIUVIOTHHTEJNb HJIOBOH CMeCH M3 30HEI
OTCTaHBaHHA a3POTEHKOB-OTCTOMHHKOB (KOHIEHTpauus 4—6 r/i),
uTO 06YCJIOBJIEHO XOPOIUHM COCTOSIHHEM HJIa NIPH MOCTOSHHLIX a3pob-
HBIX YCJNOBHSX, CO313aBaeMblX BO B3BelIEHHBIX (PHJILTPAX a3pOTeHKOB-
OTCTOHHHKOB.

CnuBHasa Boja ymiothurtenefi cogepxHT 10 100 Mr/a B3BelIEHHBIX
BemecrB, uMeer BIIK mopsangka (2-—3) L;, noBbliienHwii GoH MuHe-
pasbHoro gocgopa (ot 20 mo 50 mr/a). Buinenenue docdatoB HOCHT
YCTOHYHBBIN XapaKTep, H Ha 3TOM fBJIeHHH 6asupyercst psif cnocoGos
ynanenust ¢ochopa U3 H3OGEITOYHOrO AKTHBHOIO Hja.

AKTHBHEIH HJl H3 33pOTEHKOB, PabOTAlOHX B pExHMe PasBHTOH
HUTPHPUKAIHH, B aHa3POGHLIX YCJIOBHAX HHTEHCHBHO CHNOCOGCTBYeET
OTIENJIEHHIO XHMHUECKH CBA3aHHOTO KHCJAOPONA (NEHHTPHODHKAUHIO),
BCJIEJCTBHE YErO BhIJessierTcs CBOGONHLIA a30T H NMPOUCXOAUT HaCHIIe-
HHE HJ1a my3bipbKaMH rasa. JleHHTpUQHUMPYIOWKR HJl B TemJIoe BpeMs
rojia BCNJIBIBaeT HA NMOBEPXHOCTb BOAH, Hapyuias npolecchl YmJoT-
HeHHsl ¥ 3arpA3HAS CAMBHYIO BOAY. B 3THX ycnoBHMAX npuMeHSIOT
yIajleHHe cJHBHOH BOABI H3 cpejHefl 4acTH YNJOTHHTeJeH.

dnorauHoHHOE YMJIOTHEHHE AKTHBHOTO Hya Tpebyer cO3AaHHS
onpeJieleHHbIX YCJIOBHH I o6pasoBanus ¢uiorokomniekca. OcHOB-
HEIMH (haKTOpaMH SIBJISIOTCS pasMep NySHIPbKA BO3AyXa H YASNbLHHIN
pacxoj Bo3lyXa Ha €IHHHIY Macchl TBepIOH (askl. DTHM YCJOBHAM
OTBeualT HanopHue GIOTAaTOpH, co3jalouiHe naBaenmue 0,5—0,7 MIla
B aKTHBHOM HJsie NHOO pElNHpPKyJHpYIoLleHd OCBeTJieHHoH Boje. YIJIOoT-
HeHUe HJla CYIIeCTBEHHO 3aBHCHT OT YCJOBHH Belenus GHosoruuyecKolt
OYHCTKH B a3POTeHKaX, MOCKOJbKY Harpyska Ha un mpefonpepensier
300T/IEHHYIO aKTHBHOCTH MMKDOOPraHH3MOB, NpPOYHOCTb arperaToB
H HX pasMepHl.

®yoTanuoHHOE YANOTHEHHE HE NPOLYUHPYeT GHOreHHBIE SNEMEHTHI,
cnoco6erByer cHuxeHHIO BIIK cauBHO# Bozbt (no shawenuit BITK
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OYHIIEHHOA B a3pOTeHKaX BOJILI), yBeJHYeHHIO KOJHYECTB2 HHTPHTOB
M HHTPATOB NPH CHHXKEeHHH KOHLEHTpPalMH aMMOHHHAHOro asora.
BnaxHOCTb ynJoTHeHHoro uaa 95—97 %.

§ 6.16. IloaroToBka 0caaxoB K 06Ge3BOXKHBAHHIO

[ToaroroBky ocankos psis 0Ge3BOXKHBaHHS NPOBOAAT C LEJbIO
yBEJNHYEHHS BRArooTAa4yH Koaryasuued, Quokynasudeli, peareHTHO-
TEMJIOBOK U TemJIoBOH 06paBoTKOM.

Koaryasuus. O6biHO yacTHIB OCaZIKOB FOPOICKHX CTOYHBIX BOJ
HMeIOT OTPHUATe/IbHLIA 3apsan, {-moTreHnHan MX pacreT no a6CcoOT-
HOMY 3HAYEHHIO NPH AJHTEJLHOM XDaHeHMH H YHjoTHeHuH. Hazo-
aylx_clexrpnqe%xan TOYKa OpraHHYeCKHX OCaJKOB HaXONHTCA B o6nacTH
pH = 4-+-5.

Beenenne xoaryansnros FeCly, AICl;, FeSO, crnocoberByer capury
pH B xuCAyI0 06nacTy u HefiTpanusauuu {-noteHuHana. SToro Mox-
HO JIOCTHFHYTb TaKXke nyTeM BBeIE€HHS KHUCJOTHI H KoaryJsHra au6o
ONHOH KHCNOTH. DeslkOBEle cUCTEME B 0CajiKe caMONpPOH3BOJBLHO KOa-
ryaupyior npd pH = 4-+5. BecbMa [cnoxHO npenckasatb 3apaHee
YCJTOBUSI KOATyJISINHH H JO3HPOBKY peareHTOB. YCJOBHS YCTAHAaBJIH-
BAIOTCH 3KCNMEDPHMEHTAJLHO HA JaGopaTOPHOM CTeHpe.

Onpenensis CKOPOCTb YIVIOTHEHHS JHGO H3MEHEHHe YAeNbHOIO
COIPOTHBJIEHHS oOcafka (HIbTPALHH, HAaXOAAT ONTHMAaJbHEE JLO3H
peareHToB M YCJOBHS XJIOIbeo6Gpa3oBaHHS.

C6paxuBaHHe 0caJKoB B MeTaHTeHKax nosuilaer pH uioBoit Boaw
Ho 8—8,5 3a cuer ruxpatHoil W KapGoHAaTHOM 1IENOYHOCTH, OTOABHras
CHCTeMY OT H303JeKTpHuecKOH TOUKH. COpoxeHHBIE OCaJKH NPOMEI-
BaJOT TEXHHYECKOH (OUHINeHHOM) BONoH, yaanss H3ORITOK LIeJOYHOCTH
¥ TOHKOJZHCTIEpPCHBbIE YacTHIIbI, OGMafalonide BEICOKHM 3apsanoM. [Ipo-
MBIBKZ CHHXKA€T 3aTPaThl peareHTOB, HO OKashIBaeT HeOJjaronpHsTHOe
BO3eHCTBHE Ha OYHCTKY CTOYHHIX BOJl, YBeJHUMBAS NONOJHHTENbLHBIE
sarpasHends no BIIK u neocaxjamomuMcs B3BeCSM Ha aspOTEHKAX;
TeM caMbIM HHHIHHpDYeTrcs MOBBLIIEHHHIH NPHPOCT HJa. Bhicokoe
conepaHHe aMMOHHHHoro asora (600—800 Mr/n1) B HJOBOH Boxe
TaKXe YBeJHYHBAeT CojlepkaHHe a30Ta B NOCTYNAWIIHX CTOKAaX,
npHyeM BechbMa cylnecTseHHo (Ha 6—8 Mr/a npu OOLIYHOMA €ro KOH-
Uentpaudd 25—30 Mr/n). B ycJHOBHSIX JKECTKOrO HOPMHPOBaHHsS
KayecTBa OUYHINEHHOH BojmI BO3BPAaT NIPOMLIBHHIX BOX H NpOBEAEHHE
[IPOMBIBKH B 1[IOM HeXxesaTelbHH.

YcpenueHHbe 703bl  XJOpHOTOo enesa cocraBasior 1,5—3 %
AJI CHIPOTO OCajlka MepBHYHBIX OTCTOHHHKOB H 3—4 % ans c6po-
xeHHoro, 6—9 % — nas u36LITOYHOrO YMJIOTHEHHOrO AaKTHBHOIO
Hna u 3—5 % — pas cwpoit cMecH. Koarynsinus HeyIVIOTHEHHBIX
NpOAYKTOB CHHXKaer pacxof peareHToB. COpoxeHHasg H TNpPOMBITas
cMech ocaakoB TpeGyer noGasku 4—6 % xjopHOro ejesa mno cy-
XOMYy BelIeCTBY OCajKa.

YnpouHenue (Cxkarie) chopMHPOBABIIHXCA XJONbeB KOAryJdsHTa
H NOBHIICHHE BOAOOTAAYH OCaJKOB Habuonaercs NMPH BBEJeHHH H3Be-
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ctd. HacTuus n3BeCTH 06pas3yioT MeXaHHUeCKYIo CTPYKTYpY (CKeJer)
0cajiKa, NIaCTHYHOCTb €ro CHHXKAeTcs, Jyyue NPOXOAHT QHIbTPaLHA
M OTXKHM BOAH NPeccOBaHHeM. YCpeIHeHHble JO3bl H3BeCTH MpH-
HuMmalor paBHuMH 6—10 u 17—25 % cooTBercTBeHHO AJIS CHIPHIX
0caJKOB TepBHYHHX OTCTOMHHKOB H H36mITOYHOro ujaa, 9—I13 %
ans coipoit 1 12—20 % AnsA c6poxKeHHOH NPOMBITON CMECH 0CaiKOB.

B coBokynHOCTH BhHAOmHe (AKTOPDH CBefeHH B (PopMyJy
H. C. Typosckoro no onpeaejenuio 103el koaryastra D (%) [35]:

D=K [V R+ V% (0,001111)], (6.30)

rie R — yneabHoe conporusienue, cM/r: R = r-1071% W — pnax-
HOCTb ocafika, %; C — KOHueHTpaLHs CyXoro BelleCTBa B ocaike, %;
III, — mesoYHoCTh HCXOAHOTO OCafika, Mr/J.

Kospopuuuenr K orpaxaer cBodcrBa Koary/sHTa H ocajka INpH
HX B3aHMoJleficTBHH. B c/ydae HCIIONIBL30BaHHA OJHOrO KoaryasHra —
XJIOPHOTO Kejle3a AJf ChIpBIX H CcOpoxKeHHBIX ocankoB K = 0,25.
B coueranuu KoaryJsgHTa C H3BecTblO 3HaueHHe K = 0,25 nns c6po-
JKeHHRX ocazkos H K = 0,30 ans chIphIX, BKJ/IOYasg H3OBITOUHBIA
4KTHBHBIA HJ.

CepHOKHC/IBIH a/IOMMHHH YCTYNaeT XJIOpHOMY XeJle3y B HHTeH-
CHBHOCTH CHH)XEHHS YHeJbHOrO CONPOTHBJEHHS U NPOAYIHPYeT KeK
NOBLIIIEHHOH BJIAXKHOCTH.

®oKyJAAHTE BOSMOXHO mofaBath ApoGHO — 50 % Ha cragum
ymiaorHenust 1 50 % Ha 06e3BOXHBAHHH JIHGO NMOJHOCTBIO HAa CTaJHH
NOArOTOBKH K ofe3BoxuBaHHIO. [logpobHble peKoMeHIAUHH MO NpPH-
COTOBJICHHIO H JO3HPOBaHHIO (VIOKYJSHTOB NPHBENEHH B MeTONHYe-
CKHX yKaszauusx [10].

Kamepo#lt xsonbeo6pa3soBaHHs B CXeMaX BaKyyM-QHIbTPalHH SB-
Asercst KOpuTO GHIbTpA, CHabxkeHHoe Memasikoid. Takolf KamepH
Her B mpecc-pHIbTPAaX, a JOKHBL OLITh MPEJYCMOTPEHEl COOTBET-
CTBYIOIME MePONPHATHA MO XJonbeoGpa3soBaHHIO H 3alllUTe XJONbeB
OT paspylUEeHHs NPH TPAHCIOPTE CKOATYJHPOBAaHHOTO OCAjKa.

PearentHo-TenyoBast 06pa6orka. OTHOCHTEJBHO GLICTPOE H Cyllie-
CTBEHHOe CHHXKEHHE YJIeJbHOro CONpPOTHBJEHHS (HJIbTPALMH ChIPBIX
OCaZKOB JOCTHraeTcs npu cHykeHudu pH 10 H3o3nekTpuyeckoil ToUKH
H YNPOYHEHHH XJONbeB OCajka TemloBOH obpaborkoii. HMaGeirounoe
BBefleHHe KHCJIOTH NPHBOIMT K HepesapsliKe YacTHI H YXYIUIEHHK)
BJlaroornayH. Bosee palHoHaNbHO BECTH NPONECC ¢ MEHBLIIMMHE JJ03aMH
KHCJIOTH, He JOCTHTas HM303JMeKTpHYeCKOH TOYKH, a (opMHpOBaHHE
H yOpOYHEHHe XJIONbeB [POU3BOIHTb NOGABKOH KOary/siHTOB H Te-
mioBoi o6pabotkoii. TakuM o6pasoM, BOIMOXHLIAI BapHaHT obpa-
GOTKH ChIpbIX OCafKOB OYIET BKJOYaTh NOOAaBKY KHCJIOTH (CepHOH,
KaKk Hau6GosMee pemeBoil) mi1a nonuxenmus pH 1o 4,55 ¢ oxuo-
BpeMeHHBIM BBejeHHeM XJIOpHoro xenesa JHOO XeJe3Horo Kynopoca,
Harpes ocajka B redeHHe 2—3 MuH Jo Temnepatyp 65—80 °C. 3a cuer
TensioBol 06pa6orky pH cMecu noBhnaercs B CPeIHEM Ha eHHHIY.
He#fitpanusanuio ocaika Bexyr no0aBKod H3BeCTH (mpH BaKyyM-

228



¢uIBTPOBAaHHH), YACTBIO UNOBOM BOAH J1HG0 COpOKEHHOR cMecH mocJe
METaHTEHKOB (OPH UEHTPHOYTHPOBAaHHH M Mpecc-PHIbTPOBaHHH).
L1 HarpeBaHHs ocajka BO3MOXKHO HCNOJB30BaTh CIHPaJbHEE JHO0
TpyOuarhie («rpy6a B TpyGe») TenJOOOMeHHUKH, NapO3KeKUHOHHHE
ycTanoBKH. [losyuaeMmulit KxeK HMEET PHIXJYIO CTPYKTYPY, €ro obuiHiH
ob6veM cokpamaercs Ha 30 % 3a cuer noHHXKeHHS BJAXKHOCTH (IO
CpaBHeHHIO Cc peareHTHO# ofpaborkoi). TensoBag oGpaborka rapaH-
THpYeT o06e33apa’kHBaHHe H JereIbMHHTH3ALHIO KeKa H HJIOBOMA BOJHI.

PearentHo-tenyioBas o6pa6oTka cOpoXeHHOH cMecH TpeGyeT HO-
BHIIIEHHOrO pacXoja KHCJOTH Ha HeATpa/IH3anHIO FHApaTHo-KapGoHaT-
HOH mieslouHOCTH. B 3TOM Cnyuae NpPHMEHSIOT MePH MO CHHMKEHHIO
MEeJIOYHOCTH NYTeM NPOMBIBKH 0CajKa OYHIIEHHOH Bojo# Ju6o Tex-
HOJIOTHIO MUHepaJIH3allHH 0CafKOB, HallpuMep, IYTeM OXHOBPEMeHHOro
cOpaKUBAaHHA M a3po6HOH CTaGHJH3alHH PA3JHYHBIX NMOTOKOB. Bos-
MOXHBEI M JDYrHe BapHaHTH JIMKBHIAUHH BPeIHOro BO3JeHCTBHSA
aspoGHoro cOpachlBAHHS Ha BJIarooTjayy OCalKoB, OCHOBAaHHBIX Ha
HCNOJIL30BAHHH OTXOJOB NpPOMBILIJIEHHOCTH.

Tennosas o6paGoTka. Obiien3BecTHasn cxeMa TeITOBOH 06paBoTKH
ocagka npH Temmeparype 190—210 °C Tpe6yer GoJbLIHX 3aTpar
SHePTHH, NPOAYUHpPYeT 3HAYHTEJbHOe KOJWYECTBO BTOPHYHHIX pac-
TBOPeHHLIX 3arpfAsHeHHH B MJIOBOH Bojze — no 8—10 r/a mo BIIK,
npenbLAB/seT BLICOKHe TpeGOBAHHS K HalleXXHOCTH H Ge30macHOCTH
paboTh o6opynoBaHusi. Dosbiiefi rHOKOCTbIO 06/13JaI0T CXEMBl IBYX-
CTYIEHYaTOr0 TMOJOrPeBAa € NPOMEKYTOYHEIM OTHEJeHHeM HJIOBOH
BOIB. YYHTHIBas HaJHYHe BRICOKCHANOPHOro OGOPYIOBaHHS H IIO-
BEHIIIEHHLIX TEMOeparyp, 3KCIJIyaTalHid YCTAaHOBOK BeAyT IO clle-
IHaJbHBIM HHCTPYKUHAM, paspabarciBaeMbiM NMPHMEHHTEIbHO K Kax-
IoMY 00BeKTY (OUHCTHOM CTaHIIHH).

§ 6.17. OGe3poxHBaHME OCAJKOB Ha BaKyyM-(HABTpaX

IlpousBoauTebHOCTh (DHJIBTPOB YCTaHABJHBaeTcss MO CYXOMY Be-
IecTBY ocajka, 6e3 yyera KoJudecTBa Jo6aB/seMOro BellleCTBa
C KoaryJsHTamH H H3BecTnio. DopMHpoBaHHe cJiod ocajKa Ha Mo-
BepXHOCTH (DHILTPOBANLHON TKaHH 3aBHCHT OT CBOMCTB 00E3BOXKHBA-
eMOH MacCH, BeJHYHMHBE BaKyyMa M CKOPOCTH BpaileHHs (HJIbTPA.
CeoficTBa 0CafKOB JIOCTATOYHO IOJHO ONHCHIBAIOTCH ROKasarteseM
VAeJbHOro CONpOTHBJeHHs ¢HAbTpoBaHHI0. [lyreM noxfopa 03kl
KOaryJITHTOB H M3BECTH CHHXKAIOT YAeIbHOe conpoTHBienHe Jo (50—
60)- 10'° cm/r, 4TO CUHTaeTCs MUHHMAJbHO JOCTATOYHBIM LS paboThl.
Huskoe conporusiense ocanka yiaydmaer npouecc 06e3BOXHBAHMUSA,
HO NpPH 3TOM OOGLIYHO Pe3Ko YBeNHUHBAETCA DPACXO[ PeAreHToB H
SHEpPrHH.

[TepemelnnBaHye OcajKa C KOAaryJAHTaMH JOCTHT3eTcsl B OTHeJb-
HbIX cMecHTeasX (KoaryJsiHTa H H3BecTi), XJombeoGpasoBaHue ocy-
lecTBJARETCA B KOpHTe BakyyM-QuibTpa. [lepeMellHBaHHE MacChl
B KOpEITE perysiupyercss Tak, 4YTo6bl HE NPOHCXONHUIO IPOGJIEHHs
XJIONbeB W NOBRIIEHHS YAeJbHOTO CONDOTHBJEHHA.
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OntuManbHEE YCNOBHS  XJONbeoOPa3oBaHHA  YCTaHaBJAHBAIOT
SKCINepHMeHTaJbHO H epHOAHYECKH NpOBepsioT. [lJig 3TOoro 3aJHBaloT
B KOPHTO OCajJoK C BHECEHHEIMH peareHTaM# M NepeMellWBaloT NpH
HepaGotaiomeM G6GapabGane, npoBepAst 4Yepe3 3alaHHble HHTEPBAJH
BpeMeHH YyJeJbHOE CONPOTHBJeHHe OCaiKa (H NPOH3BOAHTEIbHOCTDb
BaKyyM-(pHJILTPOBaHHA Ha HaauBHOA BOpOHKe). Menss napaMerpH
nepeMelIHBaHHA H JJHTeNbHOCTh NpeObiBaHHS 0CajKa B KOPHITE,
onpenensioT ONTHMANbHLIE YCJAOBHS AJsl 3afaHHOH NPOH3BOAHTENb-
HOCTH (QHAbLTpA.

TonmHuHa closi KeKa M ero BJaXHOCTh CBA3aHH C BeJHYHHOR
BaKyyMa H vuactoTofi BpameHndss GapaGana. [IpuGinxeHHO peko-
MeHIyercsi CKOPOCTb BpalieHHsi GapabaHa coyerath C yAeNbHBIM
CONPOTHBJEHHEM 0CajfKa, NPHHHMasg NPOAO/KHTEJbHOCTh BAKYyM-
GUALTPOBAHUR fpg, TPONOPIHOHANLHOH YHENBHOMY CONPOTHBJEHHIO 7
Mo COOTHOIMIEHHIO THNA fpgy = &r, B KOTOPDOM I NPHHHUMaeTcs B npe-
zenax (20—50)- 10" cM/r, a tpy — or 1,6—2 no 6 muH. Ilockoabky
BpeMsl BaKyyM-GHJbLTPALMH YeTKO YBA3AHO C NHPOAOJIKHTEIbHOCThIO
opHoro o6opora 6apabaHa fg, TO MOXKHO HCNOJb30BaTh 3aBHCUMOCTD
ts = 0,15r npH MaKcuMajibHOH BeJuuyHHe BakyymMa 500 MM pT. cT.

CymecTBeHHass poJib NpPHHAAJERKHT H3BECTH B (OPMHDOBaHHH
JKEeCTKOro CKeJleTa B OCajKe, CIOCOGCTBYIOWEro MOBLILIEHHIO BJaro-
OTAaYH H (HOPMHPOBAHHIO CJI0S Keka. B ycnoBHsX oOpasoBanus
TOHKOTQ CJIOS BJaKHOTO Ma)Kyllerocs Keka LeNecoo6pasHo, MOMHMO
U3MEHEeHHS [POUMX [AapaMeTPOB, YBEJIHUHTb JO3y H3BeCTH.

[Monnepxkanue HeoOOXOAUMOM BeJHUHHBl BaKyyMa B CeKIHAX GHJb-
Tpa 3aBHCHT OT TINATENLHOCTH YKJagKH GHJIbTPOBAJBHOrO MNOJOTHA
Ha 6apa6aH. HensorHocTH, Me/IKHe TOpesbl ¥ NPOPLIBBI TKaHH BechbMa
CYIIEeCTBEHHO CHHJKAIOT Mmepenaj JAaBJeHHS H NPOH3BOIHTENLHOCTh
¢unbTpa. IHTEHCHBHOCT OTAYBKH TKAHH U K€Ka OT 6apaGaHa ¢uIbTpa
cBA3aHa CO CBOMCTBAMH KeKa M YCTaHOBKOH HOKa.

Bstakui, Maxymuiicss KeK IJ0X0 CHUMAaeTcs ¢ NOBEPXHOCTH TKaHH.
CpexcreaMH OTAYBKH YJAYYIIHTb €ro CheM TPYAHO, 3HAYHTEJNbHO
GeicTpee 3TO NPOHCXOAMT NPH BBeAEHHH B OC3JOK CTPYKTYPHBIX
npHMecelf, B TOM YHCJe BJaromnorJollalomux. B npoMplmmjieHHOCTH
B TaKHX CJy4asfX NPHMeHAIOTCH GHJbTPH C HaMbIBHBIM CJIOEM, CO3-
JpawwuM 6aaronpHATHole YCI0BHA ISl QHAbTpamHH ocajka H OT-
TOPXKEHHS ero oT TKaHH.

3afuBaHHe NOP TKaHH, NMOBLIIEHHE €e CONPOTHBJeHHd (HIbTpaA-
HuH Tpe6GyioT eKeAHeBHOH NPOMHIBKH €e YHCToH BogoH. DHIBTPH
CO CXOASIIIHM MNOJIOTHOM MMEIOT CHCTeMY HENpPepLIBHOH pereHepanuH
TkaHd. B O6BIUHBIX GHJILTPAX TKaHb MOKIT B PacTBOPAax MOIOMIMX
CpencTB, NMPOAYBAIOT BO3AYXOM, NPOH3BOAAT MEXaHHYECKYIO OYHCTKY
merkamy. CuerieHHe YacTHYeK ocafka € TKaHbIO B nopax o0yc/oB-
JIeHO CTPYKTYPOH THAPOOKHCHOro CKeJlera W 3epeH H3BecTH, B CBfI3H
C 4eM pacTBOpeHHe CTPYKTYPhI KHCJIOTOH (¢ MHTHOHTOPOM KOPPO3HH)
NOJIOXKHTE/IbHO BJIHSIET HA OTMEIBKY GOHJIbTpPOTKaHH. HacToTy KHCJIOT-
Ho# 06paloTKH TKaHH YCTaHaBJHBAIOT 3KCIePHMEHTANBHO, B CpPelHeM
pexHm OoTMHBKH cocTaBisier 1 pa3 B 3—4 cyr. Cnocobhl ynajeHHs
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npHMecefi H3 TeJla TKaHH MOryr GOHTb CaMBIMH Pa3HOOOP a3HEIMH
B 3aBHCHMOCTH OT HaJIHYHS DeareHTOB, MaTepHalO0B, NPHCIOCOOTeH .

OKCnyaTauHsi peareHTHOro Xo03sifiCTBa, BaKyyM-HAcOCOB H BO3-
ILYXOYyBOK ONHCaHa B Ipyrux pasjesnax cnpaBouHuka. [Iyck H ocra-
HOBKAa BaKyyM-QHJIbTPOB NPOH3BOAATCA B oONpeleJeHHOH nocje-
JIOBaTebHOCTH.

Brayane 3sanycKaioT BakyyM-HacOCH M BO3AYXOAYBKH Mo 06-
MenpHHATOR CXeMe, 3aTeM NOAAIOT OCAJOK B KOPHITO H MO 3a-
nonHenHH ero (Ha 30—40 % or xuamerpa 6apaGana) niaBHO OTKPH-
BAIOT 33JIBHXXKH HA JIHHHH BaKyyMa M CXaToro Bo3ayXa. YcpelHEHHbIE
pacxonm Bo3ayxa: 0,5 M3/mM?-MuH — Ha JMHHM Bakyyma u 0,1—
0,2 M3/M® .MHH — Ha JIMHHH CXKaTOro Bo3jyxa (RasicHue 0,02 MIla).
Toukyio peryJMHpoBKY mpoliecca NpPOBOAAT N0 TOJIRHHE KeKa H ero
BJIaJKHOCTH,

IIpu ocraHoBKe GHAbTpa A0opabaThIBAIOT YacTh XKHAKOrO Ocajnka
B KOPBITE, OCTATOK CJIHBAIOT B NPHEMHLIH pesepByap HAaCOCHOH cTaH-
IHH, NPOMBIBAIOT KOPHITO WHCTOH BOAOH, 3aTeM Ha 4HCTOA Boje mpo-
MBIBAIOT (PHJBTPOBAJILHYIO TKaHb, CJAHBAIOT OCTATOK BOALI, MPOCYLIH-
BAlOT TKAaHb, [IOCJ€ Yero BHIKJIOYAIOT NPHBOX OapabaHa, 3aKpLIBAIOT
3aBH:KKH H OCTaHABJIHBAIOT BAKYYM-HACOCH, BO3LYXOAYBKH H HaCOCHI
(puabTpara.

[TpousBoauTensHocTh (GHJILTPOB OUEHHBAeTcs MO CYXOMY Belle-
CTBY 0CajiKa, MO3TOMY BajkeH TILATeNbHBIH yuer ofheMma, BAAKHOCTH
H 30JbHOCTH ocajgka. [IpoH3BOAHTENBHOCTh BaKyyM-(DHJIBTPA MOXKET
6biTh onpenenena no ¢opmyae (kr/m*.u) [35]

100 —- W ) mPp (100 — Wy)
Wﬂ —_— WR VIoMR ’ (6 3 )

rae Wy, Wy — BraxsOocTb HCXONHOTO OCaJKa U Keka, %; m — BpeMs
IeficTBusl BakyyMa, % oOT oOWed NpOIONKHTEJSBHOCTH (HIBTPO-
uukaa; M — BpeMs onHoro ofopora 6apabana, MuH; P — BeJHUHHA
BakyyMma, MM DPT. CT.; p — IJOTHOCTb ocajka, T/M%, 1, — BA3KOCThb
¢unntpara, clls; R - ypennHoe conpoTHBJeHHe ocaaka (HABTpa-
UK, cM/T.

Hnrenchdukanus paBorsl BaKyyM-(GHALTPOB CBA3aHa TJIaBHBIM
ofpasoM ¢ YyCHAOBHAMH PaGOTHl NpebLYyLIHX VY3J0B (CTabWIH33anHU
OCaJIKOB H HX KOHIHUHOHHPOBaRHA). B kauecTBe Mep, CHHKAIOIHX
yAeApHOe CONpOTHBJAeHHe (HJbLTPAlMH, BO3MOXHO DEKOMEHJOBaTh
OTKa3 or COpakWBaHHSI YacTH OCAJKOB, YIUIOTHEHHe COPOXEHHOMH
CMecH ¢ ymaleHueM Ju60 aspoGHON crafHausanuedl HIOBOH BOJH,
KHCAOTHYIO o6paloTky (nomuxkeHHe pH) cOGpoxeHHHX OCaNKOB
C IeJbI0 CHHXKEHHA (-IOTeHNHana.

L0024 (

§ 6.18. OGe3BoxHBaHHE OCAAKOB Ha UEHTPHyrax

X apaKTepHCTHKH HeNpepLIBHO JeHCTBYIOMMHX OCAIHTEIbHBIX TOPH-
30HTANbHBIX UEHTPUDYT CO INHEKOBOH BHIrpy3Ko#H 00e3sBOKeHHoro
ocanka tuna OTlI npusenenu B Tabn. 6.1 [2].
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Ta6anna 6.1. Texnuueckas xapaKrepHcTHKa neHTpHbYP
tina OT'UI gus o6esBoXHBAHHA OCALKOB CTOWHHIX BOJ

IpoTHBOTOYHHIE
P Mpawmo-

Mapamerps TOdUHAaSs
352K-03 | 502K-04 | 501K-10 | 631K-02 | 1001K-01

Pacaernas OPOR3BOAH-
TeJBHOCTh, M3/u:
6e3 GJIOKYJNSHTOB 4—8 6—12 | 15—25 | 20—40 ) 50—80
¢ QIOKyISHTAMH 1—3 1—-3 8—15 | 15—25 | 35—60
HauGonbuwnit guaMetp po- 350 500 500 630 1000
Topa D, MM
Jnuua potopa L, MM 1000 900 1800 2370 3600
Otxowenne L/D 2,8 1,8 3,6 3,7 3,6
Maxkcumanbuas gacrora 4,0 2,6 2,6 2,0 1,0

BpaIIEeHHs POTOPA, THC. MHE 1
Maxkcnmanbunf  daxtop 3100 1950 1950 1400 555
pasgenenus n2D/1800

Momnocts  asekTpopBHra- 28 28 75 90 100
rensi, kBr
Macca, T 1,4 1,8 8,0 12,0 17,0

HsHoc MHEKOB NpPOTHBOTOYHHIX UEHTPHPYT MeHEee HHTeHCHBEH,
4eM Y NpsMOTOYHBIX, MO3TOMY OHH HCHOJB3YIOTCH MPEUMYLIeCTBEHHO
npu GespeareHTHOM HeHTpUMYTUPOBaHUU, NPH KOTOPOM Tpebyercs
fonee BLICOKHH (HaKTOp pasjieseHHs.

HapexHocts pabotsl ueHTpHYT M NOBHILIEHHE CPOKA HX CAYKOHI
BO MHOI'OM 33aBHCHT OT BBIJEJEHHS H3 00€3BOKEHHOTO OCafKa KpPYIHBIX
¥ abpasuBHuiX Br/Jowenu#i. Coiepxamuiics B OCagKe InecoK, He
3anepkaHHbIA MEeCKOJIOBKAaMH, SBJAETCA OCHOBHOH NPHYMHOM H3HOCA
wHekoB ueHTpudyr. Tlo zaHHBIM [2], WHEKH, H3rOTOB/JEHHEHE U3
craqn X18HI0T, cymecrsenHo H3HammuBawTtes uepes 1,5-—3 thic. u
pa6oter. [IpuMeHsAs HAMJIABKY IUHEKOB CTENJHTOM, YBEIHYHBAIOT CPOK
HX CayxOBl B0 5—7 THIC. 4, a HanbieHWeM KapOHAOM Bojbdpama —
fo 12—15 Teic. 4. Ilockoabky CTOMMOCTb IUHEKA NOBOJLHO 3HAYH-
tebHa (30 % CTOMMOCTH HEHTPH(YTH), NMPAKTHKYeTC NepHoguye-
CKasl 3aMeHa IIHEKOB, PeCTaBPHPYEMHX B 3aBOACKHX VCIOBHAX.

Ha uenrpanbHO# cranuu aspauuu JIeHHMHrpaja OPraHU30BaHO
npoBejieHHe HalJiaBKH IIHEKOB COGCTBEHHBIMH cuiamu. as ysenu-
YeHHUs1 MEXPEMOHTHOIO NepHOAa paboThl WHEKOB OCOOEHHO TINATENHLHO
HOMKHB IKCIIYaTHPOBATHLCS MNECKOJOBKH, U3BICKUBAIOTCH BO3MOX-
HOCTH WX PEKOHCTPYKUMH C LEJNBI0 33AePXKAHUA YaCTHI [ecKa Kpym-
HocTbio Jo 0,15 MM JH60 YCTAHABIMBAIOTCH THIAPOUHMKJIOHBI IS
BBIIGJIeHHS ecka H3 ocanka. OT6pockl ¥ TPANKH JOMKHbL 3(GHEKTHBHO
33J€pKUBATLCH HA peIleTKax.

I[To onpiTy HMEHTPAABHON CTAHIHH aspanuHd JIEHHHrpajga, yCcToAuH-
BOCTb paGothl LEeHTPH(Yr Bo3pocha moc/ie YCTAHOBKH peIeTOK Ha
JIHHHH CBIPOTO 0OCafKa, II0RaBaeMOTo B nexX O00e3BoXHBaHus. [IpH
HOpMasibHO pa6oTaloHX NECKOJOBKaX H peeTKax UEeHTPUPYTH
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KpacHocenbCKOft CraHmuu aspauud JIeHWHIpaza ¢ pOTOPOM [Ha-
merpom 900 MM 3¢pdeKTUBHO paboTaT 6e3 pPEeMOHTAa YXKe CBBIIE
14 000 u.

OCHOBHHIMH  TEXHOJOTHYECKHMH IIOKasaredsiMy, XapaKTepH3y-
IoIUMY paboTy HEHTPUDYT, ABAAOTCA 3hdeKT 1 3amepKaHUd CyXOro
semectBa (C. B.), KoHueHTpauus Keka Cx H o6heMHas NPOHSBOIH-
TeabHOCTL Q.

[ns ouneHKH DPaGOTHI H3MEPAIOTCS PacXol NeHTPudyrupyeMux
0CafKoB Q, KOHNEHTpanmus (WX BJIaXHOCTb) HCXonHoro ocafka C,
keka Cx H ¢Qyrata Cp, pacxon GIOKYISHTA, SATPATHI 3MEKTPOIHEPTHH.
dakTHUECKO® 3HAYEHHE 1} BRIYUCJIAETCS 10 JAHHBIM H3MepeHuill (pas-
MEPHOCTb — JOMH €NUHHIULI):

1 = Cx (Co — Cp)/[Co (Cx — Cp)]. (6.32)

KonunuectBo ¢yrara Qp n keka Q yno6HO Bhuucasts no ¢op-
MyJaMm:

Q¢=Q(l——n%§—); (6.33)
C
Qr=0Qn —C—:- (6.34)

B cnywae usHoca WIHeKa 1) NOHHXKAETCH, W 3arpsisHEHHOCTHL Py-
rara, BO3BpamlaeMOro Ha OYHCTKY B TOJIOBY COOpYMKEHHH, BO3pa-
craer. [lONOMHUTENLHBIA PacXof OYHIIAEMOTo B 3TOM ciyuae Qy-
rara Qprp, IKBHBAJNEHTHLIH [0 3arPSA3HEHHOCTH HCXOIHBLIM CTOUHBIM
BOXAM, MOXeET ObITh OlpefesieH 10 (GopMyJIe

Qsxs = QCo (M — M)/Cen, (6.35)

rre My — 3bhexT safepxanus cyxoro BemiecTsa NeHTpHyroit ¢ HOp-
MaJIbHBIM, HEUSHOUIEHHBIM IUHEKOM (IPHHHMAeTCs 10 NAHHBIM Ha-
JIAJKA WJIH SKCIUIYaTanuu UeHTpudyr).

3Hast (QAKTHYECKYIO CeGeCTOMMOCTh OUHCTKH CTOYHBIX BOJA Ha
CTAaHIMH, MOXHO OIIEHUTb XONOJHHTeNbHBIE 3aTPaThl Ha OYHCTKY Py-
raTa Qokp, BHI3BaHHBIE H3HOCOM ILIHEKA. TeXHOJOrHYeCKHe H0Ka3aTelH
pa6orhl MEHTPHDYT 3aBUCAT OT KOHKPETHBIX OBOHCTE OCAfKOB, OCPEl-
HeHHbIE 3HAYEHHS NapaMeTpoB IPUBeJEHHB B TEXHHYeCKOH JHTepaType
[2, 10, 11] u HopmarupHo@t [29].

BespearentHoe o6e3BoxxuBaHWe HA NMPOTHBOTOUHHIX LEHTPHPYrax
tuna OTI (c OOBHLIM IIHEKOM) CMECH CHIPHIX WJIH COPOKEHHBIX
ocafkoB nossosser sapepxubars 20—40 % TBepanIXx mpumeced NpH
BIaXHOCTH KeKa 65—80 %. Bricokas creneHb 3arpsisHEHHOCTH Gy-
rata Tpe6yeT JONOJHHUTEJqbHON ero o6paboTKH.

Ho6apneHne K ocankaM (VIOKYJISAHTOB NO3BOJSIET MOBHICHTH (-
ekt 3apepxkaHUf cyxoro semectBa o 93—98 %, uro ycrpanser
HeOGXOAUMOCTb OYMCTKH (yraTa; moTpelusie f03bl GIOKYNAHTOB Dy
DU 3TOM COCTABJSIOT 2—5 KI/T MacChl cyxoro Bemecrsa. B cpelnem
J03bl QJIOKYJISIHTOB HA MOATOTOBKY K LEHTPUDYTHPOBAHHIO COPOXKEH-
HBIX OCAJKOB HECKOJLKO BHIIIE, YeM JJs ChLIPHIX OCcafkoB. JPpdexTHB-
HoCcTh PaboTel HeHTpHYTr AKaxe npu o6pabOTKE OFHOTO U TOTO XKe
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THIA OC2/iIKA MOXET CYWECTBEHHO OTJIHUATLCH B 3ABUCHMOCTH OT CO-
cTaBa MOCTYNAIOMMUX CTOYHRIX BOJ, MNPUHATON TeXHOJOrHYecKoR
cxembl, pexxuma paGoTH coopykeHuH, Tumna ¢JIOKYNAHTA, YCJIOBHR
ero CMemIeHHsi C OCajJKOM, KOHCTPYKUMH H pexuMa paboTh leH-
TpHpYT.

QagTop pasjeneHus uenTpudyr ¢ poropom Auamerpom or 35 no
60—80 cM upu Oe3peareHTHOM UEHTPHQYTHPOBAHHH COCTaBJASET
@ = 2500-+~1000. Ilpu stom Menpuwwe sHayeHnss P COOTBETOTBYIOT
GoJiee KPYNHHM NeHTpudyraM. Y peinyeHre © o6ycnoBanBaer B oOnpe-
JleJIeHHOH creneHH nospiuetne 1 U Cy. OpHaKo, HanpHMep, NPH LeH-
TPHOYTHPOBAHKH OCAJAKOR NEePBUYHHX OTCTOHHHKOB yBeludeHde O >
> 1200+1400 cranoBuTcs Heuenecoo0pasHLIM, TAK KaK NPH 3TOM
1 1 Cyx MSMEHAIOTCS HesHauuTeJbHO. [IpH UeHTPUYTUPOBAHUH AKTHB-
Horo uja ysenuuenne ¢ obecneunBaeT, Kak IPaBuJo, CYLMIECTBEHHOE
noBulileHHe 1 H cHuxenHe C,.

Ilpu ofe3BoXHBAHMH OC2AKOB C NpuMeHeHHeM (QAOKYJNSHTOB CKo-
POCTb OCAMIEHUS YACTHI PE3KO BO3PACTaeT, B CBA3H ¢ 4eM HOABASCTCH
BO3MOMKHOCTb M IHesnecoofpasuoctb chuxenus @ no 500--1000 u
UCHNOJb30BAHHA KpynHorabapuTHuX ueHTpudyr. Ilpn ymenvmennn @
Nerye oGecleynTh IVIABHEIA BBOX cGJIOKY/NNMPOBAaHHOIO Ocajka, B pe-
3y/IbTaTe€ Yero YMEHbIIAeTCs paspylieHHe XJONbEB, HECKOABKO CO-
Kpamaercss pacXoi (VIOKY/ISHTOB H YBeJHYHBAETCA CPOK CIYXOH
UIHeKa HeHTpUQYT.

HccnenoBannaMu, npoBefieHHHIMM B Hawefi cTpaHe H 3a py6exoM,
YCTaHOBNEHO, YTO Hauboabmas 3¢¢PeKTHBHOCTb 33AEPIKAHHA CYXOro
BELECTBA JOCTHIAeTcs Ha NPAMOTOYHHX nextpudyrax [2, 11]. Dror
BBIBOJl NMOATBEPKAACTCH TaKKe HCCHEJOBAHHSAMU ¥ ONBITOM 3KCIVya-
TauHH NPSAMOTOYHBIX LEHTPUYr ¢ poTopamu Auamerpom 350, 450,
900 MM B Jlenunrpage.

Huxe npuBelieHb TeXHOJMOTHYECKHE [IOKA3aTen PAGOTH NPSIMOTOY~
HBIX UEHTpHyr, o6oOlWeHHbe LEeHTpalibHo# Jaboparopuel ympas-
Aenus «Bopokanaa» Jlennurpaga. Ha ocHoBe rpaguueckux 3aBUCH-
MOcTeil, npuBefeHHHX Ha puc. 6.6—6.14, Boamoxso onpenenutsb
ONTHMANbHLIE YCJIOBHS 3KCIJyaTaUuuy LEHTPUYr npH 06e3BOXKH-
BAHHH DPAa3/IHYHHIX THNOB OCajKOB IOPOACKHX CTOYHBIX BOA.

Hannwe puo. 6.6 mMOKa3wiBaOT, HACKOJABKO Jyulie 0Ge3BOXKH-
BAIOTCS OCAJKM IIPH MOHYXXEHHUH COAEPXKAHUS B HUX AKTHBHOTO HJA.
Pesyabrars! neHTpHQYrHpoBaHMA YAYYMIAIOTCS TaKxke C yMeHbile-
HHeM BeJIMYMHBI HJIOBOTO HHJEKCA.

CHMXeHHe NpPUPOCTA HJa JOCTHTAeTCH yJaydweHHeM paGoOTH mep-
BHYHKLIX OTCTORHUKOB (fpeaspanuei ¢ J0GABKON H3OLITOYHOTO AKTHB-
HOro MJa), a Takxe peresepamuedl uaa, DONYCTUMBIM MOBHINEHHEM
HOSHI MJIa B CHCTeME €a3pPOTeHK—BTODHMSHHHA oTcToiHHK». [lpenor-
BpalleHHe 3arHHBaHUA HJa ¥ OCAafKOB NPH JJUTELHOM XpAHEHHH HJAH
YIVIOTHEHHH YJydmaer BJarootraauy.

3aBucumocts 1) B Cy OT KOHUEHTPAUHH HCXOAHHX OCaiKOB MO-
Ka3zaHa Ha puc. 6.7 n 6.8; 2ameruM, 4TO npeiBapuTenbHOE XOpOLIEe
YNJOTHeHHEe OCafKoB, DOBmmeHHe 3QheXTHBHOCTH HEeHTPHPYTHPO-
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Prc. 6.7. Bansuae KOHIEHTpAIHH CYXOro BemecTBa B HCXOAHOM OCafKe Ha shdeKrTHB-
HOCTb 3ajlepXKaHHA (meHTpHQyra NPOTHBOTOUHAs) NPH KOHUEHTPAIHAX CYXOro Be-
IMecTBa B HCXOJZHOM OCajKe
1e=5%; 2=38%

Pac, 6.8, Banaene KoHUeHTpammn CyXoro BemecTBa B HCXOMHOM OCajKe Ha KOHIeH-
Tpanui Keka neHTpHdyr

1 == cOpoxeHHHA OCafoK DepBHYHHEIX OTCTORHEKOB YpHHmKoft CA (Jlemmarpan); 2 = cupofi

0CajoK NepBHYHMX orcTofinnkos Llenrpansnmoft CA (JIeHHHrpagp); 3 — vo e, ITymxHHCKOR

CA (Jleunnrpagn); 4 = CHpasi CMeChb 0Ca/{KOB DePBHUHKX OTCTORHHKOB B 8KTHBHOTO Hia 3ellencs
rpagckofi CA (MockBa)

BaHHA COKpamaer o6seM 06e3BOXXUBAaEMEIX OCAflKOB, PAaCXOl 9JICKTPO-
3Hepru¥ W daokyasurTor. [loBHinenne 30AbHOCTH MCXOAHOTO OCajKa
06yCNIOBNUBAET CHHXEHHE BRAXKHOCTH Kexa: Ha Kaxawe 10 % yse-
JIHYEHHS! 30JIBHOCTH COOTBETCTBEHHO COKpamiaeTcsl BJAXHOCTb KeKa
Ha 2—2,56 %.

HauGonee Jterko perynupyeMsiMu B pouecce SKCIIyaTalHy mapa-
MeTpaMu ABAAIOTCA fo3a Quiokyasnta g, 4 npoU3BOAUTENBHOCTD
uentpudyru Q. Bausnue [y, Ha usmenenue 1 4 Cy OpPeACTaBJIEHO HA
puc. 6.9. OueBHAHO, 4TO H03a (JIOKYJSHTOB, obecnednBaomas 3¢-
deKT 3aflepXKAHHA CyXOH Maccel BemecTBa 1 > 95-+-96 %, oneuu-
¢uuNa oA pasNHYHBIX BUAOB ocaikoB. IIpu m > 95--96 % koumen-
Tpauus B3BecH B Qyrare o6nuHO Huxke 2—2,5 I/J1 ¥ Bo3BpaT TAKOro
dyrara B TOJOBY OYUCTHHIX COOPYKeHHHA NpPaKTHYECKH He BH3LIBaeT
HX neperpysKy. JlocTHxeHHe GoJlee BEICOKHX 3HadYeHHH ] BO3SMOXKHO
3a CYeT 3HaYyHTeNbHOTO yBeanueHus Mg

B HacTosmee BpeMsl NPakTHYeCKOe NPHMEHeHHE IOJNYYHJIO LEH-
TpubyrupoBanne YIVIOTHEHHLIX CHIPHIX HJH Me30(pH/IbHO-COPOXKEHHHX
cMeced 0CajKOB MEPBHUYHBIX OTCTOHHHUKOB H H3CHITOYHOrO aKTUBHOrO
una. PesyarTarhl UeHTPHOYTHPOBaHHS BO MHOIOM 3aBUCHT OT CO-
CTABa OCaZlKOB KOHKDETHHIX CTAHUKH, OT MOJHOTH H 3(peKTHBHOCTH

Puc. 6.9, 9¢pdexT 3agepxaHus CyXoro BemecTBa M KOHUEHTPANHH KeKa PasiHYHHEIX
0CaZlkOB r'OPOACKHX CTOYHHX BOJ IIpH H3MEHEHHH AO3H CIJJIOKyJISIHTa Ha HPHMOTO‘IHHH
neHTprpyrax
1, 2 = coorBeTCTBEHHO CHPOA H COPOXeHHHA OCajKH NePBMYHHIX OTCTORHEMKOB VYpPHUKOR B
Nymxuackot CA (JleuHurpag); 3 — ynaoTHeHHas H NOPOMBITas TePMOGHABHO-cGPOXKEeHHad
CMech 0CaJKOB MePBHUHHX OTCTORHHKOB H aKTHBHOTo HMaa JlQGepeukoft CA (Mocksa); 4 —
chipasi cMech ocanka Koanurcko# CA (Jlemrrrpaf); 5§ — To e, KypbsinoBckot CA (Mocksa);
6 — HeymJoTHeHHass TepPMO(QHIbHO-CODOxeHHas CMeCh Nocae MeTaHTeHKoB JlioGepenko#t CA
(MocKsa); 7 == ynuoTHeH HLft AKTHBHU A ua Kanmauunackofi, KyppanoscKof, 3esenorpagckolt CA
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Puc. 6.10. Bausnre npoHsBOANTeNLHOCTH NeHTPHGYr Ha nOTPebHYI0 J03y GMIOKY-
JsSHTA

g =~ npoTEBOTORRAn nenTprbyra Coc = 2 %% 1 » ROHDeHTPaNMs CYXHX Bemects B Qyrare

0,22 %: 2 — vo xe, 0,25 %; 8 — o xe, 0,3 %; 4 — 10 xe, 0,35 %; 6 — OPAMOTOUHAS LEeH=

rpudyra; § — aspoGHocTaGHAH3HPOBaHHHA ocagok KaJunuucko#t CA (r. KaaHuHH), M ==

= 97—98 %; 6 ~~ TepMobunpHO-COPOXKeHHNA ocaflok Kypbsnoscko#t CA (MockBa), 1} =

= 91,5+92,5 %3 7 — To xe, cupoft, N = 96+98 %; 8 — cOpoxenvmfi OCAROK DEPBRUBMX
orcTofHuKOB YpHUROA CA (JleRHurpanm), mn == 98 %

Puc. 6.11. Bausnne nopayu ocagka B nentpudyry Ha KOHNGHTPANMIO CYXHX BEIIECTB
B keKe (@) u ¢yrare (6) IPH PA3NHYHKX OTHOCHTENLHHIX CKOPOCTSX BPAUIEHHA IIHEKA
H 103aX (QMIOKYJAAHTa (Me3obHIbHO-COpOXKEHHEH ocamok Coo = 3 %)

1 — naddepenunanm cxopocrefl, An = 2 MHH™Y; 2 — T0 Xe, An = 4 mMHH™Y; 3 — P70 xe,
An = 6 ums—!;, 4 — Rosa daokysasaroB 100 Mr/a; § — To Xe, 80; 6 — 10 xe, 60

nponecca cOpaxusanusi. Heo6XonuMo NOXYEPKHYTh, YTO BCJEACTBHE
pacnaza 4acTH CyXoro 6e330/IbHOIO BeLIeCTBa, O0GYCaOBIEHHOro cOpa~
XKUBaHHeM, obmee Ko/auuecTBO HEHTPHYT U norpebiseMuX (JIOKy-
ASHTOB HA CTAaHUHMAX, Iie HeHTPUDYTUPYIOTCH Me30dhHIbHO-COPOXKEH-
HblE OCafiKH, HHXE, YeM Ha CTAHuUMAX, rAe 06e3BOXKUBAIOTCH CHIPLIE
OCafKH.

TepmoduabHo-cOpoxKeHnble 0CafiKM 00€3BOXKHBAIOTCS 3HAYHTENBLHO
Xy¥e, H YJydyllcHHE TEXHOJIOTHYeCKHX MoKasarejied HX ueHTpudy-
THPOBaHHS MOXeT OhTh XOCTHIHYTO, KAK H IPH BakyyM-GUAbTPALHH,
NyTeM HX NPOMBIBKH M YIVIOTHeHHS nepel obe3BoxuBanueM. [Ipu pe-
KOHCTDYKIHH JAeHCTBYIOWIMX CTAHUMH HeJecoobpasHOCTh TAKOTO Me-
PONPUATHA CAEfyer NOATBEPKAATL TEXHUKO-3KOHOMHUYECKMMYW pac-
yeTaMu.

3HauuTeNibHOE DPA3AMYHE B MNOTPEOHBIX X03aX QUOKYAsAHTA Ha-
GniofaeTcs npu 06e3BOXUBAHWH O0CafKOB HA LEHTPUpyrax pasiauy-
HHX KoHCTpyxuuit. [To Aansnm puc. 6.10 MOXHO ysicHUTH B3auMmHOe
BIHSAIHHE NPOM3BOAMTE/NABHOCTH HEHTPHOYrH H J03H (aOKyasHTal
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Prc. 6.12. Bamsaune nojaym Ha so- %

(peKTHBHOCTD HeHTpHGYTHpOBaHHS S
0CafKOB CTOYHHIX BOZ 38
! — repModQuABHO-COPOXKeHHAS Heyn- 2
NOTHEHHAst CMechb OCafKoB MNEPBHYHHIX 9 S
OTCTORRHKOB M aKTHBHOro Ha1a JlioGepen- 4
kot CA (Mocksa); 2 — cumpas CMecCb 5
ocafkon Ilywkurckoft CA (JleHnurpan); 94
3 =~ 10 Xe, ChHpofl 0CaROK MEepBHYHBIX o
OTCTONHHKOB, 4 — chipasi cMeCh 0CAaKOB CK,A
¢ cofmepxanneM 50 % axkTHBHOro Haa
3enenorpanckont CA (Mockna); § — 1o xe, 26 ]
¢ comepxaunuem 40 % aKTHBHOrO MJa /
J
24
qeM  Bhlle NPOH3BOAUTE B 2
HOCTb, TeM BHille TYpOyJneHT-
HOCTb, YeM MeHbLIE MPONOIKH- 2 J
TENBHOCTb OCBETJVIEHHSA O0OCajaKa 4/1
B poTope, TeM OGoJbluast Jo3a 7% 7
_—_.——-—'r
¢dnokyAsiHTa Tpebyercs A5 NO- " |
JydeHUs 3afaHHOrO 3dgexra d
3aJCPKAHUA CYXOro BeiecrBa. 4 <
TlotpeGHOCTD Bo GNOKYIsH- 4 J § 7 amY

TaX 06YCHOBIHBAET B OCHOBHOM

SKCIVIYaTaHOHHbIE 3aTPaThl Ha NeHTpH(YTrHPOBaKHe OCAZKOB CTOYHEIX
BOX, [O3TOMY YCTaHOBJAeHHE ONTHMAJIbHEIX X03 H THHA (IOKYAAHTA
st JAHHOTO BHAA OCaflka M TUNa UeHTPuYrH ocyumlecTBJsIeTCS
NyTeM TNpPOBeAEHUs TIIATEJIbHHIX 3KCIEPHMEHTOB.

BausHHe NOPOU3BOJHTENbHOCTH LEHTPHdYrH (C pOTOPOM JAua-
meTpoM 900 MM) Ha 30deKTHBHOCTb 3aJepPkAHUA CYXOro BeulecTBa
¥ KOHUEHTPAUMIO KeKa NPU PAa3IHUYHLIX OTHOCHTEJbHHX CKOPOCTSX
BpalleHusl MHeKa ¥ A03aX Guokyasura rnpencrasiaeHsi Ha puc. 6.11.
LenTtpuyrupoBatuio noABepraiuch Me30dHJIbHO-COPOKEHHAS CMeCh
OC3JKOB TEPBHYHBIX OTCTOHHHKOB H aKTHBHOTO HJa. Ha ocHoBaHHH
3THX AaHHBIX ObLIH BRIGpaHBI ONTHMAJbHBEIE NAapamMeTpel PeXHMa pa-
Gorbi ueHTpuyr: Q = 3540 Mm%y, = 97+98 %, C, = 2123 %,
An = 56 06/mus. U3 puc. 6.11 u 6.12 caenyer, uro ¢ noBuieHHEM
NpPOU3BORUTEbHOCTH yMeHbiaeTcs 3(QdeKT 3ajepxKaHus CYXoro Be-
IECTBA M MOBLILIAETCS KOHUEHTPALMSA KeKa NpH UeHTpHYTHPOBAHUH
PasJIMYHBIX BUJOB OCALKOB CTOYHKLIX BOX.

3aMeueHO, U4TO NPOH3BOAUTENBHOCTh LEHTPHOYru 3aBHCHT TaKXKe
OT o6BeMa XHIAKOCTH B poTope, ONPEJejsieMOr0 JHaMETPOM CJAHBHHLIX
OTBepCTHH ¢yrara: 4deM Oogpllle 006beM 3aNMOJHEHHOTO OCaJKoM po-
TOpa (MeHblle AXAMETD CJUBa), TeM GoJbille NPOH3BOAUTEILHOCTD
neutpudyry Np¥ OFHHX W TeX Ke 3HaueHUdAX sbdekra 3amepKaHHA
CYyXOro BelleCTBA H KOHIEHTpPaUHd Keka. KosauduecTBeHHOE BJHAHHE
InyGHHL NOTOKAa B porope Ha 3¢pdekTHBHOCTH UeHTPUGYTHPOBAHUS
HEKOTOPHIX BHAOB OCAaAKOB CTOYHHIX BOJ mnoKasaHo Ha puc. 6.13.
3aBucuMOCTb 3EKTHBHOCTH HeHTPHYrHpoBaHHA OT OTHOCHTENALHOM
CKOpOCTH BpalleHHUS IUHeKa MokasaHa Ha puc. 6.14.

OnrumanbHbie 3naueHus An, ofecneunBarouiie Hanbosee BRICOKYIO
3¢ (eKTHBHOCTL 3alepiKaHHs CYXOro BeulecTBA Ppas/iHYHEIX THIIOB
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Puc, 6.13. Bausume puamerpa
c1KBa (rayGHHEI IOTOKA B POTOpE)
Ha 3¢hdeKTHBHOCTD NEHTpHYTH-
poBaHHs
I = repMOPHALHO-COPOXKEHHHA  Hes
ynigoruennnft ocafok JhioSepenxoft
CA (MockBa); 2 — CHpPOA Ocamox
INywgnuckolt CA (JieuHHrpaxm); 3 —
HEYNJOTHEHHHN aKTUBHHA HJA CiBee
roropckoro LUBK

0CaZiKOB, JIeXaT B Ipejesaax
6—12, B To BpemMsa Kak Ans
NOBLIEHUS KOHUEHTPaUUH
KeKa MeJlaTeNbHO MoJzep-
KaHde HaHMeHbIIHX 3SHa-
yeHut An = 2.

Ha neHHHTpPafCKUX CTaH~
DHAX 3Hauenne An = 6-=8.
Kax mpaBuso, sHaveHus 1

u Cy yaydmaoTcest o Mepe yBeJuueHUs: Gpakropa pasnesieHus, aCHMII-
TOTHYECKH NPUG/IHIKASCH K CBOHM OIpEJeICHHBIM I'DPAHUYHBLIM 3HAaye-
HUAM, OGYCJIOBJEHHBIM (PH3HKO-XHMHYECKHMH CBOHCTBAMH OCajika
Jansoro Buaa. Ilpu pascreilieM ypenuuenuu @ sddexT pasgenenus

NOHHXaETCs.

YUHTHIBast, 9TO H3HOC HEeHTPHPYT B 3HAYHTEJHLHON CTEIEHH 3a-
BHCHT OT CKOPOCTH BpallieHHs pPoTOpa, T. €. oT @, B nponecce 3KCIaya-
Tanuu peKoMeHayerca paGoTaTh NPH MHHHMAJLHO BO3MOXHEIX 3Ha-
yeusx @. Ha JeHuHrpanckux CT4HUHAX, HANpUMep, HEHTPHGOYTH
¢ poropoM nuamerpoM 900 mm yame SKcrayatupyiores npu ¢ = 500,

XOoTd HMeeTCd BOSMOXHOCTL IIO-

BumarTh @ 5THX Mamuy o 1000 "%

[IpuBeneHHblE BHINE 33BHCH-
moctH 1 H Cy OT peryiupyemsix
napaMeTpoB WEHTPHOYIH H 0Co-
BerHocTel Mpounecca HCIOMb3 Y1 -
¢ gna BuOopa ONTHMAJBHOrO

Puc. 6.14. BausHue OTHOCHTENLHOM CKO-

POCTH BpalleHHs IHeKAa Ha 3hdexTHB-

HOCTb  LeHTPHQYTHPOBAHHA  OCAJKOB
CTOYHBIX BOJ

1 —~ repModHILHO-c6pPOXMEHHAs CMeCh ocaj-
KOB flepBHYHBIX OTCTOMHHKOB M aKTHBHOrO
una Jlio6epeuko CA (MockBa); 3 -— Meao-
¢bunbHo-cO6poxkennan cMech CA ByxeHxoden
(r. Bynnepraas, ®PI); 8 — cOpoxeHunll
OCafioK MEepPBHYHHX OTCTONHHKOB Y pPHUKON
CA’ (Jlennnrpan); 4 — cupot ocaflok mnep-
BHYHBX OTCTOWHHKOB [lymkuuckoft CA (Jle-
HHHrpaf); 5 — cumipasi cMeCb Ocajikos 3esc
uorpanckoft CA (Mocksa); 6 — T0 xe, [Tyws
kruckoft CA (JleHHHrpan)
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pexuMa paGoTH C yuyeToM CXeMHl obmefi 06palOTKH H YTHAH3ANHH
0CaJKOB Ha KOHKDeTHOH OYHCTHOH CTaHUHH.

TexHosornyeckne nokasaread LEHTPUPYTrHUPOBAHUA CYIECTBEHHO
YAYYINAKTCA MNPY PEareHTHO-TEIJIOBOH 06pafoTKe CMECH CBIDHIX
0CajKoB (KOAaryJisuuH, HarpeBauud pno T70—75 °C, ¢noky/a1suuu);
IIPH 3TOM NOTpeGHas [o3a PJIOKYJISHTOB CHUxaercg B 2—2,5 pasa,
KOHUEHTPAyusA Keka BospacraeT Ha 6—8 % npu pacxome KoaryJ/isiHTOB;
FeCly — 68 %, H,SO; — 4+5 %. Ilotpe6uas pno3a HerameHoft
MOJIOTOM H3BECTH IJIs HeHTpa/u3alHM KeKa CoCTaBiseT okoio 3 %.
Tlpu Tako#i o6pafoTke JOCTHraercs JAeTeJbMUHTH3ALHS OCALKOB.
Ob6cnyxuBaHHe LEHTPHOYr NPOBOJAT O HHCTPYKHHMH 3aBOJA-H3ro-
TOBUTENS .

§ 6.19. Tepmuueckad cymika OCajikoB

OnTuManbHBl® YCIOBHA DpoOuecca CYMKH OC4ZKOB CYIECTBEHHO
3aBUCAT OT XapakTepa CBfASH BOAH G TBepAoH (pasofl B MeXaHHYECKH
00e3BOMEHHOM oOcafke. [l MACHTUPHKAUHU CBOHCTB MeXaHMYECKU
00e3BOMEHHBIX OC3LKOB ONPEAeNAOT B NaOOpAaTOPHEIX YCNOBHSAX KH-
HeTHKy cymku [35] u Haxomar Touku neperu6a KpHBEIX CYLIKH, CO-
OTBETOTBYIOIIHX Das3/JHYHLIM (opMaM CBA3H BoAw B ocaiake. OnHo-
BDEMEHHO NPOBOJAT NPOBEPKY COOTBETCTBHS YCAOBUA pabGOTH ys3ja
MeXaHHYECKOro 00e3BOXKMBAaHHS (NLO3MPOBKH pEareHTOB, Ilepenaja
JABJEHHS, BA4XKHOCTH KeKa) napaMerpam cymgu. MeHsass cocTaB
HCXOJHOTO OCafKa H IPHEMbl ONEePaTHBHOM KODPEKTHDPOBKM CBOWCTB
NOACYIIHBAEMOro NpPOAYKTa (nyreM J00aBKH CYXOro MaTtepuana —
perypa), HaXoAAT YCJHOBHS CYIIKH, COOTBETCTBYIOUIUE TpPeGOBAHUAM
K KOHEYHOMY MNPOAYKTY M MHHUMAJILHBEIM 3arparaM 3HEPTHH.

bapa6annbie cymuakid. OHH OT/IMYAIOTCA HH3KOA NPOH3BORUTEJD-
HOCTBIO H OTHOCHTEJBHOH NpOCTOTOH skcnayatauud. KosebaHus TeM-
nepaTypel rasoB Ha BXOJAe B CYMMJIKY He NPHUBONAT K KaKHM-JTHO0
He6JaronpUATHLIM BO3JAeHCTBHAM, NO3TOMY B YCTAaHOBUBIIHMXCH YCJO-
BHAAX UsmeHeHHe TemnepaTyph oT 700 gno 900 °C BiausieT TONILKO HA
NPOU3BOAHTENABHOCTL CYIIMJAKH, TeMlepaTypa ra3oB H4 BHIXOJE CBS-
3aHa ¢ TpeOyeMOH BJAKHOCTBIO CyXoro npoaykra: 200—250° npu
BJAAXKHOCTH CyXoro ocagka 30—25 % u 150—180° npu BiaMHOCTH
50—40 %. Ilepecymka ocagka KO BJaxHOCTH HHXKe 15—20 % npu-
BOJIHT K NOATOPAHHIO ero, W3JHIIHEMY BLIXOAY AYPHONAXHYIHX
rasoB, NOBLIUEHHIO ONACHOCTH BOSTOPaHMSA NBUIEBHJHLIX MPOAYKTOB.

[NoxBemennble B Hayaje W KOHUE GapaaHa Lend CHOCOOCTBYIOT
H3MEJBLYEHHIO 0CafKa, MPeJoTBPallaloT HalUMAaHUe HA BHYTPEHHIOW
noBepXHocTb. IIpH u3/uimHeHd BJIaXXKHOCTH MeXaHHYECKH 06e3BOXKeH-
HOTO 0OCafKa NPHUMEHSIOT BO3BPAT YacTH CYXOro NPOAYKTa € Lesbio
IPUAAHHA €My CIOCOOGHOCTH KOMKOOGDasoBauus. Hactora BpallleHuUs
Gapabana (2—8 muH™') JOMKHa 06€CHeYHBATH CBOEBPEMEHHOE OGHOB-
JeHHE BJAXHOH NOBEPXHOCTH KOMKOB, HEOOXOZUMYIO KDYIHOCTb
YacTHl BHICYIIEHHOr0 OCafKa. Y CTaHABJHBAIOT €€ 3KCNepHMEHTANbLHO.
Ecan rpaHy/somMeTpHYeCKHA COCTaB CyXOro OCajKa oIpejensercs
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CPaBHHTEJIBHO MPOCTO CHTOBHIM AHAJIH30M, TO HeoGXOAMMHE YCJIOBHSA
OOHOBJ/IEHHSI BJIAXXHOH TMOBEPXHOCTH KOMKOB TpeGyiOT NOCTaHOBKH
CrelHa/IbHOA CEPHH OMBITOB C H3MeHEHHeM MapaMeTpoB CYIIKH (BJIax-
HOCTH BXOJAALIETO M BHIXOASAIIEr0 OCAAKa, TeMIeparypbl H HHTEHCHB-
HOCTH OTCOCa rasoB, 3aNbIEHHOCTH Ta3oBbIX BHIGPOCOB) Vs BhiGOpa
pexuMa C HauboJbiuefi TPOH3BOAHTENLHOCTHIO.

JlocTaTOuYHO 3KOHOMHYHBIMH peXHMaMH CUHTAIOTCH Te€, B KOTOPBIX
JocTHraercs pacuernas Harpyska 55—60 xr ucnapsemoli Boan Ha
1 m® o6bemMa CymIMJIKH (IpH BJAXKHOCTH KOHEYHOro npoaykra 20—
25 %). Ecan 1o ycioBusaM yTHAM3aLMH JONYCKAETCH BHICOKAs BJIaX-
HOCTb INOJACyIeHHOro ocagka (45—50 %), TO npOH3BOAHTENLHOCTDb
CYWIHJIKH MOXeT ObiTh CYLIECTBEHHO YyBeJHYeHa, HO IPH YCJIOBHH
GoJlee HMHTEHCHBHOIrO fepeMellMBaHHSI H H3MeJbYeHHS [MOJCYIIHBae-
MOH Macchl B anmapare, NpHMeHeHHs peTypa.

CymnikH co BcrpeunniMH cTpysmu. OHu paGoTaioT B YCJOBHAX
HHTEHCHBHOTO M3MeJIbueHHs M CYIUKH BBOJHMOTO OCajlKa BO BCTpey-
HEIX CTpYAX M pexxume aspodoHTaHHpoBadHusi. Hopmanbupli pexum
CYWIKH IpeAnoJaraer IOArOTOBKY OCajKa C lieJibio BBOAa B amnapar,
pacrpejie/ieHre (IHCIIeprHpoBaHHe) BBOJHMOTO 0CajiKa, CyIIKY B aspo-
(POHTaHHOM pexkHMe, OTHAeJIeHHe CyXOoro ocafika B cenaparope. Bce ath
onepanuH B3aHMocBsi3aHH. BBoa ocajgka MoxeT ObiTh OCYIECTBJeH
NPH NOMOIH MHTaTeJei KOMKOBAaTHX JIHOGO macroo6pasHbX MPOAYK-
toB. IlacrooOpasnrie ocafKH AHCNeprHpYIOTCS MpPH TOMOILH IueJe-
BHIX, 5BOJIbBEHTHBIX /10O TaHTeHUHAJIbHBIX HacafoK. B arom ciyuae
npelbsiBAAIOTCA ocoGble TpeGOBaHHA K ONHOPOAHOCTH ocajKa, coXpa-
HEHHIO DEeOJIOTHYECKHX CBOMHCTB.

KoMmkoBarocTh ocaJKoOB LOCTHTaeTcsi BO3BpPaToOM CYXOro NpoAyKTa
H TlepeMeMIHBAHHEM €ro C HCXOAHLIM OCAJKOM; AJISl perypa HCIOJb-
3YIOT TOHKOAHCHEPCHBI NPOAYKT M3 IEHTPaTbHO-KOHHYECKO# HacTH
cenlaparopa. YCJOBHS BBOAa H KOMKOOODAa30BaHHA CJIOKHO MpeJBH-
JeTb 3apaHee, H B NepHOJ HalalKH HeoOXOXMMO MNDOBECTH CEpHIO
HCIILITAHHA, MEHAs BI2XHOCTHL H KOJHYECTBO BO3BpaijaeMoro mpo-
Aykra. KpurepHeM olleHKH KauecTBa MOJrOTOBKH OCajika H ero BBOJa
MOTYT CJAyxHuTb OesoTKasHas paGora y3ja CMeMIeHHs H TNHTAHHA,
BO3MOXKHOCTh CHHXKEHHs1 JaBJieHHsi BO3JlyXa M 3Heprosarpar.

JlaBnenne mnocTynapowmero Bo3jlyXa CBS3aHO C TeMmieparypoH
ra3zoB M Tpe6yeMbIM ypOBHeM H3MeJbUeHHs MarepHalja, CBSI3aHHOTO
C YCJOBHSMH as3podoHTaHHpoBaHHsi. B3aumuas yBsiska mapamerpoB
paGoThl 3THX Y3JIOB CYIIHJIOK NpeACTABJAET OCHOBHYIO 3ajady HaJja-
J04HLIX pa6or. Heo6xonumo yuecTb, 4TO HOBHILIEHHE BJAaXKHOCTH Bbi-
CymeHHOro npojykra Tpebyer GoJiee BLICOKHX CKOpoCTell HCTeueHHA
rasoB M3 colia H aspodorranupoBanus. [IpH BaaxKHOCTH HCXOAHOrO
ocanka 75—80 % u cyxoro npoaykra 256—30 % ocpenHennbie napa-
MeTpbl paGoTH CYLIHJIOK [pelycMaTPHBAlOT CO3JlaHHe CKOPOCTH HCTe-
YeHHsi rasoB H3 comna 250—300 M/c npu Temneparype rasos 750—
800 °C. Temneparypa orxoismux rasoe 150—170 °C,

Ha wpenrtpanbHofi CraHuuMu aspauun JleHMHrpaja peaJiM30BaHa
cXeMa NojaiH ocajka, 00€3BOXEHHOTrO Ha HeHTpH(yrax o mpHMeHe-
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HHeM QJIOKYJIAHTOB A0 BAaXKHOCTH 80-—82 %, B CYIMMIAKY NpH NOMOINH
TAHTGHIHANBHON pacnuiinTeNbHOR bopcyukH, Baaxuuifi ocafiok BHH-
TOBBIM HacocoM Tuma 1B20/10, cospamommM jnapiedue mnopfifka Ao
1,0 MIla, nanpaeasercs B GOPCYHKY, CHaGXeHHYI0 KaHajllaMH Aas
pacnuiia ocajka B MOJIOCTh pasroHHHX TpyG. [IpexpapHrennHOe cMe-
[DHBaHHE OCafKa G PEeTYPOM He NPOH3BOIMTCSH, H OH OCTAerCs OTHOCH-
TeJbHOo MiacTHYHHM. CymKa ocajka NPOH3BOAMTCS B peXHME JBH-
XeHHs] ras’oBoH CMeCH B pa3lOHHHIX Tpy6ax co ckopocthio 100—
150 M/c, Temneparypa rasopoit cmecu 800 °C. Bech cyxoft mpoayk?
BJaXHOCTBIO 50 % BuiBoaMTCA HA yTHAH3auHI0. CHHXeHHe BJIAXKHOCTH
cyxoro mpoaykra o 25—30 % npu TeMnepaType OTXOASIIMX IasoB
150° npuBOAM/IO K €ro MOAropaHHIo, 06pPa3’0BAHHIO AYPHONAXHYLIMX
rasoB, 4YTO, €CTeCTBEHHO, Bo30yxAan0 KajloOkl HACeJeHHS.

B cnyuae sabupanus OPCYHKH KPaTKOBPEMEHHO OTKJIOYAJach
nojaya ocajika 4epes Hee, mpofKa mporopaja, a nocje BO30GHOBJAEHHS
noflaid ocafika DPaGoTOCMOCOOHOCTh €& BOCCTAHABJIAMBAJACH.

IFnasa VII. oBIMME BOMPOCEl OPFTAHHM3ALMHM SKCIJIYATALQHH

§ 6.20. Opranusanusa SKCIVIyaTAlMH, MOATOTOBKA
0o6C/TyKHBAKOMEr0 BepcoHana

«Hopmarupst 4ncieHHocTH paGouHX, 3aHATEIX Ha pa6GoTax mo
3KCIVIyaTalHH ceTeH, OUHCTHEIX COOPYMEHHH M HACOCHHX CTaHIMi
BOJIONIPOBOJAa M KaHAJIM3alliH» M JPYrHe HOpPMarHBHbIE JIOKYMEHTHI
YCTaHABAHBAIOT COCTAB, YHCJEHHOCTb H KBaNUQHKALHKIO 06CyXHBaKO-
mero mnepcoHasna.

Ho HaspaueHus Ha paGOTY paGOTHHKH o6si3aHEl npofiTH cre-
IHaJAbLHYIO MOArOTOBKY M oOyueHHe Ha paGoiueM mecre. O6s3aresnbHa
ipoBepKa 3HAaHHHA MO NpaBHJaM TeXHHYeCKOH IKCIAyaTalHH CHCTEM
BoJoCHAOXeHHsI H BOLOOTBeJeHHsI HacesleHHuX Mect [21], npasunam
TeXHHMKH Ge3somacHoct#H [20], copepxaHMi0 TpPOMSBOACTBEHHBLIX H
MOMKHOCTHBHIX MHOTPYKLHH, npaBunam [ocroprexnansopa CCCP,
Op4BHJIAM TeXHHYeCKOH 3IKCIVIyaranmuMH H Oe3omacHOCTH OOCJYXKHMBa-
HHSI 3JIeKTPOYCTAHOBOK NPOMHIILIEHHHIX mnpeinpusThHiA. [locie mep-
BHYHOH TNPOBEPKH 3HAHMH MPOH3BOJMTCH YTBepXKAEHHe B 3aHHMae-
Mo JomxHoCTH. OuepelHbie MepHOAHYECKHe MPOBEPKH 3HAHHE MpoO-
BOASAT Jnis pabounx exeronso, ansg UTP — 1 pas B 3 roga. B cnyuae
ofHapyXeHHsl HapyIIeHHS NPaBHJ Ha3HAYalOTCA BHeouepelHHE Mpo-
BEPKH.

O6cnyxuBaomuil nepcoHal o6s3aH o6ecHedHTh NMOCTOSHHOE Be-
JeHHe W XpaHeHHe B KOMILIEKTHOM BHJe TeXHHYeCcKOH, 3KCIUIYaTauH-
OHHOIl H HCOOJMHUTENBHOA JOKYMEHTAallHH, MarepHa/loB HWHBEHTapH-
3auuH H nacnoprusauuH. [loapasjenenns H cayKOH 3KCIVIyaTalMH
eXeMeCSYHO COCTaBJAIOT TeXHMYECKHe OTyeThl M0 YCTaHOBJIEHHOH
¢opme. Ilo marepuanaM MeCSYHBIX OTHeTOB COCTABJSIOTCS TrOJOBHE
OTYeTH C aHaJM30M MoKasarenefi paboTh KOMMYHMKAIMi, COOpYie-
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HUfi M o6opynoBaHMsS, MPENIOKEHHSIMH fI0 COBepIIEHCTBOBAHHIO
pa6otsi. Ha ocnose ronoshix nnaHos paspabaTHBalorcst NepCHEeKTHB-
Hple NVIAHH Pa3BUTHS CHCTEM BOJIOOTBEJEHHS, YAydImeHHs OOCTYKH-
BAHHA HaceJIeHHS, MMOBHIICHHS TeXHHKO-9KOHOMHY9eCcKHX MoKasaTeneill,

§ 6.21. MnanoBo-npegyn peAuTe bHEA B KaprTaspuni
PEMOHTH

Cucrema TeXHHYeCKOro OGC/YXHBAHHA TNpeiycMaTpHBaeT KOMII-
JIEKC OPTaHH3aIMOHHO-TeXHHYECKHX MEpONPHATHH no yXody M Haj-
30pY 33 COOPYKEHHSAMH H BCeMH BHI4MH PEMOHTOB,

Ha ocHoBe pedexTHbix BepoMocTel M XyPHa/noB OCMOTPOB H
PEMOHTOB 06OpYLOBAHHsI, COOPYXEeHHH H CTDORHHMH COCTABJAAIOTCH
nJaHH 110 CpOKaM H HOMEHKJaType PeMOHTOB COTjiacHO «[TosioxeHHIo
0 MPOBEJEHHH IJIaHOBO-NPEAYNPEHTENLHOTO PEMOHTA BOJONPOBOAHO-
KaHaNH3amHOHHEIX coopyxeHui». [Topanok TexHHuecKoro OGCHYXKH-
BaHHA W PeMOHTa MamuH, o0opy/OBaHHsS W aNllaparoB XMMHYECKOH
npombimiendoctn [26 ] Moxer GuiTh nmepeneceH B npakTHKy ympasJe-
nuit BKX. Brimucka M3 MarepnasioB CIpaBOYHMKA [IpHBeleHa HHXKe
(ra6a. 6.2). B tabnnue npHHATH cokpamedus: TO — TexHuYeckoe
obcayxuBaune; TP — tekymuft  pemoHT; KP — xanuraibsuf
PEMOHT.

Comepxaine M THNOBHE O6BEMH pPaGOT B NepHOL NPOBEIEHUS
TO, TP u KP no HekoTopHM BHJaM 000pYAOBaHHS NpHBEAEHE HHXKE.

Ta6numa 6.2. IlepnofHIHOCTD OCMOTPOB H PEMOKTa 060pyROBaHuS

IMepuoauunocts TO u pemoura Tpyaoemxocts TO
(chJIHTeJIb). NPOACIIKHTENbHOCTh H peMoHTa,
OGopyaoBaHHe (THI, MapKa, npocTosl (3HaMenaresb), 4 qedr. -4
KpaTKas XapaKTePHCTHKA)
ro | t | ke To | o | kP
Boadyxodyexu
TB-60-1,8 — 720/8 39 560/120 — 6 108
TB-80-1,6 24/1 2160/8 8 640/120 1 16 144
TB-175-1,6 — 1440/10 | 34560/196 | — | 10 | 248
TB-450-1,08 180/4 2160/4 25 920/196 6 84 256
Haznemameau

50-21.1 — 1440/6 | 25920/96 | — 4 | 127
200-11-1M (200 M%/mum) | — 2160/6 | 17 280/136 | — 4 | 168
360-21-1 (375 M%/Mun) — 2160/6 | 34 560/240 | — 4 [ 720
360-22-1 (270 M%/Mun) — 2160/6 | 34 560/240 | — 4 | 720
450-11-2 (445 M%/Mun) — 1440/6 | 34 560/168 | — 4 720
700-12-1 (700 M%/Mus) — 2160/6 | 34 560/240 | — 4 | 532

Benmuasmopot cmaasrbie
BBl Ne 8 240/1 1440/16 | 25 920/96 1 12 38
BBO Ne 9 360/8 | 1440/8 | 25 920/96 4 16 80
BM 40/750 24/1 720/24 8 640/110 1 38 96
BM 50/1000 24/1 720/24 8 640/110 1 38 96
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Ilpogoaxenne Taba. 6.2

nepnonnq;xocrb TO m pemoHTa prnoemxocm: TO
YHCJUTENb), NPOACJKHT HOCTL H PpeMOHTa,
Ogoryacsante (omm sapss. | ™ upocros aranenarens). s w3
o | 1™ | e To | ™ | ke
Hacoce sanggmuse
BBH-2, BBH-3 720/8 | 2160/24 | 17 280/80 10 24 64
PMK-2 720/8 | 1440/16 | 17 280/72 6 26 52
PMK-3 720/8 | 1440/33 |} 17 280/82 12 42 96
Henmpudyzn
Or'lf-352K 24/1 1440/24 | 17 280/96 1 24 120
Or'm-500-6H 720/8 | 2160/38 | 17 280/110 10 24 120
HOT'III-1000 720/8 | 2160/38 | 17 280/182 10 48 192
Lentpudyra Iym- 720/8 | 2160/8 | 17 280/134 | 10 16 | 144
GoapAT» (HHAMeTP POTOpa
1000 mm)
Baxgym-gpusompes
BOY5-1,75 10/4 | 4320/41 | 25 920/114 4 b4 127
BOY-10 720/8 | 2880/46 | 25 920/138 6 54 164
BOY-20 — 2160/48 | 25920/138 | — 72 164
BOY-40 — 1440/96 | 25920/192 | — 84 210
Pusvmp-npeccer
GITAKM-2,56 720/12 | 2160/132 | 25920/408 | 26 135 [ 406
OITAKM-10 720/12 | 2160/156 | 25920/480 | 26 154 | 462
DITAKM-25 720/12 | 2160/192 | 25920/576 | 26 182 | 546

Ilewn u neunvie azpeeams

INeur GapaGanmasi Bpa- —_ 720/18 8 640/192 — 48 | 960
maomascs  (ZHaMeTp
1600 mu, xauna 18 100 MM,
9acTOTa BpamEHHS
1,6 mun™!, marepmam —
yraepofHCTasn CTalb)

Bo3dyxo0yexu 6 easodyexu

Texnuueckoe o6cayxusanue. 3aMeHa Macjia H IIPOMEIBKA KapTepa
NOAIIMMTHHKOB KaueHus. PeBusus Mydr cuensenns. IIpoBepka co-
CTOSIHHS TOAIUHIHHKOB; BH3yasbHasi mpoBepka ¢yHAaMeHTOB TypGo-
arperara H 3JIeKTPOABHMrare/is; NPOBePKa 3aTHAXKH (YHAAMEHTHHIX
GOJITOB arperara H JekTpojpuraress. s rasofyBok ¢ peAyKTopamu
NpoBefileHHe DEBH3HH NOAIMMIIHHKOB pelyKTOpa H Ia3’odyBKH, Mac/io-
CHCTEM, XOJIOAHJILHHKOB H MaclopUILTPOB ¢ OYHCTKOH H NPOMBIBKOIA,

Tekymuit pemontr. CocraB paGoT TeXHHYECKOro oOCIYyXKHBaHHS,
IlpoBepka: cocTosiHHS pelyKTOpa, IIECTepeH H HX H3HOCA; aKCHAJb-
HOTrO H pajua’ibHoro GHeHHsi paGOuHX KoJjec; NEHTPOBKH H BHOpanuu
rasoflyBKH; COCTOSHHS CHCTeMBl PeryJupoBaHHs, H3HOCA H Kperlfe-
HHS JieTajlefi poTopa; poTopa Ha GHeHue; TOPUEBHX H JaGHPHHTHBIX

245



yIJioTHeHH#, 3aMeHa H3HOMEHHHIX; COCTOSHHA 6aG6uTOBOfi 3aJHBKH
NOAIINIHHKOB H PEryJIHPOBKA HX 3230DPOB HJH 3aMeHa NOJIIHIHHKOB
KaueHHSl; npoBepKa MacJoHacoca. UYucTka pHadparMme, poropa,
pybaiIKH BOASIHOTO OXJaXJAEHHS Y OOBSA3KH, KPLUIbY4aTOH M Macjo-
anabparM. 3amMep H3HOCA ImeeK poTopa M BajoB pepykTopa. LleH-
TPOBKa arperara.

Kanrtaabhuft pemont. CocraB pa6oT TeKymero pemoHra. CrarTH-
yecKasl H JMHaMHuecKas GajancHpoBKa poropa. Pesusus pa6ounx
KoJlec, IeCTePeH MacjoHacoca, NOCcafoYHHIX MecT Kopmyca. 3ameHa
NpH HeoGXOAHMOCTH TpPYGHOro Nyyka XOJOAHJABHHKA, NOJAyMyQr,
ay6uaThIX nap pelykKropa.

Hacocwoe yenmpoGescrvie

Texunueckoe o6cayxuBanne. [Iposepka H peryJHpoBKa OCeBOT O
pas6era poropa. [Iposepka 3a3opa B MOAMHNHHKAX CKOJIbXEHHA,
NpoBEpKA COCTOSHHA NOAMMHMINHHKOB KadeHus. IlepenaGuBka cajlb-
HHKOB. [IpoBepka CcOCTOSHHS HaXHMHHIX CaAJbHHKOBHX BTYJIOK.
OcMmotp coeauHHTENBHON MydTH, HAGHBKA cMa3KH. [IpoBepka cHcTeMH
OXZNaxJEeHHA H cMaskHu. [IpoBepka KpemjeHHsl Hacoca H 3JeKTPOLBH-
raresasl K pame H pamun K Qyraamerty. [IpoBepka HeHTPOBKH Hacoca
C 9JIeKTPOA BHrareseM.

Texymufi pemont. CocraB paboT TeXHHYECKOTO OOCHYKHBaHHA.
[MindoBka HAH 3aMeHA BaLIHTHHX I'MJAb3 Baja. PeMoHT MM 3ameHa
YNJOTHHTEJIBHBIX KoJlell pafounx koJdec u Kopnyca. [lposepka co-
crosiHHst 6aG6MTOBOM 3aJMBKH IOJLIHIIHHKOB CKOJIbXKEHHMs, pery-
JIHDOBKA HX 3a30poB, AebekTOBKa MOoAMHNHHKOB Kavenus. [Iposepka
poTopa Ha GHeHHe M ero craruyeckas OaJlaHCHpOBKa, NpoTo4Ka H
mJIHpoBKa YMJIOTHHTEAbHHX KoJell paGoyHX KoJjec. PeMOHT HJIH 3a-
MeHa Jerajefi TOpUEBLIX YyMJIOTHeHHA, pa3bopka, peBH3uss H TNpH
HeoGXONHMOCTH 3aMeHa coeffHHHUTeNbHON MydTH. OUHCTKA U NPOMBbIBKA
MacJIsHBX eMKocTell noamunaukos. [llnndoska pasrpyaounoro aucka
H ero mafibs. OCMOTD H BoOCCTaHOBJIEHHe Pe3b0OBLIX COoeAHHeHHH
Hacoca. OCMOTp M BOCCTaHOBJIGHHE MI€EK, INIOHOYHLIX KaHABOK H
pe3b6 Basa. PeMOHT HaXHMHHIX BTYJOK Ca/JBHHKOBHIX YIJIOTHEHHH,
3ameHa MacJoOTGOHHBIX H MacC/OCBheMHHX KoJell, TpYHAOYKC, (oHap-
HHX KoJell YCTAHOBOYHRIX INNHJEK, HEeHTPOBOYHLIX mTH}TOB. LleH-
TPOBKA BaJOB Hacoca H 3JexkTpopsurarens. IlpoBepka cocTosHHSA
npHemsoro Kaanasa. O6kaTka u onpoGoBaHHe Hacoca B paGore.

Kanataavunifi pemont. CocraB paGor TeKyuiero pemonra. Pac-
TOYKAa H 3arujb30BKa IOCAJOYHLIX MECT KOpIyca Hacoca Hoj AHa-
¢parMy, ynJoTHHTeNBHHE KOJbIA, NMPOMEXKYTOYHHIE OMOPH, TPYHA-
OyKCH; Hape3Ka DEMOHTHHX pean6, BOCCTAHOBJEHHE IIPOKOPPOLHPO-
BaHHHX MeCT, NPOTOYKa NPHBAJIOYHRIX MoBepXHocreH. Pacrouka H
3aTHJIb30BKA MOCAJOYHEIX MeCT KOpPNYCOB MOAUIMMHHKOB, Hape3Ka
PEMOHTHLIX pe3bl, NPOTOYKA NPHBANOYHHX NoBepxHocreft. OcmoTp
H 3ameHa pa6ouux Kosec. CrarHuyeckas W AWHAMHuecKas GataHcH-
poska poropa. PemoHT ¢yHnamenra. O6karka H HcObiTaHHe Hacoca.
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Lenmpugyen

Texuuueckoe ob6cayxusanwe. Uucrka GapabGana. Peryauposka
sasopoB. Habuska canbHukoB. CMa3ka moAIIMIIEMKOB IMIHEKa H 3a-
MeHa MacJa B [OMMMNHUKAX 6apabana. [Iposepka KpensieHHs 6OJITOB,
raek, comja, HEHTPOBKH BaJIOB 3JIEKTPOJBHTareNss H peAyKTopa.

Texkywuit pemont. CocTaB paloT TeXHHYECKOro oOCHYKMBAHHA.
3amena comsa pesHHOBHIX BTYJOK MydTh npusoma. [lposepka co-
CTOSHHS PeXYIUX KPOMOK HOXell H 3aMeHa M3HOUIeHHHIX; NpOBepKa
Gab0uroBoro cJlos mojmHMIHMKOB GapaGana M MX ma6poBka C pery-
JIHPOBKOA 3a3opoB. Pesusns I[UHeKa, THAPOCHCTEMEH, peAyKTopa
npHBoja C 3aMeHOA Macja M NIPOMBIBKOH Kaprepa.

Kanutaabnstit pemont. CocraB pa6or Tekyllera pemonTa. Pesusus
TopMo30B GapabaHa ¢ 3aMeHOH TOPMO3HOH JIEHTH, PeAyKTOpa LIHEKa,
MacJIsIHOro Hacoca, peryJHpPOBOYHOIO KJalaHa H ero NOpPHBOJA,
TaxoMmeTpa. 3aMeHa NpPH HeoOGXOAMMOCTH HOXeil, MaHKeT THAPOCH-
CTeMHl, IaJbLUEB H BTYJOK My(GTH NPHBOAA, NOAUIHIHHKOB PefyKTOpa
NpHBOA4, NOAMHIHEUKOB GapabaHa c perysHpoBKo# 3asopa. [Ipomeieka
H [OpoJAYBKAa TPYGONpOBOAOB MAC/JSHOH CHCTEMEHL,

Dusremp-npeccot

Texymuit pemonT. 3aMeHa CaJbHHKOB, GHILTPYIOUMX NPOKIANOK,
KOXaHBIX MaHXeT NOPIUHS, THApaBAHYecKoro 3axuma. Ocmorp 3y6-
4aTOro 3alelVIeHHs 3JeKTPoMeXaHHYeckKoro 3axuma. [Iposepka meH-
TPOBKH 3JIEKTPOABHTATENsl ¢ PefyKTOpPOM. 3amMeHa CMasKH B penykK-
TOpe NPHBOAA.

‘Kanuranpunht pemont. CocraB pabor Tekymmero pemonra. Pesu-
3HA M 3aMeHa IJIHT, paM, 3ajHell ynopHOH MW Ha*KMMHOM IJIMT, TVIYH-
xkepoB I u II cryneuefi, syGuarofi mapei, raiiku, suuta, cyxapeil.
3amena MOAINNIHHKOB Ka4YeRHsl B PEAYKTOpe H YNIOPHOro NMOAHIHHKA
3JIeKTpOMEXaHHuecKoro 3axkuma. PeMOHT 3JleKTpoMexaHHYeCcKOro 3a-
JKHMA HJM ero 3ameda. PeBH3Hs THAPOHACOCA ¢ 3aMeHOH H3HOINEHHBIX
Jeralefi.

Baxyym-puremput

TexnRueckoe o6cayxusanne. [IpoMHBKa Jy6puKaTopoB H Macio-
NPOBOJOB, YCTpaHEHHe yTedeK B MacjocucreMe. 3ameHa macia B pe-
Aykropax. OcMoTp M DpH HeoGXOAMMOCTH 3aMeHa CMOTpPOCTEKOJ H
NPOKJAafioK NOA Humu. [IpoBepka COCTOSHUA NMOAYMYQT. 3aMeHa HJH
NoOHBKa CANbHUKOB,

Tekymuii pemont. CocTaB pabOT TeXHHYECKOro OOGC/HYKHBAHHSA.
PeBusHs mHeka H PUXTOBKA HOXa. 3aMeHa BKJIaJmIlIa CPEJHEro moj-
WIHUNHHKA [OHeKa, PeBH3ds PefyKTOPa M BapHATOpa, YNOPHHEIX MOA-
WHOHHKOB OapaGana. PeBH3ns mnianmmanGul, HPH HeoOXOAHMOCTH —
ma6poBKa. 3ameHa CaJbHUKOB Iand M pacnpefeuTeNbHOA TOJIOBKH.
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Kanrraapuuit pemont. CocraB paGor TeKyuwero pemoHra. Bekph-
THe KpHIKH QHALTpaA, 3aMeHa TKAaHH H npoBoJioKH. [Ipoeepka co-
CTOSIHHAl CEeTOK H fa30B Oapabana, 3aMeHa cerok. PeMOHT miHeka H
npaska HoXa. IIporouka 1 mabpoBka nnaHmafGe H pacnpenesHTeNb-
Ho#i roniosku. Illa6poBka Bk/ajpimefi NoMUHNHHKOB GapaGaHa, onu-
JoBKa M 3auucTKa uang. 3ameHa ruO6kux muanros. OnpeccoBka
GapaGana. 3ameHa KoJsec, mecreped H YepPBSIKOB PelyKTopa H MOA-
IIMNIHUKOB KauyeHHMs depe3 jBa KallMTaJbHLIX DEMOHTA.

Bapabane cywurvrse

Texymrit pemont. PeryaupoBka 6anfaxHEIX KoJsiell Ha GapaGaHe.
OcMoTp BEHTHIATOPOB M MYQT. 3ameHa caNbHMKOBOA HaGHBKH Ha
3anopHOf apMaType M MeyH cymMJbHoro 6apaGara. Ouucrka H npo-
MbIBK2 KOJINMAa4YKOBHIX MacsieHOK. OCMOTD MOAMHMHHKOB CYWHMJILHOrO
6apab6aHa M pelVKTopa. 3ameHa CMasKH B pefyKTope.

Kanuranapunifi pemonr. CocraB pa6or Tekymero pemonTta. Bocera-
HOBJIEHHe HJH 3ameHa GaHJaXKHEIX KoJiel CYMJbHoro Gapabana
BeHIOBOM mecTepHH, 6almIMaKoB, YHNOPHLIX POJHKOB, ONMOPHBLIX POJIH-
KOB. 3aMeHa NOAMHUIIHIKOB, QYTepOBKH H GOPCYHOK MeuH CYMHJIBHOrO
Gapabana. PeMOHT JyTheBOTO H OTCACHIBAIOWETO BEeHTHASTOPOB. PepH-
3Msi M 3aMeHa Jerajlefl pelyKropa, HanpaBJsIOUHX Jofnacreff, obe-
YaeK GapabaHOB, 3aNlOpHOfi apMaryphl, CaJbHHKOBOI'O YIJIOTHEHHMS
MexJy neunl0 H GapabaHom. lleHTpoBka, BbiBepKa H peryJHpoBKa
y3/I0B H MeXaHHM3MOB cymuJbHoro Oapabana.

T py6on posolot

Texywnit pemont. Hapyxuunfi ocmorp. OumcTka ywacrkoB Tpy-
GornpoBozia OT OTJIOXeHHH, BHYTPeHHHH ocMoTp (BEIGOpOYHO). 3amep
TOJIIUHE CTEHOK TpYO, OTBOLOB TPOHHHKOB, IepeXofOB U T. [i. 3ameHa
nedekTHLIX ydyacTKoB. HchniranHe Ha NpOYHOCTL H IJIOTHOCTB.

Kanuraapunft pemont. CocraB pa6or TeKyulero peMoxra. 3ameHa
TpyGonpoBoAa HJH GoJbIefi ero YacTH.

3adeumxcku cmanrvubie u wysyHuble

Texymn#i pemonr. Ouncrka u npomMsisKa ferasei. Ha6uBka canb-
HHKoB. [Iporonka rafiku no mnunjeno. HMcnelranne Ha npo4HocTs H
IJIOTHOCTD.

Kanrraabumit pemodT. CocraB paGor Tekymero pemoHra. Ha-
NJaBKa, NPOToYKa, IMUIMGOBKa, NPHTHpKA YIVIOTHSIOWHX MNOBepX-
HOCTeH, 3aMeHa KoJell, KJMHa, TJameK mnuHAeas. 3amep TOJNIMHH
CTEHKH KOPNyCa, KpPHIUKH I§pH OOHapyMeHHH KOPPO3HH H 3po-
3HH.
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3adsuxcku npusodos

Texymuit pemont. CMera Tar, mroka npupofa. Hannaeka KyJau-
KOB. 3ameHa MNOJIMHIHHKOB NPHBOAA, HabuBKa canbHHKOB. Hcnmra-
HHe Ha HPOYHOCTb H NJIOTHOCTB.

Kanutansasiit pemont. Cocra pabor TeKymero peMoHnTa. HannaBka
H OpOToYKa KJHHA, KoJjell. 3aMeHa TOJIIMHLL CTeHKH Kopmyca MpH
o0HapyXeHHH KOPpPO3HH.

Benmuau

Tekymufi pemour. Owuucrka peraneft. IIpuTHpka sosoTHHKA.
Ha6upka canpuuka. HcnwiTanse Ha NpoYHOCTE M IVIOTHOCTD.

Kannranenwift pemont. Cocrae pa6oT rekyuero pemonra. Ha-
IJlaBKa H pacTodyka YIVIOTHHTeNbHOH MoBepXHocTH. Pacmmpenne
riesfa BedTusa. [IpHTHpKa 30m0OTHHKa no rHesfy. 3aMeHa rsesia
mnuyjeias. HannaBka u pacrouka Hanpabasiolled KPRIUKH Kopryca
IJsi WToKa. 3amep TOMIHHL CTEHKH Kopryca NpH oGHApyXKeHUH
H3HOca.



Pa3sdes cedomoil

IKCIUIYATALUA BOJAOMPOBOAHBIX
H KAHAJIU3AIHOHHBIX HACOCHBIX CTAHLUA

I'napa 1. OPFAHH3AUHSA 3SKCIJIYATAUHH HACOCHBIX
CTAHLUA

§ 7.1. O6mHe nONOKEHHS

OKoHOMHYECKHE 1TOKa3aTeJH H HaJleXXHOCTh PaGOTH CHCTEM BOAO-
cHalXeHHss H KaHaJM3alHH BO MHOTOM 3aBHCAT OT NPaBHJBHOM
3KCIJIyaTallMd HACOCHBIX CTaHIMiH, OOGCHYXHBAIOWIMX 3TH CHCTEMEI.

Jns HOpMalbHOM 3KCIAyaTallMM Ha HACOCHRIX CTaHUHUAX B 3a-
BHCHMOCTH OT KJacca HafilexKHOCTH HX JeHCTBHs HeOGXOAHMO HMeTh
COOTBETCTBYIOWIMA pe3epB HacocHoro o6opynpoBanus [28].

PacnosioxxeHHe BHYTDPEHHHX KOMMYHHMKAIMOHHBIX TPYGOIDPOBOLOB
CTAHIMH AOJIKHO OBITH YROOHBIM A SKCIYaTamMH, oCMOTpPa H pe-
MOHTa, & HX NPOIYCKHAash CNOCOOHOCTh pacCyYHTAHA Ha BO3MOMKHOCTh
NOJaYH HAcOCHLIMM arperataMH 3aJaHHOrQ pacxona KHIKOCTH Kak
B HOpMaJ/IbHEIX, TAK H B aBapHHHBIX pexHMax pa6oTH craHiuH. Ha-
cocpl, HX JBHTaTeJH H TpyGONPOBOAH JOJKHH GHITbL 000pYyAOBaHH
HeoOXoJUMOR apMaTypo#, DeryJHpoBOYHBLIMH IHPUCTIOCOGJEHHSIMH H
KOHTPOJIbHO-H3MepHTe IbHOH annaparypofi. KaHanusanuonnne Ha-
COCHBIE CTAaHIMH, KpPOMe Toro, o0OPYAYIOTCS peIeTKaMH H APOGHJ-
KaMH /1 3aflepXKaHus W H3MeJILYeHUs] OTOPOCOB HIIH Xe KOMGHHHDO-
BaHHLIMH YCTPOHCTBaMH (pelleTKaMH-APOOHJKAMH), BHIIOJHSAIONHMMH
OJ(HOBPEMEHHO (YHKIHMH DPeIeTKH H APOGHIIKH.

BHOBbL 1OCTpOEHHBIE HACOCHBIE CTAaHIMH BKJIOYAIOTCS B MOCTOSIH-
HyI0 3KCIUIyaTalHio nocile NpHeMKH MX TPHEMOYHHIMH KOMHCCHSMH,
NpOBEPSIIOUIMMH KaYeCTBO BBHIUIOJHEHHBIX PaloT M COOTBETCTBHE BCEX
57IeMEHTOB COOPYXEHHH CTaHIHH YTBepXJEHHOMY IIPOEKTY.

§ 7.2. OpranM3anMOHHas CTPYKTypa ynpamjeHus paGortofi
HACOCHBIX CTAHUHMA

Ynpaenenue paGoroil HACOCHOR CTaHIMH OpraHusyercss B COOT-
BETCTBHM C HHCTPYKIHSIMH, yTBEPXKIeHHHMH TeM MHHHCTEPCTBOM,
B BEJEHHH KOTOPOTO HAXOAMTCS OPraHH3alHsA, DYKOBOASUIAS 3KC-
nayaranve#f JlaHHOA CHCTeMbl BOJOCHAGXEHHS HJIH KaHa/lH3alluH.

Pexxumbl paGoTH HACOCHOH cTaHUHH pa3pabaTeiBaloTcsi, a omepa-
THBHOE PYKOBOJCTBO €€ 3KCIJlyaTainMel OCYIIECTBJAseTcsa JHCIer-
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YepcKoi cayKO0fi, HauaJIbHHKOM HAaCOCHOM CTAaHLHM H YTBepxkAaercs
IVIaBHBIM HHXEHEepOM MpeANpHATHS.

Ha  HacocHHIX  CTaHUMAX  [POHSBOJMTENBHOCTBIO 25—
=-150 ThiC. M%/cyT ZoMKeH OITH OpPraHH3OBAH 3JEKTpOMEXaHHYECKHH
uexX HJH rpynna, Belalomas 3JEKTPOMeXaHHYECKHMH pPEMOHTHHIMH
pa6oTaMH.

lex uau rpynna npoH3BOLZMT B HEOGXOJMMHIX C/ly4asX PEMOHT
YCTaHOBOK, 3J€KTPOoGOpPY/IOBaHHS, KOHTPOJIbHO-H3MepUTE/bHON am-
naparyphl, yCTPOHCTB aBTOMATHKH, IMCTAHIHOHHOrO yNpaBJeHHS H
npoyero o6OpYyNOBaHHS CTAHIHH.

Ha Goslee KpymHEIX HACOCHHIX CTaHIHMAX OPTaHHIYIOTCH CJELYIO-
ImYe [POM3BOACTBEHHHE Iexa:

a) mex TIJABHOTO MeXaHHKA, BefalOMMHA DPEMOHTOM HACOCHOIO,
KOMIPEeCCOPHOTO H BO3AYXOAYBHOTO OGOPYAOBAHHS CTAHIMH, TeIJIO-
CHJIOBHIX YCTAHOBOK, TPY30NOABEMHHX YCTPONCTB, CHCTEM BOJO-
CHa0XeHHsI, KaHaJH3alHH, LEeHTPaJAbHOTO OTOIVIEHHS, BeHTHJSALHH
H rasocHaGxeHns. Ha kaHa/lH3anHOHHBIX CTAHOUAX B BEJICHHH 3TOrO
IleXa HAXOJNHUTCH TaKxke Bce o60pyNoBaHHE OTJE/IeHHS peleTok (pe-
eTKH, rpabau ¢ NPHBOAOM, APOGHAKH M mp.). Hus peMoHTra nepe-
YHUCJIEHHOI O oﬁopy,uonax-mﬂ H CHCTEM IIeX rJIaBHOro MeXaHHKa HMeeT
PEMOHTHO-MeXaHHYecKHe MacTepCKHe;

6) mex IJIaBHOTO JHEpreTHKa, PpeMOHTHUPYIOUIHA Bce sJeMeHTH
3JIeKTpocHaGKeHHst M 3/1eKTPooGOpYAOBAaHMS CTaHUIHM, MacJ/siHoe
XO351IHCTBO H CHCTeMBI CBA3H. B pacmopsixeHnnu nexa rsiasHoro suep-
reTHKa HaXOJISATCA 3JIEKTPOPEMOHTHHE MAacTepCKHE;

B) IeX KOHTPOJbHO-H3MEpHTEJBHBIX NPHOOPOB M ABTOMATHKH,
06C/y XMBAIOWMA aBTOMaTHUeCKHe YCTPOHcTBa H 0GopyLOBaHHEe IH-
CTAaHLMOHHOrO YINpaBJieHHs, a TakxKe ofecneyHBalouUMil HCrpaBHoe
COCTOSIHHE peryJupyiomed M KOHTPOJAbHO-H3MepHTeNbHO amnmnapa-
TYpH CTaHIuH;

T) PeMOHTHO-CTpPOMTEJNbHEIH 1eX, BefAOmMHH peMOHTHO-CTPOHTENb-
HeIMH paboTaMy MO 3JAHHSIM H COOPYXEHHSIM CTaHIHH,

B cBs3H ¢ MHocTeneHHLIM NEPEBOAOM BOJONPOBOLHHIX M KaHAJH-
3allMOHHBIX COOPYXEHHH Ha MaKCHMalbHO BO3MOXKHYIO aBTOMarH3a-
1Ko paboThl HX 06OpyNOBaHHs leNecoo0pasHo CO3HaBaTh MpH yIpas-
JIEeHHH MaCTePCKHe JJist IEeHTPaJHM30BAHHOIO BHLINOJHEHHsI HEOOXOJAH-
MBIX DEMOHTHHIX pafoT 1o BCeMy BOAONpPOBOAHO-KAHAIR3aUHOHHOMY
xo3siictBy. Ctepa AeATENBHOCTH HEX0B H o6si3aHHOCTH PabOTHHKOB
HacocHBLIX CTaHUMH TouHo omnpepensiorcs «[losoxkeHHsIMH», KOTOpPLIe
paspabaTHBAOTCA Ha KaXKIOH CTAHIMH HA oCHOBe OOIMX TeXHHUe-
CKHX NIpaBHJ 3KCIIyaTanHu ee o60pPYyNOBaHHus, WTATHOTO pPaClUCaHKs
U THIIOBLIX HOJIO)KGHHI';I, YTBEDXKIAECHHLIX COOTBETCTBYIOUIHM MHHH-
CTepCTBOM IIpH 00sg3aTeqbHOM yYeT€ MECTHBLIX YCJOBHH DalGOTH Kax-
JIOH HACOCHOH CTaHIUH.

HacocHble cTaHlMH, COBMEIIEHHbIE C BONO3a0OPHBIMH HJIH OYMCT-
HBIMH COOPYXEHHSIMH, a TaKKe HACOCHBIE YCTAHOBKH, HCIOJNb3yeMbie
IS CIIEUHANBHBIX, NPOM3BOJCTBEHHEIX WJIH MPOTHBOMOXAPHBIX HYXK]
00BeKTa, SKCINIYaTHPYIOTCS B COOTBETCTBHH ¢ OOIMMH NpaBHJIaMy
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TeXHHYecKoH skcmayarandu. OcoGEe YCAOBHA HX BSKCIIyaTanud
IO/IKHE! OHITh OrOBOPEHHl B HHCTPYKUHSAX, pa3paGOTaHHHIX AJIs STHX
COOpYXeHHit.

§ 7.3. Texnuueckas HOKyMeHTAUHS

Ha xaxzo#t HacocHO CTaHIMUH JOJKHH HMETHCH B MOLTMHHHKAX
HJIH KONHSX]

reHepaidbHEIX WJIaH yYacTKa ¢ HaHeCeHHeM BCEX COODPYMeHHH
OA3EMHOIO X03AHcTBa;

HCIOJIHMTEeNbHEe YepTeXRH 3MaHHH H pasMelleHHs oGOpyHOBaHHS
H TpyOOmpoBOJOB BHYTPH HHX;

macnopTa HaCOCHOro, 3MEKTPOTeXHHYECKOTO H BCIIOMOraTeJbHOro
060pyAOBaHHS;

YepTeXH KaXIOro Hacoca H ero 3/JeKTPOABHTATeNs, a TaKKe
HOMEHKJIaTypa 3anacHBIX JacTell K HHM;

3aBOJICKHE XapaKTEpUCTHKH HACOCOB, 3/MeKTPOIBHIaTesNe H aKTH
HX HCIBITaHHA;

TeXHHYecKass HHCTPYKUMSA 1O OGCHAYXHBAaHHIO H PEMOHTY o6opy-
JOBaHHA CTAHIHUH;

IDOJIKHOCTHEE WHCTPYKIMH JJISl BCero OGCNYKHBAIOIMIEro H PyKo-
BOJAMIETO mepCoHajda CTaHIHH;

HHCTPYKIHS [0 TeXHHKe 6e30MacHOCTH M OXpaHe Tpyna.

IMacmopra Ha Bce TeXHHYeCKOe OGOpYHOBaHHE CTAHIMH JOJIKHEL
GHITL COCTaBJAeHH B COOTBETCTBHH C HHCTPYKIMAMH H mo ¢QopMawm,
yTBepXIEeHHHM COOTBETCTBYIOMMM MHHHCTEPCTBOM. B HHX BHocHATCH
3aMHCH, XapaKTepPH3YIIIHe COCTOSHHE H SKCIIyaTallHOHHEIE JaHHHE
06opyAOBaHHA, a TaKKe BHIMOJHEHHBE PaGOTH MO €ro HCHEITAHHIO H
pemonTy. K nacnoptaM A0JDXHE! GBITh NPHJIOXKEHH NPOTOKOJE BceX
MCTIEITAHHY 06OpYAOBAaHHS M YepTeKM BHECEHHHIX B Hero KOHCTDYK-
TUBHLEIX H3MeHeHWH.

Jl1s obecniedeHHsl TEXHHYECKH NPaBHJALHON SKcnJyaranud o6o-
PYHOBaHHA Ha HACOCHBIX CTaBUMSIX NOJIKHA MMETbCA TeXHHYecKas
HHCTPYKIMS, KOTopasd BKIIOYaeT:

npaBHJa SKCNAyaTallMy o60OpYROBAHUS CTAHIMM NPH HOPMaabHOR
noBcenHeBHOR ee paGoTe M B YCAOBHSIX aBapMHHOrO pexuMa;

OCHOBUBIE ITOJIOKEHHS] NPOBEJICHHA TEKYUWIEro H KanmuTajJbHOro
pPEMOHTOB 0GOpYAOBaHMA CTaHIMH;

npaBWia SKCONyaTallMH KOHTPOALHO-H3MEPHTENbHBIX NPHGOPOB,
NOXBEMHO-TPAHCIOPTHOTO OGOPYAOBAaHHS, a TaKXKe CaHHTapHO-TeX-
HHYeCKHX YCTPOHCTB 3MaHUSl HACOCHOM CTaHIMH.

Jla KaHaMu3amMOHHKIX HACOCHKIX CTAHUMH, KpOME TOro, HHCTPYK-
IHS1 BKMIOYAeT MpaBHJIA SKCIVTyaTalMu OGOPYHOBaHMS OTHEJNEHHS
PeleroK craHnuH.

B ROMKHOCTHON MHCTPYKIMH JONKHE OHTb YKa3aHH:

HOAYHHEHHOCTh W OTBETCTBEHHOCTb PaGOTHHKOB HACOCHON CTaHIUHK;

npaBa, 0653aHHOCTH H OTBETCTBEHHOCTb OOCJAYXHBalOmeEro mep-
COHAaJIa CTaHIUH,
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NOpsJOK NpPHEMa H CIaYH CMEHEI JeXKYDHHIM NepCOHAMOM CTAHIHH;

AeHCTBHSI JEXYPHOTO MEepCOHANa CTAaHNWUM NPH aBapUHHEIX pe-
KUMax ee paGOTHL.

Hucrpykuus no Texmuke 6€30macHOCTH M oxpaHe TPyAa COCTaB-
JSIeTCS1 Ha OCHOBAHHM NPaBHA M MNOJOXKEHHH, yTBepXKieHHHIX [Ipe-
supuymoM LK npogeorosa H  COOTBETCTBYIOWIMM MHHHCTEPCTBOM.
Bece HHCTPYKIHH NOXNMHUCHIBAIOTCS HAYANTLHHKOM [1€Xa H yTBEPKAAIOTCS
TVIaBHBIM HHXXEHEpOM. B KaX[0# HHCTPYKIHM NPUBOXUTCS MepedeHb
TeX JNOMNKHOCTHEIX JIMN, NJSi KOTOPHIX 3HaHHE JKAaHHOH HMHCTPYKUHH
M Cclaya Mo Hefi NpPOBEPOYHBIX 3K3aMEHOB 06s3aTeJbHEL.

PyxopoasimeMy nepcoHany IEXOB H Y9YacCTKOB BHIAAeTCs MOJHBIH
KOMIIJIEKT JeHCTBYIOWMX HHCTpYXKIuil. Kpome Toro, Ha Kaxiom pa-
604eM yuyacTKe R0JkKeH OHTb NOJMHBIH HAGOp AeHCTBYIOUMX HHCTPYK-
nuit, Kacaomuxcs oGopyIoBaHHSI TaHHOrO yyacTxka. Bee cymecTBylo-
M€ TeKyliue H3MEHEeHHsl B 060pyAOBAHHH H B yNnpaBJeHHH ero pao-
TOH Halo HEMelJIeHHO OTpa)aTh B 3THX HMHCTPYKUHAX H COOOLATH
0 HHX NOJ pacnHcKy paGoTHHKaM CTaHIHH, BelalOmMM 3KCIIyaTauuel
xaBHOro oGopynoBamusi. MHCTPYKHMM JOJIKHBI €XKErOXHO NepecMa-
TPUBATbCA JJ15 BHECEHUS] B HHX KODPEKTHBOB, BBI3BAHHKIX H3MeHe-
HUSIMH B CXeMax ¥ B o0OpYAOBaHHMH CTaHIUHU.

§ 7.4. CxeMa XOMMyHHKam¥i HacocHOH cTaHLMH

Jlns opraHusanuH HOPMalbHON M HajexHoH paGoTH HACOCHOH
CTAaHUHH B pacnopsKeHHH OOCAYXKHBAWIIEro NepcoHaia JOJIKHEL
ObITH COOTBETCTBYIOWHE BHIIOTHEHHBIM YCTAHOBKAM CXEMHEl M 9EePTEKH
KOMMYHHMKAH# HacCOCHOH CTaHIHH M pa3MelleHHs ee o6opyaoBaHUSA.
BrlmeyKasaHHBIE CXeMbl BLIBEIIMBAOTCS Ha CTAHIIMH HA BUIHOM MecTe.
[Ipn aucTaHNHOHHOM ynpaBJAEHHHM M NOJHOH aBTOMATH3aUMH PaboTH
HACOCHOH CTAHLHMH HA NMHAT YIPaBJICHHS BHIHOCHTCH MHEMOHHYECKas
cxema, OTpaxawiias pafory BceX KOHTPOJAHDYEMEIX 3JIEMEHTOB
oGopynoBaHHUS.

[Ipu AMCTAaHIHOHHOM ynpaBJeHHH paboroll o6op yaLoBaHHUS C myJIbhTa
ynpasJiser JHCIeTYep, HNPH aBTOMaTH3MPOBAHHOM — CHCTEMA aBTO-
MaTH3HPOBAHHOrO YynpaBieuust (6e3 BMewateabcTBa OOCHYXKHBAK-
iero nepcoHana). CxeMbl KOMMYHHKAUMH M MHEMOHHYECKHE CXEMbI
KODDEKTHPYIOTCSI TI0 Mepe BHECEHHsI H3MeHEHMHt B o0OpylOBaHHe
CTAaHUUH H YTBEPXKIAIOTCA B COOTBETCTBHM C MECTHOH HHCTDYKIHeH
IO COCTaBJACHHIO M YTBEDKICHHIO YEpTEXeHl.

§ 7.5. O6a3aHHOCTH SKCIUIYaTalMOHHOTO NepPCoHaja
HacOCHOH CTaHUHK

O6s13aHHOCTH 3KCITYaTAallHOHHOTO TNepcoHaka HAaCOCHOH CTaHIWH
ONpeNeNsIioTCs JOJKHOCTHOH HHCTPYKLHe#. B COOTBETCTBHH C rpa-
¢ukaMu, HHCTPYKUMSIMM H YKasaHMAMH JucrmeT4epa SKCIIYaTalHoH-
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HHA nepcoHal HRO/MKeH ofecmeunBaTh HauGoslee SKOHOMHUHEIA M
HaJleXHul pexxuM paboTh 060OpYHOBaHHUS CTaHIHH.

IMonHOCTBIO aBTOMaTH3HpOBaHHEIE HACOCHHIE CTAaHIUH, paboraio-
mue Ge3 NexXypHOro nepcoHala, H CTaHUHM, yOpaB/isieMble H3 QUCTIET-
gepcKofl, 06CayKHBAIOTCA:

Ha BOJONPOBOJHO-KAHANH3ANHUOHHEIX NPEANPHUATHSX NPOU3BOLH-
TEeJLHOCTBIO 0 25 THIC. M?/CyT — NEXYPHEIMH clecapsiMH H 3JIeKTPH-
KaMH;

Ha  OPeANpUATHAX  NPOM3BOAMTENbHOCTBIO OT 25  jo
150 thIC. M®/CYT — HEXYDHEIMH IO 3JEKTPOMEXaHHYECKOMY NeXY;

Ha NPeANpUATHIX NPOM3BOXUTENbHOCTBIO Gosee 150 TeIC.M?/cyT —
CMemHaJbHO BhIJEJEHHHIMH JMEKTPOTEXHHRAaMH H MeXaHHKaMH.

INepcona, o6cayRuBaOW KA aBTOMaTH3HPOBaHHEIE HACOCHBIE CTaH-~
UM, 06s3aH He MeHee | pasa B CYTKM npoBepsiTh pabory oGopynoBa-
HUS CTaHIHMM, OTMeYasi KaxkIulfl pa3 CBOe IOCellleHHe M 3aMedeHHLIe
HEJIOCTaTKH B JKypHale.

[Tyck # ocraHOBKa arperaToB aBTOMaTH3HPOBAaHHON HaCOCHOM
CTAHINMH OCYIIECTBASIOTCS H3 JMUCHETYEPCKOro NMYHKTa, Tie HMeeTcs
TaGlo ¢ nMoKasaHueM apaMeTpPoB BCeX arperaToB CTaHuHH. M3ameHsnTh
pexXuMel paboThl aBTOMAaTH3HPOBAaHHON CTaHIMH paspellaeTcs JHIIb
B aBapH#AHHIX clydYasX.

[Mpu noTHOCTBIO AaBTOMATH3HPOBAHHBIX HACOCHEIX CTAaHIUSIX NaH-
Hble 0 pafoTe arperaTtoB PerHCTPHUPYIOTCS 3aMHCHIBAIOIUMH HPHOO-
pamu. [loMuMO 3TOro, mnepcoHas, NPOH3BOLAUIMHA NEPHOXMIECKHH
OCMOTp ¥ OOCHYKHBAaHHE CTAHLHH, BO BPeMsl CBOMX IOCEIEHHH 3aHO-
CUT B BeJOMOCTh JaHHBIE O napameTpax paGoTaloIMX arperaToB H
Apyroro oGOpyZOBaHHS CTaHLHH.

§ 7.6. IINO n IIIIP o6opynoBanHs HACOCHOH CTAHUIMA

«[TomoxkeHHe O MPOBENEHHH MIAaHOBO-NPENYHPEIHTENBHOTO pe-
MOHTa BOAONPOBORHO-KaHANTH3aNHOHHEIX COOPYKEHHi» paspaGoTaHo
MunuCcTepCTBOM XKUJIHIIHO-KOMMYHaNbHOrO x03sficrBa PCOCP u pac-
CMOTpEHO OTHENOM SKOHOMHKH crpontenscrBa Iocerposs CCCP [17].

B «[lofoxenuu» coxepxarcs: ¢opMul nepeKTHOH BEXOMOCTH H
XypHa/ia OCMOTPOB H PEMOHTOB 0GOpPYHOBaHHs, COOPYXKEHHUI U cTpOe-
HHI; yKasaHHS O NOPAJAKE M CPOKax NPOBEJEHHS] PEMOHTHHIX pabor,
a TakXxe KJacCH(pUKaNMsA TEKYyIlero H KamHTaJbHOTO PEMOHTOB BOXO-
npOBOXHO-KaHAMH3AHOHHEIX coopyxennii. «[lonoxenne» siBIseTcs
HOPMATHBHBIM JIOKYMEHTOM.

Cucrema II[IP coopyXeHHuit u 0GopynOBaHHS HACOCHOH CTaHIHH
npeAcTaBnaseT co60H COBOKYNHOCT OpraHM3alHOHHO-TEXHHYECKHX
MeponpUsTHA IO HAA30PY H YXONy 3a COOPYXEHHSIMH H IO BCeM BH-
XaM peMOHTa, OCYHIECTBJISIEMEIM NEpPHOIMYECKH IO 3apaHee COCTaB-
JeHHOMY INVIaHy C LEJIbIO NPEXYNPEXJEHHs NPexXjeBPeMeHHOro H3-
HOCa, npefoTBpallleHHst aBapult M obecnewenus GecrnepeboitHoR
paGoTH HACOCHOR CTaHIMH. YXoi 3a o6OpyHOBaHHEM H COOpYXKe-
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Ta6anuua 7,1, Ilepnoausnocrs ocMorpa o GopynoBauus
HACOCHLIX CTaHUHUMA

INepuoauunocTL, MeCAIH

Haumenonanne FeKymHX DEMOHTOB
ofopynoBanus (NpoHaBORATCS
ocMoTpoB no Mepe HagoGHOCTH,

HO He pexe)

Hacocer (nenrpo6exunte, mopiu- 1 3
HeBhIe H T. J.)

BoaxyxonyBKH, KoMmpeccoph 1 2
Bo3nyxoBoisl, TpySonpoBoat 2 6
BakyymumerpH, MaHOMETpHI, 1 12
BaHTY3bl, NPENOXPAHUTEbHEE
KJIAnanH
3anopuas apmatypa 2 12
Bogomeph | 24
Mexanuveckne rpabian 1 3
JIpOGHAKH MOJOTKOBHIE 1 6

HHSIMH XOJIKEeH [POH3BONHTBCA B COOTBETCTBHH C MpPaBHJAaMM TeX-
HHYECKOH 3KCANYyaTaUMM W HHCTPYKLUHUSIMH 3aBOJOB-H3IOTOBUTEJIEH
060pynOBaHHs, C cobMiofeHHeM TpeGoBaHHH H TNPaBHA TEXHHKH
6e30MacHOCTH.

YcTaHOBMEHHbIE JEXYDHEIM mepcoHanoM HAedeKTH aBapHHHOro
XapakTepa, a TaKkKe MeJKHEe HEHCNPaBHOCTH JAHKBUIHPYIOTCA He-
MelJeHHO. B nensx cBoeBpeMeHHOro BHISIBJEHHS HeHCIPaBHOCTEH,
HEJIOCTATKOB H HM3HOCA B OGOPYIOBAaHHH M COODYKEHHSIX NPOH3BO-
IATCSL MJIaHOBble nepuoguyeckue ocmotper (I1[10), xoroprie mpoBo-
AATCS MO KaJEeH/apHOMY MaHy TEXHHYECKHM DPYKOBOIHTENEM Lexa
HJIM TJIaBHBIM HHKeHePOM BMecTe ¢ paGOTHHKAaMH, O6CTYXKHBAOUIHMMU
nagHoe o06OpyZORaHWe, M JMIAMH, OTBETCTBEHHBIMH 3a PEMOHT
(Taba. 7.1).

o pesynpraram ITITO ocymecTBasiercss 3anuch BCeX 3aMedeHHBIX
necdextoB B fedeKTHoH BegoMocTd (Gopma 1). 3aTeM Ha OCHOBaAHHH 3THX
sanMcell 3aNOJHSETCSl XKypHaJ peMoHToB ofopynoBanusi (bopma 2).

dopma |
Topox
TlpeanpusThe.
Jedextuan BegoMocTh Ne
Ha
COOpyKeHus1, TpyGonpoBOAbI, arperathl H T. A.
Onucanue
Harta Xapaxre- nedbexTon MepHl, HaumeRroBaHHe IToanuck
cocra- PHCTHKA € yKazaHueM Heo6Xo0- Cpoku H KONH4ecTso nuua,
sae- | arperara, eAvHnI AHMEE uenpas- NoNe3HOTO NPOH3BO-
HUSA coopy- H3MepeHHS H ans ycrT- NeHHs BbIXOA3 AHBUIETO
KeHHR KoNHuecrna paHeHHs MaTepHaJoB ocMoTp
paGor
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Gopma 2
Fopon Ipeanpusrue

JKypuast ocMOTPOB M peMOHTOB 00ODYyNOBanufA,
COOpYKEHHH H CTPOEHHH

Tponssoncreo paGor

nepe-

AMOTO DEMOHTa
Gor

2
KanuTansBEk),

MepHOAHIECKOro OCMOTpa
eo6xo,

HammeHoBanHe ofopyfRoBaHHES, ¢O-

OpYXK€HHsI HJIH CTPOoeHHS
[TognHECE JAHOA, OTBeTCTBEHHOIO 83

HamegaeMoe Hayajjo H OKOHYaHHE
PEMOHT (OpeANPHATHA)

pa6ozr

I1pOROMKHTEIbHOCT: PEMOHTOB
Ne aKTOB H RaTa OpHEeMKH OGB-
eKTOB KANHTaJbHOro PpEMOHTa

TeKyIero HJIH KandTadbHOro
(B AHAX HJH 9acax)

BpeMsi Hadaja H OKOHHYAHHS
peMoHTa

Hara

Xapakrep H
(Terymwu,

9eHh HaMeYeHHHX Dal

PeMoHTHEIe paGoTH, HanpaBJeHHEIE Ha HOJNepKaHHe M BOCCTa-
HOBJIEHHE HepBOHaanIbeIX 3KCIJYyaTallHOHHBIX KayecTB 060py}10'
BaHUs, NOAPA3AE/SIOTCH Ha DEMOHTHI TEKYIIHH H KamHTaJbHBIH.

Texymu#t pemoHT HpEANOJAaraeT yCTPaHEHHe MENKMX MOBPeXie-
HHA M MoXeT ObiTh HPODQUIAKTHUECKHM H HeNmpelBHAeHHBIM. Ilpo-
¢unakTHIeCKUA PEeMOHT NIJIAHHPYETCS HAa OCHOBAaHHM OMHCell, COCTAaB-
nesHux npu [II10; nan ero npoeeneHust yreepxuaercs aH60 PYKo-
BONUTENEM LeXa, AHO0 I'JIABHHIM HHKEHEDOM HACOCHOM CTAHNMH WJIR
NPOH3BOXCTBEHHOro yNpasieHus. HenpensuieHHni#i peMOHT 3aKJo-
yaercsl B CPOUHOM HCIPABJEHHH MENKHX S3KCIAYaTANHOHHBIX MOBpe-
®aenu#i. Tekymui PEMOHT OCYIIECTBJISIETCS CHJIAMH PEMOHTHBHIX
I€X0B W NPOM3BOJHTCS 33 CHET 3KCIJYATANMOHHEIX PacXOHOB.

K KamHTaJlbHOMY DEMOHTY 3JIEMEHTOB HACOCHOH CTAHIMHM OTHO-
csiTca paGoTHL MO CMEHE MX KPYMHHIX JIeTalell H ya3j0B B caydae He-
06XONMMOCTH, a TaKXe Mo 3aMeHe UX Ha GoJiee NpouHbIe W IpOrpec-
cuBebie. [Ipy npoBEICHHH KanmUTAJBHOTO DEMOHTA UEJECcO06pasHO
MOJepHH3HpoBaTh 000pylOBanHe craHud#. OcymecTBisercs Kamu-
TaJbHEIH DEMOHT 3a CYET COOTBETCTBYIOUIHX aMOPTH3AMHOHHHX OT-
QU CJIeHHH.

[TnanupoBanne paboT MO KaNHTAJIBHOMY DEMOHTY MPOH3BOLUTCH
TEXHHYECKHM PYKOBOAHUTENEM HJIH TJIABHBIM HHXKeHepoM NpejnpHsITHs
Ha OCHOBAaHHH JeheKTHEIX Begomoctedl, cocraBiennpix npu I1I10,
3anuceil B XypHajnax JE€XYDCTB, panopTOB O Jedexrtax, 3akAO4eHHHA
crienualbHBIX KOMHCCHH M T. 1. KBapraibHEE H rogoBo#l miIaHH Ka-
NUTAJBHOTO PEeMOHTa N0 OOBEKTY YTBEPKNAIOTCA ynpaBAeHHeM HIIA
Tpectom B Komme Il KBapranma npemuecTByloluero pemonty roxa
C y4eroM NEPHOXMYHOCTH DafoT, KOTOpasi NpHHHMaeTcss B COOTBET-
crBrH ¢ «[lonoxenueM o nposenenuu IIIIP BononpoBoxHo-KaHaIH3a-
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Ta6anuuna 7.2. TlepHonHYHOCTE OCMOTPa M peMOHTA 060pYAOBAHHASA

Mepuopuunocte TO u pe- TpyROeMKOCTD
MOHTA (YHCAMTeNb) U TO »u pemoHTa,
NPONOJIKHTENIbHOCTE npocTOﬂ yea.-q
Tun, mapka Hacoca {3HaMeHaTeNb), ¥
TO TP KP TO TP KP
Konconsueie Tuma  K8/18, | — 1440/8 17 280/56 — 8 32

1,5K-8/19, 2K-20/30, 3K-45/30,
K-20/30, K-45/30
Konconvume tuna 3K-9T-2A, | — | 1440/8 | 17 280/72 — 8| 65
3K-61, 4K-8, 4K-18, 4K-6,
4K-90/85, K = 90/35

Kouconbusie Tuna 8K-12,1 — 1440/8 17 280/72 - | 18 84
K-160/30, K-290/30

H.BycroponHero BXxojga:
I 200-36 — | 2160/12 | 25920/48 — | 22| 8
JI 200-50 — | 2160/19 | 25 920/83 — | 24| 80
Il 320-70 — | 2160/19 | 25 920/83 — |1 24| 8
I 630-90 — | 2160719 | 25 920/83 — | 24| 96
J 1250-65, I 800-57, — | 2160/19 | 25 920/83 — | 241 96
I 2500-62

ApTesuamckue, nHoxaya 720/80 — 25920/194 | 6 | — | 127
600 M3/4, nanop 28—85 M Box. cT.

CxBaxkuuube iIf  BOAH —_ 1440/12 | 25 920/83 — | 24 96
3B 10-160-65, LB 12-160-65

dexanpuse, mnogava 14,5— | 720/8 —_ 8 640/168 | 8 — ] 112
57,5 M3y, wmamop 9,5—58 M

®exanpupie 4PB-9, nopaua | 720/8 — 8 640/180 8 — | 120

80—144 wm3/u, mamop 10,5—
100 m Bon. cr.

Dexanbusie OI-540/45, mo- | 720/8 — 8640/194 | 8 | — | 127
Jaua 160/540 m%u, nanmop 10—
95 M Boj. cT.

LIHOHHBIX COOpYXKeHHWH». B 3TOM e HcTOYHMKe MPHBOAMTCH IEpe-
YeHb OCHOBHBIX BH/JOB paboT MO TEKYIEMY M KanuTaJbHOMY DEMOHTaM
06OpYyNOBaHHA U COOPYXEHHH HACOCHBIX CTAHLHMH, @ TaKXKe MOPSI0K
opopMIeHHST TNPOEKTHO-CMETHOH AOKYMEHTAuWH HA NPOH3BOACTBO
KanurajlpHOTO pPEMOHTA, OpraHusauuio pabor MO KamUTaJIbHOMY
PEMOHTY.

Huxe npuBefieHn HEKOTOpLIE HOPMATHBBLI Ha TEXHHUECKOE o6cay-
KHBaHME, TEKYWHA ¥ KanHTaJAbHb PEMOHT, H3JA0XEHHbIE B COPABOY-
Huke «CMCTEMAa TEXHHYECKOro OGCTY:KUBaHHs M PeMOHTA o6opyro-
BaHHS MpeANPHATHH XHMHYECKON mpoMbiurnennocTH» [26] (Tabu. 7.2).

§ 7.7. Yuer paboTsl HacOCHBLIX CTAHUHA

Yyer paboTEl OCHOBHOIO MEXaHHYECKOro M 3HEPreTHHYECKOTO 060-
pynOBaHMA CTaHUHH KOJKEH OCYUWECTBAATLCA C noMOWbIO caeayr X
OCHOBHHIX TEXHHKO-9KOHOMHYECKHX MOKasare/ei:
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pacxofa BoAu (CTOYHHIX BOJ), MepeKauHBaeMOro HaCOCHON CraH-
npeit;

pacxojia Bogs Ha HeNpOU3BOJUTENLHBIE NOTEPH M HA COGCTBEHHBI®
HYXJABl CTaHIHM, BhHIpaxXeHHOro B aGCOMIOTHEIX BeJMIHHAX, a Ads
BOJICNIPOBOJHBIX HACOCHHIX CTAHUHH — TaKXKe B NPOLEHTAX OT obIlero
KOMHYeCTBa MOJaHHOM BOIEI;

pacxoja 3JeKTPOSHEpPrHH, TONMIMBA, nmapa Ha mojady BOIB HJIH
nepeKayxy CTOYHOH JKHIKOCTH, ONpelesifieMoro B O6lIeM KOJHYeCTBe
B BHJe yZleabHOro pacxona nHa 1000 m® 1 1000 T-M nozarHO# HacocHOMH
CTaHuHedl BOXH WJH CTOYHOM 3XHAKOCTH; DPAacxol 3/eKTPO3HEepIHH,
TONJIMBA WIH Napa onpenessieTcs 1 BCel CTaHIMHU B [EJIOM, a TaKXe
N0 MallMHHEIM [€XaM W 1O OTHEJBHBIM arperatraM CTaHIHH;

pacxola 3JeKTPOIHEprHH, TOMJHMBA, Mapa Ha COGCTBEHHHE NPO-
H3BOACTBEHHbIE H OLITOBEIE HYXKBI CTAaHIHMH (B aGCOMOTHEIX BeIMIHHAX
H B IpOUEHTaX K ofmeMy HX DPacXoxay);

NPOLOJKHUTENbHOCTH paGOTRl M NPOCTOST HACOCOB H  SJIEKTPO-
o6opynoBaHus, a Takxe HX Ko3ddHUHeHTa HCNONL30BAHHS;

KayecTBa TOINIMBA M CMAa30YHEIX MaTepHasioB.

®opMa yvera TEXHHKO-3KOHOMHYECKHX NOKasaTened paGoThl CTaH-
MK paspabaThiBaeTcs COOTBETCTBYIOI[HM MHHHCTEPCTBOM M YyTBEp-
Xknaerca lleHTpasbHLIM CTATHCTHYECKHM YIpaBJeHHEM.

Ha nacocHoi#l craHnMM no yTBEPXKIEHHBEIM TE€XHHKO-3KOHOMHYe-
CKUM HODMaM €XECYTOYHO JOJKeH COCTaBIAATHCHA OTYET 3a MpenbAy-
mui XeHb M He nosgHee 12 y AHA nepexaBaTbCsl IVIaBHOMY HHXKe-
Hepy IDpPOH3BOACTBEHHOrO YIpaBJeHHs MAH TpecTa. MecsiyHble, KBap-
TallbHble M IOJOBBHIE OTYETHl NPEICTaB/SIOTCS PYKOBOACTBOM CTaHLHH
B BHILECTOSIMe HHCTAHIMM B yCTAHOBJNEHHble HMH CPOKH. AHanus
pa6oThl 06OPYXOBAHHS M CTAHUHH B LEJOM, a TaKXKe NPEIJOXEHHS
M0 COBEPLIEHCTBOBAHHIO PABOTHI CTAHIHMH IOJXKHBEI OOCYXAaThCsl Ha
IPOU3BOACTBEHHEIX COBEIAHHAX.

TexHHKO-5KOHOMHYECKHE HOPMBI 3KCHAyaTauuH o60pyAOBaHHS
IOJIXKHBl 6a3HpOBaTbCS Ha NPOTPECCHBHBIX METOXAX €ro HCIOJb30Ba-
HusA. Ha Kaxnolf CTaHUMM clelyeT NPHMEHSITh CHCTEMY NpEMHpPOBa-
HHs1 06C/TYKHBAIOLIEro TePCOHaNa 32 BHIIONHEHHE W nepeBLINOJHEHHE
nJiaHa, SKOHOMHIO 3JEeKTPOSHEPTHH, TONJIHBA M CMAa3OYHOro Mare-
puana, 3a GesaBapuiihyio paGory.

C uenpio yBeNHYEHMs] MaTepHaNbHOH 3aHHTEPECOBAHHOCTH pa-
OGOTHUKOB NPeNNpUSITHR M OpraHu3auuil KOMMYHaANIbHOTO X03fHCTBa
B NOBHIIEHHH KawyecTBa M NPOM3BOAMTENbHOCTH Tpyla ocynapcTBeH-
HeIM komuTeroM CoBera Munncrpos CCCP no BonpocaM Tpyna ¥ 3apa-
6orHoft nuatet u Ilpesunuymom BLICIIC Ne 121/11—9 or 28.04.72
yTBepikaeHo «THMOBOE NOJOMKEHHE O NPEMHPOBAHHM pPaBOTHUKOB
NpeInpUsITHA H OpraHU3aUHii KOMMYHaJbHOTO XO3sIHCTBA, NepeBO-
JUMHIX Ha HOBYIO CHCTEMY NJIaHHPOBAaHHUS H IKOHOMHYECKOrO CTHMY-
JUpOBaHUS», KoTOpoe ObLIO BBeaeHO B jefictBhe ¢ 01.07.72.

Ha ocnoBanuu 3rtoro «[lonoxenusi» pyKOBOAWTeNb ynpaBJeHHS
no COIVIacoBaHMIO ¢ KOMHTeToM mnpodcorosa Hanaer npHKas o mpeMd-
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poBaHHH PaGOTHHKOB MOABEXOMCTBEHHBIX YNpaBJeHHIO NPernpHSATHH
H opraHuzauui. [Toxasartenn, yc/noBHS M pa3Mephl NPEMHPOBAaHHS
YCTaHABAMBAIOTCS €XErOXHO NPH YTBEpPKIEHHH roJ0BOTO IJaHa.

§ 7.8. Texnuka GesonacHocTH

[TpaBuna GesonacHocTH npH ycrpoiictBe, sxcnsyarauuu u [1I1P
BOJONPOBOJHEIX M KaHaAM3aUHOHHBIX HACOCHBIX CTAHIHMH B OTHOLIE-
HHH oOmuX TpeGoBaHHHA K HX YCTPOHCTBY, TpeGOBaHUH K OCBEILEHHIO,
OTOM/ICHHIO M BEHTHJISILMH, Pa3MEIleHHI0 H OrpaxIeHHIO 060pyloBa-
HHS H ero o6CcayXHBaHHIO, K OpraHM3alMH pabOTH HACOCHHIX CTaH-
IMH U OcoOBIX TpeboBaHM# K HX YCTPOHCTBY M 3KCIIyaTanHu B Ha-
crosiulee BpeMsi onpexensiiorcs «[lpaBusamMH 6€30MacHOCTH NPH 3KC-
nJyaranud BONOINPOBONHO-KAHANTH3aUHOHHBIX COOpYXKEHHH» (npuKas
Ne 106 M)KKX PCOCP or 24.03.69) [4]. YkasaHHBIE npaBuia TeX-
HHKH OesonacHoctH yTBepixkiennl [lpesuzuymom LK npodcorosa
pabouuX MECTHON NPOMHIIIJIIEHHOCTH H KOMMYHaJbHO-GBHITOBEIX IpeX-
npusATHii. Pazpa6orannas Ha OCHOBaHMH AaHHEIX «[IpaBH» ¢ ygerom
MECTHBIX YCJOBHH HHCTPYKUHMS 1O TeXHHKe 6e30MaCHOCTH JNOJIXKHA
ObITh BHIBEIIeHA Ha HACOCHOM CTaHLUHM Ha BHAHOM MeCTe.

[Tepconan, cBSI3aHHBIH C 3JAEKTPOXO3SHCTBOM CTAHIUHH, Kpome
TOrO, NOJKEeH 3HATh M BHIMOJAHATL NpaBH/ia 6e30MacHOCTH NPH 3KC-
NAyaTanMH 3JeKTPOYCTaHOBOK noTpebHTelelf, yTBep>KiesHbe Munu-
CTEpCTBOM 3HepreTHKH M snaektTpudukauun CCCP [22].

Mucrpykrax mo BonmpocaM TeXHHKH 6€30macHOCTH odopMisercs
JIMTHOH NOAMHCHIO paGOTHHKA CTAHUMH, YAOCTOBepSIoweHd 3HaHHE HM
NpaBHA TeXHHKH Ge3omacHOCTH. 3HAHHA NEpPCoHaja CTAaHUMH B yKa-
3aHHOR 06/1aCTH TpPOBEPSIIOTCA KOMHCCHEH.

HazanbHHKM ueXoB, y4acTKOB, MacTepCKuX u Jjabopatopuil ofd-
3aHBl BHIIOJNHATH BCEé MEPONDHUATHsS, HeoOXoxuMble A/Is1 GesonacHOro
Npou3BOACTBAa PaboT, PYKOBOAUTb HHCTPYKTaxkeM paGo9uX B OTHO-
IeHUH 6e30NMacHBIX MeTONOB PaboTH M NPOBEPSTb BEHINOJHEHHE HMHU
MHCTpYKIHH 1O TexHHKe 6e30MacHOCTH, OXpaHe Tpyla H CaHHTapHOMY
Hanzopy.

B ycranosieHHbIE CPOKH HA HACOCHBIX CTAHIMAX JOJKHBL HCIBITHL-
BaTbCA W OCBHJETEJNbCTBOBAaTbCA anmapaThl H COCYIb!, HaXOAALIHECH
noj IaBJieHHEM, a TaKXe BCE Ipy3ONOJAbeMHBIE YCTPOHCTBA.

§ 7.9. OTBercTBeHHOCTb 32 ABAPHM NPH IKCIIyaATALHH

3a aBapuu, NOpoMCINejUIMEe BO BPeMs 3KCIIyaTallid HACOCHBIX
cTaHUUY, OTBETCTBEHHOCTh OOCJYKHBalOLlero nepcoHana ycTaHaB/IH-
BaeTca CyHeOHBHIM NyTeM HJAHM B ajgMHHHCTpaTHBHOM nopsiike. Jluua,
BHHOBHHIE B BOSHMKHOBEHHH aBapHH, HECYT TaKKe M MaTepHaNbHYIO
OTBETCTBEHHOCTh B BHJE JIHIUEHHA NMPeMHajbHod OMJAaTH 3a KayecTBo
paGoTH.
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O6caykuUBaOUIMA NepCcoHAN OTBeYaer:

MAaUIHHUCTHl, MOTOPHUCTRI, ACXKYpHbLIE Y HIHTA ¥ ApyrHe paGOTHHKH,
HEMOCPENCTBEHHO ofcnyXuBaoomue o6opynoBanHe, — 3a KaXiylo
aBapHIO H TMOBpeXJEHHe NOPYYEeHHOro HM O06OpYyNOBaHHsS MJH 3a
IEeHCTBUS, CTaBIUME NPHYMHON aBapHM Ha JPYroM YYacTKe;

cTaplUMil JeXYPHEIH mepcoHas, JAeXypHble TeXHHKH H IP. — 3a
HEMpaBUJbHEE JEHCTBHS NONYMHEHHOrO MM NepCOHana, NpHBeNLIHe
K aBapHH MM NOBPEXAEHHIO OCHOBHOrO 000OpYyIOBaHHS, a TakXe 3a
HecoOMmoNieHHe MOXYHHEHHBIM UM NEepPCcOHANOM NMPaBUJ M HHCTPYKIMH
no 3KcmIyaTalHH 0oGOPYNOBaHHS,;

Macrepa H NEPCOHAN, BeRylH# peMOHT o6OpyAOBaHHA, — 3a
HEKaYeCTBEHHOE H HeCBOeBPEMEHHOEe NPOBEleHHe DEMOHTA, a TakKXke
3a aBapHH O0GOpyAOBaHHS, NPOHCLIENIIHE BCAENCTBHE HEKadyeCTBEH-
HOTO NPOBEJIeHHs DPEMOHTa;

HayaJbHHK HACOCHHIX CTaHUMHA H [EeX0B — 3a Bce aBapHH, IIpo-
HCIIE/IIKe Ha CTAaHUMH M B neXe, BO3HHKIUME KaK MO BHHE 3JKCHaAya-
TAaIMOHHOrO, Tax H DPEMOHTHOIO NE€pPCOHaJNa, a TaKXKe 3a aBapHH,
BhI3BaHHLIE HeCBOEBDEMEHHEIM MpOBeJeHHeM NPOTHBOABAPHAHEIX Me-
PONPUATHH M IJIAHOBO-NIPEeAYNPENUTEeNBHOrO PEMOHTA.

CreneHb BHHOBHOCTH MepeuACJEHHBIX PaGOTHHKOB B BO3HHKIUEH
aBapMH YCTaHaBJHBAeTCA CHeNHaJbHOH KOMHCCHed, HasHagaeMoR
ylpaBJeHHEM HJH TPECTOM, KOTOpasi H3JaraeT cBOE PEIeHHEe B aKTe.

I'naBa Il. 3KCHJYATALMS HACOCHBLIX CTAHL{HA
W HACOCHBIX ATIPETATOB

§ 7.10. O6mue nmonomenus

[Ipu sKCnilyaTauMM HaCOCHBIX CTAHIMHA M arperatoB cleryer
BHIIOJIHATh BCe OOmHe TpeGOBaHHS B OTHOIUGHHH OPraHH3aUHH,
H3JOXKeHHple B ryaBe | Hacrosmero paspena.

Kaxnmit HacocHBIN arperar, a TakxKe arperaT BCIOMOrareJbHOro
ofopynoBaHHs JOJMXKEH HMeThb MNOPSXKOBBIH CTAHUHOHHEIA HOMEp,
HaHeCeHHHIH HA ero Kopnyc Gefof Kpacko#, H MeraJJHYecKyl0 Tab-
JUYKY C YyKasaHHEM 3aBOJa-W3rOTOBHTENIf, 3aBOACKOTO HoMepa H
OCHOBHHIX TEXHHMYECKHX J[aHHBIX.

[leHTpOOEXKHEIE HACOCH! KOKHEL HMETb pabouHe XapaKTepHCTHKH,
CHATble Ha CTEHJE 33aBOJA-M3rOTOBHTENS M NepHOAUdeCKH (HE pexxe
OIHOro pasa B 2 rofa) yTouHseMue myTeM UCIILITAHHS Hacoca B npo-
H3BOJCTBEHHHIX YCJOBHAX.

B cayyae nmapamjelbHOH HAM NOCJAENOBATENbHON pabOTHL HACOCOB
Ha CTaHUUM NOJIXHH OHITh YKasaHbl XapaKTEPHCTHKH MX COBMECTHOMH
paboThl, MOMYYEeHHEIE HA OCHOBE JAHHHIX HCHLITAaHHM.

Ha BusHOM Mecre HA HAacOCHOM CTaHUMM BBHIBEIUMBAIOTCA CXEMH
3NEKTPONUTAHUsT O60PYAOBAHHSA CTAHUMH M PACNIOJOXEHHs arperaros
€ YKazaHHeM KOMMYHHKAIHOHHHX TPYOONPOBOAOB H yCTAaHOBJEHHOMH
Ha HHX apMarypH.
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[MoxBonka BcacHBawmMux TPY6 K HacocaM JOJKHA O6ecleuHBaThb
CBOGOJIHOE YIAaMeHHe BO3nyxa M3 HUX. YCTaHOBKAa NMpHEMHHIX KJana-
HOB Ha KOHIUe BCACHIBAOMUX JHHHA HACOCOB MPUMEHSETCS JHIIb OPH
AuaMerpe nHHHI He Gonee 200—250 MM y Hacocos | noxwvema, 3abu-
palomMx BOAY M3 YHCTOro OTHJNCHHS BOAONPHEMHOTO KOJIOLNA.
B ocranbHbX ClydasXx y BOAONPOBOLHEIX HACOCOB Ha KOHIE BCACH-
BalolleR JUHHH NPeNyCMaTPHBAETCA OTKPHTAas BOPOHKA. YCTaHOBKa
NPHEMHHX KJaNaHOB Y ¢eKaNbHHIX HACOCOB He NOMYCKaercs.

B cnyuae, ecnu Boja mopBOAMTCH K HACOCY MOJ AaBJEHHEM HJIH
HacoCH MMeEIOT OOWHe BcachiBalolWiMe JHHHHM, Y BCacHIBAaloOmEro na-
TpYOKa KaXAOr0 Hacoca yCTaHABAMBAETCA 3aRBHXKA.

B saBucuMoCTH OT BenMyMHEI H3GHITOYHOrO NaBjeHHs (OTpPHUUA-
TeJIbHOT'O, MOJIOXKHTENbHOTO HJIM NMEPEMEHHOrO0) HA PACCTOSIHHHM JBYX
AHaMeTpOB OT BXOAHOTO naTtpy6xa K TPyGONpPOBONY NPHCOEXHHSIOTCS
BaKyyMMeTp, MaHOMETP HJIH MaHOBaKyyMMeTP C TPEeXXONOBHIM Kpa-
HoM. K HanmopHOMy TpyGompoBopy Ha PacCTOAHHH JBYX JHAMETDOB
OT BHIXOJHOrO mMaTpy6ka Hacoca NMPUCOENHHSETCA MaHOMETp C Tpex-
XOIOBHIM KpaHOM.

3a BLIXOZHEIM NATPy6KOM Hacoca YcTaHaBIMBaercss oGpaTHbI
karanaH H 3aasuxka. Cornacuo ykasanuio CHull [29], Ha kananu3a-
IIHOHHBIX HACOCHBIX CTAHUWAX NPH AaBJEHHH B HaNOpPHOM TpyBomnpo-
Bone He Gosnee 0,3 MIla ycraHoBKka ofparHOro kjamaHa y Hacoca
He Tpefyerca. OmHako s ynpoleHHs NyCKa HaCOCOB, OCOGEHHO
Ha aBTOMaTH3HPOBAaHHBIX HACOCHBIX YCTAHOBKaX, IIPH [aBJEHHUH HHXe
0,3 MIla obpaTHelff XManaH y HacocoB GOJbIUEH 4acTbio CTaBHTCH.

3ajBHKKH BCEX NHAMETPOB, BKJIOYEHHEIE B CXeMy aBTOMAaTH3H-
POBaHHOTO MJIH JHUCTAHOHOHHOrO YympaBjeHHs paboTol arperaToB
HaCOCHOM CTaHUMH, a TaKkKe BCe 3aJABHXKKH nHamerpoM 400 MM H
GoMee HOMMKHEL MMETb 3/IeKTPUYECKHA MM, B YacTHHX CAydasXx,
THADaBAHYeCKHA NpHBOx,

OrtkphiTHE Bpamamolipecss 9acTH HAacCOCHBIX arperaros, CO3jalo-
mHe yrposy TpaBMaTHsMa s oOGCAyXKHBalollero nepcoHanta NpH
3KCITyaTalMy o60p yIOBaHHA, AOMKHBI OBITh orpaxueHbl KOXYXaMmH,
a MOAIIMIIHMKK HacOCOB 3allMIeHbl OT NONafaHHs B HUX TIPA3H H
BOZABI.

YcraHoBKa M SKCIyaTauusi I'pY30ONOIXBbEMHBIX YCTPOHCTB OCY-
WeCTBAAIOTCA B COOTBeTcTBHM ¢ «[IpaBHnamu ycTpofictsa M Gesonac-
HOR SKCIMyaTaluMH TPy3onoxbeMHBIX KpaHoB» [23].

§ 7.11. Myck nacocoB M MX OCTAHOBKA

B pacnopsxenuu o6cnyKHBAIOMEro NepcoHaNa IONKHEL GbITh
TeXHHYECKHe NPaBWJIa NycKa, SKCIVIyaTalHHd, OCTAHOBKH H CHSTHS
XapaKTepPHCTHK HACOCOB.

[Tepea sKcniyaraumelr HacOCHOH CTaHIMH CJelyer B NEPBYIO
odepelb MPOBEPUTL BO3MOXKHOCTL NYCKA HAacOCOB NP OTKPHITOH Ha-
NOpHO# 33/ABHKKE Ha NOJyvalomylocsl IPH 3TOM MEPerpysKy 3/eKTpo-
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ABHrarejell HaCcoCOB M BO3HMKAIOMHUN B CETH IMAPABJHYECKHA ynap.
B cnyyae HEBO3MOXHOCTM MycKa HACOCOB aBTOMATH3HPOBAHHBIX
YCTaHOBOK C OTKPHITOH 3aJBHMXKKOH B CXeMe MycKa cjeayer mpeny-
CMOTpeTb ONEpalHH MO ee OTKPHITHIO MOC/TE MycKa HAcoca H 3aKphl-
THIO 10 €ro OCTAHOBKH.

OcranoBKa Hacoca Jo/xHA OCYIECTBISATCS TONbKO MOC/]€ 3aKPhI-
THSI HanoOpHOM 3aIBHXXKH Hacoca. 3aABHXKAa Ha BCACHIBAOLIEM Tpy-
Gonposone Hacoca (NpH ee HaJMYMM) MPH MYCKe €ro, 3KCIyaTauuH
M OCTaHOBKE JO/XHa OplTh MONHOCTBIO OTKPHITA.

Ilpu noaroroBke x nycky JIONacTHOro Hacoca ¢ 3J1€KTPONPHBOLOM
HEaBTOMAaTH3MPOBAHHOH HACOCHOH YCTAHOBKH Heo6XOAMMO HpeaBapH-
TeJIbHO NPOBEPHUTD:

HajIHuMe B MOALIMNHMKAX HAcoCa JOCTATOYHOrO KOJHMYecTBa CMa-
30YHOro Marepuajia, a Mpy KoJblEBOH CMa3Ke NOAWHIHHKOB — TaKxe
MoJIoXKeHHe CMa304HBIX KoJiel Ha Bajy Hacoca;

HaGUBKY H 3aTAXKy CaJbHUKOB Hacoca (Bajl Hacoca JOJKEH
JIErKO NpOBOPAaYMBATLCH BPYUYHYIO); €CNM BaJ Hacoca He MpoBopa-
YMBaeTCsl BPYYHYIO, TO 3aTSAXKY KpblIUEK CaNbHHKOB Cllefyer He-
CKOJILKO 0OCJ1abUuTh;

COCTOsIHHE MY(TOBOTO COeIHHEHHS NBHUTATeNsi C HACOCOM M 3allHT-
HOro OrpaxKfe€HHsl y COefHHUTEJIbHOH MYQTH;

COeJIHHEHHE IYCKOBOTO yCTPOHCTBA: NMPH aCHHXPOHHBIX 3JIEKTpOo-
ABHTaTeNssX ¢ ()a30BbiM poTOpoM HEOOXOAHMO NpOBEpHTb YHCTOTY
KOHTaKTHBIX KOJel, HCTIIpaBHOCTb phiuara [ MOAHATHSA U ONYCKaHUs
IWeToK, y0eauTbCsl, BKIOUEH JIM MYCKOBOH peocrar B 0OMOTKY poTopa
JBHTaTeJ.

Iocne BHIMONHEHHs] yKa3aHHBIX OmMepauHil, ecAu Hacoc He MOCTaB-
JIEH «10j 3aJIUB», €ro 2AMOJNHSAIOT NepeMellaemMoli XHIKOCTbIO ONXHHM
H3 cjaenyloHux crnocobos:

ec/IM HacoC MMeeT Ha KOHlUe BCaChIBaIONIeH JHHHHM NpHUEMHLIA Kaa-
naH, TO ero HernoCPejCTBEHHO 3aMOJIHSIOT NepeMellaeMol XHIAKOCThIO
yepes o6BogHOH TpyGomposox, B 06X0x 0O6GparHOro KJanaHa, H3
3anacHoro pesepByapa, ofbeM KOTOPOro ONpefensiercs H3 YCJOBHS
BO3MOXMCHOCTH INPOH3BECTH JBYXKPaTHYIO 3a/JMBKYy Hacoca, HJH U3
KaKofi-nu6o apyro# BOoionpoBOaHON CHCTEMbI, B KOTOPOJ NMOCTOSIHHO
uMeercst BOJA;

Ha BOJONPOBOJHLIX HACOCHHIX CTAHUMSAX JacTO HACOCH! 3aMONHSAIOT
BOJO# nOCPeNCTBOM CO3JaHMS BO BHYTDEHHEH HX MOJIOCTH paspexxe-
HHAI, DJA 9ero HCMOJNB3YIOTCS 3KEKTOPbl HJIH BOJOKOJbIIEBHE Ba-
kyyM-nacocsl tHnoB KBH, BBH uau PMK.

Bo3ayXxoBoJ, 10 KOTOPOMY OTCACHIBAeTCs1 BO3AYX, NPUCOeNHHSAETCS
K Haupblculed TOYKe KOpryca Hacoca ¢ YCTAHOBKOH BeHTHJs JJNA OT-
KJIOYeHHs1 BO3AyXoNpOBOJa MO OKOHYAHHM 3aJMBKH Hacoca. [locse
BEHTHJIA YCTAHABJIHBAETCH «IJ1a30K» — CTEKJSHHas BCTaBKa B ofofiMe
U1 HaOMIONeHUs 3a TMPOLECcCOM 3aJIHBKH.

Ilpu 3amonnennu BeachiBaiowlero TpyGONpOBOJa H Hacoca NyTeM
CO3JlaHHS1 BakyyMa C NOMOLIbIO BOJOKONBLEBOrO BaKyyM-Hacoca BO
HsbexkaHHe HarpeBa BOAH B NOCJAEAHEM H IJA NONOJHEHHA ee YORJIH
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BaKyyM-ycTaHOBKa CHa6xaercsi cneuyajbHBIM LHPKYJISUHOHHBIM pe-
sepByapoM. Ecau 3anuBouHbIfi Hacoc nepemeuiaeT 3arpsA3HEHHYIO
XKHIKOCTb, TO NOMOJIHHTENbHO YCTAaHABAHBaeTCsi NpeloXpaHHTeNbHLIA
peaepByap, NnpenoTBpallalONIMHA NoONajaHHe B BaKyyM-HacoC 3arpsas-
HEHHH, KOTOphle MOryT MNOBJiedb 3a coGoii ero npexieBpeMeHHBIR
H3HOC.

INocnenosarensHocTh NycKa Hacoca BPYYHYIO MpPH 3aMONHEHHH
ero BOJOH MyTeM CO3NaHHMs Pa3PexeHHs C NOMOUIbIO BaKyyM-Hacoca
clenylomas:

OTKJIIOYaeTCs1 C NOMOIbIO TPEXXOJOBOrO XKpaHa MaHOMerp BO
usbexxanue NeOPMHPOBAHHS €ro MOJNOH CNHPaJH;

eCJIH BOJa J/151 THAPAaBAHYIECKOrO YNJIOTHEHHS CaJbHHKOB NOjaercs
OT MNOCTOPOHHEro HCTOYHHKA, TO OTKPHIBA€TCS BEHTHJb Ha Tpy6Gonpo-
BOJle, MOABOJASNIEM BOAY K CallbHHKaM;

OTKPBIBAeTCSl BEHTHJIb Ha BO3LYXONpOBoae H BKJIodaercd B Jeil-
CTBHE 3JEKTPOJABHTrareslb BakyyM-Hacoca;

nocje NOABJeHHS BOJAH B «ryja3ke» BO3LYXONPOBOJ H BaKyyM-
YCTaHOBKA ¢ NOMOIUBIO BEHTHJISI OTKJIIONAlOTCST OT HAcoca;

BKJIIOYaercsl 3JEeKTPOJBUraTelb Hacoca;

nocjie npuobpereHHs arperatoM HOpPMaJbHOro 4ucia o6OpOTOB
BKJlOYaercss MaHOMeTp H NpoBepsiercsi JaBJeHHe, CO3JaBaeMoe Ha-
COCOM; ecJM Hacoc ofecrieyHBaeT JNaBJieHHe HHXXe HOPMaJbHOro, TO
3/IEKTPOJIBHraTe/lb OCTAHABJIHBAETCH, H NIPOLECC NYCKa MNOBTOPAETCS;
€cJI MaHOMeTp NOKaakiBaeT, YTO HAacoC co3flaer HOpMaJIbHOE NaBlleHHe,
TO €r'o BKJIIOYAIOT B 06C/HyKHBaeMYIO CeThb, OTKPHIBasi 3aJBHXKKY (ecsH
Hacoc Obl1 BKJIOYEH B JeHCTBHE NPH 3aKPBHITOH 3aJBHXKKE Ha ero
HanopHoM narpy6ke);

BBIKNIOYAeTCsl 3JIeKTPOABHTrareslb BaKkyyM-Hacoca.

Ilpn Hanuuuu B BaKyyM-yCTaHOBKe MNpeJOXPaHHTENbHOTO pesep-
Byapa Boja, NOCTyNHBIas BO BpeMs 3ajJIMBKH Hacoca B pes3epByap,
CIycKaeTcss B KaHaJM3alMio.

[Ipn wHenmocpencrseHHOH 3alHBKe Hacoca mnepeMelaeMol JKHI-
KOCTblO (4epe3 obBoaHOll TpyGONMpPOBOL H T. A.) BHYTPEHHSISI MOJIOCTb
Hacoca H BCaChIBAIOLIMI TPYOGONpPOBOA OKa3bIBAIOTCH NMOJ H36HITOUHBLIM
IaBJieHNeM, HMeoUWMMC B MCTOYHHKe Bojonuranusi. B naHHOM
cyyae 1O Hayaja 3aJMBKM HeoOXOJHMO C MOMOLIbIO TPEXXOILOBOTO
KpaHa OTKJ/IOUHTb BakyyMMeTp BO u3bexaHue Je(popMHpPOBaHUSA
€ro MoJIOH CMHPaNH H, CJejOBaTeNbHO, MOPYH NMpPHOGOpaA.

Ilpn nycke HacocoB M MX OCTaHOBKE ¢ NyJbTa YNpapBJjleHHsl H3
IHCreTyepcKoi Ha MOJIHOCTbIO aBTOMATH3HPOBAHHBIX HACOCHBIX CTaH-
UMSIX nepHoanyYecKas MpoBepKa HEHCNPABHOCTH HACOCHHIX arperaros
M HX TOTOBHOCTH K MYCKY NPOHU3BOAMTCS AeXYPHBHIMH palGOTHHKamu
COOTBETCTBYIOLIEro nexa uau rpynnsl (cm. § 7.5). ITyck u ocTaHOBKa
HacoCOB 3THX CTAHUMH OCYIIECTBJSIIOTCA npHGOPaMH aBTOMATHIHPO-
BaHHOrO YNPaBJieHHsi MO COOTBETCTBEHHO pa3paGoTaHHOH Nporpamme.

Ipu ocrasoske arperara HaCOCHOH craHIMM JI0GOrO Kiacca
HajeXHOCTH NeHCTBHS HE3aBHCHMO OT BMjaa YNpaBieHHs paGoroi
arperara (Dy4YHOro HJH aBTOMarH3HPOBAaHHOIO) HEOGXOAMMO NpejBa-
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PHUTENBHO 3aKphiTh 33aJBHXKY Ha 3amopHoM narpybke Hacoca H
JIMIIb TOTAA BBLIKJIOUHTH 3JIEKTPOABHraTenh Hacoca. 3areM clenyer
npekpaTtuTe Mnojaadyy BOAbBl K caJlbHHKaM Hacoca, €CJIH OHa ocyuie-
CTBIIETC OT TMOCTOPOHHEro HCTOYHHKA BOAOMHTaHHs. B cayuae
OCTaHOBKH HAcOCa Ha JJIMTENbHbIH CPOK HeOGXOXMMO OCBOGOAHTL €ro
OT 3aMOJIHAIOIEH XHUIKOCTH M NMPOU3BECTH KOHCEPBALUHIO B COOTBET-
CTBHH C YKa3aHHAMH, UMeEOLUMHC B HHCTPYKLHH 3aBOJa-H3TrOTOBH-
TeJA MO 3KCIiyaTtauuH HacOCOB.

§ 7.12. 3kcnayaTauus HACOCHbIX arperarTos

dKkcnlyaTaudMsi HaCOCHBIX arperaTtoB H BCMOMOraTeJbHOro o6o-
PYINOBaHHS JNOJXHA NPOM3BOAMTBCH MO ChelHaNbHbBIM HHCTPYKLUHAM,
paspafoTauHbIM JJIs1 AaHHOH CTaHUMH.

ITpu skcnnyarauyuu HacoCHBIX arperaToB JoJ/I’KHa BeCcTHCh Cy-
TOYHass BegoMocth (popMa 3), B KOTOPYIO HaIJEeXHT 3aHOCHTb CBe-
JleHHS O BpeMeHM NycKa M OCTaHOBKH arperara, nepe6uBKe CajbHHU-
KOB, TeMIeparype Macja H CMeHe ero B NOJIHMHHKAX, pabore Bcrio-
morarejabHoOro obopynosanus H T. A. Ha macocHplX CraHuusax c no-
CTOSIHHO NMpPHCYTCTBYIOMIUM OBGC/Y>XHBAIOIHM NepcOHAIOM B CYTOUHYIO
BEJIOMOCTb yepes oMnpejejieHHbe MPOMEXKYTKH BpPEMEHH, HE IpEBbI-
WAoWKe | 4, 33ROCHTCH TAKWKR NOKAZAKUSA BCRK UBMRPUTRALHLLY, NRU-
6opoB: BakyymMMerpa, MaHoMerpa, amnepMmerpa, BaTTMeTpa, CU€TUHKa
3JIEKTPUUECKOH 3SHeprHH M BojpoMepa.

Ilepen mepBrIM myckom Hacoca mocje ycTaHOBKH HJIM KOHCepBa-
LMK HeOOXONMMO YIAJNUTh M3 MOAIIKMHHKOB HMEIOUIYIOCS TaM CMaskKy
(nyTeM mMpoMbLIBKM MX GEH3MHOM) M 3aMeHHTb ee CBexed. B rteueHue
nepBoro Mecsina pa6orsl Hacoca 5Ty onepauuio peKOMeHJyercs MoBTo-
puth 2—3 pasa. 3aMeHy CMa3KH C IPOMEIBRKOH MOJAIUHIHHKOB ciienyer
npou3BOANTbL uepes Kaxihle 1000 u paGore Hacoca. Hano nomuuts,
9T0 CAWILKOM OOGW/IbHAS CMa3ka Bejer K Harpe€By MOJNIHIHHKOB,
TeMnepaTypa KOTOpHIX He foMxHa npesbimatb 70 °C.

He nonyckaercs BkaIouenue Hacoca B paory 6e3 BOApI, a Takxke
AnuTesbHas pa6ora ero (6ojee 3 MHH) Npu 3aKpHITOA 3axBHXKKe Ha

Popma 3
CyTounasi BefOMOCTb SKCIJIyaTallHH HacOCHOro arperata Ne
3a Mecs 19 roja
Arperat & , PeMOHT Mokasa#Hs NPHGOPOB
g |4
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HanopHOM naTpyGKe Hacoca, TaK KaK 3TO MOXeT NPHUBECTH K BHIXOAy
Hacoca M3 CTposi. 3ampelnaercsl TakXKe PeryJaupoBaTh NOAAYYy HAcoca
BO BpEMsl €ro 3KCIyaTaulH 3aABHXXKOH, yCTaHOBJNEHHOH Ha BCACH-
BaioLIeM Tpy6ONPOBOJE; 3aBHKKA BO BpPeMsi paGOThl HACOCA NTOJXKHA
6bITe TMOJHOCTBIO OTKphiTa. HacocHwilf arperar pomxen paborarh
njaBHo, 6e3s BHOpaUMH M HEHOPMAJNbLHOTO LiyMa.

[Ipn pabore HACOCHBLIX arperaroB CJeRyer BHUMATeNbLHO CJEIHThb
3a paboToii caiAbHUKOB. B KauecrBe HaGHBKH CalbHHKOB CaelyeT
ynorpebaaTh MATKYIO, YOPYIylo, NPOMHTAHHYIO cajoM XJOM4arTo-
GyMaXKHylo MNUIeTeHKy; NpPHMEHeHHe NMEeHbKOBOH HAaGUBKH He PEKOMEH-
nyerca. Cpesnl OTAENbHLIX KOJIEl CaJbHHKOBOM HAGHMBKH HaJo ycra-
HaBauBaTh noj yraom 90° zpyr x apyry. [loararupanue caipHUKOB
(KaK BCaChIBAIOWETO C PHAPABIHUYECKHM YIIOTHEHHEM, TaK H Hamop-
HOTO) cJieflyeT NPOM3BOAMTb TaK, YTOGLI Boja MPOCAuHBanach H3 HUX
PeoKUMH KaTJIsAMH.

B npouecce skcniyaTauHu € uenblo NMpeNOTBPAlUEHHS Meperpesa
3JIEKTpOJBHTaTeNe HeOBXOAUMO CJAEAHTb 3a MNOKa3aHHAMH amnep-
MeTpa HJIM BaTTMETPA, a TaKXKe 3a CTENEHbIO HarpeBa ero Kopryca.

OKCnayaTauHa HAcOCHOTO arperata BOCHIPeIaercs:

0pH HeHopMaJbHOH BHGpalLHH BaJa;

NpH TeMmepaType NOJILIMIHHKOB BbILUE JONYCTHMO;

IpH MOABACHHH ABHO C/BIMIHMONO METaJNHYEeCKOro 3ByKa, OT-
JHYAIOLIETOCSE OT KAaBHTAUUOHHOTO [IyMa;

MPY HEHCNPABHOCTH OTAEAbHHIX JeTaneH arperarta, MOTYULHX
BBI3BAaTh MOJIOMKY HJIH aBapHio.

KananusauvoHHble HAacoChl C/lefyeT OCTaHaBAMBATb AJSl UHCTKH,
KaK TOJMbKO MX [ONa4Ya CHH3HTCA M0 CPABHEHHIO ¢ HopMmanbHOH Ha
5—8 %. [Mocae k2 N0H OCTAHOBKHM KaHAJIU3ALHOHHBIA HACOC JOJKEH
OLITb OYMHIEH OT 3aCOpeHHH.

PesepBHble HacoCHble arperathl Ha CTaHUMH HeoGXOAMMO ONpobo-
BaTh He pexe | pasa B 10 guefi. PaGoTy HacocHBIX arperaTtoB ¢ OJH-
HakoBOH paboyeii XapaKTEPHCTHKOH CJEJYeT MOCTOSIHHO 4epeloBaTh.

XapaxrepHpie BHAB HENOMAAOK B pabore UeHTPOOEXHLIX HACOCOB
H BO3MOXKHbie MPHYHHBLI HX BO3HHKHOBEHHs NpHBenewsl B Taba. 7.3.

ITockOAbKY NpHYHH BO3HUKHOBEHHS KaM0O# HEeMCnpaBHOCTH MO-
et ObITh HECKOJbKO, TO B KaXKAOM CJlyyae HCTHHHYIO NPHYHHY Che-

Ta6nuua 7.3. OcHoBuble HENONAAKH B PaGoTe HMACOCHBIX ATpeTaTOB

HescnpasBocTs TIpHuUnHLY HEeHCNPABHOCTH
Hacoc mnocsie Mmycka 3anuBKa Hacoca NPOBejeHa HELOCTATOUHO TUAATELHO;
B pa6oTy He NOjaer | MOTPeGHLIi HANOP Bbillle pacYETHOTO; YPe3MepHAs BLICOTA
BOLY BCaCBIBaHHA, 3aKyNopKa TpyGKH rHADaBAHYECKOro ymior-

HEeHHs BCaCbIBAIOUWIErO cajJibHHKA H [pOCayiiBaHHe BO3-
IyXa uepe3 HEro; apTe3HaHCKHH HACOC HENPaBUABHO
YCTAHOB/EH NO OTHOWEHHIO K JAHHAMHYECKOMY YDPOBHIO
NIOJ3EMHLIX BOJ,
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Ipoponmenne Taba, 7.3

HeucnpasHocTH TpHYHHE HeHCIPABHOCTH
Honaqa Hacoca B YMEHI:LLIEHHe yHucaa OGOPOTOB HAaCOCHOI'O arperaTta H3-3a
npouecce paGOTH MAJeHHA HaNpPAXEHHA B 3JeKTPOCEeTH; IMpocachiBaHHe
YMeHbIUAeTCHA BO3Jyxa yepes CaJIbHHKH B KOPMYC Hacoca; yBe/HUYEHHe

BBICOTHl BcacblBAHHSI HACOCA; 3acopeHHe pabodyero Kojeca
Hacoca; yBeJdHYEHHe COUDOTHBJEHHA HanopHoro TpyGo-
NPOBOjA; MeXaHHYeCKHE MOBPeXAEHHA: H3HOC YIVIOTHH-
TeJbHbIX KOJel, NoBpeXieHHe paboyero Kojeca

PasphiB HamopHOH YacTH Hacoca; yMeHbLIEHHE YHCIa
060pOTOB HACOCHOTO arPerara n3-3a NaZeHHA HanpAXeHns
B 3JIGKTpPOCETH; NpocachiBaHHe BO3JyXa 4epe3 CalbHHKH
B KOpnycC Hacoca; MeXaHHYeCKHE MOBPEeXHEHHA: H3HOC
yNJOTHHTENbHBIX KOJel, NMoBpeXfenHe paGodyero KoJjeca

HenpasunbHast c6opka Hacoca; MeXaHHYeCKHe NOBpe-
XAEHHA HAcOCca WK NBWraTens; MOBHULEHHE HAMpAMKEHUS
B 3JIEKTPOCETH; NOTPeOHBIA Hanmop B CeTH MeHblue pac-
4eTHOro

Hapymenne ueHTpoBKH arperara; ociaaGirenue GojaToB
KpelJledHsl arperata X pame; nporu6 Baja; saefasHe Bpa-
IAomUXcA vYacTefl; H3HOC MNOMUHNHHKA; oclabneHHe
KpemieHnlt TpyGonpoBOAa Hacoca, HeROMycTHMO G60Jib-
was BbICOTA BCACHIBAHHS Hacoca

Hacoc anutenbnoe Bpems paGotan npm 3akpuroll 3a-
IBHXKe; KDBIIIKA caJlbHAKA 3aTSIHYTa CHJIBHO HJIH C Nepe-
KOCOM; Harpes NMOJIIHIHHKOB MOXeT OBbITb BHI3BaH KOJH-
YeCcTBOM M KauyeCTBOM CMa3KH B MOAWHNHHKe, cpaGoTKoM
BKJajbimlefl NOALUMNHHKA, upe3MepHOR 3aTdXkofl BKJa-
ABILIEH NOAIHNHAKA

Hanop, cospasaemsrit
HacocoM, B {lponecce
padoThl yMeHblUIaeTcs

ITeperpyska
Teast Hacoca

JABHra-

Hacoc npm paGore
BHOpUpYET, CAHIIHTCH
wym

Heponyctamuft  na-
IpeB Kopnyca Hacoca,
CaJbHHKA, TNONUHNHH-
KOB

JAyer ycCraHaBJHBaTh MnyTeM aHaJ/JHU3a NoKasaHHH Bcex H3MepUure/b-
HBIX ﬂpHGOpOB, KOTOpbIMH OCHamEH HacoC, H MNOCjaenoBaTesbHOTO
HCKJIIOUEHHA HEKOTOPHIX H3 NPUYHH OCMOTDOM arperara M JpYyrux
3JIEeMEHTOB YCTAaHOBKH.

§ 7.13. TexnuuyeckHe nNpaBHiAa CHATHSA XapPaKTEPHCTHK
HeHTPOGEKHBIX HACOCOB

TexHHuecKHe NPaBH/IA HCTILITAHUA JHHAMHYECKHX HACOCOB ¢ LEIbI0
ycraHOBJIeHHs1 HX Xxapakrepucruk onpenensioress 'OCT 6134—71.

Hcnbitands B 5KCNAYaTAuHOHHBIX YCAOBHSIX s yTOUHEHHs Xa-
PaKTepUCTHK HACOCOB JOJIKHbI NPOBOAHTLCA He pexe | pasa B 2 roaa.
Ilpu 3rom ycranaBaHMBaIOTCH:

HanopHasi Xapakrepucruka Q—H, onpegensiomas 3aBHCHMOCTb
Hanmopa H, co3aBaeMOro HacocoM, OT ero nojayd  npu nOCTOSIHHOM
4Hcjie 0o6OpOTOB HACOCA;

sHeprernyeckHe xapakrepuctukn Q—N u Q—n, Boipaxalomue
3aBucHMocTb MOMHOCTH N ¥ KoaHUHEeHTa NOME3HOTO fefcTBHSA 1} Ha-
coca or ero noxauu Q npH n = const; onpenenenye HanopHoi U 3Hep-
FeTHYeCKHX XapaKTepPHCTHK CjlelyeT NPOBONHTb ONHOBPEMEHHO;
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KaBUTALHOHHAA XapakrepucTHka Q — Ahgon (Q — HAS), ompe-
IeAINas CBS3b MEXIY AOMYCTHMbIM KaBHUTAllHOHHBIM 3anacoM
(nONYCTHMOH BaKyyMMEeTPUUECKOH BLICOTOH BcachiBaHHf) M TNojayeit
Hacoca (pu n — const); oHa ycTaHapAHBaeTCs B yCJOBHAX KCIHIya-
TauuH JIHIb B chyyae HEOOXOAUMOCTH IIPOBEPHTb BCACHIBAIOLLYIO
crnocoBHOCTb HAacoca H NPH HANHYHH Y HACOCA 3aiBHXKKH, MMO3BOJAI0-
e perynupoBaTth NaBJeHHe y BXOJHOTO Marpy6ka Hacoca; NMpouecce
NOJyYeHUs] KABUTAUMOHHOH XapaKTEPHCTHKHM Hacoca MogpoGHO H3JO0-
xern B TOCT 6134—71].

[Tepen cHATHEM XapaKTepHCTHK CJELYET MNMpPeJBAPHTENLHO H3Me-
DHTb JMaMeTpel TPy6ONpOBOAOB, MPOBEPHTh BEPTHKAJbHOCTH IIO-
JIOJKeHHUS] nPHOOPOB IJisi U3MEPEHHR [aBJEHUS H BLIYUCAHTbL MOCTOSH-
Hble H3MEpHTEJNbLHBIX NPHOEOPOB.

s nmocTpoeHHs HanopHoH H 3HEPreTHYeCKHX XapaKTepuCTHK
Hacoca NPH HE MeHee yem 16 mojayax Hacoca NPOM3BOAST 3aMephl
MOKa3aHWH NPUOOPOB € UENbIO ONpefetenus mapamerpoB Qug, Hon,
Non # Mgy HaAcoca. ’

CuyTka HJAH aBTOMaTHYeCKas 3amnHch foKasaHH# npuGOpoB
JIOJKHBL NPOM3BOLHTLCS He Jodbiue 15 c¢. Tlocseposarenbuocts 3a-
NHCH npHOOPOB NpH BceX pexHMaX paboThl Hacoca LOJXKHA ObITh
OJHOH W TOH Xe.

3amepsl MPOH3BOLATCA € HHTEPBAJIOM [0 fiofaue He Gonee 8 %
OT HOMHHA/JBLHOHK MOJAYH HACOCA M PEryJMPYIOTCA C NOMOWBIO 3a-
JABHKKH, DACNOJOXKEHHOH Ha OTBOAAMIEM TPyGONpOBoOJLE YCTAaHOBKH.
I ueHTpoOeXKHBIX HACOCOB HCNBITAHHA HAuMHAIOTCA C HyJeBoi
nojayud H JOBOIATCA A0 MaKCHMaJbHO BO3MOXHOH. Hcnwbitanue npy-
THX THNOB AMHAMHYECKHX HAcoCcOB (OCeBBIX H Ap.), Hao6oOpOT, claeayeT
HAYHHATh € MAaKCHMA/JbHOH TNOJAYH.

B ycnoBuax skcmiyatauMd oOnpejesieHHe MapameTpoB HACOCa
JJIt YCTAHOBJICHHS €r0 HAMOPHOH H 3HEPreTHYeCKHX XapaKTepHCTHK
TIPOUSBOJHTCS CNOCOGaMH, TIPHBENEHHBIMH HHKe.

1. CkopocTb BpaiieHHs arperara HM3MepseTcs TaXOMETPOM HJH
aBTOMATHYECKHM CUYETHBIM YCTPOHCTBOM C YHUCJIOM 0GOPOTOB 32 BpeMsi
6—15 c.

2. Tlonawa nacoca onpejensiercs Ha BBHIXONE M3 Hacoca Mnocle
oT60pa KHAKOCTH HA OXJIAXAEHHE, MPOMEBIBKY H CMAasKy ero 3JeMeH-
ToB. [lozaua Hacoca B YCJIOBHSIX SKCIIyaTallid MOXKET H3MepSiThCH
00beMHBIM CMOCOG0OM, C MOMOWBIO BOAOCJHBA, 3J€KTPOMATHHTHLIM
pacxoiomepoM, HO HanGoJlee 4acTO IJf 3TOH LM HCMOAb3yeTcs
cyxalouee ycTpoicrso. B nocnesneM ciyyae nofaya Hacoca omnpefe-
Jserca no ¢opmye

Qonch.erh, (7~1)
rie Ak — nepenaj naBjeHHN B CyXawiieM YCTPOHCTBE, KOTODbif
uaMepserca NpHOOpoM KJaacca TOYHOCTH He HWXKe |, NpH 3ToM LIKaja
npubopa LOJIKHA HCNOJNb30BaTbCcA He MeHee yeM Ha 2/3; Koy —
NOCTOSIHHAs CYXKAloW[ero YCTPOACTBa, onpexenasieMas B OCHOBHOM Iy-
TeM TApUPOBKH WJIH pacuera.
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3. Jlnsa onpenejieHHs HANoOpa, CO31aBAEMOTO HaGOCOM, M3MepPAeTCs
naBJieHHe HA BXOJe H BbIXOAe M3 Hacoca. Hanop, cosnapaemsiii Haco-
COM, BBHIUHCHAsiETCS MO GopMmyJe

H =2, —2,+ (P, % P,)pe + (v; —v}) /%, 7.2
Tie 25, 2x — BepTHKaJlbHblE OTMETKH MOJIOXKeHHs npuGOpOB mpH
TMOJIOXKHTENIbHOM H36GHLITOYHOM JaBJIeHHH, COOTBETCTBYIOUHE LEHTPY
TPeXXONOBOro KpaHa, ycTaHaBJIHBaeMOro HeNocpejCTBEHHO Moj H3Me-
pUTeNbHBIM NPHOGOPOM, a NPH paspeXeHHH — TOYKE TPHCOENHHEHHS
BaKyyMMeTpa HJIH MaHOBakyymMmerpa; P, H P, — jaBienve no noxa-
3aHHSIM NPHGOPOB, COEIMHEHHHIX COOTBETCTBEHHO CO BCACHLIBAIOLIHM
M HalOPHBIM NaTpy6kaMu Hacoca; p — IUIOTHOCTH INepeKauHBaeMok
MHIKOCTH; Uy, Uy — CKOPOCTH JBHXXEHHSI XHIKOCTH B COOTBeT-
CTBYIOIIMX TAaTpy6Kax Hacoca; 3HAaK «—» COOTBETCTBYET MOJOXHTEJb-
HOMY HM3OBITOYHOMY JABJIEHHIO, 3HAK ¢«+» — paspexeHHIO.

[1pH HcnbITaHHH HAacoca HAa BXOAE JOJNKHBI NPUMEHSTHCS NPHGOPH
IaB/leHHs1 Kjacca TOYHOCTH He Hixe 2,5, Ha Buixone — He nuxe 1,6.
[Tpu6oprr napienus BHIGHPANOTCs TakHM o6pasoM, YToOH MMpH HCIMbI-
TaHHH Hacoca LiKa/ja nmpubopa HCMO/b30Bajach He MeHee ueM Ha 2/3.

4. MomwHocTh Hacoca B YCJAOBHSIX SKCIUIyaTalMM OINpeeNsiercs
€ NOMOIIBIO OXHOro TpexdasHoro HIH JBYX OXHODAZHHX 06Da3UOBHX
BaTTMETPOB H yCTaHABJMBAaeTcs B JajbHeHlueM no ¢opmyJie

Non= "lnnNnonn. B (7.3)
rie Npops. gp — MOIIHOCTH, MOJABOJHMAs K KJeMMaM JBHrarels,
KBT, My, — Ko3apdHUHEHT noJiesHOro AEHCTBHs 3JeKTpOLBHTrarens.

Beanuuna KI1J1 3aBucuT oT cTeneHH 3aTpyskH ABHrarelis H onpeje-
JISIeTCs1 NyTeM NpelBapHTEeNbHOrO HCMBITAHHS mochenHero. Bee mnoka-
3aHHSI H3MepHUTENbHHX NMPHOOPOB 3aMHCHIBAIOTCS B XYPHAJ ONBITHBIX
nanneix (popma 4); B rpade «[Ipumedanue» xypHana ¢ukcupyorcs
NOCTOSIHHble BEJHYHHBl JJI8 YCTAHOBKH.

dopma 4
JKypHa/n OnuITHHIX JAHHLIX HCOBITAHMA Macoca
JAI CHATHA €ro paGouMX XapaKTepHCTHK
MecTo HCMBITAHHA:
Mapka u HOMep Hacoca:

Iara ucnuiTaHuA:

MouHocTs

HaBaenHe JaBiedHe '

IMepenagn BXOJHOTC BbLIXORHOTO TNopBoguMmasn

y y o K 3JeKTpO-

Ne AaBJeRus naTpy6Ka naTpy6ka ABHPBTeJ’!’IO Mpu-
onumra | B CyKaolem uacoca Py Hacoca Py N ’ Meganne
YCTpOACTBE, noas. nB
MIla
fenenHd | Mrla | genennn | MIa | genennnt | kBT

WcnuitanHe mpoBopmaK:
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bPopma §

Xypnan o6paGoTKH ONHITHHIX AAHHHIX MO CHATHIO PaGOYHX XapaKTepHCTHK
Hacoca
Mapka n HOMep Hacoca
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O6paGoTKY BRMOAHAMNH:

PesynbTarhl MCHBTaHHH HCNONB3YIOTCS AJ1S1 BBIYHC/IEHHS OMBITHHIX
3HayeHHH napameTpoB Hacoca no dopmynam (7.1), (7.2) u (7.3),
KOTOPEBIE 3aHOCATCS B XKYpHaJ 06pabOTKH ONBITHLIX JaHHBIX (hopma b).

Tak KaK B npouecce UCHHITAHHA YHCIO OGOPOTOB HACOCHOTO arpe-
rata H3MeHseTCsi B 3aBHCHMOCTH OT Be/IHYHHBI 3arPy3KH 3JIEKTPOIBH-
raresisi, TO ONBITHbIE 3HaYeHHS MapaMeTPOB HAcOCa MePeCYHTHIBAKTCS
Ha MOCTOSIHHOE YHCJIO 06OpOoTOB Mo ¢opmynam:

Q =Qon ("/non); H = Hop(n/non)’; N = Nog(n/non)® (7.4
3nauvenns Q, H u N ucnoabaytorcs Aas Buuncaenuss K1 nacoca:
n = pgQH/1000N. (7.5)

[Tepecuntannple nMo 3aKOHY NPONOPUHOHANBHOCTH MapaMerphl Q,
H u N, a Takxe 1 Hacoca 3aNMHCHIBAIOTCH B COOTBETCTBYIOUHE rpadsr
XypHa/ia GOpMEl 5, H Mo MX 3HAUEHHSIM 3aTeM CTPOSITCS XapaKTepH-
CTHKH Hacoca.

§ 7.14. Pesu3ans M peMOHT UEHTPOOeXHBIX HAacOCOB

OcMotp (peBH3Hs) HacOCOB JOJIKEH MPOH3BOAHTBCS €XeRHEBHO.
[pu xaxmofi ocTaHOBKe, a npu paGoralomuX HacocaXx — 6e3 ocTa-
HOBKH MacTep, MeXaHHK CTaHUMH HJIM CTapmHA Mo CMeHe NOJIKHBL
NpOBePATh COCTOSIHHE KpernJeHHs (pYHIAMeHTHHIX 60JTOB H KOHTPOJb-
HBIX IUTH(TOB, COENMHHTENAbHBIX MYdT M (aHUEBBIX COENHMHEHUH Ha-
COCOB, ‘MONIMHIHHKOB Hacoca (KOJIHYECTBO M KauecTBO CMasKH B HHX),
CaNbHHKOB Hacoca u ux HaGuBKH. Heof6xogumo nocrosiHHO Habujlo-
Jarb 3a NJABHOCTBIO XOja arperara, GuenHeM H BuOpauued Bana.

B npouecce skcnayarauuy uactb ferafeli M3HamMBaerca OhicTpee
APVYTHX 3JIeMEeHTOB Hacoca. BpeMs H3HawmuBaHuA Jerajeidl B OCHOBHOM
32aBHCHT OT UYHCTOTHl JlepeKauHBaeMOH MHJKOCTH, e€e TEMIEepaTypH,
BeJHUYMHBl PaspexkeHHss BO BcacHBaloueM Tpy6ompoBolie Hacoca
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# np. HauGonee GLICTPO M3HAMMBAIOTCA 3AUMTHBIE H YIJIOTHSIOMHE
KOJIbLta, 3aLRHTHBHIE BTYJIKH H CaJbHHUKOBas HaGWBKa.

Bennyuna paiMaNbHOro 3asopa B YIJIOTHHTENbHBIX KOJbLAX
LUEHTPOOGEKHBIX HACOCOB YCTAaHABJNMBAETCA 3aBOAOM-H3TOTOBHTENEM
M B cpejHeM A KoJeu puamerpom Ao 500 MM no/kna GbiTh paBua
0,2—0,3, ana kosew GoJbLIErO AHaMeTpa — COOTBercTBeHHO 0,3—
0.6 mm. B cpoxu, ycranasnuBaembie r/IaBHbIM HHXEHEPOM H B 3aBH-
CHMOCTH OT KOHCTPYKHUHMH H ycJOBHH pafoTel Hacoca, HO He GoJee
yem yepe3 8—10 TeIc. 4 ero paGoTei JONHHA NPOU3BOLHTBCA MOJNHAsS
peBH3HR (KanHTalbHBIK peMORT Hacoca). [lepen Hawanom M nocie
KamuTaJbHOrO PEMOHTA MPOBOJHTCH KOHTPOJNbHOE HCIBITaHHE Hacoca
JJIg YCTAaHOBJIEHHS KadeCcTBa PEMOHTA M XapakKTepHCTHKHM Hacoca.
Ilo nposeseHHs HCMBITAHHA KOHTPOJIbLHO-H3MEpHTENbHBE NPHGOPHL
c/lelyeT TNpPOBEPUTb H YCTAHOBHTbL [IONPAaBKH K MX NOKa3aHMNM.

§ 7.15. O6a3asHoCTH AexypHoro
H OGCAYKHBAIOLIETO NEPCOHANA CTAHUMH

O6sA3aHHOCTH [eXYPHOro MNEpcoHala CTAaHUHH ONpefesioTes
JOJIKHOCTHOR HHCTDYKuMe#, YTBep»kJ1aeMO#i TIJIaBHBIM HHXKEHEpOM.
I'papuk paboThl yTBep>KIaeTcs HayaibHHKOM cTaHUuuH. Hapywenne
rpajguKa BOCNpellaeTcs, ¥ 3aMEHa OJHOIO JeXYPHOTO APYTHM J0-
nycKaercs JHIIb C pa3pewleHHs HayaabHMKa cTaHuHd. [lponomku-
TeJLHOCTh CMeHbI Jo/xHa ObiTh He GoJsiee 8 4, nepepblB MEXIY CMe-
HamMH — He MmeHee 16 y. [lexypcTBO B TeyeHHE IBYX CMeH IOADAJ He
jponyckaercs. KonuyecTso JiexypHbIX B OZHOH CMEeHe Ha CTAHUMH
ornpesieisieTC IITAaTHHIM PACTHCAHHEM B COOTBETCTBHH C YCJOBUSIMH
o6cayKUBaHHA OBOpPYIOBaHMs W TpeGOBaHHAMM TeXHHKH Gesomac-
HOCTH.

[Ipuns Ha pa6GoTy, HAexypHBIH NOJOKEH NPHHATH OT NMpeibliyLIero
JEXKYPHOTO CMEHY, a 710C/Ie OKOHYaHHs JeXYPCTBa CHATh €€ JNEeXYp-
HOMY, BCTyMaloUIEMY Ha CMeHy no rpaduky. ¥YXox ¢ nexypcrea 6es
cliaud CMeHBl 3anpeliaercs. HEHHHMaﬂ CMEHY, JeXYpHuIR ofs3aH
B COOTBETCTBHH C LOJIXKHOCTHOH HWHCTDYKUHei:

03HAaKOMHTBCS TYTEM OCMOTpa C COCTOSIHHEM H PEXHMOM paloTHl
BCero 0GOPYIOBaHHS Ha CBOEM YYacTKe;

y3HaTh OT CAAIOUEr0 CMEHY O COCTOSAHMH OGOpYJIOBaHHsS, 38 KOTO-
pbiM HeOoGXONHMO YCTAHOBUTb ocofoe HaGJIoNenHe, YTOGH Npenymnpe-
IHTb BO3HHKHOBeHHE HEMOJNAJ0K U aBapHil, a Takxe 06 060pyLOBAHHH,
HaXONAlEMCA B PeMOHTE;

NPUHATH OT CLAIOMIETO CMEeHY M MpOBEPHTL HHCTPYMEHT, 3anac
cMa304HOro, 0OTHPOYHOTO ¥ NpoYero MaTepHassoOB, KJIOYH OT NOMelle-
HH#, XypHaAbl H BeJOMOCTH;

O3HAKOMHTBECA CO BCEMH 3aNHCSIMH H paclopfXeHHsSIMH 332 BpeMd,
npouiejiliee C MpeabAYUIEr0 CBOEro JeXypCTBa;

NPOBepUTh HCNPaBHOCTb BceX CPEIACTB CBSA3H, TOYHOCTh 4HacOB,
HalMH4YHe H HCNPABHOCTb CPEACTB aBAaPHHHOro OCBElIEHHS,;
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COOBLIUTD CTapIIeMy JeXypHOMY O BCTYIJIEHHH HA CMEHY H O BCeX
HeJOCTaTKaX NpPH NpPHEMKe CMEHBI;

OOpMHTBb NMPHEMKY H CHAady CMEHBI 3aNMHUChIO B XXypHAJ/e HIAH Bello-
MOCTH 33 MOAMHCAMH NpPHHHMAIOIETO H CAAIOWIETO CMEHY.

3anpemaercs ciaya H NMpPHEMKa CMeHBl BO Bpemsi JHKBHIAUHH
aBapvM MJH BbINOJHEHHS OTBETCTBEHHBIX MPOU3BOACTBEHHLIX Ofle-
paunii. B noxobueix ciyuasnx Bonpoc O caaye M npueMKe CMEHHI pe-
maercs ajgMuuucTpanueid. [lepenaua CMenwst NpH HeHCrpaBHOM CO-
CTOSIHHM 060pylOBaHHsI HJIM HENOCTATOYHOM 3allace 3KCNJyaTauHoH-
HBIX MaTePHasIOB MOXeET GHITh paspeLieHa TOJNbKO IVIaBHbIM HHKEHEPOM
(8 nucbmeHnol ¢opme).

[Ipu HemcnpaBHOM COCTOSHHH CBSI3H JeXYDHBIA, ciaBmuii cMeny,
0643aH JHYHO COOOMIUTL O HEHCNPABHOCTH JHCNETYepy /M MVIaBHOMY
HHXKEeHepy. :

HexypHblfi NepcoHas SABASETCA OTBETCTBEHHBIM 32 MpPaBHJLHYIO
u 6ecnepe6oitnyio pa6oTy 060pyn0BaHHA 06CAYKHBAEMOI'O HM ydacTKa
cranuuu. OH 06s3aH ofecneyHTb HaHOOJNee SKOHOMHUHYIO H HAleX-
HyI0 3KCIAYaTalHi0 3TOr0 O60pYAOBAHHS B COOTBETCTBHH C rpadu-
KaMH, HHCTDPYKUHAMH HJH ONEepaTHBHBIMH TPeGOBAHHUAMH BLILIECTOS -
lero JiexypHoro.

JexypHbifi nepcoHan NOMKeH CHCTeMaTHYeCKH OBXOAUTb U OCMa-
TPUBaTb 0OGOPYJNOBaHHe, pe3yJAbTaThl OCMOTpA 3aHOCHTb B COOTBET-
CTBYIOWHe XKYPHAJBl, BECTH 3alUCH MOKasatedell paboTel 060pynOBa-
HHA B JXypHajaX M BeJIOMOCTAX.

IlexxypHBl# nepcoHas o6s3aH CTPOro cobiaonarb H TpeboBaTh OT
APYTHX BHIIOJHEHHS BCEX YCTAHOBJEHHLIX [/ HACOCHOH CTaHIHH
NpaBHJI M HHCTPYKUHH.

HexypHbIM 3anpelnaeTcs oCTaBisiTb CBoe paGouyee Mecro. Ilpu
HaJIHYMH HA y4acTKe JBYX H 60Jjiee NEeXYPHBIX MJaJIeMy JexXypHOMY
Mo CMeHe paspelllaeTcsi OCTaBJATh cBoe pabouee MeCTO MO CleuHalb-
HOMY pa3pelleHHIO CTapIlero AJs BHITOJHEHHS paGoT, MpelyCcMOTpeH-
HBIX MECTHBIMH HHCTDYKHHSIMH.

B cayyae aBapuum oGOpPYAOBAaHHsS HACOCHOH CTAaHUHH JEXYPHBI#A
MepcoHaN JOJMKeH:

NpHHATh Heo6XonuMble Mephl K BOCCTAHOBJIEHHIO HapYLIEHHOro
pexxuma paboThl CTAHUHMH TyTeM BKJIOYEHHs pesepBHOT0 060pYyNOBaHHS;

TMOCTABHTh B H3BECTHOCTb 06 aBapHH CTaplIero NocMeHe JHCIETYepa;

B janbHEHAIMX CBOMX JEeHCTBHSAX PYKOBOLCTBOBATBCS MECTHOH
MHCTPYKIHEH MO JMKBMAALUMH aBapHH.

TF'nasa Il aKCNAYATAUMS BO3AYXOAYBHBIX
H KOMIIPECCOPHBIX YCTAHOBOK

§ 7.16. BoapyxonyBHbie H KOMnpeccOpHbie ycTaHOBKH. OGopyloBanue

MamHHHBIE NOMElEeHHs BO3NYXOIYBHbIX M KOMIIPECCOPHBIX CTaH-
uuii cjaenyer pasmemiaTb Ha MHHHMa/IbHOM PAacCCTOAHMH OT MecTa
norpeGeHHs CKaTOro BO3AyXa H 3JEKTPOpPACNpPeNe/HTENbHBIX YCT-
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pofictB. BosayXxolyBHEIe H KOMNpeccopHEle arperaThl ZOJ/KHEI GBITh
CMOHTHPOBaHBl B COOTBETCTBHH C 3aBOACKOH HHCTpyKuHuel. [locne
3TOTO HX HMCOLITHIBZIOT, A 3aTeM cJalT B IKCIUTYATALHIO.

Tpy6onpoBofbl BO3LYXOAYBHLIX CTaHUMH fIpH JAHAMeTpe JO
1000 MM c/epyer BBIMOJMHSATL M3 JMCTOBOH crasH ToAMHOR 3 MM,
npu puamerpax 6Gosee 1000 MM — To/MHHOK 4 MM; TpPyGOIpOBOAML
KOMIMPECCOPHBIX CTAHUMH AJs  CKATOro BO3LYyXa — M3 CTajbHBIX
6eciiOBHBIX TpYO; BOASIHbIE — M3 Tras30BbiX MJH OecllloBHEIX TpYO,
MacJ/gHbe — H3 MeIHbIX HJH OecLIOBHbIX cTanbHbIX TpyO. Macio-
NPOBOALI HJIM OXJaxjawouue Tpy6onpoBOAB CTAHUHMH HalO coopy-
JKaTb TaK, 4TO6Bl OHH He BHOPHPOBAJIH H He MewaJH 06C/Y>XHBAaHHIO
o6opyroBaHus,

Bo3nayXxonoyBHbIE M KOMIDECCODHBIE YCTAHOBKH JAO/MXKHbHL OHITb
OCHAWEeHBl  CJEAYIOIHMH  KOHTPO/bHO-U3MEDUTENbHEBIMH  NpHGO-
pamu:

BO3JyXOMepamu JAJisi ONpeleNieHHst KOJIHuecTBa BO3AyXa, moja-
BAaEMOTO arperatramu; NpPH TNOPIIHEBLIX KOMIIPECCOPHbIX MAMHHAX
BO3/y XOMepbl HEOOXOAMMO YCTAHABJIMBATBL 1OCHEe BO3NYXOCOOpHHKA,
BblpaBHHBAIOLIET0 HEpPABHOMEPHYIO NOa4y MAaUIHHBIL;

MAHOMETDaMH JJIsi M3MepeHHs! JIaBJIEHHs! CKATOMO BO3AyXad; NpH
MHOTOCTYNEHYAThIX MaliHHaX MAHOMETDPbl YCTaHABJHBAIOTCH Ha Kax-
IO CTYTIeHH MaumiMHbl, MaHOMETPaMH Takke 0GOPYAYIOTCS BO3LYXO-
cOOpPHHK H CHCTemMa MacJ/olpoBOiad;

TepMOMETpaMH [JIsi H3MepeHHsl TemlepaTypbl BO3JyXa H BOABHI,
MCTIONb3YEeMOH /11 OXJaXJeHHsT MaUulHHBI;

BOIOMEPOM /I ONpejesleHHst pacXofa OXJaxKjaeMOH BOJHI;

BOJITMETDOM, amIlepMeTpoM M BaTTMETPOM JJIf1 KOHTpOJA 3a
paboTofi 3JEKTpPOABHIATeNsl arperara.

Tpy6onpoBoin H apMaTypa ycTaHOBOK, paboTalomuX B YCJAOBHAX,
KOTZa TeMmnepatypa OKpyxatwomeli cpeast X0Ts Obl NepHOAHYECKH
MOXKET OuiTb HHXKE HYJS, BO H30ekaHHe 3aMeP3aHMst B HHX KOHJEH-
caTa eXerofHo A0 HACTYILIEHHS XOJIOJOB JOJKHbI GLITh OTerJieHsl H
NOArOTOBJAEHH K paboTe B 3UMHHX YCJOBHAX.

Oas BplpaBHUBAHUs 110J4a4YH YCTAHOBKH C KOMIIDECCOPHBIMH Ma-
[UHHAMH NOCHefHHe CHab>KaloTcs BosayxocbopHuKamu (pecHBepamu),
KOTOpble MOHTHPYIOTCA B cooTBercTBHM C «[IpaBuiiamu ycrpoiicTBa,
YCTAHOBKH H OCBHIETENbCTBOBAHMSA COCYAOB, paboTarmoumux noj nas-
JNeHHEMD,

Bce ocHoBHOe 060pYAOBaHHe BO3AYXOAYBHbIX H KOMIPECCOPHBIX
CTAaHUMH, @ TaKkKe BEHTHJIH H 33 BHXKKH, HMEOUKecst Ha Tpy6onpoBo-
Jlax, JOJKHBI HMETb CBOH HOMep, COOTBETCTBYOWHH HOMepy Ha obwed
cXeme KOMMYHHMKAauu# oOOpYIOBaHHSI CTAaHUMH, KOTOpas JOJIKHA
ObiTh BbiBEWIEHA B MAIIMHHOM 3aje Ha BHJAHOM mecTe. Ha BeHTHIAX
M 3aIBHXKKaX JOJXKHBI OblTb Tak:Ke H306paieHbl Kpacko# ykasaTesnH
IBH2KEHHS CPellsl H HanpaB/edusi BpameHHs MaXOBHKOB.

Kaxkaas Bo3AyXOAYBKa, KOMNpeccop M HX [ABHTaTeIH JOJKHHI
MMeTb: NMACOPT ¥ 3aBOACKYIO WHCTPYKLHUIO 1O SKCNIyaTauuy, paboune
XapaKTePHCTHKH H NOJHbIH KOMIIEKT YepTexkell HX AeraJsedl, BKIIOYas
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cBopounnifi yeprex. [lepeunciieHHas JOKYMEHTAILHs IO CBOEMY cofep-
JKAHHIO aHAJIOTHYHA AOKYMEHTAlLHH, KOTOPOH cHaGXKaercst KaKIulf
arperat HacOCHOH CTaHLMH.

§ 7.17. Ixcnayatauus ycTpodcTe aas 3abopa,
OUHCTKH M NOJAYH BO3JyXa

Bosayx, sabupaemblil BO3NyXO/LyBKaMH H KOMNPECCOpaMH, JAOJKeH
6bITh BO3MOXKHO Gosiee uHcToiM. C 3TO# uesblo maxTel Ads 3abopa
BO3ZYXa DEKOMEHJyeTCs BbIBOAHTb Bbillle KOHbKA KpBHULH 34aHHS.
[oouncTka BO3AyXa, 3a6HpaeMOro yKa3aHHLIMH MallMHAMH, A0JKHA
OCYIIECTBJAATLCA HA Mac/sHBIX (HIAbTpaX.

OcmoTrp H TpOMBIBKY (GH/IBTPOB CJICLYET NPOH3BOLHTH MO MOTpel-
HOCTH B 3aBHCHMOCTH OT CT€NeHH HX 3anbiJIeHHOCTH: JIeTOM — 4Yepe3
15 nue#t; 3umoit — uepe3 30 guedi. Ceruarble MeTaMIHUECKHE QHILTPHI
npombiBatotT ropssuuM 5—10 %-ubim pactBopoM combl. I[IpH o6cnyxu-
BaHHH BO3AYXONYBHHIMH MamIMHAMH KaHAJM3AUHOHHBIX OYHCTHBIX
COOpYXKEHHH OYHCTKY BO3[lyXa cJ/eflyeT NpOH3BOAMTDL JIHIIbL NPH pac-
npeje/ieHHH ero MeJIKOODHCTHIMH aspaTopaMH; NpH Nojade BO3AyXa
KPYNHBLIMH MY3bIPSIMH OYMINATh BO3LYX OT cojepiKaiefics B HeM
NbIIH HeT HeoOXOAHMMOCTH.

[Tpu skcnsmyaTauuu BO3LYXOCGODHHKOB, HCIOJb3YeMBIX NJS Bbl-
pPABHHMBAHK¥A I0JAYH KOMIPECCOPHBIX MallMH W [Js 3ajepiKaHus
CollepIKaliuXCst B BO3/yXe BJaru H Maces, HeoGXOAHMO CBOEBPEMEHHO H
peryJsipHo, He pexe 2 pas B cMeHy, BblIyCKaTh H3 HHX BOLY H MAcJIO.
Cnyck KoHIeHCaTa H3 BO3AYXOCGOpHMKA MAO/KEH TPOH3BOLHTHCS
TaKXe nepel KaxjplM NnyckoM mamMusl. | pas B 2—3 roaa Bo3fyxo-
c60pHHKH CJIeflyeT OKpaulMBaTh CBeTJIOH MacjsiHOH KpackoH.

Bo3spyxoc6opHHKH NO/MKHEI NEPHOIHYECKH OUHIAThbcst. BHyTpeH-
HIOIO OYHCTKY HX OT CTYCTKOB Macjla H NPOUYHX OCaJKOB CJeLyer nmpo-
H3BOIHTbL HE pexse | pasa B noJirofa nepei npoiyBKOR BO31YXONpPOBO-
noB. KanuranpHbif peMOHT BO3LYXOCOODHHKOB JOJIXKeH — OCyle-
CTBJIATBCA B CJyyasx ofHapyKeHHs NPH OCMOTPaX Ha WX BHYTPEHHHX
H HapyXHbIX T[OBEPXHOCTAX, narpy6kax, ¢uaunnax H apmarype
3HAUHTEIbHBIX KODpPO3HOHHbIX 00pasoBaHMi, a TaKke N0 YKa3aHHIO
rOCYapCTBEHHOH MHCIEKUHH.

PerynupoBaHue nogayn Bo3jyXa OT YCTAHOBKH OTJHEJIbHHIM MOTpe-
6uTeNsIM JOJKHO ObecrieynBaThCs € NOMOIILIO KOJJIEKTOpa-pacnpene-
JIuTeIsl, HMEIOWEro COOTBETCTBYIOIee KOJIMyecTBO OTBETBJIEHHH B 3a-
nopHo#t apmarype. 3amnopHas apmaTypa pacnpejie/iutesst B npotecce
3KCRJIyaTaUHH YCTAaHOBKH JAOJKHA TMOCTOSIHHO COAepxKaTbCd B HC-
NpaBHOM COCTOSIHHH H DPEMOHTHPOBATbCS B CPOKH, YCTaHOBJIEHHBIE
I/ KPaHOB H 3ajBHIKEK.

§ 7.18. Ixkcnayatauus BO3AYXORYBHLIX W KOMIPECCOPHHIX MALIHH

B mpouecce o6cayKHBaHHsA CTaHUMA ¢ BO3LYXOAYBHBIMH H KOM-
npecCOpHLIMH MamMHAMH JOJKHA ObiThb ofeclieyeHa HOpMalbHAst H
GecnepeGofiHas paboTa KaK CTAHUHMH B lEJOM, TaK H OTIEJbHBIX ee
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arperaToB. Pa6ora nmo ofecneueHnio HopMaslbHOro M GecnepeGoAHOro
(GYHKIHOHHPOBAHHS YKA3aHHLIX Belllle KOMIDPECCOPHBIX CTaHUHUH Sa-
KJII0YyaeTcst:

B TOCTOAHHOM YXO[e H Haj30pe 32 COCTOSIHHEM COOpYMXeHHH H
060pYEOBaHUS;

B CHCTEMATHYECKOM OCMOTpe JeHCTBYIOMEro H pesepBHOro 060-
pYAOBaHHsS H COODYXKEHHH;

B TeKyIlleM PeMOHTe 060pYyLOBaHHS H COOPYKEHHH, NpeoTBpallalo-
IeM HX JajibHeRIIHH H3HOC H aBapHH;

B KaNHTAJbHOM peMoHTe ¢ LeJbi0 OOHOBJEHHS OTASJLHHIX HacTel
060pyNOBaHHA, MEXAHH3MOB H COODYKEHHH;

B BHINOJIHEHHH HCMBLITAHHN H MCCAEN0BaHHH, B NOCTOSHHOM NpOBe-
JEHHH YYera, OTUETHOCTH H anaause paboThl Bcero o60pYOBaHHSA
CTAHIMH M OTAEJNbHEIX €e arperaroB-C uebi0 BhIABJICHHS HanGojee
3KOHOMHYHBIX PeXHMOB 3KCIIyarauun o6opyROBaHHS CTaHUHH;

B BEJEHHH TIOCTOSIHHOTO KOHTPOJISI 32 COOJIONEHHEM HOpPM pacxoza
3/IEKTPO3HEPTHH, TOPIOYero, CMasOuHbBIX H OOTHPOYHBIX MaTepHaJIOB;

B NOCTOAHHON Gophle 3a CHHXKEHHEe BCAKOTO poja NMpOH3BOJACTBEH-
HBIX TOTepk;

B €XeTOfHOM NpOBepKe 3HAHHSA NEPCOHANIOM NPaBHJ SKCIJIYyaTanHlH
000pyIOBaHHSA CTAHIMH.

C uenpio obecnevernsi HanboJiee SKOHOMHUHBIX YCNOBHH 3KCIIya-
TalHH OBOpYIOBAaHHA CTAHIMH HAa OCHOBe HHCTPYKUHH 3aBOAA-H3ro-
TOBHTeJIS1 U TNpPOBefeHHBIX HAa MeCTe HCCJelOBaHHH paspabaThiBaercs
crenHajdbHas WHCTPYKUMSA NO SKCIJIyaTauHH BO3LYXOAYBHHIX M KOM-
NPECCOPHBIX arperatos.

Ipu pasMemenuH BO3AYXOAYBHHIX MAWHKH B JETKHX HeoTalJHBae-
MBIX CTPOEHHAX, 3aIMILAIOMHX JHIIb OT aTMOCQepHBIX OCaiKOB,
B KauecTBe MX NPHBOAA CJefyeT NPHUMEeHATb ACHHXPOHHBIE 3JIEKTPO-
JBHraTesi TpeXx¢asHoro Toka B 3akpeiToM Henosisenun [14). [Tpu Bhi-
fope cmMa3oyHOrO MaTepHaja JJjsi MalluH, paboTalouiuX B yKasaHHBIX
YCJOBHAX, cJelyeT YUHTHIBaTbL Npele/IbHBHE 3HAYCHHS TeMIeparyphl

HApY>KHOTO BO31yXa, NpPH KOTOPHIX OHH OYAYT SKCIJIyaTHPOBATbCA
(151

Cy‘rom—xaﬁ BEAOMOCTb 3KCIIYATalHK

N — 32
Komnpeccop PeMOHT KOMMNpeccopa
(BO3RYXORYBKa) (BO3RYXOAYBKH)
C o Ounmen | Cnymen
(RoGap- Tepetn- BO3AY-~ KOHJEH-
ocTa- 71€H0) TH calb- | xqcBop- caT 3
o | TIYWEH | yopnen MacJ0 HHKH HHK BO3AYXO- nocra- nymeH B
el 5 cO6opHHKa | BJEH HA | sKcnaya-
Sy = PEMORT TAUKIO
= | O
Y-MHH Y-MHH Y-MHH Y-MHH 4Y-MHH 4Y-MHH Y-MHH Y-MHH
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TpyGonpoBonn B npefenax CTaHUHH U BHE €€ JOMXKHB HAXOAHUTLCS
TOJ, NOCTOSIHHBIM HabJoeHnemM o6c/yXuBalowero nepconana. Ocmorp
H TPOBEPKY CcOCTOSIHMSL TpyGONpOBOAOB H apMarypbl TNpOH3BOAST
B CJeAYIOUHE CPOKH:

Hapy>HbI# OCMOTP TPyOONPOBOAOB M NpPOBEPKY COEAHHEHHH H
Ca/JLHHKOB apMaTypbl — €XeJHEBHO;

NPOMBIBKY H NpPOJAYBKY TpyGONpOBOJOB B INpefesiaX CTAHUHH —
He pexe 2 pa3 B rof (BecHOH M TO3JHEH OCEHbIO) NpH TeMmieparype
Bhillle HYJIS;

peMOHT 3amopHoit apMarypnl — He pexe | pasa B roa B nepuon
PEMOHTA OCHOBHOTO OGOpYIOBaHHS CTAHLHH.

[TpoBepka KOHTPO/bLHO-H3MEPHTENBLHEIX NPHBOPOB HOJIKHA TPO-
H3BOJUTHCH B CPOKH, YycTaHaB/lHBaeMble TpadHKOM B COOTBETCTBHH
C [IpaBH/IaMH, NpelyCMOTPeHHLIMH HHCTpYKUHe# Komurera cranpmap-
TOB H H3MEPHTE/IbHBIX NPHOOPOB. B COOTBETCTBHH C cogepiKaHHEM
3THX MpABHJ COCTABJsieTCs ClelHa/lbHass HHCTPYKRUHS MO DPEMOHTY
H YXOAY KOHTDPOJNbLHO-H3MepHTe/IbHOH alNapaTtypsl CTaHIHH.

He pexe 1 pasa B 1—2 rona B npotuecce 3kclyarauni Bo3ayxo-
AYBHHIX H KOMIPECCOPHBIX YCTAHOBOK HEOOXOAMMO OCYLIeCTBJATH
CHSATHE XApaKTEPHCTHK MJIH HHJAMKATOPHBIX JAHarpaMM KaXXJoro
arperata CTaHIHH.

[Ipn skcnayarauuy BO3LYXOAYBOK H KOMIDECCODOB BeNETCSl CY-
TOYHas BelloMOCTh 1O (opme 6.

§ 7.19. IO u NIMNP Bo3ayxoayBHBIX
H KOMNPeCCOPHbIX MallHH

OpraHH3auuio cUcTeMB MJaHOBO-NpeyNpefHTENbHbBIX OCMOTPOB
(IITI0) u pemountoB (II[1IP) cneayer BecTH COryIacHO HHCTPYKIHH
MunHcTepeTBa XHIMULHO-KOMMYHaJMbHOro Xo3sificrBa PCOCP.

CucreMa 0Gsi3aTe/IbHbIX MEPHOJHYECKHX OCMOTPOB COCTOHMT H3:

eXKeJHEBHBIX OCMOTPOB PYKOBOJSIGHM NEPCOHANOM BCEr0 MAIIHH-
HOTO 3aJ1a H €ro 0GOpyAOBaHHS;

Popma b
KoMnpeccopa (BO3AYXO1yBKH)
mecsll 198 —_roxa
MokasaTtenn paGoTnl
Mpume-
JyaHHe
BO3y- BORO- MaHO- amnep- BOJILT- BaTT- cger- TepMo-
Xxomep Mep MeTp MeTp MeTp MeTp 9HK MeTp
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Tab6anmua 7.4. OcHoBHHe HeNONAAKH npH paboTe NOPLIHEBHIX

KOMITPECCOPHBIX MALIWH

IMTpuanaku
HEHCIIPAaBHOCTH

Bo3MOMHKue NPpUIKHN HEXCNPABHOCTH

Cryk B Kaprepmoll uacTy
MaLUHHBL

Cryk B
mpeccopa

CTyx B KJaanaHax

Harpes momwunuuxo BbI-
we 60—65°C

LHABEADE  KOM-

Harpesanve pyGawku uu-
JMHAPA MAIIMHBL M Kpbllex
KJanaHoB Bhite 40—45 °C

Koneunoe paBhenne poille
HOPMAaJILHOTO

YweHsuleHe IOy BO3-
ayxa

YMeHblIlI€HHE NMOJAYH BO3NLY-
Xa NpH¥ OXHOBPEMEHHOM MOBhI-
LIEHHH TeMNepaTyphl KPBIUIKH
HarHeTaTeJbHOr0  KJalaHa

Ocna6nense rojloBKH IAaTYHA WIH BTYJKH kpehinl-
KOnQHOro naibla; cpaGoTAHHOCTb BKAafpbluel MOk~
IWHNKHKOB; Oc/lafienye 4eK HAH KpeIJieHHH mpo-
THBOBeECa

MaJsio BpeHOe NPOCTPAHCTBO; KYCOK ciioMaBuefi-
cfi KJAaNaHHOH IVIACTHHKH B UHIHHADE

Ocnrabnenye NpyXKHHBI; NOJOMKa KjalaHa

HencnpaBHOCT, MacCJOCHCTEMBI; 3aTps3HEHHOCTD
CMasKH; MJIOXaf NPHIOHKA NOALIHIIHHKOB; HEMC-
NPaBHOCTb B CHCTeME OXJAKAECHHA

To xe

HeuncnpasuocTs B cHCTeMe CMasKu; NpONYyCKH
B HarHeTaTeJIbHHX KJanaHaxX; LIHTelbuad pabora
MaulvHbi 6e3 nepepniBa

JutensHan paGoTa MamiHHBl 6€3 nepephiBa;
paspeiB BO3AYXONMpPOBOAA; HMPONYCK B NOPHIHEBHIX
KONblaX; HeHcHOpaBHOCTh PaoOThl PeryasTopa Kas-
JIEHHS

HeucnpaBen BcacbiBawoliuii kJaanaH; HelpaBufib-
HO OTPEry/JupoOBaH peryasiTop AABIeHHS; Heuc-
npaBeH HarHeTaTeIbHBIA KJjalaH

eXellHEBHBHIX OCMOTPOB OBOpPYIOBaHHS JEeXYDHHIM NEpCoHANOM
B IIporecce Nepefadr JexypcTBa;
eXXeHelleJbHbIX OCMOTPOB OTAENBHHIX Y3JI0B BO3JYXOAYBOK H KOM-

T PeccopoB;

NepUOAKYECKHX OCMOTPOB Y3JIOB, YacTeli W BCEro arperara B ueloM
¢ 3aMeHON HM3HOCHBIUHMXCSl JeTaself, KOTOpbie BKJIOYAIOTCH B MJIAH
TP (tekymero M KanHTajlbHOTO).

[Ipofo/XHTE/NBHOCTL NEPHONA B MeCAUaX MEXKAY OCMOTpaMH H

TEKYIUMH DPEMOHTAMH AAS TPYGONpOBOAOB, BO3AYXOBOJOB, BO3NyXO-
LYBOK, KOMNPECCOpoOB M apMaTypHl 3THX arperatoB npHBesena B § 7.6.

OcHoBHple Bu/bl HEMOJafoK B paGoTe MOPLIHEBHLIX KOMNpPECCOPHLIX
MAallHH M BO3MOXKHBIE NPHYHHBI HX BO3HHKHOBEHHS pPacCMOTPEHBI
B Tabu. 7.4.

YTounenHe NpHYHHBL HEHCNDABHOCTH OCYINECTBJISIETCS MNyTeM
ocMoTpa arperaTa, ero o6OpYNOBaHHSI H CONOCTABJIEHHS MOKasaHHH
H3MepUTeIbHEX MNpHOOPOB.

§ 7.20. Texnnxa Ge3onmacHOCTH

[Ipn npoekTHPOBAHMUH H 3IKCINYATAaUHU BOSLYXONYBHHIX M KOM-
TNPecCOpHHX cranunuy Heob6xoanMo cobionarh obumue Tpe6oBanua TeX-
HHKH 6€3011aCHOCTH, H3JIOXKEeHHule B OQHIUHAJABHOM JoKymeHnte «[lpa-
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BHNa O6E30MAaCHOCTH MNP SKCIAYaTalH¥ BOXONPOBOXHO-KaHATH3a-
HHOHHBIX COOpYxXeHHM» (cM. § 7.8 Hacrosmero paspena), B KOTOPOM
colepKaTcs OCHOBHEIE MOJIOXKEHHS A0 TeXHHKe 6e30MacHOCTH, Kacalo-
IHecH YKA3aHHHIX YCTAHOBOK.

B CHulle [29] B pa3snene «<Bo3nyxonysHule cTanuun» OpHBOAATCA
ClefyIolUHe JOTONHHTEABHEIE TOJOXKEHHSI M3 0o6JacTH TEXHUKH Oe3-
OMaCHOCTH, KOTOphle HEOOXOAMMO YUHTHIBATH MPH NPOEKTHPOBAHHH
H 3KCIUIyaTauHuH KOMIIPECCOPHEIX YCTaHOBOK:

NPOXOABI MEeXAY BBICTYNAIOWUMH YAacTSIMH AarperatoB CJAeayeT
NPHHUMATL PABHHIMH 1,5 M;

rafapuThH MOHTQXHLIX NJIOWANOK ONpPENensioTcst rabapUTamu
OIHOTO arperaTa H NPOXONAMH BOKPYr Hero MHpuHo# 1 w;

ANl MOHTaka pAacloNaraeMoro B NOXBANBHOM MOMEUIeHHH 06O~
pyZLoBaHHSA B MOJY MAUIHHHOTO 8aja HeoOXOJHMMO NpefycMaTpHBAaTh
MOHTAXHHIE JIOKH;

3/1eKTPOABHIATENH BO3AYXOAYBOK H KOMIIPECCOPOB NOJMKHE! GLITh
CO6NOKHPOBAHL! C 3JIEKTPOJBHTATeNleM MACJSHOTO NYCKOBOTO Hacoca
TaK, 4TOGBEI BO3LYXOAYBKAa HIH KOMIDECCOp HE MOLJIH GBhiTh BKJIIOUEHHE
6e3 npexBAPHTEILHOTO IIyCKa MAaC/ASHOrO HAcoca;

JBHTaTeNH ABYX NMYCKOBHIX MAac/SHBIX HACOCOB NOJKHBI MHTAThCS
OT pasHBIX TpaHCHOPMATOPOB C aBTOMATHYECKHM BKJIOYEHHEM BTO-
poro Hacoca NpH BHKJIOYEHHH H3 CeTH MNepPBOro;

H3MEepHTeNbHash annapaTypa BO3LYXOAYBHOTO MJH KOMIpeccop-
HOro arperara J0/kHa HMeTh CHTHAJIH3aIHIO NpelesIbHbIX OKa3aTe/el;

IAs TOBHIUEHHS HAleXHOCTH paGOoThl YCTAHOBOK MNOJXKHA OHITH
obecrnieyeHa MONHAS ABTOMAaTH3aLHSA KOHTPOJISA H YNpaBJeHUs BO3-
JYXOLYBHBIMK H KOMIIPECCOPHBIMH AarperaTamH.

B «IlpaBujiax TexHHYECKOM 3KCIJIyaTanHH BOJOMPOBOAOB H KaHa-
ausanuu» [21] ykaswiBaercs, uro Bo BpeMs SKCnJIyaTanuH MalIHHHUCTY
KaTeropH4YeCKH 3anpemaeTcsi: TOPMO3HTh PYKAMH MaXOBHK KoMiipec-
COpPHOH MAallHHLI, CHMMarb BO BpeMs pabOTHl 4rperaTa 3allMTHbIe
orpaxeHHs, NMOROrpeBaTh NaANbHOM JaMnofl Mac/AonpoBOJ, PEMOHTH-
poBaTb arperar Bo BpeMs ero paGoTH.

[Ipy BO3HHMKHOBEHHH B KapTepe HJIHM UHJIHHApE MalIHHB HEHOp-
MaNpHOro CTYKA MaMMHHCT HOJXKEH HeMelJeHHO OCTAHOBHTb arperar
KAK aBapHHHEIA, NOCTaBHTb B H3BeCTHOCTh HayaJbHHKA CTAHIHH,
IMCIeTYepa HJM TJIaBHOTO HHXKEHepa, NMPHHATh HEOOXOLHUMBIE Mephi
00 JHKBHI2UHH MOBPEXISHHS.

O6mue cBefleHHS 06 HHCTPYKTaXKe OOC/AYKHBalomero nepcoHana,
NpOBEPKE €ro 3HaHHM B OGJIACTH TEXHMKH 6e30TAaCHOCTH, HEOGXOMH-
MOCTH MOJABEpPrarb HCHBLITAHHIO B TMOJNOXEHHHE CPOKH COCYMBI, Ha-
xonsduMecsd Moj JaBJieHHeM, H T. 1. UMeloTcsa B I'aBe | panHoro pas-
Jena clnpaBOYHHKA.

Paspa6oTaHHas HAa OCHOBAHHHM H3JIOXKEHHHIX JAHHBIX MHCTPYKIHs
no TeXHHKe 06e30MacHOCTH JOJ/XKHA ObiThb BHBEIIeHA B MAIUIHHEOM
3ame HA BHIHOM Mecte. Bo3nyXonyBHule M KOMIpeccopHHE CTaHIHH
IO/KHE OHITB 060pYROBaHBI MPOTHBOMOXKAPHHIM BOJONDPOBOAOM H
o6s3aTesIbHO CHaGEHHl TMEeHHBIMH OTHETYUIMTENSMH.
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F'nasa IV. 3KCNAYATAUHSA 3JEKTPOOBOPYAOBAHH A
HACOCHBIX CTAHUUHA

§ 7.21. OGuue nonoxkeHus

Jna npuBoia MeXaHW3MOB HACOCHBIX CTAHUHMH, KakK MpaBuo,
NPHMEHSIOTCST 3NEKTPOABHIATE/IM NIePEMeHHOTO TOKA, OOBIYHO NOCTAaB-
JseMble KOMIIEKTHO ¢ 060pYyJoBaHueM.

Hanpsixenne B cerd, or KOTOPOH AO/XKHBI NMHTATHCH JEKTPOJBH-
raTejd, B 3HAUYHTENbHOR Mepe Ornpele/serTcs MOIHOCTHIO NOCAeAHHX
(rabn. 7.5). [lpakTHYecKH TNpHHHUMAETCS, YTO €CJAH MOILHOCTb JBH-

Ta6awua 75 OpueHTHPOBOUHAR CBA3b MEXAY HANpSIKeHHEM
H MOUIHOCThIO ABHraTess

Hanps»enne cepuiinoro Asuratens, B
MomHocts cepafinoro
ABHraTensi, KBT

380/220 3000 6000 10 000
o 90 Ects Her Her Her

90—-400 » Ectp Ects »

400- 1000 Her » » »
1000 n munie » Her » Ectb

ratenss Mennolite 150 kBT, TOo HanpsiKeHHe JO/IKHO OBITH HH3KHM
(380/220 B}, a npu mowocry Goaee 250 kKBt — BeicokuM (or 3000—
6000 no 10 000 B). B Hactosuee BpeMs BBOAUTCH HanpsixkeHue 660 B,
KOTOpOe® MO3BOMUT NMTA1b ABHraTeNld MolHocThio A0 250—350 kBr.

JBurarenu IrepemenHoro Toka B 3aBHCHMOCTH OT KOHCTPYKUHH
poTopa GLIBAKOT: aCHHXPOHHBIE ¢ KOPOTKO3AMKHYTHIM DOTOPOM, ACHH-
XpOHHEIE ¢ (DAa30BLM POTOPOM, CHHXPOHHEIE.

JneKTpOABHraTelH ¢ ()a30BBIM pPOTOPOM IIPHMEHSIIOTCST B JABYX
cny4yasix: KOrAa NPUBOAMMBIH MeXxaHH3M HMeeT GOJbLIOH NyCKOBOH
MOMEHT (HanpuMep, TsXKenble APOGHIKH, [JHHHBIE 3arpyXXeHHbIe
TPAHCNIOPTEPH!) HJIH KOr[a MOIMHOCTH 3JIEKTPOJABHIaTes sl COCTABJSIET
okono 30—35 % oT MOLIHOCTH HCTOYHHKA NHTAHMA.

CunxposHble ABHMIraTe/H, Kak NpaBHJO, BHIMYCKAIOTCA Ha Hanps-
xenne 3000 B u Buuwe. OHH c/10KHEee aCHHXPOHHBIX KaK M0 KOHCTPYK-
UMK, TdK W 10 annaparype YrpaBJeHHS H 3aulHTHI.

§ 7.22. IxkcnayaTauMs 3jieKTPOABHIATENeil NMEPeMeHHOr0 TOKA

KOHCTpYKUHA JABHraTenst [oJ/KHA COOTBETCTBOBATH YCJIOBHAM
okpyxxatomet cpeabl. s HacOoCHBIX CTaHUME NPHMEHSIOTCS CJIelylo-
mue MopuduRauuM ABHTATeNeil: OTKPHITHIE 3aliHLeHHBle (BKJIOUas
npojyBaeMble), 3aKphITHIE O0NyBaeMble. MOIHOCTD ABHTIaTE/ sl JAHHOTO
rabapHTa B YCNOBHAX 3KCIJyaTallHH 3aBHCMT OT MaTepuana, H3o-
JIMpYIOWEero ero o6MOTKH (T. e. Knacca H3OJSLHMH), H OT TeMnepa-
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Ta6auua 7.6. Kraccw usonsuuH H npefenpHbe TeMnepaTyph
Harpesa M INleperpesa oGMOTOK SJeKTpOABHraTe/el

gé\g. IlpefenbHO JONYyCTHMblEe TeMmne-
5% 3 paTypsi 06MOTOK nauraroeézen
gg’iT (no TOCT 183—74),
o
E§§§ MaTepHaaH K30JAUKK Harpepo- non#as
Fege croft- npepwilelne, 06MOTKa
Tz T KOCTb, o6MOTKa Hap (aKJI0TAR
Sa =8 °C, He &’égﬂﬂ‘l;le;lg"a oxJaxAa0-
88Eo GoJtee myio cpeay)
A BoJsiokuHcTHe MaTepHadbl H3 105 50/60 90/100
XJONKA MJIH IleJKa, NpPONHTaH-
Hble Mac/JaMH HIH CMOJaMH
E CHnTeTHyecKHe H oprauHde- 120 65/75 105/115
CKHe MaTepHajbl (IJIeHKH, Bo-
JIOKHA, CMOJIbI)
B MarTepHaibl Ha OCHOBe CJIOAMI, 130 70/80 110/120
ac6ecTa HJIH CTEKJIOBOJIOKHA C Op-
TaHHYECKHMH CBA3YIOUHMH H
NPONHTHBAIOUHMH COCTaBaMH

NMpumeyanne B yHCAHTeNe NoKasaHw TEMNEPATypHl, H3MepsAeMnle >XHIKOCT-
HHIMH TEPMOMETDEMH, 4 B 3HaMeHaTeJe — METOAOM CONPOTHBJIEHHSA.

TYpPH OKpyKatouwie#t (1. e. oxsaxuawowell) cpensi. B coorsercTBHH €
['OCT 183—74 nBuraTenb MoKeT pa3BHBaTh HOMHHa/MbHYIO (mac-
NOPTHYIO) MOIIHOCTh, €CJIH TeMmepaTypa OXJaXJamollero Bosfyxa He
Beie 40 °C.

Jns u3onsuuun o6MOTOK JBHrarenefl, ycraHaBIHBaeMHIX B Ha-
COCHBIX CTAHIHAX CHCTeM BOJOCHAGKEHHS M KaHANH3aUHH, NPHMEHs-
10TCSl MaTepHalibl, YKa3aHHble B Tabj. 7.6. Buibop Kjacca H30JSIHH
NPOU3BOJMTCH H3rOTOBHTEJEM [BHTaTesNss MO 3amaHHOR (3aKa3uHKa
arperara) H COIJIaCOBAaHHON € HACOCOCTPOHTENbHBIM 32BOJOM TeM-
neparype OXJaxJaolWlell Cpemsl.

[IpenenvHas Temneparypa HarpeBa AJis ABHratess C H3OJsANHEH
IaHHOTO Knacca cJjlaraeTcsi M3 TeMIepaTypbl neperpea (T. €. TeM-
nepatypsi, 3aBHCALlEH OT Harpy3KM ABHTaTesas) M TeMmepatyphsl OX-
Aaxaaoumed cpeibl (dalle Bcero BO3AYX meXa HJH HapYXHBIA BO3-
ayx). [Tostomy H3MeHaTh Ge3 pacueTa H/JH HCMBITAHHA YCJIOBHA OX-
JaXNeHHs JBHrarefsi, HanpuMmep 3aKphiBaTb BEHTHJSIHOHHBIE OT-
BepCTHA, HEJOMYCTHMO,

Ecnu TeMmepaTypa OXJNaXIAlOUETo BO3AyXa HHIKE yCTaHOBJIEH-
uofi TOCT 183—74 (40 °C), To narpyska Ha jaHHBIl JBHUTaTej]b MO-
JKeT ObITh BEHILIE NAcfOpTHOM, HO TaKo#, yTofLl TeMNepaTypad Harpepa
OGMOTKH He NpeBbilliaja HOPMBHI, yKasauwuoit B Taba. 7.6. Ecan o6-
MOTKA JBHrarejsi He MMEET BCTPOEHHbIX JaTYHKOB TEMIEpAaTyphl, TO
cTeneHb HarpeBa (HO He NeperpeBa) OOMOTKH, & CJIEOBATEJBHO, H
Harpy3KH ABHrareJisl BeCbMa pOCTO H A0CTaTOYHO TOYHO ONPeAeSioTes
nyTeM HSMePEHHUsl ee aKTHBHOTO COMPOTHBJIEHHs H MOC/eAYIollero pac-
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yera. Hanpumep, nans o6MOTKM M3 MeIH CNpaBefIUBO YpaBHe-
HHe

Rrop (txom + 235) = Rxoa (frop + 235), (7.6)

rae Rp,p ¥ Ryoq — H3MepeHHBIe CONMPOTHBAEHHA OOMOTKH B rops-
4eM H XOJIOJHOM COCTOSHHH, ly,; — TeMIlepaTypa OGMOTKH, NPH KO-
TOpO# H3Mepsiioch Ry, (110C/e MOHTaMa, PEMOHTa HJIH AJIHTENbHOTO
MpOCTOA ABMraTess, NPHYeM B TaKMX CIydasix TeMiepaTypa oOMOTKH
paBHa Temneparype B nexe); fn,, — HCKOMas TemNlepaTypa Harperol
O6MOTKH; Al OOMOTKM M3 aJjiioMuHHS BMecto 235 craButca 245.

Mamepentst Ry,p H Ryo; HEOGXOAMMO BBINOJHATDL OAHHM H TeM
XKe KOMIJIEKTOM npH60opoB (0GbIYHO aMIepMeTp H BOJbLTMETP).

HBurarenn Manolt u cpepueil MOWIHOCTEH NOYTH BCErja HMEIOT
OOMIUHNHHKH Kavuenuss. CpOKH CMeHHEl CMa3KH NONIUHIHHKOB 3aBHCAT
OT TeMmIlepatyphl okpyxKaiouei cpensl. s HacoCHBIX CTaHUHA cMasKa
samensiercs 1—2 pasa B ron.

[OBurarenn Gonbluoil MOUIHOCTH MOT'YT HMETb KaK MOAIIMNHHKH
KayeHusl, TaK H cKosibXKeuus. CMeHa >KHJKHX CMa30K Y KDYMHBIX
ABurarenefl npoussoautcs 2—3 pasa B rof. [las KOHTPOJsA TeMmInepa-
TYPH TOAUIHNHHKOB KPYIHLIX ABUrartenell H HacocoB LE/Necoo6Pa3HO
NpHMeHATHL AHMCTaHuMOHHbIe Npubopul Tuiia ATB-229, kaxnwli KoMmn-
JIEKT KOTOPBHIX MOXET KOHTPOJIMpOBaTh paloTy BceX MOJWHMIHHKOB
oaHoro arperara. TepMoCOTpOTHBAEHHS NpHOOpA HMEIOT He(o/boR
auamerp (3,5—4,5 MM), [03TOMY JIETKO BCTPAMBAIOTCA B TeJIO NOA-
IIMIIHHK2 KadeHHs. B nojuunHuKy CKO/IbKEHHS BCTPAHMBAIOTCA daile
BCEro TepMOMeTphl conportuBjeHusa THna TCM-5075 uawm tepmoGad-
Joubl npu6opos TCM-100, HO MOryT NPHUMEHATbCH H TePMOLATYHKH
npubopa ATB-229.

Jas neurarteneit HeGoabuiol MomuocTH (HanpsxkenueM 380/220 B)
H COOTBETCTBYIOUIHX HACOCOB JUCTAHIHOHHBIA KOHTPOJIL TeMNlepaTyphl
He NpPHMeHseTcs; AJf MECTHOTO KOHTPOJS HCHNOAL3YOTCH TepMo-
KpackH. [locneanue GpiBaror O6paTHMBIMH H HEOOPATHMBIMH: O0paTH-
Mble pe3KO MEHsIIOT CBOH 1BeT NpH HarpeBe NOALIMIHHKA A0 onpeje-
JeHHOH TeMmIepaTypbl H BOCCTaHABJMBAIOT €rO MPH CHHXKEHHH TeM-
nepatyphl, HeOOpaTHMBlE — He BOCCTAHABJIHMBAIOT OCHOBHOH LBeT (¢XO-
JIOAHBIH») NPH CHHKEHHH TeMIIepaTyphl, MOSTOMY Ha KOHTPOJUDPYEMbIH
NOAIIHNHUK PEKOMEHAYeTCs HaHOCHTb JBe NOJOCKH — OAHY ofparh-
MOH, Apyryio Heo6paTHMOH KpacKaMH.

[as siekTpojpuratesel M H4COCOB TeMNepaTypa NOAIIHNHHKOB
He JOJKHA TIpeBHINATb YKA3aHHYIO HHXKE.

MogwHnHekH  [ToAWHNHKHKH
KaveHusd CKONMBbXEeHuR
Ipesensuas TeMmmeparypa wmarpeBa (no
TEPMOMETPY) . . . . . . . - . . . . . . 95 80
IIpenespHad TeMmnepaTypa neperpesa (mpe-
BbIIIEHHA MO CPaBHEHHIO C oKpyXaouie
cpemot) . . . . . . . ... 60 45

Ha xopnycax asurareseii u HacocOoB NOJIKHbI ObITH HApHCOBAHEI
CTPEAKH, YKa3blBalollHe NacNopTHOe HalpaBJ/ieHHe Bpaulenus. Kopny-
ca IBHratesiefl H NycKOBOH annaparyphl CJefyeT HAAeXHO 3a3eMJATh.
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§ 7.23. Axcmayatauns aaekTpoiBMraTesefl H 3JEKTPOANNAPaTyph
(o » NMP)

O6wmue yKaszaHusi, GopMbl IKCIIyaTauHMOHHOH AOKYMEHTAlHH, a
Takxe ofbemul nposeferus IITIO u IITIP Texunosnoruueckoro ofopy-
JOBAaHHA BOJAONPOBONHO-KAHA/IH3AHOHHEIX COOPYXKEHHH NPHBEAEHB
B patore [17].

AnekrporexHuyeckas yactb B 3ToM «[lonoxenuu» paccMoTpeHa
OYeHb KPaTKO, a NpHBeJeHHne cpokH BhimosHenus IO u IIIIP He
COOTBETCTBYIOT CPOKaM, PeKOMEHJyeMbiM IS APYTHX orpacheil mpo-
MBIIIJIEHHOCTH. K TOMY 2Ke 3a NmepHOJ, MCTEKIIHH ¢ MOMeHTa yKasaH-
HOro JOKYMEeHTa, MHOTHe HAacOCHBbI® CTaHIMH CTaJH paboraTh B MOJHO-
aBTOMAaTHUECKOM peXHMe: NOCTOfHHOE JeXYPCTBO INlepcoHajJa 3ame-
HEHO JHMCAETYEPCKHM KOHTPOJIEM H YyHpaBJieHHeM. 3TH o6CTOATeNb-
cTBa norpe6oBajH AJA TaKHX CTAHUHH BBEeJEHHSI CHCTEMBl NepHOAH-
YecKHX 3KcljlyaTauuoHHBIX ocMotpoB (30) o6opynoBaHus (B TOM
yHc/ie H 3J1eKTPOOBOPYNOBaHHS) H coopyeHHH B uneaoM. Ilpu npo-
BefenHH 30 O6XORUHK ocMarpHBaer paoralolliee H pe3epBHOe 060-
pyaoBaHHe H TpyOONpPOBOALI, MPOBEPAIOT, HET JAH NpoTedek Tpy6,
HeoObIYHEIX IIYMOB, BHOpauui, 3aNaxoB H HCKPEHHS, a TaKkKe yCjo-
BUs paboThl o0beKkTa B liesIoM (HMCHOPAaBHOCTL KPOBJH, OKOHHBIX MPO-
€MOB M 3aNlOpPOB BXONHBLIX JBepefl W T. M.).

Cpoku u o6vemrr nposelennst D0, I1T10 u IIIIP pasauunwe H 3a-
BHUCAT OT INPOH3BOINHTEJbHOCTH H Ha3HaueHHA HACOCHOM CTaHIHH,
HaJMUHS Ppe3epBHBIX arperatoB, XapaKTepHCTHKH OKpYXalolmel
cpensl M T. N. YKa3anHOe Bulllie «[JoNMOKeHHEe» HEROCTATOYHO YETKO
YUHTBIBAET 3TH OGCTOATENLCTBA, BCAEACTBHE UEro Ha NpaKTHKE YacTo
cpokH H obwembl nposenerus II[1O u IIIIP ycranaBauBawoTtes Ha
OCHOBAaHHH MECTHOTO ONHITA 3KCIYaTaUHH HIAH 1O ONHTY paGoTH aHa-
JIOTHYHEIX OOGBEKTOB.

Jns 3JeKTpoo6opyIOBaHUST HACOCHBIX CTAHUHH OObIYHO MPHHH-
MaloTcAd CPOKH, YKasaHHbie B TaGn. 7.7. IIpw stoM Heo6XomuMo oT-
MeTHTh, 9TO B OOJBIIHHCTBE CHCTEM NPOMBLIIIIEHHOTO BOAOCHAOXKeHHs
u Bojootsenenus [110 u TP ocymectBasoTes o efHHOMY rpaduKky
Kak JJd SJEKTPOTEeXHHYecKOM, TaK H JJisl TEXHOJIOrHYeCKOH yacrei
arperata. Tak KaK HODMaTHBHOTO OGOCHOBaHHsi TaKHX pelleHHH Her,
To B HAaHHOM cnpaBouHHKe cpoku mnposenenus IIT1IO u TIIIP npuee-
JeHB! OTJeNLHO NI KaXaoro BHaa obcayxupanus (M. § 1.6 n § 4.24
HacTosIero paspaena).

CoraacHo pa6ore [3] nmepuonuyHoCTL TeKyIIEro H KalHTaJbHOTO
PEeMOHTOB 3/:eKTpoIBHraresiefl coorBercTBenHo paBHa 4320 H 51 840 u
(He3aBHCHMO OT MOUIHOCTH 3JI€KTPOIBHrarens).

Toopsi 0 rpaduxax nposesenus IIITO u [IIIP, nyxHo moauepk-
HYTh, YTO B HHX HE JOJIKHO OHITb pasnenieHus: Ha paGouHe B Pe3epBHbie
arperatsl. ONBIT 3SKCONYaTalMH MOKAa3aj, YTO HACOCHBIE arperarhl,
HaxolsllHecs B pe3epBe JJIHTENbHOE BpeMsi, B MOMEHT, KOTla Tpe-
6yeTcss MX NYcK, 4acTO OTKa3biBalOT (OTCHIpEBAeT M30JIANUA OOMOTOK
JBHraresell HacocoB H 3aABHIKEK, HAYHHAIOT rPEThCA MNOAMHMHHKU
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Ta6bnuma 7.7. Cpoxkr npoeegenus 30, IO u TP

Cucrema KpaTkas XapakTepHCTHKa paGor
ynpasJeHus
crangueft 30 o nne
[TocrostrHoe  fe- HenpepsiBroe Ccmorp  cray- JleTanbubtd  oc-
HKYPCTBO 3JKCIIYa- | HaGJIIONEHHe 32 pa- | UHH B LeloM y | Motp, BKMIOYASH
TaLlHOHHOTO nepco- | Gorofi arperata u | AeTadbHbil Oc- | pas6opky arpera-
Hana craduuu B ueaom | motp (6e3 pas- | Ta, HaMeueHHOTO MO
GopkH) OTAeIbHo- | rpaduxy (I pas
ro npepBapureis- | B 2 roaa)
HO OTKJAIOUEHHOrg
arperata (o rpa.
¢uKy | pas B 3—
4 mecsiua)
Lentpanusonasn- TTepHopHYeCKHE To xe To xe
HOe JHCNeTYepckoe | mocellleHHs] O6bex-
ynpasienHe (noi- | ta  06XOLUHKOM
HOaBTOMaTH3HPO- npoBOAATCA  OT
BaHHbie CTAHLHH) 1 pasa B cyTkH
(nass  MaJoOTBET-
CTBEHHbIX CTaHUHMA
1—2 pasa B He-
AeJI0)

HacocoB H T. n.). B cBA3H ¢ 3THM B pAfie oTpaciel APOMBIILIJIEHHOCTH
IIpHMeHseTCs «CHcTeMa MepenycKa», NPpH KOTOpOH pesepBHLIA arperat
no rpaguKy BBOAMTCS B paboTy, a OAMH H3 paboTajouIuX nepeBoguTCs
B pesepB.

§ 7.24. 3kcnayaTaupsi NPHBOJOB 3aNBHKEK

IIpumenenHe Ha TpyGonpoBoAax GojbIIKX Auamerpos (400 MM
u GoJsiee) 3aJBHKEK C PYYHBLIM NPHUBOAOM BEChbMa HeXesaTeJbHO, TAK
Kak pa6ora ¢ Humu TpeGyer saTparhl GonbluuX GH3HYeCKHX YCHIHME H
AauTeabHOTro BpemerH. OHAKO NPAKTHKA MOKasbizaeT, YTO 3afBHKKH
C 3JeKTPONPHBOJAOM B YCJOBHAX CHCTEM BOJOCHAGKEHHS M BOHLOOT-
BefeHus WHOTJa paboTaloT BECBMAa HEHAZEXHO. 3710 o6BACHAETCH
TEM, YTO 3allOPHbIe opraHbl Y HaCoCOB H Ha pr50npoBo;[ax IJMTeNbHOe
BpeMsa HaxXoAfTca B Heﬂ?MEHHOM HNOJIO2KE€HHH, UTg INPUBOAUT K Kop-
po3uM MOABMXKHBIX YacTel, a TaKXKe K OTCHIPEBaH{I0 U3OJSLUH JBU-
ratesiel y afhapatypbl YHOpaBJieHHS.

Jns 60pb6LI ¢ TAKHMH SIBJEHHSIMH Ha HEKOTOPLIX HACOCHBIX CTaH-
HUAX H B CETAX NEepHOAHYECKH NPUMEHSAIOT «pacxaxKupaHue» 3amnop-
HHIX OpraHOB KaK AaJjs Pe€3epBHHIX, TaK H LA Paboymx arperaros.
Y nepBuix 3allopHble OpraHbl HECKOJNbKO pa3 HOxpsii OTKPHLIBAIOT H
3aKpbIBAIOT NONHOCTLIO (T. €. cpabaThiBaH¥e KOHEUHLX BLIKJIIOYaTened),
a y paboraiomux arperaroB o6XoAYHK NPHKPLIBAET 3anopHbie OPTaHkl
Ha 10—15 % (npuueM STY BeJHUHHY XKeJaTeNbHO KOHTPONKPOBATH
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N0 yKasaTeJio NMOJOXEeHHs, HMelolleMyCcs Ha 3aABHXKKe), H 3aTeM CHo-
Ba OTKpHIBalOT. Ilpu Takoli BesnHuHHE NPHKPHLITHA NPOU3BOAHTE/Nb-
HOCTb arperara CHUXaercss He Gonee uem Ha 4—7 % ,yro OGBLIUHO He
cKasplBaeTcsl Ha BOAOCHaOXXeHHH NoTpeGHTenell. YKasaHHbIe olepa-
UHH NPOBOASAT NEPHONHYECKH, MO ChenuaJbHOMYy TpaduKy B HepHOIbI
HaUMeHblIeH Harpy3KH Ha CTaHLHMIO.

HeofXonumocTh «pacxaXKMBaHHS» apMaTyphl oroBapHBaeTcsi He-
KOTOPLIMHE HAacOCOCTPOHTENbHBIMH 3aBOfaMH (Hanpumep, CyMCKHM Ha-
COCHbIM 3aBOJOM) OpH INocraBKe o6opyaoBaHHs. OpHEHTHPOBOUHbIE
3KCMJyaTalHOHHbIE CBeJeHHA, NOJYYeHHble Ha psfe HACOCHBIX CTaH-
IHH, TOKa3blBalOT, YTO «pacXax(HBaHHe» MO3BOJIAET YBEJIHYHTh Ha-
paboTrKy Ha OTKa3 npHMepHO B 2 pasa.

§ 7.25. OGcayxuBaHHe 3JeKTPOPACHpPEReNHTENbHBIX
ycrposicts (PY)
K tpaHcdopmaTopHbix moactaHuuii (TIT)

O6cnyxupanne PY 3akjiouaercs B mepHOAHYECKHX o6Xxoxax, pe-
MOHTaX H ONepaTHBHLIX NepeKmiodeHHAX. IlepuonnuHocTs 06X010B U
o6beM OCMOTPa YCTaHABJIHBAIOTCA MECTHHIMH HMHCTPYKuusMu. Oc-
morp PY MoXer Npou3BONHTLCS ONHHM YeJOBEKOM.

OnepatuBHLle HEpeKJIOUEHMST B JJeKTPHUECKHX cxemMax PY,
NOACTAaHUMH, IIHTOB yRpaBJeHHs M COOPOK JOJMHEI BHINOMHAThLCA
B IOJHOM COOTBETCTBHM C yKasaHuAMM «[IpaBusl TexHuueckoll 3kcH-
JyaTaiuHH 3JEeKTPOYCTAHOBOK MoTpebuTenel».

BoabmuucTBo TpaHchOpMaTOpPOB, NHTAIOIHX 3JEKTPOABHIaTeqH
H OCBETHT®JbHhIE YCTAaHOBKM, KaK MNpaBuJo, GHIBAIOT CHJLHO Nepe-
rpyxKeHsl (ocoGeHHO B 3uMHHe Beuepa). Llesecoofpa3Ho npoOHHCTPYK-
THPOBaTh 3KCHNYaTallHOHHHIA NepPcOHaN OOBEKTOB BOZOCHAOKEHHS U
KaHa/ln3aluH, KaK MocTyNaTh B YKa3aHHBIX CIyuyasx AJs cOKpalleHHs
AOBpeXAEHHH OT NPeXJAeBPEMEHHOTO H3HOCA H30/ILHH OOMOTOK TPaHC-
thopmaropoB.

B I'OCT 11677—85 ykasaHo, yTo tpaHchopMaToOp MOXKeT Kpyr-
Jblfi Tof HecTH HOMHHaJabHYIO (NaCMOpTHYIO) Harpysky, €cJau cpej-
HecyTOuHasl JIETHSSl TeMmIlleparypa oXJaxJaluero BO3AyXa He Mpe-
soimaer 30 °C, a cpepneropoBasi — 20 °C. Ilpu sTofi Temmneparype
BO3ZyXa neperpeB o6MOTOK GyIeT He Gosee: HAS M3OJSUMH Kaacca A
—60 °C, knacca E — 75 °C (xapakrepucTHKa KJ1accOB M3OJSIMH Jla-
Ha B § 7.23). OtH TemnepaTyph JO/XHH ONpPENENATLCH METOLOM
M3MepeHHs] CONpPOTHBJIEHHS OGMOTOK B XOJIOJHOM H TOPSYEM COCTOS-
HusAX (Kak nokasano B § 7.22) u nocnenywomum pacyerom. [leperpys-
KM TpaHcopMaropoB MOTyT GOwITh aBapuHHLIMH (aBaphs C ADYTHM
TpaHchoOpMaTOpoM, NUTAIOUIHM Ty K€ 3JIeKTPOCHCTEMY) H NPONOJINKH-
TeNbHLIMH (MOBTODSIIOLIMMHCST B ONpefeneHHble CPOKH). Bennmunxnb
apapufiubix neperpysok (mo I'OCT 14209—85) npuBeleHH HHXKe.
Onu He 3aBHCAT OT NpeAUIeCTBYioWe# HarpysKH TpaHcpopMaTopa M
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IPYTHX (aKTOPOB H ONpPEAEeNSIOTCA TOJbKO MPOROJIKHTENbHOCTHIO
(BpeMeHeM) meperpysKH:

N1 TPAaHCPOPMATOPOB C XKHUA-
KOCTHRIM OXJaxaeHHeM (Ma-
CASIHBIE):
neperpyska tpaHcopma-
Topa, % OT CBepXHOMH-
HaJIBHOTO  TOKa

(TOCT 14209—69) . . . . 30 45 60 75 100 200
AONYCTHMAs JIJIHTENBHOCTD
neperpyaku, Mua . ., . . 120 80 45 20 15 10

ans TpaHchopMaTOpoB ¢ BO3-
AYIUIHKIM OXJlaXAeHHeM (cy-
XHe):
neperpyska tpancpopma-
Topa, % OT CBepXHOMH-

HaJbHOTO TOKa . . . .. 20 30 40 50 60
ZONYCTHMAast IJIHTEABHOCTb .
neperpysks, MuL . . . . 60 45 32 18 5

BeanuuHb npojo/mKuTeNBHEIX, NOBTOpSIOUMXCA Meperpysok (He-
aBapUAHbLIX) ONpene/sioTcs CYTOYHKIM IpaduKoM 3arpyskH TpaHcdop-
Maropa, COCTaBJEHHLIM B KOOpJAHHATAaX «BeJIMYHHA HArpysku — npo-
AOMKUTENLHOCTL HAPY3KH» 3a NpPeAdfylire KAW TeKyliHe CYTKU.
Ecau neperpyska HOBTOpSieTCR eXeCyTOUHO, TO B KayecTBe pac-
YeTHOro MpHHHUMaercs rpadHK 3a ApeAmfyliHe CYTKH ¢ NPOTHO30M
OXHJaeMOH cyMMapHOH Harpy3KH Ha ocTaBLIHECH 4Yachl CYTOK.

Pacuer BeaHuMHB Harpyskum (HONOJNHHMTENbHO K HOMHHAJbHOM)
NpOU3BOOUTCS MO YypPAaBHEHHIO

Snon = Spou (1 — Ka.1)-0,3, 7.7

rae Spon — HAONYCTHMAas IONOJHHTENbHasi Harpyska TpaHchopmartopa
cBepX HOMHHaNbLHOH, nacnopTHolt, KB-A; S, — HOMHHaJbHasA
MomHOCTL TpaHchopMmaTopa; K,  — KospdHHeHT 3alojHeHHs rpa-
tbuka.

Jlns cHuXKeHus Harpy3Ku Ha TpaHcdopMaTophl HEO6X0AMMO Opex e
BCEro CTPEMHTbCS COKPAaTHTh BEJMUMHY DeaKTHBHOH MOILHOCTH, 3a-
rpyxaioueit TpauchopMaTop, HO He coBeplIaioell ONe3HYI0 pabory.
Sto MeponpHsTHE MOXHO OCYHIECTBHTD IyTeM ycTaHOBKH Garapeu cTa-
THYECKHX KOHJeHcaTopoB, INpeacraBiasiomell cofofi roroeuift luKad,
B KOTOPOM BMOHTHDOBAHO ONpefeleHHOe KOJHYecTBO KOHJEHCaTOpOB.
YcraHoBka mxkada He TpeGyeT KakHX-IHOO CHOXHBIX pabor, 3a Hc-
KJIIOYeHHEM NPOKJaJAKH ONHOTO TPEXXKHJABHOro Kabeas WM Tpex mpo-
BOJIOB.

OcMotp paboraiomuX TpaHchOpPMaTOPOB NOJ/IKEH NPOH3BOXHTHCS
B CJeNyOUHe CPOKH: INPH HOCTOSHHOM JEeXYpCTBE NepcoHaja Ha
TpaHcdopmaTopHOil MOACTAHUHH — | pa3 B cyTKH, 6e3 NOCTOSTHHOro
IexypctBa — He pexe | pasa B Mecsin, a s TpaHchHOpMaTOPHBIX
NYHKTOB — He pexe | pasa B 6 Mecsiues.

BHeouepeie ocMOTPHl cJieyeT OCYHIECTBJASTL NPH pe3KOM H3-
MEHEHHH TeMnepaTypH HapyXHoro BO3JlyXa M moc/leé KaxJoro ciay4das
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OTKJIOYEHHs1 TpaHcdopMmaTtopa oOT ras3oBodt MM auddepeHIHanbHOM
3alLHTHI.

Texymue peMOHTHI ¢ MX OTKJIOUEHHEM NPOU3BOAATCH AJS LEHT-
panbHLIX paclpeAe/uTeNbHLIX NONCTAHIUN 0O MECTHHIM HHCTPYKLHSM,
HO He pexe 1 pasa B rog, AJs Bcex OCTaNbHBIX TpaHCHOPMATOPOB —
He pexe | pasa B 3 rofa. KanurajbHble peMOHTH ¢ OCMOTPOM cepley-
HHKOB TpaHchOPMaTOpOB OCYLICCTBJAIOTCS He MO3xKe yem uepes 6 JeT
nocjie Hayaja 3KCOJyaTauMH, a B jJajbHEHINEM — B 3aBHCHMOCTH OT
COCTOSIHHs TPaHCcHOPMATOPOB M Pe3y/IbTaTOB HSMEPEHMs ero napamer-
posB.

Tpanchopmarop po/mkeH ObiTh OTKJIOYEH NPH BhI6poce Macaa U3
paclMpHTeNnsl uJaH paspuiBe nuadparMel BHXJAONHOA TPYGH, a TaKKe
OpH YCTAaHOBJIEHHH YDOBHS Macja HHMXe MacJOMEDHOro cTeKJja.

§ 7.26. daexTpon3MepuTeabHbIE MPHGOPH B HX SKCIMYyATALHS

Bce anekTpousmepuTenbHble NPHGOPHI, KPOME PAaCYETHHIX 3JEKTPO-
CYETUHKOB, TMOAJNENKAT o6sf3aTeqbHOH NpOBEPKE OpraHaMH BEJOMCT-
BEHHOTO HajA30pa uJu B JaGopaTopusXx o6bEeKTOB BOLONPOBOAA U Ka-
Ha/lu3aluH, HMEIOUIHX cllenuanbHoe paspemenne Komurera craupap-
TOB, Mep H H3mepHurenbHbix npuGopoB CCCP. PacueTHele cyeTynkH
nojsexar rocyiapcrBeHHoll npoBepKe. TpexdasHuie cyeTUYHKH Hope-
pSiIoT Yepe3 2 rofa nocje BBOAAa B 3KCNIyaTalMio H 3areM | pa3 B
4 rona.

[TomeieHHs, B KOTOpPHIX yCTAaHABJIHBAIOTCS PaCYETHLIE CYETUHKH,
He JIOJIKHE UMeTh Temneparypy Humxe —I15 °C. [Ipu BosmoxHocTH Go-
Jiee HH3KUX TeMiepaTyp AO/AXKeH OBThb NPEeAYCMOTpPEH MeCTHHI o6o-
rpes cyeTyHKoB. CYeTUMKH TEXHHYECKOTO (KOHTPONLHOrO) yyera 3Hep-
THH 1O OTJAENbHLIM ILieXaM, JIHHHSM HJH arperaTam o6cJyXKHBaloTcA
(BKsoyas noeepKy) cunamu npeanpusTuit. [ToBepka cueTyHKoB Tex-
HUYECKOro yuera M OAHODA3HLIX paCUETHBIX NPOBOLWTCA He pexe
yem | pas B 4 roga cHiaMH OpeANPHSNTHH MM SHeprocHaGXKalowux
opraHusauuii. BefoMcTBeHHas NoBepKa BCeX JPYTHX 3JeKTPOH3MepH-
TeJbHbIX MPHOGOPOB NPOBOAUTCA NO rpadHKaMm, ycTaHOBJIEHHBIM NpPeX-
NpPUATHSMH, HO He pexe 4eM B CJEAYIOliMe CPOKH: LIMTOBLIE NpH-
6OpH, MO KOTOPLIM ONpeNeNSIOTC PpeXUMH paboTH OCHOBHOro 06opy-
JoBakusi, 1 pas B 3 roma, ocrajbHble miMTOBbie NpHGOpH — 1 pas
B 5 ser, mepeHocHnle npuGopw — 1 pas B 2 ropa.

§ 7.27. CTOMMOCTb 3JIEKTPOIHEPrHH H BJHSHHE Ha Hee
KospduuHeHTa MODIHOCTH

B GoabluMHCTBE 3HEProCHaGXKaioUIMX CHCTEM CTOHMOCTb 3JEKTDPO-
SHeprHH 3aBHCUT OT TPeX $aKTOPOB: €e KO/MMYECTBa, YCTAHOBJCHHOH
MOILIHOCTH 3JEKTPONPHEMHHKOB H K03pdHUHeHTa MOUIHOCTH. YMeHb-
IJEHHE cOS @ NPHBOAMT K 3HAYMTENbLHOMY YBe/JHUEHHIO M0Tepb SHep-
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THH, T. €. K NIOHMXEHHIO 3KCMIyaTallHOHHON (aKTHBHOM) MOIIHOCTH
MCTOYHHKOB NUTaHus U cereft. Ecau, Hanpumep, notepu npu cos ¢ =
= 1 npunsars 3a 100 %, 10 mpu cos ¢ = 0,8 oHM BoO3pacTyr 10
156 %, a npu cos ¢ = 0,5 yBesnnuatca B 4 pasa. OOBYHO AN Kaxk-
IO 3HEPrOCHCTEMBl, 4 MHOTZA M AJR OTAENLHOrO CeTeBOro paioHa
3HEPrOCHCTEMB! YCTaHABJHBaeTcsi onpelieflieHHasi (HOMHHa/lbHas) Be-
JIMYHHA COS §, OpH KOTOPOH moTpeGHTE]b OMJauHBaeT 3JeKTPO3Hep-
TMI0 10 HOMHMHaJbHOH uneHe. Ecau cos @ cHHXaercs, TO CTOHMOCThb
3/IeKTPO3HEPTHH Bo3pacTaer. I HEKOTOPBIX CHCTEM NMpPH YBEJIHUEHHU
cos @ (BhIlIeé HOMHMHAJILHOIO) CTOMMOCTh 3JIEKTPOIHEDPTHH CHHXKaeTcs.
HoMmuHanbHas Bennunna cos ¢ o6uuHO Haxofurcs B npefenax 0,92+
-+0,95.

FanaBa V. 3KCNJYATAUUSA H3MEPHUTEJIbHBIX NPHBOPOB
JJISl ONMPEAEJEHHS PACXOJA M HANOPA BOJbl

§ 7.28. Pacxopomepnnle ycTpoficTsa

Jns u3MepeHHs pacxofa BOIbI NPH NOMOM CEPHHHO BhHINycKae-
MBIX YCTPOHCTB HCNOJb3YIOTCH METOIb H NpPHOOPHI, NepeuucieHHbe
B Taba. 7.8.

PacxonoMepsl mensiTcsi Ha TNOKasblBalou[He, CAMONMIUYLIHE, HH-
Terpupyloulue, CHrHaIU3HPYIOWIHe, a TaKXKe KOMGHHHDOBaHHhLIE, T. €.
coBMeljalouiHe HeCKoabKO GYHKUMH. Bepxuue wkanwl nokaskBalw-
IWMX H CAMONHIUYIHX pacXofoMepoB BeibupaioTcs M3 psaga (1,0;
1,25; 1,6; 2,0; 2,5; 3,2; 4,0; 5,0; 6,3; 8,0)-107, rae n — moGoe nesnoe
(nos0XKHUTEILHOE KM OTPHIATENLHOE) YHC/IO HJIH HOJMb. THOH H
IIKajbpl H3MepHTesaell pacxojila TOpIOYMX ra3oB NpHBelleHH B pasjene
«JKcnayaTanus CHCTEMbl Ta30CHAGXKEHHA» HACTORAIIEro ClpaBOYHHKA.

§ 7.29. TexHHueCKHe YCNOBHSI 9KCIIYATAlLHK PaCcXOpoOMepOB

[To cBoeMy HasHaueHHI0O Bce NpHOODPHL, H3MepsIOWIME pACXOJ,
MOXHO pasfeIuTh Ha fBe rpynnu (Tab6n. 7.8): pacxomoMepH nas
NPOU3BOACTBA JEHEXHBIX pacueToB C BHEUIHHMH [OTpPeGHTeNsAMH
(unu 1A X03pacueToB) M pPacXofoMephl AJisi BHYTPHLEXOBHIX Hajl06-
HocTel (yueT BOAb Ha NPOMEBIBKY (DHJIBTPOB, Pery/HpOBaHUs PacXONOB
Ha NPHUroTOBJEHHEe XHMUKATOB H T. 1.). B ocHoBe feficTBHs pacxono-
MepoB — METOJ IepeMeHHOro Nlepenasa AaBJeHHs. Pacuer u ycraHoBKa
npuGopoB JAOMKHHE BHIMOJHATLCA B COOTBETCTBHH ¢ [IpaBunamu 28—
64 TocyaapcTBeHHOro KOMUTera CTaHAApPTOB, MeD M H3MepHTeJbHBIX
npubopoe CCCP «H3mepeHue pacxoma XHAKOCTeH, rasoBp M NapoB
CTAaHJApTHHIMH JAHadparMaMH M coljamH».

OpHHM M3 CYWEeCTBEHHO BaXKHHIX HYHKTOB YKa3aHHbIX «[IpaBHJ»
ABasAercsl HOPMHPOBaHHE IJHHH NPAMHX Y4acTKOB TpyGompOBOJOB
IO M focJe CTaHAapTHHX CyXaiolMX YCTPOHCTB, T. €. fHapparM HJH
cones Beutypu (taba. 7.9).
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Ta6annuna 7.9. TpeGyeMble ZJNHHE NPAMBIX YYacTKOB
Tpy6oNpoBOAOB A0 CYKalOUIHX YCTPOHCTB

OrHowekHe /,/D B 3aPHCHMOCTH OT THNA MeCTHWX CONDOTHBJEHHI,
HaxoAIMHXcA Ha TPYGONpOBOZE RO CYXaOHIero ycrpoficrsa
Mo- r MMonHocThio
RYynL pynna KoJsed Tpynna xonen OTKPHITHIE CxopsgHAicsy HAH
Kouneno B OxHol nuo- B Da3HbIX pacxoxsmuhtcn
HIH CKOCTH WaH NASCKOCTAX KOHye
TPOAHHK | pasBeTBAsiomfHe- | HJH CMemyBa- BeH- 3a- (nepexoguuks)
CA MOTOKH ouHecs NOTOKH | qynu | ABKN-
KH
0,2 13 18 38 20 12 18
0,3 15 23 44 22 14 20
0,4 20 29 52 26 16 23
0,5 28 38 62 32 20 26
0,6 40 47 75 40 25 30

HOauna [, (no cyxaomero ycTpoACTBa) 3aBHCHT OT KOHCTDYKLHH
TpyGonpoBona M MonyJs CyXKalouero ycrpoéicrea m = (d/D)?, 1. e.
OT OTHOIUEHHs MO afel OTBEPCTHH cyxalowero ycTpoicrsa d u Tpy-
6onposona D. Ecau m < 0,5, T0 AJuHBI NPSAMBIX Y4acTKOB MOLYT
ObITh YMeHbIIEHH B 2 pasa. JI1MHA OpAMOro ydyacrka InocJe cyxaio-
mero ycTpofictea BO BeeX caydyasx JoJxkKHa ObiTh He MeHbiue 5D.
Huamerp Tpy6onpoBona D u ero KOHCTPYKIHS BLIGHPAIOTCS NPOEKTH-
pOBIIMKaMU, a Be/UYKHA d onpelessiercs 3aBOAOM, KOTOPOMY 3aKasaH
pacxonomep. Takum o6pasom, no Ta6a. 7.8 MOXHO OnpelesuTh NJHHY
npsiMoro yuactka. Hanpumep, ecin mMony.is m = 0,4 H mepej cyxa-
oMM YCTPOHCTBOM YCTAHOBJEH BEHTHJb, TO OTHOlweHUe [,/D = 26,
oTkyaa I, = 26D.

Ecnn yepes cyxkaiomee ycrpolicTBo NPOXOZHT BOAa, CoAepKalas
HeGosbllIoe KOJHYECTBO B3BELIEHHMIX BeUIeCTB (HallpHMep, XO3siHcT-
BeHHO-OHITOBbIE CTOKH), TO NpHMEHeHHe KaMepHhIX Juadpparm He-
xenarenpro. Ilns 6eckamepunix XHadparM u conell BeHTypu peko-
MeHAyeTcsl NpefyCMaTPHBaThL CHCTEMY HellpephiBHOH WJIH NepHopuye-
CKOfl NPOMHBKH YMCTOH BOROH. [Ins poramMerpoB, 3/JeKTPOMarHHTHBIX
H CKODOCTHBHIX PACXOJOMEpPOB J/IMHEI NPAMBIX YYaCTKOB HE HOpMH-
pyloTcsi B NpHHUMAIOTCs oKoso 5D nepep mpu6opom u (2—5) D nocae
Hero.

DnexTpoMarHHTHHE pacxofoMepsl NPHULOAHBI AN CHAbHO 3ar-
ps3HeHHOH BOJHI, 4 POTAMETPHI ¥ CKOPOCTHBLIE PAaCXOAOMEPH — TOJBKO
A5 yHMcTOH BOAH. Bce M3MepuTenH pacxoja, Mo nokasarelfiM KOTO-
PHIX IPOU3BOAATCA JEHEXKHbIe pacyeTh (T. €. IpHGOPH NepBofi TPYINLI),
noaJsexar o6si3aTe/bHOR rocypapcTBeHHOH MoBepKe He pexe | pasa
B 2 rona. Pacxonomepn Bropoli rpynnel (0O6LIY4HO MX Ha3blBalOT HH-
AuKaTophl pacXofia) rocyjlapcTeeHHOH HNoBepKe He MopJeXar u npo-
BepsiloTcsl Mo Mepe Hafo6Hoctu B JafopaTopHAX MNPefnpHATHA HJIK
B TOPOACKHX MAacCTepCKHX MNO pEeMOHTY HPHGOpPOB.
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§ 7.30. Yuer npoM3BOAHTENLHOCTH HACOCHHIX CTaHUHR
NPH OTCYTCTBHH DacXOiOMepoB

B Tex caydasx, Koria Ha HaCOCHOR CTaHU MM (MM Ha OTAEJbHOM ee
Hacoce) OTCYTCTBYIOT CyMMHMpYIOUIHe H3MepHTeNH pacXofa, KOJH-
YecTBO BOJbI, MONAHHOM 32 ONpeJe/ieHHHH NPOMEXYTOK BpEMEHH,
MOXXHO Onpene/NuTh NPH MOMOUIY CAMONHIIYINEr0 MaHOMETpa H CueT-
YHKa 3JeKTpHueckol 3Hepruu. Hacocw cpepHeit u Goabliofi npous-
BOJIHTEJILHOCTH OGHIYHO HMEIOT HHAHBHAYAJNbHHE CYETYHKH, a He-
GoJsiblilie HACOCH — OOIIECTAHIMOHHHHA CYETYHK.

Ecan camonumymero MaHOMeTpa HET, TO MOXHO HCHOJb30BaTh
NoKashiBalOMHA MaHOMETP, 3alHChiBas ero NokasaHus dYepes onpe-
nenennsle cpoku. KosdouuueHTH HonesHoro nefcTBHs ABHraTens H
Hacoca NPHMHHMAIOTCs MO HacliopTam (cpeaHHe Ans BCero mnepHona
samepa). Ecan Hacoc ycranoB/eH BHIIE FODH3OHTa BOXH B Kamepe
BcachHBaHHS, TO B pacyere HeOGXOAHMO YYMTHIBATh IIOKa3aHHs Ba-
KyyMmMerpa.

§ 7.31. IlpuGopbl pasi H3MepeHHS AABJEHHS

Jns u3MepeHHs [aBJEHHS HJIH pa3peXeHHS B TE€XHOJOrHYECKHX
arperarax, cocyjlax HJH TpyGonpoBojax oOTeuecTBEHHAs IPOMBbIIL-
JIECHHOCTb BHINycKaeT jABe TPYNNH NPHOGOPOB: MaHOMETPH, BaKyyM-
MeTpbl MJIH MaHOBaKYYMMETDH, a TaKie HallODOMEpHI, TSTOMepHI,
TATOHaNOPOMEPHI.

IlepBasi rpynma npuMeHsieTcs, Korja H3MepsieMoil cpefoll sBJS-
ercsl XKMAKOCTh MJM ras, BTopas — TOJbKO AJs rasa, OpuuyeMm AJs
6osiee HU3KUX JAaBJIeHHH, yeM NpHGOPH NepBoil rpynnk. BepxHue npe-
JesHl 1IKan JAaBJeHHs BeiOupaiores M3 psazxa (1,0; 1,6; 2,5; 4,0;
6,0)-10". Ina usmepuTesnell paspekeHHsi (BaKyyMMETPOB, MaHOBaKYy-
YMMETPOB) BEpXHHe Npefejh Ha eauHHUy MeHbme (1. e. 0,6; 1,5;
3,0; 5,0)-10", Tak Kak ynoMsHyTas eIMHMLA (CO 3HAKOM ¢MHHYC»)
NepexoHT B JIeBYIO 4acTh WKaJaw. s BTopoii rpynns npu6opoB npe-
Idennl mKaJa BLIGHDPAIOTCA M3 TeX Xe PANOB.

Bri6upas mKaJjb NIpHG0OPOB, HEOGXOAHMO faBaTh 3amac No cpaBHe-
HHIO C MaKCHManbHbIM paGounM JaBjeHHeM. Tak, Hanpumep, INpH
H3MEpeHHH JaBNeHus rasoB (BKJOYas BO3AYX) 3anac OPHHHMAKT
20—25 %, a paas xononHol Boanl — 5—10 %. [Ipu usMepeHuu nas-
JIEHHH arpecCHBHHIX MJM 3arpsA3HEHHBIX MXHIKOCTEH M rasoB nepej
M3MepHUTebHHM NPHOOPOM CTaBUTCS pasienuTelbHOe YCTpoHcTBO. Me-
KAy MecToM orfopa AaBJeHHH H NpubopoM HeOGXOAUMO YCTaHaBJH-
BaTb TpPEXXOJOBble KpaHbl, MO3BOJNAIOUIHE OCYUIECTBJAATL HOBEPKY
pa6ouero mMaHomerpa 0e3 ero AEMOHTaxa.

Hamepurenu naBieHHs Nojsexar obsizaTeJbHON rocyiapcTBeHHOH
NOBEpKe B CJENyIOMHe CPOKH: MaHOMETPbl — | pas B rof; ocTajbHbie
npu6opn 3toff rpynne — 1 pas B 2 ropa.

10 B. X. Omarpues = Ap. 289



Pasden eocemoil

3KCIUIYATALLUSI CHUCTEM TA30CHAB)XEHHSA

IF'aapa I. roPIOYHE TA3bI

§ 8.1. XapakrepHcThAKa rasooGpasHhX TONAHB
H HX CBOHCTBA

OCHOBHBLIMH BHAAaMH Ta3006pa3sHOro TOIVIMBA, MCMOJb3YEMOro s
rasocHa6XeHHs rOpoJOB H HacesJieHHHX NYHKTOB, SIBJSIOTCS TOpIO-
YyHe rashl C Hu3mefl Temaorol cropaHus He MeHee 12,57 mJIx/m3.

Bce Buael rasoBoro tominBa no crnoco6y NosiydyeHHsl noipasie-
JII0TCS Ha NPHPOJHBIE U UCKYCCTBEHHHE: K NEPRoil rpynme oTHOCATCA
raspl NPHPOAHHIX MECTOPOXKIEHHHA H MONYTHHE rasnl ra3oHepTAHHIX
MeCTOPOXJECHHH, KO BTOPOi — KOKCOBLI, C/laHLeBbIH M Apyrue rasl,
nonyyaeMele nyTeM TepMHuYecKoll mnepepaGoOTKH TBePAHX TOIJIMEB,
a Takxe rase, Mojydaemble NmpH mnepepaboTke HedTH.

[asoBoe TonsauBO npexcraBfser co6ofi cMech TOpPIOYHX H Hero-
prounx rasoB. ['opiounmu sBAsitOTCS MeraH, mpomaH, 6yTaH, 3TaH,
BOJNOPOX H OKHCb YIJepofia; HEropioYHMH — a30T, YTJEKHCbIA ras
H KHCJODPOJ, a TaKXe HEKOTOpoe KOJHYECTBO MpUMecel KaK IoplouHX,
TaK H HEroploYHX BEIecTB, KOJHYECTBO KOTOPHIX JHMHTHpYETCH
I'OCT 5542—78.

IIpuponHble rassl YHCTO ra3oBbIX MECTOPOXKAEHHH COCTOST B OC-
HoBHoM M3 MeraHa (CH,), oTHocsiTcs K KaTeropuu cyXux (TOLIMX)
rasoB M XapaKTepHU3YIOTCS OTHOCHTEJNbHBIM NOCTOSIHCTBOM COCTaBa,
B TO BpeMs KaK COCTaB rasoB Ta3oHeTAHRIX MecTOpOXKAeHUH Hemo-
CTOSIHEH W 3aBHCHT OT HNpHpOAHl HedrH, BEJHYHHR ra3oBoro ¢akrtopa
H ycJ0oBHR pasjesieHHs] HedrerasoBmhX CMecel.

ITonyTHeie rassl H3 Tra3oBHIX IlnalmoK HePTaHOA 3anexu, Kak
NpaBUJIO, COAEPIKAT MEHbLIe TSAXKENHX Yr/JAeBOAOPOAHEIX TI'a30B, YeM
rasnl, nojsydyaemble M3 MecTopoxjeHH# HepTH, B KOTOpo# OHH GhiIH
PacTBOpEHHI.

OcHOBHEIE XapaKTEPHCTHKH rOPIOYHX ra3oB NpHBeneHH B Ta6a. 8.1.

B HapopHoM X03SHCTBe LIHPOKO MPHMEHSIOTCS CIKHIKEHHHIE yrie-
BOJIOpPOJIHEIE Tashi, KOTOPHE HaXOAST HNPHMEHEHHe B cesJbCKOH MecT-
HOCTH H HAaceJ€HHHX NYHKTax, yJaleHHHX HAa 3HAYHTEJNLHHE pac-
CTOSSHHA OT MarHcTpalbHLIX Ta3oNnpoOBOLOB.

K cxHXEeHHHM yIJIeBOLOpORHLIM rasaM OTHOCATCH TaKHe YrJe-
BOIOPOJK, KOTOphIe MPH HOpMaJbLHEIX YCJOBHAIX HaXoisATCs B raso-
06pa3sHOM COCTOSTHHH, @ NPH OTHOCHTEJNbHO HEGOJbLIOM MOBHILEHHH
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Ta6anna 8.1. OcHOBHHe TenJOTeXHHUeCKHe XaPAKTEPHCTHKH
ropIoYMX rasoB

Tennora Tpepean Boc- | & &
crc}{anaﬂ, HauGoxnee nnamedenss, | ¥ 5
Mk /u? goinoxan % (ofbem- | 9.2
ras reunee%earygl Hure) 8 mc'..% w
BOCHJlaMe~ (3]
Herns, °C HEX- | Bepx- §.§
Qu % HuR HRfA %§ )
Anernnen 56,08 | 58,05 336 2 81 2620 —
Bogopox, 10,80 | 12,80 510 4 75 2235 4,83
Oxuch yraepoxa 12,70 | 12,70 610 12,5 | 74 2370 1,25
Meran 35,94 | 39,90 645 5 15 2043 0,67
Sran 63,97 | 69,90 530 3 12,5 | 2097 0,85
IIponan 91,66 { 99,46 510 2,2 9,5 | 2110 0,83
Byrau 119,05 | 128,90 490 1,9 8,51 2118 0,82
Tlenran 146,58 | 158,40 475 1,4 7,8 | 2119 0,82
Srunen 92,22 | 98,42 540 3,1 | 32 2284 1,42
Tponanen 86,31 | 92,29 455 24 | 11 2224 -
Byrunen 113,90 | 121,80 440 2,0 9,6 | 2203 —
CepoBogopon 23,48 25,48 290 4,3 | 45,5 ] 2620 —_
Tlpuponuuit 35,701 39,90 —_ b 156 2040 —
TlonyTubit 50,40 | 63,00 —_ 2 9 2080 —_
KoxcoBrrit 18,06 | 19,74 640 5—6 |30—32| 2120 1,7
Crnanneshit 15,38 | 18,06 700 6—8 130—40] 1980 1,3

NpeMewarge. Jas CIOKHNX ra3soB NpHBeAeHHHE SHAYCHHs HBAAKTCA YCPeAHeH-
HEHME.

AaBsieHus (6€3 CHH)KEHHS TEMIIEPATYPH) MEPEXONAT B XKHUAKOE COCTOS-
Hue. [Ipn cHUXeHHM naB/IeHHs 3TH Yr/IeBOAOPOAHEIE XKHIKOCTH HCHa-
pAIOTCS H NepexofAT B MapoBylo ¢asy. ITo MO3BOJSIET NepeBO3HTDb
H XpaHHTb CXH)KeHHHe YrJeBOJOPOAHl, KaK KMAKOCTH, 8 KOHTPOJH-
poBaTb, PeryJupoBaTh H CXHraTh rasoo0pasHule YrJeBOAOPOAH!, Kak
rassl.

OcoGeHHOCTSIMH ra3oo6pa3HbIX YI/IEBOAODOAOB SIBJAIOTCA: BHI-
coKasi IVIOTHOCTb, 3HAYHTeJIbHO NpeBHIUaiomas MMIOTHOCTh BO3NYXa;
mepneHHast 1HQDy3usa B aTMochepy, HH3KHe TeMmepaTypH BOCHJaMe-
HeHHsi, HH3KHE MNpelesibl B3PHIBAEMOCTH B BO3jyXe, BHICOKHH 06beM-
Huifi KO3(h(HIHMEHT paclIMpeHHsi XHAKOH (asn H ApYrHe (paKTopH,
KOTOpHIE HOBHINAOT TPEGOBaHHA NPH HX HCIOJNb30BaHHH.

Du3nKo-XHMHYECKHE CBOHCTBA CXKHMMKEHHBIX YIVIEBOAOPOAHHX ra-
30B mpuBelieHH B Ta6n1. 8.2.

Hs yrieBomopoRHEIX CXKHXEHHHX ra3oB B KauecTBe TOINIHBA
IMaBHEM 06pas’oM HCHOJB3YIOTCA npomnad, 6yras H HX cmecH. Coor-
HOLleHHe mpornaHa H 6yTaHa B CMECH 3THX rasoB YCTaHaBJHBaerTcs
Mo COrJIameHHI0 MeXAy NoTpeGHTeNeM M mOCTABUIMKOM rasa.

TexHuyecku#i mnpomaH SBJAAETCA YHUBEPCAIbHBIM CXHMKEHHHIM
rasoM, Tax Kak oH MOMET NpPHMEHATbCH NPH €CTECTBEHHOM M HC-
KYCCTBEHHOM HcIapeHHH XHAKOCTH B mpefefaX H3MEHEHHs TeMme-
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Ta6auna 8.2 QusMKO-xUMHUECKHE CBojicTBa
CKHIKEHHBIX YIJIEBOJOPOAHLIX ra3oB

Mpo- By- Hso- Iponu- |ByTH-
INoka3arenn g"“ ﬂgH ra);i OyraH Srnaex ll’leH ieﬂ
2Ha CyH, CiHjpo | CeHpo CH, C;H, CH,

;’Igomoc‘rb napos p, | 1,36 | 2,02 | 2,70 | 2,67 1,26 1,92 | 2,50
Kr/M
InorHocts Xupgko- | 546 585 600 594 566 609 646
cTH p, Kr/M%, mpH { =
=0°CuP=0,1 M[a
Ornomenne ofnvema | 294 272 237 229 340 287 258
rasa x o6beMy XKHIKO-
cru npH = 0°C
P =0, MIa
Temneparypa xune- { —88,5|—42,1| —0,6 ) —10,2 | —103,7| —0,47 { —5
Husg npu P = 0,1 M[la
CkphiTass TenaoTa
Hcnapewnss npu P =

= 0,1 Mlla:
MJIIx/kr 0,49 | 0,43 | 0,39 0,38 0,49 0,44 | 0,41
MIOx/n 0,23 | 022 | 0,23 0,22 0,22 0,23 0,26
O6vem napos ¢ 1 xr | 0,745 | 0,51 | 0,386 0,386 0,8 0,52 0,4

npu 0°C u P =

= 0,1 MIla

patyp oT +45 po —35 °C. 210 no3soaser B M06oe BpeMa roja ycra-
HaBAMBaThb Ga/lJIOHB M pe3epByaphl ¢ XUAKHM NIPONAaHOM B OTaNMBa-
€MbIX U HEOTalJMBaeMbIX NOMEIUEHHAX, CHAPYXKH 3[aHHA U B TPYHTe.
JIOCTOMHCTBOM npoINaHa iBJAeTCA H To, 4To ofpasyiomuecs B Hayaje
H B KOHIIE ONIOPOXXHEHHS eMKOCTefl mapsl NpH Mo60M MeTOAE HCIapeHH A
MOYTH OAHOPOJHBI 1O CBOEMY COCTaBYy.

a3, mopaBaeMblfi B ropoja M HaceleHHblE MYHKTHI, COIJIacCHO
['OCT 5542—78 poJjixkeH YIOBJETBOPAThH CAEAYIOmUM TpeGOBaHHAM:
COlepXaHHe B HeM Bpeiunix npumeceil Ha 100 M® rasa He J0MXKHO
npeBuath (r):

ceposojopoxa . . . . . . 2 CMOJBI M DBUIH . ., . . . 0,1
aMmMHaka . . . . . . . 2 nadranuna dertom . . . 10
IHAHHUCTHIX  COeJMHEHHHA nHadTaMMHa 3uMOft . . . B
B nepecyere Ha HCN. . 5

ConepXaHHe KHCJODOAA He NOJ/IKHO GbiThb Gosee 1 % mo o6bemy.

3anax HETOKCHYHHIX T'a30B JOJIKEH OL(YWAThCH NMPH COAEPXKAHMH
HX B BO3JyXe B KOJHYeCTBE He GoJiee 1/5 oT HHXKHero npelesa Bocja-
MEHAEMOCTH, a 3anaxX TOKCHYHLIX T'a30B — MPH COfepKaHHH HX B BO3-
AyXe H B KOJHYecTBaX, AONYCKAeMLIX CAHHTapHpIMM HOPMaMH, AJs
Yero ras AOJDKEH ONOPHPOBATHCA, eClH OH He o6jajaeT AOCTaTOYHO
CH/IbHBIM H XapaKTepHBIM 3amaxoM.

CxXHKeHHble raspl, HCNO/Mb3yeMble MPOMBIUIIEHHLIMH, KOMMYHalb-
HHIMM M OLITOBLIMH mOTpe6urensmu, coridacHo T[OCT 20448—80
AOJIKHE OTBeYaTb TPeGOBAHHAM, YyKasaHHbIM B Taba. 8.3.
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Taénunoa 8.3.

TpeGoBanust K CHHMEHHbBIM rasam

HopMut no Mapkam
HauMenobaHue
noxasaTteseft nponag 6yTan cMeCh TeXHH-
TeXHHYECKHA TeXHHYECKH T 4YeCKHX MpomnaHa
u GyTaHa
Komnonentunif  cocras,
% (oGbemuble):
9TaH-3THIEH He Gonee 4 Her He 6Gonee 4
NpONaH-NPONHIEH He menee 93 He Gonee 4 —
6yTaH-GyTHIeH He Gonee 3 He menee 93 —
TIEHTAAMHJIEHBI Her He Gonee 3 He Gosee 3
Xunkuh ocrarox, % (06m-
eMHLIe) ITIDH TeMmepatype:
—20°C He Gonee 2 He Hopmu- —
pyeTcn
+20°C Her He Gonee 2 He Gonee 2
JaBnenue wuacHIEHHLIX
napos uabbitoynoe, MIla, npu
TeMneparype:
—20°C He Menee He uopmn- -
0,16 pyercs
+45°C He 6Goaee 0,42—0,4 He Gonee
0,16 0,16
Conepxaune cepoBonoporna, He Gonee 5 He Gonee 5 He Gonee 5
xa 100 u®
3anax JlomKen omymaTbCs NPH cofepKaHUM B BO3AYXe
0,5 % (o6bemubix) rasa

§ 8.2. TokcH4yeckHe CBOWCTBAa raszos
H BpelHble IPHMECH

[oproyue rassl 4acTo conepxart TOKCHYECKHe (OTpaBJ/ISIOLIHE) NPH-
Mecu: okucu yriepona (CO), ceposonopon (H,S), cepoyraepon (CS,),
uvanuctelit Bojopon, ammuak (NH,) u ap. Toxcuueckoe Boszefict-
BHE Ha OPTaHH3M 4YeJloBeKa MPOHUCXOAMT 33 CUET JeHCTBUA SLOBHTHIX
npuMeceii H MPONYKTOB HEMNOJHOTO CrOpaHHA.

OkHch yriiepoia — OIMH M3 CHJABHEHIIHX AJO0B, MO TOKCHYECKHM
CBOHCTBAM fABJSAETCS COCTABHBIM KOMIIOHEHTOM HCKYCCTBEHHBIX TIO-
ployHx rasoB H MOXET 06pa3sOBLIBATLCA MPH HECOBEpUIEHCTBE H INIO-
XOH 3KCIJyaTallUH TODENOYHHIX H TOMOYHHIX ycrpodictB. Kpome
yKa3aHHBIX BPeNHLIX NpHMece#l, B ra3e COAEpIKATCH BelleCTBa, CNoOco6-
Hble YMEHbUIATh CeYeHHe ra3onpoBOJOB HJIH 3aKYNOpHBATh HX: CMOJIa,
Hadra/uH, BOAAHBIE Mapbl IPH HX KOHAEHCALHH, MbLIb H MPOAYKTHI
Kopposuu Mertaana. Hanuuue Baru B rase npuBOIHT K 06pa3oBaHHIO
B TPy6aX CHEXHBIX JIEAAHHIX NPOGOK, KOTOpblE MOTYT IMOJHOCTBIO
3aKynopuTh rasonpoBoi. BojasHble maph CmoOCOGCTBYIOT KOPpPO3UH
rasonpoBOJOB, apMaTyphl H anmnapaTtyphl. B ropiodem rase cogepxarcs
H 6a/jJlaCTHBIE IMPUMECH, K KOTODBIM OTHOCAT a30T H YIJIEKHCHOTY.
Hanuyue sHayHTENbHBIX KOAHYECTB 6aJIacTHHIX mpuMecell CHUXaeT
TENJIOTY CTOPAHUs M YBEJHYHBaeT €ro yaelbHH# Bec. DT aKTOphl
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OPHBOAAT K YBeJNHUYEHHIO JHAMeTpa TrasompoBORA H, KaK pe3y/bTat,
K POCTy MeTa/JJIOBJOXKEHHA Ha COOpyXKeHHe TasoOlpOBOJOB.

Js CHHXKeHHSI COZep>KaHHA TOKCHYHBIX H APYTHX BPENHBIX MpH-
meceit ras mogBepraior o6paGotke u ounctke. O4HCTKY rasa or Mexa-
HUYECKMX NpHMeceH NMPOH3BOAAT H HEMOCPEACTBEHHO Nepej rasoBLIMH
npuGopami, Nnponyckasi ero yepes chenyajbHble rasoBble (QUABLTPH.
O6pa6oTka rasa 3sakjiouaeTc B OYHCTKE, OXJAXKIEHHH, OCYIIKE,
YJaBIHBaHHH PAa3AHYHEIX NMPOAYKTOB H, €CNH HEOOXONMMO, B OAOpH-
3aIHH.

OrcytcTBHe 3anaxa Boo6ine y GOAbIIHHCTBA NPHPORHEIX H HCKYCCT-
BEHHBIX FOPIOUHX rasoB M HaJHYHe BeCbMa cjaboro samaxa Yy HEKOTO-
PHIX TOPIOYHX Ta30B 3aTPyJHAET CBOEBPEMEHHOE OGHApYXEHHEe MecTa
YTEeYKH rasa M MPUCYTCTBHS €ro B MOMeIeHHH. DT0 NPUBOAUT K Heol-
XOJHMOCTH OJOPH3aLHH TOPIOYETO rasa CHelHaJbHLIMH XKHIKOCTAMH,
o6najaomWUME Pe3KHM H HenpHATHHIM 3amaxoM. HauGosbiuee npH-
MEHeHHe AN OROpH3allMH TOPIOYHX ra30B MOJAYYHJA STHAMEPKAnTaH
(C;HSH), cpemueronoBas HopMa pacxoja kKotoporo Ha 1000 m® mpu-
polaHoro rasa cocrasaser 16 r, uau 19,1 cm3,

§ 8.3. KoHueHTpanHoHHLE Mpejeibl B3PHIBAEMOCTH
rasoBO3/ylIHbIX cMmeced

lopioune rassl MOryT BOCIVIAMEHATBCA HJIH B3DLIBATLCS, €CJIH OHH
cMeliaHbl B ONpefeJeHHBIX COOTHOINEHHAX C BO3AYXOM H Harpersl He
HHXXe TeMIepaTypnl HX BocmjaMeHeHHs. BocnameHeHHe M nanbHel-
Iee CaMONpPOHM3BOJIbHOE TOpeHHe ras3oBO3NyUIHOM CMeCH NMpH ompefe-
JIEHHBIX COOTHOUIEHHAX rasa H BO3AyXa BO3MOXKHO NPH HaJAHYHUH HC-
TOYHHKA OTHA (aXXe HCKpHI).

Pasnuyalor HHXXHHA M BepXHHHA Npejesnsl B3PHIBAEMOCTH — MHHH-
MaJabHOe H MaKCHMaJbHOe MpOLEHTHOe cojepikaHHe rasa B CMecH,
NPH KOTOPHIX MOXET NPOH3OHTH BOCIIaMEHEHHE ee H B3pHIB.

Ilo xuMHY9eCKOR CymHOCTH B3pblB Tra3sOBO3AYIUIHOA CMeCH —
npouecc oyeHb GHICTPOro (MFHOBEHHOTrO) TOpeHHS, NpHBOAAWMA K 00-
pPasoBaHHIO NPOAYKTOB TOPEeHHS, HMEIOIHX BHICOKYIO TEeMIEpPaTypy,
H pe3KOMYy BO3pacTaHHMIO HX J[aBJIeHHS.

PacueTHoe H36LITOYHOE NaBJIeHHe MPH B3PLIBE TaKHX CMeced cneny-
omee: MNpUpoAHu#A ras — 0,75 MIla, npomana u Gyrana — 0,86,
Bogopona — 0,74, auerunena — 1,03 MIla. B npakrugeckux ycno-
BHSAX TeMIepaTypa B3phBa He HOCTHTaeT MaKCHMaJbHBIX 3HAaYeHHH H
BO3HHKAIOIHE faBJeHHS HHXe YKa3aHHBIX, OJHAKO OHH BIOJIHE 0CTa-
TOYHH ANA paspyMeHHH He TOJAbKO OOMYpPOBKH KOTJOB, 3AaHH#H, HO
H METaJlTHIeCKHX eMKOCTe#l, ec/lH B HHX NMPOH3OHAET B3pHIB.

[Tpenenst B3pHIBaeMOCTH cMecefi roplOYHX TrasoB ¢ BO3LYXOM
Pa3NHYHE H 3aBHCAT OT XHMHYECKOro CBOHCTBA ra3oB. 3HaueHHs mpe-
AeNoB B3pHIBaeMOCTH MHpuBeieHH B Ta6a. 8.1.

OcHoBHO®t npuuHHOH 0GpasoBaHHA B3pHBHHX TIa30BO3AYIIHHX
cMecefl ABAAETCA yTedyKa Ia3a H3 CHCTEM rasoCHaGXKeHHs W OTAENbHHIX
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€€ 3JIeMEHTOB (HEMJIOTHOCTb 3aKDHLITHA apMaTypHl, H3HOC CAJbHHKO-
BHIX YIJIOTHEHHHM, Da3pBIBE IUBOB Ta3ONpoBOAOB, HErepMETHYHOCThb
pesbOOBLIX COENMHEHHH M T. A.), a TaKXe HecoBepIUeHHAs BEHTHJA-
IMA HOMEUeHHH, TONKH M rasoXONOB KOTJIOB M mHeyel, NOABaJbHBEIX
MOMEIEHHA H DAa3JHYHBIX KOJOAUEB MOJ3EMHRIX KOMMYHHKAaIHH.
3ajnayell 3KCIMIyaTaUMOHHOTO NEPCOHAJMa ra3oBLIX CHCTEM H yCTa-
HOBOK $IBJISIeTCS CBOEBDeMEHHOE BbIIBJIEHHE H yCTPaHEHHE MeCT yTe-
YeK rasa M CTPOroe BHIMONHEHHE NPOM3BOACTBEHHHLIX MHCTPYKLUHH IO
MCMONb30BaHHIO Ta3006pasHOTO TOIVIHBA, a TaKxke Oe3yc/oBHOE Ka-
YeCTBEHHOe BHIMOJHEHHe IIaHOBO-NPENYNPENHTENLHOIO OCMOTpa H
PEMOHTa CHCTEM ra30CHabEeHHR H ras’oBOro 0o6GOpyROBaHHA.

§ 8.4. IlpenoTspameHHe XHMHYECKOTO Hejoxora

[Ipu HecoBepmeHHOM CKHT'aHHH MPHPOJHBIX H CXHIKEHHBIX yIJe-
BOJIOPOJHLIX Ta30B MPOAYKTH CrOPaHHS COLEpPKAT HEKOTOphle KOJH-
YeCTBa OKHCH YIJIEpOAa, BOAOPOAA, PasiIMYHLIX YIJIEBOAOPOAOB M ca-
kUCTHIX yacthu. [IpucyTcTBHE Bcex 3THX BemecTB B 3HAYHTENbHBIX
KOJIMYeCTBaxX fBJSETCA HeJONMYCTHMBIM KaK IO MPHYHHE 3arps3HeHHs
aTMOChepH SAOBHTHIMH H KaHLEPOTEHHBIMH BeleCTBaMH, TaK H MO-
TOMY, YTO 3TO NPHBOAHT K CHHXKEHHIO KO3((pHLIHEHTa [TONEe3HOro JeH-
CTBHSl YCTaHOBOK, pa6oTaiomux Ha rasoBom Tomause. OKUChL yriepona
H BOJOpPOJA, YIVIEBOZOPOX U caxa OOHAPYXKHBAIOTCA B NPOAYKTAX Cro-
paHMs NPH CXKHUTaHHM rasa ¢ HeJOCTATOYHLIM KOJHYECTBOM BO3NYXa,
NpH HeyIOBJETBODHTENLHOM HX CMEIeHHH RO T'OpPEeHUS U B Hpouecce
TOpeHHsl, a TaKXke NPH 4Ype3MepHOM OXJIaXKAeHUH IJIaMeHH 10 3a-
BepHIEHUS peaKUUH TOpeHHH.

KosuyecTBo OKHCJOB a3oTa, KOTOpHIE O6pasyioOTC NMPH CXKUTAHHH
OpraHHYeCKHX TOIIUB, 3aBUCHT OT Ko3(pHuuueHTa H36LITKA BO3yXa O,
TeMnepaTyp B NJaMeHHON 30He M TONKE H BpeMeHH KOHTAKTa pearu-
pylOWHX KOMNOHEHTOB., MakcHMa/qbHOe colepKaHHe OKHC/IOB a3ora
coorBercTByeT o = 1,2. [lpu CHHXKEHMH WJIH YBENTHYEHHH KO3(dH-
IueHTa H30LITKA BO3AYyXa colepikaHHe OKHCJOB a30Ta YMEHbILAeTcs.

Cumkas Kospduuvent usbhiTKa BO3AyXa M COKpauias BpeMs mnpe-
6bIBaHMA ra3oB B TONKE, MOXHO CHH3HTL COfepKaHHe OKHCJIOB a30Ta
B npopyKtax cropanHus. CHH3HTb COZepKaHHe OKHCJAOB a30Ta MOXHO
TaKxe NyTeM yBeJHdYenusa o g0 1,5—1,6.

Js cxxuraHus rasa B GHITOBBHIX IJIMTAX NPHMEHAOTCH HHXEKUH-
OHHble MHOTOdaKeNbHbIE TOpPeNKH, paboTamue ¢ KOIGPHIIHEHTOM o<
< 1. Hepocrawomwuit 0/ cCropaHus rasa Bo3AYyX I[IOCTYNaeT B BHJE
BTOPHYHOrO ¢ nepudepHH HJH ¢ nepudepuu U HEeHTPa H3 OKpYKawle
atMocdepsl. ONBITHl MOKAa3adH, YTO NOJHOTA CTOPAHHsl 3aBHCHT OT
CoNepKaHUA [epBHYHOrO BO3AyXa B CMecH, pPaCCTOSIHHE OT OrHEBHIX
KaHa/A0B rOpeJOK A0 AHHINA TOCYAH, cilocob6a MOABOAA BTOPHYHOTO
BO3/yXa, BUAA TOPIOYEro rasa M BeNHYHHH TEIVIOBOA HAarpy3ku. Mu-
HHMaJbHOE COfepXKaHHe OKHCH Yrjepona cooTBercTByer a = 0,6
H BhIIlE, PACCTOSIHUIO OT TOPENKH 1O [HAa MoCyXAbl, paBHOMy 30 mM.
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B ropesikax ¢ ABYCTOPOHHHM I10BOAOM BTOPHYHOTO BO3yXa COMEPHKa~
HUE OKHCJIOB a30Ta B 1,5 pa3 Menbule, 4eM B ropejkax ¢ nepudepui-
HEIM MOJBOAOM BO3JyXa.

I CUraHUs CXMKEHHHX YIJIeBOJOPOAHHIX .Ta30B HeoGXOnU-
MO NPUMEHATh TOPeNKH ¢ ABYCTOPOHHHM HOABOJAOM BTOPHYHOIO BO3-
AyXa npH pacCTOAHHH OT TOpesnKH N0 AHA HMOCYyAk okosao 30 MM, Co-
A€pXKaHUH NEPBHUYHOTO BO3AyXa B CMeCH He MeHee (),6 oT TeopeTHYeCKH
Heo6X0onUMOro.

Cxkuranue rasa B Tonkax KOT/IOB CpeAHed H Goapuiofl Maponpous-
BOJAUTE/IbHOCTH HEOBXOAMMO, KaK MPaBHJIO, OCYIIECTBAAT C MOMOLIBIO
ropesok ¢ nepH@epriAHOi mofadedl cTPY# rasa B aakpyqeHHEIH NOTOK
Bo3llyxa. [l monyyeHus npo3payHLIX MJaMeH H yMeHbIUEHHS O6pa-
30BaHHS CaXXHCTHIX YAaCTHI, MHOTOAKEPHBIX aPOMaTHYECKUX YIJIEBOJIO-
POnOB M APYTHX MPOAYKTOB XMMHYECKOTO HENOXora rOpenKkH Heol-
XoauMo 060pyAOBaTh KamMepaMH NpeIBapHTENbHOro CMelleHHS IVIy-
6uHo#t oKono 0,75—1 kanubpa ropenkd. Bonee nagexnoe cxxuranne
rasa B Npo3payHoM ¢akesie MOXKET ObITb ZOCTHTHYTO NyTeM MOAaYH
B rasopacnpelesuTeNbNpll KOJJIEKTOP IpeJBaPUTEeNbHO MHOATOTOB-
JEHHOR rasoBo3AywHOK cMmecH ¢ KoapduuueHrom o = 0,4--0,6.

§ 8.5. MprcnocobaseMOCTh ropeadX K rasam pasibix
PH3AKO- XAMAYIECKHX XAPAKTEPHCTHK

B npakThKe MHOTAA NPHXOAUTCS NMEPENETHBAT, FOPEJKH B CBA3H
C H3MEHEeHHeM OCHOBHHIX XapaKTEDHUCTHK Ia30BOTO TOMJAHBA, TaK KakK
pa6ora Ha rase, OTJIHYalOmeMCA MO CBOHM XapaKTepHCTHKAM OT pac-
YeTHBIX, DPHBOJAHT K M3MEHEHHIO TEINIOBOH HarpyskH TOPeJKH,
K YXYAUEHHIO YCAOBHHA CropaHus M, KaK CJEICTBHe, K 06Pa3sOBaHHIO
XHMHYECKOro Heloxora. He H3MeH OCHOBHEle KOHCTpYKTUBHBHIE
3/IEMEHTEl TOPENKH, MOXHO HPHCNOCOGHTL €€ K pa6oTe Ha HOBOM
cocTaBe rasa, He CHHXKasi KayecTBa ee paGoOTHL.

ﬂnﬂ MOAJEPKAHUS HEH3IMEHHOH TEIJIOBOMH Harpysku TFOPeNKH NpH
H3MEHeHHH TeRVIOTH Cropauns rasa xo =410 % wmomwno usmerutsh
TOJIBKO NaBJIeHHE rasa nepex ropeaxoéft mo ¢opmyie

2
P’=P1-::—:-('—Q"2'> . (8'1)

[Ipn u3smeHeHHM TEIJIOTH cropaHus B mnpelejax 10—30 % or
pacyetHo#t CYWECTBYIOLIHE TOPENKH TaKXe MOXHO COXpaHUTb, H3Me-
HUB pagMephbl OTBEPCTHH /I BrIXOAa rasa H ero Aasmenue. [Ipu Gosee
3HAYUTENbHOM H3MEHEHHH TeNIOTH CTOPAHHA T'a3a ropeikH C/eayeT
3aMEHHTbD.

Y HHXEKIHOHHBLIX FODeNoK HU3KOTO HABJEHHs s COXpaHeHHd
TENJIOBOH HarpysKH HOBRIH JuaMeTp Ta3oBOTO COMIa NOJIKEH ObITh

paBeH
QH: P P
dy=d, l/ = T:i' (8.2)
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Ecnu nasnenne rasa nepen ropenkoft He MoxeT GHITb H3MEHEHO, TO

a=al/ Ve, €3

rie dy u d;y—HOBHHA U CymecTBYoWMA auamerpn comes; Qy,
# Qy, — ReficTBHTEIBHAA TENJIOTa CTODAHHA rasa H pacyeTHasds; pg
H Py — IVIOTHOCTb I'a30B HOBOTO COCTaBa H pacueTHoro; Py U Py —
HOBOE JaBJleHHe H pacyeTHOe,

Korna nasienne rasa B C€TH IOCTAaTOYHO, AJIs COXPAaHEHHS TemJIo-
BOH Harpy3kH MOXHO H3MEHHTb JAaBJIeHHe Iepef ropeakol (IIpH COX-
paHeHHu Juamerpa comua) no dopmyrae (8.1).

Jlas 1yTheBHIX TOPENIOK HeOGXONHMO TaKXKe U3MEHHTb M JaBJeHHE
BO3AyXa O BEeNHYHHH

QH,nl

rie H, u H, — naBjeHHe Bo3nyxa mpu rase HOBOTO COCTaBa M pac-
YeTHOTO; N, H M; — KPaTHOCTb MOJAYM BO3AYXA IIPU HOBOM H CTApOM
coCTaBe rasa.

H, = H, ( Qus )2. 8.4)

TFnasa II. 3KCNAYATALHSA MNOA3EMHBIX TA30NMPOBOLOB

§ 8.6. OGcayxuBaHHe rasonpoBOjiOB

3anaya 3KCIJyaTaHHOHHHKOB — obecreynTh Gecriepe6oiiHoe H
6esonacHoe CHaGXKeHHe rasoM pas/JgHYHBIX norpeturened. Brimosne-
HHE €€ OCJHOKHACTCH TEM, 4TO Fa30NMPOBOALI, KPOME HEKOTOPHIX COOPY-
XeHHH H BBOJOB, HEJOCTYNHBI /ISl BHEUIHEr0 OCMOTPA H NMPOBEPKH.

B coctas paborT 1o sKcniyaTanii NOA3EMHBIX Fa301POBOJOB BXONAT
npodunakTHyeckoe o6CayKHBaHHe M HaGMIOeHHE 32 NOA3eMHBLIMH
rasonpoBofaMH, HX TeKylHA peMmoHT. KanuranbHbli peMOHT raso-
NpOBOAOB OOLIYHO MPOH3BOASIT CTPOMTENbHBLIE OPraHH3alMH MO 3a-
Ka3zy TPecTOB H KOHTOp Tra30BOro XO3fIHCTBA MJIHM CaMH 3KCIJyaTa-
[IHOHHEIE OpPTaHH3aIHH,

[NpodunakTHueckud Han3op M OOCHAYXKHBaHHe MOA3EMHBEIX TIa30-
NPOBOJOB, HX apMaTypPHl H COOPYKEHHH NPOU3BOJUTCH C LEJBIO CBOE-
BPEMEHHOTO BEISBJICHHST H YCTPAHEHHs NMOBPeKACHHH H YTEUKH rasa,
a Taxkxe AJs TpeloTBpamleHHst CKOINIeHHsl 3arpsisHeHHH B raso-
npoBojax, YTo6bl ofecreynTh GecnepeGoiinoe CHafKeHHE MOTpeGHTe-
Jiefl Ta30M ¥ CO31aTh YCNOBHSA s 6e3onacHoi paGoTel IPH KCITya-
TalHH CHCTEM [a30CHAGKeHHS.

ITpu npodurakTHYECKOM OOCNTY>KHBAHHM Ta30MPOBOJNOB BHIIION-

HSIIOTCSL CJeAyloliHe pafoThl:
OCMOTp M IIpOBEpKa Ha 3ara30BaHHOCTb KOJIONHEB H KaMmep moj-

3eMHBIX COODYXKEHHH;
HabnoleHHe 3a KOBepaMH W HACTEHHBIMH 3HAKaMH;

npoBepkKa C60pHHKOB KOoHJeHcaTa H YyJaJe€HHe TNOCIENHErD;
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HabaioleHHe 32 COCTOAHHEM JOPOXKHOTO MTOKPHTHA M NPOH3BOACT-
BOM paGoT BOJH3H rasolpOBOJOB C HeJIbIO 3ALIUTH HX OT OBpexAeHHH;

npoBepka 1aBJeHHs Tasa B ras’onpoBojax;

BLIABJEHHE H ycTpaHeHHe 3aKyNODOK TrasONpOBOAOB;

6ypoBo#l U myp¢HoBOH OCMOTP H YCTPaHEHHE BLIAABJEHHHIX YTeueK
rasa;

NpoBepKa H MeNKH#l PeMOHT apMaTypH, YCTaHOBJeHHOH Ha raso-
HpOBOJAAX;

cOcTaBJIeHHe TeXHHUecKOH JOKyMeHTauud (BeleHue KypHaja,
COCTaBJIEHHE NPOTOKOJIOB, 3CKH30B, Bbldada YBeIOMJEHHH M T. A.).

Ipopunakruyeckoe o6cayKUBAHHE IIOJ3EMHBIX Ta30NpPOBONOB H
COOpYyxeHHH Ha HHX myTeM o0Xoia TPacC B TOpoAax H HaceleHHBbIX
NYHKTaxX JOJIKHO NMPOU3BOAUTHCA B CPOKH, obecrneyuBaiomue Gesonac-
HOCTb 3KCIIJIyaTalll{ Fa30NPOBOAOB H YCTAH ABJHBAEMEIE VI aBJIE€HH IMH
(TpectamMu, KOHTOpaMu) ra3oBOrO XO3AHCTBa.

Cpoku 06X0Aa Tpacc NOJKHB yTBEPXKIAThCA BhliecTOAmEeH opra-
HU3anuell, B HeNOCPEACTBEHHOM MOJAYMHEHHH KOTOPOH HaXOAMTCA ra-
30Boe xo3siiicTBo. [Ipu onpesaeseHHH CPOKOB 06X0la AOJMKHEI YUHTHI-
BaTbCAd KOHKDETHHIE YCJOBHA 3KCIJIyaTallMH rasonpoBOAOB (Mpoiod-
JKHTENLHOCTh KCIIYaTallMt, COCTOAHHE rasolpoBoAa, AaBJeHHE rasa,
NYYHHHCTOCTb T'PYHTOB, HX KOPpPO3HOHHAH aKTHBHOCTh, HAJMIHYHE GayxK-
JAIKX TOKOB H 3aLIUTHl, XapakTep MECTHOCTH M ee 3ace/IeHHOCTH).

[Ipu o6xoxe Tpacchl rasonpoBoja NMPOBEPAIOT Ha 3ara3oBaHHOCTD
BCE NOABANLE, KOJJIEKTODH H KOJIOALB, a TaKXe BCe MOA3EMHEIE
COOpPYXKEHHS H €eMKOCTH, HaxojsumHecs Ha pacCTosHuMH gm0 15 M
110 06€e CTOPOHBI OT NOA3EMHKIX Ia30MpoBojoB. B cayuae o6HapyxeHus
B KaKOM-JHOO H3 COOPYXEHHH omnacHOH KOHLEHTPALHH rasa AoIoi-
HUTENBHO IIPOBEPSIIOT 3arasoBaHHOCTb KOJNOALEB BCeX MOA3EMHBIX
COOpYXeHHH B NOXBaJOB JOMOB B pajHyce He MeHee 50 M oT rasomnpo-
Bofa. O 3arasoBaHHOCTH COOpYXKEHHH UPOBepAIwIlHe NOJIKHEI He-
MeJJICHHO CTaBHTb B M3BECTHOCTh OPTaHH3allMH, 3KCIJAyaTHpYOUHe
COOpYKeHHS H KOMMYHHKaUHH, B KOTODHIX OOHapy:KeHa yreuka rasa.

Ecnu ycranOBJEeHO, 4TO B INojBafax 3MaHH#l nosBHJICA ras, TO
clenyer HeMeRJIEHHO NMPHHATHL Mephl AJAA [IpelynpexJIeHHs BcCex Jio-
Jed, HaxoNAWMXCA B 3THX 3MaHHSX, O HEJONYCTHMOCTH KYpeHHus, a
TaKe NOoJb30BaHHSl OTHeM H 3jekTponpHGopamu. [Ipu siBHO# onac-
HOCTH JIIOAH JO/KHEI MOKHHYTh 3jaHHe. Pe3yabTaTel ocMOTpa H Mpo-
BEPDKH 3aHOCATCA B XYDHaN HIU (pHKCprlOTCH aKTaMHu.

3arasoBaHHOCTb B IIOABanax, KOJMJIEKTOpaX H KOJOAUAX NpPOBe-
psercsa rasoaHanusatopaMH. HenocpeAcTBeHHO B nojpastax NpHMe-
HAOTCA ras’0aHaJn3aTOPHl B3pLIBOGE3OMACHOH KOHCTPYKIIMH, HampH-
mep IIIF'®-2-B3T uan [II'P-2M-H3T. Ocobyio 0CTOpPOKHOCTL H Olle-
pPaTHBHOCTb HEOGXOXHUMO NPOSBHTL NpH OOGHApYXeHUH rasa B NojBa-
Jax sAaHu#: CPOYHO NPOBETPHTH NOABAJEI, MPOBEPHTbL ra30aHaJNH3a-
TOpaMH IPOHHKaHHe Trasa B KBapTHPHl BHIIeJekKalllUX 3Taxed,
B oco6o oTBercTBeHHBIX H TPYAHOZOCTYNMHBIX YYacTKax rasonpoBOAOB
YCTaHaBJHBAIOT KOHTPOJIbHBIE TPYOKH; ¢ HX NOMOWBIO JIETKO ONpese-
JAIOT HaJd4de rasa.
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Ina yroGerBa ofcay:XMBaHHS TPAce rasompoBORa COCTABJAAIOTCA
MapumpyTHEle KapTh. Ha HHX HaHOCATCA Bee coopY2KeHHs BAOJIb TPacCH
G COOTBETCTBYlOHmHMH HoMepamH. KpoMe rpaguxoB nepHORHYECKHX
paboT, cocTaBASIOT I'padHKH OCMOTPa H NPOBEPKH ra30BHIX KOJIOAUEB 2
pasa B roa. IIpu 3TOM BRINONHAIOTCS TaKHe pabGOTH, KaK OYHCTKA Ko-
JIOAUEB OT TPA3H H APYTHX NOCTOPOHHHX NpeJMeToB, MpOBepKa co-
CTOSIHHSI 33aJBHXKEK H KOMIEHCAaTOPOB, OKpacKa KOJOAueB H 06opy-
JIOBAaHHA B HHX.

OrBercTBeHHO#l 3ajavell ABJAseTcH NpPOBepKa KOHAeHCAaTOCGOpPHH-
KOB H THAPO3aTBOPOB. YlajleHHE KOHIEHCaTa M3 rasomnpoBOJOB OCY-
LECTBJIAETCA MO cnenuanbHoMy rpaduky. OTkauka KoHueHcaTa mpo-
M3BOZHTCSI H3 T'HAPO3aTBOpa H KOHAEHCATOCGOPHHKOB HHM3KOro AaB-
JEHHS. — PYYHBIMH HaCOCaMH MJIH MOTOHACOCaMH, a H3 rasolpoBOJOB
CpeHero H BHICOKOTO AaBJieHHH — TONbKO MOTOHacocamu. KonjeHcar
yaansiercs B CHenHaNbHYIO eMKOCTb, KOTOpas ONOpOXKHAeTcs B 3apa-
Hee OTBefeHHOM Mecte. [IpH OTKauke KOHAEHCaTa HeJb3s ROMYCKaTb
K MeCTy paGoTH MOCTOPOHHHX JHL, KYPHTb H MOJb30BaTbCA OTKPHTHIM
OrHeM.

MecrononoxeHne pasJHYHBIX COOPYKEHHH Ha IMOJA3EMHHX rasonpo-
BOJlaX OmpejensieTc MpH NMOMOIIM HACTeHHBHIX 3HAKOB (ykasareseil)
¢ nudpaMu BeJHUHH IPHBA3KH STUX COOPYXKEHHHA. DTH HaCTEeHHLIE YKa-
3aTeJlH HaZO peryJaspHoO NpPOBePATb H KOPPEKTHpOBaTh, a B CJaydae
HX TOJOMKH HJIH OTCYTCTBHS — 00A3aTeNbHO BOCCTaHABJIHBATh.

Oxnna u3 Hau6oJiee BaXKHBIX H OTBETCTBEHHEIX 3ajla4 SKCIVIyaTallHH
HOA3EMHRIX ra3onpoBoJoB — ofeclieyeHHe W MNOJNEPXKAHHE HNOCTOSH-
HOH BeJIHYMHBI 1aBJNEHHA I'a3a B ceTAX. ST0 0COGEHHO BaXKHO 1A raso-
IPOBOJOB HH3KOTO JaBJIeHHA, TAK KaK OT HUX HUTAIOTCA MHOT'OUHCIIEH-
Hble XKHJBIE JOM2 H KOMMYHa/NbHO-OHITOBLIE norpebuTenu. MaMeHenune
JaBNEHUs1 ra3a pe3Ko yXyAIaeT YCJIOBHA PaGoTH Ia3oBLIX MPHGOPOB
M MOXeT NPHBECTH K CaMONPOHM3BOJIbHOMY NoOTracaHHio (pakena rope-
JIOK.

Jas npenynpexaedus HapymeHH#i paGoTel ra3onpoBOAOB, MOA-
Jep>KaHHA B HUX HeOGXONMMOTO AaBJIEHUS rasa, H3yYeHHSA PeXKHMa HX
pa6oTH He pexe 2 pa3 B roj NPOH3BOAAT 3aMepH RaBJeHHs rasa
(B mepHoa HaMOOJbIIEro pacxoia 3HMOA H HaHMeHBUIETO JETOM).
JlaBieHne rasa 3aMepsOT KaxIulfi pas B ofHOf H TO# ke ToYKe Ha
Kaxnawle 500 M rasonpoBoza. [lo monyyeHHHM BeIMUMHAM JaBJieHHS
rasa CTpoAT KapTH JaB/leHH#i B rasoBmx cersiX. [lo KapraM Jerxo
ONpeNeJsIioT T€ YYacTKH, T/l HMeeTCs HauGoMbIHi nepenas AaBJaeHHH,

Ons MHKBHIAIMH 3THX NEpenafoB M yayyIIeHHsA peXHUMa raso-
CHa6xeHHsl BHIUIOJHSIOT CHAEAYIOUIHE MEPONPHATHA: H3MEHSIOT BHI-
XORHOe JaBJIEHHE Ta3a Ha TasoperyJsATOpHBIX NMyHKTaX, MHTAIOWHX
rasonpoBojbl; 3aMeHAIT OTAENbHEE YYacTKH TasonpoBOAOB AJs yBe-
JMYeHHS HX MPONMYCKHOM CIHOCOGHOCTH; KOJbLYIOT T'a30BhHIE CETH HJIH
YCTAHABJHBAIOT YCTPOACTBO HOMOJHHTENbHOR NOAMHTKH TasonpoBO-
IOB; YCTpaHAIOT o6HapyXkeHHbe 3aKYNOpKH.

ITonseMiubie cTaJbHHE ra3onpoOBOAb BCeX JaBJeHHH mocie BBoja
HX B SKCIMIYaTalMIO MOABEPraiorCst MepUORHYIECKHM IJIAHOBRIM pEBH-
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3uAM (6ypoBeIM M mYpP(hOBLIM OCMOTpPaM) C IeJbi0 NPOBEPKH HX rep-
METHYHOCTH, COCTOSIHHA HAPYXKHOH NOBEPXHOCTH TPYyG6, H30JRIHH,
apMaTypHl H T. A. B CleAyiOliHe CPOKHU:

rasonpoBOAbl B 3aCTPOEHHOH YacTH TOpPOAA HMJH HAaCeJeHHOTO
NYHKTa, PacrnoJioXeHHble B 30HAX C BBICOKOH KOPPO3HOHHOH aKTHB-
HOCTbIO TPYHTOB, a TaKxe JBOPOBHIE T'a30NPOBOABI HE3aBHCHMO OT
YCJIOBH# HMX PaCnoJIOXKeHHS JOJKHB OCMATpPHBAThCA INpPH INOMOIIH
wypdoBaHUs U GYpPeHHs He pexe YeM yepes Kaxauie 5 Jer;

rasornpoBoOJyl, pacrnoyoKeHHbE B HE3ACTPOEHHOH YaCTH TOpojia NpH
HEKOPPO3HOHHBIX I'PYHTaX, — He pexe yeM 4depes Kaxzaoie 10 Jer.

BypoBo#t ocMOTp mpousBOAMTCA AN TOYHOTO ONpENE]eHHS MecT
YTEUKH rasa, BLIABJIEHHLIX NPH NpOBEpPKe KOJOALUEB H APYTrHX COOpY-
skeHuii. C 3170 menbio BAOAL TPAcCHl rasonpoBOja uepe3 Kaxiase 2 M,
a NpH HAJHYHH CBApOYHON CXE€Mbl ra3oNpoBOAA Haj KaXIbM CTHIKOM
6ypaTca CKBaXXHHH. [[MameTp cKBaxuHn 20—30 cM, ray6uHa 3aBH-
CHT OT PacCTOSIHUA 10 Bepxa TpyOul. Ecau 6ypaT B MepsJjioM rpyHTe,
TO OTMETKa JIHa CKBAXXHHLI JOJXKHA ObITh HHUXKE OTMETKH NMpOMep3aHHUs
rpyHta. B neTHu# nepuopx npH GYpeHHH CKBaXKHHBI He AOXONAT AO
Bepxa Tpy6n Ha 20 cM. CKBaxKHHB HeoOXOAMMO pacrnonaraTh B IHax-
MaTHOM nopsajke Ha paccrofnuu 300—500 mM ot creHkH Tpy6u. Ha-
JUYHe rasa B CKBaXXHHe ONpeJeNsiOT ra30aHaJH3aTOpaMH, a ec]H
CKBaXKHHBl paCHOJIOXKEHH Ha paccTossHHM Gosee 3 M OT 3haHHH H KO-
JOAUEB, TO H OTHeM.

Ha npoesnax (B Mectax pacno/iokeHus rasonpoBOJOB) nepej npo-
BeJeHHeM paboT MO KaNHTaJbHOMY PEMOHTY HJIH PeKOHCTPYKIHH J0-
POXKHOTO MOKPHITHA Ta30MpOBOABl He3aBHCHMO OT CpPOKa HX Mpelbl-
Aywel PEBH3HH M PEMOHTA JIOJIKHBl OCMATPHUBATLCA Y HPH Heo6XoIH-
MOCTH PeMOHTHpOBatbcA. [y o6ecrneyeHH COXPAaHHOCTH rasonpoBO-
JI0B H HX apMaTyphl BO BpeMa JOPOKHEIX H CTPOUTENBHEIX paboT Cayx-
6a roprasa ycTaHaB/JHBaeT HaGJioJeHHe 3a STHMH paGoTamH.

[Ipu packonkax, NpOH3BOAMMBIX B 30He Fa3ONpOBOAOB NOCTOPOH-
HUMH OpraHH3alMAMH, Heo6X0AUMO OGHaXKEHHLIE YYaCTKH Tras3onpo-
BOJIOB 3achilaTh CJI0€M MnecKa BblcoTofi He meHee 0,2 M ¢ TumlaTenbHOR
non6usko#t mocread. Ecau npu packonke TpaHuleM HJIH KOTJIOBaHa
rasonpoBoji OKa3hBaeTcsi B npusMe oOpYUIEHHs, TO JajdbHefimHe pa-
GOTHI IPOH3BOAATCA € YCTpoiicTBoM Kpemvenuii. Ecau npu packonkax
y4acTOK ra3onpoBofa AJHHON 2 M H GoJiee MPOBHCAET HAU HA BCKPHITOM
y4yacTke rasonpoBoja OGHAapyXHBaeTCsl CTHIK, TO TakKOfl y4acTOK He-
06X0AMMO HaJEXHO «MOJBeCHTby BO H36€XKaHHe NMPOru6OB HJAU mepe-
JIOMOB.

§ 8.7. 3akynopka rasonpoBofoB H cnocoGnl
ee JHKBHIALKH

B cnyuae nosiBieHHs XHAKOCTHBIX NPOGOK NPOH3BOAAT MPOBEPKY
c6opHHKa KOHJAeHCaTa HJH THApO3aTBOpa M YAaJeHHe KOHJeHcaTa,
YCTPAHSIIOT NPOBUC NYTEM BLIIPABJEHHA YKJOHA rasoNpoBORa HJH
YCTaHOBKH RONOJNHUTEAbHOI0 cGOPHHKA KOHAEHCATa.
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CHexxHO-NlelisTHrIe, THAPATHHE U HadTaJHHOBHE 3aKYNOPKH yCTpa-
HSIOT MyTEM 3aNOJIHEHHS ra3onpoBoja pacTBOpUTEJEM, OTOTPeBa raso-
MpoBOja NMapoM OT MOABHXKHOIO KOTJa C MOCAELYIOUHM YAaJeHHeM
KOHJeHcaTa, a TaKXe IKyPOBKOH rasonpoBofia CTaJbHOH NPOBOJOKOM
auametpom 5—=8 MM, NPOYHCTKOR CKpeGKaMH U epLIOM.

Jlns ynanenHs 3arpsasHeHHs (OKaJHHH, [PA3H, NbIH T. A.) raso-
NPOBOJ NMPOAYBAIOT HHEPTHLIM ras3oM. IIpu paspriBax nedeKTHBIH CTHIK
BLIPE3AIOT U BMECTO HEero B rasoNpOBOX BBApHBAIOT KATYWIKY AJHHOM
0,4—0,8 M u3 Takoft Ke TpYOHI.

Ha rasonpoBosax HH3KOrO M CPEHEro JaBJeHHS HEMOJHBIA pas-
PHIB CTHIKOB MOX(HO JIHKBHIHDOBATb NyTeM YCTAHOBKH BpEMEHHbLIX pe€-
MOHTHEIX MydT. [l 3TOro Ha MOBPEXAEHHLIH CTBIK NMpeBapHTENbHO
yCTaHABJIHBAIOT MeTalIHyecKHH GaHIaX C Pe3HHOBOH NpPOKJAAKOI,
craruBaemoit 6oanramMu. Bannax npHBapHBalOT K Ta3ONpOBOAY, YTOJKH
¢ 6onramu cpesaror. [Tocsie aToro Ha 6aHKa)k HAABHTAlOT COCTOAILYIO
H3 JBYX MHOJIOBHHOK MydTy, KOTOpYIO KOHONATAT acCGECTOBHIM LIHY-
poM, OTOOpTOBLIBAIOT, a 3aTeM INPHBapHBalT K TpYyGe.

[lnoTHOCTL COENHHEHHA MNMPHBAaPeHHOH MYQTH HCIHITHIBAIOT BO3-
ILYXOM, NojaBaeMbIM 4yepe3 oTBepCTHe B Hell. [Tocse HenbiTaHusA npo6Ky
B My¢Te 3aBapuBaioT. [Ipu MeCTHO# KOppPO3HH rasonmpoBOAa IOBPEX-
JAEHHBIY YYacTOK 3aMEHSIOT HOBHIM HJIH Ha MeCTO NOBpeXJIEeHHs YCTa-
HAaBNHMBAIOT H IPHUBapHBAIOT MYPTYy.

KpoMme peMOHTHBIX, HEMOCPEACTBEHHO HA ra3oNpPOBOAE BHIMOMHAIOT
M Apyrue paGoThl: HCHOpaBJjieHHe HJIH CMEHY KOBEPOB, PEMOHT COOpHH-
KOB KOHJIeHcaTa, T'HAPO3aTBOPOB, KOHTPOJBHBIX TPYGOK, KOHTPOJb-
HBHIX NYHKTOB AJI H3MepeHHst GayXIalolHX TOKOB, SJEKTPOH30JIH-
pylomux ¢uiaHneB, 3ajBHIKeK, KPaHOB H 3amMTHHIX ycTpoHcTB. Pe-
3yAbTaTHl OCMOTPa M pPeMOHTa BHOCAT B nacmopT rasomposoaa. Ilpu
KanuTalbHOM pEMOHTe TrasOmpOBOJOB 3aMEHSIOT YYaCTKH, IMOABEp-
JKEHHHE KOPPO3HH, BOCCTAaHABAHBAIOT MOBPEXAEHAYIO H3OJSUHIO,
MEHSIIOT H PEMOHTHPYIOT apmarypy. Ilo OKoHYaHHM peMOHTa raso-
NPOBOAa COCTABJSIOT HCIOJHUTEIbHbIE YepTeXH (B ABYX SK3eMINIAPax)
M aKT 32 MOAMHMCAMH OTBETCTBEHHOTO HCIIOJHHTENS H NPHEMINHKA
BHIOMIHEHHBIX paborT.

§ 8.8. Axcnayatauus cpencTs snexTPO3aUIHTH
NMOA3eMHbLIX ra3onposoios

dkcnuyaTauHs CPEACTB 3JeKTPO3alIMTH OCYLIECTBJSETCA CIIELH-
albHO O6yueHHHIMH pabGoTHHKamH. Ha xaxnayio ycTaHOBKY HeoGXo-
AMMO MMEThb IacCMopT H XypHasa KOHTpoJs pa6oT. B macmoprte conep-
JKUTCH TeXHHYeCKas XapAaKTEPHCTHKA H pPeXHM paboThl ITHX yCTaHo-
BOK, B XXypHaJ 3aHOCATCH BCe paGoThl, CBI3aHHBIE C OCMOTPOM H npo-
BepKOH YCTaHOBOK.

O6cayxuBaHHe YCTAaHOBOK 3aK/ouyaercs B IE€PHOAHYECKHX OC-
MOTpax H KOHTPOJIbHEIX 3aMepax. 3aMep MOTeHIHaNO0B Ha KOHTAKTHRIX
ycTpolicTBax Ao/KeH NMPOM3BOAMTHCA He pexe 4 pa3 B Mecsn Ha
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ADEHaXHHX YCTaHOBKaxX, 2 pas B MeCfl Ha KaTOAHRX YCTaHOBKaXx,
1 pasa B Mecfim Ha NPOTEKTOPHHIX YCTaHOBKaXxX.

Ilpu nepHORHYECKHX OCMOTPAX APeHaXXHHX YCTaHOBOK NPOBEPSIOT:
IEJIOCTHOCTb MOHTaXa, OTCYTCTBHe Pas/JHUHHX NMOBPEXIEHHH, mJoT-
HOCTb KOHTAKTOB, HAJIHUHe NpejoXpaHHTeJeHd M HX HCIPABHOCTS,
COCTOSIHHe KOHTAKTOB peJieé H ApeHaXHOH YCTaHOBKH, HX YHCTOTY H
HaJIHUHe NpeROXpaHHTeNell.

Bo BpeMsi OCMOTPa KaTOAHOM YCTAHOBKH YG6eXJAlOTCSI B HaJHYHH
TOKA H HAIPSIXKEHH I HCTOYHHKA ITUTAHHS, B IEJIOCTHOCTH MOHTaXKa ycra-
HOBKH H OTCYTCTBHH PasJIMYHLX NOBPeXACHHH, B IJIOTHOCTH KOHTAKTOB,

IIpr npoduiaKTHYeCKOM OCMOTpPe HPOTEKTOPHOH 3alUTH NpOBe-
PAIOT NJIOTHOCTb KOHTAKTOB H OTCYTCTBHE PAasjIHUHHIX NOBpPEXNEHHA
B KOHTAKTHHIX YCTpoficTBax.

Ilpx nNepHOXZMYECKHX KOHTPOJIBHEIX 3aMepax Ha APEHaXHHX YcC-
TAHOBKaX M3MEpMIOTCS: BEJMYHHA H HalpapjieHHe TOKa, BeJIHYHHA H
Pa3sHOCTb MOTEHUHAJNOB MeXAy Ta30npOBOAOM H pesibCaMH, NPH KOTO-
PHX cpa6aTHIBaeT ApeHaXKHas YCTAaHOBKA, a TaKXKe CPeHsAsA BeJHUHHA
sToft pasHocTH. [IpoBepsiercs Takxe, pasopBercs JH UeNb ApeHaxa
NpH nepeMeHe NOJSIPHOCTH Ta3oNpOBOLa OTHOCHTENBHO - PEJIbCOB,
onpenensieTcs pasHOCTh NMOTEHNHAJNOB MeXJy Ia30npPOBOAOM H 3eMJaeH.
ITpoBepsiercs HCHPaBHOCT HMEIOMHXCS KOHTPOJbHO-CHTHAJbHEIX
yCTpOHCTB.

IIpu nmepHOsHYECKHX KOHTPOJIbHHIX 3aMepax HA KaTOAHHIX YCTa-
HOBKaX NPOH3BOAHTCS: H3MEpeHHe BEJHUYHH BHIXOJHOTO HaNpsKeHHS
TOKa, Pa3HOCTH NOTEHIHAJIOB MeXJy 3eMJefl H rasonpoBOAOM, IPO-
BepKa COCTOSIHHSI aHOJHOI'O 3a3eMJIEHHS H HMEIOLIMXCS KOHTPOJbHO-
CHTHAJIbHLIX YCTPOMXCTB.

[MepuonHuecKHMH KOHTPOJILHHIMH 3aM€paMH Ha YCTaHOBKax Ipo-
TEKTOPHON 3alIHTH NpelyCMaTPHBAETCsl: M3MEpEHHe NOTeHIHaska ra-
30IPOBOAA OTHOCHTEJBHO 3€MJH NDH BKJIIOYEHHOA H OTKJIIOUYEHHOR
3alqHTe, 4 TaKXKe H3MepeHHe TOKa, MPOTEKalomero Io uemH <«mpo-
TEKTOp—Ta30lPOBOL», H CONPOTHBJEHHSI B STOH IMENH.

Ecau noTeHu#an Tpy6onpoBojia Ha y4acTKe NOAKMIOUEHHs SJIeKTpo-
JIOB 6yJieT MeHbllle MHHHMAJAbHOrO 3allHTHOIO NMOTeHNIHaaa, TO NpoBe-
PSIIOT IEJIOCTHOCTb NpPOBOAA MEXJY IPOTEKTOPOM H Tas3onpoBOJOM,
a TakxKe MECTa €ro COEIHHEHHS ¢ Ta3’oNpoBOJOM H IPOTEKTOPOM.
He pexe 1 pasa B rox npopepsiioT s¢QeKTHBHOCTb ACHCTBHS NPOTEK-
TOpHO# ycTaHOBKH. Bce pesyabraThl 0CMOTPa H KOHTPOJLHEIX 3aMe-
POB 3aHOCAT B CHEIHaJbHHIH XypHAJ.

Fanasa IIl. 3KCNINYATANUSA BHYTPHIOMOBOIO TA30BOI0
OBOPYIOBAHHS

§ 8.9. O6cayxuBanne rasoBnix npu6opos

OTBeTCTBEHHOCTh 338 COCTOSIHHE H IPABHJBHYIO SKCIJIyaTalHIo
BHYTPHJIOMOBOTO I'a30BOr0 0GOPYAOBaHHSI M Ia3oNPOBOJOB B TOpOAax
H NOCEJIKaX HEeCYT SKCIVIYaTalHOHHEE OPTaHH3aLHH rasoBOTO XO3sM-
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cTBa. BeoMCTBeHHEIE M qacTHEE foMa OGCAYKHBIIOTCA COOTBETCTBYIO-
IWHMH foMoynpaBiendamn (PKIK), skcnayaTanuoHHEIMH OpraHusa-
IHAMH ra3oBOro xossiicTsa (IO JOrOBOPAM ¢ HHMu) MJH BJajfelbLaMH
JIOMOB.

OcHosHoll popmoii 06cayRHBAHHS Ia30B0ro0 06opyAOBaHHS XKHIOTO
ROMa sIBJISIETCS NePHOJHUYECKHH MPOPHAAKTHIECKU OCMOTD H PEMOHT
rasoBEIX NMPHGOPOB H BHYTPUAOMOBOIO la30MpORosa, MPOH3BOXHMEL
B IVIaHOBOM NOPsiKe M MO 3asiBKaM NOTpeGHTeseii. YcTaHOBJeHA
clefyiolasi NepHOAHIHOCTb NPODHIAKTHIECKOrQG 0CMOTpA B JKHJIBIX
JOMax: KOHTPOJIbHas OMpPECCOBKAa TasONpPOBOJADB OCYIIECTBAAETCS
1 pa3 B 5 mer, CPOKH NPOGHIAKTHTECKOTO OCMOTpa BHYTPHAOMOBHIX
ras’onpoBofiOB YCTAHABJHBAIOTCA OPraHaMH Ta30Boro xo3sificTBa M0
COrnacoBaHuio ¢ ['ocroprexHan3opoM, TeKyIHHA PeMOHT NPOH3BOAKTCS
1 pas B ron, cMaska KpaHOB H NepeHaGHBKA CANLHHKOB Ha CTOAKAX
" BBOjax — 1 pa3 B rox, CMa3kKka KpaHoOB y npﬂﬁopoa —~— B CPOK npo-
(HIAKTHKH.

[IpopunakTHaeCKHA OCMOTpP T'a30BHIX IVIAT H GHICTPOAEACTBYIOMHUX
BoflOHarpepartesiefl mpou3BoJAT 1 pas B 2 Mecsiia, EMKOCTHHE BOXO-
HarpeBaTeJH, OTONHTEJbHLIE, OTONHTENbHO-BADOYHHE IeYH H JpyrHe
npHOOPE!, HMeIOlHe aBTOMATHYECKOE YCTPOHCTBO, OCMATPHBAIOTCH
1 pa3 B Mmecan,

Tlpu npoduuakTaRecKoM OCMOTPE B OBII2TEAEROM ROPRAKE BAIIGR-
HAIOTCS CHAeNyKolHe paboTH:

OCMOTp BCeX ra3onpOBOJOB HAUHHAs OT KPaHAa Ha BBOje, OGMBLTH-
BaHHE BCEX COCJHHEHHHA C LEJbIO NPOBEPKH COCTOSIHMS M I'epMeTHY-
HOCTH COeJMHEHH! M apMaTyphl Ha ra3olpOBONE — NpPH KaXJIOM IIO-
CEIlEHHH N0 Trpaduky;

CMa3Ka KPaHOB Ha BBOJE, OTBETBJEHHAX B KBAapTUPH H K CTOSI-
KaM — [0 Mepe Heo6XOJHMOCTH;

INpOBEPKA KpemeHHH Ha Ia3onpoBole — NPH KaxIoM Hocelle-
HHAH [0 rpagHKy,

NpoBEpKa paGoOTH apMaTypHl I'a30BEIX NPHGOPOB 1 pas B 3 Mecsua;

CHATHE TOPEJOK H NPOYMCTKA COMEN — FO Mepe HeoOXOJHMOCTH;

NpoBepKa MJOTHOCTH COeAMHEeRHH —— APH KaxJoM MOCEIeHHH Io
rpaguky;

peryJMpoBKa BceX TODENOK IUIMTH — MO Mepe HaXoGHOCTH;

NpoBepKa HCOPAaBHOCTH ABTOMATHKH OJOK-KPaHa H AaBTOMAaTHKH
6e30MacHOCTH Y HPOTOYHRIX BOJOHarpeBarteneil — no rpaduky;

peryaupoBaHue Nojayu BOAH H rasa ¢ npoBepxol paboTel BOJO-
HarpepaTelsl Ha DasHBLIX pexuMax — no rpaduky.

§ 8.10. IkcnayaTanHs ALIMOBHIX H BeRTHANHMOHHMLIX KaHANOB

B cymecTByOmuX 3AaHHAX NPUTOLHOCTL ABIMOXOJOB M MPHCOE-
NUHeHMs K HHMM ra3soBRIX NPUOOPOB H OTOMMTENbHEIX neyel, paboraio-
IMX Ha ra30BOM TONJIMBE, NPOBepseTcss o6yYeHHBIMH 3TOMY BHAY
pa6oT MHXKeHep HO-TeXHHYeCKHMH paGoTHHK aMH opl-angsaunﬁ, 3KCHIy-
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aTHPYIOMHKX STH 3[aHHs, H TPYOGOYHCTHHIX CEKTOPOB XKHJIMIHO-3K-
CIyaTalHOHHKIX KOHTOp, P)KY HJIH N06pOBO/NBHLIMH NOXKAPHLIMH
obmectBaMu. IlepHonuueckas npoBepKa M NPOYHCTKA JLIMOXOLOB
IPOH3BONHUTCA JNOMOYNPABAEHHAMH B CJeAYIOUHe CPOKH:

KHPIOHYHHX JHIMOXOJNOB OT rasoBEIX BojoHarpesarenei — 1 pas
B KBapTalJ, acOecTOLEMeHTHHX — | pas B rof;

JBIMOXOJOB OT OTONHTEJNBHHX neyed — | pa3 B rox (mepe; oro-
NUTENLHEIM Ce30HOM);

JILIMOXOZIOB OTONMHTENbHO-BAPOUHLIX nedeil — 3 pasa B rof (nepex
HayaJoM H CpelH OTONHTEJLHOrO CE30Ha, a TaXKe B BeCeHHee BpeMs
€ HaCTynJeHHEM OTTemenH);

OCTaNIbHHX JBIMOXOJIOB OTOMHTEIbHHX Ieyell W KOTJIOB — 1 pas
B roj (mepejl OTONHTENLHLIM CE30HOM).

Ilpu ocMmoTpe AHIMOXOAOB CaeqyeT HPOBepATh: COOTBETCTBHE HX
YCTPOHCTB H NPHMEHEHHLIX MAaTePHasloB; Ha/lMYHE HOPMAaJbHOH THArH
H OTCYTCTBHME 3aCOPEHMH; MJOTHOCTb H OGOCOGJEHHOCTh (AEIMOXOZ
CYHTAETCS NJIOTHHIM, €CJIM ALIM M3 HEro He NPOHHKaeT B NMOMelleHHe
HJIM BEHTHJSLMOHHLIE KaHAJbI); HaJHUYHE H HCOPABHOCTb Da3JiefoK;
HCHIPaBHOCTb M NMPaBHJIBHOCTb PACHOJIOXEHHS OTOJIOBKA OTHOCHTENBHO
KDHIIH H GJH3KO pacnoJioeHHbIX COOpYXKeHHH H JepeBbeB (IHIMOXOJ
JOJIKEeH HaXOXHThCA BHe 30HHI BeTpoBoro nojgnopa). IIposepke u npo-
YHCTKE MOJJIeXKaT H BeHTHJAALYOHHBE KaHaJdu. PesyJbraThl o6cheno-
BaHHA OQOPMISIOTCA AKTOM YCTAaHOBJEHHOH (OpMEL.

B 3umnee BpeMs He pexke | pasa B MecAl JOJIKeH NMPOH3BOAHTHCA
OCMOTpP OrOJIOBKOB IBEIMOXOJIOB C L[€/1bI0 NPEeNOTBPAIleHHs 3aMep3aHHus
H 3aKYNOPKH YCThEB JRIMOXOXOB. Pe3yJsbTaThl HpOBEPKH COCTOAHHA
Or'OJIOBKOB H MX DEMOHT JOJXKHH OTMEUATBCH B CHelHalbHOM XypHale
nomoynpabaenus uan DK3K.

[Tocne KaxAOro peMOHTa JHIMOXOAB NPOBEPSIOT U MPOYHIAIOT He-
3aBHCHMO OT CpPOKa npeabiaymedl ux npoBepku. Oprauusaums, npous-
BonAulaAa pPEMOHT ABIMOXONOB, 00513aHa H3BECTHTb O HeM Tpec’r HJIIH
KOHTOpPY ra3oBOro Xxo3sicTBa.

F'aasa IV. 3KCNAYATALUS TA30BOTO XO3ANCTBA
fIPOMBIUJIEHHBIX H KOMMYHAJBHBIX TNPEJNPHUATHRA

§ 8.11. Bsox B akcnaIyaTauuo CHCTEM ra3ocHabKeHHA

BBuay crnenu¢HuYHOCTH ra3oBOro TOIVIMBA (TOKCHYHOCTH MPH CO-
Iep:KaHHH B Ta3e OKHCH YIJIepoia H BO3MOXHOCTb 06pa3oBaHHs ¢ BO3-
AYXOM B3PHIBHOH CMeCH) K 3KCIIJIyaTalHH MPOMHIIIEHHBIX YCTAHOBOK,
paGoTalolluX Ha HeM, NPENbIBIIAIOTCA MNOBHIUEHHEe TpeGoBannsa. Ha
BCeX NPeANpUATHAX M B OPraHM3alUfAX, HCIOJbIVIOIMX ra3 B Ka-
yecTBE TONJIMBA, NPHKA3AMH No MPeANpHATHIO M3 4yucia PYKOBOASA-
wHx paGoruukoB uau MUTP monxunl HasHAYaTbCS JHMIA, OTBETCTBEH-
Hble 32 Ge30MACHYIO 3KCILIYATalHIo Fa3oBOro xo3sicrBa. B oTaenn-
HHIX HexaxX H OTAeJax TaKxe JOJXKHH OhITh OTBETCTBEeHHHIEe. JIHna,
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KOTOpPHIE OTBEYAIOT 34 SKCIIYyaTalHI0O Ta30BOTO XO3AACTBA, JOJIKHBI
CZaTh 3K3aMeH Ha 3HaHHe «[IpaBuy 6e30MaCHOCTH B ra30BOM X035 HCTBEY
B 06beMe BHINONHAEMOH uMH paGoth. IToBropnas mpoBepka 3HaHHUM
npoBoxaurca 1 pas B 3 roxa.

K pa6ore no skcnayaranus razonpoBOJoB H 06C/ayKHBaHHIO arpe-
raTtoB, HCHOJAB3YIOIMIHX Tra3oBO€ TOIUIHBO, Aomyckaiorcsl pabouue,
o6yueHHbIe Ge30MACHBLIM METOaM PaGoTH M CHAaBIHME SK32MEH KOMHC-
CHH, Ha3HAueHHOH npexnpHATHEM. PesynabraTh sx3amenos odopmis-
I0TCAl IPOTOKOJIOM, a PaGouHM BHINAIOTCS yiocToBepenus. [ToBTOpHas
npoBepKa 3HAHHH NPOBOAMTCA €XKErojHo.

[Mposepka 3nanuil MO 6e30macHEIM METOLAM PaGOTH Y ONEparopoB
KOTeJNbHHX, NPOMBIIIIEHHEX NeUell H arperaToB, HCNOJAb3YIOIHX ra-
30BO€ TOIUIHBO, a TaKXe y pabounx (B TOM UHCJIE CBapIHIMKOB), 3aH:A-
THIX Ha BBIUIOJIHEHHH ra300NacCHHX paboT, NOJNXKHa NMPOBOAUTLCH KO-
MHCCHSMH FADH YYaCTHH YYaCTKOBOIO HHCIIEKTOpP2a MECTHOro OpraHa
T'ocroprexnansopa CCCP.

AHanu3 HeNMoMajAoOK H aBapHil NPH HCIONb30BAaHHH rasa B MPOMEI-
LIJeHHEIX H KOMMYHAJbHEIX YCTAHOBKAX NOKa3HBAaeT, YTO MOMABJAIO-
mee GOJBLUIMHCTBO CJAy4YaeB NPOMCXORHT NPH NYCKe ra3a M PO3IKHre
arperaTtoB INocjJe pEeMOHTA HJH IJIHTEAbHOH OCTaHOBKH HX. Bson
B SKCIVIyaTalHIO CHCTEM Ta30CHA0XEeHHS! NPOMEIIIJIEHHHX H KOMMY-
HAJbHHX OGBEKTOB NONMYCKAETCS TOJAbKO IOC/TE NOJHOH HX IPHEMKH
crenvaNbHO# KoMHccHe#l, B COCTaB KOTODOH NOJIKHH BXOLHTb INIpen-
CTaBHTEJIH 32Ka34YHKa, CTPOHTENbHO-MOHTAXKHON OPraHH3amHM, TPECTa
HJIH KOHTOPHI Ta30BOro X03fHCTBa ropoja, a TaKxe IpelCTaBHTeNb
mecTHOro oprasa Iocroprexnansopa CCCP.

JJa BBOAA B 3KCIJyaTauMio HEOOXOIMMO HMETh: aKT O IIPHEMKe
CHCTeMB! ra3ocHaGKeHMS; NPHKa3 O Ha3HAYeHHH pPabOTHUKOB M3
yucna MTP, orBercTBeHHBIX 3a rasoBoe XO03fHCTBO; NOKYMEHTH 06
o6y4erHu H nposepke 3HaHHA MTP u pabounx, o6CAyKHBAIOIMHMX Ta-
30BO€ X03fHCTBO; yTBepXKAEHHBIE HHCTPYKUHM IO 3KCIUIyaTallMH ra-
30NPOBOJOB H arperatoB, HCHOJAL3YIOIHX ra3s0BO€ TOMIHBO, H CXEMBbI
rasonpoBOAOB, Ha KOTOpHIE HAaHeCEHa BCS OTKMIOYAIOMasAcs apMaTrypa
C COOTBETCTBYIOIMEH HyMepauHeH; IJIaHH JHKBHIANHMH BO3MOXKHEIX
aBapufl. [lyck rasa ocywecTBasiercs paGOTHHKaMH NpPelnpHSATHA
B NpHCYTCTBHHM TpelCTaBHTeNefi CHYXKOH roprasa.

bpurags, NpoHsBoxsiiHe MYyCK rasa, obsisaHul 10 Hadajaa pabor
OCMOTpeThb 'a30NpOBOALI H ra3oBoe 060pynOBaHHE, NPOBEPHTb JEHCT-
BHe NPeNOXPAaHHTEIbHLIX YCTPOHCTB H peryaaTopoB AaBieHus. [locie
OCMOTPa MPOM3BOJHTCA KOHTPOJIbHAS ONpPEcCOBKa BO3AYXOM:

HApYXXHBIA ra3onpoBoj (HaA3eMHHIH H NOA3EMHLINA) He3aBHCHMO
OT JaBJ€HHS HCNOEITHIBaercsi Ha Aasienue 0,02 MIla; majzesue nas-
JeHus 3a 1 9 He RoMkHO npeBpimats 0,0001 MITa;

BHYTPHIIEXOBHIE I'a30MPOBOAL H Ta30MpOBOAE KOTEALHBIX HCIbI-
teiBatoress Ha Aasnenue 0,01 MIla; nanenne paBienus 3a 1 u He foa-
xHo npesnunats 0,0006 MITa.

[Tocne onpeccoBKH rasonpoBOAB! NpoaysatoT rasoMm. I'azonpoBonw
HHM3KOT0 IaBJEHHs MPOAYBAIOT IPH PAacueTHOM JABJIEHHH r'a3a B CeTH,

306



a rasonpoBoiHl CPeRHEro RaBJeHHs — npH Aasiaenuu 0,005—
0,010 MIla. [IponyBKy BEIOJNHSAIOT OCTOPOXKHO H MELJIEHHO.

Ha raxpuiit npuHATHHA ¥ BBeJeHHHA B S9KCMJIYaTauMIo FasonpoBox
cocraBisercs macnopT. B npomecce skcmilyaTanHH B HEro 3aHOCAT
CBEJleHHS O BCeX pPabOTax MO PeMOHTY, PEKOHCTPYKNHH H T. 0.

§ 8.12. Axcnayatanus rasosoro 06opynoBaHHS KOTeabHOR

K nycky, o6cnyxHMBaHMIO M PEMOHTY rasonpoOBOAOB H Ira30BOrO
060pPYIOBaHHS KOTEeJbHHIX JOMYCKAOTCA pPabGOTHHKH, NpOLIeAIIHe
MEJHIMHCKUH OCMOTp, HHCTPYKTaX MO TeXHHKe 6e30IacHOCTH, 3a-
KOHUHBLUHE NPOH3BOJCTBEHHOE OOYUeHHE H CIaBIUHE SK3aMeH KBaJH-
(PHKANHOHHOH KOMHCCHH.

Pactonka KoT/la CMOHTHPOBAaHHOrO (KamHTaJdbHO OTPEMOHTHPO-
BAaHHOTO), nojBefoMcTBeHHOro opranaMm ['ocroprexnapzopa CCCP,
IONYyCKAaeTcs mocJjie MPHEMKH ra3oBOro 060pyROBaHHSA, O(OPMIEHHOM
AKTOM NPHEMOYHONH KOMHCCHH, IIPH YCAOBHH PErucTpannH (OCBHAETENb-
CTBOBaHHSl KOTJIa) H NPH HAJHUYMH paspelieHds HHCIEKTOpa KOTJIO-
Haj30pa, 3amMCaHHOro B macmopT Korsia. Koren, He perucTpHpyeMui
B MeCTHHIX opraHax 'ocroprexnanzopa CCCP, pacTallIHBAIOT IO MHCh-
MEHHOMY pPaCHOpPSIKEHHIO JHIA, OTBETCTBEHHOro 3a ero 6e3omacHyio
skcmiyatanuio. ITyck mo6oro korna BejieTcsl N0 NHCbMEHHOMY pac-
NOPSIKEHHIO H MOA PYKOBOACTBOM HadasIbHHKA KOTEAbHOH HJIH JHLA,
COOTBETCTBYIOWEr0 MY IO JOJIKHOCTH, MOC/]E BHECEHHS HEOGXOAHMOMH
8amHCH B CMEHHRIH XyDHaJ.

Ilepen myckoM KOTJIOB Ha ra3oBOM TOIVIHBE HEOGXONHMMO MpOBe-
pHTB:

COCTOSIHHE ra3oNpOBOJOB H apMaTypH Ha HEM, BO3LYXOperyJiH-
pOBOUHMX Iuafi6 uauM sacnoHok, wuGepos, KHIT u aBromarthky;

COCTOSIHHE KJalKH, TrapHATYpDH H HaJH4YHe TATH;

BCE JIH 3alOpHEIE YCTPOHCTBA (KpaHEI, 3aJBHKKH) Ha ra3onposoje
3aKpHITH, 3a HCKJIOYEHHEM apMaTyphl, YCTaHOBJIEHHOH Ha mpony-
BOYHKIX TPyOONpOBOAaX H cBeuax (e30macHOCTH;

HaJHYHue HeOoOGXONHMOIO [aBJeHHA rasa B rasofipoBOJE KOTEJNbHOH.

B mpouecce moAroToBKH HeOoOXOZHMO TINATeNbHO BEHTHJIHPOBATH
TONKH M ra3oxofbl BceX KOTJIOarperatoB NyTeM OTKPHITHS LUHGEpPOB,
NyCKa IYTbeBHX BEHTHJSATOPOB M IEIMOCOCOB. BeHTHJALMSA TOMOK
HOJIKHA NPONOJKATbCA HE Menee 10—15 muH. Ka4uecTBo BEHTHJISILHH
NpoBepsAeTCs I'a30aHANM3aTOPOM HAa OTCYTCTBMe B rasoxoxax MeTaHa.

Po3kHr ropeJok MOXHO HauHHATh TOJAbKO NPH HaJMYHH paspexe-
Hus B Tomke He meHee 0,00001—0,00002 MIla npH crporom coGaioge-
HHH IPOHM3BOJACTBEHHON HHCTDYKUHH (KaK M JajbHeiinee OGCIYXKH-
BaHHE KOTJIOB).

[Tpn Hanuuuu aBTOMATHKH Ge30MaCHOCTH PO3XKHI TOPENIOK KOTJa
HeOOGXOJMMO TNPOH3BOAHTbL 1O CXeMe aBTOMATHUECKOTO pPO3KHTa.

s pyuHOro pos:kHra ropejok HesaBHCHMO OT MX THIA H CXeMH
rasonpoBOROB KOTJIa Mal0 HMETb YCTOHUHBOE IVIaMs 3amMaljbHOH ro-
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penkd. Ecnn samanbHMK racmer, HeMeJJIGHHO NMpEKpaIaloT NMOAAvy
rasa K sanajbHHKY, YRa/fIOT 3aNajJIbHHK H3 TONKH, OTKPHBAIOT KpaH
Ha cBeye GE30MACHOCTH H BEHTHJIHPYIOT TONKY M ra3oXoAH B TEYeHHe
10—15 muH.

YcTpaHHB npHYHHY CphiBa IJIaMEHH 3anajJbHHKA, IPOH3BOIAT
NOBTOPHYIO NpPOBEPKY KadeCcTBa BEHTHJIAUMH TONKH M NPHCTYNAIOT
K PO3XHTYy ropenku. [Ipy HOpMaJlbHOM BOCHJIaMeHEHHMH lasa, BHITE-
KaIOWmero H3 OCHOBHOM I'OPEJIKH, NOCTENEHHO NOBHINAIOT JaBJEHHE ra-
3a, KOHTPOJIHPYS €ro Mo MaHOMETPY Iepel ropenakoii, a 3ateM MoLalOT
B Hee HeOGXOIHMoOe KOJHYeCTBO BO3gyXxa. IlepeHochTcst 3amajibHHK
K nocaerywoumei ropenake. Ilocne BK/IOYEHHS NepBOfi TOPENKH 3aKpH-
BAlOT KpaH Ha IPOLYBOYHOM rasonposoje. [Ipu BKiaouennu nocien-
Hefl TOPENIKH KOTJIa 3aKPHIBAIOT KPaH 3aNajJbHHKA H 3aKPeIIsiioT ero
Ha npepycMoTpeHHoM Mecte. OKOHYaHHE PacTONKH KOT/Ia QUKCHPY-
erc B CMEHHOM XXYpHale.

BkiioueHune ropesiok, 0CO6EHHO B XOJIONHOM TONKe, SIBASIETCS OA-
HHM H3 OTBETCTBEHHEIX MOMEHTOB SKCIITyaTallHH KOTeJIbHOHA yCTaHOBKH,
TaK KaK B 9TO BpeMsi HauboJjiee 4acTO HPOHCXOJAT B3PHBH Ta30BO3-
ILylHO% cMecu, o6pa3oBabiueficd B ToNKe M rasoxojgax. IIpuuHHamu
3arasoBaHHOCTH TONKH H BO3HHKHOBEHHS B3pHIBA NIPH BKJIOUEHHH
rOpeJIOK MOXKeT SIBHTBCS:

HEHCNPAaBHOCTb apMaTYPH TOpDENOK M OIHOKH NepcoHaJa IpH
(HKCAaDHH HX MNOJOXEHHUS;

HenpaBHJIbHASL YCTAHOBKA 3allaJibHHKA IO OTHOLUEHHIO K Pa3XkH-
raeMoli ropeske, moracaHue (akesa 3amaJbHHKAa H HEYAOBJETBOpPH-
TeJbHasl BEHTHJAILHMSA TONKH H Ta30XOJ0B;

HEeKayecTBeHHass NMPOJyBKa Ta30npoBOJOB, B TOM YHCJe NPONyBKa
HX uepes ropelKH;

IOBTOpHOE BKJIOYEHHE TOpeJKH 6e3 IpefBapHTENLHOR BEHTHJA-
HMH TONKH H TrasoXojoB;

3HaYATENIbHOE NOCTYNJIEHHe BO3AyXa 4epe3 BO3JLyXOperyJaHpoBod-
Hble YCTPOHCTBa;

pO3XKHTI' cocefHeH TopesiKH oT paboTaloumiell 6e3 MPHMEHEHHUs 3a-
nanbHHKA.

Ilpy HaJMHYHH HA NpPEANPHUATHH Ta30pPeryisITOPHHIX HYHKTOB
(TPIT) o moaroroBke K MycKy TemioarperaToB HEO6XOJHMO MOCTaBHTh
B u3BecTHOCTb paboTHHKa, o6cayxuBaiomero I'PII, H nonyunts
OT HEero NOATBEPKICHHE BO3MOXKHOCTH NYCKa. '

[To oKOHuaHHH PaGOTH KOTJOB CJENyer OCMOTPeTb HX rasonpo-
BOJHI, BO3LYXOBOJK, apMaTypy H annapaTypy H cAeJaTh COOTBETCTBYIO-
MHE 3apHCH B CMEHHOM XypHale,

B xoreabHOM, Ha BHAHOM H JOCTYIIHOM MeCTe€, JOJIKHHI OHITb BhI-
BellleHK CXeMH NaponpoBOJOB, BOJNONPOBOJOB H ra3oNpOBOJOB C yKa-
3aHHeM Bcell apMaTypH Ha HHX, a Takxke Bce SKCIUTyaTalHOHHHE
HHCTPYKUHH. MHCTPYKIMH COCTaBJIAIOTCS B COOTBETCTBHH C TpeGoBa-
HMAMH AeHCTBYIOMHKX NPaBHJ, NPHMEHHTENbHO K JTaHHHIM KOHKPETHRIM
YCJIOBHSM € YYEeTOM OMNBITA SKCIVIYATalMH H Pe3y/IbTaTOB MCNHTAaHUR
ofopynoBaHHs. B HHCTPYKLHAX NO OGCAYXHBAHHIO OGOPYAOBaHHs
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Ta6anna 8.4. Cporn nmpoBelenHs NpodHIAKTHYECKHX OCMOTPOB

H PEMOHTOB ra30BOro 0GopyAOBaHHS

Ofvext Cogepxanue pabor Cpokn nposepxu
I aarno80-npedynpedumensrsie ocmompe
Bce oGopynosa- Bretnu#t ocMotp ExennenHo

HHe H NpHOOPH
3anopuast  apMa-

Typa
QHALTP Ta30BHA

3K

Peryaarop nabae-
HRA

C6pocueie yerpolt-
cTBa

Pastemunie  co-
eIHHEHHS H calb-
HRKH

TTomMemenne Ko-
TeabHOR

Iasoropenounsie
ycTpoiicTa

3anopras apMa-
Typa

QuabTp rasobmft
3K

C6pocable yerpolt-
cTBa

Peryastop pas-
JIeHHS

Tasoropenounse
yerpo#ictea

ITpoBepka nuIaBHOCTH XOAa M MJIOT-
HOCTH 3aKpHITHA

ITpoBepxa 3acopeHHOCTH (€3 BCKPH-
THA

ITpoBepka NapaMeTpoB HacTPOAKH

[TpoBepka nAaBHOCTH DEryaHPOBa-
HHA H TJIOTHOCTH 3aKDHITHA

ITpoBepka Ha cpaGaTHiBaHHE H MJIOT-
HOCTH 3aKDHITHA KJanmaHa

IlpoBepka ypOBHA IXHAKOCTH

ITpoBepka Ha repmerHunoCTb

ITpoBepka 3ara3oBaHHOCTH Ha $a-
nax; oT6op mpo6 Bosayxa Ajaa Ja6o-
paTOpHOTO AHANH3a

IMpoBepka mIaBHOCTH peryJlHpoBa-
HHA NOdauH BO3AYXa

I12an080-npedynpedumenvroiil pemonm

Pas6opka, oyncTKa, CMaska, 3aMeHa
caJbHHKOBOI'O yIJIOTHEHHA H INIOTHO-
CTH 3AKPHITHA

Pag6opka, ouHCTKa KacceThl

PasGopka, ouHCTKa, NpOBepka Ya-
JIOB M JeTanel

Pasbopka, OuKCTKa, NPOBepKa yIIOT-
HeHHA KNallaHa H MeMOGPaHb

OujcTKka CTekoNl M ITYUepOB y IH-
JponpenoxXpaHuTeNs

Paslopka, ouucTka, mpoBepxa ynaor-
HeHRs KJlallaHa n MemGpaHH, phLYaros
H LITOKOB

PeMoHT yCTha ropenxn, craGuansa-
TopoB TOpE€HHs, MNpoBePKa WHCTOTH
rasoBHXOIHHX oTBepcTHA

1 pas B Mecsn

1 paa B mecdan

Tocne pemonta u
1 pas B 2 wmecsua

Ilocne pemonta H
1 pas B Mecsu

pas B 2 mecsua
Exennesro
1 paa B menemo

Mocrositrno npu
pabote obopyAoBa-
HHA | pa3s B Mmecan

ExeaneBHO

1 pas B rog
1—4 pasa B rog
1 pas B rog
1 pas B rog
4 pasa B rox

1 pas B rog

1 pas B rox

ROJIKHE! OHThH YKagaHH: MOPSJOK IYCKAa, OCTAHOBKH H 06C/HYKHBaHHS
06opyAoBaHHA Bo BpeMfA HOPMaJibHOH SKCINIyaTallHH H IpPH aBapui-
HEIX peXHMax; NOpAAOK AONYCKa PEMOHTHOrO NMepCcOHala K DPEMOHTY
o6opynoBaHHA; TpeOOBAHHSA K TeXHHKe 6e30ImacHOCTH, OXpaHe TpyAa
H NpPOTHBONOXKApHHE MEPONDHSTHS.

Bo BpeMsi paBoTH ACKYDHHA NepcOHas 06A3aH BECTH HAAEKHEIR
H HauGojiee SKOHOMHYHBHIA pexxum paGoTe 0GOpyAOBaHHSI B COOTBET-
CTBHH C HHCTPYKUHSIMH, PeXXMMHEIMH KapTaMu H ONEPaTHBHEIMH Tpe-
GOBaHHAMH PYKOBOACTB8 KOTEJNLHOMH.
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B uenax HajexxHolt H GesonacHOH paGOTH ra3oBOro 060pynOBaHHS
KOTENbHOR NOJIXXHE NPOBOJHTLCH NJaHOBHIE NPODHIAKTHUECKHE OC-
MOTPH! H PEMOHTRI ra30BOr0 060pyAOBaHHS B CPOKH NO YTBEPKAEHHLIM
rpapukam (rabxa. 8.4).

PesynbTaTel nIaHOBO-NpPefyNPEeIUTEAbHLHX OCMOTPOB H PEMOHTOB
rasoBoro OGOpYAOBaHHS (PHKCHPYIOTCA B CHENHANbHOM XXypHale
uau cocrabasiioress akthl M IITIP rasomposogos u I'PIT (TPY) B Hx
nacroprax.

IIpodunakTHueckoe OGCAYKHUBAHHE CHCTEM aBTOMATHKH BBHIMOJ-
HSETCS NPEICTABHTENAMH SKCIVIYaTallHOHHOA HWJIM clenuaiu3upOBaH-
HOH OpraHH3anHii, NpoWeNINHMH CNELUHAJbHYIO NOATOTOBKY MO yCT-
pORCTBY H 3KCIJIyaTalMH aBTOMAaTHKH.

Iposepky KHII Bexyr B cooreercrBun ¢ I'OCT 8.002—71.

§ 8.13. AxkcnayatauHs ras’operyJasiTOPHBHIX MyHKTOB

TasoperynaTOpHBE MYHKTH CAYXKAaT JJI51 CHHXKEHHA NaBJCHHS rasa
H NOLAEPKAHHSA ero Ha 3alaHHOM ypoBHe. J1J1s 9TOro OHH 06OP YA yIOTCS
cootBercTBYIOIMMH npubopamMu B KUII. Tlomemenus I'PIT ponxum
HMETb €CTECTBEHHYIO BEHTHJSILHMIO He MEHee TPEeXKpaTHOro obmeHa
BO31yXa, TeMneparypy He Huxke +5 °C, GHTb JErKO JOCTYIHEIMH AJ151
OCMOTPa H PEMOHTA YCTAHOBJEHHOrO B HeM O6OPYyAOBaHHA. DIEKTPO-
NpOBOKKA H apMarypa Jaa ocsemenus Ha I'PII Bhmonnsiorcs B COOT-
BETCTBHH C TPeGOBaHHAMM, NPEABABASEMHIMH K NOMEINEHHAM KJacca
B-1 cornacio I1Y3.

Jas obecneuenus HopMaabHoO# skcmayarauud I'PIT (TPY) sken-
JyaTallHOHHAsi OpraHH3anMs COCTaBJSIeT NacnopT, comepKamHui oc-
HOBHHIE XapaKTePHCTHKH OO6OpYIOBaHHSA, KOHTPOJbHO-H3MEPHTENDb-
HHX IOpHGOPOB i noMemnenusi. B kaxaoM I'PIT (T'PY) nosxHH GHITH
BLIBEIUEHH CXEMH HX YCTpoficTBa ¢ HyMepalHe# BceX OTKJIOYaoIHX
YCTPOHCTB, 8 TakxKe HHCTPYKLUHH IO SKCIJyaTalHH, TeXHHKe 6e30-
MTaCHOCTH H NOXapHO# 6e30MacHOCTH. B cxeMax H HHCTPYKUHAX YKa-
3BIBAIOTCH PEXHMH HAaCTPOHKH 06OpYyNOBaHHA.

B nensx obecneuenuss HopmaabHOH 6e30macHOi paGOTH peryasaTop-
HHIX NYHKTOB 33 HHMH YCTaHaBJHMBAaeTCs CHCTEMaTHUECKHH Haasop,
KOTOPHIH BKJIIOYAET: NMPOBEPKY HCNPABHOCTH PEryJAATOPHHX NYHKTOB
H YCTpaHEHHEe HEHCNpaBHOCTeH, BHIABJEHHHX NPH 00XONe HJH NpPo-
Bepke T'PII, miaHOByi0 mposepKy cocrosHusi H paGoTH 06OPynOBa-
HHs, OpOoQHIAKTHUECKHA DeMOHT 06OpylOBaHHS, NPOBEPKY HCIPaB-
HOCTH KOHTPOJIbHO-H3MEPHTENIbHEIX NMPHGOPOB, NPHGOPOB YNpPABJACHHs
H Teleu3MepeHHsl, KOHTPOJAb 3a cocrosndeM Nomemenns I'PII.

Ha Bce paGoTel AOMXKHH OBITH COCTaBJEHH I'PaguKH C yKasaHHeM
CPOKOB HX BLINOJIHEHHS, YTBEPXKaeMEIe rJIaBHBIM HHXKEHEpOM ynpas-
JieHHsl, TPeCTa, KOHTOpH (Taba. 8.5).

[poBepka 06OpyIOBaHHA H NpodHIaKTHIECKOE OOCHYXKHBaHHe
I'PIT nponsBonuTcs GpHrafofl ciecapeii noj pyKOBOACTBOM HHXKeEHep-
HO-TeXHHUECKOro paGoTHHKa. Lleqbio npoBepKH SIBJSIETCH BHISIBJIEHHe
H ycTpaHeHHe HeHCOPABHOCTeR H TOUHasi HACTPOfika paGoTH oGopy-
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Ta6anrna 85 CpoxH NAaHOBO-IPEeNyNpPeANTEAbHEX
R npoduIaxTHYeCKHY OCMOTPOB B pemontoB ['PII

Bug paGorm CE::." nneﬂzzit‘::-

O6xon Bcex TPIT cirecapen smecre ¢ MacTepoM HAH HHXMKe- 1 pas B mecsn
HepoM

Ananms npo6 Boanyxa B pomemennn I'PIT ma sarasopan- 2 pasa B Mecan
HOCTb H NMPHCYTCTBHE OKHCR yriepofia

[lranoBas mpoBepka Bcero ofopyAOBaHES 2 pasa B rog

Hpodrraxrigeckul 0CMOTp W peMORT 00OpYAOBARAR ! pas B rox

I'ocynapcreennas NoBepKy uaMepHTeNbHHX NPHGOPOB 1 pas B rox

Hﬁonepxa HacTPOAKH MpefoXPaHHTENbHHX COPOCHHX 1 pa3 B 2 mecana
(TCK), sanopunix ([13K) xnanamos, a Takxe perymsropos
RaBJIeHHS

ITpoBepka B npouHCTKA AEMOXOAOB 1 pas B rog

HROBaHHA Ha 3ajaHHHM pexum. [IpH 5TOM NpoOu3BOIHTCA: OCMOTP H
YHCTKa (HJbTPA, NpOBepKa XOJa H IVIOTHOCTH 3aKPHITHA 3aJBHXKEK
H NpeIOXpaHHTEJNbLHOIO KJallaHa, NMPoBEpKa IJIOTHOCTH BCEX COCIH-
HeHUH H apMaTypH NP MOMOIH MBUILHON SMYJIBCHH, CMasKa TpY-
WHUXCA 9YacTefi M mepeqaGMBKAa CaJbHHKOB, NMpPORYBKAa HMNYJbCHEIX
Tpy6oK, nmpoBepka HacrpoiikH u paGorw II3K u IICK, onmpenenenne
NJIOTHOCTH M YYBCTBHT&NLHOCTH MEMODaHH DerynasiTopa JaBjeHHs H
HJI0Ta.

ITpopunaxruuecknit pemMoHT sakaioyaercss B pasbopke, NpOBEpKe
H CMasKe OTIEJNbHHX y3J0B oGopynoBanus. [Ipu pas6opke sameHs0TCA
HJIH PEMOHTHPYIOTCSA H3HOCHBILHECH AETANH.

JIlns npoBepKH 3anopHO-MpeAOXPaHHTENbHHX KJIaNaHOB JAOCTa-
TOYHO IOBHICHTH BEIXOIHOE JaBJIEHHE rasa H NOCMOTPETb, NPH KaKOM
RaBJEHHH KJanaH cpaGarniBaer. [IpH HH3KOM BHIXOLHOM JaBJIEHHH
KNamaH JOJKeH cpabarwBaTh npW JaBJeHHH rasa Ha 0,0005 MIla
BhIIe paboyero XaBjeHusi. EcaH BHXOAHOe NaBJeHHe rasa CpefHee,
TO KJanaH JOJIKeH CpaGaThiBath Hpu AaBJeHHH Ha 25 % Bhime pa-
6ouero. 'unpapuueckil 3aTBOp H NPyKHHHEIA COPOCHOR KianmaH Hac-
TpaHBAalOT Ha AaBJeHHe, KoTopoe Ha 0,0001—0,00015 MIla MeHbme
JaBleHHs] B HMOYJbCHOA Tpy6Ke 3amOPHOr0 NPEROXPaHHTENbLHOrO
KJanaHa.

Ilpu skcnayataude I'PIT nHeo6xomHMO caAefHTb 83 YHCTOTOR
¢uabTpoB. COCTOSIHHE Ta30BHIX (HJIBTPOB ONpefeNsiercsd NyTeM 3a-
mepa nepemajga AasjeHMs rasa B HeM. B I'PII cpenmero naenenus
rasa mepenaj AaBJeHHA B rasosnX $uAbTPaX He JOJIKEH IPeBHIIATh
0,01 MIIa, a B I'PIT uHskoro napaenus — 0,005 MITa. Heo6xoxumo
TNOMHHTDb, YTO OYHCTKA GHUIBTPOB OTHOCHTCSI K PaspsAAy rasoONacHHIX
pabor.

Pesyabratet peBusult oGopynosauus I'PIT (I'PY), a Takxke pe-
MOHTOB, CBAI3aHHHIX C 8aMeHoll gmeraiefl, yanoB o6opynoBaHHS, 3a-
Hocsires B macmopT. O6o Bcex paGoTax MO MJaHOBO-NPERYNpPENHTEND-
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HOMY DEMOHTY H OCMOTPY LENAloTCA SamHCH B SKCINTYyaTalHOHHOM
XKypHane. B HeM Ke YKa3nIBaioTCHi BCe HApyLIeHHS HOPMaJbHOM KC-
nayaTtanuad obopynoBanus I'PIT u pa6oTH no mX yCTpaHEHHIO.

§ 8.14. IprcoennnenHe X NEHCTBYIONHM rasonpoBOAAM

[pucoennnenne IeHCTBYIOWHX rasoNpPOBOAOB pPAasjHYHEIX OT-
BETBJIEHHH K NOTPEGHTENAM rasa OTHOCHTCA K pasjiesly ra3oomacHHX
pabor. T'asoBasi pe3ka M cBapKa Ha AeHCTBYIOIUX ra3onpoBOAAX NPH
Bpe3Ke H PEMOHTE NOJKHH IPOH3BOIHTLCA NPH AaBJACHHH rasa B Ipe-
nenax 0,0004—0,0015 MITa. Hanuune yKasanHOro naBieHHS KOJKHO
NpoBePATLCA B TeueHHe BCEro BPEMEHH BHINOJHEHHS pabor. [lpu
CHHXEHHH faBJjieHus Huxke 0,0004 u noBrineHuu ero soitre 0,0015 Mlla
Pe3Ky HJIH CBapKy Heo6XOZHMO MpeKpaTuTb. ISl KOHTpOJs 3a 1aB-
JeHHeM B MeCTe INpOH3BOACTBAa paloT ycraHaBJHBAaeTCsl MaHOMeTp.
Pa6oTH NOMXKHBE BHIOJAHATBLCS B CHENHAJBHHX NpPOTHBOrasax.

Bpe3aka B aeHCTByINHEe ra3onpoBONH 6e3 CHHIKEHHS KaBJEHMSA
B HHX JIONYCKAaeTCs TOJbKO NPH YCJIOBHH NPHMEHEHMS CIENHAIbLHOIO
NPHCIIOCOG/IEHHS, HCKIIOUAIOIIEro BHIXOA rasa Hapyxy. Bpeska Mmo-
KeT OhITh BHINOJHEHA pas3MHYHKIMH CIOCOGaMH.

IIpucoenunenne ¢ moMoubioc KOskHpbKa (puc. 8.1) BeImosHseTcs
B CHenylomel mocjael0BaTeJbHOCTH:

a) MecTO NpPHCOEIHHEHHS OYHINAETCA OT H3OJSALHH;

6) Hameuaerca MeJoM H ofpesaercl Topew Tpy6H ! BMecTe cO
CTaNbHOR 3araymKoH;

B) B maTpy6ke 3 BLIpe3aeTcsi KO3mIpeK 4, pasMepnl KOTOPOro ARoJ-
KHH 06eCneunTh yJajieHHe BHpPe3aeMoro gucka 2 (CTeHKH TpyObl) H3
JNeACTBYIOIWET0 I'a3onpoBofa, Ha KOSHIPbKe jenaercsl (dacka;

r) Ha NOBEPXHOCTH Tra3o0NpOBOJa § HaMeyaercs MeJoM OKPYX-
HOCTb JHAMETpPOM, paBHHIM BHYTPEHHeMy JuaMeTpy INpHcoe-
nunsemoft Tpybn 6. B nenrpe sroil
OKPYXHOCTH HpHBapHBaeTcs  CTep-
XKeub 7 avaMeTpoM 5—8 MM, AJTHHOH
o 200 MM 17151 yhalleHusl BHIPE32eMOro
KycKa TpyGel. 3aTeM MO OKpPYMKHOCTH
rasoBLIM PE3aKOM BBIPE3aeTcd JHCK;
OCTABJAACTCA TOJNLKO MepeMhldKa IiH-
pHHOM B MM, YTOOH yIep:kaTh JHCK.
Bpeska npou3BOJMTCS CBepXy BHHS.
3aropeBwHiics TPH PE3KE ra3 racures
no Mepe NPOABHXKEHHS pe3aKa MyToM g
3amasbiBaHHsl THHOA. Ilo Mepe Bl :
ChIXaHHSl MECTO pe3KH NMOBTOPHO Mpo-
Ma3niBaeTcs paskHxeHHO# rauHoi. [lo
OKOHYAHHH BBIPE3KH NHCKa IJIaMfl TIo-

Pxc. 8.1. [IpHcoeanHenne MPH NOMOIH KO3HPbKa
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pAlero rasa AoJMKHO GHTD OOTailleHO, & MECTO BHPESKH OXJax-
ZeHO;

I) yCTaHABJHBAeTCA, MNPHXBATHBAETCS H MNPHBAPHBAETCH COEMIH-
HHTENbHEIA naTpy6ok 9 6€3 KO3npbKa K Fa3ompoBOAY H K IPHCOE/HHS-
emofit Tpy6e;

€) B COeJHHHTENbHHIA NaTpy6oK Yepes «0KHO», 06pa3soBaHHOE BHIpE-
3aHHEIM KO3SHIPbKOM, BCTaBJSIETCH AEPEBAHHHA AHCK 8 Ha IVIHHSHOM
YOJOTHEHHH;

XK) KO3HIPEK MOATOHSAETCS K COeAMHHTENbHOMY MaTPy6Ky H K raso-
npoBOLRY;

3) BHIHHAMAaeTCs AepeBSHHHIA QHUCK, KYBalJOH H3 IBETHOro MeTaJja
BHOHBaeTCH HajgpesaHHas CT€HKa TPYOH H H3BJEKAETCS HapyXy NpH
nomomu crepxHs. [locie 3Toro HeMeAJIEHHO MJAOTHO HAKJaJHBaeTCs
kosuipek. [IpoayBalor rasoM mpucoenHHsieMui rasonposol. [Ipusapu-
BalOT KO3HPEK, NPEABAPUTENbHO OWYHCTHB (acKy, IIBE OYHIIAIOT OT
IIVIaKa H MPOBEPAIOT MEUIbHOH 5MyJIbcHell Ha MJIOTHOCTb IPH pabodeM
JABJIEHHH.

[ocae 3Tnx paGor MECTO NPHCOEAHHEHH OYHILIAIOT OT 3arpsI3HEeHHH
H MOKPHIBAIOT H30JAsAHe. 3aTeM YCTAHABAHBAIOT KOHTPOJbHYIO TPYOKY
H TpPAaHINEIO0 3aCHIAIoT.

Coennnenue npu noMomu paspesHoli My¢Trl (pHc. 8.2) BHNOMHSIOT
caenyiomum obpasoM. Ounmalor Tpy6y B MecTax COeHHEHHH OT H30-
asuud. 3arorapiaupaior My$Ty 2 H3 ABYX HOJOBHH TPYOH € BHYTpDEH-
HUM JuamerpoM Ha 15—25 MM GoJbinme HapyKHOrO JAHaMeTpa COEAH-
HeMux Tpy6. MejoM HaMedaloT JJHHHH Ha KOHIAX TPY6 Ha paccros-
HHH 10—15 MM oT sarayinek (4713 o6pe3KH KOHLOB TPYOH BMecTe ¢ 3a-
raymkamu). K koHnam npucoeanuseMux Tpy6 / npHBapHBaIOT yHOp-
HEle Koabua 6. Ha o1HOM U3 KOHIOB CoelHHSAEMHX TPY6 CKIAALIBAIOT
JIBE MOJOBHHKH My(TH 3 H CBapHBAIOT HX BMecTe. 3aTeM HaMeueHHbIe
KOHIHI TP Y6 BMECTE € 3arJylKaMH 4 OTASNSIOT H HeMEIJIEHHO HaIBHT AlOT
mydTy Ha aApyryio Tpy6y. IIpn sTom oba KoHna Tpy6 / MOMKHEH GHTDH
nepekpuTH Mydrofi He MeHee yem Ha 100 Mm. 3a30pH Mexay TpyGamu
M MyQTaMH KOHONATAT ac6ecTOBRIM IIHYPOM 5 1O mpeKpaleHHs
Brixona rasa. [locne npolyBku Tpy6 rasoM KOHUE MY¢TH HarpepaioT
rasopo#l TOpeJKOA M OCAXKHBAIOT yAapaMH MOJIOTKa 0 NJIOTHOTO HpH-
JeraHusl UX K Tpy6aM 7, a 3aTeM KOHIE TPYO CBapHBAIOT.

1 25§ 4 & & 1

7 J 7
Puc. 8.2. CoefiHHEeRHe NpH NMOMOMY paspesnHoll Myt
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Puc, 8.3, [lpucnocoGaenne 1na NpHCOERHHEHHA K Ta3ONpPOBONaM qepes 8ajBUIKKY
Ge3 CHHKEHHA JaBJeHHA rasa

[Ipucoennnenne K rasonpoBofaM CPEeIHEr0 H BHICOKOTO NaBJEHHH
6es cHHXXeHHA HaBJEHHUA rasa (puc. 8.3) NMpPOH3BOAHTCA C MOMOMBIO
CrenHaJbHOro NPHCNOCOGAEHNA C NPHMEHEHHEM 3aBHXKKH HJIH KpaHa
12. K cTeHKe rasonpoeofia B MECTe NPHCOEAHHEHHS] PHBAPHBAIOT MYy-
¢ty 10 n natpy6ok 11 ¢ GpanaHueM AMaMeTpOM, PaBHHIM MPHCOENHHSIE-
mo#i Tpy6e. Ocn MydTH H maTpyGKa ROJXKHH coBnazarh. K matpy6ky
NPHCOeUHAIOT 3aJBHXKY /2, KOTOPYIO 3aTeM OTKDHIBAIOT H B My(dTy
BBepTHIBaloT wwTaHry 4. Ha mrasry najgeBaoT noiwi#l mnuHAeab 2
c vameyHo# ¢pesoii / Ha KOHIE H KaMepoii ¢ canbHHKOM 6. Kamepa 5
HMeeT (JaHell, KOTODHIM OHAa KPEmHTCA K 3afBHKKe. [IyTeM BpameHus
pykosTok 8 H 9 monofi mranrn 4 ¢pe3oil BHICBEPIHBAIOT OTBEPCTHE,
HCOJb3Ysl XPANoBHIA MEXaHH3M 3 CO CTONOPHEIM 60JTOM /3 H HAaXKHUM-
HoO! BHHT 7. Bripesannyio cTeHKy Tpy6ul ¢ NOMOIINbIO IUTAHTH NOJHH-
MaioT B KaMepy, a 3aJBHXKKy 3akpHBaioT. [IpHcnoco6aenne CHHMAIOT,
H K 3aJIBUXKKe NpHucoefuHaloT TpyOy rasonposona. IIpn ManoM nua-
MeTpe NMPHCOEJHHSIEMOro ra3onpoBOa BMECTO 3aJBHXKKH NPHMEHSIOT
KpaH, a BMECTO 4YalueyHoH ¢pesn — cBepJo.

§ 8.15. Yuer pacxopa rasa

Yuer pacxofia rasa KOMMyHaJbHEIMH NMPOMHBILVIEHHEIMH IPEANpHS-
THSIMH NPOH3BOJIHTCH C NOMOIMMbLIO OGBEMHHIX CIETIHKOB HJAH pacxo-
ZIOMepaMH € HOpMaJbHEIMH RHacdparMmamu,

VamepeHue pacxofia rasa B NPOMHILIJIEHHHEX I'a3onoTpeGsIOmHX
yCTaHOBKAaX HEOOXOAMMO IJIi PacueToB ¢ rasocHabxaiomed Opranu-
sauueil, a Takxe A/ BHYTPEHHErO KOHTPOJS, ONpEAeNeHHS YAeMbHHX
pacxofoB rasa H OTYETHOCTH.

B GoabmmuHCTBE C/Iy9aeB NYHKTH 3amepa pacxo/la rasa uenecooG-
pasuo pasmeiars coeMectHo ¢ I'PII nau I'PY na BrxoaHo# JuHHH,
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Ta6numna 8.6. XapakrepucTnKa O0BEMHEIX
POTAaUHOHHKX cueTuHKOB THna PT

Hauueronanse Pr-40 | pr-too | Pr-2s0 | pr-400 | Pr-eoo | pr-1o00

Pacxon, m%/u:

HOMHHAJbHE 40 100 250 400 600 1000

MakcuManbuul (e | 48 120 300 480 720 1200

Gonee 6 9 B CyTKH)

MHHHMaJbHBA 4 10 26 40 60 100
ITopor wyscTBHTENBHO- | 0,60 1,50 3,75 6,00 9,00 15,00

ctH, M¥/q

Macca, kr 9 28 75 90 142 225

HOCKONLKY B Hef ras HaXOAMTCH B OUMIHICHHOM COCTOSHHH H TOJ
NOCTOSHHHIM JaBJieHHeM. [IpH pasMeIleHHH DYHKTOB 3aMepa pacxofa
rasa B OTAEJNBbHHX NaBHJAbOHAX HJH B IPHCTPOHKaX K 3MaHHSM HA HHX
pacnpocTpaHSIOTCS T€ XKe NpaBHia sKcnayartauun, uto H K ['PIL.

B Ta6a. 8.6 npHBeEeHH OCHOBHHE XaPAKTEPHCTHKH POTAIHOHHBIX
cuerynkoB THna PI', BHNyCKaeMHX MOPOMALIIINIEHHOCTBIO.

PorannonHNe CYeTIHKH YIHTHIBAIOT OGBEMHOE KOJNHYECTBO MpO-
Iemwero ra3a B pa6oueM COCTOSTHHH (TeMmepaTypa H RaBj€HHE) 3a
ONpENeNEHHNA NPOMEXYTOK BpEMEHH.

Jas npuBeneHus sToro o6beMa K CTaHAAPTHHIM ycJoBHAM (P =
= 0,1 MIla n { = 20 °C) HEO6XOAHMO YIHTHIBATb H3MEHEHHS TEMIe-
paTypH # aGCOMIOTHOrO RaBJieHHs rasa, NpUMeHss GopMyay

V = VpKKp, (8.5

rne V — npuseneHnufi pacxon rasa, M Vg, — of6veM rasa, mnoka-
saHHHll cyerunkoM, M®; Ky — nonpaBouHHA Ko3ddHuHeHT Ha TeM-
neparypy: Ky = 293/(273 + {.p); Kp — monpaBounnii KosdpunuesT
Ha pnasienne: Kp = (Pg + Pp)/760; t,, — cpennemecsiunas TeM-
nepatypa rasa nepeg cueruuxoM, C; P — cpennss BennuuHa Gapo-
METPHYECKOTO AABNEHHS; P., — CpPeiHfis BEJHYMHA JABAEHHS rasa
nepex CYETIHKOM, MM DT. CT.

[lpn skcnayaTauuM POTAUHOHHEIX CYETIHKOB HEOGXOAHMO NPO-
H3BOJHTb OCMOTPHI, PEBH3HH, IPOMBIBKH H CMEHY Macjia B CJeAYIOIHe
CPOKH:

cMeHa Macjaa — 1 pas B 3 Mecsua;

npoMHBKa CYETIHKAa — Noclle OCTAHOBKH Golee 1 Mecdna;

npoBepka nepenajga nasaeHHs — | pas B mecsy;

rocyiapcTBeHHas NOBEepKa cuerddka — | pas B 2 rosa.

PacxozoMepsl paGoTalOT N0 NPHHUHNY IepeMeHHOro Nepenaja
naBnesus. HaMepenne ocymecTBaIsA€TCs C MOMOINBIO YCTaHABIHBAEMON
Ha rasompoBojie AHadparMul, CO3JAIOMIEH MECTHOE CyKeHHe IOTOKa.
CpeznHsiss CKOPOCTb OTOKA B CY)XEHHOM CEY€HHH JHadparmul NOBHIUA-
ercsi, Grarojaps 9eMy CTaTHYecKoe JaBJEeHHE B JAHHOM CEYeHHH CTa-
HOBHTCSI MEHbLU€ CTaTHYECKOro fAaBJieKHs mepel Nuadpparmoii. [lepe-
naj JaBJeHHs BO3PAcTaeT C yBeJHUYECHHEM pacxoja rasa H ompefens-
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ercs ¢ [oMOmbIO perHcTpHpylOWHuX AudManomerpoB. OH cayxur
mepo#i pacxona.

[lpn pacuere nmadparMm pacxofomMepoB H BHOOPE BTOPHIHHX
npu6opoB (nHpMaHOMETPOB) NPHHHMAIOT ONpEfeNeHHHE SHAYE€HHs
TEMIIepaTypH, H36HITOYHOIO NABJEHHA B TrasompoBoje H IJIOTHOCTH
rasa. Pacxon rasa 6Gyner COOTBETCTBOBAaTh YKa3saHHOMY S3HAUEHHIO
Ha IIKaJe WK Ha JuarpaMMe BTOPHIHOTO PH60Pa TONLKO IPH COGIIO-
JAECHHH pacueTHHIX napameTpoB rasa. IIpH OTK/IOHEHHH yKa3aHHHIX
BeJIHYHH OT PACUETHHX K MOKa3aHHAM BTOPHYHOro mpu6opa AOJKHAEL
6niTh BBENCHH nMonpaBkH. [Ipu sToM cieayer o6pamath BHUMaHHE Ha
IpajiyHpoBKY INKaJn npu6opa. Ecau mKkana rpagyupoBana ajs craH-
AApTHHX YCJOBHH, TO PacXof rasa MOACYHTHIBAETCA IO NMOKAa3aHHAM
npu6opa Vy, ¢ yueToM nonpaBouHEIX K03(DHIHEHTOB Ha TEMOEPATYPY
K;, nasnenne Kp u muotHocth rasa K,:

TE foy 1/ FEPs 1/ P
V=V.,p1<t1<p1<,,=v,,pl/ T Pp" s .p;';., (8.6)

rne i, nm §, — pacuerHas (20 °C) m ZneficTBUTENIbHAs TeMIepaTypa
rasa, ‘C; P, u P, — pacuernoe u jneficTBuTeNbHOE H3GHITOTHOE 1aB-
nenue rasa, MIla; p, n p, — pacuerHas u aeficTBHTENbHAA IIOT-
HOCTb Iasa NpH CTaHJAPTHHX YCAOBHAX, Kr/M% Pp ¢ u P, — pac-
9eTHOE M JeHCTBHTeNbHOe GapomeTpHueckoe papiaeHne, Mlila (ompe-
IEASIOT HEMOCPEeACTBEHHRIMH H3MEPEHHAMH NO 6apoMeTPy HJIH IPHHH-
MaloT 110 NaHHEIM MeTeoCHyXKOH); €cH IKana npHGopa BHIMOJNHEHA
Aas HopManbHuX ycnoBu#t (0 °C u 0,1 MIla), T0 monpaBKH BBORAT
anajoruuso ¢opmyae (8.5).

HuarpaMmu pacxofioMepoB 06paGaTHIBAIOT €XECYTOYHO G BBEXE-
HHUEM NONPABOYHHX Kos(puuueHToB. [IpH OTCYTCTBHH PErHCTPHPYIO-
IMHX TEPMOMETPOB H MaHOMETPOB 3aNHCh TEMNepaTypH H RABJCHHS
rasa JIONKHA NPOH3BONAUTHCSA €XKEYacCHO.

[Toncuer pacxosa rasa mo gHarpamMme H BBeJ€HHE NOMPaBOYHBIX
K03()pHUHEHTOB BHIONHSAET HHKEHEDHO~TeXHHIecKHA paGoTHHK. [loa-
CYET JO/KEH OHTh MOAMHCAH HCHOJHHTENEM.

JlnarpaMMHl H BCE€ MaTepHalhl, HCNOJNb3OBAHHHE NPH pacuerax,
a TaKxke CaM pacyeT XpaHATCA ANA OpeNbsBJEHHS MPEACTaBHTENIO
rasocHaGxaioleli opranusanuy.

[TpoBepsaioT naHHHe pacyera He pexe | pasa B Mecal, NMPH 3TOM
KOHTPOJIHPYIOT H HyJIEBOE MOJOXEHHE yKasaTeds pacxofia. Bo Bpems
NPOBEPKH BHIABJIAIOT TepMETHYHOCTb NpuGopa, TOYHOCTb NOKA3aHHMH
H moJoXeHHe HyJds AuddepeHnnaNbHOro MaHOMETPa, TOYHOCTh XOAa
9acOBOTO0 ME€XaHH3Ma, NPAaBHJALHOCTb YCTAHOBKH CAMONHIUYIIETO Tep-
MoMeTpa H MaHomerpa. Pesyabrate npoBepkH OQOPMISIOT aKTOM.

[lpn paBHOMEpPHHIX NOCTAaBKax ra3a norpeGHTENH pacCUHTHBAIOTCS
C ra3ocHaGXKAOIMHUMH OPTaHH3AUUAMH B nopsaAKe INIAHOBHIX mJaTexeft
B coorpercTBHH ¢ «HHCTpyKuHel o GesHaJHYHHX DacueTax H KpenH-
TOBAaHHM N0 ONEpaNHAM, CBA3aHHHM ¢ pacueraMn ['ocyzmapcreenHoro
6anka CCCP» Ne 2 or 10.07.70.
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[MepnoznunocTs onsiaTH 3a ras, a Takie HCXORHHIE NaHHHIE AJs
OMpe/ie/IeHHs oMl aynBaeMoro ofbeMa rasa npeiycMaTpHUBAIOTCS JAOro-
BOPOM MeXAy norpe6Gure/eM rasa u rasocHabxkaloumeldl opranusauued.
Ipy HencnpaBHOCTH HJIM OTCYTCTBHH CUETIHKOB KOJNHYECTBO H3PAcXo-
IOBaHHOTO rasa onpejefsioT MO CYMMapHOMY pacCYeTHOMY DPacXofy
rasa Ha ropejkH, 3a HCKJIOUEHHEeM TOpPejoK, YCTaHOBJEHHHX Ha OT-
KJIOUEHHHX H ONJIOMGHPOBAHHHIX rasoBHX arperataX. OnToBhie IeHH
Ha rasoBoe TomauBo onpeneneHn IlIpefickypantoM Ne 04-03 Iocy-
napctBeHHoro komutera e CM CCCP pasi pasnnYHHX BHIOB rasa
M Tpynn norpeGureneft B 3aBHCHMOCTH OT HasHaueHHf rasonorpelas-
IOMUX YCTaHOBOK M HX BENOMCTBEHHOH NPHHAANERROCTH. Lenn
onpeleNeHsl A Trasa C HH3Wed Temsoroll cropanus 34,440 +
40,42 MIx/m®. [Ipn Hanu9uH y noTpeGHTenefi KalOpHMeTpa AJs
onpesenenus ¢akTHIecKOA TEIVIOTH cropanmus ueHy LI, ykasarmyio
B npeficKypaHTe, nepecyHTHBAIOT N0 dopmyne

Uy = UpQu. - 8.7

Pacxopn rasa 6uITOBHIMH MOTPEGUTENSIMH onpefensercs 6es H3MepH-
TeJIbHEX NpHGOPOB B 3aBHCHMOCTH OT THIIA H KOJIHYECTBA YCTaHOBJIEH-
HEIX Ta30BHX NPHGOpOB, KOJAHYECTBA JIONeH, MOJNb3YIOMHUXCS STHMH
npubopamu, M Apyrux I[IOKasaTened.

Jas v. Jlewwurpapa ¥ Jlenvurpajckof ofsecTd yTRepMiend
TapHdHl ONJIaTH 3a ras H3 pacdeTa Ha OQHOro NMpoOXHBarwulero (xom.)
B Mecs:

6HITOBHIE [JIMTH fJsl TNPHTOTOBJEHHS NHINY B JAOMax C LEHTpajb-
HBIM TOpSYHM BojocHabxeHHeM — 30;

GLITOBLI® IJIHTH AJsl TIPHTOTOBJEHHS] NHIIH B IoMax 6€3 LeHTpalb-
HOro ropsivero BopxocHaGxkeHHs — 40;

GLITOBHIE TJAHTH jJIfi TPHTOTOBJEHHS IHIH W BOJOHArpeBaTeNH
LJsi ropsigero BojocHaGkeHus — 60.

Taraea V. 3KCONAYATAUMA YCTAHOBOK
CKM)KEHHBIX YIJIEBOJIOPOJHBIX I'A30B

§ 8.16. Bsojp B sKCHAyaTauMIo ycTaHOBOK

IlpoexkTHpOBaHHe ra30pasfaTOUHLIX M [a3OHANOJHHTEJbHEIX CTaH-
UMl TPYNNOBHIX H HHAHBHAYaNbHLIX YCTAHOBOK CMKHXKEHHOro rasa
CO BCEMH TeXHOJOMHYeCKHMH NOACOOHLIMH COOpYXKEHHSIMH, 060pyno-
BaHMeM, o6ecriedHBalOHM HOPMaJIbHEIE CAHUTApHBIE YCAOBHA PaboTh,
TeXHHYECKYIO H MoxapHYIO 6e30macHOCTb, BelleTCs! B COOTBETCTBHH
¢ TpeGopaHusiMH «[IpaBHJ Ge30MaCHOCTH B Ta30BOM XO3AHCTBE» M
«[IpaBua yc’rpoﬁc’ma n Ge3omnacHoii 3KCIlJIyaTanHH CoCynoB, patotato-
HIHX NoJ KABJEHHEM?.

Paspa6oTanHsie NpOEKTH COTJIACOBLIBAIOTCA CO CJIYXG0H roprasa.
PaGoTH mo cTpouTeascTBY H MOHTaXy YCTaHOBOK CXKHMXEHHOro rasa
Bunoansores VTP u pa6ourmy, npolueiuivMH NOATOTOBKY 110 raso-
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BOMY JieJy H CHAAaBLIMMH 3K3ameH. [IpueMka B 3KCII/IyaTalHIO STHX yCTa-
HOBOK NIPOHSBOAHTCS KOMHCCHEH HDH YYacTHH NPeACTABHTENSA MECTHBIX
opraHoB ['ocroprexnapzopa CCCP.

PesepByapnl M HcnapuTenH rasopasgaTouHHX CTaHUHA obiiero
Ha3HaYEHHs1 M CTAHUHH CXKHIKEHHHIX FasoB Ha NMPOMBIIIEHHHIX NPEA-
IPHATHSX, a TaKXKe rPYHIOBHIE YCTAHOBKH COBMECTHO C HX OGBSI3KOf
HCIILITHIBAIOTCH HA IJIOTHOCTHL BO3JYXOM Ha pacyeTHoe pafoyee jaBJjie-
HHE IIPH 3aKpHITOM Ha OGBsI3Ke apMaType C IPOBEPKoil BCeX CoexHHe-
HHH MBUILHOH 3MyJIbCHEH.

I"asonpoBoasl rasopasgaTo9HeIX CTaHUHA o6wEero HasHayeHHs HC-
NEITHIBAIOTCS HA NPOYHOCTb M MJOTHOCTb. VcnbiTanHe Ha MPOYHOCTH
NPOH3BORHTCS JaBJieHHeM, paBHHIM 1,25 MaKcHMaabHoro paGouero
naBnenusi, B TedeHue | u. ITocse sroro pnaeneHue cHHXKaOT A0 pabo-
4ero M MPOH3BOJASIT OCMOTP rasolpPOBOJOB H ApMATYPH C OMELIHBA-
HHeM Bcex coepHenuii. Jlo BBoja cTaHUMN B 3KCIJAYaTAMIO COCTAB-
JIAIOTCS TIPOH3BOJICTBEHHEIE HHCTPYKIUHH H cxeMu. Ha o6opyzoBanun
H apMaType AOJNXKHH OHTbh NMPOCTABAEHH HOPSIKOBHIE HOMEpa, COOT-
BETCTBYIOLIHe TEXHOJOrHUECKOH CXeMe.

Jais npexnynpexxneHus o6pasoBaHHs B3pHBOONACHOH Fa30BO3XYI-
HOl CMeCH pe3epBYyaphl H TPyGONPOBOAKI NIePe]i HX 3alI0MTHEHHEM JOJXK-
HBl TPOAYBaTbCsl MHEPTHHIM rasoM (a30TOM HJH YIJAEKHCJIOTOR)
HWIH NapaMH CXKHXeHHoOro rasa. [IpojyBKa cuHTaeTcsi 3aKOHUYeH-
HOH NpH copepaHHH KHCIOpoja B cMecH He Gontee 1 % mo
o6beMy.

Jas obecnieveHuss GecnepeGoifiHofi, HafleXXHofi H Ge3onacHoli pa-
6OTH BCeX COOPYXKEeHHH H Y3/10B yCTAHOBOK CKHIKEHHOTO rasa JO/XKHE
BHIIOMHATLCSA CJefyoHe paGoTHI.

Ha rasopaspaToyHblXx CTaHUHsAX JO/KHA BECTHCH NojpoGHAR peru-
CTpanHus: NpHEMa rasa OT NOCTABILIHKOB H HaNOJHEHHS €MKOCTEH CTaH-
UHA; OTIOYCKa rasa mnoTpeGHTeAsIM (3allONHEHHBIX ABTOUHMCTEPH H
3aNoJHEHHHX 6aJlIOHOB); yuera MOCTYMAIOWHX OT NOTpe6HTeNed oro-
pOKHeHHHIX 6a/IJIOHOB C yKasaHHEM MaccChl HeHCIapHBIIHXCA OCTaT-
KOB; pPaGoOTEl KoMmpeccopoB H Hacocos; nposepku KHII n mpepoxpa-
HHTEAbHBIX KJIallaHOB; HCIBLITAHHS H PEMOHTa GansoHoB. O6a3aTe/bHO
Takxke BeJCHHE XXYDHala HCHHTaHUMA IUJAaHroB (CHBHHIX H Hamoj-
HHTEJILHHX).

[Ipu ofGcnyXHBaHHH rasopasjaTOYHHIX H HANOJHHTEJbHHIX CTaH-
UH{ €XeIHEeBHO BLHINOJIHSAIOTCS clelyouine pa6oThl: OCMOTP BCEX raso-
NPOBOJIOB, EMKOCTEH H apMaTyphl B LEJAX BLISIBJEHHS H YCTPaHEHHsA
HEMCNIpAaBHOCTEH; NpPOBEPKa MaHOMETPOB MyTeM KPaTKOBpEMEHHOTO
BHIKJIIOYEHHSA KaXzHoro (IPH 3TOM CTPE/JIKAa MaHOMETDPA HOJNIKHA CTOSATH
Ha HyJe). He paspeuiaercs nosib3oBaThesl MaHOMETPAMH MPH OTCYTCT-
BMH Ha HHX IJIOMGH HJIM KJ€fiMa, eC/IH NpOCpOUYEH CPOK MNPOBEPKH,
CTpeJiKa He BO3BPAINAETCs K HYJIIO [IPH BHIKJIOYEHHH MaHOMeTpa, pas-
6uTO cTEKN0. Pe3y/bTaTthl NPOBEPKH MAaHOMETPOB CJAENYET PEry/asipHO
3aHOCHTb B CMEHHRIH XYpHaJ.

B nsaHoBoM Nopsake No rpadHKy BHIMOMHAIOTCS CJEAYIOUHE pa-
GOTHL:
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npoBepKa MaHOMETPOB CHJIAMH CTAHIHH ¢ PHMEHEHHEM KOHTDOJb-
HHIX MaHOMeTpoB — | pa3 B 6 MecsineB M rocnopepureseM — 1 pas
B 12 Mmecsaues;

NpoBepKa UCNIPABHOCTH NPEJOXPAHATENbHHX KJaNaHOB — HE pexe
1 pasa B mecan;

pEBH3HS NpPEXOXPAHHTEJbHHX KJANaHOB, YCTAHOBJEHHHIX Ha pe-
3epByapax CKHMKEHHOro rasa, — He pexe 1 pasa B 4 Mecsana, Ha He-
napureJasx M TpyGompoBogax — He pexe 1 pasa B 6 mecsnes, Ha
rpYNNOBHX YyCTaHOBKaxX — He pexe 1 pasa B rof.

OnsxoBpeMeRHO ¢ peBH3Hell POHUSBOAUTCA HACTPOAKA NPENOXPaHH-
TeJbHHX KJAanaHOB Ha AaB/ieHHe cpaGaThIBaHHS, DPeBHIIaomee Ha
15 % paGouee nabnenne. ITpu CHATHH DPENOXPAHHTENLHOrO KJanaHa
ANIfl PEBH3HH WJH PEMOHTA Ha ero MeCTO YCTaHABJHBAIOT HCIPaBHHIM.
IocranoBka 3araymku sanpemaercsi. Pesb6oBhie H Qy1aHIEBEIEe COENH-
HEHHsl annaparoB, TPYGONPOBOXOB H apMaTyphl €XeMecs4HO Mpope-
pAIOTCA Ha NJIOTHOCTh C IOMOINBIO MELTLHOM 3MYJILCHH.

§ 8.17. MNpodnaakraueckoe obcayknBaHne

IMpodunakrnaeckoe obcnyXuBaHue GA/IOHHHX H De3epBYapHHX
YCTaHOBOK NPOH3BOAMTCS KOHTOpOf MM TpecToM «[oprass. 3to ogHo
H3 BaXKHeHAIHNX MePONPHATHH, o6ecledHBAOIHX 6e30NacHYIO SKCITY-
aTauuio o6GOpYNOBaHHS OGaJJIOHHHIX H pesepByapHHX YCTaHOBOK,
No3TOMY Ha Bce BHALI pPaGoT Mo OGC/HYXKHBAHHIO YCTAHOBOK CXKHIKEH-
HOro rasa JOMXKHH OHTH COCTapJeHH rpadHkH, a HeNnoCpeNCTBEHHOE
BHITOJIHEHHE PaGOT NOPYIEHO CreNHAALHO IOArOTOBAEHHOMY O6CAYKH-
BaioOlieMy NEPCOHANY.

B of6peM npodHIaKTHIECKOTO OOGCAYKHBAHHA YCTAHOBOK BXORAT
NpoBEepKa COCTOSHHA rasoBoro oGOpYROBAHHA, YDOBHS H JaBJIECHHSA
B HEM CXXHXEHHOrO 'asa, a TaKXe OCBHJIETeJLCTBOBaHHe ofopynoBa-
HHA.

O6cnyxuBalomufi nepcoHan (ciecapu), 3a KOTOPHIM 3aKpPeEIJIEHH
HHAHBHYaJbHEIE H PYNNOBHE GalJOHHHIE YCTAHOBKH, a TaKXe pe-
3epByapHEHIe YyCTAaHOBKH, 06sisaHml 1o rpadHKaM NpOBEPSTb COCTOSIHHE
06OPYXOBaHHS H BHINOJHATH CJelylollHe OCHOBHbE PaGOTH:

BHABJIATh H YCTPAHATH YTeuky rasa B apMaTrype roJIoBKH pesep-
Byapa H B MeCTax NPHCOelHHEHHS GaJJIOHOB K pame;

KOHTPOJHPOBATh N0 XKHAKOCTHOMY MaHOMETPY MaBJIEHHE ra3a B BO-
POBHIX CeTAX HJAH NEPER NpHGopaMy;

npoBepsATh HACTPOAKY peryasaTopa JaBJE€HHA M HCIIPAaBHOCThb
NpefoXpaHUTENAbHHX KNallaHoB;

KOHTPOJIHPOBATh YPOBEHL XXKHAKOCTH B pe3epByapax H NPHUHHMATh
Mephl K HX 3anojaHEHHIO;

npoBepsiTh HAJTHYHE H KOMIJIEKTHOCTb IIOKAPHOIO HHBEHTApH;

KOHTPOJIHPOBaTh OKPACKYy KOXKYXOB M orpamjeHufi, mkadoB mis
6a/JIOHOB, HaJdHuHe 3AMKOB Ha JABepKax;
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NpoBePATh MEVIbHOM 3MyJabcHef (1O] JaBJIEHHEM) IOTHOCTD COEJIH-
HeHHA Ha OGBA3Ke pe3epByapoB M GaJlIOHOB, ycTpPaBATb oGHapyxen-
HEle HEHCIIPABHOCTH;

KOHTPOJIHPOBaTh HaJ€KHOCTb YCTAHOBKH IukadoB 6a/IOHHHIX yC-
TAHOBOK H HCIIPaBJASTh 3aMedeHHHE HEJOCTaTKH;

3aMeHSITb H3HOMIEHHKIE YaCTH I'a30BOro 060pya0oBaHHs ;

OGC/TyKHBaTh NOA3EMHHIE IasoNPOBOAH OT FPYNNOBHX YCTaHOBOK
CXKHIXEHHOIO rasa.

Taxne paboTH, Kak mpoBepKa ILIOTHOCTH, YCTpaHEHHE YTEYEK
rasa H KOHTPO/Ib 3a BEeJHYHHO JaBJeHHs Tasa, npousBoisTcsa 3 pasa
B Mecan. [Ipu HaxonjeHHH B pesepByapax TI'DYNNOBHX YCTaHOBOK
TSXKEJHX OCTATKOB HX HAlo YAaaaTh.

Oco6oe BEUMaHHE HeOGXONUMO yAeNsiTh paGoTe Pery/asiTopoB Aab-
JeHHs1 B 3UMHee Bpems. CephesHRIM HapylleHHEM SBJAETCS 3aMep3a-
HHE DEeryJisATopa JAaBJEHHSA NIPH HAJHYHH BJayHoro rasa. Jlas npe-
LynpexJeHHs 3aMep3aHHsA PeryJsTOPpoB HEOGXOJHMO BOCIPENSTCTBO-
BaTh NONaJaHHIO BJard B pesepByaphl. Eciu xe peryiasTops sameps-
HYT, TO B HHX HeoGXO[HMO BBECTH METHJIOBHI CIIUPT U3 pacyera 1,3 ;1
Ha 1000 a1 emxoct# pesepByapa. [Ipu saMep3aHuu pPeryJasaTopoB MOKHO
TaKXKe OTOrpeThb HX TOpPSIYHM MOJOTEHLEM.

CiuB rasa B pesepByapH U 3aMeHa 6aJ/IJIOHOB Ha rpyNMHOBHIX yCTa-
HOBKaxX NOJIKHBEl [POH3BORMTLCA, KaK MNPaBHIO, B AHEBHOE BpeEMS.
[Ipu cuBe rasa Hesb3s ONYCKaTh NepeloHEHHA Pe3epByapoB CBepX
ycTaHoBJeHHOro ypoBHsi (85 % oOT reomeTpHueckofi eMKOCTH pesep-
ByaposB). [IpH ciHBe CKHKEHHHIX I'a30B H3 aBTOLUHCTEPH 3alpelnaercs
pa6oTa ABMrartejsi aBTOMAlIUHH, KypPeHHe, a TaKXKe€ HajaHIue BOJAH3H
YCTAHOBKH OTKDHITOTO OlHS.

§ 8.18. OcBupeteabcTBOBaHHEe 0GOPYROBAHHSA

PesepByaphl rpynmnoBeIX yCTAHOBOK CIKHXKEHHHIX rasoB, NOJIEXKa-
mHe perucrpaunu B I'ocroprexmaznsope, JOMKHH NOXBEpPraThCs Me-
PUORHMYECKHM TEXHHYECKHM OCBHIETEIbCTBOBAHHAM — BHYTPEHHEMY
OCMOTPY H THAPaBAHYECKOMY HCHHTAHHIO C OCBOGOXAEHHEM OT 'PYHTa
He pexe ueM 4epes 10 Jier. [lepes BHYTpEHHHM OCMOTPOM HEOGXOLHMO:
ONOPOXKHHTL Pe3epByap, CHH3HTb JaBJIEHHe rasa B HeM o aTMocdep-
HOro, 3aTeM OTCOEJHHHTb pe3epByap OT TPyGollpOBOROB KHUAKOH U
rasopofi (a3 nNyTeM YCTAaHOBKH 3arjyluek, 3alOAHHTh pe3epByap
BOJOH NPH OTKPHTOM BepPXHeM JIIOKE HJIH NpPOAYTh NapoM HJIH HHEpT-
HBIM rasoM, NIPOHM3BECTH aHaJM3 Boslyxa B pesepByape. o mpose-
JeHUsi OCBHJIETEJbCTBOBAHHS HAJ0 NPOBEPHTh TOJIIHHY CTEHKH pe-
sepByapoB. O pesysbTaTax NPOBEPKH HeOGXOAMMO cOOGIIUTL HHKe-
Hepy-uHcnekTopy ['ocroprexnansopa CCCP.

OcMmotp pesepByapoB B pafodeM COCTOSSHHH TNDOH3BORHTCS MHe
pexa 1 pasa B kBapTaJ. Pesy/bTaThl ocMoTpa 3alHCHIBAIOTCS B Iac-
nopr, [lpu BHyTpeHHeM OCMOTpe pPesepByapa cJjefyer ofpamars
BHHMaHHe Ha CJefyiolllHe BO3MOXHEIE NepeKTH: HAJPHIBbI, TPEUIHHH,
BLIYYHHE, OTARYJHHE, KOPPO3HIO CTEHOK.
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TTocsie BHYTPEHHErO OCMOTpPa pesepByapa NPOH3BOAHTCS T'HAPAB-
JIM9ECKOe €ro HCNHTAHHE NaBJeHHEM, cocTaBaswomuM 1,25 or pabo-
gyero, Ho He MeHee 0,3 MIla, B Teuenne 5 Mun. 3aTeM JaBJjeHHe CHH-
xaercsi o pa6ouero. PesepByap ocmarpuBaercsi, CBapHHIE WIBHI 06-
CTYKHBAOTCA MOJOTKOM Maccoli 0,5—I1,5 Kr.

Pesepsyap CYHTaeTCs BHIAEPXKABIUHM HCRHITaHHE B TOM CJydae,
€CJIH B HeM He oﬁuapyxeﬂo paspbiBa, TEYH H OCTATOYHRIX Iled;)OpMallHﬂ
nocJe Henurandii. IIpu oTnoTeBaHuy B CTeHKax HaA IUBaX pe3epByaphl
CUHMTAIOTCS He BHAEPIKABUIMMH HCNHTaHHSA. Pe3yJsbTaThl HCHIBITaHHA
3aHOCATCS B NACIOPT.

BHreouepeHOMY OCBHAETEIbCTBOBAHHIO MOABEPIAIOTCS pesepByapH
B CJCAYIOMHUX CJAydasx:

mocje PEKOHCTPYKLHMH HJH DEMOHTa, CBS3aHHOIO C YCTAaHOBKOH
3amjaT, BHNpaBKOH BHINYYHH H CBapKofi oTje]bHBHIX dacTed pesep-
Byapa;

€CJIH pesepByap Mepes MyCKOM B 3KCIyaTaluio Haxofuics B Ges-
nefictreun Gosee 3 JeT;

€CJIH pesepByap GblJ1 ZEMOHTHPOBAH H yCTaHOBJIEH Ha HOBOE MECTO.

O6cnenopanye IPYNIIOBHIX YCTRHOBOK BKJIOYAET CJAEAYIOIIHE Pa-
GOTHI:

BHfBJIEHHE H YCTPAHEHHE YTEUEK rasa B apMaTypPe FOJIOBKH €MKO-
CTH;

KOHTPO/Ib 38 JaBJICHHEM ra3a B JBOPOBHIX CeTHAX;

HpPOBepKY HCIPABHOCTH NPEROXPAHHTEIbHBIX KJIAlaHOB;

KOHTPOJIb 33 COCTOSIHHEM M OKpacKoli KOXyXOB H OrpaxieHHeM
FPYNNOBHX YCTaHOBOK;

NPOBEPKY HAJHYHA H KOMIIJIEKTHOCTH NPOTHBOIOXKApDHOrO HHBEH-
Tap4.

§ 8.19. IxcnayaTausa rasoGaIOHHLIX YCTAHOBOK

Cocyzpt /st IEPEBO3KH M XpAHEHHS CHKHIKEHHBIX YIVIEBONOPOIHEIX
rasoB eMkocTbio 0 120 a HasmBator 6aanonamy. TOCT 15860—84
NpelyCMaTpHBAET BRINYCK 6aj/IOHOB ¢ repMeTHYeCKHMH o6beMaMH 2,5;
5; 12; 27; 50; 80 x1. B ropsoBuHH 6ansoHOB eMKOCThIO 2,5; 5; 12;
27 1 ycraHaBAMBAKOT caMosakpuBawomuecs knanausl tana Kb-1,
Ha KaX/uifi H3 KOTOPHIX KPEMHTCA PEryasTop AapJeHHs ¢bBaarnka-1»,
a Ha ropJIoBHHH 6aJJIOHOB eMKocThio 50 H 80 a4 — yTJIOBHE BEHTHJIH
BB-1 ¢ perynsaropaMu naenenus tuna PJAT-6, a npu rpynnoso# 6aJ-
JoHHO#l ycraHOBKe — THNa PJIK. BrixoxHo#l uTyuep HMeeT JIEBYIO
pesnly.

Ha 6an0Hax OKOJNO rOpAOBHHH JOJXKHE GLITb BBIGHTH RAHHEIE
HX macrnopta: Mapka H kJeiimo OTK saBona-usroropurens, THO H
Homep GaJs1IoHa; MacCa €ro ¢ TogHocThio o 0,2 Kr; AaTH H3rOTOBJIEHHS,
HCIIHITAaHHST H OY€PENHOrO OCBHIETE]bCTROBAHHSA; PaGouee H NMPOGHOE
runpaBinHueckoe HaBiaecHHe, MIla; dakTHueckas €MKOCTb G6aslIoHa
¢ TogHoctbio 10 0,2 J.
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Bannonel okpamyiBaor B KpacHb UBeT MaC/siHRIMH, SMasleBHIMU
KpackaMM HJH HuUTpOKpackamu. Mecra, rie BHIGHTH MNAacloOPTHEHIE
JaHHbIE, TOKPHIBaIOTCA OeCLUBEeTHRIM JIaKoM H OGBOAATCS DPaMKOH.,
ITonepexk 6aJnioHa Gestolt Kpackoi Aenaerca HaanHch «[IponaH-GyTaH»,

Hanoanenue 6arroros

IIpu pabore ¢ GajnoHaMH Heo6XOZHMO COGJIIONAThH OCTOPOXHOCTD
H BLIOJHATh NEJAHH DAJ PEKOMEHNALHH, H3JOXKEHHHX B pabodux
uHCTpyKuHAX. [Ipu HanonHeHHH G6aslJIOHOB CXKHMMKEHHEIMH Ta3aMH
HEO6XOoQHMO COO/IIOAaTh HOPME! 3allOJIHEHHS: TEXHHUECKHH NMponaH —
0,425 xr Ha 1 11 obbema; TexHuueckuii 6yraH — 0,438 kr Ha 1 a
o6bveMa. O6beM XKHAKOHN (asn He JOMIKeH npesuimiaTh 85 % reomerpH-
yeckoro o6wema Oasona. Iloctynaiolnye Ha HamnoJHeHHe 6aJJIOHHE
JIO/IKHBI UMETh OCTATOUHOE JaBJjieHHe (Kpome HOBHIX). Ilepen namon-
HEeHHeM CXKHMeHHBIM ra3oM GasJloH Heo6XOoAHMO YCTAHOBHTh Ha BeCHI,
IpPH NOMOIIH CTPYOGLUHHEI HaJEXHO 3aKpPenuTh WLLIAHT K IUTYUEPY,
B3BECHTb Ga/lJIOH. 3aTeM YCTAaHOBHTb ABHXKOK Ha peliKe BECOB Ha
uudpe, ykasuparoueii Maccy 6aJioHa NPH MaKCHMaJbHO JOMYCTHMOM
HallOJIHEHHH €ro CXKHXXEHHLIM rasoM. [loc/ie 3TOro OTKpBITH BEHTHJb
Ha 6a/iIoHe M BeHTHJb Ha pamne. [Tocsie 3amo/THEHHS! eMKOCTH ra3oM
HeoOXOZIHMO 3aKphITh BEeHTH/Ib Ha pammne H GajljIoHe, CHATh NOCJAeNHHA
C BeCoB, 3aIVIYLIHTL LITyUEp BEHTHJA Ga/IOHA 3arJyIiKoM, OTKPHITh
BEHTHJIb H NPOBEPHTH 3aTJIYIUKY HA repMETHYHOCTb NyTeM OGMBLIHBA-
HHfl MeCT BO3MOXHLIX yTeuek rasa. [locne mpoBepKH repMeTHYHOCTH
6a/ioHa Hajo 33KPhITb BEHTHAb, NPHUKPENHTb KOHTPOJBHHIA TaJOH
H 3aperucTpHposaTb Ga/JOH B XYypHale, yKasaB NpPH 3STOM HoMep
6anoHa, JAaTy HanoJHEHHS H MOCJIeHero OCBHAETe]bCTBOBAHHS,
€MKOCTb H KOJIHYECTBO 3aJIHTOrO rasa.

3anpelaercad BHIMYCKAaTb H3 HAMNOJHHTENLHOTO UeXa G6aJlJIOHH
c rasoM Ges NPeJOXpaHHTENbHHX KOJIAKOB H 3arjayluex, a Takxe 6es
KOHTPOJILHOTO B3BeLIHBaHHUA.

Henbssa 3amonHATh CxKHKeHHBIM rasoM GaJJIOHHI, Y KOTODHIX HeT
YCTaHOBJIEHHOrO KJeifiMa, HeHnclpaBeH BeHTHJb, HCTEK CPOK NepHOAH-
4eCKOro OCBHIETE/IbCTBOBAHHSA (KOJIXKHO IPOH3BOLHTLCH HE pexe
I pasa B 5 Jier); moBpex/eH Kopnyc (MHMeeTcsi TpelUlHHAa HJIHM BMSTHHA,
CHJILHO KOPPOJNMPOBAH H JAp.); OTCYTCTBYeT Heo6XolMMasi OKDacCKa H
HeT HaJNHCH; NOBpeXNeHH HJH cJa6o HacaxeHH GaliMaKH.

Ilepesosxa baaroros

IepeBo3ka 6aJIOHOB CO CXH)XEHHBIM ra3oM INDOMSBOLHTCS pas-
JIHYHLIMH CYXOMYTHLIMH PECCOPHEIMH BHAaMH TpaHcropTa. TpaHcnop-
THpyloTcst 6aJIOHBl KaK B TOPH3OHTAJbHOM, TaK H B BEPTHKAJILHOM
noJjiokeHHH (GOPTOBHIE MAIUIHHBEI) ¢ 00A3aTe]bHOH MOCTAHOBKOH Je-
PeBSIHHBIX, BEPEBOYHLIX, PE3HHOBLIX NMPOK/IaJoK (KOJel) MeXy HHMH.

[Mpu skcnayataunu# Ga/jIOHOB ¢ CXHXKEHHBHIM [a30M IIPH raso-
CHa6KeHHH JXHJIHX JNOMOB H APYIHX o0beKToB HEOOXOLHMO NMOMHHTH
0 CcJenylIDHX TpeGoBaHHAX:
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Hano oGeperaTh 6anJOHEI OT NPAMOro oborpepa;

NOABaJbHbIE M IOKOJbLHbIE NOMeLleHHs rasudHUHpOBaThL HENb3s;

6annoHbl ClIefyeT yCTaHaBJIUBAThL He OJHMe yeM Ha | M oT ra3oBoi
IUIHTHL MJIM IPYrOro rasoBoro NpHGopa, pagHaropa OTOMJIEHUS; NMeuH;
NIoMellleHHe, e YCTaHaBJHBalOTcsl GaJIoHHl, He JOJIKHO HMeTh Nof-
BaJa.

ITyck 2a3a @ npubopst GAANOHHBIX YCMAHOBOK

[pynnoBasi razo6annonnas ycTaHOBKa MOXeT OHThL TNyLieHa
B SKCIJIYaTalHI0 TOJNbLKO MMOCAE NpHEMKH ee KoMHCCHeH, B COCTaB
KOTOPOH BXORAT: NPEJCTaBHTENbL 3aKasyHKa (npelcenarenn), NoApAz-
YHKa, NOMOYNpaBJeHHsi, a HHoria I ocropTexHaasop

Ilocsie ocMotpa H ycTpaHeHHs 3aMeYaHHi NMPHCTYNAIOT K HCMHHITa-
HHIO ra3o6ajJIoOHHOR ycraHOBKH. I'pymnnosnie rasobanjoHHbie ycTa-
HOBKH HCIHITHIBAIOTCA BO3AyXoM mNoi AasienueM 0,005 MIla c nog-
KJIOYeHHeM Ta30BbIX NpHGOPOB. YCTaHOBKA CYHTaeTcsd NPHHATOH Ha
NJIOTHOCTb, €CJH NMajeHue JapieHHss B Hell 3a B MHH He npesblmIaer
0,0002 MIla. [To okoHuaHMH HCTNEITAHHA COCTABJASETCH AKT Ha MpH-
eMKY raz2o6a/yI0HHOH ycTaHOBKH B sKcIutyataumwo. [Tyck rasa B npu-
6opbl NOMKEH NpPOM3BOAHTLCA TOJNBKO B JHeBHOe Bpems. [Ipu stom
OTBETCTBEHHBIH 3a NyCK AOJKEH HMETh Hapsjl Ha NMPOHM3BOACTBO raso-
olacHulx pabort.

[lepen nyckom rasa B npHGOPH Heo6XOAHMO:

OCMOTPeTh B KBAaPTHPaX H 32 HX NpPeRenaMH BCIO Ta30BYIO CHCTEMY
6a/1/IoOHHOH YCTaHOBKH;

O6paTHTL BHHMaHHe Ha NPaBHILHOCTb H HAJEXKHOCTb YCTaHOBKH
mkadoB AnA GaajoHOB, HAJHUME 2aMKa, OKPAackH M MJjomOGLl Ha pe-
ryJasitope JaBJeHHS;

NPOM3BECTH KOHTPOJBLHYIO ONPECCOBKY BHYTPHIOMOBOI'O rasolpo-
Boaa nasaeHneM 0,004 MIla (B Teuedue 5 mMHuH NalleHHe JaBNeHHA He
IJoJukHo npeBrlmate 0,0002 MIla);

N0 OKOHUAHHH ONPECCOBKH CHYCTHTb BO3JyX M3 CHCTeMHl H 3a-
KPBITh Bce KpaHbl HA ras3’onpoBojle H Ha NpH6opax;

NPOAYTH CHCTEMYy Tra3oM Mo CHeLHaJbHOMY ULIAHTY 32 Mpenesbl
afaHua (mOMeULeHHs),

[lepen nyckom ciefyer npoBecTH MHCTPYKTaX HaceJeHHs, [O/b-
3yloLLerocs ra3soM oT 6aJlJIOHHBIX YcTaHOBOK. [To oKOHYaHHH HHCTPYK-
Ta)Xka 10J PACNHCKY HalO BbAaTh HHCTPYKUHIO (NaMATKY) O [paBH-
JlaX MONb30BaHHA a30BbIMH NPHOOPaMH M 6ajjloOHaMH C yKa3aHHEM
B Hel ajpeca M 'renecpm{a KOHTOPHI (yqacn(a) ynpaBJeHHs roprasa
M ero aBapHHHOH CJyXOHI.

§ 8.20. MeponpuaTua nO TexHHKe 6e30MACHOCTH
B CHCTEMaX rasocHabXeHHus

YcnoBHsi, B KOTOpHIX paboTaeT MepcoHas, 3aHATHIA 3Kcnayara-
IHEH M PEMOHTOM ra3oBHIX CeTell H ra30Boro o60pyIOBaHHR, OTJIHUHE!
OT YCJOBMH BhHINOJHEHHS paGoT Ha yCTaHOBKaX, HCNO/b3YIOIKX
TBEPJOe MJHM XKMAKOe TOILIHBO. ['opiouHe rasel B CMeCH C BO3AYXOM
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NpH onpelie/leHHLIX KOHHEHTPAaHUAX H TeMmnepaTtype B3aphIBaioTcH.
Hexkotopsie ropiouse rassl TOKCHYHE! (OKHCh YTJIepOjd, CEPOBOIOPO]
H JIp.), NIO3TOMy NepCcOHaJ, NPOM3BOASUIMH PEMOHT, AOJKEH OCBOHTH
NPHEMEl H METOMH BelleHHS paboT Ha rasonposojax H 060DYAOBaHUH,
HaXOAAWMXCS MOJ JaBJEHHEM ra3a, a NPH JUKBHIAUHH yTeueK ropio-
Yero rasa — IMOJIb30BaThCA CPEACTBAMH JIHYHON 3aumiuThl. [IpH NpoHa-
BOJCTBE COOTBETCTBYIOIIHX PaGoT, B 0COBEHHOCTH rasoonacHslX, Halo
CTPOro BLITIONHATL NPOH3BOACTBEHHEIE HHCTPYKILHH.

["azoonacHEIMH cunTaloTcs Te paGoThl, KOTOPLIE NPOH3BOAATCS B 3a-
rasoBaHHON Cpejie MM NPH KOTOPHIX BO3MOMKEH BEIXOJ roplouerc rasa
H3 rasonpoBOJOB, COCYNAOB H arperatoB, B Pe3yJbTaTe Yero MOXKeT
NPOM3OHTH OTpaBJIeHHE JOfel, .B3PHIB HJIH BOCIJIaMEHeHHe rasa.

K rasoonacusim pa6oram OTHOCATCS:

NpPHCOENIHHEHHE BHOBbL IOCTPOEHHBIX a30MpOBONOB K JefcTBY-
I0UHM 6e3 OTKJIOUEeHHS HX OT rasoBoH ceTH («Bpe3Ka NOoj rasoM);

BBOJ B 5Kcnuyaramnuio rasonposofos, I'PIT (TPY) u rasosnix cereft
arperaroB H NMPHGOPOB MPOMBIUIIEHHBIX KOMMYHHMKAUHH M GBITOBHIX
norpebureneit («nyck rasay);

PEMOHT AEHCTBYIOUIHX Ta30NPOBOJOB;

peBH3HS M peMOHT JefCTBYIOIMX Tra3oNnpoBOJOB B KOJIOAHAX,
TOHHEJAX H T. N. 6e3 OTKJIOYEHHA HX OT rasa;

NpPOYHCTKa ra3onpoBONOB eplllaMH, OTOrpeB NapoM, 3ajiHBKa pac-
TBOpHTENeH IJ151 yRaNeHHs rHAPaTHHIX OGpa3soBaHHH, YCTaHOBKA H
CHATHE 3arayllek Ha ra3onpoBofaX, HaXONAAUIHXCA ITOJ Ta3oM,

peMOHT OGOpPYINOBaHHS TIa3OperyJATOPHBIX MNYHKTOB;

JEeMOHTaXX ra3onpoBOAOB, OTKJIOUEHHEIX OT AeHCTBYIOUIHX razOBhLIX
cerefi;

3aT0JHEHHE CKMIKEHHEIM ra2oM peaepByapoB, 6ajjJoHOB Ha razo-
pa3faToYHLIX CTaHUHAX, CKJAafaX U rpyNNoBLHIX yCTAaHOBKAX, a TaKXe
HX PeBH3HsI H DEMOHT;

CJIHB HEHCNapAIOUIHXCSA OCTATKOB CKHMKKEHHOrOo raza H3 eMKocTel
H 6aJlJIOHOB;

OTCOeJHHEHHe OT ra3oBOH CeTH MeXaHH3MOB H OTAEJbLHHIX Y3/10B
C YCTaHOBKOH 3arjyliek;

npopHJaKTHUecKoe O6CTyXKHBaHHEe KaK ReHCTBYIOUIHX T[a3oBHIX
npH6opoB, Tak H BHYTpeHHero raszoo60pyAOBaHHSA.

Ha oteNbHuE BHA ra3oonacHHIX paGoT cOCTaBIAETCS HHCTPYKHMSA
H cxema opraHusauuH pabGor. K pa6ore monycKaioTcs TOJBLKO JIHIA,
CRaBlliHe 9K3aMeH MO TeXMHHHMYMY H HMejol[Hé ONHT PaGOTHl «NOR
rasom», H TOJBbKO NOCJEe MOJYUEeHHS Hapsja.

JIuno, HasHaYeHHOE OTBETCTBEHHHIM 3a NpOBefeHHe rasoonac-
HBIX pa6oT, HHCTPYKTHPYET paGOYHX H 3HaKOMHT HX C MNOCJENOoBa-
TeJILHOCTBIO ONepalHi.

YHcAeHHOCTh (COCTaB) GPHra;sl I/ NMPOBENEHHS rasooNacHhIX
paGor onpejejsiercs B 3aBHCHMOCTH OT o6beMa paboT, HO NO/KHa
6LITh He MeHee 2—3 yesoBek. OnHH H3 HuX HA3HAYAETCA CTAPLIHM,

Ilpu BuinoNHeHHH PaGOT B 3aKPHITHIX NOMELIEHHAX (B NoABale,
I'PI1, Tonnene, KoJoAUe H JApP.) HEOGXORHMO CHayalla THlATeNb-

11* 323



HO NMPOBETPHTHL €ro M B3ATb NPOCY BO3AYXa HA amgaaus. OrcyTer-
BHE B BO3flyXe NpPHMECH Tasa CJAYXHT OCHOBahyeM Jss Hayasa
pabor.

Ecsay HeBO3MOXKHO CO34aTh YCJOBHA, HCKJ/OYalouiye BO3MOXHOCTDL
BHIfie/IeHUR ra3a y pabouero Mecra, To pPaboOTH NMPOU3BOAATCH B LIAH-
FOBEIX WJIH H3O0JHDYIOWHKX nporHsorasaX. [Ipu pa6orax B konomue
Uy Tpanllee paGouM# foKeH ObiTh CHaGXEH MpenoxpaHHTebHBIM
NoACOM C BepeBKOﬁ, OJIHH KoHell KOfl‘OpOl':I HaXOOHUTcH HA noBep XHOCTH
3eMJIH Yy TOro, KTO HaGmonaer 3a pa6otoit. IIpoThporassl, npenoxpa-
HHTeNbHElIE NOfica, MOSCHble KapaGuHbl H BePEBKH NOJKHEI HCIMLITH-
BaTbCs (IPOBEPATHCS) He pexke 2 pa3 B Iojl CNEUHAILHO Ha3HAYEHHEIM
LJSL 3TON LeJH HHXeHepHO-TEXHHYECKHM PpaGoTHukom. Pesyabrath
HCOBITAHHH odopMIIAIOTCA aKTOM.

K TMPOH3BOACTBY CBapOYHLIX pabor Ha rasonposonax, Haxops-
LIHXCHA NOA faBJEHHEM rOPIOUEro rasa H 6es rasa, gomyckalorcs cBap-
IIHKH, 3aKOHYMBIIHE CNellHaNbHble KYPCH TEXMHHuMyMa H HMelOUIHe
YAOCTOBepeHHE O Clade S5K3aMeHOB B COOTBETCTBHH C «[IpaBHIaMH HCIbi-
TaHHS 3INEKTPOCBApUIHKOB H Ta3oCBapmHKOB» [ocroprexuaisopa
CCCP, a rakxe ofydensble H CHaBLUHe 5K3aMeHH No «[IpaBuaaM npo-
M3BOJACTBA TasoomacHelX pa6or». K BhiNo/HeHMIO pa6oT no rasosoit
pe3Ke npH nMpHcoeJHHEeHHH K neﬁCTBleHLHM FaBOHPQBonaM Jonycka-
I0TCS 3NeKTPOCBADIMKY 4—6 DA3DANOB, UMEIOLIHE MyBYMYM TeXHHYEe-
CKHX 3HaHHH NO ra3oBoMYy Jieny, CHAaBIIHe 5K3aMeH [o TeXHHKe 6e30-
NacHOCTH, NPaBHJaM MPOU3BOACTBA a300MaCHHIX paGoOT M HMEIOLHe
yAoCTOBepeHHe Ha JNONycK K paGoraM Ha rasonpopopax.

Cpapounsie paGoTsl npH Jo6bIX cnocoGaX NPHcoenHHeHHs K Refi-
CTBYIOULMM Ta3oNpPOBOAaM BHIIOJHAIOTCA B COOTBETCTBHH C NPOH3BOX-
CTBEHHBIMH HHCTPYKuMAMH. Bo BpeMa PeMOHTHEIX baGoT B momenieHHH
I'PIT 3a paGounm jo/xeH ObiTb OPraHH3OBaH HENpepHIBHLI HaN30pP
C YJIHURI. ﬂ.llﬂ STOH LIeJIH H3 6pHI‘a}IbI PEMOHTHBIX habouHX HA3HAYAIOT
AEXYPHOTo, KOTOPHIA 06si3aH HEOTNYYHO HAXOAHThcA y BXOJA B TO-
meitenne I'PI1, nepxatb cBA3b ¢ paGOTHHKAaMH B QoMelleHyH, He JO-
NyCKaTb pa3BeleHHsI OTKPBITOrO OrHs, ObITH FOTOBbIM OKa3aTb NMOMOILb.
[Ipu pa6ore na I'PI1 B nporuBorasax Hapgo ClefkTs, YTOGHI ILIAHTH
HE MMeJH NepelOMOB, @ OTKPBIThie KOHILLI HX PaclGuarauch CHapyXH
3[aHHS C HAaBeTPEHHOH CTOpPoHH. Bce Fasoa/NeKTPGcBapouHele paGoThl
H Jpyrue razoonacHsie pa6otsl, nposoaumsle B I'PI1, nonxub Beinmos-
HATHCA NO HHCTPYKUHH B COOTBETCTBHH C IJIAHOM y npaBHJaMH Bene-
HHS YyKa3aHHbIX pPa6oT.

Ilpu pemonTHBIX paboTax HeOOXOAMMO NMONb30BaTLCS HHCTPYMEH-
TOM, NIPHMEHEHHe KOTOPOTO HCKJIo4YaeT BO3MOXHOCTh, o6pa3oBanHs
UCKPbi. [IpH TeXHHYECKOH HEOGXONMMOCTH BHINOaHeHHA paGoOT IO
NOATATHBAHHIO GoaTOB (JTaHUEeB MK Pe3bBOBHIX coemHHeHHI aso-
NPOBOOB CpPefHero H BbicoKoro nabjendit B I'PI1 papnenue rasa
B rasonpoBojie J0/2KHO GBITh NpefBAPHTEIbHO CHHX eHO no 0,001 MIla.
PaGotsl 10 peMOHTY 3/€KTPOOGOPYNOBaHHA M CMena neperopeBLIMX
S/IEKTPOJIaMIl JOJIKHA TPOH3BOAMTLCA NPH OGECTOYEeHHOM 3JMEKTPO-
o6opy IoBaHHH.
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B cayvae, ecniH amanH3oM ycTaHapavBaercda NPHCYTCTBHE ropio-
Yyero rasa, Cjefyer HeMeqJeHHO NPHHAThL Meph K AKTHBHOMY mpo-
BETPHBAHHIO moOMelleHHA. B 3THX cayuasx gonyckaercsi BXOX B Io-
meinenue I'PITTosbKO B MCNIpaBHBIX MPOTHBOrasax. ¥ CTaHOBJEHHOeE Ha
rasonposonax o60pyroBaHue (apmarypa, GpHALTPHI, CUETYHKH) Tepex
BCKPBLITHEM JIOJKHO OTKJIO4YaThcs 3amBHxkamH (kpasaMH). Ecau
3a/[BMXKKM He 06ecrneudBaioT MJOTHOCTH 3aKPHITHS, TO 33 HUMH ycTa-
HaBJHBAIOTCH 3alJYILIKH C XBOCTHKaMH.

Kopnyc ¢uasrpa nociie BbleMKH GHIAbLTPYIOmEH KacceTsl RO/KEH
6LITh TUIATEALHO OuHUIeH. Pa36opKy H OYHCTKY KacceT Hajno npo-
H3BoAHTb BHe mnomelnexdus I PI1.

Cpedcmsa auunoll 3aujumet

ITpu paGortax B 3arasoBaHHBIX MNOMemleHHAX paboyde NOKHBI
NOJIb30BAThLCS CPEACTBaMH 3allHTEI. OnHO H3 IMIHPOKO HCIOJb3yeMbIX
CpeicTB 3aliuThl — Iutanrosbie mnporusorassl (1), [lporusoras
[TI-1 npexycMoTpen AJs paGoOTH B 3ara3oBaHHOR aTMocdepe, paguyc
me#icTBHS nporHuBorasa He Gonee 15 M. [Iporusoras IIMI-1 moxer
HCNOJIL30BaThCA NPH BCEBO3MOXKHEIX PEMOHTHHIX Pa6oTax B TpaHuIes X
H Kosjofuax ray6uuoit 1o 3 m.

[Ipy orcyTcTBHH 4YHCTOTO BO3AyXa B pajHyce AEACTBHA NPOTHBO-
rasa ITII-1 npumensiorca npotusorasm [1111-2, xoropuie no3soasior
NPOH3BORHTL paboThl HA paccTosiHHH 30—40 M OT mecTa 3abopa ym-
cToro so3nayxa. B nporusorase [1III-2 uucThift BO3AyX nolaercsa mnoi
MacKy BO3LYXOAYBKOH, BXofAulef B KOMNJEKT NPOTHBOrasa, pa6ora
KOTOPOH MOXeT NPOH3BOAHTHCSA BPYUHYIO HJAH MEXaHHYECKH.

[IporuBorassl npoBepsloT Ha repMETHYHOCTb N1€PEJ] BhLIIOJHEHHEM
KaxJoll rasoonacHoit paGotel. IIpm HajzeroM npOTHBOTase KOHEI
robpHpoBaHHOH TPYGKH KpenkKo 3aXXHMawT pyKo#. Eciin npu TaxkoM
NoJIoXKeHHH AbllIaTh HEeBO3MOXHO, NpPOTHBOras HCIpaBeH; ecaH Abl-
IIATh MOXHO, TO 3TO 3HAYHT, YTO Yepe3 MacKy HJH IJIaHT NPOXOAHT
BO3JlyX M NMPOTHBOras K ynorpeGjeHHio HeNpHIONeH.

B ra3zoBoM xo3sficTBE NMpUMEHSAIOTCA TaKXKe KHCJIOPOAHO-H30/HPY-
joiHe npotHeorassl KHMII. B HHX Hcmonb3oBaHHBIA BO3AYX BbIIbI-
XaeTcs yepes KJaNaH B PereHepaTHBHbLIA naTpoH; 34€Ch OH OYHIllaeTcA
OT YrJIeKHCJOTH H BJIarH NPH NMOMOIIM MOrJOTHTEICH H 3aTeM MOCTy-
Naer B ABIXaTeJbHbIA MEILOK, I'lle K HeMy R00aBasfeTcst KHCJIOPOX H3
6annona, KHUIT yno6ex nns paGoThl B M06bIX 3ara30BaHHBIX MOMemle-
HHAX, pagHyC ero nedcTBUA He orpaHHuen unHHoﬁ mnanra. Opdako
H3-3a CJIOXKHOCTH YCTPOMCTBAa, 3HAYHMTeNnLHOM Macchl H HeoGXonH-
MOCTH 3apsifkH 06ajiloHa KHC/IODONOM OHH NPHMEHAIOTCA pexe.
[Nonpaosanue KHIT paspemiaercs ToOMbKo JjMiam, NPOLIENILIHM Cle-
IHalbHYI0 NOATOTOBKY H MENHIHHCKOE OcBHAeTe]bCTBOBAaHHE.

ITpu paGoTax B TpaHIlee HIH KONOAUAX HCMOJB3YIOTCH CMelHalb-
Hble cracaTeJbHbe N0SCA C HaleYHbIMH peMHSAMH H KOJbUOM (107-
XKHO pacnioslaraTbcsi He HuXe JIONAaTOK) nas KapaGHHOB, YKpenJeH-
Hble Ha MX NepeceyeHHH CO CTOPOHBI CHNHHH JJA KPErJeHHs  Be-

P€BKH.
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CnacaTesbHble nosica, NOACHHE KapaOHHE H chacaTefbHble Be-
peBKH JOJIKHBI HCIBITHIBATHCA HE peXke JBYX pas B roj CoeiHaJbHO
Ha3HayeHHbIM AN 3TOH LeNH HHXXeHepHO-TeXHHUECKHM PaGOTHHKOM.
PesynbraThl HCnbITaHus opopmasiorcs aktoM. Crenedb NMPHrOAHOCTH
cHacartesbHOro nosica, kapabuHa H cnacaTelbHOH BepeBku nepes Ha-
yasnoM pa6GoThl H MOCJE KaXKAO0ro NpHMEHEHHS ROMKHA ONpefensiThCa
HapyKHBLIM OCMOTDPOM PaGOTHHKOM, KOTOPHIH MOJb3YeTCs HMH.

Ilepeas nomowp nocmpadasuwum NPU OMPABACHUL 2A30M

Ilpu3anakoM nerkMx M cpefHMX OTPaBJeHHH Ta3oM sBJAAETCs
ronosHast 6osib, IOJIOBOKPYXKeHHe, TOLIHOTA, PBOTA, pe3Kkas caabocTb
B PyKax M HOrax, y4yautenHoe cepiuebueHue, [IpH TAXenslx oTpasJe-
HHAIX OTMEYaeTCsl 3aTeMHEHHOe CO3HAHHE, BO30YXAEHHOe COCTOSHHE,
HHOrja mnotepsi co3wawHsa. Bo Bcex caydasx TAXEJIOro OTpaBJeHHS
HeOOXOIHMO HEMEeNJIEHHO BhI3BaTb CKOPYIO MEIHIMHCKYI0 NOMOULb.
Ilpu nerkom H cpefHeM OTPaBJE€HHH NOCTpajaBlUEro Halo OTNPAaBHThb
C CONPOBOXIAIOUIHM B GaHXKaliee JeyeGHoe yupemxneHHe AJAs OKasa-
HHSI MEJHIHHCKOH TNOMOIULH.

[Ipn orpaBnenusx rasoM RO NPHOLITHS Bpaya HJH 10 OTHPaBKH
nocTpafiaBlllero B GONBbHHLY Heo6XOaHMO:

OLICTPO BEIBECTH HJIM BLIHECTH MOCTPAaJaBLIErO H3 NOMeEUIEHHS HJH
TPaHIlleH, TJe NPOH3OLLI0 OTpaBJeHHe, Ha CBEXHMH BO3AYX, YAOKHTH
H HaKpHITb YEM-HHOYAb TeNJIbIM;

YCTPaHHTb Bce, YTO CTeCHseT AblIXaHHe (paccTer’yTb BOPOT, CHATH
nosic H T. 1.);

CJIeQIUTH 32 TeM, YTOGKI NOCTPaLkaBIIHA He yCHY A (MoAHHMATDb NOCTPa-
llaBllero 3afnpeuiaercs);

NpH OCTaHOBKE RAbIXaHHs MNOCTPajaBlIeMy HeMeNJeHHO CHAeNaTh
HCKYyCCTBEHHOE [bIXaHHE HA CBeXeM BO3JyXe HJIH B IIPOBETPHBAEMOM
NoMeleHHH;

OUMILATH POT MapJieHl OT PBOTHEIX Macc H CJIH3H;

JaBaTh HIOXaTb HAIMIATBIPHBIH CNHPT ¢ HHrepBanamu 1—2 MHH;

KOrfa K MOcTpajaBlieMy BO3BPAaTHTCS AblxaHHe, 6oAbHOro Hago
OCTaBHTL B JleXXaueM IOJIOXEHHH, ofecneyHB NOJHLINA NMOKOH H TeNJo;
nocrpajfasllieMy RAlOT Kpenkufl 4ail, kKode H NMPHKIALLIBAIOT TPENKH
K KOHEYHOCTAM;

npyu Bo36YXKIAeHHOM COCTOSHHH MPHHHMAIOT MEpH K mpeAyinpexie-
HHIO YIIHOGO0B.

FnaBa VI. OPFAHH3ALHA H MJAHHPOBAHHE T'A30BOTO
XO03SACTBA

§ 8.21. CtpykTypa ynpamjenus roprasa

3Kcnayatauus ra3oBOro xossHcTBa roponoB H HaceJeHHHIX MYHK-
TOB OCyUlecTBJaAETCA CNeUHanbHLIMH Opra#Hu3allHfiMH, KOTOpDLIE CO3-
AAI0TCsl NMPH HcnojaKoMax ropoackux CoBeros HapOAHHIX AeNYTaTOB.
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CrpyKTypa HX 3aBHCHT OT BeJHYHMHBI ropona H o6beMa ra3ocHabxe-
HHS,

PykoBopncTBo ynpasJ/ieHHeM rasoBOro xo3siicTBa OCYLIECTBJAETrcs
HayaJbHUKOM YINPAaBJeHHR H €ro JBYMA 3aMeCTHTeJsMH: TJIaBHLIM
HHXXeHepOM YNpaBJeHH H 3aMECTHTeJIeM No MaTepHalbHO-TeXHuYe-
CKOMY CHaOXeHHIO, XO3ANCTBEHHHIM M OLITOBEIM BONPOCAM.

O6Bem pabor U CTPYKTYPA 3KCIJIYaTaLLHOHHBIX Opragu3aluil onpe-
JenseTcs TaKXe peainyusallMed rasa, NPOTAXKEHHOCTbIO paclpenesH-
Te/IbHBIX ra3oNpPOBONOB, KOJHYECTBOM Tra3sHpHUMPOBAHHEIX KBapTHD,
KOMMYHaJIbHO-ObITOBbIX H TIPOMBILIIIEHHBIX MPENNPHATHH H T. A.

CnoXHblfl KOMNJIEKC CHCTeMbl a3oCHaGeHHs KPymHoro ropoja
SKCIJIyaTHPyeTcsl MHOTOYHCJICHHbIM KOJIJIEKTHBOM YNpaBJjeHHs TIop-
rasa. Ha puc. 8.4 npuBeneHa CTPYKTypHasi cxeMa YnpaBieHHS ra-
30BbIM X03a#icTBOM Jlenropucnonkoma (Jlenras). PaGounit annapar
ynpasneHus npejicTtasien 12 orpenamu.

[TpousBopcreenno-rexuudeckuit orgen ([1TO) ocymecrsaser tex-
HHYecKOe NMJIaHHPOBaHHE HOBOTO CTPOHTENLCTBA CHCTEM rasocHabxe-
HHR JlewuMHrpaga M npHropoioB, OGECNEYHBAEET NPOEKTHO-CMETHOM
JOKYMeHTalHeH BCe CTafjHH MPOEKTHPOBAHHA, KOHTPOJUpYeT paGoTy
MO CTAaHZAPTH3ALUMH H HOPMAaJH3alUMH BbINYCKA NPOAYKIHH, TPHHH-
Maer yyacTHe B Pa3paG0oTKe TeXHHYECKHMX HOPM Pacxofa MaTepHaJsoB.
IITO ocymecTBnsieT pyKOBOACTBO MO PalHOHANH3aLHH H H306peTa-
TeJILCTBY, 10 BHEAPEHHIO HOBOH TeXHHKH H TeXxHHYecKoH HHdoOpMalHH,
NPOH3BORHT NMPHEM B SKCILIyaTalHio BceX o6BLeKTOB ra3ocHabKeHHus,
paccMaTpHBaeT M COrJacoBLIBaeT MNPOeKThl Ta3udHKAaLHH KHJABIX
JIOMOB, YYpeXAeHHH, KOMMYHAaJbHO-6GLITOBbIX H MPOMBILLIEHHBIX Mpell-
npusATHi, ofecneyHBaer NPHeM H XpaHeHHe TEXHHYECKOH NOKyMeHTa-
IIHH, KOODJAHHHPYeT niaukl pa6oT MO CTPOHTENbCTBY CHCTEMHI raso-
CHaGXeHHsa ropoja ¢ naaHaMH JPYTHX BEIOMCTB.

Ortnen skcnayatauud ofecnedusBaer KOHTPOJbL 332 DaGOTOH Y.JIHY-
HBIX Ta30NPOBOXOB (H BCeX COOPYXEHHH Ha HUX), Ta3operyasTopHbIX
NYHKTOB, IOMOBHIX I'a3oBbIX ceTefl M ra3oBhIX NPHGOPOB, 3a ofcny-
XHBaHHEM TIasH(QHUHPOBAHHBIX KOMMYHaAbLHO-GLITOBHIX H NPOMBILI-
JeHubIX npexnpHATHE, OTHeN KOOpAHHUPYET BONPOCH IKCIIYaTallHH
ra3oBOro X03AHCTBa OTAeJIbHLIMH XO3fHCTBaMH yNpaBJenHs «/lenras».
CocraBnsier eXerofHo NJAaHbl MO KaNHTalbHOMY PEMOHTY YJHUHBIX
ra3oBLIX CeTefl, NIOMOBBIX CHCTeM C ofecrneyeHHeM 3THX PaloT TeXHH-
YyecKoil AOKYMEHTallMeH M BefleHHeM KOHTPOJis 3a BBITIOJIHEHHEM MJ1aHa
KaNHuTanbHOrO DEMOHTA, COlJ1acOBLIBaeT 3afBKH 3KCILIYaTAallHOHHBIX
KOHTOp Ha MaTepHa/bi H ofopynosadue. OcyIecTBJASET KOHTPOIb 3a
CBOeBpeMeHHbIM OOHAapYXKEeHHeM yTeueK rasa M HX JHKBHAALMeH,
cocTaBJisier CBOJIHBIE TeXHHYECKHEe M [IPOU3BOJICTBEHHLIE HHCTPYKIIHH,
BeleT pacciefioBanHe Xajno6 rorpefuteneii rasa W nNpeaCTaBJser
BRIBOAK © pe3yJbraTaXx NPOBEPKH.

OTnen pexuMoB paGOTaeT KPYrJIOCYTOYHO C MOCMEHHBIM HeXyp-
cTBOM pHMcleryepoB. [10 corslacoBaHHio ¢ OTHENIOM 3KCIIyaTauHH
OTZes PeXHMOB Yepe3 NEXYPHHIH MNepcoHan XO3fHCTB YCTaHABIMBAeT
H peryJupyer rasoBule PEXHMEl B TOPOJCKHX CETAX BBICOKOro, cpef-
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HEro H HM3KOTO jaBijienHii, ofecneyyBaeT HopMajbHOE rasocHabxxe-
HHE TOpoAa, PeryjJHpyeT CyTOUHbIH H Ce30HHBIA OTMYCK ras3a NPOMILI-
JIEHHBIM MpEINPHUATAAM B 3aBHCHMOCTH OT YCTAHOBJEHHOrO MM JIH-
MHTa M DaKTHYeCKOH MOCTaBKH ra3a ropopy, ofecrneuHpasi B NepByio
ouepelr HoOPMajpHOe Ta3ocHalXeHHe HacelleHHss H KOMMYHaJbHO-
6bITOBEIX NPeANPUATHH Topoja.

PexuMHpI# OTAen ONepaTHBHO KOHTPOJHPyeT BbIIOJHEHHE MJaHa
NocTaBKH Trasa H cobJiofleHHe KOHIMHUHH Ta3a B COOTBETCTBHH
¢ FOCTom, ofecneunBaer CHUXKEHHe [aBJIEHHS rasa B MHKpopaioHaX
ANl PEMOHTHO-CTPOHTEJbHbIX M aBapHHHBIX PaGoOT HAa rasolpoBOAAX
MO 3as1BKaM SKCNJyaTalHOHHBIX KOHTOP. OTAen npHHHMaeT pelneHHs
no JIOKaJM3aUHH W JHKBHLAIHH aBapHii B rOpPOJACKOM Tra30BOM XO-
3gHAcTBe.

[asoBas MHCHEKUHA OCYUIECTBAAET KOHTPOAb 33 COBJIOLeHHEM
BCEMH MOJBEJIOMCTBeHHBIMH YyNpaBJeHHIO «J/leHras» oprauHsanusaMH
npasu/ Ge30MacHOCTH B rasoBoM xoasiiictse ['ocroprexuagsopa, npa-
BHJl TEXHHYECKOH SKCIJYaTallHd H TEXHHKH Ge30MacHOCTH B rasoBoM
xoaafictee M)KKX PCOCP, texnnueckux ycnoshit, CHull, nefictey-
I0U1ero 3aKOHOJAT&NLCTBA MO BONpOcaM Ge30NacHOCTH B rasocHabke-
HHMH, NpHKa30B H HHCTPYKUHMH ylpapjeHHs roprasa. OHa KOHTpOJH-
Pyer mpaBHJbHOCTb NPHEMA B SKCIIyaTaUHIO COOPYKEHHH ra3oBoro
Xx03gHcTBa H rasHpuuHpPOBaHHLIX OGBEKTOB, BeJleT aHalu3 H Y4YeT aBa-
pHH H HecyaCTHBIX C/Jy4YaeB Ha TasoNpoBofax H rasHHIHPOBAHHEIX
o0beKTax XO3fHCTB yNpaBJ/eHHS, pa3pabaTbiBaeT MepONpHATHS IO
HX NpepynpexaeHHIo.

MexpaiionHble  3KCIUIyatauvoHdbie Koutopsl (MPK) o6ecre-
YHBAIOT HENOCPEACTBEHHYIO 3KCINyaTalHlo TIOPOACKOro  rasoBo-
ro xossiicrBa. MPK, Haxoxdwmecs B uyepre ropopa, ob6cayXH-
BAIOT Ta30lpOBOALl  HH3KOro  JaBNEHHA, JOMOBBIE CHCTEMBl H
KOMMYHAaJIbHO-ObITOBbIE NpeXNpHATHS, paGoTalolHe Ha ra3e HH3KOTO
JIaBJIEHHA .

PaiionHsle sKcnnyatanuontsie Kontopsl (PAOK) B ropomax I[lym-
kuHe, [letposBopue, Koanmuue ocywecTBASIIOT SKCIAyaTauMIO BCel
CHCTeMEI Fa30CHAGKEHHS yKa3aHHbIX TOPOJAOB, BKJ/IOYas rasolnpoBoibl
BBICOKOTO, CDeIHEro H HH3KOro JaBJIeHHs, a TaKXe rasoperyisarop-
Hbl€ TYHKTHI.

OcnxosHoit 3ajaueil nesrenstocty MPK u P3K sBasercs opranu-
3alHs SKCNAyaTallHH rasoBoro xossalicrea jasa ofecrneyeHHs HaLeK-
Horo GecnepeGOMHOrO H 6e30MaCHOr0 rasocHaGXKeHHs norpebuTesed.
Ilna stoit nenn MPK nposoasit TeKymuit 1 npopHaKTHIeCKHH OCMOTP,
JMKBHAMPYIOT YTEUKH ra3a Ha YJHYHBIX M ABOPOBBIX ra3onpoBOAax
H Ha Bcex OTHOCAUIMXCH K HHM COODYXEHHAX H OGOpPYNOBaHHH.
MPK ocymecTBisier TeXHHYECKHH HAJ30p H TEXHHYECKYIO NPUEMKY
BHOBb NpPOJIOKEHHBIX YJHYHBIX W JBOPOBBIX rasoBbIX ceTeH, a TakKxe
BBOJ| B 3KCIJYyaTalHIO NPUHSCbIX I'a30NpoBoaoB. [IpHHHMAIOT B 3Kc-
NnyaTauuio BHYTPeHHHE Tra3oBble ceTH u OGOPYNOBaHHE KUJBIX
IOMOB, MPefnpHATHH OOLIECTB@HHOro MHTaHMA, KOTEJbHBIX, JNETCKHX
yupexieHHH, UKOJ, MENKHX KOMMYHa/bHO-OBITOBEIX MPeANpHATHHA
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H IpYTHX OGBEKTOB, CHa6XaeMblX ra3oM OT ceTefi HH3KOTO JaBJeHHA
H OT HACTeHHHX IIKadHBIX PeryJaATOPHHIX YCTaHOBOK.

Koutopa mno 3KcIJyaTaluHH ceTedl BHICOKOTO H CPEIHEro AaBjaeHHH
(CBCI) ocyurecTBiseT 3KCIVIYaTalHIO, KaNHTaJbHLIA H Texymnﬁ
PEMOHTBl YJHYHBIX Ta30lPOBOJOB BBICOKOrO H CPELHEro AaBJeHHH,
rasoBbIX JIOKEPOB, CETEBLIX rasoperyiatopunix nyskros (IPII),
TeXHHYECKYIO IIPHEMKY BHOBBL NPOJOMXKEHHHX ra3cnpOBOAOB CPEIHEro
H Boicokoro pasjeHHii Kk [PII. 3OxcnayaranioHHas [IeATENbLHOCTb
koutops CBCJI, MPK 1 P3K 3akaiouaeTcsisB nepHOJHIECKOM OCMOTDE
TPACC MOJ3EMHBIX YAHYHBIX H ABOPOBLIX ra3oNpPOBOLOB H COOPYXKeHHH
Ha HHX C Le/1blo TPOBEPKH COCTOAHHS TasoNpoBOAOB, CBOBPEMEHHOM
BLIAABJIEHHH M JIOKAJH3aUHH BO3MOXHBIX yTeueK rasa M mociejylomel
JAHKBHAALHH HX, a Aas MPK u POK — takxe B NpodHIaKTHUECKOM
OCMOTPe H pEeMOHTe BHYTPHIOMOBOH rasoBoH anmapaTtypsl H CHCTeM.
B nepHox ¢ | pekabpsi no 1 mMas ocMoOTp HeKoTOPBIX Tpacc rasomnpo-
BOJIOB CpeJiHero jaBJlieHHs BeleTcsA Mo ocoBoMy rpadHky, mpepycma-
TPHBaloOlleMy H eXeJHeBHble 06XOJbl.

Kourtopa «JlennpoMras» yuHTHIBA€T H KOHTPOJAHPYET Napamerpl
NOCTYNAIONEro B Fopoj rasa, a TaKke Pacxojibl ra3a Ha NPOMEILLIEH-
HEIX KOMMYHAJIbHbIX MpeLNPHATHAX H B KOTEALHBIX, cHabxxaeMbIX
OT ceTell BLICOKOro M cpejHero fapneHn#t. Bo Bcex X03aicTBax yrnpas-
JICHUS H HA NIPOMBULJEHHHX npeanpustuax nposepaer KHUII, obeny-
JXHBaeT rasoNnpoBofbl, aBTOMAaTHKY H o60pyJoBaHHE B OTONMHTENbHEIX
KoTebHHIX. VHXKeHepHo-TeXHUYeCKHe PaGOTHHKH KOHTOPH KOHTPO-
JHDPYIOT KayecTBO CIKHI'AaHHA rasa H cobJlojeHHe NPaBHJ TeXHHYeCKOoH
3KCMJIyaTallMy ra3oBOrO Xo3sfHCTBA H rasudHuHpOBaHHHIX OOGBEKTOB
ropofia, OCYUIECTBJSIIOT NPHeMKY M 3KCIiyaTalHK, NYCK H TeXHH4Ye-
CKYI0 HaJaJKy arperatoB, 0GOpPYIOBaHHs, a TaKXe aBTOMaTHKH 6e3-
ONACHOCTH H peryJHpoBaHHs, [POBOAAT AaHAJHM3BEl Ta30BO3JYLUIHOH
cpeinl B NOMEUIeHHH H KOJOALAX.

Kontopa aBapHiiHOH cayx6ul ofecneunBaer OecmepeGofiHoe H
GesonacHoe rasocHa6xenue ropoja. B no6oe BpeMsi cyTOK apapHi-
Hasg chayx6a JNHKBHIHDYET BHIABJeHHBIE yTEUKH las3a B JIOMOBHIX,
KBAapTHDHBIX Ta30MPOBOAAX M TrasoBbIX npHGopax, JOKANH3yeT H
JHKBHIHpPYET yTedKy rasa Ha TNOJ3eMHBIX asonpoBojaxX BHICOKOrO,
CpejHero M HH3Koro jasjeHdil. KoHTopa aBapuiiHO# c/yXGul Berer
yueT H aHaj M3 NPHYHH, BLI3LIBAOMIMX yTeuKy rasa. Ilns oneparus-
HOro BHINONHEeHHs paboT ciyx6a JoJKHA HMeTh HeoOXOIHUMBIA TpaHC-
NOpPT, MEXaHH3MH!, NPHCNOCOGJEHHs H HHCTPYMeHTHL.

B ocHaueHHe aBapHHHOH MAIIMHLI BXONSAT:

HNPOTHBOra3sl LJIAHIOBbIE, NT. 2
MPOTHBOTA3k KHCAOPOLHO- H30NHPYIOILHe, 1T Ce e 2
cnacaTenbubie Mosica C BeDEBKAMH, IUT. . 3
B3pHIBOGe3onacHbIe aKKyMmeTOprIe namms Tema JIAT-2

win JIAY, wt. . . . .. 2
MeTa/THYecKHe JECTRALM, T, e 2
JIOMBI, JIOMATHl, KyBaaZHl, TONOPHW, WT.. . . . . . , . . . . 2—8
IJIHHA OrHeymopHast, Benpo. e e 1
MEUIKOBHHA, M . . . R |



6peseHT, WT. . , . 1

pasruuMble MPOGKHM, T, . . . . . . . . . . . .. . ... 10

ra30alajH3aTOPBl, WT. . . . . . . . . . . . . . .. ... 23
Npefynpef:TebHble S3HAKM, WT. . . . . . . . . . . ... 2—3
KpaHbl, yrONbHHKH, MydTl, WT. . . . . . . . . . . . . .10—I5

ApapuiiHble MAamMHE JO/DKHEl OCHAIATHCH TaKXKe 3BYKOBHIM
CHTHAJIOM H pPaJHOCBS3bI0.

Crnyx6a 3alMTHI [a30MPOBONOB OT 5JEKTPOKOPPO3HH NPOH3BOIHT
3]eKTPOH3MePeHHs Ha JeHCTBYIOIIHX Ta3oNnpoBofax C 1eNbl0 BhIAB-
JI€HHS MX COCTOSIHHMS, COCTaBJ/IsAeT CIIMCKY aHOLHHIX 30H H NOTeHUHAb-
Hbié JHarpaMMel, o6pabGaTblBaeT pe3yabTaThl H3MepeHHA M TOTOBHT
MaTepHasbl Ha MNPOEKTHPOBaHHE 3aUIMTHI, BRINOJHAET MOHTAMXKHEIE
paboTHI [0 aKTHBHOH 3aIHTE OT KOPPO3HH, IPHHHMAET B 3KCILIyaTalLHIO
CMOHTHPOBAHHbBI® 3JEKTDO3AUIMTHLIE YCTAHOBKH H JApYrHe CpeacTBa
aKTHBHOM 3aUIUTHI H 5KcnayaTHpyeT HX. OcTalbHble Xo3gaiicTBa ynpas-
JIEHHS] MPH3BaHBl OGCJAYXKHBATE HYXIK 3KCIJIYAaTallMOHHOH AeATeNb-
HOCTH Tras30BOTO Xo3gHcTBa Tropoja.

§ 8.22, NnannpoBaHme rasosoro Xo3sficrsa

[TnaunpoBadHe ropoiCKoro rasoBoro Xo3sicTBa OCYIIeCTBJSETCS
Ha oCHOBe OOLIMX NPHHHUMIOB [JIAHHPOBAHHSI HAPOJHOTO XO3sicTBA,
OlHaKO MMeeTcs paAf ocoGeHHOCTeH, 3aBHCAIIHX OT MeCTHHIX YCJOo-
BHH.

[lnansl pasBHTHS H SKCIJAyaTauWH Tra30BOTO X03sHCTBA TOPOJOB
MOTYT GLITb NepCneKTHBHLIMH H TeKYmHMH. J'010Bo# Nlad 3Kcnayara-
UHOHHOH KOHTOPH! MJH JPYroro nojpasieneHHust ynpaBneHHs roprasa
HasplBaeTCs TEXNPOMMHHNINAHOM (TEXHHKO-NPOH3BOACTBEHHEIA (PHHAH-
coBelii naaH). OH gBAAeTCS OCHOBHHIM IJIAHOBLIM JOKYMEHTOM,
HanpapJSsIOWHM JEeATENbHOCTh MOIpasfe/ieHHit Troprasza Ha Hnajb-
Hefimee yJyulleHHe — ofcayXHBaHHS — notpebHTenefl  rasoBbIM
TOMJIMBOM TNPH BceMepHOH SKOHOMHH TPYNOBHIX H MaTepHasbHbIX
3aTpar.

TexnpompHHIIAaH 3KcnAyaTalHOHHOIO MNOAPasieNeHHs Troprasa
COCTOHT H3 pa3/IeioB, NpHBeleHHLIX HHXKE,

1. IlpouaBoacTBenHass nporpaMMma MO CceTeBOMY H CXKHKeHHEIM
raszaM npeiycMarpHBaer IJaHHpPOBaHKHe cJelyIOmHX ToKasare-
nefi:

KOJHYEeCTBO TasHHIHPOBaHHLIX KBapTHp B AoMax MectHhX Co-
BETOB, BEJOMCTB H HaXONAMMXCHA B JuYHoH co6cTBenHocTH. [IpH sTOM
YUHTHIBA€TC BBOJ B JeHcTBHE HOBOro xuJjoro ¢osga, a Takke
razppukanus cyuecrsyiomero ¢onna;

KOJIHUECTBO Ta3H(HUHPOBAHHBIX KOMMYHAJbHO-OLITOBHIX H IIPO-
MBIIIIEHHEIX TPeATIpHATHH;

2. [onyueHue raza oT HCTOYHHKA Ta3ocHabXKeHHs H peasHsalnun
ero no rpynmnaM rnotpebHTeNel:

NOTepH M Hey4YTeHHBIH pacXoi rasa;

ycayrH, OKasbiBaeMbleé abGoHeHTaM, H T. I.
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[Nnan no TpyAy H 3apaGoTHOA NJaTe npefycMaTpPHBaeT NOBHIIIEHHE
NPOM3BOAMTENLHOCTH TPY/A, CONEPXKHMT pacueThl 1O OMNpefeseHHI0
uuciensocTH pabouest cunnt. [lnanupyercss noZroroBka H mnoBbime-
HMe KBaJHOHMKALMH KajapoB, ¢oHJ 3apnjaTel H JApYrHe IOKasa-
TeJH.

[TnaH no ceGecTOMMOCTH BKJIOYAeT NJIAHOBYIO KANBKYASANHIO cele-
CTOMMOCTH Peaji3yeMOro CeTeBOro H CXKHXKEHHOro rasoB. B nuane
yuUMTHIBAIOTCS TaKHe NOKa3aTell, KaK [NoJlyuelHe H peasH3alHs
rasa,KoJn4ecTBO aGOHEHTOB H JOMOBOI'0 060PYA0BaHHS , IPOTSIXKEHHOCTh
rasonpoBOfiOB, NOTEPH M HeyuYTeHHBI! pacxoi rasa. B nsane npeny-
CMaTpPHUBAIOTCSA: PacXofini HA MOKYNKY rasa M3 HCTOYHHKOB rasocHat-
xkernusa (o 85 % Bcex pacXoJoB Ta3oBOro X03sHCTBA), 3aTpaThl Ha
sapniary (no 30 %), amopTH3auuOHHHIe oTuHCleHHs (10 20 %),
pacxoipl Ha MarepHa/pl, TONJIHBO, 3JIEKTPOSHEPTHIO H Boay (10
5%).

[Inan marepHaibHO-TEXHHUECKOrO CHaGXKeHHsS OnpefefsieT Ho-
TpeGHOCTb B MaTepHajlaX, oO0OpPYJOBaHHH M TONJIHBe.

[Mn1an opranHsauuOHHBIX TeXHHYECKHX MePONpPHATHH npefycMa-
TPHBAeT BHEJpEHHE HOBOH TeXHHKH, yCOBepIllleHCTBOBAHHE TEXHOJIOTHH,
yJyulleHne SKCIyaTalHH ¥ PEMOHTa ra3oBoro 060pYAOBaHHS H raso-
TIPOBOAOB, SKOHOMMIO MaTepHajioB U 3anacHuiX yactek. B nnane name-
YaloTCsl PasJMYHble MEPONPHATHS, CPOKH HX NMpoBeleHHs, mpejnoJa-
raeMuie 3arparbhi H OXHJaeMuil 3¢ddexT.

O6veM paboThl H MOKa3aTe/H SKCIJYyaTaUHOHHBIX NOJpasfiesieHHH
roprasa OGbIYHO BHIPaXKalOTCA B YCJOBHBIX €lHHHIAX *:

kaxnaste 1000 xBapTup cereBororasa . . . . . . . . . . . 100
TO e, CKHKEHHOro rasa . . . ..., 200
KaX[0e MNpPOMBILJIEHHOE HJH KOMMYHaJleO -6LiToBOE npex-

npuATHE . . e 0,5
Kaxabii xnnome-rp pacnpenenmenbnoro rasonposop,a R
peanusanus | man. M® rasa Brog . . . . e e e 2

B 3aBHCHMOCTH OT 06beMa 3KCIJIyaTallHOHHLIX PaGoT (B YCAOBHBIX
eIMHHIAX) KOHTOPA, YIIpaB/leHHe, TPECT MOTYT GLITh OTHECEHH! K ONHOA
H3 clelyIOIHX FPYNI:

lrpymma . . . . .. ... .. .. 15000 u Gonee
2 » e e e - e e e ... . T7500—15000
3 . e - - - .. .. ... 5000—7500
4 ...,...V...rg~1500—5000
5 » .. 750—1 500

Crpykrypa sxcnnya'raunom{oro nojapasje/ieHHs, WTAaTHOe pachiu-
caHHe, NJIaHOBBlE NOKA3aTe/IH, KOJIHYECTBO paGouHX H T. A. CTPOATCSH
HCXOJlsl U3 TOrO, K KaKOH TPyIMIe OTHOCHTCS KOHKPETHOE NpeAnpHsTHe
roprasa.

[ns naaHHpOBaHHA BHIMOAHEHHS OCHOBHHIX 3KCNJyaTalHOHHBIX
gaﬁoT pa3paGoTaHbl HOPMBEI, MOJIOKEHHS H HHCTPYKIHH (ra6n. 8.7—

.9).

* B Kaxa0f MECTHOCTH BHIIIETIEPEUHCICHHBIE YCIOBHHE eAHHALL 6epyTea ¢ Koad-
¢bHuuenTom K = 2.
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Ta6anuna 8.7 HopMu na npobuiakThueckoe o6enyKHBaHHe
pacnpenesiHTeNbHbIX rasonpoBonoB

Konuyectpo
Bup paGoru YCJIOBHHIX
eAHHHI{
1. IlpoBeépka Ha 34rasOBAHHOCTb H HCIPABHOCTb KOJIOZLEB |
2. TlpoperpuBaHHe 3arasoBaHHOIO KoJozua 5
3. TlpoBepka HCpaBHOCTH KpaHAa, CTOSKA, KOHAEHCATOCGOPHHKA 0,8
CpPefHero NaBleHHS] M YCTPaHEHHE BBISIBJAEHHBIX HENOCTATKOB
4. IlpoBepka HanuyHst BOAbI B KOHJEHCATOCGODHHKE HH3KOTO H 1,0
CpelHero JaBJeHHs
5. IIpoBepka 3arasoBaHHOCTH M COCTOSIHHSI KOHTPOJNBHEIX TPYGOK 0,8
6. IlpoBepka cOCTOSTHHSt KOHTPOJBLHOTO NMPOBOAHHKA 0,5
7. IlpoBepKka HCHPaBHOCTH CTOSiKa THAPO3aTBOPA M KOH[IEHCATO- 0,6
COOpHHKA HH3KOTO JaBJIEHHS
8. IpoBepka moxBaJbHOTO MOMELIEHHS! HA 3ara30BAHHOCTD:
6es rasoaHaaH3aToOpa 2,0
C ras’0aHaJH3aToOpPOM 3,0
9. Ortxkauka Boxel M3 KOHIEHCATOCOOpHHKA 2,0
10. TloxusiTHe MK omMycKaHHe KoBepa (C 3eMIMHHMH paGoTaMu):
Ha yCOBepLIEHCTBOBAHHOH MOCTOBOH 50
Ha OyJLIXKHOH MOCTOBOH 20
Ha MOCTOBOH 6e3 MOKpHITHA 12
11. TIpoBepka cOCTOStHHH KOJIOAIEB Ha KpaHe M 3alBHXKKe:
JIeTOM 0,8
3uMOH 1,0
12. 3ameHa KpHIKH:
Ha MaJloM KoBepe 5,0
Ha GOJBLIIOM KOBepe 10,0
13. OtkauKa KOHIEHCATA H3 JIOKEpPHOro chdoHa 5,0
14. Packonka KOT/IIOBAaHA JJist OCMOTPAa H PeMOHTa ra3olNpoBOJOB
W apMaTypbl Ha HHX:
Ha YCOBEDUIEHCTBOBAaHHOM MOCTOBOH 100—200
Ha GYJIBIKHOH MOCTOBOR 80—100
15. YcranoBka HacTeHHOrO TpadapeTa (3HaKa) 5

Mpameyanum 1. B HOpMax 3a YC/NOBHyio eRMMHIY MpHHSTA pa6ota cnecapeft
N0 poBepKe Ha 3ara3oBAHHOCTb H HCTPaBHOE COCTOAHHe KOJOANEB B NeTHee Bpems. 2. Konu-
4eCTBO YCJIOBHHIX €AHHHU Ha pa6oThl, yKa3aHHHNE B 1. 1. 1 —7, B 3HMHHEX YCNOBHAX YBeJIHUH-
Baercs B 1,2 pasa. 3. B 3HMHEX ycnoBHsX xo3ddHuHeHT KOBEPa (C 3eMAAHHMH paoTamn)
YyBenHYuBaeTrcs B 2 pasa.
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Ta6nunuya 88. HopmMm nHa npodHmaktTHueckoe obcayKuUBaHHE
BHYTPHIOMOBOTO Ta30BOr0 OGOPYAOBaHHA

KOAKYeCTBO YCNOBHMX
eAHHHI TIPH OGCTYXHBaHHHK

TMpaGopn
1 pas 2 pasa 3 pasa
B MecCsu B 2 Mecsina B 6§ Mecsaues

OnnHouHasi ra3oBast IJIHTA weTHpex- H 1 1,6 —
TpexKoH(pOpOoUHas

To xe, pByxkoudopounas 0,9 1,4 —

TasoBast nJIHTa 4eThlpex- M TPEXKOHGO- 0,8 1,3 —
poYHas NPH HalHYHK JPYTFHX Ta30BHX
npHOGOPOB B KBapTHpe

To xe, gByxkoudpopounast ra3oBast IVIHTa 0,7 1,1 —

BopoHarpeBate/nb aBroMaTH4YecKHH THIa 1,6 2,5 —
KI'H-56 u J1

Bogonarpesatens Tunos AIB-80 2,5 - -
ATB-120

Koren BHHUHNCTO ¢ rasoBoit aBroMa- 2,5 — -
THKOM

lasoBuifi  xosopunbuuk THma XIII-4T 0,8 — —

Topenka HHPaKPACHOTO HAJYYEHHS! C aB- 1,1 — —
TOMaTHKOR

Ilnura Ne 19 u 21 3saBopa «Hapnur» 1,6 — —

Pectopannas maura thna I1TP-1 8,0 - —_—

[THieBapoukbli KOTE C AaBTOMATHKOH 12 — —
tuna ['K-250 » TK-40

OnHoGanOHHAsE YCTAHOBKAa € 4eThIpex- —_ 2,4 —
H TpexKOHGOPOYHON NAHTOM

To ke, ABYyX6alJOHHbE — 2,9 _

Tazoo60pynoBaHHe KOT/IA C HHXeKIH-
OHHBIMH TOpDeJTKaMH 0e3 aBTOMATHKH

To xe, co cMecHTeJbHHIMH TOpeJIKaMiu
6e3 aBTOMATHKH

TasoobopynoBanke KOTIAa € HHXKEKIH-
OHHBIMH TOpEJIKaMH HH3KOrO AABJEHHS C aB-
Tomatukoit ATK, AIIK

Tasoo6opynoBaHne KOTIa CO CMeCHTe/b-
HBIMH FOpeJKaMH HH3KOTO JAaBJIEHHA C aB-
ToMaTHKOR «CHrHaM»

Y3en pemynnpOBaHHA KOTeAbHON

Cuerynk rasoemit THna PK
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Ta6anna 89. Hopms na omworo caecaps,
06GCJ Y KHBaIOWIero rasoBoe o6opyROBaHHe

Mecsynas Hopma, YCJAOBHHE
Cpentnsn eAHHHLK
Paspan AHeBHan
cnecaps HOPMa, YCJOB-
Hble efHHHUB cpennas MHHHManb- MaKCH-
Has MaIbHAas
11 36 760 660 860
111 40 830 740 920
v 44 920 840 1000
\% 48 1000 910 1090

MpaMeuarne HoOpMH NPHHATH B CBSA3H C MePEeXOAOM Ha NATH-
RHeBHYI0 pabowylo Heaemio.

§ 8.23. OtueTHocTh B rasosoM Xxo3siicTBe

s HopManbHOK paboThl SKCIJYaTALMOHHBIX ynpaBieHuR (Tpe-
CTOB) H HX CTPYKTYPHBIX NOApasfesieHHH CYINeCTBYIOT CHenHalbHble
GOpMBEl yUeTHO-OTUETHOH JOKYMEHTAUMH, K KOTOPOH OTHOCHTCS:

TeXHHYECKas JOKYMEHTAIHS Ha NOA3eMHble Ta30NPOBOJIH;

TeXHHYeCKass NOKYMEHTAalHs Ha BHyTDEHHee ra30060pyi0OBaHHe
XKHJALX JJOMOB, KOMMYHAJ/IbHO-OBITOBBIX H NPOMEILNIEHHHIX Npepnpus-
THI;

TeXHHYeCKas JOKYMeHTallHsl Ha Tra30peryJsTOpHble NYHKTH H
YCTaHOBKH;

crenHalbHple (OPMH  yuyera NpPOTAXKEHHOCTH [Aa30NPOBOAOB H
KoJMuyecTBa Ta3soBHIX OPHOGOPOB H arperaros.

Texnnueckas JoKyMeHTauHs Ha N0A3eMHHE ra30npoOBONBI BKJIO-
yaer:

CXeMy PacHoJIOXeHHs NOA3eMHBIX Ta30lpOBOAOB € HaHECEHHBIMH
na neit 'PC, I'PI1, a Takxe BceMH COODYXKEHHSIMH H MOTPEGHTENAMH
rasa;

IJIaH NPOE3[0B MJIH BjajeHHH C HaHECEHHBIMH a30NpOBOJAMH H
CMEXXHHIMH TNON3EMHBIMH COOPYXKEHHSIMH (KOMMYHHKALUAMH);

nacrnopra rasonpoBOJOB;

aKThl H 9CKH3bl BBIIOJIHSEMBIX PEMOHTHLIX paboT;

HCHOJMHHTENbHYIO TeXHHYECKYIO NOKYMEHTAIHIO HA TpHEM Traso-
npoBoja.

OcHopueiMH GopMaMy yuerHO#l fokymenrauuu g [PI1 asaserca
HCTIONHHTENbHO-TEXHHYECKAs JOKyMeHTauus H nacnopra. B macmop-
Tax 3anHCHIBAIOTCA BCe PaboThHl, CBA3aHHLle ¢ PEMOHTOM, MOJEepHH3a-
uueli o6opynosanug ¥ KWII rasopery/isropHbIX MYHKTOB.

Iasa gaxgoro [PITuau TPV cocrasasiores cnenHasbHble XYy PHaJIbI
npoUNIaKTHIECKOrO OOCHyXKHBAaHHA HX. Y4eTHad JOKYMEHTAuHs
BHYTpPHIOMOBOTO Ia300060pyI0BaHHs, KOMMYHaJlbHO-GLITOBEIX H Mpo-
MBIIJIeHHEIX OOBEKTOB TaKXKe COCTOHT H3 HCNOJHHTENbHO-TeXHHYe-
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CKOH JokyMeHTaUHH H GOPMEHHHIX XKypHaJoB o6cayxuBanud. Kpome
TOr0, Ha Bce Tasu(pMIMpPOBAHHBIE YCTAHOBKH MPOMBIIEHHBIX Mpej-
NPHATHH 3aBOJATCA CNEUHAJIbHBEIE XYPHAJB, B KOTOPHIX OTMedaroTcs
BBHITIOJIHEHHEIE MPO(QHIAKTHYECKHE PEMOHTHl H aBapHiHble paGoTHL.

B coorBeTcTBYRUIMX cayx6ax M oOTAeNax YNpaBJleHH TpecTa
YYHTHIBAIOTCA: KOJHMYECTBO IasoBHIX MpHOOPOB MO THMAM H MapKam,
MPOTAKEHHOCTb Ta30NpPOBOAOB 0O jAHaMeTpaM H [aBJeHHAM Trasa
B HHX, KOJIHUeCTBO H BHIBI apMaTypbl Ha rasonpoBoje H pa3JIHYHbIE
coopykeHus Ha HuX. Bce 3TH naHHble 3aMucHIBAIOTCHA B OOIYIO TeX-
HHYECKYIO XapaKTepHCTHKY (YNpaBJieHHS, TPecTa, KOHTODH) H Ie-
pHoJHuecKH yTouHsioTcs. CayKOBI, YYaCTKH H OTAEJBI CHCTeMAaTHue-
CKHM OTYHTBHIBAIOTCA mepej BHILISCTOSIMMH TOAPa3e/eHHAMH M0
CJIelYIOIHM NOKAa3aTesJsM NPOH3BOJCTBEHHO-3KCIIyaTallHOHHOH Jes-
TEJBHOCTH:

BHIaM OpPOH3BOJCTBeHHbIX NPOGHIAKTHYIECKHX PEMOHTOB Ha raso-
NpOBoJaX H HX COODPYXEHHAX;

NPOTSIKEHHOCTH MOJ3eMHBIX [A30NPOBOJIOB;

KOMHYeCTBY TIa3uduUHpPOBAHHBIX KBapTHUD,

MOJIY4eHHIO H peasiy3alH¥ Tasa No rpynnam norpebureliei;

pacxojaM H JoXoZaM OT 3KcIJyaTauuu H T. A.

§ 8.24. Ilpoxaagounbie W YHJIOTHHTE/NbLHBIE MAaTEPHAJbI

[Mpoknanounple H YIJIOTHHTEJbHbIE MaTepualsbl BKJIOYAIOT Mapo-
HUT, pa3/MuHbple KapTOHbl, MarepHalbl Ha OCHOBE pe3WHBl, JIbHA,
ac6ecra, rpadurd, a Takxke onaudy. Oesusia U CyPHK CBHHIOBBIE.

[TapoHHT NHCTOBOH fABIAETCH OCHOBHBIM NPOKJALOY-
HBIM MarepHajoM H CHYXXHT [JIs yIJIOTHEHHs (hIaHuUEBbIX COeHHEeHHH
rasonpoBozoB. [Tapouut (I'OCT 481—-80), usrorosasiemuii H3 ac6ecra,
Kaydyyka H HanoJHuTe/]eH, BHNYCKaeTCs B BH/IE JHCTOB pasMepamH
or 300400 mo 1200~ 1700 MM npu tonuuue ot 0.4 10 6 mm. Ilapo-
HHT HYKHO XPaHHTb B 3aKPbITbIX NOMeUICHHSAX W 3alMMIATh OT BO3-
HeACTBUS TNPAMBIX COJHEYHBIX Jyuyed H OTOMHTENbHBIX NPHGOPOB.
[Tepen ymoTpeG/JeHHEM NAPOHHTOBBIE [POKJAJKH BblAEPKHUBAIOT He-
KOTOpOE BpeMsl B ropsue# Boge W HaTHPAIOT NOPOLWIKOOGPAa3HbIM I'pa-
¢urom. I[IpokJjaiku U3 naponuta paborTaioT npu Temneparype mo
250 °C u paBnesun 1,6 MIla

KaproH NpoOKNagoyHBUH BBINYCKaeTcs no
TOCT 9347—74 M HM3roTOBJAETCH JIBYX Mapok: MapkH A — mponu-
TaHHbl# TomuuHo# ot 0,2 A0 1,5 MM u Mapku B — uHenponuraHHmIN
toawuuoit or 0,3 g0 2,5 mm

[Tpoknanku, BblpyGNeHHbe HJIM Bbipe3aHHbie M3 KapToHAa MapKH
B, nepen ynorpeGJenneM CMayuBaloTcs B Fopsdell Boje H BLICYLIH-
BalOTCsl. 3aTeM MpOKAaAKH [IPOMNUTHIBAIOTCA B TOpAYeM, HO He KH-
NAIIEeM BAPEHOM MacJje HJH oTpaGoTAHHOM MHHEpAJbHOM Macje B Te-
genue 30 MuH.

[Npoknanku u3 kaproHa pa6orawor npu temmeparype xo 90 °C
v fnasjenun jgo 0,5 Mlla
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Kapron ac6ecrtosH i unyckaercs no F'OCT 2850—80
B BHJe JIHCTOB pa3mepamu 0,9x0,9; 0,9x1,0; 1,0x 1,0 M, TomuunoM
oT 2 g0 10 mM. He pekomenpyercs cTaBHTBb NpoKJIanKH H3 acGecra
ToMOMHOH Gostee 4 mM. Ileper ycTaroBKo# mNpokJaagKH I1e/1ecoob-
pa3HO MpENBAPHTE/]BHO MOKPHITh €€ MOBEPXHOCTh TOHKHM CJloeM
CBHHHOBOTO CYPHKA HJH KHAKHM CTEKJIOM.

Jle H MoXeT ObITh C/IEAYIOIIHX COPTOB: JIeH-CTJaHell, TPelaHbIH,
jed Mouennil. [lpanu nAbha, NpONMHTaHHBIE CBHHIOBHIM CYPHKOM HJIH
Ge/IHJIaMH, Da3BelEHHBIMH Ha HAarypasnbHOH oJsute, NpHUMeHsTCA
B KauyecTBe YNJAOTHHTeJst pe3bOOBHIX COEIHHEHHH TIa30lpoBOJOB,
MPOJIOXKEHHEIX OTKPHITHIM crnoco6oM. HuTH u mrypel ac6ecTosbie
soinyckatorcs no FOCT 1779—83 u MOryT npHMeHSTbCH AJS YIJIOT-
HEHHs pe3bOOBLHIX COEJMHEHHH TIa30NMPOBOIHLIX TPYS BHYTPEHHHX
CHcTeM rasocHabxenus.

AcGecToBbie HUTH NPONHTHIBAIOTCS NOPOIIKOOGPA3HHIM IpaduTOM,
3aMEeIUaHHBIM Ha HaTypanbHol osute. HabuBkH cajlbHHKOBHE acGec-
TOBble TMPONHTAHHLIE NPHMEHAOTCH JJIA YIJIOTHEHHS CaJbHHKOB
apmatypel. Ha6uBku npesncraBnsior coGOH IMHYp, MJIETEHHHIH H3
ac6ecToBOH HHTH M MPOMHTAHHBIA AHTHOPHKIHOHHBIM COCTABOM (MO-
pollkooGpa3Hblfi rpadHT H TOBAXKbE C€afio), H3rOTOBJAIOTCS OHH
KDYIJIOTO H KBaAPATHOIO ce4eHHs AHAMETPOM HJIH PasMepPOM CTODOHBI
kBaapata oT 4 10 50 mm. [IpumMensiorca npu xasnenun no 4,5 MIlla
u temneparype a0 300 °C. XpaHatcss HaGHBKH B CyXoM NOMEIIEHHH.

[Ipn nannyuu Ha OOBEKTe HEMPONHTAHHBIX acOGeCTOBHIX WWHYpOB
HX HeoOXOJHMO INpONHTAaTh CcJenyowHM o6pasoM: acGecToBHIH
IIHYD ONYCKAlOT B pacllJlaB/eHHOE TOBAXbe Calio H KHINATAT B Teye-
HHEe 5 MHMH, 3aTeM WIHYD OXJax/aloT H 06BOaKMBAIOT B MOPOIIKOOO-
pasHoM rpagute. Hau6osee pacnpocrpaHeHHblll cocTraB HaGHBKH
clenyromHui (r):

acGecrosuift wxyp (FOCT 1779—83) . . . . . . . 100
roBsXKbe cayo O )
MOPOWOK rpadura . . . . . . . . . .. . ... 25

Cmaska /1 KPaHOB ra3oBblX NPHGOPOB HMeeT CJeNYImHi co-
craB (%):

HD TEXHMYECKHMH . . . . . . . . . . . . . ... 20
Maclo BEPETEHHOE. . . . . . . . . . . . . . . . 10
KAaYCTHUYECKAdA COMA . . . . . . . . v v v o .« . 3

Cmaska npHMEHsieTCs I/ YIVIOTHeHWsl NPOOKOBHIX KPaHOB Ha
npH6opaXx H Tras3onpoBojax.

MartepHaJdb Aas H3O0ONSHUHHU FTa3oNpPOBONOB
HCTIONIL3YIOTCA JUIA NOKPBITHS CTAJbHBIX a3oNpOBOAOB, YK/aALBae-
MbIX B TpDYHTE; TrasonpoBoibl MOKPHIBAIOTCA MPOTHBOKOPPO3HOHHOH
H3oJsuHell, THN KOTOPOH ODHHHMAETCs B 3aBUCHMOCTH OT KOppo-
3HOHHOCTH TpyHTa. H3oasuus poskua GuITh BOJOHENPOHHLAEMA,
JIH3JIeKTPHUECKH HAJEeXHAa, XHMMHUECKH CTOHKAa B TPYHTaX, XOpowwoO
NpHAMNaTh K Tpy6e, MeXaHHUecKH MpOYHA H 3JACTHYHA.

B nacrostiiee BpeMsl HaHGoOJIblIEE NpHMeHEHHE HAXOISAT AJs H30-
Asuud TPYy6 GHTYMHBIE MACTHKH M OHTYMHO-PE3HHOBBIE NOKPBITHA.
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I'pyHTOBEKaAa CHAYXHT AJs YAYUMEHHS NPHIAHTAEMOCTH H30J5-
IIHH K MeTajlly; OHa NPHrOTOBJsteTcsd M3 Guryma Mapkd BH-IV uan
cMecH GHTYMOB TeX MapoK, H3 KOTOPHIX JeJlaeTcsl H30JI1HMs, H pac-
TBOpsieTcs: B aBTOMOGHJbHOM Gensune (FOCT 2084—77) B coorno-
wenuu 1 : 3 no obremy uam 1:1,25—+1: 25 no macce.

bBuryMunasar macruka (BM) usrorosiserca H3 GHTyMa
H MbIMEBHHOTO HAMOJIHHTENS — H3BECTHAKA HJIH KaoJIHHaA.

B 6uTymHO-pe3sHHOBYIO MacTHKY, KPoMe TOro, mo6apjisercs Io-
POLIOK pE3HHBI KPYMHOCTBIO NMoMmoJa He GoJee 1 MMm.

[Ipu Temneparype HapyxHoro BosgyXa 0--—10°C B MacTHKy
Jo6GaBisercs MJIacTHUKATOp — OCEBOe Macjio B KonnuecTse 10 3 %
no Macce, a npHu Temneparype uuxe —10°C — no 5 %.

BmecTo GHTYMHBIX H30/NSLHOHHEIX NMOKPHITHA NPHMEHAIOTCH JHMO-
KHe JIeHTH (NJ1acTMaccoBbie, MOJHXJIODBHHHJIOBEIE H 1P.).

YcunuBawmue o6epTKH NPHMEHAOTCS 1/ YBeJH-
YeHHS! MPOYHOCTH H TOJILIMHBI H3OJHPYIOIWETrO MOKPHLITHSA. JIyULIHMH
MaTepHaJaMH JJ1si 3TOW LEJH SBASIOTCS THAPOH30J, GPH30M H CTEKJO-
TkaHu. [HApOH30J npHroToBAseTC H3 acGECTOBOJOKHHCTOTO Kap-
TOHA, NMPONHTaHHOro B 6UTyMe, H Bhiyckaercs mapok [H-1 u T'U-2.
XapaxrepucTukn Hx obyciosnensl [OCT 7415—74.

B p ¥ 3 021 wusroroBasercs U3 6uryma mapku BH-1V, pesnnosoit
KPOILIKH, ac6ecTa H nsactudukaropa. 3amuiawoouias obeprka mnpe-
JOXpaHsieT H30JALHIO OT MEXaHHUYECKHX MOBpEX/JEHHH H JeHcTBHSA

coJIHeUHBIX Jyuehh. XapakrepucTHka KpagpT-6ymaru onpejeseHa
FOCT 2228—81.



Pa3zdea Oesamoul

9KOHOMHYECKHE BOMPOCbHl 3KCINJYATALHH
BOAONPOBOAHO-KAHAJIM3ALLHOHHOIO
H TA30BOIro XO035HCTBA

FT'napa I. NJAHHPOBAHHE 3KCIJYATALIMOHHON
BEATEJbHOCTH

§ 9.1. Texnpomdbunnnan

TexnpomduunNan aBAsiercss rogoBo¥ nporpaMMofi paGoTsl npen-
NpHATHA, OTpaxaiomel BCe CTOPOHBI ero MPOM3BOACTBEHHOH H (-
HaHCOBO# JledATeNbHOCTH. OH COCTOHT H3 CJAEAYIOIHX Pa3/eNoB:

[TpousBoacTBO— nNpPOH3BOACTBEHHAass TporpamMma, Npo-
H3BOJCTBEHHA% MOMHOCTh H INOKa3aTe/lH ee HCNONAb30BaHHS, IJ1aH
MOBHIIIEHHSI KaYecTBa 3KCIJIyaTaUHOHHOA HesTesIbHOCTH.

Tpya uw counannrHoe pa3BHTHE — CBOAHBI NJaH
no Tpyay ® 3apaboTHo#i mJare, 6ananc pabouero BpeMeHH OIHOIrO
pa6ouero, 4HCIEHHOCTb H POHAB 3apaGoTHo¥ nJaTel pa6oyHX-noBpe-
MEHIIHKOB H aJMHHHCTPaTHBHO-YNPaBJeHYeCKOro NepcoHala, Tpy-
JOBBHIE M JEHEXKHBIE 3aTpaTH HA COAECpPIKAHHE CETH, IJ1aH MOATOTOBKH
M TOBBILIEHHA KBaNHU(pHKALUMH KaapoB, NjaH o6pa3oBaHHs (oHLOB
MaTepHaJbHOTO MOOLLPEHHS H COLHANBHO-KYJbTYPHBIX MEPONpPHATHI
H XKMJIHIHOTO CTPOHTEILCTBA H CMeTa MX pacXOfloBaHH s, NJ1aH COLHAb-
HOTO Da3BHTHA KOJJIEKTHBA.

® HHaHCH — QUHAHCOBBIA NJaH, IOXOAb OT OTNYCKa Mpo-
RYKIHH (OKa3aHHS YCAYT), NJ1aHOBHIE KalbKYJsLHH Cce6eCTOHMOCTH
MPOAYKUHH (YCIYT), CMETH NEXOBHX, OOGIUEIKCINYaTallHOHHEIX H
BHEIKCIIYaTAHOHHLIX PACXOLOB, pacyeT aMOPTH3alHOHHBIX OTUHCJIE-
HHA H HOPMAaTHBOB COOCTBEHHBIX OGODOTHBIX CPENCTB.

KanuranpbHoe cTpoHTenApbCTBO H KanH-
TaJbHBH® PpPeMoOHT— JaH KalHTaJbHOIO CTPOHMTENBCTBA H
KaMHTaJbHOrO PEMOHTA OCHOBHBIX (oHI0B, nJiak o6pa3oBaHHs QoHIa
pa3BUTHA NPOU3BOACTBA H CMeTa €ro pacXOAOBaHHA.

BuelnpeHnue HoBO# TeXHHKH — NOBLILICHHE YPOBHA
HCIIO/Ib30BaHHA OCHOBHBIX (JOHIOB, BHeIpeHHE HOBOH TEXHHKH, Ipo-
rpeccHBHOA TeXHOJIOTHH, MeXaHHM3alHH H aBTOMaTH3alHH NPOH3BOX-
CTBEHHBIX NPOIECCOB, COBEPIUIEHCTBOBAHHe OpPraHH3alHu yNPaBJIEHHS
MPOH3BOACTBOM M MPOH3BOACTBEHHOTO NJIAHHPOBAHHSA, MJIaH HAYUHOH
OpraHusallHH TPy/Aa, MJIaH MeponpHATHA Mo oXpaHe H pallHOHANbHOMY
HCHOJBL30BAHHIO NIPHPOJHBIX PecypcosB.

MaTepHadbHO - TeXHHyecKoe obecmede-
H H € — NOTPe6HOCTb B MaTepHaJbHEIX pecypcaX, OOBEMBI H CPOKH
NOCTaBOK, HOPMEI 3aMacoB, NOCTABIIHKH.
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s paspa6oTkH TexnpoMdHHINIAHA BhHILECTOAUAs OpPraHH3anHKs
YTBEPXKJAET KOMMYHAJbHBEIM NpPeANpHATHAM Clelyolne OCHOBHBIE
MOKa3aTeNH:

ofulyi0 CymMMy J0XOo@a OT peasu3allHH BCeX BHJOB MPOAYKUHMH
(yeayr) no pe#icrByromum Ttapudam (UeHaM), B TOM HHCJE CyMMY
J0X0ia2 OT peasii3anHH NPOAYKUHH (YCJAYT) HaceJeHHIO M Ha KOM-
MYHaNbHO-GBITOBBIE  HYKJHI;

obiyo cyMMy 6aJlaHCOBOY NpPHOLIIH;

NJaTeXH B GIOXKET H aCCHTHOBaHH A U3 6rojKera (JIHO0 OTUHCJIEHHS
BbILUECTOAMEH OPTAHH3aIHH H MOCTYNJIEHHS OT Hee B NOPsJAKe nepe-
pacnpefiejleHHst TPHOLLIK);

o6mHu# GoHA 3apaboTHOH MJIaTH BCEro NepcoHana;

OOILYI0 YHCAEHHOCTh pPaBGOTHHKOB;

00BEM KaNHTAJbHBIX BJIOXKEHHH, B TOM 4HcJje 06BEM CTPOHTENBHO-
MOHTaXHEIX pafoT, a TakXe BBOJ B JEHCTBHE OCHOBHBIX (DOHILOB H
[IPOH3BOJICTBEHHBIX MOLIHOCTEH;

3a[laHHsl 1O BHEJAPEHHIO HOBOM TEXHHKH H COBEDLIEHCTBOBAHHIO
TEXHOJIOTHH, KOMIIIEKCHOH MeXaHH3allHH H aBTOMAaTH3alMH, HMEOIIHX
BaXXHOE 3HAYeHHe ANs [aNbHeHlero pasBHTHA OTPACJIH;

0o0BEM MOCTABOK [PEJANPHATHIO MaTepHaios, oB6OpYyLOBaHHA H
TPAHCTIOPTHLIX CPEJCTB, pachpefeqdeMblX BHIIECTORUIUMH OPTraHH-
3aUHSAMH.

JlonosHUTENbHO K MepeYHCJIEHHBIM BHILIECTOSILAS OpPraHH3alHsd
YTBEPXK/JaeT HaTypalbHble MOKa3aTesNH, ClelHpHUHble IJI KaXIo#
OTpacJH KOMMYHaJbHOTO Xo3sf#cTBa:

a) s NpeANpHSTHH BOJONPOBOAHO-KAaHAJH3AIHOHHOTO XO3si#i-
cTBa:

MOJIE3HBI OTMYCK BOABH,, B TOM 4YHCJle HACeJIeHHIO H Ha KOMMYy-
HaJIbHO-OLITOBRIE HYXKJHI;

0o0BbeM OTBefieHHsS CTOYHBIX BOX, B TOM YHCJe NPOMYCK CTOYHEIX
BOJl uepe3 COOPYXKeHHA GHONOTHYECKOH OYHCTKH,

6) 11 NpeAnpHATHH ra3oBoro Xo3sHCTBA:

peanHsainus rasa B HAaType — CETEBOTO H CKHXKEHHOro;

rpadux npoHIAKTHIECKOTO OGCNYyKHBAaHHS (DEBH3HH) JOMOBOTO
rasoo6opynoBaHHA.

§ 9.2. IxcnayaTaunonHas cmera (ce6eCTOMMOCTb MPOAYKIHH
WJH ycJayr)

Ce6ecToHMOCTb MpeAcTaBJisier co6ofi BHIpaXKeHHblE B JeHEXHOH
dopMe 3aTparel NpeANpPUATHA HAa NMPOH3BONCTBO W PEANH3ALMUIO TPO-
AYKUHH HAH ycayr. Jas nilanvpoBaHHst H ydera 3arpar Ha Mpen-
NPHATHAX BOJONPOBOJHO-KAHANH3ANHOHHOTO H Tra30BOro Xo3sHcTBa
COCTaBASIOTCA KaNbKyJAAUHH. B HHX orpakaercs Ce6ecTOHMOCTb Kak
o6iero o6beMa rofoBoH MPOJYKUHH HJIH yCAyr NPEANpHATHA, Tak
H eIMHHUB TPOAYKLUHH WIH ycayr. KanbKyJsiUHOHHBIMH efMHUKAMH
SBJAIOTCA: no BojonpoBoay — 1000 M® monesHo oTmymieHHO# BOZBI;
no KaHanusauud — 1000 m® oreelenHo#i no ropoicKof KaHanH3a-
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IHOHHONA CeTH CTOYHOM }KHAKOCTH; IO ra3oBoMy Xo3sficTBY — 1000 m3
peaH30BaHHOTO CETEBOTO Ia3a HMH 1 KT peaslH30BaAHHOTO CXKHIKEHHOTO
rasa. Homenknarypa crarefi pacxogos, yuntbiBaeMeIX B KasibKyJd-
IHAX, nokasahna B Ta6Jj. 9.1.

Huxe npuBomsrcss ykasaHHs NO NJIaHHPOBAHHIO OCHOBHHIX CTaTel
ce6ecTOHMOCTH.

Marepnaapl. [To nanHO# cTaThe B NPAMBIX pacXofaX YYHTHIBAIOTCA
3aTpaThl Ha BCMOMOTAaTeJIbHBIE MaTepHAJBI: PeareHTHl A/ OUHCTKH H
06e33apaxUBaHHA BOAK H CTOYHOH XXKHJKOCTH H MaTepHaJbl /% HYXA
SKCIJIYATAlHH H TeKYIIEro peMOHTa BOJAONPOBOJAHHIX, KAaHAJH3allHOH-
HBIX U Ta30BBIX ceTe#l, ra3oBoro o6OpyAOBaHHS H CPEACTB MO JOCTaBKE
CXHXeHHoro rasa. CTOMMOCTb MaTepHa/lOB PAaCCUMTHLIBAETCH HCXOMS
H3 TNPOrpecCHBHHIX HOPM HX pacxoja H 3aroTOBHUTENbHBIX LeH
(ra6n. 9.2). B 3aroroBHTe/IbHYIO LIEeHY BKJIOYAOTCA: ONTOBas IEHA
MOCTAaBLIHKA, I0ONJAaTa K ONTOBOH IleHe, HalleHKH COLITOBLIX HJAW CHab-
KEHYECKHX OpraHH3anui, TPAHCIIOPTHHIE H MOTPY30YHO-Pa3rpy30YHbIE
pacXojibl, pacxoiwrl Ha Tapy H Ap.

OnToBBle LEeHBl Ha peareHThl, NpPHMEHSEMble B BOAONPOBOHO-
KaHaJH3allHOHHOM Xo3stHcrBe, NpuBeieHsl B Taba. 9.3.

CToMMOCTb 3/ieKTposHepTrHH. Brigesnsercds B CaMOCTOATENLHYIO
CTAThiO NPSAMBIX PacXoJoB HAa BOAONPOBOAHO-KaHAMH3ALHOHHEIX Mpe-
npuatuax. [lo wefi nnaHHpylOTCS M YYMTHIBAIOTCS 3aTpPaTHl HA MPo-
H3BOACTBEHHYIO 3/JIEKTPO3HEPTHIO, pPAcXOAyeMylo: IO BOAONPOBOAY —
Ha MOABEM BOJEI, MO KaHAJH3allHH — Ha NepeKauyky CTOUHOH KHAKO-
CTH H Ha TeXHOJOTHYECKHe HYXIH OYHCTHHIX coopyxeHHH. Crou-
MOCTb 3JIEKTPOSHEpPTrHH, pacXoiyeMmofi Ha ocBelleHHe, BEHTHJALHIO,
OTONJVIEHHe M JpyrHe Xo3sACTBeHHbie HYX/bl, OTHOCHTCS Ha COOTBeT-
CTBYIOIIHE CTAaTbH LEXOBBIX H OOLIEIKCIUIyaTamHOHHHEIX PacXoJoB.

3arpaThl Ha 3JIEKTPOSHEPTHIO ONpene/sioTcA Mo AeHCTBYIOUHM
B NaHHOA sHeprocucTeMe TapHpam ¢opmynamu:

NpH OIHOCTAaBOYHOM TapHbe

3=23T; ©.1
NpH JBYXCTaBo4uHOM TapHcbe
3 =3T; + MT;, 9.2)

rie 3 — 3arpaThl Ha 3JIeKTPOSHEPrHio, py6.; D — rOJOBOA pacXoX
3JIeKTpO3HepTHH, KBT-u; T — ueHa 3a | kBT-4 aKTHBHO¥ 3HEPTHH,
YuTeHHOM CUeTUHKOM NpH OAHOCTaBOYHOM TapHde, pyo.; T, — t0 Xxe,
npH ABYXCTaBOYHOM Tapude *, py6.; M — 3asgsiennas (aGoHHpo-
BaHHaf) MAaKCHMaJlbHass MOILIHOCTb, yyacTByiomias B MaKCHMyMe
sHeprocucreMsl, kKBt **; T, — nesa 3a 1 kBt 3aaBieHHOA MakcH-
MaJibHON MOIIHOCTH 3a TOf NPH ABYXcTaBOYHOM TapHoe, pyo.

* Ec/m CYeTYHK YCTAHOBJIEH Ha CTODOHE BTOPHYHOTO HAMpsiXeHHSH, T. e. Nocje
roJIOBHOrO aGOHEHTCKOro TpaHcPOpMATOpa, TO yKasaHHas B TNpEACKYPaHTe meHa
yMHOXaeTcst Ha Koadduuuent 1,025,

** [lop 3asBJeHHOA MOIHOCTHLIO HMeeTCA B BHAY aOOHHpOBAaHHasA NOTpeGHTCNEeM
HamGOJbIIAst MOJYy4acoBasi 3JEKTPHYECKAst MOLIHOCTb, COBNAJAIOWAEs C nNepHOLOM
MaKCHMaJbHOf Harpy3KH 3HEPTOCHCTEMBIL.
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Ta6anna 9.2, pamep paciera 3aroTOBHTeTBHON UEHH

g OnroBas ueHa
= -
83
HauwmeHosaHnHe Cranpapr Ocnos- o § Enunnua
MaTepHaja uan TY Hoe =t H3Mepe- =
BemMecTBo S o HH A © @
% | = =
& 5| g
S - I
O= 3 4
Amomnnntt cep- | TY 113-08-531—83] Al,0, 10 py6./r )30,00) 1,58
HOKHCJIBIH  HEOYH-
IleH Hull
Mpononxenne Ta6a. 9.2
Haunen- Cron- 5 2 e g 3aroTo-
Ka MOCTb ABTO- B2 ° ] BHTEJb-
HanMeHOBaHHE cHa6- nepeBo3- TpaHec- o & & o Hag HeHa
MaTepHana XeHye- KH 110 nopTHHIE =3 2 $panko-
CKHX JKellea- pacxomn 2m | cKJaan
opraHu- HoR 3 =S 2 npex-
sauui nopore %= ® z NpHATHA
S o a 2.
A X a =
Anomuuui  cep- — 0,90 2,00 3,07 — —_ 37,55
HOKHC/IBIR  HEouH-
IIeHHRI

Pacuersl ¢ 3Heprocua6xaromel opraHusanuesl no ofHOCTABOYHOMY
TapHdy NPOH3BOASTCS IPH NPHCOEAHHEHHON MOI[HOCTH 3JEKTDOLBH-
ratenei u Tpanchopmaropos go 750 kB-A. Ipu Gonbedi npHcoenu-
HEHHOH MOILHOCTH HCHOJIb3YeTcsl IBYXCTAaBOYHBIA TapH(.

Amoptu3auusi. Hauycssiercst mo ycTaHOBJIEHHBIM HOPMaM HCXOZAS
H3 cpeﬂHeI‘OLLOBOf/'I CTOHMOCTH OTAEJbHBIX BHAOB OCHOBHHIX (POHIOB.
AMopTH3auHs TNPOH3BOACTBEHHBLIX 3/aHHH, COOpyXeHUH, ceTefl H
ofopynoBaHHs IJIAaHHDyercsi H YUHTHIBaerci B MPsMBIX pacxojax
B BHIE OTIENbHBIX CTaTell; aMOPTH3auusi OCHOBHHIX (OHIOB oOile-
3KCIJIyaTallHOHHOTO XapakTepa oOTpaxaercs B CMeTe ofmieskcniya-
TAHOHHBIX PAacXoJOoB.

B ra6n. 9.4 npuBefeHb HOPMBI AMOPTH3AIHOHHBIX OTUHCJEHHH MO
OCHOBHBIM (OHIAM BOIONPOBOAHO-KAHAMH3AMHOHHOrO H [Aa3oBOro
Xo3siicTBa, YTBepXACHHue nocraHoBaenueM CoBeta Munucrpos CCCP
Ne 183 or 14.03.74 u Beenennsie B geiicraue ¢ 01.01. 75.

3apabGoTHasi njaTa npou3BOACTBEHHbix paboumx. [Io sroli crarbe
IJIaHHPYeTCS U YUYHTHIBAeTCSl OCHOBHAsl W JOMOJHHTe/NbHast 3apabor-
Has mjara paboyHX, HemocpeJCTBEHHO yyacTBYIOIMX B OCHOBHOH
NPOU3BOJCTBEHHON [ESTENLbHOCTH, T. €. 3aHATHX OGCHYXHBaHHEM,
NJIaHOBO-TIPEAYIPEAUTENbHBIM H TEKYIIHM PEMOHTOM NPOH3BOACTBEH-
HHIX COOpYXKeHHH, cereit u obopyloBanus. 3apaGorHasi mjiara pago-
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Ta6auna 9.3. OnroBhe HEHH HAa peareHTHI,

HUCIIONIb3yeMble B BOAOINPOBOAHO-KaHAAH3ALHOHHOM X03flcTBe

OntoBas ueHa,

py6.-komn.
Copepxa-
HHe ocC- B
HaunMeHOBaHHE QcHOBHOE HOBHOI'O
HPORYKLKK Crannapt wan TY BELLECTBO BelecT- =
Ba, %, [
He MeHee b 3
- - 4
&
s o
ANIOMHHKAT HAaTpHS TY 48-5-52—76 el - 500—00 —
AJNIOMMHHE CepHO-
KHCJIbi TeXHHYeCKHH:
BOjHH#t pacTBOp | TY 08-438—79 Al,0, 7,240,5 27—00 —
HeOYHIeHH LI A TY 113-08-531—83 9,5 30—00 3—16
OYHLIeHHBIH; FOCT 12966—85
COpT BBICHIMH 17,0 79—00 4—65
> 16,3 73—00 4438
» 11 15,0 63—00 4—20
AMMHAK TeXHHYe-
CKHA:
BORHBIA: rocr ¢-—77 NH,
Mapka A:
COPT BLICIIMA 25,0 28—00 1—12
» 1 25,0 27—50 1—10
KHAKHI: FOCT 6221—82 E
mapka A 99,96 104—00 —
» Ak 99,6 104—00 —
» B 99,6 97—00
AMMOHHR KpeMHe-
¢ropucTeiit Texuuwe- | TOCT 10129—62 (NH,),SiF,
CKui:
copt 1 92,0 220—00 2—39
» 86,5 190--00 2—20
Tekcameradocdar FOCT 20291—80 (NaPQjs)e - 63000
HaTpHA
TunoxnopHtT kanab- | TOCT 25263—82 E Ca(OCl), AkTHB-
UHs1 HEHTpaAbHBIN: HulH
mapka A: - X30D
COpPT BHiCIIHH 72,0 900—00 | 12—50
» 1 64,0 760--00 {11 —87
» I 52,0 600—00 { 11 —54
mapka B:
copr I 30,0 200—00 6—66
> 24,0 [10—00 4—58
HH3KONDOUEHT- TY 6-01-1258—81
HBIA:
copt 1 30,0 200— 00 6—66
» 11 24,0 110—00 4—58
» III 18,0 4500 2—50
TunoxJjgopur Ha- | TOCT 11086 —76 NaQCl AKtuB-
TPHA: HbIH
XJ10p
Mapka A 190 r/n 70—00
» B 170 r/a 60—00 —
> B 120 r/n 40—-00 —
Kynopoc Mepubift FOCT 19347—84 E Cu$0,-5H,0
Mapka A:
copT BhicwHiH 99,0 415—00 4—19
» 1 98,0 400—00 4—08
Mapka B:
copr I 95,0 360—00 3—79
> 93,0 320—00 3—44
» III 93,0 30000 3—20
Hatp epkuit Tex- | TOCT 226379 NaOH
HHYeCKHH IKHAKHYA
mapku PJI:
COPT BHICIIHHA 46,0 60—00 1—-30
» 1 44,0 55 —-00 1—25
» II 50,0 65-~00 1-—-30
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Ipoxnonxenue taba. 9.3

Onrosas wueHa,

pYy6.-Kom.
Conepxa-
H o HHE OC- S
8HMEHOBaHHe CHOBHoOE HOBHOT'O
NPORYKUHKE Cranpapt man TY BemecTso BewecT- z
Ba, %, 4~
He MeHee L o
- -
2
s S E
Harp xpemHedto- | TOCT 87—77 Na,SiF,
PHCTHIA TEXHHUECKHR:
COPT BHICIIHf gg,g }ge_oo 200
> ’ 2—00 1-71
Harp dropHcTHft rocr %2871—7s NaF
TexXHHuecKHM:
copr I 97.0 360—00 3—71
» 11 80,0 225—00 2—38l1
INoanaKpHAaMHR- TY 6-01-1049—381
relb TeXHHYECKHH:
H3BeCTKOBBIM:
COPT BbICIIHA 7 119—00 | 17—00
> 1 7 108—50 | 15—50
aMMHavYHBIM:
COpT BHICIUHE 6 102—o00 | 17—00
» 1 6 93—00 | 15—50
» 11 5 72—~50 | 14—50
copoBbift TY 14-6-121—76 B nepe- {1700—00 —_
cueTe Ha
100 %
cyxoro
Belle-
crea, 50
cyxoft TY 6-16-2531—81 1112—50 | 22—25
Xeneso xaopuoe: | TOCT 1115976 FeCl,
TeXHHYEeCcKoe:
copr 1| 97,3 153—00 1—57
» 11 95,0 133—00 1—40
pacTBoOp: TY 6-22-30—80
Mapka A 40 44—00
» B 30 33—00
Xeneso cepHo- FOCT 4148—78 FeSO,:7H,0
KHCJIOE TeXHH4ecKoe:
copT 52 30~—00 -
» 11 47 27—00 -
HspecTh-nyuonxa TY 6-02-936—74 CaO+MgO B nepe- 12—00
cueTe Ha
100 %
cyxoro
pele-
crBa, 60
HaBecTb crpou- | TOCT 9179—77 CaO+MgO
TenbHaA BOSAYUIHAS
Heranlenasi KOMOBas:
copr I 90 15—20 —_
> 11 80 12—70 -
» III 70 11—00 —_
Hspectp xaopHaa: | TOCT 1692—588 Aml;‘s-
HBI
A xgop 176—00 5—00
Mapka 3 - -
g 35 95—00 | 2—71
» B 32 80—00 | 2—50
Kucsnora  cepHag | TOCT 218477 H,S0,
TeXHHYECKan:
GamenHas 75 28—50 [ 0—38
KOHTaKTHAA:
copr I 92,5 39—80 | 0—43
» II 92,5 3885 0—42
yaAyquleHHAA:
OpPT BHCIIHf 92,56—94,0 44—40 0—48
eop 92,5-94,0| 41—60 | 0—45
Kucaora coasBas | TY 6-01-468-—78 HCl . 25—20 | 0—80
TexHBuecKas
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[ponoaxenne Tada. 9.3

Onrosas neHa,
py6 -xkon
Copepixa-
HHe ocC- \
HaumeHoBaHHE OcHOBHOE HOBHOIO 4
POy KL HH CranpapT wan TY BewecTso Bemect- £
Ba, %, =
He MeHee B v
- -~
a
a e
Conp noBapeHHast | TY 6-13-14—77 NaCl B nepe- 5—80 —
TeXHHYECKAR cdeTe Ha
100 %
cyxoro
Bee-
crea, 96
Copa KanbuHHHpo- | TOCT 10689—75 To xe
BaHHAafA TexHHuecKas:
copr I 96,5 63—00 0—65
> 11 90,5 5250 0--58
» 111 87,0 41—00 0—47
Creksio natpuenoe | TY 6-18-68—75 Na,CO, TNo 39—40 —
MHRKOE MOpyJiio,
Cynepbocbhar rpa- | TOCT 5956—78 PyOy
HY/HPOBaHHHA H3
2MaTHTOBOrO KOHIeH-
TpaTa:
HABaJ/IOM 2041 42—00 | 21—50
B MellKax 20+1 46—00 | 25—50
THocyabbar Ha- | TOCT 244—76 Na,S;0,4
TPpusl  KpHCTaj/iHue-
CKHRl TexHHUYeCKHH:
COpT BHICIIH#Y 98,5 160—00 1—62
» 1 98,0 15500 158
Tpunatpufihocdar FOCT 201—76 PO 18,5 20000 -
TeXHHYEeCKHHA
Yroab aKTHBHHMH T'OCT 6217—74
ApeBeCHHIA ppoGre-
HEA:
BAV-A 1340—00 —_
BAV-B 1260—00 —
BAY-MQ 1315—00 -
Xanop xuRKkHA: IFOCT 6718 —-68 Cly
cOpT BbICLIH#A 99,8 71—-00 -
» 1 99,6 68—00 -—

NMpumegadnna 1. OnTose yens JaHu PPaHKO-BATOH CTaHUHS (NOPT, NPHCTaHb)
oTnpasJienus Mo Npefickypantam 05 onToBHX ueH Ha XHMHYECKYIO [IPOAYKLHIO, AeHCTBYIOUHE
ua 01.01 84. 2. IlpH mocTaBKe aMMHaka MXHIKOTrO CHHTETHYECKOro B Ga/IZIOHaX B3HMAaeTcs
mononuutensho 21 py6. 3a | T 3 Bikmaercs ROnoNHHTeNbHAs maaTa 3a | T KHKAKOTO XJOpa
NpH pasaube ero B 6a/tonb — 25 py6 , B KOHTeillHepht eMKocTbio 100 1 — 15 py6., B KoHTefi-
Hepbl eMKOCTbio 800—1000 & — 12 py6

YHX onpejleNfieTCs HCXOAS M3 HX YHC/IEHHOCTH, AEHCTBYIOIUX Ta-
PHOHEIX CTABOK, CAEJbHBIX pACHEHOK, a TaKxXe BCeX BHJAOB J0-
nJiar.

YucsreHHOCTh pabouMX, Heo6XOAHMas JJis BRINOJHEHHs! POH3BOJ-
CTBeHHOH NpPOrpaMMel, PaccuyHThiBaercssi No ofpemy paboT WIAH MO
pabouuM MecTaM.

[Ipu pacuere guclieHHOCTH paboyHX mno o6vemy paGoT MCHOMAL-
ayercsi dopMmyJa

Y = Hp/(Kz-Tog), 9.3)
rae Y — cpelHecnucoYHAash yucAeHHOCTh pabounx; H, — 3arparw
HODMHPOBAHHOTO BpeMeHH Ha BRIIOJIHEHHe mporpammsl, 4; K, — ko-
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Ta6arnua 94. HopMe aMOpTH3aHOHHHIX OTUHCIEHHH,
% K 6alaHcOBO# CTOHMOCTH OCHOBHBEIX (JOHJIOB

B ToM u4Hcae

O6uwasn
HOPpMa
Cpynnu W OCHOBHME aMopTH32- HAa MNOJ-
BUAL (HOHLOB WHOHH KX noe Boc- ';gn';fl':l;‘
OTYHCIE" CTanoB-
HHA ense PEMOHT
I1poussodcmesennue 30arus
3nanus ¢ XKeJe306eTOHHEIMA H MeTaJJHYeCKH-
MH KapKacaMH, CO CTeHaMH H3 KaMeHHHIX Mare-
pHaJoB, KPYHHEIX 6JOKOB M NaHelel, ¢ XKejdeso-
GETOHHHIMH, METANJIHYECKHMH H ADYTHMH IOJIC-
BEYHLIMH MOKPHTHAMH ¢ MJoWanbio Noda (M%):
cebite 5000 2,4 1,0 1,4
fo 5000 2,6 1,2 1,4
Tudpomexnuseckue coopyacenus
[TnoTuRH Keneso6eToHHLe, GeTOHHHE H Ka- 1,6 1,0 0,6
MeHHble )
ITnotHHel W DaMOH, 3eMIsiHBIE H PeYHhle orpa- 1,7 1,3 0,4
JHUTETbHLIE COOPYXEeHHs
Beperoykpennresbuele W Gepero3aliuTHEE CO- 4,55 3,36 1,2
OpYXeHHs Kefe306eToHHLle, GETOHHLIE H KaMeH-
HEIE
T'HapoTexuudecKHe COOPYXKeHHs JepeBsSHHBIE 4,8 3,0 1,8
BHYTpPHXO3SHCTBEHHAS H MeXX03sSHCTBeHHas
OPOCHTeNIbHASL CETh:
KaHaJlb 3eMAsiHHE 6e3 OOGAHUOBKH, KaHa- 3,8 2,0 1,8
JIH, OGJHNOBaHKbE KaMHeM, O€TOHOM H
Kesie306eTOHOM
KaHAMH M3 Ke/1e306eTOHHbIX JOTKOB 6,3 4,0 2,3
Kavaldkl H3 ac6eCTOlleMeHTHbIX, CTAMbHHX 39 2,5 1,4
H NOJHITHIEHOBLIX TpYG
Mexxo03SIACTBEH A H  BHYTPHXO3SACTBEHHAN 3,6 2,0 1,6
BOLOCGOPHO-COPOCHAS CE€Th H3 OTKPHITHX 3eMsi-
HHX KaHaJloB
Mexxo3sfCTBeHHbBIE ¥ BHYTPHXO3ACTBEHHbIE 4.4 2,0 2,4
KOJJIEKTOPHO-ADEHAXKHEIE KaHa/lhl 3eMJsHHE Ge3
KpenJleHAs
3akpHiTas KO/LJIeKTOPHO-IpeHaMHas ceTb:
KaHaJdu H3 acGecTOLEMeHTHHX TpYO 3,4 2,5 0,9
KaHaJbl H3 TOHYADHHX TPYE 2,3 1,6 0,7
KaHaJH H3 MIaCTMAacCOBbIX TPYG 3,9 3,3 0,6
Coopyacerus sodonpogoda
BozonpHeMHHE COOPYKEHHS JJIF OTKPBITHIX 4,4 2,0 2,4
HCTOYHHKOB, BKJIOuasi Kpelllenne Geperosoit mno-
Jochl (A% nesell BOXOCHAGXeHHS)
BofonpHeMHHE COOPYXEHHS IJAS NOL3eMHBIX 6,8 4,0 2,8
HCTOYHHKOB (apTe3HaHCKHE CKBaXHHbI)
KoMILTeKc OYHCTHEIX COODYXEHHI BOROMpOBOja 4,6 2,0 2,6

(6aku 3aTBOpHHE M DACTBOpHBIE, CMECHTERH, Ka-
MepH peaKIHH, OTCTORHHKH, OCBETHTeAH, QHIL-
TpLI, BOXOYMSAMYHTENH)
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IMpononxenne Taba. 9.4

O6was B ToMm uHcae
HOpMa
I‘pyl‘:l‘:u Hd_)OCHOBHHe aMOpPTH3a- Ha noJi- Ha Kami-
. Gonzon wnomnx | Hoe poc- | 7 KN
HEH neHHe peMoHT
Coopyacenus 048 aspayuu 600w
Bprisranbree GacceliHH yene306eTOHAbIE 4,1 2,5 1,6
{’panupHA:

XKesie3o6eToHHbe 3,5 3,3 0,2

AepeBSHANE 15,1 14,3 0,8

MeTaJIHYeCcKHe 11,3 10,0 1,3

GEeTOHHbIe 7.6 6,7 0,9
PesepByapn uHcTOll BOALI:

XeNe306eTOHHHe INOf3eMHHe € 0OBajloBa- 2,7 2,6 0,2

HHeM

KHPITHYHLIE 3a3eMJIeHALe 3,9 3,3 0,6

MeTajlTHYecKHe 8,6 3.3 5,3
Bogonanopunie Gawnu:

MeTa/ITHYeCKHe 5,9 5,0 0,9

KHDIHYHHE ¢ MeTaljnyecKHMH pesepBya- 3,4 2,6 0,9

aMu

ﬁnpnnquue H 2Kejle306eTOHHbIE C IKeJeso- 2,8 2,0 0,8

GeTOHHLIMH De3ePByapamu

LepeBsiHHbIE 11,7 10,0 1,7
Hiokepu cranbHLle BOAONpOBOLHEIE 4,1 4,0 0,1

Coopyocenus Kanaausayuu
Kanannsauuonnbie macocusle CTaHUHH 3aray6- 3,8 2,0 1,8
JIEHHHE, COBMEIleHHHe C NMpHEMHLIMH De3epBya-
pamn
[TeckomoBKH (C THAPO3NEBATOPOM):

XKenesoberonune (ropnsonrtaibure B Bep- 4,3 2,0 2,3

THKAJIbHBIE)

KHpIuYHLe (FOpH3OHTaJbHbIE) 11,4 6,7 47
HedreaoBywkn 9,7 6,7 3,0
OTCTOAHHKH (NepBHYHEIE W BTODHUHLIE):

JKeJ1e306eTOHHbNE FOPH3OHTAJbHEIE 9,3 2,0 7.3

Kee300ETOHHBE BEPTHKANBHHE H ABYXb- 3,6 2,0 1,6

ApYCHHle
5 KHpINHYHLIE ot 8,9 6,7 2,2

HOPHABTPH H a3pOGHALTPH:

KP?])JHH'H'?HE ™ 10,2 6,7 3,6

KeJie306eTOHABe 7.9 5,0 29
A3pOTeHKH Xese306eToRnbe 3.6 2,0 1,6
IMons opomwenus H noias ¢GHALTPALUA 9,3 5,0 4,3
Merantenxku (C THAPO3/eBATOPOM):

KeJje306eTOHHbIe 34 2,0 1,4

MeTaJl/l HYecKHe 4,1 2,5 1,6
Hiosne niomankn ¢ ocHoBaHHAMH:

€CTeCTBEHHbIM 30,0 10,0 20,0

HCKYCCTBEHHLIM 11,9 5,0 6,9
IMeckoBrle MJIOHIAZKH € HCKYCCTBEHHHIM OCHO- 13,6 6,7 6.9

BaHHeM
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Ipononxenne Tabn. 9.4

B Tom uyucJae

OGuw,asn
HOpMa
I'pyniuu # OCHOBHHE aMopTH3a- Ha noJ-
BHABL (oHnxgos LHOHHBIX Hoe poc- | Ha KanH-
OTYHCJIe- cragos. | TalbHEA
HUl nenue DeMOKT
Brinycku (kaHa/lH3alHOHHBE):
Geperosbie 5,0 2,5 2,5
pyc/ioBbie 6,1 5,0 I,i
JlloKepnl KaHalusamHoHHHE (C KamepamH) 5,3 4,0 1,3
Coopyacenusn 2a306020 xossldcmsa
Toxnsemnble MeTaJHuecKHe eMKOCTH WIS Xpa- 3,2 2,2 1,0
HEHHS «CXKHXKeHHOTO Trasa I TOPOACKOTO raso-
cHaGXeHHs
HapsemHble rasrojbzephl H MeTalJIHYeCKHE M- 2,3 1,8 0,5
KOCTH IJS XPaHEHHS CXKHMKEHHOTO ra3a Ha raso-
Pa3faTOYHBIX CTAHLUMAX
Tpybonposode:
T'asonposogs::
uyyryuuble (¢ pactpyGamu) 4.4 1,7 2,7
CTallbHBIE M COOPYXeHHS Ha HHX (6e3 yuera 3.3 2,5 0,8
oGo)pynoaaHnﬁ rasoperyisTopHHX  NYHK-
TOB,
H3 HeMeTaNJIHYECKHX TPYO 2,6 2,0 0,6
Kananun3auuonHxble ceTH (KOJJIEKTOPHl H YJHY-
Has CeTb C KOJIOAUAMH H apMaTypofi):
KepaMHyecKue 3,3 2,5 0,8
KeJle3o6eTOHHble H GETOHHLIE 5,8 5,0 0,8
acGecTolleMeHTHbIe 4,4 3,3 1,1
KHPIHYHEIE 7.7 6,7 1,0
YyT'YHHHE 2,9 2,0 0,9
cTaJbHEIE 53 4,0 1,3
Cern BogonpoBoxHble (C KOJOALAMH, KOJMOHKA-
MU, THADAHTaMH H IPOYUM 060PyAOBaHHEM), BKJIO-
uafi BOROBOXHI:
acGecTolleMEHTHbIE, CTaJbHEIE 5,5 5,0 0,5
YyryHHLE 2,4 1,7 0,7
Kesle306eToHHbIe 4.0 3,3 0,7
Hanonposonw:
yyryHube 2,6 2,0 0,6
cTalbHble 5,5 5,0 0,5
aclecTonemenTHble 42 3,3 0,9
O6opydosarue
DJeKTpOABHraTe/IH MOWHOCTBIO, KBT:
no 100 12,6 9,5 3,1
Gosee 100 8,1 5,3 2.8
KoMnpeccopsl nopiuyeskie oflllero Ha3HaueHHs
nabjaendem o 0,9 MIla npomsBoaHTeNbHOCTHIO,
m¥/MuH:
10 20 12,6 6,7 5.9
Gonee 20 9,5 5,5 4,0
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Ipononxenune Taba. 9.4

Obuas B ToM uHCae
HODM3
I‘pynnu H OCHOBHHIE aMopTH3a- Ha noJ-
BHAN $oHAOB UMOHHMKX Hoe Boc- | Ha KanH-
OTuHC/e- cranos- | TaJlbHHHA
HHH} neHHe PeMOuT
Komnpeccopn cnenxanbHule (Bospylinbe) AaB- 8,7 5,0 3,7
JenHeM Gojaee 0,9 MIla
Tpy6okomnpeccopt, ra3oayBKH, BO3LYXOLYBKH 6,4 4,0 2,4
Hacocsi:
LeHTPOoGeXHEIE BOLONPOBORHEIE 19,3 12,5 6,8
NOTpyXKHblE 22,5 17,5 5,0
KaHalH3alHOHHbIe 27,9 12,5 15,4
AJsL  nepeKaukH XXHAKocTel, KOppOoRHpY- 43,3 33,3 10,0
IOIUX MeTalll
oObemHble, IlleCTepeHYaThie, MOpIIHEBHe 18,0 13,0 5,0
BaKyyMHble 10,1 8,2 1,9
OGopyZoBanHe A1 HANOJHEHHS Ga//IOHOB CXKH- 11,1 10,0 1,1
JKEHHRIM Ta3oM
OGopyzroBaHHe /5 OCBUAETEIbCTBOBAHHSA H pe- 10,1 9,1 1,0
MOHTa 6a//IOHOB AJSl CXKIKEHHOTO rasa
OGopynobanue IJf HAaNONHEHHS aBTOUHCTEPH 6,5 6,5 -
C2KHXKEHHLIM ra3oM
JpoGunku, rpa6in MeXxaHHYeCKHe, PelIETKH, 34,6 20,0 14,6
HGeph!
3aIBMKKH Ha HACOCHHIX CT4HUHAX, 3aTBOPH 21,3 20,0 1,3
ImHTOBbIe, MIAHAOPHbIE, IHOEPHEIR
WUnocockl /s KaHaJu3allHOHHKIX OTCTORHHKOB 5,5 5,0 0,5
XJopatopbl (aMMOHM3ATODEI) . 50,0 50,0 —_
®HALTPH KBapleBHE H KaTHOHHTOBHE 11,6 6,7 4,9
Jo3aTopu pearenTos 46,8 33,4 13,4
Bakrepuuuanble YCTaHOBKH 12,7 10,0 2,7
JlaGopatopsoe oSopyAoBaHHe H IpHOOPH 20,0 20,0 —
KoHTposnbHo-H3MepHTeNbHAS annapatypa CBsi-
3H, CHFHA/IH3aI(HH, IEHTPANHIANHH 1 G1OKHPOBKH:
cTayHoHapHas 8,5 6,7 1,8
nepeHocHas 14,2 12,5 1,7
O6GopyznoBanHe aBTOGJIOKHDOBKH 6,3 4,0 2,3
MonyasromaTHueckast GJOKHPOBKa 46 3,3 1,3

lNpumeuanne IIpH sxcnayaTauun NpoHIBOACTBEHHLIX 3aHHA B YC/IOBHAX arpec-
CHBHBIX CpeR H YBJaXHeHHOCTH K HOpMe aMOPTH3AaIHOHHBIX OTYHCJEHHH Ha KaNHTaJAbHbift
PEeMOHT NpHMEHSIETCH Ko3bdHuHeHT 1,5.
s(pduLMeHT BHINONHEHHS HOpM BHIPAGOTKH; Toe — s¢exTHBHBIA
(nonesunit) goup paboyero BpeMenn oaHOro paGouero, onpenensieMulil
no nmJaHoBoMY Ganancy paGouero BpeMeHH, dU.

YucnennocTs paGoyuX no paGouuM MecTam onpenensiercs no ¢op-
MyJe

Y = M.T'-C/Tog, (9.4)

rie M — uncno pa6ounx mecr; I' — konudecTBo AHell GYHKUHOHH-
poBanus pabouero mecTa B rog; C — KOJNHYECTBO 4acoB QYHKIUOHH-
poBaHHs paGoyero MecTa B TedyeHHE CYTOK.

Cocras ny1aHoBoro ¢oHla 3apaGoTHOH MMIaTH nokasaH B Ta6u. 9.5,
JacoBhie TapH(QHBIE CTaBKH pa6ounX BOJONPOBORHO-KAHANH3ALHOHHOTO
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Ta6annma 9.5. CocraB niaaHoBoro $oHza 'a,apado'l‘HOﬁ nJ1aTht

TapudHbit oy
JonjaaTht N0 cAefibHO-NPOrpecCHBHLIM pac-
HeHKaM

OcHoB- Honnata 3a paGoTy B HOYHOe BpeMs Yacopof | JiHeBHOM “rgc(;‘:;[
Hasg 3a- JNonnata 3a paGoTy B npa3jHHYHBe NHH dony 3a- | domp 3a- a6 T-_!l
paGoTHas InanHpyeMHe NMpeMHH * paGoruoft | paGoTHOH 3ap ﬂo
naara Honsata GpHragjHpaM 3a PYKOBOACTBO nAaTH nAATH Ho
6pHaragoft naAaTh

Jonnarta 3a o6ydeHHe Y4YeHHKOB
Jpyrie AONAaTh, YCTaHOBJEHHBIE 3aKOHOM

Honoa- Onaara nepepbiBoB Aas Kopmsmux | Homsaara -
HHTe]b- | MaTepelt IO OHeB-
uas 3a- Onnata nogpocTkaM 3a JbTOTHEIE HOTO
pa6or- | yacm donza
Has Onaata o4epeAHEIX H JOTNOMHHTENb- Jonnata
naaTa | ypix OTHYCKOB A0 Me-
BbixofHHE NoCOGHS IpH YBOJbHe- CAYHOTO
HHH ¢donna

OnsaTa HEBRIXOAOB, CBSI3aHHBIX C BhI-
HOoJHeHHeM TOCYAapCTBEHHHBX H ofme-
CTBEHHBIX 06f3aHHOCTEH

CrouMocTb GeCIJIaTHEIX KOMMYHaJlb-
HBIX YCAYT H HAaTypadbHLIX BHAAY

[Ipoune BHIMJIATHL, BXOAfAILHE B CO-
crtaB mJjaMosBoro (oOHJA 3apaGoTHolt
NJ1aTHl

* IlpeMHH BKMIOYAIOTCA TOALKO B cocTaB douaa sapaGorHoft NJAaTH PaGouMX.

H rasoBoro xossaficrea — B Taba. 9.6. YjeapHbleé HOpPMATHBHBE
3arpartel pa6ouero BpeMeHH Ha KCINIyaTauUHIO BOZONPOBOLHO-KAHAJ/IH-
3anHOHHOTO XO3sificTBa NpHBeleHH B Taba. 9.7—9.22.*

Tpancnoptheie pacxonn. [lianupyiorcs W yyHTHIBAlOTCS B BHAE
OT/A@/IbHOH CTarbH TNpsIMBIX PacXOfOB HA INpearpHUATHSAX T[A30BOTO
xo3silcrsa. Ha npennpusarusix, cHaGxamomux a60HEHTOB CETEBBHIM
rasaoM, B 3TOH CTarbe OTpa)aercs IJara 3a ycJyrH TPAHCHOPTHOH
OpraHH3anuH, npeACTaB.nmom,efix B pacmopsixkeHHe aBapHﬁHo-ucheT-
yepckoHl CayXO6bl chienHalbHble aBTomo6uaH. ECHH aBroMobuiu
CrlenHaNbHOro Ha3HaueHHsl HAXOLATCA B BelleHMY aBapHHHO-IHCIET-
uepcKOH CJyKObl, TO B TPAHCIOPTHBIX pacXojax [10Ka3blBaeTCsl CTOH-
MOCTb HX 3KCIJyaTauuH, onpefefseMasi IO obmenpuHaToll Qopme
KaJbKY/MAUHH ABTOTPAHCIOPTHHIX INEPeBO3OK.

Ha npeanpHATHsiX, CHAaOXaOMHX aGOHEHTOB CXKHIKEHHBIM Ta3oM,
cocTaBisiercs ClenHa/lbHAsl CMeTa HA ero TpaHcnopTHpoBanue. B meit
NpeAycMaTpHBAIOTCA CJelylomHie CTAaThH pacXop0B:

1. CroHMoCTb JOCTaBKH rasa OT MecTa ero joOblYH JO rasopasia-
TOYHOM CTAHUMH (ra30OHANOJNHHTENbHOH CTAHLHK):

OnJaTa HA TEpeBo3KY rasa B LHCTepHaX N0 XKEJIE3HOH lopore;

* Paspaboraubl  llenTtpanbHont HOPMATHBHO-HCCAEAOBATENbCKOA  CTaHUHCH

(LLHHAC) M)KX PCOCP.
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Ta6anunua 9.6. Hacosre TapudHse cTaBku (Kom.)
paounx BOAONPOBOLHO-KAHAIH3ALHOHHOIO H rasoBoro XossficTea *

Huddepenurauns Paspaan
paGounx no dopme
onaT TRYAS I 1 111 v v VI

Paiowue 6000nposodno-Kanausayionnoeo xo3sicmea
Ha paGoTax ¢ HOpMaAbHLHMH YCAOBHSAMH TPYyA2

TloBpeMeHWUKH 40,4 440 479 53,0 59,6 69,3
Crenbuuky | 43,3 47,1 51,2 56,6 63,7 74,2

Ha pa6oTax ¢ THXeABMH H BPEJHHMH
YyCAOBHHMH TPYXa

49,5 53,9 59,6 67,0 78,0
53,0 57,6 63,7 71,7 83,3

Pabouue 2a3o6020 xoasdcmea

IoBpeMeuunku 45,5
Crennumuxky 48,7

Ha paGoTax ¢ HopMaJldbHLHMHE YCAOBHAMHE TPYyAa

IoBpemenutuku 41,8 45,5 50,3 55,7 62,7 71,7
CreNbuHKH 44,7 48,7 53,9 59,6 67,0 76,7

Ha pafoTax ¢ THAXEeJNHMH U BPeJHBMH YCHNOBHAMH

Tpyxa
IoBpemenmuku 47,1 51,2 56,6 62,7 70,5 80,7
Crenbluiuku 50,3 54,8 60,6 67,0 75,4 86,3

Ha pa6orax ¢ ocof6o TaAXeabMu
H 0cof60 BPEAHBMH YyCANOBHAMH TPYyHa

IoBpemeHU HKH 52,1 56,6 62,7 69,3 78,0 89,3
Crenbluky 55,7 60,6 67,0 74,2 83,5 95,5

* Yreepkpenu nprxkaszoM MJKKX PCOCP Ny 42 or 31.01.73.

TO 3Ke, B aBTOLHCTEpHAX;

OIlJIaTa 3a [10JIb30BaHHE BaroHOM JJIsi CONpPOBOXKIEHHS XXeJle3HO-
JIOPOXHEIX LMCTEPH;

sapaboTHas IJiaTa NPOBOJHMKOB-clecapef;

OIJIATA CYTOYHHX NPOBOLHHKAM;

colepaHue M TeKyUHH PeMOHT MOABE3NHOro NYTH.

2. CrouMocTh [HOCTaBKH rasa abOHEHTaM:

a) aBTOLHCTEPHAMM:

sapaboTHas IJiaTa BOIHTeJlel M CJMBIIMKOB rasa;

npodusiakTHueckoe 0OCTyXKMBaHHe M pPEMOHT aBTOLMCTEpH;

ropioyee;

CMa304HEIe M OOTHpPOYHble MaTepHalkl;

U3HOC M BO30GHOBJIEHHE aBTOPE3HHBI;

aMOPTH3AHs aBTOUMCTEPH;
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Ta6anuoa 9.7. OGcayXnBanne BOXKONPOBONHEIX HACOCHHIX CTammuft

Yucao TpyAoeMKOCTh O6CAYXKHBaHHS, HOPMO-4+T, HACOCHHX
obcay- CTaHUHA NPOH3BOAUTE]LHOCTLIO, THIC. M3/CyT
XHBae-
MBIX Ha- IpuMeganHe
crannny | @0 15 | 16—50 | 51150 [ 151300 [ gae
1 7923 | 10217 | 11051 | 12093 | 13344 Tpu onnoBpementiom
o0Cc/NyXHBAaHHH COB-
2 11092 | 14303 | 15 471 16 930 18 682 | memennsIx uacocHBIX
CTaHIHA OXMHM H TeM
3 15054 | 19411 | 20996 | 22977 | 25354 | ke mepcosanoMm TpY-
JOEMKOCTL  OGCHAYXKH-
BaHHA  onpefeisercs
no cymmapHo#l mpomus-
BOJMTEJNbHOCTH CTaH-
IHA

Tab6auma 9.8. O6cayxuBanue BoRo3aGopoB HOX3EMHHIX BOJ,

TpyaoeMKocTb OGCAYXH-
Hucao o6- BaRHs OZHON CKBAXHHH
cayxunae- (ipH pagHyce pacnoJo-
MHLX CKBaXHH JeHHs OT HaCOCHOMN Npuuevanne
(padora- cTaHuuH cBuuwe 500 M),
IOIHX) HOPMO-Y+T
1 7 506 Tpu uncae ckBaxun Go-
jgee 15 Ha oGcayXHBaHHE
2—4 9 591 KaXJofl nociepyomei
CKBAaXM(HHBI  TPYIOEMKOCTB
5—10 11 676 yBeJTHYUBaeTCs Ha
1147 nopmo-u-r
11—156 16 680

Ta6numa 99. Ob6caykupanue arperaTos
HONKAYKH BOALI

YncJ0 ORHOBPEMERHO
06C/Iy>KHBaeMBX
arperaTop NOgKa4KH

TpyroemkocTh 06CAyKHBaHHSA
YKasauHOr® $HcJa arpera-
TOB NOAKAYKH, HOpDMO-4-T

Ho 3

Ceuie 3

12 B. . JAMHTpHeB B AP.

7505
8132
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Ta6numa 9.10. O6cnyxuBanue BOXONPOBOXAHON CeTH

T pyAOeMKOCTb
IpoTsaxxeHHOCTb o6CNyKHBAHHE A
BORONPOBOR - 1 KM CeTH, TNpuMeqanue
Hoft ceTn HOPMO-Y- T
o 500 337 Ilpn oScayxuBauun cerei B 0co6bx
Ceuure 500 Ha kaxpauii mocie- | xAHMaTHYeCKMX YCAOBHSX 3HMH (Fopofa
AYytOutHi kunomerp | Kpaiizero CeBepa H Cubupu), a TakXe

CeTH TPyHoeMKocTb 00-
CHYXKHBAHHSA yBeJH4H-
Baercsas wua 229 Hop-
MO-4:T

ceTeff C TMOBBLILIEHHOH CTemeHbLIO 3aco-
PSIEMOCTH K HODMATHBAM WYHCIEHHOCTH
MOTYT NPHMEHSTbCS NMONpaBoYHblE KO-
GhHUIHEHTH, KOTOphle YCTaHABAHBAIOTCA
Ha MecTax BbIIIECTOAIHKMH Oprannsa-
IIHAMH B SaBHCHMOCTH OT KOHKPETHHIX
ycnoBuit skcnnyaTallun ceredt

Ta6auma 9.11, OGcnykmuBasue BONONPOBOAHBIX OYHCTHHIX COOpPYXKeHuit

TpyRoeMKOCTb O6CJHYXHBAHHA OXHOTO SJEMEeHTa
B OWHCTHHX COODYXEHHSX, HOPMO-¥-I
IponsBogHTENLHOCTD
OYHCTHHX COOPYXEHHA, | CMeCHTeNH, Ka- Liex npHro-
THC. M%/cyT MeDH DeaKiuHH, | XA0paToP- | ropjemust M | KOMIPeCCOpHHE
OTCTORHHKH, Hble yCTa- | goaupopanust YCTaHOBKH
OCBeTJIHTEJH, HOBKH peareHToB
buALTPH
Ho 10 7 506 7 923 7 506 —
11—50 9 800 9 800 9 800 4170
51—100 12 719 11 676 13 344 5004
101150 15 846 13 553 15 221 5838
151—200 20 642 14 595 18 348 6672
201—250 25 854 15 846 19 182 7506
251—300 30 441 17 097 19 808 8340
301—400 35028 17 723 20 433 9383
Csnie 400 Ha Kax- 3 962 626 209 417
ase 100  Teic-M¥/cyT
nobabasercs

Ta6auua 9.12. Kontpoab r yueT pacxoxa BOaH

Epnnnta | odeennannn
Bran KOHTpONAR H y4yeTa pacxopa BOAH 06CayXKH- u’,’mﬂuu'
Banus HODMO~§:T
ExxeMecsiuHas cbeMKa NOKa3aHHH BOJOMEpOB:
B XXKMAHX JOMax M JOMOYNpaBjeHHAX Bozomep 5,2
B MHABIX JOMax HacTHOTO CeKTopa » 3,5
Ha NpPeANpPHATHAX, OPraHH3aUMAX, Yyupe- » 8
KACHHAX
Bespozomepnulit yuer pacxolia Bogu (OpH omate AGouent 1,4
0o cueTaM)
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Ta6nuuna 9.13. Or60p npob gns aHanusa BOALI

C - . C - -
cyrodran apyae. cyTounan KEHo
“01?‘2‘; T:°AH ot6opa npo6, "01;3“81_3011“ ot6opa npob,
—tey HOPMO-4*T Tu(::e. ;; HOPMO-4 T
Ho 50 2085 201—400 8 340
51—100 4170 401—700 10 425
101—200 6255 Carume 700 12 510

Ta6nnrnuga 9.14. ObcnyxuBanHe coopysKeHuit

s

XpaHeHHs W 3anaca BOJAbL

CoopyxeHne

TpyAoeMKOCThb
06CJYKHBARHA

HHSI, HOPMO-Y.T

OHOTO COOpYyXe-

IpuMevaHHe

Pesepsyapsr, Gauun,
THIPOKONOHHbI
BopoaaBopurie 6yakH

Ta6numa 9.15. Ob6enyxusaune
TRAPOTEXHHYECKUX COOPYXKeHHit

2294
2085

Hdns  obcryXHBaHus
Kaxaoro  MOCHeAYIOIero
COOPYKeHHS TPYHOEMKOCTh
yBEJHYWBAOT  Ha
605 HOpMO-Y-T

Ta6aunma 9.16. O6eayxnBauue
NyALTA JAHCTAHIHOHHO-aBTOMATHYECKOro
ynpaBienHs BOZOIPOBOAOM

’I(‘spyuoemxocrb

O0CNYXHBAHH A

Coopyxenne coogl;rl')l:::nﬂ CpenHecyTounas ;ﬂi@‘;ﬁ,’fﬁ:ﬁ;‘;

I o 8

Ilrotuna, Bogo- 6881

Xpauuniuine 40
Kananst 7715 * 50_51050 S ?74
TpyGonposoxst 417 * 151—300 9 800

—_— Carre 300 10 425

* Ha 10 XM npOTAXKEHHOCTH.

Tab6anruma 9.17. Obcayxupauue KaHaqu3amMOKHHIX HACOCHHMX CTaHIui

T 6 . -Her, CHWX CTaHIHA
o6cn;{):g:euux pyuoeMKoc’rbﬂPOO::B%?:::HH:H”OCTT:S.M ?l‘:c-r M'H/z;f:‘ ™
HaCOCHHX
cTanuHR no 15 16—50 51 —150 151—300 cBuire 300
1 7 506 8 340 10 425 12 510 14 595
2 11 409 12 677 15 846 19 015 22 184
3 16 213 18014 22 518 27 022 31 525
4 18 765 20 85Q 26 063 31275 36 438
355
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Ta6aunua 9.18, O6cryXuBaHRE KauaiulauuoHHoft ceT

TpyAcemkocTs

IpoTsxkennoetb cn
KaHaJIn3aHOH- 1 ,{::(T;::Hﬂ TpuMeganue
HOR ceTH, KM HODMoO-q T
Ho 500 354 Tpr o6cayXuBasKK ceTell B OCOGMX

Capire 500 Ha xaxguit mocre-
Aytomuit KUJIOMETP
CeTH TPyAbeMKOCTh 06-
CIYXKHBAHHsT yBeJHYH-

Mo-4-T

BaeTcs By 146 Hop-

KNHMaTHYeCKHX YCIOBHSAX 3uMbl (ropofia
Kpaiinero Cepepa u CubHupm), a Takxe
ceteli ¢ NOBHILEHHO CTeneHbLIO 3aco-
pAEMOCTH K HOpPMAaTHBaM YHCIEHHOCTH
MOTYT IIDHMEHITbCS NONPaBOYNHE X0-
shpHIMeHTH, ycTaHaBlHBaeMele Ha Me-
CT3X BLIIIECTOSUIHMY OPraHU3allUIMH B:
3aBHCHMOCTH OT KOHKPETHHIX YCHOBH
SKCINyaTalluy ceredt

Tab6anrua 9,19, ObcrykHBaHHe KaHAJNH3aUMHOHHHIX
OYHCTHBIX COOpYXKeHHi

TpyAOeMKOCTb OGCAYXHBaHHA, HOPMO-%-T
OAHOTO 9JIeMEeHTa OYHCTHHX COOpy)KEHHﬁ
DIIEMeHTH OWHCTHEIX NPOH3BORUTENABLHOCTbIO, THC. M3/CYyT
CcOOpyXKeuHr#l
mo 15 | 16—50 | 51—150 | 151—~300] “3g0 "
Pewerkn ¢ pyyHoft o9HcTXoft 7506 7715 — —_— —
Pemerkd ¢ MexaHnueckofi oumcr- [ 7506 7923 10217 11259 ( 12302
Koft
IleckoNOBKH — — — —_ 11 259
TleckonoBku, 060pyAoBaHNLle Iy~ | — — - — 9 908
JPO3/1eBaTOpPOM
IlecKOMOBKYH H 2KHPONOBKY 5630 6672 7 923 8549 | 11259
IleckomoBKM K XKuDOJOBKM, o6o- | 4954 5871 6972 | 7523 9908
PyAOBaHHBE THAPO/IEBATOPOM
I Byxbpapycubie orcTofiiuky (3m- | 7506 —_ — — —
mel%u)
epBHUHMe OTCTORHHKH (ropu- 7298 8340 9591 | 11468 [ 13970
30HTaAbHHE, BepTHKaJbHBE, panm-
anbuble)
Bropuunble oTcTofiuukH (ropu- | 6255 | 6672 7715 8549 9 591
souTanbHLle, BepTHKaAbHHE, panu-
a/1bHble)
KourtakTHbie peaepByapH 5421 5630 7 089 8 340 9 591
Meraurenku 7506 8757 1 10217 | 11250 | 18348
BrodunbTpe, aspodbuabTPr 7298 7298 —_ — —
Aspotenku 7715 | 8340 9383 | 10425 | 13 553
HnoBHe, NecKOBHe MIOWARKH 4796 6881 8966 | 10008 | 11259
VYcranoBKu pasi nNepekaykm maa | 7298 | 8340 9383 | 10425 | 11885
YeraHoBKM 1O 06€3BOXMBANRIO | — —_ 27731 | 30858 | 33986
ocafixa
YeranoBKH N cymKe ocagka — — 9174 | 141781 19182
BapaGansne Bpamalomuecs cy- | — —_ 9174 | 9383} 9591
IWHJAbHbE OeUH
CoopyxXenus o ynioTHeHmio ocan- | 5315 5421 5838 | 6255 6 464
ka (oTcToMHUKHK)
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TMpoponxenne Taba. 9.19

TpyaceMkocTh O6CAy:MHBAHHS, HOPMO-¥. T
OZMOro SJIeMeHTa OYHCTHHX COODYXeHHR

DJIeMEeHTH OYHCTHMX NIPOH3BOXHTENLHOCTbIO, THC. MY/CYT
COOPYKeHHN

zo 15 | 16—50 | 51—150 | 151—300] %3o°

XnopaTopHble YCTAHOBKH NPH

XJIODHPOBaHUH:

XKHIKHM XJIOPOM 7298 8132 9800 | 12093 ( 14595
XJOpHON H3BeCThbio 8549 9591 11468 | 14178 | 17 098
Kommpeccopsl (Bo3nyXonyBKH) 7298 8340 9383 | 10425 | 11 468

NMpumeuanusa 1. TpyroemkocTs OGCAYKHBAHHs ONEPATOPOM KOMIJIGKCA OYHCT-
HHX COODYXeHHfI POH3BOZHTENBROCTBIO 20 500 M3/cyT cocTamiasier 8340 mopmo-u.r. 2. Ilpm
06CAyMHBAHHH OTEPATOPOM KOMILIEKCA OMHCTHHIX COODYXKeHH#i NMPOH3BOAHTENbHOCTHIO 500—
5000 M*/cyT TpymoeMKOcTb NpHHHMaeTcst IO TMoc/eXHer rpade ¢ koshdHmmenToM 0,5.

Ta6anma 9.20. OBcayxupauue nodell GUABTPALHK

TMaouwaan TpPyROeMKOCTb
YacTKOB 1nojef o6CyKHBAHHA, MpuMeganue
HAbTPaAHH, ra HOPMO-Y T
Ho 15 4796 3a ofcayXmBanHe KaMIBIX
16—20 6 672 nocienyomux 10 ra yuacr-
21—40 9 383 KOB nosielt pHuALTPALHN CBLILIE
41—60 12 093 140 ra TpyaoeMKOCTB yBesH-
61—80 14 804 yuBaercs Ha 542 HopMo-4-T
81—100 17 514
101—120 20 225
121—140 22 935

6) 6OpPTOBEIMH M CNemHaNbHHIMH aBTOMOGHJISMH:

sapaboTHas nyara BojuTesel;

npodu/IaKTHYeCKoe OfCTYXKHBAHHE H PEMOHT aBTOMoGHJeii;

ropiouee;

CMa309HRIe M OGTHDOYHHE MAaTepHaJh;

H3HOC M BO30GHOBJIEHHE ABTOpPE3MHH;

aMopTM3allHa aBroMoOuJedl.

OnnaTa nokymHoii Bogpl. Onsata 3a noayvesnblft ras. JlanHwie
CTATbH OTPAaXKAalOT 3aTpaThl NpeANpPUATHSA HA OIVIATY BOAH  HJIH
rasa, nojiyuaeMbX co CToO-
pOHE, M0 JeACTBYIOWHM Ta6anma 9.21. Obcryxusanue myiabTa
1HeHaM. AHCTAHIMOHHO-ABTOMATHYECKOro

Boamemenne 3aTpaT Ha yupaBieHus Kananusamuelt
ofciyxHBAHHE BHYTPHAOMO-

o C TpyROEMKOCTh

BBIX cetedl H YCTPOHCTB. ITo KO?lelﬁ]ii(’:r);:ogg:- odxglymnsaunn
Ta,

3TOA cTaThe OTpaXxalores RERALIX CTOVEMX 2 Lot
pacXxofnl, BO3MeInaeMbie XKH-
JIMIILHO - SKCIVTyaTallHOHHBIM 8 340
OpraHM3aNHAM Ha TeXHHYe- 5%?_]530 5310
ckoe ofGcnyXHBaHMe, NJa- 151—300 9 800
HOBO-NIpelyIPEHTEbHEA H Cuite 300 10 425
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Ta6nnuna 922. HopmaruBHas TPYAOEMKOCTb Nofad M BOXE!
H nponycka crounnlx Bog mis MTP u cnyxampu x

CpeaHecyTOYHHH
Kareropuu ofnem nozxaql; c;?ea;,fé’ffroi%’f nr(x);al“(:looaon:‘;
NpeANpHATHSA BOAB H IIpONycKa (NponyckKa CTOYHHX BOA),
Mo sTamaM CTOYHHIX EOA. HOPMO-4-.T
THIC. M
1 Caeie 700 2 074
11 401700 2 705
111 201--400 2944
v 81200 4273
\% 21—80 6 254
BHe xareropuu 3—20 15 539

TeKyIIHH DEeMOHT cereft W yCTPOHACTB, HAXOAMIIHXCA BHYTPH 3LaHHH.
OrnpefesienHe CyMM pacXofoB IIPOH3BOJHTCS HCXOIs M3 pasMepa XH-
JIOH nlomany, obecnedyeHHONR COOTBETCTBYIOUIHM BHAOM 000pyLOBaHKA,
H TapH(OB, yTBEPXKAEHHHIX HCIOJKOMaMH MecTHHIX CoseroB. B Tex
cJydYasx, KOIJla MpellpHsATHA  BOLONPOBOAHO-KAHAJIH3ANHOHHOTO
HJIH Tra30BOr0 XO03fHCTBA CaMM OCYLIECTBJAIOT TeXHH4YecKoe oGciy-
JKHBaHHe BHYTPHIOMOBLIX CeTeH ¥ YCTPOHCTB, PACXOAn! Ha 3TH paboTH
BKJIIOYAIOTCS B COOTBETCTBYIOIIHE CTAThH NPSIMEIX 3aTpar.

llexoBbie H o6mesKkcnayaTauMoHHble pacxofnl. [Ipexcrasasior
co6oii pacxoin Mo OOC/AYXHBAaHHIO M YNPABJEHHIO LeXaMH H Ipej-
npuarieMm B uesom. OHH IVIAHHPYIOTCS H YYHTHIBAIOTCA Ha OCHOBE
CTEenHANbHBIX CMeT.

B cMery LeXoBHIX pacXoJoB BKJIOYAIOTCH:

sapaboTHas IJiaTa LeXoBOro NepCoHaJa;

OTYHCJIEHHS] Ha COLHa/lbHOe CTPaxOBaHHe;

pacxoibl Ha TEKYUIMHA DEMOHT NpPOH3BOACTBEHHHIX COODYXeHHH
H 000opyloBaHHS;

pacXofibl Ha COJIEPXKAHHE U TEKYLIHH PEMOHT 3JlaHHfl H HHBEHTap1;

pacXofHl 110 OXpaHe TPy.a;

1IeXOBHIE TPAHCNOPTHEIE pacXOJH;

BO3MeIeHHe 3aTPaT Mo M3HOCY MAaJOUEeHHOIo H GRICTPOM3HAIIHMBA-
JOIIErocsl HHBEHTaps H HHCTPYMEHTOB;

NpoYHe LEXOBHIE PACXOMbL.

Cmera oOIIESKCINYaTAHOHHEIX PacXofOB YUYHTHIBAET aIMHHH-
CTPATHBHO-YIpaBJieHIeCKHE PacXobl, obuIexo3saicTBeHHbE PAaCXOMH,
c6OpHl H OTYHCJEHHS.

1. AZAMHHHCTPATHBHO-YNDABJIEHYECKHE DAacXOfbl COCTOAT H3:

3apa6oTHOM TJIaTH aIMHHHCTPATHBHO-YIPAaBJeHYeCKOro nepco-
HaJa;

OTYHCJIEHHH Ha COUMAJbHOE CTPaxXoBaHHE;

pacxonoB NO KOMaHAMDOBKaM H TepeMelleHHM;

pacxofoB Mo conepXKaHHIO NOXKAPHOR, BOEHHSHpoBaHHOH H cTOpO-
JKeBOH OXpaHH;

NPOYHX PacxojoB.
2. OfmexossaficTBeHHBE pacXOiH COCTOAT H3:
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pacXofioB Ha cozxepxaHHe OOWESKCIIyaTalHOHHOrO TNepcoHana;

OTYHCJIEHHH Ha coLuHa/lbHOe CTPaXOBaHHe;

pPacxofloB Ha COAepXKaHHE, TEKYIMH PeMOHT H aMOPTH3AUHIO
30aHH# H HHBEHTAps OGIIEIKCIIYAaTAUHOHHOTO HA3HAYEHHMS;

pacxolioB mo oxpaHe TpPYAa;

PacxoJioB IO NPOBEJEHUIO OMBITOB, HCCNeOBaHHH, panHOHAIH3a-
TOPCTBY H H3006peraTesibCTBY;

pacXoloB NO MNOATOTOBKE KaJpOB;

IPOYHX pAacXOloB.

3. C6opbl M OTUHC/EHHS BKJIOYAIOT HANOTH, c6Ops M MpOUHe
06s13aTesIbHBE OTYHCJICHHS.

Bueskcnayataunonnsie pacxouni. Ciofa OTHOCAT 3aTpaThl 10O
TEXHHYECKOH MNponaranje, OTYHCJEHHS TPEANpPUATHAM MO TeXHai-
30py M OprHajajKe, OTYHCAEHHUS HA COAEPXKAHHE BHIUECTOAMEH opra-
HH3aIHH H Ap.

IF'nasa Il. 3KOHOMHYECKOE CTHMYJIMPOBAHHE
§ 9.3. Naan no donpam sKOHOMHUECKOrO CTHMYAHPOBAHHS

Ha BoponpoBo/HO-KaHAIH3AUHOKHLIX NPENNPHATHAX H NpeANpHs-
THAX rasoBOro xo3siicrea ofpasyloTcs TpH ¢dOHZZ 3KOHOMHYECKOTO
CTHMYJIHPOBaHHA: GOHJ MaTepHAJLHOTO NOOLLPEHH s, (OHJ COLHANBHO-
KyJIbTYDHBIX MEPONPHATHHA H KHJHIHOTO CTPOMTENIbCTBA, (OHX pas-
BUTHS npou3BoAcTBa. Hasnauenue H nopsagok o6pasoBaHHS NepedHc-
JIEHHBIX (IOHIOB NoKasausl B Tabx. 9.23.

[Ips HenoBrIMO/NHEHHH NJIaHA NO GOHLOOOPA3YIOUIHM TTOKA3ATeNAM
OTYHCJICHHS! OT NPHOLUIH B GOHIBI SKOHOMHYECKOTO CTHMYJIHPOBAHHA
YMEHBIIAIOTC MPOTHB NJIaHA. PasMep yMeHbLIEHHs OTYHCJNEHHA 3a
HEJOBHINONHEHHYIO YacTh IJIaHA ONpejesseTcs Mo HOpMAaTHBaM, Mo-
sumenHbiM Ha 30 %. Ilpu nepeBmmno/seHnu 1wiana no ¢ouxoobpa-
3YIOIMM TNOKAa3aTesIAM JONOJHHTE/]bHLE OTYHC/IEHHS NPOH3BOAATCA
B npejie1ax MOJNYyYEHHOH cBepXIIAHOBOH NPHOLUIM MO MNOHHXEHHBIM
Ha 30 % HopMaTHBaM.

NMpumep. B niane rofoBhie AOXOAHW OT peaNH3alUHH NPOAYKLUHH
BOAONPOBOA M YCJIYT KaHAJNH3aIHH HACeJEHHIO, a TAKXKe Ha KOMMY-
HaJIbHO-GHITOBBIE HYXKIH npefycMoTpers B pasmepe 1200 twic. pyo6.,
a GanaHcoBas NPHOLLIE cocTaBiser 162 twic. py6. HopmarhBH OT-
YucJIeHHA OT NPHOBUIH yCTAaHOBJEHH B pasMmepax:

B QOHJ MaTepHaNbHOro NoowpeHns — 2,24 % oT cyMMHl J0XO/0B
OT peasM3alHH NPOAYKUHH H YCJYr HaceJeHHIO H Ha KOMMYHalbHO-
6uToBRe HYyxAH H 16,6 % oT obwed cymmn 6anaHcoBo#t MpHOBLIH;

B (OHI COLHAJBHO-KY/bTYDHBIX MEpPONPHATHA H KHJIHIIHOIO
crpoutesberBa — 30 % OT (OHAOB MaTepHaJbHOTO NOOWIPEHHS,;

B (OH] pPa3BHTHS NMPOH3BOACTBa — coorBercTBenHo 0,36 1 2,65 %.

dakTHYeCKH NOJYYEeHO JOXOAOB OT peatH3amuM NPOAYKHHH H
yCAyr HacesieHHIO, a TaKkkKe Ha KOMMYHaJbHO-GHTOBHIE HYXIH Ha
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cymmy 1320 Thic. py6. (I Bapumant) u 1100 thc. py6. (II Bapuanur);
GanancoBasi npHObLIb COOTBeTCTBeHHO paBHa 192 u 132 Thic. pY6.
[1naHoBRie OTYHCIEHHS OT NMPUOGLLIM COCTABAT:
B (OHA MaTepHaJbHOrO NOOLLPEHHS

1200.0,0224 4 162.0,166 = 53,8 THC. PYG.;

B (OHJ COLHANbHO-KYJbTYPHLIX MEPONPHATHH M XHIHIIHOTO
CTPOHTENILCTBA

53,8.0,3= 16,1 THC. PY6.;
B (oHA pa3BHTHsA NpPOH3BOJACTBA
1200.0,0036 4 162-0,0265 = 8,6 Teic. py6. uan 16 9% ot donna maTepraasHOro
NOOLIPEHHS.

daxTHyecKHe OTYHCJIEHHS OT NPHOLIM COCTABSAT:
B (OHJ MaTepHaJbHOTO MOOLLPEHHUS

1 Bapuant: 53,8 4 (1320 — 1200)-0,0224-07 4 (192 — 162).0,166-0,7 =
= 59,2 THiC. PY6.

I1 Bapuawnt; 53,8 — (1200 — 1100)-0,0224-1,3 4 (162 — 132)-0,166-1,3 =
= 44,4 THC. DPY6.;

B (OHA COLMANBHO-KYJBTYPHHIX MEPONDHATHH M IKHIHIIHOTO
CTPOHTEJNILCTBA

1 Bapunant: 59,2.0,3 = 17,8 TthC. pPY6.

I1 sapnant: 44,4.0,3 = 13,3 THIC. PYO;
B (OHA pa3BHMTHA IIPOH3BOACTBA

I Bapnant: 59,2-0,16 = 9,5 THIC. pY6.

I1 BapnanTt: 44,4.0,16 = 7,1 thiCc. PY6.

HesaBucuMo OT BhINOJIHEHHs NJaHA NO (oHA0OGpas3yioOmuM mo-
Kasare/sIM OTYMCJEHHs B (OHJ MaTepHANLHOTO NOOUIPEHHS NPEANpHS-
TMHl BOZONpPOBOAHO-KAHAJNH3AIHOHHOTO XO3fHCTBA MOJJEXAT YMEHb-
IIEHHIO NPH aBapHAX HA COOPYXKEHHAX M CETAX MO BHHE 5THX Mpel-
npusitufi. KoHKpeTHEIe pasMepsl NOHHIKEHHS CYMM OTYHCJEHHil ycTa-
HABJIMBAIOTCS MMHHCTEPCTBAMH JKHJIHIIHO-KOMMYHAJILHOTO (KOMMY-
HaJNBHOTO) X03sHCTBAa COIO3HLIX pecHnyGJ/IHK C yYacTHEM COOTBETCTBY-
IOHHX KOMHTETOB NpodCcoio30B.

Ha npeanpusTHsX BOAONpPOBOAHO-KAHAJIH3AIMOHHOTO XO03MMACTBA,
nepeBeneHHblx no peuenuio M)KKX PCOCP na ycnoBust miaHupoBa-
HHSL ¥ 5KOHOMHMYECKOrO CTHMYJIHPOBAHHS PalHOHAJBLHOIO HCIOJB30-
BaHHUsS BOAH, (HAKTHYECKHH pasMep OTYHCJIEHHH OT NpuUGHUH B (OHAH
5KOHOMMYECKOFO CTHMYJ/HDOBAHHS YBEJIHYHBAETCH INPH COKPAIIEHUH
noTepb BOAH Y TNOTpeGHTENEll W CHHXKEHHHM DAacXofOB 0 OCHOBHOM
TNPOH3BOACTBEHHO-X03ANCTBEHHON JeATEJLHOCTH 110 CPABHEHHIO C IJIa-
HOM. 3a NpPOTHBONOJIOMKHBE H3MEHEHHs BbllleyKa3aHHEIX oKasaTenei
pasMep OTYMCJIEHHHl OT NPHOGBLUIM yMeHbIUAeTcs.

[lo rasoBomy x03sHCTBY (aKkTHyecKve HauucieHus ¢oHIa Mare-
pHanbHOrO MOOLIpeHHs NPOM3BOAATCA B NpelesaXx CyMM, mpexycMo-
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TPEHHLIX B IJIAHE MpPH yCAOBHHM oGecrneyeHHsl NPEANPHATHAMH H
OpraHUsanHMsAMH 3Toro xosaiicTsa GecrnepeGoitHOro cHaGKeHHS rasoM
noTpeGuTeNeil B npenenax YCTAHOBJIEHHBIX JHMMHTOB ((POHIOB) OT-
nyckarasa. IIpH sToM no yKasaHHBIM NpeanpHATHAM H OpraHH3AMUAM
He JIOJUKHO OBITh NPEBLIIEHHS CMEThI 5KCINYaTANMOHHBIX PACXOLOB
(6es omuaTsl MOCTaBUIMKAM 32 MOJNYYEHHHH ras).

QOHI MAaTEPHANLHOrO MNOOWPEHHS MOXET OHTh YBeJHYeH NpH
5KOHOMHUH NOTPeG/IeHHs rasa oT BHeJPEHHs] OpraHH3aMHOHHO-TeXHHYe-
CKHX MEpONPHATHH U CHHKEHHs NOTePb rasa. [Ipx 3ToM cymMMa cpesicTB,
HampaBAeHHBX HA yBenddyeHHe (OHNA MATEPHANBHOTO MOOMIpEHHS,
He JOJKHA npeBpliath 50 % AOCTHTHYTOH 3KOHOMHM.

B cnyyae nepeGoeB B cHaGxeHUH ra3oM norpe6urenel B npengenax
YCTaHOBJICHHBIX JIMMHTOB (OHIOB) OTNyCKa rasa, mepepacxoja OT-
NyCKa CBEpPX YCTAHOBJIEHHHIX JIMMHTOB NOTPEGJIeHHS rasa NpoMbl-
JIeHHBIMH TOTPEGHTENAMH, aBapHil 10 BHHE [a30COHTOBHX MPEXNpHs-
THH ¥ NPEBBIIEHHS CMeThl SKCIIYaTAllHOHHHIX PACXONOB (OHA Ma-
TEPHAJILHOIO MOOMPEHHs YMEHbIIAETCH.

['a30COHLITOBHIM TNpPEANPUATHAM NPH NPEBHIIEHHH KBApPTAJbHLIX
(GOHIOB OTHNYCKA ra3sa mnpOMBILUIEHHHIM NOTPEGHTENSIM IWIAHOBHIH
pasmep (oHAA MaTepHANLHOrO MOOLIPEHHS 33 KaMIple CYTKH, B KO-
TOpPHIX OBIIO JONyIWiero npeBoluleHHe, NmoHHxKaercs xo 1 %.

KoHkpeTHbie pasMepn yBeduuyeHHs (yMeHbIUEHHs) (QoHZA Mare-
pHAJBHOFO NOOUIPEHHS YCTAHABJIHMBAIOTCH MHHHCTEPCTBAMH  JKH-
JIMIHO-KOMMYHAJIbHOTO XO3fIHCTBA COIO3HBIX pecnyGauK (pecny6iiH-
KaHCKHX [VIaBHBIX YIpaBJIeHH# ra3oBOro Xo3sicTBa) 1o COrIacOBaHUIO
C MeXBEIOMCTBEHHEHIMH KOMHCCHAIMH IIPH TOCINIAHAX COIO3HHIX pec-
ny6auk. Ilpy 5TOM MuHuMasibHEIA pasMep (OHAA MaTepHANbLHOTO
MOOIIpeHHsl He MOXeT GulTb HHxe 40 % mnuIaHOBOA CyMMBI.

§ 9.4. Mpubeiib U ee pacnpegeneHHe

Pasmep ofwelt (6anancoBoil) npHGbLIM onpenensieTcs B IUIaHe
KaK cyMMa MpHOBUIM (YGHITKOB) OT peajHsanuH NPOLYKUHH (YyCayr)
OCHOBHOH 1eATeJbHOCTH, NPOAYKUHH BCIOMOraTe/IbHbIX MPOHU3BOACTB
M MOJACOGHBIX XO3fIHCTB, a TaKkKe OT IVIAHHPYEMBIX BHEDEANH3alHOH-
HBIX JIOXOJOB M pacxojnos. PacnpeneneHue 6anaHCOBOH npuGLLIH TO-
Ka3aHO Ha CXEME€, NpHBeIeHHOH HHUXKE.

IlpennpusaTHs, He ofGecrneyHBaioUlHe BHIOJIHEHHE IJ1aHA 1O NpH-
Oulyiv, B MEPBYIO OYepeap BHOCAT B OOjKeT IJIATY 32 NMPOU3BOJACTBEH-
Hple (POHABI H TPOLEHTHL! 32 GaHKOBCKHE KpEAHT, 3aTeM NPOHM3BOLAT
COOTBETCTBYIOIIME OTYHCJIeHHST B (QOHAB 3KOHOMHYECKOro CTHMYJIHPO-
Banust. OcraBwascss yacTb nNpHOLWIM pacnpelensieTcs N0 Ipyrum
HanpasJIeHHSIM NPONOPUHOHAJBHO MJAHOBOMY PasMEpY MOKa3aTeleH.

CBepxI1aHOBAs IPHOBLIb HCTIONb3YETCst HA AOTIOMHHTEIL HEIE OTYHC-
Jenus B QOHIAL 5KOHOMHYECKOTrO CTUMYJUpOBAaHHA, BBHIIIATY MpeMui
IO MTOTAaM COIIHAJIHCTUYECKOr'0 COPEBHOBAHUSA MEXKAY NPEANPHATHAMHU
(BcecowsHOro, pecny6lIHKaHCKOro, 06J1acTHOTO, FOPOACKOro H T. m.),
BO3MelICHHE CBEpXMJIAHOBLIX YOLITKOB OT 3KCINIYAaTALHUH KHJIHILHO-
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KOMMYHaJIbHOTO X03fificTBa, NOralleHHe KpeauTa, NMPeiOCTaBJIAEeMOro
GaHKOM Ha BpeMeHHOe BOCIOJHEHHe HEJOCTATOYHOCTH COGCTBEHHBIX
OGOPOTHEIX CpeACTB, LEHTPAJH30BaHHbIE KAaNHTAJIOBJNOXKEHHA M HeE-
KOTOpEIE [APYTHe LENH B COOTBETCTBHH c yKasaHHsmu CoBera MuHH-
crpoB CCCP u CoBera MHHHCTDOB COIO3HBHIX pecnyGanK. PasHHL
Mexny ofuell cyMMoil cBepXNJaHOBOH NMpPHOBIM M YKa3aHHBIMH I3
TexkaMH HampasJjsiercs B OlofKeT B BHAE CBOGOJAHOro OCTAaTKa CBEPX-
IVIAHOBOH NPHOLLIH.

Ilpu oruncienuu B GlOXKeT IIATH 32 IPOU3BOACTBEHHEIE (DOHJLI
YYHUTHIBAeTCS, YTO NPEANPHATHS BOLONPOBOLHO-KAHAJIM3ALMOHHOIO
¥ Fa30BOr0 XO3s1HCTBA OCBOGOXKAAIOTCHA OT IVIAThl 3a BOAONPOBOAHBIE,
KaHaJIH3alMOHHBIE, Ta30Bble M TEIVIOBHIE CETH, BKJouas BOXOBOAHI,
KaHa/IH3alHOHHbIe KOJIJIEKTOphl; BOLO3a0OpHLIE, OUHCTHbIE M APYTHE
FOJIOBHBlE COOPYXKEHHSI BOXONPOBOAA, OYHCTHHIE COOpYMKEHHs KaHa-
JIM3aLMH; NPOU3BOJACTBEHHbIE 3[[aHHA; COOPYKEHHS, NpefHa3HaueHHbIE
JJisl OYHCTKH BO3AyWHOro GacceilHa OT BPeIHLIX OTXOLOB NPOHM3BOA-
CTBa; 3€JIeHble HAacaxIeHHs M BHelHee O6JIarOyCTPOHCTBO, HYHCJSA-
muecss Ha OanaHce NpeANpPHATHA B COCTaBe OCHOBHbIX (oHIOB. 3a
OCTa/bHble NPOM3BOACTBEHHblE (OHMBI (OCHOBHBIE (POHABLI PEMOHTHOM
6asul, NMPOU3BOACTBEHHOe OCOpPYNOBaHHE, HOPMHpYyeMbie OGOPOTHbLIE
CpeACTBAa M T. N.) IJIaTa BHOCHTCA B pasmepe 6 % or HX cpegHerofo-
BOH CTOHMOCTH.

§ 9.5. 3ddexTHBHOCTD OPraHH3ANHOHHO- TEXKHYECKHX MEPOTIPHATHI
H NpPEeMHPOBAHHE 32 H300peTeHHS
H PallHOHAJH3AaTOPCKHE NPeRJOXKEHHS

SpdeKTUBHOCTL OPraHH3AIMOHHO-TEXHHYECKHX MEpONpUATHH oOf-
pelesiercsl COLHANbHEIMH H YKOHOMHYECKUMHM INokasatenasmu. K co-
IHANBHBIM TIOKA3aTeNIsAM OTHOCATCA: YJYYIUEHHE CAHHTAPHO-TEXHHye-
CKMX, THTHEHHYeCKHX ¥ NPOH3BOACTBEHHHIX YCJIOBHH Tpyxa pa6ora-
IOIMHUX, TEXHUKH Oe30MacHOCTH, COKpalleHHe XOJAM DYYHOTO TPYAa,
NOBbIIIEHHE YPOBHS H KayecTBa OOCHYXKMBAHHsS HaceNeHHs H Ap.

ITokasarenem 3KoHOMHYeCKOH 3(h(EKTHBHOCTH CJYXHT TOLOBOMH
3KOHOMMYECKHH 3(dekT (rogoBasi 3KOHOMHsI) OT BHEXDEHHsI Mepo-
NpHATHSA, OnpexeaseMuli no ¢dopmyJe

3 =(C, + Eq-Ky) — (Cz + Eg-Koy), 9.5)
rae C;, — ce6ecTOMMOCTb rOfZoBOH NPOAYKUMH (YCAYT) A0 NMpPOBENeHUs
meponpuaATHda, py6.; C, — To xe, mocje NPOBEJEHHS MEPONPUSTHS;
K, — KanuTajJOBJIOXKEHHS MJIH CTOHMOCTb MPOU3BOACTBEHHBIX (hoH-
JOB 1o MpOBENeHHs MeponpHaTHs, py6.; K; — To ke, mocne mnpoae-
JeHus Mmeponpusatusi; E, — HopMaTHBHbIA KO3(DOHUHEHT 3ddeKTHp-
HocTH KanutanoBjoxeHuii: E; = 0,15,

OpraHH3aLUHOHHO-TEXHHYECKHE MEPONpPHATHS MOTYT OHTh 3amya.
HMpOBAHEl HAa OCHOBe M300peTeHHH M DalHOHANH3ATOPCKHX mpepo-
®euu#t. Buimnata Bo3HarpaxieHH# WX aBTOPaM OCYIIECTBisiercy
B cooTBercTBUH c «[looXKeHHeM 06 OTKpPBITHAX, H300PETeHHsx K pa-
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Ta6auma 9.24. Pasvep BosHarpamIeHHs 3a PaUHOHaNH3ATOPCKHE

NpenJIOKEeHHS
CyMMa rofoBoii 3KOHOMHH, BosHarpaxjieHHe 3a panHoHaJH-
pYyo. 3aTOPCKOE NpepioXenHe

Jo 100 17 % sxoHOMHHM, HO He meHnee 10 py6.
Or 100 no 500 7% » - 10 py6.

» 500 » 1000 5% » —+ 20 pys.

» 1000 » 5 000 39 » ~+ 40 py6.

» 5000 » 50000 2% » -+ 90 py6.

» 50000 » 100 000 1% » —+ 590 pys.

» 100000 u Bblme 0,5% » ~ 1090 py6.

IHOHAJM3aTOPCKUX MpeoKeHHsIXy, YTBepxKaAeHHbM [TocTaHOBIeHHEM
Cosera MunncrpoB CCCP Ne 584 or 21 asrycra 1973 r. u «HHcTpyk-
uMei o mopsiKe BHIIATHl BO3HATpaXKACHHSA 3a OTKphLITHUSA, H300pere-
HHSl M PalMOHAJM3ATOPCKHE MpelJoXeHHs», yTBepxkieHHoOA [ocko-
mureroM Cosera MunuctpoB CCCP no xenam u3o6peTeHHH W OTKpHI-
it 15.01.74.

Bosnarpaxnenne 3a u3o6peTeHHe BHINJIAYHBaeTcss aBTOPY B Te-
yeHHe D JIeT ¢ Hayasla MCIOJb30BaHHS M306peTeHHsl Ha npeAnpUATHH
B pasMepe 2 % OT CyMMbl rof0BOil 9KOHOMHH (TOLOBOro 3KOHOMHYe-
CKOro 3d¢eKra), MOJYYeHHOH B KaXKIOM KajleHAapHOM roiay. DKOHO-
MHSI KaXJO0To MOC/AeLYIOWEro Irofa Onpefensiercss B CpaBHEHHH C AaH-
HLIMH TOZa, MPEJUIECTBYIOMETO HAYaJy HCMOJb30BaHHsI H300peTeHHs
Ha RaHHOM NpeANPHATHH; MAaKCHMAaJbHO JONYCTHMBIA pasMep BO3-
Harpax/eHus 3a OJHO H3oGpeTeHHe cocTaBasier 20 Thic. pyo.

Pasmep Bo3HarpaxeHus 3a panMOHANH3ATOPCKHE MPEJIOMEHHS
onpesensiercss B 3aBHCHMOCTH OT CYMMBI TOJOBOH 3KOHOMMH, MOJY-
yeHHOH B IepBOM IOy HCIIOJb30BAHHS NPeNJIOKeH s (nep Buie 12 mecs-
IeB C HayaJja HCIONb30BaHHA), B COOTBETCTBHH C JaHHBIMH Tabu. 9.24.

Pasmep Bo3HArpaxIeHHA MOXET GhITh YBEJHUYEH [IpM PacCIIHPeHHH
o6beMa NPUMEHEHHS PaIHOHAMH3AaTOPCKOTO NPENJIOKEHHs BO BTO-
poM roxy. B stoM ciyyae cymMMa rofoBol 5KOHOMHH H COOTBETCTBY-
Iomas ed cyMMa BO3HArpaXJIeHHsi PACCYHTHIBAIOTCS HCXOAS H3 MaKCH-
MaJbHOro o6beMa HCIOJb30BaHHS NPENJONKEHUs BO BTODOM oLy,
a aBTOpy HPOU3BOAHTCA JOTIAaTa BO3HATPaXJeHHS.

Ecnu pauHoHANH3aTOPCKOE TNPENNIOKEHHE HCMOJb3yeTcs MeHee
rofa, To pasmep BO3HarpaxkJIeHHs YYHTHIBAET mepHoj ero (Qakrude-
CKOTO HCIOJIb30BaHHUS

Pasmep BosHarpaxkaeHus 3a usobpereHuss B; u paumoHasusaTop-
CKHe mnpejoxeHHs By, He cosjalomue 3KOHOMHH, ONpelensercs
no dopmyJaam:

By = K;-Ky- Ks- K- 20; (9.6)

By = Ky K- K510,
raze K; — xoa¢pHIHEeHT HOCTUTHYTOTO NOJIOXKHTENbHOTO 3(derTa
(konebaercs or 1 p0 5); K; — koapdunuent o6beMa HCONB3OBAHUSA
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(koneGnercs npu pacuere B, or 1 1o 8, npu pacuere By — or 1 1o
10); K3 — ko3dHUHMEHT CMOMKHOCTH DelIeHHOH TeXHHYECKOH 3a1aqH
(xonebnercst mpu pacyere B, ot 1 10 6,25, npu pacuere B, — or 1 10
10); K, — rosQdHUHEHT CYLIECTBEHHHIX OTHYHA (Ko/MeGaercs oT
1,25 no 4).

KonkperHpie 3Havenuss Ko>3POHUUEHTOB pernamenTnHpoBaHul ¢MH-
CTPYKLHE# 1O omnpeieJIeHHI0 PasMEpa BO3HArpamjeHHs 3a M306peTe-
HHSl ¥ DAalMOHAJIH3ATOPCKHE NPELJIOKEHHS, He CO3ZAIOUIHE SKOHO-
MHH», yTBepxpeHHOH [‘ocyzapcTBeHHBIM KOMuTerom CoBera MuHH-
ctpoB CCCP mo genam usobpeTeHu#i U OTKPHITHH or 15.01.74.

BosHarpaxenne sa usoOpeTeHHs! H PaUHOHANH3ATOPCKHE mpes-
JIOXEHHS, HE CO3AAlOUHe SKOHOMUH, BEIIVIAYHBACTCS eJHHOBPEMEHHO
B COOTBETCTBHH C NMOJYYEHHOH MO pacyeTy cymMMoill, HO He BhILIE
20 Tsic. py6. 3a usobpereHue u 5 THC. py6. 3a pauuoHANIH3aTOPCKOE
npeyIoXKeHue.

§ 9.6. TexrHKO-9KOHOMHUeCKAs OHCHKA adiheKTHBHOCTH
NpHMEHeHHS OYHMCTHLIX COODYXKeHHil

Hcxonnbie naHHbIE: NPOM3BOAUTENBHOCTD — 40 THC. M%/cyT, pac-
xon koaryasHura — 50 wmr/m, pafion — Komu ACCP.

Ins cpaBHeHHs NPHHHUMAIOTCA TPH BApPHAHTA TEXHOJOTHYECKHX
CXeM NOATOTOBKH BOABI: ABYXCTYNEHYaTas OUYMCTKA B OTCTOMHMKAX
¥ GuabTpax, ogHocryneHdaras ouyucrka Ha KO, apyxcryneHuaras
OYMCTKA Ha (aotopuiabTpax. CpaBHeHHE H BLIGOpP ONTHMAJBLHOTO
BapHaHTa OCYUIECTBJISETCS [0 MHHHMYMY MNpHBeAeHHHX 3atpar Il;:

I; = C; 4 EgKy,

rae C — sKcmiyaTauHoHHbIe 3aTpathl 1o i-My BapuaHry; K; — xamu-
TaJbHBEIE 3aTPATH 10 i-My BapHAaHTY, ONlpe/e/sieMble HA OCHOBE YKpyIl-
HeHHBIX CMETHBIX HOPM HJIH pacyeroM; E; — HopmaTHBHbIA K03(pdH-
LHMEeHT 3((PEeKTHBHOCTH KAMHTAJbHBIX BJIOMEHHH, NPHHHMAEMBIA st
cHCTeM BojocHaGxeHusi B paiioHax Cesepa pasHhiM 0,008.

B pacyerax npHHATH TOJBKO KAalHTAJOBJOXKEHHS H IKCIIyara-
LHOHHEIE PAaCXOIHl, PasjaHyaroLIHecs no papuanTam. Kamuranosioxe-
HHUsl B COODYKEHHsl, KOTopble MPHMEHSIOTCA BO BCEX TPeX BapHaH-
TaX M MMEIOT NPHGIH3UTENbHO OAMHAKOBLIE CTPOMTE/bHHIE OGDBEMEI,
a TakKe MaJio OT/IHYalomuecs SKCIVyaTallHONHLIE pacXoisl, B pacyere
He YYHTHIBAIOTCSH.

Pacuem no eapuanmy [

Kanunranosnoxennsi K;. 3a ocHOBy pacuera NpPHHAT THIOBOH
npoekt 901-3-59 na Q = 50 THIC. mM%/cyT ¢ moJIHOf CMeTHo# crowu-
MocTbio 892,64 Thic. py6., COCTOSALIEH H3 CTOHMOCTH CTPOHTENbHO-
monTaxHuX pador (CMP) 786,05 Tric. py6. u crouMmocTu o6opynosa-
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Hus 106,59 Thic. py6. IIas npousBomurenbHocTH 40 TeIC. M%/cyT
CMeTHasi CTOMMOCTb ONDENEeJSAETCSs C MOMOMbIO KOoahdHUHEHTa Npo-
HOPLHOHANLHOCTH, paBHoro B naHHoM cayudae 0,8. [TorHas cmernas
crouMocth coctaBur 892,64.0,8 = 714,11 TeC. py6., CTOHMOCTB
CMP — 786,05.0,8 = 628,84 TeIc. py6., a CTOMMOCTb OGOpYIOBa-
Husg — 106,59.0,8 = 85,27 Teic. py6.

AkcnuyaTauHoHunte pacxoibl C,. OHH BKJIOYAIOT CTOMMOCTb KOa-
ryasiHTa 3;, aMOPTH3ALHOHHEIE OTUHCJEHHS 3J,, CTOHMOCTb TEKYLIEro
peMoHTa 3J; U mpoyHe pacxoinl . [Ipu ompeneseHUH 3THX BeJHYHH
MOJIy4aloTcsl CJEAYIOUHe 3HAYeHHs pacXOloB:

1. CroumocTb Koarynasura: J; = 1423,5.55 = 78 292,5 py6. Ona
onpegesisieTcsi HCXOASl U3 rOLOBOrO pacxona

Q. = D, Q, = 50-40 000-365/(1000- 1000) = 730 T

(c yyeroM BOAHOH 4acTH TOBapHOTO KoaryjasHra Q, = 730.1,95 =
= 1423,5 T) u croumoctH | T ero u3 pacuera ONTOBOH LEHH], 3aro-
TOBHTEJIbHO-CKJIAJACKHX PAacXoj0B H CTOHMOCTH TPaHCIOPTHPOBKH
(85. py6.);

2. AmoprusauuonHble oTYHCHeHHA: 3, = 628,84.0,05 4 85,27 X
X 0,11 = 40,82 Tmic. py6.;

3. CrouMoCTh TEKyLIero peMoHTa: 9; = 714,11.0,01 =
= 7,14 TBIC. PYO.;

4. Ilpoune pacxonms: J, = (78,24 + 7,14).0,06 = 5,12 TrIC. pY6.

OGwre sKcnnyaTalHOHHBIE PAacXOABI: C1 = 78,29 + 40,82 +
+ 7,14 + 5,12 = 131,37 T8iC. PY6.

HpHBeaeHbee 3arparsl IT; = 131,37 + (7,14.11.0,08) =
= 188,5 ThHIC. PYO.

Pacuem no eapuanmy I1

Kanuranosnoxenns Ki;. 3a ocHOBy pacuera mpuHAT THIOBOK
npoekt 901-3-57 Ha Q = 40 THIC. M®/CYT € NOJMHOA CMeTHOH CTOM-
Moctbio 633,63 Teic. py6., B TOM 4Hcae crommocthlo CMP
370,95 thic. py6. u CTOMMOCThIO ofopynoBanus 122,68 Tuic. py6.

AkcnayaTauuoHuble pacxoibl Cy;. OHH BKJIOYAIOT T€ e COCTaB-
AfIOUMe, YTO H B BapHaHTe I:

1. Croumoctb koarynsHrta: 3; = 78,29 Thic. py6.;

2. AmopTu3anuoHHbIe OTuHCJHeHHA: 3, = 510,95.0,05 + 122,68 X
X 0,11 = 39,03 ToIC. PY6.;

3. CrouMoCTh  TEKyLIEro pemoHTa: 3y = 633,53.0,01 =
= 6,33 THIC. DYO.;

4. Tlpouue pacxoasl: I, = (78,29 + 6,33).0,06 = 5,07 Tuic. pPY6.

CymMapHBIe 3KCniyaTallMOHHEIe pacXofsl no Bapuanty II: Cpp =
= 78,29 + 39,03 + 6,33 + 5,07 = 128,72 THC. PpY6.

IlpuBenennbie 3aTpathl IT;; = 128,72 4 (633,63-0,08)=
= 179,10 TeIC. PY6.
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Pacuem no eapuanmy I11

Kanuranosnoxennss K. ITon droroduibTpsl nepeobopyaylorcs
GUABLTPHl CTAaHUMH oGe3keNe3HBAHHUSL CO CKOPOCTbIO (HIBTPOBAHHS
4—6 M/u (tunoBoil npoext 961-3-49). ITonnas cmerHast CTOMMOCTD 110
npoekty cocrtaBaser 416,94 Tec. py6., OHa BkJOYaeT CTOHMOCTDb
CMP 315,96 Teic. py6. u crouMocTb ofopynoBanust 100,98 ThiC.
py6.

B cocTaB THNOBOro npoekTa BXOZHT HacocHas craHnus 11 moxnreMa
nosysaray6JeHHas c¢ pasmepaMu B naaHe 12X 36. Crommocth €e
cocrapasier 123,25 tec. py6. (cromMocte CMP — 61,45 Thic. pYG.,
CTOHMMOCTb ob6opynoBaHus — 61,8 ThiC. pYG.).

[lpunaAThIl 32 OCHOBY THIOBOH MNPOEKT He HMEET peareHTHOro
X03f1HCTBA, MOSTOMY B KamHTaJbHBIX 3aTPaTax YUHTHLIBAIOT €ro CTOM-
MOCTb, NpPHHHMaeMmylo [0 THINOBOMYy npoekry 4-18-824. B ofume#t
cMeTHoR croumocTn 223 Thic. py6. croumocte CMP cocraBasier
151 TeIC. PY6., a crommocTh o6GopyaoBaHus — 72 ThIC. PYO.

TexHosoruyeckass cxema paccMaTrpHBaeMOrO BapHAaHTa ROJIKHA
HMeTb HAaNopHBIA pesepByap, pacCUHTHIBAEMbIH Ha 2-MHHYTHOE Mpe-
6niBanue 10 %-Horo o6wvema ounmaemofi Boxel (60 M%). Crommocts
TaKoro pesepyapa (oGopynoBaHus) cocrasiaser 1,7 teic. py6.

Kanutanos/loXeHHst BKJIIOYAIOT TaK¥kKe CTOHMOCTH:

CHCTEMBl BOJOBO3JYIIHBIX pacrnpeieHTeNbHEX TpYyOOmpoBO/OB
(!l =600 mm u d = 100 mm) c nepdopauueit 2 Tc. pyb6.;

M3TOTOBJIEHHS! JePEeBSIHHBIX JOTKOB (uioTaTopoB miomanpio 180 m?
(croumocts 1 M? paBua 3,08 py6.) — 0,54 THC. PYG.;

JONOJIHUTENbHBIX HACOCOB IJIsi MOJAyH BOAK B HAmMOpHHH pe3ep-
Byap — 2,7 ThHC. pY6.

C yueroM BHECEHHLIX H3MEHEHHi B MNpPUHATOM IMpoekTe ofiue
CTpOHTE/IbHBIE 3aTpaTsl cocraBisior: 315,96 — 61,45 + 151 4+ 2 +
+ 0,54 = 408,05 Thic. py6.

CroumocTb 060pyAOBaHHUS: 100,98 — 61,8 + 72 + 1,7 =
= 112,88 THIC. PY6.

Kanuranbuole 3arpatel no Bapuanty III: Kiyjp = 408,05 +
4 112,88 = 520,93 Thic. pY6.

AxcnayaTauHonnbie pacxoab! Crry. OHM BKJIOYAIOT T€ X€ COCTaB-
Jsiiomye, uto 4 B Bapuantax I u II.

1. CroumocTe KoarysisiHTa npH cpepHedt gose 40 mr/m: 3 =
= 40.40 000-365/(1000-1000)-1,95-55 = 62,6 ThIC. PY6.;

2. AmoprusauvoHHble oTuncaenus: 3, = 408,05.0,05 4+ 112,88 x
X 0,11 = 32,8 TriCc. pY6.;

3. CroumocTth TeKyIlero peMOHTa: 3y = 520,93.0,01 =
= 5,2 THC. pY0.;

4. CrouMoCTb 3JIEKTPOIHEPTHH HA MPUTOTOBJIEHHE BOAOBO3AYIINO
CMACH.

Tocneauss onpelessieTcs Mo KOJIHYECTBY 3aTPAYHBAEMON SHEpruy

N = QpH#/(102ny) = 45-50-1,2/(102-0,62) = 43 xBr,
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Ta6anua 9.25. Csoguas TabMHUA 3aTPAT MO BapHAHTaM, ThHC. PYO.

PaccmaTpuBaeMbie Kanutanopaoxe- SKcnayaTallHOHH e NpuBepeHHbe
CXeMH uus K; saTpatl Cy satpata Il
Bapuanr I 714,11 131,37 188,5
Bapuaur I 616,53 127,71 177,03
Bapuant {11 520,93 108,21 149,88
rie Q, — mnoxada Boxw HacocoM (45 a/c); H — noaHu#t Hanmop wa-

coca (50 M Box. cT.); Ny — KIII Hacoca; & — koaddpumueHT 3anaca
MOLIHOCTH.
[onoBofi pacxoi 3/MeKTPOSHEPTHH BhHIYHCAsAETCA Mo dopMyae
A = Pyacat/Mems
rie Ppaeq — PacueTHass (M0 KaTajory) MOUIHOCTb 3JeKTPOABHra-
Tesasl; { — KOJNHYECTBO YacOB PAGOTH 3/1€KTPOABUTATENSA B MO, Moy —
KI1[ saexkTpoaBHraTens, 3aBHCALIMA OT MOUIHOCTH: My = 0,91.

CrouMOCTb 3/I€KTPOIHEPTHH 1O ABYXCTyNeHYaToMy TapHpy: D =
= 43.27,6 + 17 200.0,149 = 3,54 THIC. .

5. Tlpoune pacxogpl: 35 = 67,8-0,06 = 4,07 ThiC. pYO.

CyMMapHbIe SKCIIyaTallHOHHBIe pacXofsl o BapHaHTy I1I: Cryp =
= 626 + 32,8 + 5,2 + 3,54 4 4,07 = 108,21 ThC. pY6.

Mpusegennsie 3arparsl Il;7;. OHH cocraBasiior: [y = 108,21 +
+ (5620,93.0,08) = 149,88 ThIC. PYO.

[Oas yno6crBa cpaBHEHHs MNOJYYeHHHIE Ppe3yJbTaTH CBEJEHH
B tabmuny (taba. 9.25).

DKOHOMHYHOCTh TEXHOJOFHYECKOH CXEMH OUYHCTKM, BKJlouaiomedh
¢oTOpUALTPH, NOATBEpKAAETCA CeGeCTOMMOCTBIO OYHMCTKH 1 MP,
KOTopasi onpejenasieTcss Kak OTHOLIeHHEe TOXOBHIX 3KCIJYaTallHOHHEIX
3arpatT K rogoBOA NpPOW3BOAUTENLHOCTH CTAHUHH BOXOOYHCTKH.

Pacuemn cebecmoumocmu owucmxu 600v. no eapuanmy I

1. Pacxognl Ha 3apmiaaTy H cOUMalbHOE CTPaXoBaHHE oOIpene-
JSIOTCS [0 macfopTHOMY (THIOBOMY HpPOEKTY) KOJHYECTBY PabounX
(28 uenosex) u UTP (2 wenoseka). I'onoBo#t (orx sapmnaTe cocras-
aser 1720.2 + 1580.28 = 47,68 thc. py6. Torza ortyuciendsd Ha
coumanbHoe CrpaxoBaHHe cocraBar 47,68.0,08 = 3,81 teic. py6.

CyMmMmapHasi CTOMMOCTh: J; = 47,68 + 3,81 = 51,49 thic. py®.

2. CrouMoCTb KOAryJsiHTa ompejesneHa padee (78,29 twic. py6.).
CrouMocTh XJI0pa NPH CPeRHEH no3e 3 MT/J1, IPHHATOM BO BeeX CpaBHHU-
BaeMBIX BapHaHTraX, cocTaBiaser 3,6 Teic. py6. O6Guwas crouMocTh
pearentoB: 3, = 78,29 + 3,6 = 81,89 THC. pY6.

3. CrouMoCTb 3JEKTPOSHEPTHM HAXOAMTCA M3 pacuera, 4TO MIA
NPUTOTOBJAEHUS H JO3HPOBAHHS pEAreHTOB HeOGXOAMMBI YeTHpe
Hacoca ¢ 3JeKTpOABHrareJsiMy MomHocTbio 17 kBt (2 pabouux u
2 pesepBHbIx pa6ouux). Croumoctb 3/ekTposHepruu: 34.365.6/(4 X
X 0,9).0,149 = 3,08.

[lnaTta 3a ycTaHOBJEHHYIO MomuOcTh: 34.0,276 = 0,94 Thic. pYO.
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CrouMocTb 3JeKTposHeprun: J; = 3,08 + 0,94 = 4,02 THIC. YO,

4. CrouMOCTh TemJOBOH >3HEPTHH, 3aTpayuBaeMoll Ha OTOIIEHHE
snaHuit, npu Tapude 5,4 py6. 3a 1 T'kan u pacxoge Temna
260 ThIC. KKas-4 (COTVIACHO THMOBOMY npoekty): 3, = 0,26.24 X
X 365.5,4 = 12,2 ThIC. PYO. '

5. CToMMOCTb BOJABI Ha COGCTBEHHBIE HYXKH (10 THIIOBOMY NPOEKTY
pacxox Boapl cocraBisier 2500 m*/cyT) npu tapude 10 kom. 3a 1 M®
(r. CuikToiBKap): 3y = 2500-365.0,1 = 91,25 teic. py6.

6. CrouMocTb TeKymlero pemoHra: Js = 7,14 ThC. pY6.

7. Ilpoyne pacxogu: d; = 5,12 THC. py6.

8. Ilpy omnpexeneHUd aMOPTH3AUHOHHHX OTYHCAeHUE, Kpome
OTYHCJIEHHH 110 COOpYKEHHSAM OYHMCTKH, MPHBEJEHHHIX B NPEXLIAYIIEM
pacyere, HEOGXOJMMO Y4€CTb OTYHC/IEHHA N0 3JAHHIO XJIODATOPHOH
npoussoguTenbHocTbio 10 kr xn10pa B 1 9 (TIT 901-3-15—70). CmeTHas
CTOHMOCTb XJiOpaTopHO# cocraBjsier 48,52 THC. py6., B TOM yucie
croumocte CMP 38,84 TeIC. pY6. M cTOMMOCTL 06OpYHOBaHUSA
9,68 TeIC. PYO.

C yueroM CKa3aHHOro oT4HCJeHHs cocraBaT 38,14.0,5 4+ 9,68 X
X 0,11 = 3,0 Tric. py6b.

O6umue amMopTH3anMOHHBIE oOTYHCAeHHA: 3 = 40,82 4 3,0 =
= 43,82 ThIC. pPYO.

CymMapHble 3KCIIYyaTAaIMOHHBIE 3aTpaTel mo BapuaHty I C; =
= 296,93 TeIC. PYO.

Ce6ecroumocTs ouuctkn 1 M* Bomel: 296 930/(40 000 -365) =
= 0,0203 py6. .

Pacuem cebGecmoumocmu owucmxu 600w no eapuanmy 11

1. Pacxonsl Ha sapmiary H COUHaNbHOe CTPaxOBaHHE onpefe-
JIAIOTCA 1O MACHOPTHOMY (THIOBOMY TPOEKTY) KOJHYECTBY paboyux
(30 yenosek) u UITP (6 uesnoBek). I'onoBo#t douy sapnaaru 1760.6 +
+ 1580-30 = 5732 TrIC. PYO.

C yyerom coumasbHEIX CTpaxoBaHuil: 3, = 57,32 + 57,32.0,08 =
= 61,91 THIC. PY6.

2. Croumocth peareHtoB: I, = 81,89 tHC. pYO.

3. CrouMocTb 3JeKTpOIHepruu: J; = 4,02 Thic. pY6.

4. CrouMOCTb TeIJIOBOH SHEPrHH NPH pacxofle TEMJIA MO THIOBOMY
npoekry, pasHOM 191 Twc. kKaa/y: 3 = 0,191-24.365.5,4 =
= 8,7 ThiC. pYO.

5. CroumocTb pacxoga Bogsl (5200 M®/cyT) Ha cOOCTBEHHBIE HY XKL
3, = 5200.365-0,1 = 189,8 TeiCc. PY6.

6. CrouMoCTb TeKymero peMoHra: Dy = 6,17 THC. pYy6.

7. Spoune pacxoxel: 3; = 5,07 Teic. py6.

8. AMOpTH3aLHOHHBIE OTUYHCJICHHUS : % = 38,184 3,0 =
= 41,18 THC. DYO.

9. CyMMapHEle 3KCIUIyaTauHoHHble pacXoxbl 10 BapHamry [[:
Cy1 = 381,14 ThiC. pyo.

CeGecronmocTs ouncTkH 1 M° Bozer: 381 140/(40 000 .365) —
= 0,0261 py6.
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Pacuem ceGecrmoumocrnu owucmxu 600m no eapuanmy 111

1. Pacxon nHa 3apmJiaTy H couua/jbHOEe CTPaXOBaHHE NPHHHMAETCH
paBHEIM pacxony no Bapuauty II: 3, = 61,91 Thic. py6.

2. CTOMMOCTb peareHTOB COCTOMT H3 CTOHMOCTH KoOaryJsHTa
(62,6 ThIC. pY6.) M croHMOCTH XJopa (3,6 Thic. py6.): J, = 62,6 +
+ 3,6 = 66,2 THIC. PY6.

3. CTOMMOCTb 3/IEKTPOSHEPI'HH, PacXOLyeMoil Ha NPHIOTOBJIEHHE
H JO3MPOBaHHE DEAareHTOB, NPHHHMaeM TaKoH Xe, KaK B NPeXHHX
BapHaHTax, — 3,08 Teic. py6. CTOHMOCTb S/€KTPO3HEPrHH A1 NPH-
FOTOBJIEHHS] BOJOBO3ZYLIHOI'O pacTBOpa ompejeseHa B MpeAblAyLIeM
pacyere H JAa JaHHOro BapHaHTa cocTasiser 2,36 Thic. pyo.

CyMmapHas IvlaTa 3a YCTaHOBJIEHHYIO MOLIHOCTb: (43 — 34) X
X 27,6 = 2,12 ThIC. PYOG.

CyMMmapHbifl pacxos Ha 3JeKTposHepruio: g = 2,36 + 3,08 +
+ 2,12 = 7,56 ThIC. DPYG.

4. CroumocTs TemJoBofi 3Hepruu: 3, = 0,26.24.365.5,4 =
= 12,2 ThIC. DPY6.

5. CroumocTh pacxoja BOAB HAa COGCTBEHHBIE HYXKAB: J; =
= 1960.365.0,1 = 71,54 ThiC. PY6.

6. CroumocTp Tekymero peMoHTa: Jy = 5,2 ThC. pPY6.

7. Tlpoune pacxoxw: d, = 8,68 Thic. py6.

8. AMopTH3alUHOHHLIE OTYHCJ/IEHH ! 3 =328+ 3,0 =
= 35,8 TeIC. PY6.

CyMMapHuble 3KCI/IyaTauHoHHbIe pacxoant no BapHaHTy III: Cyyp =
= 275,09 Toic. py6.

Ce6ecroumoctb ouncTKH 1 M®: 275 090/(40 000.365) = 0,0188 py6.

Takum o6pa3oM, TexHoAOrHdeckHe cxemnl ¢ GaoTopuAbTpaMH
SBJISIIOTCH 3KOHOMHUHBIMH H HaunGosiee 35¢peKTHBHBIMH.

SAKJUJIWYEHMHE

B pewenusx XXVII cwesnpa KIICC 6nwia mocraBieHa 3amauva
NOCTOSIHHON 5KOHOMHH PECYDCOB B HADOJHOM XO3AHCTBE, YTO ABJAETCSH
OCHOBHOH NPHYHHOH YCHJEHHS HayYHO-TEXHHUECKOro mporpecca H
COBEPLICHCTBOBAaHHSA CYIUECTBYIOMHX TexHosoruit. C 3sroft 3ajauvefi
HenocpeACTBEHHO CBA3aHH Npo6jeMbl NOBHILEHHS OPOH3BORHTE/Nb-
HOCTH TpyAa H KavecTBa MNpPOAYKIHH, BHeJpeHHs pecypcocGepera-
IOMHX TeXHOJOTrHH, CHHXKEeHHS NOoTeph H HepauHOHAJbHOIO Pacxoio-
BaHHUS MaTepHa/NbHBIX H SHEPreTHUeCKHX PecypcoB.

HaspaHnunie 3afiayy B paBHOH CTeNeHH OTHOCATCA K paccMaTpHBae-
MEIM B KHHTe CHCTEMaM BOJOCHaGKeHHs, BOJOOTBEJEHHS H rasocHa-
keHHsa. VX QyHKUHOHHDOBaHHe CBS3aHO C INpPOBEACHHEM MHOXKeCTBa
OCHOBHEIX H BCIIOMOraTeJbHBEIX omepauui: ycraHOBJEeHHeM H BHelpe-
HHEM ONTHMAaJIbHLIX PeXXHMOB pPaGOTH BCero KOMINIEKca COOPYIKeHHR
C ONHOBPEMEHHLIM JOCTH:KeHHeM moJiHOro H GecnepeGoiiHoro obecme-
geHHs1 noTpe6uTeseli BOROH H rasoM M CBOeBPEMEHHLIM OTBeJeHHeM
OT HHX 3arps3HeHHBIX BOM; Pasrpy3Koil, mepeMmellleHHeM H MPHIOTOB-
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JIeHHEM peareHTOB; MPHTOTOBJAECHHEM (GHJILTPYIOIUX MAaTePHAJNOB H HX
3arpy3KOi B COODY:KeHHS; OOGCNy:KMBaHHeM (3KcIayaranuesl) H pe-
MOHTOM CaMoOro pasHoo6pasHOro oGOpynoBaHHs; NpefOTBPaIlEeHHEM
H JHKBHJAuMe# aBapHii Ha BOJOBOJAX, KOJJIeKTOpax, CeTAX, raso-
npoBojax H T. I

BonocHa6xeHHe H xaHa/H3auHsA SBJIAIOTCS KpynHeAMIMMH oTpac-
JIAMH  XKHJIHIHO- KOMMYHa/IbHOTO  X03s#cTBa crpaHu. Ha ux pomo
NPHXOJHTCA 3HAYHTeJbHAasl 9aCTb OCHOBHBIX (JOHJOB, H OT TOro, Ha
KakOM YpOBHe Ha3BaHHble CHCTEMBI OYIYT 3KcmyaTHpOBaThCs, 3a-
BHCHT PeIleHHe He TOJLKO 3KOHOMHYECKHX, HO H COUHAJbHLIX BOMNpPO-
COB, HEMOCDPeJCTBEHHO CBA3aHHBIX C GJArOCOCTOSTHHEM HaceJsIeHHs.

O6ecneyenHe HaceNeHHsT JOCTAaTOUHBLIM KOJIMYECTBOM JoGpoKaue-
CTBEHHOH NHTbEBOH BOABI SIBAAETCS BaxKHeHmei couHaJbHOH 3aja-
yefi B GonbIUHHCTBE cTpaH MHpa, B ToM gucide u B CCCP. Tlpousson-
CTBO MHThLEBOA BOAH C BHICOKOH CaHHTapHOI HajgeX-
HOCTb 0 craHOBHUTCA Bce Gosiee CJIOKHOHX npoGaeMofi, TpeGyromet
pelieHHs 3ajad [0 yJyYIIEHHIO (H3HYECKHX, XHMHUYECKHX H O6HOJO-
FHYECKHX MOKasaTeseil BoAnl. Perenue 3TOH 3ajayH MOJ CHAY TOJBKO
BBICOKOKBaJIHQHIHPOBaHHOMY, Pa3HOCTOPOHHE OGPa30OBaHHOMY HHXKe-
HepHO-TeXHHYECKOMY MNepCcOoHaJy.

MaKcuManbHOe ofecnieueHHe TOPOACKOrO H CeJbCKONO HACeJIeHHS
LeHTPAJIH30BaHHLIM BOJIOCHAGXKEHHEM, BOJOOTBEIEHHeM H rasocHal-
JKeHHeM B YCJOBHAX OGOCTpeHHs NpoGaeMbl TPYAOBEHIX pecypcoB
MOXKeT ObITb PelIeHO TOJhKO 33 CYeT KOMIIEKCHOR M e X aHH 3 a -
HHHM H aBTOMAaTH3alUHHU TPyaoeMKux npoueccoB. Orciona
BO3HHKaeT HeOGXONMMOCTb CO3JJaHHsI COOTBETCTBYIOIMX MAIUHH H
MeXaHH3MOB, CPeJCTB aBTOMAaTH3aUHH H KOHTPOJBbHO-H3MEePHTENbHBIX
npubopoB, NomJeXamHX CepHAHOMY IPOHM3BOACTBY, a TaKXe HX
MOCTOSTHHOTO coBepiueHcTBoBanHss. C 3rofi mpo6iemo#t CBsi3aHa H
jpyrass npo6jema — MOArOTOBKAa KBaMH(GHUHUPOBAHHOTO OGCHYXKH-
BAIOIEro NMepCcoHasa, HMelomero 6oJlee BHICOKHI TeXHHYeCKHA H obie-
006pa3oBaTe/NIbHLIH YPOBEHb, YeM 3TO HMEET MeCTO B HAcTofllee BpeMd.

PasButue cHcTeM oTBeleHHsi H OUHCTKH CTOYHHIX BOA BEAETCH
B HaNpaBJeHHH NPHMeHeHHs WHTEHCHBHBIX TeXHOJOTHH, BBICOKOIPO-
H3BOJHTEJIBHEIX CPEJICTB H COOPYKeHHH, TpeGylolHUX H3MEHEHHA IOJ-
XOJi@ K HX 3KCIIyaTausH. Bo3aMoKHOCTH aBTOMaTH3HPOBAHHBIX CHCTEM
yIpaBJeHHs] OTKPHIBAIOT MepPCNEKTHBY HenpephBHOH JMHAMHYECKOH
ONTHMH3ALHH OTAENbHBIX Y3JI0B H COOPYKeHHH B LEJIOM. CTaHOBHTCﬁ
HeoGXonHMOH HHAOpMauHst O HAJeXKHOCTH CHCTEM H COOPYXKCHHH,
06 OUEHKE HX CNOCOGHOCTH K BOCHPHSTHIO 3HAYHTENBHEIX KOJIEGaHH
pacxoia H KOHIEHTPAIHH CTOYHEIX BOJ, O BJHSHHH CE30HHLIX H3Me-
HeHHH ¥a XOJ OYMCTKH M JOOYHCTKH. HakonseHHe Takoi HHpopMa-
UMM H ee MaTeMaTHYeckash o6pa6oTka ¢ nesblo npumeneHust B ACY
NPeACTaBASIOT CoGOl BaXKHyIO 3ajauy Gmmxkafimero Gynylero.
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IMPEIMETHBIN YKA3ATEJIb

A

AstorpodHnie npouecen 200
Arnomepanusa uactHy 209
AxktupHuilt 1 209
AmomuHaT Hatpusa 112
Amomuanit xaopHerui 112
AmomuHna okenxaopup 112
Amomuans cyaebar 112, 142, 147
Amoprusanus 343

Anogu 99

Aspauys Bogm 201, 214
Asparoper 214

Bartomerp 126

Besorkasnocts 24

Buoras 221

Brosornueckne obpactaunsa 72

Buonoruueckue npynm 200

Bromsenxka 202

BroduapTpel  Kameabhpie 202
BrICOKOHArpyxaemue 205

BHoxuMHueckas MOTPeGHOCTH KHCIAOPOAA
(BIIK) 185, 187, 200, 205, 209

Buouneno3 MHKpOOPraHu3MOB nouBkl 198

Buocynesdar Harpus 70

Burymuaa mactHka 338

Bakyym-Hacocm 262, 263
Bakyym-puaptpat 229, 245, 247
Bentuastopm 244, 306

BepositHOCTB 6e30TKas3HON paboTh 25
BeposTHOCTL BoCCTaHOBMIeHHA 28
Bagenteunnst dunprp 222

Boxosoau 13, 73, 83, 88

Bosayxonyeku 244, 247

Bpeska 311

Bpemst napaGotkn 26

r

Tasonyeku 245
374

l‘a§12>15 roproune 291, 293, 294, 323, 324,
Tnapasnnueckag kpymHocte 189, 192
npouncrka 166
TunpaBinueckne ucnuranus 72, 104
Tuppaeanuecknii ynap 83, 96
sareop 310, 333
I'mapoannamuueckas nmpourcTka 166, 187
T'ngpomexannyeckoe ynanense mecka 191
T'uppoMerprueckue BepTywKH 163
I'npponuxnonst 113
Tunposaesatopr 191
Topeanie mopoast 150
T'pynToBka 338
I'ymunoBue Bemectsa 140

A

Jeruaporenasias akTHBHOCTH 209
Heaundexuus 71, 72
Henpeccautar 220
Jetouupyromuit muyp 70
Hedexrockonus 160
JHaeta-norenupan 196, 225, 227
HMucnepcus 194
Jucneruepckuil nyukr 188
Jonroeeunocts 24

Jonomut o6oX:eHHut 142
Jouubie otmnoxenus 201
Jpobunkn 188

JpenaxHoie Boxgm 199
Hiokeprt 77, 178

X

JKenesa cynpdar 112, 142, 147
JKeneso xmopuoe 112, 142, 147, 240
JKenesobaxkrepuy 74

Kenouxn 67, 68

3

3akoH HopManbuuil 34
pacmpenenenns 32
SKCNOHeHUMaNpHuH 33

30;{; lc;umapﬂoﬁ oxpasnu 9, 10, 11,



H

H3BecTkoBoe wmosioxko 113

Hssects ramenas 112, 147

Wnosuii uugexc 210
Huru6uposanne 69, 70, 211
HuankaTopume Muxpooprauusmum 211
HHtencuenocTs 0TKa30B 25, 33

K

Kapntanus 61

Kanpryasuuounsie epuHuust 340, 341
cTatTen 342

Kanrax 63, 72

Karopnast sammra 301, 302

Kapton acGecrosuit 337
npoknagounnit 336

Knnernka ocaxaenns 192
Koapmaranug 72, 198

KoHcepBanus 64

Kontponpueie nenuranns 88—93

Koopauuaryue Tabauuku 159

Koppenstop 96

Kopposus 65, 76, 85, 98,
298, 301, 319, 331, 337

Kosdpdunrenr rortosnoctn 31
BOCCTaHOBJIeHus 31

ornepatHBHOR rotosHocTH 31
o6beMHOTO Hcnonb3oBauua 189, 194
npocrosa 31

npodunaxrtake 31

TeXHHUECKOr0 Hcmolb3oBauus 3l

Koaryasuta 225, 227, 344

KpuBasa oTkanka 194

Kpurepuit Kemna 189, 191

Kymopoc wmenHuft 55

100, 293,

JI

Jlopoo6pa3osanne 61

M

Maruusg oxkcuxyopua 142

Maruerut 149

MaruuTHeilt kenesHsk 149
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