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MpegucnoBue

Lienn v npuHumnel cTaHgapTm3auum B Poccuiickoin @efepauym ycTaHoBneHbl ®efepanbHbiM 3aKkOHOM OT
27 neka6bps 2002 r. N» 184-d3 «O TeXHUYECKOM perynvpoBaHuu», a npasuia NpUMEHEeHNs HauuoHabHbIX
cTaHfapToB Poccuiickoii ®epepaunn — FOCT P 1.0—2004 «CtaHgapTtusauua B Poccuiickoii ®epepauun.
OCHOBHbIE NOIOXEHUSA»

CeefeHus o cTaHgapTe

1 NoaroToBneH ®epepanbHbIM TOCYAAPCTBEHHLIM YHUTAPHbLIM NpeanpuaTnem «Bcepoccuiickuii
Hay4YHO-UcCnefoBaTenbCkuii MHCTUTYT cTaHgapTusauum u ceptudmkauum B MalMHOCTpoeHun» (Pryrn
«BHUVMHMALL») n ABTOHOMHOW HEKOMMEpPYEeCKoi opraHusaymein «/13mepntenbHO-MHGOPMaLMOHHbIE TEXHO-
nornm» (AHO «M3nHTEX») HA OCHOBE ayTEHTUYHOrO NepeBoa Ha PYCCKUIA A3bIK YKa3aHHOro B NyHKTe 4 cTaH-
JapTa. KoTopblii BbiNnoHeH Poccuiickoii komuccueit akcneptoB MOK/TK 45

2 BHECEH TexHn4yeckum KOMUTETOM Mo cTaHAapTusaumnm TK 322 «AToMHasA TexHuKa»

3 YTBEPXAEH W BBEJEH B [JEWCTBWE Mpukasom ®eaepansHOro areHTCTsa no TEXHUYECKoMy
perynupoBaHuio u MeTponorum ot 26 ceHTA6psa 2011 r. Ne 338-cT

4 HacTosiwunidA cTaHAapT UAEHTUYEH MeXAyHapoAHOMY cTaHaapTy MOK 61225:2005 «ATOMHbIe CTaH-
Lumn. Cuctembl KOHTPONSA U yNpas/fieHus, BaxHble 415 6e3onacHocTn. TpeboBaHWA K 3/1eKTPOCHAOXKEHNI0»
(IEC 61225:2005 «Nuclear power plants — Instrumentation and control systems important for
safety — Requirements for electrical supplies»).

MexayHapoaHblli cTaHpapT M3K 61225 6611 noAroToBAeH NogkoMuTeToM 45A «PeakTopHas annaparty-
pa» TexHu4yeckoro komuteTa 45 «HaepHoe NpubopoCTpoEHNE.

Mpv NpyMeHeHn HacToALEero cTaHAapTa PEKOMeHAyeTCsA UCMO0/Ib30BaTh BMECTO CCbITOYHbIX MeXAyHa-
POAHbIX CTaHAapPTOB COOTBETCTBYHLLME UM HaLMOHabHbIE CTaHAapTbl Poccuiickoil Pepepaunm, cBefeHns o
KOTOPbIX MpUBeAEeHbl B AOMOTHUTENIbHOM MpunoxexHun A

5 BBEJEH BIEPBbIE

MHdopmauns 06 n3MeHeHnsax K HacTosileMy cTaHgapTy nybnvkyeTcs B eXerogHo nsgasaemom
MHopMaLnoHHOMYKa3aTene «HauvoHanbHble CTaHAapThi», @ TEKCT U3MEHEHNA N NONPaBOK — B eXeMe-
CAYHO M3JaBaeMbiX MHPOPMALMOHHbIX yKa3aTensx «HaunoHanbHble cTaHAapThi». B cnyyas nepecmoTpa
(3aMeHbl) U 0T MEeHbI HACT oAl ero cTaHjapTa cooTBeTCTBYLee yBejoMmeHne 6yeT ony61KoBaHo
B ©XXEeMeCsA4YHO N3aaBaeMoM MHPOpPMaLMOHHOM ykasaTene «HaunoHanbHble cTaHgapThi». COOTBETCTBY-
oLLan nHchopmaums, yseomaeHe n TeKCT bl pasMeLlalnTca Takke B UH(pOopMaLoHHON cucTeme obLero
nonb30BaHMA — Ha ohmumanbHOM caliTe ®eABpasblloro areHTcTBa N0 TEeXHNYEeCKOMY PerynmpoBaHunio u
mMeTponoruv B ceTu NHTepHeT

© CraHgapTuHgopm. 2011

HacTosiuii cTaHfapT He MOXEeT GbITb NO/IHOCTLI0 UM YACTUYHO BOCMPOU3BEAEH, TUPAXKMPOBAH 1 pac-
MPOCTPaHEH B kKayecTBe ohuLmanbHOro nsganus 6e3 paspelleHus ®efepasbHOrO areHTCTBa N0 TEXHUYECKO-
MY perysiupoBaHuio 1 MeTposiorum
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rOCTPM3K 61225—2011
0 BBepeHne

0.1 TexHu4yeckue nosioXeHUs, OCHOBHbIE BOMNPOCHI N CTPYKTYypa CTaHAapTa

M3K 61225:1993 6b1n1 pa3paboTaH C Lefblo onpegeneHus TpeboBaHnii K MPOEKTUPOBAHWIO 3/1IEKTPO-
CHabXeHNSA aTOMHbIX 3N1eKTPOCTaHLUMIA. YUuTbiBas ONbIT, NPUOGPETEHHbI NOAaHHON TeMaTNke BO BCEM MUpe,
paboyas rpynnaA2 2003 rogy pekoMeHoBasa nepecMoTpeTb 3TOT CTaHAapT, C TeM 4To6bl HacTosLee n3aa-
Hne M3K 61225 Ed. 2 (2005) 6b1/10 cornacoBaHHbIM 06pa3om MHTErpupoBaHo B cepuio cTaHaapTos MK 45A.

HacTosAwuii ctTaHgapT NPUMEHSETCA NPy NMPOEKTUPOBAHUN 3/1EKTPOCHABXEHNA HOBbIX aTOMHbIX CTaH-
uuin, paboTa Haj NPOEKTOM KOTOPbIX HaYHeTcs nocne nybnvkauuy HacToswero ctaHgapta. Kpome toro, oH
CNYXWUT B KauyecTBe CMpaBOYHMKA NPW YCOBEPLUEHCTBOBAHWM W MOAEpHM3aLuuU AEeACTBYIOLWMX aTOMHbIX
cTaHuui.

0.2 MecTo, 3aHMMaeMoe HaCTOSALW MM CTaH4apToOM B CTPYKTYpe cepumn ctangapTtos MK45A

M3K61225 — 3TO40KYMEHT TPETLEr0 YPOBHS, NOCBSLLEHHbIN OTAE/bHOV NpefMeTHOV obnactn — Tpe-
60BaHNAM K 3N1EKTPOCHABXEHNIO.
[ns 6onee nogpo6HON MHhopMaL MK No CTpyKType cepun ctaHaapToB MK 45A cmoTpuTe NyHKT 0.4.

0.3 PekoMeHAaLuu 1 orpaHUYeHns, kacaouimecs NpUMeHeHUs HacTosLLero cTaHaapTa

HacTtoswmii ctaHaapT NPUMEHSAIOT coBMecTHO ¢ MOK 61513, M3K 61226, M3K 60709. M3K 60880 u
M3K 62138.

0.4 OnucaHue CTPYKTypbl cepumn ctaHgaptosB K 45A, B3aumMoCBA3b C APYIMMW LOKYMEHTaMU
M3K 1 c sokymeHTamm gpyrux 6asoBbix cepuii (MAFAT3, NCO)

[lokymeHT BbICLLEro ypoBHsa cepumn ctaHgapTtos MK 45A — M3K 61513. B Hem npefcTaBneHbl obumne
TpeboBaHua K cucteMamM 1 060pyA0BaHUI0 KOHTPOA U YrpaB/ieHNs, NPUMEHAEMbIM /151 BbINOSHEHUSA DYHK-
LW, BaXHbIX /19 6€30MacHOCT aTOMHbIX CTaHuuii (fanee — AC), v onpegenieHa CTpyKTypa cepuv ctaHaap-
TOB MK 45A.

B M3K 61513 nmetoTcs HenocpeACTBEHHbIE CCbISIKU Ha Apyrue ctaHaapTsl MK 45A no o6wum Bonpocam,
CBSI3aHHbIM C KaTeropusaunein gyHKUWA 1 knaccudukaumein cuctem, oLeHKon CoOOTBETCTBUSA, pasje/ieHnem
cUCTeM, 3aLLMTOV OT 0TKa30B N0 06LLEl NPUYMHe, acnekTam NporpamMmmHoro obecneyeHns KOMNbTEPHbIX CUC-
TeMm. acnekTam TeXHUYEeCKoro obecneyeHmns KOMNbIOTEPHbIX CUCTEM U MPOEKTUPOBAHWIO 3a/10B ynpasneHus. Te
CTaHfapThbl, HA KOTOPbIE NMEKTCA HenocpeaCTBEHHbIE CCbIIKK, CNneayeT NCMOob30BaTk Ha 3TOM BTOPOM YPOB-
He coBMecTHO ¢ MOK 61513 B kauecTBe cOriacoBaHHO NoA60pKM OKYMEHTOB.

Ha TpeTbem ypoBHe Haxogatca ctaHgapTel MK 45A. Ha koTopble B MOK 61513 HeT HenocpeCTBEHHbIX
CCbI/I0K 1 KOTOPblE CBSA3aHbl C KOHKPETHLIM 060pyA0BaHNEM, TEXHUYECKMMU MeTo4aMun U KOHKPETHOW fes-
TeNbHOCTbO. O6bIYHO 3TN [LOKYMEHTbI, B KOTOPbIX MO 06LLMM BONPOCAM NMEHTCA CCbINIKM Ha [LOKYMEHTbI BTOPO-
ro YpOBHS, MOTYT UCMO/Ib30BaTbCA CAMOCTOSATE/LHO.

K uyeTBepToMy YpOBHIO, npogosnkatowemy ceputo ctaHaapTos MK 45A. OTHOCAT TEXHUYECKUE OTYETHI,
KOTOpble He ABNAIOTCA HOPMATUBHLIMU AOKYMEHTaMU.

[Ona M3K 61513 npuHsATa hopma npefcTaB/ieHns, aHanormyHas popme npeacrassieHus 6a3oBoli ny6-
nvkauymm no 6esonacHocTn MOK 61508. ¢ ero CTpyKTypoli 06LLero XM3HeHHoro Lukna 6e30nacHoOCTU U CTPYKTY-
POl XM3HEHHOrO LMKMa CUCTEMbI, U B HEM faHa WHTepnpeTauusa ob6uux TpebosaHuii MIK 61508-1,
M3K 61508-2 n M3K 61508-4 ans npuMeHeHus B AgepHoi obnactu. CornacoBaHHocTb ¢ M3K 61513 6yaet
cnocobCcTBOBAaTL COOTBETCTBUIO TpeboBaHWAM M3IK 61508. MHTepNpeTUpOBaHHbIM AN AAepHO o6nactu. B
37Ol cTpykType MK 60880 M M3K 62138 cooTBeTCcTBYHOT YacTM 3M3IK 61508. NpMMeEHUTETbHO K aTOMHO Npo-
MbILLSIEHHOCTU.

B M3K 61513 ecTb ccbinikn Ha ctaHgapTbl MMCO, a Takxe Ha fokymeHT MATAT 3 50-C-QA no sonpocam,
CBSi3aHHbIM C 06ecneyeHnem kavecTsa.

B cepuun ctaHgapTtoB NK45A nocnegoBaTenibHO peain3yoTes naeTannm3npyoTcs NpuHUmunel u 6asosble
acnekTbl 6e30MacHOCTU, NpefycMOTpeHHble MpaBunamu MAFATO no 6e30MacHOCTU aTOMHbIX 3/1EKTPOCTaH-
uuii. a Takxe cepueii gokymeHToB MAIATS no 6e3omnacHOCTM, B yacTHoCcTu TpeboBaHusmMu NS-R-1 n Pyko-
BOACTBOM Mo 6e3onacHocT NS-G-1.3. TepMuHbl 1 onpegeneHuns, ncnonb3lyemble B ctaHgaptax MK 45A.
corsiacyloTcs ¢ TepMMHaMu 1 onpeseneHnsamm, ncnonbsyemoimm 8 MAFATS.
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HALULMWOHANBHBIN CTAHAAPT POCCUWNCKOWN GENLEPALUMN

ATOMHbIE CTAHLUWMA

CucTeMbl KOHTPOSA U yNpaBieHus, BaxHble A5t 6€30NacHOCTH.
TpeboBaHMS K 31E€KTPOCHAOXEHUIO

Nuclear power plants. Instrumentation and control systems important for safety.
Requirements for electrical supplies

[Nata BBegeHns — 2012—01—01

1 O6nacTb NPUMEHEHUSA

HacTtosAwuin ctaHgapT ycTaHaBMBaeT TpeboBaHUA K Ka4ecTBY aKCNyaTauMOHHbIX U YHKLMOHATbHbIX
XapakTEPUCTUK CUCTEM 3JIEKTPOCHAOXEHUSI, TPeOYHLWUXCA A1 CUCTEM KOHTPOSA W ynpaBeHus
(nanee — CKY). BaxHbIx Ana 6e30nNacHOCTM aTOMHOW cTaHuuu. MNprBeAeHbl Takke pekoMeHAauun no Bos-
MOXHOMY MCMO/Ib30BaHNI0 3TUX WCTOYHUKOB 3NEKTPOCHAGXeHUs ANA  ApYyrux WHGOpMaLMOHHbIX 1
yNpaBnsloLLUX CUCTEM.

OnekTpocHabxeHne CKY A0/HKHO OCYLLECTBASATLCS OT MEPBUYHbIX MCTOYHUKOB COOTBETCTBYIOLLEN Ha-
[EeXHOCTUN 1 X pe3epBMPOBaHNS Tak, YTOObI GbILIN LOCTUTHYTbI 6€30MaCHOCTb U (hYHKLMOHA/bHbIE Lenn CKY.

HacTtoAwuini ctaHgapT ycTaHaB/ivMBaeT MeToAbl NpuMeHeHus PykoBoacTBa Mo 6e3onacHocTy
MAFAT3 NS-G-1.3.

Cneuudmyeckme NpoekTHbIE Tpe6OBaHNS K KOMNOHEHTaM CUCTEMbI 3NIeKTpocHabxeHnss CKY cogepxart-
ca BcTaHgapTax M3OK n B cTaHgapTax, NpMBeAeHHbIX B pasfesie HopMaTUBHbIX TpeboBaHuii. — B HACTOSALLEM
cTaHfapTe OHM He paccMaTpuBatoTCs.

B HacTosiLem cTaHfapTe He paccmaTprBatoTCs cneLmduyeckne KOHCTPYKTUBHbIE TPe6OBaHMSA K UCTOY-
HUKaM 3/1eKTPOCHa6XeHMs Takoro o6opyaoBaHus BcoctaBe CKY, koTopoe, BO3MOXHO, TpebyeT onpeaeneHHo-
ro M cneuuanbHOro KayecTBa WAN HaAEXHOCTU 3/1IeKTPOCHaGXEeHWs, HanpuMep MeHbLuMe [0nyCTUMble
OTK/NNOHEHNA OT HOMUHa/IbHOTO 3Ha4YeHNA YaCTOThbl UK HanpsaXXeHusA, in BpemMeHu npepbiBaHnA 3!'IEKTpOCHa6-
XEHUSI, MEHbLLEr0, YeM NEPUOL, BPEMEHU, YCTAHOB/IEHHbI HOPMasibHbIMU A0MYyCKaMu cTaHAapToB MexayHa-
POAHO 3NEKTPOTEXHUYECKON KOMUCCUW, OTHOCALLMXCS K 3/IEKTPOCTaHLUAM.

2 HopmaTuBHbIE CCbISIKM

Cnegytolwme HopMaTUBHbIE JOKYMEHTbl COAEpXaT NOMIOXEHNS, KOTOPble Yepe3 CCbI/IKM B HACTOSILLEM
TeKcTe, 060CHOBLIBAIOT NOJIOXKEHNS HACTOSALLEero ctaHgapTa. Ecnv ykasaHa farta ny6nivkauumm, To UMeHHO faH-
HOe n3gaHvie 1 Jo1KHO UCMOJIb30BaTbCA.

Mpu oTcyTCTBUU AaTbl UCNOSL3YIOT NOCnefHee nsfaHne LUTUPYEMOro AoKymeHTa (BKAoyas nobble
N3MEHeHWS).

M3K 60038:2002* CtaHgapTbl HanpsxeHnin M3K (IEC 60038:2002, IEC standard voltages)

M3K60146-2:1999 MMonynpoBoaHMKOBbIe Npeobpa3oBaTenu. Hactb 2. MonynpoBOAHNKOBbIE CAMOKOM-
MyTMpyeMble KOHBEpTepbl, BKOYasd npsMble npeobpasoBaTenn noctosHHoro Toka (IEC 60146-2:1999,
Semiconductor converters — Part 2. Self-commutated semiconductor converters including direct d.c.
converters)

* 3ameHeH Ha MOK 60038:2009. [lna ofHO3HAYHOTO CO6M0AEHNA TpeboBaHMi HACTOALLEro cCTaH4apTa, BblpaXeH-
HbIX B JaTUPOBAHHbIX CCbl/IKaxX, PEKOMEHAYETCSA UCMOMb30BaTh TOMbKO AaHHbI CCbIOYHbIV cTaHaapT.

M3paHne ohuynanbHoe
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M3K 60686:1980* CtabunusvpoBaHMble UCTOUYHMKN nepeMeHHoro Toka (IEC 60686:1980. Stabilized
power supplies, a.c. output)

M3K 60709 ATOMHble cTaHUun. CUCTEMbI KOHTPONSA 1 yNpaBfieHus, BaxHble A1 6e3onacHocTu. Pasge-
neHue (IEC 60709, Nuclear power plants — Instrumentation and control systems important to safety —
Separation)

M3K 60780:1998 ATOMHble CTaHUMWU. DnekTpuyeckoe 060pyaoBaHne cucteMbl 6e3onacHocTu. Keanu-
ukaums (IEC 60780:1998. Nuclear power plants — Electrical equipmentofthe safety system — Qualification)

M3K60880:2006 ATOMHble 3neKTpocTaHummn. CUCTEMbI KOHTPONSA N yNpaB/ieHus, BaxHble A1 6e3onac-
HocTW. TporpaMMHOe ob6ecneyeHne KOMMbIOTEPHbIX CUCTEM, BbIMOMHAWMX QYHKUUKM KaTeropun A
(IEC 60880:2006. Nuclear power plants — 1&C systems important to safety — Software aspects for computer
based systems performing category A functions)

M3K60980:1989 PekomMeHayemasi npakTUka KBasimduKkaLm ceincMoCTONKOCTM 3/1eKTpUYecKoro obopy-
[OBaHuA cnuctem 6e3onacHoCT aToMHbIX cTaHuuii (IEC 60980:1989. Recommended practices for seismic
gualification of electrical equipment ofthe safety system for nuclear generating stations)

M3K 61000-4 SnekTpomarHuTHaa coBMmectumocTb (AMC). YacTb 4. TecTupoBaHue 1 MeTobl n3mepe-
Hus (IEC 61000-4. Electromagnetic compatibility (EMC) — Part 4. Testing and measurementtechniques)

M3K 61226 ATOMHble cTaHUuun. CUCTEeMbl KOHTPOA U ynpaB/ieHus, BaXHble Ana 6esonacHocTu. Knac-
cudpukauma yHkLmMii KoHTpons n ynpaenenns (IEC 61226. Nuclear power plants — Instrumentation and
control systems important to safety — Classification of instrumentation and control functions)

M3K 61513 ATOMHble cTaHuun. CUCTEMbI KOHTPOSA 1 YNpaBeHns, BaXxKHble 415 6e3onacHocTn. Obwue
Tpe6oBaHusa (IEC 61513. Nuclear power plants — Instrumentation and control for systems important to
safety — General requirements for systems)

M3K62138:2004 ATOMHble 3/1€KTpOCTaHLMWU. CUCTEMbI KOHTPOSIS MyNpaB/eHns, BaxHble 418 6e3onac-
HocTW. lMporpaMMHoe obecneyeHne KOMMbIOTEPHbIX CUCTEM, BbIMOMHAKWMX yHKUMK kaTeropuii B n C
(IEC 62138, Nuclear power plants - Instrumentation and control for systems important to safety — Software
aspects for computer-based systems performing category B or C functions)

PykoBoactBo no 6e3onacHocT MAFATS NS-G-1.3 CucTeMbl KOHTPO/IA U yNpaBfieHUs, BaXHble AN
6e30MacHOCTU aTOMHbIX 3nekTpocTaHumin (IAEA Safety Guide NS-G-1.3. Instrumentation and control systems
important to safety in nuclear power plants)

3 TepMuHbl U onpepeneHnd

[nsa uenei HacTosWwero cTaHAapTa NpUMeHeHb! criegyrowmne onpegenerus. [lpyrne TepMuHbl He onpe-
OeneHHble B3TOM pasgene, npusegeHsl B PykoBoacTtse no 6esonacHoctn MAFAT3 NS-G-1.3.

3.1 anemeHT, BaxHbIl gna 6e3onacHocTu (item important to safety): 3nemeHT, KOTOpbI ABAAETCS
yacTblo rpynnbl 6e30NacHOCTV UMM HEMCNPaBHOCTb UM OTKa3 KOTOPOro MOXET NPUBECTU K pagnaLMoOHHOMY
06/1ly4eHnI0 NepcoHasna Ha NaoLwaAKe nav nL, U3 HaceneHus.

(N3BneueHne n3 PykosogcTtea no 6esonacHoctm MAFATI NS-G-1.3)

3.2 cuctema 6esonacHocTm (safety system): Cuctema, BaxHasa Ans 6esonacHocTtu, obecneuynsato-
L as 6e3onacHbIl 0CTAHOB peakTopa WAn 0TBOA OCTATOYHOTO Tensia U3 aKTUBHO 30HbI 1160 OrpaHMynBatoLLas
nocneAcTBUA OXuUaeMmblx NPW aKcnayaTauum cobbITUiA 1 MPOEKTHLIX aBapuii.

(PykoBogacTtBo no 6esonacHoct MAFATO NS-G-1.3)

3.3 CKY, cBsizaHHas ¢ 6e3onacHocTblo (safety related I&C system): Cuctema KOHTpPO/A U ynpasrie-
HUS. BaXkHas ANns 6e30nacHOCTH, KOTopas He SIBNSeTCA YacTbio cucTeMbl 6e30nacHOCTy.

(PykoBogacTteo no 6e3zonacHocT MAFAT3D NS-G-1.3)

3.4 obecneumBatwuwas cuctema 6esonacHocTu (safety system support features): Komnnekc o6opy-
[OBaHNsa. KoTopoe obecneyrBaeT BbiNONHEHNE (DYHKUNIA, TaKMX Kak OXNaxaeHne, cMaska v anekTpocHabxe-
Hue. TpebyeMbIX 418 CUCTEMbI 3aLLUTbI U UCMONMHUTENBHBIX YCTPOCTB cUcTeM 6e30MacHOCTU.

(PykoBogacTso no 6e3onacHoct MATAT3 NS-G-1.3)

* M3K 60686:1980 oTMeHeH.
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4 Tpeb6oBaHus, NnpeabsBAsieMble K cuctemam

4.1 DyHKUMA MonucaHue

AnekTpuyeckoe nutaHne CKY 06bIYHO COCTOUT U3 CriegyoLmx cuctem 6ecnepeboiiHoro anekTpocHab-
XeHus (CM. pUCYHKM 2 1 3):

- 9/1EKTPOCUCTEMbI INEKTPOCHABXKEHUSA NOCTOSAHHOTO TOKa C akKyMY/IATOPHbIMU 6aTtapesmMu 1 3apafHbl-
MW yCTpoiicTBaMu, obecneumsaioLLeii nMTaHne Harpy3km NOCTOSAHHOIO Toka U MHBEPTOPOB:

- 9/1eKTPOCUCTEMbI 3/IEKTPOCHAOXEHUSI MEePEeMEHHOr0 TOka C BHYTPEHHWMU Gatapesmu, nuTaloLei
Harpyskv nepemMeHHoro Toka.

CuncTeMbl NOCTOSAHHOTO TOka 06ecneynBatoT NUTaHNeM NoTpebuTeneil NOCTOSHHOIO TOKa, BKIOYas Npu-
60pbl ynpaBieHns, KOHTPOSA, 3aLUTbI, BbIK/IOYATENN U BCNOMOraTe ibHble UCTOYHUKN SHEPTUW NPYU HOPMaslb-
HbIX yCNOBUAX akcnayaTauum (HY3). HapyLleHUaX HopMasbHbIX ycnoBuii akennyaTtauymn (HHY ) n aBapuiiHbix
YCNOBUSAX.

Ecnwv BaxHble g1 6e3onacHOCTU Harpy3ky TpebytoT 6ecnepeboiiHoi Nogayumn 3N1eKTPO3HEPrun, CUCTEMbI
6ecnepeboOHOro0 NMUTaHWA MepeMeHHOro Toka AO0/DKHbl obecneumBaTb NUTaHWE TakUX Harpy3ok B COOT-
BETCTBUU C pasfesiom 6.

®YHKL MM 3N1EKTPOCHABXKEHUSA CUCTEM, BaXKHbIX A5 6e30macHOCTH, AOMKHbI ObITh KNaccudgumuympoBaHb! B
cooTBeTcTBMU ¢ MOK 61226. YTO6LI rapaHTMPOBaHHO 06ecneuynTb 4OCTATOYHYI0 HAAEXHOCTb CUCTEMbI 3/1eK-
TPOCHaGXeHNs. ee NPOEKT 1 peannsauns AO/KHbI ObiTb BbINO/HEHbI COTACHO YKa3aHHOMY CTaHAapTy U ero
CCbl/IKaM.

B 8.4 npuBefeHbl oTAnYMsa s Harpy3ok CKY. BaxHbIX 47159 6€30nacHOCTU, Y Harpy3oK, He BaXHbIX A/15
6e3onacHocTn. PyHKLUK 1 06w mne TpebosaHusa CKY. Bktovas nx anekTpocHabXeHne, f0MKHbI COOTBETCTBO-
BaTb MOK 61513.

4.2 Yactu cuctemsol

Cucrtema ANEKTPONMUTaHNA NOCTOAHHOIO TOKa U cucTema 6ecnepe60|7|Horo NNTaHUA NepemMeHHOro Toka
[0/XHbI 6bITb pa3feneHbl Ha pe3epBMpPOBaHHbIE HE3aBUCKMbIE YACTW B COOTBETCTBMM C pasgenom 5.

Kaxpas yacTtb cMcTeMbl NOCTOSIHHOTO TOKa 4O/HKHA COCTOSIThb, MO KpaiiHeil mepe, U3 akkyMy/iaTOPHON
6aTapew, 3apA4HOro yCTPoncTea v pacnpeaenntenbHol cuctembl (CM. pUCYHOK 2).

Kaxpaas yactb 6ecnepe6oitHOro NMTaHMsa NePEMEHHOr0 TOKa A0/KHA, KaKk MUHUMYM, NUTaTbCs OT UCTOY-
HMKa CUCTEMbI NOCTOSIHHOTO TOKA, MHBEpTOopa (NpeobpasoBaTtens NOCTOSTHHOIO TOKa B NepeMeHHbIii) 1 pacnpe-
[enuTenbHON cncTemMbl. O/MKHbI ObITb TaKXe NpeaycMOTPEHbI Ay6AMPYHOLWMIA NCTOYHUK MEPEMEHHOIO ToKa 1
YCTPOWCTBO aBTOMATNYECKOr0o NEPEKTIOUEHUS (CM. PUCYHKN 3 1 4).

4.3 T'paHnLbl CUCTEMDBI

HacToswuii cTaHfapT paccMaTpyBaEeT CUCTEMbI 3/1IEKTPOCHABXEHUS OT KIIEMM BXOAHbIX BblK/toUuaTenei
[0 KaxkAO0W nHAMBNAYaNbHOM Harpy3km (CM. pucyHok 1). Beik/touaTtenn 06bI4HO NUTAKTCA NePEMEHHBIM TOKOM
HN3KOro HanpsXeHna OoT aBapMMHOIo MCTOYHUKa 3/TEKTPO3HEPIUN.

B uensax 6e30nacHOCTM Harpy3ku AO/MKHbI 6bITb pa3fenieHbl Ha HECKOIbKO OTAENbHBIX TPYNM, Kaxaas u3
3TUX FPYNMN MOXET MUTaTbCA OT OTAEbHbIX PE3EPBHbLIX UCTOYHUKOB. YMC0 rpynn B CUCTEMAX a1eKTpocHabxe-
Hua CKY gomkHo onpegensatbes TpeboBaHUsAMY 6€30NacHOCTY 1 3KCnayaTaLMOHHbIMW NOTPEBGHOCTAMM aToM-
HOli cTaHUmMK.

B npegenax rpaHny, 0603HaYeHHbIX BblLLE, KaXkAas CMCTEMa MOXEeT BK/toUYaTh B ce65 pasinuHoe o6opy-
[oBaHVe. Takoe Kak TpaHcdopMaTopbl, KOHBEPTEPbLI, MOTOP-TEHEPaTOPbl, UHBEPTOPBI, Kabenu, nonvpyroLme
yCTPOIiCTBa, pacnpeAennTesnbHble NaHenu, nepekayaTeny, LeHTpaabHbie 1 MecTHble 6aTapen, KoMMyTaLum-
OHHOE. KOHTPOJIbHOE U 3aLUTHOEe 060pyA0BaHNME.

Cuctemy anektpocHabxeHusa CKY gonyckaeTca MCNob30BaTh A1 HArpy30K, BaXHbIX 418 6e3onacHoc-
TW, U NS HEKOTOPbIX HArpy30K, He CBA3aHHbIX C 6e30NacHOCTbI0. TaMm. re peasibHo BO3MOXHO, Harpy3ku, CBS-
3aHHble ¢ 6€30NacHOCTblO, AO/DKHbI NUTATbCA OT CNeuuann3vpoBaHHOrO MCTOYHMKA ANA KaXAO0W rpynnbl,
4yTO6bLI 06ecneunTb HagexHoe pasgeneHne. jonyckaeTca NMTaTb Harpy3ky, He CBA3aHHY0 ¢ 6€30MacHOCTbI,
yepes LWWHY NMUTaHWsA, PacCUNTaHHYI0 Ha Harpy3ku kak cBA3aHHble ¢ 6e30NacHOCTbIO, Tak U He CBA3aHHbIE C
6e30MacHOCTbI0, M Kabenu, NpuMeHseMble B Npeaenax Toi xe rpynnsl. LLvHa B 370N rpynne go/xHa oTBeyatb
TpeboBaHNAM HE3aBMCMMOCTMW W pasfeneHus oT Apyrux rpynn, kak onpegeneHo B M3K 60709. Harpysku, He
CBA3aHHbIE C 6630I‘IaCHOCTbI0, AOO0/1KHbI ObITb aBTOMATUYECKMN N30/1MpoBaHbl OT WNHbI NUTAHNA CUCTEM 6e30-
NacHOCTK, eC/n LLe/IOCTHOCTb UCTOYHMKA 3/1eKTPOCHAGXeHUS Bbiia HapylleHa. 3To MOXeT 6bITb, Hanpumep,
BO BPeMS NOTepW COeAMHEHNI B 3N1EKTPOCETW CTaHLMK, NOJTHOr0 06€CTOUVBAHUS CTAaHLMW UK CyLLeCTBEHHOTO
M3MEeHeHWs YCNoBWii 3anycKa An3ebHOro reHeparopa.
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5 TpeboBaHuA NO pe3epBUPOBaHUNIO, HE3ABUCUMOCTH
" hnsnyeckomy pasgeneHuto

5.1 O6wure nonoxeHns

CucTembl anekTpocHabxeHnna CKY. paccmaTprBaemble B HaCTosLLEM CTaHapTe, obecneynsatoT pabo-
Ty CKY. KoTopble NpOEeKTUpYlTCH, Kak nNpaBu/o, B COOTBETCTBMM C KpPUTEPUMEM €AVHUYHOro oTkasa Mo
M3K 61513 1 TpeboBaHUSAMY K pa3fesieHnio n yCToiunBoCcTH K oTkazam no MOK 60709. CnegyeT npuaepxu-
BaTbCH, Kak MUHUMYM, CeAyoLNX NPOEKTHbIX KpUTEPUEB.

5.2 Pe3epBupoBaHue

Pe3epBupoBaHue cuctem anektpocHabxeHnsa CKY. paccmatprBaeMbix B HacTosALeM cTaHaapTe, Ao/-
XXHO onpeaenaTbCA NPOEKTHbIMW KPUTEPUAMU CTAHLUK, KOTOPbIE NPUMeHUMbI K CKY. nofyyarowmm nutaHme ot
3TUX CUCTEM INEKTPOCHABXKEHUS.

5.3 ®usnyeckoe pasgeneHve

Pe3epBupoBaHHbIe YacTu CUCTEM 31EKTPOCHaGXeHUA CKY A0/mkHbI 6bITh pasfefnieHbl B COOTBETCTBUM C
M3K 60709.

EAVHMYHOE MOCTY/IMpOBaHHOE UCXO4HOE COObITE He A0/MKHO NPUBOANTL K OTKaly 6osiee yem ofHOWA
pe3epBNPOBAHHOIN CUCTEMbI B COOTBETCTBUY C TpeboBaHmaMmn MK 60709 n MOK 61513.

B cnyuyae, ecnv B NpoekTe MCNOMAb3YHOTCA 60NbLUNE LLEHTpan30BaHHblE akKkyMy/lsSTOpHble 6aTapew,
6aTapen Kaxaoi pe3epBMPOBaHHOl CUCTEMbI 3/1IEKTPOCHABXEHUS [OMKHbI ObITh YCTAHOB/EHbI B OTAE/IbHOM
NOMeLL,EeHNM C COOTBETCTBYOLLEN BEHTUNALMER. JTlo6as BEHTUNSALMOHHASA cucTeMa Ao/hKHa NonyyaTtb nuTaHue
U3 TOW e YacTu CMCTeMbl 3/IEKTPOCHabXeHus, 4To 1 cama batapes.

5.4 HeszaBucmmocTtb

Kak npaBuno, MCTo4HMkM nutaHms CKY AO/MKHbI COCTOSATb N3 pe3epBUPOBaHHBIX YaCTel, He UMEILL X
B3auUMHbIX cBs3eit (cM. M3K 60709). Kaxaas yacTb A0/KHA MMETb CBOU COBCTBEHHbIE (PMAEPbI, UCTOUHUKN
3/1eKTpocHabxeHuns, 6atapen v 3apagHble YCTPONCTBa, Npeobpa3oBarteny, NaHenu BkAYaTenei, kaHanbl,
BCMOMOraTesibHble YCTPOWCTBA, Tak YT06bl ObITb (PYHKLMOHANBHO 1 (hU3NMYeCcKn He3aBUCMMON OT APYrKX Yac-
Teli (CM. pUCyHOK 5).

Ecnu TpebyeTcs ob6ecneuntb 3/1eKTPOCHAGXEHNE N0 ABYM [IMHUAM UNW 419 HArpy3Kku, Unn gna sapsagHo-
ro yCTPOICTBA, CBA3N MeX[y pe3epBMPOBaHHbIMUN YACTAMU JOKHbI ObITb paspaboTaHbl Takum 06pasom, 4To-
6bl Nt06as HeMCNpPaBHOCTb, KOTOPas MOXEeT MPOU30WTH, He 3aTparvueasna 6osee Yem OfjHY pe3epBUPOBaHHYIO
CUCTEMY 3/1IeEKTPOCHaBXeHUs (CM. pUCYHOK 6). MPOoeKT fo/MKeH BbITb BbIMO/THEH HA OCHOBE KpUTEPUS € 4UHNYHO-
ro otkasa cornacHo M3K61513.

Tam. rge ncnonb3yloTcs ANoAbl ANS MOHUTOPUHIA UKW KOHTPONS paboTbl CUCTEM 3/1EKTPOCHAbXeHus,
JoMmKHa 6bITb 06ecneveHa N3onAuMa aTUX AMOA0B OT Lieneli 3/1eKTPOCHabXeHNS.

5.5 HapexHocTb

HagfexHoCTb CTOYHMKA 3/1eKTPOCHaGXEeHNS A0/MKHA 6bITb cou3mepuma ¢ TpebosaHnsamm k CKY, koTo-
pyto OH nuTaeT.

YT06bI NOBLICUTL HAAEXHOCTb KaXA0l pe3epBrpOBaHHO CUCTEMbI 3/1IEKTPOCHabXeH s, cnegyeT obpa-
LW aTb BHUMaHWE Ha pe3epBupoBaHne nav pasHoobpasns KOHCTPYKTOPCKMX PeLLUEHW UX KOMNOHEHTOB, HadeX-
HOCTb KOMMNOHEHTOB, 06CNYXNBaHNE Y METOAb! UCMbITAHWIA.

Ecnu B ynpaBnsawLwWmx cxeMax cucTeMbl 31eKTpocHabxeHns CKY ncnonbaytoT LmudpoBoe u KoMnbloTep-
Hoe 06opyAoBaHNe, TO AO/MKHbI 6bITb NPOBEEHbI Knaccuukauus, sepudukanns n sanngalma CooTBeTCTBY-
IOLLLEero NpoekTa NporpamMmmHoro obecnedyeHuns, 4To6bl MMHUMU3NPOBATL 060N 0TKa3 NPOrpaMMHbIX CPeACTB
WM 0TKas no o6LL e npuynHe B LMKPOBOM 060pY0BaHNM, KOTOPOE MOXET NOBPeAnTL 60/1ee Yem OfHY YacTb
CUCTEMbI 3/1EKTPOCHaGXeHNs. na rapaHTun MoXeT noTpeboBaTbCA NPpUMEHeHne NpuHumMna pasHoobpasuns
ANs annapaTHOro n nporpammMHoro o6ecneyexmns. PykososLme NofoXeHns Ana COOTBETCTBYIOLEro npoexkTa
nporpammHoro obecneueHus, knaccudukauuu, Bepudmkaumm u Banugauum cogepxarca B MIK 61226,
M3K 62138 n MK 60880.
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6 ®@yHKUMOHa/IbHblEe TPEGOBAHUSA K UCTOUHUKAM MUTAHUS CUCTEM KOHTPOJIS
W yrnpaBJ/ieHus

6.1 3HEKTp0CHa6)KeHVIe CNCTEM KOHTPOA nynpaBneHnd, BaXHblix gns 6esonacHocTH

CKY nonyvatoT nuTaHue C LWKH. Ha KOTOpble NogaeTcs HanpshkeHre CTaBHbl X FeHepaTopoB, CeTen anek-
Tponepegaun v anbTepHaTUBHbIX MCTOYHUKOB. B ciiyyae npekpalieHnsa nogaym Hanps>keHus 3T LWNHbI 40/1-
XHbl MONyYaTb NUTaHNE OT MECTHbIX aBapUNHbIX UICTOYHUKOB NUTAHUA.

NcTounukn nutanmsa CKY MoryT 6biTb NOABEPXKEHbI BO3AENCTBUIO MePexoiHbIX NpoLeccoB, BO3HMKAK-
LLMX NPW BKKOYEHMN MOLLHbIX ABUTaTeneli n cpabaTbiBaHNW BblktoyaTenell unm npu otkasax. NMoatomy Heob-
XO4MMO YyAensATb BHWMaHWe npefoTBpalleHVNo BAUAHUSA NEepexoAHbiX MNPOLeccoB, BbIXOAALWMX 3a
yCTaHOB/EHHbIE NPeAesbl, Ha HanpsxeHne Ha WuHax nutanusa CKY (cMm. npumepbl B NPUIOXKeHUN A).

Ecnun B nornyecknx cxemax KOHTpoA anekTpocHabxeHns CKY ncnosb3yoT KoMmnbloTepHoe 060pyoBa-
HVe. KOTOpoe BOCMPUUMYMBO K 3/1EKTPOMArHUTHLIM NoMexaM, Heo6X0ANMO NpesycMOTpeTb U NOATBEPAUTL
nyTemMm TeCTUpPOBaHUA alekBaTHOCTb Mep No 06ecneyeHnto CoOoTBETCTBYOLWUX TPe60BaHN 3N1EeKTPOMArHUTHO
COBMECTUMOCTU. KOMMOHEHTbI, NCNO/b3yeMble BCUcTeMax a/1ekTpocHabxeHns CKY. AomkHbI yA0BNeTBOPATh
TpeboBaHNSAM yCTONYMBOCTY K 3NIEKTPOMArHUTHBIM NoMexam B cooTBeTcTBMM ¢ MOK 61000-4.

VCTOYHUKN, NOACOEAMHEHHBIE K KXW LUMHE, HEe LO/KHbI JoNYCKaTb NepepbiBa NUTaHNA Ha Bpemsi, npe-
BblLLAtOLLLEE JONYCTUMOE ANA HArPY30K, NOACOEAUHEHHBIX K LUMHE.

B coctaB ycTpoiictB CKY MOryT BXOAMTb Harpy3ku nepeMeHHoro Toka (a.c.), NOCTosiHHOro Toka (d.c.) nim
060M1X TUNOB. BbIXOAHbIE HANPSXKEHUA HA Harpy3kax (Mnu a.c.. unm d.c) 4O/KHbI NOAAEePXNBATLCA B YCTaHOB-
NIeHHbIX Npejesnax nocse notepu NepBMYHONO NMMTAHUS B TeYEHUE JONYCTUMOro NPOMeXyTKa BpemeHu. [lon-
XHa 6bITb OLeHeHa CNOCOBHOCTb Harpy30K BblAepXnBaTb KpaTKOBPEMEHHbIE NPEPbIBAHNSA 3/1EKTPOCHA6XEeHMWSA
BO BpeMmsi cpabaTtbiBaHMA N1aBKoro NpeAoxpaHnTesns v npyu nepeknoyeHnm o6opyaoBaHns.

Cuctema pacnpegeneHuns Ao/mxHa 6biTb O/MKHBIM 06pa3om 3a3emMsieHa, YTobbl npeAynpeAnTb onacHble
0TKas3bl, KOTOPbIE MOTYT BO3HMKATb B HE3a3eM/IEHHOI CUCTEME NMPY KOPOTKMX 3aMblKaHUAX Ha 3eMni0. B Texcny-
Yyasx. Korga ncnonb3yeTcs He3asemieHHas cuctema, ocob6oe BHYMaHve f0/KHO 6bITb 06palLeHO Ha KOHTPO/Ib
1 nocnegyollee BbIiBNEHNE KOPOTKNX 3aMbIKaHWUA Ha 3eMJTH0 A/151 UCK/TIOYEHUSA BO3MOXHOCTU BO3HUKHOBEHNS
OnacHbIX CUTyaL i Npu ABYX Uv 60nee KOPOTKUX 3aMblkaHMAX. CucTema 3a3eMIeHNsa CUTHanbHbIX Leneid CKY
[O/MKHa 6blTb COBMECTUMA C 06LLeil CUCTEMOI 3a3eMNeHns pacnpefennTesnbHol CeTh 31eKTPOCHabxXeHus
CKY.

6.2 AKKYMYNATOpHble GaTapeun u3apsagHble ycTpolicTBa

3a nCK/IoYEeHNEM OTAEMbHbIX CneLmgunyeckux BULOB paboT, Taknx Kak 06C1yxuBaHvue, akkyMmynsiTopHble
6aTapeu LO/KHbI 6bITh BCErga NoACOeMHEHBI K COOTBETCTBYHLLMM LLIMHAM AN noaaepxkm 6ecnepeboliHoro
3M1EKTPOCHABXEHNS.

KOHCTPYKTUBHbIE OCOGEHHOCTM akKyMy/ISiTOPHbIX 6aTapeit 1 3apsiAHbIX YCTPONCTB A0/KHbI YUMTbIBATb
Takue pakTopbl, kKak paboToCNOCOOHOCTb BHELUHUX UCTOYHMKOB 3HEPTUU, YNCNO U HAAEXHOCTb Pe3epBHbIX
reHepaToOpHbIX YCTAHOBOK M 0CO6ble TpeboBaHNs CTaHUMW. B no6oM criyyae OHM JO/MKHbI 6bITh afekBaTHbI
TpeboBaHNsIM cUCTEMBI (BK/THOUYAsi MepexoAHble NPOLEeCChl B HArpy3ke 1 nNpepbiBaHne 3/1EKTPOCHABXEHNS) 1
[OJDKHBI NOAAepPXUBaTh MMTaHME B TEYEHNE YCTAHOBIEHHOTO MUHNMaIbHOTO BPEMEHMU.

CnepyeT Takke NPUHUMATbL BO BHMMaHMe cnoco6bl PYHKLNOHNPOBAHMA M MOLLHOCTL 060pyA0BaHNs B
Tex cryyasix, korga akkyMyNsiTopHble 6aTtapeun unm 3apsiiHble yCTPOCTBA BbIXOASAT U3 CTPOS U3-3a € AUHNYHOTO
oTkasa.

3apsagHble yCTPOCTBA AO/IKHbI 6bITb 4OCTATOYHOM MOLLHOCTU, YTOObI 3apAAUTL GaTapeto U3 paspsiKeH-
HOro COCTOSIHWSA [0 NOJIHOM 3apsAaKM B npejenax NpuemMsieMoro BpeMeHu, HanpryMep 3a 8 4. 0AHOBPEMEHHO C
3TuUM obecneynBasi HanboNbLINE 06beAMHEHHbIE NOTPEOHOCTM Pa3/INYHbIX MOCTOSAHHbLIX HArpPy30K nocne nep-
BOHa4a/IbHOro 06eCTOUNBAHNS.

B Takme nepuofbl 3apsgHOe YCTPOWCTBO AO/MKHO ObiTh 3alyuuieHo OT meperpysok. Ecnu 3apsgHoe
YCTPOICTBO NO3BO/IAET CHabXaTb CUCTEMY NPY OTK/IOYEHHOI 6aTapee, OHO [O/MKHO 06najaTh JOCTATOUHOM
MOLLHOCTbH A1 3aNUTbIBaHNSt HAMBObLUMX 06 bEeAMHEHHBIX HArpy30K, BK/l0Uas NepexoaHbie npouecchbl. Kax-
[0e 3apsfHoe YCTPOWCTBO J0/HKHO MMETb COOTBETCTBYIOLLEEe OTK/I04aloLLLee YCTPONCTBO B LLEENSX NepeMeHHOo-
ro ¥ NOCTOSIHHOTO TOKOB, MO3BO/ISIIOLLEE N30NNPOBATL 3apsAAHOE YCTPOMCTBO.

MpuHMMasn Bo BHUMaHNe pasMepbl akKyMynsiTOPHbIX 6aTtapeii u 3apsaHbIX YCTPONCTB CUCTEMbI MUTAHUS
NOCTOSIHHLIM TOKOM, 0CO60€ BHUMaHUE A0/MKHO ObiThb YAENEeHO NPOEKTHLIM rpaHmLam 6e30MacHOCTH, BANSHUIO
TeMnepartypsbl, yXyALEHNO XapakTePUCTUK, CBA3aHHOMY CO CTApeHMEM KOMMOHEHTOB. TeXHUYeck/e napamMmeT-
pbl aKKyMY/IATOPHbIX 6aTapeii f0/MKHbl YA0B/IETBOPATL BCEM TPe60oBaHUAM Harpysku npu fito6bIX YCIOBUSX
(BKMOYAS [EXYPHbIA PeXuM, NnepexoHble NPoLecchl B 3KCNyaTauMOHHbIX U aBapUiiHbIX YCOBUAX) A0 TeX
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nop. Noka pe3epBHbI reHepaTop He obecneunT nepesapsfKy akkyMmynsaTOpOB 1 He NPUMET BCHO 3Ty Harpy3sKy Ha
cebs. Paboune cocTosaHUS BK/OYaloT B ceba pabouve UMKbl, dNEKTPUYECKNE NepexofHble npouecchl BO
BPEMS HOPMa/IbHOro pexuma paboTbl U B YC/IOBUSIX MPOEKTHON aBapuu.

Bartapeu v 3apsfHble ycTpoincTBa A0/MKHbI paboTaTb napasiiesnibHo, TakYTo6bl 6atapen NOCTOAHHO Noa-
AepXuBanuch B3apsHKEHHOM COCTOAHUN. AKKYMYIATOPbI NUTAOT TOKOM Harpy3sKy TO/1IbKO TOTrAa, Korga nuraHve
0T 3apAAHOro YCTPoiicTBa HEBO3MOXHO. Batapen 1 3apsgHble yCTPOKCTBA J0/DKHbI Takke ObiTh 3aLyMLLeHbl 0T
BO3/eCTBUS OKpYXXatoLLeli cpefbl, BKOTOPOU NpeAcTOMT PYHKLUMOHNPOBAaTL 060pYyL0BaHNI0, YTOOLI CMATYNUTL
nocneAcTBUA NPOEKTHOI aBapun.

NokanbHble 6atapew, T.e. 6aTapeun, nuTarLme oTAeNbHbI NPUGOP UK CTOVKY, 4O/MKHBI OTBEYaTb Tpe-
60BaHNAM COOTBETCTBYIOLLMX Pa3fe/oB HacTosLLEero CTaHgapTa.

6.3 VIHBepTOpblI N KOHBEPTEPSI

KOHCTPYKLMA MHBEPTOPOB A0/HKHA YUNTbIBATh, KPOME CyMMapPHOW Harpy304Hoin CNOCOGHOCTH, crieayto-
Lme ycnoBus:

- [ONYCTUMbIV NOPOT HAPYLLUEHWSA KOMMYTauMmn AO/KeH ObiTh BbILLE, YEM CyMMa NKOBbIX TOKOB, NOTPe6-
NsieMblX Npu neperpyske npeobpasoBaTesiiMn 3HEPTUK, ABNAOLLUMUCS YaCTbio Harpy3ku:

- NpU nNoTepe NepBUYHOr0 UCTOUYHUKA 3N1EKTPOIHEPIN PETYNATOP HaMPSHXKEHNA AO/MKEH NoALepXMBaTb
BbIXOJHOE HanpshXeHve B yCTaHOBJ/IEHHbIX Npejenax;

- NHBEPTOP A0J/DKEH 6bITb CNOCO6EH NUTATL HEJTMHEHbIE Harpy3Ku;

- Ans obecneyeHns 6bICTPOro NOAKIIOYEHNSA MHBEPTOPbI AO/KHbLI paboTaTb CUHXPOHHO C OCHOBHOW cUC-
TemMoWi NUTaHUs B HOPMasibHOM paboyem pexume;

- AONYCTUMOE BbIXOAHOE HanpshXeHune A0/MKHO COOTBETCTBOBAaTL TpeboBaHuAM pasgena 9;

- MONHOE cofepxaHve rapMoHUK B hOpMe KPMBOIA BbIXOAHOTO HANPSHXKEHNUA He [OMKXHO npeBblwaTh 5 %
0Xuaemoro AvanasoHa TOKOB Harpysku (KOTopblli, BO3MOXHO, He ABMAETCA CUHYCcOMAasibHbIM Y 060pyAoBa-
Husa CKY).

[na nuTaHnAa 3n1eKTPOHHbIX NPMG0POB MOTYT 6bITh MCNOIb30BaHbI MPOMEXYTOUYHbIE KOHBEPTEPbI NOCTO-
SAHHBIN TOK/MOCTOSIHHBIN TOK). 3TW KOHBepTepbl d.c.ld.c. 6yayT BKIOYaTbLCSA Mexay Bbixofom 6aTapen v Bxoga-
MW NUTaHus 060pyaoBaHMsA, NuTalolerocs oT 6artapei,  6yayT NUTaTb Harpysku WM rPynnbl Harpysok
perynupyembiM HanpskeHneM, KOTOpoe MOXeT MMeTb HOMUHa/IbHOe 3HauyeHue, OT/IMYHOE OT HanpshKeHus
6aTapew.

7 TpeboBaHUs K MPOEKTY CUCTEM pacrpenesnieHnss 3/1eKTPOoCHa6XeHNs

[ns Kaxpoi cuctembl 4OMKHbI 6bITh YYTEHbI CiefytoLmne TpeboBaHus.
7.1 O6uwmne NoN0OXeHUS

Cuctema anekTpocHabxeHns AomkHa obecneumsartb NMTaHWeM 060py0BaHNe, BaxkHoe Ans 6esonac-
HOCTW B YC/T0BMAX NPOEKTHOW aBapun. PUCYHOK 1 unnocTpupyeT rpaHuLibl CUCTEMBI.

Mpu co3faHnmn cucTeMbl AO/IXHO GbITb 06ECNeyeHo pe3epBHOE NUTAaHUE N HENPEPbLIBHOE 3N1EKTPOCHA6-
XeHUe kaxkzoii Harpyskn CKY BycTaHOBMEHHbIX Mpefenax HanpsXkeHns, opMbl KpUBOW HANPSHXEHUA N4acTo-
Tbl NPV BCeX BXOAHbIX YCNOBUSIX. TWUMOBblE 3HAYEHUSI faHbl B MPUIOXEHUM A. HO B pasHbIX cucTemax
[onycKaeTcsa UCNO/b30BaTh Pa3/INyHbIE YPOBHW HANPSXEHUIH B 3aBUCUMOCTH OT TpeboBaHuii co cTopoHbl CKY
N APYTUX MUTAEMbIX Harpy3ok.

B Tex cnyyasx, Korga Ucnosb3yroT iBe CUCTEMbI NUTaHWsi (OCHOBHYH Y BCMOMOraTesibHyH), OHU [O/KHbI
NOAKN0YATLCA K Pa3HbIM CTOYHMKAM, YTOGbI N36exaTb O4HOBPEMEHHbIX 0TKA30B, AaBas HE06X0AuMoe Bpe-
ms ans pemoHTa (MK 60709, pasgen 6).

3aKOHYEHHas KOHCTPYKLMSA AOMXHA GbiTb NOABEPTHYTA MPUEMOYHBIM UCNbITAHWSAM A5 NOATBEPXAEHUS
TOro, 4TO OHa OTBEYaeT NPeAbABASAEMbIM K Heil (DYHKLMOHATbHBIM Tpe6oBaHUAM.

Mpy HOpMasbHbIX YCNOBUAX paboThl LWKWHA CUCTEMbI NOCTOSHHOTO TOKa A0/1XHA O4HOBPEMEHHO NOsy-
yaTb NUTaHWe OT 6aTapen 1 3apsAaAHOro ycTpoiicTea. LnHa 6ecnepe6oiiHoro NuTaHWs NepeMeHHOro Toka f0/1-
XHa nosyyatb nuTaHne oT MHBEPTOpa M OCHOBHOIO NCTOYHMKA NEPEMEHHOro Toka (CM. pucyHok 3). Harpysku no
LUIMHE MOTyT 6bITb pa3fesneHbl Ha iBe un 6osee cekuun, YTo6bl OrpaHMYUTL pasmepbl MHBEPTOPOB.

7.2 PacnpefgesneHune Harpysok

Harpy3skn CKY gonxHbl 6bITb pacnpegeneHsl Mexay Hanbonee nogxoAsaWwmmMmm MCTOYHUKaMy nepemMeH-
HOrO MM NOCTOAHHOIO TOKa B COOTBETCTBUM € UX cneuudrnyeckumm TpebosaHnamu.

Harpysku moryT 6bITb crpynnupoBaHbl B COOTBETCTBUN C NMPOAO/TXUTE/IbHOCTBIO NpUemMsieMblX AN HUX
nepepsisoB 3,I'IeKTpOCH36)KeHI/Iﬂ. pynnupoeaHune Harpy3ok 4O/IKHO 6bITb TAKXe onTMMKU3NPOBaAHO, NPUHUMan
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BO BHUMaHWe Harpy3ouHble XapakTepucTUKKN, Takne Kak MyCKoBOW TOK. HeJIMHENHOCTb, AnanasoH perynmposa-
HUA HanpsHKeHUs, PYHKL MU Harpysku 1 nocneAcTsre 0TKas3os.

AnbTepHaTVBHbIE TUMbI CUCTEM pacnpefeneHuns, paccmaTprBaeMble HacTOAWMUM CTaH4apToOM, Nokasa-
Hbl Ha pucyHKax 4—6.

B Tex cnyyasx, korga TpebyeTcs 0YeHb BbICOKWI YPOBEHb FOTOBHOCTH, AO/MKHO 6bITb NPeAyCMOTPEHO
6ecnepeboiiHoe NUTaHe nepeMeHHbIM TOKOM, 6bICTPOE aBTOMAaTUUYECKOE NepekiYeHne Mexay NHBEPTOPOM
N anbTepHaTVBHbIM WCTOYHWUKOM, T. €. TPAHCOPMaTopoM WK peryimpyembiM TpaHcopMaTopoM, NyTem
MCMO/Ib30BaHUA CTATUYECKOTO BbIK/IIOYATENsA UK NepeknioyaTens-koHTakTopa. VIHBepTop A0/KeH ObITb Cno-
CO6HbIM /10KaNM30BaTb OTKA3 CUCTEMbI HA CTOPOHE Harpys3ku 6e3 nogknioyeHns anbTepPHATUBHOIO UCTOYHMKA
3/1eKTPOCHabXeHNA.

LomKHbI 6bITb ACHO 0603HAYEHbI BO3MOXHOCTYW M /IOTMKA Takoi cucTeMbl NepeknioyeHmns, BKIoYas Boc-
CTaHOBJIEHUNE 3/1EKTPOCHABXEHNSA OT 0O6bIYHOTO NCTOUHMKA.

BbIicokasi Ha4eXXHOCTb He BANAIOLLNX HA 6€30NacHOCTb Harpy30K MOXeT ObITb 06ecneyeHa cor/iacHo 8.4.

B npouecce NpoeKkTMpoBaHWA CUCTEMbI 3/IEKTPOCHAGXEHNA HEO6X0AMMO onpeaennTb NepevyeHb Bcex
Harpy3ok CKY, oueHnTb 1 knaccnduumupoBaTth X BXXHOCTb 418 6e30nacHOCTU B COOTBETCTBUN ¢ MOK 61226.
Tpe6oBaHWA ANA KaX4OW Harpy3kn O/HKHbI 6bITb MAEHTUULMPOBaHbI. OHK BKOYAIOT B Ce651 HanpseHue,
HOPMasIbHbIN TOK. MMKOBbLIE MYCKOBbIE TOKU U/IN TOKW BKIOYEHUS, KO3 DULMEHT MOLLHOCTU, NPON/b Harpy3km
1 TpebyemMy MOLLHOCTb, a.C. UAn d.C. UCTOYHUK M AONYCTUMOE OTK/IOHEHME HAMpPsHKEeHUs NuTaHna. Makcu-
MasibHO JONYCTYMOE BPeMS NpepbiBaHUS AN KaXKA0M Harpy3ku fO/HKHO 6bITb onpeseneHo.

7.3 JneKTpuyeckune acnekrbl

LomKHbI 6bITh BbIOPaHbI CTAHAAPTHLIE HANPSHKEHNUA pacnpesennTenbHol ceTn, YTo No3BoNAAET Npume-
HWTb LUMPOKMWIA CNeKTp CTaH4apTHOro 060pyA0BaHNSA, HO KOMYECTBO YPOBHEN AOMKHO ObITb CBEAEHO K MUHU-
MyMy. 4TO6bl M36exaTb YCNOXHEHUs cucTembl. Ecnv Heobxoaumo, WHAMBUAYasNbHble Harpysku moryT
obecneunBaTbCcs COGCTBEHHBIMU KOHBepTepamu, 4Tobbl afanTupoBaTb WX K CTAHAAPTHbLIM HamnpsXeHUsMm.
PekomeHayeMble ypoBHU HanpsixeHuii npuseaeHbl B MIK 60038.

KOHCTPYKUMA CUCTEMbI 3/1€KTPUYECKO 3aLLMTbl MOXET 0Ka3aTb CyLL,eCTBEHHOE B/IMSIHWE Ha HALeXHOCTb
nNUTaHNa NHAMBUAYaNbHON Harpy3kn B C/lydae oTka3a cucteMbl. MpoekTHbie TpeboBaHNA K CUCTEME INEKTPU-
Yyeckoi 3awmTel npusedeHbl B 10.2.

LomkHO 6bITb 06paLLEHO BHUMAHME Ha TUM CBS3U MeXAY 3alMTHbIM 3a3eM/IeHNeM U HelTpasnbHoW
LLIMHOM NCTOYHWNKOB 3M1EKTPOCHAGXKEHMS, @ TaKXKe Ha XapakTepucTuky curHana obopyaoBanus CKY.

8 BnuaHune Harpysok

8.1 3neKkTpoMarHUTHbIE NOMeXu

OTAenbHble Harpysku MOryT reHepupoBaTb NOMeXW W n3fyyaTtb WX, BMSAA Ha Apyroe obopyposaHue
HenocpeACcTBEHHO UK Yepes3 NCTOYHNKN 31EeKTPOCHa6XeHNS. DTO BANSHUE [0/KHO OblTb CBEAEHO K MUHUMY-
My MyTeM NpUMeHeHns 060pyAoBaHuKs, KOTOPOe COOTBETCTBYET TPe60BaHUAM NOYPOBHIO NOMEX, N3N10XKEHHbLIM
B M3K 61000-4. a Takke nyTeM hU3M4YECKOro pasfefieHuss U aKpaHMpoBaHusi kabeneil B COOTBETCTBUM C
M3K60709.

MHoOrve Harpysku, Takue Kak BblknoyaTenn CUCTEM 3NEKTPOCHABXEHUN, TeHEepPMPYIOT UMNY/bCbl TOKA,
KOTOpble BbI3bIBAKOT rapMoHuKW. K Takum Harpyskam cnefyet npeabasBisaTb TpeboBaHMsA Mo orpaHnyeHnto o
npueMaemMbiX ypoBHER NckaxxeHns hopmbl KPYBOI TOKa 1M reHeprpyembiX MOMeX.

UyBCTBUTE/IbHbIE HArpy3kn [AO/MKHbI ObITh 3alliylieHbl OT MOMEX C YPOBHAMMW, YKa3aHHbIMU B
M3K 61000-4.

8.2 lMepenaabl HANPsXeHWA

MHOrve TUMbI Harpy3okK, Takue Kak KOMMbITEPbI M NPOrpamMMupyeMble YCTPOiCTBa, NoABePXeHb! CO0sIM B
pa6oTe, BbI3bIBAEMbIM UCKAXEHHOI hOPMOIi NUTAIOLLErO HAMPSKEHNS], C/INLLKOM GOJbLLUUM COAEPXAHUEM rap-
MOHVK U nepenagamu HanpshkeHnsl. STO NPOUCXOAUT U3-3a NeperopaHns NpefoxpaHuTesnei nav BKIYEHNS
60/1bLINX HArPy30K, KOTOPbIe YMEHbLLUIAKOT HANpshkeHue, NojaBaeMoe Ha 060pyJ0BaHNE 0 HENPUEM/IEMO HI3-
KOro ypoBHsl. Kpome TOro, mepeHanpsbkeHUs UAM KOPOTKUE MNUKY HANpshKeHUsi Bbi3blBAKOT MOBpPEeXAeHue
OTAEe/IbHbIX KOMMbIOTEPHBIX YCTPOWCTB. MO3TOMY A0/IKHbBI NPeANpUHMMATLCS COOTBETCTBYHOWME AelicTBUSA
LNs NpeofioNieHns aTuX Npo6aemM. Hanpumep, Harpysku, CBsi3aHHble C IUTaHMEM UHAYKTUBHbIX KaTyLLek knana-
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HOB. pene N HeboNnbLNX ABUraTeNen, AOMKHbI 6bITb CBA3aHbI C OTAENBHOW LWWMHOW/CMCTEMO B OT/INYME OT CUC-
TEM 3/1IEKTPOCHAGXEHNS Harpysku, CBSI3aHHOW C W3MEPUTENIbHLIMU KOHTYpaMu, KOMMNblTEpamMu U
nporpammupyemMbIMu KOHTPOIIEPaMMU.

MakcrMMasnbHbIi TOK, NogaBaeMblii UHBEPTOPOM MPY TakMX YC/IOBUSIX, MOXET AOCTUIATb TONIbKO HUXHETO
3HaYeHNs, NO3TOMY XapakTepUCTUKM Harpy3ok U 3aliWUTHbIX YCTPOACTB B cucTeMe pacnpegenenus (T.e.
npeLoXpaHNTe s U aBToMaTUYECKNE BbIKNHYATENN) 4,0/1KHbI COOTBETCTBOBATL XapakTepucTuKaM MCTOUHN-
KOB 3/1eKTPOCHaGXeHMs (CM. NpuioxeHune A, npumep 1).

CKauky TOKOB [0/IKHbI 6bITb OrpaHnNyYeHbl 0 AONYCTUMbIX 3HAYEHWIA CXemMmaMu Harpy3ok, opraHmsauueli
rnocnenoBaTeIbHOro BK/IIOUEHWSI HArpy30oK Un NyTem nycka npu NOHMKEHHOM HanpsiKeHuN.

8.3 TokK Harpysku

[MepeMeHHbI TOK Harpy3ku pefko 6biBaeT CYHYCOMAANbHbIM 13-3a XapakTePUCTUK MHAYKTUBHBIX Harpy-
30K. TaKMX Kak TpaHcopMaTopbl U 3apsixatoLmecs KoHAeHcaTopbI.

MuKoBblE 3HAYEHUSI TOKa/HANPSXXEHUSA OKa3blBaKT CyLLECTBEHHOE B/IMSHME HA NOBEAEHUE HArpy3ku: u
TOK. 1 popMa HanpsHXeHUs [OMKHbI fIexaTb B CTPOrMx npegenax. B npunoxeHun A (npumep 1) nokasaHbl
TUMNUYHbIE 3HAYEHWS A1 3/1eKTPOCHAGXEHNS MepeMeHHbIM TOKOM. Takke npuemsiemMbl U pyrve 3HauyeHus,
3aBuUCSALLME OT HOMVHANLHOTO YPOBHS pacnpeAenisieMoro HanpsiXxeHusl, eC/i OHW HaXoAATCS B COOTBETCTBUN C
M3K 60038 n MK 60686.

8.4 Harpysku, BaxHble A1 6€30MacHOCTU, U Harpy3ku, He BAnstoWwmne Ha 6e3onacHocTb

CnepyeTt npuaepXmnBaTbCa CAeyoWwmnx KpUTepueB NPOEKTUPOBAHMUS A1 NOBbILWEHNA HAAEXHOCTU CUC-
Tem nutaHusa CKY:

- Harpysku, He B/MsOLWMe Ha 6e30MacHOCTb, MOTYT GbITb 3aMMTaHbl OT LUWMH Harpy3o0K, BaXHbIX 415 6e30-
NacHOCTW. TO/IbKO Yepe3 YCTPOCTBa, NCK/TIoYaloLL e BIMSHUE OTKa30B B Harpyske, He BAustoLLeli Ha 6esonac-
HOCTb (HanpuMep, N30ampytoLL e yCcTpolicTea);

- MOLLHOCTb CUCTEMbI MUTAHNA AO/HKHA 06ecneynBaTh Kak Harpy3ku, BaxHble A8 6€30nacHOCTM, Tak 1
COOTBETCTBYIOLLME Harpy3Kku, He BANSIOLW e Ha 6e30NacHOCTb B TeHeHe BpeMeHu, TpebyeMoro no yc/ioBrsaMm
6e3onacHocCTy;

- Harpysku, BAusiOLLME Ha 6€30MacHOCTb, AO/KHbI, €C/IM BOOOLLE BO3MOXHO, GbITb 3/IEKTPUYECKU U
hU3nyeckn oTAeneHbl OT HE CBA3aHHbIX C 6€30MacHOCTLH0 Harpy3ok;

- Harpysku, He BiMsOLWMe Ha 6e30NacHOCTb, MO KpaiiHell Mepe, AO/MKHbI ObITh 3aLlULLEeHbl Takum obpa-
30M. 4YTOObI 0TKa3 /1060ro Braa B /060N Harpyske, He CBA3aHHOW ¢ 6e30MacHOCTbIO, He AO/DKEH yXyawaTtb
3alUNLLEHHOCTb Harpy3oK, CBSA3aHHbIX C 6€30NaCHOCTbLIO.

9 XapakTepUCTUKM 3/IEKTPOCHAGXKEHUST MHAVUBUAYA/IbHbIX Harpy3oK

9.1 VICTOYHUKM NOCTOSAHHOTO TOKa

XapakTepucTVK1 UCTOYHUKOB NOCTOSIHHOTO TOKa, HEOOXOANMBIX AN MUTaHUA UHAMBUAYAbHbIX HAarpy-
30K. JO/DKHbI METb 3anac no yCTaHOB/IEHHLIM 3HAYEHUSIM, YUNTLIBAIOLLMIA CTapeHNE B MPOLLecce aKcnayaTa-
UMM M YMEHbLUEHME HanpshKeHWsl akKyMy/isiTOpoB npu paspsge. Tam. rae npefycMOTpeHbl WHBEpPTOpbl
(NOCTOSIHHBIV TOK/NEPEMEHHBI TOK) U KOHBEPTEPbI (MOCTOSIHHBIV TOK/MOCTOSIHHBIV TOK) KoNle6aHUs Hanpsxe-
HUS Ha 060pYyA0BaHUN MOTYT OKa3aTbCs MEHbLLE, YEM Ha akKyMmynsTopax (CM. npunoxeHue A, npumep 3).

9.2 VICTOYHUKN NepeMeHHOro Toka

XapakTepnCTUKN NCTOYHWUKOB NepeMeHHOro Toka, Heo6XoANMbIX AN NUTAHUSA UHANBUAYANbHBIX Harpy-
30K. JO/DKHBI UMETb 3anac Mo yCTaHOB/IEHHbIM 3HAYEHNAM, yUNTbIBAIOLLUA CTapeHne 1 CoNPOoTUBEHNE BJINHU-
Ax (NageHne HanpsHXeHna) Mexay Harpy3koi v UICTOYHUKOM 3/1EKTPOCHAGXKEHNS.

KoHTponb Hag cpefHMM 3HayeHMeM 4YacToTbl MOXeT noTpeboBaTbCcs B TEX CAy4yasx, Korga yacToTy
NCMONb3YyHT ANA NU3IMEPEHNA BPEMEHM (T.€. HA CUHXPOHHbIX camMonucLax).

Mutaiollee nepeMeHHOe HanpsxeHne AO/MKHO OblTb CUHYycOMAanbHOW hopmsbl. VckaxeHne opmsbl
NUTalLLEro HanpsHXeHUsl He AOJ/HKHO NpeBbiwaTtb 5 % nNpy He/MHENHON Harpy3ke. N8 NMHENHON Harpysku
nckaxkeHne hopmbl MUTAIOLLENO HAMPSXXEeHWS He A0KHO NpeBbIwaTth 3 %.

MprMepbl pabounx xapakTepUCTVIK 1 MPOAE/bHbIX 3HAYEHWU NpUBEAEHbI B NPUIOXEHUN A.

B cnyuae anekTpocHabxeHus TpexdpasHbiM TOKOM Harpy3Kkv A0/MKHbI c6anaHcMpoBaHo pacnpegensatbes
mexay Tpems hasamu.
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10 KoHTposib u 3awmTa

BbicoKas HafeXHoOCTb 1 HenpepbiBHasA paboTocnocoObHOCTbL UCTOYHUKOB NUTaHusa ansa CKY s3aBucaATt ot
[O/MKHO 3aLWUTbI U KOHTPO/IA BCEX BaXKHbIX XapakTePUCTUK UCTOYHUKOB 3/1€KTPOCHaGXeHNS.

YcTpoiicTBa KOHTPONSA W 3alnTbl AO/MKHbI ObiTb YyCTAHOB/EHbI B KaXA0l pe3epBUPOBaHHON cucteme
aneKkTpocHabxeHns. OHU O0/MKHbI 6bITb (DM3NYECKn pasfeneHbl Y 3KCnayaTauuoHHO He3aBUCKUMbI ApYr OT
Opyra.

10.1 KoHTposb

Bce BaxHble DYHKLUN NCTOYHUKOB NuTaHus gna CKY cnepyeTt KOHTpoNuposaTh A1 NOMYyYEHUSs COOT-
BETCTBYyIOLEN MH(OPMaLUM U/MAn CUTHANOB TPEBOTU WAWN MHWLMAIM3ALMN COOTBETCTBYIOLMUX 3ALUUTHBIX
AencTBuiA. CurHanbl TPEBOTM JO/MKHbI ObiTb KNACCUMLMPOBaHbI TaK Xe. KaK 1 Apyrne aBapuiiHblie CUrHasbl Ha
CTaHLMK, B COOTBETCTBUM C VX 3HAYMMOCTbIO 1 TpebyembiMuK AeliCTBUAMU onepaTopa.

PekomeHAyeTCc KOHTpONMpOBaTb Cnefylolie nokasaTenn B KaxAoON pe3epBUPOBAHHON cucTeme
3NEKTPOCHABXEHWNSA, HO HE OrpaHNYnMBaTLCH TObKO MU:

a) uHBepTop:

- OTK/TOHEHWE BbIXOAHOIO HaMpPsHXXeHWs 0T AOMYCTUMbIX 3HAYEHWIA (BbILLE U HXKE YCTAHOB/IEHHbIX 3Ha-
YeHunN).

- OTKNIOHEHMWE YacTOThbl OT AOMYCTUMbIX 3HAYEHW (0T yCTAHOBNEHHbIX 3HAYEHWA).

- OLUMBKM CUHXPOHMU3aLNUM (MIHBEPTOP HE CUHXPOHMN3UPOBAH C IN1aBHbIM UCTOYHUKOM WA FN1aBHbIA NCTOY-
HVK He4OCTYMeH).

- BHYTPEHHUIA KOHTPOJ1b KOPOTKOTO 3aMblkaHUSA (BHYTPEHHWI KOHTPOIb aBapumn 3/1EKTPOCHABXEHNS).

- HU3KOe HanpshkeHve 6atapen (NOCTOAHHOE HaNpPsHXXEHNE HUXKE AONYCTUMOrO YPOBHS):

b) BbINpsAMUTENb/KOHBEPTEP:

- BbIXOAHOE HanpshkeHue (BbIXOAHOE MOCTOSAHHOE HanpshXXeHue Bbille WK HWXEe YCTaHOB/IEHHbIX 3Ha-
YeHui),

- BBOJ, NMMTAIOLLEro HanpshkeHns (BbIXog, U3 fonycka),

- 4acTOTy NUTAIOLLLEro HaNpsXKeHWs, NPeBbIWAtOLLYI0 A0MNYCK (TO/IbKO AN BbINPAMUTENS).

- BHYTPEHHUIA KOHTPOJIb KOPOTKOTO 3aMblKaHUs NUTatoLL el ceTu (KOHTPOIb BHYTPEHHER aBapum 31eKTpo-
cHabxeHus);

c) obume nokasarenu (OTHOCATCA U K UHBEPTOPY U K BbINPAMUTENIO/KOHBEPTEPY):

- MONOXEeHWe BblKNoYaTens BXxoAa v Bbixoa (NonoxeHne obpbisayY3aeepLueHns),

- cropeBLNiA NpefoxXpaHnTensb.

- 3aMblKaHune Ha 3eMio.

CurHan TpeBOrM AO/XKEH BKIW4YaTbCA B CAydyae 3aliMTHOro AeNCTBMA, NOTEPU OHOT0 WMCTOYHMKA
3/1eKTPOCHAbXEeHNA B pe3epBNPOBaHHO CUCTEME UM 06eCTOUNBAHNSA HArpy3Ku.

KoHTponbHas npoBepka 1 3alMTHble YCTPONCTBA KaXA0M CeKLUM AOMKHbI BbiTb hN3NYECKU U PYHKLMO-
Ha/lbHO HE3aBUCUMbI OT APYTUX CEKL WA

10.2 3awuTta

JomkHa npefycMaTpuBaTbhCs 3alinMTa CUCTeMbl 3eKTpocHabXeHnst CKY. 4To6bl YMEHbLINTL BAVSIHUE
0TKa30B Ha 3/1eKTPOCHAGXEHMEe U KO/IMYEeCTBO NoTpeGuTeseil, Ha KOTOPbIX BANSIET OTKA3.

BnusiHMeE OlWNBOUHBIX onepauuil fLOMKHO 6bITb CBEAEHO K MUHUMYMY. [ TaBHbIE UCTOYHWKM OTKA30B Haxo-
[ATCS B Harpyskax WCTOYHUKOB 3/1EKTPOCHAGXEHUS, MO3TOMY AO/KHbI 6bITh NPeAyCMOTPEHbI afekBaTHble
VHAMBUAYasbHbIE U GbICTPOAECTBYIOLME CPEACTBA 3aLUTLI OT NEPErpy3okK, Takue Kak niaBkue npegoxpaHu-
TeNu v aBToMaTUUYECKME BbIK/IUYaTe N,

CnepyeT ns6eratb napannesbHbiX COEAUHEHWUA UCTOUHMKOB, a TaM. e 3TO BO3MOXHO, A0/HKHA ObITh
npeAycMoOTpeHa aZiekBaTHas 3aluTa.

MapannenbHoe coeguHeHve ABYX GaTapeli pasHbIX cekuuil He paspellaeTcs (CM. pasgen 5) npu Hop-
MasibHbIX paboumnx ycnosusx. lo60e NpUMeHeHve ABOMHOro NMTAHUSA OT ABYX PA3/IMUHbIX CeKLWii fonycKaeTcs
TO/LKO B C/ly4ae, ecnv nageHue noTeHuuana 3HauuTeIbHO HUXKE U OrpaHnYeHO COOTBETCTBYHOLLE 3allnUToii.
Takue coefIMHEHWsI cliedyeT KOHTPO/IMPOBATh, U OMKHbI OGbITb NPEANPUHATLI Mepbl NPeA0CTOPOXHOCTYU NpK
TECTUPOBAHNU U MOHUTOPUWHIE 3TVX U30/IMPOBAHHBIX YCTPOICTB (CM. pasgen 12).
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11 Ceptudmkayms obopypoBaHus

Bce o6opypoBaHue, UCNosib3yemoe B cUCTeMax 3/IeEKTPOCHAGXEHNS, LOKHO 6bITb cepTUnLMposaHo B
COOTBETCTBMU CO CMeLuanbHbIMU NpaBuiamMu u cTaHgaptTamu, npyMeHsemMbiMun s 060pyf0BaHna Npu HOp-
MaJsIbHbIX, @HOMaJsbHbIX N aBapuiiHbIX yCNoBUAX. 3TO AO/KHO rapaHTupoBaTtb Ux 6esonacHoe yHKLNOHN-
poBaHue 1 HageXHy paboTy B TeUeHne BCEro Cpoka Criyxobl.

Tam. rge aTo TpebyeTcs, NCXOAA U3 KOHCTPYKTUBHbIX OCOGEHHOCTEN CTaHummn, 060pyfoBaH/e AO/KHO
6bITb CEPTUDNLMPOBAHO A5 YCNOBUIA, KOTOPbIE MOTYT BO3HMKATb BO BPEMA paboTbl CTAHLUMK, T.€. eCTECTBEH-
HbIX COObITUI (CECMUYECKUX W T.M.). BHYTPEHHMX COOLITUI (aBapyn Ha CTaHLUMW) U CelanbHbIX 3KCTpeMasb-
HbIX CUTYyaLWuii, KOTOPbIE BbI3bIBAOTCA AEATENBLHOCTbLIO YesloBeka.

CepTudprkaLMoHHaa nporpamma fAo/hkHa oTBedvatb TpeboBaHusam MOK 60780. M3K 60146-2 un
M3K 60980.

12 WcnblTaHusa

CucTeMbl 3/1eKTPUYECKOro NUTaHUA cnegyeT perysisipHo NpoBepsATb Yepes NPOMeXYTKA BpeMEHU, npes-
nrcaHHble TEXHOMOTMYECKM periaMeHTOM CTaHUMy 1 cTaHAapTaMuy 4715 KaXA0ro Tuna o06opyaoBaHus.

KOHCTpYKUUE cucTeMbl AO/MKHO 6biTb NPEAYCMOTPEHO AONYLLEHNE NPOBEAEHNS NPOBEPKU TOTO, YTO
cucTemMa umeeT NPOEKTHYIO M36bITOYHOCTL (Pe3epBMpoBaHne), cpecTBa 6bICTPOro nepekIoyeHnsa nyto 6ara-
peu NosIHOCTbIO 3apsHKEHbl M UMEIOT afekBaTHY eMKOCTb. Cuctema Ao/mkHa 6blTb CKOHCTPYMpPOBaHA TakuM
06pa3om, 4To6bl OTAENbHbIE YACTM ee MOI/IM OTK/IoYaTbCsA 4158 NPOBEPKM 6e3 06eCcToUMBaHNS HeNnpuemaemo
60/1bLLOro Yncia Harpy3ok n 6e3 pucka ansa yHKUNOHMPOBAHUS CTAHLMM C OCTaBLUMMUCS B AENCTBUN UCTOUHU-
Kamu nutaHusa CKY.

B npoekTe f0/MKHbI 6bITb BCECTOPOHHE PacCMOTPEHbI BO3MOXHOCTU MPOBEPOK MNOAKIHOYEHHOTO M OTK/H0-
YEHHOro 060pyA0BaHMA A5 KKA0N YacTh CUCTEMbI U MMHUMU3MPOBaHa pyyYHasi pekoHUrypauus cucTemsl
015 BbINOJ/IHEHWUS NPOBEPOK.

Cuctema 311eKTpPOCHabXEeHUA U ee KOMMOHEHTbI clefyeT nepuoanyecku noasepratb UCMNbITAHUAM B
COOTBETCTBUY C rpaddMKoOM NPOBEPOK CUCTEMbI, CBA3AHHOI C 6€30MacHOCTbI0.

[onmkHa 6bITb BO3MOXHOCTb NPOBEAEHNSI NPOBHOI paspsaaKu akkyMynsaTOPHOW 6aTapen NpesyCcMOTpPEeH-
HbIM MPOEKTOM aBapUHbIM TOKOM.

[ns ueneli NnpoBepok 3apsaHble YCTPOCTBA MOTYT B UCMbITATE/IbBHOM pexumMe paboTaTb C BbIXOAHbLIM
HanpshKeHMeM MEHbLUUM, YeM HanpshXeHne NOMHOCTbI0 3apshkKeHHolW 6aTapen. B aTom pexnmve pasBsa3biBaio-
e 4MoAbl MOXHO MPOBEPUTbL HA (DYHKLMOHMpPOBaHWME.

13 O6cnyxunBaHmne

[Jns 060pyfoBaHus, paccMaTpyBaemMoro B HacTosLLEM CTaHAapTe, fO/MKHA BbiTh NPEAYCMOTPEHA NPO-
rpammMa 06Cy)XnBaHS.

KOHCTpYKUMSI N KOMMOHOBKA BCEX YacTell cUcTeMbl anekTpocHabxeHuss CKY fomxHa o6ecneunBatb
yA0GHOE pacnooXeHne 1 NPOCTYio MAEHTUMKALMIO BCEX KOMMNOHEHTOB, NIETKOCTb 06CNYXMBaHWSI U Masoe
BPEMsl pEMOHTA (T.e. fOCTYMHOCTb U 3aMEHSAEMOCTb). COCTaBAOLWME JO/MKHbI GbITh N1ETKOA0CTYNHLIMU A5
TEXHUYecKoro o6¢cnyxuBaHus. OfHa COCTaBAOLLAS HE JO/KHA NPensATCTBOBAThL NepeMELLeHMIo ApYroii. Tou-
KU TECTUPOBAHMUs NaThl C NeYaTHoi cxeMoii 4OMKHbI 6bITb MOAHSATLI OT MAHE/N C NOMOLLbI0 AepXaTeneil, uto-
6bl MUHMMU3MPOBATH LUAHC HEXenaTeslbHOT0 COMUXEHNWS Ha KOPOTKOE PacCTOsiHWE C 3fieMeHTamu npu
U3MEPEHUSAX UN COEAUHEHNM C TOUKAMU KOHTPOJIS.

Oco60e BHMMaHWe [0KHO 6biTh 06palleHo Ha TPeGoBaHUA K MPOBEPKE U 06CYXMBAHMIO NIOKANTbHBIX
akKKyMynsiTOpHbIX 6aTapeii. CTapeHue Bcex 6aTapeli LO/MKHO KOHTPOIMPOBATLCS.
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CeTaBes NHa nepeiwucre TOLWw
Ha/BXLL re ansconmMraHns

PucyHok 2 — Cuctema noCcToAHHOIO Toka
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PucyHok 3 — Cuctema 6ecnepeboiiHOro nMTaHMsa NnepeMeHHOro Toka
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*CMNCTBLU MOCTOSAHHCCOTO*» M 6BCLI paboiin CMETMMB rapsiM 1 HOLL Toa MoryT
TeTb OfHY UTYXBOArapsio NA p 4 0 B YCTPOICTBO [(puyatoMmnysoBnorsopelB«
YCNOBWI NCMOMHEHWS.

- TaaMpyrUMM YCTPOIACTBO;

- HMIpymMM CMUCTBM, BaoLw XA HOBBONACLICTM; - Harpyms apyrvx cucTem

PucyHok 4 — OfHa U3 pe3epBrpoBaHHbIX YacTei cucTeMbl nutanus CKY
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Mpunoxexne A
(cnpaBo4HOe)

MpuMepbl TEXHUYECKUX NpaBu

A.l Mpumep 1 — TpeboBaHWS KNUCTOYHUKAM NepeMeHHOro Toka ansa CKY, Hyxpawwuxcs BbecnepeboiiHOM
3/1eKTPOCHabBXeHUN

UTo6bl 06ecneunts 6ecnepeboitHoe NuTaHWe NepemMeHHbIM TOKOM, CUCTEMA A0/IKHA BK/oYaTb B cebsi 3apsaaHoe
YyCTPOICTBO GaTapen v MHBEPTOP, NUTaeMblli baTapeeil.

NMpumeyvyaHune — HanpsKeHWs, 4acToOTbl U UX AONYCKW NPUBEAEHbI TONTbKO B LENSX UANIOCTPaLum; 3TN 3Have-
HWS MOTYT BbITb PA3/IMYHBIMK B Pa3HbIX CTPaHax.

Bbixoa nHsepTopa:

- HOMUHaIbHOe HanpsxeHne Ha Bbixoge 115 B nnu 230 B ogHohasHoe;

- HOMMHanbHasa yacToTa Ha Bbixoge 50 Iy (nm 60 I'y. ecnm 3To HauMOHaNbHbIV CTaHAapT).

A.1.1 TunuyHble xapakTepUCTUKN paboThbl:

- yactoTa HanpsXeHUs Ha BbIXoAe A0/KHA 6bITb CUHXPOHM3NPOBaHA C YaCTOTON HaNPSXXeHNss OCHOBHOI ceTW B Ana-
nasoHe He 60s1ee 4eM Ha *1 % OT HOMWHANbHOTO 3HaYeHUsA. ECIM OCHOBHOI NCTOYHUK BbIXOAWT 3a 3TV NpeAesibl, UHBepPTOp
fo/mKeH paboTaTb aBTOHOMHO M NoAJepXnBaTb 4acToTy B npegenax *1 % oT HoMuHana,;

- obLlee coAepaHne rapMOHUK BbIXOAHOTO HanpshkeHWs He AO0/KHO NpeBbliwaTth 5 % B paccmaTpuBaeMom guana-
30He TOKOB Harpysku (KoTopble MOTyT He 6bITb CMHYCOMAanbHbIMM 418 060pyaoBaHnsa CKY).

- KNJ uHBepTOpa npyv HOMUHANBLHOM Harpyske He Ao/KeH 6biTb MeHblle 75% npu Nto6om KoathuLreHTe MoLHOC-
T (cos *p)Bnpegenax 0.8—1.0;

- NPU NOCTOSAHHBIX Harpyskax amnauTygal) HanpsXxeHns [O/KHA NoAAepXMBaTbCcA B npegenax oT natwc 6 % ao
MUHYC 10 % OT HOMUHANbHOIA:

- nafleHne amnanTyAbl HanpskeHWs npu ckavykoobpasHOM yBeNnnyeHun Harpyskum Ha 50 % (HO MeHblue, YeMm Ha
100 %) He [JO/MKHO NpeBblllaTh:

25 % B nepBoM nonynepuoge,

20 % BO BTOpPOM Mnonynepuoge.

15 % B AecATOM NoNnynepuoae;

- Tam. rge ucnosb3ylTcA NpefoXpaHnuTenu, oxunaaeMblii IKCTpaToK AO/HKEH He MeHee yem B 10 pas npeBblluaTb
HOMUVHaNbHOE 3HaYeHne Toka NnpegoxpaHnTens (YTobbl o6ecneunTb BPEMS BbisiBieHUA oTka3a He 6onee 0.5 c);

- aMNANTYAHBIA NUK HANPSXXEHUS a NepexofHbiX npoueccax He Jo/MKeH npesbiwaTs 500 B.

- KaX/blii MHBEPTOP A0/KEH UMETb PEry/IMPOBKY BEIXOAHOTO HANPshKeHWs + 5 % 0T HOMUHANBLHOTO 3HAaYeHNs nepe-
MEHHOTO HanpsXeHus.

- KaXblii MTHBEPTOP AO/IXEH paboTaTb B OKpYXalLiux TemnepaTtypax a npegenax ot 0“C k55 aC 1 OTHOCUTENbHOM
BNaXHoOCTn 0T 20% A0 95%. HopmanbHas KOMHaTHasA Temnepartypa Ao/HKHa 6bITb MeHbLue, yem 30 °C. OTMeTbTe, YTO TEM-
nepatypa 55 *C npeacraBnsieT HEHOpMasbHbIE YC0BUA, BO BPEMS KOTOPbIX MHBEPTOP, Kak oxugaeTcs, obecneunt nuta-
HUe HOMWHaIbHOI Harpyskn kak MUHUMYM 40 MUH;

- KaX/blii MHBEPTOP A0/IKEH PerynnpoBaTth HanpskeHne Npu n3MeHeHusx Harpysku ot 10% go 100% — c yctaHo-
BMBLUMMCS BpeMeHeM He 6osiee yem 50 mc.

- KaX/blii MHBEPTOP AO0/KEH NUMETb PeryimpoBaHne yCTaHOBMBLUETOCS HaMpPsHKEHUSI NMPU U3MEHEHUAX Harpysku oT
t 1% go 100 % 1 M3MEeHeHUn BXOLHOTo HanpshkeHus ot natoc 10 % (B) 4o MuHyc 15 % (B) HOMWHANBHOTO NOCTOSAHHOTO
HanpsxeHns;

- cTabunbHOCTb YacToThbl 50 Iy (nnm 60 Mu)+ 0.5 Iy,

- UHBEPTOP A0/KEH ObITb CMOCO6EH BblAEPXMBATL BKIOYEHNE NHAYKTUBHbLIX HArpy30K: BK/IOUYEHWe gBurateneii n
aBapuiiHOro ocBeLleHuns;

- aKyCTMyeckme nomexu, co3faBaemble KaxablM MHBEPTOPOM, He A0/DKHbI NpeBbiwaTth 65 Ab Ha paccToAHuM 1M oT
NoMeLLeHus;

- Y K&X/A0r0 MHBEPTOPa A0/KHA OblTh XapakTepucTuka orpaHNyeHns Toka, YToObl 3alnTUTbL MHBEPTOP OT Neperpys-
K1 U/TM KOPOTKOTO 3aMblKaHWsA BCUCTeMe pacnpefesieHns; UHBepTop A0/KEH BblAepxunsaTb 150%-Hyt0 neperpysky B Teve-
HMe 1MWH.HOGbITbCNOCO6GHBIM pasopsaTh Lenb 3a 30 c. Mpegen Toka A0/MKEH 6bITb perympyembiM Mexay 100% v 150%
HOMUHAaNbHOW MOLLHOCTH:

- KaX[blii NHBEPTOP A0/KEH 6biTb HEYA3BUMbIM K HaBEAEHHOMY U NOABEAEHHOMY MEePEeXOAHOMY HampsHKeHUsM
nomex o 2,5 kB. 0.5 MI'y, B BuAe 3atyxatleil CMHycomaanbHON BOJHBI.

1' AMNAnTyAa Ucnonb3yeTcs B Npumepax, T.k. o6opygoBaHne CKY 6onblue pearupyeT Ha OTK/IOHEHUSI aMNANTYAbI,
UeM Ha cpefHeKBagpaTUYHOE 3HaUYeHe.
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- Yy VHBepTOpa f0/hKHa 6biTh OCTATOUYHASA MOLLHOCTb KOPOTKOTO 3aMblkaHWsA, YTOObI BbiAepXaTb 66/1bl1ee 3HaueHne
TOKa, yCTaHOB/IEHHOTO B pacnpeAenuTenibHOM ugepe N1aBKoro npegoxpaHnTens unn BoikaovaTens;

- MakcuMmarsbHbIi JONyCTUMbIV pasbanaHc asHoro HanpsxxeHUs ANs TpexdasHbiX MHBEPTOPOB He [O/KEH NPeBbl-
waTb 3 % HoMMHana pasHoro HanpskeHus co 100 %-Holi Hec6anaHCMpPOBAHHOW Harpy3Koii;

- Y Kax0oro nHeepTopa f0/mKHa ObITb HE3HaUYMTEeIbHAsA BOCMPUUMUYNBOCTb K 3/1EKTPOMArHUTHOMY U3/TyYeHUIo Tene-
hOoHOB;

- KaX/Ablii NTHBEPTOP AO/IKEH UMETb NN1aBHbIN 3aMyCK U XapakTep UCTUKM 3aePXKKW. YTOBbl OrpaHnynTL 6POCKM NOCTO-
SIHHOTO TOKa W rapaHTMpoBaTh, YTO PeXWMbl CXEM YNpPaB/ieHWUs MOSIHOCTbIO YCTAHOB/EHbI, MPEXAe Yem OCYLLecTBAATb
nepekNoYeHNs B 3/1EKTPOIHEPreTMYecKoi cucteme, rotoBoii kK pabore.

A.1.2 Tporpamma yyeTa yenoBevyeckoro cpakropa

MnaH nporpammbl yyeTa YesioBeyeckoro paktopa B cooTBeTcTBMM ¢ MOK 609642>pekoMeHayeTcs co3faBaTb M Npu-
MEeHATb Npy pa3paboTke HENPEepPbLIBHOTO 31EKTPOCHaBXEeHNS.

MnaH Ao/KeH BKNoYaTb BOMPOCHI, Tak1e Kak:

- UCNOJ/Ib30BaHNE 06bIYHbIX TpaddMUeckux 0603HaAUYEHNA;

- LBETHOE KOAMpOBaHNe CBETOBbIX UHAMKATOPOB;

- aynoBu3yasibHOE N3BeELLEHNE;

- KannbpoBsKa LKasbl U3MepuTenbHOro npubopa;

- thopma pbiyaroB ynpaBfieHus Bblk/lo4aTesNs ¢ PyYHbIM NPUBOAOM — cpabaTtbiBaHue v BbI6Op;

- cTaHAapTM3auns coobLyeHnii aBapuitHo curHanmsauyum;

- cTaHAapTU3aumna MapkupoBKu:

- NpegynpexgjaioLine naakatbl 06 oNacHbIX HaNPsHKEHUAX:

- pasfgenieHne onacHbIX BbICOKMX HAMPSKEHUI OT HU3KMUX HANPSHKEHUI Leneil KOHTpons;

- CpeAcTBa AMarHoCTUKN.

A.2 Mpumep 2 — Tpeb6oBaHWSA K UCTOYHUKAM MOCTOAHHOIO TOKa A1 CUCTEM KOHTPONSA W ynpas/ieHus,
Hyxpatumxca B 6ecnepe60oiiHOM 3/1€KTpOCHaBXeHUn

HanpsixeHne akkyMynsaTOpHOW 6atapen JO/MKHO GbiTb BbIGPAHO TakuM 06pa3oM, YTOObI NOMYYUTL ONTUMASIbHYIO
KOHCTPYKLMIO 3apsAAHbIX yCTPOiACcTB 6aTtapen, 6aTapen viHBepTopa. EMKOCTb akkyMmynsaTopa Ao/mKHa NoAAepXaTthb BbIXo4-
HYI0 MOLLHOCTb MHBEPTOPA Ha Bpemsi, 66/bliee YeM camas AJIMHHAA NPOLO/MKUTENIbHOCTb NepepbiBa B 3/1€KTPOCHaGXe-
HWN NepeMeHHbIM TOKOM. VICTOYHMKN MOCTOSIHHOTO TOKa MOTYT 6bITh KakK 3a3eM/1€HHbIMM, Tak U He3a3eMeHHbIMU.

[na oGecneuyeHuss GecnepeGoOiiHOrO 3MeKTPOCHAGXeHUst cucTeMa BkA4aeT B cebs 6GaTapeto U 3apsigHoe
yCTpPOICTBO.

MpumMmeyaHune — HanpsxkeHUs 1 nx AONYCKM, flaHHble 3[jeCb TONbKO C Lies1bio UAM0CTpaL M, MOryT U3MEHSATLCS
OT yCTpOWcTBa K YCTPOICTBY 1 B 3aBMCMMOCTU OT TUNa Bblbpaemblix batapeii.

A.2.1 CwncTema aneKkTpocHabXeHUs NOCTOSAHHOTO Toka 1 6atapen
[lomkeH 6bITb padpaboTaH feXypHbIi pexum noa3apsaku Ha X0/10CTOM XoAy:
- HOMUHaNIbHOE HanpsxeHue 220 B npu 108 anemeHTax
nnn 110 B npu 54 anemeHTax u T.4.,
- HOMVHa/IbHOE HanpsXeHne anemMeHTa {NoNHOCTbIO

3apsAXeHHOoro unm cnabo NogNUTLIBAEMOro) 2.03 B:

- KOHEYHOE HanpshXeHne pa3psaga Ha aN1eMeHT (3apsgHoe yCTPoiCcTBO

He pa6oTaerT) 1.8B.

- MakcumasnbHoe HanpskeHue 6aTapen nocne yCKOpeHHoN 3apaakn 2.7 B/anemeHT.

- paboyee HanpsxeHve Npu NpoBepke AVOAOB 3anapasiefneHHoro

3/1eKTpocHabxeHns 2.05 B/anemeHT;

- cTaTMyeckoe U3MeHeHue HanpshxeHus B AnanasoHe NpPoeKTHOW

Harpysku npu nosiHoi 3apsigke + 1 %;

- NJIOTHOCTb 3M1EKTPOINTA NOSIHOCTHIO 3aPSHXKEHHOTO akKyMynaTopa

kr/ne20‘C 1,22+ 001.

A.2.2 3apapHoe ycTpoiicTBo 6aTtapeu.

- HanpsXxeHne Ha BXoge - 0.4 kB HomuHan = 10 % (cTaTuyeckux) TpexdasHoe
{nnn gpyroe cooTBeTCTBYlOLLEE HAMPAXEHUNE);

- AnHamunyeckue konebaHus nnoc 15 % — munyc 20 %;

- yactoTta 50 'y (nnn 60 I'y) HomuHan ¢ 5 %:

- AnHamunyeckue konebaHus nntoc 15 % — muHyc 10 %.

HanpspkeHus Ha Bbixofe AO/MKHbI COBNajaTh C HANPsXXeHNAMK 6atapeil, ykasaHHbIMY BblLLE.

Ecnn Heo6xo4MMo 415 onepaTUBHOIO NUTaHNA Harpy3oK Npu oTKIOYEHHO baTapee:

- AMHaMun4YecKoe perynpoBaHue HanpshKeHus Ha Bbixofe anpegenax  MuHyc 15 % nnaoc 10 %.

- ANA CTyneHYaTbIX U3MEHEHWUI Harpy3ku mexay 50 % v 100 % HOMUHaNLHOTO TOKa;

21 M3K 60964 «poekTUpoBaHue LWUTa yNnpaB/eHUsi aTOMHbIX 3M1eKTPOCTaHLN».
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- BpeMs perysimpoBaHuns HanpsxeHus 500 mc;
- Nynbcauns HanpskeHus (6aTapes oTk/0UYeHa) 2%;
- yCTaHOBKa OrpaHNyYeHuns BbIXOAHOTO TOKa 102%.

A.2.3 TununyHble 0CO6EHHOCTN paboThl:

- Kax[blii BbINPSIMUTENb/3apafaHOe YyCTPOWCTBO akkyMynaTOPHON 6aTtapewn fo/mkeH 6biTb cnocobeH obecneynTb Bce
Harpysku, BaxHble N He BaxHble Ansa 6e3onacHocTy;

- BbiNpsiMuTenu/3apsifHble yCTpPOiCTBa akkyMynATOPHOR 6aTtapeun A0/MKHbI 6biTb CNOCOGHLIMW K napannenbHol
paboTe npu NOMHON Harpyske, Korga NnepemMeHHoe HanpsXXeHUn ceTn 31eKTPOCHaBXeHNA MeeT OTK/IOHEHNE OT HOMUHanNa
10 % 1 n3meHeHua pasHoro yrna go 10°.

- BbiNpsiMuTenn/3apsiiHble yCTPONCTBA akKyMyNAaTOPHON 6aTtapen AO/KHbI BblepXnBaTb OTKIOHEHUS OT HOpMasib-
Holl paboTbl CUCTEM /IMTAHNA NepeMeHHbIM TOKOM, Takne Kak NpoBasibl HanpsXXeHWs 4MTEeNbHOCTLIO A0 2 MUH. KOrja asa-
puiiHbIli/pe3epBHbIi reHepaTtop 3anyckaeTcs B paboTy;

- BbINpAMUTENW/3apsAHbIe YCTPONCTBA akkyMyNATOPHOWN 6aTtapeun A0/MKHbI 6blTb U3rOTOB/IEHbI C ONpeAeeHHbIMU
XapakTepucTukamu, 4Tobbl 4nuTenbHO obecneynBaTb MakCMMasbHYIO NOMHYKO HarpysKy 1 nepesapsxaTb akkymynaTop-
Hylo 6aTapeto [0 3a/laHHblX NapaMeTpoB B npefenax 8 4 0T MOSIHOCTbIO Pa3PSKEHHOrO COCTOAHUS;

- BbiNpsiMuTenu/3apsifHble ycTpoiicTBa 6aTapen [O/KHbI NOAfepxXnBaTb MOCTOSAHHOE HanpshkeHvue B npegenax
+ 1%:

- Y K&XKA0ro BbINpAMUTENA/3apAAHOro yCTpOCTBa akkyMyNSTOPHON 6aTtapen A0o/KeH 6bITb perynnpyemsblii Talimep
07151 KOHTPONA 3apaja B TeyeHne 72 u;

- Kax/Ablii BbINpAMUTENb/3apsAfHOE YCTPOWCTBO akKyMynATOPHON 6aTapen AO/MKHbI paboTaTb Npu Temnepartypax
okpyxatowiero Bosayxa B npegenax 0 °C—55 ‘C v npu 0THOCUTENbHOW BRaxHocTn 20 %—95 %;

- KaxAblii BbINpAMUTENb/3apsijHOe YCTPONCTBO akKyMy/nsTOpHOU 6atapeu AOMKHbI pa6oTaTb NpU U3MEHEeHUW
HanpsxeHus nuTatowei cetn r 10 % nyactoTte (50 + 2.5) 'y (vnn (60 * 2.5) My);

- KaXblii BINPAMUTENb/3apAAHOE YCTPONCTBO akKyMynsiTOpHO/ 6aTapen LO/KEeH MMeTb YCTPOWCTBO NiaBHOroO
perynmpoBaHuns HanpsXeHus, NoAAepXunBaloLLero BbIXOAHOE HanpsXxeHne B npegenax = 1% npu n3aMeHeHU HOMUHasb-
HoWi Harpy3km oT 0% o 100 %;

- Kax/Ablii BbINpAMUTENb/3apsfHOe YCTPOWCTBO akKyMynATOPHON 6GaTapen Ao/mkeH obecrneumBaTb W3MEHEHUS
HanpsXeHust anepexogHoM pexume B npegenax 10 % npu oTkAOUEeHUN UK nogknoveHun 100 %-Hol Harpysku ¢ NofHbIM
BpEMeHeM YCTaHOB/eHUs He 6osblue, Yem 50 Mmc;

- Kaxblii BbINpAMUTENb/3apaAHOe YCTPONCTBO akkyMy/lAaTOPHOW 6aTapen [fo/xeH obecneuvBaTb HacCTPOUKy
BbIXO/ZHOTO NOCTOSIHHOTO HaNpPsXKeHus B Nnpegenax oT MuHyc 10 % go nntoc 15% oT HoMuHana;

- Y KaXA0ro BbINpAMUTENS/3apsA4HOI0 YCTPOCTBA akkyMynAaTOpHOl 6aTapen Ao/kHa 6biTb NpeaycMoTpeHa pyu-
Haa perynmpoBka HanpshXeHus, KoTopas siBNSeTCA He3aBUCMMON OT aBTOMaTUYECKO CXeMbl peryinMpoBaHus Hanps-
XKEeHUs;

- Yy KaX/A0ro BbINpAMUTENS/3apAAHOTO YCTPONCTBA akkyMynATOPHOW 6aTapen Ao/mkHa 6biTb XapakTepuctuka orpa-
HUYEHUs TOKa, KoTopas ABAAETCA perynupyeMoi nam nporpammupyemori ot 100 % A0 150 % HOMUHANLHOIO BbIXO4HOrO
ToKa. TOK A0/IXeH 6bITb OrpaHMYeH 3Ha4YeHneM, Npy KOTOPOM GaTapesi MoXeT 6/1aronoyyHo 3apskaTbes (NpU6AN3NTeNb-
HO MOSI0BMHA HOMWHA/TbHOTO BbIXOAHOTO BbINPSAM/IEHHOTO HaNpshkeHus). Ecav oAnH BbINpAMUTENb BbIAET M3 CTPOS, TO
Apyroii 6yaeT cnoco6eH 06ecneynTb NOJHbIA HOMUHAMBHBIA BbIXOAHOW TOK NpW PYy4YHOI ycTaHOBKe npejena Toka BbiNpsi-
MUTEenNs;

-y KaXAoro BbINpAMUTENS/3apAAHOIO yCTPoicTBa akKyMysiTOPHOW 6aTapen MOXeT 6biTb Nynbcalus BbIXOLHOIO
HanpsxeHus He 6onee yem 1% cpefHero 3HayeHns no NosIHOMY pabouemy AnanasoHy Npu NOAKNIOYEHHON akKyMynaTop-
Holi 6aTapeu;

- Y Kax/0ro BbiNnpAMUTENs/3apaaHoro ycTpoiicTea akkyMmynsTopHoli 6aTapeun gomkeH 6b1Tb KM He meHee yem 90 %
C NOJIHOW Harpyskoii;

- aKycTu4eckne nomexu, 3fly4yeHHble OT KaXA0ro BbiNpsAMUTENs/3apsAAHOro yCTpoicTBa akkyMynaTopHoii 6atapen,
He [o/DKHbI NpeBbiwaTh 6546 B 1 M OT nOMeLeHns;

- Kax/Ablii BbINpAMUTENb/3apsijHOE YCTPONCTBO akKyMynATOpHOl 6aTapeun Ao/mkeH GbiTb HEBOCMPUUMUMB K U3NY-
YEHHOMY 1 NOAK/TIOYEHHOMY HaMNpPsXXEeHWI0 NOMeX NepexoAHoro npouecca Hanpsxexnnem o 2.5 kB. ot 50 go 2000 kl'y. B
cdopme 3aTtyxatoLieli cuHyconanbHol BOMHbI.

- Y KaX0ro BbINpAMUTENS/3apaAHOro YCTPOCTBa akKyMyNsSiTOPHOV 6aTapen Ao/mkHa 6blTb He3HauMTebHas BOC-
NPMUMUYMBOCTb K M3/1y4aeMoii TenedoHOM nomexe;

- KaXAblii BbIMpSAMUTENb/3apAAHOe YCTPOCTBO akKkyMynsiTOpHON 6aTtapen A0/MKeH 6bITb pa3paboTaH Tak. 4To-
6bl OrPaHNUYNTb TOKM FrapMOHMWK, BO3BPaLLEHHble B CeTb MCTOYHMKA 3/1€KTPOIHEPIUN Ha YpoBHE, MeHbluem 10 % oT
HOMWHana BXOAHOro HanpsXXeHunsa nHarpysku. Takxe cnegyeT paccMOTpeTb MCNOMb30BaHNe BXOLHOTO rapMOHNYEeCKO-
ro punbTpa UNn cneynanbHoi 12-ctyneHyaToli cxeMbl AN AOCTUXEHWUS YCTAHOBEHHOTO YPOBHSA rapMOHUYeCKUX
NCKaXeHWI;

- y BbINpsiMUTeNA/3apsiHOro yCTPoicTBa akkyMynATOPHON 6aTapen Ao/xHa 6biTh 3aWmuTa npoTus paspsga 6arta-
peu Ha BbINpAMUTENb B C/lyYae oTkasa Lenu NUTaHus nepeMeHHoro Toka, c aBToMaTYeCckuM BOCCTaHOB/EHWEM YCTaHOB-
NIEHHO 3apAAKN NPV BO30GHOBIEHUN NMUTAHUS.
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A.3 Mpumep 3 — TpeGoBaHWsi K cCUCTEME 3/IEKTPOCHAGXEHUS MNOCTOSAHHOTO TOKA C KOHBepTepamu
NOCTOSIHHbI TOK/MOCTOSHHBIW TOK AN CUCTEM KOHTPONSA U ynpaBneHus

MpumMeyvyaHune — HanpsxXeHUs v UX AONYCKMN, faHHbIE 3[ECh TOJBKO C LiefIblo UANCTPaL U, MOTYT U3MEHATb-
CSl OT CUCTEMBI KCUCTEME.

A.3.1 Cuctema pacnpegenenus 24 B unu Bbixog koHsepTepa d.cJd.c.:

- HOMUHa/IbHOE HanpshkeHune 26 B;

- AnanasoH yCTaHOBOK BbIXOJHOr0 Hanps>xeHus 26—29 B;

- OTK/IOHEHNE 26 B ¢ 1%;
- nyNbcauus HanpsxeHus s5%.
XapaKkTepucTukn Harpysku;

- HOMUHasbHBIA TOK Ha BbIXOAE KaXA0ro kKoHBepTepa 65 A;

- orpaHuymnTe b TOKa 102%;

- AMHaMUyecKoe perynnpoBaHue HanpskeHns Ha Bbixode £5 %.

Mi3meHeHWe HanpshkeHUs, Bbi3biBAEMOE CTyNeHYaTbiM U3MeHeHneM Harpysku oT 10 % o 90 % u o6paTHo 10 %
HOMMWHAJILHOTO TOKA WM B Pe3y/ibTaTte ANHAMMUUYECKNX U3MEHEHNI HANPSXKEHWS HA BXOAE, HE LO/HKHO NPUBOAMUTL K OTK/IHO-
YeHUIo MHBEepTOpa NPUGOPOM KOHTPONS:

- BPEMS PErynpoBaHust HanpshkeHus 55 mc;

- 3alMTa OT KOPOTKOro 3amblkaHUA TpebyeTcs.

- napannensHas paboTa Heckonbknx d.c./d.c. KoHBEpPTepoB TpebyeTcs;

- BXoAHble gaHHble d.cJd.c. koHBepTepos;

HOMUWHa/IbHOE HanpshXeHne 220 B;
npegesnbl BXOAHOTO HanpsKeHns 176—275 B:
KonebaHus HanpsKeHns 510%;

CKaukun Toka 5 2.5 HomuHana.

A.3.2 XapaKTepucTtuku

Y KOHBEPTEPOB JO0/KHbI ObITb CeAYOLW e TUMNYHbIE XapaKTePUCTUKN:

- KaXAblii KOHBEPTEP AO/MKEH UMETb rapaHTUPYEMYI0 MOLLHOCTb B KM/I0BATTax NP1 HOMUHA/IbHOM BbIXOJHOM Hanps-
XXEHUN (MOCTOAHHBIN TOK);

- KaxAblii KOHBEPTEp A0/KEH 06ecneunBaTb peryMpoBaHue BbIXOAHOTO HanpsxeHns ot 100 % fo 120 % HoMuHana
NOCTOSAHHOTO HanpsXeHus. 3Ta peryimposka Ao/xHa obecneynsaTb HEO6XOANMOE HANPSXXEHNE Ha Harpyskax, yunTbiBa-
owas nageHne HanpsXxeHmsa B kabenax:

- KaxAblii KoHBepTep fAo/XeH paboTaTk Npy TemnepaTtype okpyxatLliero Bo3gyxa ot 0 °C 4o 55 "C v oTHoCUTeNbHO
BN1aXHOCTM 0T 20% [0 95%. HopmanbHaa koMHaTHas TemnepaTypa Ao/kHa 6biTb MeHee 30 "C. Hy)XXHO OTMETUTb, YTO TEM-
nepatypa 55 ‘ C npefctaBnseT HeHopMasibHOe yCNoBue, BO BPEMS KOTOPOro KOHBEPTEP, kakoxunaaeTcs. obecneynT nuTa-
HWe Harpyskun He meHee 40 MUH;

- KaXAblii KOHBEpTep Ao/KeH paboTaTb MPU HOMUHAIEHOM BbIXOAHOM HANPSXXEHUN C NOCTOSHHLIM BXOHbIM Hanps-
XeHuem, nexawum B npegenax mexay muHyc 25 % B v nntoc 12 % B;

- OTK/TOHEHME BbIXOAHOIO HanNpshKeHWs OT HOMUHAaNa NPV OTK/TIYEeHNUN 1 BKItoUeHUU 100 %-Holi Harpysku He JOKHO
BbIXOAWTb 3a npeAesnbl = 5% co BpemMeHeM ycTaHOBKM He 6onee 50 mc;

-y KaX0ro koHBepTepa [O0/IXHO 6blTb perynvpoBaHne yCTaHOBUBLLEroCs HanpsxxeHusa snpegenaxr 1% ot HoMu-
Hasia npyu HanumMm Uam OTCYTCTBUN Harpysku;

- aKycTu4yeckre NnoMexu, co3gaBaeMble KaxiblM KOHBEPTEPOM, He 0/IKHbI MpeBbiwaTe 65 46 B 1M OT NOMeLLeHus;

- KaXAblii KOHBEPTEP A0/HKEH UMETb OFrpaHnyeHne ToKa, YTOObI 3aLUTUTL KOHBEPTEP OT KOPOTKMX 3aMblKaHWiA B cuC-
Teme anekTpocHaGxeHus. MNMpegenbHblli ypoBEHb TOKa [0O/MKEH BbiTb PerynnpyemMsimM B npegenax U3aMeHeHus HoMuUHas b-
Holi MowHOCTK 0T 100 % fo0 125 %;

- Ny/NbCaunn BbIXOAHOIO HaMNpPsXXeHUa KaxAoro KoHBepTepa He AO0/KHbI npesbiwatb 1 % oT cpefHero 3HavyeHus
HOMUWHaNa BbIXOAHOTO HaMpsXeHUs Npu HOMWHAaNbHON Harpyske. Ha BbIXxoge KaxAoro KoHBepTepa A0/KHbI CTOSITb KOH-
JeHcaTopsbl, 06ecneunsarLine HA3KNI ypOBEHb NybCcalnii 1 MeloL e A0CTaTOUYHbIA 3anac aHeprumn, 4Tobsl obecneunTb
cpabaTbiBaHWe NnaBkux NpegoxpaHuTenell Npu ycnoBnax KOPOTKOTO 3aMblKaHUS;

- KaXblli KOHBEPTEp AO0/DKEH ObiTb HEBOCMPUUMUMB K HANPSXXEHNIO NOMEX NePexXoAHOro npouecca HanpshkeHnem
0 2.5 kB. oT 50 fo 2000 k'Y B hopme 3aTyxatoLleii CMHyconanbHol BOMHbI;

- KOHBEpTEpPb! JO/HKHbI 06ecneunTb U NoAAepXKaTb MOLWHOCTb, NOABOAMMYIO KO BCEM Harpy3kam npyv HOpMasbHbIX U
HEHOPMaJIbHbIX YCTaHOBUBLUUXCS YC/TOBUSAX.

- cuctema pacnpefeneHuns NoCTOSIHHOrO Toka He Ao/hkHa 6biTh 3a3eMsieHa. Cuctema Aos/xHa ocTaBaTbcs paboTo-
CNOCOGHOV a yCNnoBUAX OJHOr0 KOPOTKOTO 3aMblkaHUA Ha 3eMJt0. KOPOTKMe 3aMblkaHUSi Ha 3eMJIt0 J0/DKHbI 6bITh HEMeS-
NleHHO 0603HavYeHbl Yepes CUCTEMY UHAMKALUN aBapuy;

- Y KaX/oro KoHBepTepa Ao/KHa 6bITb He3HAUYMTE IbHAs BOCMPUMMYMNBOCTb K U3/Tly4aemMoii TenetoHOM nomexe;
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- mapameTpbl MPOBOJHMWKA MarucTpasibHOro kabens mexay KoHBepTepamu W pacnpefenutesibHbIMK LuTamm
[O/IXHbI 6bITb BbIGPAHbLI 13 YCNI0BUSA OrPaHUYeHNs NafeHns HanpshxeHus B kabesne, He npesblwaowero 5% AN kaxaoro
mMarmcTpanbHoro kabens;

- mapameTpbl NPOBOAHWNKOBAA KaXAO0 Lenu ¢ n1aBkuM npegoxpaHnTenemM Ao/KHbI BbiGupaTbCa NCXoasa U3 ycno-
BUA OrpaHNYeHns MakcuMyMa najeHuns Hanpshkenus B kabene, He npesblluaoLwero 5 % oT HomnHana (nageHve Hanpsxe-
HUSI = 2 X TOK Harpy3kun XconpoTtusrieHnekabens/m * pacctosiHme B meTpax);

- KOHBEPTEP [0/HKEH OTKI0YaTLCA aBTOMATUYECKN NPU HU3KOM BXOAHOM HanpsXKeHWUuW, Npy NpesblleHnn npeaesb-
HOro Toka B TeueHue 6onee 30 ¢ M NpeBbILIEHNM NPpeAena BbICOKOrO HanpsxeHus BTedeHne 6onee 10c. KonBeptep gon-
XEH OTKMYaTbCA BPYYHYIO MOC/e aKTMBaLMW KHOMKX OCTaHOBa aBapun. B yC/roBUAX KOPOTKOTO 3aMbIKaHWUA [OJIKHbI
BbIK/1I0YATLCA aBTOMATUYECKN BXOAHOW 1 BbIXOAHOW BbiKOYATENN;

- BBO/, BAe/iCTBME KOHBEPTEpa [0/KeH 6bITb NPeKpaLleH, eC/IN BbIXOHO Bbik/TlouaTe b NepBOHaYabHO 3aMKHYT;

- KOHCTpYKLUMeli KoHBepTepa A0/IKHbI ObITb NPeAYCMOTPEHbI ANCTAHLMOHHbIA KOHTPO/b BbIXOAHOTO HANpsXXeHnsa Ha
pacnpefennTenbHbIX WWHaX, KOrga BbIXOAHONM BbIK/lOUaTe b 3aMKHYT, U MECTHbIA KOHTPO/b, KOr4a BbIXOHONM BbIkOYa-
Teslb Pa30MKHYT.
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Mpunoxenne OA
(cnpaBo4HOE)

CBefeHNst 0 COOTBETCTBMMU CCbIZTOYHBIX MEXAYHAPO4HbIX CTaH4apTOB
CCbIJTOYHBIM HauMoHanbHbIM cTaHgapTam Poccuiickoii ®egepaumnm

Ta6nunue [OA1

O603HAYEHME CChIIOYHOTO
MeX[yHapogHOro CTaHaapTa

BETCTBUA CTaHO4apPTOB!:
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M3K 60709

M3K 60780:1998

M3K 60880:2006

M3K 60980:1989
M3K 61226

M3K 61513

M3K 62138:2004

CreneHb
COOTBETCTBUS

HoT

O603Ha4eHNe N HaMeHoBaHne COOTBETCTBYHOLLEro HaluMOHa/IbHOro CtaHaapTa

FOCT P M3K 60709—2011 «ATOMHble cTaHUuun. CUCTEMbI KOHTPO-
NA 1 ynpasneHuns, BaxHole 4ns 6e3onacHocTn. PasgeneHne»

FOCT P M3K 60880—2010 «ATOMHble 3aneKkTpocTaHuuun. Cuctemsl
KOHTPONSi U ynpaBneHus, BaxHble ANA 6e3onacHocTn. [MporpaMmMmHoe
obecneveHne KOMMNbIOTEPHbIX CUCTEM, BbIMOMHALWMNX (YHKLUN KaTero-
puin A»

FOCT P M3K 61226—2011 «ATOMHble cTaHUUN. CUCTEMbI KOHTPO-
NA v ynpaBneHus, BaxHble Ana 6esonacHocTu. PasgeneHne»

FOCT P M3K 61513—2011 «ATOMHble CTaHuun. CUCTEMbI KOHTPO-
N ¥ ynpaBneHus, BaxHble Ans 6e3onacHocTn. O6WmMH TpeboBaHnsa»

FOCT P M3K 62138—2010 «ATOMHble 3neKTpocTaHuuun. Cuctemsl
KOHTPONSA U ynpaBneHus, BaxHble ANA 6e3onacHocTu. [MporpaMmHoe
obecneveHne KOMMNbIOTEPHbIX CUCTEM, BbIMOHALWMNX (YHKLUN KaTero-
puii B n C»

* COOTBETCTBYIOLMII HALMOHANbHBI CTaHAAPT OTCYTCTBYET. [0 ero YTBEPXAEHUSI PEKOMEHAYETCs UCNOo/b30BaTb
nepeBoj Ha PYCCKWii A3bIK JaHHOTO MeXAyHapoAHOro cTaHgapTta. MepeBod 4aHHOTO MEeXAyHapoAHOro cTaHaapTa Ha-
X0AMTCS B ®efepasbHOM MHOPMALMOHHOM (DOHAE TEXHUUYECKUX PEFNIAMEHTOB U CTAH4APTOB.

MpumeuyaHune — B HacTosiwelt TabnuLe UCNONL30BAHO CleAytollee YC0BHOe 0603HaYeHe CTeneHu cooT-

- FOT— nAaeHTuYHbIe cTaHgapThl.
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