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OO0 yTBEpXJIEHUU M BBEJCHHH B JICHCTBHE
HOPMAaTHUBHO-TEXHUYECKUX JIOKYMEHTOB
ANEKTPOCETEBOM TEMATHKH

B memax  COBEpIICHCTBOBaHUS ~ HOPMATHUBHO-TEXHUYECKON  0Oa3bl
JIEKTPOCETEBOrO KOMIUIekca B oOinactu npoektupoBanusa IIC, yckopenus
BHEAPEHUS CUCTEM MOHUTOPHHIAa MACJIIOHATIOJHEHHOTO AJIEKTPOOOOpY 10BaHUS
ITPMKA3BIBAIO:

1. YTBepauTh 1 BBECTH B AEUCTBUE C JAThl MOAIMCAHNS HACTOSALIETO IIPUKa3a
cranaapt opranuzanuu OAO «DCK EDCy» «CuctemMbl MOHUTOPHHIA CHJIOBBIX
TpaHchopMaTopoB U aBTOTpaHchopmaropoB. OOIME TEXHUYECKUE TPEOOBAHUS)
(manee - CTangapT) cOrIacCHO MPUJIOKEHUIO K HACTOSIIIEMY MPUKA3Y.

2. VYcraHoButh cpok pgeuctBus CraHmapra Ha 2 rojga € JaThl  €ro
YTBEPKJICHHUS.

3. PykoBoguTensM CTPYKTYpHBIX MOAPA3ACICHUNA  HCIOJIHHUTEIBbHOTO
annapara, punuanos u 130 OAO «DCK EDC»:

3.1. OoOecneunts npumeHenne CraHaapTa B CBOEMl NPOU3BOJCTBEHHOMN
JESTENBHOCTU TMPHU BBINOJHEHUU pabOT HAa OOBEKTaX 3JIEKTPOCETEBOr0 XO034iCTBa
EHOC, a Taxxe npu arrectaiuu 000py10BaHUsL.

3.2. Jlo 01.06.2008 opranuzoBaTh uzyuyenue CrTaHmapra U MPOBEICHHUE
MHCTPYKTaXEHN NIEpCOHAIIA.

4. Jlupekuuu TeXHU4ecKoro peryiaupoBanus v 3xonoruu (Jlununuk C.I1.):

4.1. O6ecrieunts peructpanuio u ydetr Cranmapra B TedeHue 1 mecsma c
JaThl MOANKMCAHUS HACTOSILErO NMPUKA3a.

4.2. IlpenycmorpeTs pazMemenre CTtaHaapTra Ha KOPIOPATUBHOM ITOPTAJIE
OAO «®CK EDC».

5. [enapramMeHTy cuCTeM Mepeladyd U MNpeoOpa3oBaHUs SJIEKTPOIHEPTrUU
(dementneB FO.A.) B Teuenne 2008-2009 rr. opraHn3oBath cOOp U aHAJIU3 OT3HIBOB
¢ummanos u /30, wucnonp3yrommx CraHgapT B CBOEW MPOU3BOACTBEHHOM



NEeSATENbHOCTHU, 10 KAY€CTBY U MOJIHOTE €ro TpeOOBaHUIA.
6. KoHTpomb 3a UCIIOTHEHHWEM HACTOSIIIETO MpHKa3a BO3JI0XKUTh Ha [lepBoro
3amectutens [Ipeacenarens [Ipasnenus Yucrsakosa A.H.

IIpencenarens [IpaBnenus A.H. Panmmonopt

Pacceinaercsa:  cexperapuarsl  3amectutened I[Ipenceparens IlpaBiieHms, cekperapuar
MacnoBa A.B., cekperapuar Jlunra M.I'., [lenaptamMmeHT cucrteM mnepeaayd M NpeodOpazoBaHMA
ANIEKTpo3HEepruu, JlemapramMeHT HH(OPMALMOHHO-TEXHOJIOTUYECKUX CHCTEM U CHCTEM CBS3H,
¢wmanst OAO «DCK EDC»; OAO «HTL[ »snekrposnepretukun», OAO «MuCcTHUTYT
«39ueprocetriipoekt, I'VII BOU um. B.U. Jlenuna.

JIunnux C.II.

Kynes A.H.

710-90-11

Buser: Yuctsko A.H., Jluat M.I"., MacnoB A.B. (cormacoBano no ymonyanuto), Akumos JI.FO.
(cormacoBano 1o ymonuyanuto), Poquonos B.A., ®emenko B.A., JlementseB 10.A., Jlunnuk C.I1.,
Kysumnosa H.C.
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IpeaucioBue
[lenn n nmpuHIMIEI cTaHAapTU3auuu B Poccuiickon denepanuu yCTaHOBIEHBI
®enepanbHbiM 3aKkoHOM OT 27 nexabps 2002 r. Ne 184-®3 «O TexHUYECKOM
peryImpoBaHumn», a MpaBuia MpUMEHEeHUs1 cranaapTa opranuszauuu - 'OCT P 1.4-
2004 «Crangaptuzaunus B Poccuiickorn @eneparuu. CrangapThl OpraHuA3aLMM.
OO6111e MoNT0KEHU.

Cgenenusi 0 Cranaapre

PA3SPABOTAH: ®enepanbHbIM TrOCyAapCTBEHHBIM YHUTAPHBIM MPEINPUATHEM
«Bcepoccuickuii 3NMEKTPOTEXHUYECKUM MUHCTUTYT uMeHu B.M.
Jlenunay, JlermaprameHTOM CUCTEM rnepenayu 151
npeoOpazoBanus  snekrpodHeprun OAO  «®CK  EDCy,
JenapTaMeHTOM pa3BUTUSI MH(OPMAIIMOHHO-TEXHOJIOTHYECKHUX
cuctem u cucteM cBsizu OAO «OCK EDCy.

NCIIOJIHUTEJIA: Mopnakosuu A.I'., Lipacman I'"M., Hapesn JI.A., Maprysa A.M.

BHECEH: JenaprameHTOM CHUCTEM repeaayu u npeoOpa3zoBaHus
ANIEKTpOodHEepruu, JlemapraMeHToOM pa3BUTHS WH(POPMAIIMOHHO-
TEXHOJIOTUYECKUX CUCTEM M CHCTEM CBs3M, Jlupexuuen
TeXHUYECKOro peryauposanus 1 3xosnorun OAO «OCK EDCx

Hacrosmuit CtangapT opraau3andy He MOXKET OBITh TTOJIHOCTBIO MITH YACTHYHO
BOCTIPOM3BE/ICH, TUPAKUPOBAH U PACTIPOCTPAHEH B KaueCTBE OPHUIIMATBLHOTO U3/IaHus 0e3
paspemienust OAO «®CK EDC»



OO01ue mosoKeHus

TpeboBanusa Hactosimero Crangapra opranmzauuu (manee - CTO)
pacnpocTpaHsitorcss Ha cucteMbl MoHuTOopuHra (CM) CcHiI0BOTO MAacisiHOTO
TpaHchOpMaTOpHOro OO0OpYAOBaHHWS, B TOM YHCIE TpPaHCPOPMATOPOB U
aBTOTpaHc(hopMaTopoB MOITHOCTHIO OT 167 MBA.

TpeboBanus  Hacrosimiero CTO  oOs3arenbHbl A7 TPUMEHEHUs
NPEeANpUATUSIMHA U OpraHu3alUsIMU Ha CTaAusIX pa3pabOTKU M aTTECTallMd CHCTEM
MOHUTOPHUHTA, MOJTOTOBKHA MPOEKTHO-CMETHON JOKYMEHTALIMU IIPU CTPOUTEIIHCTBE
HOBBIX WJM  PEKOHCTPYHUPYEMBIX OOBEKTOB  DJIEKTPOCETEBOTO  XO3SICTBA,
NOJIFOTOBKU TEXHUUYECKUX TPeOOBaHMI JJi KOHKYPCOB 110 BBHIOOPY OpraHu3anuil -
MOCTABIIMKOB CHUCTEM MOHUTOPUHIA, MpH pa3paboTKe MNporpaMM MpPOBEICHUS
MIPUEMO-CIATOUYHBIX UCIIBITAHUN U MEPe/ladyn CUCTEM B AKCILTYaTaLUIO.

Tele/IHLI U onpeacJacHust

B Hacrosiniem [1OKyMEHTE€ MCIHOJIb30BaHbl TEPMHUHBI U  OIpPEACIICHHUS,
npenycmotpernsie ['OCT 20911-89 u I'OCT 27.002-89.

Cnucok NpUHATHIX COKPALIIEHUIT

APM - aBTOMaTu3MpoBaHHOE paboyee MecTo;

ACY TII - aBTOMaTW3UMpOBaHHAsl CUCTEMA YNPABJICHUS TEXHOJIOTHMYECKUM
IIPOLIECCOM;

ACATY - KOMIUIEKC CpEICTB aBTOMATH3alMU 3a7ad4 ONEpaTUBHO-
JUCTIETYEPCKOTO yIpaBJIeHUs 00BbEeKTaMu dJeKkTpoceTeBoro xo3siictBa EHOC,
noacucrema ACTY;

ACTY - KOMIUIEKC CpEICTB aBTOMAaTH3alW{ 3aJad IPOU3BOACTBEHHO-
TEXHUYECKOTO M ONEpPaTUBHO-AHUCIETYEPCKOIO  YIPABICHHS  OOBEKTaMU
anekTpoceTeBoro xo3siictea EHOC;

OYC - crpykrypHble mnoapazaeneHuss MOC, HUCHOJHSOMIME B paMKax
OpraHu3aluOHHO-(PYHKIMOHAIBHOU MOJENH ONEPATUBHO-AUCIIETYEPCKOTO
ynpasienuss EDC  QyHKIuum  onepaTMBHO-TEXHOJIOTMYECKOTO  YIIPaBJICHUS
oowexkramu EHOC, Bkitouas ynpasnenue odopyaoBanueM P3A; a Takxke KOHTPOJIb
0aJlaHCOB ANEKTPOIHEPTUH U MOITHOCTH;

BM - 6150k (mkad) MOHUTOPHUHTA;

3UII - KOMIUIEKT 3aMacHbIX YacTel U MPUCTIOCOOICHU;

JIBC - nokanpHas BEIYUCIIMTEIILHAS CETh;

OPC - (OLE for Process Control) - TexHOTOTHS CTaHIaPTU30BAaHHOTO 0OMEHA
JAHHBIMU ISl YIIPABIICHUS MPOLIECCAMU;

[ITK - nporpaMMHO-TEXHUYECKUN KOMILIEKC;

P/l - pykoBoasiuii JOKyMEHT;

CM - cuctema MOHUTOPHUHTA, YIIPABICHUS U IUATHOCTUKH;

PIIH - ycTpONCTBO peryaupoBaHus HAIPSHKEHUS 1101 HATPY3KOU;

TH - TpanchopmaTop HanpsKEHUS;

TT - TpancopmaTop TOKa;



YCO - ycrtpoiictBa cBsi3u ¢ OOBEKTOM (YCTpOHCTBAa NHpHE€Ma W BbLAAYU
uH(pOpMaIN).

1. HaznayeHue 1 00,1aCTh NIPUMEHEHHUs CUCTEMbl MOHUTOPHHIA

Cucrema MOHUTOPHUHTA CUJIOBBIX TpaHchOpMaTOPOB 17|
aBTroTpanchopmaropoB (gasee - CM, cuctema) npegHa3HaueHa Jyis:

* HENPEPHIBHOTO M3MEPEHHUS, PETUCTPALUU U OTOOpPaKEHHUsS OCHOBHBIX
apamMeTpoB TpaHc(HOPMATOPOB KIaccoB Hampskenus 220-750 kB' B HOpMaNbHEIX,
MIPEJABAPUNHBIX U ABAPUUHBIX PEXKUMAX;

* OLICHKHU " IIPOrHO3UPOBAHMS TEXHUYECKOIO COCTOSIHHUS
TpaHcpOpMaTOPOB.

Cuctema MOHMTOpPUHIa YCTaHaBJIMBAE€TCA Ha  TpaHchopMmaropsl U
aBTOTpaHc(hopMaTOpbl MOIIHOCTHIO OT 167 MBA.

2. CTpyKTypa M COCTaB CMCTEM MOHMTOPUHIA

CuctemMa MOHUTOPHUHTA J0JIKHA CTPOUTHCS MO TPEXYPOBHEBOM CXEME.

VYposensb | Bkitouaet B ce0sl IEpBUYHbBIC TATYUKU U U3MEPUTEIBHBIE CUCTEMBI
(maT4MKK TeMIepaTyphl, ra30Co/IepKaHUs Macia, BIarocoJep kaHus Macjia u T.11.).

VYposenb Il - 610k MoHutOopuHra (nanee - bM) siBiseTcsl COBOKYIHOCTBIO
KOHTPOJIIEPOB, O0ECIEUUBAIOIMNX COOp M 00pabOTKY CUTHAJIOB, MOJYYEHHBIX OT
nepBuuYHbIX  garyukoB  ypoBHsA . Kpome  Toro, bBM  ocymecrtBisieT
uHdopManronHeli oOMeH ¢ ypoBHeM III moacucrembl. [lomyckaercs armapaTHOe
coBmenieHue yposaen I u I1.

Jonyckaercst ucnosib3oBaHue OAHOro bM st KOHTpPOJI COCTOSIHHUS Tpex
oHO(a3HBIX TpaHCcHOPMATOPOB Tpex(PazHOU TPYMIIHL.

[TonHBIN TepeueHb HCIOIB3YIOMIEHCS BXOAHOW HMH(pOpMAIMU IPUBEICH B
pazzaene 4 nacrosmero Crtanaapra.

Yposensb Il BeImomHsieTcs B BUAE eauHOro ueHTtpanuzoBaHHoro IITK mus
BCEro TpaHc(hopMaTOpHOTro 000PYyI0BaHUS MOACTAHLMH U NTPEAHA3HAYEH JJIA:

- MaTeMaTH4ecKoil 00paboOTKu;

- paCYETHO-aHAIUTUYECKUX 33124,

- JHUCTaHIMOHHOTO KOH(MUTYpPUPOBaHUS U TMPOBEPKH  HCIPABHOCTH
anmapaTrypbl HIDKHUX YPOBHEH;

- IUTFO30BbIE (DYHKIINH;

- cBsi3u ¢ BepxHUM ypoBHeM ynpasienus (ACY TII), ecnu 3T PyHKIIMN HE
obecrieuensl pecypcamu ACY TII.

Jns nmoncranmuid, He ocHameHHbIX ACY TII, yposens III momxen Takxke
o0OecreuynBaTh BU3YAJIM3AIMIO0 COCTOSHUS KOHTPOJIUPYEMBIX U PACCUUTHIBAEMBIX
napamMeTpoB  TpaHchopMaTOpHOTO OOOPYIOBaHUS, OTOOPAKEHHE CHUTHAJIOB
cpalOaTbIBaHUsl aBapUUHON U MPEAYNPEIUTENbHON CUTHAIN3alNUH, HaKOIUIeHne 0a3
JTAHHBIX TapaMeTpoB, oOecrneueHue padOThl C HAKOIJICHHBIMU apXWBaMH U

! Jlanee ais NpOCTOTBI It BCEX BHIOB CHJIOBOTO TPaHC(OPMATOPHOTO OGOPY/IOBAHUS MCIOJB3YETCS TEPMUH
«TpaHcdopmMaTopy, eciiu He TpeOyeTcs pa3InueHue BUIOB 000PYI10BaHNUS 110 KOHTEKCTY.



KypHajaMu U nepenadyy HHQOpMalry Ha yIaJIEHHbIE BEPXHUE YPOBHH YIIPaBICHHUS.

Ces3p Mexnay ycrpoiictBamu ypoBHel Il u Il moykHa OBITH BBIIIOJIHEHA C
MOMOILbIO IU(PPOBBIX KAaHAJOB C MCIOJIb30BAHMEM MPOBOAHBIX (BUTas mapa B
SKpaHe) WM BOJIOKOHHO-ONTUYECKHX JUMHUK cBs3u. [lo craHmapraM mpoOTOKOJIOB
oOMEHa JIlaHHBIMM U TpeOOBaHMUSIM K YCTOMYMBOCTH K  BO3JEHCTBUIO
AJIIEKTPOMATrHUTHBIX MMOMEX KaHalbl CBSI3HM JIOJDKHBI COOTBETCTBOBATH TPEOOBAHUSIM
HACTOSIINX TEXHUYECKUX TPEOOBAHUM.

3. ODyHKIUM CHCTEMbI MOHUTOPUHTA

CM nomxHa obOecrneuuBaTh M KaXJI0M €IUHHUIBI TpaHC(HOPMATOPHOTO
000pyI0BaHUS BBITIOJIHEHHE CAeAyommX GyHKmii (Tadm. 1):

- GYyHKIUHA TPSIMOTO M3MEPEHUS M KOHTPOJS COCTOSHHS JUATHOCTUYCCKUX
napaMeTpoB 0OBEKTA;

- (QyHKUMM OmNpelnereHUusT IUArHOCTUYECKHX I[apaMeTpoB OOBEKTa IO
pacyeTHO-aHAIUTHYECKUM MOJIENsAM. PacyeTHO-aHaIUTUYECKUE MOJIETU JIOJKHBI

obITh peasinzoBanbl 1o HTJ[ OAO «®CK EDC».
Tabmma 1

[lepedenp GyHKIUMN, peaTn3yeMbIX CHCTEMOM MOHUTOPUHTA

Ne DOyHKIMSA OrnucaHue ¥ Ha3HAUYCHUE

1. | KoHTpoJb TEMIOBOTO COCTOSIHUSA
TpaHcGopMaTOPHOTO 00OPYAOBAHHUS, B TOM

Omnpenenenne KpaTHOCTH U TUTEILHOCTH
JIOIIyCTUMBIX IIEPETPY30K U TEMIIEPATYPhI

qHCIIe: HanOoJee HarpeToil OOMOTKH IO
a) KOHTPOJIb TEMIIEPATypbl BEPXHUX CIIOEB nyoaukauu MOK 60076-7:2005.
Macia;

0) KOHTPOJIb TEMIIEPATypbl HANOOJIEe
HarpeToi 0OMOTKH (110 MaKCUMaJIbHO
3arpy>kennoit cropone BH, CH, HH wnu
o01meit 0OMOTKH);

B) OIpe/ieNIeHNe KPAaTHOCTH U JITUTEIIbHOCTH
JOTYCTHUMBIX MTEPErPy30K.

OreHKa TEHICHIIMMA U TUarHOCTUKA
COCTOSIHHSI M30JISIIIUU TpaHchopMaTopa.

2 | Kontpons ra3ocoaep:xanus macia.

(TONBKO 1O OTAEIIBHOMY PELICHUIO
OAO «®CK EDC).

3 | KonTpose Biarocogepxanus macia. OreHka TEHJICHIIMHA U TUarHOCTHUKA
COCTOSIHUS M30JISILIMU TpaHcopmaropa.

4. | Konrpous Tekymero Homepa ornaiiku PITH. | Onenka pesynprara nepexmrouenus PITH u
OTCYTCTBHSI PACCUHXPOHU3ALIHH.

5. | KoHTposab cOCTOSHMS BBICOKOBOJIbTHBIX Kontpomnb Toka yreuku, emxkoctu Cl u tgo
BBOJIOB (TOJIBKO IO OT/IEIIbHOMY PELIEHUIO n30JIsIMK BBOJOB Ha ctopoHax BH u CH
OAO «®CK EDC). s BBOJIOB Kitacca 220 kB u BeImIe, a a1

MacJIOHAIIOJHEHHBIX BBOJIOB -

JIOTIOJTHUTENBHO JIaBJICHUS MAclia, OLICHKa

TEKYIIIET0 COCTOSIHUS BBOJOB M TE€HACHIIMH.
6. | Crenenp crapeHus: U30JSALUN. Pacuér crapenus n3oisiuu no

TeMIepaType Haubosee HarpeTo TOUKU
0OMOTKH U pacu€THOMY BJIaroCcOAEp>KaHUI0
TBEpAOM u3ossnmu. [Iporuos crapenus u
oburero n3Hoca no MOK 60076-7:2005.




Ne DyHKIMA Onucanve ¥ Ha3HAYEHHE
7. | Temneparypa 06pa3zoBaHus My3bIPHKOB. Pacyer 1o conepxaHuio BIaru B U30JIALNAN
(TONBKO MO OTAEIIBHOMY PEIIECHUIO U TeMIepaType OOMOTKH: OIpeAeIeHNe
OAO «®CK EDC). TEMIIEpaTyphbl KOHAEHCAllMU BJIary, 3a1ac
110 TeMIIepaType 00pa3oBaHus My3bIPHKOB.

4. TpeGoBaHus K 1aTYUKAM BXOJAHOI MH(OpMaLIMU

Habop xonTpomupyembix u oOpabarpiBaemMbpix CM BeIMYMH, WHTEPBAIBI UX
onpoca H JONYCTUMBIE IOTPEUNIHOCTH JOJDKHBI 3aJaBaTbCsl W3  IEPEUHS,
MPUBEIEHHOrO B Ta0II. 2.

Tekyuiye 3HaU€HUS TOKOB OOMOTOK TpaHCOPMATOPHOro 00OpyJOBaHUS IO
croponam BH, CH n HH nepenarorcsa B cuctemy monnropunra uz ACY TII.

[lepedyeHb BXOJHBIX CUTHAJIOB JJisi KOHKPETHOrO TpaHchopmaropa IOJIKEH
YTOYHSTBCA IO COTJIACOBAHUIO C 3aKa34yMKOM M C 3aBOJOM-M3TOTOBUTEIEM
TpancopmaTopa B 3aBUCHUMOCTH OT €ro KOHCTPYKTHUBHBIX U CXEMHBIX
0COOEHHOCTEH 1 TPEOOBAHMI 1O BHITIOJIHAEMBIM (DYHKITHSIM.

5. TpeOGoBaHMsl K aNIapaTHO-NPOTPAMMHBIM CPEACTBAM

5.1. O0mue TpedOBaHNS K POTPAMMHO-TEXHMYECKHM CPeACTBaM.

CM nomxHa CTPOUTHCS Ha 0a3e COBPEMEHHBIX HW3MEPUTENbHBIX JaTYHKOB,
IIPOTPAMMUPYEMBIX KOHTPOJUIEPOB M NPOMBIIUIEHHBIX KOMIBIOTEPOB. APM
peanu3yroTcs B COOTBETCTBUU ¢ TpeOoBaHusAMHU K cpenctBam ACY TIL.

TexHuueckne cpeacTBa CHUCTEMBI JIOJDKHBI OBITh OCHAIIEHbI CPEICTBAMM
CaMOJIMATHOCTUKMA C TOYHOCTBIO OINPEJECICHHUS] HEUCIPABHOCTU [0 E€IUHUIBI
3amenbl. Cucrema JODKHA MepelaBaTh BCHO HHQOpMALMIO MO pe3ysbTaTam
CaMOJIMATHOCTUKMA B CUCTEMY BEPXHEro YpPOBHS U OTOOpa)xaThb €€ Ha MECTHBIX
CPEACTBAX MHIUKALUU.

TexHuyeckne cpeacTBa BEPXHETO YPOBHS CHCTEMBI JIOJKHBI COJEpKaTh
CTaHJlapTHbIE HTEpPeiichl, obecneunBatonre naTerpanuio B ACY 1o npoBoJIHbIM
W/WIA ONTOBOJIOKOHHBIM JIMHUSIM CBSI3W WM BbIJA4y MH(QOpPMAIMI0 HAa BEPXHUUN
YPOBEHb YIIPaBJICHUS.

TexHnueckre M MNPOrpaMMHBIE CPEICTBA CPEIHETO M BEPXHErO YpPOBHS
CUCTEMBI JIOJKHBI MTOAIEPKUBATH CTAHIAPTHBIE MPOTOKOJIBI OOMEHA, PUHSATHIE IS
npomsinuieHHbix JIBC, B Tom uucne Modbus, Fieldbus, Profibus, MOK-60870-5-
10X, OPC, M3K 61850.

BHyTpucucTeMHblE KOMMYHHKAIIMM Ha BCEX YPOBHSIX MEXAY KOMIIOHEHTaMU
Pa3IMYHOr0 HAa3HAYEHHUS U Pa3HBIX MPOU3BOJUTENEH JOJIKHBI OBITh peain30BaHbl C
UCIOJIb30BAaHUEM YKA3aHHBIX CTAHIAPTHBIX MEXKIYHAPOJAHBIX MPOTOKOJIOB.



Tab6muma 2
TpeGoBaHus K 1aTYUKaM U BTOPUYHBIM MTPe0Opa3oBaTesisiM BXOHONU HH(pOpMAIUU
o Junanazon JAnana3oH u3MeHeHust
HasBanue usmepsiemoii JonycTtumas
HM3MeHEHHA BbIXO/IHOI'0 CUTHAJIA Koa-Bo, mr. HuTepBan onpoca IIpumeuyanune
BCJINYHUHBI NOrpemHoCTb
BXOJIHOI'0 CUTI'HaJIa MEPBUYHOI0 I1aT4YHKa
AHAJIOTOBBIC CUTHAJIBI
OcnoBHas - 1,0%,
TemneparypHas - He TEMIIEpaTypPHBIA JaTUUK
Temnepatypa He pexe 1 pazaB 5 | 6omee +£0,3% B paboueM | ycTaHaBIMBaeTCs BOMU3N

OKPY>KaIOLIEN CpPEBI

munHyc 60 - + 60°C

4 - 20 MA (mm Pt100)

MUHYT

JMara3oHe TeMIeparTyp,
BpPEMEHHOM peiid - He
oouee 0,2% B rop

KOHTPOJIHMPYEMOTO
00opyIoBaHHS

TEeMIepaTypPHBIN JaTIHK

TemnepaTypa BEpXHUX 4 - 20 MA (unu He pexe 1 paza B
mepatypa Bep Munyc 60 - + 100°C ( 1 p p To xe yCTaHaBJIMBAETCA Ha
CII0€B Macia comnporusienue Pt100 MUHYTY
KpBIIIKE 0aka
4-20MA no 1-my Ha TeMIepaTypHbIN JaTYUK
Temnepatypa macna Ha o . He pexe 1 paza B
munHyc 60 - + 100°C (wmu conpoTHBIIEHHE KaKJIbIi To xe YCTaHABJIMBAETCS HA BXOJE
BXO/I€ OXJIQJUTEIS MUHYTY
Pt100) OXJIaJUTEIb OXJIaJUTeIIs
4-20 MA o 1-my Ha TeMIepaTypHBIN AaTUUK
Temmneparypa Macina Ha o . He pexe 1 paza B
munHyc 60 - + 100°C (wmu conpoTHBIIEHHE KaKJIbIi To xe YCTaHABJIMBAETCS Ha
BBIXOJI€ OXJIaIUTEIS MUHYTY
Pt100) OXJIAIUTEIIh BBIXOJI€ OXJIAIUTEIIS
4-20 MA o 1-my Ha
Temmneparypa mMacnia B o M He pexe 1 paza B ycTaHaBIMBAaeTCs Ha Oak
6axe PITH munyc 60 - + 100°C (unu compoTHBICHNE Kax1plii O6ak MHHYTY To xe PIIH
Pt100) PITH
mo 1-my Ha He pexe 1 paza 3a aTYMK TOKA WITU
Tox nnu MOITHOCTh 0-3A yr P p A
4.20 MA KasKIbIN 20 Mc B mpotiecce To xe MOIIHOCTH U3 IKada
npusoaa PITH 0-3 kBt
npuBon PITH | mepexnroyeHus npupoja PTTH
4..20 MA oT maTunka
N MOJIOKEHUS WIIM TOK mo 1-my Ha He pexe 1 paza 3a
Texymuit Homep N
ornaiiks PITH 1-100 CTaTopa U HANPSKEHUs KA IbIH 20 Mc B mpotecce To xe natyuk nonoxxkeuus PITH
poTOpa CeNbCUH- npusoa PIIH | nepekimouenus

nepegaTyuka
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Ha3zBanune nzmepsiemMoii
BeJIMYMHBI

Jluanazon
U3MEHEHHUs
BXOJHOT0 CHTHAJIA

I[nanaaoﬂ H3MCHCHUSA
BBIXOJHOI'0O CUI'HaJIa
MEPBUYHOI0 ITaT4YHKA

KoJi-Bo, 1mrT.

HNurepsai onpoca

HJonycrumas
MOTPelIHOCTh

IIpumeyanue

COI[Gp)KaHI/Ie ra3oB B

4 - 20 MA v nudpoBoit

He pexe 1 pazaB 4

OcnosHas - 1,0%,
TemneparypHas - He
oomnee +0,3% B pabouem

IPUOOP KOHTPOJIS
pacTBOPEHHBIX Ta30B,

macie’ 0 - 1500 ppm 1
BBIXO[ qaca JUara3oHe TeMIepaTyp, | ycTaHaBIMBAaeTCs Ha
BpPEMEHHOM npeiid - He | Tpanchopmarop
oouee 0,2% B roJ
CopneprkaHue BiIary B 0 -30 o/t 4 - 20 MA nm nudpoBoit 1 He pexe 1 pazaB 4 To xe JlaTYMK BIarocoAep KaHus
macie' BBIXOJ Jaca Macrna
ATYUK BJIATOCO/ICPIKAHHS
TemnepaTypa HUKHHUX o 4 - 20 MA (mm He pexe 1 paza B A AP N
.. ) munHyc 60 - + 100°C 1 To xe WIN CHEIMATN3UPOBAHHBIN
C0EB Macya conpotusienue Pt100) 15 MmuayT
JaTYUK
aBJICHHE Macya kaxzoro BBoga | He pexe 1 pasa B 1 aTYUK Ha BBOJE (IS
A 0-6 xI'/cm? 4-20 MA ¢ A p p To xe A e (1
BBOJIOB BH u CH MUHYTY repMETHYHBIX BBOJIOB)
JMCKpeTHBIE CUTHAJIBI
o 1-my Ha
[Torok macna B . YE He pexe 1 pazaB 1
«Cyx0il KOHTaKT» KaX (bl JaT4YMK Ha OXJIaguTese
OXJIAAUTEISX ceK
OXJIaIUTEIb
Tpanchopmartop He pexe 1 pazaB 1

OTKJIIOUCH/ BKITFOUEH

«Cyx0it KOHTaKT»

1

CCK

ot P3A moacranuun

2
PeKOMeHI[yeTCSI MIPUHUMATb JaHHBIC CUTHAJIBI 11O HI/I(I)pOBOMy IMMOCJICA0BATCIIbHOMY KaHaJly CBA3U IIPHU HAJIUYHHU Y JaTYHMKaA TaKOr'o BbIXO/1a.




Jns dhuzmdeckor peanusaiuu yKa3aHHbIX KoMMyHuKaruid CM nomkHa UMeTh
M30JIMPOBAHHBIE OT COOCTBEHHBIX BBIYUCIUTEIBHBIX CPEJICTB  HMHTEPQEHCHI.
M3onsamus mexay anekrpuueckumu nenssMu CM u nensmu uHTepdeiica RS-485
JOJKHA BBIIEPKUBATH 0€3 Mpo00s MPU HOPMAJIBHBIX YCJIOBHUSIX JKCIUTyaTallud B
T€UEHHE | MUHYTBHI UCHBITATEILHOE HAINPSKEHUE IEPEMEHHOIO TOKA YacTOTHI OT 45
1o 65 I'u ¢ neiictBytomum 3HaueHueM 2000 B (mo 'OCT 21657-83).

[IporpammHBIe U TEXHUYECKUE CPEACTBA JOJKHBI 00ECIIeYMBATh BO3MOXKHOCTh
dbopMHUpOBaHUS ~ PENEHHBIX  CHTHAJOB  MPEAYNPEAUTCIBHOW W aBapUHOU
CUTHAIU3ALINY.

[IporpamMmHBIE CpelcTBa BCEX YPOBHEM CHUCTEMBI JIOJKHBI OOECIeurBaTh
BO3MOXKHOCTh MapaMeTpu3allii M KoHQurypuposanus. OOecrieyeHUe 3TOro
TpeOOBaHUSI TOKHO BBITIOJHSITHCS 0€3 BBIBOJA CUCTEMBI U3 pEeKUMa PaOOTHI.

[IporpamMMHBIE CpeACTBa CHUCTEMBbI JOJKHBI BKJIIOYAaTh B ce0s CpeacTBa
TECTUPOBAHUS HA OOBEKTE IKCILTyaTaIUH.

[IporpaMMHBIE CpeICTBA CUCTEMBI JOJDKHBI IPENYyCMAaTPUBATH CEPBUCHBIE
GyHKINH, TaKMe Kak KaIMOpOBKAa M METPOJIOTMUYECKas aTTeCTalus W3MEPUTENbHBIX
KaHaloB, mpoBepka  wucnpaBHocth  YCO  JMCKpPEeTHOro  BBOJA/BBIBOJA,
MOCJIEA0BATEIbHBIX KAHAJIOB CBSI3U, YACOB PEaJIbHOIO BPEMEHU U T.II.

5.2. Hape:xxHocTh TexHM4Yeckux cpeacts CM.

Brei0pansbiii komruieke texuuueckux cpencts CM (KTC) yposseit I, 1T u 111
JOJDKEH oOecreunBaTh B COOTBETCTBUU ¢ TpeboBaHusiMu k ACY TII caepyromue
MOKa3aTesd HaJIeKHOCTH:

* JUIS MOJYJIEW KOHTPOJISI U YIIPABIICHUS - CPOK CiIy»KObI He MeHee 150000 y,
HapaboTka Ha oTka3 - 50000 u;

*  PEMOHTONPUIOJHOCTH: KTC o0ecrieuynBaer cpenHee BpeMms
BOCCTAaHOBJICHHMSI MpU OTKaze He Oonee 1 yaca (0e3 ydera BpEMEHHU OXHIAHUS
00CITy>KUBaHUS);

* BCE OJIHOTHUIIHBIE MOJAYJIM KOHTPOJIA U yHPABICHUS JOJKHBI 00€CIIeunBaTh
MOJIHYI0 B3aMMO3aMEHSAEMOCTh 0€3 TOJICTPOMKM M PEryJIMpOBKH B IMpOLECCe
AKCILTyaTal|H.

OTkiroueHre win Beixo u3 ctpost APM onepaTtopa He OJKHBI NPUBOJIUTH K
MOTEepPEe HAKOIJIEHHOM U ONepaTUBHO MOJy4YaeMOM Mociie OTKI0YEHUsI HH(OopMauu.

[Mutanue [ITK II ypoBus u APM oneparopa HOMKHO OBITH OCYIIECTBICHO
yepe3 UCTOYHUK OecriepeOONHOro MUTaHuUS.

Cucrema J0KHA aBTOMAaTUYECKH BOCCTaHABIMBATh CBOIO pabOTOCIIOCOOHOCTD
I10CJIE HECAHKI[MOHMPOBAHHOI'O OTKJIOYEHUS U NOCIIEYOUIErO BKIFOUEHHS TUTAHUS.
5.3. DJIeKTPOMATrHUTHAsI COBMECTUMOCTDH TeXHUYeCcKuX cpeacts CM.

[Io TpebGoBaHMsIM K DJIEKTPOMAarHUTHOM COBMECTUMOCTH TEXHUYECKHE
CpeacTBa cucTeMbl JOJDKHBI cooTBeTcTBOBaTH 'OCT P 51317.4, B TOM UmcIe:

* 0 YCTOWYMBOCTH K KOJE€OATEIbHBIM 3aTyXaIOIIMM IIOMEXaM - [0 CTEIECHH
&KeCTKOCTH 3 B cooTBeTcTBUU ¢ TpeboBanusamu 'OCT P 51317.4.12;

* 0 YCTOMYMBOCTH K BO3ZICHCTBHIO JJIEKTPOCTATUYECKUX pPa3psioB - IIO
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crenienu xectkoct 3 mo I'OCT P 51317.4.2;

* [0 YCTOMYHUBOCTH K BO3JICUCTBUIO MUKPOCEKYHIHBIX UMITYJIbCHBIX TTOMEX
OOJIBIION DHEPrUU MO UEMSIM MUTAHUS U M3MEPUTENbHBIM IEMsM - IO CTENeHU
ectkoctu 4 mo I'OCT P 51317.4.5;

* [0 YCTOMYHMBOCTHU K BO3JICMCTBUIO HAHOCEKYHAHBIX UMITYJIbCHBIX MIOMEX MO
LEMSIM MMUTaHUSI U U3MEPUTEIbHBIM IENsAM - 1o cteneHu xectkoctu 4 o 'OCT P
51317.4.4;

* 10 YCTOWYMBOCTU K JUHAMUYECKUM H3MEHEHUSM HANPSOKCHUS MUTaHUS -
o crenenu xxectkoctu 3 mo 'OCT P 51317.4.11;

* TEXHUYECKHE CpEJCTBAa IO YCTOWYMBOCTH K TIEPEUYUCICHHBIM BBIIIIE
BO3JICHCTBUSIM JIOJDKHBI OTBEUYaTh KPUTEPHUIO KadecTBa (yHKIMOHUpOoBaHUs B
(mormyckaroTcsi KpaTKOBPEMEHHbIC HApyIIeHUS (PYHKIIMOHUPOBAHUS WU YXYIIICHUE
napaMeTpoB C MOCJIEAYIOIIMM BOCCTAaHOBJICHUEM HOPMAIBHOTO (PYHKIIMOHUPOBAHUS
0e3 BMeIIaTeIbCTBA OIlepaTopa);

* 0 U3JIyYaeMbIM [IOMEXaM TEXHUYECKHE CPEJCTBA JOJIKHBI YIOBIETBOPSATH
HOpMaM [OMEXOAMHUCCUU  (MHAYCTpHAIbHBIM panuonomexam - HWPII) s
obopynoBanus kiacca A o 'OCT P 51318.22 B Tom uucine no uznyyaembiM UPII u
KOHAYKTUBHBIM WPII Ha ceTeBBIX 3aKkMMax M MOPTAX CBSI3H.

5.4. YesoBus dkcIiIyaTanuu Texanueckux cpeacrs CM.

Texnuueckue cpeacrBa ypoBHer | m Il paszmemaroTcs HENMOCPEACTBEHHO HA
TpaHchopmarope wid BOIM3M Hero. JlaHHBIE cpeAcTBa JOKHBI YJIOBIETBOPSTH
CJIEAYIOIIUM SKCIUTYaTallMOHHBIM XapaKTEPUCTUKAM:

* pabouas Temmeparypa okpyxarorieit cpenst (—60 ... +40)°C;

e ycnosus xpanenus kareropuu 2 o I'OCT 15150;

*  OTHOCHUTEIbHAS BJIAXKHOCTH HE BhIIIe 95% mipu +25°C;

* arMocdepnoe nasienue (84 ... 106,5) klla;

*  CTEIICHb 3alUTHI HE HIXKE [P54;

e MexaHu4deckue (pakTopsl - mo rpymnime M6.

Texnuueckue cpencrsa ypoBHs III pazMmemaroTcs B CyXHX OTaIlIMBa€MbIX
(KOHAMIIMOHUPOBAHHBIX) TOMEIICHUSIX C YCIOBUSIMH DKCIUTYaTaINN:

* pabouas Temmeparypa okpysxarorieit cpenst (+15 ... +35)°C;

*  OTHOCHUTEIBHOU BIaXHOCTH HE Bbie 90% npu 25°C;

* armocdepnoe gasienue (84 ... 106,5) klla;

* CTeneHb 3amuThl He Hibke 1P40;

* MexaHudeckue GpakTopsl - o rpymmne M 39.

5.5. TpeOoBaHusi 0€30IIACHOCTH.

TexHudeckue CpencTBa MOJDKHBI OOECMeYMBATh 3aIUTy OOCTY>KUBAIOIIETO
MEePCOHAJIa OT MOPAKEHUS JIEKTPUYECKUM TOKOM B COOTBETCTBUU C TPEOOBAHUSIMU
['OCT 12.2.003 u T'OCT 12.2.007.0. 1o ciocoOy 3amuThl YelIoBeKa OT MOPaKEeHUs
AIEKTPUYECKUM TOKOM TeXHUYECKHUE cpecTBa CM TOIKHBI COOTBETCTBOBATH KJIACCY
01 mo I'OCT 12.2.007.0.

[To ycnoBusM mnoxkapoOe30MacHOCTH TexHuueckue cpencrBa CM  TOJDKHBI
cootBercTBOBaTh HOpMam ['OCT 12.1.004 u 'OCT 12.2.007.0.

TpeboBanus K OpraHu3aldyd JJICKTPONUTAHMS, KOHTYPOB 3al[UTHOIO
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3a3eMJICHUS, K TTPOKIIAJIKE CHIJIOBBIX U CUTHAIBHBIX KaOeIell TEXHUYECKUX CPEJICTB - B
coorBerctBun ¢ PJI  153-34.1-35.137-00 (CO 34.35.137-00) «TexHuueckue
TpeOOBaHMSI K TOJCUCTEME TEXHOJOTUYECKUX 3alllUT, BBIMOTHCHHBIX Ha 0ase
MHUKPOIIPOIIECCOPHOU TEXHUKI.

6. TpeOoBaHus1 K MATEMATHYECKOMY O0eCIIeYeHH IO

6.1. O0uue TpedGoBaHMSs.

Marematuyeckoe oOecriedeHrne JODKHO — MOJAJEP)KMBATh  BBITIOJTHEHHE
bynkunit CM, peanu3yeMbIX IPOrpaMMHBIM MIyTEM, B TOM YHCIIE:

* QIrOPUTMOB TpHUeMa M 0O0pabOTKM BXOAHOW WH(OpPMAIUU O COCTOSIHUH
KOHTPOJIMPYEMOTro 00OpyAOBaHWs, B TOM YHCIE, MPOTPAMMHYI0 (QHIBTpAIHIO C
HACTpaWBaeMbIMH  MapameTpamMud  (GUIBTPOB, TMPOBEPKH  JOCTOBEPHOCTH U
CTaTUCTHYECKYI0 00pabOoTKy BXOJAHOM MH(DOpMAIUY;

* QIrOPUTMOB MaTEMATHYECKUX MOJENeH, JHUarHOCTUPYIOUIUX TEKYyIIee
COCTOsIHME 000pY10BaHMs U (POPMUPYIOIIMX IPOTHO3 MO OCTAIOIIEMYCS PECYPCY;

e anroput™MoB  (GOPMHUPOBAHUSA  NPEAYNPEAUTETbHBIX, aBApUNHBIX U
JMArHOCTUYECKUX COOOIICHHUI;

*  aNrOpPUTMOB 3aLIUTHI HH(GOPMALIMU OT HECAaHKIIMOHUPOBAHHOIO JIOCTYTIA;

* anropuT™MoB (HOPMHUPOBAHHS U PAOOTHI C JOJATOCPOUYHBIMU apXuUBaMu (TIpu
peanmuzanuu CM B Bujie CaMOCTOSTEIHHOM MOJACUCTEMBI ¢ COOCTBEHHBIM APM);

* aNrOpPUTMOB JIMArHOCTHKU COCTOSIHHS M BBISABIICHUS HEUCIIPaBHOCTEH U
OTKa30B coCTaBHBIX yacTeil CM ¢ TOUHOCTBIO A0 €AMHULIBI 3aMEHBL;

*  ANropuTMOB peanu3anuu cBsizu CM noacucreMamMu BEPXHETO YPOBHS.

6.2. TpeOoBaHMsi K PyHKIUOHAJIBLHOCTH MPOTrPAMMHOI0 o0ecreyeHus.

[Iporpammuoe ob6ecnieuenue CM gomkHO oOecreuyuBaTh BBHITIOJHEHUE
CIEeYIOMUX (PYHKITUH:

* oTOoOpa)keHHE B pealbHOM BPEMEHHU MAHHBIX OT MEPBUYHBIX AATYUKOB U
pe3yNIbTaThl PACUETOB 10 MATEMATHYECKUM MO/IEIISIM;

*  BBOJ MHGOPMAIIUHU B IUATIOTOBOM PEKUME;

*  KOHTpPOJb BBIX0/1a CUTHajia  3a  YCTaHOBJICHHBIC peebl
(mpexymnpenuTeNbHBIN, aBAPUIHBIN U T.J1.) ¥ BO3BpAT CUTHAJIA B HOPMY JUISl KaXI0TO
PETUCTPUPYEMOTO TApaMETPa;

* paboty ¢ 6a3oii TaHHBIX.

* TECTUPOBaHWE M CAMOAMATHOCTUKY KOMIIOHEHTOB TEXHHYECKHUX U
MPOrPaMMHBIX CPEJICTB;

* apxXWBHpOBaHUE HHPOPMAIIIH;

*  3amuTy MH(POpPMALINH;

e obecreueHNe CAaHKIIMOHWPOBAHHOTO JOCTyNMa K WH(OpMAaIWH, 3amuTa OT
HECaHKIIMOHUPOBAHHOTO JJOCTYTA:

* (QopmMupoBaHUE OTYETHBIX JOKYMEHTOB;

*  OpraHU3alMIO BHYTPUCHCTEMHBIX KOMMYHHUKAIUK MEX Ty KoMroHeHTaMu CM;

* OpraHu3zaluvio HHYOPMALIMOHHOTO OOMEHA C BEPXHUM YPOBHEM.

* OTKa3bl U cOou B pabOTe MPUIIOKEHUI HE JOJDKHBI TPUBOIUTH K OTKa3aM B
paboTe ONMepaMOHHBIX CUCTEM;
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*  COBMECTHMOCTH OOHOBJICHHI;

Nudopmanmonnas 6a3a JaHHBIX JOHKHA COJAEPIKATD:

*  OIEpPATUBHBIN paszen, OTpaXKarOIIUN TEeKyllee COCTOSIHUE
KOHTPOJIUPYEMOTO 00BEKTA;

* ONEPaTUBHBIA  pA3LEN, OTPAKAIOLIMKA  COCTOSHHE  ABAPUMWHBIX W
MpEeaYNPEAUTEIbHBIX CUTHAJIOB;

* COCTOSIHUE CUTHAJIOB yIIPaBJIECHUS;

*  COCTOSIHME OOBEKTOB YIIPaBJICHUS;

* PETPOCHEKTHBHBIA pa3fei, COAEpKAIUMM JaHHbIE [JI1 aHAIU3a U
CTATUCTUYECKON 00pabOTKH.

JIOMKHO WCIONB30BATHCA TOJBKO JIMIIEH3MOHHOE 0a30BOE MPOTrpaMMHOE
o0ecrieueHue ¢ MPeI0CTaBICHUEM COOTBETCTBYIOIINX CEPTH(PUKATOB U JTUIICH3UN.

Bce Bxomsmee B xomiuiekT CM mporpaMMHOe 0O€ecreyeHue JIO0KHO OBITh
MOJIHOCTBIO PyCU(PULUPOBAHO.

6.3. 3amura nadopmMaunmu cucTeM MOHUTOPUHTIA.

3ammTa OT HECAHKIMOHWPOBAHHOTO JOCTyIa JOJHKHA OBITh HIASHTUYHOMN
crioco6am 3amuthl AaHHbIX ACY TTI, npunsTOi 11 TaHHOW MOJICTAHIIUH.

[IporpammHO -  TexHuueckue  cpeanctBa APM mo  ycimoBusm
(GyHKIMOHUPOBAHUS JOHKHBI 00€CTIEUNBATD:

* 3amuTy wuHPOpManUM OT HecaHKnmuoHupoBaHHoro mpoctyna (I'OCT P
51725.6-2002, 'OCT P 50739-95);

* COXpaHHOCTb HMH(OpPMAllMM B MPOIECCE €€ XpPaHEHHWS Ha MAIIWHHBIX
HOCHUTEJISIX.

3amura wHOOpPMAIIMK OT HECAHKIIMOHUPOBAHHOTO JOCTyNa JIOJDKHA
o0OecreuynBaTbCsi C TMOMOIIBI0 CHUCTEMBI MapoJied MpU TOMBITKE BXOJa, 3aIlHCH,
KOPPEKIUHU WIH YOAICHHS HHPOPMAIIHH.

3amuIeHHocTh  WHGOpPMAMK  OT  HECAHKIMOHUPOBAHHOTO  JIOCTYTIA
OpraHU3yeTCsl MPOrPaMMHO-aNNapaTHBIMU CPECTBAMU 3alUThI, KOTOPHIE JTOKHBI
00eCIeYnTh:

* TapaHTUPOBAHHOE pasrpaHUUYEHUE JOCTyINa K HHpopmaiuu (10 ypOBHSIM
OTBETCTBEHHOCTH );

*  PErucCTpalui0 COOBITUM, HMEIOIIUX OTHOIIEHUWE K 3allUIIEHHOCTH
uHpopmanuu;

* PETUCTPALMIO KOPPEKUMU TEXHOJIOTUYECKOW MpOrpaMMbl, H3MEHEHUS
napaMeTpoB (BO3MOXHOCTh OTMEHBI U3BMEHEHUI );

e obecrnieyeHue AOCTyMa TOJBKO TOCJE MPEabsBICHUS HACHTU(DUKATOpPA U
JIUYHOTO TapOJIsl.

[Ipu 3anmucu wHpOpMaMK B OMEPATUBHBIA apXUB MOXET ObITH oOecreueHa
CUHXpPOHHAsl 3aluCh MH(OpPMAIMKM HA PE3epBHBIA HOCUTENh, B KAYECTBE KOTOPOIO
MOKeT ObITh MaccuB AuCcKOB (Raid Array), 3epkanbhbiii cepsep ACY TII u .11

[IpaBa goctyna v 0053aHHOCTH Ka)XJI0TO OIepaTopa CUCTEMbI YTOUHSIOTCS Ha
ATare BBHIMOJHEHUS paboyeil TOKyMeHTaIUH.

7. TpeooBanus k peaausanuu I yposua CM
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* eIuMHOOOpa3HOe TpeiacTaBieHHEe HMHPOpMAUMU JiA  ONEPATUBHOTO
nepcoHana B coorBercTBuM ¢ TpedboBanusimu ACY TII, ACATY u ACTY;

e monydeHue onepatuBHbIM nepconanom Ha APM OII (B coctaBe ACY TII)
JOTOJIHUTENbHON MH(OPMALUK, TMO3BOJISIONIEH TEpPCOHATy YTOYHUTH OICHKY
TEKYIIETO COCTOSIHUS TpaHC(hOopMaTOpHOro 000pyAOBaHUS;

* JIOKQJIbHBIA WM YNAJIEHHBIA JOCTyNnl K JaHHbIM CM C UCHOJIb30BAHUEM
pecypcoB ACY TII, ACATY u ACTY B Tom uucine, WEB - goctym.

NudopmarnmonHoe B3auMoeCTBUE vMexay Il wm III ypoBuamu CM
IPOBOJUTCS B COOTBETCTBUU C TPEOOBAHUSMU OJTHOTO U3 CIEAYIOINX UHTEP(EICOB:

- pusnueckmii uarepdetic Ethernet, mporokon TCP/IP, ckopocts 10/100 M6/c;

- puzmueckwuii untepdeiic RS-485.

[Ipn peanuzammu OPC-npoToKosa AOMKHBI OBITh HPHUHATHL MEPBI MO
MPEIOTBPALCHUIO MOTEPU «KOPOTKHX» CHTHAJIOB (JJIMTEIBHOCTHIO MeHee 1 cek).
KonkpeTtnbii Tun nporokona cssa3u mexay Il ypoaem CM n ACY TII, a Takxke
¢dusnueckas cpena mnepenayd (Mellb, ONTHUKA) COIJIACOBBIBAETCS C IMOCTaBIIUKOM
ACY TII na cranuu pa3pabOTKH TEXHUYECKOTO 3a/1aHMUS.

JomxeH OBITh TakKe NPEIyCMOTPEH HEMPEPBIBHBIM KOHTPOJb COCTOSHUS
udpoBOIl CBSI3M MEXIY YpOBHSIMH, Kak co cTopoHbl ACYTII, Tak u co CTOpOHBI
CM.

HeoOxomumo obecreuynTh aBTOMAaTHYECKOE BOCCTAaHOBJIEHHE CBSI3U IOCIIE
oOpsiBa cBsi3u U npu nepe3amnyckax, kak [ITK ACYTII, tak u koutpomepos M.

8. Texuuveckoe 00CIy;KMBaHHE U MeTpoJIoru4eckoe odecnedyenne CM

Jnst obecnieyeHust (PyHKIIMOHMPOBAHUSA CUCTEMBI B IMPOLIECCE IKCILTyaTaLlUH
COrJacHO TpPeOOBaHUSAM TEXHUYECKOIrO 3aJaHusi, JOJKHBI ObITh pa3pabdoTaHbl U
OTpaX€Hbl B PYKOBOJCTBE MO 3KCIUTyaTallUd MEPONPUATHS IO TEXHUYECKOMY
00CITyKUBAHMUIO.

TpeOoBaHus K MeTposioruyeckuM xapakrtepuctukam CM  omnpenenstorcs
Hopmamu PJ[ 34.11.321-96, TexHuuecKUMU HOpPMaMU Ha OOOPYJIOBaHHE, a TaKKe
XapaKTepOM HUCIIOJIb30BAHUS PE3YJIHTATOB U3MEPEHHUIA.

[Ipn HEOOXOAMMOCTH TPOBENICHUS KaTUOPOBOK M MOACTPONKH TEXHUYECKHX
CpEICTB B Tpolecce MPOPMIAKTUIECKUX PEMOHTOB, JODKHBI OBITH pa3pabOTaHbI
METOJMKHA TIPOBEACHMUSI YyKa3aHHBIX pabdoT, METPOJOTrMYeckoe oOecreueHue Hu
TEXHOJIOTHUECKOe MporpaMMHoe obOecrneueHue. Yactota m 00BbEM TEXHHUYECKOTO
OOCITy’)KMBaHUSI ~ MEPBUYHBIX  JAaTYMKOB,  OMPEAENACTCS  IKCIUTyaTallMOHHOU
JOKYMEHTAIMEM, HO ToJKHA ObITh He yaie | pa3a B roa. KanubGpoBka u noactpoiiku
TeXHU4ecKux cpeacts CM Mexay npoueaypaMyu TEXHUYECKOro OOCIY>KUBAHUS HE
nomnyckatorcsi. KanuOpoBku U mojacTpoiiku TexHuueckux cpeactB CM He JOJIKHBI
TpeOOBaTh OTKJIIOYEHUH WM HApYLIEHUH HOPMAIbHBIX PEXKUMOB PabOTHI
TpaHc(hopMaTOpHOTO 0OOPYIOBAHUS.

9. KommiaekT nocraBku CM
B tunoBoit koMIuiekT moctaBku 06opyaoBanus CM 10JKHBI BXOJAUTH:
* KOMIUIEKT JaTYUKOB U CHCTEM M3MEPEHHs corjiacHo Tad. 2. Jlomyckaercs
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MOJTHAsl WJIM YacTHYHAS TIOCTaBKAa NEPBUYHBIX JATYMKOB B COCTaBE KOMILICKTHOM
MOCTaBKH TPaHC(HOPMATOPHOTO 00OPYIOBAHUSI.

e 00K (0JIOKM) MOHUTOPHUHTIA;

* [IITK yposns III;

*  CHEIUATM3UPOBAHHOE MPOTPaMMHOE OOECIedeHHE Ha JKECTKOM HOCHTENe
(CD-ROM);

e xommiekt 3UII;

* KOMIUICKT OJKCIUTyaTal[AOHHOW JOKYMEHTAIlMd B COOTBETCTBHUU  CO
crannaptamu ECK/I.

10. 'apaHTHIIHBIA CPOK IKCIIYyaTANMH TeXHH4YecKnX cpeacts CM

[apanTuiineiii  cpok dkcIuryatanuu obopynoBanus CM  gomxkeH OBITH
YCTaHOBJICH HE MEeHee 36 MecsIIeB C MOMEHTa Havajia KCIUTyaTalllu, HO He Oonee 42
MECSIIEB C MOMEHTa OTIPY3KHM OOOpYAOBaHUS HW3TOTOBUTENEM (ITOCTABIIUKOM).
["apanTuiinple 00sA3aTeNbCTBA 3aBOJA-U3FOTOBUTENS JOJDKHBI PACIpPOCTPAHATHCA
TaK)K€ Ha BCE BUJIbl IPOrPAMMHO-TEXHUYECKOTO 00€CTIEUEHUS.

11. Joxkymentauusa k CM

B TumoBoii kKoMIUIeKT mocTaBku obOopyaoBanus CM 1okHa BXOJIUTH
CJIEeIyIOIast JOKYMEHTAIU:

MPOEKTHasT JOKyMEHTalusi (JOKyMEHTalus, TepeaBaemMas B MPOEKTHYIO
OpraHu3allyIo 10 Hayalia MPOCKTUPOBAHMS ), B TOM YHUCIIE:

e oO1ree ONMMcaHNue CUCTEMBI

e  rabapuThl, BEC U CIOCOOBI KPEIIeHHs MKapHOTO 000PY1I0BaHUS U MOJBOA
kabenen

*  poja TOKa, MOTpediiseMasl MOIIHOCTh, CEYCHHUE MUTAIONUX KaOelen — Jyis
kaxaoro mkada (obopymoanus) B coctae CMTO.

*  CXEMbI KaOeIbHBIX CBS3EH

*  PEKOMEHJAIUU [0 MOHTAXY 000PYyI0BaHUS U KaOEIbHBIX CBS3CH.

*  CXEMbI NOJKIIOUYEHUM BHEITHUX CBs3el (B ToM uucie — no uensim TT, TH)

. nepeyeHb Bcex curHaioB ot CM, mnepemaBaembix B ACYTII u
uupkyiupytomux B CM - ¢ yka3aHHeM IIKalbl, €AUHUIBI MU3MEPEHHS, YCTaBOK
(mepemaeTcst MOCTaBIIUKOM);

HKCIUTyaTallMOHHAs! JOKYMEHTAIIUS, B TOM YUCJIE:

*  PYKOBOJCTBO aJMUHHCTpatopa u oneparopa CM;

*  PYKOBOJCTBO IO 3KCILTyaTalllu;

*  UHCTPYKIMS IO MOHTaXY U IMYCKY B IKCILTyaTallHIoO;

* macnopTa Ha cocTaBHble yactu CM;

e BenoMocTh 3UII;

*  BEIOMOCTb JKCIUTYyaTal[MOHHBIX TOKYMEHTOB;

* JIMIEH3UU Ha MPOTPaMMHOE 00ECIICUCHHUE;

*  PYKOBOJICTBO MO YCTaHOBKE JATYUKOB (TIPU HEOOXOAMMOCTH);

*  METOJUKHU MOBEPKHU U3MEPUTEIbHBIX KAaHAJIOB (MPU HEOOXOIUMOCTH).
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JlokymeHTarust A0mkHa ObITh oopMiIeHa B COOTBETCTBUH C TPEOOBAHHIMU K
ACY TII noacranuum.

B skcrutyaTaninoHHOW MOKYMEHTAIlUHM JIOJDKHBI OBITH TPUBEIACHBI OIMMCAHUS
UCIIOJB3YEMBIX PacYeTHO-aHAIUTUYECKUX MOJIEIEH M YKa3aHUsi MO MX HACTPOUKE
(KoH(UTYpUPOBaAHUIO) JIJI1 KOHKPETHOTO TPaHCHPOPMATOPHOTO 000PYIOBAHUSI.

12. O0y4enue nepconasna

[TocraBmuk CM 00si3aH TIpoBecTH OOyYeHHE TIepCcOoHala 3aKa3uuka IIo
BOTIPOCAaM JKCIUTyaTalluy U OOCTYKHBAaHUIO CUCTEMbl MOHUTOPUHTA U JUArHOCTHUKH.

OOydeHHne IIOJDKHO TPOBOJUTHCS IO TPOTpamMMme, COTJIACOBAaHHOW ¢
3aKa3YHUKOM.

[To oxoHyaHWM OOy4YeHUsS NOKEH OBITh BBIIAH CEpTUPHUKAT O MPOBEICHUU
oOyueHus.
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[Tpunoxenue 1
Kk Crangapry
(pexomeHnayemMoe)

Conep:kanne THIIOBOI MPOrpaMMbl IPHEMO-CIATOYHBIX UCIIBITAHUI
OOBEKT UCTIBITAHUM.
CpenctBa UCTIBITAHUMN.
[ToaroroBka K UCIBITAHUSIM.
[Topsimok ucnbITaHUM.
Odopmienne pe3ynbTaToB UCTIBITAHHH.

6. Ilpumoxenne 1. Meroguka DPOBEPKH DIEKTPUYECKON IPOYHOCTH
W30S H.

7. Ilpunoxenune 2. MeToauka NpoOBEPKHU LENEH MUTAHUS.

8. Ilpunoxenue 3. MerToauka HCHBITAHUM CpPEICTB  BBOJA-BHIBOJIA
aHAJIOTOBBIX U IUCKPETHBIX CUTHAJIOB.

9. Ilpunoxenue 3. Meronuka IPOBEPKHU (GyHKIMOHUPOBAHUS
peaNn30BaHHBIX MOJIENIEN U SKCIIEPTHBIX OI[EHOK.

10. ITpunoxenue 4. Metoauka npoBepku cpencts cBsizu ¢ ACY TII.

11. Tlepedyenp mpubOpPoB M 00OpYyAOBaHMS, HEOOXOAUMBIX JUISI TPOBEICHUS
VCIIBITAaHUU.

Nk =
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[Tpunoxenue 2
k Crangapry
(oGs3arenpHOE)

TpeOoBaHus K KOHCTPYKUMH 0aka TpaHcdopMaTropa AJs NOAKJIIOYEHHS
NpuOOPOB U3MEpPEeHH ra30BJIAroCoAepKaHus TPaHc(popMaTopHOro MacJia

Jiss  u3MepeHus Ta30BIarocoiiepkaHuss B TpaHC(HOPMATOPHOM — Maclie
CYIICCTBYIOT JIBA THIIA MPUCOCTUHCHHS IPUOOPOB:

- yCTaHaBIIMBaeMbIe HETIOCPECTBEHHO Ha Oake;

- BBIHOCHEIE.

TpeboBanus:

1. I monTaxka mpubopoB Ha 6ake (Puc. I13.1.a, 0):

1.1. Heobxomumo yCTaHOBUTH TMOBOPOTHBIM BeHTWIb Y50 (mmpm
YHU(DUIIMPOBAHHON TMOCTAaBKE BEHTWJIb JIOJDKCH OBITH 3ariiylieH) Ha IOCaJ0vHOE
mecto d=1", 1.5", 2.5" (NPT). [Jnuna TpyO nisi mpuCOEIUHEHUS TPUOOPOB HE
JI0JI>KHA MPEBBIIATH O::d.

[TocamouHoe MeCTO H3TrOTaBIMBACTCS W YCTAHABIMBACTCS Jii KOHKPETHO
BBIOpaHHOTO MpruOopa. MecTo yCcTaHOBKHU MPUOOpa ONpeeseT 3aKa3vuK.

1.2. PexoMmeHIyIOTCS MECTa YCTAHOBKHU:

— HWXKHAA BBIXOJIHasg TpyOa paavaropa OXJIKIEHHUS IMEPBOTO OXJIAJAUTENs
(mns cucrembl oxnaxaenus /Il Ha HarHeTaTeabHOM CTOPOHE MAacjIoHAcoOca MPHU €ro
HIDKHEM JIMOO BEPXHEM PaCIIOIOKECHUN);

— JUIsl CUCTeMBbI oxJaxaeHus /1 - Ha Topiie 00bEAMHUTEIBHOTO BEPXHETO UIIH
HIKHETO KOJUIEKTOpa.

MoryT ObITH TPETYCMOTPEHBI APYTHE MECTA YCTAHOBKHU:

— Ha ypOBHE HAIlOJIHUTEILHOTO BEHTWIS (BEPXHsIS 4acTh 0aka);

— Ha BEpXHEW BXOJHOH TpyOe pamuaropa (s cuctembl oxnaxaenus L[ Ha
HarHeTaTeJIbHON CTOPOHE HAcOCca MPHU €ro BEPXHEM PACIIONIOKEHUN );

— Ha ypOBHE CIMBHOTO BEHTWJIS (HIKHSS 4acTh 0aka) - Xy I BapHaHT.

1.2.  VYcraHOBKa - TOPU3OHTAJIBHO B COOTBETCTBUU C 3aBOJICKMMH YEPTEKAMHU.

1.3. 3ampeiieHa ycTaHOBKA:

— B MecTe u3ruda Tpyosi;

— Ha BIIyCKHOW CTOPOHE Hacoca.



20

é Tpamcdoprmarop
/ Hacoe

* s

]

—

H amp asmerme
IOTOKA _é ‘

LIAcIIa

Pagrratop
XTI B HEL

Mpwfop MEMepeHA Tas0EIATOCOSEH A
(P eEOMEEAY M0 MECTD Y¥OTAHOEEE)

Puc.I13.1.a. MecTa ycTaHOBKHM MpUOOPOB HA Oake.

Pamarop
T AT E B
Fomesrop [Mpubop rEmepetnm
/T3 OBIIAT0C OfEfEaHA
Tpascdopmarop 1 I‘:[I 7]
(pearTop) . [] [1

Puc.I13.1.6. YcranoBka npubopoB Ha 00BETUHUTETHFHOM KOJUIEKTOPE PAIMaTOPOB OXJIAXKICHUSI.

2. Jlns mpuOOpOB BHIHOCHOT'O THUIIA, YCTAHABIMBAEMbIX HA OTAEIIBHO CTOSLIEH
cToiike psasioM ¢ 6akom (cMm. puc. [13.2.a, 0):

2.1.  Jlna moHTa)ka HEOOXOAUMO JIBa MOCAJOYHBIX MecTa d=1/2" ¢ BEHTHIIEM
(NPT).

2.2. PexomeHJyeMmble MECTa YCTaHOBKM BEHTWJISI OTOOpa Macia C Jy4lIuM
nepeMeniMBaHueM Macia (aKTUBHBIN MOTOK Macia), 00g3aTeIbHO BbIIIE YPOBHS JIHA
Oaka TpaHchopmaropa He MeHee /8" (460 MM), Hampumep: BCIOMOTATENIbHBIC
BEHTHWJIH, KOHTYP aKTUBHOTO OXJIAXKICHUSI.

2.3. PexoMeH1yeMoe MECTO YCTAaHOBKH BEHTHUJISI BO3BpATa MAaclia pacroloKeHO
B HI)KHEH yacTu TpaHcopmaTopa, HallpuMep: BEHTWIb CJIMBa Maca.

2.4. Bentunu ot6opa 1 BO3BpaTa Maciia yCTaHaBIUBAIOTCS C PaCYETOM:

— JUIMHA KaHAJIOB 0TOOpa M BO3BpaTa Macia He JIOJKHA MPEBBILIATE: 0TOOp -
0.5 M, Bo3Bpar - 10 ™,

— BEHTWIb BO3BpaTa Macia JOJDKeH OBbITh pACMOJOXKEH Ha YJaJICHHOM
PACCTOSIHMM OT MacjaoHacoca,



21

— pacCTOSIHHE MEXy BEHTHUISIMU He Oomee 1 M,

— TpyOKH st oTOOpa W BO3BpaTa Maciia JIOJDKHBI UMETh U3TUO WU TETII0
JUTSI KOMIICHCAITUU TEMIIEPATYPHOTO PaCIIUPEHUSI.

— CTOWKa C NOpudOpOM YCTaHABIMBAETCA PSAAOM C OakOM C Y4YeTOM
OTpaHUYCHUS JIJTUH JTUHUN 0TOOpA.

2.5. TlepexomHble amanTepbl MOTYT YyCTaHaBIUBAThCA TIO0 TPeOOBAHUIO
3aKa3zyuKa.

L

_,—o—'—"'-'_‘_'_’
CTOHKA C HTPHEOPOM HEMEPEH§ PAFHATOP
FAZOBTIATOCOTEFRAHILT QXTARTEHHA
Benmom othopa macma 102"
P

E | 73&}]HE.H‘I‘ P ACTIIIOGE B

=

g

3

§

A(umﬂ{& JIECFTECE EOZE ATA MACTIA Mmm{ 460 v

A0 FHORHA ZHa bawa

Mmeera meres oThopa MacTa
EHTHIE EOSERATa Macma 142" MAECHLT 0.5 1

Puc. I13.2.a. YcTanoBka BRIHOCHBIX MPUOOPOB (BUI CIIEPEIH).

ﬂf
BAR TPAHCHOPMATOPA PAJHATOP
OXTARTEAHAT
EBenmiam othopa macma |
EAPHAHT ¥CTAHOBEM
B eBTI0TE BOSEpATA MAca
/ B APIAHT ¥ CTAHOBEM
L L
i p
- nnaxe. 10 11 ACCTOMTE OMIp EASILIETCA
. . T OH TR TTTAEET K
Doma meono: PACTIIOEEHHEM §e gTHIIA
makc. 0.5 m oThopa MacTa )
¥ '

PARHATOP HOPHEOP HIMEPEHHT
OXTARTEHHT TAZOBAATOCOTEPRAHIT

Puc.I13.2.6. YcTanoBKka BBIHOCHBIX IPUOOPOB (BUJ CBEPXY).



