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Oo0mue MoJI0KEeHU

TpeboBanust Hactosmero Crangapra opranumszanun  (manee - CTO)
pacmpoctpansitorcss Ha cucteMbl MoHuTopuHra (CM) CHIOBOrO MAacIisiHOTO
TpaHchopMaTopHOro O0OpyAOBaHMS, B TOM YHCIEe TpPaHCPOPMATOPOB U
aBTOTpaHc(hopMaTopoB MOITHOCTHIO OT 167 MBA.

TpeboBanust  Hactosmero CTO  ob0s3aTenbHBl 11 NPUMEHEHHS
OPEANPUSATASIMU U OPraHU3alUSIMU Ha CTaJUSIX pa3padOTKU M aTTeCTAllUd CUCTEM
MOHHUTOPHUHIA, MOArOTOBKH MPOEKTHO-CMETHOM TOKYMEHTALUU IIPU CTPOUTEIBCTBE
HOBBIX WM PEKOHCTPYHPYEMBIX OOBEKTOB  3JIEKTPOCETEBOTO  XO3AWCTBA,
MOJIFOTOBKM TEXHUUYECKUX TPeOOBaHMI JJIi KOHKYPCOB IO BBHIOOPY OpraHu3aluil -
NOCTABIIMKOB CHCTEM MOHUTOPHMHIA, NpPU pa3pabOTKe MNporpaMM MPOBEACHUS
PUEMO-CIATOUYHBIX UCTIBITAHUN U TIEPEeIavu CUCTEM B AKCILTyaTaIlHIO.

TepMUHBI U onIpeaeTeHUs

B HacToslieM JOKyMEHTE WCIONb30BaHBl TEPMHUHBI M OMPEICIICHUS,
npeaycmotperasie 'OCT 20911-8% I'OCT 27.002-89.

Cnmcok NPUHATHIX COKPALIEHUi

APM - aBTOMaTu3upoBaHHOE pabouee MeCTo;

ACY TII - aBTOMaTW3MpoOBaHHAsl CUCTEMA YIPABICHUS TEXHOJIOTUYECKUM
IIPOLIECCOM,;

ACATY - KoMIUIEKC CpEICTB AaBTOMATH3alMW 337a4  OINEpPaTUBHO-
JUCTIETYEPCKOTO yIpaBieHUs OO0OBEKTaMHu 3ieKTpoceTeBoro xossiictea EHOC,
noacucrema ACTY;

ACTY - KOMIUIEKC CpEACTB aBTOMATU3allMM 337a4 I[POU3BOJCTBEHHO-
TEXHUYECKOTO U OINEpPaTHBHO-AMCIETYEPCKOTO  YIpaBICHUA  OOBEKTaMHU
anekTpoceTeBoro xo3aiictea EHIC;

OYC - crpykrypHbele mnoapasneneHuss MOC, HcnoJHAOIME B paMKax
OpraHu3alMOHHO-(YHKIIMOHATBLHOM MOJENH ONEPATUBHO-AUCIIETYEPCKOTO
ynpasienuss EDC  (QyHKUMHM  ONEpaTUBHO-TEXHOJOTUYECKOTO  YIpaBIEHUS
oobexktamu EHOC, Bkitouas yrpaBiieHre o0opyaoBanueM P3A, a Takke KOHTPOJIb
OaJlaHCOB ANEKTPOIHEPTUN U MOIIHOCTH;

BM - 6510k (11ka)) MOHUTOPHUHTA;

3UII - KOMIUIEKT 3aMacHbIX YacTe U MPUCIIOCOOICHUN;

JIBC - n10oKkanbHast BEIUUCIIUTEIBHAS CETh,

OPC - (OLE for Process ControlyexHomorusi ctaHmapTH30BaHHOTO 0OMEHA
JAHHBIMH JIJIs1 yIIPaBJIEHUS MPOLECCAMM,

IITK - nporpaMMHO-TEXHUYECKUN KOMILIEKC;

PJ1 - pykoBoAsIINil TOKYMEHT;

CM - cuctema MOHUTOPHUHTA, YIIPABICHUS U AUATHOCTUKH;

PIIH - ycTpoKCTBO peryanpoBaHus HANPSHKEHUS MO Harpy3Kou;

TH - TpanchopmaTop HanpsHKEHUS;

TT - TpancopmaTop TOKa;



YCO - ycTpoiicTBa CBfA3U C 00BEKTOM (yCTpO#CTBa MpHEMa W BbIIA4d
uHbOpMAaIIUK).

1 Ha3znauyeHue 1 00/1aCTh NPUMEHEHHUS] CHCTEMbI MOHUTOPUHTA

Cucrema MOHUTOPHUHTA CHUJIOBBIX TpaHchopMaTopoB u
aBToTpaHnchopmaropoB (nanee - CM, cucrema) npeHa3HaueHa Jyis:

* HENpPEpHIBHOTO HM3MEPEHMsI, PETUCTPALUA U OTOOpPaXKEHHS OCHOBHBIX
napamMeTpoB TpaHc(opMaTopoB Kiaccos Hampsokerus 220-750xkB B HopManbHBIX,
IIPEAABAPUNHBIX U ABAPUMHBIX PEKUMAX;

*  OLEHKHU u MIPOTHO3UPOBAHUS TEXHUYECKOTO COCTOSTHUS
TpaHchopMaTopoB.

Cucrema MOHUTOPUHIa YCTAaHABJIMBAeTCS Ha  TpaHchOpMaTOpel U
aBTOTpaHc(opMaTopsl MOIHOCTHIO OT 167 MBA.

2 CTpyKTypa H COCTaB CMCTEM MOHUTOPHHIA
Cucrema MOHUTOPHHTA JOJDKHA CTPOUTHCS IO TPEXYPOBHEBOM CXEME.

Yposens | BktouaeT B ce0s MEpBUYHBIC TATYUKH ¥ H3MEPUTEIHHBIC CUCTEMBI
(maTumku TeMIiepaTypbl, ra30CcoIepPIKaHNs Maciia, BJarocoJiep>KaHus Macia v T.01.).

YpoBenb Il - Giok MonuTOpuHra (nmasiee - BM) sBiIIeTCS COBOKYITHOCTBIO
KOHTPOJIJIEPOB, 0OecreynBaronnx cOop U 00pabOTKy CHUTHAJIOB, MOJYYEHHBIX OT
NepBUYHBIX  garyukoB  ypoBHs |.  Kpome  Ttoro, BM  ocymecTtBiser
uHpopmarmonHeii oOMeH ¢ ypoBHeMm |lI momcucremsbl. Jlomyckaercs ammapaTrHoe
coBMmelieHue ypoBseit | u ll.

JlommyckaeTcsi MCTIONMb30BaHUE OMHOTO BM /it KOHTpPOJSI COCTOSIHUSI TpeEX
oaHO(a3HBIX TpaHCHOPMATOPOB TPeX(Pa3HOU IPYIIIHI.

[TonHBIM MepeueHb HCMOJNB3YIOIIEHCS BXOAHOM HHGOpPMAIUU TIPUBEICH B
pasnene 4 nacrosiniero Crannapra.

VYposens |l BeimonHsieTcst B Buae emumHoro neHtpaim3oBanHoro [ITK ms
BCEro TpanchopmMaToOpHOTO 00OPYIOBAHUS MOICTAHIINK U TIPEAHAZHAYECH IS

- MaTeMaTH4eCKOi 00padoTKH;
- PacYeTHO-aHAIMTUYECKHX 3a/1a4;

- JUCTAaHIIMOHHOTO KOH(QUTYPUPOBAaHUS M TPOBEPKH HCIPABHOCTU
anmapaTrypsl HIKHUX YPOBHEH;

- IUTI030BbIE (DYHKIIUHY,

- CBs3M ¢ BepxHUM ypoBHeM ympanienus (ACY TII), ecnu 3tu pyHKIUU HE
obecnieuensl pecypcamu ACY TII.

! Jlaee st Bcex BHIOB CHIOBOrO TpaHC(OPMATOPHOrO OOGOPYIOBAHHS HMCIONB3YETCS TEPMHH «TpaHchOpMaTop»,
eclii He TpeOyeTcs pa3iMyeHne BUA0B 000PYIOBAHMUS 110 KOHTEKCTY.



Jns noxacranmuit, He ocHameHHbIXx ACY TII, yposens |l momxen Takxke
o0OecreurnBaTh BH3yaJIM3aIlUI0 COCTOSIHHSI KOHTPOJIMPYEMBIX M PACCUUTHIBACMBIX
napamMeTpoB  TpaHchopMaTOpHOTO 00OPYIOBaHUSA, OTOOpPaKCHHE CHUTHAJIOB
cpaOaTbIBaHUS aBAPUHHOW M MPEIyNpPEIUTEILHON CUTHAIM3AIMHN, HAKOITUICHHE 0a3
JAHHBIX IapaMeTpoB, oOOecreuYeHne padOoThl C HAKOIUICHHBIMH apXHBaMU U
KypHaJlaMU ¥ Tiepeady nHpOopMaluy Ha yIaJIeHHbIE BEPXHUE YPOBHH YIIPABICHHUS.

Ces3p Mexay yctpoiictBamu ypoBHed |l u |l momxna ObITh BBINONHEHA C
MIOMOIIIBI0 IU(PPOBBIX KAHAJIOB C HCIOJIH30BAaHHEM NPOBOTHBIX (BUTas mapa B
DKpaHEe) WU BOJOKOHHO-ONTHUYECKHUX JIMHUH CBsizu. [lo cTraHmapram mpOTOKOJIOB
oOMeHa JaHHBIMM M  TpeOOBaHUSM K YCTOMYMBOCTH K  BO3ACHCTBHIO
3JIEKTPOMArHUTHBIX TIOMEX KaHajbl CBA3M JOJKHBI COOTBETCTBOBATH TPEOOBAHUSIM
HACTOSALIMX TEXHUYECKUX TPEOOBAHUM.

3 OyHKIUN CHCTEMbI MOHUTOPHHIA

CM pomkHa obecrmeunBaTh HJsl KaXIOH €IUHHIBI TPaHC(HOPMATOPHOTO
000py1I0BaHUs BIMOJIHEHHE Cieayromux GyHKiui (Tads. 1):

- QyHKIHH TPSIMOTO M3MEPEHUS W KOHTPOJSI COCTOSIHHS JHArHOCTUYECKUX
nmapaMeTpoB 0OBEKTA;

- (yHkuMM ompeneneHUs AMATHOCTUYECKUX IMapaMeTpoB OOBEKTa TIO

pacYeTHO-aHATUTHYECKUM MOJEIsIM. PacdeTHO-aHATUTUYECKUEe MOJAEIN JOJKHBI
ob1Th peasm3oBanbl 10 HTJ[ OAO «DCK EDCo».

Tabmuna 1
[lepeuenb PyHKIMM, peaTn3yeMbIX CHCTEMOM MOHUTOPUHTA

Ne DyHKIUA Omnucanue ¥ Ha3HaYECHHE

1. | KoHTpoab TEMIOBOTO COCTOSIHUS OrnpenenieHre KpaTHOCTU U JUTUTEIIbHOCTH
TpaHcGopMaTopHOro 000pyAOBaHUS, B TOM JOTTYCTUMBIX TEPErpy30K U TeMIIepaTypbl
YHCIIE! HanOoJiee HarpeToil OOMOTKH 110
a) KOHTPOJIb TEMIIEPATYPhl BEPXHHUX CJIOEB nyonukaruu MOK 60076-7:2005.
Maca;

0) KOHTPOJIb TEMIIEpATyPbl HAHOOJIEE
HArpeToi 0OMOTKH (110 MaKCUMAaJIbLHO
3arpyxenHou cropone BH, CH, HH unu
00111e# 0OMOTKH);
B) OINpe/Ie/ICHHE KPaTHOCTH M JUTUTEIBHOCTH
JOITYCTUMBIX TEPETPY30K.
2 | Kontpons razocoaepkanus Macia. OneHka TeHIeHLIUU U TUarHOCTUKA
COCTOSTHUS M30JIAIIUU TpaHC(HOopMaTopa.
3 | Kontpons BnarocoaepxaHus Macia. OneHka TeHJIeHLIUU U THarHOCTUKA
COCTOSTHUS M30JIAIIUN TpaHC(hOopMaTopa.
4. | Kontpousb Tekymiero Homepa otnaiiku PITH. | Onenka pesynsrata nepeximtouenust PITH u
OTCYTCTBHS PACCUHXPOHH3AINH.

5. | KoHTpoab cocTOsIHYS BBICOKOBOJIBTHBIX KonTtpons Toka yreuku, emxoctu C1 u tgd
BBOJIOB (TOJIBKO I10 OTAEIBHOMY PEIICHUIO M30JIsIuY BBOIOB Ha ctopoHax BH nu CH
OAO «dCK EDCQ). Juts BBOJIOB Kitacca 220kB u Brltte, a qs

MacJIOHAOJHEHHBIX BBOJIOB -




Ne DyHKIUA Omnucanue ¥ Ha3HaYEeHHE

JOIIOJIHUTCIIbHO JaBJICHHA Macjia, OICHKa
TEKYHIETO COCTOSAHNA BBOJOB U

TECHIECHIIUH.
6. | CreneHb CTapeHUS U30JIALHH. Pacuér crapeHus U30JAIHMU 110
(TOJIBKO IO OT/IECIIBHOMY PEIICHUIO TeMITepaType HanboJiee HarpeTo TOYKH
OAO «CK EDC). O0OMOTKH U pacu€éTHOMY

BJIArOCOJICPKAHUIO TBEPAOU U3OISALINH.
[IporHo3 crapenus u 001Iero U3HOCA 1O
MDOK 60076-7:2005.

7. | Temneparypa oOpa3oBaHUs MYy3bIPHKOB. Pacuer no copep:kaHuio BIaru B U30JIALUN
(TOJIBKO IO OT/ICIIBHOMY PEIICHUIO U TeMIiepaType OOMOTKH: ONpeICIICHIE
OAO «@CK EDC). TeMnepaTypbl KOHACHCALMM BJIaru, 3amnac

110 TeMIIepaType 00pa3oBaHMsl My3bIPHKOB.

4 TpeGoBaHus K 1aTYNKAM BXOJAHOU HHpoOpMaUu

Hab6op xontponmupyembix u oOpabarbiBaeMbix CM BenWYMH, HHTEPBAIbI HX
ormpoca M JONYCTHMbIE MOTPEIIHOCTH JOJDKHBI 3aJaBaThCs M3 TEpeyHs,
IPUBEIEHHOTO B Ta0II. 2.

Texyiue 3HaueHUs TOKOB OOMOTOK TpaHCPOPMATOPHOTO O0OOPYIOBAHUS IO
croponam BH, CH u HH nepenatorcs B cuctemy Monuropunra uz ACY TII.

[lepeyeHb BXOAHBIX CHUTHAJOB JUIsi KOHKPETHOTrO TpaHc(opmaTopa AOHKEH
YTOUYHATBCSI [0 COIVIACOBAHMIO C 3aKa3YMKOM U C 3aBOJIOM-MU3rOTOBHUTENIEM
Tpancopmaropa B 3aBUCHUMOCTH OT €ro KOHCTPYKTHBHBIX UM CXEMHBIX
0COOEHHOCTEH M TpeOOBaHUM MO BHITTOJIHIEMbBIM (DYHKITHSIM.

5 TpeGoBaHus K annmapaTHO-NMPOrpaMMHBIM CpeACTBaM
5.1 O61me TpeGOBaAHUSA K MPOTPAMMHO-TEXHHYECKUM CpecTBaM

CM nomxHa CTPOUTHCS Ha 0a3e COBPEMEHHBIX H3MEPUTEIbHBIX TAaTUYMKOB,
IPOrpaMMHUPYEMBIX KOHTPOJUIEPOB W TMPOMBIIUIEHHBIX KOMIIbIOTEpoB. APM
pean3yloTcsi B COOTBETCTBUU ¢ TpeboBaHusiMu Kk cpeactsam ACY TII.

TexHuyeckue cpencTBa CHCTEMbI JOJKHBI OBITh OCHAIIEHBI CPEICTBAMU
CaMOJMAarHOCTUKM C TOYHOCTBIO ONPENEIICHUS] HEUCIPABHOCTH JO E€IWUHHUILIBI
3aMmeHbl. CHUcTeMa JOJDKHA TMepelaBaThb BCIO HMH(POPMAIMIO IO pe3ylibTaTaM
CaMOJIMarHOCTHUKU B CHUCTEMY BEpPXHETr0 YPOBHS M OTOOpakaTb €€ Ha MECTHBIX
CpencTBax MHIUKALMH.

TexHuyeckue cpeicTBa BEPXHErO0 YPOBHS CHCTEMbI JOJDKHBI COJEPXKATh
cTaHJapTHbIe HHTEpderchl, o0ecneunBaromue narerpanuio B ACY 1o npoBoHbIM
u/WiM ONTOBOJIOKOHHBIM JIMHUSAM CBSI3M WIIM BbIJAYy HH(POPMAIMIO HA BEPXHUUH
YPOBEHb yIIPaBJICHUS.

TexHuueckue W MPOTPAMMHBIE CPEJICTBA CPEAHEr0 M BEPXHEr0 YPOBHS
CHUCTEMBI JOJKHBI MOACPKUBATH CTAHIAPTHBIE TIPOTOKOJIBI 0OMEHA, IPUHSITHIC JIJIS



npomeinuieHHbIX JIBC, B Tom unciae Modbus, Fieldbus, Profibudd3K-60870-5-
10X, OPC MDK 61850.

BHYTpI/ICI/ICTCMHBIC KOMMYHHKAIIMM Ha BCCX YPOBHAX MCKIY KOMIIOHCHTAMMA
PAa3JIMYHOI0 HAa3HAYCHUSA U PA3HBIX HpOPIBBO,III/ITCJICﬁ JOJIDKHBI OBITH p€aln30BaHEI C
HCITIOJIb30BAHHUEM YKa3aHHBbIX CTaHIapPTHBIX MCXKAYHApPOAHBIX IMPOTOKOJIOB.



TpeOoBaHuUs K JaTYMKAM ¥ BTOPUYHBIM NPeoOpa3oBaTesisiM BXOAHOU HHpOopMauu

Tabnuua 2

. JAunana3zon Jluana3zoH U3MeHeHHUs
Hassanue usmepsieMoit Honycrumas
H3MEHEeHHUst BBIXOJHOT0 CHIHAJA Koa-go, mir. HurepsBai onpoca IMpumevanne
BEJIHUMHDI HOTPeIHOCTh
BXOJHOTO CHTHAJIA NEePBHYHOrO IATYHKA
AHaJIOTOBBIE CUTHAJIBI
OcnosHas - 1,0%,
TewmmepatypHas - He TEeMIepaTypHbIH TaTYUK
Temrmepatypa He pexxe 1pazaB 5 | 6onee £0,3%3B pabouem | ycranaBnuBaeTcsi BOIH3H
patypa mutyc 60 - + 60C | 4 - 20mMA (wm Pt100) 1 p P P Y
OKpY>KaloleH cpelibl MUHYT JMarna3oHe TeMIepaTyp, | KOHTPOJIUPYEMOTO
BpeMEeHHOH npelid - He | 00opyaoBaHUS
oonee 0,2%3 roj
TEMIIEPaTypPHBII 1aTYUK
TemnepaTypa BEpXHHUX 4 - 20MA (nm He pexe 1paza B patyp A
. munyc 60 - + 100€C 1 To xe yCTaHABIMBAETCS Ha
c110€B Macia conportusieHue Pt100 MUHYTY
KpBILIKE Oaka
4 - 20MA mo 1-My Ha TEMIICPATyPHBIH JaTYUK
Tewmmepatypa Macia Ha o He pexe 1paza B
munyc 60 - + 100C (vm compoOTHBIICHHE KaKIbIN To xe YCTaHABJIUBACTCS HA BXOJE
BXOJIe OXJIQJHUTEIIS MUHYTY
Pt100) OXJIaJIUTEINh OXJIaIUTeNs
4 - 20mMA mo 1-my Ha TEMIEPaTypHBIA JATUUK
Tewmmepatypa Maciia Ha o He pexe 1paza B
munyc 60 - + 100€C (vm compoOTHBIICHHE KaKIbIN To xe yCTaHABJIUBACTCS Ha
BBIXOJIC OXJIATUTEIIS MUHYTY
Pt100) OXJIAUTEIND BEIXOJI€ OXJIAQJUTEIIS
4 - 20mMA mo 1-my Ha
Temneparypa Macna B M He pexxe 1pazaB yCTaHaBJIUBaeTCs Ha 0aK
6axe PITH munyc 60 - + 100€C (vu conpoTHBIICHHE KaXKIbIH 0aK MHHYTY To xe PIOH
Pt100) PITH
mo 1-my Ha He pesxe 1 pasa 3a aTYUK TOKA WU
ToOK WK MOIIHOCTh 0-3A yE P p A
4..20MA KaXKIbIN 20 Mc B mpornecce To xe MOIITHOCTH U3 IIKaga
npuBoaa PITH 0-3xBt
npuBoj PITH | nepexsoueHus npuBoja PITH
4..20MA ot naTduka
. MOJIOXKCHUS WK TOK mo 1-my Ha He pexe 1pa3a 3a
Texymuii Homep N
ornaiiks PITH 1-100 CTaTopa U HANPSKCHUSI KaXKIbIH 20 mMc B mporiecce To xe Jatuuk nonoxkenus: PITH
poTOpa CelbCUH- npuBog PITH | nepeximtoueHus

NnepeaaTunKa




JAunana3on

Juana3on u3mMeHeHHUsI

Ha3zBaHue usmepsiemoit Jonyctumas
HU3MEHEeHHUsI BBIXO/IHOTO CHTHAJIA KoJi-Bo, mir. HuTepBaa onpoca ITpumeuanue
BEJIMYMHBI MOrPenIHocTh
BXO/IHOTO CHTHAJIA NEePBUYHOrO JATYHKA
OcHoBHas - 1,0%,
TemnepatypHas - He puOOp KOHTPOIS
Coneprxanue ra3oB B N P y}g pHoop p
vacie: 0 - 1500 ppm 4 - 20MA unu nugpoBoit 1 He pexe 1pazaB 4 | 6onee +0,3%B pabouem | paCTBOPCHHBIX T'a30B,
BBIXO]T yaca JMarna3oHe TeMIepaTyp, | YCTaHaBIMBASTCS Ha
BpPEMEHHOI1 nipeiid - He | Tpancdopmarop
oomee 0,2%B rox
Copep:xaHue Biaru B 4 - 20MA unu mudpoBoit He pexe 1pazas 4 JATYMK BIIArOCOAEPHKaHUI
1 0 - 30r/t 1 To xe
Macie BBIXO]T yaca Macla
aTYMK BIIArOCOJEPKAHMS
TemnepaTypa HUKHUX 4 - 20MA (nm He pexe 1paza B A AP N
. munyc 60 - + 100C 1 To xe WJIH CTIEUaIN3UPOBAHHBIN
c110€B Macia compotusicane Pt100) 15 MuHyT
JTATIUK
aBJICHHE Macla Kaxkgoro BBoga | He pexxe 1pasas 1 aT4vK Ha BBOAE (M1t
A 0-6 kI'/cm? 4 - 20mMA ! A p P To xe A e (n
BBOJIOB BH u CH MHUHYTY TepMETHYHBIX BBOJOB)
JIMCKpETHBIE CUTHAIBI
o 1-my Ha
IToTox macna B N YE He pexe 1pazas 1
«Cyxol KOHTaKT» KaKIbIN JIATYMK Ha OXJIATUTEIIC
OXJIaIUTEIIAX ceK
OXJIaJTUTEIh
Tpanchopmato N He pexe 1pazas 1
pancgop P «Cyxoli KOHTaKT» 1 p p ot P3A noacranimn

OTKJII0YEeH/ BKITIOUEH

CCK

PCKOMCH,Z[yCTC}I NPUHUMATh JAHHBIC CUTHAJIBI 110 HI/I(l)pOBOMy TOCIIEA0BATCIIPHOMY KaHATy CBA3HU IPU HAJIMYWHU Y JaTYUKA TaKOT'O BbIXOOA.
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Jlnis ¢pusznyueckoil peanuszanuy ykazaHHbIX KoMMyHUKauuid CM 1oKHA UMETh
M30JIMPOBAHHBIE OT COOCTBEHHBIX BBIUYHUCIUTEIBHBIX CPEICTB  HMHTEP(EUCHI.
M3onsamus mMexay snexkrpuueckumu nenssMu CM u nensmu uHTepdeiica RS-485
JIOJDKHA BBIACPKHUBATh 0€3 mpo0os MpU HOPMAJIBHBIX YCJIOBHUSX AKCIUTyaTallMd B
TeuyeHue 1 MUHYTBHI UCIIBITATEILHOE HAIPSHKEHHE MEPEMEHHOI0 TOKa 4acTOThl OT 45
1o 651 ¢ aeiictByronum 3uadenrnem 2000B (o 'OCT 21657-83).

[IporpamMmHBIE U TEXHUUECKHE CPEJICTBA JOJDKHBI 00€CIIeunBaTh BO3MOKHOCTh
dbopMUpOBaHUA  pENEWHBIX  CUTHAJIOB  MPEAYNPEAUTETbHOW U aBapuUiHOU
CHUTHAJIM3AIIUH.

[IporpamMHBIE CpencTBa BCEX YPOBHEH CHCTEMBI OJDKHBI O0ECTIeYMBaTh
BO3MOXKHOCTh MapaMeTpu3anuu © KoHpurypupoBanus. OOecreueHrne 3STOTro
TpeOOBaHMSI TOJKHO BBITIONHATHCS 0€3 BBIBOJIA CUCTEMBI M3 PEKUMA PAOOTHI.

[IporpamMHBIE CpencTBa CHUCTEMBI JOJKHBI BKIIOYAaTh B Ce0s CpeacTBa
TECTUPOBAHUS HA 0OBEKTE IKCILTyaTaIUH.

[IporpammHBIE CpencTBa CHUCTEMbl JOJDKHBI MPEAyCMaTpPUBATh CEPBUCHBIE
GyHKIIMY, TaKue Kak KaJuOpoBKa U METPOJIOTHYECKas aTTeCTallus W3MEPUTEIbHBIX
KaHajaoB, nmpoBepka  wucrnpaBHocTh  YCO  AMCKpeTHOro  BBOZa/BBIBOJA,
MOCJIeI0BATEIbHBIX KaHAJIOB CBSI3U, YACOB PEaIbHOTO BPEMEHH U T.I1.

5.2 Hape:xxHocTh TexHUYecKuX cpeacts CM

Bri0opannbiii kommieke Texaudeckux cpeacts CM (KTC) yposretd I, I u I
TOJDKEH obOecrnieunBaTh B cooTBeTcTBUM ¢ TpeboBanusmu Kk ACY TII crnenyromme
MOKa3aTeNId HaJCKHOCTH:

JUISE MOAYJIEW KOHTPOJISI U ympaBJieHHs - cpok ciyxObl He mMeHee 1500004,
HapaboTtka Ha oTka3 - 50000y;

pemonTonpurogHocth. KTC obecrieunBaeT cpemHee BpeMsi BOCCTaHOBJIICHHS
npu oTKase He Oosiee 1 yaca (0e3 yuera BpeMEHHU OKUIaHUS 0O0CITYKUBAHHUS);

BCE€ OJHOTUIIHBIE MOJAYJIH KOHTPOJS M YNpaBJIECHUS JOJKHBI 00ecreyuBaTh
MOJIHYI0 B3aMMO3aMEHSEMOCTh 0€3 TOJCTPOMKM U PEryJupOBKH B MpoOIEcce
AKCILTyaTallHH.

OTkiroueHre win Boixoll U3 ctpost APM onepartopa He JOJKHBI PUBOJUTH K
NOTepe HAKOIJIEHHOM U ONepaTUBHO MOJy4aeMOM Moclie OTKI0YEHUsI HH(OpMAaIUH.

[Tutanue IITK Il ypoBHs u APM omnepaTopa HOMKHO OBITH OCYIIECTBIICHO
yepe3 UCTOYHUK OecriepeOOHHOTO MUTaHuSI.

Cucrema JOJDKHAa aBTOMAaTH4YCCKHU BOCCTAaHABJIMBAThL CBOIO pa60TOCHOCO6HOCTB
MMOCJIC HCCAHKIIMOHWPOBAHHOT'O OTKIIFOUCHHUA U ITOCJIICAYIOMICTO BKIIFOUCHUA ITUTAHWA.

5.3 DyleKTPOMATHUTHAS COBMECTUMOCTH TeXHUYeCKHX cpeacTts CM

[Io TpeboBaHUSIM K DIIEKTPOMAarHUTHON COBMECTUMOCTH TEXHHYECKHUE
cpenctBa cuctembl JOKHBI cooTBeTCTBOBAaTH [ OCT P 51317.4 8 TOM uncne:

* TI0 YCTOWYMBOCTU K KOJEOATEIBHBIM 3aTyXarONIMM MOMEXaM - 10 CTEIIEHU
KeCTKOCTH 3 B cooTBeTcTBUM ¢ TpeboBanusmu ['OCT P 51317.4.12;
* 10 YCTOWYMBOCTH K BO3JICHCTBHUIO JJICKTPOCTATHUYECKHX Pa3psI0B - IO

11



crenenu xxectkoctd 3o 'OCT P 51317.4.2;

* 10 YCTOMYMBOCTH K BO3JCHCTBUIO MUKPOCEKYHIHBIX UMIYJIbCHBIX TTOMEX
OOJIBILION SHEPTrUU MO IEMSAM IMUTAHUS U U3MEPUTEIBHBIM LEMSIM - MO CTENEeHH
xkectkocti 4o 'OCT P 51317.4.5;

* 10 YCTOWYMBOCTHU K BO3EHCTBHIO HAHOCEKYHIHBIX UMITYJILCHBIX TTIOMEX I10
LEMSIM MUTaHUs U U3MEPUTENbHBIM 1EensIM - no ctenenu xectkoctd 4 mo 'OCT P
51317.4.4;

* TI0 YCTOWYMBOCTH K AMHAMUYECKUM M3MCHCHUSIM HAIPSKCHUS MMUTAHUS -
o crernenu xxecrkoctu 3o [OCT P 51317.4.11;

* TEXHHUYECKHE CPEJICTBAa [0 YCTOMYMBOCTH K II€PEUHUCICHHBIM BBIIIE
BO3JICUCTBHUSIM JIOJDKHBI OTBEYATh KPUTEPHUIO KadecTBa (yHKIMOHHMpOBaHUs B
(mormyckaroTcst KpaTKOBpEMEHHbBIC HApYIICHHUS (PYHKIIMOHUPOBAHUS WM YXYAIICHUE
apamMeTPOB C TOCIEAYIONIMM BOCCTAHOBJICHHEM HOPMAJIBHOTO (PYHKITMOHUPOBAHHUS
0e3 BMeIIaTeIbCTBa ONIepaTopa);

*  TI0 U3JTy9aeMbIM MIOMEXaM TEXHHYECKHE CPEACTBA JIOJDKHBI YIOBIETBOPSThH
HOpMaM IMOMeXOodMHCcCHH  (MHIYCTpHAIbHBIM  paguornomexam - MPII) s
obopynoBanus kiacca A mo I'OCT P 51318.228 tom uuciie o uznydaembiM UPIT u
KOHIYKTUBHBIM MPII Ha ceTeBbIX 3aKMMax U MOPTaxX CBSI3H.

5.4 YcioBus 3KcIJIyaTanum TeXHu4eckux cpeacts CM

Texuunueckue cpenctBa ypoBHed | m Il pa3memarorcs HEMOCPEICTBEHHO Ha
Tpancopmartope uiam BOMM3M Hero. [laHHBIE CpeAcTBa MOJKHBI YIOBJICTBOPSTH
CJIEYIOIIUM JKCIUTYaTaI[MOHHBIM XapaKTEPUCTHKAM:

pabouas Temrieparypa okpyxatomieit cpeast (—60 ... +40)C;

ycnoBus xpanenus kateropuu 2 no 'OCT 15150;

OTHOCUTENbHAS BIAXHOCTH HE BbIie 95%mpu +25C;

atMocepHoe naasiernue (84 ... 106,5kI]a;

CTEIEHb 3alUThl HE HUKe P54,

MexaHuudeckue (hpakTopsl - mo rpymnmne M6.

Texundeckue cpencrtBa ypoBHs |l pasmemaroTcss B Cyxux oOTarumMBaeMbIX
(KOHAMIIMOHUPOBAHHBIX) TOMEIICHUAX C YCIOBUSIMH IKCILTyaTallHH:

paboyas TeMriepaTypa okpyxkaromieit cpeapt (+15 ... +35)C;

OTHOCHUTEIBHOM BiaxxHocTH He Bbie 90%npu 25°C;

armocepHoe aasinenue (84 ... 106,5kI]a;

cTereHsp 3aiuuThl He Hike 1P40;

MexaHnndeckue ¢pakTopsl - o rpynmne M 39.

5.5 TpeOoBaHus 6€30MaCHOCTH

TexHuyeckue cpeicTBa OJDKHBI 00€CleYMBaTh 3aIIUTY OOCITYKHBAIOIIETO
nepcoHaNa OT MOPAXKEHHSI HJIEKTPUUYECKHUM TOKOM B COOTBETCTBHH C TPEOOBAHHUSIMU
['OCT 12.2.003u I'OCT 12.2.007.0Ilo ciocoOy 3amuThl 4€I0BEeKa OT MOPAKECHUS
AIIEKTPUYECKUM TOKOM TeXHU4eckue cpeactsa CM A0IKHBI COOTBETCTBOBATH KIIACCY
01mo I'OCT 12.2.007.0.

[To ycnoBusMm moxapobe3onacHoCTH TexHHYeckue cpeactBa CM  HOKHEI
cootBercTBoBaTh HOpMaM ['OCT 12.1.004u 'OCT 12.2.007.0.
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TpeGoBanuss K OpraHu3alMyd  SJICKTPONUTAHMsI, KOHTYPOB 3aIlUTHOTO
3a3eMJICHUS, K IPOKJIAJIKE CHIIOBBIX M CUTHAJIbHBIX KaOeliel TEXHHUECKUX CPEIICTB - B
cootBerctBu ¢ PJI 153-34.1-35.137-00 (O 34.35.137-00) ¥Kexuuueckue
TpeOOBaHHWsS K TMOJCHCTEME TEXHOJOTMYECKUX 3alllUT, BBIIOJHEHHBIX Ha 0Oase
MHKPOIIPOIIECCOPHON TEXHUKU.

6 TpedoBaHusI K MATEMaTHYECKOMY OOecIiedeHnI0
6.1 O61me TpebOBaHUA

Marematnyeckoe 0OecCTedeHHe JIOJDKHO — TOJJIEPKUBATH  BBIMOJHEHUE
dbynaknuii CM, peann3yeMbIX TPOrPaMMHBIM ITyTEM, B TOM YHCIIE!

* QIrOpPUTMOB MpHeMa M 0O0pabOTKH BXOAHOW WMH(OPMAIMKA O COCTOSTHUH
KOHTPOJMPYEMOT0 OOOpYyJOBaHMS, B TOM 4YHCJE, MPOTPAMMHYIO (PUIBTPAIAIO C
HAacTpauBaeMbIMU  mapamMeTpaMud  (UILTPOB, TMPOBEPKH  JOCTOBEPHOCTH U
CTaTUCTHYECKYIO0 00pabOTKy BXOJIHOM MH(OpMAITUH,

* QIrOPUTMOB MATEMAaTUUYECKUX MOJICNICH, JIUArHOCTUPYIOLIUX TEKYIEe
COCTOSTHHE 000pYA0BaHUS U (POPMUPYIOIIMX IMPOTHO3 MO OCTAIOIIEMYCS PECYpPCy;

* anmropuTMOB  (OPMHUPOBAHUS  TPEIYNPEIUTETHHBIX, AaBAPUHUHBIX U
JUArHOCTHYECKUX COOOIIEHNH,

*  QITOPUTMOB 3aIUTHI HH(OOPMAITUU OT HECAHKITMOHUPOBAHHOTO JJOCTYIIA;

*  anropuTMOB (POPMHUPOBAHUS U PaOOTHI C JOJTOCPOYHBIMU apXUBaMu (IIpu
peanmu3anu CM B BHJIE CAMOCTOSITEIIBHOM MOACHCTEMBI ¢ COOCTBEHHBIM APM);

*  QIrOPUTMOB JMArHOCTUKH COCTOSIHHSI M BBISIBICHUS HEHCIPABHOCTENW M
OTKa30B cOCTaBHBIX YacTern CM ¢ TOYHOCTBIO 4O €AWHHUIIBI 3aMEHBI,

*  anropuTMoB peann3anuu cBsizu CM nojicucteMaMu BEPXHETO YPOBHSL.

6.2 TpeooBaHusl K GPYHKIIHOHAIBHOCTH IPOrPAMMHOI0 o0ecneyeHus

[Iporpammuoe oOecneuenne CM gomkHO oOecneuuBaTh BBINOJIHEHHE
CIEIYIOIINX (YHKIIHIA:

OTOOpa)X€HHE B pEaJbHOM BpPEMEHHU JAaHHBIX OT NEPBUYHBIX JaTYUKOB HU
pe3ynbTaThl PaC4E€TOB 10 MATEMATUYECKUM MOJECIISIM;

BBOJ MH(pOpMALIUU B JUAIIOTOBOM PEXKUME;

KOHTPOJIb BBIX0/1A CuUrHazia 3a YCTaHOBJICHHBIE IIpEAEIIbI
(mpemynpenuTeNnbHbINA, aBAPUHHBIA U T.JI.) W BO3BpPAT CHTHAJIA B HOPMY JUIS KaXKIOTO
PErMCTPUPYEMOTO IIapameTpa,

paboty c 6a30ii TaHHBIX.

TECTUPOBAHUE M  CAMOJMATHOCTUKY  KOMIIOHEHTOB  TEXHUYECKHX U
IIPOTPAMMHBIX CPEICTB;

apXUBUPOBaHKE UH(POpPMALIUY;

3aIuUTy MH(pOpMaLny,;

o0ecrieyeHne CaHKIMOHMPOBAHHOIO JOCTyNa K HH(pOpMaluu, 3alura ot
HECaHKIIMOHUPOBAHHOTO AOCTYyNA!

(OpMUPOBAHHUE OTUETHBIX JTOKYMEHTOB;

OpraHU3aLMI0 BHYTPUCUCTEMHBIX KOMMYHHUKALMI MEX Ty KOMIIOHeHTamu CM,;

OpraHM3alI0 UHPOPMAILIMOHHOTO OOMEHA C BEPXHUM YPOBHEM.
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OTKa3el U cOOM B paboTe MPUIIOKEHUN HE JOJDKHBI MPUBOAUTH K OTKa3zaM B
paboTe ONepaMOHHBIX CUCTEM;

COBMECTUMOCTH OOHOBJICHHUIA;

Nudopmanmonnas 6a3a JaHHBIX JOJKHA COJEPKATD:

OMEpaTUBHBIA pa3/iel, OTPAKAIOIINUNA TEKYIlee COCTOSHUE KOHTPOIHPYEMOTO
o0BeKTa;

ONMEpaTUBHBIA  pa3jesl,  OTPaKAIOMIMK  COCTOSIHME  aBapuUWHBIX U
IpeaynpeaUTeNbHBIX CUTHAJIOB;

COCTOSIHME CUTHAJIOB YIIPaBJICHHUS;

COCTOSTHHE OOBEKTOB yIPaBICHUS,

PETPOCIIEKTUBHBIA  pa3fend, COAEp)KAIMKM  JaHHbIE U1 aHAIU3a U
CTaTHUCTUYECKOM 00pabOTKH.

JIOJDKHO  MCIOJNIB30BaThCS  TOJIBKO JIMIIEH3MOHHOE 0a30BO€ MPOTrpaMMHOE
obecrieueHre ¢ IPeI0CTaBICHUEM COOTBETCTBYIOIIMX CEPTU(HUKATOB U JTULIEH3UM.

Bce Bxomsmee B xomruiekt CM mporpaMMmHoe oOecriedyeHue JTO0KHO ObITh
MOJIHOCTBHIO PYCU(PHUIIUPOBAHO.

6.3 3ammTa nHdpopMaUM CHCTEM MOHUTOPHHTA

3amura OT HECAaHKUMOHUPOBAHHOTO JOCTYyMa JOJKHA OBbITh WACHTHYHON
crioco6am 3amuthl JaHHbIX ACY TII, npuHATOM 111 TaHHOM MMOICTAHIINH.

[Iporpammuo - TexHuueckue  cpeactBa APM  nmo  ycinoBusiM
(YHKIIMOHUPOBAHUS JOJIKHBI 00ECIIeYnBaTh.

3amUTy HHPOpPMAIUK OT HecaHKImonupoanHoro poctymna (COCT P 51725.6-
2002,I'OCT P 50739-95);

* COXpaHHOCTh HWHGPOPMAIMK B TIPOIECCE €€ XPaHCHHWs Ha MAaIIMHHBIX
HOCHUTEJISIX.

3amura uHGOpPMALMK OT HECAHKIIMOHMPOBAHHOIO  JIOCTyNMa  JOJIKHA
o0ecreunBaTbCcsi € MOMOINIbIO CHCTEMbl IMApOJIEW NpHU TOMBITKE BXOJa, 3alucH,
KOPPEKIUU WIH YAAICHUsS] HHPOPMALIUH.

3alUIIEHHOCT,  MH(POpPMAllMM  OT  HECAHKIMOHMPOBAHHOTO  JIOCTyNa
OpraHU3yeTCsl MPOTPaMMHO-aNNapaTHBIMU CPEJCTBAMHU 3aIIUThl, KOTOPHIE JOJIKHBI
00ecrneunTh:

* TrapaHTHPOBAaHHOE pa3rpaHUYCHHE JOoCTyna K WHpopManuu (10 ypOBHSIM
OTBETCTBEHHOCTH);

* pETUCTpaIluio COOBITMH, WMEIOIMUX OTHONIEHHWE K 3allUIIeHHOCTH
uHpopmaruy;

* PErucTpamuio KOPPEeKUMU TEXHOJOTUYECKOM MPOrpaMmbl, H3MEHEHUS
napaMeTpoB (BO3MOKHOCTh OTMEHBI N3MEHECHHU);

e oOecreueHre MOCTyma TOJBKO TOCJE MPEAbSIBICHUS HICHTU(HUKATOpa U
JUYHOTO TTapOJIS.

[Ipu 3amucu mHbOpMaLMK B ONEPATUBHBIA apXHWB MOXKET ObITH oOecreueHa
CUHXpPOHHAs 3amuch MHPOpPMALUU Ha PE3EPBHBIM HOCHUTEINb, B Kauy€CTBE KOTOPOTrO
MoskeT ObITh MaccuB auckoB (Raid Array)sepkanbhbiii cepsep ACY TII u 1.10.

[IpaBa goctyna u 00sS3aHHOCTH KaXKJIOTO OMEpaTopa CUCTEMbl YTOUHSIOTCS Ha
ATare BBIMOJHEHUS paboyeil TOKyMEHTallUH.
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7 TpeboBanus k peasuszanuu ||| yposasa CM

* eAMHOOOpa3HOE TMpejAcTaBieHHe HWHMOpPMAIMU Il ONEpPaTUBHOTO
nepcoHaina B coorBerctBuu ¢ Tpedbopanusmu ACY TII, ACATY u ACTY;

* moaydyeHue ornepaTuBHbIM nepcoHanoM Ha APM OII (B cocrae ACY TII)
JIOTIONIHUTENBHON MH(OpPMAIMK, TO3BOJSIIONICH MEPCOHANY YTOUYHUTH OICHKY
TEKYILETo COCTOSHUS TpaHC(HOPMATOPHOTO 000PYAOBAHUS;

* JIOK&JIbHBIA W yJaJeHHbIM aocTyn K AaHHbIM CM C HCHOJb30BaHUEM
pecypcoB ACY TII, ACATY u ACTY B Tom uncne, WEB - noctym.

Nudopmarmonnoe B3aumopeicteue  mexay Il u Il ypoBasmu CM
MPOBOJIUTCS B COOTBETCTBUU C TPEOOBAHUSAMHU OJHOTO U3 CIEAYIOUX HHTEP(EcoB:

- husuueckuii uatepdeiic Ethernetpporoxon TCP/IP,ckopocts 10/100M6/c;

- pusuueckuii uatepderic RS-485.

[Ipu peanuzamuun OPC-npoTokosia JOMKHBI OBITh HPHUHSTHL MEPHI 110
NPEJOTBPAIICHHIO TIOTEPH «KOPOTKUX» CHUTHAJIOB (IJIUTEIBHOCTHIO MeHee 1 cek).
Konkpetnbiii Tun nporokona cBszu mMexay |l ypoaem CM u ACY TII, a taxxe
¢usudeckas cpema mepemadn (Meab, ONTHKA) COTJIACOBBIBAETCS C IMOCTABIIMKOM
ACY TII na craguu pa3paboTKu TEXHUYECKOTO 3a/IaHUS.

JlomkeH OBITh TaKkKe MPeIyCMOTPEH HENPEPBIBHBIM KOHTPOJb COCTOSHUS
G poBOH CBSI3U MEXAY YpOBHSIMH, Kak co cTtopoHbl ACYTII, Tak 1 co cTOpOHBI
CM.

Heobxoaumo obecnednTh aBTOMAaTHYECKOE BOCCTAaHOBJICHHE CBSI3M TIOCIE
00pbIBa cBs3M U nipu niepe3amyckax, kak [ITK ACYTII, tak u kouTposuiepoB M.

8 Texnnueckoe o0cIyKMBaHUe U MeTpoJiornueckoe oovecnedenne CM

s obecnedenus: (HyHKIIMOHUPOBAHMUS CHCTEMBI B IpOIECCE IKCIUTyaTalluu
COIVIaCHO TPEOOBAHUSAM TEXHUYECKOTO 3aJaHus, JOJDKHBI OBITh pa3paboTaHbl U
OTPaKEHBl B PYKOBOJCTBE IO OJKCIUTyaTallMX MEPOIPHUATUS TIO TEXHUYECKOMY
00CITy)KMBaHUIO.

TpeboBanust k MeTpojoruueckuMm xapaktepuctukam CM  omnpenensiorcs
Hopmamu PJ[ 34.11.321-96rexHnyeckuMu HOpMaMHu Ha OOOpYAOBaHHE, a TAKXKe
XapaKTepOM HCIIOJIb30BAHUA PE3YIbTATOB U3MEPEHUH.

[Tpu HEOOXOAMMOCTH MPOBENCHHUS KAIMOPOBOK M IOACTPOHKH TEXHUYECKHX
CPEICTB B Mpollecce MPOPUIAKTHUECKUX PEMOHTOB, JOJDKHBI OBITH pa3pabOTaHbI
METOAMKH TPOBENEHUS YyKa3aHHBIX paboT, METPOJOTHYEcKOoe OOecleyeHne Hu
TEXHOJIOTUYECKOEe MporpaMMHoe oOecreueHne. Yactora M 00beM TEXHHUECKOTO
oOCIIy’)KMBaHUSI ~ MEPBUYHBIX  JIATYMKOB,  OINpENeNsIeTcss  AKCIUTyaTallMOHHOM
JOKyMEHTaluel, Ho ToykHa ObITh He yaiie 1 pa3a B roa. KanuOpoBka u moacTpoiku
TeXHU4YeCcKux cpencts CM Mexay mpoueaypaMu TEeXHHYECKOro OOCTyKHBaHUS He
nomyckarotres. KanuOpoBku M moacTpoilku TexHuueckux cpeacts CM He TOMKHBI
TpeOOBaTh OTKIIOYCHWH WJIM HApyMIEHUH HOPMAIBHBIX PEXKHUMOB PaOOTHI
TpaHchHOPMATOPHOTO 0OOPYAOBAHHUS.
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9 Kommiekt moctaku CM
B tumoBo# koMInIeKT moctaBku 00opyaoBaHuss CM M0JIKHBI BXOIUTh:

* KOMIUIEKT JAaTUYUKOB U CUCTEM M3MEpPEHUs coryacHo Tabn. 2. lomyckaercs
MOJIHASI WJIM YaCTUYHas TOCTaBKa NMEPBUYHBIX JIaTYUKOB B COCTaBE KOMIUIEKTHOM
MOCTaBKH TpaHC(HOPMATOPHOTO 000PYJOBAHUS.

* 0ok (0JI0KM) MOHUTOPUHTA;

e IITK yposas lll;

*  CHeuuajIM3upOBAaHHOE MPOrpaMMHOE O0ECleueHUuEe Ha KECTKOM HOCHUTENe
(CD-ROM);

e gomiuiekT 3UII;

* KOMIUIEKT 3KCIUTyaTallHOHHOM JIOKYMEHTallud B COOTBETCTBUU CO
crannapramu ECKJI.

10 I'apaHTHiHBIHA CPOK IKCILTyaTAllMU TeXHH4Yeckux cpeacTts CM

lapanTuiinpii  cpok skcrtyatanuu obopyaoBanus CM  J0DKeH OBITh
YCTaHOBJICH HE MeHee 36 MecsIIeB ¢ MOMEHTa Havaja dKCIUTyaTaluu, Ho He Oosee 42
MECSIIEB C MOMEHTa OTIPY3KH OOOpYJOBaHUS H3rOTOBUTENEM (ITOCTABIIUKOM).
["apanTuiinbie 00s3aTe€NIbCTBA 3aBOJA-U3TOTOBUTENS JIOJDKHBI  PacpOCTPAHATHCS
TaK)ke Ha BCE BUJIBI IPOTPAMMHO-TEXHUYECKOTO 00SCIICUCHUSI.

11 Toxymentanus k CM

B TumnoBoii koMmIieKT mocTaBku obopymoBanus CM 1moDKHA BXOIUTHh
cieaymoonas JOKyMeHTaIus:

NPOSKTHAs JOKyMEHTalusi (JOKyMEHTAIMs, IieperaBaeMas B IPOCKTHYIO
OpTaHM3AITHIO JI0 Hadajia MPOCKTHPOBAHUS), B TOM YHUCIIC:

oO11ee onucaHue CUCTEMBI

rabapuThl, BEC U CIOCOOBI KperuieHus MmKaQHOro oO0OpyAOBaHUS U IOJBOJT
kabenen

pon Toka, moTpebisiemMass MOLIHOCTb, CEUYEHHME NUTAIoluX Kaldened — s
kaxcoro mkaga (ooopynoanus) B cocrae CMTO.

CXeMbl KaOeJbHbIX CBs3er

PEKOMEH/IallMK 10 MOHTAXKY 000pyA0BaHUS U KaOeIbHBIX CBA3EH.

CXEMBI TIOIKITIOYCHHI BHEITHUX cBs3eil (B ToMm umncie — o mernsm TT, TH)

nepedeHb Bcex curHamoB ot CM, mnepenaBaembix B ACYTII n
nupkyaupyronmx B CM - ¢ yKa3aHHeM IIKajbl, €AUHUIBI MU3MEPEHHs, YCTABOK
(repemaeTcst MOCTaBITUKOM);

AKCIUTyaTallMOHHAsl JOKYMEHTAIUs1, B TOM YHUCJIE!

PYKOBOJICTBO aJIMUHUCTpaTopa u onepatopa CM;

PYKOBOJICTBO [0 AKCILTyaTalluH,

MHCTPYKIIUS IO MOHTAXy U MyCKY B AKCILTyaTalHIo;

nacnopra Ha coctaBHble yactu CM;

BegoMocTh 3UII;

BEJIOMOCTb IKCIUTyaTallMOHHBIX JOKYMEHTOB;

16



JIMIIEH3UU Ha MIPOrpaMMHOE 00ecTieYeHuE,

PYKOBOZCTBO IO YCTAaHOBKE JIaTYMKOB (IIPU HEOOXOIUMOCTH);

METOJIUKH TTOBEPKU H3MEPHTEIbHBIX KaHAIOB (U HEOOXOJAUMOCTH).

JlokyMeHTaIus 10JKHA ObITh OOpMIIEHa B COOTBETCTBUU C TPEOOBAHUSAMHU K
ACY TII noacraHiuu.

B skcrutyataninoHHOW JOKYMEHTALlMU JTOJDKHBI OBITH TMPUBEACHBI OMHCAHUS
UCTIOJIb3YEMBIX PACUETHO-aHAJUTUYECKUX MOJENeH M yKa3aHUs [0 WX HACTpPOWKe
(koHGUTYPUPOBAHUIO) IS KOHKPETHOTO TPAHC(HOPMATOPHOTO 00OPYAOBAHUSI.

12 O6yuyeHue nepcoHasna

[ToctaBumuk CM o00si3aH TpoBecTH OOyYEeHHE TMEepCOoHaNIa 3aKa3uuKa 10
BOTIPOCAM 3KCIUTyaTalluy U 0OCTY)KHBaHUIO CHCTEMbl MOHUTOPUHTA U JMATHOCTHKH.

OOydeHue MOJDKHO TPOBOJUTHCS IO TMPOTPaMMeE, COTJIACOBAaHHOW C
3aKa3YMKOM.

[To oxoHuanum oOydYeHUs NOJDKEH OBITH BBIJAH CepTU(PHUKAT O MPOBEACHHUU
00yueHus.
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[Tpunoxenue 1
(pexomenmyemoe)

Coaep:xaHue THIIOBOM MPOrpaMMbl PUEMO-CAATOYHBIX HCIIBITAHUM

OOBEKT UCIIBITAHUH.

CpencTBa UCIIBITAHUMN.

IToaroTroBka K UCIIBITAHUSIM.

ITopsnoK nCTIBITaHUM.

Odopmrnenne pe3ybTaToOB UCTIHITAHHH.

[Ipunoxenne 1. Meroauka TPOBEPKU IIIEKTPUUECKOW MPOYHOCTH

oUhkwnNE

U3OJISIUN.

7. Tlpunoxenue 2. Metoanka npoBEpKH LIeTIeH TUTAHUS.

8. Ilpunoxenue 3. MeToauka HCHBITAHUA CPEACTB  BBOJIa-BbIBOJAA
aHAJIOTOBBIX M IUCKPETHBIX CUTHAJIOB.

9. [Ilpunoxenue 3.  Meroauka IPOBEPKU (O YHKITMOHUPOBAHUSI
peaIn30BaHHbIX MOJIEJIEH U SKCIIEPTHBIX OI[EHOK.

10. IIpunoxenue 4. Metonuka npoBepku cpenctB cBsa3u ¢ ACY TII.

11. Ilepeuenp mpuOOPOB U O0OPYIOBaHMS, HEOOXOIUMBIX JII MPOBEACHUS
VICIIBITAHUH.
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[Tpunoxxenue 2
(oOs13aTeNBHOE)

TpebdoBanusi K KOHCTPYKIUHM 0aka TpaHc(opmaTopa s MOAKIIOYEHHUS
NpudoOpPoB M3MePEHHs ra30BJaroco/iep:kanus TpancGopMaTopHOro Macja

Jist  u3MepeHusi Tra3oBJjarocojiepkaHusi B TpaHC(HOpPMATOPHOM  Macie
CYILIECTBYIOT JIBa TUIIA IPUCOETUHEHUS PUOOPOB:

- yCTaHaBIMBaeMbIe HEMOCPEICTBEHHO Ha Oake;

- BBIHOCHBIE.

TpeboBanus:

1. Ins monTaxa npubopos Ha Oake (Puc. [13.14, 6):

1.1. HeoOxomuMo YCTaHOBUTh TOBOPOTHBIM BeHTWw b JY50 (pm
YHU(DUIMPOBAHHON MOCTAaBKE BEHTWJIb JIOJDKCH OBITH 3arjyllieH) Ha IOCaJI04HOEC
mecto d=1", 1.5", 25" (NPT). [nuua tpyO I HpPUCOCAMHEHHUS MPHUOOPOB HE
JI0JDKHA TpeBbImarh 6::d.

[locagouHoe MeCTO H3TrOTaBIMBAETCA W YCTAaHABIMBAETCS JUIsl KOHKPETHO
BBIOpaHHOTO Mpudopa. MecTo yCTaHOBKM PUOOpa ONpeAeIIIeT 3aKa3utK.

1.2. PexkoMeHAYIOTCS MECTa YCTaHOBKH:

— HIDKHSAS BBIXOJHAsl TpyOa paauaTopa OXJaXKJIEHUS IMEPBOrO OXJIAIUTEINs
(st cuctembl oxmaxkaenust JL] Ha HarHeTaTeBPHONW CTOPOHE MacjoHacoca MPHU ero
HIDKHEM JIN0O BEPXHEM PACIIONIOKEHHH);

— Ui cUCTeMbI oxJiaxaeHus J{ - Ha Topie 0O0beIUHUTENBEHOTO BEPXHETO WU
HUKHETO KOJUIEKTOpA.

MoryT ObITh TPELYCMOTPEHBI APYTHE MECTA YCTAHOBKH:

— Ha ypOBHE HAINOJHHUTEIBHOTO BEHTUJISI (BEPXHSS YacTh OaKa);

— Ha BEepXHEW BXOAHOHU TpyOe pamuaropa (s cucremsl oxnaxneHus 11 Ha
HarHeTaTeJIbHON CTOPOHE HACOCA MPH €T0 BEPXHEM PACIIOIOKEHUH);

— Ha ypOBHE CIMBHOTO BEHTWJIS (HYKHSIS 4acTh 0aka) - XyAIIuil BAPUAHT.

1.2. VYcraHOBKa - TOPU30HTAIBHO B COOTBETCTBUU C 3aBOJICKUMH YEPTEKAMHU.

1.3. 3ampelieHa ycTaHOBKa:!

— B MecTe u3ruoda Tpyos,

— Ha BIIyCKHOM CTOpPOHE Hacoca.
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é Tpamcdoprarop
/ Hacoc

e

-

—

Harmparmerme
IOTOKA _é ‘

LIacIa

PamraTop
T A A

[Mprbop MPMepe A Tas0EIArDCONE MR AEE
(P EROMEEIV M0 E BECTO ¥OTAHOEEE)

Puc.I13.1a Mecta yctaHOBKHM IpHOOPOB HA Oake

Pamarop
DT A A HILA
FomerTop Mprbop pEmepemmm
/' TH30BIATOC Oe R AN
Tpamcdopnarop N — I‘:d 7]
(pearTOp) ~, [ ] [T

Puc.I13.16 YcranoBka nmpuGopoB Ha 00bETMHUTEILHOM KOJUIEKTOPE PAIUATOPOB OXJIAKICHUS

2. Jlns mpuOOpPOB BHIHOCHOTO THUTIA, YCTAHABIMBAEMBIX HA OTACIBHO CTOSIICH
cTolike psagoM ¢ 6akoM (cm. puc. [13.2a, 0):

2.1. Jlns MOHTa)ka HEOOXOIMMO JIBa MOCagouHbIX Mecta d=1/2" ¢ BeHTHIEM
(NPT).

2.2. PexoMmeHayeMble MeCTa yCTaHOBKH BEHTHJISI OTOOpa Macia C JIydIuM
nepeMenMBaHieM Maciia (aKTUBHBINM TOTOK Macja), 00s3aTeIbHO BBIIIEC YPOBHS JHA
Oaka TpaHchopmaropa He Mmenee 18" (460 mMM), HampuMmep: BCIIOMOTraTelbHbIC
BEHTHUJIH, KOHTYP aKTUBHOTO OXJIAXKICHUSI.

2.3.PexoMeHyeMoe MECTO YCTAaHOBKM BEHTUJISI BO3BpaTa Macia PacroiokeHO
B HIDKHEH 9acTH TpaHc(opmaTopa, HampuMep: BEHTHIb CJTMBA Maca.

2.4.Bentunu oTO0pa U BO3BpaTa Maciia yCTaHABIMBAIOTCS C PACUETOM:

— JUIMHA KaHaJIoB 0TOOpA M BO3BpaTa Macja He JOJDKHA MPEBBIIATh. 0TOOD -
0.5M, Bo3Bpar - 10Mm,

— BEHTWIb BO3BpaTa Macjia [OJDKEH OBITh pacroyIOKeH Ha YJAJICHHOM
PacCTOSIHUM OT MacJIOHACOCa,
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— PpacCToOAHHUC MCKIY BCHTUJIAIMU HC oomnee 1 M,

— TpyOKM JUisi 0TOOpa M BO3BpaTa Macia JO0KHBI UMETh U3TUO WA TETIIO
JUJIS KOMIIEHCAIlMHU TEMIIEPATyPHOTO PACIIUPEHHUS.
— CTOWKa ¢ TMpuOOpPOM YCTAHABJIMBAETCS PAIOM C OakoM C Y4ETOM

OTrpaHUYEeHUs JJIMH JUHUI 0TOOpa.

2.5. llepexomnbple ajganTepbl MOTYT YCTaHABIMBAThCS IO TPEeOOBAHUIO

3aKa34HrKa.

CTOHKA C HPHEOPOM HEMPEH’@

L

PAFHATOP

FTAZOBTATOCOTEFINAHHA

OXTARTEHHA

Bernnoe othopa macna 1/2"

FALIOH C FETHEM }

7 BApIEAHT PacTIo 0K eHHA

r
/\<[[.TJIH'I& JIEOTE BEOSEPATA MACTA

MAKCERIYT 10 21

EHTMITE EOFEfaTa Macma 152"

IwlerEmmoyne 60 nma

A0 YpOEHA AHa Daka

Armeea memes orhopa MacTa

MAakRCHLy 0.5 m

Puc. [13.22a YcraHoBka BBIHOCHBIX TIPUOOPOB (BH/I CIiEpe/in)

BAR TPAHCEOQPMATOPA

Bermom orhopa macma

BAPHAHT W CTAF0BEI

Beprrom BO3IEPATA hIACTIA

e ]

PATHATOP
OXTARTEHHA

DA

/ FApHAHT § CTAHOBIH
|
@; Hrerea T raare. 10
s Imrnes
make. 0.5
PATHATOFP IPHEOP HIMEPEHIHT
OXTARTFHHA TAZOBTAQOCOTFEPWAHHA

Paccrossme onpegenaerea
T OF JIEEEL ITETATTT M
PACTIONOHEHHEM 5 THIA
oTfopa Maca ’

Puc.[13.26 YcraHoBka BHIHOCHBIX TIPUOOPOB (BH] CBEPXY)
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