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Mpeagucnosue

1 NOArOTOBIJIEH MocyaapCTBEHHON kopnopaunei No aTOMHO| 3Heprun «PocatoM» Ha OCHoBe COB-
CTBEHHOrO NepeBofia Ha PYyCCKUI A3bIK aHIMOA3bIMHOW BEPCUM CTAHAAPTA, YKA3aHHOIO B MyHKTe 4

2 BHECEH TexHuuyeckum KOMUTETOM Mo ctaHaaptusaumm TK 322 «ATOMHasi TEXHUKa»

3 YTBEPX/EH /1 BBEAEH B JENCTBWE Mpukasom denepansHOro areHTcTea No TeXHUUECKOMY pe-
rynupoBaHuio u metponoruum ot 16 maa 2019 r. Ne 198-ct

4 Hacrosawmin craHgapt uaeHTudeH mexayHapogHomy craHgapty MOK 62855:2016 «ATOMHbie CTaH-
UuK. SNeKTpoHepreTuieckne CUCTeMbl. AHanNU3 anexkTposHepreTuyeckux cuctem» (IEC 62855:2016 «Nuclear
power plants — Electrical power systems — Electrical power systems analysis», IDT)

5 MonoxxeHust HaCTOALLEro CTaHAapTa AECTBYIOT B LIEMIOM B OTHOLUEHUW COOPY>XaeMblX N0 POCCUIHCKUM
npoeKkTam aToOMHbIX CTaHUMI 3a npeaenamu Poccuickon deaepauuu, a Take B OTHOLIEHUN COOPYXKAaeMbIX
Ha Tepputopun Poccuiickon deagepauum aTOMHbIX CTaHUMM B YaCTU, He nNpoTuBopevallen TpebosaHuam de-
JAepanbHbIX HOPM U nNpaBun B 06nacTu MCMOsb30BAHNS aTOMHOW SHEPTuK

6 BBEJJEH BINEPBbIE

lMpasuna npumeHeHus Hacmoswez2o cmaHlapma ycmaHoerneHbl 8 cmambe 26 ®edepanbHoz20 3aKoHa
om 29 uioHs 2015 2. Ne 162-®3 «O cmaHOapmu3ayuu 6 Poccutickoli ®edepayuuy. UHgpopmauus 06 u3s-
MEHEHUSIX K HacmosweMy cmaHdapmy nybrnukyemcs 6 exxe200HOM (o cocmosaHulo Ha 1 sHeaps mekyuiez0
200a) uHgopmayUoOHHOM yKaszamerne «HayuoHanbHbie cmaH0apmbly, a oghuyuanbHbill mekem u3MeHeHull
U 1onpasoK — 8 €XeMeCAYHOM UHOPMAaUUOHHOM yka3amerne «HayuoHanbHbie cmaHdapmbl». B criyqae
nepecmompa (3ameHbl) unu omMmMeHbl Hacmosuweeo cmaHdapma coomeemcmeyroujee yeedomieHue bydem
onybnukoeaHo 8 6rnuXxaliluemMm 6bIYCKEe EXEeMECAYHO20 UHGpOPMAaUUOHHO20 ykasamens «HayuoHarnbHbie
cmaHOapmbly. Coomeememeyrouwjas UHgopmayus, yeedoMIeHUe U MeKcmbl pasMewaimes makke 6 UH-
gopmayuoHHOU cucmeme obuie20 nosb308aHuUs — Ha ohuyuanbHoM calime ®edepanbHO20 azeHmemea o
MEXHUYECKOMY peaysiuposaHuio U Memponoeuu 8 cemu YiHmepHem (Www.gost.ruj

© CranaapruHdopm, obopmnerue, 2019

Hacroawmi ctaHaapt He MOXET ObiTb NOMHOCTLIO UM YACTUHHO BOCNPOU3BEAEH, TUPAXUPOBAH U pac-
NPOCTPaHEH B kayecTBe ohuLuManbHOro usganus 6es paspewenus deaepanbHOro areHTCTBa N0 TEXHUYECKO-
MY PerynupoBaHuio 1 METPONOTnK
Il
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BBeaeHue

a) TexHMYecKue NorioKeHusi, OCHOBHbIE BONPOCHI U OPraHU3auuA cTaHgapra

OCHOBHOW DYHKLMEN SNEKTPOIHEPrETUYECKON CUCTEMBI SIBMSETCA noaaepaHue 6eszonacHon paboThl
aTomHoun ctaHuumn (NPP) Bo Bcex pexxumax akcnnyatauuu. Noarpynna, B KOTOPYIO BXOAUT SMEKTPOIHEPreTu-
yeckas cucTema, BaxkHa Ans obecnedeHus (PyHKUMIA saepHon 6e30nacHOCTU NPU Pa3nUYHbIX YPOBHAX Ha-
npsbkeHusi. 3Ta NOArpynna KpUTUYHA ANSA BCEX COCTOSHUM CTaHUMU, a Takke Ans COObITUI, KOTOpble Tpe-
OyIlOT pacxonaxxuBaHus CTaHLUUWM B KOHTPONMUPYEMOM pexume. HagexHasa anekTposHepreTndeckas cucrema
KPUTUYHA ANA noaaepKaHus KOHTPOMsA 3a MOLLHOCTbIO PEaKTOPHON YCTAHOBKM, @ Takke 3@ MOHUTOPUHIOM U
ynpasnenmem yHKuusiMm obecneyeHus 6e30nacHOCTM aTOMHOW CTaHLMU. OTO HYXXHO AN coxpaHeHus Oa-
PbEPOB, KOTOPbIE NPENATCTBYIOT BLIOPOCY PaAMOaKTUBHLIX BELLECTB MPU NPOEKTHLIX U 3aNPOEKTHLIX aBapusiX.

MexxayHapoaHble CTaHAapThl M HAUMOHATbHBIE NPaBuIia NPOMbILLIIEHHON Be30nacHOCTHU 06ecnevmBatoT
MEeToANYECKOEe PYKOBOACTBO B OTHOLUEHUM Npuemnembix TpeboBaHuin 6e30nacHol n HaaeXxHo paboThl anek-
TPUYECKUX pacnpefenuTenbHbiX CUCTem. BeinonHeHne TpeboBaHuin 3TUX NpaBumn NPOMbILLNIEHHON Besonac-
HOCTH, & TaKkke CTaHAAapTOB B LenoM obecneunsaet 060CHOBAHHYIO rapaHTUIO HaanexatLero yHKLUMOHUPO-
BaHUS SNEKTPUYECKMX CUCTEM, a Takxke MPOMYCKHY CNOCOBHOCTb 9TMX cucteM Ha NPP.

OCHOBbI NPOEKTUPOBAHUSA IMNEKTPOIHEpreTuyeckux cuctem Ha NPP crneayer yctaHaBnueaTk Ha OCHOBE
aHanu3a cneayloLmx anemMeHTOB:

- KpuTepues npoektupoBaHus NPP, rmy6okosLenoHMpoBaHHOM 3awwuThbl, knaccudukaymmn no 6esonac-
HOCTM, NPOeKTHbIX ycnosuin (DBC) n ycnosui 3anpoekTHbix aBapuii (DEC);

- TpeboBaHuii K OrpaHUYEHUsIM CUCTEM 3nekTponepeaayvm, 6e30nacHOCTU SHEPreTUYECKOW CUCTEMBI,
HaLMOHamNbHOro 3reKTPOCETEBOro KoAeKca, MPOU3BOAUTENIbHOCTU CTaHLUMU U €€ 3KCNNyaTauuOHHbIM OrpaHu-
YEHUAM;

- apXuTEKTYpbl U cneundukauui SnNeKTPOIHEPreTUHECKUX CUCTEM;

- pazMepoB OCHOBHbLIX KOMMNOHEHTOB U CUCTEM, TaKUX Kak TpaHCHOpPMaTopbl COOCTBEHHLIX HYXI W pe-
3epBHble TpaHCAOPMATOPLI, PacNPeaEnNUTENbHBLIX YCTPOWCTB, Kabenen anekTpoaBUratenen u pe3epBHbIX UC-
TOYHMKOB nepemeHHoro Toka (AC) u noctosHHoro Toka (DC);

- pacnpeaeneHusi Harpy3ok u aHeprobanaHca;

- pacdera noToka pacnpeneneHus;

- KOOpAMHALMU XapakTePUCTUK (HanpshKeHUe, TOK U TOK KOPOTKOrO 3aMblKaHUs);

- TpeboBaHui K BCNOMOTaTENbHON CUCTEME B XOAE NOCTYNUPYEMbIX NPOEKTHBIX YCIOBUN;

- BepudmkaLmm NpoekTa, BKNYaa aHanus sepudukauum.

Mpumepbl NPOEKTHbIX OCHOB AN 3MNEKTPOIHEPreTUHECKUX CUCTEM NPUBEAEHbI B MPUNOXEHUMN A.

MeToauyeckne ykasaHus U npuMep aHanMTUYeckux MeToA0B NOAPOBHO paccMaTpuBalOTCA B NPUIIOXKE-
HUK B. CBA3b MexXay aHanM3om u Bepudmkaumner NPOEKTHLIX OCHOB U cneumdukaumin obopyaosaHnsa npuee-
AeHa B npunoxeHun C. MNMpumep cneyuanbHbiX Kputepues npuemMkn NPP (oM. 5.8) npuBeaeH B npunoxexuu D.

CtaHgapTt npegHasHadeH Ans mcnonb3oBaHua oneparopamu NPP (cuctembl anekTpocHabxeHus), cne-
yuanucTamm no OLEeHKe CUCTEMBI U NULEH3napamu.

b) MecTo HacTosilero ctaHgapra B cTpyktype cepumn ctaHgaptoB MOK MK 45A

MO3K 62855 asnsetca gokymeHTomMm MOK MK 45A TpeTbero ypoBHA, KacaloLMMca acnekToB aHanusa
3MEeKTPOIHEPreTUYECKUX CUCTEM.

Hacroawuin crangapt nogaepxuBaer METOAMYECKUE yKa3aHus, KOTOpble WU3NOXeHbl B PykoBoacCTBe
no 6esonacHocT MATATO SSG-34, OTHOCALLEMCS K MPOEKTUPOBAHUIO IMEKTPOIHEPrETUUECKUX CUCTEM ANS
aTOMHbIX CTaHLMNA.

HacTtoawwmn ctaHgapt oTHOCUTCA:

- kK cepun pykosoactB MATATS no atomHon aHeprun NG-T-3.8, B KOTOpON paccMaTpuBaloTCs acnekTbl
HaJEXHOCTU SMEKTPUYECKUX CETEN U MHTEPEPENCHI C aTOMHbLIMU CTAHLMAMMU, a TaKKe

- kK MOK 61513, koTOpbIN ycTaHaBNUBAET 06Lwme TpeboBaHus Ans CUCTEM KOHTPONSA U YNpaBrneHusi, Ko-
TOPbIE BaXKHbI C TOYKM 3peHust obecnedyeHns 6e30nacHOCTM U KOTOPbIE NPUMEHSIOTCA HA aTOMHbIX CTAHLMSAX.

Bonee noapoGHoe onucaHue CTpykTypbl cepumn ctaHgaptoB MOK MK 45A cm. B nyHkTe d) HacTosLlero
BBEAEHUS.
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¢) PekoMeHaauMm 1 orpaHMYeHNUst OTHOCUTESNIBHO NMPUMEHEHUA CTaHaapTa

[ns rapaHTun TOro, YTO HACTOSLLMIA CTAHAAPT OCTAHETCH akTyanbHbiM B OyayliemM, ocoboe BHUMaHUE
YAENEHO MPUHUMNUANLHLIM BOMPOCAM, @ HE KOHKPETHBIM TEXHONOTUSAM.

d) Onucanue cTpykrypbl cepum ctanaapToB MIK MK 45A n ux ceasu ¢ Apyrumun OKyMeHTaMn
M3K n nokymeHTtamu gpyrux opraimsaumn (MArAT3, UCO)

CraHgapTamu BbICLLEro YpoBHS B cepumn ctaHaaptoB MOK MK 45A sisnsiiotca MOK 61513 n MOK 63046.
MO3K 61513 cogepxuT 06Lime TpeGoBaHMA kK cuctemam U 060pyI0BaHUIO KOHTPONA U YNPaBneHus, BbINos-
HAOLWMM DYHKLMK, BaXkHble AnA 6€30nacHOCTM Ha aTOMHbIX cTaHumusax. MOK 63046 cogepxut obwme Tpedo-
BaHUS K CUCTEMaM SMNEKTPOCHAOXEHMA aTOMHbIX CTaHLUUA. OH OXBarbIBAET CUCTEMbI NEKTPOCHAOKEHUS Cu-
cTeM KOHTpons u ynpasneHua. MOK 61513 u M3K 63046 nomkHbl paccMmarpuBaTbCsl COBMECTHO U HA OAHOM
ypoBHe. M3K 61513 u M3K 63046 dhopmupytotr cTpykTypy cepumn craHgaproB MK MK 45A n ouepumsaior
CTPYKTYpPY 061X TpeBoBaHNiA K yNpaBreHUIO U KOHTPOSTIO, U SNEKTPOCHAOXEHUIO aTOMHbIX CTAHLMIA.

M3K 61513 n M3OK 63046 coaepxxar npsiMmbie CCbinku Ha apyrme crtangaprbl MOK MK 45A, paccma-
TpuBatLLMe obLuMe TEMbI, CBA3aHHbIE C knaccudukaumein dyHKUmIA n knaccudukaumen cucrtem, aTrecraum-
eil, paseneHnem CUCTEM, 3aLUMUTON OT OTKa3a no obLiei NpUIMHE, acnekTaMu NPorpammHoro obecnedeHus,
acnektaMmu annapartHbIX CPeacTB U NPOEKTUPOBAHWEM NYHKTOB ynpaBneHua. CTaHaapTbl BTOPOro YPOBHS, HA
KOTOpble NpuBEAEHbI CCbINKKU, cneayeT paccmarpusatb Bmecte ¢ MOK 61513 n M3K 63046 B kayecTse no-
cnefoBarenbHbIX JOKYMEHTOB.

Ha tpetbem ypoBHe cTraHgaptel MOK K 45A, Ha koTopble HeT npsAMbIX cobinok B M3K 61513 unu
M3K 63046, — 310 CTaHAAPTHI, CBA3aHHbIE C ONpeaeneHHbIM 060pyA0BaHUEM, TEXHUYECKUMU METOAAMU UNN
onpeaeneHHONn AeATEeNbHOCTbI0. Kak npaBumno, JOKYMEHTbI, CCbINALLMECs Ha AOKYMEHTbI BTOPOrO YPOBHA
(no oBwuM TEMaM), MOTYT UCNONBb30BATLCS CAMOCTOSITENbLHO.

YeTBepThblit ypoBeHb cTaHaaptos cepun MIK MK 45A npeacraensier cobom TexHUYECKue OTYETbI, KOTO-
pbl€ HE ABNAOTCA HOPMATUBHBEIMU JOKYMEHTaAMM.

CraHgaptbl cepun M3K MK 45A nocnepoBaTenb,HO BHEAPSIOT U AETANU3UPYIOT NPUHLUMNbLI U OCHOB-
Hble acnekTbl 6e30nacHOCTH, NpeaycMoTpeHHbie B PykoBoacTBax MATATO no 6e30nacHOCTM aTOMHbIX CTaH-
uuii, n B Apyrmx gokymeHtax no 6esonacHoctu MAIFATS, B yactHocTH, B Hopmax MATAT3 no 6e3onacHoCcTH
SSR-2/1, ycraHaBnueatoLmx TpeboBaHusA K 6€30naCHOCTM NPU NPOEKTUPOBAHUU aTOMHbIX CTaHUui, u B Py-
koBoacTBe no 6esonacHocTn SSG-30, paccmarpusatoweM knaccudukauuio no 6€30nNacHOCTU KOHCTPYKLMWIA,
CMCTEM U KOMIMOHEHTOB aTOMHbIX cTaHumMin. PykoBoacTeo MATATO no 6e3onacHoctu SSG-39, koTopoe coaep-
XUT MHAOPMALMIO MO AU3AKHY CUCTEM KOHTPOMA U YNPaBneHus Ana aTOMHbIX CTaHUMK, a Takke PykoBoACTBO
MATAT3 no 6esonacHocTu SSG-34, KOTOpoe COAEPKUT MHCPOPMALIMIO NO AU3aiHy CUCTEM ANEKTPOCHaGKe-
HUSA aTOMHbIX CTaHUMI, a Takke PykoBoACTBO NoO BHEAPEHUIO NSS 17 npyMeHUTENbHO K KOMNbIOTEPHON 3aLu-
LLIEHHOCTK Ha 06beKTax MCMONb30BaAHUA aTOMHON SHEPrun. TEPMUHOMOMMA U ONpeaeneHns, UCNonb3yemble B
OTHOLLEHMK Be30nacHOCTM 1 3awmeHHocTn B ctaHgaprax MK 45A cornacytores ¢ TepmuHonornen MAFAT3.

M3K 61513 n MOK 63046 BbINOMHEHLI B TOM Xe hopMaTe U3NOXEHUSA, YTO U OCHOBHOW AOKYMEHT No
B6esonacHocTn MOK 61508, 1 coaepxUT MONHYI0 CXEMY XXM3HEHHOrO LMKNa U CTPYKTYPY XKU3HEHHOrO LMKna
cucTemsl, a kpome Toro M3K 61513 n M3K 63046 no sgepHoi 6e30nacHOCTU NpeaoCTaBMsAT MHTepnpeTa-
LU0 OCHOBHbIX TpeBoBaHuii, nanoxeHHbix B M3K 61508-1, MOK 61508-2 n M3K 61508-4, npuMeHUTENBHO
K aaepHoi otpacnu. C aton Toukn 3penns MOK 60880 nu M3OK 62138 cooreetcrBytor MOK 61508-3 B yactu
UCNonb3oBaHMA Ans saepHoii otpacnu. M3K 61513 n MOK 63046 cceinatotcst Ha ctaHaapTel MCO, a Takke
AokyMeHTbl MATATO GS-R-3, MATATO GS-G-3.1 n MATATS GS-G-3.5 no BonpocaM, CBsi3aHHbIM C Obe-
cneveHnem kavectsa (QA). Ha ypoBHe 2, npumMeHMTENBHO K AaepHoin BesonacHocTn, MOK 62645 aensaetca
UCXOAHbIM LOKYMEHTOM ANna craHgapTos no 6e3onacHoctn cepum MK MK 45A. OH NOCTpoeH Ha AencTBy-
IOLLMX MPUHLUMNAaX BEPXHEro YPOBHA M OCHOBHbIX KOHLENUUsX obLwmx craHgapToB no 6e3onacHocTu, B YacT-
HocTn MCO/M3K 27001 n 27002. OH aganTupyeT UX U AONOMHSAET, YTOObI OHU COOTBETCTBOBANMU KOHTEKCTY,
a TaKKe KoopauHupyet ¢ cepuein MOK 62443. Ha ypoBHe 2, B OTHOLLEHMU NYHKTOB ynpaeneHus, MOK 60964
ABNAETCA UCXOAHLIM JOKYMEHTOM ANA MYHKTOB YNPAaBNEHUS, KOTOPLIE COOTBETCTBYIOT NONOXEHUSAM CTaHAap-
ToB MO3K MK 45A, a Takke M3K 62342 aBnsercs UCXoaHbIM AOKYMEHTOM ana ctaHaaptoB M3K MK 45A no
YNpaBneHuo CTapeHUeM.
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MpuMmeyaHusa

1 MpeanonaraeTcsl, YTO AN NPOEKTUPOBAHUSA CUCTEM YTPaBMEHUS U KOHTPOIS Ha aTOMHbIX CTaHLMSX, KOTOpbIe pe-
anuaytoT TpaguUMoHHbIe PyHKLMM Be3onacHOCTH (HanpuMep, Ans pelleHust npobnem oxpaHbl TpyAa paboTHWKOB, 3allu-
Thl UMYLLECTBa UK PECYPCOB, XMMUHECKNX OMaCHbIX (hakTopOoB, onacHbIX (hakTopoB NPOLIECCOB MONy4eHNs, nepepaboTku
¥ Mcnonb3oBaHUs aHeprun) ByayT npUMeHeHbl MeXAYHapOAHbIe UMW HaLMOHanbHbIe CTaHAapThI.

2 O6nactb geicteus M3K MK 45A B 2013 r. 6eina paclunpeHa, 4Tobbl OXBaTbIBaTh SMEKTPUYECKUe cucTeMbl. B
2014 1.1 2015 1. B MOK MK 45A 6binu npoBegeHbl 06cykaeHNs, YToBbl pellnTb, kakuM 06pasom U1 rae AOoMKHbl ycTaHaBnm-
BaTbCs 06LMe TpeBoBaHMUs K KOHCTPYKLUMK anekTpuyeckux cucteM. SkcnepTel MOK MK 45A pekoMmergoBanu paspaboTtaTb
oTAenbHLIN cTaHAapT Ha ypoBHe MOK 61513, uTobbl ycTaHoBUTE 06Line TpeGoBaHWs AN ANEKTPUYECKUX cucTem. YTobebl
PeLUMTL 3Ty 3aaqy, HayaT NpoeKT no paspaboTke MK 630461). Korna MOK 63046 GyneT ony6rukoBaH, To faHHoe npu-
MeuvaHue 2 BBefeHWs B cTaHgapTel cepun MK MK 45A ByneT aHHynpoBaHo.

) B npouecce nogrotosku. 3Tan Ha MOMEHT nyGnukaguu: IEC ANW 63046:2016.
i
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HALULMWOHANBbHbBIAN CTAHOAPT POCCUNCKOWN GEJLEPALUUNMU

ATOMHbIE CTaHLUUKN
ONEKTPOSHEPFETUMECKUE CUCTEMBbI
AHanus 3neKkTpo3HepreTM4eCKUX CUCTEM

Nuclear power plants. Electrical power systems. Electrical power systems analysis

Dara BBeaeHua — 2019—08—01

1 O6nacTb NnpUMeHeHus

B HacTosLeM CTaHAapTe NPMBEAEHbl METOAMYECKNE YKA3aHUSA MO SMEKTPOTEXHUKE B OTHOLUEHWUMW aHa-
nusa anektpoaHepretuyecknx cucreM AC n DC Ha NPP ¢ uenbio npoaeMOHCTPUpOBaTh TO, YTO BCE UCTOYHUKK
MUTaHUA U CUCTEMbI pacnpeaeneHns UMetoT pabouyio MOLLHOCTb, HeobxoaMMyIo Ansa 6esonacHoi paboTbl U
octaHoBa NPP, nepeBoay ee B KOHTPONMPYeMOe COCTOSIHUE NOCHe NPOEKTHOro HapyLLUEHUS HOPMAanbHOMN 3KC-
nnyaTauuu, Unu aBapuitHbiX yCNoBUM, U B KOHEYHOM UTOTE AOCTUXEHUS BE30MaCHOrO COCTOSIHUSA.

AHanuTuyeckue uccnefosaHus, obcyxaaemble B HACTOALLEM CTaHAaapre, AaloT rapaHTuio TOro, yTo
MPOEKTHLIE OCHOBLI YAOBNETBOPAIOT PYHKLMOHANBbHLIM TPEOOBAHMAM B YCIOBUSIX, (POPMUPYEMBIX MPUMEHS-
€MbIMW MPOEKTHBIMW aBapUiHbIMK COOLITUAMKU. MicCneaoBaHnsa AalOT rapaHTUIO TOTO, YTO JNEKTPOSHepreTu-
yeckas cuctema cnocobHa nogaepxmsaTh pyHKLMM obecneyeHnss 6e30nMacHOCTU B XOA4€ BCEX HE0DX0AUMbIX
pexumoB paboTbl CTaHLMK.

MpumedaHune — OyHKUUM oBecnedeHnst 6e30NacHOCTH OnNncaHbl B cneyuansHOM pykoBoacTee no 6esonacHo-
cn MATATO SSR-2/1, KOTOpO€e OTHOCUTCS K MPOEKTUPOBAHUIO aTOMHBIX CTAHLWA.

AHanuTu4eckme uccneaoBaHua BanuAMpPYoT HAAEXHOCTb U aAeKBATHOCTb NPOEKTHLIX PeLueHnin U ae-
MOHCTPUPYIOT CNOCOBHOCTL 3NMEeKTPOSHEPreTUMECKUX CUCTEM NoaaepXuBaTh paboTy CTaHUuii Npu HopMarnb-
HOI 9KcnnyaTauuu, HapyLLIEHMM HOPMAaribHOM 3KCNyaTaumMu n aBapuitHbIX YCNOBUSIX.

AHanu3sbl UCMONb3YIOTCA ANsl BepudunkaLumn Toro, YTo INEKTPOIHEepreTuieckan cucTeMa MOXeT Bbigep-
XXMBaTb HE3HAYMTENbHbIE HAPYLLEHUS U YTO NOCNEACTBUA CEPbE3HbIX HAPYLLEHUI UNKN OTKA30B He HapyLiar
CNocoBHOCTb SMEKTPOSHEPTETUMECKUX CUCTEM MO NoaaepaHuio 6e3onacHoro octaHoBa CTaHuumn u Gyayt
COXPaHATb CTaHUMIO B COCTOSAHUU OCTaHOBA.

AHanuTu4eckue nccnegoBaHus BbIMOMHAIOT C UCNOMNb30BAHWEM OAHOMO UMW HECKONBbKUX:

- MHCTPYMEHTOB MOAENMPOBaHMS (NPOrpaMMHOe 1 annapaTtHoe obecneveHne), koTopble Obinu Bepudu-
LUMpOBaHbl U BanuauMpoBaHhbl,

- PY4HbIX BbIYUCMEHUNA,

- UCNbITAHWI (TECTOB).

B Hacrosiiem craHgapre npeactaBneHbl METOAMYECKME YKA3aHWUA NO TUNAM aHaNUTUYECKUX Uccne-
JOBaHUN, KOTOpble HeOBXoaAUMbI ANsi AEMOHCTPaUUM TOrO, YTO BCMOMOraTenbHasa 3NeKTPodHepreTuyeckan
cucTemMa CTaHUMKM MOXET BbIMOMHATL HeobxoauMble byHKUMKM obecnedvenns 6e3onacHoCTU. B HacToswem
CTaHjapTe He NPUMBOANTCS NOAPOOHas MHopMaLMA N0 METOAKKE NPOBEAEHUA UCCNEea0BaHUA.

B HacToALleM CTaHaapTe He ONUCLIBAIOTCA LUMPPOBBLIE KOHTPOMNMNEPL! (TakUe Kak KOHTPOMnNepbl AN Bbl-
npsiMuTENen, UHBEPTOPOB, YCTPOWMCTB YNPAaBMNEHUS NOCNEA0BAaTENbLHOCTLIO ONEpaLUnil U SNeKTPUYeCKUMH 3a-
LWWUTHbLIMKX YCTPONCTBAMM), MCNOSb3YEMbIMU B 3NEKTPO3HepreTudecknx cucremax. B MOK 61513 npuseaeHsl
pekoMeHAauumn, KOTOpble NPUMEHSIIOT B OTHOLLEHUW 3rEKTPOHHbIX CPEACTB YNPaBneHusi U 3aLUTHbIX SNEeMeH-
TOB 3MNEKTPOIHEPTETUYECKMX CUCTEM.

M3paHue ocpuumanbHoe
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B HacTofilem cTanaapTe He npuBeaeHbl YCROBUS OKpYXKatoLLEel cpeabl (T. €. Temneparypa, BNnaXHOCTb U
T. M1.) UK BHELUHME COBbITUA (CeliCMUYECKNe, HABOAHEHUS, NOXapPbl, MOLLHbLIE SNEKTPOMArHUTHbIE UMMYMLChI,
U T. N.), KOTOPbIE MOTYT BNWUATb Ha napameTpbl unu TpebosaHus k 3awwmTe o6opyaosaHusa. MonHum u reomar-
HUTHbIEe BypKU BKINIOYEHbI B pa3psa BHELLHMX CODbITUIA.

B HacTosilem cTraHgapTe He paccMaTpuBaloOTCA AOMOMNHUTENLHbIE UNU 0cobble TpeboBaHusA Ansi aBTo-
HOMHBIX SHEPreTU4eCKNX CUCTEM, TAKUE KaK anekTpocHabxeHne cuctem 6esonacHoctu Ha NPP. MpumeHnmble
pasgernbl HAaCTosALWEero cTaHaapTa MOryT UCNOMNb30BaTLCA B Ka4eCTBE PYKOBOACTBA AN NOAOOHLIX CUCTEM.

Pe3epBupyeMoCTb B YCTPONCTBE 3NEKTPOIHEPreTUYEeCKNX CUCTEM MOXET NOBLICUTL FOTOBHOCTb 3M€K-
TPOCHaBXEHUS ANA KPUTUYECKOro 000pyA0BaHNA CTaHUMKM. BbinonHeHne BEpOATHOCTHOTO aHanusa 6esonac-
Hoctu (PRA) npeactaBnsaer coboi MeTod OLEHKM rOTOBHOCTU CUCTEMBI, A TaKKe ONTUMU3ALMM KOHCTPYKLMK
CUCTEMbI C TOYKM 3PEHUS BbICOKOW HaAEeXHOCTU. B AaHHOM cTaHgapTe He paccMaTpUBaEeTCs NOBbILUEHWE Ha-
OEXHOCTU anekTposHepreTnyeckux cuctem NPP Ha OCHOBE CTaTtMyecKnx MNM pasHOTUNHLIX U U3ObITOUHBLIX
CXEM.

TpeboBaHusA K BHYTPEHHUM Dapbepam 3aLUMLLEHHOCTU NEPCOHAaNa, KOTOPbIN y4aCTBYET B MOHTaXe, TeX-
06CIY>KMBaAHUM W SKCMIyaTauun ANEKTPUIECKUX CUCTEM, a Takke obLyasi NnMyHasa 6e30nacHOCTb He paccMa-
TpuBaloOTCA B JaHHOM cTaHaapte. O6Lme ykazaHus no MonHuesawmte o60pyaoBaHus NpuBeAeHbl B COOTBET-
CTBYIOLLMX pasfenax HacToALLEero craHaapTa.

HacToawui cranaapT npeaHasHayveH A4na UCnonb30BaHUs:

- Ansa BepudukaLmmn NPoeKTa HOBbIX aTOMHbIX CTaHLWN,

- AN AeMOHCTpaLMmn COOTBETCTBUA U BIUAHUA 3HAYUTENbHBIX MU3MEHEHUI NEKTPOIHEPreTu4eckux Cu-
CTeM Mpu dKCMnyarauum aroMHbIX CTaHLUUHA,

- KOrga cyLlecTByeT TpeOoBaHNe OLEHUTb U ONPeaeniTb MakCUMarnbHbIe 3KCNNyaTauMOHHbIE Npeaernbl
U OrpaHnyeHns Ans CyLLeCTBYOLMX CTaHLMIA.

COOTBETCTBYIOLLIME YACTM HACTOALLEro cTaHaapTa A0NyCKaeTcs UCNoNnb30BaTh B KA4ECTBE PyKOBOACTBA
Ha aTane BbIBOAA U3 SKCNNyaTaumm.

2 HopmaTunBHbIE CCbINKU

B HacTosiLLEM CTaHAapTe OTCYTCTBYIOT HOPMATUBHbIE CChISKH.

3 TepMUHbI U onpeneneHus

B HacToswem craHaapTe NPUMEHEHbI CNeayiLme TEPMUHbI C COOTBETCTBYIOLLIMMU ONpeaeneHusimu:

3.1 anbTepHaTUBHbIE LCTOYHUKU NEepPeMeHHOro Toka (alternate alternating current source): IcTouHu-
KW 9MNEeKTPOCHAOXEHUS, 3ape3epBMPOBAHHBIE AN UCMOMb30BAHNSA B 9NEKTPOCHAOKEHUN CTaHUMK B XO4E Non-
HOIl noTepu Bcel (kpoMe Batapeit) aneKTPoOSHeEPruM B aBapuintHON sHeprocucteme (06eCToUMBaHUE CTaHLUMK),
a TaKke B ApYrux 3anpoeKTHbIX YCIIOBUSAX.

MpumevyaHue 1 — PucyHok A2 faeT npefcrasneHune B rpacdudeckoin hopme.

3.2 Harpy3ka cob6cTBeHHbIX HyXA (house load operation): Pabota aTOMHOI CTaHUMK TONLKO AnsA obe-
creYyeHns anekTPocHabeHns COBCTBEHHbIX HYA.

3.3 s3anpoekTHble ycnoBusa (design extension conditions): MocTtynupyemMblie aBapuiiHbie YCNOBUS, KO-
TOPbIe HE YYUTBIBAKOTCSH NPUMEHUTENbLHO K NPOEKTHbIM aBapusim Ha NPP, ogHako yuuTbIBalOTCA B nNpoLecce
NPOEKTUPOBAHNA CTAHLMM HA OCHOBE pacyeTa B Haumny4qllem npubnmkeHun, u NPUMEHNUTENBHO K KOTOPbIM
BbIOPOCHI PaAMOAaKTUBHBIX BELLECTB NOALEPKUBAIOTCH B NPUEMIIEMbIX NPeAenax.

3anpoeKTHbIe YCMOBUS BKIOYAKOT YCNOBUA NpU coObITUAX 6€3 CyLLeCTBEHHON Aerpajauuen TONnmea u
YCNOBUSIMM, CBA3AHHbIMU C pacnnaBneHneM akTUBHOW 30HbI.

[UcTouHuk: IAEA SSR-2/1:2012, onpeaeneHunsa nepecMoTpeHbl no DS462]

3.4 noTepA BHeWHEro 3neKTpocHa6xeHua (loss of off-site power): OaHOBpeMeHHasa NoTeps ANeKTpo-
cHabXeHus1 Ha BCe LUMHBbI obecneyeHnsa 6e30NacHOCTU, ANS KOTOPbIX HY>XHbl PE3EPBHbIE MCTOMHUKM NMUTAHUSA
nepemMeHHoro Toka Ans nycka v NnoAayu NUTaHusa Ha WnHbl obecneveHnss 6e30nacHoOCTu.

Mpumevyanune 1 — LLUnHbl obecneveHnsa 6esonacHocTn cuctem DC u cuctemel 6ecnepebonHOro anekTpocHab-
xeHna AC 3eck He BKMIOYEHb!.

3.5 6anaHc mowHocTu (power balance): AKTUBHasA U peakTUBHaA MOLLUHOCTb B CTALMOHAPHOM pexume,
KOTOpas HyXHa AN 9NEeKTPOSHEePreTUYEeCcKOn CUCTEMbI.

2
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MpumevaHune 1 — Hacroawuit ctaHaapt obecneumBaeT 6asuc Ana onpefeneHna napameTpoB 3MeKTPUIecko-
ro o6opyaoBaHus (WKUTLI yNpaBneHus, kabenu, CTOMHUKKA 3HepronuTaHus, TpaHcdopmaTopel, 6aTtapeu, BoinpsMuTenn/
WHBEpPTOPL!, U T. N.).

3.6 npeanouTuTenbHoe 3nekTpocHabxeHue (preferred power supply): SnekTrpocHabxeHue OT cucre-
Mbl 3NeKTponepeaay K aNeKTpo3HepreTMyeckol cucreme, knaccudmuumpoBaHHon no 6e3onacHoCTU u npea-
CTaBNAIOLLEN CUCTEMY 3NeKTpornepeaad, anekTpopacnpeaenuTenbHyio NOACTAHUMIO, IMABHbIA 3NEKTPUYECKUin
reHeparop, pacnpeaenuTenbHy0 CUCTEMY BNIOTb 10 NEKTPOIHEPTETUYECKOW CUCTEMbI, KnacCuULUpPOBaH-
HoM no 6e30nacHoOCTH.

MpumevaHune 1 — HekoTopble aneMeHTbl NPEANOYTUTENBHOMO 3NEKTPOCHabXEeHNUA He KnaccuuLmpyoTes no
BesonacHoOCTH.

3.7 pe3epBHbIM UCTOMHUK NUTAHUA NepeMeHHOro Toka (standby alternating current power source):
WCTOYHMK 3NeKTpONUTaHUS, KOTOpbIi CNocoBGeH OCyLLEeCTBNSITb HE06X0AUMOe 3NEeKTPONUTaHNE B YCNOBUAX
HapyLUEHUA HOPMAanbHOI 3KCcnNAyaTauun U aBapuiHbIX CUTYaLMid, B Clly4ae NOTEPU BHELLUHETO 3MNeKTPOCHA0-
JKEHUA U IMABHOTO 3NEKTPUYECKOro reHeparopa.

3.8 o6ecTounBanue craHuum (station blackout): CocrosiHue craHumm, KOTOpoe xapakrepu3yeTrcs non-
HOI NoTepeli BCEro 3HEPronuTaHus NePeMeHHOro Toka OT BHELLUHUX UCTOMHMKOB, OT MMaBHOIO 3MEKTPUYECKO-
ro reHepaTopa u OT pe3epBHbIX UCTOYHUKOB SMIEKTPONUTAHUSI NEPEMEHHOIO TOKA, KOTOPbIE BAXHbI C TOYKK
3peHus 6e30nacHOCTM AN LUMH OTBETCTBEHHbIX U HEOTBETCTBEHHbLIX noTpebuteneli pacnpeaenuTensHoro
YyCTPOWCTBA.

MpumevaHnus

1 UcTouHmMkn aHepronutaHusa DC u nctounukmn becnepeboitHoro nutanus AC pabotocnocobHel, noka 6atapen moryT
obecne4nBaTh ANEKTPONUTAHUE Harpy3oK.

2 VimetoTes ansrepHaTuBHble NCTOYHUKN SHEPronUTaHNA NepeMeHHOro Toka.

3.9 cymmapHbIf KO3 PULMEeHT rapMoHUYecKnx uckaxeHnun (total harmonic distortion): OTHoweHue
3Ha4YeHuA cpeaHeKBaapPaTUYHOIO CoaepXKaHMs rapMOHUK NEPEMEHHON BEMMYUHLI K 3HAYEHUIO CpeaHekBaapa-
TUYHOW COCTaBAOLLEN NPOMBILLUMIEHHOW YacTOThl.

[UcTouHuk: 60050-551:1998, 17-086]

3.10 onepaTtop cucTeMbl Nepenaymn anekTpuyecTBa (tfransmission system operator): Jluyo, orser-
CTBEHHOe 3a obecneyeHune 1 SKCnnyaTauuo CeTeil nepeaayn anekTPOIHeprum Ha BonbLIME PACCTOSHUSA U pe-
rMoHanbHoe pacnpejeneHne, a Takke oTBeYaloLlee U rapaHTupyolee 6e30nacHOCTb CUCTEMbl HA BBICOKOM
YPOBHE HAAEXHOCTU U C BLICOKUM Ka4YeCTBOM.

4 O603Ha4YeHNA U COKpal,eHUst

B HacToqiweM cTaHaapTe NPUMEHSIIOT cneaytowme 0603HavYeHUs U COKpaLLeHUs:
AC — nepemeHHbIN TOK;
AOO — HapyLueHne HopMarbHON aKcnnyaTauuu;
CCF — oTka3 no obLyei npudnHe;
CMF — B3auMOCBS13aHHbIN OTKAa3;
DBA — npoekTHas aBapus;
DBC — npoeKTHble YCNoBUs;
DC — noCTOSIHHbIN TOK;
DEC — 3anpoekTHble YCroBus;
EMC — anekTpomarHutHass COBMECTUMOCTb;
LOOP — noTepst BHELUHETO 3NEKTPOCHabXeHuUs;
NPP — aTtoMHas cTaHuus;
PPS — npeanoytutensHoOe anekTpocHabXeHue;
PRA — BepOATHOCTHbIN aHanu3 6e30nacHoCTy;
QA — obecnevyeHune ka4ecTBa;
SSC — KOHCTPYKUUW, CUCTEMbI U KOMMNOHEHTHI;
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THD — obLme rapmMOHUYeCKne UCKaKEHUS;

TSO — onepatop cUCTEMbI NEPeaaymn neKTpuyecTBa;
UPS — unctouHuk 6ecnepeboiHOro nuTaHus;

V&V — Bepudmkauma n sanugauus.

5 AHanu3 anNeKTPO3IHEePreTUYECKUX CUCTEM

5.1 KpaTkuii 0630p cTaHAAPTHbIX MCCreaoBaHUI

5.1.1 AHanu3bl AMHAMUYECKON YCTOMYMBOCTHU

HapylieHnsa B 9HeprocuctTeMe, Takue Kak KOpoTkue 3amblkaHus B NUHUAX dNeKTponepeaad, BHe3anHas
noTepsa reHepaumy UNKU NOTEps 3HAYMTENbLHON Harpy3ku, MOTyT Bbl3BaTb HEYCTOMYMBOCTb. ECnu Takue Ha-
pyLleHus BbICTPO HE YCTPaHWUTb, TO HEYCTOMYUBOCTE B KOHEYHOM MTOre NpuUBEAET K YaCTUYHOW NoTepe unu
MOJIHOW NOTEPe NPEUMYLLECTBEHHOTO AMNEKTPOCHABKEHUS.

B aHanu3ax AMHaMU4YECKON YCTOMYMBOCTU UCCneayeTcsa nepexoaHoe noseaeHune reHeparopa NPP no-
Cne BO3HUKHOBEHMSI HAPYLUEHUS B 3NEKTPUYECKON CETU B HEMOCPEACTBEHHON Bnu3ocTu oT craHumu. Uccne-
JOoBaHuWe onpeaensieT CnoCoOHOCTb reHepaTopa 0CTaBaTbCA NOAKMIOYEHHbIM K SHEProCUCTEME U U3YYaEeT BIu-
siHMe nepexoaHbIX PEXMMOB Ha CUCTEMY SNEeKTPOoCHabxeHna aHeprobnoka.

5.1.2 UccnepoBaHue notokopacnpenenieHus

Pa3nuuHble 6anaHcbl MOLHOCTU ABMSAOTCA UCXOAHBIMU AaHHBIMU ANA UCCMNEeAOBaHU NOToKa pacnpe-
aeneHus. MiccnenoeaHue notokopacnpeaeneHus BbiNOMHAETCS AN onpeaeneHus paboTbl SNEeKTPO3HEPreTu-
YECKOM CUCTEMbI B YCTAaHOBUBLLEMCSH pexuMe. ccnegoBaHne 40MKHO YCTAHOBUTL!
nageHue HanpskeHWs Ha KaXkaoM BBOAE NUTaHUA,

HanpspkeHue Ha LUnHe,
HanpspKeHWe Ha KneMmax Harpyskiu,
NOTOK pacnpeaeneHnsa Ha BCEX OTBETBIEHUSAX U NUTAIOLWUX NIMHUSAX.

McecnegosaHue NpUMEHSIETCA ANs ONpeaeneHns Toro, 0OCTAETCA N HaNpPsXKeHUe B cUCTeme B ykasaH-
HbIX NpeAenax npu BCcex yCrnoBusX, KOTOPbIE ONpeaeneHbl.

5.1.3 UccnegoBaHusa nepexoaHbIX NPOLECCOB U AMHAMMUYECKUe UCCnenoBaHnA

Mpu npoBeaeHun ncenegoBaHus NepPexoaHbIX NPOLECCOB ONPeAensoTCcs HanpshkeHue, TOK, MOLLHOCTb
M 4acToTa B 3MEKTPOIHEPIETUYECKOW CUCTEME B CRyvyae BO3HUKHOBEHUS NMOBPEXAEHUS UMM HapyLLUEeHUs BO
B3aMMOCBSI3aHHON CETU. OTO MOXET BO3HUKHYTb B pe3ynbrare Takux COObITUM, KaK MyCK U HArpy>XeHue pe-
3EpBHbIX UCTOYHWUKOB 9MEKTPONUTAHUS, NYCK U paboTa GonbLuMX ANEeKTPOABUraTenen, a TaKke oTka3 peryns-
TOPOB HaNpPs>KEHUSA reHepaTopoB.

B xoae 1 nocne Takoro HapyLleHUs 9TU AUHaMU4ecKue UCCreaoBaHUs AOMIHbI:

- uccrneaoBarb NoBeAeHWe PoTaLMOHHbIX MALUMH U SNEKTPUYECKOro 000pyA0BaHUs, a Takke

- BepucuuymupoBatb paboToCNnOCOOHOCTb POTALMOHHBIX MALLUMH U BCMOMOraTenbHOro 3reKTpU4EeCcKoro
060pya0BaHUS.

5.1.4 UccneagoBaHue KOPOTKOTO 3aMbIKaHUA

McenegoBaHue KOPOTKOrO 3aMblkaHusi TpebyeTca Anst yCTAHOBIEHUSI MAKCMMATbHOW BO3MOXKHOW MOLL-
HOCTW KOPOTKOTO 3aMblKaHUSI B K&XA0W TOUKE 3MEKTPOSHEePreTMYeCcKoW CUCTEMBbI U ANsl rapaHTMKM TOro, YTo
CYyLLIECTBYIOLLIME M HOBblE HOMUHANBLI 000PYAOBaHUA ABNSIOTCA afekBaTHbIMU. iccneaoBaHus KOPOTKOTO 3a-
MbIKQHUS TaKkKe HY>XHbI A5 onpeaeneHns MUHUMArnbHOTO TOKa KOPOTKOrO 3aMblkaHust, YToObl Bepuduumpo-
BaTb YyBCTBUTENbHOCTb 000PYA0BaAHUS ANEKTPUYECKON 3aLLUTbI.

5.1.5 KoopauHauma v CeneKTMBHOCTb 35EKTPUYECKOMN 3alUTbl

Cucrema anekTpuy4ecKon 3almTbl 0OHAPY>XMBAET U pearupyeTt Ha NOBPEXAEHUS B SNEKTPUYECKON LIenM,
YTOOBI CBECTU K MMHUMYMY NOBPEXAEHUE 000py10BaHUS. DNEKTPUYECKME 3aLUMTHBIE CXEMbI MUHUMU3UPYIOT
ONacHOCTU Arns nepcoHana, 0bopyA0BaHUSl U CTAHLMKU 3a CYET OTKIIOYEHUSI NOBPEXAEHHOW YacTu 3Hepre-
TUYECKON CUCTEMBI. OTO 00ECNEeYMBAET HENPEPBLIBHOCTL M HANMuMe MOLLHOCTM AN coxpaHeHus 6anaHca
CUCTEMbI.

Wccneposanme koopaMHauun onpeaenser BbIGOp U yCTaBkM BCEX 3ALLMTHLIX YCTPOWCTB CO CTOPOHbI
Harpy3kv NUTaHUS MO HaANPAaBMEHMIO K nojaye anekTponuTaHus. MNpu BeiOOpe unu onpeaeneHum yctaBok aTux
3aLUUTHBIX YCTPOMCTB BbINOMHAETCS CPaBHEHWE BpPEMeHU paboTbl BCEX YCTPOMCTB B OTBET Ha pasnu4Hble
YPOBHM TOKA, HANpsHKEHUS M 4acToTbl. 3a4a4a 3aknio4aeTcsl B TOM, YTOObI CNPOEKTMPOBAaTb CENEKTUBHO CKO-
OPAMHUPOBAHHYIO 3MEKTPOIHEPIETUUECKYIO CUCTEMY.

4
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5.1.6 NccneagoBaHuAa MOSTHME3aLWUTbI

CunCTEMbI MOJTHUE3ALUNTbI UCNOSb3YIOTCA ANA MUHUMN3aLUMKU BO3MOXHbIX MOCNEACTBUI NPAMOro nona-
JaHus MOMHWK. ViccneaoBaHWsi MOMHWE3aLUMThbl ONpeaensioT BENUYMHY HanpspkeHuss W Toka nocne yaapa
MOJTHUU, YTOObI BEPUDMLUPOBATL CMOCOBHOCTb 3aLLUTHBLIX CXEM U 060PYA0BaHUS.

5.2 MpUMEHUMOCTb UccrenoBaHUM B OTHOLIEHUU PA3ITUYHbIX COCTOAHUIA CTaHLMU

5.2.1 O6wWMe nonoxeHus

Mpn HOpMmanbHOW paboTe CTaHuuM LWKUHBI 0BecneyeHuss Be30nNacHOCTM B LIENOM MOMNy4aloT 3NEKTpo-
nUTaHWe OT NPEUMYLLECTBEHHOrO0 UCTOYHMKA SMEKTPONMUTAHUS U COEAUHAKTCA C LUMHAMU, HE SIBNAIOLLMMUCS
wuHamu obecnevennsa 6esonacHocTu. MNpu aHanusax BepuduKkaLum dNeKTPOIHEPTETUHECKUX CUCTEM TakUM
obpa3omM cnegyeT oxeaTbiBaTb BCE B3aMMOAENCTBYIOLLUME YACTU INEKTPOIHEPreTUYECKMX CUCTEM, BKIOYas
3MNEKTPOCETb, FEHEPaTopbl U CUCTEMbI, HE obecneunBaloLme 6e30NacHOCTb, ANs BCEX PEXMMOB JKCnnyara-
uun u octaHosa NPP.

5.2.2 PekomeHaauum

Mpeanaraemble pekoMeHaaLuu:

a) Kak YyacTb npouecca sepudukaumum npoekra, ans dyaywmx moandukauuin ctaHumMm cneagyert Bbinors-
HATb M NOAAEPXKMBATbL B HAANEXaLleM COCTOSIHUM crielyioLue BUabl UCCNea0BaHUNM:

1) aHanu3 ycTaHOBMBLUMXCA MPOLIECCOB U aHanNu3 nepexoaHblxX NPoLeccoB Ans AeMOHCTpaLmmn Toro,
YTO 9MEKTPOIHEPreTUHECKNE CUCTEMDI:

- cnocoOHbl 0BecneynBaTb 3MeKTponuTaHue cuctem obecneyeHus 0e30mMacHOCTU CTaHuuu Ans
BbIMONTHEHUS NPUCYLLIUX UM PYHKLIMIA B X0A€ MOCTYNIUPYEMbIX COOLITUIN HArpy>keHUs CTaHumm no
HauxygLemy cueHapuio ¢ MUHUMAanNbHO A0NYCTUMbIM HANPSHXKEHMEM U YaCTOTON CUCTEMBI,

- BbINOMHATE TPEOOBAHWUA NMPOEKTHLIX OCHOB B OTHOLUEHWUM OXMAAEMbIX 3KCMIyaTaLUMOHHbIX Ha-
PYLUEHUIA U aBapUNHbIX YCITOBUNA,

- BKMKOYaTb aAeKBAaTHbIE MepPbl AN 3aNPOEKTHLIX YCITOBUIA, TAKMX Kak 00eCTOouMBaHUe CTaHLUuu,

- BKIOYaTb aAEKBaTHbIE MEPbI MPUMEHUTENBHO K BHELUHUM 3NEKTPUYECKUM COOBbITUSIM, KOTOPbIE
MOTYT HAPYLUMTb UCTOYHUKM SNEKTPONUTAHUSA MO MECTY, & TaKXKe BHELUHUE UCTOUHUKMY;

2) AeMOHCTpaymns TOro, YTo cuctemobl ¢ Bonee BLICOKON Knaccudpukaymuern no 6e30nacHoOCTU UMET
aAeKBaTHYIO 3aLLUTy OT BO3AENCTBUSA CUCTEMbI C Bonee HU3KUM KNaccom B6e30nacHOCTHU, TaKYIO Kak:

- OT pacnpOCTPaHEHUs1 HAPyLUEHUH,

- OT UHULMALMK INEKTPUYECKUX OTKA30B N0 OOLLEN NPUYNHE,

- OT Neperpysku;

3) AemoHCcTpaumMmM TOro, UTO BHELLHWE Lienu, KOrAa OHW BbIAEMNATCA Ana nogadn 6e30nacHbIX Harpy-
30K, COOTBETCTBYIOT TPEOOBAHUAM HAAEKHOCTU U FTOTOBHOCTU. 3TO TaKkke CrneayeT AeMOHCTPUpPOBaTh nocne
NNaHMpyemblX U3MEHEHUI OOBLEKTOB MO NEpeaade u reHepauun, KOTOpble MOTyT OKa3biBaTb BUSIHUE HA CETb,
NOACOEANHEHHYIO K CTaHLUU;

4) AeMoHCTpauun TOro, YTO BHELLHWE CETU, KOTAa OHU BbIAENSAKTCA AN nogayn 6e3onacHbIX Harpy-
30K, ByayT npogomkatb o6ecneumBaTb HEOOXOAUMYIO MOLLHOCTb U MPOMYCKHYKO CNOCOOHOCTL B Cryyae:

- MOTEPU aTOMHOWN CTaHLMM,

- NoTepu camoii GOMbLUION reHepupyHoLLER YCTAHOBKW, MOACOEANHEHHOMN K SNEKTPOCETH,

- MoTepu camon BonbLIOK NepeaatoLLEn CETU UMK SHEPro0BbeANHEHNS,

- MOTepU camon 6OMNbLUIOW Harpy3Ku;

b) B uccnenoBaHusix crieayeT yYUTbIBaTb BCE SKCMyaTaLMOHHbIE PEXUMbI U COObITUSA Ha NPP, koTopble
onpeaereHbl, @ UMEHHO:

5) HOpMarnbHbI PEXUM IKCNyaTayuuu:

- NycK;

- pabora Ha MOLLHOCTU;

- OCTaHOB;

- paboTa CUCTEMbI OCTAHOBA;

- OCTaHOBKa peakTopa;

- neperpys3ka;

- Texo6CcnyxuBaHue;

- UCNbITaHUS;

6) HapyLLUeHNA HOpMarbHOW JKCcnnyaTauuu:

- aBapuitHbIN OCTAHOB 3HEepProbnoka/mosiHbIA COPOC HArpy3Ku;

- NOTeps NUTaHUS OT BHELLUHUX UCTOYHUKOB;

- noTeps NPEeMMyLLECTBEHHOIO ANEKTPONUTAHUS;
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7) npoekTHble aBapum Ha NPP;
8) 3anpoekTHble YCrnoBus:
- obecrounmBaHue CTaHuuu;
- NpPOAOIHKMTENbHAA NOTEPA NUTAHMS NEPEMEHHOTO TOKa;
C) UCCNEef0BaHUA B OTHOLLEHUW MOLUHOCTU W NPOMNYCKHOWM CMOCOBHOCTU BHELLHMX CETEN crieayeT Bbl-
nonHATbL BMecTe ¢ TSO.

5.3 BbiGop, Bepudnkauma u BanMaauusa aHarMTUYeCKUX MHCTPYMEHTOB

5.3.1 O6wue nonoxeHus

CneayeT MCnonb3oBaTb CUCTEMHbIN noaxoa aAns obecneyeHns Toro, YTobbl UMUTaAUUKM TOMHO BOCHMPO-
ussoaunu TpeboBaHus, KOTOpLIE ONPeAENneHbl HA OCHOBE MpeaBapUTENbHbIX YCIOBUIA, U YTOObLI pe3ynsraThl
MOXHO ObIno BanMAUpPOBaTb aBTOHOMHO MYTEM MOMEBLIX U3MEPEHUI, NN APYrMX pasHooOpasHbIX U ansTep-
HaTUBHbIX METOA0B.

Macwrab nccnegosaHus, Kotopoe GyaeT BbINOMHATLCA, 8 TAKKE ABMEHME, KOTOpoe ByaeT MOaenupo-
BaTbCA B CNOXHO aHanu3Mpyemon CeTu, OMpeaensoT TUn nporpaMmmHoro obecneyeHusi, KOTopoe crneayer
MCnonb30BaTh Anst aHanusa. NporpaMMHoe obecneyeHne AOMKHO UMETb CMOCOBHOCTL MOAENUMPOBaTh He-
CMMMETPUYHbIE OTKa3bl M YCNOBMSA. BONbLUIMHCTBO KOMMEPYECKOro NporpaMmHoro obecneyenus, paspaborax-
HOTO NS aHanu3a aneKTPO3IHEePreTM4ecknX CUCTEM KPYMHbIX NPOMBILLNEHHbIX KOMNNekcos, Byaet obnaaartb
CNOCOGHOCTbIO UMUTUPOBATbL BCE OCHOBHbIE LUMHbI U Harpy3km Ha NPP 1 BbINONHATL MUHMMAaNbHbIA Habop
nccrneaoBaHuin, ykaszaHHbIX MPOEeKTUPOBLLUMKOM.

Hacrosawmin ctaHaapT He AaeT pekoMeHaaunin no KOHKPETHOMY NPOrpaMMHOMY 06ecneyeHuto.

5.3.2 PekomeHaaumm

Mpeanaraemble pekOMeHAaLMK:

a) Ans cneyuansHOro NporpaMMHoOro obecneyeHns, koTopoe GyaeT UCNonb30BaTbCA ANA OnpeaeneHns
NMPOEKTHLIX OCHOB 3MNEKTPUYECKON CUCTEMBI, CNIEAYET YYUTLIBATL Creayome TpeboBaHus:

- NpoBepsieMbli NPOLIeCcC 00eCcneyYeHNs Ka4ecTBa, KOTOPbIA COOTBETCTBYET TPeOGOBAHMAM MEXAYHapoa-
HbIX CTAHAAPTOB, CrieayeT YyCTaHOBUTL M NOAAEPXKUBATD;

- cucTemMy nporpaMMHoro obecneveHus cnegyer noaseprarb V&V ¢ Lenblo NpoBepkn Toro, YTo cucTema
O0TBEYaET TEXHUYECKUM YCMOBUSIM U BbINOMHAET CBOE NpeAHa3HaveHue. JaHHbiv npouecc V&V Takke cneayet
peanu3oBbiBaTb B UMUTALMOHHBIX UCCREAoBaHUsX. Takol noaxoa npeaycMmaTpuBaer:

- cocTrasneHune oryera o meponpuaTusax V&V,

- onpeaeneHue BanMaupoBaHHON NpeaMETHOM obnactu (06nacTu, B KOTOPOW pasHULUA Mexay pe3ynb-
Taramu, NOMYYEeHHbIMU C NMOMOLLbLIO MHCTPYMEHTOB M pe3yrnbTaTtaMu Apyrovi BanuaupOBaHHOW CCbINKWM UNU
TECTOB, CHMTAETCA YAOBNETBOPSIOLLEN €€ NPEAHA3HAYEHUIO), U

- COOTBETCTBYIOLLEE apXUBMPOBAHNE AOKYMEHTALUMK;

- cneayeT npeaoctaBUTb NoapoBHoe M oduunanbHoe OnuMcaHWe WMHCTPYMeHTa umutauun (Homep
BEepPCUM NPOrpammHOro obecneveHns, KOHUrypawuus nonbL3oBaTens, Apyrue yCTaHoBKW U NapaMeTphbl);

b) anA BbinoNHeHWUn BepuduMkauuu n Banuaauum, Bknovas PyHKUMOHANbHYIO BEpUdUKALUIO, cCneuu-
anbHOro NPOrpaMMHOro obecneyeHus, Kotopoe byaeT UCNonbL30BaThLCS, CNeAyeT BbINOMHUTL CReAyioLLee:

- (hyHKUMOHanNbHaA Bepudukaumsa 40MKHA NPOAEMOHCTPUPOBATL, YTO apXMTEKTYpPa MHCTPYMEHTa npo-
rpaMMHOro o6ecnevyeHun He coaep¥mT OMBOK;

- (hyHKUMOHANbHaAA BepudMKkauma AOMKHA ObiTb NPOAEMOHCTPUPOBAHA NOCPEACTBOM cepTudmKaLmm
nnu ¢ NnomoLLbio ayauta odbecnevenna kadecrea (QA). Ha nokyMeHThI, ucnonb3yemblie Ans (OyHKLMOHAMNbHOW
Banuaauuu, cnegyet caenarb CCbUIKW B NOTHOM 06beme;

- (byHKUMOHaANbHAA BanuAaUMA AO0SMKHA NO3BONMTL MOMb3oBaTenio obecneunTb hakT TOro, YTo ypas-
HEHWUA NPaBUIILHO NPEACTaBNSAIOT uccnegyemoe dpusndeckoe seneHue B pabodeM ananasoHe MHCTPYMEHTa
nporpaMMHoro o6ecneyeHusi, KOTopbii ONpeaeneH;

- (hyHkuMoHanbHaa V&V MoxeT ObiTb BbINONHEHA MYyTEM CPaBHEHUSI Pe3ynNbTaTOB MMUTALIMK:

- C pe3ynbTaTaMu UCTIbITAHWIA, NN

- C pesynbratamu, nonyyYeHHbIMU OT APYrMX PyHKUMOHANBHO BaNMAUPOBAHHBLIX MHCTPYMEHTOB UMU-
Tauum, py4HbIX BbIMUCNEHUI, NPOLLMIONO OMNbITA U aHANOMMYHbLIX paboT, NOAKPENNEHHbLIX NPU HEO0BX0AUMOCTH
3KCNEePTHLIM MHEHUEM U OLIEHKOM.

NMpumevaHune 1 — 3710 MoXeT BbITb HYacTbio NporpaMmbl QA;

C) ANS KaXA0ro CyLLEeCTBEHHOTO U3MEHEHUA UMUTALIMOHHOTO NPOrPAMMHOI0 0GEeCneYeHUst UNK ero okpy-
XKaloLWmX YCNOBWIA, KOTOPbIE AOIDKHBI UCMONbL30BATLCS, NOMb30BATENIO CMEAYET BLINONHATL aHanu3 Bo3aein-
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CTBUA AaHHON moandmkaumu. Ecnn peaynbrarbl CbITaHWIA WM npouecc pyHKLMoHanbHOo V&V BbINomnHs-
I0TCA YCNELUHO, TO CrieqyeT UCMoSib30BaTb HOBYKO BEPCUIO ANA 3aMeHbl CTapoi Bepcuu, KOTOPYIO creayert
apXxuBMpPOBATb.

MpuMedyaHune 2 — Kak npaBuno, 3To 4acTb ynpasneHns KoHdurypauueit,

d) 4To6bl 06ecneunTb NpPaBUNBHOE UCMOMb30BAHWE KBANMUULMPOBAHHOMO nporpaMMHoro obecnedye-
HUS, CNeayeT COCTaBMTb PYKOBOACTBO NONb30BaTensA. PyKOBOACTBO [A0MKHO MNO3BOJISIT HECKONBKMM NOMb30-
BaTENAM:
- ugeHTuduumpoBarhb:
- pasnuyHble TUMbl UCCNIEA0BAHWUI, KOTOPbLIE MOTYT BbITb BbIMOMHEHLI C MOMOLLLIO NPOrpaMMHoro oGe-
crneveHms,
- MoAenu, Ybn 0BnacTu AerNCTBUA COrnacyroTea ¢ PU3NYECKUM sIBNEHUEM, U
- HeoOxoauMble BXOAHbIE AaHHbIE,
- TpaHcHOpMMPOBATb BXOAHbIE AaHHbIE B (hOPMAT, pacno3HaBaeMblil MporpaMmMHbiM oBecneyeHnem
(Mcnonb3ysA NpoBepeHHLbIe Ha Ka4ecTBO Tabnuuel),
- co3gaBsaTb HEOOX0aMMbIE halnbl ANA BbINOMHEHNSA UMUTALMK, U
- Nonyyarb COrnacoBaHHbLIE Pe3ynLTaThl;
€) NnepcoHarny, BbINOMHALWEMY UCCNEAOBAHNS NPOrPaMMHOro obecneyeHusi, cneayet ymeTb NPOAEMOH-
CTPMpPOBATb aEKBATHOE U COOTBETCTBYIOLLEE 0OyYeHMe, a TaKkkKe NpruemMnemMyto KBanuukaumio.

5.4 Mopenb 3neKTPO3HEPreTu4eCKon CUCTEMbI

Mogenb cneayeTr aganTupoBatb K CneuuanbHelM UCCNEeAOBaHMAM M BbINOMHUTL, HANpPUMeEpP, Cneayio-
wue AencTBUS:

- NpU aHanu3ax cnegyer UMUTUPOBAaTb OCHOBHBIE LUMHBI HArpy3ku NepeMeHHOro Toka, kabenu, TpaHc-
dopMaTopbl U TOKOOTrpaHUYMBAIOLLME YCTPOICTBA. OnA 6onblumMx cuctem obmm Metonom Byaet rpynnupo-
BaHWE Harpys3oK ¢ aHaNoOrMyYHbIMKU XapakTepucTukammu (Hanpumep, 3HakonepeMeHHasi Harpy3ka, craTmdeckas
pesnCTUBHAsA Harpyska) 1 UMUTaUus «COCPEAOTOYEHHON» HArpy3kun, KOTOpasi, Kak OXXMAAETCA, UMEET «3KBU-
BaSIEHTHOE» BO3A1€CTBME Ha 3TO Y OTAENbHbIX HArpy3ok;

- ANA AMHaMWM4eCKOW YCTOWYMBOCTU OCHOBHOW reHepaTtop CO CBOMMMW perynsatopamu (HanpshkeHus u
4acTOoThl BPALUEHUS), NOBbLILLALWMI TpaHChopmaTop, 60onbLIME ANEKTPOABUraTenu U CETb B HENOCPEACTBEH-
HOW Grn30CTM OT CTaHUMKM CrieayeT MoaenupoBaTtb NogpobHo. CeTb B LENOM MOXET MOANMULMPOBATLCS HA
OCHOBE TEXHW4ECKOro 060CHOBaHUS B KaYeCTBE 9KBUBANEHTHOMN CUCTEMbI B LIENAX YNPOLLEHUS.

Honywenuns, caenanHblie B (OM3UYECKON MOAENMU, KOTOPas UCMOMb30BaHa B aHanuie, Cneayet YeTko
UAEeHTMPULMPOBATL U BANMAUPOBATL, @ OrpaHUYEHUs crneayeT naeHTuUUMpoBaTh.

5.5 CoeanHeHune 3NEKTPOCETU U aTOMHOM CTaHLUUMU

Cneayer BbINOMHWUTL aHANUTUYECKUE WUCCNEeAOBaHUSI, OTHOCSILLMECS K BHELLHUM 3NEKTPO3HepreTude-
ckum cuctemam. MNpoekt NPP JomkeH yuutbiBaTh 3TU aHANMMTUYECKUE UCCNIEA0BAHUA U OLEHUTL BO3AENCTBUE
Ha BHYTPEHHWE 3NEeKTPOIHEPreTUYECKUE CUCTEMBI.

YKasaHHble UccneaoBaHUA AOMKHbLI BKITHOYATh BCE MPOrHO3UPYEMbIE YTOUHEHUS SNEKTPOCHAGXKEHUA U
cueHapuu akennyataumn NPP € Lenbio OLeHKU NPOeKTa M SKCnyaTauum BHELLHEro anekTpocHabxeHus ans
obecneyeHus 6ezonacHoi pabotel NPP npu Bcex yCnoBusix.

McecnenoBaHus fOmKHbI 06eCnevnTb BCECTOPOHHIOK OLEHKY paboyeii MOLLHOCTY U NPONYCKHOM cnocob-
HOCTW BHELLUHUX UCTOYHUKOB 3NEKTPOCHADMXEeHUs, YTOObI BbINOMHUTL TpeboBaHUA K npoektupoaHunio NPP.
Kpome ToOro, uccnegoBaHusa crieqyeT npoaHanuampoBatb B paboyem nopsake, YToObl rapaHTUpPOBaTh, YTO
MoOble N3MEHEHUA BHYTPEHHUX UMK BHELUHUX 3NEKTPOIHEPreTUYECKUX CUCTEM afeKBATHO OLIEHMBAKOTCA B
OTHOLLEHMMN UX BO3AENCTBUA Ha SNEKTPOdHepreTuyeckyo cuctemy NPP.

Cneayer BbINOMHWTbL aHanu3a Ans Bepudukaummn Toro, YTo OTKIIOHEHNUS OT MaKCUMarnsHOTO U MUHUMATb-
HOro HaNPsHKeHUs1, @ TalKKe OT YaCTOThl, OCTAKOTCA B pamMKax NPOEKTHbIX TpebosaHuii k NPP.

5.6 OOHOBNEHMe uccnegoBaHU CUCTEMBI

Cneayer noATBEPAUTL COOTBETCTBUE CYLLECTBYIOLLUMM UCCNEA0BAHUSM, MO0 MCCNea0BaHUA [OJDKHbI
ObITb NPOBEAEHbI MOBTOPHO:

- KOrga OCHOBHbIE 3aMEHbl W/UIW OCHOBHbIE MOAUMUKALMM pEeanu3oBaHbl B 9NIEKTPOSHEPreTUHECKOI
cucrteme (BHYTPEHHEN MU BHELLHER), 1

- B XO4€ NMPOANEHNUS NIMLUEH3UN UK NEPUOANYECKOro aHanmaa 6e30nacHoCTy.
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WccneaoBaHus nycka anekTpoaBUraTenei criefyeT BbIMOMHATb, Kak 4acTb MOAWUUKALMU CTaHLMM,
BKIIOYas:

- NEepPEMELLEHNE HArPy30K CTaHLUM, U

- 3aMmeHy aneKkTpoaBuUraternei (KoTopbie MOryT UMETb Pa3fyHbIe BKCMIyaTaLMOHHbLIE XapaKTepucTUKm)
UK reHepaTopoB.

5.7 NpenBapuTenbHble YCITOBUA BbINMOSIHEHUA 3NEKTPUYECKUX UCCreaoBaHum

Mepen Hayanom uccnenosaHuii cneayeT onpeaenuTb CneayroLwme napameTpei:

- NpeaBapuTENbHbIE HOMUHANBHBIE 3HAYEHUS AMEKTPUYECKOr0 000PYA0BaHUS;

- 6anaHc MOLHOCTH;

- BCe pexxumbl pabotbl NPP 1 HauGonee HeGNaronpuUsiTHbI CUEHapPWiA.

YUrobbl onpeaenuTs Hanbonee HeBNaroNnPUATHBINA SKCNyaTauMOHHbIE YCNOBUSA CrieayeT NpoaHanuanpo-
BaTb pasfiMyHbIE CLUEHapUK, YYUTbIBAA COYETaHUA NapaMeTpoB, YKasaHHbIX HUXE:

- pa60Ta OT BHYTPEHHUNX UITU BHELWWHNUX UCTOYHUKOB 3NMEKTPONUTAHUA,

- MakcumManbHasa U MMHMManbHasa MOLLIHOCTb KOPOTKOIo 3aMblKaHUA,

- MakcuMarnbHbIN U MMHUMATbHbIN AnanasoHbl HANPSAXKEeHUA,;

- MakCUManbHbIi U MUHUMANbHbIA AWANa30Hbl YacToT;

- Bce pabouune pexumbl NPP;

- MakcuManbHasi U MMHUMarbHas BbipaboTka aHeprun Ha NPP;

- MakcumanbHas MU MUHUMAanbHas Harpy3ku C y4eTOM BCEX 9KCMIyaTauMOHHbIX HArpy3oK U YCroOBWIA
OKpY>KaloLLen cpeabl;

- MakcumanbHbI 1 MMHUMATbHbIN AneKkTpu4yeckne nmneaaHcol SﬂeKTpOSHepreTI/IHeCKOVI CUCTEMBDbI,

- pexxumMbl paboTbl NOCNE 0AMHOYHbIX OTKA30B 3NeKTpoobopyaoBaHuUS;

- rnepepacnpegeneHue Harpy3ok Mexay UCTOYHMKaMM ANIEKTPONUTAHUSA.

5.8 NMpuemouHblie TpedboBaHUA

B HacTosiLEM cTaHAapTe onpeaeneHbl NPUEMOYHbIE TpeBoBaHUS.

Kputepun nNpuemMku JOMmkHbI BbiTb ONpeaeneHbl HAa OCHOBE yKasaHHbIX TpeGoBaHuii. HeBbINonHeHue
NPUEMOYHbIX TPEGOBAHWI JOMKHO GblITb 0GOCHOBAHO C TOYKW 3PEHUSI OTCYTCTBUS HEXENATENBLHOIO BO3AEN-
CTBUS Ha SiAEPHYI0 GE30NaCHOCTb, NMGO B NPOEKT AOMKHLI GbiTb BHECEHbI U3MEHEHUS.

6 VMccnepoBaHUue nNepexogHbIX NPOLECCOB B CUCTEME IreKTponepeaavu
ATOMHbIX CTaHUUA

6.1 O6ume nonoxeHus

Pasgen 6 OTHOCUTCA K 9NEKTPOCETU U OCHOBHOMY 3NEKTPUYECKOMY reHepaTopy Ha NPP.

BoccraHoBneHne cuctemMbl snekTponepeaayu, KoTopasa nogseprrnacb BO3AENCTBUKO O4EHb CUIIbHOTO Ha-
pyLleHuns, umeeT BonbLIoe 3HaYeHne ana HagexxHon n 6esonacHon pabotel NPP. MiccnegoBaHua auHaMmmde-
CKOW YCTONYMBOCTU ONEKTPOIHEPreTUHECKOW CUCTEMbBI AOSMKHbI MOMOYb ONpeaenUTb BapuaHTbl OrpaHUyeHnn
AN CTaHuMW NPy NOAAEMKAHMU SNEKTPOCHABXEHUSI 1 COEAUHEHWI C SNEKTPOCETbIO B TEHEHUE HaPYLUEHWN,
He MPUBOASLLMX K NOTEepe CMHXPOHM3auuM reHepatopa. OTU UCCNeAOBaHUS CNEeAyeT BbINOMHATbL BMECTE C
oneparopoM CUCTEeMbl Mepeaayun anNeKkTPUYECTBa C Liernbio onpeaeneHus napaMmeTpoB, Takux kak BpemMs ycTpa-
HEHWUA NOBPEXAEHUS.

6.2 Pekomenpgauusa

AHanu3bl AMHAMWUYECKOW YCTOWYMBOCTU CMEAyeT BbINOMHATb C LENb UMUTALUKM 9KCNIyaTauuOHHbIX
YCNOBUI 3NEKTPOIHEPTETUHECKON CUCTEMDI, a TaKKe ONpeaeneHnsa Bo3aenCTBMA Ha YCTONYUBOCTL CUCTEMBDI.

6.3 NMpuemoyHblie TpeboBaHUsA

OCHOBHOW reHepaTop AOMMKEH OCTaBaTbCA NOAKIIOYEHHBIM K 3NEKTPOCETU U He TepATb CUHXPOHM3Ma
Mo OTKa3am, KOTOpble YCTPaHEeHbl 3a CYET CXeMbl 3alluTbl onepartopa CUCTEMbI Nepeayvn anekTpudecTsa.
OCHOBHOV reHepaTop JOMKEH B MONHOM 00beme 0TBeyaTk TpebOoBaHUSAM HALMOHANbLHOIO CETEBOTO CTaHaap-
Ta oneparopa CUCTEMbI NMepefayvu SNeKTPUYECTBA, €CNU TOMbKO C ONEpPaToOPOM HE COrMacoBaHbl OTKIOHE-
HUA. Pe3ynbTar aHanusa JOSKeH BepupuLumMpoBaTth, YTO BHYTPEHHAS 3NEKTpodHepreTnyeckaa cuctema NPP
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M MOACOEAMHEHHBIX HArpy30Kk MOryT paGoTath B NEPEXOAHbLIX YCIMOBUSX B COOTBETCTBMU C TPeGOBaHMAMM
9MEKTPOCETEBOrO CTaHAapTa OnepaTopa CUCTEMbI NEPEAaqN SNeKTPUYECTBa.

7 AHanu3 BHYTPEHHEeN 3reKTPO3HEPreTMYeCKom CUCTEMbl NEPEMEHHOIo ToKa

7.1 O6wWwue NnonoxXeHns

3TOT pasgen OTHOCUTCS K 3MEKTPOIHEPrETUMECKUM CUCTEMAM NEPEMEHHOIO TOKA HU3KOrO U CPeaHEero
HanpsbkeHus (6e3 nogaym ot nHBepTOopoB Unu UPS), BkNioyas pesepBHblE UCTOYHUKU SHEPTONUTAHUA U arnb-
TepHaTUBHbIE UCTOMHUKM NMEPEMEHHOTO TOKA.

7.2 iccnepoBaHue noTokopacnpeneneHus

7.2.1 O6GwWwume NoNnoXeHns

BbinonHeHue uccnenoBaHus notTokopacnpeaeneHnsi ¢ MCnonb30BaHUEM HECKONbKMX CLIeHapueB ¢ pas-
JINYHBIMU KOH(PUIypaLMsiMK CTAHLMKU U UCTOYHUKOB SHEPrUM (CM. 5.7) AaeT YBEPEHHOCTb B TOM, YTO 3HEPro-
cucTema aflekBaTHO CMPOEKTUPOBAHA M OTBEYaeT pabounm napameTpam.

7.2.2 PekomeHaaumm

K nccnegosaHusamM notokopacnpeaeneHns OTHOCATCA crneaylolmue pekoMeHaauuu:

a) uccnegosaHua noTokopacnpeaeneHns CUCTEM NEPEMEHHOr0 Toka creayeTt NpoBOAUTL C UMUTaLMEN
peanbHON CTaTUY4ECKON YCTOMYMBOCTU INEKTPOSHEPrOCUCTEMbI AN HOPMAaribHbIX, HAPYLWEHUA HOPMarbHbIX
U aBapuiHbIX YCNOBUIA, NO3BONAS OLEHUTb HAMNPSHKEHUE HA LUMHE, HANPSHKEHUE HA KremMmax BpaLLaloLLerocs
060pyaoBaHuWs, TOK U MOTOK MOLLHOCTY;

b) anekTpoceTeBON KOAEKC oneparopa nepejarollen CeTu, Kak npasuno, onpeaensaeTr aguanasoH Ha-
NPSHKEHUS], KOTOPbI MOXET BbIAEPKUBATL aTOMHASA CTAHUMS B NPOLECCE BbIpabOTKU AMEKTPOIHEPTUM, HE-
NPepbIBHO UMW B TEYEHWE OrPaHMYEHHOro nepuoaa BpemeHu. MocneacTBUs NOBbILLEHHOTO U MOHUXEHHOTO
HanpspKEHUA SNEeKTPOCETU CreayeT OLUeHWTb Ha NpeaMeT UX BO3AENCTBUS Ha INEKTPOIHEPreTuYeckue Cu-
CTeMbl CTaHUUM B Pa3fUYHbIX PeXMMax aKCnnyarauuu, 1 ecrnv UMeroTCa NnepeknioyaTeny OTBETBNEHUI Noa
HarpysKoii, To X cregyeT npoaHanusnMpoBaThb B X04€ UCCNEeA0BaHUS;

C) criegyer OUEHMTb AManasoH HaMPsHXKeHWs U BHYTPEHHIOW pacnpeaenuTenbHylo CUCTEMY B MOMEHT,
KOra reHepatop OTCOEAMHEH OT CeTU (T.e. PeXUMbI NYCKa U 0CTAHOBA);

d) B xoae uccnenoBaHuii NOToKopacnpeaeneHns cnegyet paccMoTpeThb CrneayioLLne BapuaHThl:

- TshKenble YyCroBus dKCryatauum MakCumarnbHON U MUHUMATbHOW Harpy3oK a5eKTpOSHepreTuHeckon
CUCTEMBbI, YTOObI NPOBEPUTEL AAEKBATHOCTb BHYTPEHHUX W BHELLUHWX UCTOYHWUKOB 9HEPronutaHus. B Hux cne-
OYeT BKNoYaTh YCIOBUSA B X0A4€e 3KCnyaTauuu Noj Harpy3kom 1 B nepuos oCTaHoBa CTaHUMu;

- HewTaTHbIe YCMNOBUSA, Tak1e Kak NnepepbiB B Nogaye INeKTPoOSHepruu no fIMHWAM, TpaHcdopmaropam
W reHepaTtopamM BHELLUHEro UCTOYHWUKA, COEAWHEHHOr0 C MUHUMAnNbHOW U MakCUMarnbHOW Harpy3Kow 3neKkTpo-
3HEepreTM4ecKon CUCTeMbl CTaHUMKn. B aTOM nccnegosaHum cneayeT yunTbiBaTb 000pyaOBaHUE CTaHLMK, KO-
TOPOE HY>KHO AN CMSAITYEHUS NOCNeACTBUIM NPOMCLIECTBUS.

MpumMmedaHue — B xoae UccriefoBaHus No oNTUMU3ALMU NPOEKTa MOTYT GbiTh BLINOMHEHBI UCCIIE40BaHUA 3a-
naca no HafexHoCTU NapaMeTpPoB CTaHLWN:

- OTnanku 1 UMNeaaHc TpaHcOPMaTopoB,

- orpaHuYeHus no Bo3ByxaeHUto reHepartopa,

- KOMMeHcauusl peakTUBHOM MOLLHOCTH,

- TUNopa3sMepbl kaberneii.

7.2.3 NMpuemoyHble TpeboBaHUA

PesynbraTtbl noTokopacnpeaeneHus AoMmkHbl ObiTb COrMacoBaHsbl:

a) co cnocoBHOCTLIO MOTOKOpacnpeAeneHnsa pasnMYHoro anekTpoobopyaoBaHus (BKOYasi orpaHuye-
HUS),

b) ¢ AONYCTUMBIM AMana3oHOM HaMPSHKEHUST ANA SKCnnyaTaumm anekTpoobopyaoBaHus.

7.3 UccnepgoBaHusa nepexogHbiX NPoLEeccoB

7.3.1 O6wWwuKe nonoxeHms

MccneoBaHusl NepexoaHbIX NPOLECCOB B CUCTEME NEPEMEHHOTO TOKA MO3BONSIIOT OLEHUTb aMInUTyay
HanpshkeHUA Ha LUMHE, a Takke has3oBbIi CABUN, TOK U YaCTOTY, KOTOPbIE BO3HMKAIOT nocrne c60eB B CUCTEME,
TaKMUX KaK MOBPeXaeHMe B SNEKTPUYECKON Lenu Unm cinydanHasa notepsa BaXKHOro sremMeHTa.
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7.3.2 NepexogHble Npouecchl NpU oTKase

7.3.2.1 PekomeHagauum

K nccnenoBaHusiM nepexofHbIX NPOLECCOB OTHOCATCS CreAyloLme pekoMeHaauun:

Q) HaNpsHKEHUE M 4YacCTOTy HA BHYTPEHHUX LUMHAX CriefyeT OnpeenuTb B NEPexXoAHbIX YCNOBUSIX U CTa-
LMOHAPHOM pEXUME MOCIEe BHYTPEHHETO UMW BHELLHETO CODLITUS 1Nt BCEX PEXUMOB 3KCNyaTauumn CTaAHLUUN.
Kpome Toro, cneayet yumtbiBaTb ha3oBbie CABUIY, KOTOPbIE MOTYT OKa3biBaTb BO3AENCTBME HA NPUCOEAUHEH-
Hbl€ Harpy3Kku U UX LIEMMN YNPaBneHus.

MpumMevyaHue — PasoBbiil cABUI (34eCb) NpeACTaBNAET coboW M3MeHeHne pasHOCTU a3 Mexay AByMs (Mnu
6onee) BenuuMHamu.

CraHaaprHbie COObLITUS, KOTOPbIE CNeAYET YYUTbIBATb, BKMIOYAIOT:

- cOObITMA B 9NEKTPOCETH, TAKME KaK KOPOTKME 3aMbIKaHMA U 3aMbIKAHUS HA 3€MMI0, YCTPAHEHHbIE OC-
HOBHOM UNU pe3epBHON 3aLMTON,

- KOPOTKME 3aMblKaHUSl U 3aMblKaHUs HA 3eMI0 OCHOBHOTO reHeparopa, TpaHcdopmaropa aHeprotno-
Ka unu BCnoMorarensHoro TpaHcdopmaropa,

- KOPOTKKE 3aMblKaHUA U 3aMblKaHUA HA 3eMNI0 BO BHYTPEHHUX ANEKTPO3Heprocucremax (cne,qyeT npo-
BeCTU uccneaoBaHust YyBCTBUTENbHOCTH, 4TOObI w,quTmcpuuuposaTb rPaHu4HbIE cnyqau),

- KkonebaHusi 4acToThbl.

Crneayer NOMHUTb, YTO 3TOT NEpeYeHb He ucdepnbiBatowmi. MoryT noHagobuUTLCA AONONHUTENbHbIE
MCCNENOBAHUSA OTKA30B B 3aBUCUMOCTU OT OCOBEHHOCTENH KOHCTPYKLMU CTaHLUK;

b) cneayetr npoaHanu3npoBaTk BO3AENCTBUE OT CUMMETPUYHBIX U HECUMMETPUYHBIX KOPOTKUX 3aMbl-
KaHWii Ha MUTaHWe NEePEeMEHHOro TOKa W Ha JnekTpudeckoe obopyaoBaHWe (Takoe Kak 3nekTpoasBuraTenu,
BLINPSAAMUTENU 1 UHBEPTOPbLI). B Hero cneayer BkNioYaTb BHYTPEHHUE W BHELLHUE OTKAa3bl, a Takke cneayer
y4YUTbIBATh NApamMeTpbl BOCCTAHABNMBAIOLLErO HanpsxkeHus. Cneayet BanuauposaTh NPUroAHOCTb 3aLLUTHO-
ro obopyaoBaHusi Ans OOHApPYXXEHUs1 U YCTPAHEHUA HENPUEMMEMbIX NapameTpOB 3MEeKTPOIHEPreTUECKon
CUCTEMBbI;

C) B OTHOLLEHWU HAPYLLIEHUIA CUCTEMBI, KOTOPbIE NPUBOAAT K CpabaTbIBaHUIO MU M3ONUPOBaHUIO 060pY-
[OBaHWS, BXHOTO Ansi 6€30MacHOCTM, CneayeT NpoaHanM3upoBaTb NOBTOPHbIN MYCK UK BPeMS nepe3sanycka
GonbLlUKMX anekTpoaBuratenen, Yytobbl y0eauTbCs, UTO 3aLUUTHbIE CUCTEMbI HE MPENSTCTBYIOT BbINOMHEHUIO
aBTOMaTUYECKUX pyHKUMI 060pyaoBaHus, obecneumBaloLLero 6e30nacHOCTb.

7.3.2.2 MNpremoyHbie TpeGoBaHus

McecneposaHusi nepexoaHbiX NPOLECCOB AOMMKHLI BEpUULIMPOBATL CrieayloLlee:

a) HenpueMrneMble YCNOBUA B CUCTEME U3-3a SNEKTPUYECKUX HAPYLLIEHWUI JOIDKHBI ObITb 0GHaPYXKEHbI 1
yCTpaHeHb! 3aLUMTHOW CUCTEMON CENEKTUBHO.

Ecnu HapyLweHua B cucteme NPUBOAAT K NOTEPE MCTOYHUKA SNEKTPONUTAHUS, TO A0IDKHA ObITh OLiEHEHA
nocrneaoBaTenbHOCTb COOLITUI, OTHOCALLIASCS K NEPEX0oAyY Ha anbTePHATUBHbLIE UCTOMHUKK STNEKTPOIHEPIUHU.
3710 06ecneunT HenpeBbLILLEHWE OFPAHWUYEHWIA N0 BPEMEHU Ansi paboTbl CUCTEMbI YMEHbLLIEHUS paAiM0aKTHB-
HbIX BbIGPOCOB, B OTHOLUEHWUWN KOTOPOM GAENAaHO AONYLLEHWE NpU aHanuse aBapuii.

lMpumep — B ciiyvyae ympambi 0OHOU eHewHel 3HepaemuYecKol cucmeMbl, nepexod e pexum Hazpy3Ku
Ha co6cmeeHHble HyXObl UNU Ha anbmepHamueHble 8HeulHUe UCMOYHUKU U Ha pe3epeHbie éHympeHHUe Uc-
MmOoYHUKU eanudupoeaH. 39mo obecnevyum, Ymo obuwjee epemsi 0511 3adelicmeoeaHus U IKCIIIyamayuu cucmem
6esonacHocmu Ons yMeHbUleHUs nocnedcmeuli NPoeKmHbLIx cobbimuli Haxodumcsi e donycmumbix npede-
nax;

b) yacrtoTa, TOK U HanpsPKEHNE INEKTPOIHEePreTUYECKON CUCTEMbI CTAHLUMM AOMKHbLI COOTBETCTBOBAThL
cneumdukauusam obopyaoBaHUA U €ro BO3MOXHOCTAM (BKMIOYas koopauHauuio usonsiuumn). O6opyaosaHue,
KoTOpoe HeobxoauMo Ans cpabaTbiBaHWA 3alUTbl, JOIDKHO UMETb COOTBETCTBYIOLLYIO OTKIIOYAIOLLYIO CMo-
COBHOCTb.

7.3.3 UccnepoBaHuA nepexknioYeHnsi NUTaHUA WKUHbI C OQHOr0 UCTOYHUKA NUTAHUA HA OPYroun

7.3.3.1 O6wume NonoxeHnsa

MepeknioueHme NMTaHNS LWNHBI C OAHOTO UCTOUYHMKA NUTAHKUA HA APYroi MOXET ObiTb MHMLMMPOBAHA 3@
CYET U3MEHEHUIN B INEKTPOCETU UNWN HA CTaHLUK, B YCTPOWCTBE PE3EPBUPOBAHUA NPU OTKa3e BbIKIoYaTens
Unu AeincTBui oneparopa.

7.3.3.2 PekomeHaaumna

MepeknioueHme NUTaHUA WKWHBLI C OAHOTO UCTOYHUKA NUTAHWUA HA APYroW creayet NpoaHanu3MpoBaThb,
KaK 4acTb UCCNEA0BaHUN B NEPEXOAHbIX YCIOBUSX.

10
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7.3.3.3 MNpuemoyHble TpeGoBaHUA

McenegosaHua nepeknioveHns NUTaHWs WWHBI C OAHOTO UCTOYHMKA NUTAHUSA Ha APYron AOMKHbI BEPU-
dumumposartb, YTO:

a) OCTaTOYHOE HanpsbkeHue Ans NePeKnoYeHnsa NUTaHWS LWKMHbI C OAHOTO UCTOYHMKA NUTaHWUA Ha APYron
C 3amMeaneHueM JOMMKHO ObITb JOCTAaTOYHO HU3KWM, YTOObI HE AOMYCTUTL NPOBNeM HECUHMA3HOrO Hanpske-
HKUSA AN POTAUMOHHOTO 060pPYAOBaAHMSA;

b) HanpsbkeHue Ha knemmax BCMOMOraTtenbHOro 000pyaoBaHUA CTaHUMU, NMPU MyCKe UMM NOBTOPHOM
nycke (0COBEHHO aCMHXPOHHBIX ANEKTPOABUraTeNemn) AOMMKHO ObITb AOCTATOUHbIM, YTOObI YCNELHO pa3orHaTe
BCe obopyaoBaHue, KOTOPOE MyCKaeTCs OAHOBPEMEHHO MOCME YCMELLHOr0 NEPEKIIOYEHNSA NMUTAHNUS LUMHBI C
OJHOr0 UCTOYHMKA NUTAHUA Ha APYroii;

C) BpEMS Mycka W/Wnu pasroHa BCMOMOraTenbHOro o6opyaoBaHUs CTaHUMK, Takoro kak GonbLume Ha-
rHeTaTenbHbIE HACOChI, A4OMKHO COOTBETCTBOBATL TPpeboBaHNSAM NpPOMbILLNEHHON BesonacHocTu Ha NPP Ha
OCHOBE aHanu3a NPOUCLUECTBUN U IKCMIyaTaLMOHHBIX HYXXA;

d) paboume xapakTepUCTUKU 3aLLUMTHbLIX CXEM, TAKUX KaK perne TOKOBOW OTCEYKM UMM pene MUHUMAarb-
HOr0 HanpsPKEHUs, HE AOIDKHbI NPUBOAUTL K HEXEenaTenbHbIM cpabaTbiBaHUSIM MPU HauxyaLwem cueHapuu
3KCnnyaTaumm SHeprocucTemsl, U

€) nocne nycka unu NoBTOPHOrO Nycka BCE 3NeKTpoobopyaOBaHUE AOIMKHO IKCMIYaTUPOBATLCA NPU [0-
MYCTUMbIX HANPSXKEHUU U YaCTOTE.

7.3.4 ViccnegoBaHusa No 3anycKy U nepe3anycky anekrpoaBuratenemn

7.3.4.1 O6GmMe nonoxeHus

[NyckoBon TOK Ansa anekTpoasurarenen (0COBEHHO ANA KPYMHbIX) MPUMBOAMT K BO3HUKHOBEHWIO Cylle-
CTBEHHOIO MajeHus Hanps>KeHus Ha krnemmax obopyaoBaHusA (U B MOACOEAMHEHHbLIX LLUMTaX YMPaBNEHUs).
3TO MOXET MOTEHUManbHO NPUBECTU K COOIO MycKa 3NEeKTPOoABUraTens u3-3a HU3KOrO KPyTSALero MOMEHTa
npu Mycke unu cpbiBy ApYrux paboTatomx anekrpoasurateneil, NnoacoeanHeHHbIX k cetu. Mpu nccnegoBaHm-
AX NyCKa 9NeKTPOABUraTeneli cnefyer paccmMarpuBaTe Haubonee TSHKenble YCNOBUS Harpy3km U MCTOYHUKOB
3Hepruu.

7.3.4.2 PekomeHgauum

B oTHOLWeHWM uccnegoBaHMi nNycka U nepesanycka SneKkTpoaBuUraTtenen MOXHO BblaaTb crieayoLume
pekomMeHaauuu:

a) uccneaoBaHus Nycka anekTpoABUraTenen cneyer BbiNONHAThL KAk YacTb MCCNeAOBaHUA NEPEX0aHbIX
npoueccoB. MNpu 3TUX UCCNEAOBaHNUAX CreayeT OXBaTbiBaTb BCE BO3MOXKHbIE CLIEHAPUH;

b) npodhmnu Toka u HanpsHKeHUs NOCre NePEKIIOYEHUS MUTAHUS LWWHBI C OAHOTO UCTOYHUKA NUTAHUS Ha
APpYron unu nocre KpaTkoBpeMEHHOW N0CaaKn HanpsHKEHUSA BO BHYTPEHHEN 9NEKTPOSHEPreTUYECKOoW cucteme
cneayeT npoaHanuanposaTtb. CneayeT onpeaenuTe COOTBETCTBYIOLLEE NafeHNE HanpskeHus B TpaHcdopma-
Topax u kabensix.

7.3.4.3 MNpuemoyHble TpeGoBaHUA

McenegosaHua no 3anycky 1M nepesanycky anekTpoaBuraTeneit 4omKkHbl BEpUguUMpoBaTth cneaytoLlee:

a) NycKk U nepesanyck BCEX aCUHXPOHHbIX 3MeKTpoaBUraTenemn He AOMKEH NPUBOANTL:

- K ONPOKUAbIBAHUIO AMNEKTPOABUTaTENSA B X04€ nycka,

- K ONPOKUAbIBAHUIO APYIUX NeKTpoABuraTenei,

- K NEPEKIIIOYEHNIO HA BHELUHMI NCTOMHUK SHEPTONUTaHUSA, U

- K NYCKY UCTOYHUKOB NEPEMEHHOr0 TOKa, HaXOASALMUXCS B PEXXUME OXKMAAHUSA;

b) HanpsxeHne Ha KnemMMax aCMHXPOHHbIX SNEeKTpoABUraTenei nocne nycka unu nepesanycka A0MmKHO
COOTBETCTBOBaTb TPEOOBaAHUAM TEXHUYECKMX crieumdukauuii Ha o6opyaoBaHue (0COOEHHO, YTO OTHOCUTCSH K
HanpPsPKEHUIO U BPEMEHU NycKa);

C) BpPeMSA MyCKa aCUHXPOHHLIX 3NEKTpoABUratenei B NOCTYNMPYEMbIX HaUXyaLmMX ycnoBuax (cm. 5.7)
JOMKHO COOTBETCTBOBATb:

- KpUTEPUSIM, YCTAHOBMEHHLIM B aHanu3e saepHon 6e30nacHoCTH,

- MoBbIM 3KCNNYaTaUMOHHbLIM OTPAHUYEHUSM,

- yCTaBKaM CUCTEMbI 3aLUUTbI;

d) nocne nycka anekTpoaBuraTenei anekrpoobopyaoBaHue AOMKHO paboTaTb Npu AONYCTUMbIX HANPs-
XKEHUW W YaCTOoTe.

7.3.5 PaboTta B pexume Harpy3km ans CoO6CTBEHHbIX HYXA

7.3.5.1 O6wWwMe nonoxeHusa

HekoTopble aTOMHbIE CTaHL MW UMEIOT CNOCOBHOCTL paboTaTh B pexxume CODCTBEHHLIX HYXA, T. €. npe-
o6pa3oBbiBaTh BbipabaTbiBaEMOE 3MEKTPUHECTBO TOMLKO B HArpy3ky Ha cobcrBeHHble Hyxabl NPP. Mpuun-
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HOW TaKOro pexxuma mMoryT 6biTb COOM B SNEKTPOCETH UMK Ha pacnpeaenuTensHON noactaHuuu. Mepexoa Ha
HarpysKky Ha COOCTBEHHbIE HY>Abl BbI3OBET KoNiebaHua HanpshkeHWs U 4acToTbl Ha KneMmax reHeparopa, a
TakXXe BO BHYTPEHHUX CUCTEMAX.

7.3.5.2 PekomeHpauusa

Crnegyet uccnenosatb BO3AeWCTBME Ha anekTpoobopynosaHue NPP u3-3a konebaHuii HanpsiXeHust u
YacToTbl. ONEKTPOHHOE 060PYAOBaHME, TAKOE KaK BbINPAMUTENN U UHBEPTOPLI, YYBCTBUTESIbHO K U3MEHEHUSIM
napameTpoB reHepaTopa, €Cfnm TOfbKO OHO HE CMPOEKTUPOBAHO ANsi TAKOro NpUMeHeHus. Bospericteue Ha
3MEKTPOHHbIE 3aLUMTHbIE YCTPOMCTBA TaKkKe CneayeT UCcrneaoBarhb.

7.3.5.3 MNpuemouHbie TpeGoBaHUA

Mcecnenosanue JOMKHO Bepuduumuposath cnegytoLlee:

a) B X0[€ U Nocne nepexoaa Ha Harpy3ky Ha COGCTBEHHbIE HYXAbl 4acTOTa U HaNpsKeHWe Ha Knemmax
3NeKkTpooB6opyAOBaHNSA [OMKHBI COOTBETCTBOBATL TpeboBaHuio cneuudukaumii Ha 06opy10BaHKUE U €r0 BO3-
MOXHOCTEM;

b) nepexon Ha Harpy3ky Ha COOCTBEHHbIE HYXAbl HE LOMMKEH NPUBECTHU:

- K ONPOKUAbIBAHUIO aCUHXPOHHLIX AMEKTPOABUraTenen,

- K NEePEKSIIOYEHNIO NUTAHUSA LUKHBI HA BHELLHWE UCTOMHUKU 9NeKTPOCHabxeHus,

- K NYCKY UCTOYHUKOB NEPEMEHHOIO TOKA, HAXOAALUMXCH B PEXKUME OXXMAAHUSA.

7.3.6 Pe3koe OTKINOHEHMEe HanpPsKeHus

7.3.6.1 O6wwue nonoxeHus

MpuMepamn HapyLLEHUA HANPAXEHUS ABMAIOTCA NOHMWKEHHOE HanpshkeHue, HeCUMMETPUYHOE Hanpst-
WeHue (Takoe kak notepsi das), KpaTkOBPEMEHHbIE NOCAAKM HANPsDKEHUSI U nepebon B HanpsHKeHUN.

Mepeboun B HAMPSHKEHUM MOTYT NPUBECTU K OTKIMIOYEHUIO U3OLITOYHBLIX MOAKMNIOYEHHbIX HArpy30K.

7.3.6.2 PekomeHngauumn

B oTHOLLEHNM CcCcneaoBaHuii N0 HAPYLLEHUAM HaANPSDKEHUS MOXKHO aTb Creaylowme pekoMeHaauum:

a) NccnefoBaHNs HapyLLEHUA HaNPSHKEHWUA CneayeT BbINOMNHATL Kak 4acTb UCCNeaoBaHui B Nepexoa-
HOM pexvMe AnA NOAAEPXKKN UCCNEAOBaHUIA N0 KOOPAUHALIMK 3aLLUUTbI ANEKTPUYECKOTO HaNPSXKEHUS;

b) npu nccnenosaHUAX NO HapyLUEHWUAM HaANPSXXEHUSI CrielyeT paccMaTrpusBaTb BapuaHTbl CUMMETPUY-
Hbleé 1 HECUMMETPUYHbIE (Takue Kak notepsa da3d) AN HOPMasnbHOW U Pe3epBHOW MOAAYU SHEPronUTaHus.
Cxembl 3aLUMThl AOMKHLI OGHAPYXXMBATL YCIOBUS MOHMWKEHUS HANPSHXKEHUS HA UCTOYHUKE NMUTAHUS MPU OT-
CYTCTBMM UNM MUHUMATLHOW Harpy3ke, a Takke npu paboTte ¢ NONHOW Harpy3koin.

7.3.6.3 NpuemouHbie TpeGoBaHUA

MccnenoBaHus No HapyLLEHUSIM B HANPSXKEHUN JOIMKHBI BEpUUUMPOBAThL CreayloLLee:

Q) YCTaBKu 3aLLUTHON CXEMbl (HAMPSDKEHUE U BPEMS)) A0SMKHbI o6ecneunTs, Ytobbl 060pyaOBaHUEe He
66110 NOBPEXAEHO B XoA€e paboTbl NPU MOHUXKEHHOM HANPSHKEHUU;

b) 3awmTHaa cxema gomkHa 06ecneyYnTb, YToObI LWKHLI 06ecneveHns 6e30nacHOCTU ¢ HeaOoMyCTUMbIM
HanpshkeHnemM Obinu OTKMIOYEHbI OT UCTOYHUKA C MOHMKEHHBLIM HaNPSXXEHMEM U NEpeBefieHbl HA ankTepHa-
TUBHbIA UCTOYHUK QHEPTrONUTAHUS.

7.3.7 MNepeHanpskeHUA, BbI3BAHHbIE NMEPEKNIOYeHUAMU U HEUCNIPABHOCTAMMU

7.3.7.1 PekomeHaauum

Hanbl cneaylowme pekoMeHgaumm:

a) UcCneaoBaHUs NEPEHANPSHKEHUS CNeAYeT BbINOMHATL KaK YacTb UCCNEA0BAHUN B NEPEXOAHOM PEXU-
Me. BbICTpble nepexoaHble HANPSHKEHUS TAKXKEe CNefyeT NPoaHanu3npoBaThb;

b) nccneposaHusi cnegyer BbIMOMHATL, YTOOLI NOKa3aTb, YTO ObICTPLIE NEPEXOAHLIE BO3MYLLEHUS B
SMEKTPUYECKON CUCTEME, HE BbI3OBYT NOBPEXAEHUA unu c60es B cucteme. HeKoTopbie n3 sBNEeHui, KOTopbie
HY>XHO NpoaHanuanpoBaTb, 3T0:

- KOMMYTUPOBaHUE UHAYKTUBHOCTHU,

- KOMMYTUpOBaHNe eMKOCTH,

- cpes ToKa,

- He3azemIieHHble TpexdasHbie CUCTEMBI.

B oTHOWEHUN nepeHanpsKeHUi, BbI3BaHHbIX MOMHWEN, cM.9.1.

7.3.7.2 NpuemoyHbie TpeGOBaHUA

I/Iccneuosang Mo KoopAMHaLUUKU U30NALUMKN OOMKHbI rapaHTUpPOBaTh, YTO MUKW HaNpPsHXXeHUs He npeBbl-
LLAKOT BO3MOXHOCTEN 060pyA0BaHNSA BblAEMKNBATL NEPEHANPSKEHME.

Mo Bonpocam 3aLuTbl OT HAMPSXEHNUA CM. 7.5.
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7.3.8 ccnepoBaHMA CTYNeHYaToro Harpy»XeHus

7.3.8.1 Pekomengauum

B oTHOLEHMN nccnegoBaHnini NOCNEA0BATENLHOCTU HArPYXXeHUA AaHbl CreayloLwme pekoMeHgaumm:

a) uccneaoBaHust NOCNeL0BaTeNbHOCTU HArPY>XeHUst pe3ePBHbIX MCTOYHMKOB MEPEMEHHOIO TOKa cneay-
€T BbIMOJHATb C UCMONb30BaHNEM MOAENEN, KOTOPbIE NO3BONAKT OLEHUTL aMNNUTYAY HaNPsHKEHUA Ha LUMHE,
a Takke a3oBbIf CABUT, TOK, YaCTOTY, U BpEMS OTKNUKA PErynmpoBaHnsi NEPBUYHOIO NPUBOAA;

b) AMHaMnyeckuin aHanu3 LOmKeH NPOAEMOHCTPUPOBATb, YTO:

- BCE Harpysku moryT 6biTb NOAKIOYEHBI B NPEABapUTENIbHO ONpeaeneHHoN NoCneaoBaTenbHOCTH,

- Nepuoa BpemeHu YCTPOMUCTBA ynpasneHnsa NocneaoBaTeNbHOCTLIO 4OCTATOMEH A S BOCCTAHOBMEHUSA
aJeKBaTHOrO HanNpPsHKEHUA U YacCToThbl Nepes TeM, Kak OyaeT BbIMOSIHEH CREAYOLWMIA War HarpyXeHus, u

- NYCKOBLIE TOKM 9neKkTpoaBuratenein Haxoaarca B 4ONYCTUMbIX Npeaenax;

C) cnegyeTt UCCNegoBaTb OTKIOHEHUS YacTOTbl, Kak 4aCTb UCCNEAOBaHNUA CTYNEHYATOrO Harpy>XeHus,
C NMOMOLLI0 €ANHCTBEHHOIO PE3EPBHOr0 MCTOMHUKA CUCTEMbI SNIEKTPONUTAHUSA, BAXKHOIO ANnA 6e3onacHoOCTu.

n puMedaHue — YacToTHble nepexoAbl BO3HUKHYT B XoAe nocrieoBaTeNlbHOro HarpyxeHus. BosgeictBue Ha
pacxog HacoCa MOXHO UrHOPUPOBaTh, NOKa BapuUalUun KpaTKOBPEMEHHbIE.

7.3.8.2 NMpuemMoyHble TpeGoBaHUA

MocnenoBaTenbHOCTL HArpyXXeHus A0IMKHAa BepuuLMpoBaTh CreayloLlee:

a) B X04e NOCneaoBaTenibHOr0 Harpy>XeHus OTKIOHEHUS YAaCTOThl U HANPSHKEHUS HA KIEMMAaX aCUHXPOH-
HbIX 3MEKTPOABUraTenen He AOMKHO NPUBECTU K CPbIBY APYrMX BCNOMOraTenbHbIX Harpy3ok;

b) HanpsikeHWe Ha KnNeMMax acMHXPOHHbLIX 3NEKTpoABUraTene nocne nycka u nepesanycka AOMKHO
COOTBETCTBOBaTb TPEGOBAHUAM TEXHUYECKMX cneuudukaumii Ha o6opyaoBaHne (0COBEHHO 3TO KacaeTcs Ha-
NPSKEHUS U BPEMEHU MyCKa);

C) BPEMS NycKa aCMHXPOHHbIX ANeKTpoABUraTeneii Ana nocTynmpyemMoro HamxyaLero Hanps>keHus, JYa-
CTOTbI M YCNOBUIA Harpy>eHus 4OMKHO COOTBETCTBOBATbL AOMYLLEHUAM U KpUTEepuaM aHanu3os no 6esonac-
HOCTU;

d) ycTaBku CUCTEMBI 3aLUMTbI AOIDKHbI YYMTBIBATh HAUXYALUEE HAMPSHKEHWUE, YacTOTY U YCNOBUS HArpy-
KEHUS;

€) nocne nNoCneaoBaTENbHOCTH HArPY>XEHNUSA aNekTpoobopyaoBaHUE AOMKHO paboTaTe B npeaenax Ho-
MUWHAarbHOrO HaNPsHXKEHUA U AManasoHa vyacToThl;

f) nocne kaxagoro wara B NOCNEA0BATENLHOCTU HArpy>XeHus 4acToTa U HanpsHkeHue Ha Knemmax pe-
3EepBHOr0 UCTOYHMKA MUTAHUS NEPEMEHHOrO TOKA AOIMKHbI HAXOAUTLCA Ha YPOBHE NPUeMIEMbIX 3HA4YEHUN,
4YTOObI paspeLLnTb BbINOMHEHWE CNEAYIOLLEro Lwara;

g) dyHkumna 6esonacHocTn obopyaoBaHuda, Heobxoammas ana 6e3onacHoOro OCTaHoBa, AOMHKHA UMETb
NPUOPUTET NPU ONpeAeneHnm 3aLUUTHBIX CXEM.

7.3.9 NccnepgoBaHuA 4acToThbl

BHyTpeHHue konebaHus 4acToTbl (MO OTHOLLEHWIO K HOPMAarbHOM YaCcTOTE), UHMLMUPYEMbIE CEThIO, Che-
JYET OLIEHUTb U MPOAEMOHCTPUPOBATL NPUEMIEMBIN YPOBEHBb C TOUKU 3PEHUS X BO3AENCTBUA Ha 00opynoBa-
HUe, Takoe Kak UCTOYHMKM BecnepeboiHoro nutaHus (UPS).

MuHUManNbHO U MakCUManbHO AONYCTUMbIE YacCTOThbl YCTAHOBMBLLUETOCH pexuma creiyer OUEHUTb C
TOYKM 3PEHNSA UX BO3AENCTBUA Ha paboTy GONMbLUMX aCUHXPOHHBIX 3MeKTpoaBUraTtenei u cnocobHocTu obe-
cneyusatb TpeOyeMbln pacxod y NoACOeANHEeHHbIX HACOCOB, BEHTUIATOPOB, KOMAPECCOPOB, U T. N.

MakcumManbHble/MUHMManbHbIE TPeBOBAHMA K PACXOAy XMAKUX cpel AOMKHbI YAOBNETBOPATL Tpebo-
BaHWAM K aHanu3y siaepHon aBapun. Bpems cpabartbiBaHua AN 3aABMXKEK C AMEKTPONPUBOAOM HE JOIMKHO
npeBbILLATb 40NYCTUMOE BPEMSI X0A4a 3aTBOpA.

3Tu oueHkn TpebosaHuii k TpebyemoMy pacxoay M BPEMEHM X0Aa 3aTBopa, HE ABMALMECH YaCTbio
aHanu3a 3neKTPOSHEPreTUYECKONn CUCTEMbI, AOMKHbI BbINOMHATL CNELUanucTbl MO rMAapaBIMYeckuM cucTe-
MaMm unu aHanu3ay sgepHon 6e3onacHoCTu.

7.4 ccnepoBaHue OTKa3oB

7.4.1 UccnepoBaHUA KOPOTKUX 3aMblKaHUMA

7.4.1.1 O6GlMe nonoxeHus

Bbluncnenns KOpoTkux 3ambikaHuin B cootBetctBun ¢ M3K 60909 (Bce 4acTtu) crnegyer BbINOAHATbL C
Lernbio onpeaeneHnss MakCuManbHOro U MMHUMAIbHOIO 3HaY€HWUI NePeMEHHOTO TOKa B aBapPUIMHbLIX YCIOBUSIX.
McecnenoBaHusa KOPOTKUX 3aMblKaHuii HeoBxoAUMbI ANa NPOBEPKM CNOCOBHOCTU 000pPYA0BaHUS NPOTUBOCTO-
ATb aBaPUIHbLIM YCNOBUAM, YTOObI CNPOEKTUPOBATL aAEKBATHYIO U M3OMPAaTENbHYIO 3aLLUTHYIO CXEMY.
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ABapuitHble yCNoBWUA MOTYT Obl BbI3BaHbI CUMMETPUYHBIMU UM HECUMMETPUYHBIMU KOPOTKMMM 3aMblKa-
HUAMK. OTKa3bl MOTYT ObITb BbI3BaHbI UMW 3aMbIKAHUSAMU Ha 3EMITIO, UMK 3aMbIKAHUSIMU MEXAY NPOBOAHMKA-
MW NOA HANPSHKEHUEM.

7.4.1.2 PekomeHaauum

[aHbl criegylowne pekomeHaaumm:

a) cneayeT yuuTbiBaTh NOAMNUTKY KOPOTKMX 3aMblKaHMI OT BCex paboTaloLmx UCTOYHUKOB B nio6Goe yka-
3aHHOE BpeMs:

- NOANWUTKa OT napanmnenbHblX Pe3epPBHbIX UCTOYHUKOB MEPEMEHHOIO TOKa B X0A€ TECTUPOBAHUSA;

- CyLLEeCTBEHHas NoAnuTKa oT BOMNbLUNX AaCUHXPOHHBIX 9NEKTPOABMIaTENEN MMEIOLLEroCs TOKA KOPOTKUX
3aMbIKaHWUI B 9IEKTPOIHEPTETUHECKOW CUCTEME CTaHLIMU;

b) nccnegosaHua KOPOTKUX 3aMbIKaHWI CrEAYET NPUMEHATL, YTOObI onpeaenuTb HE06X0AUMbIE HOMU-
HanbHbIE 3HAYEHUS pacnpegenuTenbHbIX YCTPONCTB, kabeneit u apyroro 06opyaoBaHus.

7.4.1.3 NpuemouHbIe TpeboBaHUA

PesyneraThl BbIMMCNEHUI CUMMETPUYHBIX U HECUMMETPUYHBIX KOPOTKUX 3aMbIKaHWUI AOMKHBI COrnaco-
BbIBaTh:

a) C MakcUMankeHON BO3MOXHOCTBIO BbIAEMKMBATL TOK KOPOTKUX 3aMblKaHUIi BCEro anekTpootopyaosa-
Hus,

b) ¢ oTkntovatoLLein CNOCOGHOCTLIO KOMMYTUPYIOLLMX YCTPOWCTB.

7.4.2 ViccnegoBaHUA 3aMblKaHUSA HA 3eMJTH0 (HapylWeHHaa U3onauua)

7.4.2.1 O6wme nonoxeHusa

3ambIKaHWA Ha 3emIo MOryT chopMMpPOBaTh YCNOBUA HECOANAHCUPOBAHHOIO HAMPSDKEHUS, C PUCKOM
HapyLUEeHUsA n3onsauun, unm HecbanaHcUpoBaHHOTO TOKA, C PUCKOM YPEe3MEpPHOro Harpesa.

7.4.2.2 PekomeHpauus

MccneposaHus 3aMbIKaHUS HA 3EMIIO CMEAYET BbINOMHATL, YTOObI BEpUPUUMPOBATD, YTO HAPYLUEHHARA
U30NALMA C 3aMblkaHWeM Ha 3emMnio Oyget obHapyxeHa. CneayeT yuuTbiBaTb NOANUTKY KOPOTKUX 3aMblKaHUM
0TO BCEX paboTaloLMX MCTOYHMKOB B J0DOE yKazaHHOe BPEMS.

7.4.2.3 MNpueMoyHbIe TpeGoBaHUA

Ecnu sawuTHble CxeMbl MUMEIOT (PyHKLIMIO OTCYTCTBUA cpabaTbiBaHWUA HA YCNOBUA 3aMblKaHUA HA 3EMAI0
(kak Hanpumep, 3a3eMneHne Yepes CUCTEMbI UMNedaHca), To paboyee 060pyiOBaHME AOIDKHO CyMETb Npo-
JEeMOHCTPUPOBATbL CBOK CNOCOOHOCTL BbINOMHEHUS NpeaHa3Ha4YeHHOM(bIX) pyHKLMKU(iA).

7.5 UccnepgoBaHua no KOOpAUHALIMU NIEKTPUYECKON 3aLMUTbI

7.5.1 PekomeHpgauumn

PekomeHnayercsa genatb cnegyioLee:

a) cnegyet onpeaenuTb aaeKkBaTHYI0 CEeNeKTUBHOCTb B OTHOLLEHUM BCEX UMEIOLLIMXCA UCTOYHMKOB U Ha-
rpy30K.

B 0coBbix criyqasix 1 B OTHOLUEHUM KOHKPETHBLIX MCTOYHMKOB (HanpuMep, UCTOYHUKOB SHEProNUTAHUSA B
pexxiMme oxuaaHua), a Takke notpebutenein sawmra o6opyaoBaHUst MOXKET ObiTb YMEHbLLUEHA 0 OCHOBHOTO
Habopa ansa coxpaHeHus PYHKUUK saepHOn 6e30nacHoCTU.

3awmTHas cxema He AomkHa cpabartbiBaTb HA HOPMaribHble SKCMIyaTaLuMOHHbIE NepexoAHble YCno-
BUS, Takne kak OPOCOK TOKa Npu MyCcKe SNEeKTPOABUraTens, KOMMYTaLMOHHOE nepeHanpsixeHue, 6pocok Toka
TpaHcdopmaropa;

b) npu pacyeTax KOOpPAMHALIMK BMEKTPUYECKO 3aLUWUTEI CneayeT onpeaenuTb ONTUMAanbHbIE HACTPOKK
C LienbI0 AOCTMXKEHWUSA BbICOKOW rOTOBHOCTU 3NEKTPOSHEPreTUMECKUX CUCTEM. B JaHHBIX BLIMUCNEHUAX cneay-
€T Yy4UTbIBaTb BCE YCMOBUSA 3KCMnyaTauuu, BKMOYas UCNONb30BaHWE pe3epPBHbLIX MCTOUHMKOB.

3awmTHaa cxema AomkHa nobyxaaTh K OTKMIOYEHUI0 060pya0BaHMeE, KOTOPOE HAaXoAUTCA Gnuxe Bcero
K HAPYLLUEHHOW 4YacCTu CUCTEMbI, YTOObI HE 4ONYCTUTL eLle OonbLuero nospexaeHus obopyaosanus. 3t1o obe-
CNEYUT MUHUMAINbHOE HAPYLUEHNE CUCTEMBI 38 CYET COXPAHEHUSI HEMPEPLIBHOCTM NOAAYU NMUTAHUA HA HETPO-
HYTbI€ YY4aCTKN SHEProCUCTEMBI;

C) MakCMmarnbHas TOKOBas 3aLUnTa AOMMKHA YYUTbIBATb CrieaytoLlee:

- HauBbLICLUMIA NEPEXOAHbIN NPoLece B XoAe aKennyarauum (cm. 7.3), u

- HauMeHbLUWI TOK KOPOTKUX 3aMblkaHWUi (CM. 7.4);

d) 3awmTHasA cxeMa OT MOHWKEHHOTO U HECUMMETPUYHOTO HaMPSXKEHWUA AOIHKHA NpeaoTepaLwaTe BO3-
HWKHOBEHWE TOKa neperpy3kn obopyaoBaHus cuctemel obecneveHunsi 6e3onacHoCT (B OCHOBHOM BpaLuaioLLe-
rocs obopygoBsaHus), oTkniodasa ero. Cucrema saluTbl NOCTOSHHOIO TOKa AOSKHA o6ecnevmBarh 3awmTy no
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TEPMUYECKOW CTOMKOCTM, OTpULATENLHON (PasupoBKM (T. €. HECUMMETPUYHBIX HAPYLLUEHUI) U HECUMMETPUY-
Horo DC cmewleHusi. OHa AOMKHA Takke 3awmiiarb oT pa3danaHCMpPOoBaHHbIX SKCMyaTaUUOHHbIX YCIOBUIA,
HaCKOIbKO 3TO NPUMEHUMO K PasfU4YHbIM KOMMOHEHTAM CTaHLMKU W SKCMMyaTaLUUMOHHbIM CUTYaLMAM;

€) Npu NOHWKEHHOM uNU pa3banaHCUPOBAHHOM HAaMpPSHXKEHUW CUCTEMY INEeKTpocHabxeHua ana obe-
cneyeHuss 6e30nNacHOCTU Cneayet, Nocne NPUEMNEMOi 3aAepPXKKU, OTAENUTb OT MOHMXKEHHOTO HanpsHKeHWs
NMATaHUA U NEPEBECTU HA PE3EPBHBIN NCTOYHUK MEPEMEHHOTO TOKA.

Koraa ucnonb3ytotcs cxembl Afs pe3epBupoBaHnUs (HacTo C FOrMKOW «Ba U3 TPEX») ANA KOHTPONSA 3a
HanpsbkeHueMm, TO KOHdurypaums 060pyaoBaHUs U NPUHLUMIN U3MEPEHUS AOIMKHbI BblTb CNOCOGHBLI 0BHapY-
XXUTb aHanorMyHoe yMeHbLUEHUEe NUTaHus;

f) cnegyet npoBecTu CKOOPAWMHUPOBAHHOE UCCMNEAOBAHME MOSHOW CUCTEeMbl 3aLUmThl, AEMOHCTPUPYIO-
LLier yCTONYMBOCTb BCEN ANEKTPUYECKON CUCTEMBI K NEPEHANPSKEHUAM;

g) crneayeT OCyLUeCTBASATb MOHUTOPUHI SMEKTPOIHEPTETUHECKON CUCTEMBI, YTODLI NOAaTL aBapUHLIN
CUrHan unu BbI3BaTb cpabaTrbiBaHMe Mpu OOHAPYXXEeHWM HapyLUeHHOW U30MAuUM OTHOCUTENbHO 3emnu. MMpu
KOOPAMHUPOBAHHOM UCCMNEAOBaHMN CNeayeT NPoAEeMOHCTPUPOBAThL YCTOWUYNBOCTb BCEI SNEKTPO3HepreTmye-
CKOWN CUCTEMBI.

7.5.2 NpuemoyHble Tpe6oBaHusA

McenenosaHus no KOOPAMHALMKM SNEKTPUYECKON 3aLLMThbl AOMKHbI BepUULIMPOBATL CreayoLlee:

Q) HapyLUEHHbIE Leny AOMMKHbI ObiTb CENEKTUBHO OTKIOYEHbI;

b) nMoHWw>xeHHOEe HanpshkeHue unu pasbanaHCUPOBAHHOE HaMPSHKEHWE AOIMKHO OblTb OBHapYXeHO, K
NPeanpUHATBI KOPPEKTUPYIOLLIME MEPbI;

C) 9neKkTpo3HepreTuyeckas cucteMa AormkHa ObiTb 3aLMLleHa OT ONacHOro NepPeHanpPsKEHUS;

d) cpabaTtbiBaHMe 3alUMT CUCTEMBI SNEKTPOCHabXeHuss 06opyaoBaHus, BaXHOro aAna 6e3onacHocTu, B
X0Ae yCTPaHEeHUst HaPYLLEHUI UNKU aBapuinHOro pexxuma pabdoThl 4OMKHO ObITb OLEHEHO ANsg aHan3a Bo3gen-
CTBUSI HA BbINOMNHEHNE (PyHKLMI 6E30MaCHOCTH.

8 AHanun3 cncTeMbl NOCTOAHHOIO TOKa U CUCTEMBbI 6ecnepe6017|Horo nuTaHunAa
nepemMeHHOro Toka

8.1 MccnepoBaHuA noTokopacnpeaesrieHna

8.1.1 O6wWwume NoNoXeHns

AHanus notokopacnpeaeneHus ABMAETCSA Ba)KHOM YaCTbIO pacYETOB 3NEKTPUYECKOKH CUCTEMbI, MOCKOMb-
Ky B HEM OLIEHMBAIOTCA paboune xapakTepUCTUKN CETU B PEXUME HOPMAarbHOW, HApYLLUEHUS] HOPMAanbHOM 3KC-
nnyaTayuu u aBapumiHon paboTsl, U YCTaHABMMBAIOTCSA FPaHUYHbIE YCIOBUS.

Il punMedaHune — Kak npaBuno, NMKoBaA Harpyska noABNAETCA NPU NOCTyNNeHUn aBapMVIHOFO CUrHana, coena-
Aatroulero ¢ FIOTepeVI BHELIHEero NUTaHua.

Cucrema DC u cucrema 6ecnepe6oiiHoro nutaHua AC AOmMKHbI NOAAEPKUBATL AOCTATOMHOE Hanpshke-
HMEe Ha LUMHAaX NPy NOTepe BHYTPEHHErO U BHELLHEro nutaHusi AC.

8.1.2 PekomeHaauum

HaHbl crneayowme pekoMeHaauum:

a) uccnegoBaHua NoTokopacnpeaeneHus, BKNoYas aKCNnyaTayMoHHY NPOAOIMKUTENBHOCTb Harpy3okK
ans cuctembl DC, crnegyet ucnonb3oBaTth 4N Bepupukaumm crnegyowmx acnekToB:

- eMKocTu barapeu,

- Harpy>eHusi anemMeHTa unu uenm,

- HanpspKeHMS Ha LUMHE UM Ha Harpy3ke B XoAe 3apsfKku akkyMynsaTOpHOn 6atapeu, nogsapsga u pas-
psiaa 6atapewu.

Crnieayet NOMHUTb, YTO HANPSHXKEHUE Ha LUMHE W Ha Harpyske B Xoae noasapsga unm ypaBHOBELLMBAO-
Lero 3apsiia He JOMKHO ObiTb BbILLE, YEM PACYETHbIE XapaKTePUCTUKU NOACOEANHEHHbIX HArpy3oK;

- HanpsbKeHMs Harpy3ku Npu HOpMarnbHbIX M @aBapUiHbIX YCNOBUSIX, BKIOHYast GPOCKM TOKa;

b) cnegyetr npoaHanu3anpoBaTb CNOCOBHOCTb akKyMynATOPHbIX Gatapern obecneumBaTb aneKkTponura-
HUEe HarpyskM B COOTBETCTBUM C NPOPUNIAMU HArpy3Ku B Xo4e pacyeTHOro BpemeHun paspsga. lNpodunb Ha-
NPSHDKEHUST HA KNEeMMax SreMeHTa CreayeT OLEHUTb B KOHLIE PaCYeTHOro cpoka Cny>Obl akKKyMynATOPHOW
Barapeun Nnpu MUHUMAnNbHO AONYCTUMOW TEMNEPATYPE OKPYKAIOLLErO BO3AyXa, C Y4ETOM TOrO, YTO:

- Harpysku MOTYT BbI3bIBaTb NEPEXOAHbIN TOK, U 3TO CneayeT yuuTbiBaTb Npu nogbope pasmepa 6atapeu
W 9KCnnyatauum 3amuTHOro 006opyaoBaHus, u
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- TOK BKMIOMEHWSA U OOLLMIA TOK AN HEKOTOPbIX HArpy30K (TaKMX Kak pene CUEnneHUs Unu KaTyLukM oT-
KIOYEHUS)) MOXET ANUTLCH B TEYEHME HECKOMbKUX CekyHA. [pu pacyetax ¢ 3anacoM Takue KOHKYPEHTHble
Harpysku cnegyeT yuuTbiBaTh AN NOMHOW MUHYThI M A00aBNATL K APYIMM TakUM Harpy3kam B T@UEHUE TOM ke
MWHYTbI;

C) uccrneaoBaHusi notokopacnpeaeneHns ansa cuctem 6ecnepebonHOro NMTaHNUs NepemMeHHOro Toka (uc-
TOYHUMK TOka UPS unu nuBepTop) crneayet Ucnonb3oBathb AnA Bepuprkaumu:

- Harpy>XeHus anemMeHTa unu uenu,

- HanpsbKeHus Ha KnemMax Harpysku (C yd4eToM nageHus HanpskKeHWst OT LWKHbLI K Harpyske) B Hopmarnb-
HbIX, HapyLUeHUU HOPMAarbHbIX M @BAPUNHBIX YCNOBUSX,

- CMOCOGHOCTM aKKyMYNATOPHOW 6atapen no mMepe NpUbnmKeHMs OCTaTOMHOM €MKOCTU B KOHUE cep-
TUULMPOBAHHOTO CpoKa Cny>Obl (M3rOTOBUTENU aKKyMYNATOPHbIX Gartapein npefocTaBnsAloT nogpoGHyo
MHOpPMaLMIO 0 CPoKe CnyxObl BaTtapen, KpuBble paspaga OCTaTOMHOMO HaMPSHKEHWUS SMEMEHTOB U BPEMS,
OCTaBLLEECA A0 OKOHYaHUSI CpoKa Cry»Obl), U

- NpodUNA HaNPSXKEHUA Ha KNnemmMax afneMeHTa, OLeHUBaeMoro nNpu MMHUMarnbHO AONYCTUMON Temne-
patype OKpy»atoLlen cpeabl.

8.1.3 MpuemouHble TpeboBaHUSA

Mceneposanusa notokopacnpeneneHus 40mkHbl BepuduLmMpoBaTh CreayoLlee.

a) eMKOCTb 0aTtapeun JomkHa COOTBETCTBOBATL paCyHETHbIM TpeBOBaHUSAM;

b) MrHOBEHHOE HanpsbkeHWe B TedeHue nepsBoli(blX) MUHYTLI (MUHYT) COOLITUA, CBA3AHHOIO C NoTepen
nutaHusa AC, 4OMKHO ObITb 4OCTATOYHbLIM AN 3anycka u aKkcnnyatauumn Bcex TpedyemMbix Harpy3ok, Bkno4as
NMWKOBYIO HarpysKy;

C) aHanu3 notokopacnpeaeneHnsa AoMmKeH NpoAeMOHCTPUPOBAaTL AOCTAaTOUHYI0 eMKOCTb Batapeun ans
oBecneyeHns nycka m paboTbl B YCTAHOBUBLLEMCS PEXUME BCEX Harpy3oK, KOTOPbI€ HYXHbI MOCne norepu
NMNTAaHUA NepeMeHHOro Toka.

8.2 NccnepoBaHuA B NepexogHOM pexume

8.2.1 Beinpamutenb

8.2.1.1 PekomeHaauus

McecnegoBaHua B NePeX04HOM PEXUME, BbINOMHEHHbIE B COOTBETCTBUM C 7.3, AOMXHbI BEPUDULUPO-
BaTb, YTO HanpsbkeHue cucteMbl DC ByaeT noaaepxumBarbcs (Kak Noka3aHO TeCTaMy UNU MMUTaLMEN) B Npu-
eMrneMoM AnanasoHe Npu NePEXOAHOM PeXuMe BXOAHOro HanpshkeHus AC:

- KpaTKOBPEMEHHbIE MNOCAJKU U NPEPLIBAHUSI HANPSDKEHUSA C BO3BPAaTOM HOMWUHAMBHOTO HAMPSHKEHUS,

- KpaTKOBPEMEHHbIE MNOCAAKU U NPEPLIBAHUSI HANPSDKEHUS C BO3BPATOM BbICOKOTO HaNpPsHKEHUs;

- nepexofHble NPOLECChbl BbICOKOrO HaMpshXeHus;

- rapMoHMYecKkue BOSHbI Ha BXOAE BbINpAMUTENS;

- pabota 6e3 noakn4eHHol Batapen.

Pa6orta 6e3 noaKnoMEHHON akKyMynATOPHON 6atapeun B NPUHLUMUMNE HE pa3peLLaeTcs, CMbICI 3aKmo4aeT-
€ B TOM, YTOObI AaTb BPEMSA ANS KOPPEKTUPYIOLUMX AEWCTBUI MNKU 3annaHUpPOBaHHOIO OCTaHOBA.

8.2.1.2 NpuemouHble TpeboBaHUA

WcenepoBaHusa 4OmkHbI BEpUAULMPOBATb Creayiouee:

a) HapyLieHus Ha Bxoge cucteMbl AC AOMKHbI ObITb OCnabneHbl UNKu OrpaHuMYeHsl 40 NPUEeMIIEMOro
YPOBHS, YTOObI rapaHTUPOBaTh, YTO (PYHKLUMOHANBHOCTL cuctembl DC unu cuctembl BecnepeboinHoro nura-
HWUSI NEPEMEHHOr0 TOKa CUIbHO HE HapYLLEHA;

b) pyHKUMOHaNLHAA cnoco6HOCTL cuctembl DC unu cuctembl 6ecnepeboinHoro nutaHusa AC He fomkHa
ObITb CHUXXEHA U3-3a PE3KOTrO OTKIMOHEHUS HaNPSKEHUs, TAKOTO Kak KOMMYTALUOHHOE NepeHanpshKeHne unm
OGpocku Toka B ceTu AC, nuTatowen uenu BeinpsaMUTenNsi.

8.2.2 MuBepTop/cuctema 6ecnepeboOMHOro NUTAHUA U IWYHTUPYHOLLUI BbIKNOYaTesb

8.2.2.1 PexomeHaauumn

PekomeHnayeTca caenarb cnegyioLlee:

a) Npu uccneaoBaHMaX B NepexogHOM pPeXXMme, BbINONHEHHbIX B COOTBETCTBUM C 7.3, cneayet sepudu-
LUMpOBaTh, YTO BbIXOAHbIE HaMNpshkeHus cuctembl UPS ocTarTcs B npUemMnemMoM auanasoHe B X04e Pe3Koro
N3MEHEHUS BXOAHOro HanpsbkeHusa AC:

- MpepbiBaHWE HaNpPsbKeHUS C BO3BPATOM K HOMUHANBHOMY HaMNPSXKEHUIO;

- MpepbiBaHWE HaNPsHKEHUS C BO3BPATOM K BbICOKOMY HaMpPSXXEHUIO;

- nepeHanpsHKeHus.
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HapylueHust Ha Bxoge cuctembl AC (BKNIOYas BbICOKOBOMLETHYKO 9NIEKTPOCETL) Crieayer ocnabutb u
OrpaHnyuTbL A0 NPUEMIIEMOTO YPOBHS, YTOOLI HE JONYCTUTL HEFrAaTUBHOTO BO3AEMCTBUA Ha (PYHKLMOHANMBHOCTb
UPS;

b) npn nccnegoBaHUAX NepeHanpPsXeHns, BbINOMHEHHbIX B COOTBETCTBUM € 7.3 1 9.1, cneayet sepudu-
LMpoBaTh, YTO NB0E NepeHanpPsHKEHNE HE OKAXKET BO3AENCTBUS Ha LUYHTUPYIOLLMIA BbIKIIOYATENMb.

n pumMmev4yaHune — npl/lMepOM 3TOro ABMAETCA NOBbILLUEHHOE HanpAXeHune 06paTHOVI NONAPHOCTU.

8.2.2.2 MNpuemoyHbie Tpe6oBaHus

PyHKUMOHaNbHasA BO3MOXHOCTb cucTtembl UPS He AO0MmKHa YMEHbLUATLCHA U3-3a HapyLUeHWn Hanpske-
HUS, TaKMX KaK KPaTKOBPEMEHHOE OTKIIIOYEHME MUTaHWA, KOMMYTaLUMOHHbIE NepeHanpsXeHus unu Gpocku
TOoKa B cucteme AC, nutatowen yenn UPS.

8.3 ccnegoBaHUA OTKa3oB

8.3.1 MccnepoBaHMA KOPOTKOro 3aMbIKaHUA

8.3.1.1 PekomeHpauun

Mpu nccneaoBaHMsAX KOPOTKMX 3aMblKaHUI CreayeT BepudmumMpoBaTh B COOTBETCTBUM € TpebOBaHUAMM
MO3K 61660, 4yTo noboe KopoTKoe 3ambikaHne ByaeT 0BGHapY>KEHO U yCTpaHeHo (unu GyaeT noaaH aBapuiHbIN
CUrHanm) B npuemsieMoe Bpems AN MUHUMAIbHbLIX U MakCUManbHbIX YCOBUI oTkasa. OTkasbl MOTYT ObiTb
BbI3BaHbl MMOO 3aMblkaHWEM Ha 3EMIIO, MO0 MeXay NPOBOAHMKAMM NOA HaNPSXKEHUEM.

8.3.1.2 NMpuemoyHble TpeGoBaHUA

McecnenoBaHuA KOPOTKMX 3aMblKaHWI AOSMKHbI BEpUdULUMPOBaTh CneayoLee:;

a) 3alWwmTHble ycTponcTea anst cuctem DC u cuctem BecnepebonHOro nMTaHus AomkHbl 0OHapyXXMBaTb
BCE HEUCNPABHOCTU B CUCTEME;

b) He AOMKHbI NPEBbLILIATLCA HOMWHANMbHBIE MapameTpbl 060PyA0BaHMS;

¢) kputudeckasa yHkuus cuctem DC n AC no obecneveHuio 6e30nacHOCTU CTAHLMKU [OIDKHA YUUTbI-
BaTbLCA NPV onpeaeneHnn TpeboBaHuii Kk OTKMIOYEHUIO HEUCNPABHbIX Lienew;

d) UPS nepemeHHOro Toka 40mkHbl 06ecne4mBaTb 4OCTATOUHbIN TOK ANns paboThbl 3aLUTHBLIX YCTPONCTB
C LienbI0 YCTPaHEHNUA KOPOTKOrO 3aMblKaHUs.

8.3.2 MiccnegoBaHuA 3aMblKaHUA Ha 3eMNK0 (HapywWweHHAA u3onauusn)

8.3.2.1 PekomeHnaauma

Cuctembl DC u cuctembl 6ecnepeboitHoro nutaHust AC, KOTopble riyxo 3asemneHsl, Tpebyiot 0coboro
BHUMaHUA Npu pabote ¢ ogHoN (pa3on/nonocom B yCnoBusix otkasa. MNpu uccneaoBaHnAxX No 3amblKaHUIO
Ha 3eMnI0 ANS 3TUX CUCTEM crielyeT BepuduLmMpoBaTh, YTO HapyLUeHHasA u3onauusa 6yaet oGHapyxeHa Ao
HexxenaTtenbHoro cpabarbiBaHus unu yTpaTbl pabotocnocobHOCTH 06opyaoBaHUA, BaXXHOTo AnsA Gesonac-
HOCTH.

8.3.2.2 NMpmueMoyHble TpeGoBaHusA

Ecnu 3awmTtHble cxeMbl He obnagaiot dyHkuuel cpabaTbiBaHUsi Ha YCNOBUA 3aMblkaHUA Ha 3emito
(Takue Kak npu 3asemrieHun Yyepes cUcTeMbl MMneaaHca), To paboTaiowee o6opyaoBaHUe AOIMKHO AEMOH-
CTPMpPOBaTb CNOCOBHOCTL BLINOMHATL NpeAHa3Ha4YeHHble (byHKUMK.

8.4 UccnepoBaHuA NO KOOPANMHALIMM MEKTPUYECKON 3alUTbI

8.4.1 PexomeHngaummn

PekomeHayeTcs caenarb cneayiowlee:

a) CeneKkTMBHOCTb A0MKHA ObiTb a1eKBaTHOW ANS BCEX UMEIOLLUMXCA UCTOMHUKOB MUTAHUA.

B pesynbrate uccneaoBaHun KOPOTKUX 3aMblKaHWN CneayeT yCTaHOBUTb BENUYMHY TOKOB, NpoTeKato-
LLMX NO SHEPreTMYeCcKon CucTeme B pasfnuyHbie NEPUOAbl BPEMEHU NOCNe BO3SHMKHOBEHUA HAPYLLEHUA, a Tak-
e OLIeHUTb NapameTpbl U YCTABKU 3ALMTHBIX YCTPONCTB CUCTEMbI, TAKUX KaK 3NeMeHTbl U3MepeHusa, nnaskue
npeaoxXpaHUTENn U asTomMaTuyYeckne BblkniovaTenu. BenuunHa Toka npy 3amblkaHUKM HA 3€MAI0 3aBUCUT OT
MeToAa 3a3eMIIEHNA CUCTEMBI;

b) 3aWmTHaN cxema A0MmKHa CENEKTUBHO OTKMIOYUTL 060pyaoBaHue, pacnonoxeHHoe BGNU3n HapyLLEH-
HOW YacTu CUCTEMbI, YTOOLI NPEAOTBPATUTL AarnbHENLLEE PACNPOCTPAHEHNE NOBPEXAEHUS CUCTEMBI. Cxema
JOIDKHA C MUHUMASIbHLIM HapyLUEHMEM CUCTEMBbI 06eCneunTh HENPEpPLIBHOCTL NOAAYU SNEKTPONUTAHUS Ha
HENOBPeXAEHHbIE YaCTn SHeProcucTem. Pacyerbl NO KOOPANHALMKN ANEKTPUYECKON 3aLumMTbl ONpeaensioT on-
TUMarbHbIE YCTaBKN ANA AOCTUXKEHUSA BbICOKON FOTOBHOCTU SNEKTPOIHEPreTUYECKUX CUCTEM C YY4ETOM BCEX
SKCMITyaTaUUOHHbIX YCNOBUI, BKMIOYAA 3HEPronUTaHne OT pe3epBHbLIX NCTOMHUKOB;
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C) Cxema 3aluThbl OT HaNPsHKEHUs AOMKHA paboTaTtb TakuM o6pasom, utoBbl HE gonycTuUTh cpabaTtbiBa-
HWUS 3alWKMTbl OT Neperpy3kn oGopyaoBaHua cucTeMbl obecneyveHnsa 6e3onacHoOCTH, Aenas ero HepaboTocno-
COBHbIM;

d) cxema 3almThbl OT MOHMKEHUS HANPSHKEHUSI AOMKHA BblaBaTb aBapuiHbIi CUrHarn, Korga ato Heob-
XOAMMO, N MHALMUPOBATL NEPExos Ha Pe3epBHOE SHEepPronuTaHue;

€) AMEeKTPOSHEPreTUUECKYIO CUCTEMY CNeAYeT 3aLUTUTL OT OMAacHOro BO3AENCTBUA NepeHanpsHkeHus.
CneayeTt nNpoBeCTU KOOPAUHUPOBAHHOE UCCIEAOBAHUE BCEN CUCTEMbI 3aLLMThLI OT NEPEHANPSHKEHUS], YTOObI
NPOAEMOHCTPUPOBATL YCTOMYMBOCTb BCEI SMEKTPOSHEPreTUUECKONM CUCTEMBI K NEPEHANPSIKEHUSM;

f) oTKNO4EHUE CUCTEMBI ANEKTPOCHabXeHUsA ans obecneveHns 6e30MacHOCTU NPU NMKBUAALIMKM aBapuit-
HOro pexxuma cregyet npoaHanu3anpoBath C y4eToM PyHKUMM 6€30NaCHOCTHU.

8.4.2 NMpuemoyHble TpeGoBaHuA

HapyLieHHble uenu AomkHbl ObiTb CENEKTUBHO OTKAIOYEHBI, 3@ UCKIIOYEHUEM TEX Y4aCTKOB, KOTOpbIE
CUNTAIOTCA HEOOXOAMMBIMU B COOTBETCTBUK C TPeBOBaHUsIMM 6e30NaCHOCTU.

9 lpyrue aHanuTuU4yeckue uccnenoBaHusA

9.1 ccnepoBaHMA MONHUE3aWUTbI

9.1.1 O6wure nonoxeHusa

Ynapbl MOMHUUK:

- B 34aHus,

- B HenocpeacTBeHHo Bnu3octu ot NPP,

- B NMHUW 3nekTponepeaay
MOTYT BbI3BaTb HAPYLLEHUA U NOBPEXAEHUA INEKTPUYECKUX U SNEKTPOHHBIX CUCTEM.

MocneacTeua nonagaHusl MOSNIHUM CrIEAYET YMEHbLUMTL 34 CHET KOHCTPYKTUBHbBIX 3M1EMEHTOB, TaKUX Kak
knetku ®apages (3KpaHbl), CETU IKBUMOTEHLMANbHLIX COEAUHEHUI, TPAHC(OPMATOPOB, IKPAHUPOBAHUA Ka-
6enen, NPOEKTUPOBAHUA CXEMbI NPOKNAAKU kabenen u AONONHUTENBHOW MOMHUE3ALWUTLI, NPU HEOBX0AUMO-
CTU. 3TU NONMOXXEHMUS CrieAyeT BbISIBUTb U 060CHOBATL A0 Ha4Yana nioboro aHanuaa 4encTBUst MOSTHUN.

CuctemMa MoOmMHMe3aWmTbl AOMKHA NOATBEepAUTb cooTBeTcTBUE TpeGoBaHuam MOIK 62305-1,
M3K 62305-3 n M3OK 62305-4.

9.1.2 PekomeHgauua

CucteMa MOnHMesaWwmTbl AOMKHA 3HAYUTENBHO YMEHbLLUMTL BO3AENCTBUE MONHUU ans obecneyeHus
TOro, YT0GbI BO34ENCTBUE MONHUM BbiNo cnabee 3awmThl OT MarHMTHLIX NOMEN 3aLMLLAeMOro 060pya0BaHUSA.

Korga ncnonb3ylorca Moaens U UMUTUpPYIOLEe YCTPOUCTBO, TO OHU AOMKHbI ObITb NPUrOAHBI ANA Uccne-
[OBaHMUA BbICOKOYACTOTHbLIX ABNEHUN.

9.1.3 NMpuemouHble TpeGoBaHuA

Pesynbratel aHanMTUYECKUX UCCNeaoBaHUn AOSMKHbI AEMOHCTPUPOBATL C AOCTATOMHBIMU AONYLUEHU-
SIMU, YTO NEepeHanpskeHUs 13-3a yaapa MOSIHMKM HEe cO3AaloT Npobnem aAnsa 3awuwaeMoro obopyaoBsaHus u
HUXXE PACYETHbIX 3HAYEHUI, 3aN0XEHHbIX B NPOEKTHbIE OCHOBbLI. UHAYLIMPOBAHHLIE HANPSHKEHNE/TOKU AOMK-
Hbl HAXOAUTLCA B NPOEKTHLIX Npeaenax.

9.2 SrneKkTpoMarHUTHas COBMECTUMOCTb

9.2.1 O6uMe NonoXxeHus
Cnegyert onpefenutb TpeboBaHWA kK kBanudukaLum 060pyA0BaHUA C TOUKU 3PEHUS ANEKTPOMArHUTHOIO
N3Ny4YeHusa u/unm ycTomumBoCTU K ero Bo3aencreunio (Hanpumep, MOK 62003). B 10 xe camoe BpeMs OYeHb
BaXKHO MCMONb30BaTh NePeAoBbIe METOAbI ANS BbIMOMHEHUS Takux paboT, Kak:
- pasaeneHmue,
- yknagka kabenei,
3KpaHupoBaHue kabenen,
ahhekTUBHOE IKPAHUPOBAHUE 3aaHMIN/NOMELLEHUA/NaHenei,
NPUHLMNLI 3a3eMNEHUS,
-UT.N
9.2.2 PekomeHOaUusA
BbinonHeHune atux TpeboBaHuii cnegyet BepuduUMpPOBaTh NPU OLIEHKE NPOEKTA.
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9.3 UccnegoBaHUA rapMOHUYECKUX BOJSTH

9.3.1 O6Gwme nonoxeHus

[Mpu ncnonb3oBaHWM YacTOTHO-PErynMpyembIX NPUBOAOB U APYrMX KOMMYTUPYIOLLMX CPeacTB, nogcoe-
[AVWHEHHBIX K 3MEKTPOSHEPreTUYeCcKor cucteme, (popmMUpoBaHue rapMOHUYECKMX BOIMH U UX pacnpoCTpaHeHne
U BO3AENCTBUE Ha APYTME Harpysku cneayeT yuuTbiBaTh.

9.3.2 PekomMeHaauums

CneayeT uccnegoBath 9NEKTPUYECKYIO pacnpedennuTensHyo CUCTEMY B OTHOLUEHWW rapMOHUYECKOTo
BO3MYLLEHMUS M PacnpoCTPaHEHNsA HECUHYCOUIHbIX TOKOB, CO34aBaeMbIX HEMMMHENHbIMW Harpyskamu, nogco-
eJWHEeHHbIMU K LuMHaM. B uccnegosaHue cnegyet Bkntoyartb oueHky THD B Touke o6Liero npucoeanHeHns u
UX BO3AEWCTBUSI HA BCE MOACOEAUHEHHbIE HArpy3kn B TOUKe obLUero npucoeamHeHus. CneayeT oueHuBaTb
Harpy3ku, npsiMo NoACOEANHEHHbIE K LUMHE, YTOObI rapaHTUPOBAaTh, YTO MX XapakTepucTuku Bknodaor THD.

9.4 MHayumpoBaHHbIA reOMarHUTHbIN TOK

OBoCHOBaHHaA TEXHUYECKAsA OLIEHKA AOMMKHA NPOAEMOHCTPUPOBATL, YTO NPOEKTHLIE PeLLeHUs B A4OCTa-
TOYHOW Mepe CHmKatT pucku GIC Ha NPP.
Cneanyet NOMHUTbL, YTO CrieayeT npeanpuHuMarh (B ocHoBHoMm TSO) 3awmTHble mepsl npoTue GIC.

9.5 ®deppope3oHaCHble uccrneaoBaHUA

TexHuyeckas OLIEHKa Ha OCHOBE aHanu3a YyBCTBUTENbHbIX (hakTOpoB JOIMKHA 0BOCHOBaTL ajeKBaT-
HOCTb CHU)KEHUsI pucka cheppope3oHaHca.
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MpunoxeHue A
(cnpaBouHoe)

dopmMupoBaHue NPOEKTHbIX OCHOB AS1A 3r€KTPO3IHE preTuYeCcKux
CUCTEM ATOMHbIX CTAHLUUN

A.1 Kpatkuit o63op

ATOMHbI€ CTaHLMKU Nocne ocTaHoBa SAEPHOro peakTopa MPOAOIKAKT B TEYEHUE MPOAOIIKUTENBHOrO BpEeMEHN
BelpabaTbiBaTh 3Ha4YUTENBHOE KonudecTBo Tenna. Cyljectaytowme koHeTpykumn NPP npegycmaTpusatot, YTo Tennosas
MOLLIHOCTb peaKkTopa cpasy nocfie oCTaHoBa COCTaBMSAET OKono 7 % OT MOLUHOCTU A0 OCTaHOBa, U OHa CHUXaeTca [0
ypoBHA MeHee 2 % udepes 4ac, 0,5 % yepes cyTKU W NpojorKaeT U Aanee nocTeneHHo cHmxaTtbes. MNoaToMy cuctema
oXnaxieHusa peakropa JofKHa Npofonxarb paboTaTb B TeHEHWE HECKONBKUX AHER nocne ocTaHoBa peakTopa, YToObl
He [ONyCTUTb Neperpesa U NOBPEXAeHUs akTUBHOM 30HbI peakTopa. [MoaTomMy cnepyet obecneyunTb HafeXHble CUCTEMBI
oxXnaxaeHus, U 4nsa aTUX cucTem TpebyroTca HageXHble U PasHOTUMNHLIE UCTOMHWUKW SNeKTPoCHabxeHus. B 3aBucumocT
oT KoHcTpyKuun NPP snekTposHeprus Tpebyetcs Anst 6onblunHcTBa (Mnn Beex) pyHKLMiA GezonacHocTu.

KoHuenuwusa rny6oKo3LlenoHMpoBaHHOW 3aluThl NpegycMaTpuBaeT nepeaady anekTponuTaHusa Ha pe3epBHble 1c-
TOYHWKM, KOrfa NpeanoqTUTENIbHOe 3MeKTPonUTaHne HeAoCTYNHO.

Mpu ncernefoBaHMsAX Nepexofa areKTPOIHEPreTUHECKON CUCTEMbI Ha pe3epBHbIe UCTOYHUKN NUTaHWA crneayeT y4uu-
TbIBaTb KPUTEPUU HaMNpsKEHWs, BpeMeHU (NepepbiBa NUTaHUS). MNpuMepbl BEIMOMHAEMbIX UCCIeoBaHNiA AaHbl HUXE:

- MEepexoa B PeXUM Harpysok Ha coOCTBEHHbIe HYXKAbl Mocne NoTepu NUTaHUsA OT CETH,

- Nepexof Ha pe3epBHbIE BHELLHNE UCTOYHUKU NUTaHWUSA NepeMeEHHOro Toka (Hanpumep, nepexop ¢ TpaHcdopmaro-
pa cobcTBeHHbIX Hyxa (TCH) Ha pesepBHLIN TpaHCcdOpMaTop) Nocne NoTepu OCHOBHOO reHepaTopa, Ui HeOCTYMHOCTH
nuTaHWs OT CeTH,

- NMEepexof Ha pesepBHblE UCTOMHUKU MUTAHWUS NOCSe NOTePW BHELLHUX WCTOYHWKOB NUTaHWSA W OCHOBHOIO reHepa-
Topa,

- NepexoA Ha ansTepHaTUBHBIE UCTOMHUKW NEPEeMEHHOro ToKa nocrne noTepu pesepeHOro NuTaHus (cobbitusa SBO).

MpoeKTHBIE OCHOBBI B YaCTW 3MEKTPOTEXHUKE 3aBUCHAT OT KOHKPETHOW cTaHumu. B npunoxenun A npeacraBneHb
peKoMeHL4alUun B OTHOLLEHUN KpUTEpUEB, KOTOpblE HEOBXOAMMO Y4UTLIBaTL B MPOEKTE CTAHLMKU M paccmarpusaTh Npu
BHEAPEHWM MoAUdMKaLMiA Ha cTaHumu. Kpome Toro, nepegatoLlas ceTb U UCTOYHUKN BbipaboTku BOKPYr CTaHLUK Talkoke
MOTYT COBEpLUEHCTBOBATLCA B TEYEHWE Cpoka cnyxbbl cTaHLuK, U TpebyeTca nepecmaTpuBaTh WX BO3AENCTBUE Ha dMeK-
TPO3HEPreTUYecKyto cucTeMy cTaHumu. JanbHellune ykazaHust MOXHO HaiiTu B PykoBogctee no 6esonacHoctn MATATO
SSG-34, B KOTOPOM pacKpbIBAKOTCA BONPOCHI NPOEKTUPOBAHUSA NEKTPOIHEPTETUHECKUX CUCTEM aTOMHbBIX CTaHLMMA.

B npoekTHbLIX OCHOBaX yKasaHbl HeoBxoauMble hbyHKLMOHamNbHbIE 3aaa4un, TexHudeckne TpeboBaHus, Tpebyemble
paboune xapaKTepuCTUKW, 3KCMIyaTaLMOHHbIE YCIIOBUA M YCIIOBUSA BHELLHEW cpefbl, a Takke Heobxoaumasi HafleXXHOCTb.

OneKTpOTEXHNYECKNE NMPOEKTHbIE OCHOBLI JOMXHbLI OXBaTbiBaTb BCe PEXUMbI paboThl, a Takke y4UTbIBaTb Xapak-
TEPUCTUKN BCEX BO3MOXHBIX B3aUMOAEACTBUIA ANEKTPUHECKUX U MEXAHUYECKUX CUCTEM. DTO JOMKHO BKSIIOHYATb HACOCH! €
arnekTpoasuratenem, paboTaroLLue B yCNOBMSIX camo3anycka, nepexofHbIX npoLeccax Npu KOMMyTaLum, nyckax anekTpo-
JBurartenei, BHELLHUX U BHYTPEHHUX COBLITUSX, U T. M., KOTOPblE MOTYT BUSATL Ha NEPETOKW MOLHOCTM M YpOBEHb Ha-
MPSXEHNA B 3NeKTPO3HEPreTUHEeCcKon cucTeMe cTaHLmMn. B ocHoBax Takxke cnefyeT yuuThiBaTh YCNOBUA BHELLHEH Cpeabl,
Takue kak Temnepatypa, AaBneHne n BNaXHOCTb B XOA4Ee HOpMarbHOW, HapyLWeHW HopManbHOi 3KkcnnyaTaLui, BKoYas
aBapuu, paccMaTpvBaeMble Kak NPOeKTHLIE YCNoBUS.

PekomeHaauuun, npuBegeHHbIe B NpUNoXeHUN A, OKYCUPYIOTCA Ha 3NEKTPUYECKUX acnekTax NMPOeKTHbIX OCHOB
W He BKNtoYatoT AOMOSHUTENbHbBIX aCNeKToB 3a CHET TakuxX (haKTopoB, KaK BHELLHUe yCnoBus (T. €. Temnepartypa, Bnax-
HOCTb, 1 T. N.) UN¥ BHELWHKUe cobbITUA (CelicMUyeckne, HaBOAHEHUS, NOXaphbl, BbICOKOIHEPreTUHECKUE ANEKTPOMarHUTHbIe
UMMYNbChI, U T. N.), KOTOPbIe MOTYT BO3AeicTBOBaTL Ha NapaMeTpbl 06opyAoBaHUA UNn TpeboBaHuA K 3awiuTe. BHellHue
coBbITUSA TMNa ygapa MOMHUIA U reoMarHUTHLIX 6ypb BKItoYeHbl. BxogHble AaHHBIE U Npouecc NokasaHbl Ha pucyHke A.1.
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PucyHok A. 1 — BxoAHble faHHble M NPoLEecc Mo onpeaefieHnto 3/1eKTPOTeXHNYECKUX NMPOEKTHbIX OCHOB
[N aTOMHbIX CTAHUMIA, a TaKkKe aHann3bl Bepudukalmum

B xo/ile HOpMasibHO PaboTbl 3/1EKTPOIHEPTETUUECKNX CUCTEM CUCTEMbl 6e30MacHOCTH, Kak NpaBuio, nosyyaioT nu-
TaHue OT CUCTEM, HE OTHOCSLLMXCS K 6E30MacHOCTU U COEAMHEHHbIX C CUCTEMAMMU, He SBNAILMMUCA BaXHbIMU ANa 6e3-
onacHocTW. Ha pucyHke A.2 nokasaHa B3aMMOCBSI3b 3/IEKTPOIHEPreTUUECcKol CUCTeMbl CTaHLMKN, BHELLHeR aneKkTpoaHep-
reTMYecKoi CMCTeMbl U BHYTPEHHE 3/1eKTPO3HepreTuYeckoii cuctembl. Ha pucyHke A.3 nokasaHa CBsi3b 9/1€KTPONUTaHMS,
BaXkKHOro AN1a 6e3onacHocTy, nojada NUTaHWst Ans cuctem 6e30nacHoOCTV U nogadva npeanoyTUTENbLHOIo 3N1eKTPonuTaHns
[N aTOMHOW CTaHuuK.

UTo6bl MMETb HaAEeXHoe 3/IeKTponuTaHme cuctembl obecnedeHnss 6€30NacHOCTU, A0/MKHbI 6GbiTb COPMUPOBAHbI
NPOEKTHbIE OCHOBbI A/11 BCEX KOHUTypaLuii 31eKTPO3HepreTMUeckoin CMCTEMbl B aHaNIMTUYECKUX UCCeA0BaHUsIX aToOM-
HbIX CTaHLUMIA 1 3N1EeKTPO3HEePreTMUEcKnX CUCTEM, W OHM [O/KHbl OXBaTblBaTb BCE B3aUMOLENCTBYIOLME YaCTU 3/1EKTPO-
aHepreTUYeckux cuctem. Ans naowagok ¢ HeCKoNbKUMU 6/10KamMn C COBMECTHO WCMOSIb3yeMbIMU CUMCTEMaMK creayet
paccMoTpeTb BCe KOHUrypaLum 18 HOpMasibHOW U HellTaTHON pa6oTbl.

OcTtaHoB NPP c Lenblo neperpysku UM NaaHoBOro TEXOGCNYXMBaHMS, Kak NpaBu/o, BbINO/HAETCS, koraa Tpeby-
emasi Harpyska Ha 06beVHEHHYI0 SHEepProcMcTeMy HaxoAMTCS Ha CaMOM HU3KOM pacyeTHOM YPOBHE CO CTOpPOHbI TSO.
B xo/le 3TOro pexuma ¢ HeGOoMbLIOW Harpyskoii Ha cucTemy nepefaynm eMKOCTHbIA KOMMOHEHT NMHWUIA anekTponepegad,
COEIMHEHHbIX C MUHUMa/IbHO Harpy3koii BCMOMOraTeslbHbIX CUCTEM CTaHLMKU, MOXET MPUBECTU K NOBbILEHUIO Hanpsixe-
HUS Ha LWIKHAX cTaHumu. CneayeT oueHWBaTb NOCNEACTBUS Mycka M pa6oThbl BCMOMOraTeslbHbIX CUCTEM CTaHLUW B 3TUX
YCNOBUSIX.
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JMeKTpo3HepreTUyeckas cucTema ctaHuum

MpnmeuvyaHne — [aHHblli PUCYHOK NpUBEAEH TOMbKO B kayecTBe npumepa. KOHCTPYKUUM CTaHUWMM BKIOYAKOT
pasnunyHble KOMMOHOBKW M HOMEHKNATYpy A0S LWWH, Harpy3oK, reHepaTtopoB 1 B3auMOCBsi3eil. Ha aTom pucyHke m3obpa-
XXEHbl He BCe 3neMeHTbl (Hanpumep, cuctembl DC) anekTpoaHepreTnyeckoin cuctembl (M3 IAEA SSG-34)

PucyHok A.2 — CB$13b 3/1EKTPO3HEPTreTUUYECKO CUCTEMbI CTaHLMN, BHELUHEWN 3/1eKTPO3HEPreTUUECKOIA
CUCTEMbI N BHYTPEHHEWN 3NEKTPOIHEPreTUUYECKOW CUCTEMbI aTOMHON CTaHLMK
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MpuMmeyaHue — ITOT PUCYHOK iaH TONBKO B kKayecTBe npuMepa. KOHCTPYKLUSi CTaHLMN OXBaTbiBAET pa3nyHbie
KOMMOHOBKU M HOMEHKIaTypy A5 WMH, Harpy3oK, reHepaTopoB 1 B3aMMocCBs3eil. K TOMy e MHOrve 3nemMeHTbl CUCTEMbI
CTaHuuW, TakMe Kak LUWHbI, He BaXHble A5 6e30MacHOCTU CUCTEM 3/1EeKTPONUTaHMUA MOCTOSIHHOIO TOKa, He MoKa3aHbl.
OTOT PUCYHOK NpefHa3HayeH TONIbKO A5l NPeAcTaBneHust CBA3N MeXAdy 3/1eMeHTaMu 3/1eKTPO3HepreTuyeckoli CUcTemMsl
CTaHuuW, KOTOpble MMET Knaccudukaumno no 6e30nacHoOCTM M NPeAnodYTUTENIbHOE 3/1eKTponuTaHue. 3neMeHTbl npej-
NOYTUTE/NILHOTO 3/1IEKTPOCHAGXEHWS, KOTOPbIE HE BaXKHbl A/1S1 3/1EKTPOCHAGXKEHUS 3/1EMEHTOB 6E30MacHOCTM He BXOASIT B
KnaccudmkaLmio no 6e30nacHOCTU CTaHUUW. 3NEMEHTbl CUCTEMbI, BK/TIOUYEHHbIE B HAG0OP 3/1EMEHTOB, KOTOPbIE BaXHbI AN
3/1eKTpOoCHabXeHUs1 cnuctemsl 6e3onacHocTu, 6yayT OT/IM4aTLCS B COOTBETCTBMM C NMPOEKTOM CTaHLMU U NPUMEHSIEMbIX Me-
TOAO0B Knaccuukaumm. HekoTopble NPOEKTHblE peLleHusl CTaHLUUKM MOTyT He Tpeb6oBaTb HaMUMsl pe3epBHbIX UCTOUYHMKOB
nuTaHusi obecnevyeHns 6e3onacHOCT. Bce aTOMHbIE CTaHLMU AOMKHbI UMETb UCTOUYHUKU 3/1€KTPOCHABXEHNS MOCTOSAHHOrO
Toka pns obecneyeHus 6e3onacHocTn (M3 PykoBoacTBa no 6es3onacHoct MAFATI SSG-34)

PucyHok A.3 — CBA3b 3/IEKTPOCHAGXEHUS, BXXHOT0 ANs o6ecneyeHnss 6€30NacHOCTU, 3/1IEKTPOCHABXeHWe
6e30MacHOCTY 1 NPeAnoUYTUTENNbLHOE 31eKTPOCHaBXEHNe aTOMHON CTaHuumn

A.2 SneKTprUecKkne XxapakTepucTUKn naowankm

A.2.1 O6uwme NONoOXeHns

B3anMMocBsi3aHHas 3/M1eKTpo3HepreTnyeckas cucteMa npeactaBnisieT co60i 6O/MbLUYID U CNOXHY CETb, U UMEeTCs
ecTecTBeHHas B3aVMHasi 3aBUCHMOCTb MEXAY pas3/fIMyYHbIMUA YacTAMU cuUcTeMbl. TakuM 06pa3oM, hrM3nyYecku pasobLieH-
Hble YacTU CMCTEMbl MOTYT B3aUMOAENCTBOBATL HEOXMAAHHbLIM 06pa3oM ¢ 06beAMHEHHON cucTemoli. Mo3aToMy Ha OTKAWK
BHYTPEHHEW 3/1eKTPO3HEPreTUYECKO CUCTEMbI BANSET KOH(UTYpaLUsi 3NEKTPOCETH, HarpyxeHue CcTaHUMU U ee KOH(U-
rypauus.
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AHanma aHepreTU4ecKoi cUCTeMbl CBSA3aH C MOHUMaHWeM paboThl 3NEKTPOCETU U BHYTPEHHEN 3NeKTposHepreTu-
YeckoW cucTeMbl. B Lienom aHanus cucteMsl criegyeT NpoBognTb, Korga cuctema paboTaeT B CTaLMOHaPHLIX YCMOBUSX, a
npW HapyLlweHUaX — B JUHAMUYECKUX YCNOBUSX.

AHanus B cTayMOHapHOM peXxuMe npejnonaraet, YTO NepexofHble YCroBusi OT HapYLUEHUA YXe 3aKOHYMNUCH U
cucTeMa HaxogWTCs B COCTOAHUM paBHOBECUS. Harpysku cucTeMebl, BKIOHasA NoTepu B cUCTEME Nepeaaqu, paBHbl Konu-
YecTBY BblpabaTbiBaEMOI SHEpPrum, NoSTOMY YacToTa B CUCTEME MOCTOSAHHaS.

B vccrnenoBaHus anekTpoaHepreTU4ecKoin CUCTeMbl KOHKPETHOW CTaHLUMK CriefyeT BKIoHaTb Bee nNpeanonaraeMble
KOHUrypaLun cucTeMbl nepeaadn, a Takke pexumbl paboTbl cTaHUMK, YTOOBI YCTAHOBUTL HOMUHANBHBLIE NapameTphbl
obopyaoBaH1a U NONYYNUTb HafeXHYIO CXeMY BHELLIHeH CUCTeMbI.

HoMuHankeHbIe XapakTepuUCcTUKU pasnuYHbIX KOMMNOHEHTOB SEKTPO3HEPreTUYECKOA CUCTEMBI, TaKUX KakK reHeparo-
pbl, WWHbI, kabenu u TpaHcdopmaTopel, CreyeT onpeaensaTb NocpeacTBoM 6anaHca MOLLHOCTH.

A.2.2 HapyweHus B ceTu

HapyLueHWs B 3MeKTpoceTH B NEPEXOAHBLIX YCIOBUAX, KOTOPbIE MOFYT NOBMAUSATL HA BHYTPEHHNE 3NEKTPO3HEPreTU-
Yeckne cUCTEMbI, CreayeT UccnefoBaTh Kak YacTb aHanusa NpoekTHLIX ocHoB. CobbITUS, noanexatllue paccMoTpeHuo,
BKITHOY@IOT CUMMETPUYHBIE U HECUMMETPUYHBIE HapyLLEHWA, MIHOBEHHbIE BO3MYLLEHUS B 3MIEKTPOCETU, Takne Kak KoM-
MyTaLMOHHbIe BO3MYLLEHWUS UKW YAapkl MOMHWW, NePeKNioHEHNS KOHAEHCATOPOB U TpaHcdopMaTopa, a Takke cobbITus,
TaKue Kak MoTepsi aNeMeHTOB CUCTEeMbl Nepefaqdu, NoTeps caMoil KpynNHOW Harpysku, oTkriodeHne bnokos NPP (MHoro-
OnoYHble CTaHUUK, eCru OHW NOJCOEANHEHbI K OBLLEMY BHELUHEMY UCTOMHUKY) U HEMONMHOMA3HBLIA PEXUM UNN NOHUXKEH-
HOe HanpsxeHue.

Ana ctaHuuil ¢ HecKonbKUMK (4BYMSA U 6onee) He3aBUCUMBIMU UCTOMHUKAMK aNeKTpocHabXeHus cnepyeTt y4u-
ThIBaTb U OLieHUBaThL OAHOBPEMEHHBIE UK MooYepeaHble COOLITUA NO BCeMy 3NeKTpocHabxeHnio (HauxyaLLuia cLeHapuit)
B OTHOLLEHUM OTKIUKa CTaHLMK BO BCEX pexuMax paboTbl, KOTOpbIE onpefeneHsl NPOeKToM.

A.2.3 MOoWHOCTb KOPOTKOro 3aMblKaHUA

OTKa3bl B 3MEeKTPOSHEpPreTU4EecKUX cUcTemMax BO3HWUKAlOT U3-3a Npo6os U30NAuMM, BHELLHUX COBLITUIA, TakMx Kak
YAapbl MOIHUM, YenoBe4ecKoro daktopa unu HencnpasHocTu obopyaoBaHus. OBLwme TUNBI OTKa30B BKITIOYAIOT:

- ofjHodha3Hoe 3aMblKaHWe Ha 3emrito,

- MexaydasHoe KOPOTKoe 3aMblKaHue,

- ABYyxdpaszHoe 3aMblkaHWe Ha 3eMrHo,

- TpexdpasHoe 3amblKaHue.

ToKM KOPOTKMX 3aMblK@HWii B HECKOMbKO pa3s MOryT MpeBbllaTb HOMUHaNbHLIA Tok. OaHOMa3Hble 3aMblkaHUs Ha
3eMI0 ABNATCA Haubonee pacnpocTpaHeHHbIMU, B TO BPeMA Kak TpexdasHble 3amblkaHWA Ha 3eMNio, Kak Npasuno,
Hauboree cunbHbIe.

TOKM KOPOTKUX 3aMbIKaHWI reHepUpyHoT paspyLUMTenbHbIE TEMMOBLIE U 3rIeKTPOMarHUTHeIe cunbl. [lomkHa Aeiicteo-
BaTb 3aLyMTHas CXeMa C COOTBETCTBYIOLMMU yCTaBKaMu, YTo6bI 3alUTUTL 06opyAoBaHUe OT TOKOB KOPOTKUX 3aMblKaHMA.

KomneKkcHble UccrneoBaHns 0TKa3oB BbIMOSHAOTCA, YTOGbI ONpeAenuTb TOKW KOPOTKUX 3aMblKaHUIn BO BCEX 3KC-
nnyaTauMoHHbIX KOHUrypaLmusx ANs onpejeneHns HOMUHaNbHLIX XapaKTepuUcTK obopyaoBaHmsi.

MakcumarbHble 1 MUHUMarbHble 3Ha4EHWS TOKOB KOPOTKUX 3aMblKaHWiA JOIKHbI BbITb onpegeneHbl, 4Tobwl onpe-
[ ennuTb YCTaBKU 3allnThl AN afeKBaTHOR 3alyuThl aneKkTpoobopyaoBaHus.

McecnefoBaHna KOPOTKMX 3aMblkaHWii CUCTeMbl Nepefiadn crieayeT BbINOMHATE ANsi Bepudukauum, Yto Bce 060-
pyfoBaHue NnoAcTaHLUn cnocobHo BeIfEePKUBATE U OTKITHOMATh TOK KOPOTKUX 3aMblkaHuid. MofnNUTKy KOPOTKMX 3aMblKaHWIA
Yepes cUCTeMy Nepefadun Creayer yunTeiBaTh Npyu BLIGOpe NapaMeTpoB ANEKTPUYECKMX KOMMOHEHTOB, cHabXaloLux To-
KoM BcriomoraTtensHoe obopyzoBaHue.

Kak npaBuno, KoHUrypayus, kotopas co3gaeT HaubonbLUMA TOK KOPOTKUX 3aMblKaHWUIA, UCNONb3yeTCs B kKadecTee
OCHOBbI AN NPOEKTUPOBaHNA cTaHUMU. [na uccnefoBaHnsa aToro XapakTepHOro cryvasl Bce arneMeHThl nepeaadn u re-
HepupoBaHus, BKIOYas BHYTpeHHee Bpalyatollieecs obopyaoBaHue, criefyeT yunTeiBaTh B pacyeTe. TeM He MeHee Bce
BO3MOXHble KOHPUTYpaLmn cucTeMbl Nepefayi, KoTopble MOTyT BO3AENCTBOBATL Ha CTaHLMIO, CNeaYyeT U3y4nTb C LieNnblo
BanuiaumMn MakCMMarnbsHOro Toka KOpoTKWX 3aMblKaHWi MpW onpefeneHnn napaMeTpoe o6opyaoBaHUs U MUHUManbHOMO
TOKa KOPOTKUX 3aMbIKaHUIA 411S KOOPAUHALMK 3aLUMUThI.

MpofoMKNTENBHOCTE U MECTOMOMNOXEHNE KOPOTKUX 3aMblKaHW ONpeaenstoT afekBaTHOCTb 3aWUTHLIX CXEM, YTO-
6bl rapaHTUpOBaTb, YTO TAKOE COOLITUE HE NPUBEAET K YBEMUYEHMIO CKOSTBXEHUA W BbINAAEHNIO U3 CUHXPOHU3MA CUHXPOH-
Horo reHepaTopa. beicTpoe 06HapyxeHUe 1 OTKITFOYEHNE KOPOTKOrO 3aMblKaHWs, Kak NpaBuio, 4aeT yBepeHHOCTb, YTO Bbl-
najeHne 13 CUHXPOHU3Ma UK Apyrue ycroBusi He BO3HWKHYT (HanpuMep, OCUUnNSALMM aKTUBHOW MOLLHOCTM, peaKTUBHOM
MOLLIHOCTU UK Hanps>KeHWs B TOYKe KOPOTKOrO 3aMblKaHUS).

Ansi cTaHUMi ¢ HECKOMbKMMIW BHELLHUMW CBA3SMU ClEAYET yYMTLIBaTb BNUAHME Takux CBA3el Ha Bce anekTpocHas-
XeHue.

A.2.4 MonHuesawuTa n KoopaAUHaLUS U3oNALUM

KoopaunHaLunsa usonauyum npepctaBnseT coboii psj LaroB, UCMOMb3yeMblX ANS OnpefeneHns LUanekTpuy4eckom
MPOYHOCTU 06opPYAOBaAHMS MO OTHOLUEHWIO K paBoveMy HamnpsXKeHUIo U NEPEXOAHLIM NepeHanpsiKeHNsaM, KoTopsle MoryT
BO3BHUKHYTb B cUCTEME. YCNOBUA NepeHanpsXeHns MoryT BO3HUKHYTb U3-3a KOMMYTaLWOHHBLIX NEpeHanpsXeHni, Hepas-
HOMEpPHO HarpyxeHHbIX a3 1 o4eHb YacTo 3a cHET yAapoB MOMNHWUiA. B 6onbLUMHCTBE cryYaeB yaapbl MOSHUIA OKaskblBatoT
HanBonbllee BO3AENCTBAE Ha 3MIEKTPOSHEPrETUYECKYHO CUCTEMY CTaHLMK. NOSTOMY BaXKHO OLEHUTL BO3AelCTBUE MON-
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HWN U BEPOATHYIO 4acTOTY BO3HUKHOBEHWUA MONHUIA. Hanbonbluas BenuunHa 6yaet opMupoBaTs OCHOBY NMpoeKTuposa-
HWA ANA 3aLWuTLl aneKkTpudeckoro obopyaoBaHWs U onpeferneHns NnapaMeTpoB CETU 3a3E€MITEHUS.

KpaTkoBpeMeHHble nNepexofHble NepeHanpsAXeHUs 3a CHET paspsA0B MOMHUM MOTYT BbI3BaThb NnoBpexaeHne obopy-
AOBaHUA, HENCMIPaBHOCTU CUCTEMBI MW NPEPbLIBaHMS ANEKTPOCHADXEHUA Ha aTOMHBIX CTaHLUSIX, €CITU CTaHLMW HE UMEoT
AOCTaTOMHOW 3alLMThI OT TakUX BO3fENCTBUIA. TEM He MeHee afjekBaTHas KOHCTPYKLUUS o6opyfioBaHUS U CUCTEMBI MOXET
CYLECTBEHHO CHU3WUTb UK CMAMMUTL HEONAroNnpuSATHLIE NOCNEACTBUS NEPEHANPSKEHUS.

Ana sawuTel oT BO3AeiACTBMA yA4apos MONHWIA MOMHMe3aLLMTa A0MMKHa BKoYaTk YCTPONCTBa, paccensatoLue Ha-
rpy3Ky OT yaapa MOSTHWUM, pa3psiiHble NPOBOAHUKN N 3D(EKTUBHYIO CUCTEMY 3a3E€MITEHUSI.

BTopuyHoe Bo3fieiicTBUE yAapoB MOSIHUK, Takoe KaK MOTEHLUManbHO onacHble nepeHanpsiKeHUs W anekTpomar-
HUTHblEe B3aWMOAENCTBUS, MOXKET PacnpoCTPaHATLCH Ha BHYTPEHHWE KOHCTPYKUMKU M BNUATb Ha paboTy cucteMbl bes-
ONacHOCTU U CUCTEMBI, BaxkHble A 6esonacHocTu. YTobbl 3alyMTUTL OT Takoro BO3[ENCTBMS, cCUCTEMA 3aLLUTHI AOJDKHA
BKNIOYaTbL COOTBETCTBYIOLME CUCTEMBI 3a3eMMeHUs OTAENLHOrO 06opyAoBaHUa U 3aluTy OT nepeHanpshkeHuid. Mepbl
no 3aluTe oT NepeHanpspKeHWid ByayT BKNOYaTb 3aLLMTy CTaHLMKU, BCrIoMoraTerbHbIX 6110KOB, KOTOpble MOMYT BIUATL Ha
6e3onacHOCTb, MOACTAHLMK, ANEKTPUHECKOIH pacnpeaenuTenbHOi cMCTeMbI, HU3KOBONBTHON CUCTEMbI KOHTPOSIbHO-U3Me-
puTenbHLIX NPUBOPOB 1 yNpaBreHUs, a Takke CUCTEMBI CBS3N.

Bbi6op 3awuThl OT NepeHanpsxXeHni, kKak NPaBuIo, 3aBUCUT OT MECTOMONOXEHUS YCTPOWCTB U HOMUHAMBHLIX Xa-
paKkTepuCTUK, KOTOpble HEOBXOAUMBI ANA HEAONYLWEHUS NonaaaHUa 3Heprun ot yaapa MonHuKM Ha obopyaosaHue NPP u
ee aneKkTpu4ecKne KOMMOHEHTHI.

A.2.5 XapaKTepuUCTUKN 3a3eMNEeHUA

OcHoBHOe npefHasHaYeHue 3a3eMNeHUs 3akoyaeTca B NpeOTBPaLLEHUN MOPaXEeHUA NoAeH ANEKTPUIECKUM To-
KOM 1 CHUXEHUW NepeHanpsiXeHUs, KOTopoe MOXET NoBpeaUTL obopyaosaHue. YTobbl BbINONHUTL TpeboBaHWsA No Mon-
HWesaluTe 1 arieKTpoMarHuTHoii coBMectumocTu (EMC), AomkHa ObITh BeINonHeHa adpeKTUBHaAA cucTeMa 3a3eMneHus.

OueHb BaXHO onpeaennuTb CONpPoTMBNEHUE rPYHTa N MakCUMaribHble TOKU B A1eKTPOCETH, 4ToObl CNPOeKTUpOoBaTh
CUCTEMY 3a3eMIeHust CTaHUMKU. HanpsikeHne NpUKOCHOBEHNS U HanpshKeHUe Lara npsiMo NponopuuoHanbHbl 3TUM 3Ha-
YyeHusMm. PacrnonoxeHne NPP (kak HanpumMep, BOMU3N KpyNHbIX BOAOEMOB UMK CKalbHOA NOBEPXHOCTU) TpebytoT npoBe-
[eHNs aHanm3aa ¢ y4eTOM KOHKPETHOW CTaHLMW, NOCKOMNbKY Ha KaXAoii nrnolyagke conpoTuneHue rpyHta byaeT pasHoe.

OcHoBHble Lienn cUCTeMbl 3a3eMMeHus:

- rapaHTUpoBaTb LieNnocTHOCTL 060pYA0BaHUSA U HENPEPLIBHOCTL ero paboThl B yCnoBUAX oTkasa, T. €. NpefocTa-
BUTb cocob 1 cpeAcTBa nepejaqu U paccenBaHWUsA 31eKTPUYECKUX TOKOB B 3eMII0;

- obecneunTb, 4TOBEI NepcoHar, paboTaroWwmuil U MaYLWKMIA BONU3N 3a3eMMeHHbIX YCTaHOBOK, He MOr NOCTpajaTb
OT OMacHbIX YAapPOB 3AMNEKTPUYECKOro ToKa.

Cuctema 3a3emrnenusa ¢ mansimM conpoTusieHnem obecnednsaeT 6esonacHocTb paboTel 060pyao0BaHUS U Nepco-
Hana W 3awuliaeT UX OT MOpaKeHUs 3MeKTpU4eckuM TokoM. Llenb npoektupoBaHUs a¢pdeKTUBHBLIX CUCTEM 3a3emrie-
HWA — CHU3UTL SNEKTPUYECKUIA NOTEHLMan Ha NOBEPXHOCTU 3EMNU, HaMpsXeHUe NPUKOCHOBEHUS U HanpshkeHue Lwara
ANA CTaHUMI 1 TpaHCOPMaTOPHBIX MOACTaHUMA. UToObl AOCTUrHYTL YKasaHHbIX Lierneid, SKBUBarieHTHoOe anekTpuyeckoe
COMPOTUBIEHNE KOHTYpa 3a3eMINEHUs CUCTEMbI AOMKHO BbiTb JOCTAaTOMHO HU3KWUM, YTOBLI rapaHTMpOBaThL pacceuBaHue
TOKOB KOPOTKMX 3aMblKaHW B OCHOBHOM Yepe3 CEeTb 3a3eMIIEHUS B 3€MIt0, B TO BPEMS Kak MakcuMarbHasi pa3HOCTb Mo-
TeHUManos Mexgy 6rm3akuMmn To4KamMu Ha NOBEPXHOCTU 3eMIW AOIKHA NOoAAEPKUBATLCA Ha YPOBHE KOHKPETHbIX JOMyCKOB
(HanpspkeHue Wara, HanpskeHWe NPUKOCHOBEHUA N MexAydasHoe HanpshkeHue).

OAC npukocHoBeHWsA obpasyeTcs, korga TOK 3aMblkaHUs Ha 3eMIio NpoTekaeT Yepes obopyaoBaHue U cosfaet
pacnpefeneHune noteHyuana Ha 3aseMneHHoi nosepxHocTU. besonacHblit ypoBeHb 3C NMPUKOCHOBEHUS, KaK npasuno,
onpefenseTcs Ha ykasaHHOM B NMPOEKTe pacCTOAHMW MO rOPU3OHTaNN 1 BepTUKanu oT aneKTpoobopysoBaHms.

HanpsxeHue wwara npefctaBnaet coboi HanpsXXeHe Ha NoBepXHOCTU 3EMMNN Ha YKa3aHHOM pacCTOSHUM Mexay
Horamu yenoseka (kak npasuno, 0,8 M). Tun rpyHTa n cxema 3aszeMneHUst CTaHUWKW, KaK NpaBurio, onpeaensoT Hanps-
XeHue Wwara. B 0AHOPOHOM rPyHTE HanpsKeHue Lara B Lenom JoCTaToMHO Mano u3-3a 6onee HU3KOro ConpoTUBIIEHUA
rpyHTa.

YBenuyexune noteHuuana semnu obycnoeneHo obpLIBOM 3a3eMNAOLLEro NPOBOAHUKA, MNOBLILLEHUEM HaNpsPKEHWUN
Ha 3a3eMnsAoLLEeM YCTPOICTBE, KOrAa TOK 3a3eMneHuns cTekaeT ¢ 3aseMnuTens B 3emnto. CABuUr noTeHuMana, Bbl3BaHHbIW
yBenu4eHneM noTeHunana 3emMnu, MoXeT NpefcTaBnATh yrpo3y Ansa o6opyfoBaHus 1 onepaTopos.

A.3 dneKTpuueckue xapakTepucTUKN CTaHLUU

A.3.1 O6LKne nonoxeHus

OneKkTpuYecKkue XxapaKkTepUCTUKN CTaHLUW BaXHbl ANA onpefeneHus paboumx xapaKTepUCTUK BaXHbIX Harpysok u
B3aUMOZENCTBUSA B paMKax MHTErPUPOBaHHbLIX CUCTEM B X0 € NOCTYIUPYEMbIX PEXUMOB paboThl 1 ocTaHOBa. AHaNU3 KOH-
CTPYKLUMW 1 OCHOBbI NPOEKTUPOBAHNUSA ONPeAensaoT pabodne gnanasoHbl Npoduns AOMyCTUMOrO HamnpshXeHUs B SNeKTpo-
3HepreTUYecKon cucTeMe CTaHLuu.

A.3.2 XapaKTepuUCTUKN OCHOBHOIO reHepaTtopa

MpoekTHble AaHHble OMPefensatoT YPOBeHb HaMpPsXKEeHUs, Auana3oH HanpsKeHWsa U Juana3oH 4acToT, a Takke Ha-
rPY304HYI0 CNOCOBHOCTL MO peakTUBHON MOLLIHOCTH.

MpoekTHbIe AaHHbIe ONpPeAensAloT MakCMMarbHoe NoBLILLEHNE HaNPSPKEHNS NpU NOTepe Harpy3ku (pPexXunM Harpysok
Ha coBCTBEHHbIE HYX/bI), MPW COBMaJEeHWN C BEICOKUM BO3BYXAeHWeM. [poeKTHble AaHHbIe Takke onpeAenaT MaKcu-
MarbHOe ¥ MUHUMarbHOE HanpspKeHue, Npu CoBMageHUN ¢ HENCTIPABHOCTBLIO CUCTEMEI BO30YX I EHUA.
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A.3.3 Pe3epBHble MCTOYHMKN NUTAHUA NEPEMEHHOro TOKa U ankTepHaTUBHbLIE UCTOYHUKU NMUTaAHUA nepe-
MEeHHOro Toka

Pe3epBHble UCTOYHWUKM MUTAHUA NepeMeHHOro Toka BeiGpaHbl A5 UCNONBL30BaHUA BO BHYTPEHHEW SNeKTposHepre-
TUYECKOW CUCTEME U JOMKHBI BbITE CNOCOOHLI fenaTk creayoLlee:

- obBecne4nBaTh 3anyck (camo3anyck) U pa3BopoT psAAa KpYNHbLIX Harpy3ok B BuAe anekTpoaeurarenei B 6uicTpoi
rocrnegoBaTenbHOCTH, MOAAEPKMBAS HANPsXKEHWe U YacToTy B AONYCTUMLIX Npeaenax;

- HesaMeAnuTeneHO NoAasaTk NMUTaHUe Ha Harpysku obecneveHuns 6e30nacHOCTM, eCni BHELLHAS 3HepreTuyeckas
cucTema notepsiHa BCreacTBre NpoeKTHOro cobbiTus. ObLuee BpeMs Ha MyCcKk U pa3BopoT Harpy3ok obecneveHns Gesonac-
HOCTU [OMXHO YAOBNETBOPSATL AONYLLEHUAM B aHanusax aBapuil B oTHoLeHUN paboTel cucTeM 6e30NacHOCTH, Tak1xX Kak
Hacockl U 3anopHas apmarypa;

- HenpepbIBHO NogaBaTk NUTaHne Ha obopyaoBaHue, oBecrnednBatoLLee sgepHyro 6e30MacHoCTb, B MPOAOMKUTENb-
HOM pexunme.

XapaKTepWUCTUKMN Harpy3ok, KOTopble HyXHbl A4S 6e30MacHoro ocTaHoBa CTaHLWK JOrxHbl BbiTe onpegeneHsl, YTo-
6bl CTaTh OCHOBOW 4115 BbIGOpa aBapuitHbIX MCTOYHNUKOB aMeKTPoCHaBX)eHUs, KOTopble CMOCcCOBHEI BOCNPUHMMATL Bonblune
Harpysku B 6bICTpol nocnegoBaTenbHOCTMH.

BonbLUMHCTBO YKasdaHHbIX aBapWilHbIX Harpy3oK, Kak npasuio, NpefcTaBnsAloT 6oMbliMe acUHXPOHHbIE ANEeKTPo-
JBuWraTtenu, KoTopble CO3[arT CUIbHBI 6pOCcoK Toka Npu nycke. 3T BPOCKW Toka NPMU NYCcKe acUHXPOHHBLIX ANEKTPOABU-
ratenei MoryT NnpuBeCTU K CYLUECTBEHHBIM MOHWKEHUSAM HAMNPSXEHUA reHepaTopa, U MOryT NPUBECTU K CYLECTBEHHBIM
MOHWXEHWUSAM HanpshkeHUs. Takoe MOHKEHHOe HamnpshkeHne MOXET 3aMelnuTb CnocoBHOCTL anekTpoaBuratens GelcTpo
JOCTUYb MOMHOW YacToTkl BpalleHUsl, caenaTb HeBO3MOXHbIM YCMELUHbIA NyCK NOCNeAoBaTENbHBIX HArpy3oK U Bbi3BaTb
OCTaHOBKY YyXe paboTatolux agpurateneil.

Opyrue Harpyskv, YyBCTBUTENbHbIE K HANPSXKEHWUIO, Takke MOryT npekpaTuTb paboTy u3-3a NageHns HanpsKeHUs
B cUCTeMe ynpaBneHuna unu cpabartbiBaHWs 3allUTHEIX YCTPORCTB. Takum o6pa3oM, cneyuansHble napaMeTpbl, Takue Kak
3Ha4eHue Harpysku B KBT unu KBA, MakcumarnbHO JONYCTUMOE Hanps)eHne U NageHne 4acToTsl, KOTOpble MOTyT Bblaep-
XKUBaTb Harpysku, TUM Harpy3ok (anekrpoasurarenu, MonHus, UPS, 4acToTHO-perynupyemble NpuBoabl, U T.N.), a Takke
npeanonaraeMasi NpoAoIMKUTENIBHOCTb NEPEXOAHOrO COCTOSAHUS NP NycKe Harpysku, cnefyetr MMUTUPOBaTL BO BCEX Ae-
Tansx npu aHanuae anekTpo3HepreTMHeckoin cucTemel.

Ha cTafun NpoekTUpoBaHUS BHYTPEHHEW SNEKTPOIHEPreTUMECcKoh CUCTEMbI AONOINHUTENBHAS €MKOCTb C yYeToM
6yayLLero yBenu4eHus Harpysku U HeornpegeneHHOCTb 3aknioYUTEeNbHLIX NapamMeTpoB npeanonaraeMbiX Harpy3ok no 6e3s-
ONacHOCTN AOIMXHLI ObiTb YYTEHbl B KPUTEPUAX ONpeAeneHns napameTpoB. PesepBHble UCTOMHUKM NEPEMEHHOrO Toka
crefyeT ajanTuposaTb K NycKky o6opynoBaHusa ana obecneveHns 3anycka, KOTopoe BblMUCIIEHO B aHanm3se saepHoi 6e3-
onacHoCTH cTaHuuK. JonycTuMasn YactoTa U AnManasoH HanpskeHUs [OIKHbl obecnednsatb, YTOBBI CKOPOCTL U BpeMs
pa3BopoTa (3anycka) BpallatoLierocs obopyaoBaHusa (Hacockl, 3aiBUXKKW C 3MeKTPONpUBOAOM) He okasblBanu oTpuua-
TenbHOro BO3AENCTBMA Ha AONYyLWEeHU B aHanuse 6e3onacHOCTU. B npoekTe Taioke crneayeT yduTbiBaTh OAHOBPEMEHHbIN
MYyCK KPYMHbLIX HArpy3oK B criyvasix, Korja curHarbl, OTHOCSLMECS K TEXHONOrMYeckomy npoueccy (Temnepatypa, Aaene-
HWe, ypoBeHb, U T. M.), Mornu 66l NpusecTu B iecTBUE 06OpyAOBaHKe, KOorAa yxe JOCTUrHYTHI cneunanbHele NnapaMeTpol
rocne nycka B Heo6Xo4UMbIe CPOKM.

MpoeKTHbIE faHHbIe ONPeAEnsAoT YPOBEHb HaMpsKEHWs, Anana3oH HaNpsXXeHNA U YacToTy, a TakkKe Harpy3ovHyto
CnocoBHOCTL NO PeakTUBHOW MOLLHOCTU.

MpoeKkTHbIE AaHHbIE ONpefensaloT MakCUManbHYHO BbIXOAHYIO MOLLHOCTb U BO3MOXHOCTb NEPErpy3ku.

PesepBHble NCTOMHUKN NEPEMEHHOO ToKa [LOMKHBI UMETh Neperpy3o4Hyo CNOCOGHOCTL AN BGLICTPOro BOCCTaHOB-
TNEHNUA YacToThbl N HANPSXKEHUA.

MpoeKkTHLIE AaHHbIE ONPeaenslT MakcMManbHoe MoBLILLEHUE HanpsHKEHUA Nocne NOTepu Harpy3ku, cosnagatoLlen
C BbICOKUM BO36YyxaeHWeM. [poekTHble AaHHbIe ByayT Takoke onpejensiTe MakcuManbHoe U MUHUManNbHOe HanpshXeHue,
CBAA3aHHOE C HEUCNPABHOCTLIO CUCTEMBI BO3OYXEeHUS.

MpoekTHbIe AaHHbIE ONpefensioT MakcUMarbHO JOMNyCTUMOE BpeMs Nycka U AOCTUKEHNS HeobxoaMMoin YacToTsl
N HanpsHXXeHWA pesepBHbIM UCTOYHUKOM NepeMeHHOro Toka, No3sonssa cucteMe obecneveHna 6e30NacHOCTU BLINOMHUTL
HeobxoauMble dpyHKUMM B AONYCTUMOE BPEMS], YKazaHHOE B aHanu3ax aBapuil.

MpoeKkTHbIE AaHHbIE ONPeaensoT BO3MOXHOCTE Pe3epBHLIX MCTOYHMKOB NePEMEHHOro Toka paboTaTte NapannensHo
€ CUCTeMOi NepefaYn, Koraa HanpskeHUe B cMCTEME MOXET BbITb Ha MakcUManbHO/MUHUMaNBHO AONYCTUMOM YPOBHE.

MepexoaHble COCTOAHUA Mo YacToTe ByAyT BO3HMKaTb B XOAE BbINOMHEHUA NOCMEA0BaTENBHOCTU NOAKMIOYEHUS
Harpysku. BosgeiicTBue Ha NOTOK B HAaCOCe MOXHO B LIENOM WIHOPUPOBaTb, MOKa 3TV Bapuauun HENPOAOMKUTENbHLIE.
Ecnn Bpema BOCCTaHOBNEHNS YacTOThl MPOAOIIKMTENbHOE U3-3a BoNbLUUX UNKU MeANEHHO 3anycKaloWmMXCa Harpy3ok, To
CcneayeT oueHWBaTb BEPOATHOCTL ONPOKMAbIBAHUA ABUraTens unu apyroro o6opyaoBaHus, B xofe nycka unu paboToi.

AnbTepHaTUBHBIE UCTOYHUKW NMepEMEHHOr0 ToKa MOTYT 3arnycKaTbCA aBTOMaTUHECKU, HO MOAKNIOYATLCA B pyYHOM
peXume NO OTHOLWEHUIO K COOTBETCTBYIOLLEN LUMHE NepeMeHHOro Toka. MNpUMeHAETCA TOT e npouecc, YTo U Ans pe-
3€pBHbIX UICTOYHWUKOB NUTAHNA NepPeMEHHOro ToKa, OfHaKo Harpy3ku He GyayT 3anyckaTbesa B 6bICTpoOit nocnegoBatesib-
HOCTU.

A.3.4 NCTOYHUKN NUTaHNSA NOCTOSAHHOIO TOKA

MpoeKkTHbIe AaHHbIE onpefensiloT NoTpebnaeMyto MOLHOCTL U ANUTENBHOCTL ANEKTPOCHABKEHNA Harpy3oK.

MpoekTHbIE AaHHbIE onpeaensioT paboune TemMnepaTyphbl, KOTOPbIE MOTYT OKasblBaTb BO3AENCTBUE Ha pasMep U
XapaKTepUCTUKW pa3pafa akkymynsTopHoil 6atapeu (AB).
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MpoeKTHEIe faHHble onpeaensitoT MUHUMalbHbIe/MakcuMarbHble YPoBHU pabodero HanpsXeHwa paGoTatoLux Ha-
rpy3oK, a Takke cnocoBHOCTb akKyMynATOpHOM GaTapen oTBeYaTb TPEGOBaHNAM K NPOAOIIKUTENBHOCTU HArpy3KU.

HauarnbHoe HarpyxeHue akkyMyrnsTopHoit GaTapew, korga TpebyeTcsi NoAAepXaThb Harpysku CTaHUWKW Npu notepe
MCTOMHMKOB NEPEMEHHOro ToKa, Kak npaBuio, SBMSETCS BaxHbIM akTopoM Npu onpeaeneHnn NageHns HanpsxeHns n
KpuTepusi BoiGopa napameTpos.

KpuTepuit BeIGopa NapaMeTpoB OMKEH YUYUTLIBATE pasfinuHble TUMbl Harpy3kn. Pe3UCTUBHLIE Harpy3ku UMeIoT no-
HWXKEHHBIA TOK C MOHWXEHHBLIM HamnpsbkeHWeM, B TO BPEMS KaK Harpyaku npu NoCTOSIHHOW MOLLHOCTW NoTpebytoT Gonee
BbICOKOIO TOKa C MOHUMXEHHBIM HaMpsiKeHUeM.

Mpy aHanuaax NoToka Harpy3ok U NafieHns HanpsKeHWs criedyeT yuuThIBaTb COCOGHOCTL GaTapeil yA0BNeTBOPATL
NPOeKTHLIM TpeGoBaHWAM B KOHLIE MONE3HOro cpoka cryGbl, KorAa eMKOCTb GaTapei NOHWKEHHas.

A4 KOHLI,enTyaﬂbele KpUTepuu NnpoeKTupoBaHus SﬂeKTpOOGOPyﬂOBaHMﬂ

A.4.1 O6lme nonoxeHuns

KoHuenTyanbHble 3NeKTPOTEXHNYECKUE KPUTEPUN MPOEKTUPOBaHNS OMUCHIBALOT, YTO AOMMKHO GbITb 4OCTUIHYTO NpY
NpoeKTUpoBaHn.

A.4.2 MOLWHOCTb UCTOYHUKOB SHEPrumn

BHeLUHUe UCTOMHUKW NUTaHWUA AOMKHBI UMETE MOLLHOCTL, HEOBXO0AUMYIO0 ANA CTabUNBLHOrO U HENPEPLIBHOIO 3MNeK-
TpocHabXeHns sHepreTU4ecknx cuctem obecrnedeHns 6esonacHocTm.

MpoeKT AOMKeH OTBeYaTk MPOSOMKUTENBHOCTH, NPefyCMOTPEHHOW B OCHOBaX NPOEKTUpOBaHUA ANna paboTel uc-
TouHukoB DC, obecneunBatomx 6esonacHocTk, Npu NoTepe aneKkTpocHabxeHnns AC.

A.4.3 KoopauHauus sawmThbl

Ans CHWXeHUA oTKas3oB ¢ noTepei dyHKUMIA BesonacHocTh TpebyeTca KoopanHaLUA aNeKTpUYeckux sawumT. dei-
CTBME 3aLUUT B KaX O rpynne Harpy3oK He JOMKHO 3aBUCETb OT AeACTBUNM 3aLUT B pe3epBHOI rpynne Harpyaok. Koopau-
HauMs 3aLluThl SBNSETCA BaXHbLIM (hakTopoM oBecnedeHnsi FOTOBHOCTU U HaAeXHOCTH.

Koraa umeetcs gBa unv Gonee nocrnegoBaTeribHbIX 3aWUTHLIX YCTPOUCTBA MEXAY MECTOM O0TKa3a U anekTponuTa-
HWeM, TO YCTPOWCTBA crefyeT KOOPAUHUPOBATL A5 06ecneYeHnsa Toro, YTO YCTPOUCTBO, KOTOPOE ABNAETCA caMbiM 6nn3-
KMM K TOUKe HapylieHusi, BygeT paboTaTk nepBbIM ANA MUHUMU3ALUK OTKIIOMEHNUSA ceTu. CMeXHble YyCTpoicTBa cnegyeT
CrpoeKkTUpoBaTk TakuMm 06pa3oM, YTOOLI 06ecnevnTb pesepBuUpoBaHUE B Cry4ae oTKa3a OCHOBHOMO 3aLUUTHOroO YCTpOu-
cTBa.

KoopanHaLusa cenekTMBHOCTM YCTPOWCTB TOKOBOW 3aLLuUThl focTUraeTca nogbopoM onTUManbHbIX NapameTpoB ToKa
¥ BpeMeHu cpabaTbiBaHWs NpW OTKase, KOTOpble OCTAKOTCA CENEeKTUBHBIMU MO OTHOLLEHWIO K APYrMM YCTPOWUCTBAM B CETH.

CnepyeT y4uThiBaTh HEOBXO4MMOCTbL CO CTOPOHBI 3NIEKTPOIHEPreTUYECKOH CUCTEMbI NoaaepXuBaTh paboTy Harpy-
30K B YCINOBUSIX TOKOBOW Neperpyaku.

A.4.4 TepexoaHoe HanpsXeHue U npepbiBaHUS HanpsHKeHUs

Co6bITUS B 31€KTPOCETU UNK BO BHYTPEHHUX UCTOMHUKAX NUTaHUA MOTYT Bbl3BaTh NEPEXOAHOE HaNPsXEHWe U npe-
pbIBaHWUA HaNpPsXKeHUsi BO BHYTPEHHMX ANEKTPOIHEPreTMYECKUX cucTeMax.

OTn cobbITUA MOryT Bbl3BaTb CUMMETPUYHBIE N HECUMMETPUYHLIE HApYLUEHUA HaNPSHKEHUS] Ha CTaHUMKU U MOTyT
ObITb BbI3BaHbI:

- B cucTeMe(ax) nepefay npu pabotatoLei, HepaboTaloleid 1 OCTAHOBMEHHON CTaHLMW UMK B KaYecTse nocnej-
CTBWSI OTKIHOYEHUS CTaHLMM OT 3MEKTPOCETU U3-3a OXUAaeMbIX cboeB, Unu KonebaHUAMN HanpsHKeHUs1 U YacToThl BhILLE
L,0NyCTUMOro YpOBHS,

- OTKIJTIIOYEHUEM OCHOBHOIO reHepaTopa U nepexofa BcrnoMorarteribHbIX CUCTEM CTAHLMM Ha BHELLHWUE UMW BHYTPEH-
HWEe UCTOYHMKU NUTaHUS,

- BO BHYTPEHHUX 3HEPreTUYECKMX CUCTEMaX KaK pe3ynkraT aneKTpU4eckoro cobbITUA, TaKoro Kak nyck anekTpoABU-
ratens, 3aMblkaHUe Ha 3eMII0 UMM KOMMYTaLMOHHbIE NepeHanpsHKeHNs.

OnekTpuyeckoe obopyaoBaHUe JOMKHO ObITb CNPOEKTUPOBAHO Tak, 4ToObl OHO MOMNO BhIAEPXUBATEL NEPEXOfHOe
HanpsiXeHUe UNu UMENo JOCTaTOuHYIO 3aluTy Ans o6ecneveHnss paboTocnocobHOCTM KOMMNOHEHTOB SIIEKTPO3HEpreTnye-
CKO cucTeMbl. B HekoTopbIxX cryyasix cnelmarnbHas 3aluTa MOXeT OTKINIoUUTL 060pyAoBaHUe (HanpuMmep, BEINPAMUTENb)
npu HeNpUemreMoM YpOBHE NMEPEXOAHOTO HaNpsXXeHUs!, YToObl 3aLUMTUTL ero UNU cCMexHoe obopyoBaHue, KOTOpoe UMe-
eT 6onee BaxHoe 3Ha4yeHne Ans 6e30MacHOCTU CTaHLUMK (Hanpumep, UHBEPTOP).

A.4.5 CnocobHOCTb KOMMYTaLMN MeXAy NCTOYHWUKAMK STeKTPONUTaHnA

B npoekTe cnegyet npefaycMoTpeTb CpeAcTBa ANsl KOMMYTaLUn MeXAy UCTOYHUKaMU NUTaHNA B CUCTEME 3NEeKTPOo-
nuTaHus, BaxkKHOW Ans 6esonacHocTy.

A.4.6 CnocoGHOCTb NycKa U nepesanycka aneKkrpoaBurarenem

OneKTpoaHepreTMyeckasi cucTeMa U cucTema 3alluUThbl AOIKHBEI ObITb CNPOEKTUPOBaHbI AN NycKa aneKkTpoaBUrate-
nei NpW AONYCTUMBIX OTKITIOHEHUSAX YacTOThbl U HaNPSXKEHUS, a TakkKe C MOHMKEHHBIM HanpshKeHneMm.

MpoeKTHLIE pelleHns U KOoOpANHALMA 3aLUTLl HYXHBI Ans obecneveHnn hyHKUUW nepesanycka anekTpoasuratens
nocne nposarna Unu NpepbiBaHWii HaNpsPKeHUS, a Taioke nocrie MOHWXEHUS YacToThl.

A.4.7 3azeMneHune cuctembl

KOHCTPYKLMKU cUCTEM 3a3eMITeHUs] Ha aTOMHBIX CTaHLMSX BapbUpyHOTCA B 3aBUCUMOCTM OT UX BPEMEHU MPOEKTU-
poBaHuA. HeKkoTopble aTOMHbIE CTaHLMKU UMEIOT YeThIpe KOHLENTyankbHO pacno3Hasaemble, Ho Heoba3aTensHo duande-
CKW pa3nnynMble, CUCTEMBI 3a3eMITeHUst: Ana obecneyeHns anekTpobe3onacHOCTU NepcoHana, MONHME3aLLMUTy, CUCTEMY
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3MNEKTPONUTaHUSA, CUCTEMY YNpaBleHns U KOHTPOSs, BKIoYasa cneunansHoe sasemMneHune. Bece cuctemel 3azeMneHus B
KOHEYHOM UTOre NofCcoeAnHEHbI K 3a3eMIMTensM. XopoLlo CnpoeKTUpoBaHHasa cucTeMa 3a3eMneHns cTaHuum Heobxoau-
Ma AN 3aLUThl 3NeKTPoceTU n 060pyAOBaHNA CTaHLMK OT 3aMblKaHUIA Ha 3EMITIO U YAapoB MOMHWURA.

CucTema 3a3eMreHusi U cucTeMa BbipaBHUBaHMS NMOTEHLMANOB BHOCAT BKNaA:

- B 6esonacHocTb NepcoHana,

- B MOITHUE3aLLUTY,

- B 3alWTY OT HapyLUEHWI B 3rEeKTPO3HEPreTMYECKon cUcTeMe,

- B 3aLUWTY OT SMEKTPOMAarHUTHLIX U3NYYEHUIA SMEKTPUYECKUX CUCTEM U CUCTEM YNpaBneHns N KOHTPONS.

Heobxopammo, 4Tobbl ceTb 3a3eMrieHuns bbina cnpoekTupoBaHa:

- ANA BblEpXMBaHUA 3HEPrUM OT YAapoB MOSTHUM U TOKa KOPOTKUX 3aMbIKaHWiA SNeKTpoCeTH, U

- yTo6bl He AOMYCTUTbL OMACHOTO LLIAroBOr0O HaNpsKEHWS! UK HanpPsXKeHUs1 NPUKOCHOBEHMUS.

CucTeMa BblpaBHMBaHUS NOTEHLMANOB JoMKHa ObITb CNPoeKTUpoBaHa Tak, YTobbl He [10MyCTUTL NepeHanpsKeHuil,
KOTOpble MOTyT:

- Bbl3BaTb TPaBMbI MepcoHarna B cflyyae KOpOTKOro 3aMblkaHus, 1

- MOBPEeAUTb UMK Cepbe3HO HapYLLUTb CUCTEMY KOHTPOIS W yNpaBrieHns U cuctemy besonacHocTu.

3TU aHanu3bl cneayeT BhINonHATL B cootBeTcTBUU ¢ MOK 60364 (BCe yactn) u MOK 60479 (Bce YacTu).

A.4.8 BO3MOXHOCTM aMNeKTpnyeckoro obopyaoBaHust

OnekTpudeckoe obopyaoBaHWe criefyeT cnpoekTupoBaTh Tak, YTo6bl HOMUHaNbHOE HanpsXXeHne 6bIno BhilLe HO-
MWHaIbHOro HanpPsXXeHWs CUCTEMBI, @ YPOBEHb U30MSALMN — BbiLLe NoBOro NepexofHOro HanpspKeHUs], BO3REACTBUIO KO-
TOpPOro MOXeT noaseprHyTLcA obopyaoBaHue.

OnekTpoobopyAoBaHue criefyeT CrpoeKTUpoBaTh Tak, YTobbl Mo HeMy 6e3onacHo NpoTekan TOK OCHOBHLIX Lienew n
OTBETBINEHNI B X0f4€ HOpPMarbHOI paboThl M B ycrioBusix TpexdgasHoro saMmbikaHusi U ofHodasHoro 3amblkaHusi.

A.4.9 SnekTpomarHuTHas uHTepdepeHumua

ObopygoBaHue criefyeT aTTecToBaTh € Touku 3peHuss EMC. Cnegyet onpegenutb nogpobHele TpeboBaHus no EMC
LN BCEX 3NEKTPOIHEPreTMHECKUX CUCTEM U KOMMOHEHTOB. MexayHapoaHble cTaHaapTsl o EMC B NpOMBILLMEHHBIX YC-
noemsix, MOK 61000 (Bce YacTu) AOMKHbI BEICTYNaTh B Ka4e€CTBE OCHOBBI STUX TpeboBaHuii. OHK AOIMKHLI BLITE NogKpe-
nneHbl, ecnu HeobxognuMo, MaTepuanamMm, packpbisaroWwUMmN acnekTbl BIMAHWS reHEPUpPYIOLLMX KOMMOHEHTOB CTaHLun
Ha EMC, koTopble MoryT 6uiTb 6onee xecTkumun. Onpegenenne TpeboBanuii kK EMC BkniovaeT aHanus Bo3feicTBUS Ha
KOMMOHEHTEI BO3MOXHLIX MOBTOPAIOLWNXCA GLICTPLIX NEPEXOAHLIX MPOLECCOB (HanpuMep, oTKIoYEHNe UHAYKTUBHBIX Ha-
rpy3oK u gpebesr pene) U BbICOKOIHEPrETUHECKUX NEPEXOAHBIX MPOLIECCOB (HanpuMep, pasnuyHble KOMMYTaLMOHHbIE
nepexofHble NpoLecchl 1 MONMHWUKA) B NPOMBILLMEHHBIX YCOBUAX.

A.4.10 NleoMarHuTHble MHAYLUPOBaHHbIE TOKU

leoMarHUTHbIA MHAYLMPOBaHHBIA TOK OT CONMHEYHOW aKTMBHOCTM W BCMbILLEK Ha CONHLE MOXET NPUBECTU K Cepbes-
HOMY MOBPEXAEHUIO SNEKTPOCETH, TENEKOMMYHUKALIMIA U ApYrMX YCTPOWCTB U3-3a NOBLILLEHNS SNEKTPUYECKOro NOTEHLM-
ana nosepxHocTu 3emnu (ESP) B pa3nnuyHbix YacTax 3eMHoro wapa. [llocnegcTBueM sBRSIETCA HacblWeHWe cepaevyHUKoB
TpaHcdopmaTopa, NpUBoAsLLEee K HarpeBy Unu neperpesy o60pyAoBaHWUs, BOSHUKHOBEHWUIO rapMOHWYECKUX BOMH WU NO-
CreAyoLWuM NOTOKaM Harpy3oK peakTMBHON MOLLHOCTM, Bbi3biBalOLMX NMpobreMbl B 3reKTpUHECKON 3aLuTe.

MpumeyaHune 1 — OTn ESP (4—7 B Ha KM) Bbi3bIBalOT KOMNEHcaLMOHHbIe Toku oT 20 go 200 A, npoTekatowme
Yepes TpaHCHOPMaTOpPE! U ANEKTPOCETD.

MoMuMo curbl Benbiwek Ha CornHUe, STY SIBMEHNsi B OCHOBHOM 3aBUCST OT:
- reorpauyeckomn LUpOTI.

il pnmedaHune 2— quCTBMTeJ’IbHOCTb B LUEeJIOM Bbllle Y MarHUTHbIX NoJ1toCcoB 3emny;

COMPOTMBIIEHWS NOYBHI,
KoathhULMEHTa HArpysKkn 1 Neperpyskn cetu,
OMVHBI NUHKUIA Nepeaav,

- HacbILWeHNsA 1 TUNaM TpaHcgopMaTopoB,

- MPUCOELUHEHNS HEITPanu K 3a3eMIeHHHO.

3awuTHble Mepbl NpoTuB BNusHUA GIC cnepyeT onpegenutb TSO.

A.4.11 deppope3oHaHc

deppopesoHaHc NpeacTaBnseT coboi ABNEeHUe, KOTOPOe, KaK NpaBuio, XapaKkTepusyeTcs nepeHanpsaxeHusamMm u
CMOXHOW KOHUrypaLmeii BoNHbI U CBA3aHO C BO30YXAEHMEM O4HOM0 UMK HECKOMBbKUX HachlLaeMblX UHAYKTOPOB, BKIHO-
YeHHbIX nocnefoBaTensHo WK napannensHo ¢ KoHaeHcaTopaMu. OCHOBHLIMU 3NeMeHTaMu ABMAKTCA HacbkllaeMble
WHAYKTOPbI, COEAUHEHHbIE C KOHZEeHcaTopamu.

Peppope3oHaHc BO3HUKAET Ha yKa3aHHO YacToTe, Korga UHAYKTMBHOCTb OJHOMO U3 HacblLeHHbIX CepAeYHUKoB
COoBMafaeT C eMKOCTbLIO CETU. M3-3a HENUHEWHOCTU KOHTYpa (heppope3oHaHca MOXET ObiTb HECKOMbKO COCTOAHUN ycTa-
HoBMBLLEroca geppopesoHaHca, KOTopble NPOW3BOSbHO MHAYLMPYIOTCA B CUCTEMY. B OCHOBHOM MMetoTCS pasHble Tunbl
YCTaHOBMBLLUXCA COCTOSIHUIA KOHTYpa heppope3oHaHca, Take Kak OCHOBHOW, CybrapMOHUYECKUiA U rapMOHUYECKUIA pe-
XUMBIl. Yem Huxe femndunposaHue KonebaHWi, TEM CroXHee NepeXofHbIe OTKIMKKM, BNOTh A0 KBasuNepuogu4eckoro n
He3aTyXaloLLEero XxaoTU4eCKoro pexmma.
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MpoeKTHLIe Mepbl JOMKHLl ajeKBaTHO CHU3WUTL pUCK heppopesoHaHca. B Lenom cylecTsyeT ABa OCHOBHLIX MyTH
npeaoTBpaLleHnUs BO3HUKHOBEHUS dheppope3oHaHca:

- n3beratb NOBLIX KOMMYTUPYIOLLMX OnepaLuii, KOTopble NepEKOHMDUIYPUPYIOT KOHTYP U MPUBOASAT K NePEXOfHOMY
npoueccy B 04HOM UNK HECKOSbKUX HackILL@eMblX MHAYKTOpaX, COeANHEHHBLIX C EMKOCTSMU, NPU OTCYTCTBUM Unu HeBonb-
LLOW Harpyake;

- obecneuyunTtb gemndupoBaHne deppope3oHaHca NyTeM BHEAPEHNUSA NOTePb (T.€. HarpyxarLiee ConpoTUBNEHUE)
B NOJBEPXKEHHbIA BO3LEACTBUIO HENWHENHBIN KonebaTenbHbIi KOHTYP. 3TO YMEHbLUWNT 3HEPruo UCTOYHUKAE, U, TakuM 06-
pasoMm, HelnHeilHoe cocTosiHue He By eT NoAAepXUBaTLCS.

YyBCcTBUTENBHBIMU hakTopammn Ana heppopesoHaHca ABNAKTCS:

- U30NUPOBEHHOE UMW C BLICOKUM UMMEAAHCOM MOJCOSANHEHNE HEATPanu K 3a3eMeHunio,

- ©MKOCTU U UHAYKTUBHOCTU PE30HAHCHbIX 4acToT,

- TUMbI Harpyaok, ofgHoasHLIe Unn TpexdasHble, NoJCcoefMHEHHbIE K CETH,

- KoHgurypauyum paboTbl CETU U COOTBETCTBYIOLLME BapuaHTbl HarpyxeHus,

- HacbllWeHne cepaeqHuKa TpaHcdopMaropa,

- MECTOrOoMoXeHNe N3MepUTENbHBIX TPaHCOPMaTOPOB HaMPSXKEHWs U Toka,

- UNETPLI UK SEMNMUPYIOLLME CONPOTUBMEHUS, U

- Hanuyune orpaHn4nTens nepeHanpsKeHuns.

[BYMSA OCHOBHEIMMW MyTAMU NpeAoTBpaLLeHUs NoABNEHNA dheppope3oHaHca SBNATCS:

- NpoaHanu3npoBaTh U BLIABUTE KOMMYTUPYIOLLME ONepaLmn, KOTopble co3aatoT puck 6e3 BO3SMOXHOCTU ero CMsAr-
YeHus, u

- paspaboTaTb NPOEKTHLIE PELUEHNS MO 4EMNMUPOBAHNIO HEMUHENRHBIX OTKIUKOB, YTOBE MUHUMW3UPOBaTL BpPEMS
CYLLeCTBOBaHUA NepeHarnpsXxXeHns B COOTBETCTBUMN C MPUHLMUMNOM KOOPAUHALMKU N3oNsaLmu.

A.5 KoHuenTyanbHble KpUTepumn NPoeKTMpoBaHUA ANA aTOMHbIX CTaHUMIA

A.5.1 O6Lue nonoxeHus

KoHLenTyarnbHble KpUTEPUM NPOEKTUPOBaHNS AN @TOMHBIX CTaHLMIA ONCLIBAIOT cneLuanbHble acnekTbl, KoTopble
CrnepyeT y4ecTb B NPoekKTe.

KOHCTpYKUMK, cUCTEMEl U KOMMOHeHTHI (SSC), KoTopble BaxHbl Ans obecneverns 6esonacHoCTH, Nofgpasaensior
SSC 6esonacHocTi U SSC, cBsizaHHble ¢ 6e3onacHocTbio. SSC 6e3onacHOCTU — Te, KOTopble A0MKHBI 06ecneynTb KOH-
TPorb peakTUBHOCTU, OTBOZ Tenna oT akTMBHOW 30HbLI peakTopa U 3alyuTHOW 060N0oUKNY, 3aluMTy OT BO3AECTBUA pagmna-
LMK, a TakKe KOHTPOMb NNaHoBbIX pafMoaKTUBHLIX BbIGpPOCOB, OrpaHU4eHne aBapuitHbIX BLIGPOCOB pagnoakTMBHBIX Ma-
Tepuvarnos WK1 orpaHuyYeHne NOCNEACTBUI HapyLWEHWI HopManbHol akcrnyaTtauun (AOO) unmn npoekTHeIX aBapuii (DBA)
Ha NPP. OnemMeHTbl, cBs3aHHble ¢ 6€30MacHOCTbLIO, — Te, KOTOpLIe He SBMAIOTCA YacTbio cucTeM 6e3onacHoCTu.

A.5.2 HapneXHOCTb U rOTOBHOCTb, KpUTEpPUH €AUHUYHOTO OTKa3a

OneKTposHepreTMHeckue CUCTEMBbI, BaxHble AnNA Ge30nacHOCTH, AOIKXHLI UMETL pe3epBUpoBaHUe B HeO6X0aUMON
cTeneHu, YTobbl y0BNeETBOPUTL TPEGOBaHUA K HafeXHOCTU.

Uto6bl 0BUTLCA HAAeXXHOCTU 3NEKTPOIHEPreTUMECKUX CUCTEM, BaXHBIX Ars 6e30MacHOCTH, BaXHO NPOEKTHLIMM
pELUEHNAMU 3aLUMTUTE UX OT OTKasa no obLleil NpuunHe. BaxHBIM acnekToM 3TOro SIBMSETCA COOTBETCTBUE KPUTEPUIO
e[IMHUYHOro oTKasa. KOHCTPYKUMS STUX CUCTEM JOSDKHA BKKOYaTL M3OBITOYHbIE UM Pa3HOTUMHBIE KOMMOHEHTLI U CUCTe-
Mbl 06ecneveHnsi aBTOHOMHOCTM, KoTopas TpebyeTca Ana AOCTUXKEHUS 3TUX Lenel. CnefyeT paccMOTPETb BOSMOXHOCTb
yBeNuUYeHUs1 BEPOSITHOCTU HEXenaTeNbHOro cpabatbiBaHWUS OT U3OBITOMHBIX M Pa3HOTUMHLIX cUCTeM. JToXXHaa unu Hexena-
TenbHas paboTa OfJMHOMHOIO 3aLYUTHOMO YCTPOUCTBA ANA ANEKTPOSHEPreTUECKUX CUCTEM, BaXHbIX ANna 6e3onacHocTy,
JomnkHa 6bITh NpefoTBpaLLeHa 3a C4YeT UCNOMb30BaHUA pe3epBUPYIOLLUX CXeM 0BHapyXeHuUs.

CoBnajieHne pe3epBUpYHOLLUX CUrHaNoB (Nor1ka rofocoBaHus) UNn cxema oTKasa B OTHOLLEHWUN NOXHBIX CUrHaNos,
KoTopasi OCHOBaHa Ha CpaBHEHUSIX Pe3epBUPYIOLLUX CUrHanoB, 06BIMHO UCTONb3YeTCA AN NONYYEHUA COOTBETCTBYOLLEro
GanaHca HafieXXHOCTU U HE3aBUCUMOCTU OT HeXenaTenbHoi paboThl.

KpuTepuiA eAMHUYHOIO OTKa3a NPUMEHSETCA B OTHOLLEHUU PyHKLUMIA 6e3onacHOCTH. SNEKTPO3IHEPreTUYECKne cu-
cTeMbl ABMSAOTCA cucTeMamu, obecneqnBaowmmn 6e3onacHoCTb, U, Kak criefcTBue, U3bbITOYHOCTL onpeaensaeTcs pyHk-
uuamn GesonacHocTU. YToObl CNpOEKTUPOBaTL HAAEXHYI0 CUCTEMY ANEKTPOCHaBXeHUA AONYyCKAeTCA NPUMEHSTL U36bI-
TOYHOCTb M Ha YPOBHE UCTOUYHUKOB 3NEKTPONUTAHUSA.

KoopauHaLus v BLIGop 3Ha4eHWi ycTaBoK 3awWuT cnocobCTBYOT 06€CneYeHnto roTOBHOCTN 3NEKTPOSHEPreTUYECKNX
cucTeM.

A.5.3 Otkasbl no o6wei npuunHe (CCF) u BzaumocBsa3saHHble oTKa3bl (CMF)

BeposiTHOCTb 0TKa30B No obLuweit NpUYnHE, KOTopble MOTYT cAeNnaTh SIIEKTPOSHEPreTUYeckne CUCTEMbI HEOCTY-
HBIMU ANS BBINONHEHUSA UX yHKUMI GezonacHOCTU Npu TpeboBaHWK, criefyeT yuuThIBaTb NPU NPOEKTMPOBaHUM, TeX06-
CIY>XMBaHWUW, UCTILITAHUSIX U IKCTINyaTaLun SHepreTUuieckux cucteM obecneveHnss 6e3o0nNacHOCTU, a Takke UX BCroMora-
TenbHbIX cucteM. Mockonbky NPP o6blMHO noacoeanHeHa TONbKO K OfHOM Nepepatolleil cucteme, To ogHO cobbiTe B
3MEeKTPOCETN MOXET OKasaTb BIUSHUE Ha pe3epBUPYIOLLME YacTn sHeprocucTeM obecnedeHns 6esonacHocTu U caenarb
UX HEAOCTYMHLIMU NS BLINONHEHUA PYHKUMIA BesonacHocTu Npu TpeboBaHUu.

MpYHUMNbLI pasHoobpa3sunst U He3aBUCUMOCTU (puandeckoe pasfeneHune u yHKLMOHansHoe pasgeneHune) cnegyet
MCNONb30BaTh AN1S 3alMThl OT BEPOATHBIX OTKA30B Mo obLuei NpuinHe, BO3HUKAIOLWMX B 060py[0BaHn camoii cucTembl
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6€e30nacHOCTH, B X0 KOMMYTaLNOHHbIX NepeHanpPsXeHnn nnyn KonebaHnax HanpsXXeHns U/Mnmn 4acToTbl B NOACOEANHEH-
HbIX CUCTEMax, UM B pe3ynbTaTe yyacTusa yenoseka (HanpuMmep, npu akcnayartauyum u Texob6cnyxmnsaHum)

YT06bl yunTbiBaTb PUCKM OTKA30B MO 06LLE NnpuyYnHe B OTHOLUEHUW YCTPOWCTB Ha OCHOBE nporpaMMHoro obecne-
YEeHUs ANA 3IEKTPUYECKUX CUCTEM, KOHCTPYKLUUW 3TUX U3Aenuii JO/MKHbl OTBeYaTb NMpuHLUMNaM MpoeKkTMpoBaHus o6opy-
[0BaHVA KOHTPOA U ynpasneHnsa, KoTopble nNpueefeHbl B cTaHgapTax, Taknx kak MOK 61513, M3K 62671, M3K 60880 n
M3K 62138.

YTob6bl MccnenoBaTb yA3BMMOCTb OT OTKA30B N0 06Lieli NpyYnHe MOryT UCNOb30BaTbCA TECTbl, NPUBEAEHHbIE B
M3K 62340.

A.6 AHaNn3 NPOEKTHbLIX OCHOB

A.6.1 O6wme NoNoXeHns

AHann3 NPOEeKTHbIX OCHOB onpefensieT 6a30BY0 CXEMY 3/1EKTPOIHEPreTUYECKUX CUCTEM, YPOBHU HaNPsHKEHUs U
AnanasoH HanpshkeHus. Takke cnefyeT onpegennTb AnanasoH 4acToThbl.

KOHLLEI'ITyaI'IbeIe KPpUTEPUUN NPOEKTUPOBaAHNA ABNAKTCA YacTblo cneynasibHOro NpoekTnpoBaHnA. XapaKTepI/ICTI/IKI/I
naowagkm 1 cTtaHuMm MoryT noTpe6oBaTthb gasbHelillero aHanmsa, npexsae YeM OHWM CTaHYT YacTbl MPOEKTHbIX OCHOB.

A.6.2 HanpsixeHune

A.6.2.1 AnnTenbHoe HanpshxeHne (paboyas 30Ha)

A.6.2.1.1 O6Wue NoAoXKeHUs

CTaHfapTHble MPOEKTHbIE OCHOBbI B YAaCTW HANPSXKEHUS MoKasaHbl Ha pUcyHke A.4.
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MpumeyaHne — ITOT PUCYHOK AiaH TOMIbLKO B KayecTBe MpumMepa. YPOBHM HaMpsHXeHWs U NPoLO/MKUTENbHOCTb

3aBUCAT OT KOHKPETHOM cTaHuuu.
PrucyHok A.4 — CTtaHAapTHbIe MPOEKTHble OCHOBLI B YacTu HanpsXeHus
A.6.2.1.2 Cuctembl NepeMeHHOro Toka

HomuHanbHOe HanpsxeHue AN 3N1eKTPO3HepreTMyYecknx cMcTeM cnegyeTt nogbupartb Ha ocHoBe M3K 60038. B
OTHOLUEHUN HaNPsXXeHUs Ha KNemmax MoACOefMHEHHbIX Harpy30K HY)XXHO yunTbiBaTb NageHne HanpsxeHus B yCTaHOBKe

MpumevaHne — Cm. M3K60364-5-52.
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B xofe npensapuTenbHbLIX UCCnefoBaHWl NOTOKOpacnpeaeneHns B COOTBETCTBUN C NONOXEHUAMU HacToALLEro
CTaHfapTa Auana3oH NuTatoLLero HanpsxxeHns onpeaenseTcs AN BCEX pasfINYHbIX UCTOYHWKOB 3HEPronuTaHWs ¢ y4eTOM
BCEX YCNOBUIN Ha CTaHUMU. Takke onpefensaoTcs nageHns HanpsKeHUsa B SNeKTPo3HepreTUYecknx cuctemax.

YpoBeHb HanpspKeHWs ANs pe3epBHbLIX MCTOYHWKOB NMePEeMEHHOro ToKa onpefenseTcs B peynsraTe npefBapuTens-
HbIX UCCrefoBaHuiA B NepexXofHbIX YCIOBUSAX NOCMe0BaTENLHOCTU HarpyXeHus.

A.6.2.1.3 CucrteMbl NOCTOAHHOTO TOKa

HomMuHansHoe HanpspkeHune cuctem DC Beibupaetca B MOK 60038. HanpsikeHne onpefensetca no Harpyskam,
Ha KoTopble ByfeT nofaBaThbCA SNeKTPONUTaHWe, a Takke no NpUeMNEMOMY YPOBHIO ToKa paspsaa, YTobbl AOCTUrHYTb
Tpebyemoro BpeMeHu paspsija.

MakcumanbHoe HOMKWHaMbHOE NuTarolee HamnpsKeHne onpeaenseTca ¢ NOMOLLB MakCUMarnbHOro HanpskeHWs
3apsifa ¢ NOAKITIYEHHBIMU Harpyskamu. MuHMMansHoe HoOMUHaNbHOE NUTatoLlee HanpsXeHue NpeacTaBnsaeT coboi Ha-
NpsXeHne akkyMynsaTopHelX 6aTapeii nocne pacyeTHoro paspsaa. CnegyeT y4uTbiBaTh NajeHne HanpskeHWs A0 noTpe-
6uTens.

[nanazoH HOMUHaNLHOMO HaNPSHXKEHUA BNUAET Ha TO, YTO pa3Mephbl NOACOEANHEHHbLIX Harpy3oKk ByayT noabuparsca
nog Bonee Bricokoe HanpsikeHue, a ByayT pabotaTb Npu Goree HU3KOM HaMpPSHKEHNN.

Ansa cuctem AC ¢ pesepBUpyHOLLMMU akKyMYNATOpHbIMK GaTapesmu (MHBepTopamu) JnanasoH HOMUHamNLHOro Ha-
npspkeHus DC, kak npasuro, onpegenseTcs no cneyudurkalum nHBepTopa.

A.6.2.2 MpoBan HanpsxXeHusa

B xope npefBapuTenbHOrO MccrnesoBaHUs MOTOKOPAcNpeAeneHns U nepexofHbIX NpoLeccoB criefyeT onpeseniTs
npoBan HanpsXeHWsa AN Bcex (pasnuyHbiX) CTOYHUKOB 3M1EKTPONUTaAHUS U peXxumax paboTbl CTaHUWUK, y4UTEIBasA naje-
HWe HanpsXXeHUs Ha 3NEeKTPOYCTaHOBKE.

A.6.2.3 MNepeHanpsaxeHune

B xoae npeaBapuTenbHOro nccrnefoBaHns NoTokopacnpeaeneHns U nepexodHblX NpoLeccoB crefyer onpesennTs
nepeHanpsikeHwe Ana BceX (pasnuyHbiX) UCTOMHWKOB 3MEKTPONUTaHUA U pexumax paboTel CTaHLMK, y4uTEIBas nepeHa-
NpsPKEHUEe Ha 3NeKTPOyCTaHOBKE.

A.6.2.4 MNpepbiBaHWe HanpsaXeHUs

B xofe npefBapuTenbHOro ccnefoBaHna NOTOKopacnpeaeneHns n nepexoHuIX NpoLeccoB ONpeaenstloTesa npe-
pbIBaHWA HanpspKeHUs. OTU NpepbiBaHUA MOrYT BO3HUKATL BO BHYTPEHHUX aneKTpoaHepreTudeckunx cuctemax (AC u DC),
UIKn B aMeKTpoceTu.

A.6.2.5 MNepexoaHoe HanpsikeHue

B pesynsraTte npefBapuTenbHbIX UCCNefoBaHNA MONHUE3aLLUTLI, a TakKe uccrnegoBaHuii KOMMYTaLUOHHBIX Nepe-
Hanps)KeHWN (BHYTPEHHUX U BHELLHUX) ONpeaensatoTess HeoOXoAMMbIA ypoBEeHb U30NSALUKM U CNOCOBHOCTL aneKTpoobopy-
[,0BaHUs BbIAEPXNBaTL NepeHanpsxeHue.

A.6.3 Bbi6op napameTpoB pe3epBHbIX UCTOYHUKOB NepeMeHHOro Toka Ans o6ecneyeHus 6ezonacHocTu

Pe3sepBHbIe CTOMHUKA MUTAHUA NEPEMEHHOro ToKa, Kak NMpaBuo, UMEIOT OrpaHUYEHHYIO CMOCOBHOCTL CTyNeHYa-
TOro HarpyXeHus. B xofe npeaBapuTenbHOrO NPOEKTUPOBaHUS OLIEHWBAIOT KONIMYECTBO HarpysoK, KoTopble MOryT ObiTb
pJobasneHsl B Xo4e Kaxgoro nocrnegosarenbHoro wara. CyMmapHyio Harpy3ky M cyMMapHoe BpeMsi ANSl KaXAoro Luara
BbIGWpatoT ANA Toro, 4ToObl HanpsiXkeHe 1 YacToTa AOCTUIIM HOMUHAIBHBIX 3HAYEeHUI, C NPUEMNEMBIMU FPaHUYHBEIMU
3Ha4YeHNAMU BpeMeHU, nepes Havarnom crnefyowen CTYNeHN HarpyXeHus.

Cnepyet 06paTUTb BHUMaHWe, YTO BHYTPEHHAS ANEKTPOSHEpreTMdeckas cucTemMa NpoeKTUpyeTes Tak, YTobbl Ya-
CTOTa He yMeHbluanack B Xofe NocrnefoBaTeNbHOCTU HarpyXeHus U He nagana Hwke 95 % oT HoOMWHana, npu 3ToM
HanpsXXeHWe He YMeHbLUaeTCs MeHee YeM A0 YpoBHA 75 % OT HOMUHanbHOro. Yactora fomkHa bbiTb BOCCTaHOBMNEHA B
npegenax 2 % oT HOMUHANbLHOMO 3Ha4eHUA B He MeHee YeM 60 % MHTepBana Kaxzjoi CTYNeHM Harpy3ok Arnsi LaroBoro
yBenu4yeHua Harpyskn u meHee 4yem 80 % wHTepBana KaXKgoWl CTYNeHW Harpysku npu oTCOEAUHEHUN €4UHUYHON caMoi
KpYyMHOI Harpysku. HanpsxxeHue fomkHo 6blTb BoccTaHoBMeHO B npegenax 10 % oT HoOMWHanbHoro B npegenax 6 %
Kaxgoro uHTepBana nocnefosatenbHblX cTyneHen. MNpuHATLIE 3HaYeHU YacToThl U HanpsPKeHUA OCHOBaHLI Ha aHanuae
KOHKPETHOI CTaHLuK (F4e N3MepSIoTCA KOHCEPBaTUBHLIE 3HAYEHUST HaNpPsXKEHUS U YacToThl), YTOOLI He AOMYCTUTL OTKITIO-
YeHWe Harpysku (MoXeT ucnonb3oBaTbes 6onee NPOAOMKUTENLHLIN (B %) MHTEpBar NnocrnefoBaTenbHLIX CTYNeHe:, ecrm
OH NoATBepxAaeTcsa aHanuioM. B uHTepBan nocneaoBaTenbHBIX CTYMEHEN criefyeT BKIoMaTh JOCTaTOYHbIE [ OMYCKU MO
TOMHOCTU 1 MOBTOPAEMOCTU TaiiMepa nocnefoBaTenbHbIX CTyneHel). B xoae BoccTaHOBNEHUS Nocrne NepexofHbIX Npo-
LieccoB, BbI3BaHHbIX OTKMIOYEHUEM CAMOW KPYNHOW €AWHUYHOW HarpysKku, CKOPOCTb BHYTPEHHErO UCTOMHUKA He JOImKHa
npeBbIlaTh yCTaBKU cpabatbiBaHMA NpU NPeBbILLEHUW YacToThl BpalleHus, unu 115 % oT HoMuHanbHoM (B 3aBMCUMOCTU
OT TOro, YTO MeHbLUe). KpoMe Toro, nepexoAHbli NPoLEeCce, BO3HUKAIOLLWIA MOcrne NOSIHOW NoTepu Harpy3ku, He AOIKeH Bbl-
3blBaTh AOCTWXEHNE reHepaTopoM ycTaBkn cpabaTbiBaHWSA Mo NPEBLILLEHUIO YacTOTbl BPaLLEHUS.

Mpu aBapuu xenatenbHO COXpPaHsTb Pe3epBHbIE UCTOYHUKM NepeMeHHOro Toka Ans obecneyeHus 6esonacHocTu
NPP pgaxe 3a npegenaMm HOMUHarbHBIX NApaMETPOB NO HaNpPsXKEHMWIO U YacToTe, YTO6bl TEM CaMblM COXPaHUTL ANEKTPo-
CHabxeHue x0T bbl Ha orpaHYeHHOe BPeMs.

A.6.4 YacToTa

[nanasoH yacToT AN HenpepbiBHOW paboThl 4OMKEH OCHOBLIBAaTLCA HA HOPMaribHbIX BapUaLMsax YacToThl afek-
TPOCETH M y4UTHIBaTb NpeAnonaraeMbie Bapuaunu oT pe3epBHbLIX UCTOYHUKOB SMEKTPOMNUTaHNS NepeMeHHOro Toka cucTe-
Mbl 6e30MacHOCTH.
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YTo6bl 06ecnednTb YA 0BNETBOPUTENBHLIE NMPOEKTHLIE PeLLEHNa ANA aTOMHOW CTaHLUKW, 3NeKTPo3HepreTuyeckasn
cucTeMa AomkHa ObiTb CMpoeKTMpoBaHa, YToObl OTBeYaTb KOHKPETHBIM MUHWMarbHBIM PYHKLMOHAMBHEIM KPUTEPUAM.
OrpaHu4YeHns BKIToYaoT JOMNYCTUMYHO BapuaLmio 4acToTel B YCTaHOBUBLUEMCS pexumMe Ha ypoBHe * 2 % (cTaHpapTHas),
a B MEPEXOAHOM pexnme (MOMeHTarnbHbIe) BapuaLumn CoXpaHsaTes Ha ypoBHe * (5 % — 10 %) (cTaHpapTHas).

OnekTpoceTeBoii kogeke TSO, Kkak Npasuno, onpefensaeT YacTOTHbLIA Anana3oH, CKOPOCTb U3MEHEHWSA U HYaCTOTHLIN
OTKITMK, KOTOPBIA JOMMKHa BbIAEpPXNBaTb CTaHLUA NPU NOAKIIOMEHUN K aneKTpoceTn. 3Tn TpeboBaHWsA cneayeT npoaHa-
JIM3MPOBaTb Ha MOSHYH COBMECTUMOCTb C NpeaBapuTenbHbiMU yernoBusaMu no NPP, 1 oHU gormkHbl BbiTh cornacoBaHbl ¢
onepaTopoM Mo nepeaave anekTpuyectsa. CnegyeT obecnednTs NPUOPUTET SAEPHON Be30MacHOCTU.

BosgelicTBe MUHMMaNbHOro/MakCMMarnbHOro YacTOTHOMO fuana3oHa B YyCTaHOBMBLLEMCS PEXUMe crieayeT y4uTbl-
BaTb B TEPMOrMapaBnn4eckom aHanunse no 6eaonacHocTy.

A.6.5 Ba3bl gaHHbIX U 6anaHCcbl MOLWHOCTU NOTpebuTenel aNeKTpPoO3Heprumn

A.6.5.1 CucteMbl nepeMeHHOro Toka

[aHHble No 3nNeKTpUYEecKUM Harpyskam (notpebuteneit) fomkHbl GbITb MonyyeHsl, YTo6bl BbYUCAUTE GanaHcbl
MOLLIHOCTU 1 NpaBUnbHO ONpeAennTb NapamMeTpbl KOMMOHEHTOB 3MEKTPOIHEPreTUHEcKol cucTemsl (TpaHchopmMaTopos,
pacnpeaenuTenbHbIX YCTPOWCTB, kabenei, NCTOYHUKOB MUTaHUS U T. M.).

Basza JaHHbIX 3MeKTpUYeckux Harpysok 6yaeT npeaBapuUTensHoi Ha aTane 6a3oBoOro NPOeKTUPOBaHWA U ¢ nony-
YeHneM BGonee TOWHOW WHoOpMaLMK Ha aTane paboyero npoekTa. lNMpouecc ByAeT AOCTATOMHO CMOXHbLIM, T.K. TpebyeT
B3aWMOAENCTBUA C HECKOMBbKMMM MocTaBLyKkaMmn 06opyaoBaHus.

CnepyeT onpeaenuTb HOMUHAMNBHYH MOLLHOCTb, MYCKOBYHO MOLLHOCTbL U TOK, @ Talkke MOLLHOCTb Harpysku B ycTa-
HoBMBLUEMCA pexumMe. MoLHocTb OyaeT TakKe 3aBUCETb OT TEXHONOMMYECKNX NapaMeTpOB CUCTEMBI, TaKUX KaK YpOBHU B
€MKOCTSAX W NpoTuBogaeneHune. [JaHHble No Harpyske AoMmKHbl cogepKaTb BCe NofpobHocTU, HeobxoauMele Ans Beibopa
napameTpoB COOTBETCTBYHOLLMX MCTOMHUKOB Toka. HeobxoauMble AaHHble ByfyT BapbUpoBaTbCsl B COOTBETCTBUN C Xapak-
TEepUCTUKaMW Harpyaku (HebonbLune 1 Gonblune aneKTpoaBUraTeniu, LWkad KOHTPONS U ynpaeneHusi, oceeLleHne, 1 T. n.)

[ns KaXg ol Harpysku v rpynnel Harpy3oK BaXKHO y4UTLIBaTE €€ TUM (BpalLaloLLasic Harpy3ska u HeBpallaloLwancs
Harpyaka), NpOU3BOAUTENBHOCTE, KOSMPDULMEHT MOLLHOCTH, pacHeTHbIR KOIPMULIMEHT HEOAHOBPEMEHHOCTU HarpysKu,
Hanu4ve pesepBHOW Harpysku 1 npegnonaraeMyto Heo6xo4MMYO MOLLHOCTb B pasfinyHbIX pexumax pabotsi.

Onsa Gonbluux sneKkTpofBUraTeneil Takxke BaXHO NofyyYuTb MeXaHU4eckue faHHble (KpuBas KpyTALLEro MOMeHTa,
WHepLMsi, KONMU4ECTBO MOMIOCOB M T. M.), YTOBEI BBECTU 3TU JaHHbIE B HYXHbIE fAMHaMUYeckue moaenu. PotayuoHHoe 060-
pyaoBaHWe crefyeT NpoeKTUpoBaTb C MakcMMarnbHO [ONYCTUMBIMU BpallalolMU MOMEHTaMU, KOTopble JOCTaTOuHbI,
4TOBLI 06ecneynBaTh 3amnyck Npu NOHWKEHHOM HanmpsXXeHWN B 3ajaHHOM AManasoHe, U CNPOeKTMpOBaHLI, YToGb! NO3BO-
nuTb paboTy B HMXHEN 30He pabovero guanasoHa.

BaxHo onpefenuTb yHWBepcarnbHbie METOAbl ONPEASNeHNa rPaHNYHbLIX 3HaYeHUH B 3TOM Npouecce NPoeKTUpo-
BaHUA (Hanpumep, OT MEXaHW4eCKON MOLLHOCTH, HeobXxoaUMOi ANA XMAKOCTW, A0 pasMepa 3NEeKTPOCHabXeHUs anek-
TpogBwratens npueoga Hacoca). MiHade 3TO MOXET NPUBECTU K HEKOHTPONUPYeMOMY 06LLiEMY 3aBbILUEHUIO NapaMeTpoB
3rEKTPOIHEPreTUHECKON CUCTEMBI, KOTOPOE MOXET MOBAUATL Ha NpaBUNbHOE PYHKLMOHUPOBaAHNE CUCTEMBI.

CooTBeTCTBIE Ka4eCTBEHHEIX NapaMeTpoB ANEKTPOCHABXeHNA (B OCHOBHOM OXUAAIOTCA BapuaLun HanpsXeHus u
YyacToThl) co cneundmrkauusMu notpedutenei cnegyeT BepuduynposaTs.

Hebonblune noTpebuTenn aHanorMuHLIX TUMOB (HanpuMep, aNeKTpudeckue 3afBUXKKKA, MOACOEAUHEHHBIE K OAUHOY-
HOMY LiEHTpY YMpaBneHus ABuratesnieM) MoryT BbiTb CcrpynnupoBaHel ¢ Lienblo onpeaernelus 6anaHca MOLWHOCTW.

A.6.5.2 CuctemMbl NOCTOAHHOTO TOKa

ToT xe obwwuii noaxon (kak u kK cuctemam NPP) npuMmeHum u k cuctemam DC. OBocHoBaHHbIN KO3 DULUEHT He-
OfiHOBPEMEHHOCTU Harpy3ku MOXET MPUMEHSTLCH, €CNN MOXET BbiTb NPOAEMOHCTPUpOBaHo, YTO BCe Harpyskn DC He
Noy4atoT ANeKTPONUTaHne OfHOBPEMEHHO.
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MpunoxeHne B
(cnpaBo4yHOE)

PekomeHaaLnn No aHaIUTUYECKUM UCCIeA0BaHNAM

B.1 MeTogonorus aHanMTUYeCKUX nccnenoBaHui

B.1.1 O6uwme nonoxeHus

AHanuTUYeckme uccnefoBaHUs cnefyeT BbINOMHATL C UCNOMb30BAHUEM WMEILLETOCS KOMMEPYECKOro NporpaMmm-
Horo o6ecnevyeHnss AU NporpaMMHOro o6ecrneyeHus, paspaboTaHHOrO Ha OCHOBE TEXHWYECKUX YC/IOBUIA. MporpamMmmHoe
oGecneyeHne UMeeT BaNMAUPOBAHHYH NpPeAMeTHY 06n1acTb, a Takke 6blIM BanMAMpoBaHbl €ro TOYHOCTb W COOTBET-
CTBME NOJIOXKEHUAM NPOMbILIIEHHbIX CTAHAAPTOB.

MMWUTaALNOHHbIE MHCTPYMEHTbI NO3BOISOT BbINOMHATE UMUTALMOHHOE MOAENNpPOBaHME (DU3NYECKUX ABMEHUN, uc-
Nonb3ys 3HAUYUTESIbHbIE BbIYUC/UTESbHLIE PECcYpChl.

OHM cocToAT:

- 13 BbIYMC/INTENbHbIX KOLOB AN pelleHns U3nUYecknx ypaBHeHui,

- 13 NPEnpoLeccopoB ANt BbIYNC/EHUA BBEAEHHbIX LaHHbIX,

- 13 NOCTNPOLECCOPOB ANS BbIYNC/NEHUSA PE3YNbTATOB.

B.1.2 Mpouecc

B.1.2.1 O6uwme NonoxeHus

O6LWasn uenb aHannsa 3MeKTPO3HEepPreTMUYEcKoi CUCTEMbl — MOHATL KOMMNJ/IEKCHOE NOBeAeHne peasibHON CUCTEMBI.
AHanUTNYecKne MUCcnefoBaHNa NOALEPXMBAOT 6€30NacCHOCTb CTaHUUKM NyTeM OnpefesieHus n BepudukaLmm Kkputepues
Kanm6poBKM 060OPYyAOBaHUSA BO BCEX MOCTYyUpyeMbix pabouux ycnosusix. Ha pucyHke B.1 npuBefeH o6LWmnii BUS CUCTEM-
HOro noaxofa K OCHOBHbLIM Luaram, KoTopble cneayeT cieniaTb NP KOMMJIEKCHOM aHasnum3se.

MpunmeyaHne — bnok-cxema 06bsACHEHa B TEKCTe. Bbixon un3 6/10K-CXeMbl U3 6710Ka «CpaBHeEHUEe».

PucyHok B.1 — KpaTknii 0630p aHanUTUYECKUX UCC/Ie40BaHUNA

B.1.2.2 KauecTBeHHbIVi aHanus3

MpeaBapuTesibHbI aHanM3 Ha OCHOBEe 3HaHWIi 1 onbiTa AaeT 0630p C KAYECTBEHHOW TOUKM 3PEHUS BaXHbIX napame-
TPOB, KOTOpPble HYXHO UCCNefoBaTh M pasBuBaThb gasnblue.

B.1.2.3 ABnenHuns u cobbiTuA

3Ta CcTyneHb COCTOMT U3 BblGopa ABMEHUI, B OTHOLWEHUN KOTOPbIX NPEANPUHSTLI BbluncneHns. icnonblyemas mo-
Aenb 1 nporpammMa A0/KHbl 6bITb MPUTOAHLI ANA AManasoHa 4yacToT uccinefyemoro siBfieHus. CM. pucyHok B.2.
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PucyHok B.2 — fABneHuns

B.1.2.4 KonnyecTBeHHbI aHanu13

AHanMTuyeckne uccnefoBaHUs 3HEPreTUYecKol CUCTeMbl BKIOYAT MOAEeNMPOBaHNe BbipaboTKuN 3/1eKTPO3HePrun
N HarpyxeHns obopygoBaHus, NnaHMpoBaHWe UHTErpupoBaHWsA CTaHLMIA B 3M1E€KTPOCETb U BbIMOMIHEHUE OLEHKM napame-
TPOB CUCTEMbI KOHTPONSA reHeparopa 1 Harpyskn. MofenvpoBaHue 3/1eKTpMYeckoin ceTn TpebyeT npeAcTaBieHnsa Kaxaoro
3/1eMeHTa 1 BCex B3aMMOCBSI3eil MexAy 3/1eMeHTamMu C NOMOLLbI0 YpaBHEHWU, Bblipaxas 3/M1eKTpUYecKkne, MarHuTHble n
yacTb MexaHnyeckux (Hanpumep, KpyTAWMA MOMEHT) 3/1IeMEHTOB NOBeAeHUs. YpaBHEHUA A0/DKHbl ObiTb afanTupoBaHsbl
K uccnefyeMomy siBfEeHUI0.

NMnTaunoHHoe mMofenupoBaHne 3/1eKTPMYEeCcKoli ceTn BKoYaeT OAHOBPEMEHHOE pelleHne BCeX YypaBHeHW B MO-
fenun. OCHOBHOI MepeMeHHON MOXeT 6biTb BpeMs Wan yactota. IMuTaunmoHHoe mMogenvpoBaHve Ha KOMNbloTepe npeay-
cMmaTpuBaeT UCMNoJb30BaHNe BbIYNC/INTENLHOIO MPOrpaMMHOro obecneyeHus.

Kommepueckoe nporpammHoe obecnevyeHne nmeeTt 6U6IMOTEKM KOMMNOHEHTOB U @aHa/IMTUYECKNE UHCTPYMEHTbI 4/
MOAEeIMPOBaHNA Y UMUTALUN 3NEKTPO3HEPreTUYecknx cuctem. bnbnvoTekn npegnaratloT MOLENN BCEX 3NEKTPO3HEpPreTu-
YeCKNX KOMMOHEHTOB, Bk/oYasa TpexdasHbie MaluuHbl, 3/1eKTPUYEeckue npuBoAbl U NPUNOXKEHUS, KOTOPble HEO6XOAUMBI
ONna aHanusa cnoxHblx cuctem AC/DC.

B.1.2.5 KoNnM4yecTBeHHbIi NPOrHo3

MoBTOpsieMble UMWTALMW C BapuauusMy B OTHOLIEHWW OrpaHnyeHuid (L4onycTMMOe HanpshkeHue, TOK W yacToTa,
BPeMSA OTK/IOYEHUSA KOPOTKOro 3amblKaHWs, Yron ycToiynBoCcTU, U T. N.) NOMOryT BepuduymposaTth granas3oH napameTpos
npegnaraeMoi anekTpoaHepreTMyeckoin cuctemol. O6paboTka M hopmaTrpoBaHme pesynbTaTtoB hOPMUPYIOT OCHOBY ANS
HEe06X04UMbIX CBOWCTB 3/1€KTPOIHEPTeTUUECKON CUCTEMBI.

B.1.2.6 OnbIT, U3MepeHns, BaMgauusa n cpaBHeHume

3TV warn KoNM4ecTBEHHO ONpeAenalT pesynbTatbl M 0b6ecneynBaloT rapaHTU Ha OCHOBe MNpefblAylero onbiTa
TOro, 4To Mogenu u uncposas obpaboTka falT oxuaaemble pesynbTaTbl NPU CPaBHEHUWU C pe3ynbTaTamu UcnbliTaHuii/re-
CTUPOBaHUA W/UNKN ONbITa 3KCMAyaTauun aHasornyHbIX 3/1eKTPOIHEPreTUYecknx cucteM. Ecim BO3MOXHO, TO cpaBHeHUe
pe3ynbTaTtoB UMUTUPOBAHWUS C peasibHbIMU MONEBLIMU U3MEPEHUAMU (MW APYTUMW aNbTepPHATUBHLIMU METOAaMMn BblUnc-
neHunA) npeacTaBnseT coboi cnocob Banugauun, kKoTopas 060CHOBbIBAET BbIOPaHHbLI MeToA v pesynbTatbl. Jpyrum cno-
co6om Banupaummn pesynbrara LMMPOBOA MMUTALMMN ABAETCA PeLleHne BPYUHYI0 3/1EKTPUYECKUX ypaBHEHWI 4N1a YacTei
CUCTEMbI, UCMOMb3Ys Te Xe caMble BXOAHble napameTpsl. Warn no sanngauun fo/KHbl 6biTb YETKUMU U NOHATHLIMU, W
COXpaHATbLCA B KayecTBe 3anvcy He3aBUCMMOW Bepudmkalymm npouecca NpoekTNpoBaHus.

B.1.2.7 IHCTPYMEHTbI MUMUTALMOHHOro MOAe/IMPOBaHUsA

BbluncneHna npefcrasnsioT psAL 3/1EMEHTOB.

AnnapartHble cpeAcTBa: C/IOXKHOCTb OHOBPEMEHHOI0 peLlleHns KOMMIEKCHbIX 3/IeKTPUYECKUX BblUMCNEHWI npeay-
cMaTtpuBaeT UCNO/b30BaHNe KOMMNbIOTEPOB C AOCTATOYHO GbICTPLIMU MpoLEeccopamm.

MporpaMmmHoe obecneveHune: nNporpammHoe obecneyeHne NS aHanusa U UMUTaLUWN IHEpPreTMyeckux cuctem AB-
NSAETCA yHUBEpCasbHbIM W UCMOMb3yeTCsA B 3NeKTpoTexHuke. CHavana nporpamMMmHoe obecnevyeHume KWCNONbL30BasoCh
ANs 6bICTPOro peleHns nNpobaeM HenMHerHoro noTokopacnpeAeneHnsa 1 BblYUCIEHNA TOKOB KOPOTKMX 3aMblkaHuid. Wc-
nonb30BaHWe NporpaMMHOro obecnevyeHnss pacnpocTPaHUIOCh Ha ApyrMe MHOroYuc/ieHHble 061acTu 3HaHWIA, Takme Kak
CTabuNbHOCTb 3HEpPreTMyecknx CUCTeM, 3awmTa U KOOpAuHaUUs, HelTaTHble cUTyauun/HagexHocTb, a Takke 3KOHOMU-
yeckoe MogenupoBaHue. Bce cUCTEMHble ypaBHEHMA o06pabaTbiBadTCA MNpuioxeHueM. Monb3oBaTeNlbCKUIi MalLWHHbIN
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WHTepdeiic MOXET UCMONb30BaTHCA ANA L0GaBNeHUA 4aHHbIX B MOAENM, 3amycKa BbIYUCIIEHWI U NpefcTaBreHns peayrib-
TaToB B (pOpMe 3HaYEHNIA, TaBnnL, 1 KPUBBIX.

BaHK AaHHbIX: KaXAblii aMeKTPOTEXHUYECKUA SMIEMEHT OMUCLIBAETCA MOZENAMU U XapaKTepHbIMU pUanyeckumu
3HaYeHnsIMU. Bce 3T faHHble XpaHATcs B 6aHKe AaHHbIX. OCHOBHbIe AaHHbIe, HeoBXxoaUMbIe AN BEIMUCAEHUA, creayeT
0POPMMSATE [JOKYMEHTAIBHO.

B.2 Mpumep u ypoBeHb NpeacTaBneHUA NOAPOOHbLIX AaHHbIX

B.2.1 Uenb

MpeaocTaBUTL rapaHTUIO TOrO, YTO NpaBuUnbHas paboTa SeKTPOSHEPreTUYECKOH CUCTEMbI UMEET HOpManbHbIe Na-
paMeTpbl reHepnpoBaHus, nepeaqu n pacrnpefeneHns cucTemel ¢ afeKkBaTHbIMU FPaHUYHBIMU 3HAYEHUAMU ANA KpaTKo-
BPEMEHHBIX NMepPexoAHbIX YCroBuiA. NMOHATUE YCTaHOBWBLUMXCS YCIOBUIA ONPefenseTca B cTaHaapTax Ha obopyaosaHue
W aneKkTpocHabXeHne B OTHOLLEHUM:

- HOMWHanNLHOR 3NEeKTPUHECKOR HacToThl,

- aMnauTyAbl U hasbl HaNpsKeHWs 1 Toka, U UX UBMEHEHUEM BO BPpEMEHM,

- YPOBHei aKTMBHON U peakTUBHON MOLLHOCTM (MOCTaBNsAeMOW, BbipaboTaHHON, NOTEPAHHOW) U COOTBETCTBYHOWEN
3Hepruu.

MpaBunbHas paboTa ceTel 3aBUCUT OT CNPOEKTUPOBaHHOW KOHUrypaLun aHepreTU4eckon cucTemel U paboTel B
pamKax TEXHOIOTMYECKNX 1 CETEBLIX OrpaHUYeHuil.

B.2.2 AHanus u oCHOBbI

B sHepreTuyeckux ceTax cyliecTsyeT 6anaHc Mexay BeipabaTeiBaeMoit  notTpebnsaemoii MowHocTbio. Mioboe Ha-
pylieHWe aToro GanaHca B CUCTEME, BbI3BaHHOE W3MEHEHWEM Harpy3ku, reHepauuei, a Tawke oTkasamMu U BpeMeHeM
WX YCTpaHeHUs, 4acTo NPUBOAMUT K 3neKTpoMexaHndeckum konebaHuam. Bonpockl, Tpebytowme aHanusa, npeacrasnaoT
coboit pacdeTHbIi 0OOMEH aKkTUBHOW W peakTUBHON SHepruu Ha YactoTax CeTU MeXAYy WCTOMHWKaMWU M Harpyskamu, de-
pes anekTpuveckne coefuHUTENbHBIE YCTPONCTBE, B NPOrHO3MPYEMBIX YCNOBUSX paboThl NoAAepXKMBaeMoro npoyecca u
3INEeKTPOIHEPreTUHECKO CUCTEMBI

- TOKMU;

- pacrnipefeneHve HanpsKeHWi;

- NOTepu B CUCTEME;

- COOTBETCTBYIOLLAA NepeAada akTUBHON U peaKTUBHOW MOLLIHOCTH.

BO3MOXHOCTU 3NEKTPUYECKOI CUCTEMBI, Kak NpaBuno, obycnoBneHsl cneayowmmm OCHOBHLIMUA dakTopamu:

- MUTAIOLMUM HanpsHKeHNeM U A0NYyCTUMBIMUA OTKNOHEHUSAMY,

- nageHueM HanpsKeHua B NPoBOAHWUKaX U TpaHcgopmaropax;

- MIHOBEHHbLIM pacrnpocTpaHeHMeM Mo BCel CETU YPOBHS HAaNPSXKEHNA UCTOYHUKA NUTAHNA U NaAeHNA HanNpsXeHUs.

B.2.3 MuHumanbHblie TpebyeMble faHHble

[ns MofenupoBaH1s areKTPOSHEPreTUHECKOH CUCTEMBI U BBINOMHEHUA PacyeToB HEOBXOAUMO creayoLLee:

a) obLme aaHHbIE: ofHONUHENRHas cxeMa ceTu U pabovne KoHdUrypauuu,

b) ANs BCeX KOMMNOHEHTOB: HOMUHANBHOE HaMpsXKeHUe U MOLWHOCTb, UMNeAaHchl (Npsamas, obpaTHan u Hynesas
nocrefoBaTenbHOCTb), CMOCOBHOCTL BbiepXXUBaTb KOPOTKOE 3aMblKaHue;

C) WUCTOMHUKM: HaMpPsDKEHUSA U YacTOTbl (HOMUHarbHaAA/MUH./MAKC.), MOLHOCTb KOPOTKOrO 3aMblKaHUS (HOMWUHanNb-
Has/MUH./Makc. ),

d) sHeprobnoku: HanpskeHue, MOLLHOCTb U KO3 PUUUEHT MOLLHOCTU, MNEaHChl U NOCTOSAHHBLIE BPEMEH!,

€) NHKUKM, Kabenu, LWKUHBI: CONPOTUBIEHNE, UHAYKTUBHOE CONPOTUBNEHNE, eMKOCTb NUHUW, ANWHA, NapannenbHble
3reMeHTbI, METOAbI MOHTaXa;

f) TpaHcopMaTopbl: HaNpsXXeHUs (MepPBUYHOE, BTOPUYHOE, TPETUYHOE), HOMUHaNbHAA MOLHOCTb, TUM COefUHe-
HWS, OTBETBNEHUS, HanNpsPKEHUS KOPOTKUX 3aMblKaHWi 1 NoTepu;

g) NaccuBHbIE HArpy3ku, KOHAEHCATOPLI, UHAYKTOPLI. HOMUHANBHOE HaNPSAXeHNe U MOLHOCTbL, KOIDEPULIMEHT MOLL-
HOCTW W TN Harpy3ku, TUM Harpy3kn (MOCTOSIHHBLIA UMMEAAHC, TOK UNU MOLYHOCTb), Harpy3ka n KoaduLMEHTbl pa3HOB-
peMEHHOCTH;

h) akTVBHbIe Harpy3kn: HOMUMHaNBLHOE HaNPsPKEHWEe N MOLLHOCTb, KO3 MULMEHT MOLLHOCTU, XapaKTEPUCTUKA areK-
TponBuratens (Yactota BpallyeHns], MHepums, ckonbxeHue, Toa i/ To, T/ To, Istar//n M T. N.), XapaKTepuUCTUkK YCTPOMUCTB,
BKITHO4AIOLLMX CUITOBYIO ANEKTPOHUKY (TUN YCTPOWCTBA U T. N.), KOIPPULNEHT HEOAHOBPEMEHHOCTU HarpysKku.

B.2.4 Ponb uccnegoBaHus

Llenb faHHoro uccnepoBaHnst — 06ecnevnTb KOpPEKTHLIN NPOEKT SNEKTPOIHEPreTUHECKON CUCTEMBI, C y4eToM By-
LAYLWWUX USMEHEHUIA, a TaKxXKe BCeX peXUMOB paboTbl MOCPEACTBOM:

- 9KCMEPTHOI OLIEHKU OCHOBHbLIX peLLEHUH,

- BbIYUCIIEHNS CYMMapHbIX MOLLHOCTEN B YCTAHOBUBLUMXCA YCNOBUAX, U

- y4yeTa pasnu4HbIX pabounx KoHpUrypaLMin anekTpu4ecKoi ceTu, BKNIOYan aBapuiiHble U pesepBHble KOHdUrypa-
Lum.

BbluncrieHme ycTaHOBMBLUMXCS YCINOBUIA SIBNSAETCA CPEeACTBOM onpefeneHun pacnpefeneHns HanpskeHusa u no-
MOraeT NpefnoXuTb peLleHUs N0 OrPaHNYEHNUIo NMEPEXOAHBIX NPOLIECCOB HANPSXKEHUA.
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Bepudukaums npoekTHbIX OCHOB M cneuudukaumumn o6opyaoBaHusa

CMm. Tabnuupl C.1u C.2.

Mpunoxexue C
(cnpaBouHoe)

Tabnuya C.1 — AHanuTUYECKUe UCCNEAOBAHUSA BHYTPEHHUX AMEKTPOIHEPreTUYECKNX CUCTEM NepPeMeHHOro Toka

AHanuTuyeckue
nccnegosaHua

BepudnkaLms NpoekTHbIX OCHOB

Bepudukaums cneyucmkaLym
o6opyaoBaHua

KoMmeHTapun

7.2 ViccnepoBaHnsa noToKo-
pacnpegeneHvs

OnutenbHoe HanpsixeHue
(pesepBupoBaHue 1 Harpyska).

MoLHoCTb pe3epBHbIX MCTOY-
HWKOB NepemMeHHOro Toka

PacyeTHbIl TOK NS LWKH,
BbIKMto4aTenen, n3onaTo-
poB, kabeneil, KabenbHbIX
npoxoAokK, TpaHcopma-
TOPOB (KpUTEPUU NPUEMKM
U3 HalWoHarbHBIX CTaH-
LapToB). BeiBoAbl 06MOTKM
TpaHcgopMaTopa

7.3 UccnepoBaHus
B NEPEXOAHOM pexume

7.3.2 Ycnosus cbos

AnutenbHoe HanpsxeHue,
npoBarskl HanpsHXKeHus, nepe-
HanpspkeHWs, nepexofHble
HanpsXXeHUs U npepbiBaH1A

7.3.3 UccnepoBaHusa
nepeKknioHeHns UCTOYHU-
KOB 3M1eKTPONUTaHns

BoamoxHoCTb NepeknioveHmnst
WCTOYHUKOB 3NEKTPONUTAHUA.
[MyckoBoM Tok

Bpems BkritoveHUs, BpeMs
BKJIHOYEHUS NS BbIKNIOYa-
Tenewn

Takke NPUMEHNMO K
CXeMaM CUHXpOHU3a-

umu

7.3.4 NccnepoBaHuA nycka
1 nepesarnycka 3nekTpo-
ABuratens

Cnoco6HocTb nycka u nepesa-
nycka auratens.

Pa6ounii Anana3soH Hanps-
XeHus, pabounii gnanasoH
4acTOThl, MaKCUMasbHLIN
ANUTENbHBIA MOMEHT ANs
poTaLmMoHHOro o6opyaoBaHus,
BXOAHAs MOLHOCTb POTaLMOH-
Horo o6opyAoBaHus

Tarke AOMKHO ObITb
BepUULMPOBaHO A0-
nycTUMOe HanpsiXeHue
Ansi KOHTaKTOpOB

7.3.5 Harpyska gns
COBCTBEHHBIX HYXJ,

[uana3soH HanpsxKeHus,
ANana3soH YacToThl

7.3.6 Pe3kune OTKNOHEHMUA
HanpsixeHns

MpoBan 1 npepelBaHne Hanps-
XeHus, GbICTpble Nepexoas! u
npepbiBaHe HanpsHKeHNs

Bce Harpysku

MoHwxeHHoe U
pasbanaHcupoBaHHOe
[noTeps das(bi)]
HanpspKeHue.

Taike JOMKHO BbITb
BepuULMpoBaHo A0-
nyCTUMOE HanpsiKeHue
ANA KOHTAKTOpOB

7.3.7 Beibpoc Hanpsixe-
HUA, BbI3BAHHbLIA KOMMY-
TUpPOBaHMEM W Heucnpas-
HOCTAMU

MepeHanpsxeHns, BbICTpbIil
nepexop HanpsXKeHUs W npe-
pbiBaHWA

Bce o6opynoBaHue u Bce
Harpysku. [ina pesepBHbIX
MCTOYHUKOB NEPEMEHHOTO
ToKa, TaKke ypoBeHb U30-
nAUUM reHeparopa (npu
rnotepe BCeX Harpy3ok)

Ansa pesepBHbIX Uc-
TOYHUKOB NEPEMEHHOTO
ToKa, Takke nepeHa-
NPSXXEHUA Npu noTepe
Harpysku
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AHanmTuyeckue
nuccnegosaHus

BepudukaLma npoeKTHbIX 0CHOB

Bepudukauma cneundurarym
o6opyposaHus

KommeHTapun

7.3.8 UccneposaHus
CTYNEeHYaTOro BKMHOYEHNS
Harpysok

BbiGop napameTpoB peseps-
HbIX UCTOYHUKOB NMEepPEeMEeHHOro

TOKa.

MpoBan HanpspkeHWs U nepe-
HanpsiXeHWs! B Xofe CTyneHYa-

TOro BKIMHOYEHUA.

BhiCTpble Nepexofbl U
npepbiBaHUs HaNpPsHKEHUN

Bpema BknioveHns, BpeMsi
BKJIOMEHUS ANA BbIKIoYa-
Tenen

7.3.9 YacToTHbIE
neeneagosaHusa

YacToTa BpaLyeHuUs poTa-
LMOHHoro o6opyaoBaHUs

OLeHKa co CTOPOHbI

7.4 NiccnepgoBaHus
0TKa30B

7.4.1 ViccnegoBaHns Ko-
POTKUX 3aMblKaHUi

KpaTkoBpeMeHHO Bbiaep-
XnUBaeMblii TOK, pacdeT-
HbI# TOK OTKNOMEHUS,
MUKOBOE 3HAYEHNe TOKa,
BbIAEPKUBAEMOTrO WHNHA-
MKW pacnpeaennuTensHoro
YCTpOIiCTBa NEPEMEHHOro
TOKa, BbIKNOYaTENAMMU,
usonaTopamu, kabensmum,
kaGenbHbIMU NPOXOAKaMM,
TpaHchopmaTopamu

BbikntovaTenu gonxHsl
TaKkxe oTkntodaTts DC
pa3banaHca

7.4.2 ViccnepoBaHusa
3aMblkaHUsA Ha 3eMIto
(HapyLeHHas nsonauus)

CnocobHOCTL 06Hapyxe-
HUA

7.5 UcenegoBaHusa Koop-
OUHaLUMKN aneKTpU4ecKoi
3aLuThl

[OTOBHOCTb U HAAEXHOCTb

CToliKoCTb K Nneperpyskam
ANA poTaLMoHHOro
obopynoBaHus.

CToMKOCTb K NepeHanps-
XKeHuio

Tabnuya C.2 — AHanus cucteMbl NOCTOSAHHOIO TOKa U cucTembl 6ecnepeboitHOro NUTaHUA NEPEMEHHOrO ToKa

AHanuTUyeckue
uccnenoBaHus

Bepudukanma ocHos
NpoeKTUpoBaHUA

Bepudurkauua cneundpukayum

o6opynoBaHua

KommeHTapun

8.1 UccnepoBaHus
noTokopacnpeaeneHusi

HanpsxeHue Harpysku B
HOpManbHbIX U aBapUtHLIX
YCrnoBUAX.

EMKOCTb UCTOYHUKOB
nutTaHua

HanpspkeHue nog3sapsga.
KoHeuHoe HanpsixkeHue paspsaa.
Tok pa3psga

Tarkke ctapeHue
anemeHToB AB

8.2 UccnepoBaHus
B NEPEXOAHOM peXUMe
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OkoHYaHue mabnuypi C.2

AHanmTuyeckume
uccnenoBaHus

Bepudukauma ocHos
NpoeKTUPOBaHUS

Bepudunkayma cneyudunkaymm
o6opyaoBaHUA

KommeHTapumn

8.2.1 BuinpamuTtenb

BelcTpble nepexofbl
1 npepbiBaHUA
HanpsxeHns

Bapuauun Ha Beixoge DC:

HenpepbiBHOE U KpaTKOBpe-
MeHHOe HanpsbKeHWe Ha OCHOBe
npeanonaraembix Bapuauuil Ha-
NPSKEHUSI M YacTOThl UCTOYHUKOB
MUTaHUsI.

HanpsixeHue Ha Bbixoge DC:
pabo4nii AuanasoH U nepexoaHble
HanpspKeHNs!.

OrpaHuyenus no DC: BeInpsMu-
Ternb AormKeH 6biTk cnocobeH
nUTaTb Harpy3ku n OJHOBPEMEHHO
MOMHOCThLIO 3apshkaTb BaTapeto B
3a/laHHbIA CpoK

Taike pabota 6e3
nogcoeguHEHHON
aKKyMynAaToOpHOM
Gatapen

8.2.2 NHBepTOpLl/UPS 1
LUYHTMPYIOLLMIA BbIKNHOYa-
Tenb

BhlcTpble NepexoAb!
W NpepbIBaHNs Hanpsixe-
HUSA.

BosMoxHoOCTb nepeknto4e-
HUA Ha gpyrne UCTovHUKK
nuTaHnA

MpepbiBaHUs HANPsPKEHWUS C BO3-
BPaTOM HarnpsbKeHUs!, NepexofHoe
BbLICOKOE HanpsiXeHue.

MakcuManbHoe HanpskeHue Ye-
pes LUyHTUpPYIOLLMIA BbIKNoYaTeNb
U3-3a NepeHanpsKeHUs Ha cTopo-
He rnoAayn NepeMeHHOro Toka.

Bbixog UHBepTOpA:

pabo4uii AnanasoH 4acToT, nepe-
XoAHble YacToThl. Pabovuit gna-
Ma3oH HanpshKeHUA U NepexoaHoe
HanpsikeHue (Npu nofcoeamnHe-
HUW/OTCOEAMHEHMIN Harpy3Ku)

8.3 NccnepoBaHus oTkasa

8.3.1 UccnepoBaHusa
KOPOTKMX 3aMblkaHUI

Ons BoinpAMUTenei: npegernbHoe
Bpemsi cpabaTtbiBaHUsi Npeoxpa-
HuTens DC.

[ns uHBepTOPOB: NpeaensHoe
BpeMs cpabaTbiBaHUA Npegoxpa-
HuTens AC.

KpaTkoBpeMeHHO BbliaepxuBae-
MbIi TOK

8.3.2 MccnepoBaHus
3amblkaHus Ha 3eMIo
(HapyLleHHas usonauus)

CnocobHocTb 06HapyXeHns

8.4 VccnegoBaHus
no KoopAuHaUWKN areKkTpu-
YecKon 3aLUTbl

[OTOBHOCTL 1 HageXHOCTb

CToiiKoCTb NpK NepeHanpshKeHnn

38




FOCT P M3K 62855—2019

MpunoxeHue D
(cnpaBouHoe)

MNpuMep KpuTepreB NpPUEeMKNU CTaHLUK

Tabnuya D.1— Mpumep KpUTEPUEB NPUEMKMN CTAHLMK

MceneaoBaHua B NepexogHoM pexume

[0]
: | B
Q
g 2 ) © g S & g S 3 2
50 o ® S 2o | v>| T [ o 2
¢8| §| S| g |eF|RI|25| £ |e¢
KpuTepuu npuemkm 5 E 5 5 §_ 3'5 o f}f g o s (g
8| §| 2| 5 |cg|2:(58] ¢ |83
S0 e = 8 |sg|28|oc| o S g
2> o X ] <L |ls5|lse| 8 |F@
[l (6] o
= o} o oo |IQg| 5T O g
e | & | a 25| g|8 2 2
o o
m o
cC
OTka3s formKkeH 6biTb 0BHapyXeH U ycTpaHeH cucTeMoi
3alUUTbl B COOTBETCTBUM C KoopAuHauuWen cxembl anek- | X X X
TPUYECKON 3aLmThl
B xope HapyLUueHuii B cucTemMe YacToTa, TOK U Hanpsixe-
HWe SMeKTPO3HepreTU4ecKon CUCTeMbl AOMKHLI COOTBET-
posHep A X X | x| x| x| x| x]|x

cTBOBaTh TpeboBaHUAM k 06OPYAOBaHUIO U €ro BO3MOX-
HOCTAM (BKIt04asi KOOPAUHALIMIO U30NALMK)

BpeMsi nycka unu nepesarycka v Npogunn HanpsbkeHWs
Ha Knemmax BcriomoraterisHoro o6opygosaHust AC (oco-
GEHHO aCUHXPOHHEIX AreKTpoABUraTene):

- AOJDKHO COOTBETCTBOBATL (TOJ'IbKO BpeMEHHOVI aCI'IeKT)I X X X X X X X

TpeboBaHuAM faepHoil Be3onacHOCTU (Kak rMaBHbIN
LIMPKYNALMUOHHBIA HacocC K peakTopy), 1

ntobbIM NOTPeGHOCTAM SKennyaTauu;

- He JOIMKHO NPpUBOAUTb!

K ONPOKNAbIBaHWIO APYruX ABUraTenei (Toneko acnekT
HanpsKeHUs Ha kremmax), X X X X X X X

K 3arycKy CMCTEMbl 3aluUThl (0COOEHHO 3NIEMEHTOB U3-
MepeHusa cBepxToka), 1

- NepeKnYeHnto Ha ,ElperI7I NCTOYHUK NEepeMeHHOro Toka
0518 NUTaHusa BecnoMoraTternbHblx cuctem AC

Mocre Bo3BpaTa K YCTAHOBUBLUMMCS YCIOBUAM pasnuny-
Hoe arnekTpoobopyznoBaHue fomkHo pabotaTe ¢ gonyctu- | X X X X X X X X X
MBIM HanpshxeHneM 1 4acToTon

Mpu pesepBMpoBaHUK C 3aMeANIEeHNEM OCTaTO4HOe Ha-
NpsPKEHWE BbICOKOBOMBLTHBIX LMTOB YNpaBneHus JOMmKHO
ObITb HUXE 3HA4YEHWs, KOTOpPOe OMPEAENEeHO B MpoeKTe X X
(kak npasuno, 0,3 Un) nepeg nogcoegnHeHNeM K peseps-
HoMy TpaHchopmaTopy

AJ'IbTepHaTVIBHbIe UCTOYHUKN NEepeMeHHOro ToKa MOryT
3anycKkaTrbeca 3a6narospemeHHo, HO OHW He AOJKHbI noa- X
KINr4aTbCA aBTOMaTUYECKU

Pesyneratsl noTokopacnpegerneHus JOomkHbl CornacoBbl-
BaTbCA C MPOMYCKHOW CMOCOBHOCTLIO PasfUYHOrO anek- X
TpooGopyAoBaHUs (BKITHOYAs IPaHUYHbIE 3HAYEHUS)
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Buonuorpadpusa

IEC 60034 (all parts), Rotating electrical machines
IEC 60038, |IEC standard voltages
IEC 60364 (all parts), Low-voltage electrical installations

IEC 60364-5-52, Low-voltage electrical installations — Part 5-52: Selection and erection of electrical equipment — Wiring
systems

IEC 60479 (all parts), Effects of current on human beings and livestock

IEC 60880, Nuclear power plants — Instrumentation and control systems important to safety — Software aspects for
computer-based systems performing category A functions

IEC 60909 (all parts), Short-circuit currents in three-phase a.c. systems
IEC 60964, Nuclear power plants — Control rooms — Design
IEC 61000 (all parts), Electromagnetic compatibility (EMC)

IEC 61225, Nuclear power plants — Instrumentation and control systems important to safety — Requirements for electrical
supplies
IEC 61508 (all parts), Functional safety of electrical/electronic/programmable electronic safety-related systems

IEC 61508-1, Functional safety of electrical/electronic/programmable electronic safety-related systems — Part 1. General
requirements

IEC 61508-2, Functional safety of electrical/electronic/programmable electronic safety-related systems — Part 2
Requirements for electrical/electronic/programmable electronic safety-related systems

IEC 61508-3, Functional safety of electrical/electronic/programmable electronic safety-related systems — Part 3: Software
requirements

IEC 61508-4, Functional safety of electrical/electronic/programmable electronic safety-related systems — Part 4: Definitions
and abbreviations

IEC 61513, Nuclear power plants — Instrumentation and control important to safety — General requirements for systems
IEC 61660 (all parts), Short-circuit currents in d.c. auxiliary installations in power plants and substations

IEC 62003, Nuclear power plants — Instrumentation and control important to safety — Requirements for electromagnetic
compatibility testing

IEC 62138, Nuclear power plants — Instrumentation and control important for safety — Software aspects for computer-
based systems performing category B or C functions

IEC 62271-200, High-voltage switchgear and controlgear — Part 200: AC metal-enclosed switchgear and controlgear for
rated voltages above 1 kV and up to and including 52 kV

IEC 62305 (all parts), Protection against lightning

IEC 62305-1, Protection against lightning — Part 1: General principles

IEC 62305-3, Protection against lightning — Part 3: Physical damage to structures and life hazard
IEC 62305-4, Protection against lightning — Part 4: Electrical and electronic systems within structures

IEC 62340, Nuclear power plants — Instrumentation and control systems important to safety — Requirements for coping
with common cause failure (CCF)

IEC 62342, Nuclear power plants — Instrumentation and control systems important to safety — Management of ageing
IEC 62443 (all parts), Industrial communication networks — Network and system security

IEC 62566, Nuclear power plants — Instrumentation and control important to safety — Development of HDL-programmed
integrated circuits for systems performing category A functions

IEC 62645, Nuclear power plants — Instrumentation and control systems — Requirements for security programmes for
computer-based systems

IEC 62671, Nuclear power plants — Instrumentation and control important to safety — Selection and use of industrial
digital devices of limited functionality

IEC 630462, Nuclear power plants — Electrical systems — General requirements

ISO/IEC 27001, Information technology — Security techniques — Information security management systems —
Requirements

ISO/IEC 27002, Information technology — Security techniques — Code of practice for information security controls

2) Ha stane noaroToBk1. ATan Ha MOMEHT ny6nukaLum: IEC ANW 63046:2016.
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IAEA GS-G-3.1, Application of the management System for facilities and activities

IAEA GS-G-3.5, Management system for nuclear installations

IAEA GS-R-3, The management system for facilities and activities

IAEA SSG-30, Safety classification of structures, systems and components in Nuclear Power Plants
IAEA Safety Guide SSG-34, Design of Electrical Power Systems for Nuclear Power Plants

IAEA Safety Guide SSG-39, Design of Instrumentation and Control Systems for Nuclear Power Plants
IAEA SSR-2/1:2012, Safety of nuclear power plants: design

IAEA Nuclear Energy Series NG-T-3.8, Electric Grid Reliability and Interface with Nuclear Power Plants
IAEANSS 17, Reference Manual, Computer security at nuclear facilities

IAEA Safety Glossary:2016, Terminology used in nuclear safety and radiation protection

IAEA Safety Report, Impact of Open Phase Conditions on Nuclear Power Plants Electrical Power Supply Systems3
IAEA— TECDOC — 1770, Design Provisions for Withstanding Station Blackout at Nuclear Power Plants

3) Ha sTane NoaroToBKM.
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KntoueBble cnoBa: arOMHbIE CTAHLMKU, SNEKTPOIHEPTETUYECKUE CUCTEMbBI, aHaNM3 3NeKTPOIHEPTETUYECKNX
cucrtem
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