IT'OCYJAPCTBEHHbBIN
OPJIEHA TPYJOBOI'O KPACHOI'O 3HAMEHU NPOEKTHBIN
HUHCTHUTYT COIO3BOJOKAHAJIIPOEKT 'OCCTPOS CCCP

INOCOBUE

10 MPOEKTUPOBAHUIO ABTOMATH3AIUM U TMCTIETYEPU3AIUH CHCTEM
BOJOCHAOKEHNS

(x CHuII 2.04.02-84)

Ymeeporcoeno
npukazom CorszsodoxanarHUHnpoexma om 5 mapma 1985 2. Ne4 1

PexoMeH/10BaHO K H3IAHUIO TEXHHYECKUM coBeToM (CoOI03BOJOKaHAI-
mpoekra ['occtpost CCCP.

COI[Cp)KI/IT CBCICHUA 00 obbemax aBTOMaTHu3aluu, TCXHOJOTHYCCKOI'O
KOHTPOJIA U CUCTEMAX YHNPaBJICHUA BOAOIIPOBOAHBIMU COOPYKCHUSIAMMU. I[J'ISI
HWHKCHCPHO-TCXHUICCKUX pa6OTHI/IKOB MPOCKTHBIX 0p1"aHPI3aL[PII7L

IIpu nonvszosanuu Ilocobuem cnedyem yuumuléames Ymeepi’HCOeHHbLE
USMEHEHUSI  CHMPOUMENbHbIX HOPM U NpABUL U  20CYOapCMGEeHHbIX
cmanoapmos, nyonuxyemvie 8 oicypHane ,, boniemens cmpoumenvnoil

mexnuku"  Toccmpos ~ CCCP  u  ungopmayuonHom  ykazamene
,,J ocyoapcmeennvie cmanoapmer. CCCP" I'occmanoapma.
NPEAUCJIOBHUE

ITocobue pa3pabOTaHO HAa OCHOBAHWHU MPOBEICHHBIX HCCICIOBAHUM,
0000IIeHNST OTEYECTBEHHOTO M 3apyOEKHOTO OIbITa NPOCKTUPOBAHUS W
SKCIUTyaTallid CHCTEM aBTOMATH3aIlMM BOJONIPOBOIHBIX COOPYXCHHUH, a
TaKke  ,JIHCTpyKIMM  TI0  TNPOEKTHPOBAHMIO  aBTOMATH3alUK U
JucTeTyepu3aluu cucteM BogocHadxkenus" (CH 516-79).

B Ilocobum mnpuBeneHbl peKOMEHIyeMble O0BEMBI TEXHOJIOTHYECKOTO
KOHTpOJIS, aBTOMAaTHU3aLNH, JMICTIETIEPCKOTO yTIpaBICHUS "
TENEMEXaHU3alud B CETAX M Ha COOPYKEHHAX, OOECIIeUnBaIOIINX
HOPMAaJIbHYIO 9KCIUTyaTalllio CUCTEM BOJOCHA0KEHHS; OCBEIICHbBI OCHOBHBIE
BOIIPOCHl MPOEKTHPOBAHMSI aBTOMATH3MPOBAHHOW CHUCTEMBI YIpaBIICHUS
TexHoornaeckuM mponeccom (ACY TII) BogocHaOxeHMs; TNpUBENCHA
MeToauKa pacdera skoHoMmmdeckor dpdextuBHOocTH ACY TII m cuctemsr
TeJeMexaHu3aluu (Kak MepBoro dTara) s onpeaeeHus Meecoo0pa3HoCTH
UX IPOEKTUPOBAHUSL.

[To Mepe HaKOMJIEHUS ONBITA AKCIUTyaTAllMd YCTAHOBOK aBTOMATH3AINH,
a TaKke IMOABICHUS HOBBIX Pa3padOTOK W pe3yJIbTaTOB HCCIECIOBAHUN
ITocobue OyzneT HOMOIHEHO MPUHIUNUAIBHBIMUA CXEMaMHU U PEIICHUAMH IO
ABTOMATHU3alMU OTAEJBbHBIX MEXaHW3MOB M CHCTEM, METOJMKOW pacyera
TEXHHKO-3KOHOMHWYECKOT0 000CHOBaHHS BBIOOpa PEryIrpyeMoro npuBojaa u
JpYTHMHU MaTepHaIaMu.

ITocobue pazpaborano Cor03BOIOKAHAIIPOCKTOM — WHXeHepsl [1.A.
benenvras, A.E. Bvicoma, U.M. Xunuun (pazn. 1—4) copmectno ¢ BHUU
BOIATEO — n-p texH. Hayk A.H. Cmupnog, kKaunuaatsl TexH. Hayk b.C.
Jlesnos, A.H. I'unzbype, uax. A.C. Imumpuesg (pazn. 1 u 2) u AKX um. K.JI.
IMamdwmioBa — kanmunatel TexH. HayK M.C. Deunvckuii, T.A. Ypuoesa, B.B.
Qunrenvuimetis (pasm. S).

1. OBIIIME ITOJIOKEHUA

1.1. Cucrema aBTOMAaTHYECKOTO YIPABICHUS NpeaycMaTpHBaeTCs Ha
BCEX COOPY)KEHHUSIX BOJIOCHAOKEHHUS.

1.2. Tlpm ompeneneHnun o0ObeMa aBTOMATH3allMU  COOPYKEHUH
BOJIOCHA0KEHHS YUUTHIBAIOTCS WX IIPOU3BOJUTENBHOCTD, PEXHUM paboOTEHI,
CTENICHb OTBETCTBEHHOCTH, TpEOOBaHMSI K HAJSKHOCTH, a TaKxke
MEPCIIeKTUBA COKPAILCHUS] YHCICHHOCTH OOCIY)KHBAIOILET0 MepcoHaa,
yIy4dIICHUE YCIOBHHA Tpylna pabOTarIIUuX, CHIXKCHUE MOTPEOICHHUS
JNEKTPOIHEPTHHU, PACXOJa BOJBI U PEArcHTOB.



1.3. KoHTponupyembie mapaMeTpbl ONPEESIFOTCS UCXOs U3 MPUHITON
CTENICHW aBTOMATH3allMH COOPY)XEHWH, YCIOBHH WX OKCIUIyaTallid U
TpeOOBaHUI OPTaHOB CAHUTAPHO-3ITHAEMHUOIOTHYSCKON CITY>KOBI K COCTaBY H
CBOMCTBaM BOJBI.

1.4. Cucrema aBTOMaTH3allMM COOPYKEHHUH BOJOCHAOKEHUS JOJDKHA
MIpeayCMaTpUBATh: aBTOMaTHYECKOe yIpaBJiieHHE OCHOBHBIMHU
TEXHOJIOTUICCKAMH TPOIIECCAMH B COOTBETCTBHH C 33JJaHHBIM PEKUMOM HITH
M0 3aJaHHOH TporpaMMe; aBTOMATHYECKHH  KOHTPOJIb  OCHOBHBIX
NapaMeTpoB, XapakTepU3YIOIIUX PEeXUM pabOThl  TEXHOJIOTHYECKOTrO
0o0Opy/ZIOBaHMSI ¥ €ro COCTOSHHE; aBTOMAaTHYECKOE peryjJHpoBaHHe
MapaMeTPOB, OMPEACIAIONNX TEXHOJIOTHICCKANA PEKUM pabOThl OTACTHHBIX
COOPYKEHUH U MX IKOHOMHYIHOCTbD.

1.5. TIpu pa3paboTke CHCTEM aBTOMATH3allU{, TEIeMEXaHU3alluu |
TEXHOJIOTUYECKOTO KOHTPOJIS, KaK IPaBWIO, HEOOXOJMMO HCIOJIB30BaTh
prOOpEl 1 060pyI0BaHHUE, CEPUIHO M3TOTOBISIEMbIE IPOMBIIIIIEHHOCTBIO, a
TaKXKe TUTIOBBIE KOHCTPYKIIUH.

1.6. Jlns aBTOMATH3aIlMM COOPYKEHHH C OOJBIIUM KOJIUYECTBOM
O0OBEKTOB YIIPABJICHHUS WJIM TEXHOJOIMYECKUX IPOLECCOB C KOJIMYECTBOM
JIOTMYECKUX OIlepanuii cBbilIe 25 11e1ecoo0pa3Ho UCIIOIb30BaTh MUKPOIIPO-
IIECCOPHBIC KOHTPOJUIEPHI BMECTO PENICHHO-KOHTAKTHOH anmapaTyphl.

[IpuMeHeHne MHKPOTIPOLIECCOPHBIX KOHTPOJIIEPOB SIBISIETCS TMPOTrpec-
CHUBHBIM HaIllpaBJICHUEM pa3BUTHA aBTOMATUKU.

Konrpomep oOecrieunBaer ynpaBieHHE OOBEKTOM WIHM TPYyNION
00BEKTOB, padOTAIOIINX HE3aBUCHUMO APYT OT JAPYTra WIH B3aUMOCBS3aHHBIX
OJIHOM TEXHOJIOTMYECKOM CHCTEMOM, MO3BOJISIET OCYILIECTBIIATH JIOTUUECKHE
3aBUCHMOCTH NPOTPaMMHBIM ITyTeM 0e3 BMEIATEeNbCTBA B €0 YCTPOUCTBO, a
TaK)Ke MEHSTh NPOrpaMMy B Cllydae He0OOXOIUMOCTH B ITpoLecce PaboThI.

1.7. Jns wW3MepeHHs ImapamMeTpoB, KOHTPOJb KOTOPHIX emle He
ABTOMAaTH3UPOBAH, JOJDKEH OBITh MPEIYCMOTpPEH 1ab0paTOPHBIN KOHTPOIIB.

1.8. Cuctema aBTOMAaTHYECKOTO YIPaBJICHUS NOJDKHA IMpeaycMaTpUBaTh
BO3MOXXHOCTh MECTHOT'O YIPABJICHHS OT/AENBHBIMH YCTPOWCTBAMHU WU
COOPYKEHHSIMHU.

2. MAPAMETPBI U TIPOEKTUPOBAHUA CUCTEM
ABTOMATU3AIINN

BOJO3ABOPHBIE COOPY/XEHUA

2.1. Ha Bomo3abopax MOBEPXHOCTHBIX BOJ MPEIyCMaTPUBACTCS
aBTOMAaTHueCcKas POMBIBKA BPAIIAOIINXCS CETOK.

2.2. ABTOMaTHYECKYyIO0 MPOMBIBKY BPAIIAOMINXCSl CETOK PEKOMEHIYeTCs
BBIMOJIHATE 110 TEpenajgy YPOBHEH [0 W TOcie CETOK (JIMTEeNBbHOCTh
MIPOMBIBKH yCTaHABIMBAECTCSl IPOTPAMMHBIM pele) W 110 BPEMEHHOH
IporpamMme, IMpH 3TOM JOJKHA OBITh TPEJYyCMOTPEHa BO3MOXHOCTh
U3MEHEHHs] MHTEpBajla MEXIy INPOMBIBKAMH, YTOYHSIEMOrOo B THpolecce
9KCIUTyaTallii COOPY KEHHS.

2.3. Ha Bomo3abopax TMOA3EMHBIX BOX TpPH  TCPEMCHHOM
BOJIOTIOTPEOJICHUN PEKOMEHIyeTCsl NMPELyCMaTPUBATh CIEAYIOIUE CIIOCOOBI
yIIpaBJICHUS HACOCAMU:

JVICTaHIIMOHHOE WM TEJIeMEXaHWYeCKoe — 110 KOMaHJaM M3 IIyHKTa
ynpasienus (I1Y);

aBTOMAaTHYECKOE — B 3aBUCHMOCTH OT YPOBHS BOABI B PE€3€PBYyape;

aBTOMAaTHYECKOE—IIO AABJICHUIO B CETH.

2.4. TexHomorumyeckue TmapameTpbl, MOJUIEXKAIINE KOHTPOJIIO Ha
B0/103a00PHBIX COOPY’KEHUSX, IPUBEACHBI B Ta0. 1.

Ta6muma 1
KouTtponupyemslii napamerp Bun Hens usmepenus wiu
nHbOpMAIH CHUTHAJIM3ALUU
Boooszabopnvie coopyscenus nosepxHocmmuvix 600
Yposenb Boabl B Bojgoeme u|M3mepeHue Kontpoas

BOJIOIIPUEMHOM KOJIOJLIE
Ilepenan ypoBHelt Ha Bpa-|CurHamuzanus |ABTOMaTH3alMs — Ipo-




IIAIOIIUXCS CETKAX | | MpIBKE
Boooszabopnvie coopyarcenus noozemmuvix 600
Temmeparypa B  HasemHoM|CurHanmsamusi  |KoHTposb, aBTOMaTH3a-

MaBWIBOHE WIH 3ariryOJeHHOU IIUS DJIEKTPOOTOTUICHUS
Kamepe
Pacxon Boabl ot kaxnoro|H3mepenue Kountposnb

BO/I03a00PHOTO  COOPYXKCHUS
(CKBa)XMHBI, IIAXTHOI'O KOJOAIA

Y T.J.)

ABapuiiHblii ypoBeHb BoAbl B|CurHammsanus |OTKIIOYEHHE — Hacoca
CKBA)XMHAX, YPOBEHb BOJIBI B OpH  aBapuHHOM IO-
IIPUEMHBIX KOIOALAX HI)KEHUH yPOBHS
Jasnenue B HanopHoMm Tpy-|M3mepeHue KonTtpons

OonpoBosie KaKIOTO BOO3a-
OOPHOTO COOPYKEHHS
OTKpbIBaHUE BEpEi CurHanu3ans «

HACOCHBIE CTAHIIMH

2.5. Cxema aBTOMaTH3allM{ JOJDKHA OOECIeYMBaTh IYCK M OCTaHOBKY
Hacoca TMpU TMOCTYIUICHUH YOPABISIONIETO0 MMITYyJbca M aBapuUiHOE
OTKITIOYCHHE Hacoca Ipu cpabaThIBAHUH AIEKTPHYECKUX U TEXHOIOTHYESCKIX
3aIlIHT.

Bce BcrmomorarensHbie onepanuy (OTKPBIBAHUE M 3aKPhIBAHNE 3aJBIDKEK,
3aJIMBKa HACOCOB, OXJIAXJICHHUE MOALIUITHUKOB U T.J.), CBA3aHHbBIE C MYCKOM
U OCTaHOBKOM HAcOCOB, a TaKkKe BKIIOUEHHUEM PE3EPBHBIX HACOCHBIX
arperaToB, 3a WCKIIOYCHHWEM arperaToB CTaHIMA TPEeThell KaTeropuu
HaJIeKHOCTH IEHCTBUS, JTOJDKHBI BHITTOJHATHCS aBTOMATHUECKH.

2.6. Ilpu aBapuifHOM OTKIIOYEHHH Hacoca B pe3yJbTare AEHCTBHS
3alUTHBIX YCTPOMCTB CXEMBI YIPaBIEHUSI HACOCAMU C ITYCKOM U OCTaHOBKOM
Ha 3aKpBITYI0  3aIBIDKKY  JOJDKHBL  0OecmeudBaTh  IOCIEIYIOIICe
ABTOMAaTHYECKOE 3aKpBIBAaHUE 3a[BIDKKH. |IpyM HEMCIPAaBHOCTH 3aIBMXKH B
MPOIIECCe MyCKa HACOC CIEAYET OTKIIOYUTh.

2.77. [ns ymnpoiieHuss CXeMbl aBTOMAaTU3allUd U TIOBBIIICHUS €€
HaJeKHOCTH HACOCHL, KaK MPaBWIO, PEKOMEHJYETCS YyCTaHABIUBATh IMOJ
3JIUBOM.

IIpu HeoOXOOMMOCTH TPHMEHEHHsS INPHUHYAUTEIBHOTO 3aliBa €ro
cielyeT KOHTPOJHPOBAaTH C TOMOUIBIO  JAaTYUKOB, MCKIIIOYAOIINX
BO3MOXXHOCTh BKJIFOUEHHS HE3aJIUTOTO HAcoca.

2.8. Cxema aBTOMaTH3alWH ITycKa Hacoca MpPH MPUHYAUTEIEHOM 3aJIHBE.
3aBHCHUT OT MPHHATOTO criocoda 3anmBa:

B CJIy4Yasix MoarperaTHOr0 00OPYI0BaHH HACOCOB BaKyyM-HACOCAMU MPH
1ojaue UMIyJIbCa Ha BKIIOUEHUE HACOCHOTO arperara cxema aBToMaTU3aluu
IoJDKHA oOecreunBaTh BKIIOYCHHE BaKyyM-Hacoca, KOHTPOIb 3ajIiBa,
BKJIFOYCHHE HACOCHOT'O arperarta M OTKII0YeHHE BaKyyM-Hacoca IOCIe IycKa
HACOCHOTO arperara;

B CJy4ae 3ajJMBa HACOCOB OT OOINEH BaKyyM-YCTaHOBKHU IIpU TOAaye
AMIyJhca Ha BKIIOYCHHE HACOCHOTO arperara cxemMa aBTOMAaTH3alIliH
JOJDKHA O0ecIeynBaTh BKIIIOUEHHE BaKyyM-Hacoca, MOIKIIOYeHHE Hacoca K
BaKyyMHOW JMHHH, KOHTPOJb 3ajiBa, BKIIOYEHHE HACOCHOTO arperara c
MOCJEAYIOIIMM OTKJIIOUEHHEM €ro OT BaKyyMHOW JIMHMUM W OTKIIIOUEHHUE
BaKyyM-Hacoca.

Ha cmywait cppiBa BakyyMa HEOOXOOUMO  IIpPEIyCMaTPHUBATh
AaBTOMAaTHYECKOE IIOBTOPHOE BKIIIOYEHHWE BaKyyM-Hacoca WM aBTOMAaTH-
YECKO€e BKIIIOYCHHE PE3EPBHOTO BaKyyM-Hacoca.

2.9. Ilpu 3an1Be HACOCOB C MOMOILBIO BaKyyM-KOTJIa [IpeayCcMaTpUBAETCS
aBTOMaTH4YeCcKas paboTa BaKyyM-HACOCOB B 3aBUCHMOCTH OT YPOBHS BOJEI B
BakyyM-Kotie. Ilpu momade mmmynbca Ha BKIIIOYEHHE HACOCHOTO arperara
HEOOXOAMMO TMpeayCMaTpUBaTh aBTOMATHYECKOC OTKJIFOUCHHE €ro OT
BaKyyM-KOTJIa.

2.10. Ha aBTOMAaTH3MPOBAaHHBIX HACOCHBIX CTAHIHUSIX JIOJDKHO OBITH
MPEeIyCMOTPEHO aBTOMATHYECKOE OTKIIOYEHHE pabodyux HACOCOB IIpH
3aTOIJICHUH MalTHHHOTO 3aja.




2.11. Jlns HAcCOCHBIX YCTaHOBOK C IEPEMEHHBIM DPEXHUMOM pPabOThI
HEOOXOJMMO TIpeyCMaTpuBaTh BO3MOXKHOCTH PETYJIMPOBAHMS BBIXOHBIX
TapamMeTpoB (AaBJICHUS, TIOAa4YH) HACOCHBIX arperaTos.

Pexum paboThl yCTAaHOBKH PEKOMEHIYETCS PEryJIHpOBaTh W3MEHEHHEM
KOJIMYeCTBa PabOTAIONIMX arperaros, IPOCCEIMPOBAHMEM IOTOKa BOABI B
HAIlOPHBIX KOMMYHUKAaIlUsX CTaHIMH, H3MEHEHHEM YacTOThl BpAaICHUSA
HacoCOB.

2.12. PerynupoBaHHe 4acTOTHI BpaLIeHHS HACOCOB TPeOyeT MPUMEHEHHS
CHEeIMANbHBIX  BHAOB  DJJEKTPONPUBOJA, a HMEHHO: TpHBOJAa C
MHOTOCKOPOCTHBIMH 3JIEKTPOJBUTATENIIMU — JIByX- M MHOTOCKOPOCTHBIX
ACHHXPOHHBIX KOPOTKO3aMKHYTBIX JJIEKTPOABUraTeIed NEPEMEHHOTO TOKA;

NpPUBOJA C HMHIAYKTOPHBIMH MYy(TaMH CKOJBKEHHUS — ACHMHXPOHHBIX
KOPOTKO3aMKHYTBIX 3JIEKTPOJBUTaTeNeH IepeMEeHHOr0 TOKa;

MPHUBOJA IO CXEME aCHHXPOHHO-BEHTUJIBHOTO KacKaja — aCHHXPOHHBIX
JIEKTPOIBUTATENEH IEPEMEHHOT0 TOKa ¢ (pasHBIM pOTOPOM;

YacTOTHOI'O mnmpuBoJa — ACUHXPOHHBIX KOPOTKO3aMKHYTBIX
3J'I€KTpO,HBPIFaT€J'ICI71 NEPEMECHHOI'O TOKA;
IIpuBOJIa Ha 0a3e BEHTHJIBHOIO QJICKTPOABUTATEIIA —— CHHXPOHHBIX

AJIEKTPOJIBUraTENeH IEPEMEHHOTO TOKa.

2.13. TlpuMmeHeHuE peryjiupyeMoro MpHBOJia, C OJHOM CTOPOHBI,
CTaOMIM3HUPYeT [aBICHHE B BOJONPOBOJHONW CETH, W 3a CUET DTOTrO
obecrieuynBaeTCss SKOHOMHUS SJIEKTPOIHEPTHH Ha MO1a9y BOJBI, COKPAIIAIOTCS
YTCUKHU U HCTIPOU3BOAUTEIIBHBIC PACXOAbI BOABI, MOABJIACTCA BO3MOXHOCTDH
YMEHBIINTH IUIOIA/b HACOCHBIX CTAHIMH IyTE€M YBEIWYEHHS €IUHUYHOU
MOIIHOCTH HACOCHBIX arperatoB W YMEHBIICHUS WX KomudectBa. C npyroi
CTOPOHBI, PETYIHPYEMBIH IPHUBOJT YCIOKHSIET IKCILTyaTaIlHI0 000pyIOBaHIS,
TpeOyer Oosiee KBaTM(PHUIHUPOBAHHOIO OOCIYKHBaHHs, MPHUBOAUT K
YBEJIMYCHUIO  KallUTaIbHBIX  3aTpar. [lpu  pa3paboTKe  TEXHHKO-
9KOHOMHYECKOTO OOOCHOBaHMSI 3TH (HaKTOPHI JOIDKHBI OBITH YYTEHBI WU
COIIOCTaBJICHBI 110 TPWUBEICHHBIM 3aTpaTaM COTJIACHO CYIICCTBYIOIIUM
METOJUKaM.

[pumeHenune cucremMbl aBToMaTtudeckoro peryiuposanus (CAP) c
peryiaupyeMbIM IIPUBOJIOM, Kak HpaBWiIoO. oO0ecrneynBaeT SKOHOMHMIO
JIeKTpo3Heprun Ha 5—15 %, a B oTnensHbIX ciaydasx — Ha 20 %. Pacxon
BOABI 3a CYET COKpAIICHHS YTeUeK M HENPOM3BOIUTEIBHBIX DPACXOI0B
yMmeHbIaercst Ha 3—4 %.

2.14. O6sryno CAP c perynupyembIM TPHBOJIOM LEelecO00pa3sHO
MPUMEHSATh B HACOCHBIX YCTAaHOBKaX CPABHHUTENBHO OOIBIION MOIIHOCTH
(75-100 kBt w BbIIE), XapaKTEPH3YIOMIMXCSA CYIIECTBEHHON HEpPaBHO-
MEPHOCTBIO TMOAAauYd M OOJIBIION JMHAMHYECKON COCTAaBJISIONIEH BBICOTHI
BOJIONIOIbEMA, T.€. OOJNBIION KPYTH3HOW XapaKTepHCTHKH ceTH. Kpyrtbie
XapaKTEPUCTHKH CETH OOBITHO COOTBETCTBYIOT HMPOTSIKEHHBIM BOJOBOIAM H
pACIONOKEHUI0 HACOCHOW CTaHIMM Ha TeX Xe Wid Oojiee BBICOKHX
re0/Ie3UUECKIX OTMETKaX, YTo M norpedurenb. HepaBHOMEpHOCTh mopayu
BOJIBI XapaKTEepHU3yeTCs MapaMeTPOM A U paBHA:

Do

A= ,
QMHKC
rne Quuu — MUHMMalbHOE 3HAUCHHE CEKYHIHOH Mojauyd B TeueHHe
pacyeTHOro Nepuo/ia, HapuMep Troja;
Q,uxc — MaKCHMallbHOE 3HAYCHHWE CEKYHIHOW IMONa4d 3a TOT Ke
MIEPUOL.
Kpyruszna xapakrepuctuku cetu H';; onpenensieTcst COOTHOLIEHHEM
H' = L
y/a 1
HMéiKC
rne H', — npoTuBoAaBieHue, ONpeAeNseMoe  CTaTHYECKON

COCTaBJ’IHIOHleﬁ BBICOTBI BOJOIIOABEMA HIIN pa60T017[
ApYyrux HaCcOCOB, MOJAONINX BOAY B TY K€ CETh,



Hjjaxe — TOJIHAST BBICOTA BOAOIIOABEMA, COOTBETCTBYIOIAS TT0/1aUe
QM&KC'

Ipumenenue CAP ¢ perynupyembIM IIPHUBOJOM OOBIYHO 3KOHOMHYECKU
ONpaBJaHO B HACOCHBIX YCTAaHOBKAX C arperaramMyd MOILIHOCTBIO 75 KBT u
BEIIIIE C TapaMeTpamu A u H;; ve 6onee 0,8—0,85.

B MeHee MOIIHBIX YCTAHOBKax pETryJMPOBAHUE LEIECOOOpa3HO
OCYLIECTBIISITH ~ JIPOCCEIMPOBAHMEM  IOTOKA  BOABI B HAIlOPHBIX
KOMMYHHKaIMsaX  cTaHiumid. Jlns  apoccenupoBaHMs — 1enecoo0paszHo
MIPUMEHATh ~ APOCCENbHBIC 3aTBOPBI, a HE 3aIBWXKKH, SIBISIOIIUCCS
3allOPHBIMU yCTPOWCTBAMU M HE INpEJHA3HAUCHHBIC IS PEryJIUpPOBAHMUSL.
JlpoccenupoBaHne XOTS M HE SBJSIETCA ONTUMAIbHBIM  CIIOCOOOM
peryjMpoBaHusl 10 3HeprosarparaMm, HO TPEMATCTBYET pPacIpOCTPaHEHHIO
TIOBBIIIIEHHOTO JABJIEHHUS B CETH M, CIEJOBaTEIbHO, yMEHBIIAET YTEUKy U
HETIPOU3BOJUTEIBHBIE PACXOIBI BOIBI.

2.15. Tlpu mocrpoeanun CAP B KadecTBe peryaupyeMoro mnapamerpa
PEKOMEHJyeTCsl MCIIOIb30BaTh JAaBJIeHHE B JAUKTYIOIIEH TOYKe (AMKTYIOMINX
TOYKax) CETH, a B OT/ICNBHBIX CIIydasx — Ha KOJUIEKTOpPE HACOCHON CTaHIIMH.
ITocnennee BO3MOXKHO, KOT/IAa CTAHIMS PAcToioXKeHa BOJIM3H MOTpeOuTenei,
HanpuMep CTaHIIMA  MOJKAYKH  TOPOJICKOTO (IPOMBIILITIEHHOT0)
BOJIOCHA0KEHHSI, MITK KOTJIa pacyeTaMH JIU0O SKCIIEPUMEHTaMHU YCTaHOBJIEHO
COOTBETCTBHE MEXIYy M3MEHEHUSIMH JaBJICHHS B HAllOPHOM KOJUIEKTOPE U
JUKTYIOLIEH TOUKE.

B psane cimydaeB B KadecTBE pPEryJupyeMOro Inapamerpa MOMKET ObITh
UCIIONB30BaH YPOBEHb BOJBI B pe3epByape HIM pacxo] BOJBI B BOJOBOJE.
Pexomennanmm no BIOOPY KOHTPOJIMPYEMBIX IapaMeTpPOB CETH, BOJOBOJIOB
1 eMKOCTeH mpuBeIeHs! B miL. 2.58-2.65.

2.16. Bribop THma perynmpyemMoro mpHBOJa IODKEH O00OCHOBBIBATHCS
TEXHUKO-YKOHOMHYECKUM PacUeTOM.

2.17. MHOTOCKOPOCTHBIE 3JIEKTPOJBUTATENN PEKOMEHYETCSI UCIIOIB30-
BaTh B TEX CIIydasx, KOTAa NMPUMEHEHHE IUIABHO PETYIMPYEMbIX MPUBOJOB
SKOHOMHYECKH HE OIPaBJaHO, HAIPUMEpP MNpPH CTYNEHYAaTOM H3MEHEHWH
BOJIONIOTPEOJICHUS, & TAKIKE B TEX CIy4asiX, KOT/Ia OTCYTCTBYIOT IOAXOASIINE
10 CBOMM MapamMeTpaM IUIaBHO peryjiupyeMble TpuBOAbL. J[ByX- u
MHOTOCKOPOCTHBIC JIBUTATEIH MO3BOJIIIOT YBEJIMYMBATH YUCIO HAITOPHBIX
XapaKTePUCTHK HACOCHOW YCTaHOBKHM 0€3 YBENMUYCHMS 4YHCIA HACOCHBIX
arperaTos.

2.18. PerymupyeMbpIM TpPUBOJOM H3 3KOHOMHYECKHX COOOpaKCHUMN
00opyayercsl, KaK NMpaBWIo, OJJMH arperaT B IPyMIe U3 JIBYX-TpeX pabodux.
B kadecTBe perymmpyemMoro mpHHHUMaeTcs HanOoliee KPYHHBIM arperar c
Hamboyilee  MOJIOTOW  XapaKTePUCTHKOW. DJTa  Mepa  HPEensITCTBYET
00pa3oBaHuIo ,,MepPTBBIX 30H". OO0OpPYI0BaTh PEryJIUPYEMBIM MIPUBOJOM BCE
paboratomye arperatsl ciegyeT B Te€X CIIydasx, KOrJa M3MEHEHHE YacTOTHI
BpAILCHUS] PETYJIMPYEMOTO arperara BBIBOJUT OCTaJbHBIE arperaTtbl B
HEHOPMAJIBHBIN pekuM paboTel, Hampumep B 3oHy HU3KkuX KIIJ wnmm
KaBHUTAIlUU.

2.19. TexHonoruueckue mapaMeTpsl, MOMJIEKAIIMEe KOHTPOIIO Ha
HACOCHBIX CTAaHIMSX, IPUBEICHBI B Ta0I. 2.

Tabmuma 2
KouTtponupyemslii napamerp Bun Henp uzmepenus uiu
nHpOpMAUH CUTHAJIN3AITUHI
JaBnenue B HamopHblX Bojao-|W3mepenue Kontposns, peryaupo-
BOJIax BaHHWE MOJA4Yd HACOCHOM
CTaHIIMH
Pacxox Bogel MmO KaxkAOMY » KonTpons

HaroOpHOMY BOJOBOAY
JaBnenne Ha HacocHOM arpe-|{U3mepenue  u|KoHTpouib, oTKIIIOUEHUE

rare CUTHATIM3AIH

Bakyym Bo  BcaceiBaromux |3mepenue Kontpons
JVHUSIX HAcOCOB M B BaKyyM-

YCTaHOBKax

YpoBeHb BoJibI B pe3epByapax u|M3mepenne  u|KoHTposb, OTKIIOUEHHE




MIPUEMHBIX KaMepax CHTHAJIM3alksl  |HACOCOB
YpoBeHb BOABI B JpeHaXHOM |CurHamm3amusi |ABTOMATH3aAIUS PabOThI

IMPpUSAMKE JAPCHAKHBIX HACOCOB

Temneparypa  HOJIIMITHUKOB » OTkitoueHne — arperara

arperatoB (€ciM IpegycMOT- TIpY TIeperpese

peHa yCTaHOBKA JAaTYHKOB)

Temmeparypa oOMoTKH craTopa|l3mepenue Kontpons

aneKkTpoaBurarens (mpu HeoO-

XOJIMMOCTH)

Temneparypa B mnomemeHusx |Curnanuzanus |KoHTpoub, aBTOMAaTU-

HEOOCITy’)KUBAa€MBIX ~ HACOCHBIX 3aI¥st SIEKTPOOTOILICHUS

CTaHIUH 1 BeHTWISIIIAN

YpoBeHb BOJBI B BAKyyM-KOTJIE » Aptomartmzanus paboTHI
BaKyyM-HacoCOB

JlaBneHue B Oake-pecuBepe N3mepenue ABTOoMaTu3anus paboThI

HAacOCOB ¥ KOMIIPECCOPOB
B THAPONHEBMATHYECKUX
HACOCHBIX CTaHIUAX
YpoBeHs BobI B Oake-pecuBepe |Curnammzanus | KoHTpob

3aroruieHre MaIMHHOTO 3aJ1a » »

ABapuiiHBII ypOBEHb 3aToOIl- » Koutposs, aBTOMAaTH-

JICHUs YEeCKOE OTKIIIOUYEHHE BCEX
HAacoCcoB

2.20. Dnekrpuyeckue U TPYOHbIE MPOBOAKH, MOHTaX W YCTaHOBKY
KOHTPOJIbHO-U3MEPUTEIBHBIX  MPHOOPOB CIeyeT  BBIIONHATH B
COOTBETCTBUM C pyKoBojsmuMmu Mmarepuanamu (PM  4), TumoBbiMu
YepTeKaMu U HOpMASIMK | JTaBMOHTa)KaBTOMATHKH.

2.21. Pacxoa BOfbI, 1OJIaBacMO# IO BOJIOBOJAM HACOCHBIX CTaHIIMH,
CJIEIyeT U3MEPATh PAcXOJOMEpaMH TIEPEMEHHOTO Tiepenaia ¢ nuapparMaMu
win Tpybamu BeHTypH, yIbTPa3BYKOBBIMH WM 3JIEKTPOMArHUTHBIMU
pacxomomepamu. Ha HaCOCHBIX CTaHIIX ¢ mojadeit Boxel 1o 100 M4 1o
Ka)JIOMy BOJIOBOJY JOITYCKACTCsl MUCIOJIb30BaTh TYPOUHHBIC BOIOCUCTUUKH
JUTS U3MEPEHUs 00beMa MOTaHHON BOJIBL.

OUYUMCTHBIE COOPYXEHUA
PearenTHoe x03s1iicTBO

2.22. Ins yMEHBIIEHUS TPYIOEMKOCTH, HCKITIOYEHUSI KOHTAKTa JIIOICH C
peareHTaMH M 53KOHOMHOTO DAacXOIOBAaHHS pPEareHTOB BCE OIEpaluy,
CBA3aHHBIE C HCIOJIB30BAHMEM XHMHUYCECKHUX PCArcHTOB Ha BOJOOYUCTHBLIX
CTaHIMAX, MAKCUMAJIBHO aBTOMaTHU3UPYIOTCS.

Jnst ynpolieHHs aBTOMATH3al[MM TEXHOJOIMYECcKask CXeMa PeareHTHOTO
XO3siCTBAa JODKHA OBITH TOCTPOCHA IO OJOYHOMY MPHHIUIY, 0e3
YCIIOXKHSIOIINX TIEPEKITIOUeHUH 000pyJOBaHHSI.

2.23. B kauecTBe IO3HMPYIOUIMX YCTPOWCTB PacTBOPOB KOAryJlsiHTOB U
JIPYTUX PEarcHTOB B aBTOMAaTH3HPOBAHHBIX CHCTEMaX pPEKOMEHIYeTCs
NPUMEHATh HACOCHI-03aTOPbl, PEryJIHPYIOLIMe KJIaaHbl M OyHKEpHbIC
JI03aTOPBL.

[Tpn wucnonb30BaHMM IUIYHXXEPHBIX HACOCOB-I03aTOPOB HEO00XOIMMO
MIpeaycMaTpuBaTh IOJHYIO OYHMCTKY pacTBOpa OT aOpa3MBHOTO IIIaKa B
OTCTOWHMKAX, THAPOLMKIOHAX WM JPYTUX YCTPOHCTBaX.

[TpuMeHeHHe TUTYHXKEPHBIX HACOCOB-I03aTOPOB JUIS  JIO3MPOBAHUS
W3BECTKOBOHW CYCIEH3UH HE pekoMmeHayercs. sl 103MpoBaHus N3BECTKOBOU
CYCIIEH3UH PEKOMEHAYETCsI IPUMEHSTh OYHKEpHBIE 103aTOPEL.

[LiryH>xepHbIe HACOCHI-I03aTOPBI MIPELyCMAaTPUBAIOTCS, KAK IPABUIIO, TIPH
TIOCTOSIHHBIX pacxoaax oOpabaTbiBaeMON BOBI.

Perynupy}omne KJ1artaHbl JOJI2KHBI 3aIIMChIBATLCA U3 0aKoOB IIOCTOSIHHOTO
YPOBHS MJIM Yepe3 PeryJisiTOpbl Haropa.

ByHKepHBIe 103aTOpHI CIEAYET YCTAaHABIMBATh BBIIIE PACXOMHBIX OaKOB.
Ilpm no3upoBaHMM B HANOPHBIM TPYOONPOBOJ PAaCTBOPHl PEarcHTOB
MOZIAI0TCSI BO BCACHIBAIOLIYIO JIMHUIO HACOCOB.



2.24. CucteMbl aBTOMAaTHYECKOTO JO3MPOBAHUS PacTBOpa KOaryJjsHTa B
00pabaTbIBacMyI0 BOJTy PEKOMEH/IYETCS BBIIIOIHSATh:

M0 COOTHOIICHHWIO pacxoZoB o0OpadaTeiBaeMOil BOIBI M pacTBoOpa
KOAaryJsHTa;

MO 33JaHHOMY TPHUPAIICHUIO YICIbHOM DBIIEKTPUUECKON MPOBOJMMOCTH
(YDII) BoIBI, CMEMIAHHOM C KOATyISTHTOM.

IIpn Bcex cucTemMax MO3MPOBAaHMSA ONTHMAIBHYIO /03y KOAaryJsHTa
CJIelyeT YCTaHABIMBATh IPOOHBIM KOAryJIHPOBAaHHUEM.

2.25. CucrteMpl aBTOMAaTHYECKOI'O JIO3UPOBaHMS IO  3aJaHHOMY
COOTHOUICHHIO PacxXolloB 0OpadaThIBaeéMOW BOABI M PAaCTBOpa KOaryJsiHTa
CTposiTcI Ha 0a3e pacxoJoMepoB BOABI (OOBIYHO CYIIECTBYIOIIMX Ha
BOJIOOYMCTHBIX CTAHIMAX JUIA y4deTa BOABI), JICKTPOMATHUTHBIX M HWHBIX
pacxoIoMepoB pacTBOpa KOAryJsiHTa ¢ IpeodpasoBaTeneM, (yTepoBaHHBIX
SMaJIbi0 WK TOPOILIACTOM.

CuctemMbl J03UPOBAHUS, ITOCTPOCHHBIE II0 COOTHOIICHHIO pacXoioB
oOpabaTpiBaeMOil BOABI W pAcTBOpa KOAryJsHTa, TPeOYIOT TOCTOSHHON
cTa0MIM3aluy KOHIIEHTPALUU pabodero pacTBopa KoaryJjsHTa.

2.26. Cuctembl IO3UPOBAaHUS KOAryJsHTa, ACHCTBYIOIIME MO 3aJaHHON
VYOIl Boxbl, cTposiTcs Ha 0aze Y3KONPEIEeNbHBIX KOHIYKTOMETPUYECKUX
KOHIIEHTPATOMEPOB MOBBIIICHHON YyBCTBUTEIBHOCTH ¢ TU(PEpEHIHATBHON
HU3MEPUTEIBHON CXEMOM.

KoHaykTOMeTphl, MpeaHa3HAUYCHHBIC IS 3TOW IICJH, JOJIKHBI OBITh
paccunTaHsl Ha n3Mepenue npupamenus YOIl Boasl B auanazone 0,5—35
MCm/cM ©u wuMeTh dyBcTBUTENbHOCTH He MeHee 0,0025 wmCwm/cm.
KoHaykToMeTpsl C yKa3aHHBIMH JAHHBIMH MPAaKTHYECKH IPUTOJHBI UL
KOHTPOJISI TIPOLIECCOB KOATYJISILIMU HPUPOTHBIX BOJI OacCEHOB peK Ha Bcel
teppuropuu CCCP.

B kadecTBe KOHIYKTOMETPOB Ul M3MepeHust nmpupamenus YOI Boxsr 3a
CUeT BBEIEHHOIO  KOAryjasiHTa MOTYT  HCIOJB30BaThbCs  MPUOOPHI,
pa3pabaTbiBaeMble Ha Oa3e cepuitHbix mpudopos KK-1.

[Ipu xonebanusx pacxonoB 00OpadaTeIBAEMOM BOJIbI, HE MPEBHIIIAIOIINX 5
% cpemHero 4acoBOTO Pacxojia, MOXHO IPHUMEHATh OAHOKOHTypHbIe CAP
MIOTOKA KOATYJISTHTA, HE CBA3BIBAS MX C PACX0JI0M 00pabaThIBaeMOM BOABI.

2.27. Cucremy crTaOWIM3alMi KOHIEHTpalUUK pabodero pacTtBopa
KOaryJlsiHTa ~ pPEKOMEHJyeTcss  CTpOuTh Ha  0a3e  OECKOHTaKTHBIX
(MHAYKIMOHHBIX), KOHAYKTOMETPHYECKUX KOHLIEHTPATOMEPOB M 3allOPHBIX
3aJIBIKEK C 3JIEKTPUIECKUM ITPUBOJIOM.

KoHaykToMeTps! TOKHBI OBITh PACCUMTaHbl Ha ANMANA30H U3MEpEHUs -
6-10" Cm/cM [pacTBOpBI KOArysIsiHTa ¢ KOHIeHTpamuei 3-15 % AL,(SO4)s).

B KauecTBe KOHIYKTOMETPUYECKHX KOHIIEHTPATOMEpPOB Jisi pabodmx
pacTBOpOB  KOaryjsiHTa  Ha  yKa3aHHbIE  TIpeleNibl  HM3MEpeHHs
pazpabaTreiBatoTcs npubopsl Ha 6a3e mpudopos KK-8,9.

I[lomagya B oOpabaTeiBaeMyi0 BOXy pAacTBOPOB IOJHAKPHIAMHUJA,
KPEMHHEBOH KHUCJIOTHl M JPYrHX (DIOKYJISHTOB BBUAY HMX BECbMa MajbIX
pacxofoB MOXET CTPOUTHCS IO YIPOIIEHHBIM cXeMaM 0e3 NpHMEeHEHHS
KOHIYKTOMETPUH, C HCIIOJIb30BAHHEM JAWCTAHIIMOHHO  YIPaBISIEMOTO
KJIalaHa, PeryJupyIoIIero mojaady pactsopa. IIpm HEOOXOAMMOCTH MOXKET
OBITh IPUMEHEHA CXeMa MPONOPLUOHAIBLHOTO JO3UPOBAHUS [0 PACXOLY.

2.28. Ilomaya mienmoyHOro pearcHTa (M3BECTKOBOTO MOJIOKA) B TMpoIiecce
KOaryJsiiiy BOJBI aBTOMaTu3upyercs 1o BeianunHe pH (xapakrepusyromiei
B JIaHHOM CIIy4ae TMIPaTHYIO MIET0YHOCTh). BBUIY MeIeHHOTO N3MEHEHHUS
HICJIOYHOCTHU B MPUPOJHBIX BOJaxX CJICAYET OIpPaHUYHTHCA OlIHOKOHTypHOf/’I
CAP, nelicTByOIICH MO OTKJIOHSHHIO OT 3aIaHHOTO 3HAYCHUS BEIUYHUHBI pH,
peanusyromert  3akoHel  I[IH-perymupoBaHus. Hatunk  pH-metpa
PEKOMEHyeTCsl yCTaHaBIMBATh B CTBOPE MOJHOTO TIEPEMEIINBAHNS pearcHTa
¢ 00pabaTsIBaeMOii BOI0# (Ha BBIXOE U3 CMECHUTEIIS MIIH BOJIM3H HETO).

[Tpu BBIOOpE 3JEKTPOIOB CIEIAYyEeT PYKOBOJICTBOBATHCS TEXHUYECKHMMH
JAHHBIMH Ha HUX W TEXHOJOTMYECKOW XapaKTEPHCTHKON KOHTPOJMpPYEeMOH
Cpeapbl.

2.29. Ilpu ¢ropupoBaHMH BOABI aBTOMAaTHYECKOE IO3MPOBAaHUE
(dbTopcoaepKaIIUX pEarcHTOB ClieAyeT Npou3BoauTh mpu mnomoiu CAP,
MIOCTPOEHHBIX C IPUMEHEHUEM HOHOCEIEKTUBHBIX (PTOPUAHBIX JJIEKTPOJMIOB.



B mnape c anektpomoM Ha (GTOP-MOHBI NMPUMEHSIOTCS BCIIOMOTATEIbHbIC
anektpoasl OXCB-1 nnmu OBII-JI3. B kauecTBe MEpBUYHBIX U BTOPUYHBIX
nmpeoOpa3zoBaresieil  NMpW  HW3MEPEeHMHM  KOHLEHTpauH  (TOp-MOHOB
PEKOMEHIyeTCsT MEHSTh JAaT4MKH U MpeoOpa3oBaTeNy MPOMBIIIIEHHBIX
noHomepos (pH-meTpoB).

Heo0xoaumMo obecrieunTh MOCTOSIHHBIA PacXo/ KOHTPOJIUPYEMOH cpe/ibl
4yepes JaT4HK.

CAP  nomaun  (dropconmepXkaliuX  pPEareHTOB  PEKOMEHIYeTCs
NPOEKTUPOBATh  OJHOKOHTYPHBIMH,  JCUCTBYIOIIUMHU [0  HPUHIHUIY
OTKJIOHEHUsI OT 33/IaHHOM KOHLEHTpalMK (GTOP-MOHOB B 00pabOTaHHOI BoJE.

[Iponecc obechTopuBaHMS PEKOMEHIYETCSI KOHTPOIMPOBATH TEMHU JKE
Cpe/CTBaMHU.

2.30. Bce CAP mnpomecca 00pabOTKM BOJBI ra3000pa3HbIM (HKHIKHM)
XJIOPOM JIst  00e33apaKMBaHMsS M WHBIX ILelield CcTposTcss Ha 0Oase
ABTOMATU3MPOBAaHHBIX BAKYYMHBIX J103aTOPOB (XJIOPATOpPOB).

B kagecTBe aBTOMAaTHU3MPOBAHHBIX  XJIOPAaTOPOB  PEKOMEHIYETCS
MPUMEHUTH J03aTOPBI XJIOpa KOMIUIEKCHON cucTeMbl ,,AkBaxyiop" HUKTU
I'X YCCP.

JozaTopbl cucremsl ,,AKBaxyiop" BBIITyCKalOTCS ITPOM3BOAUTEIHLHOCTHIO
or 5 mo 150 kr/4u. ABTOMAaTH3WPOBaHHBIH [103aTOpP BXOJUT B COCTaB
KOMIUIEKCHOW CHCTEeMBI ,, AKBaxjop", cOCTOSIIeH M3 aBTOMATHYECKH
yOpaBIIeMbIX HCHAapUTeNeH, 3KEKTOpOB, aHAJIU3AaTOPOB XJIOpa, MHaHeleH
YIPaBJICHUS U CUTHAIN3AIINH.

Jlyammmu  no3aTopaMH  XJIOpa IMPH3HAHBI XJIOPATOphl TalIMHCKOTO
BogomnpoBoga. OHM mMeroT aBe Moxudukammm: ¢ pydasiM (C-0277) u ¢
aBromaTtrueckuM (C-0378) ynpaBieHueM.

Xnopatopsl TayUIMHCKOrO BOJOIPOBOAA CEPHUHHO HE BBITYCKAIOTCS,
OJHAKO  HA  yKa3aHHbIE  XJIOPATOPbl ~ 3CTOHCKMM  HMHCTHTYTOM
KomMyHnanmpoekr paspaboTaHbl TEXHHUYECKas AOKYMEHTalMs H paboume
YEPTEXKH.

2.31. Copemennsie CAP mporecca xJiopupoBaHHs BOJBI OTHOCSTCS K
TUITy CTaOMJIM3alMOHHBIX, JCHCTBYIOIINX II0 OTKJIOHEHWIO OT 33JaHHBIX
KOHIICHTpPAaIM  OCTATOYHOTO  XJiopa B  oOpaboraHHOW BOAE, C
aBTOMATHYECKUM aHAJIM3aTOpoM B KaHaie oOpatHoit cBsizu. CAP xmopa
JODKHa o0ecriedynBaTh coJep)kaHHe XJopa B 00paOOTaHHOH Boje c
OTKJIOHEHHEM OT HopM +0,05 mr/i.

XapakrepHoit ocobenHocTrio CAP mpomecca o0e33apaKUBaHHUS BOIBI
XJIOPOM SBJIIETCSL OOJIBIIOE 3ama3AblBaHHE CUTHANA, IOCTYMAIOLIEro Ha
PEryJIATOp U UCIOJIHUTENBHBIN MEXaHU3M OT aHAJIM3aTopa XJIopa.

[TpomomKNTETHHOCTS KOHTAKTa CBOOOJHOTO aKTHBHOTO XJOpa C BOJOH
noibkHA OBITh He MeHee 30 MUH, CBSI3aHHOTO XJiopa - He MeHee | 4. Takas
MIPOIOJDKUTEIBHOCTh KOHTAKTa OINpPENEsieT PAcCTOSHHE MEKAY TOYKOH
BBOJIa XJIOpa B BOJY M TOYKOW OTOOpa XJIOPHUPOBAHHOW BOJIBI HA aHAIIN3, T.C.
OCHOBHOE BpeMs TPAaHCIIOPTHOTO 3ana3bIBaHMsL.

VYxa3zaHHbIE HEOJIArONpPHSATHBIE JUHAMHYECKHE CBOWCTBA 0OBEKTa
peryiupoBanusi TpeOytor npumeHenuss B CAP mporecca XJIOpHpOBaHHS
BOJIbl PETYJHMPYIOIINX YCTPOHCTB C BHICOKUMH JIMHAMHUYECKMMHU KadeCTBAMHU
(manpumep, perymsitopoB P27, cucremsr ,,Kackan-2" win PBU3-I1 cucremsl
AKDSCP) n nuHaMHUYECKUX MpeodpasoBareleii ¢ maMsaTeio (Hampumep, 107
wunu BJTI-IT).

Junammyeckue kagectBa CAP mpomecca XJIOpHUpOBaHUSA BOABI MOXKHO
TIOBBICUTh, YMEHBLIMB BpeMsl 3ama3/bIBaHHs ITyTEeM IPUOIIDKEHUS! TOYKU
oTOOpa XJOPUPOBAaHHOM BOIBI K TOYKE BBOJA XJopa. B aTom ciyuae st
KOHTPOJISL 32 COAEP)KaHWEM OCTaTOYHOTO XJIOpa YCTAHABIMBAETCS BTOPOH
aHanM3aToOp B CTBOpe, IJe  OOecrnedymBacTCss  HOPMHPOBAHHAS
MIPOAOIDKUTEIFHOCTh KOHTAKTA XJIOpa ¢ BOJIOM.

Haubonee pacnpocTpaHeHHBI Croco0 yaydmleHus JAWHAMHYECKHX
coiictB CAP mporecca XJIOpHPOBaHHS BOABI 3aKJIIOYAETCA B YCTPOMHCTBE
JIBYXKOHTYpHO#1 (1ByxKkackanHoit) CAP.

IlepBbIii KOHTYp oO0OecreuMBacT 3aJaHHOC COOTHOIICHHE MEXIy
pacxomoM XJiop-raza W pacxoioM o0OpabaTeiBaeMOl BOJBI, BTOpPOH



KOPPEKTHPYET 3TH COOTHOLICHUS 10 OTKJIOHEHHIO OT HOPMBI KOJIMYECTBa
OCTaTOYHOTO XJIOpa B 00pabOTaHHOH BOJIE.

Ecnu Hajme:KHOCTh aBTOMAaTHYECKOTO aHAM3aTOpa XJopa HEIOCTAaTOYHO
BBICOKasl, B JJIHTEIHHOM PEXHME pabOTHl OTPaHMYMBAIOTCS YCTPOWCTBOM
NEepBOr0 KOHTYpa, T.. cTposT CAP crabwimzanuu npuHSATOH 70361 XJIOpa B
3aBUCHMOCTH TOJBKO OT pacxoja oOpabaTbiBaeéMOi BOJBI, KOPPEKTHPYS ITY
03y BPYYHYIO TIO JAaHHBEIM JTA0OPaTOPHBIX M3MEPEHHUH WM TIO MOKa3aHHUIM
aHAITN3aTOPOB.

2.32. Tlpu 0OpaboOTKE BOIBI XJOPOM C LIENBIO €€ OOCCIBEUMBAHUS HIIH
60pBOBI ¢ OHONOTMUECKMMH OTJIIOKEHHUSIMH, KOT/Ia ONTUMalIbHas /1032 XJopa
YCTaHABJIMBACTCS IO OTBITHBIM JTAHHBIM, CHCTEMBI YIIPABIICHUS XJIOPATOPAMH
CTPOSITCA TakKe MO0 CXeMaM CTaOMIIM3aIlii ¢ KOPPEKIMeW JO3bI XJIopa Io
KOHIIEHTPAI[H OCTATOYHOTO XJIOPA.

2.33. Tlpy NpOEKTHPOBAaHWU M YCTPOIMCTBE CHUCTEM aBTOMAaTH3aLUH WU
TEXHOJIOTUYECKOT0 KOHTPOJISI TIpOoLiecca XJIOPUPOBAHMUS BOJIBI CIIEAYET UMETh
B BHAY, YTO COBPEMEHHBIC aHAIM3AaTOPHI XJIOpa B BOJE IIOCTPOCHBI IO
aMIIepMETPUUECKOMY METOAy W3MepeHui. B  pexume paboTel ¢
NPUMEHEHWEM peareHToB (MoxucToro Kamuss — JJisl IepeBoja xJjiopa B
SKBUBAJIEHTHOE KOJMYECTBO Hoxuzpa u OydepHOro pacTBOopa — JUIs
co3manmus kucioit cpensl ¢ pH = 4,5 B mpobe BoOmpI, mocTymaromeil B
JEKTPOXHUMHUYECKYIO STaeiKy aHaIM3aTopa) aHaTU3aTOPHI
aMIIEpPMETPUUYECKOTO TUIIA U3MEPSIOT CoJiepKaHke 00IIero akTHBHOIO XJiopa
(cBOOOIHOTO + CBsi3aHHOTO). B pexume paboThI 0€3 MPUMEHEHUS HOAUCTOTO
Kallisl aHAITU3aTOp M3MeEpSeT TONBKO CONEep)KaHWe CBOOOIHOTO aKTUBHOTO
XJIopa.

OTCTOHUKH, OCBETIUTETH

2.34. B OTCTOMHHMKAaX M OCBETIHUTENAX MpeaycMaTpUBacTCa yCTpoilcTBO
JUIL  aBTOMAaTHYeCKOr0  KOHTPOJII  IPEAETIbHOTO  YPOBHS  OCajKa.
ABTOMATH3aIMK BBHIITyCKa OCAJKa JOJDKHA OCYIIECTBIATHCS B TEX CIydasX,
KOTZ]a TPEeIyCMOTPEHHAs! NMPOEKTOM YacTOTa BBIMYCKa OCaAKa M3 KaXIOH
CeKLIHK OOJIbIIIe OHOTO Pa3a B CYTKU.

2.35. ABTOMAaTH3alMI0 BBIIYCKa OCafKa CIeIyeT OCYIIECTBIATh IO
JOCTHXEHUH MPEAETBHOTO YPOBHSI, IPH KOTOPOM CUTHAJI OT IaTYMKa YPOBHS
0CajIka JOJDKEH I0JaBaThCsl HA TNPHBOJ BBITYCKHOHN 3aIBYKKH, WIH IpPU
MEXaHU3UPOBAHHOM YIaJeHUH OCajKka Ha TIPHBOJ COOTBETCTBYIOLIETO
000py0BaHus, HaIpUMep CKPeOKOB.

B03MOXHO AMCTaHIIMOHHOE YIIpaBJiE€HHE BBITyCKOM ocanka u3 [1Y mo
CHTHAIy O MIOCTI)KEHHHM TPEAEIbHOTO YPOBHS. I[IpomoinKHTETbHOCTH
BBINTyCKa OCaJKa JIOJKHA YTOUHATHCS B TIPOLIECCE SKCILTYaTaIUH.

2.36. Ilpu aBTOMaTW4ecKoM BBITYCKE OCaJIKa BBOJAUTCS OJIOKHPOBKA,
HCKJIIOYAIOIAsi, KaK IPaBHJIO, BO3MOXXHOCTb OJHOBPEMEHHOTO BBINTyCKa
0Ca/IKa U3 HECKOJIBKUX OTCTOMHNKOB MJIM OCBETIIUTEIEH.

(Dl/IJ'[I)Tp])I, KOHTAKTHbIC OCBCT/IUNTECIH

2.37. Ha ¢wunbTpax peryiMpoBaHHE CKOPOCTH  (pHIBTPOBaHUS
OCYIIECTBIISIETCS IO pacxXoAy (HIBTPOBAHHON BOJBI HJIH 110 YPOBHIO BOJBI B
¢dubTpe.

[Ipn perynmmpoBaHuMM IO YPOBHIO BOABI B (PUIBTpax [OJDKHO OBITH
o0ecleueHO  PaBHOMEPHOE  paclpelelieHHe ee¢ Mexay (uiIbTpamy,
HAXOMAIIMMUCS B paboTe.

2.38. B KkauecTBe ApOCCENMPYIOLIET0 YCTPOICTBA B peEryasTOpax
CKOPOCTH (DMIIBTPOBAHUSI PEKOMEHyeTCS NMPUMEHATh AWCKOBBIE 3aTBOPHI U
JpoccenbHbIE  NOBOPOTHBIE  3acloHKHM.  JlomyckaeTcs  IpUMEHEHHE
HpOCTeﬁIHPIX TIOIIJIAaBKOBBIX KJIaIITaHOB.

2.39. B Tex ciywasx, Korja CKOPOCTb (PMIIBTpOBaHUS HEOOXOIUMO
W3MEHATb,  NPUMEHSIOTCS  YNpaBIsieMble  PETYJSATOPHl  CKOPOCTH
(UIBTPOBaHMS, TO3BOJIONINE PETYIHPOBATH PEXKAM paboTHl (HUIBTPOB
JUCTAaHOHUOHHO C ITyJibTa YIIPaBJICHUA.

2.40. BeiBoa GUIBTPOB Ha MPOMBIBKY PEKOMEHIYETCS OCYLIECTBISTH 110
MoTepe HANopa B 3arpy3Ke HIIH IO MOJO0KEHHIO APOCCEIMPYIOIIETro OpraHa,
YCTaHOBIIEHHOTO Ha TPyOOIpoBoe (PHIbTPOBAaHHON BOJIBL.



Jonyckaercst BBIBOJI (PUIIBTPOB HA MPOMBIBKY 110 CHUTHATY O TTOBBILICHHN
YPOBHS B (PMIIBTPE WM 110 BpEMEHHOI porpamMmme.

2.41. Ha craHmmsx OYHCTKH BOJABI C YHCIOM (HIBTPOB cBbime 10
AaBTOMATH3UPYyeTCs TMporecc NpoMbIBKH. llpum wmcne ¢mmstpoB mo 10
NpeyCMaTPUBAIOTCS CUTHAITM3AINS O HEOOXOAMMOCTH BbIBOJIa (HIbTPA Ha
MPOMBIBKY W IOJyaBTOMAaTHYECKOe  COJIOKMPOBAaHHOE  YIpaBIICHHE
TIPOMBIBKOH € ITyJIBTOB HJIH IIUTOB.

2.42. Cxema aBTOMAaTH3allMM TIIpOLECCA MPOMBIBKH (WUIBTPOB U
KOHTaKTHBIX ~ OCBETJIUTENEH [ODKHa OO0ECHeyMBaTh  BBINOJHEHUE B
OIpeIelIeHHON MOCIeI0BATENbHOCTH CIEAYIOLINX ONepaluil: ynpaBieHus no
3aJaHHOM TIporpaMMe 3aTBOpaMH M 3aJBIDKKaMH Ha TpyOOIpoBOAax,
MOJBOJSIIIMX W OTBOJAIIMX 0OpabaThIBAGMyIO0 BOJIY, ITyCKa M OCTaHOBKH
HAaCOCOB MPOMBIBHOW BOJABI M BO3AYXOAYBOK IIPH BO3IyXOBO3IyLIHON
MIPOMBIBKE.

2.43. B cxemax aBTOMAaTH3aLlUH CIEyeT NpeaycMaTpUBaTh OJIOKUPOBKY,
JOIYCKAIOIIYI0, KaK MIPaBUIIO, IPOMBIBKY TOIBKO OZHOTO (HIBTPA.

2.44. Hacochl TpPOMBIBHOW BOJbI, KaK TMpPaBUiIO, NPUHUMAIOTCS C
HHU3KOBOJITHBIMU IIPUBOJHBIMU 3JIeKTpojaBurarensiMu. [Ipu  ycraHoBke
HAaCOCOB C BEICOKOBOJILTHBIMH JIBUTATEISIMH HEOOXOIMMO 00ECIIEUNTh TaKyI0
TIOCIIEA0BATENBHOCTD TPOMBIBKH (PHIBTPOB, MPH KOTOPOH YHCIIO BKIFOUECHUH
HAacocoB OyJeT MUHUMAJIbHBIM.

2.45. Ilpu nosmave MPOMBIBHOM BOABI M3 0aka IOJDKHA OBITH oOecredeHa
BO3MOXKHOCTh CTaOMIIM3alUK €€ Pacxo/a.

2.46. ABTOMATHUYCCKUIA BHIBOZ (DMIBTPOB HA IPOMBIBKY BO3MOXCH IpPH
HaJIMYUH 3a1aca IPOMBIBHOM BOJIBI B pe3epByape.

2.47. Tlpm monaue MPOMBIBHOM BOJBI HacocaMHu Iepel] IPOMBIBKOI
(UIBTPOB PpEKOMEHIYEeTCsS MpeayCMaTpuBaTh aBTOMATHYECKHI BBIMYCK
BO3/1yXa U3 TPyOOIPOBOAA IPOMBIBHON BOMBI.

2.48. TIponomKWUTeNT HOCTh MPOMBIBKH CJIEIyeT YCTaHABIMBATH IIO
BPEMEHHU HJIM IO MyTHOCTH IIPOMBIBHO BOJIbI B OTBOJISIIIIEM TPYOOIIPOBO/IE.

2.49. Ha moHHUTOBBIX (QMIBTpPax MPOIECC PereHepanuy peKOMEeHIyeTcs
ABTOMAaTHU3MPOBATh.

BeiBog Ha pereHepanuio KaTHOHHUTOBBIX (IIBTPOB PEKOMEHIYETCS
IpedycMaTpuBaTh MO OCTAaTOYHON JKECTKOCTH 00paboTaHHOI BOABI,
AQHMOHUTOBBIX (PMIIBTPOB — IT0 AIIEKTPOIIPOBOAHOCTH BOJIBI.

Jlonmyckaercsi MOTyaBTOMAaTHYECKHH DPEXHWM yNpaBieHUS (QuiIbTpamH,
Py KOTOPOM BBHIBOJ (HIbTpa HAa PETeHEPalHi0 OCYLIECTBIACTCA IO
KOMaH/Ie JIe)KypPHOTO.

2.50. IIponecc pereHepanuu (GUIBTPOB aBTOMATU3UPYETCS: B3PBIXJICHUE
3arpy3Kd — II0 BPEMEHH; T0/1a4a PEreHepalMoHHOTO PacTBOpa — II0 €To
00bEMy WM 10 BPEMEHH; OTMbIBKA 3arpy3Kd — II0 BPEMCHH; BKIIIOUCHHE
¢unbTpa B paboTy — 110 OKOHYAHHH TPOLIECCa PEreHEPALIHH.

2.51. CwmemmuBaHue BojAbl, mpomenmed Na-xkatnonuroBsie u H-
KaTHOHHUTOBBIE (DMIIBTPHI, OCYHIECTBISIETCS IO 3aJaHHOMY 3HadeHuio pH
CMEIIaHHOH BOJIBI MIIH IO €€ IIEITOYHOCTH.

2.52. TexHonmoruyeckue mapaMeTpbl, TMOJJIEKAIIMEe KOHTPOJIO Ha
CTaHIMSAX OYMCTKHU U TIOATOTOBKHU BOJBI, IPUBECHBI B Ta0JI. 3.

Tab6mumna 3
KonTponupyembiii Bun uadopmariu Llenb usmepenus ninum
napameTp CUTHATU3AIUHI
Obwue napamempul 05 RAOWAOKU OYUCTHIHBIX COOPYICEHULL
Pacxon ncxoaHoit BObI Usmepenue ABTOMAaTH3aLUs Jo-
3UpPOBAHUSI  PEareHTOB,
KOHTPOJIb
pH wucxomHoit u o6pa- « KonTpons
0OTaHHOU BOJIbI
Konnenrpanus ocra- « KonTponms, aBrOmaru-
TOYHOTO XJiopa B 00- 3anus TO3UPOBAHUS
paboTaHHOI Bojie
Konnenrpauus ¢ropa B « To xe
00paboTaHHOH BOJIE




MyTHOCTB HUCXOJHOM

BOJIbI

Pacxon pearenToB (xJo-
pa, KoaryJisHTa, H3BECTH
U Ip.) - IIpH HEOOXOoIu-
MOCTH

YpoBenr B Oakax pac-
TBOpPa PEarcHTOB
IIpenenpHass ~ KOHLIEH-
Tpauus  XJopa WM
030Ha B TIOMEIICHUH
KonuenTtpauust
TBOpA PEarcHToB

pac-

JlaBiieHue B BO3/1yX0-
JTyBHBIX Y KOMIIpEC-
COpHBIX YCTaHOBKaX

Pacxon Boapl, mpoxo-
JAIIed yepe3 KaxIbId

OCBETJIUTENb,  OTCTOM-
HUK

YpoBeHb ocaaka
MyTHOCTE  OTCTOEHHOM
BOJIBI

YpoBeHb BOJIBI B
(uIbTpax, KOHTAKTHBIX
OCBETIIHTEIIAX

ITotepu  nHamopa B
¢unpTpe, KOHTAKTHOM
OCBETJINTEINE
CkopocTh dbunbsTpo-
BaHUA

Pacxon MIPOMBIBHOM
BOJIBI

I[aBJ'IeHI/Ie IIPOMBIBHBIX
HACOCOB

VYpoBenb, B  0akax
IIPOMBIBHOM BOJBI.
MyTHOCTB ¢unbTpO-
BaHHOM BOJBI

Pacxog  Bo3myxa B
BO3IYXOIYBHBIX "
KOMIIPECCOPHBIX  yCTa-
HOBKax

I[BeTtHOCTH  (MIBTpO-

BaJLHOH BOJIBI

XKectkocTh BOABI
Coneconepxanue
Pacxon Boxmpl Ha Kax-
oM (hUIIBTpe

«

Peazenmnoe xoszaticmeo
N3mepenue

Cur"aansamnus

«

Nsmepenue

«

Nsmepenune

Curaanusanus

Nsmepenue

Curganusamnus

U3mepenue

«

«
«
Cur"aansamnus
N3mepenue

«

«

Honumosvie Qunvmpul
U3mepenue
«
«

Kontpomns

Kontpons, aBTOMaTH-
3alusl I03UPOBAHUS

KonTtpons, aBTOMaTH-
3alysd IprUroToBJICHUA
Kontpons, aBTOMaTh-
4yecKoe BKJIFOUEHUE
BEHTHJIS A

Kontpons, aBTrOMaru-
3anusl MPUTOTOBIICHUS U
JO3UPOBAHUSA

KonTpons

Omcemoinuky u oceemaument

Kontpons pacnpene-
JIEHUS  BOJBl  MEXKAY
OCBETJIMTEIISIMH, oT-
CTOMHHUKaMH

Kontpons, aBTrOmaru-
3aIust BBIITyCKa OCaIKa
Kountpons

@u/lbmpbl, KOHmMdAKmHwvle oceemumeilu

Kontpons,  perymmpo-
BaHHC YPOBHA, BBIBOJ Ha
MIPOMBIBKY
KonTponms, BEIBOA Ha
TIPOMBIBKY
Kontpons,  perymmpo-
BaHUEC IMpOU3BOAM-
TENBHOCTH
KonTpons

«
KonTtpons, aBTOMaTH-

3alMs 3al0JIHEHUs OaKa
KonTpons

«

«

BeiBox Ha perenepanuo
To xe
KonTpons

CUCTEMbI OBOPOTHOI'O BOJOCHABXEHMUSA

2.53. JIng 0oOOpOTHBIX CHCTEM C IEPEMEHHBIM pacXOIOM BOIBI, Kak
[PaBHJIO, MPEAyCMAaTPUBACTCSA DPEryJHpOBaHHE I0Ja4d BOIbI HACOCHBIMH

CTaHIIUAMMU.




2.54. Ha HacoCHBIX CTaHIMSIX OOOPOTHOIO  BOAOCHAOKEHUS
ABTOMATU3UPYIOTCS: BKIJIIOYEHHE pPE3EPBHBIX HACOCOB OXJIAXIECHHOW U
HATpeTOl BOJBI;, BKIIOYCHHE W OTKIIOYCHHE HACOCOB HATrpPETOl BOABI B
3aBHCHMOCTH OT YpPOBHS BOJBl B TPHEMHBIX Kamepax (IIpH HAIAIHH
MEPEMYCKHOW TPyOBI MEXAy KaMepaMd HArpeToil M OXJIaXICHHON BOJBI);
peryJaupoBaHKE T10/1a41 HACOCOB HArpeTol BOJbI; OTKIIOYEHHE OJHOTO HIIH
HECKOJIBKUX HAaCOCOB TIPH aBapUHHOM CHIKCHHH YPOBHS BOZIBI B MPHEMHOM
KaMmepe (IpH OTCYTCTBHH NIEPEIyCKHOU TPYOBI).

2.55. VYmpaBiaeHne — BEHTWIITOPAMH  TPAAUPEH  PEKOMEHIYeTCS
OCYLIECTBJISITh M3 HAaCOCHOH CTaHIMM OOOPOTHOrO BOJOCHAOXeHMs. B
ABTOMATHYECKOM pEXHMe NpuHUMaeTcs pabora He Oomee 50 %
BEHTHJIATOPOB. UHWCIIO BEHTWIATOPOB, pabOTAIONMX B aBTOMATHYECKOM
peXHMe, MPUHUMAETCs B COOTBETCTBHM C BO3MOXHBIMH KOJIEOAHUSIMU
TEMITEpaTypPhl OXJIAXKICHHON BOJBI.

HeobxonuMo  mpenycmarpuBaTh  BO3MOXKHOCTH — pabOTBI  KaXJO0TO
BEHTHJITOPA B PEKUMAaX JAUCTAHIIMOHHOTO U aBTOMATHYECKOTO YIIPABICHHS.

2.56. llenecooOpa3HOCTh  pEryJIMPOBAaHHS  CHUCTEMBI  OOOPOTHOTO
BOJIOCHAOXKEHHsI  JIOJDKHA  MOJTBEPIKAATHCS  TEXHUKO-DKOHOMHYECKUM
pacyeToM, YYWTBHIBAIOIIMM 53KOHOMMIO 3JIEKTPOIHEPIUH, IMOTpedsieMOon
HACOCHBIMHU arperaTaMy W 3JIEKTPOJBHUTATEISIMA BEHTIIATOPHBIX TPaIHpEH,
obecrieueHne 3aJaHHOTO TMepernaja TeMIepaTyphl OXJIaKACHHOW BOJBI,
CHIYKEHHE Pacxo/ia BOJIbI.

2.57. TexHONOTMYECKHE TapaMeTpPBl, IOJUIEKaIINe KOHTPOJIIO B CHCTEMax
000pOTHOTO BOJOCHA0KEHUS, IPUBEICHBI B Ta0II. 4.

Tab6muma 4
KouTponupyemsiii Bun undopmariu Llenb usmepenus unu
rnapamMmeTrp CHUTHAJIN3alA

Coopyacenus cucmem 000pOMHO20 8000CHADICEHUS
YpoBenr B mnpuemHoii|M3mepenne wu curHa-|KoHTposib, aBTOMaTH-

KaMepe  OXJIAKACHHOM |Iu3auus 3amusg JOOAaBKH CBEXeEH
BOJIBI BOJIBI, OJIOKHpOBKA
HACOCOB IO YPOBHIO
YpoBeHb B IIPUEMHOH To xe Kontpons, perymnupo-
KaMmepe HarpeTon BOoJAbl BaHUE pPabOTHI HACOCOB,
aBTOMATH3AIHS

BKIIIOUCHHUS M OTKIIO-
YEeHUsT  HAacoCOB MO
YpOBHIO (TIpH HAJIMYUH
MEpeIycKHOro  Tpyoo-
MPOBOAA, COEZINHSIIO-
MIEr0 KaMepbl OXJax-
JEeHHON W  Harperoil

BOJIBI)
Pacxon u naBnenue B W3mepenue Konrpons, perynupo-
TpyOOIpoBOIax  OXJja- BaHHE I10JIaYX HACOCHOM
JKJICHHOI BOJBI CTaHUUH
Temnepatypa B Tpy- « KouTtpons, aBTOMaru-
OompoBoax OXJIaXK- 3anus padoThI TPAJUPCH
JIIEHHOU BOJBI
3uauenne pH B TpYy- « Konrpons, aBTrOMaru-
OGompoBoax OXJIaXK- 3aus JI03UPOBAHUS
JIEHHOM BOJbI peareHToB
KonuenTpanus ocTa- « KonTpons
TOYHOTO XJopa B Tpy-
OompoBomax OXJIaXK-
JIIEHHOM BOJBI
Pacxonq wm naBinenue B « «
TpyOonpoBogax Ha-
TrpeToi BOJbI
KonuenTpauus conet B « «

TpyOOIIPOBOIAX Ha-




rPETON BOJIbI
Temneparypa B Tpy- « «
OomnpoBojiax  HarpeToi
BOJIbI

Pacxonq B TpyOompo- « «
BOJIaX CBEXKEH BOJBI
YpoBeHb BOABI B 1pe-|CHrHAIM3amus Kontpons u aBTOMa-
Ha)KHOM TIPHIMKE THYECKOe  BKIIIOUYECHHUE
JPEHaKHBIX HACOCOB
Yenosus ons o6pabomxu 0o6opommotl 600bi

VYpoBenb B MepHukax |CurHanuzanus ABTOMaTH3aIUA 3a-

CEPHOM KHUCIOTHI MOJTHEHUS

YpoBeHp B Oake XJyop- « ABTomaTtuzanus BbI-

HOH BOZBI mycka B  pe3epByap
OXJIQXKIEHHOM BOJbI

Konuenrparus TOK- « BxmtoueHne — BeHTWIIA-

CUYHBIX [TApOB U r'a30B B LUH

MOMEUICHUU

BOJOBO/JbI, CETH, PEI'YJIMPYIOIIUE EMKOCTH

2.58. PerymupoBaHue pexxuma pabOTHI BOJONPOBOJIA B 3aBUCHMOCTH OT
€ro  Ha3HA4YCHHs, CXEMBl YIpaBIeHHS W COCTaBa  COOPYKCHHH
OCYILIECTBIIIETCS 32 CUET N3MEHEHHS PEeKUMa pabOThI HACOCOB: 110 IaBJICHUIO
B HAllOPHOM KOJUJIEKTOpPE HACOCHOM CTaHIIMH, pacxoxy BOJBI B BOJOBOJE,
JABJICHUIO B JUKTYIOIIUX TOYKAX W YPOBHIO BOJBI B PETYIHPYIOIIUX
pe3epByapax.

2.59. Ilpu perynupoBaHUH MO AABICHHUIO B JUKTYIOMIMX TOYKAX CETH UX
YHCJIO ¥ OPUEHTHPOBOYHOE PACIIONOKEHHUE ONPEIENIAIOTCS THAPABINIESCKUM
pacuetoM cetu. JlanpHeilee yTOYHEHHE NPOU3BOIUTCA B IIpoLEcce
AKCIUTyaTaIlii BOAOIPOBOIA.

2.60. Ilpn HanMYMHM HECKOJBKUX TOYEK, KaXKIas M3 KOTOPBIX MOXKET MPH
COOTBETCTBYIOLIEM pEXKHUME BOJAOMOTPEONICHHS OKa3aThCsl JUKTYHOLIEH,
cHCTeMa aBTOMaTHYECKOTO KOHTPOJIS JIOJDKHA 0OecreuyrBaTh BO3MOXKHOCTh
OTIpeJIeTICHUs] JaBJICHUSI BO BCEX TOYKAaX, NPHU 3TOM JHUKTYIOIIEH JOJDKHA
OBITH BEIOpaHa TOYKA, B KOTOPOH JaBJICHHUE paBHO 3aJaHHOMY HIIH HIKE €TO.

2.61. Ilpu naBneHUN B HECKOJIBKUX KOHTPOIMPYEMBIX TOUKAX CETH BBIIIE
(amke) TpeOyeMoro MAWKTYIOIIEH CIleayeT CcYuTaTh TOYKY, B KOTOpOU
pa3HOCTh MeXIy (haKTHUSCKUM U 33JJaHHBIM JaBJICHHEM OyJeT HauMEHbBIICH
(Haunbopeit).

2.62. Ilpu pa3paboTKe cHCTEMbl aBTOMaTHYECKOTO KOHTPOJIS TaBIICHUS B
JUKTYIOLIMX TOYKaX HEOOXOJMMO YUUTHIBATh, YTO CUTHAI O HEOOX0IMMOCTH
TTOHU3UTD JIaBJICHHE JI0JDKEH BKITIOUATHCS TOJIBKO B CIIydasX:

€CIIM JTaBJICHUE TIPEBBICHT 33/IaHHOE BO BCEX KOHTPOIHPYEMBIX TOUYKAX,
MIPH 3TOM CHTHAJ JOJDKEH OBITh BKIIOYEH A0 TeX IOp, MOKa JaBJCHHE B
OJTHOM M3 3TUX TOYEK HE CTAHET PaBHBIM 3aJaHHOMY

€CITM JIaBJIEHHE 110 CPAaBHEHUIO C 33JaHHBIM CHU3WIIOCH XOTsI ObI B OJTHOM
73 KOHTPOIUPYEMBIX TOUCK, IIPH STOM CHTHAI JIOJDKCH OBITh BKIIFOUCH JI0 TEX
op, MOKa JaBJIEHHE B 3TOW TOYKE HE MOBBICUTCA IO 3aaHHOTO, a B IPYTUX
TOYKaX — HE CTaHEeT PaBHBIM 33JJAHHOMY WIIH OOJIBLIE €ro.

2.63. Ilpu HanMuud  HECKOJBKHUX  BOJOMCTOYHHUKOB  CHUCTEMa
ABTOMATH3aIlMX JOJDKHA O0ECIICYMBATh 33JaHHOC JABIICHHE B TUKTYIOIIIX
TOYKaX, a TaKkXKe YCIOBHA pabOTHl CETH M COOPYKEHHH, MPU KOTOPBIX HX
SKCIUTyaTallMOHHBIE TTOKa3aTeNu OyayT Haubosiee BRICOKUMHU (MUHUMAJbHBIC
CyMMapHbIe SHEpro3aTpaThl Ha I0Jady BOJBI, MAaKCHUMAalbHble 3HAYCHUS
KIIZA nacocoB u np.). J1s KakIoro KOHKPETHOTO CiIydas peKHUM pabOThI
CIIeZlyeT YCTaHABIMBATEH UCXOS U3 YCIOBHHA PaOOTHI CHCTEMEL.

2.64. B BOIONPOBOAHOM CETH W CBS3aHHBIX C HEH COOPYXKEHHAX B
KayecTBE OCHOBHBIX CpEACTB  PEryJHPOBaHHUSA  HCHOJIB3YIOTCA: Ui
pacmpesnencHAs TIOTOKOB BOABI — JJICKTPU(DHUIMPOBAHHAS 3allOpHAs
apMaTypa, JUId peryJupoBaHMsS JaBIEHUS WM pPacXoiga — HACOCHl ¢
peryaupyeMbIM IPUBOJIOM.




2.65. IlenecooOpa3HOCTh M CIOCOO pEryaupoBaHMsI peXuMma pabOThI
BOAOIPOBOJA PEKOMEHAYETCS ONPEAEIITh B COOTBETCTBUM ¢ L. 2.13 u 2.14.

2.66. TexHoloruyeckue mapaMeTpbl, NOJJIEKALIME KOHTPOJIO Ha
BOJIOBO/IAX, CETH U PETYIMPYIOIINX EMKOCTSX, IPUBEJICHBI B TA0I. 5.

Ta6muua 5
KouTponupyembiii Bun undopmariu Llenb usmepenus unu
mapameTp CUTHAJIA3AIUHI
JlaBnenne u pacxonm B Nsmepenue CAP pabotel cetn H
BOJIOBOJIaX. COOPY>KEHUI
[MoBpexneHme BOJO- Curnannsanus ABTOMaTHYECKUHA
BOJIOB KOHTPOJIb IIETIOCTHOCTH
BOJIOBOJIOB
YpoBeHb BOABI B BO- « CAP pabotsl cetn wu
JIOHATIOPHBIX OAamrHAX M COOpY>KEeHUI
pe3epByapax
JlaBiieHre B AUKTYIOLINUX « To xe
TOYKaX
Pacxon B nuHUAX ceTH W3mepenue «
(mpu HE0OXOTUMOCTH)
3. JMCIHHETYEPCKOE YIIPABJIEHUE

3.1. Hns  cucteM  BOJOCHAOKEHHUS,  COOPY)KEHHS  KOTOPBIX

TEPPUTOPUATILHO PaA300IIEHbl, CIeAyeT MNpeAycMaTpUBaTh AUCIETYEPCKOE

yIpaBJIeHHeE.

3.2. Ilpm pa3paboTke CHCTEMBI JAWCIETYEPCKOTO  yNPABICHUS
HEOOXO0JMMO MpPeTyCMaTPHBATh:

OINCPATUBHOC YIIPABJICHUEC U KOHTPOJIb TEXHOJOTHYCCKUX MPOICCCOB U
paboTsl 000pyIOBaHMUS;

TOJI/IepKaHUE HEOOXOIMMBIX PESKUMOB paboTsI CHCTEMBI
BOJIOCHA0KEHHS U OTJCIBHBIX €€ COOPY>KEHHI M MX ONTHMH3ALHUIO;

CBOEBPEMEHHOE O0HAPYKEHHUE, JIOKATU3ALNIO U YCTPAaHEHHE aBapHii;

MOJTHOE MM YaCTHYHOE COKpallleHHe MAEXYpPHOro IepcoHaja Ha
OTAEIBHBIX COOPYKEHUSX;

9KOHOMHIO HEPTOPECYPCOB, BOABI U PEATreHTOB.

3.3. CTpykTypy AMCIETYEPCKOTO YIPABJICHUS CHCTEMaMHU BOJOCHAO0-
JKEHUSI CIIe[lyeT MpeaycMaTpuBaTh B COOTBETCTBHU ¢ TpeboBaHusamMu CHull
2.04.02-84.

3.4. ®yaxnym neHTpanbHOTO IyHKTa yrpasierus (LI1Y) npu nByx- mmm
MHOTOCTYTIEHUaTOH CTPYKType NUCHETIEPCKOTO YIPABICHUS 3aKJIFOYAIOTCS B
YIpaBJICHUH BCEll CHCTEMON BOJOCHAOKEHMsSI KaK €IWHBIM KOMIUIEKCOM H
KOOpIuHanuu pabotsl Beex [1Y.

Oyukaun  [1Y  orpaHnyuBaroTCs  yNpaBiI€HUEM  COOPYKEHUSIMHU
MOJYMHEHHOTO €My TEXHOJOTHYECKOTO y3iIa.

3.5. B oTmenbHBIX ciyyasx HpH AByXCTymeH4aro ctpykrype LITY
MOJKET BBINOJHATh QYHKIMU [1Y a1t 0HOTO M3 TEXHOJOTMYECKHX Y3JIOB
WJIU COOPY KEHHM.

3.6. Ilpu ynpaBineHNH OIMHOYHBIMU COOPYXEHHSMH BOJOCHAOKEHHS M3
IIYV  5Heproxo3siicTBOM IPOMBIIIJIEHHOIO MPEANPUATUS  JOIYCKAeTCs
IIpUMEHEHHE OOIIEro /sl BCeX OTpaciied SHEPTeTHKU JUCIETYEPCKOro IIUTa
U IIyJIbTA.

3.7. OmnepaTopcKue ITyHKTH Ha COOPYKEHHSIX BOJOCHAOKCHHS CIIEHyeT
npejycMaTpuBaTh B COOTBETCTBUH ¢ TpeboBaHusmu CHull 2.04.0284.

3.8. TexHudeckue cpeAcTBa AUCHETYEPCKOTO YIPABICHUS JIOJIKHBI
obecrieunBats 1Y BogocHaOkeHus TeneOHHOH CBA3BIO (B COOTBETCTBUH C
tpeboBarmsamMu CHull 2.04.02-84), a Takke pamuoCBA3bIO C yOAIICHHBIMHU
0o0bEeKTaMH U aBapUHHBIMU aBTOMAIIMHAMU M JaBaTh BO3MOXHOCTb
HEIOCPEJACTBEHHO  YIPAaBIATh  TEXHOJOTMYECKHMM  IIPOLIECCOM U
000py/IOBaHNEM U KOHTPOJINPOBATH UX paboTy.

3.9. Ilpsmas TtenmedoHHas cBs3p [IY BomocHaOXKEHUS WIH, U
KOMMYHAJIBHBIX ~ BOJIOMPOBOAOB, abommpyemas y ATC  momxHa
OCywIeCTBJIATbCA ¢ noxuuHeHHbiMu  IIY  coopyxenusamu, LIV



BOJIOCHAOXKEHHMsI, CIy)KOaMHU YIpaBIEHUS] IO OKCIUIyaTallid COOPYKEHHI
BOJIOCHA0KeHHs (aBapUITHO-PEMOHTHOM, IJIEKTPOTEXHHUUYECKOM, aBTOMaTHKU
n KUII), HavanbHUKOM, IJIaBHBIM HH)KEHEPOM M TJIABHBIM SHEPIETHKOM
YNIpaBIECHUS], BBIIIECTOSIIUMH AUCIIETUYEPAMH 3HEPreTHUECKOTO XO34HCTBa
NPOMBIIIJICHHOTO MPEINpUATHS WIM TOPOAa, JUCIETYEPOM CHCTEMBI
9JIEKTPOCHA0KEHHS, OT KOTOPOH IOJYYalOT JJICKTPOIUTAHHE COOPY>KCHHUS
BOJOCHAOKEHUS.

3.10. ITY cnenmyeTr BKJIIOYaTh B aIMUHHCTPATUBHO-XO3AUCTBEHHYIO CBA3b
CHCTEMbl BOJOCHAOXKEHMs MPENIPHUITUS WIM TOpojAa [yl PpELIeHHUs
CIIy)Ke€OHBIX BOIPOCOB W CO3/IaHHMsI OOXOJHBIX TeJIC(OHHBIX CBs3EH MpU
TIOBPEK/ICHUH TIPSIMOIL CBSI3H.

3.11. O6veM U cCIpyKTypy TeneoHHOH CBs3M  (paAMOCBSI3N)
JUCTIETYEPCKOTO YIPABICHUS HEOOXOAMMO OIpPENeNaTh HCXOAS M3 oOmien
CXEMBI BOJIOCHA0KEHUSL.

3.12. TexHu4eckHe CpeACTBA JUCIETYEPCKOrO YIPABICHUS M KOHTPOIS
MIO3BOJISIIOT UCIIETYEPY:

HETOCPEICTBEHHO YMPABISATh TEXHOJIOTHUECKUM IIPOLIECCOM  IIyTEM
MOCBUIKM KOMAaHJ, HM3MEHSIOUIMX COCTOSIHME TEXHOJIOTHYECKHUX arperaroB
(BKJIIOYHUTB-OTKIIIOUHUTD, OTKPBITh-3aKPHITh, OoJtbIIIe-MEeHbIIIE) u
YCTAQHAaBIMBAIOIINX WIM MEHSIOMNX pPEXUM pPabOThl COOPYKCHHH H
IIPOTPaMMbI aBTOMaTHIECKUX YCTPONCTB;

nojy4yath Ha I1Y oToOpaskeHHE COCTOSIHHS TEXHOJIOTMYCCKOH CXEMbI U
paboTel arperaroB B BHUJAE CHTHAIM3AIMKM Ha IIUTE YNPABICHUS WM
MHEMOHHUYECKOH CXeMe C CHMBOJAMH TEXHOJOTMYECKHX arperaTtoB HWIH
IPYTUX CPEICTB OTOOpakeHUsT HH(OPMAITHH;

uMers Ha IIY  Bu3yanbHbli M JOKyMEHTaIbHBIH  KOHTPOIb
TEXHOJIOTUYECKHX MapaMEeTPOB B CUCTEME BOJIOCHAOKEHHSI.

3.13. B cucremax OUCHETYEPCKOTO YIPABIECHUS W KOHTPOJS st
Nepefayn  paclpeleluTeNbHO W HWHBECTUTENBHOW — MH(OpMaIyn
pPEKOMEHAyeTCA NMPUMEHATh KaK TeJIeMEXaHW4YeCKHe, TaK U JAUCTAaHIMOHHBIC
TEeXHUYECKHE CPE/CTBA.

3.14. TenemexaHusanmust JUCIETYEPCKOTO  YOPABICHUS  SIBIISETCS
OCHOBHBIM TEXHHUYECKHM CPEJICTBOM AMCIETUECPHU3AIIH, TO3BOJISIONINM:!

Han0oJee I0JIHO, HeNPephIBHO U B KOMIIAKTHOH (opMme oToOpakaTh Ha
ITY TexHONOrHYECKUiA MPOLIECC;

ObICTPO M Ha 3HAUWTENbHBIE paccTOsSHMA mepenaBate Mexxay IIY u
koHTponupyembiMu myHKTamu (KIT) 6ompmmre o0beMBl paciopsanTEIbHON 1
W3BECTUTENBHON HH(OpMALINH;

KpOME  ONepaTUBHOM  MHpOpManuuM  mepelnaBaTth  AWUCIETYEPY
MIPOM3BOACTBEHHO-CTATUCTHYECKYIO MH(OPMAIINIO, a TaKkKe WHTETrpajbHbIC
3HAYEHHS TEXHOJIOTHYECKHUX MapaMeTpOB;

obecnieunBarpy nepemadwy B ACY TII BomocHaOkeHHS HEOOXOAMMOTO
o0bemMa nHpopMaIuy;

OCYIIECTBIISITh TEJIEABTOMAaTHYECKYI0 paboTy COOpPYXEHHH M arperaros,
yJIQJICHHBIX Ha 3HAYNTEIIbHBIE PACCTOSHUS;

HCTIOJIb30BAaTh MUHIMAJIbHOE KOJIMYECTBO JIMHUH CBSA3H;

PETUCTPUPOBATh M JOKYMCHTHPOBAaTh 3HAUEHHUS TEXHOJIOTHYECKHUX
MapaMeTpOB U COOBITHS B TEXHOJIOTHYECKOM ITPOIIEcCe.

3.15.  JlucraHUMOHHBIE  CpPEACTBA  YNpPAaBIEHHS  MOTYT  OBITh
CHIJIBHOTOYHBIMH U CITA00TOYHBIMH.

3.16. CuipHOTOYHOE AMCTAHLMOHHOE AWCIETYEPCKOE YIIpaBlICHHE Ha
Hanpspkerue 110, 220, 380 B ¢ ucnonp3oBaHueM KOHTPOJIBHBIX KaOeme s
CBsI3M OOBEKTOB YIpaBieHHs c omepaTopckuMm myHkToM (OIl) mmm ITY
PEKOMEHIYeTCSs IPUMEHSITh!

Ha OJJMHOYHBIX COOPY’KEHHUAX BOIOCHA0KEHHS;

npu HeOompumx (mo 200 M) paccrosausix Mmexay OIl wimm IIY un
YIIPaBISIEMBIMHU COOPYKEHUSMH;

€CcIi HEeT HEeoOXOJMMOCTH MOAPOOHO OTOOpaXKaTh TEXHOJOTHUYECKUI
IpolecC B BHAE MHEMOHHYECKOW CXEMBbl M JOCTaTOYHO HMETh
OrpaHUYEHHbII 00bEM CUTHAIM3AINHU U U3MEPEHHH.



3.17. CnaboToyHOE AMCTAHIIMOHHOE yMpaBlieHHWEe Ha HampsbkeHue 10 60
B u c wucnomszoBanueM TeneoOHHBIX Kaleneid s CBSI3M OOBEKTOB
ynpasienus ¢ OI1 wmu [TY pekomMeHIyeTCs IPHUMEHSTh:

JUISL OMHOYHBIX WM HECKOJIBKHUX PACCPEAOTOUEHHBIX OOBEKTOB C MAJIBIM
o0bemoM uHpopMarun, yaaneHHbsix oT OIT unu ITY Ha paccTosiHUE CBBIIIE
200 M, KorJ1a TeJleMeXaHu3alus ABISETCSl HepallMOHaJIbHOM, a CHIIBHOTOYHOE
yTIpaBJIeHUE HEIb3s1 OCYIIECTBUTH N3-3a OOJIBIION NaTbHOCTH;

korga Ha [IY HeoOXOOMMO COBMECTHUTH TEJIEMEXAHHYECKHE U
JTUCTAHIIMOHHBIE CPEACTBA U BBIOJHHUTH YCIOBHE OJHOTUITHOCTH ONEpaIlHi
YIPaBJICHUS U OTOOpaXkeHNs1 HH(POPMALIHH.

3.18. B psize ciryyaeB BMECTO CpEJICTB TEJIEMEXaHUKH U JIUCTAaHIIMOHHOTO
ynpaBieHus st ooMeHa mHpopmanueit mexmy [TV n KII pexomenmyercs
UCIIONB30BaTh  MUKPOIIPOIIECCOPHBIE  KOHTpOJUIepel. WX mpuMeHeHue
1iesecoo0pa3Ho, Korja:

MOTYT OBITH UCIIOJIB30BAHBI OJIOKH ISl CBS3H C yNAIICHHBIMU OOBEKTAMI;

KII pacrnionoxxeHsl B paguyce JaIbHOCTH JEHCTBUS KOHTPOJJIEPOB;

COOpYXEHHUs, B KOTOphIX pacnonoxeHnsl KII, aBromaTusupyroTcs c
IPUMEHEHHEM KOHTPOJJIEPOB.

3.19. Ina ognoro I1Y nomyckaercss OAHOBPEMEHHO NMPHUMEHSTh Pa3HbIE
CIOCOOBI  AWMCHETYEPCKOTO YNPABICHHS NPH YCIOBHM HICHTHYHOCTH
OTleparyii, BBIMOJHIEMBIX AWCHETYEPOM, M OJHOTHIIHOCTH OTOOpa’KCHHUS
MOCTYTAIOIIeH HH(POPMAITUH.

3.20. Cnocob nuCTIETYEPCKOTO YNpAaBICHUS M KOHTPOJS CIEXyeT
BEIOMpATh HA OCHOBAaHUN TEXHUKO-3KOHOMHYECKOTO CPAaBHEHHS BAPHAHTOB.

3.21. Ilpu BKIIOYEHHH CHUCTEMBI BOJOCHAOXKEHHS B KOMIDICKC
ABTOMATH3UPOBAHHOM CHCTeMbI ympaBieHus npousBojacTBoM (ACVYII) wim
ACY TII crioco® AuCHeT4epcKoro yrpaBieHUs] PEKOMEHIYeTcs BhIOMpaTh
HCXOIs U3 TpeOOBaHMI aBTOMATH3MPOBAaHHOW CHCTeMbI ympasieHus. [Ipn
9TOM, KakK IPaBWIO, NPUMEHSCTCA TeIeMEXaHH3alusl ANUCIIETIEPCKOTO
yIpaBICHUS.

4. TEJIEMEXAHM3ALIUA JUCIIETYEPCKOT'O YIIPABJIEHUA
OBBEM TEJIEMEXAHU3AIINA

4.1. O0OBeM TelleMeXaHU3aAIMU PEKOMEHIIYETCS OMPEICNATh B KaKIOM
KOHKPETHOM CJIy4ae ¢ YYeTOM 3alad, MOCTABJICHHBIX Iepe]] TUCTIETICPCKOM
CITy>)kOOH, M YCTaHABIMBAaTH COBMECTHO C OOBEMOM aBTOMATH3AIlMH, TpPH
9TOM IPEAMNOYTEHHE CICAYET OTAaBaTh ABTOMATHU3AIUH.

4.2. C 1OMOMIIBI0 TPUHATOTO O00BEMa TENCYIPABICHUS THCIICTICPY
JIOJDKHA TPEAOCTABISATHCS BOSMOXKHOCTD ISl IPUHATHS MEp T10 JIOKATHU3AIIH
W YCTPAaHCHHIO AaBapWHHBIX CHTyalWd, W3MEHEHHWI0O ¥ YCTAaHOBJICHHUIO
PESKUMOB PabOTHI, ONEPATUBHOMY BKJIIOYEHHIO U OTKJIIOUEHUIO OTIEIbHBIX
arperaToB WM COOPYXKEHHM, €CJIM OSTH OIEPaldd HEBO3MOXXHO WIH
HeIesecoo0pa3Ho BBITOIHATH CPECTBAMU aBTOMATHKH.

B 0co00 OTBETCTBEHHBIX CHy4asx TeJEyIpaBICHHE PEKOMEHIYeTCs
MIPUMEHSATH B KAUYECTBE CPECTBA, yOIHPYIOMIETO YCTPOUCTBA aBTOMATHKH.

4.3. Omepaiu TeNCyNpaBicHHUs JIsi COOPYXKCHUH, paborarommx 0e3
MMOCTOSTHHOTO ~ JISKYPHOTO TIEPCOHANA, HE JIOJDKHBI  COMPOBOXKIATHCS
JOTIOTHUTEIBHBIMA  OTIEPATUBHBIMU TICPEKIIOUCHUSIMA Ha  yTIPABIIEMOM
00BeKTE.

4.4, Tlpusateli 00beM  TeNECUTHAIM3AIMU  JOJDKEH  I03BOJIATH
JUCTIETYCPY TMPAaBHIBHO OIIGHUBATh COCTOSHHE H pabOTy CHCTEMBI
BOJOCHAOKEHUS W HE JOJDKCH COJepkKaTh H30BITOYHOW HMH(pOpMAIIH,
KOTOpasi He BIXSET Ha 3Ty OICHKY.

B HekoTOphIX ciydasx ~00BEM ~ CHTHAIM3aLUU  PEKOMEHIYETCS
OTPaHUYMBATH ABAPUIHBIMHU U MPEIYTNPEAUTCILHBIMU CUTHATIAMHU.

4.5. TenecurHanmzamusi  JOIDKHA  TOATBEPXKIATh  JTUCIIETICPY
MIPaBUIILHOCTH BEITIOTHEHUS ITOCIAaHHBIX UM KOMaH]I TeICYPaBICHHS.

4.6. OObeM TeneW3MEpPCHUH JOJDKCH OOCCIEeYMTh  AWCIeTYEepa
uHpopMaInMell 0 3HAYCHUSIX OCHOBHBIX TEXHOJIOTUYCCKUX M AJICKTPHUCCKUX
MapaMeTPOB, XapaKTEPU3YIOMHUX paboTy CHCTEMBI BOJOCHAOKCHHS B IICIIOM
1 OTHCIBHBIX €€ COOPYKEHHUU 1 arperaros.



4.7. Ilpu onpeneneHnn o0beMa TEIEU3MEPEHUH ClIeyeT pacCMaTpUBATh
BO3MOXXKHOCTh M 11€J€CO00Pa3HOCTh 3aMEHBl OTJENbHBIX TeJeHn3MepeHUH
TEeJICCUTHAIN3AINEH TPEAETbHBIX 3HAUEHUH TapaMeTPOB M MX OTKIOHEHHH.

4.8. TemensMepeHne ¢ IENBI0 COKpAIICHHWS 9YHCIa KaHAJIOB CBS3H W
NPUEMHBIX TPUOOPOB CIEAyeT, KaK MPaBUIIO, OCYIIECTBIIATh 10 BHI30BY WIIN
LUKJINYECKH.

4.9. N3mepsiemble mapaMeTpsl Ha TeneMexanusupyemoM IV cuenyer, kak
MIPaBHUJIO, PETHCTPHPOBATH B yCTPOHCTBaX 0OpabOTKHM MHPOPMALUHU ITyTEM
NEPUOAUYECKON  pEerucTpaluyy  aBTOMATUYECKUMHU  PETUCTPUPYIOLIMMU
yCTpOHCTBaMHU.

[Ipn oTcyTcTBHM CpeAcTB aBTOMAaTW4eckol oOpaboTKH MH(pOpMALNH ee
cienyer peructpupoBaTh Ha [1Y BpyuHyIo B )KypHajax.

4.10.  IlpumepHblii  00BEM  TelIEeMEXaHHYECKOTO  YIpPAaBJICHHUSA,
TeNICCUTHAIM3AllMM M TejensMepeHuid (coorBerctBeHno 1Y, TC, TU)
clleflyeT NpUHMMAaTh IO Tabin. 6 (TemeMexaHHMYecKoe YIpaBIeHHE U
TeJeCUTHAIN3AINS ) U Ta0MI. 7 (TeIen3MepeHns).

Tabmuma 6
Hasnauenue u
o0beM
CoopyxeHune Coneprxanue [Ipumeuanue
nHpOpMAIUN
WM arperat nHpopManny  |yHpasiie| CHTHAIN3
HUE anys
Bonozabopuoe |ABP nacocos — 1 OOmass Ha rpymmy
COOpPYXEHHE C HAcOCOB
HAaCOCHOM
CTaHLMEH
obeMa
ABapmifHOE  cO-| — 1 OO0mass 1o coopy-
CTOSTHHE PKEHUIO
[Ipenynpexnaenue| — 1 To xe
0  HeHCHpaBHOC-
TSX
HeucnpaBHOCTH — 1 OO01as Ha yCTaHOBKY
BAKyyM-YCTaHOB-
ki (TIpU ee Halu-
91N )
3arormieane  Ma-|  — 1 OO0mas Ha CTaHIIUIO
[IIMHHOTO 3aJ1a
Hacocnl Briounts - or-| — 1 Ha kaxnasiii Hacoc-
KJIIOUUTh HBII1 arperat
YrpaBienne we-| — 1 To xe
CTHOE - JIUCIIET-
YepcKoe
Pexxum  pabote] — 1 «
paboumii - pe-
3EpBHBIII
MukpodwisTpsl |ABapuitHoe  co-[ — 1 OO11ast Ha yCTaHOBKY
1 TIPOMBIIIICH-|CTOSTHHE
HBIC HACOCHI
[Ipenynpexnaenue| — 1 To xe
0 HEHCIpaB-
HOCTSIX
OTCTONHHUKH Hammume  Hemc-| — 1 OOmass Ha OTCTOH-
IIPaBHOCTU HUK
3anm  QuiabTpoB,|ABapuitHoe  co-| — 1 OO0mas mo 3ary
KOHTaKTHBIX CTOSTHHE
OCBETJIUTENEH
[Ipenynpexnenue| — 1 To xe
0  HeHCHpaBHOC-
TSX
PesepByapsl 'YpoBHHU:




Pa3HOI'0 Ha3Ha-
YCHUA

HacocHrle
cranmuu |l
Ipyrux TMoabe-
MOB

Hacocrel

[IpoMbIBHBIE
HAaCOCbI

3aIBHKKH Hal
HATIOPHBIX  JIU-
HUAX

PearenTHoe
XO03SMCTBO

Hacocsl nopaun
pacTBOpa
peareHTa
BosnyxonyBHble
arperaTsl
XnopaTopHas

[lInamoBas
HacoCHas
CTaHLIMS
(mepexauxa
ocajka, To-,
BTOPHON BOJBI

[Inomanka
COOpYKEHUHI

MaKCHUMaJIbHBIN
MUHAMAaJTbHBIN
MIPOMEKYTOUHBIC
ABP HacocoB

ABapuilHOE  CO-
CTOSTHUE
[Ipenynpexaenue
0  HEUCIpaBHOC-
TSX

3aToruieHne
CTaHIIUU
BxiatounThb —
OTKJIFOYHTH
Pexum  paboThl
pabounit — pe-
3€pPBHBII
YnpasieHue Me-
CTHOE —  IWC-
eT4epcKoe
HeucnpaBHocTh

IIPOMBIBHBIX  Ha-|
COCOB

OTKpBITH — 3a-
KPBITH
HeuncnpaBHocTh

ABapuilHOE  CO-
CTOSTHUE
[Ipenynpexaenue
0  HEUCIPaBHOC-
TSX
HeucnpaBHocTh

«

ABapmitHOe  coO-
CTOSIHUE
[IpenynpexaeHue
0  HEHCIPaBHOC-
TAX

OrnacHas KOH-
LEeHTpalns XJIopa)
B BO3JYyXE XJOpa-
TOPHOU
ABapuifHOE  CO-
CTOSIHUE
[IpenynpexneHue
0 HEHCTIPaB-
HOCTSIX

3aTOILUICHHE
CTAaHIIUN
Bxirouenne  oc-
BEILICHHS

Ha pesepByap

To xe

[Ipu HE0OXOAUMOCTH
Ha rpynmny HacocoB

OO0111as 110 CTAHIIHHA

Toxe

«

Ha xaxaelii HacocH
HBII1 arperat
Toxe

«

OOmass Ha rpymmy
HACOCOB

Ha onHy 3a1BUXKKY.

Toxe
Ob6mass 1o  pea-
TEHTHOMY XO34HUCTBY
To xe

Ha rpynny HacocoB

Ha rpynny Bo3my-
XOIyBHBIX arperaTon
O6mass 1o  XJopa-
TOpHOU
Toxe

«

OO1wast 1o CTaHIuu

To xe

«

Ha Oonbmiux IUI0-
magKax BKIIOYEHNE
OCBEIIEHUST  MOJXKET]
BBITTOIHATHCS 10|




PY 6 u 10 kB
(BBOIBI, CEKIIH-
OHHBIN BBI-
KITIOYaTEIb

Tpanchopma-
TOpHAs MO
CTaHIUS
(BBOIBI,
OHHBIN
TaKTOp)

CEKIIH-
KOH-

HacocHas
CTAHITHS HaJ|
apTe3MaHCKOU
CKBaXKUHOU

CeTreBble
TBYDKKH

3a-

Bxirouen — oT-
KJIIOUEH
ABapuifHOE  CO-
CTOSTHHE
[Ipenynpexaenue
0 HEeHUcCIpas-
HOCTSIX
Bxiatouen — ot-
KJIIOUEH
ABapuifHOE  CO-
CTOSTHUE
[IpenynpexneHue
0 HEHUCITpaB-
HOCTSIX
Bxirouuts —
OTKJIFOUUTH
ABapuiiHOE  CO-
CTOSIHME M IIpe-
ynpexxaeHue o
HEUCIIPABHOCTAX
OTKpBITh — 3a-
KPBITh

OTKpBITA — 3a-
KpbITa
HeucnpaBHocTh
bonbie —
MEHbIIE

rpyImnam
— 3 Ha pacnpeneny-
TEJIBbHOE yCTPOUCTBO
— 1 OOmass Ha pacnpe-
euTeapHOE ycT-
[pOICTBO
- 1 Toxe
— 3 Ha Tpanchopma-
TOPHYIO MOJICTAHIIUIO
— 1 OOmass 1m0  IOJ-
CTaHLINKA
— 1 Toxe
1 1 Ha cranmnmro
— 1 OO0111as 110 CTAHITHHA
1 — [Ipr HEOOXOTUMOCTH|
Ha 3aBHKKY
— 1 Ha 3anBmxky
- 1 Toxe
1 _ «

ITIpumeuanne. ABP — aBToMaTu4eckoe BKIIIOUEHHUE pe3epBa.

Tab6nuua 7
CoopyxeHue uin Coneprxanue Konuuectso [Ipumeuanue
arperar HH(pOpPMAIIH HU3MEpECHUN
Bonoxpanumnmie YpoBeHb 1 —
Hacocusle cranuuu |, 11
W IPYTHX ITOABEMOB:
HaropHble BOJoBOAbl  [Pacxon I1o KOJIMYECTBY| —
BOJIOBOJIOB
JlaBnenne  [Toxe —
OCHOBHBIE HacocHble|Toku  aBu-|Ilo konmndyecTBy|HeoOxonumocTs
arperartbl raTesiei nBUraTenei M3MEpPEHUsl OIpe-
nensieTcss  MpOeK-
TOM
pe3epByapsbl 'YpoBeHb 1 Ha pesepByap wiu
Tpymiry pe-
3€pBYyapoB. He-
00X0IUMOCTh
M3MEpEHUsl Ompe-
menseTcss  TpOoeK-
TOM
PY 6 u 10 xB Hamnpsoxenne 2 HeoOxommMocTh
Ha BBOJAX H3MEPEHUsT OIpe-




JACIIACTCA ITPOCK-
TOM

YcrpoiicTBa TesieynpaBJieHUsl, TeJIeCUTHATU3AIUM, TeJleu3MepeHust

4.11. TIlpu BbIOOpEe TeneMEXaHHYECKHX YCTPOIMCTB HEO00XOIUMO
YUUTHIBATH CIIEAYIOINE (PaKTOPHIL:

NPUHATEIH 00BEM TeNeMEXaHH3aluH M €MKOCTh YCTPOWCTBA C Y4ETOM
MIEPCIIEKTUBBI PACIIPEHUS;

HaJIe)KHOCTh PaboThI;

OJTHOTHMITHOCTb C PaHee yCTaHOBJICHHBIM;

BO3MOXKHOCTH TIOJTy4EHHUS B TOCIIEIYIOIIEM YCTPONHCTBA, OAHOTHUITHOTO C
BEIOpPaHHBIM, IIPU PACIINPEHUU 00BEKTA;

OBICTPOTY JeHCTBUS;

MPOCTOTY OOCITY)KMBaHMsI, HAIAJKH U PEMOHTA;

TpebOBaHNUS K MUTAHHIO;

TpeOOBaHMS K KaHAJIaM CBSI3H;

IMPOMBIINIJICHHOC H3roTOBJICHHUC u KOMIIJICKTHOCTb IIOCTaBKH
000pyTOBAHUS;

BO3MOXXHOCTb CTHIKOBKH YCTPOMCTB C JaT4YMKaMH, MpeoOpa3oBaTesIMH,
MIPHEMHBIMHU TIPUOOPaMU;

BO3MOXKHOCTb comnpspkeHust ¢ OBM, ecnu npenycmarpuBaeTcs CO3JaHUE
ACY TII (cm. pazn. 5);

BO3MOXXHOCTb CONPSDKEHHS C MHKPOIPOLECCOPHBIMU KOHTPOJUICPaMH,
€CITM OHU TIPUMEHSIOTCS U1 aBToMaTH3anuu oobexToB Ha KI1;

yCIoBHS paboTHI (3aMBIIICHHOCTD, BIIAYKHOCTb, TEMIIEPATypy, BUOPAIIHIO);

TEXHHUYECKUH YPOBEHb, COOTBETCTBHE TPEOOBAHUSIM T'OCYJApCTBEHHBIX
00IIIECOIO3HBIX CTaH/IaPTOB U FOCYAAPCTBEHHOW CHCTEME TPHOOPOB;

MaTEHTHYIO YUCTOTY;

CTOMMOCTb.

4.12. Tlpu BBIOOpPE TEICMEXaHHMYSCKOTO YCTPOWCTBA, KaK IPAaBHIIO,
CJIe/TyeT MCIOJIb30BaTh MAJIONPOBOIHBIE MHOTOKaHAIBHBIE CUCTEMBI.

4.13.  MHOTOIIPOBOAHBIE TENEMEXaHHYECKHE WM IUCTaHIMOHHBIC
CHCTEMBI PEKOMEHJYETCSl MCIIONIb30BaTh B TEX CIIydasx, KOTJa MPUMEHEHHE
MaJIONIPOBOAHOW MHOTOKaHAJIbHOW CHUCTEMBI TEXHUYECKH M IKOHOMHYECKU
HelenecooOpa3HoO  W3-3a  W30BITOYHOCTH ee  WH(OpMAanMOHHOH U
annapaTypHOH €MKOCTH.

4.14. [Ona  TenmeMexaHW3alW{d  IUIOMAAOK C  COOPYXCHHAMHU
BOJIOCHA0XKEHHS WJIM OTACNBHBIX COOpPYKCHUII B KauecTBE OJHOTO U3
BapUaHTOB PEKOMEH/IyETCsl IPUMEHSATh MUKPOIIPOLIECCOPHBIE KOHTPOJUIEPHIL.

4.15. Tlpu BBIOOpE YCTPOWMCTB TeNEMEXaHU3AIMH YYHUTBIBACTCS TaKKE
CTOUMOCTH TpeOyeMbIX KaHAJIOB (JIMHUI) CBA3M.

4.16. B oxHO¥ cucTeMe BOAOCHAOKCHUST BO3MOYKHO IIPUMEHEHHE Pa3HbIX
TCICMCXAHNUYCCKUX CUCTEM, TIIpU OTOM  JOJIKHBI 6])ITI) CO6J'IIOI[CHI)I
WAEHTHYHOCTh OIICpalMi, BBIIOJIHSAEMBIX JUCIIETYEPOM, WM OJHOTHUIHOCTH
oToOpakeHNs HHPOPMAIIHH.

4.17. Bo3MoxHO o0OBeAWHEHHE B OAWH KOHTPOIHMPYEMBIH IYHKT
HECKOJIKUX coopykeHuid. [Ipu 3TOM CBsI3b MEXIYy COOpYXKEHHEM, Ha
KOTOpOM ycTaHaBiuBaeTcst nomykoMmiuiekT KII yerpoiicTBa TeneMexaHuku, u
OCTaIbHBIMU  COOpYXeHMsiMA  maHHoro KII MoOXeT BBIMONHATBECS —TI0
JUCTAaHIMOHHBIM CXEMaM MJIM C IIOMOIIBI0  MHKPOIPOLECCOPHBIX
KOHTPOJUIEPOB.

4.18. Inst ynobcrBa 0OCIyKMBaHHSI YCTPOMCTB TEJICM3MEPEHHUH pa3sHbIX
TEXHOJIOTHYECKHX M JIEKTPUIECKUX TapaMeTPOB IeJIecO00pa3Ho NMPUMEHSTh
eMHYI0 cHCTeMy TenemsMmepeHuil. Kak wuckmiodeHwe —Joryckaercs
MPUMEHATH PA3JINYHBIC CUCTEMBI.

4.19. JlaT4vky ¥ KOHTPOJIbHO-U3MEPUTEIbHBIE MPUOOPHI JJIsI MECTHOTO
KOHTPOJISI TEXHOJIOTHYECKUX MTapaMeTPOB, OJJHOBPEMEHHO HCIIOIb3YEMBIX 1 B
CHCTEMax TEJIEH3MEPeHHH, CJIEAyeT TPHHUMATh C 3JIEKTPUIECKHIMHU
BbIXoZaMu curaanoB B cootsercTBuu ¢ I'OCT 9895-78 u cormacoBeiBaTh
BXOJIaMHU TEJIEU3MEPEHUN YCTPOUCTB TEIEMEXaHUKU.

4.20. Jlms  BOCIPOM3BEACHUS  OJAHOMMEHHBIX  TEXHOJOTMYECKUX
MapamMeTpoB C PasIWYHBIMH  MNpEAeTaMH  HM3MEPEHHH  JIOIycKaeTcs



UCIIONIb30BaTh OJMH OOMIMH NpUEMHBIH npuOOp, TpagyupOBaHHBI B
MIPOLEHTAaX.

4.21. BpIXoaHblE YypOBHM HANpPSOKEHUM W TOKOB JJIsi HECTaHIAPTHBIX
yerpoticte TY, TC, TU, ncnonp3yonmx B KadecTBE JHHUN CBA3H KaHAJBI
TeneOHHOM CBs3M, CIEAyeT NPHUHUMATh B COOTBETCTBHM C HOpMamu
TEXHOJIOTUYECKOro NpoekTupoBanusa Munuctepctsa cBa3u CCCP.

IlyHKTBHI yHpaBieHus

4.22. TTY cuctem BOJOCHAOXEHHUS CIEIyeT pa3MelaTh B COOTBETCTBUH C
tpeboBanusimu CHull 2.04.02-84.

4.23. TIY nomxeH OBbITh PacHoiIoKeH MO BO3MOXXHOCTH BOJIM3U LIEHTpa
MTOTOKOB MH(pOPMAIMH, KOTOPEIMA OH OOMEHUBAETCS C IIOAYMHEHHBIMH €My
KIIL.

4.24. T1Y cucteM BOJOCHAOKEHHUS MOXKHO PacrojaraTb B OJHOM 3IaHUU
¢ IIV npyrux sHepreTu4eckux CUCTEM MPEANPUATUS WIH FOPOJA.

[Ipu sTOM nomyckaercsi 0ObeIMHEHHE aNNapaTHbIX ¥ BCIOMOTATEebHBIX
noMemeHnit pasHbix [1Y W wucnonb3oBaHWe OOIIMX TEIEMEXaHHYECKUX
YCTpPOICTB.

4.25. Pasmemare IIY B 30HaxX arpecCMBHBIX Ta30B, 3HAYUTEIHHOMN
3allbUIEHHOCTH, 3HAYUTEJBbHBIX IIYMOB, B IIOMEIIEHHAX C CHJIBHOU
BHOpanuei He JOITyCKaeTCs.

4.26. CocraB nomemenuii I[1Y cnemyer ompenensits B COOTBETCTBHU C
tpeboBanusamu CHull 2.04.02-84.

4.27. TIY pexoMmeHIyeTcs KOMIIOHOBAaTb B OJHO- M JBYXSTaKHOM
ucroHeHu. [Ipy  OJHOSTAXKHOM WCIOJHEHMM —ammapaTHas —JOJDKHA
pasMemareCsl pSAAOM C  JIUCIIETYEPCKOH, aKKyMyJSITOpHas W JpyTHe
MIOMEIIEHNS] — PSOM HMIIH BOJIHM3H C almapaTHoi.

IIpyu  1ByXdTaXHOM  HUCIOJHEHUM  ammaparHas, Kak  IpaBuio,
pacrioyiaraercst IoJ{ TOMEUIEHHEM JUCIIETUYEPCKON, aKKyMyJsTOpHas —
PSIOM C armapaTHOH.

4.28. JlucreTyepckyro He PEKOMEHAYeTCs OPHEHTUPOBATh OKHAMHU Ha 10T
U3-3a CJIETISIIIETO JEHCTBUS COJMHEYHBIX Jy4el, yXyALIalouero HadroaeHue
32 CHTHaJbHBIMH IpuOopamu. [IpM HEBO3MOXXHOCTHM BBINOJHEHHS 3TOTO
YCIOBUSI B OKOHHBIX II€peIUIeTax ClielyeT IperycMaTpuBaTh MaTOBbIC
CTEKJIA.

4.29. B aucrieTuepcKoil yCTaHaBIMBAIOTCS:

JIMICTIETYEPCKUH ITyJIbT;

JMCTIETYCPCKUI IITUT;

BU/ICOTCPMHUHAIBHBIC YCTPOMCTBA 111 OTOOpaXKeHUsI HHPOPMAIIHH;

MeyaTarollue yCTpoMcTBa Ul PErucTpallliM MapaMeTpoB M COOBITHI
YIPaBJsIeMOTo TpoLecca;

TeNle)OHHBIH KOMMYTATOp IpPSIMOW JUCIIETYEPCKON CBSI3M W allapaThl
JPYTHX BHIOB CBS3H.

4.30. Ha pucmerdepckoM ITyJdbT€ paCIONAraioTCs KIOYH W KHOIKH
yHpaBJIC€HUA TEXHOJOTHMYCCKUMU arperaraMm, BbI30Ba TeneH3MepeHHﬁ,
KOMMYTaIli{ YCTPOWCTB TEJIIEMEXaHUKH, a TaKXKe IpUEMHbIE HPUOOPHI
TENEM3MEPEHNH W BCIIOMOTATENbHBIC CHUTHAJIBHBIE MPUOOPHI KOHTPOJIS
TEXHOJIOTUYECKOT0 MPOIecca U KOHTPOISI pabOThl yCTPONUCTB TEIEMEXaHUKU
U TUHUH (KaHAJIOB) CBSI3U.

431. Ha pucneruepckoM IIMTE paclojlaraeTcsi MHEMocXema C
BCTPOEHHOH CHUTHajIM3amued, OToOpaxaromias TEXHOJIOTHYECKYI0 CXeMy
CHCTEMBI BOJIOCHA0KEHHS.

4.32. BuneotepMuHaIbHBIE YCTPOMCTBA (JIUCIICH) yCTaHABIMBAIOTCS Ha
IV B Tex ciydasx, KOrja OHM BXOJSAT B COCTaB TNoyyKomIuiekra 1Y
yCTpOMcTBa TeJIeMEXaHWKM WM Koraa B coctaBe IIY  mmeercs
BBIYHCIUTENBHBINA EeHTp ¢ DBM, KOMIUIEKTYeMbIii BHACOTEPMHHAIHHBIMHA
yCTpOMCTBaMU.

Ha ojucnnen  pexoMeHAyeTcs  BBIHOCHTH  ali(haBUTHO-IU(BPOBYIO
MH(OPMAIIHIO O 3HAYCHUSIX TEXHOJIIOTHYECKHUX apaMeTPOB, MX OTKJIIOHEHHSX,
COCTOSTHUH 000PYHOBaHUS U TpapruecKyro HH(POPMAIIHIO B BUAE MOIPOOHBIX
(parMeHTOB TEXHOJIOTHMYECKHX CXEeM C CHTHalIu3amdell O COCTOSHHH
AJIEMEHTOB 3TUX CXEM.



C kJaBuaTypbl AMCIUIEsT HAa JKpaH MOXKHO BbI3bIBaTh HMH(OPMAIMIO,
XPaHUMYIO B IaMATU YCTPOICTB TeneMeXaHuku i OBM.

4.33. MHEMOHHYECKHE CXEMBI UCIIETYEPCKOTO IMHUTa MOTYT OBITh
MHMHYECKUMU (TI0 CXEMeE ,,TEeMHOTO IHTA") U CBETOBBIMH.

4.34. Mumunueckue cXeMbl HMEIOT WHAMBHIYyaJbHOE KBUTHPOBAHUE
CUTHQJIOB O HECOOTBETCTBUU. IIpM KBUTHPOBAaHMM CHUIHaJd TacHET, a
TI0JI0KEHHUE CUTHATM3UPYIOIIETO 00BEKTa ONPEIEIISIETCS MOJIOKEHUEM PYIKU
KITF0Ua KBUTHPOBAHUSI, KOTOPBII BCTPAaNBaeTCAd B MHEMOCXEMY.

MuMuuecKre CXeMbl IMPUMEHSIOTCS JUIS OTOOpaKeHUS Ha IUTE WK
IyJIbTE JUCTeTYepa HECIOKHBIX U HEHACBHIIIIEHHBIX TEXHOJIOTHYECKHUX CXEM C
PEIKUMHU OTIEPATHBHBIMU IEPEKITIOYCHUSIMH.

Jns oroOpaxeHns HWHGOPMAIMKM C IOMOIIBI0 MHMHYECKHX CXEM B
JICNIETYEPCKOiT 0OBIYHO JJOCTATOYHO YCTAHOBHUTH IIUT HIIH MYJIBT.

4.35. OCHOBHBIM BHJIOM MHEMOCXEMBI SBISETCS CBETOBasg, KOTOpas
OOBIYHO BBIHOCHTCS Ha IIUT, C OOIIMM KBHUTHPOBAHUEM, BBIITOJIHIEMBIM, KaK
MIPaBWIIO, C ITyJIbTA.

4.36. CBeroBass MHEMOCXEMA JUCIIETYEPCKOTO IIUTA B COCTOSTHUU TTOKOS
HE JIOJDKHA CBETUTHCSL.

CuMBOJIBI CBETOBOH MHEMOCXEMBI JOJIKHBI 3)KUTAThCS TIPH BKIFOUCHUHU
JVCIETIEPOM OCBEICHHMS IIUTa W aBTOMATUYECKH NPH IMOJYUICHUH JF0O0TO
W3BECTUTEIHHOIO CUTHANA.

ABTOMAaTHYECKOE  OCBEUICHHE MHEMOCXEMBI IIMTa  JOIIyCKAaeTCs
BBINOJIHATE MO TEXHOJOTMYECKUM Y3J7aM (COOPY)KEHHSM) HIHM 110 IIUTY B
LICJIOM.

4.37. Ins oOpaboTku oTOOpakaeMoil Ha MHEMOCXEME CHUTHAJIH3aIHd
PEKOMEHIyeTCsI NPUMEHSTh MHKPOIPOLECCOPHbIE KOHTPOJUIEPHI, €CIH
YCTPOUCTBO TEJIEMEXaHUKHU HE UMEET Y3JIOB T'€HEepali MHUTraroIlero cBeTa u
KBUTHPOBAHHS CUTHAJIOB.

438. TIlpm HeOOMBIIOM  KONWYECTBE MPHEMHBIX  aHAJOTOBBIX
TEJIEU3MEPUTENBHBIX MPUOOPOB, a TaKKe NMPH NPUMEHEHUH IS H3MEpEHHH
IUQPOBBIX TAbJIO TOMYyCKAETCsl MX YCTAHOBKA HA JTUCIIETYEPCKOM IIHTE.

4.39. BocmpousBeieHHE  TEIEU3MEPEHUIl IO  BBI30OBY  JOJDKHO
COIPOBOXKJATHCSI CBETOBBIMHM CHTHAJIAMH, YKa3bIBAIOIIMMH HA MHEMOCXEMeE
TOYKY, B KOTOPOH IPONU3BOIUTCS U3MEPEHHE.

4.40. Ilpm ycraHoBKE B JUCHETYEPCKOH JAUCILIES C IOAPOOHBIM
0TOOpa)KEHHEM OT/ENBHBIX arperatoB, y3JIOB W COOPYXEHHH MHEMocxema
MOJKET BBIMOJIHATECS YKPYITHEHHOH C MHHHMAIbHBIM  KOJMYECTBOM
OCHOBHBIX CHIHAIOB, 4YTO II0O3BOJISIET PE3KO COKPATUTb  pa3Mepsl
JUCTIETYEPCKOrO IIUTA WM OTKA3aThCSI OT €r0 YCTaHOBKH, UCIIONbB3YS TOIBKO
TyJIbT.

4.41. Ha pucrieTyepckoM MyJbTe KPOME TEIEMEXaHUUECKON anmapaTyphbl
pa3MentaoTcst TeneOHHBII KOMMYTAaTOp AUCIIETYEPCKON CBSI3H, alaparypa
PanuoCBsI3U U OT/ENbHbIE TeNle)OHHBIE anmaparkl.

4.42. PacnonoxeHue AMCHETUEPCKOTO INUTA M MyJIbTa JOJDKHO
obecrieunBaTh JUCIIETYEPY Xopollee 0003peHHe MHEMOHHYECKOH CXEMBbI
LINTA.

Paccrosane Mexay pabouyuM MECTOM IHCIIeTdepa 3a MyJIbTOM H IIUTOM
U3 YCJIOBHH 0003peBaeMOCTH JIOJKHO OBITh OT 3 110 4,5 M, HO He OoJiee 6 M.

4.43. PaccrosHMe OT IIUTOB, MIKa(oOB M CTOEK O CTEHBI JOJKHO
cocraBmath 1 M. Jlommyckarorest MmecTHBIE cyxeHus 10 0,8 M.

[Tpoxonsl MexIy ABYMS PsIaMH IUTOB, IIKA(QOB M CTOSK JOJKHBI OBITH
1,2 M. JlomyckaroTcst cokparieHus 10 1 m.

[Ipoxompl MeXIy TOpPLAMH IIUTOB, MIKa(OB, CTOEK M CTCHAMH JIOJDKHBI
ObITH HE MeHee 0,6 M.

[Ikadpr  OXHOCTOPOHHETO  OOCIYKMBaHMS  JIOIYCKAeTCs  CTaBUTh
BIUIOTHYIO K CTEHE.

Juextponutanue ycrpoicrs ITY u KIT

4.44. T1Y no creneHu HaAeKHOCTH AJEKTPONUTAHUS CIIEYyEeT OTHOCUTD K
MTOTPEOUTEISAM TIePBOU KaTETOPHUHL.

4.45. Ilpm Hamuuuu HA KOHTPOIHMPYEMBIX IIYHKTaX CHCTEMBI
BOZOCHAOKEHUS TEXHOJIOTHYECKHUX arperaroB ocoboi TPyIIIBI



3JIeKTpOCHAOXKeHUsA, TeneynpaBisiembix u3 I1Y, anekrpocHaOxenue 1Y
OCYILECTBJISIETCS 10 TOM e KaTeropuu HaJeKHOCTH.

4.46. Ilutanuu Tenemexanumdyeckux yctpoirctB Ha IIY u KH crnenyer
ocymectBisiTh oT certd 380/220 B mepeMeHHOro TOKa MM OT
BBINIPSIMUTENBHBIX arperaTtoB, €CJIM 3TOTO TPeOYyIOT YCTPOHCTBA.

447. Ha IIY pnomkHO OBITh TPESYCMOTPEHO pE3EPBHPOBAHHE
AJIEKTPOITUTAHUS OT HE3aBUCHMOTO HCTOYHHKA IepeMeHHoro Toka 380/220 B
1 pe3epBUPOBAHNUE BBIIIPIMHUTENBHBIX arperaros.

4.48. Ha KII pe3epBupoBaHHE MHUTAHUS TEIEMEXaHUYECKHX YCTPOUCTB,
KaK MpaBUJIo, IpelyCMaTpUBaTh HE CIEAYyeT, TaK KaK OHO MPEIyCMOTPEHO Ha
LIUTE IEPEMEHHOTO TOKA, OT KOTOPOTO 3TU YCTPOICTBA MUTAIOTCS.

4.49. Ims ITY m KII ocoGoif rpynmbl 3IeKTPOCHAOXKEHHS CIexyeT
npeaycMaTpUBaTh TPETUH MCTOYHUK DIIEKTPOCHAOKEHHS (aKKYyMYJISITOPHYIO
Garapero, AU3eTb-TEHEePaTop H Jp.).

4.50. KonebOaHusi HampspKeHUSI B CETH NEPEMEHHOTO TOKa HE JIOJDKHBI
MIPEBOCXOANTh  3HAYCHUH, JOMYCTHMBIX JUII HOPMAJIbHOW  pabOTHI
TEJIEMEXaHUUECKUX YCTPOICTB.

4.51. Ilynpcanuu HampsDKEHHs TOCHE BBIIPSAMUTENIBHBIX YCTPOMCTB He
JIOJDKHBI IPEBBILATH 5 %.

4.52. Ha cropoHe BBIIPSIMIICHHOTO TOKa HA IUCIETYCPCKOM ITyHKTE
HEOOXOMMO MPEeayCMaTPUBATh KOHTPOIb U30ISALIUH.

4.53. CuMBOJIBI JTUCIIETYEPCKOTO IIMTAa M IENu curHanuzanuu Ha 1Y
MOTYT MHUTATbCS KaK MEPEMEHHBIM, TaK U MOCTOSIHHBIM TOKOM HAIpPsKEHHEM
1o 60 B.

3azemJiieHHE TeJIeMEXaHNYECKOTO 060py}10BaHI/Iﬂ

4.54. 3azemuienne obopynoBanus Ha IIY u KII cnexyer BHITONHATH B
cootBercTBUM ¢ IlpaBuimamu yctpoiictBa »nekTpoyctaHoBok (ITYD),
yrBepxkaeHHbIME Munsnepro CCCP.

455. Jlns 3a3eMiieHus TeleMexaHmdeckoro obopynoBanus Ha [1Y u KII
HE00X0IUMO UCTIONB30BaTh 3a3eMIISIOIIY IO ceTh CHCTEMBI
ANEKTPOCHA0KEHHS M AIIEKTPOOOOPYAOBAHUSI T€X COOPYKEHHH, B KOTOPBIX
pacnonaratorcs [TV u KII.

4.56. Ilpu pasmemienuun IIY B aJIMHUHUCTPATHUBHOM HWJIM OTIEIHHOM
3M@HAU U 3a3€MJICHUS HUCIIONB3YIOTCSl €CTECTBEHHBIE 3a3eMIIUTENN
(MeTaMueckue  KOHCTPYKIIMM  3[aHUHM, apMarypa >Kerne300€TOHHBIX
(hyHIaMEHTOB, TPYOOIIPOBOIBI U 1IP. ).

KanaJjbl cB31

4.57. Jnst TeJIEeMEXaHU3aLUU peKOMeHayeTCs HCIIOJIb30BaTh
HEYIUIOTHCHHBIC M YIJIOTHEHHBIE YaCTOTHBIMU KaHATaMH IIPOBOIHBIC JIMHIH
CBSI3H, TUHUH DJIEKTPOIIepeiadu, paAroKaHaJbl, PaIuOpeIeHHbIE JINHUH.

4.58. B kadecTBe KaHaJOB TeJIEMEXaHHW3allMU IS  CHUCTEM
BOJOCHA0KEHHUS, KaK IPAaBHIO, MPUMEHSIIOTCS KOMIUICKCHBIC KaOelbHBIC
JMHAHN, UCTIONB3yeMbIe I TelNe(hOHHOHN CBS3H, MOKAPHOW CHTHANM3ALUN H
IpyTUX cIa0OTOYHBIX YCTpOHCTB. B »TOM ciyyae I TeneMexaHU3alllH
HEOOXOUMO BBIICIATH TPEOyeMOEe KOJUUECTBO Tap JKUI.

Jomyckaercss TNpHMEHEHHE KaOeIbHBIX JIMHUA TOJBKO IS Leieild

TEJIEMEXaHU3alln, a B OTHACJIBHBIX ClIy4dasdX —— TAaKXKE€ BO3AYIIHBIX JIMHUT
CBA3U.
4.59. I[J'ISI TCICMCXaHU3allun PCKOMCHAYECTCA HCIIOJIB30BaTh

OTHOCTOPOHHHUE (CHUMIUICKCHBIE) W JIBYCTOPOHHHWE (IYIUICEKCHBIC) KaHAaJIbI
CBSI3U.

4.60. Ilo cmoeli KOH(MUTYpallMH, B COOTBETCTBHH C XapaKTEPOM
PACTIONIOKEHUsT OOBEKTOB YIPABJICHUS, JTHHUW CBSI3U MOTYT BBIMOJHATHCS
paauaIbHBIMH, IICTIOYEYHBIMH WA APEBOBHTHBIMHU.

4.61. JIns cumcreM BOJOCHAOXKEHUS NPEANOYTHTEIFHEE NPUMEHATH
BbIJIEJICHHBIC KaHaJIbl CBS3H, MOCTOSIHHO BKJIIOYeHHBIE Mexy ITY u KIT.

4.62. JIuHMM W KaHAJbI CBS3H, MCIOJb3yeMbIE JI1 TeJIeMeXaHU3aluu
CHUCTEM  BOJOCHA0XKEHUS,  JOIDKHBI  YJOBICTBOPSTH  TPeOOBaHUAM
TOCyTapCTBEHHBIX OOIIECOIO3HBIX CTAaHIAPTOB.



4.63. WcnpaBHOCTh JIMHUKA W KaHAJOB CBSI3U HEOOXOIUMO MOCTOSIHHO
KOHTPOJINPOBATH.

4.64. Kanansl CBSI3M 7S TeIEMEXaHU3AINH, KaK MPaBHIIO, HE TPEOYIOT
pe3epBUPOBAHMS.

4.65. Tlpu mUpPOCKTHPOBAHMU KOMIUICKCHONW KaOEIbHOW CETH KpoMe
BBIJICNSIEMBIX UL TEJIEMEXaHW3allMd  [ap XU ~ HEeoOX0oauMmo
IpeaycMaTpuBaTh pe3epB JUIS  BO3MOXHOTO  PACIIMPEHHS CHCTEMBI
TeleMEXaHU3alnH.

4.66. Ha KOHTpoNMpyeMBIX IyHKTax CJeIyeT MpeaycMaTpUBaTh
BO3MOXKHOCTh BKJIFOUEHHUS! COEAMHHUTENBHBIX JIMHUHM TeleMeXaHW3alud B
OKOHEYHbIE YCTpOMHCTBAa KaOElIbHOW CeTH, KaOeJbHbIE pacHpe/ieuTeIbHbIC
mkagsl ¢ OoKcaMu WK TeJeOHHBIE pacTIpeIeIUTENbHBIE KOPOOKH.

TpeOoBanus k crpouTeabHOi yacTu ITY

4.67. 3nanus, B KOTOPHIX pacnoiaratorcs 1Y, JOMKHBI UMETh CTENEHb
orsecroikoctu He Huxe II.

4.68. BepicoTa mnoMemieHHs AHUCIETYEPCKOM ONpenensieTcs BBICOTOU
JVCHETIEPCKOTO MINTA, MPH 3TOM PACCTOSHHE OT BEpXa IIUTA JIO TOTOJIKA
JODKHO OBITh He MeHee 0,7 M (pexomenayercs 1—1,5 m).

4.69. BbicOoTa TOMEIICHUS amMapaTHOW JOJDKHA OBITh HE MEHee 3 M,
OCTaJIbHBIX TTOMEIIEHHH — B COOTBETCTBHU CO CTPOUTEIBHBIMH HOPMAMH U
MIPaBWIAMH.

4.70. TommumHa crteH IIY nomkHa TO3BONATE KpeNmUTh Ha HHUX
3IEKTPOKOHCTPYKIIHU.

Ilpumevanue. Buyrpu [1IY nomyckaercs yCTpOHCTBO AEpEBSIHHBIX
OILITYKAaTypEHHBIX NEPETOPOAOK.

4.71. Ilomemenus ITY nomkHBl OBITH 3aIMIIEHBl OT MPOHUKAHUSA B HUX
MIBUIM ¥ Ta3a.

4.72. YpoBeHB IIyMa B TUCIIETYEPCKON B COOTBETCTBHUH C TPEOOBAHHUAMHU
CHull 11-12-77 nonyckaercs ne Oomee 50 nb, mns dyero ciemyer
IpeaycMaTpUBaTh 3BYKOBYIO H3OJIALHUIO THCIIETYEPCKONH OT BHEUIHHX U
BHYTPEHHUX IIyMOB.

4.73. Tlpoxmagka TpyOONpOBONOB KaHAIM3AIMM, Ta3a W BOABI B
nomerieHusax 1Y He nomyckaercs.

[Tomemenus [TY momKHBI OBITH 3aIIMINEHBI OT BO3MOYKHOTO MPOTEKAHUS
BOJIbI C BEPXHUX 3TaXeEH.

4.74. Tlonsl u Mexay3TaxHsle nepekpbiTus I1Y crnegyer paccuuThIBaTh
Ha Harpysky e menee 4 klla (400 krc/mM®) M HpoBepsATh Ha (hAKTHUECKYIO
Harpy3ky. K Mecram ycTaHOBKM M TpaHCIIOPTHPOBaHUS 00OpYIOBaHHUS
HEOOXOMMO MPEABSBIIATH AHAJIOTMYHBIE TPEOOBAHMS.

4.75. JlBepm, dUepe3 KOTOpBIE MPEIYCMOTPEHO TPAHCHOPTHPOBATH
00opyioBaHue, JOJHKHBI UIMETh NIMPHHY 1,3 M, BBICOTY — He MeHee 2,3 M.

4.76. Bce nBepu [ODKHBI OTKPHIBATbCS HApyXKy B HalpaBIeHUU
9BaKyalH JIIOACH.

4.77. Bxom B JHCHETYEPCKYI0 II0 BO3MOXHOCTH [OJDKEH OBITh
PacIIONOKEH B TI0JIE 3PEHUS TUCIIeTYepa, HaXOMAIIerocs Ha CBOeM pabodyeM
MECTE 3a MyJIbTOM.

4.78. Jlns packnaky kabenel B TUCTIETYSPCKON M aliapaTHOM ClieyeT:

npu pacnonoxxeHnn I1Y B HIKHEM 3Taxe 3/aHMS IPEAyCMaTpUBATh
KabenpHble KaHabl T1youHOoit 400-600 MM;

IpPU PacHONIOKEHUHN UCIETUYEPCKON M ammapaTHOM Ha BEPXHHUX 3TaxKax
npeaycMaTpuBath ABOMHON mon BeicoTot 200—400 MM B 4uCTOTE Haj
OTMETKOW YEPHOTO MOoJa.

CbeMHBIE IUTUTHI JBOWHOIO IOJa JOJDKHBI OBITH TOJBKO B MECTax
MIPOKJIA/IKK KaOeJIbHBIX KOMMYHHUKALUH.

IIpu pasmemieHny OUCHETYEPCKOM U ammapaTHOM Ha BEPXHUX 3Taxax
JIOIYCKaeTCs IpeycMaTpUBaTh KOHCTPYKIUH JUI KaOEIbHBIX PACKIAT0K MO
MIOTOJIKY HHKEPACHOI0KEHHOTO 3TaXa.

4.79. BuytpenHwow oTaenky mnomemenuid IIY crneayer mpuHUMAaTh B
cootBeTcTBUH ¢ TpeboBanusm CHull 2.04.02-84.



4.80. B gucneruepckoil IKeNaTENbHO HMMETh TOJBECHOM TMOTOJIOK,
CKPBIBAIOIIMY €r0 BBICTYHAIOIIUE YacTH (OaJIKH, TPOTOHBI) M CITYKAIIUH s
YCTAHOBKH CBETHJIBHUKOB M BEHTUJISIUH.

TpeOoBanus k ocemienuro ITY

4.81. TlomemeHne IUCHETYEPCKON JODKHO HWMETh E©CTECTBEHHOE
OCBellleHHe. YCTpPOHCTBO CBETOBBIX (hOHApe B IUCIETYEPCKOW He
Jomnyckaercs. B momenieHusix 0e3 IMOCTOSIHHOTO JIGKYypHOTO IIepcoHaia
€CTECTBEHHOE OCBEIIECHHE HE 00sI3aTeNIBHO.

4.82. TllomemeHuss JUCIIETYCPCKOW W  ammapaTHOW HEOOXOIHMMO
obecrieunTh pabo4nM, aBapUMHBIM M PEMOHTHBIM OCBEIICHUEM, IPOYHE
nomereHus [1Y — Tonbko paboyrM ¥ PEMOHTHBIM.

4.83. HcKyccTBEeHHOE OCBCICHHWE JHCIIETICPCKONH JODKHO — OBITH
PaBHOMEPHBIM M OTPaKEHHBIM. I[0BEpXHOCTh JUCHETYEPCKOTO HINTA JODKHA
ocBemiarbcs 0e3 ONMKOB, a CHUTHAJIBI Ha IIHWTE AOJDKHBI OBITH XOPOIIO
pasnmuuuMbl.  OcBeleHHOCTh (0T OOLIEro  OCBEINEHMs]) ITOBEPXHOCTH
JMCIIETYEPCKOTO IIUTA JOJDKHA OBITh paBHa 200 JIK, 32 IIMTOM H B ITPOX0JIax
— 100 71k B cootBetcTBUM ¢ TpeboBanusmu CHull 11-4-79.

4.84. HckyccTBeHHOE OCBEIICHHE amNMapaTHOH JOKHO o0ecreuuBaTh
OCBEILEHHOCTh B MPOXOAax Mexay psaamu anmapatypbl 100 gk (ot obmero
OCBCIIICHUSA).

4.85. JIns MCKYCCTBEHHOTO OCBEIIEHHS AMCIIETUYEPCKON W ammapaTHON
NPEANOYTUTENbHEE CBETHIIBHUKY C JIIOMHHECIIEHTHBIMH JIaMIIaMHU.

B  nmucneruepckod = CBETWJIBHMKHM — JIOJDKHBI  OBITH  BCTPOEHBI B
KOHCTPYKIIHIO TIOIBECHOTO MOTOJKA.

4.86. OcBemieHne aKKyMyJIATOPHON CJIETyeT BBIIOJIHITH B COOTBETCTBUU
¢ TpeboBanusmu [1YD.

4.87. B momeuieHusX MacTepcKod M JabopaToOpuH OCBEIICHHOCTh Ha
pabounx Mectax (0T KOMOMHMPOBAaHHOTO OCBEIICHHUS) JOJDKHA COCTAaBISThH
1000 nx mpu mOMUHECHEHTHOM ocBemieHnd W 500 &K Tpu OCBEUICHHH
JlaMIaMy HaKaJlWBaHUs B COOTBETCTBUU ¢ TpeboBanusmMu CHull 1M-79.

4.88. Jlns pEMOHTHOTO OCBEIIEHUS PEKOMEHIYeTCsl HCIOJIb30BaTh
TEPEHOCHBIE 3JIEKTPOIaMIIbl Ha Hanpsokenue 12—42 B.

TpedoBanusi k Bentuwiassuuu Iy

4.89. B pucneruepckux MOMEIIEHHUSX MpH o0beMe Ha OTHOTO YeIOBeKa
cBbimre 40 M B PH HAMYUE OKOII HCIIOJIb3yeTCsS €CTECTBEHHAS BeHTHIIALIS
B cooTBeTCTBUU ¢ TpeboBaHmsimu CIT 245-71.

Ilpn HeoOXOOMMOCTH M [UIi YCIOBHH TPOIMYECKOTO KiIMMara
NPUMEHSETCS] KOHAUIIMOHUPOBAHUE BO3/IyXa.

4.90. BenTumsiuusi MoMeIIeHUH anmapaTHOW pacCYMTBHIBACTCS C YYETOM
TEIUIOBBIX MOTEPh OT YCTAHOBJICHHOTO 000PYIOBAHUS.

4.91. T1Y nomkHbI ObITH 000PYAOBaHBI NOXKAPHOW CUTHATHM3AIHEH.

5. ACY TI1 BOOJOCHABXEHUSA
5.1. OBIIUE NOJIOXKEHUA

ACY TII mnpencraBimstoT co00i  BBICIIMKA 3Tal  aBTOMATH3AIUU
BOJOIPOBOTHBIX COOPYKEHHWH ¥ TPU3BaHBI O0ECIICYMBATH ONTHMAIBHOE
BEJICHHE TEXHOJIOTHYECKHIX IPOIIECCOB BOJOCHAOKEHUS.

B TexHOMOrHYeckoM Iporecce BOJOCHAOXKCHUS MOYKHO BBIICIUTH JBA
moJmpoIiecca — MOIbeM M 0O0pabOTKY BOJBI, MOAAYy W PACHpecIICHHE
Bombl. B cootBerctBuu ¢ ateM mox ACY TII BomocHaOXeHHS CIEIyeT
MTOHUMATh KOMIUIEKC CHCTEM, COCTOSIINHN 13!

ACY TII nompema wu oOpabotkun Bomel (ACY TII IIOB),
OCYILCCTBIIAIONICH YIpPAaBICHUE HACOCHBIMH cTaHImsmMu | mogbema u
BOJOOYUCTHBIMA  COOPYXCHHAMH  ((QHUIBTPOBAaIbHBIMH  CTAHIUSIMH,
OTCTOWHUKAMH, JO3UPOBAaHUEM XHMHUIECKUX PEareHTOB U JIp.);



ACY TII mnomaun u pacmpenenenuss Boasl (ACY TII IIPB),
OXBAaTbhIBAIOLEH pe3epByapbl UYUCTOW BOJbI, HacocHble craHuuu Il u
MTOCTIEAYIOIINX MTOITHEMOB, BOJOIIPOBOIHBIC CETH.

ACY TII IIPB co3maroTcs Ha BOIONPOBOAAX C IOBEPXHOCTHBIMH M
nox3eMHelMu  BogouctouHukamu, ACY TII IIOB — Ha xpynHbIX
BOJOOYHUCTHBIX CTAHIIUAX C TOBEPXHOCTHBIMU BOJIOMCTOYHUKAMH.

Hemnpro ynpasnenus npu pynkmnuonupoBaanu ACY TII BogocHaOxeHUs
SBISICTCS ~ OOCCIICYCHHE  HAJEKHOTO  BOJOCHAOKEHHUS  HACCICHUS W
MPOMBIIUICHHOCTH TOpOJa C MUHHMAIBHBIMH  3KCIUTyaTaIllHOHHBIMH
3arparamu.

ITepemeHHast 4acTh SKCIUTYaTallHOHHBIX 3aTpaT, 3aBHCALIAs OT peXuMa
padOTHI COOPYKCHH, BKIIFOYAET PACXOl IJICKTPOIHEPIMH Ha HACOCHBIX
CTaHIUAX, YTCUKH M HEPAIUOHAIBHBIC PACXOIBI BOJBI, PACXO] XUMHYCCKIX
pearcHTOB.

W3BecTHO, YTO B TOPOACKHX BOJOIPOBOIAX HMEETCS 3HAUYNTEIHHBIN
nepepacxo]; ekTposHepruu (1o 10-15 %), 00ycnoBiIeHHbIH H30bITOYHBIMA
HAOpaMH BOJBI, HEPAIMOHAIBHBIM PACIPENCICHUEM HArpy3KH MEKIY
HACOCHBIMH CTaHIMSMH, a TaKkKe pabOTOW HACOCHBIX arperatoB IMpH
MOHWKEHHbIX 3HaueHussx KI1JI.

Bognomnotpebienue B )XWIBIX 3AAHUSAX CYIIECTBEHHO 3aBHCUT OT HAIIOPOB
BOJIbI. [TOCKOJIBKY B IIEHTPAIM30BAHHBIX CHCTEMAX MOJaud U PaCHpeaCICHUS
BOABI HAmoOp BOJOWCTOYHUKA (HACOCHOW CTaHIIMM WM pPe3epByapa)
BEIOMpaeTcs U3 yCIoBUS oOecrieueHHs TpeOyeMBIX NaBICHUH B KOHCYHOM
WM Hanbosiee BHICOKO PACIIONIOKEHHON TOUYKE CeTH (AMKTYIOIIEH TOYKe), B
OOJBITMHCTBE pAaliOHOB CETH MMEIOTCA HW30BITOYHBIC Hamopbl. YacTh
M30BITOYHBIX HAMOPOB  SIBIIICTCS HEU30CKHOW, TaK KaKk 3aBUCHT OT
KOHCTPYKIIMU CETH, U HEOOXOauMa I IOAa4Yd BOABI B Ooyiee yHaJCHHBIC
TOYKHA CETH, Jpyras 4dYacThb 3aBHCHT OT pexnmMa paboThl CHCTEMEI.
M30bITOYHBIC HATOPHI B CETH BHI3BIBAIOT MMOBBIIICHHBIA PACX0] BOBI.

IIpu ontumu3zanmMu pPEKUMOB pPabOTHI  BOJIOMPOBOIOB HEOOXOIMMO
MUHUMH3HPOBATH HE TOJIEKO MOTPEOICHUE ANEKTPOIHEPTHU U IMTOTSPH BOJIBL,
M0 TaKXKe W HEJOOTIIYCK BOIBI BCIEACTBHEC HEIOCTATOYHBIX HAMOPOB B
JTUKTYIOUINX TOYKaX CETH.

[TosroMy B KauecTBe KpuTepus oONTUManbHOCTH | ciemyer
paccMaTpuBaTh COCTaBHYIO (DYHKIIUIO

I =1+l +l3,

roe |y — morepu BOABI M mEpepacxon 3JIEKTPOIHEPIUH, BHI3BAHHBIC
U30BITOYHBIMU HALIOPAMH B CETH;

I, — wTpad 3a HEJOOTIYCK BOJABI MNOTPEOUTENSIM  MpU

HEJIOCTaTOYHBIX HAIlOPax B PsJie TOUYEK CETH;

I3 — 3arpars! Ha ynpasieHue (ITOBBIIEHHBIH PACX0]] 3TEKTPO3HEPTHN

NPy NEepPeKNIIOYEHHUsIX HACOCOB, IIOTEPH OSHEPIUU TP
JPOCCENTMPOBAHIHN HAIIOPA 33ABHKKAMH U JIp.).

Ha BOJOOYHMCTHBIX CTaHIMSIX OTMEUYACTCS IEPEPacXo] XHUMUYECKHX
peareuros (Ha 20-30 %).

IIpu Buenpennu ACY TII ¢ momomisio OBM, TenemexaHndeckol u
JPYTod ammaparypbl OCYIIECTBIAIOTCS cOOp HMHGOpPMAalMH O HANopax B
JUKTYIOIIMX TOYKax BOJOIPOBOJHOM CETH M mapaMeTpax pabOThl HACOCHBIX
CTaHIMK (T0oJade, HAmope, PacXoAe SIIEKTPOIHEPTHH, 3HAUCHUSAX YPOBHS
BOJIbI B pe3epByapax) U KOHTPOJIb 32 PACXOJIOBAHHUEM PEareHToB U paboTON
(GUIBTPOB, TPOM3BOAMTCS aHaiW3 d3TOW WH(OPMALUU U BBITOJIHIIOTCS
pacyeTsl IO ONPE/ICIIEHHUIO ONITUMAIBHBIX YCIIOBHH 3KCILTyaTalnHy.

ACY TII BomocHaOxeHHUS TpeAcTaBisieT coboil cucTtemMy, B KOTOPOH
YeJoBeK (JIUcreTdep) C TOMOIIBI0 Da3IMYHBIX TEXHHYECKHX CPEICTB
OCYILIECTBIISICT YIPaBJICHHE, UCIIONb3Ysl PEKOMEHIALUH 10 ONTHMAILHOMY
BEZCHHUIO TEXHOJIOTUYECKOTo Ipoliecca BofocHatxeHus, a 9BM npousBoaur
TIEPBUYHYI0 00pabOTKy WH(pOpMAINK, HEOOXOIMMBIE PacyeThl U BBHITOIHICT
GbyHKIMHY ,,coBeTUMKA" AUCTIETYEPA.

VYuacTue 4enoBeka B yIpaBiIeHHUH HEOOXOIMMO U3-3a CJI0XKHOCTH CUCTEM
BOJIOCHA0KEHHS, HATMYMSA piJa HeOPMAITM30BaHHBIX (PaKTOPOB, BIMSIOIINX
Ha TIPUHATHE PEIICHWH, a TaKXKe H3-3a OTCYTCTBHS PAJa aBTOMATHYECKHX



peryJisiToOpoB M JPYIHX YCTPOMCTB, HEOOXOIUMBIX JJsI KOMIIJIEKCHOM
aBTOMATH3allUU COOPYXKEHUH. BkitoueHue denoBeka B KOHTYp YHpPaBJICHUS
TpeOyeT UCIIOIb30BAHMS CIIEIHAIBHBIX TEXHHUECKUX CPEACTB OTOOpasKCHUS
nHpOpMAMM W BBOJA KOMAaHJ YIpPaBIeHHS (MHEMOIIUTOB, IHCILIEEB,
JUCTIETYEPCKUX IMYIBTOB U IP.).

Takum o6Opaszom, ACY TII BomocHaOXeHHs SIBISETCS CHUCTEMOM
MHQOPMAIIMOHHO-COBETYIOIeT0  THma. [l  OTAENBHBIX  JIOKAJBHBIX
TEXHOJIOTHYECKHUX TIPOIIECCOB pEKOMEHIyeTCs OCYIIECTBIIATh
ABTOMATHUYECKOE yIpaBiieHHe 0e3 ydacTusi 4yejoBeka (yNnpaBieHUE IpyNnon
HacocoB, padOTalOUIMX Ha pe3epByap, YIpaBlIeHUE apTE3MAHCKHUMHU
CKBR)XMHAMH,  JIO3UPOBAaHME  XMUMHYECKHX  pEareHToB,  YIpaBJICHHUE
(pumpTpamMu m gp.). B Takmx ciayd4asx aBTOMAaTHYeCcKOe YIpaBICHHE
OCYIIECTBIISIETCS 110 OTPEJICIICHHOM, 3apaHee pa3paboTaHHO| nporpamMmme.

YnpasneHue mporeccaMu MOAbeMa, OYUCTKHU, MOAAYN U paclpeieleHus
BOJIBI TPOU3BOAMUTCS B ycioBWsX ¢yHkinuonupoBannss ACY TII mo
MIPUHINIY ONTHMH3ALUH IIPOTHO3a». DTO 03HadaeT, 4To OBM mpousBogut
pacdeT MPOTHO3UPYEMOT0 ONTHMAIBHOTO PeXXUMa paboThl COOPYKEHHH Ha
npefcrosmui  nepuon (00bMHO Ha 24 W), a 3aTeM OMEPAIMOHHO
KOHTPOJIUDYET HAaloOpbl B CETH, KOPPEKTHPYS TIpH HEO0XO0IMMOCTH
pacueTHbI peskuM. Takum 00pa3oM MOXKET OCYIIECTBIATHCS yNPaBJICHUCE B
HOPMAJIbHBIX YCIOBUSIX 9KCILTyaTalllH.

OpxHako Ha BOAOMPOBOJAX HEPEIKH aBapHIHbIE CUTYAIHH, CBA3AaHHBIE C
paspblBOM TpPyO0 WM BBIXOJOM H3 CTPOSl HAacOCHBIX arperaros,
HEOOXOMMOCTBIO TOAAYM OONBIIMX KOJMYECTB BOABI IPH TYIICHUH
MMOXKapoB W T.I. B Takumx ciydasx aucmerdep JODKEH ¢ momomsio DBM
BbIOpaTh HamOosiee S(PQPEKTUBHBIA BapUaHT NEHCTBHS IO JIOKAIHU3AIUU
aBapHii, T.. ONpPENeNUTh, KaKue 3a/IBUKKH JOJDKHBI OBITh NMEPEKIIOYEHBI U
KaKye Hamlopbl JOJDKHBI Pa3BHBaTh HACOCHBIC CTAHIMM JUIS OOECICUCHHUS
BOJIOW B CO3/IaBIINXCS YCIOBHSIX HAHOOJBIIIEr0 YKcIa HOTpeOnTEIeH.

ACY TII BomocHaOXeHHs BKJIIOYaeT B CBOM COCTaB YCTPOWCTBa
JIOKJIILHON aBTOMAaTHKH, CHCTEMBI LIEHTPAIM30BaHHOTO cOopa MH(pOopMaIuu
0 TEXHOJIOTMYECKUX IIapaMeTpax W COCTOSHHHM 00OpYyIOBaHMSA, CpEICTBa
BBIYHCIIATENFHON TEXHUKH U almaparypy aucnerdepusamun. [loatomy ACY
TII MoxHO paccMaTpUBaTh Kak JajJbHEWUIINN 3Tal Pa3BUTHUS aBTOMAaTU3ALMKI
BOJIOCHAOKEHMUS.

OcHoBHoii xapaktepHoii uepToit ACY TII BogocHaOXeHHUS, OTIIHMYArOIIEH
€e OT CHCTEMBl IUCIIETYEPCKOTO YIPABICHHS, SBJISETCS HCIIOIb30BAHHE
BBIYMCIINTENIBHON TEXHUKH Ui PAacueTOB ONTHMAIBHBIX PEXHMOB PabOTHI
BOJIOTIPOBOJIHBIX COOPYKEHUM.

Ipu mnpoextnpoBannu ACY TII BomocHaOxeHus He00X0IUMO
pa3paboraTs:

OPTaHHU3ALMOHHYIO0 CTPYKTYPY AUCIIETUYEPCKOTO YIPABICHHUS;

(YHKIMOHAJIBHYIO CTPYKTYPY, T.€. COCTaB aBTOMaTH3HPYEeMbIX (YHKINI
YIPaBJIECHUS U aNTOPUTMBI PEILIEHUs 3a/1a4;

nporpaMMHoOe oOecriedeHne, T.e. MPOrpaMMbl BBIIONHEHHMS Ha OBM
pacuetoB no 3agagam ACY TII;

TEXHHUYECKoe oOecrevyeHne, T.e. KOMIUIEKC TEXHHUYECKHX CPEJCTB,
HeoOxoauMbix it peanmusanmu  GyHkiumin ACY TII. TIpoekT moinkeH
BKJIIOYaTh TaKXe pacdeT JKOHOMHUYECKOH 3(QPEKTUBHOCTH CO3/1aBaeMOn
ACY TII.

5.2. OPTAHU3AIIMOHHOE OBECIIEYEHUE

B ycnousix ACY TII TpeOyercs mnepecTpoiika OpraHU3alMOHHOMN
CTPYKTYPBl  JMCHETYEPCKOTO  YNpaBJIEHHS, KOTOpas y4yHThIBana Obl
TEXHOJIOTMYECKYI0 ~ B3aMMOCBSI3b ~ OOBEKTOB  BOMOCHAOXKEHHs, X
TEPPUTOPUATIBHOE PacnoJIOKEHUE, TEXHUYECKHE BO3MOKHOCTH
COBPEMEHHBIX CUCTeM cOopa u nepenadu nHPOpMaIHu.

B ycnoBusx ¢yskumonupoBanus ACY TII BomocHaOXeHHs, Kak
MIPaBWIIO, JTOJDKHA CO3/1aBaThCsl ONHOCTYIEHYATas JHCIIeTYepcKasi Ciyxoa,
HO JONYCKaeTcs [BYX- M TpEXCTyNeHYaTas OpraHU3alUOHHAas CTPYKTypa
OIIEPAaTUBHOTIO YIIPaBJICHHUS.



BepxHeil uepapxuueckod CTYIEHbIO  OINEPAaTUBHOIO  yIPAaBICHUS
SIBIISIETCSl IIEHTpaNbHbI IyHKT ynpasienus (LIIY) wnmm neHTpanbHbIH
mucnieraepckuii myHkT (LAIT). Crnemyromme cTyneHn ynpaBieHHUsS — ITyHKT
ynpaBinenus (IIY) wnm MectHeii naucnerdepckuit nyHkr (MAID) u
ornepatopckuit myHkT (OIT).

B ycnosusix ACY TII B cocraBe IUCTIETUEPCKON CITy>KObI HEOOXOIMMO
co3/7aBaTh CHENMAIU3UpPOBaHHOE ToapazaeneHue — otaen ACY. ITomumo
peleHns 3a/1a4 ONEPaTHBHOTO YNPABJICHUS] PEKUMOM pabOTBI COOPYKEHUH
JHCIeTdepcKas Ciry>k0a JOJDKHA TaKKe PYKOBOAMTH paboTamu 1Mo TeKylieh
9KCIUTyaTallid BOJONPOBOJHBIX CETEH, HACOCHBIX CTAaHIMH MOAKAYKH,
BOJIOBOJIOB.  OTW  (YyHKUUHM  BBIIOJHSET  JTUCIIETYEPCKHH  MYHKT
pacrpefiesMTeNbHbIX ~ CceTel, KOTOpBIH  (YHKIHOHAJIBHO  ITOJAYMHEH
qucneraepy LT

Il nmpepnasHadaeTcss Uisi KOHTPOJIA M ONEPaTHUBHOIO YIPABJICHUS
XOZIOM BBINOJIHEHMs IUTAHOBBIX 3a/JlaHMM BCeil CHCTEMbl BOJOCHAOKEHHUS
(BKITIOYAsI CTAHIIUM M pacIpeleIuTeNIbHbIe CeTH), cOopa U MpeaBapUTeIbHON
00paboTKH MHPOPMAINH O X0/1¢ TEXHOJIOTHYECKHX MPOLECCOB C (UKcaen
OTKJIOHEHHH  (PAaKTHUECKOrO  BBINONHEHHWS 33JaHUA  OT  IIAHOBBIX
mokazateneil. Ilpm »ToM obecmeunBaeTcss KoOpAWHAIUS pabOTBI BceX
COOPY>KEHHUI BOAOIPOBO/IA, yUACTBYIOIINX B TEXHOJIOTHYECKOM IPOLIECCe.

I'maBaomy mucneruepy LIl pyHKIMOHATBHO MOJYMHEHBI TUCIICTYEPHI
MECTHBIX ANCHEeTYepcKuX, oneparopsl OIl u Havansauk otaena ACY.

MJIT npeanasHadaeTcss s OCYLIECTBIEHHS HENPEPBIBHOIO KOHTPOJIS
paboTel W  yIpaBieHHs TEXHOJOTMYECKUM IPOIECCOM Ha TpyIe
BOJONPOBOJHBIX  COOPYXEHMH  (BOJONPOBOAHOM  CTaHIMM,  KyCTe
apTe3MaHCKUX CKBOXWH W 1p.), cOopa W MpenBapUTEIBHOW 00pabOTKH
MHQOPMAIMM O COCTOSHHM TEXHOJIOTMYECKOTO mporecca ¢ (HUKcaruen
OTKJIOHEHHUI BBINOJIHEHMs 3aJaHuil OT IUIAHOBBIX IIOKazaTesel. Pemenue
yKa3aHHBIX 3ajjad BO3JI0’KeHO Ha aucnerdepa M.

HenocpencTBeHHBIM aJMUHUACTPAaTUBHBIM PYKOBOAMTENEM JAHUCHETUYEpA
MII siBasieTcst HaYalbHUK YKa3aHHOW IPYMIBI COOPYKEHUM.

OynkuroHaneHo aucneruep M/ nmogumHseTrcs rIaBHOMY JUCIIETYEPY

BOJIONIPOBOAA.
Hucneruepy  MJAII  BomompoBOAHOH  CTaHIUH  (YHKIIMOHATHHO
momunHeHBl omepatop OIl cranmmm | mombema, omepaTtop OYHCTHBIX

COOpPY’KEHUH, onepaTop HacoCHOU cTaHuu Il noxbema, sKCITyaTalMOHHbII
NEepCOHaJl PEareHTHOrO XO3SWCTBa, OMEpaTrop KOTENbHBIX YCTaHOBOK,
JNSKYPHBIA  3JCKTPUK, JCKypHBIC JaOOPAHTHI IEXOBOW XUMHYCCKOM
nabopaTopuH.

Hucneruep MUIII cnenuT 3a XOOOM TEXHOJIOTMYECKOTO Ipolecca
00paboTKM BOABI, ocymiecTBIsieT cBa3b ¢ LJIII u  ympaBisrommm
BBIYMCIIATENIEHBIM ~ KOMIUIEKCOM  JUISL  PEIIeHHs 3adad  ONTHMAIIbHOTO
VIpaBJICHUS TEXHOJIOTHISCKIM MPOIIECCOM U pyKoBoAuT padoroii OIl.

OIl mpenHasHAa4YeHBI AJS YIPaBICHUS OTACIHHBIMH COOPYXCHUSAMH M
000pyIOBaHUEM, YYaCTBYIOIIMMHU B TEXHOJOTHUECKOM mporecce. Ol —
HIWKHSAA CTYNCHb CHCTEMBI CcOOpa U Tepelayd IPOM3BOJCTBCHHO-
TEXHOJIOTHIECKOH nH(popMarmu u yrpasieHus oosexToM. Ha Ol pemarotces
3ajayyl MOJAJCPKaHUs 33JaHHOTO TEXHOJOTMYECKOTO PEeKHMa, YCTPaHEHHS
OTKJIOHCHUH W HapyLIEHWH TPOW3BOJCTBEHHOTO MpoOLecca M JIMKBUAALMN
aBapUIHBIX CUTYaIHA.

OII ocHamaercss mpuOOpPaMy KOHTPOJIA, amlapaTypoil AUCTAHIIMOHHOTO
YVOpaBICHUS M CHUTHAJTU3AINH, cpeacTBaMHu cBs3u. Mupopmarusas nHa OII
MoCTynacT OT JaTYUKOB, YCTAHOBJICHHBIX Ha BOJOIPOBOAHBIX COOPYKCHUAX,
OT OJIOK-KOHTaKTOB ITyCKOBOH 3JICKTpOAIIapaTypsl HACOCOB, 3aIBUKEK H JIP.
W BOCIPOW3BOAWTCS HAa  MHEMOCXeME H  IIHTaX  KOHTPOJ.
HenocpencTBeHHBIM aIMUHHCTPATUBHBIM pyKoBoauTeneM omeparopa OIl
SBJSIETCSl HAYaJIbHUK YKa3aHHOro o0bekTa. DYHKIHOHAJIBHO OIEpaTop
noaunHeH aucneryepy MIIL.

Otmen ACY BrimoyaeT WH(POPMAMOHHO-BRIYHACIUTENBHBIA  IICHTP
(MBL) u cmyxObl TEXHUYECKOH SKCIUTyaTalldll TEIEMEXaHUKH U CPEACTB
CBSI3M.



UBL] cocrour wu3 rpynnsl oOciyxuBanus OBM  u  rpymnmsl
COIIPOBOXKJCHHUS 3ajjau, pemaemMbix Ha OBM.

B 3aBucuMocTa oT coctaBa koMmIuiekca Texauaeckux cpencts ACY TII u
KOJIMYECTBA PEIIAeMBIX 3a/1a4 YHCICHHOCTh ToapasiencHuii otaena ACY
MOXeET OBITh Pa3INuHOM.

Hucneruepckuit  myHKT  pacnpenenutenbHelx  cereir  (AIIPC)
TIpeAHA3HAYeH JUIS OTIEPATHBHOTO YIPABJICHUS TEXHUIECKONW IKCIUTyaTaluen
BOJIOTIPOBOJHBIX CETEH, HACOCHBIX CTaHLUUHM IOJKaukW, padoTamu IO
PEMOHTY, BKJIIOYEHHIO M OTKIIOYEHHIO TPYOONpPOBOAOB, JIMKBHUIALUH
aBapuil.

Jucneruepy (QYHKIMOHAJIBHO TIIOJYMHEHBl JIeKypHas Opuraza IO
PEeMOHTY W JKCIUIyaTallid CTAHIOWHA MOJKAYKH, NEKYpHbIE OpHrajasl o
SKCIUTyaTalliil U PEMOHTY BOJOIPOBOIOB U BOJOTIPOBOIHBIX CETEHl.

B xpynseix ropomax cospmaercs nByxypoBHeBbit JIIIPC, B cocraB
KOTOPOTO MOTYT OBITH BKJIIOYECHBI MOIYMHEHHBIC AWCIETYEPCKUE ITyHKTHI
OTIENBHBIX YIacTKOB BogonpoBoaHoii cetn (AITYBC).

5.3. DYHKIIMOHAJIBHAA CTPYKTYPA
OcuoBubiMu pynkuusimu ACY TII sBnsitoTes:

5.3.1. LJenmpanu3zogannviii KOHMPOIL COCMOANUA MEXHOIOSUYECKO20
obvexma ynpaeienus (TOY)

B mnoacucreme IIOB asta ¢ynkums peanusyercs 3-4 paza B 1 4
CJIE/TFOIIM KOMIUIEKCOM 3ajiau:

a) epUOANYECKUI KOHTPOJIb 3HAYCHUH TEXHOJIOTHYECKHX MapaMeTpPOB:

Ka4ecTBa UCXOIHOM BOJIBI;

Ka4ecTBa BOJbI HA OYUCTHBIX COOPYKEHUSX;

pacxozia BOJIbI YePE3 OUUCTHBIE COOPYKEHUS;

pacxoza BoJpl Ha COOCTBEHHBIE HYXKIIBI;

pacxosa 3JeKTpO3Hepruy cTaHnuii | moapema;

COCTOSTHHSI HACOCHBIX arperatos cTaHuuu | mogsema

paboThl GUIBTPOB;

6) mepuoauYecKoe M3MEpPEeHHe TEXHUYECKUX MapaMeTpoB U MoKa3aTeneit
COCTOSIHMS 000PyIOBaHMUS;

B) ONEpaTHBHOE OTOOPAKEHHWE 3HAUCHHH TEXHOJIOTHYECKHX NapaMeTpoB
(110 BBI3OBY);

r) oOHapyXeHHE, OIEepPaTHBHOEC OTOOpPaKEHHE U  CHUTHAIH3AIHS
OTKJIOHCHUH 3HAYeHWIH TEXHOJIOTHYECKHX MapaMeTpOB OT YCTaHOBJIEHHBIX
TIPEIETIOB;

) oOHapyXeHHe, OIlEepaTUBHOE OTOOpaK€HHEe ¥  CHUTHAIH3ALHNS
W3MEHEHHUs TIoKa3aTesIel COCTOSHUS 000pyAOBaHUS,

¢) OOHapyXCHHE, ONCpPAaTHMBHOC OTOOPaXCHHWE M CUTHAIM3AIUS 00
aBapUHHBIX COCTOSHUAX (IIPH BO3SHUKHOBEHHUH aBapHN);

K)  INEpUOAMYECKAss  PErucTpanmst  3HAYCHUS  TEXHOJIOTMYECKHX
1apaMeTpOB U COCTOSIHUSI 000pYyJOBaHHUS;

3) epuonyuecKas peructpanus (oTKIIOHEHMIA 3HauYCHUHN
TEXHOJIOTUYECKHX MapaMeTpOB;

M) ONEpaTHBHOE OTOOpaXEHWE W  PETHCTpalus  pe3yJbTaToB
MaTEMaTH4ECKUX M JIOTHUECKHUX OTEPALIii;

K) py4YHOI BBOJ MH(pOPMAIHH.

B mnoacucreme [IPB ara ¢yHkums peanmusyercss TeM ke KOMIUIEKCOM
3a7a4, HO ISt APYTHX 3HAYEHUH TEXHOJIOTHIECKUX MapaMeTpPOB:

MOJ[a4Y¥ BOJIBI IO BOAOBOIAM;

noJa4yu BOAbI IO CTAaHIUAM,

Haropa Ha BBIXOJIE CTaHIINY;

YPOBHS BOJIBI B pe3epByapax;

pacxoza 3JeKTPO3HEPTHN CTaHIIUM;

COCTOSIHHSI HACOCHBIX arperaTtoB CTaHIINH;.

JIaBJICHUS] B KOHTPOJIBHBIX TOYKAX CETH.

5.3.2. Onepamuenuiii yuem



B mnoncucreme [IOB 3ta ¢yHKnus peanusyercs OJUMH pa3 B CMEHY
pelIeHueM 33Ja4 yueTa CIEAYIOMX 1apaMeTpOB:

pacxoya pearcHTOB;

M0JIa91 BOJBI OYUCTHBIMU COOPY>KEHHUSIMU;

pacxona BoJibl Ha COOCTBEHHBIE HYXKIIbI;

pacxo/ia 3JeKTPO3HEPTuy cTaHmui | moapemMa;

BpEMEHH PabOTHI 000y TOBAHUS.

OTH 3a7auu pemaroTcs U KaXKI0W TeXHOJIOTHIECKOH INHIH 00paboTKN
BOJIBI U /I7Is1 CTAHIIUH B IIETIOM.

B moxacucreme IIPB 3ta (yHKIMsS peanu3yercss OAWH pa3 B CMCHY
pelIeHUeM 3a1ad yueTa CICAYIOINX TapaMeTPOB:

MOJIa9X BOJIBI IO BOJIOBOJAM, CTAHIIUSAM H TI0 CETH B IIETIOM;

3armaca BOJBI B pe3epByapax;

pacxojia 3JeKTPOIHEPTHH [0 BOAOIPOBOJHBIM COOPYKEHUSM;

BpeMEHH paboThl 000pyAOBaHUS.

5.3.3. Pacuem mexuuko-3xoHOMU4ecKux nokazamesnei

B mnoacucreme I1OB sta ¢yHKnuMs peanu3yercs OJUH pa3 B CYTKH
pelIeHueM 3aa4 pacyera CIeAyIOIIHX oKa3aTeneil:

TEXHOJIOTUIECKOH CceOECTOMMOCTH 110 KaXKJOH TEeXHOJIOTHYECKOH JIMHUN
1 IO CTaHINH B IIEJIOM;

(hakTHUECKOIO pacxo/1a MIEKTPOIHEPTHH Ha cTaHmH | moapema;

(hakTHYECKOTO pacxojia peareHToB;

YAEIBHOTO Pacxojia peareHTOB;

(haxTHUIECKOW TIOAAYN BOIBI,

YIEIBHOTO Pacxo/a 3JIEKTPOIHEPIHU Ha COOCTBEHHBIE HYXKIIbI;

YIIEJIBHOTO pacxo/ia BOJbl Ha COOCTBEHHBIEC HYK/IbI.

B mnoacucreme IIPB »Ta QyHKIMsS peanusyercss pelieHWEM 3a/1a4d
«Pacuer (hakTHIECKOT0 YIETHHOTO Pacxojia NIEKTPOIHEPTHUH MO CTAHIIUSIM»
(omwH pa3 B CyTKH).

5.3.4. luaecnocmuxa mexHonocuuecko2o npoyecca

B nmoncucreme I1PB sta dyHkuus peanusyercst pemieHreM 3a/1ad aHaIn3a
CJICTYTOIINX OTKJIOHEHNH OT 33aHHBIX YCIIOBHIA:

(hakTHYIECKNX HANOpOB B AMKTYIOIIMX TOYKax (3afada pemraercs Hpu
BO3HHKHOBEHUH OTKJIOHEHUI);

(hakTHYECKNX PacXO0B AIEKTPOIHEPTUH (3a7aya pelraeTcsi OJUH pa3 B
CYTKH).

5.3.5. Ilpoenosuposanue xo0a mexnoiocu4ecko2o npoyecca

B mnoacucreme IIOB sTa ¢yHKIMsA peanusyeTcs OIMH pa3 B CYTKH
pellIeHnEM 331ad pacdeTa:

rpaduka paboTHI HACOCHOH cTaHImH | MoxpeMa;

pacrpeneneHus BOIbI 10 TEXHOJIOTHIECKUM JINHUAM;

ONTUMAJIBHBIX JI03 PEareHTOB;

rpaguka BbIBoJIa (PUIIBTPOB Ha ITPOMBIBKY.

B moncucreme IIPB sta ¢yHKIMS peanusyercss oAWH pa3 B CYTKH
peuIeHneM 3a1ad pacdeTa:

MPOTHO3UPOBAHHOTO rpaduka Mogavd BoAsI cTaHIsIMHU 11 moapema;

TpebyeMbIX HanopoB craniuii 11 moxbema;

ONITUMANBHOTO TrpadKa padoTh HACOCHBIX arperaToB crareii Il mogbema;

rpaduka 3aTI0JTHEHUS U CpabaThIBaHUS PE3EPBYapOB;

OIITHMAJIbHBIX TPAUKOB PAOOTHI IPYIIT APTE3NAHCKUX CKBAYKHH;

ONTUMAJIBHBIX PEKUMOB PAa0OOTHI CHCTEM JAIBHETO TPAaHCIOPTHUPOBAHUS
BOJBI;

pacripefieTieHusl BOABI MEXIY OCHOBHBIMH IIOJIB30BATEISIMU OOIIETO
BOJIOMCTOYHHKA IPYIITIOBOTO BOAOIPOBO/IA.

5.3.6. Onpedenenue payuoHanbHO20 pexcuma MmexHoI02UYecKo20 npoyecca

B mnoacucreme IIOB »sta ¢dyHkums peammsyercs oquH pa3 B 1 4
pemeHneM 3a1ad KOpPEeKInu:
pexxuma paboTsl cranmH | mogsema;



pacuopeaciacHus BOAbI [0 TEXHOJIOTHUYCCKUM JIMHUAM.

B noncucreme I1PB ata GyHKIMS peann3yeTcs pelieHneM 3ajad pacuera
KOPPEKLIUH:

pexuma paborsl craHimmu Il mompema (3amada  permaercs 1o
WHUIMATUBHOMY CHUTHAIY);

peXUMa 3arojHeHUsT M cpabaTbIBaHUs pe3epByapoB (3ajada penraeTcs
omuH pa3 B 1 1).

Ha mepBrix stamax co3manus ACY TII pacder onTUManbHBIX PEXUMOB
paboThl HACOCHBIX CTAaHIMH MPEIYyCMAaTPUBACTCS IMPOU3BOJUTH LIS
HOPMAJIBHBIX YCIOBUH 3kcmiryaTanuu. B nampHedmem coctas 3amau ACY
TII BomocHaOXeHUsI JOJDKEH TakKe BKIIOYATH PAcyeT PeXHMOB PabOTHI
HACOCHBIX CTaHIWH M BOJOTPOBOIHBIX CETEH B aBapUHUHBIX CHUTYAIHX (IIpH
OTKJIFOYCHUHN OTACIBbHBIX YYaCTKOB BOJOBOJOB WM CCTHU, OTKIHOYCHHUU
HEKOTOPBIX HACOCOB U T.JI.).

5.4. METO/JbI PEHIEHUS 3AJIAY OIITUMAJIBHOT'O
YIIPABJIEHUA

Hdus ACY TII TIOB u ACY TII TIPB cbop u o0paboTka nHbOpMAIUN
NPeyCMaTPUBAIOTCS CIIEAYIOIINM 00pa3oM:

U3MepeHne, KOHTPOJIb U yUYeT TeKYIIMX 3HaYeHHH MapaMeTpoB — ITyTeM
LUKJINYECKOTO  ONpoca JaT4YUKOB C  Tocienyiomed — QuibTparuen
MTONTyYSHHBIX MOKa3aHWH (11 YCTPAaHEHUS PE3KUX CIIyYaifHBIX BBHIOPOCOB),
CpaBHEHHEM CHTHaJa, IONYy4YEHHOro Iocie (UIbTpaly, ¢ TIpaHUNAMH
JIOITyCcKa W BBLAAYEH CUTHala JUCIeTdYepy B Cllyyae BBIXOJa TOKa3aHUil 3a
JIOITYCTHMBIE TIPEJEIbl;

U3MEpeHHe, KOHTPOJIb M Y4eT MHTErPalbHbIX 3HAYCHHH MapaMeTpoB —
MyTEM 3allOMUHAHHA KOJHUYCCTBA HMIIYJIBCOB C BbIXOAOB CUYCTUMKOB U
HaKOIUICHHS X B MHTEIPUPYIOIINX YCTPOUCTBAX TEIEMEXaHUKH;

penieHHe 3aJad  KOHTPOJIS W yd4eTa MapaMeTpoB, IOJIYYCHHBIX C
MIOMOMIBIO TEJIECUTHATM3ALUH, — METOJIOM JIOTHUECKOTO aHaJIH3a.

B 3amavax omepaTWBHOTO ydyeTa M pacyera TeXHHKO-DKOHOMUYECKHX
MOKa3aTelield UCIOIb3YeTCsl METO] PSMOTrO CYeTa.

KputepueM npH pemieHHH 3a7ad ONTHMH3AUU paboTel craHuuil |
nmoareMa n OYUCTHBIX COOpy)KeHI/Iﬁ SIBJIACTCA TEXHOJOTNYCCKasA
ce0ecTONMOCTb BOJIBI, ITOJJAHHOW ITOTPEOUTEISIM.

3agaya pacuera rpaduka pabOTHl HacocHOW craHmuu | mombeMa,
paboTarolmieii Ha  pe3epByap, pemIaeTcs  METOAaMH  HEJIMHEHHOTro
nporpaMMHupoBaHud. s yIpOIEHHS PeIIeHUs ee MOKHO CBECTH K 3ajaue,
periaeMoii MeToIoM IPSIMOTO CYeTa MPH BBITIOJIHEHUHU CIIETYIOLINX YCIOBUI:
Ha y4JacTKe HapacTaHHs BOAOIOTpeOIEeHHsS B MOMEHT PaBEHCTBA ITOJAYU U
moTpeOIeHnsT BOABI 00BEM €€ B pe3epByape JOJDKEH OBITh MaKCHMATbHBIM;
Ha y4YacTKe CIaJa BOAONOTPEONEHHS B MOMEHT paBEHCTBA IOJAYH H
notpediIeHns BOAbI 00BEM BOJIBI B pe3epByape A0JDKEH ObITh MUHUMAIIbHBIM.
Hcxons ®3  3THX  YCHOBHHA  ONPEAENSIOTCS MOMEHTHI  BKJIFOUCHUS
JIOTIOJTHATEBHBIX HACOCHBIX arperaTos.

3amaua  pacmpefesieHHMs  BOABI [0 TEXHOJIOTMYECKHM  JIMHUAM
3aKJII0YAETCs B OMpPENEICHUH IOJaYd BOJBI KaXIOW JIMHUEH Tak, 4TOOBI
MHUHAMH3HPOBATh OOIIYI0 TEXHOJOTMYECKYI0 Cce0ecTOMMOCTh 00paboTKH
BOJIbI HA CTAHIMH IIPH 33IaHHOM OOIIIeil ogave BOABI CTaHIUEH U 3aaHHBIX
TEXHOJIOTHYECKHX OrPaHMYCHHAX Ha MPOIYCKHYIO CIIOCOOHOCTH JIMHUH. JTa
3ajjaya pelIaeTcss METOAOM NPOSKUUH TpajueHTa. VIcXoaHble JaHHbIC
MOJTy4al0TCs M3 PEIICHUH 33/1a4i pacdyera ONTHMAIIBHBIX JI03 PEareHTOB MpU
Pa3INYHBIX BEJIMYMHAX MTOJaYH BOJIBI.

Pacuer onTHMalBHBIX 103 PEarcHTOB 3AKIIIOYACTCS B HAXOXKICHUH 103
peareHToB, 00ECHEYMBAIONIMX MHHHMMAJIbHOE 3HAYCHHE TEXHOJIOIMYECKOi
cebecronMocTH 00pabOTKM BOJABI MPU YCIOBHSX, KOTOPBIE OIPEAEISIOT
CBSI3b  MEXIy BXOJaMH  TEXHOJOTHYECKHMX  3BEHbEB, M  ydeTe
TEXHOJIOTHYECKHX OTPaHHYCHHH Ha IMPOHM3BOJUTEIBHOCTH COOPYXKCHHH H
KadyecTBO 00pabOTaHHOW BOJBL. 3amada pemaeTcs METOAOM JIMHEHHOTO
NIPOrpaMMHUPOBAHMSL. s KOPPEKTUPOBKU MOZEIH MIPUMEHEH
pelaKCalMoOHHbIA alrOpuUT™ HeHTUGHKaHK (anroputM Kaumaxa).



Pacuer onTumanpHOTO pexuma pabOTHl (QUIBTPOB 3aKiIOYaeTcs B
OIIpEeJIeTICHUN TNOJAa4Y¥ BOJBI KaKABIM (HIBTPOM TaK, YTOOBI CyMMapHBIH
pacxonx BOIBI Ha HYXKABI CTAaHIIMK 3a 3aJlaHHOE BpeMs ObLI MUHHMAJIHHBIM
NP 33IaHHBIX TEXHOJIOTWYCCKUX OTPAHMYCHUSIX M OOIIel momade BOJBI
cTaHuuel. 3amaga pemraercss METOJOM IpOEKIUH TpanueHta. Pacuer
MIPOM3BOAUTCS MO MaTeMaTH4ecKuM MonessiM (uibTpoB. KoadduumeHTs
MoJienel KOpPEeKTHPYIOTCS ¢ TOMOINEI0 anroputMa Kaumaxka.

Pemenne 3a1a4n MIPOTHO3UPOBAHUS CyTOYHOTO rpaduka
BoonoTpedieHuii B pasinuyHbix npoektax JICY TII MoKeT OCyIeCTBISAThCS
HECKOJBKUMH METOJaMM: IOCTPOCHMEM MOJENel aBTOperpeccuu Wiu
MPOUHTETPUPOBAHHOIO CKOJB3SALIETO CPEIHEro, METOJAOM ,,IIPEAEIbHBIX
OUKJIOB" | Jp.

Jng pacduera ONTHMAalbHBIX PEXHUMOB pabOTBl HACOCHBIX CTaHIMN
HCHOJB3YIOTCS MaTeMaTH4YeCKHe MOJENH, CBA3BIBAIOIIME HAMOp U MOAauy
HACOCHBIX CTaHLMHU U JaBJIEHUS B AUKTYIOIIMX TOUYKaX CeTH. Takue MOAylH
AMEIOT BHJ ITOJIMHOMOB, KO3(p(PHUIIMEHTH KOTOPHIX OIPENEIIIOT Ha OCHOBE
CTAaTUCTHYECKON 00pabOTKM JAaHHBIX O TapaMeTpax padoThl CHUCTEMBI 3a
IPOILEIIINE 1Be-TPH MEIeIH.

Jnst pacuera ONTHUMAJBHBIX PEXUMOB PAaOOTHI CHCTEM C HECKOJIbKHUMHU
HACOCHBIMH CTaHIIMAMU MOTYT OBITh HCIOJB30BAHBI METOABI JIMHEHHOTO
MIPOTPaMMHPOBAHUS.

3amaya ONTHMAJIBHOIO YHPAaBICHUS TPYNIaMH apTE3MaHCKUX CKBaKUH
(konoaleB) mpemycMaTpUBaeT —pacyeT Uil KaKAOTO0 4aca  CYTOK
HEOOXOAMMOTO YHCIa PabOTAIOIINX ApTE3NAHCKUX CKBAXHH C YUETOM HX
SKOHOMHUYHOCTH, JUIUTEIEHOCTH pabOTHl U yPOBHS BOABI B CKBaKMHAX. [Ipn
YBEIMYCHUH BOJONOTPEOICHUs TpelycMaTpuBaeTcsl BKIIOUEHHE Haunbosee
SKOHOMHUYHBIX CKBaXXMH, a IPU YMEHBIIEHUU — OTKIIOYEHUE HaUMeEHee
SKOHOMHUYHBIX. 3a/1a4a PemIacTcss METOIOM JIOTHYECKOTO aHATN3a.

Bsammocszp 3agau ACY TII, mocienoBaTensHOCT, IEPHOANIHOCTh U
O0OyCIIOBJICHHOCTh HMX pEUICHHS ONPEACISIIOTCS OOLIMM  aJrOpUTMOM
(YHKIMOHMPOBaHMS,  KOTOPBIH  OTpakaeT  INPHHATYIO  CTPATEruio
OIEPATUBHOTO YNIPABIICHHUS.

3amaun LEHTPAIN30BaHHOTO KOHTPOJIS JTOTKHBI pemaThest
KpYTJIOCYTOYHO-HETIPEPBIBHO. YUETHBIE 33/1a4yM, KaK MpPaBUIIO, PEHIaroTCs
€Xe4yacHo, ToTJa Kak pacueT TEXHUKO-?PKOHOMHYECKHX IoKa3aTenael NToHKeH
MIPOBOAUTHCS OAUH Pa3 B CMEHY MJIM OJUH pa3 B CYTKHU.

OmnepaTHBHOE TUIAHUPOBAHNE PEKUMOB IIPOU3BOAUTCS OJUH pa3 B CYTKH,
a TaKkKe IPU PE3KOM H3MEHEHHH BOJOMOTPEOICHHS WM YCIOBUH pabOTHI
BOJIONPOBOAA. 3adaydl KOPPEKIHH pEXHMOB pEIIAloTCs [0  Mepe
BO3HMKHOBEHHUsI HEOOXOIMMOCTH HW3MEHEHHs pacyeTHOTO IUlaHa paboThI
COOPYKEHUI.

YmupaBiueHne COOPYKEHHSIMH IPOU3BOAUTCS B  COOTBETCTBHH C
pacyeTHBIM ONEPaTHBHBIM IUIAHOM-TPA(HUKOM ONTHMAIBEHOTO PEXHMa WU B
pe3yJpTaTe pelleHus 3a1a4d KOPPEKLIUN pexuma.

Ha O6nok-cxeme obmero amroputma ¢(yakumonuposanus ACY TII
BOJOCHA0KEHHS TIOKa3aHa B3aNMOCBS3b 3a1ad.
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5.4.1. 3a0auu yenmpanuzosannoeo onepamusHo20 KOHMpOois

Kommnexkc »Tux 3amad NpeaycMaTpUBaeT HENPEphIBHBIA KOHTPOJIb
TEXHOJIOTUYECKHX IapaMeTPOB M COCTOSHHS 00OpYyIOBaHHMS Ha HACOCHBIX
CTaHIMAX, BOJOOYHCTHBIX COOPYXXEHMSIX M Ha BOJONPOBOJHON CETH C
TIOMOIIBIO ITATYMKOB U TEIEMEXaHWIECKON amnnapaTypbl WK APYTHX CPEICTB
cOopa u nepenadn HHGOPMAITUH.

ANropuTMBI pelleHus 3a4a4 JOCTaTOYHO MPOCTHI M BO MHOTOM 3aBHCAT
OT XapaKTEPHUCTHK HCIIOIb3YEMbIX TEXHHUECKUX CPEICTB Meperadd AaHHbIX.
OOmeil 4epToif ATHX aJTOPUTMOB SIBIISIIOTCS HCIOJB30BAHUE OIIEpaIuii
YCpCAHCHUA, JIMHCapU3allu WKW HWHTCTPUPOBAHUA H3MEPICMBIX BEJIWYHH,
CpaBHEHHE KOHTPOIMPYEMBIX IapaMeTpOB C NPEAEIbHO IOMyCTUMBIMU
3HAYEHUSAMH U T.1.

5.4.2. 3a0auu onepamusnozco yuema

OnepaTHBHBI y4YeT KOHTPOJIMPYEMBIX MapaMeTPOB OCYIECTBIIACTCS
MyTeM WX PErucTpanuyl ¢ 3aJaHHOW NEePHOIUYHOCTHIO, (POPMHUPOBAHUS B
BHJIE MACCHBOB JaHHBIX, XPaHUMBIX B MamMiATH OBM, 1 Bbliaun mucrerdepy
BBIXOJHBIX JOKYMEHTOB, COAEPKAINX YYUTHIBAEMBIC ITAHHBIE B TaCOBOM,
CMEHHOM U CyTOYHOM pa3pe3ax.

5.4.3. 3a0auu pacuema u ananuza 0OCHOBHBIX MEXHUKO-IKOHOMUYECKUX
noxaszameietl

B oOpeme »3THX 3amad TNpeXyCMaTPUBAIOTCS  €XKECMEHHBIH U
€XECYTOUHBIM PACUEThl CIEAYIOIUX TEXHUKO-D)KOHOMMUYECKUX IOKa3aTesei
SKCIUTyaTaluy 110 HACOCHBIM CTAHIUSIM:

(hakTHYECKNX 3HAUCHNH YIEIBHBIX PACXOJIOB AIIEKTPOIHEPTHH;

(hakTHUIECKNX 3HAUCHNH YIENBHBIX PACXOI0B XUMHUECKHX PEareHTOB;

BOJOIIOAAYN OTACIIBbHBIMH HACOCHBIMU CTAHIIUAMMU,

NPOLIEHTa Pacxo/ia BOJbl Ha COOCTBEHHBIE HYKIIBI;

(hakTHYECKNX 3HAYCHHWH TEXHOJOTMYECKOH CeOEeCTOMMOCTH BOXBI TIO
HACOCHBIM CTAHIMAM W BOIOIPOBOIY B IIETIOM

AHanu3 ~ TEXHUKO-3KOHOMHMYECKHMX  IOKazaTeled  IPOU3BOIUTCS
cpaBHeHHEM (DaKkTHUECKMX 3HAYCHUH C IUIaHUpYyeMBbIMH. Pe3ynbTaThl
pacueToB PETHCTPUPYIOTCSA, UHAMLUPYIOTCS U MPEACTaBISAIOTCS B BHJIE
CMEHHBIX ¥ CYTOYHBIX PariopToB JACKypHOMY JTUCIICTUEDY.

5.4.4. Anecopumm ynpasnenus noo3emMubiMu 000UCTNOUHUKAMU



YopaeneHue — MOA3EMHBIMH  BOJOUCTOYHMKAMHU  (apTE3MAHCKUMU
CKBaXMHAMU, INAXTHBIMH KOJIOALIAMH, IJy4EBBIMH BOJ03abopaMu U Jp.)
AMEeT PsiT 0COOCHHOCTEH 1 TOJDKHO YUHTHIBATH CIEAYIOMNE (PaKTOPHI:

SKCIUTyaTallMOHHBIE 0COOEHHOCTH CKBAXKHH (KOJIOIIIER);

THIPABIHMYCCKUC YCIOBUS CKBaKUH (KOJIOIIICB) M aCMEKThl COBMECTHOM
paboThI TPYNIIBI CKBAXXUH (KOJIOALEB);

SKOHOMHUYECKHE TTOKA3aTEeIN CKBAKUH (KOJOALIEB).

OKCIDTyaTalnOHHBIE 0COOEHHOCTH HAKIAIBIBAIOT PSA OTpPaHWYCHUI Ha
paboty ckBakuH (kosomieB). HeoOxoauMo n3beraTh 4acThiX ,,pHIBKOB", T.€.
BKJIFOYUCHUH W BBIKIIOYCHUN CKBAXKHH, TaK KaK 3TO MOXET MPHUBECTH K
CCBHITIKE TIecKa (IIECKOBAHUIO CKBaXXHMH). Bo MHOTHX CiIydasX IyCK CKBa)KUH
CBSI3aH C HEOOXOAMMOCTBIO KPATKOBPEMEHHOTO BEIMYCKa BOJBI C TIPHIMECHIO
necka. CKBaKUHBI HEOOXOIMMO TEPHOAMYCCKH OCTAHABJIMBATH IS
MPOQHIAKTUIECKOTO OCMOTpA WJIM PEMOHTA Hacoca.

Bo wusbexkanme meperpy3ok COOpPHOTO BOJOBOJAa W JHEPTETHUYCCKHX
JTUHANR HEOOXOIUMO OCYIIECTBIIATEH ITYCK HECKOIBKHX CKBAKUH MOCTETIEHHO
4yepe3 OmpelesieHHbIe BPEMEHHbIE WHTEpBaIbl (Hampumep, depe3 10 muH).
CkBaxkuHBI, paboOTalOUIMe Ha CIEUUaJbHBIX NOTpeOUTENIeH, OTKII0YaTh
HeNb3s. B IIaXTHBIX KOJOANAX, MMEIOMIMX JIBa HACOCa, IEIeco00pasHo,
YTOOBI OJIMH HACOC TIOCTOSHHO HAXOMIICS B pa0oTe, a BTOPOU BKIIFOUANICS H
OTKJTIOYAJICS TI0 Mepe HEOOXOAUMOCTH.

HeobxoaumMo obecnednTh KOHTPOJIb YPOBHS BOJBI B CKBaXXHMHAX U HE
JIOITYCKATh €r0 CHUYKCHUS HIKE MPEICIIEHO JOIMyCTUMOTO 3HAYCHUSL.

AnTOopUTMBI YIpaBICHUS apTe3NaHCKIMH CKBaXMHAMU
MIpeIyCMaTpUBAIOT pa3esieHre UX Ha TPH TPYTIIIHL:

niepBast (Tpymma A) — CKBaXHHBI, pa0OTAIOIINE B HACTOSIIHA MOMEHT;

BTOpas (rpymma B) — cKkBaXWHBI, HAXOAIIHECS B PE3EPBE;

TpeThs (rpynma C) — CKBa)KWHBI, HAXOIALIUECS B MPOCTOE (TOTOBBIE K
pabote).

MaccuBbl HOMEPOB CKBaXHH YHOpSIOUMBaIOTCS B mamsith DOBM mo
BEIIMYMHE YAETBHOTO pacxofa »3JekTpodHeprun. [Ipm HeoOXommMmocTh
YMCHBIICHNS TMOAAa4YH BOABI OT BoJ03a00pa HEOOXOAMMO HCKIIOYUTH W3
MaccuBa A CKBaXHWHY, HMEIONIYI0 HAMOONBIINN YACTBHBIA pacxon
aneKkTposHeprud. Homep 3Toi CKBaKHUHBI CIIEAYET TIEPESHECTH U3 MacCuBa A
B wmaccuB C. OOpaTHple JEUCTBUS CIIEAyeT MPOWU3BOAWTH  IIPH
HEO0OXOAMMOCTH yBEIHYEHHUS Mojayd Boabl. OZHOBpPEMEHHO HEOOXOIUMO
KOHTPOJIUPOBATH MPOODKUTECIBHOCTh PAOOThI KaXI0H CKBAXKUHBI C IEIBIO
CBOCBPEMCHHOTO IPOBEACHUS MPOQPIIAKTHYSCKOTO OCMOTpA WM PEMOHTA.
[Ipu >TOM HOMEp BBIBEICHHOU M3 PabOTHI CKBAXXHHEI CIIEIYET IEPEBECTH U3
MaccuBa A B MaccuB B.

5.4.5. Koopounuposannoe ynpasienue HeCKOIbKUMU 000UCHOYHUKAMU
2PYRROBOU cucmemMbl 000CHAOICEHUs

B rmocnegnme roxpl Bce Oonblnee  paclpoOCTpaHEHHE — ITOMYHaroOT
TPYIIIOBBIE CHCTEMbI BOAOCHAOXKEHNUS, 00ECIEUNBAIOIINE BOJONH HECKOIBKO
TOPOJIOB, TMOCEJKOB, MPEANPUATUH, pacCPENOTOUEHHBIX Ha 3HAYMUTEIBHOMN
Tepputopun. OOBIYHO B TaKHUX CHCTEMax BOJOCHAOXKEHUSI HMCIOJB3YIOTCS
OIVH OOmMi MCTOYHHK (BOK03a00p) M HECKOIBKO MECTHBIX HCTOYHHKOB.
VYnpaBneHne TaKUMH BOJOMCTOUYHHKAMHE MPEACTABISIET CIOKHYIO IPOOIeMy.

B 3amaun omnepatuBHOro ympaBi€HHS 3I€Ch BXOJAT I[OMHMO
CTa0MJIM3alMM JaBJICHUH B JUKTYIOIIMX TOYKAaX KaXIOW BOJONPOBOJHON
CeTH TaKXXe KOOpAWHALMS PabOTHl BOJOMCTOYHMKOB, paclpeieiicHHE BOJBI
00IIeT0 BOJOWCTOYHMKA MEXKIY HACEJICHHBIMU ITyHKTAaMH, ONTHMH3AINs
pEXUMOB pabdoThHI COOpPYKEHUU LEHTPAIILHOI'O u JIOKaJIbHBIX
BOJIOMUCTOYHUKOB M 1p. OOmmi anroput™ (GyHKIMOHUPOBAHHS CUCTEMBI
OIEPATUBHOIO ONTUMAIIBHOTO YNPABICHUS BKIIIOYAET CIEAYIOLINE PACUETHI:

MIPOTHO3MPOBAHHE TI0YaCOBOW ¥ CYTOYHOH TMOTpeOHOCTEH B BoOIe
HaCEeJIEHHbIX ITyHKTOB, IUTAEMBIX IPYIIIIOBOH CUCTEMON BOJOCHAOKECHUS;

OIpeJieJIeHne MaKCUMaIbHO BO3MOKHOW CYTOYHOM M0Jjauy BOJbBI 00LIEro
U JIOKQJIBHBIX BOJOUCTOYHUKOB;

OTIpeJIeTICHNE TTOTPEOHOCTEH B BOJIE OT OOIIEro BOJOMCTOYHHKA KaXKI0TO
HACEJIEHHOTO ITyHKTa;



pacrpezeieHie Mojadd BOJbI OT OOINEro BOJOUCTOYHHMKA K KKIOMY
HAaCEJICHHOMY IIYHKTY;

OTIpEJICTICHHE ONTUMAJBHBIX YCIOBHH pabOTBI COOpYXKEeHHWil oOmero
BOJIONCTOYHUKA,

ONPEICIICHUE ONTHUMAJIBHBIX PEXKHUMOB  COOPYKEHUH  JIOKAJIBHBIX
BOJIOMCTOYHUKOB;

KOHTPOJIb ¥  PETUCTPAllMIO  IapaMeTpoB  pabOTBl  COOpPYKEHMI
BOJIONCTOYHHKOB M BOJONIPOBOJHBIX CETEH HACENICHHBIX ITyHKTOB;

pacder M aHaJIM3 TEXHMKO-DKOHOMHYECKHX IOoKa3areneil paboThl
TPYIIIOBOM CHUCTEMBI BOJOCHAO)KEHHS B IEJIOM M COOPYXEHHH 00uiero u
JIOKAJIbHBIX BOJOMCTOUYHUKOB.

Hanbonee coxHBIM SBIISIETCS KOOPAWHHUPOBAHHOE yNIPABICHUE OOIINM 1
MECTHBIMH BoJoucTtouHuKamu. IIpu 3ToMm 1enecoobpasHo B oOimieM ciydae
MIPUHATE OOMIMI BOJOUCTOYHHMK B KauecTBE 0a30BOTO M IOKPHIBATH IHKU
BOJIOTIOTPEOJICHNSI 33 CYET MECTHBIX HCTOYHHMKOB. OpHaKko B psje
KOHKPETHBIX CIIy4aeB MOXET OKa3aThCsl HEOOXOAMMBIM IPHHATH B Ka4eCTBE
6a30BBIX HEKOTOPbIE MECTHBIE BOJOUCTOUHHKH.

B  ormensHBIX  choywyasx ~— (Hampumep, B TE€PHOABI  JIETHETO
BOJIONIOTPEOJICHNUS) TPOM3BOAUTEILHOCTh BOAOMCTOYHUKOB MOXKET OKa3aThCs
HEOCTaTOYHOM sl YHOBJIETBOPEHHS IOTPEOHOCTH B  BOJAE  BCEX
motpebuTeneii  TpymmoBoil  cucTeMbl  BomocHaOkeHHs. [ma  sToro
UCIIONB3yeTCA alrOPUTM pPAacHpeneNeHHss BOABl OOLIEro BOJOMCTOYHHKA
MEXIy BCEMH TNOTpeOUTENsIMU (TOpojaMH, HAaceleHHBIMU ITyHKTaMH,
MIPEANPHUATHSAMA W 7p.) HPOIOPIHMOHAIBHO MX IOTPEOHOCTH M C YYETOM
TIPUOPHUTETOB.

5.4.6. Onepamusnoe ynpaeienue cucmemamu no0ayu pacnpeoeietus 600bl

CrpyKTypa CHCTEMBI II0/Ia4d W pAacHpesieNeHus BOABI 3aBHCUT OT
IUTAHUPOBKM TOpPOJia, MECTOPACIIONIOKEHUSI BOJOMCTOYHHUKOB, penbeda
MECTHOCTH M Jpyrux ¢akropoB. HecmoTps Ha pasHoOoOpasme cxem
BOJONPOBOJHBIX ceTen TOpOa0OB, MOKHO BBIACIUTL PAA TUIIOBBIX 3JICMECHTOB,
U3 KOTOPBIX CKJIAJBIBAETCS CTPYKTypa OOJBIIMHCTBA CHCTEM MOJaydl W
pacripeiesIeHus! BOJIBI:

a) HACOCHAsI CTaHIMS MUTAeT U30JIMPOBAHHYIO 30HY;

0) HECKOJIbKO HACOCHBIX CTAHIIMH MUTAIOT OOLIYIO 30HY;

B) HACOCHAs CTAaHIUS NOJIaeT BOAY B CETh U pe3epByap;

T') HaCOCHAsI CTAHIMS IIUTAET CETh U HECKOJIBKO PE3ePBYapoB;

Jl) HAacOCHasl CTAaHIMS HHTAeT CETh, PE3EpPByap M HACOCHYIO CTaHIHUIO
CJIe1yOLIEH 30HBI.

AJNTOPHUTM pacueTa ONTUMAaJIBHOTO PeKHMa PadOThl KaXI0H KOHKPETHOU
CHCTEMBI 1T0/1a41 ¥ paclipeie]IeHNs] BOJbI IMEET HHANBUIYaIbHBINA XapakTep
1 CTPOUTCS Ha COYETAaHWH aJITOPUTMOB YIPABIICHUS THIIOBBIMHU 3JIEMEHTAMH,
BXO/SIIMMH B COCTaB IaHHOT'O BOJOMPOBOAA.

Han60nee CJIOKHBIMU W BaXHBIMU ABJIAAIOTCA 3aJla4yd  OIEPATHBHOIO
TUTAHUPOBAHMS ONITHMAIIBHBIX PEXKUMOB. TpyIHOCTH TAKMX PacyeToB CBsI3aHa
C HEOOXOJIMMOCTBIO MOCTPOEHHS MAaTeMAaTHYECKHX MOJEIEeH CHCTEMBI
NOJaYd W pPacHpelesieHHs BOAbl W TPOTHO3MPOBAHMSA  KoyieOaHWH
BOJIOTIOTPEOICHUS Ha MPEACTOALINNA NepHO/T.

AHanu3 3a1ad ONEepaTHBHOTO YIIPaBJIEHHs IIOKa3ajl, 4TO JUI pacuera
ONTHMAIBHBIX PEXHMOB pPaOOTHl HACOCHBIX CTAaHIWH B OOJNBIIMHCTBE
CllydyaeB  HENEeNecooOpa3HO  MPOM3BOANTH  THAPABIMYECKHH  pacdeT
BOJONPOBOJHBIX ceTel M HCIOJIb30BaTh MPUHATBIC TIPU MPOCKTUPOBAHUU
TPaAMIMOHHbBIE MOJIENIN ITOTOKOPACIIPE/ICNICHNSI — pacyeTHBIE CXEMBI CEeTeH.
OT0 O00BACHAETCS TPYIHOCTBIO TOJNYYCHHS NAHHBIX O (DaKTHUECKHX U
TpeOyeMbIX 3HAUECHHSAX Y3JIOBBIX PACXOO0B A KQKIOTO Yaca MPEACTOSIINX
CYTOK, a TaKXe 4Ype3MEpHO OONBIIMMH [UIi ONEPAaTUBHOTO YIPaBICHUS
3aTpaTaMd MAallMHHOTO BpPEMEHH Ha IIPOBEJICHHE pacyeToB Jaxke Ipu
HCHOIb30BAHUU MOIIIHBIX COBpEMEHHBIX DBM.

T'mppaBnudeckuii  pacuer  cienyeT NPOU3BOOUTH IPH  aHAJIU3E
Harpy>KCHHOCTH PAa3JIMYHbIX MaruCTpaliei BOJOIPOBOJHON CETH, IIPU ITOHCKE
HAuBBITOJHEWIINX BapUAHTOB  pa3BUTHS  CETEH, IepepaclpeleIcHUs
BOJIOTIOTOKOB ~ IIPU  HCIIOJBb30BAaHWM  YHPABISEMBIX  33JBWXKEK  WIH



MMOBOPOTHBIX 3aTBOPOB HA MAarucTpajsix, a TAKKe MpPU aHAIU3€ aBapUHUHBIX
CUTyallMi Ha CeTH M T[OUCKE BAPHUAHTOB JIOKAJIM3ALMUUA aBapudl WU
MHMHHMHU3ALMH HEJTOOTITYCKA BOJBI IPU OTKIIOYEHUH aBapUUHBIX YYaCTKOB U
ap.

Jnst BpIOOpa ONTHUMAIBHBIX PEXUMOB pPabOThI HACOCHBIX CTAHIIMNA
TpeOyrOTCA TOJNBKO JaHHBIE O HAIoOpaX Ha HACOCHBIX CTaHIMSIX U B
TUKTYIONINX TOYKaX CeTH. B TO e BpeMs OCHOBHas 4acTh MH(OpMAaIm,
MOJTy4aeMoi MpH THAPABINIECKOM pacueTe (0 MOTepsx Harmopa M pacxoax
10 y4acTKaMm), MPH 3TOM HE UCIIOJIb3YETCs U SBISCTCS U30BITOYHOM.

B cBsi3u ¢ 3THM /1 pacueTa ONTUMAIBHBIX PEKUMOB PaOOThl HACOCHBIX
CTaHIUI PEKOMECHIYETCS WCIOIb30BaTh OOOOIICHHBIE MaTeMaTHYCCKUC
MOJISITH, BBIPAXKAIOUINE B3aMMOCBs3b Hanopa H, ., u nomaun Q,.., BOJIBI
HaCOCHOM CTaHIMU C AaBJICHUEM B IUKTYIOIIEH TOUKE CeTU H,y,,.

2
HH.cm = Ha.m ta-+t b QH.cm +c Q H.cmy

rae a, b, ¢ — ko3¢ PUINEHTHI, MONyYEHHBIE B PE3yJIbTATEe CTATHCTUYCCKON
0o0paboTKM  JaHHBIX O TmapaMeTrpax paloTshl
HACOCHBIX CTaHIMI M BOJIOIIPOBOJIHOM CeTH.
B psze cinydaeB XapaKTepUCTHKA CETH JOCTATOYHO XOPOIIO OIMCHIBACTCS
NIPOCTOM JINHEHHOW MOJIEIIBIO:

HH.cm = Hb.m ta+t b QH.cm-

Hcnonp3oBanne  MaTeMaTHMYECKUX  MOJENIEH  yKa3aHHOIO  Buja
CYIIECTBEHHO 00JIeT9aeT pacyeT ONTUMAIbHBIX PE)KUMOB HACOCHBIX CTAHIMH
NIpU IOCTAaTOYHOW JUIsl MPAKTUYECKUX LIE€JIEH TOYHOCTM peleHus. B nensax
NOBBILICHUS] TOYHOCTH I1€JIeCO00pa3HO MPOM3BOAUTH MEPHOANYECKOE
YTOUYHEHHE MOJENeH, T.e. MporpaMma pacdera JOJDKHA BKIIOYATh OJIOK
HMACHTH(UKAINH [TapaMETPOB .MOICTIH.

BaxHoll 0COOCHHOCTBIO  OTEPATUBHOTO IUIAHWPOBAHMS  SIBISETCS
HEOOXOAMMOCTh ~ ydeTa KOJeOaHWi  BOAONMOTpPEeOJieHHs B  TeueHHe
MPEACTOSANIMX CyTOK. BojomorpebiieHHne HOCHT Cly4alHbBIH XapakTep,
MO3TOMY IIPU TUIAHUPOBAaHWU PEXHUMOB HEOOXOJMMO OCYIIECTBISTH pacyer
110 TIPOTHO3MPOBAHMIO 3TOTO MPOIECcca HAa OCHOBE JAHHBIX O IOJaue BOJBI
HAaCOCHBIMH CTAaHIIMSIMH 3a npome}lmnﬁ TIEpUoa.

OnepaTMBHOE IUIAaHUPOBAHUE PEXHUMOB pabOTBl HACOCHOM CTaHIWHU
PEKOMEHIYIOTCSI OCYIIECTBIIATh IyTeM IEKOMIIO3UIMH 3TOW 3aJa4yd Ha psf
MIOCIIEAOBATENBHO PENIaeMbIX Moj3anad. IIpu 3TOM MIaHMpyEeMBIH IEpHON
paszensercss Ha OTPEe3KH BPEMEHM, B TE€UEHHE KOTOPBIX BOAONOTpeOiIeHHe
NPUHAMAETCsl HEW3BECTHBIM M HENpEephIBHBIN Tpaduk BOXONOTpeOsICHUS
3aMeHseTCs AUCKPETHBIM (HalpUMep, TI0YaCOBBIM).

OmneparuBHOE IUTAHUPOBaHNE TIPOU3BOANUTCS B TaKon
MIOCIIEA0BATEIBbHOCTH:

pacueT MpOrHO3MPOBAHHOI'O M0YACOBOTrO Ipadka BOJAOMOTpeOICHH Ha
MIPEJCTOSAIINE CYTKU;

pacyer ONTHMAIBHBIX MTapaMEeTPOB PabOThl HACOCHBIX CTAHIMH (IT0JauH,
Haropa) IJIsl KaKI0TOo Jaca MPeACTOSIINX CYTOK;

BBIOOp ONTHMAJBHOTO COCTaBa pabOTAIOMMX HACOCOB JUIA KaXJOro daca
CYTOK.

B Hacrosimiee BpeMsi pa3paboTaHbl aqrOPUTMBI U TPOTPaMMBbl PEILICHUS
3aJa4 MPOTHO3MPOBAHMUS, BEIOOPA ONTHMAIFHOTO COCTaBa HACOCOB, @ TAKXKe
pacu€Tta ONTHUMAJIbHBIX IMapaMETPOB pa6OTBI HaCOCHBIX CTaHL[I/Iﬁ I paaa
XapaKTEpHBIX CTPYKTYp CHCTEM IOJa4Md M paclpeieleHus BOAbI, ceTel ¢
OJTHOI WM HECKOJbKMMH HACOCHBIMHM CTaHIMSMH, CETeH C HACOCHBIMHU
CTaHIMSMH U pE3epByapaMu, CETEH ¢ pe3epByapamu U JIp.

B HexkoTOphIX anropuTMax —IpeNyCMaTpUBAcTICA  OIHOBPEMEHHOE
pelieHne 3ajad pacueTa ONTUMAJbHBIX MapamMeTpoB pPabOThl HACOCHBIX
CTaHIIM{ ¥ BBIOOPA ONTHMAILHOTO COCTaBa pabOTAIOIINX HACOCOB.

5.5. TEXHUYECKHE CPEACTBA ACY TII

O¢ddexkTuBHOCTE CHCTEMBI YOpPABICHHS BO MHOTOM 3aBHUCHT OT
parMoHaIbHOrO  BBIOOpa Komruiekca TexHudeckux cpencts (KTC),
TIO3BOJISIIOIIET0 CBOEBPEMEHHO MOJy4aTh W 0OpabarhiBaTh MH(MOPMAIHIO B



ACY TII u oOecrieunuBaTh BBIIOJHEHHE 3a/a4 TEXHOJOTMUYECKOIO
yIIpaBJeHusI.

BbpIOOp TEXHHYECKMX CpEICTB MAOJDKEH IPOM3BOAUTBECA C  YIETOM
COBMECTUMOCTH TEXHHUYECKHX CpPEACTB, MOMYJBHOCTH, HAJEKHOCTH,
MaKCHMaJIbHOM 3()()EKTUBHOCTH M CUCTEMHOT'O ITOIX0/1a.

Pemenue 3agau ynpasnenus B ACY TII xapaxkTepusyercss HHTerpanuein
yIpaBIeHUS]  TEXHOJIOTHYECKHM  OOOpDYAOBaHMEM W OIEPATHBHO-
MIPOM3BOACTBEHHOTO YIPABJICHHUS B €OUHYIO CHCTEMY IIPU HAIWYUU TECHOTO
JIOTUYECKOT0 Y HMH()OPMAIMOHHOIO B3aUMOJCHCTBUS MEKIAYy HHUMH. B
coorBercTBUM ¢ d3tuM BeIOOp KTC onpexpensercs GyHKIMOHAIBHON
ctpykrypoii ACY TII, opraHM3alMOHHOM CTPYKTYpOH YIpaBICHHA U
WHPOPMAIIMOHHON  CTPYKTYpOH, yCTaHAaBIMBAIOIICH COIEpKaHWE W
HIOCJIE/IOBATENILHOCTD 3TANOB 00pabOTKM HH(POPMAIMU B CUCTEME.

KTC ACY TII nmomkeH BBIIOMHATH CICAYIONUMEe (QYHKIMH: CBA3b C
o0bekTOM u cbop wHpOpManuM, nepenady HHGPOPMAIMH, CBS3b C
orepaTopoM W OToOpaxkeHne wuHpopMarmu, oO6paboTKy HH(pOpMarum B
COOTBETCTBUHM C TPHHATHIMH QJITOPUTMaMH, HAKOIUICHHE M XpaHEHHE
uHpopmanum.

B coorBercrBun ¢ uznoxenusiM KTC ACY TII BogocHaOXeHHUs TOJDKEH
BKIIIOYaTh  CJIEAYIOIIME OCHOBHBIC  BHIBl  anmaparypsl:  JaT4UKH,
HCIIOJIHUTENIbHBIE MEXAHU3MBI, alNapaTypy PeryJupoBaHUs, CPEICTBA CBA3U
U anmaparypy tenemexannku, 9BM, aucnerdyepckoe o00pyaoBaHue.

OCHOBO¥ /I TTOJTy4eHHs NEepBUYHON MH(OpPMAK U TEXHOJIOTHUECKHX
IapamMeTpoB Tpolecca Noaadd, oOpabOTKM W  pacmlpeneneHuss BOJIBI
SIBIISIFOTCSL IATYUKH: PACXOJIOMEPBI, MAHOMETPHI, yPOBHEMEPHI, U3MEPUTENN U
CUTHAJIN3aTOPBl TUHAMHUYECKOTO YPOBHS BOJABI B CKBaKHMHAX, U3MEPUTEIN
TOKa WM MOTPEOIISIEMOH AJIEKTPOIHEPTUH, KAYECTBEHHBIX NapaMETPOB BOJIbI
u zIp.

B 4Wcno  MCHIOMHWUTENBHBIX ~ MEXAHW3MOB  BXOAAT  CTAaHIWMH
ABTOMATHUYECKOTO YIIPABICHHUS HACOCHBIMH arperatamu, >3JIeKTPOIPHBOIBI
3aJBMKEK M TOBOPOTHBIX  3aTBOPOB,  MEXaHM3MBl  YIIPaBICHUA
JJIEKTPOOOOPYIOBAaHHEM HACOCHBIX  CTAaHIMHA, J103aTOPBl  XMMHUYECKHX
peareHToB. HexkoTopble BHABI MCHONHUTENBHBIX MEXAaHU3MOB (HaIpUMeEp,
TepMETHYHbIE, B3PbIBOOE30MACHBIE BJIEKTPONPUBOABI UL  YIpaBICHUSA
3aBMKKAMHM WJIM 3aTBOPAMH, YCTAHOBJICHHBIMM B 3aTalUIMBAEMBIX WIH
3ara3oBaHHBIX KaMepax Ha CETH) IOKa elle HE M3TOTOBJISIOTCS, W 3TO
3aTpydHseT aBTOMaTH3amuio BomocHaOxkeHms. B ACY TII HeoOxomumo
NpeayCcMaTpUBaTh MPUMEHEHHE HAa HACOCHBIX CTAaHIMAX aIllaparypsl
peryJupoBaHMsl YacTOThl BpAIICHHS HACOCOB (aCMHXPOHHO-BEHTHJIBHBIX
YCTaHOBOK, YaCTOTHBIX NpeoOpa3oBaTesield, MHAYKTOPHBIX MY(PT CKOJIBKCHHUS
u Jp.).

Tak Kak TOpoJCKHE BOJONPOBOAHBIE COOPYKEHUS (HACOCHBIC CTaHINH,
pe3epByapbl, BOJOBOIBI U paclpeleNuTeNbHas CeTh) pacCpeloTOUEHBl Ha
3HAYUTEIBHOW TEPPUTOPHH, HEOOXOAMMON YacThIO YNPABIEHHS SIBISIOTCS
CpeACTBa CBSI3M, C TIOMOIIBIO KOTOPBIX OCYIIECTBISIETCS Iepenada
MHQOPMAIMU OT COOPYKEHWI B AWCIIETYEPCKUE IYHKTBI M B OOpaTHOM
HampaBiieHdd. [{ns  3TuX 1ened  HCHOJIb3YIOTCS — TeJeMEXaHWYEeCKHe
KOMIIJIEKCHI, anmnaparypa yrnpasJjeHus 1 nepeaadn nHpopmanum.

Jns mepenaun M TepBHYHON 00paOOTKM MH(GOPMALMHM PEKOMEHIYeTCs
TaK)Ke HCIOJIb30BATh MUKPOIPOIIECCOPHBIE YCTPONCTBA, CBSI3aHHBIE MEXKIY
0001 ¢ MOMOIIBI0O MOJIEMOB U JIUHUN CBS3H.

B kauecTBe KaHaJOB CBSI3M HCIIOJIB3YIOTCS, KaK IPAaBUJIO, BBIJCICHHBIE
JMHUYU CBSI3M TOPOJCKOH TeneoHHOW ceTH WM paauoKaHaibl. Bumy
TPYIXHOCTH OO€cIIeueHHs] TAKIMH KaHAJIAMH CBSI3U B YCIOBHSAX COBPEMEHHBIX
KPYIHBIX TOpPOJOB LEJECOO0pa3HO WCMONB30BaTh I OTHX ILelel
KOMMYTHUPYEMbIE JIMHHUM CBSI3M TOPOJCKOH  TelnedoHHOW ceTH U
COOTBETCTBYIOIYIO amlaparypy aBTOMaTHUYECKOIO BbI30BA U KOHTPOJS
nepeaun HHPOPMAIHH.

Hns o6paboTku mocTymnaromeld WHGOPMAMKA W pacyeTa ONTHMATbHBIX
PEXUMOB pabOTHI BOJOMPOBOAHBIX coopykeHH B ACY TII pexomenayercs
WCIIONIb30BaTh MHUHH- M MHKpo-OBM U mocTpoeHHble Ha wux 0aze
YTIPABIISFONIME BBIYUCIUTEIBHBIE KOMITIIEKCHI.



CoBpeMeHHbIE TEHACHIIMN Pa3BUTHUSI TEXHUYECKUX CPEICTB KOHTPOJSI U
yIpaBieHUS]  NPEAyCMaTPUBAIOT ~ OPHUEHTALMIO  Ha  HCIIOJb30BaHHE
MIPOTPaMMHPYEMbIX ~ MHKPOIIPOIIECCOPHBIX ~ YCTPOMCTB,  IO3BOJISIOIINX
coBMemarh (YHKIHHA TEPBUYHON 00pabOTKH, KOHTPOJIS M PETHUCTPAIUN
uHpopmanuu (BeeHUe pabOUYMX KYPHAJIOB JKCIUTyaTanuu) ¢ (QyHKIUSIMA
pacyera pe>XUMOB pabOThI U TEXHUKO-IKOHOMHYECKHX ITOKa3aTeleil, a Takxke
C yIpaBlIeHHEeM IO 3alaHHOH IporpamMMe.

Hucneryepckoe  obopyaoBaHME — JOJDKHO — BKJIIOYAaTh  CPENCTBA
oTOOpakeHHsT M  perucrpaiuud uH(opMmanuu, aBapuilHOM CBs3UM C
COOpPYXEHUSIMU M T.I. (AUCIIEHHBIE MOJIYJH, JAWUCIIETYEPCKUE IIHTHI,
MHEMOCXEMY BOAOIPOBOJHOM CETH, 3JIEKTPOYIpaBIsiEMbIe MUIIYIINE
MAaIIMHKH, CPEICTBA TeIePOHHON U PaTiOCBI3H).

5.6. 3KOHOMHUYECKAA DJDO®PEKTUBHOCTbH ACY TII
BOJOCHABXKXEHUSA

Buenpennie ACY TII BomocHaOXeHUsl TO3BOJISET 3HAYUTEIILHO
YIYYIIUTh BOAOCHAOKEHNE TOPOJIOB, TOJyYUTh SKOHOMHUIO 3JICKTPOIHEPTHU
Ha TIOABEM U TPAHCIOPTUPOBAHHUE BOABI, CHHU3UTh IIOTEPH BOJIBI U
YMEHBIINTh YHCIIO ABapHi, COKPATUTh YHCIEHHOCTh OOCTY>KHBAIOLIETO
HepcoHasa.

Bmecre ¢ tem cozmanne ACY TII cBsizaHo ¢ OOJMBIIMMHM 3aTpaTamMy Ha
NIPOSKTUPOBAaHNUE  CUCTEMBI, TNPHOOpPETEHWE W  MOHTaX  CPEICTB
BBIYUCIUTENFHON TEXHUKH, TEIEMEXaHWKH, ABTOMATHKH M KOHTPOJIBHHO-
M3MEpHUTENbHON ammapatypsl. [lpu mmanupoBarun padot mo cozgarnio ACY
TII BogocHAOXKeHHS U aHATTU3E UX PabOThI HEOOXOIMMO MPABUIIBHO OICHHUTH
rokasareny skoHomuueckor sddexkruBHoctn ACY TII BomocHaOxeHHS n
OTIPEJICTINTH ITyTH WX MOBBIIICHUS.

W3noxxeHHbIE HIKE METOABI IO3BOJIAIOT OLEHUTh HKOHOMHYECKYIO
spdpexruBHOocT ACY TII, a Takke CHCTEM IHCIETYEPCKOTO YIPABICHHS
BOJIOCHA0KEHHEM.

Buenpenne ACY TII u cucTeM [OUCHETYEPCKOrO  yIPABICHUS
BOJIOCHA0KEHHEM MO3BOJISIET MOJIYYUTh SKOHOMHIO B cdepe ynpaBieHHs 3a
C4eT YaCTHUYHOI'O WJIM TIOJHOTO BBICBOOOXKAEHHUS IPOU3BOICTBEHHOIO
TepcoHasa aBTOMaTU3UPOBAHHBIX BOJONPOBOIHBIX COOPYKEHUH.

Benmunny 3To0i 3kOoHOMHH DA,, py0., pEKOMEHIYETCsl ONPEeaeisITh 0
¢dopmyne

24, = A D, [ u,,

rae Ay — YHCI0 BBICBOOOXKICHHBIX pa0OTHHKOB, Y€l ;

D,y Upn, — COOTBETCTBEHHO (OHA 3apruiaTel, pyO., M HYHCICHHOCTH
MIPOU3BOJICTBEHHOI'O TMIEPCOHAJIA, YClL.

DOxoHOMUS B cpepe MPOU3BOJICTBA JIOCTUTACTCS 32 CYCT aBTOMATH3AIIUH,
TeJIeMEXaHU3aIli COOPYKEHHH, a TaKKe pemIeHUs 3amad KOHTPOJI,
OTIEPaTUBHOTO ONTHMAJIHHOTO IUIAHUPOBAHMA, YIPABICHUS 000pyIOBaHHEM
U aHaJIM3a PSKUMOB PabOThI COOPYIKECHHIA.

PaccmorpuM BHauane (akTOphl, BIUSIONIAE HA TNPOU3BOJCTBEHHBIC
3arpatbl. K ux umciy otHOCATCS:

pacxo[1 IEKTPOIHEPTUH HA TIOABEM B TPAHCIIOPTHPOBAHUE BOMFHI;

pacxol XUMUYECKHUX PEarcHTOB Ha 00pabOTKy BOJIbI;

CTOUMOCTh aBapUHO-BOCCTAHOBUTEIILHBIX paboT BCJIC/ICTBHE
COKpAIIICHUS YUCIIa aBaAPHIA.

YmMmenbiieHue cToumMoctd djekrposneprun AC,, ., pyo., moTpediseMoi
HACOCHBIMHU CTAHIUSAMH, OOCCIICYMBACTCS 3a CYCT ONTHMH3ALNUU PEKUMA
paboTsl HacocOB (YMCHBIICHHUS HAIOpa Ha BBIXOJE CTAHIMHA, YMEHBIICHUS
MOTEPH AIIEKTPOIHEPTUH MPH BHIOOPE ONTUMAIBLHONH KOMOWHAIINH HACOCOB H
ux paboroil mpu MakcumanbHbix KIIJI m 1p.) u moxpcuuThIBaeTcst IO

¢dopmyne

ACa;:.aH = Co,a:t.aH (ﬁl + ﬂZ)!

Q



rae C,,.,n — CTOUMOCTb H3PACXOJOBAHHOM HACOCHOW CTaHLMEH
AJIEKTPOIHEPTHHU B TOJI 00CIICIOBAHNS;
Q., Q, — momaya BOJIBI COOTBETCTBEHHO B IUIAHUPYEMOM TOJY
BHeapenust ACY TII u B ron o0ciie1oBaHMSL, THIC. M3;
B, o — koaddunmentsr Bausuust ACY TII cooTBeTcTBEHHO Ha
COKpAIllEHUE TIOTePh DJIEKTPOIHEPTUU BHYTPU HACOCHOU
CTaHIIMM W HAa YMEHBIICHHEC pacxojlla 3JICKTPOIHCPTHH
HACOCaMH Ha IOAa4y BOJBI B CETh.
VMeHbLIEHHE CTOMMOCTH pacxoja xumuueckux pearentos AC,, pyo.,
TOJICYUTHIBACTCS 110 POpMyIIe

O
@,
rae C,,, — CTOMMOCTb 3aTpaT XMMMYECKMX DEarcHTOB B TOJ
oOcienoBanus, pyo.;
a, —xod>ppuunent Biusgaus ACY TII Ha cokpamenue pacxona
XUMHYECKHX PEarcHTOB.
CHIDKEHHE CTOMMOCTH aBapHHHO-BOCCTAHOBHTENBHBIX pPaboT AC,-p,

JIOCTUTaEMO€ BCJICJCTBUE YMEHBIIEHHUS 4MCJA aBapuil IpU ONTUMHU3ALUU
PEKUMOB pabOTHI HACOCHBIX CTAHIIHI U CETH, MOJICYUTHIBACTCS 10 (POPMYJIIe

AC, , =

Co,x.p Aap,

L
ACaap= " NCossp?

o

rae L,, — mmaHupyemas NpOoTSKEHHOCTh BOJOIIPOBOIHOM CETH Ha TOJ
BHenpenust ACY TII, km;
Lo — TO K€, B ToJ] 00CIIe0BaHNuS;
N, —umucIo aBapuii Ha ceTH B roJ| 00CIe0BaHuUs;
Co.4-6py — CPEIHAS CTOMMOCTb aBAPUHHO-BOCCTAHOBUTENBHBIX PA0OT Ha
OJIHYy aBapwio, pyo.;
y — xoa¢puument Bausaust ACY TII Ha ymeHblneHue 4ucia
aBapui.

IIpu Buenpennn ACY TII ymeHbIIa0TCS pa3nudIHble BUABI OTEPh BOIBI
(yTeuku U3 ceTH, MOTEPH BOABI IPU aBAPHSIX, 3aBOJIOMEPHBIC YTEUKH 3a CUET
YMEHBIICHNS] M30BITOYHBIX HAIIOPOB B CETH U JIp.).

YMeHbIIEHHE TOTEPh BOABI BJIMSET HAa JKOHOMUYECKHE ITOKa3aTeln
paboTH BOZOTIPOBOIHO-KaHANN3AIMOHHBIX MPEATIPUITHH.

HOCKOHLKy BOJOIPOBOABL 06I)I‘IHO )IeﬁCTByIOT B YCJIOBUAX IMOCTOSIHHOT'O
pocta MOTPEOHOCTH B BOJAE, YMEHBIIEHHE IIOTEPb BOJABI IPUBOJIUT K
COOTBETCTBYIOIIEMY YBEINYECHHIO 00beMa e peaTn3alliy.

OKOHOMMS 3a CYET POCTA peanus3aluu Boabl A3, ,, pyO., NOICUNTHIBAETCA
1o opmyiie

Aap.e = Q}’lfl (aym.c + Acen + aae) Te.cp,

TI€ Aypey Aeny g — KOIQdHIEHTHI BMssHUS ACY TII cOOTBETCTBEHHO Ha
YMEHBIICHHE pacXxojia BOJIBI HA YTEUYKH U3 CETH, TIOTEPH
BOJIBI TIPH aBapHAX U Ha COOCTBEHHBIEC HY KB,
T,cp — cpennuit Tapud Ha Boxy B roj BHeapenus ACY TII,
py6/m®,

VYBennuenne oObeMa peanm3anud  BOABI OyJEeT COMpPOBOXKIATHCS
yBENIMYCHHEM 00BbeMa BOJBI, [OCTYMAIONICH B  KaHAJIM3AIUIO, W
COOTBETCTBYIOIIUM POCTOM MPHOBUTH TO cucTeMe KaHamm3auuu All,,,
PaBHBIM:

QHJT

AHK(ZH = _17 (ayTC + aL‘HJ’- aaB) !

Q KaH.o
o

rae 1, — TpUOBLIb MO0 CHCTEME KaHaIW3alldk B TOJ 00CIIeI0BaHMA,
pyo.



YMeHbllIeHHE TIOTeph BOJBI JIAeT TaKKe HAPOJHOXO3AHCTBEHHYIO
9KOHOMHIO KaIlUTAIBHBIX BIJIOKEHUH, KOTOpBIE NOTpeOOBaJIHMCh OBl IpH
orcyrctBun ACY TII pmms COOTBETCTBYIOWIETO pa3BUTHSA MOIIHOCTEH
BOJIONIPOBO/IA U KaHAIN3AIHH.

IIpuBeneHHass  HapOJHOXO3AWCTBEHHAs  SKOHOMHUS  KalUTaJbHBIX
BIOXKEHUN AD,,, PYO., MOACIUTHIBACTCS IO (hOpMyIIe

@,

= [(ayr.c +a, +a,+a )Em + agagb"m],

Q 34B
o

rne T, — HOpMaTuUBHBIM KOA(PQUIMEHT OKYNaeMOCTH KaluTaJbHBIX
BJIO)KEHHUH B OTPACIIH;
B, 4, By — CTOMMOCTb OCHOBHBIX ()OHIOB BOJONPOBOJA M KaHANH3AIUK B
roj oocnenoBanus, pyo.;
ass — Kodpumment BrnusHEs ACY TII Ha yMeHbIOICHHE
3aBOJIOMEPHBIX yTeUeK.

Kpome storo, peuienue 3aj1a4 aHann3a padoThl BOJOIPOBOJHBIX CETEH 1
pacyera ONTHMAJIBHBIX IyTeH CTPOMTENHCTBA HOBBIX JIMHUHA TO3BOJIUT
YMCHBIIUTE TOTPEOHOCTh B KANUTAIBHBIX BJIOXXEHHAX Ha pPa3BUTHE
BojonpoBoaa. IlpuBeneHHass ronoBas HApOTHOXO3SMHCTBEHHAS SKOHOMHUS
AD¢yp, PYO., IOACUUTHIBAETCS TIO (hOpMyJIE

A30mp = EH Kcmp Aempy

Aal«m = EII

rae K, — CpeIHerofoBhle 3aTpaThl HA CTPOUTENILCTBO HOBBIX JIMHHIA,
pyo.;
Qemp — Kodbduuuent BmusHus ACY TII na ymeHblIeHHe

CTOMMOCTH CTPOHUTEIIbCTBA.

OnpeneneHHbIi  HAPOTHOXO3SIMCTBEHHBIH W COIMAIBHBIN AP QeKT
JOCTHUTaeTCs 32 CYET YMEHBIICHHS PAacXo/ia AIEKTPOIHEPTUH, KOTOPAst MOXKET
OBITh HCIIOJIb30BaHA B JPYTHX OTPACIAX HAPOAHOIO XO35ICTBA, a TAKKe 3a
CUeT YJyYIICHUS BOAOCHAOKCHUSI HACEICHUS M MPOMBIIIICHHOCTH, OZHAKO
YHCIIeHHAsl OLEHKAa 3THX (pakTopoB 3aTpyaHHTENbHA. C y4eTOM CKa3aHHOTO
o0r1rast skoHOMHEs I, py0., oT BHeapenus ACY TII 6yner paBHa:

2= Aaq + ACSJLSH + ACnp + ACa—e,p +A3p,8 + AHKaH + Aamn + Aacmp-

XapakTepHO! 4YepTOW NPUBEAEHHBIX PACUYeTOB SBISETCA 3KCIEPTHAs
omenka BiusgHua ACY TII Ha oxumaeMyr SKOHOMHIO DJICKTPOIHEPTHH,
peareHTOB, BOJIBI U JpyTHE (HaKTOPHI.

Pexomenyemble 3HaueHHs KOI()(GHUIMEHTOB BIMSHHUS aBTOMAaTH3alUU
yIpaBJICHUs Ha ITOKa3aTesId 9KOHOMUH MIPUBEIEHHI B Ta0II. 8.

Tabmuma 8
@axtoper | Koa- | Pekomen- | 3amaun ACY TII, Bmmstronie | Ko-
SKOHOMHUH | ¢GuIm- | Jyemblil Ha GaKTOPbI SKOHOMHUHU 3 dumm
EHT uana3oH ent Ke
BJIMSIHUS | K3MEHEHUS
ACY | koadpdu-
[IUEHTOB
1 2 3 4 5
XuMuueckue Ap.cp 0,05-0,1 [Pacuer ontumManbHbIXx 103 0,6
[pearcHThI [pearcHTOB
[{enTpanuzoBanubiii koHTpOds| 0,15
103UpOBaHUS
OneparuBHblii  yuer pacxonal 0,05
[pearcHTOB
Pacuer ymemsHBIX pacxomos| 0,1
[pearcHToB
OnepaTHUBHOE ynpasnenune| 0,1
T03MpPOBAHUEM PEarcHTOB
DIEKTpO- B 0,015- |Pacuer onruManeHBIX KoM-| 0,4




dreprus
BHYTPHU
HOCHOM
CTaHIIMH

Ha-

DIIEKTPO-
PHEprus Ha
[10/1a4y BOJIbI

3aTpaThl  Ha
ABapUITHO-
BOCCTaHO-
BUTEIIbHBIC
paboThI

Pacxox BoObI
Ha
COOCTBEHHEIE
HY KB

[loTepu BOIBI
(yTedkn):
U3 CETH

aCH

0,025

0,05-0,15

0,06-0,25

0,003-
0,015

0,005-
0,015

OUHAINIT HACOCOB
LleHTpain30BaHHbBII KOHTPOJIb
mapaMeTpoB padOTHl HACOCHOM
CTaHINN

OnepaTHUBHOE YIIPABJICHUE
HACOCHOM CTaHIen

Yuer pacxolla 3JIEKTPO3IHEp-
run

Ydyer BpemeHH pabOTHI
COCOB

Pacuer yznenpHBIX HOpPM pac-
X072 SNIEKTPOIHEPTUH

Ha-

[Iporaosuposanue BOJIOIIO-
TpeOIeHus
Pacder onTUMamBHBIX Tapa-
METpPOB  pabOThl  HACOCHBIX
CTaHLINM

LleHTpain30BaHHbBII KOHTPOJIb
MmapaMeTpoB pabOTHl HACOCHBIX
CTaHLIUM B CETH

OnepaTHUBHOE yIpaBJICHUE,
BKJIIOYAsE KOPPEKLHIO PEexXU-
MOB

Yuer mnapameTpoB
HACOCHBIX  CTaHIIUM,
ByapoB U CETH
AHANMU3 YacCTOTHl KOPPEKITHHA
[PEKHUMOB

paboTHI
pesep-

Pacuer YACIBHBIX Pacxoa0B
PIEKTPOIHEPIUU

AHam3 THIPABINIECKUX|
PEKUMOB CETH
[IporaosupoBanue BOJIOIIO-
TpeOeHus

Pacder omnTUMamBHBIX Tapa-
METpPOB  pabOThIl  HACOCHBIX
CTaHLINM

Pacyer rpaduKOB 3aroTHECHHS
1 cpabaThIBaHUS pe3epByapoB
LleHTpanru30BaHHBII KOHTPOJIb,
napamMeTpoB pabOTHl HACOCHBIX
CTaHIUI, pe3epByapoB U CETU

OmnepaTtuBHOE YIIpaBICHNE,
HACOCHBIMH CTaHIUSIMHU
OnepaTHUBHOE YIIPABJICHUE
3aJJBIDKKAMH Ha CETH

Pacuer onTUManbHBIX ~CKO-
poctel GuIbTpanuu

Pacuer  rpajguka  BBIBOAA

(bHUIIBTPOB Ha POMBIBKY
Pacyer pexuma pabOTHI Ha-
COCHBIX cTaHuui | mogpema
Pacuer pacnpeneneHuss BOIbI
0 TEXHOJIOTHYECKUM JIMHUSIM
LleHTpan30BaHHbBII KOHTPOJIb,
paboTHI PUILTPOB

OnepaTHUBHOE YIIPABJICHUE
bupTpaMu
[IporHo3upoBaHue  BOJOIIO-
TpeOIeHus
Pacuer onTUMaJbHBIX Iapa-
METPOB  pabOTBHl  HACOCHBIX

0,2

0,1
0,1
0,1
0,1
0,1

0,2

0,2

0,2

0,1

0,05
0,05
0,1
0,1

0,2

0,1

0,2

0,2
0,2
0,3
0,15
0,1
0,05
0,1
0,3
0,1

0,2




CTaHIUMN
[p1 aBapuu a,, |0,005-0,01 [PacueT onTHMalbHBIX 0,1
3aBOJTOMEPHBIC| a5 0,01-0,04 |pexuMOB 3arONHEHHUS WU Cpa-
OaThIBaHUS PE3EPBYapPOB
[{enTpanu3oBanublii KoHTposb| 0,2
mapaMeTpoB pabOTHl HACOCHBIX
CTaHIL1i1, pe3epByapoOB, CETU
OnepaTHBHOE ynpaesnenue,| 0,2
BKIIIOYAss KOPPEKIMIO PEKU-
MOB

Yuer mapamerpoB pabotei| 0,1
HAaCOCHBIX CTaHLUM, pes3ep-
ByapoB, CETH

[Toctpoenue  mbezomerpuue-| 0,1
CKUX TpauKOB

KanuTanpHble | acp 0,03-0,1 |Ananus ruapasauueckux| 0,1
BJIOKCHUA B pe)Kl/IMOB CeTCn

HOBOE

CTPOHTEIH-

CTBO

PacueTsl o 3amene HacocHoro| 0,2
000pyIOBaHHS
PacueTsl 110 n3menennto| 0,2
CTPYKTYPbI 30HUPOBaHHS
Pacuetst mo crpoutensctBy| 0,5
HOBBIX JIMHUM CETH

Jns kaxIoro BOJONPOBOAA HEOOXOAWMO YCTAaHOBHUTH OKHJaeMbIe
cpenane 3HaueHHs KodpdummentoB BmmsHus ACY TII wmm cuctemsl
JMCIIeTYepCcKoro ympasieHus. [IoCKonbKy aBTOMAaTH3alMs YHpaBICHUS
OCYLIECTBIISICTCS, Kak IPaBWIO, IIOJTAallHO, B JTHX Kod(pHIMeHTaX
HEOOXOJMMO TaKXKe y4YecThb CTENEeHb OXBaTa aBTOMAaTH3alMeld OOBEKTOB
BojoCHAOKeHHss K; W CTeleHb aBTOMATH3alMW 3ajJad ympasieHus Ko,
Harpumep:

a, = K1 2K5 ap ¢,

TI€ dgp o, — NPUHMMAETCS 1O Tp. 3 Tabu. 8.

Na

ITpu atom K = ,

o6y

e N, — IpON3BOIUTETBHOCTS ABTOMATH3HPOBAHHBIX 00BEKTOB, M/CYT;
Nogm — o0uiasi MpOU3BOJUTENBHOCTh BOJOMPOBOHOTO MPENNPHUITHS,
M/cyT.

IIpn moncuere XK, HEoOX0AMMO HWMETh B BHAY, YTO IS CHCTEM
JUCIIETYEPCKOTO YIIPaBJICHHUS XapaKTEePHBI 3a/1a4u (pyHKIIMN)
LCHTPAJIN30BAHHOTO KOHTPOJIS, Y4€Ta M OINEPaTHBHOIO YIpPAaBJCHHUS, a JUIs
ACY TII momMuMmo »3THUX 3afad HYXHO YydecTb Kod(pdurmentsr Ko,
cooTBeTcTByOmUE npexycMoTpeHHbM B ACY TII 3agagam.

Oxupaemas rojosas skoHomus oT BHeapenus ACY TII cocraBut B
cpenaem 6 py6. Ha 1000 M TOZ0BOI mOzadM BOJIONIPOBOJA (VTSI CHCTEM
JHCIETIEPCKOTO YIpaBIeHUs — MpuMepHO 3 py0.). DTH INaHHBIE MOXXKHO
HCIIOJIb30BAaTh JUIsl NPEABAPUTEIBHOW SKCIIPECCHONW OLIGHKH OXHAAEMOMH
OKOHOMHMHH.

3arpatel Ha co3ganne ACY TII Bo MHOTHX ciyyasix pe3KO BO3pacTaroT
13-3a HEAOCTATOYHON IOATOTOBIEHHOCTH BOJOIPOBOIOB K BHeApeHuio ACY
TII, T.e. OTCYTCTBHSI HEOOXOOMMOH ammapaTypsl Ui aBTOMAaTH3AIHH
HAaCOCHBIX CTaHHHﬁ, CpCACTB TCICMCXaHUKHU U KOHTPOJHbHO-USMCPUTECIIbHBIX
IpuOOPOB, JIMHUHK CBSA3H U JP.

OKCIUTyaTallMOHHbIE 3aTPAThl Dy, PYO., BKIIOYAIOT TAKHUE CTATBH, Kak
3apabotHas muata mepconara ACY TII, cToMMOCTs MaTepHaliOB H
AJIEKTPOIHEPTUH Ha IKCIUTYaTalUI0 000pYAOBaHNUs, OTYUCIICHHUS HA PEMOHT U
aMOPTH3ALIHIO.



Pacuer sxoHOMHuECKOH 3((EKTHBHOCTH 3aBEpIIACTCS OMNpeACICHHEM
TaKkuX OOOOIICHHBIX ITOKAa3aTeNe, KaK TONOBOW IKOHOMHYCCKUH 3ddekt
.00, PYO., pacueTHblii koddPuunent >dppexTHBHOCTH 3aTpar E, M cpok
okynaemMocTu T, Tox:

3200 =0- 33Kc‘n - 0115 (Knn + K06);

E = ‘9_931cc .

" Knn—l_Koﬁ’
KHH+K06

TOK’: —!
-9

JKCIT

rae K, — pon3BOACTBEHHBIE 3aTPaTHI (IPOSKTUPOBAHNUE), PYO.;
K,; — 3arparbl Ha TpHOOpEeTeHBHl M HaNaAKy OOOpYyIOBaHUs,
CTPOUTEILHO-MOHTAXHbIE PaOOTHI U 1Ip., pyoO.
OddexruBHocTs 3aTpaT E, Ha cozmanne ACY TII BogocHaGxeHHs
JIOJDKHA OBITH BBINIE HOpMaTHBHOTO 3HadeHus E, = 0,37 (mias cuctem
JmcreTyepekoro ynpasienus £, = 0,15).



