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Mpegucnosune

Lienn v npuHumnel cTaHgapTm3auum B Poccuiickoin Pefepauym ycTaHoBneHbl ®efepanbHbiM 3akOHOM OT
27 pekabps 2002 r. N? 184-d3 «O TexXHU4YEeCKOM peryaMpoBaHuv», a npasuia NpUMEHEHNS HauUoHabHbIX
cTaHgapToB Poccuiickoii ®epepauun — FOCT P 1.0—2004 «CTtaHgapTusauus B Poccuiickoii degepauuu.
OCHOBHbIE NOIOXEHUSA»

CeefeHus o cTaHgapTe

1 NOArOTOBJ/IEH ®epepanbHbiM rOoCyAapCTBEHHbIM YHUTApPHbLIM npeanpusaTueM Bcepoccuiickuii
Hay4YHO-UccnefoBaTenbCkuii UHCTUTYT CcTaHfapTusauun u cepTudmkauun B MawwmHocTpoeHun (Pryn
BHUMHMALL) 1 oTKpbITbIM aKkmoHepHbiM 06uectBom (OAO) «HAWN S nekTpoarperar» Ha OCHOBE ayTEHTUYHO-
ro nepesoja cTaHgapTa, yKkasaHHOro B nyHKTe 4

2 BHECEH TexHuuyeckum KoMUTeTOM Mo cTaHgaptusauum TK 047 «MNepensuxHas aHepreTnka»

3 YTBEPXAEH NBBEJEH B,CI,EVICTBVIE Mprka3om ®enepasibHOro areHTCTBa No TEXHUYECKOMY pery-
NpoBaHuio N meTposiornu ot 28 aekabps 2005 r. Ne 367-CT

4 HacTosiwunii cTaHaapT NAEHTUYEH MexayHapoaHoMy cTaHaapTy MCO 8528-4:1993 «3nekTporeHepa-
TOPHblE YCTAHOBKM MNEPEMEHHOr0 TOKa C MOPLUHEBLIMW ABUTaTENAMW BHYTPEHHero cropaHusa. Yactb 4.
Annapatypa ynpasreHus u KoMMyTauuoHHas annapartypa» (ISO 8528-4:1993 «Reciprocating internal
combustion engine driven alternating current generating sets — Part4: Controlgear and switchgear».

HavmeHoBaHVe HacTosALWero cTaHgapTa N3MeHeHO OTHOCUTEIbHO HaUMEHOBaHUS YKa3aHHOro Mexay-
HapoOAHOro cTaHgapTa ans npuBegeHus B cootseTcTeue ¢ FOCT P 1.5 (nogpasgen 3.5).

Mpy NPUMEHEHNN HaCTOALLero cTaHAapTa pekoMeHAyeTCcs NCMOMNb30BaTh BMECTO CCbIIOYHBIX MeXAyHa-
POAHbIX CTaH4apTOB COOTBETCTBYIOLWME UM HaLMOHa/IbHblE CTaHAAPTbl, CBEAEHNA O KOTOPbIX NPUBEAEHbI B
[ONONHUTENIBHOM MPUNOXEHUN A

5 BBEJEH BIEPBbIE

MHopmauus 06 U3MEHEHMSAX K HACTOSILLLEMY CTaHAapTy Ny6avkyeTCsl B eXerofHo n3jaBaemMom
MH(OPMaLMOHHOM YKa3aTe e «HauuoHanbHble CTaHAapTbi», a TEKCT U3MEHEHUt NNoNpPaBoK — B eXemMe-
CSAYHO M3aaBaeMbIX MHDOPMALMOHHBIX YKasaTensax «HaumoHa bHble CTaHaapThi». B ciyyas nepecMoTpa
(3aMeHBbI) MM 0T MEeHbl HACT OSALLEr0 CTaHAapTa cooTBe TCTBYLLee yBegoMeHne byaeT ony6/MKoBaHo
B ©XXEMECSYHO N34aBaeMoM MHGIOPMaLMOHHOM yKaszaTene «HaunoHanbHble cTaHaapThi». COOTBETCTBY-
loLLas HchopMaLysl, yBeJOM/IEHNE N TeKCT bl pasMelLalo T cs Takxke B MH(opMaLoHHO cucTeme o6Llero
Nnofb30BaHUA — Ha ohmumansHOM caliTe ®efepasibHOro areHTCTBa N0 TeXHUYECKOMY PeryimpoBaHuio 1
MeTponoruu B ceTu HTepHeT

©CrtaHpgapTuHpopm, 2006

HacTosuii cTaHfapT He MOXeT 6bITb YACTUYHO U MOJIHOCTLI0 BOCMPOU3BEAEH, TUPAXUPOBAH U pac-
MPOCTPaHEH B kKayecTBe 0(huLManbHOro U3faHus 6e3 paspelleHns ®efepasbHOrO areHTCTBa No TEXHUYECKO-
MY perysiupoBaHuio 1 MeTposiorumn
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BeBegeHve

HacTosiwmii ctaHAapT BXOAUT B KOMMJIEKC CTaHAAPTOB «deKTpoarperatbl NepeMeHHOro Toka ¢ NpuBo-
[OM OT ABUraTens BHYTPEHHEro cropaHvsay», BKlvawLwuii B cebs:

FOCT P NCO 8528-1—2005 YacTb 1. [puMeHeHne, TEXHUYECKUE XapakTePUCTUKN 1 PeXNMbI paboTbl

NCO 8528-2:1993 YacTb 2. isuratenu

FOCT P NCO 8528-3— 2005 YacTb 3. [eHepaTopbl NepeMeHHOro Toka

FOCT P ICO 8528-4—2005 YacTb 4. YcTpoiicTBa ynpaB/ieHus n annapatypa KOMMyTaLuoHHas

FOCT P MCO 8528-5— 2005 YacTb 5. SnekTpoarporatbl

FOCT P NCO 8528-6—2005 YacTb 6. MeToAbl UCNbITaHWIA

NCO 8528-7:1993YacTb 7. TexHuyeckme geknapauny Ans TeXHMYecknx TpeboBaHmnii U NpoeKkTUpoBaHus

FOCT P NCO 8528-8—2005 YacTb 8. 3nekTpoarperaTbl Masioli MOLWHOCTW. TexHnyeckne TpeboBaHns un
MeTOAbl UCTbITAHWIA

NCO 8528-9:1993 YacTb 9. Vi3mepeHue 1 oLeHka MexaHu4eckoii Bubpawum

NCO 8528-10:1993 YacTb 10. /I3mepeHue BO3AYLLIHOrO WyMa METOAO0M ornbatoLeli NOBEPXHOCTH

MNCO 8528-11:1993 YacTb 11. luHAMUNYECKNE CUCTEMbI HEMPEPBLIBHOTO 3/1EKTPOCHABXEHUS

FOCT P NCO 8528-12—2005 YacTb 12. ABapwuiiHOe 3HeprocHabxeHue cuctem obecneyeHus
6e3onacHocTu
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HALWOHA/NbHBLINR CTAHAAPT POCCUWNCKOWN GENLEPALUMN

ONIEKTPOAIPErATbl TEHEPATOPHbIE MEPEMEHHOIO TOKA C NMPUBOAOM
OT ABUTATENA BHYTPEHHEIO CrOPAHNA

YacTtb 4

YcTpoiicTBa ynpaBneHus u annapaTtypa KOMMyTaLMoHHas

Reciprocating internal combustion engine driven alternating current generating sets.
Part 4. Controlgear and switchgear

JNaTta BBegeHns — 2007—01—01

1 O6nacTb NpUMeHeHUA

HacTtoawuii ctaHgapT ycTaHaBnnBaeT TpeboOBaHUS K yCTPOUCTBaAM ynpaB/ieHUs U KOMMYTaLMOHHOM
annapaType reHepaTopHbIX 3/1eKTpoarperatoB NepemMeHHOro Toka c NpMBOAOM OT iBUraTe st BHYTPEHHEero cro-
paHusi (panee — anekTpoarperarbl).

HacTosAwuii cTaHfapT pacnpocTpaHaeTcs Ha anekTpoarperaTbl, NpegHasHauyeHHble 415 NPYMEHeHNs Ha
Cylle 1 Ha Mope.

HacTtoawuii ctaHgapT He pacnpocTpaHsAeTcs Ha afekTpoarperatbl, NPUMEHsieMble Ha camoseTax,
Ha3eMHbIX aBTOTPaAHCMNOPTHbIX CPeACTBAaxX M IOKOMOTUBAX.

Mpu NpeabABNEHNN [ONONHUTENbHLIX TPe6GOBaHWI K anekTpoarperatam crneunanbHoro NpUMeHeHus,
HanpvmMep Ucnonb3yembiM AN ob6ecneyeHns 60MbHNL, BbICOTHbLIX 34aHUIA 1 ApYyrux 06bEKTOB, Tpe6oBaHNA
HacTosLero ctaHaapTa ABNAITCS NPUOPUTETHLIMMU.

HekoTopble NOMOXEeHNS HACTOALEro cTaHAapTa MOryT 6biTb MCMOb30BaHbI A1A 3/1eKTpoarperaTtos ¢
ApYTUMK TMNaMu NepBUYHbLIX ABWUraTesieil, HanpyMep NapoBbIMW ABUTATENSAMU W Fa30BbIMU ABUTATENSAMM,
paboTawlwmmy Ha 6uorase.

QnekTpoarperaTbl, NPUMEHSAEMbIE Ha Cyfax N B NPUOPEXHBIX COOPYXEHMUAX, AO/KHbI COOTBETCTBOBATL
[LONONHUTENbHLIM TPEGOBAHUAM B COOTBETCTBUM C TEXHUYECKON LOKYMEHTaLMeld, COracoBaHHOM ¢ 3aKka3uu-
KOM.

Mpy HEO6XOANMOCTH BbIMOIHEHMSA CNeLanbHbIX TPe60BaHWA, NpeabABASEMbIX 4PYTUMU OpraHn3auns-
MW, HANPUMep opraHaMu rocyapCTBEHHOM UM MECTHO BNacTU, MHCNEKTUPYOLWMMIY opraHusaumsmm, obec-
neyeHne Takux Tpe6oBaHUi [,OMKHO ObITb COTIaCoOBaHO MEXAY N3rOTOBUTENIEM W 3aKa3UNKOM.

TpeboBaHusi, He yCTAHOB/IEHHbIE B HACTOSILLEM CTaHAapTe, fLO/MKHbI BbITb COrNacoBaHbl MeXay N3roTo-
BUTE/IEM 1 3aKa34MKOM.

2 HopwmaTtvBHbIE CCbIIKU

B HacTosALweM cTaHAapTe UCNO/b30BaHbl CChISIKM Ha CriefytoLue cTaHaapThbl:

M3K 38:1983 CTaHAapTHble HanpsXxeHus

M3K 158:1970 Annapatbl ynpas/fieH!si HU3KOBOJIbTHbIE. HacTb 1. KOHTakTopbI

M3K 298:1990 YcTpoiicTBa ynpaB/ieHUsi U KOMMyTalMOHHas annapaTtypa nepeMeHHOro Toka B MeTasi-
JINYECKOM KOpnyce Ha HOMUHas/IbHble HanpsXXeHus cebiwe 1kB 1 o 52 kB Bk1ounTensHo

MCO 6826:1982 lNopLuHeBbIe ABUraTenn BHyTPeHHero cropaHus. NMpoTuBonoxapHasa 3awmra

MCO 8528-1:1993 SneKkTporeHepaTopHble yCTAHOBKM NEPEMEHHON0 TOKa C NOpPLUHEBbLIMY ABUraTeIamm
BHYTPeHHero cropaHus. Yactb 1. [lpumeHeHne, TEXHNYECKMNe XapakTepucTmkn 1 napaMmeTpbl

NCO 8528-3:1993 dnekTporeHepaTopHble YCTAHOBKM NEPEMEHHOr0 TOKa C NOPLUHEBbLIMY ABUraTeIamMmmn
BHYTPeHHero cropaHus. Yactb 3. [eHepaTopbl NepeMEHHOr0 ToKa A1 rTeHepaTopHbIX arperaTos

N3paHne odbunynansHoe
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MNCO 8528-5:1993 SnieKkTporeHepaTopHble YCTAHOBKN MEPEMEHHOr0 TOKa C MOPLUHEBLIMU ABUraTENSAMN
BHYTpPEHHero cropaHus. YacTb 5. dnekTpoarperatbl

M3K 60034-1:2004 Bpalatoumecs anekrpuyeckme MauHbl. Yactb 1. HOMUHasIbHbIE 3HAYEHUS U IKC-
nayatalMOHHble XapakTepucTukm

M3K 60439-1:1992 HU3KOBO/IbTHbIE KOMM/IEKTHbIE YCTPOCTBA yNpaBneHns 1 kommytauun. Yactb 1.
TpeboBaHMA K yCTPOACTBaM, MPOLUEALLINM NOSIHbIE UK YACTUYHbIE TUNOBbLIE UCTIbITAHUS

M3K 60947-1:1999 Hu3koBO/IbTHAsA KOMMYyTaLMOHHaA annaparypa un annapaTypa ynpasnieHus. HYacTs 1.
O6uwune TpeboBaHNs

3 O6uwue TpeboBaHMA K 060pyA0BaHUIO

3.1 MoHTax

YcTpoiicTBa ynpaBneHus 1 KOMMyTaLMOHHasa annapaTtypa MoryT 6biTb YCTaHOB/EHbI HA 31eKTpoarpera-
Te WAn oTAEeNbHO B OAHOM nnn 6onee wkadax.

3.2 KoHcTpyKuua

YcTpoiicTBa ynpasneHus, paboTaoLine npy HOMUHaNIbLHOM HanpshXeHnn Ao 1 kB, 4OMKHbI COOTBETCTBO-
BaTb Tpeb6oBaHUAM M3IK 60439-1. npu HOMUHANbHbIX HANPsHXeHUsAx oT 140 52 kB — TpeboBaHnam M3K 298.

3.3 Pabouee HanpsxeHue

3HaueHns paboumx HanpshkeHuin — no M3K 60439-1 n M3K 298.

3.4 HomwuHanbHas yactoTta

YcTpoiicTBa ynpaBfeHns n KOMMyTauuoHHas annapatypa f0/DKHbl MMeTb pabouyio 4acToTy, PaBHYHO
HOMMWHabHOW YacToTe afilekTpoarperara.

Ecnu He oroBopeHo MHOe, TO fonycTuMble paboune npegenbl 0MKHbI COOTBETCTBOBATL yKa3aHHbIM B
MNCO 8528-5.

3.5 HoMUHanbHbIA TOK

HoMuHanbHbI TOK KOMMYTaLWOHHOW annapaTtypbl BbIGMPAKT C yYETOM MOLLHOCTEN, NnoTpebnsemMbIx
BCEMW YCTPOWCTBaMM Lienu ynpasneHus. TOK He AO/KEH Bbi3blBaTb HArpeB Kakoro-nn6o 13 KOMNOHEHTOB KOM-
MYTUPYEMOWi LLenu BbiLle npeaenbHbIX TeMmnepaTyp, ycTaHOB/AeHHbIX B MOK 60439-1 n M3K 298.

Mpy HANMYMM HECKONBKMUX Lienei ynpaBaeHUss MoOXeT NPOU30ATU CHUXKEHVEe HOMUHANBHOIO TOKa KOMMY-
TalMOoHHON annapaTypbl. B aTom cnyyae BbIGOP HOMWUHA/IBHOTO TOKa KOMMYTaLMOHHOW annapaTypbl ocyllie-
CTB/IAOT C Y4ETOM MaKCMMasibHOro Toka faHHOW Lenu.

Mpu BbIGOPE HOMWHA/BLHOIO TOKa KOMMYTaLWOHHON annapaTypbl HEOOXOANMO YUNTbIBaTb M3MEHEHNS
HanpshxeHus BO BpeMs paboTbl reHepatopa (nogpasgen 12.3 MK 60034-1).

3.6 Hanps)eHue B uenun ynpaBneHus

HanpsixeHve B Lenax ynpasnieHns He Ao/HKHO 6bITb 60n1ee 250 B. PekomeHAy0TCA cregyolme 3Have-
HUA HanpsHKeHUs:

- ANa nepemeHHoro Toka: 48.110.230 (250)1 B;

- ANA NOCTOsAHHOro TokKa: 12.24.36,48.110.125 B.

Mpu meyam ne 1— Onsa o6ecnedeHnss HafexHON paboTbl YCTPOICTB HEOBXOAUMO YUWUTbIBaTb NpefesibHble
3HAUYEHUSA OTK/IOHEHNA HaMpPsSKEHUs NMUTAHUS Lenei ynpasieHus.

3.7 Cuctema cTapTepHbIX akkyMynAaTOPHbIX 6aTapei

3.7.1 Tpwn nycke aBuraTens anekTpuyeckMm cnocobom cnegyet NCNOb30BaTb akkyMyIATOpHbIe 6aTa-
peun eMKOCTbI0, JOCTATOUHO A/15 06ecneyeHnsa HafexHOoro nycka B MHTepBasie TemnepaTyp OKpyxatoLen cpe-
[bl. YCTAHOB/IEHHOM YC/I0BUSIMU 3KCMTyaTauum.

He fonyckaeTcs NCNoNb30BaTh YHACTUYHO pa3psXeHHbIe akkyMyATOpHble 6aTapen.

Mpy NUTaHWK Lenen ynpaBneHns OT CTapTepHbIX akKkyMynsSTOPHbIX 6aTapeli nx eMKoCTb A0/KHa o6ec-
neynBaTb HaAEXHYH paboTy yCTPOICTB ynpaBneHns B NI060OM pexume, faxe Npu NpokpyTke ABuUratens.

3.7.2 TMogsapaaky akkymynaTopHbIX 6atapei, nogkaoyaemblx napaniefnibHo notpebnsaemMbiM Lensm,
paspsag KOTOpbIX NPOVCXOANT TOMbKO B CllyYae OTKNIOUEHNS UCTOYHUKA NUTAHWSA WX NPU MUKOBbIX Harpyskax,
Heob6xoAnMMOo obecneunBaTb CTaLMOHAPHBIM 3aps4HbIM YCTPOWCTBOM, a4anTVpOBaHHbIM K MUTaHUio noTpebu-
Tenei.

MoLLHOCTb Takoro 3apsagHoOro ycTpoiicTea AO0/MkHa obecneunBatb NUTaHWe YCTPOWCTB ynpaBieHus u
noga3apsaaky akkyMynAaTopHbIX 6aTtapei B Te4eHne yCTaHOB/IEHHOTO BPEMEHN.

" 3HayeHMe He pernameHTuposaHo M3K 38.



FOCT P NCO 8528-4—2005

3.7.3 Ecnv gBuratenib BHyTPEHHEro cropaHusi 060pyAoBaH 3apsHbIM reHepaTopoM € MexaHU4yecknum
NpMBOAOM, 3apAAKY akKyMynAaTOPHbIX 6aTapeii ocyL,ecTBAAOT OT 3TOr0 reHepaTopa npu paboTatoliem aBura-
Tene. CTauvoHapHoe 3apsaHoe yCTPONCTBO MOXeT obecneynBaTtb NMTaHNEM YCTPOCTBA yNpaBieHns, a Tak-
Xe obecneumBaTb Nog3apaAKy akkyMynaTOpHbIX 6aTapeli npu HepaboTatoLem aBuratene.

3.7.4 3apagHoe ycTpoiCcTBO A0/MKHO ObITb UCMIPABHbLIM, YTOGbI HE NPOU3O0LL/IO NPEBbILLEHE HanpsXe-
HMA NpuW 3apsfKe akKyMynsaTOpPHbIX 6aTapeli W, Kak cnefcTBue, NoBpexaeHne yCTPONCTB, NOAKMIOUYEHHBIX K
37O Lenu.

3.7.5 TMageHve HanpsHxeHNs B NpoBOAAaX MOAaumn 3/1IeKTPONUTaHUSA K 3/IEKTPOCTapTepy He AO/IKHO npe-
BbllLATb 8 % NajeHnss HOMUHAaNbLHOTO HaNPSHXXEHUSA NPU NPOKPYTKe ABUraTens.

3.8 YcnoBus okpyxatuwei cpeabl

HopmasnbHble ycnoBus akcnsyaraunmn anektpoarperatos — no MK 60439-1 nM3K 298.

Ecnn ycnosua akcnnyataumm He COOTBETCTBYIOT Yka3aHHbIM B MOK 60439-1 n M3K 298, nsrotosurtens
JomkeH obecneynTb paboToCNOCOOHOCTL 3NIeKTpoarperaToB B YC/I0BUSX, YKa3aHHbIX B CMeLnanbHOM corna-
LEHUU MEeXAY N3roTOBUTENEM U 3aKa34MKOM.

Mpu paboTe anekTpoarperarta B NOMeLLLEHNMN, B KOTOPOM YCTaHOB/IEHO Apyroe o6opyaoBaHne, Heo6xo-
AMMO YyUnTbIBaTb BAIUSIHWE BblAENSEMOro aTuM 060pyA0BaHNEM Tensa Ha TemnepaTtypy OKpyxatoLuel cpegpi.

3.9 OrpaxpgeHunsa n cTteneHb 3awmnTbl

OrpaxfeHus ona afnekTpoarperaTtoB onpeaensioT U BbiGuparT ¢ yueToMm TpeboBaHuin M3K 60947-1.
CreneHb 3awunTbl — no M3K 298.

4 KommyTaumoHHasa annapaTtypa

KommyTauuMoHHas annapatypa fo/mkHa 06ecrneynBaTh BKIOUEHWE BCET0 060py40BaHNSA CUTOBOI LENU.

Mpu Heo6X0AMMOCTY KOMMYTALMOHHASA annapatypa MoXeT 6bITb JON0/IHEeHA BXOAHLIM 6/10KOM CETU U
pacnpegenuTesbHbIMU YyCTPONCTBaAMMU.

TuNoBbIE CXeMbl KOMMYTALVMOHHOV annapaTtypbl 3/1EKTpoarperaTos nNpuBefeHbl Ha pucyHke 1.

A — KOMMYTaLMOHHOE YCTPOICTBO O4MHOYHOTO 3/1eKTpoarperara;
B — KOM6MH/MpPOBaHHOE KOMMYTALMOHHOE YCTpoiicTBO (ganee — KKY) «reHepatop — ceTbl* (B OCHOBHOM A/1s

napannenbHoli pa6oTbl).

C — KKY anekTpoarperata co BCTPOEHHbIM NepekoYvalo MM KOMMYTaLMOHHbIM YCTPONCTBOM C 3/1eKTpuYyeckoit
UM MexaHU4eckoi 6/10KMPOBKOIA (B OCHOBHOM A1 pe3epBUPOBaHNS CETH)

D — KOMMYyTaLMOHHOe yCTPOICTBO aneKkTpoarperaTa ¢ AUCTaHUMOHHbIM KKY (B OCHOBHOM A151 pe3epBrpOBaHUSA
ceTn)

PucyHOK 1 — CxeMbl KOMMYTaLUMOHHbIX YCTPOWCTB 3/1eKTpoarperaTos
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Bce KOMNOHEHTbI KOMMYTALMOHHOW annapaTypbl JO/KHbI COOTBETCTBOBATL YC/IOBUAM 3KCnyaTauum
anekTpoarperata u obecneuymBaTb 3afaHHble NokasaTenu, a Takke obecneynBatb ero paboTocnocob6HOCTbL
npy 3NeKTPONUTaHWUN OT CeTH.

4.1 YCTpOWCTBO BK/IOUYEHUS HArpy3Ku

HoMmuHanbHoe 3HaueHvie Toka A1 BCeX yCTPONCTB BKIIOYEHNSA HArpy3Kn JO/IKHO BbIGUPaTLCA N0 Makcu-
MasibHOWN ANNTENbHOM MOLLHOCTU 3fekTpoarperarta, npyM 3TOM [O0/KHA yunTbiBaTbCA Tpebyemas kateropus
o6¢cnyxmBaHus (06b14HO AC-1 noM 3K 158).

MprumMmeuvyaHune 2 — MNpu 6oNbLlWOK BEPOATHOCTU MpeBblleHns AC-1 e akcniyaTauuu AOJSHKHA YUUTbIBATbLCS
3a/laHHan N3roToBUTeNIeM 3aMblkatoLias M/Mnn pasmblkatoLLas CNoCoGHOCTb YCTPOCTBA BK/IIOUEHWSA HArpy3Ku.

Mpy nogaye NUTaHWA Ha Harpy3Ky 0T MarmcTpasnbHOl ceTn Yepes KOMMYTaLMOHHbIe annapaThl 3/1eKTPo-
arperata HOMUHasbHbI/ TOK YCTPOCTBA BK/OYEHWNA CETU He A0/MKEH NPeBbIlaTb HOMWHAIBHOTO 3HAYeHUs
TOKa KOMMYyTaLMOHHOI annapaTypbl a1eKkTpoarperara.

3aka3uuk fo/HKeH ykasaTb TpebyeMoe YMc1o NoJCcoB, KOTOPOe A0/HKHO COOTBETCTBOBATL Tpe6OBaHM-
AIM OpraHOB 3HEProHa30pa B MecTe 3KcnyaTalumn aneKkTpoarperaTos.

4.2 ABapwuitHblil TOK

KommyTauvoHHas annapartypa v kabesm Ao/KHbI BblAepX1BaTb KDaTKOBPEMEHHbIE Meperpy3ku no ToKy.

3aka3umK fO/HKEH yKasaTb 0 HE0O6X04MMOCTM 3aWnTbl BXOAHOTO 6/10ka CETWM OT KOPOTKOTO 3aMblKaHUs
(M3K 60439-1).

3almTy OT KOPOTKOro 3aMblkaHusi 0b6ecneymBaloT NyTeM OrpaHuMYyeHus Toka (Hanpumep, C NOMOLLbIO
aBTOMaTUYeCKOro BblK/OYaTe s, N1aBKOro NpefoxXpaHnTens, pene Toka).

MpW HaNMYMKM 3aLUTbl OT KOPOTKOTO 3aMblKaHUSI KOMMYTaLMOHHbIE YCTPOCTBA, kabenn 1 NnpoBoaa BbloU-
palT C y4eTOM TOKa KOPOTKOro 3aMblKaHus.

4.3 Kabenu nnposoga

Temnepatypa Harpesa kabesnei 1 NpoBOAOB He AO/HKHA NPeBbIWaTh NpeAesbHOV TeMnepaTypbl Harpesa
n3onaumn.

Kabenu gomxHbl 6bITb pacnosioxeHbl Takum 06pa3om, 4To6bl paccerBaemMoe UMy TENI0 He OKasbiBasio
B/INAHMA Ha paboTy y3/10B 1 6/10KOB, pacnosioXeHHbIX B HeNOCPeACTBEHHOW 61130CTW.

MafeHne HanpskeHUs B COeAVHUTENbHbIX MPOBOAAX A0/HKHO COOTBETCTBOBATL TPEOOBAHUAM KPYHKLMN-
OHVMPOBAHUIO 31IeKTpoarperaTa.

KOHCTpyKUMA kKnemMM Ao/mxHa o6ecneymBaTb BO3IMOXHOCTb NPUCOeANHEHNS NPOBOAOB U Kabenel cooT-
BETCTBYIOLLEr0 CeYEHUS VI BblAEPXMBATb TaKMe Xe 3Ha4YeHUs ToKa, Kakvie BblAePXNBatoT COeANHAOLLNE NPOBO-
ha nkabenu.

Kabenu v WnHbl AO/MKHbI 6bITb HALEXHO 3aKpensieHbl.

4.4 3awuTtareHepartopa

KoMMyTaumMoHHY0 annapartypy BbIOUpatoT ¢ yHeTOM NPUMEHEHNA CTaHAAPTHbIX 3aLNTHBIX YCTPONCTB.

Mpn NpOeKTUPOBaHWM 3alUTHLIX YCTPONCTB reHepaTopa AO0/MKHbI ObliTb Y4YTeHbl Tpe6oBaHWUs
M3K 60034-1.

MN3roToBuTENb rEeHepaTopa AO/MKEH yKa3aTb cneaylolme napaMmeTpsbil:

a) TOK KOPOTKOrO 3aMblkaHWs, KOTOPbIA BblAEPXNBAET reHepaTop, U NPOLO/MKUTENbHOCTb ero Bo3aei-
cTBUS;

b) peakTUBHblE CONPOTUB/EHNSA B NOyNEPEX0AHOM 1 NePEXOAHOM pexrMax c ykazaHnem COOTBETCTBY-
IOLLLMX MOCTOAHHbIX BPEMEHMU;

C) HanpshkKeHus nepexoAHoro npowecca npu CTyneH4aTom U3MEHEHUN Harpysku.

5 Cnocobbl ynpaB/ieHUs af1eKTpoarperatom

Cnoco6bl ynpaBneHus afekTpoarperatom onpeensoTcs MeTogaMu Bo3eicTBYS Ha nocnefoBaTe b-
HOCTb onepauuii ynpaenexus. B Ta6nuue 1 npuBefeHbl napameTpbl COOTBETCTBYHOLLMX YCTPOACTB, KOTOpble
yCTaHOB/IEHbI Ha 3nekTpoarperaTe.
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Ta6nunya 1— MapameTpbl YCTPOCTB ynpaBieHusa afekTpoarperata”

TouyHOCTb
KOHTPONSt
npefensHoro CreneHb Tpe6osaHUA CreneHb Tpe6oBaHus
Bupg curHanunsauvn
3HaYeHust -
HavmeHoBaHWe napameTpa 1 M3MepuUTesbHbINA
npr6o,
Heo6- Tpe- Peko- proop Heo6- Tpe- Peko-
BbICO-  HU3-
xogn 6yeT-  MeH- xoau- ByeT- MeH-
Kasi Kast
KO ca  pgyetcsa MO o nayetcsa
MpeBbileHVe  CKO-
pocTtun2l X — — — — — —
OTka3 nyckabsl 4> - — — X - CseToBas u/van 3BYKO-
BasA curHanmsauynnaldl' 4l - X —
HanpsxeHne 6aTta- CeeToBass w/wvnum 3BYyKO-

pendl 4> —_ X —_ X _ Bas CUrHanmnsaymna*l _ _ X
HeucnpaBHOCTbL 3a-

pagHoi 6aTtapens* 4l - - - X - - _
YpoBeHb TOnNnsa3l4> X X — X - CseTtoBass u/wnu 3BYyKO-

Bas cUrHanmsauus - - X
[laBneHne nyckoBOro ABTOMaTuYeckuii  mopay-
BO3ayxadl 4 - X - X - NAUNOHHLIA curHan gns ase-
TOMaTUYECKNX reHepaToOPHbIX
YCTaHOBOK X
MoBTOpHbIN nyckB — - — — X - —
3apepxka cpabatbl-

BaHWA 3aWnTbl - - X — — — _
3ajepxka nyckasl - - - X - — -
3ajepxKa 0OCTaHOBKMU

npyu  OTK/OYEHUN  Ha-

rpy3Kkun X
OTK/IOYeHNe npepbl-

BaTesisi reHepaTopa noc-

ne yMEeHbLIEHNA Harpys-

Kn3t " *> X
Bbi6op pexuma pa-

60TbI3 - - — X - — —
YacTtoTa — — — — — YacTtoTomep. ABOWHO

n3MepuTeslb  4acToTbl  Npu

CUHXPOHM3aLNN X
3awwuTta no yacrtorte 2 X X — — X = —
HanpsxeHune — — — BonbtmeTp*2 X — —
3alwumuTa no Hanpsxe-

HUO3 X X - X - - -
YcTtaHoBKa  CKOpoC-

™a —_ _ —_ X _ —_ _
YcTtaHoBKa Hanpsixe-

Hua'0 — — - X — — _
NHpovkauma  OCHOB-

HOro HanpsixeHus'11 — — — X — — —
MpeaBapuTenbHbIi

nporpes cuctembl 3 — — — _ X _ _
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MpogonxeHve Tabnuubl 1

TouyHOCTb
KOHTpONsA
npeaensHoro CreneHb TpeboBaHWA

3Ha4yeHnA
HanmeHoBaHve napameTpa

Heo6- Tpe- Peko-
xoan- 6yeT-  MeH-
MO ca  pgyeTes

BbICO- HK3*
Kasi Kast

Bpemsa paboThbl, Yy — — _ _ _

Tok - - - - -

AKTVBHas MOLLYHOCTb - . -

KoadhpumumneHT mouy-
HOCTU - - —

PeakTnBHas MoLy-
HOCTb - — _

CuHXpoHM3Mpytouiee
ob6opyaoBaHunell7 1 - — X — _

3awmTa oT KOPOTKOro
3aMblKaHusA X - X — —

3awmTta OT nepe-
rpysKku X - X — —

3awmrta OT TOKOB
neperpysku ¢ 3afepxkoii
no BpeMeHun''1 X X

3aumTa OT TOKOB ne-
perpyskn Cc orpaHuye-
HUeM Hanps>XxeHusa's X X

HanpaBneHHaa  To-
KoBas 3awuta 2bpb X — - X —

3awmTa oT o6paTHoOW
MOLLHOCTU - - - X -

YCTpPOWCTBO  OTK/IIO-
YeHNsA CUCTEMbI®' - — - X _

YCTpOWCTBO oOrpaHu-
YeHUsi peakTUBHOroO TO-
Ka®* b X

3auwmTta cuctembl OT
3amMblKaHUA Ha 3eM/1to - - - - X

3awmra craropa OT

3aMblKaHWA  Ha  3em-
<

no<! « X
3awmta OT Aud-

dhepeHumnanbHoro TO-
Kar>f|, mi «g

3awmrta OT Hecum-
MeTPUYHOW Harpy3kul'l X — — - X
CKopocTb - — — — X

JNaBneHne cmasou-
HOro macrna X X

Bupg, curHanuzaumn
N V3MepuTeNbHbIN
npuéop

CueTumk 4acoB paboThbl

AMnepmeTp ANA Kaxpaown
hasbl

N3meputenb aKTUBHOW
MoLwHoCcTN2"

N3meputenb koadhpu-
LueHTa MOLWHOCTH

M3mepuTensb peakTUBHOIA
MOLLHOCTY

CUHXPOCKOM, BOSIbLTMETP
U namnbl CUHXPOHM3aLUN

TaxomeTp

JaTuuk pgaBneHua cma-
304HOTO Macna

Tpe-
6yet-

ca

CreneHb Tpe6oBaHUs

Peko-
MEeH-

nayetcsi
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Mpopomkenne Tabamubl 1

TouHOCTb
KOHTpONA
npeaenbHOro CreneHb TpeboBaHMA CreneHb TpeboBaHVA
Bupg curHanunsaumn
3HayeHus .
HanmveHoBaHve napameTpa W M3MepuUTesbHbIN
Heo6- Tpe- Peko- npuGop Heo6- Tpe- Peko
BbICO-  HU3-
xoan- 6yeT-  MeH- xoan- GyeTt- MeH-
Kas
MO ca  pyetca MO (o] ayetca
TemnepaTypa cma- Aatumk TemnepaTypbl
304HOro mMacna X — _ — X CMa304HOro mMacna — — X
YpoBeHb CMa304HOro
Macna — X — — X — —
Temnepatypa ox- [AaTunk Temnepatypbl OX-
NnaxaeHus gsuratens X — X — — naxaeHuns — X —
Temnepatypa ox/na-
autens geuratenad —_ X — X — —_ —
Temnepatypa  pas-
pbiBa peMHs*8 — — X — — — —
HencnpaBHOCTb BeH-
TUNATOpa OXNaxaeHus — — — — X — -
TemnepaTypa oTpa- [latumk TemnepaTypbl OT-
60TaBLIMX ra3osB X — — —_ X pa6oTaBLINX ra3oB — — X
Myck — — — — X JaTtunk nycka - - X
3awuTta OT neperpe-
Ba’™ X _ _ _ X — —
3awmrta poTtopa OT
3aMblkaHUA  Ha  3eM-
1045 » X
MoTepa akcnnyarta-
LMOHHOW 3awwuTbl Ol m,a” — — — — X — — — —

' lna anekTpoarperaTtoB ChneuvasbHOINO HasHa4eHWs WM  3JfieKTpoarperaToB CreuunasibHbIX TUMNOB MOryT
notpe6osartbCcs Apyrve uUnv AOoNosHMTEeNbHbIe NapameTpbl.
Kak npaBuio He NPUMEHSAIOT AR 3NeKTpoarperatos MOWHOCTLIO A0 100 k8 T.
MpUMeHAI0T AN aBTOMaTUYeCKN ynpaBnsieMblX a/leKTpoarperaTos.
4 MpumeHsIOT 4NA YyCTaHOBOK 6e30nacHOCTU.
6l MpuMeHAIOT ANA ABUraTeneit, 3anyckaembiX C MOMOLLbIO CXaTOro BO3AyXxa.
6l MpuMeHAIOT ANa AgBuUrateneii, 3anyckaemblX C MOMOLLbIO 3/1eKTPUYECKOro nycka.
71 TIpUMEHSAIOT ANA reHepaTOpPOB HU3KOro HanpsixeHus 6onee yem 2MB A
8 MpumeHAIT Npy NapannenbHoin paboTe rocyapCTBEHHON dHEPreTMYeCKON CUCTEMbI U KOMMEPYECKOWA.
MpuMeHAIOT Npn 6e3paspbiBHOM Mepek/loYeHnn a/ieKTpoarperaTa Ha nuTaHme OT ceTu.
MNMpuMeHsIOT Npu NapasienbHoi paboTe aneKTpoarperaTtos.
MpMMEeHAIOT NpU KOHTPOse rnaBHOro/pe3epBHOro arperara.
© Ana nonyyeHWs CesIeKTUBHOCTU MpeAnoyTUTeNbHa 3afepxka Mo BpPemMeHu A1 3aWuTbl OT KOPOTKOro
3aMblKaHUA, a TakKxe 3awuTa oT Neperpys3kn npu o6paTHO3aBUCUMON 3aepXKe BPEMEHU.
3> MNpoBepky MNpPOBOAAT, ecnu reHepatop o6ecneynBaeT HeAOCTATOYHbI YCTAHOBUBLUMIACA TOK KOPOTKOro
3aMblKaHUSA.
4> TpUMEHSAIOT A1 reHepaTopoB BbICOKOro HanpshXeHus.
/4) MpUMeHAIOT Npy ANNTE/IbHOM OTK/IOHEHUW HanpshKeHWs a KOMMep4eckoi aHepreTuyeckoii cucteme (6onee
£ 5 %);

=3

MpoBepky (KOHTPONb) NapameTpa NPOBOAAT HA HEBO36YXXAEHHOM reHepaTope.
w: TpUMeHSAIOT B cnyyvae ANUTeNbHOM pa6oTbl anekTpoarperaTta npu YpesMepHoii Hecb6anaHCMPOBaAHHO Harpy3ke
cucTeMbl, a Takxke A5 3aWuUTbl OT o6pbiBa hasbl.
™) MpumeHsoT 4ns ABUraTenel ¢ BO3AyLUIHLIM OXIKAEHNEM.
*» O6bIYHO He MPUMEHSAIOT AN reHepaTOPOB BbLICOKOTO HaMpPsXXeHUs C TepMOpe3UCTOPHbIMK AaTynkamu
TemnepaTypbl, PacrnosioXXeHHbIMU B 06MOTKax cTatopa.
*‘ O6bIYHO He MPUMEHAIOT B 6eCLeTOYHbIX reHepaTopax.
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OKoHuaHve Tabnmubl 1

2" TpuUMeHSsIIOT ANA cpefHe- U MasiorabapuTHbIX 3MeKTpoarperaTos.

221 Tlpn HEo6X0AMMOCTU MPUMEHSAIOT BOJIbTMETP C nepekstoyvaTenieM A/ U3MepeHus TpexdasHbIX HanpsXKeHui.
Mpun CUHXPOHM3aLMM NPUMEHSIOT ABOWHON BONILTMETP.

2J| N3mepeHne no ogHol dhase AOMNYCTUMO, KOrfa Harpyska CMMMeTpuyHa.

MpumeyaHune — B HacTosiwel TabNnULE NPUHATBLI CIeAYHOWMNE YC/IOBHbIE 0603HAYEHUS:
* “» — 3HauyeHue napameTpa y4uTbIBaloT.
«— »— 3HayeHue napamMeTpa He yuuTbIBalOT.

5.1 Py4yHOW Nyck — py4yHas ocTaHoBKa

[LaHHbIl cnocob ynpaBneHus 06bIYHO NMPUMEHSAIOT B 3N1eKTpoarperarax MOLWHOCTbI0 Ao 20 kBT. He 060-
PYAOBaHHbIX YCTPOCTBAMM aBTOMaTUYECKOW 3aLUThI.

5.2 DneKkTpuyecknii Nyck — pyyHasa ocTaHOBKa

[JaHHbIl cnocob ynpasneHns 06bIYHO NPUMEHSAIOT B aNieKTpoarperaTax, 060pyaoBaHHbIX ycTpolicTBamu
aBTOMAaTUYeCKOW 3aLUnThbI.

5.3 DneKkTpumyeckuii Nyck — anekTpuyeckas ocTaHOBKa

JaHHbI cnocob ynpasneHns 06bIYHO NPUMEHAIOT B aN1eKTpoarperaTax, 060pyAoBaHHbIX yCTpocTBaMm
aBTOMaTUYECKOW 3aLMTbl, C MOMOLLbI0 KOTOPbIX OCYLLLECTBAETCS 3/1IeKTPUYECcKas OCTaHOBKA.

5.4 OuUCTaHUWNOHHBIV NyCK — 3neKTpuyeckasa ocTaHOBKa

[JaHHbI cnocob ynpaeneHns 06bIYHO NPUMEHAIOT B 3/1eKTpoarperarax, opraHbl ynpassieHus nyckom v
OCTaHOBKOW KOTOPbIX YAasieHbl OT 3eKkTpoarperara Ha HEKOTopoe paccTosiHne. Ecnu guctaHuMoHHoe ynpaBs-
JIeHNe OCYLLLeCTB/IAT C MeCcTa, rA4e CUrHan He C/blleH, He06X0ANMO NPUMEHATL YCTPOKCTBO aBTOMaTUYECKO
3aLmThI.

5.5 ABTOMAaTMYeCKWil NycKk — aBTomMaTnyeckas ocTaHOBKa

Cnoco6 ynpasneHus, npu KOTOPOM MyCK UK OCTAHOBKA 3/1eKTPOABUraTeNs oCcyLLeCTBAETCS Npy NOMO-
LK curHanos 6e3 yyactus oneparopa.

TunoBas cxema Takoro cnocoba ynpas/fieHns BKOYaeT:

- aBTOMAaTMYeCKyl CUTHaNN3aLuio 0 NOBPEXAEHNN ceTu;

- ynpas/fieHve B 3aBUCMMOCTMN OT BPEMEHW CYTOK;

- KOHTPO/1b YPOBHS XNAKOCTU:

- TepMOoCTaTU4ecKnit KOHTPOsb U T. 4.

Bo n3bexaHne cnuwkom 4actoro cpabaTbiBaHNS CUCTEMbI YNpaB/ieHns Heobxoaumo BbibupaTb ONTu-
MasnbHble Ananas3oHbl cpabaTbiBaHNA YCTPOCTB aBTOMAaTUYECKOW 3alunTbl, (DOPMUPYIOLLUX CUTHA Ha NyCK
WSIM OCTaHOBKY.

5.6 Myck no Tpe6oBaHuto

[aHHbIl cnocob ynpasBneHnss NPUMEHSIOT B a/lekTpoarperatax 6bITOBOr0 Ha3HaYeHus B criyyae, Korga
3fieKkTpoarperar ABNSeTCA eANHCTBEHHbIM UCTOYHNKOM 3/1EKTPOIHEPTUN.

Mpu BKAOYEHUW HArpy3KU 3/1eKTpoarperata npoucXoAnT ero aBToMaTUYeCcKunii 3anyck; oTKoUYeHne npo-
NCXoAWT Noc/e OTKIYEHNSA NnocnegHero notTpebuTtens.

5.7 YnpaBneHue pe3epBoM ceTu

PesepBHbIli anekTpoarperaT 3anyckaloT Npu NOIHOM OTK/IOYEHUU ABUraTens WKW ecnu HanpshkeHve
NMUTaHNA He COOTBETCTBYET YCTAHOB/IEHHOMY 3HAUYEHWIO0.

OcTaHOBKa pe3epBHOro afieKkTpoarperata NpoVCXoAUT NPW NOSIBNIEHNN HAMPSHXKEHUS B MarncTpanbHol
CeTn WK nocsie BOCCTAHOB/IEHNA HOPMUPOBAHHBIX 3HAYEHWI HAaNPSHKEHNSA U YacTOTbl.

[nsa peanusauun aTux yHKUNIA B COCTaB as1eKTpoarperarta Ao/MHKHbl BXOAUTb CriegyloLne ycTpoicTea:

- YCTPOIACTBO onpeAeneHns oTKIOHeHW napaMeTpoB MarncTpanbHoii ceTu;

- YCTPOWCTBO ynpaBfieHns NyCKOM 1 OCTAHOBKO asiekTpoarperara;

- perne BpeMeHN 610KMPOBKM 3aLLUThI;

- YCTPOWCTBO ynpaBneHus nepekntoyeHneM KOHTaKTOPOB:

- nepeksioyaTens pexumos «PYYHOM/ABTOMAT».

Kpome Bblleyka3aHHbIX, MOTYT GbITb YCTAHOB/EHbI C/ieAyioLne AONOMHUTE NbHbIe YCTPoiCcTBa:

- pene BpeMeH 3aiepPXKun 3anycka:

- YCTPOICTBO NOBTOPHOTO 3anycka anekTpoarperara;

- perne BpeMeHu Nporpesa AsBuratens;

- pene BpeMeHV 3aepXKn BKIHOYEHNS KOMMYTaLMOHHbIX annapaTtoB:

- perne KOHTPO/A BOCCTAHOB/IEHUSI MarncTpasibHol cetu;
pesne BpeMeHW OCTaHOBKM ABUraTesNs Ha X0JI0CTOM XOAy;

YCTPOICTBO KOHTPO/IA 3apsifia akKyMyIaTOPHOI 6aTapew;
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- YCTPOWCTBO NOBTOPHOTO BK/IOYEHUS CTapTepa;

- cuctema npefsapuTenibHOro NoAorpesa;

- annapaTypa KOHTPOJISi CneLmasbHbIX XapakTepucTuk ceTu.

5.8 YnpaBneHue gByxarperaTtHoli yCTaHOBKOI B3aMMHOroO pe3epBa

Mpy aToM cnocobe ynpasneHWs nooyepesHO paboTaloT ABa anekTpoarperara: paboTatLuii anekrTpoar-
peraT cuMTaloT OCHOBHbIM. @ HepaboTalLWnii — pe3epBHbIM.

MepeBopg anekTpoarperara B pexvmM paboTbl Uan pesepsa [O/HKEH NPOBOAUTLCA MG0 MO UCTEeYeHUU
yCTaHOB/IEHHOTO BpeMeHun paboTsl, MM60 Mo curHany oT paboTaloLLero anekTpoarperara.

Takoil cnocob ynpaBneHns xapakTepeH Ana afnekTpoarperarta, npegHasHauyeHHoro Ans A/IUTeNbHON
paboTbl 63 HabAeHNs N 0BCNYXUBaAHUSA.

5.9 YnpaBrneHve TpexarporaTtHol yCTaHOBKOW B3aUMHOTO pe3epsa

Mpu aTom cnocobe ynpasBneHns Tpu anekTpoarperata paboTatoT cornacHo5.8caBTomaTuyeckmm nocne-
JoBaTesibHbIM NepeBoiOM Kax/0ro afieKTpoarperaTta B pexvm pesepsa.

5.10 YnpaBneHue gByxarporaTHON yCTaHOBKOW C pe3epBypOBaHNeM ceTu

Mpu 3TOM cnocobe ynpaeneHus Asa anekrpoarperara paboTatT cornacHo 5.8. 3a UCKNIOYEHWEM TOrO,
YTO 3/1eKTponuTaHve notTpebuteneli OCyLLECTBAAETCA OT MarucTpasabHON CeTu, a aneKkTpoarperatel paboTtatT
TOJIbKO NPV MOBPEXAEHUN CETU.

Mpy NOBTOPHOM MOBPEXAEHNN CETU HArpy3Ky BHOBb NOAK/OHAIOT K CETU, NP 3TOM A,0/1KHa ObITb BOCCTa-
HOBJ/IEHa nocsiejoBaTeIbHOCTb BK/IIOYEHNA pe3epBHOro arperara.

[lonyckaeTca nameHeHune aToro cnocoba ynpasfieHUs, ecnv afiekTpoarperartbl ABAATCA OCHOBHbIMU
MCTOYHUKaMM NMUTaHNSA, a MarucTpasibHas ceTb — pPe3epBHbIM.

5.11 MapannenbHas paboTa HECKONbKUX arperatos

Mpu paboTe HECKO/TbKMX 3N1EKTPOarperaTos Ha 06LLYyH Harpys3Ky OHU JO/TXHbI COOTBETCTBOBaTL TpeboBa-
HUAM pexuma napassiesibHoli paboTsl, ycTaHOBNEHHbIM B VICO 8528-1.

Mpy napannensHoil paboTe Ao/MkHa ob6ecneynBaTbCs CUHXPOHU3AUMA 3NeKTpoarperaToBs, koTopas
BbINO/THAETCSA PYUYHbIM /TN aBTOMAaTUYEeCKM CNocoboMm. B npoLecce CMHXPOHM3aLMW AO/MKHO ObITb 06ecneve-
HO aBTOMaTU4YeCKOe peryimpoBaHue 4acToTbl, HaNpsXXeHWs U COOTHOLWEHMA no dhase afnekTpoarperaros,
paboTarnLwwmx napannenbHo.

5.11.1 Pa6oTaB py4YHOM pexume

Lns napannenbHoi paboTbl HECKONbKMX 3/1EKTPOArperaToB ¢ Py4HbIM CNOCO60M CUHXPOHM3ALMMN [OMK-
Hbl 6bITb YCTAHOB/IEHbI CNlEeAyOLLMe YCTPOKCTBA YyNpaBAeHns U n3MmepuTesbHble Npubops.l;

- YCTPOWCTBO pasbeAnHEHNsI CUN0BOW Lenu (KOHTaKTOp AW BblK/IloUYaTenb);

- YCTPOWCTBO 3aLUTbl OT KOPOTKUX 3aMblKaHWIA;

- YCTPOWCTBO peryiMpoBaHus HanpsXxeHus;

- YCTPOWCTBO pery/impoBaHuns 4acToTbl;

- Nnamnbl CUHXPOHM3aunmn1l, Hynesoi BONbTMETP2LUAKN CMHXPOCKON (415 onpegeneHns pasHocTy das n
yacTorT);

- amnepmeTp:

- BOJIbTMETP.

PekomeHayeTcs Takke WCNOMb30BaTh CMeAylolme yCcTpoiicTBa ynpasBieHns U u3MepuTenbHble nNpu-
60pblI:

- ABayacTtoTomepa (4519 anekTpoarperaTa v WuH);

- [Ba BOMIbTMETpA (419 3NeKTpoarperara v LWuH);

- Npubop ANA N3MepPEHNs akTUBHOW MOLLHOCTMW;

- YCTPOWCTBO KOHTPONSA CUHXPOHU3ALMN:

- Npubop ANA N3MepPeHNs peakTUBHOW MOLLHOCTW;

- YCTPOWCTBO ynpaBneHuns pacnpegeneHvem peakTMBHO Harpysku.

5.11.2 NapannenbHasa paboTa B aBTOMaTUYECKOM pexume

[ns napannenbHoi paboTbl HECKOMBbKMX 3/1eKTpoarperaTtos B aBTOMaTU4YeCKOM pexunmMe JO/DKHbI ObITb
yCTaHOB/EHbI C/IeAyoLLMe yCTPONCTBa yNpaBieHus n u3aMmepuTenbHble Npubopbl;

- AUCTaHUMOHHBIA pasbefuHUTEeNb CUT0BOI LIENU NAW Harpy3ku ¢ BbICOKO CKOPOCTLIO feiiCcTBuS;

- YCTPOWCTBO 3aLuUThl OT KOPOTKMNX 3aMbIKaHWIA;

"' BK/IOUEHME /TaMMbl CUHXPOHU3ALUN HEO6XOAMMO MPOM3BOANTL OUEHb TLWATESTbHO, TaK «CaK «APKOCTb» He AB/AET-
CA OCTATO4YHbIM MoKasaTesieM.

MpY UCMONBb30BAHNN HECKO/TbKMX 1aMI CUHXPOHU3ALUM OHU AO/DKHbI 6bITh MOAK/IIOUEHbI Tak. 4To6bl o6ecneynBa-
0Cb «BpalleHe cBeTa», (PUKCUPYIOLLEe COCTOSIHNE CUHXPOHM3ALMUU.

2; Mpu NCNoNb30BaHMKN HYJIEBOTO BOJ/IbTMETPA HAMNPsSKEHME AOMKHO 6bITb YCTAHOB/IEHO MPEXAe, YeM dacToTa.
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- YCTPOWCTBO perynnpoBaHns HanpsxeHns (415 KOPPEKTUPOBKY YPOBHA PeakTUBHOW Harpysku);
- YCTPOMCTBO PeryMpoBaHns 4actoTbl (4719 KOPPEKTUPOBKM YPOBHSA aKTUBHOI Harpysku);
- YCTpOWCTBO aBTOMaTN4YeCKOro pacnpeaeseHns akTUBHOWM Harpysku:
- YCTPOWCTBO 3aLUThl OT 06PaTHOW MOLLHOCTU:
- aBTOMAaTWYeCKuii CUHXPOHM3aTop:
- NepeknoyaTesb PEXMMOB CUHXPOHM3aLUN «PYUYHOW/ABTOMATUUECKUA»*»;
- amnepmeTp;
- BOJIbTMETP;
N3MepuTeNb aKTUBHON MOLLHOCTH.
PekomeHAayeTCcs Takke MCNOMb30BaTh CNeayloLe yCTPOoNCcTBa ynpaBneHns u namMmepuTenbHble Npubopsbl:
- [ABauvacTtoTomepa (4N anekTpoarperara u LWnH);
- ABa BOMbTMETpA (415 aneKTpoarperara u WuH):
- namnbl CUHXPOHU3aUUNZ, HyNeBoW BONbTMETP 3>1IM CUHXPOCKON A/19 oNpeAeneHns pasHoctu as n
4acToT;
- YCTPOICTBO 3aLLMTbl OT Neperpy3kun N KOPOTKMUX 3aMbIKaHWIA;
- Npubop AN N3IMEpPeHnNs peakTUBHON MOLLHOCTMY;
- aBTOMaTUYECKUI perynaTop pacnpefeneHns peakTUBHOW Harpysku Mexedy napasnnenbHo paboTaro-
MMM 3/1eKTpoarperatamu;
- aBTOMaTUYECKMNi perynaTop koadhuLMeHTa MOLLHOCTU-*5
5.12 Cnoco6bl 0OCTaHOBKM
[na cuctembl 0CTaHOBKM HEOBXOAMMO YCTPOICTBO, KOTOPOe obecneynBaeT npekpalleHne nogaum Ton-
NMBa B KaMepy cropaHus apuratens. J/lloboe Takoe yCTPONCTBO J0/1KHO OCTaBaTbCsA B NoNoxeHnn «CTOM» fo
MOMHON OCTAHOBKM ABUraTens.

MpumeyaHue 3 — Bcnyyae npeBblWeHNs npegesibHbIX 060POTOB MOXET AOMO/IHUTENIbHO NOTPe6GoBaTbCs
BO3/YLWHbI KNanaH OTCeuku.

Ecnu ycTpoiiCTBO OCTAHOBKW NPUBOAMTCA B feiicTBME aBTOMaTWYECKUM CPeACTBOM 3aluUThbl, TO €ro
nepesog B paboyee NosoXeHNe 4O/KEH OCYLLECTBSATLCS BPYUHYHO.

6 KoHTpOnb anekTpoarperara

KoHTponb 3a paboToii anekTpoarperata o6ecneumsaeT ero HopmManbHoe PYHKLMOHUPOBaHME.
6.1 N3mepuTenbHble Npubopsbl
OnekTpoarperaT o/KeH 6bITb CHA6XEH BOIbTMETPOM M aMNepMeTpOM.

JononHutensHble n3mepuTesnbHbie NPUGopPbI, HEO6X0AUMbIE ANA NapanienbHol paboTbl anekTpoarpe-
raTos. npuBefeHbl B 5.11.

6.2 DnekTpuyeckas 3awmTa nynpasneHue

6.2.1 3awmTta oTneperpysku

3awuTa oT neperpysku npegHasHavyeHa A/ OTK/IIOYEHUA reHepaTopa OT Harpysku rnpu npesbilLeHnn
npefenbHoro A4onycTUMOro 3HauyeHus.

3aluTy oT KOPOTKOro 3amblkaHWs 06ecneymBaloT C MOMOLLbI0 aBTOMATUYECKOro BbiK/loYaTeNs, ocHa-
LLIeHHOr 0 pacuenuTesieM MakCMMasibHOro Toka.

MpumeHsieMble YCTPOCTBa 3aLLMTbl OT KOPOTKOTO 3aMblKaHUS JO/KHbI ObITh COr/IacoBaHbl MeXay noTpe-
6uTenem v n3roToBUTEsNEM.

Mpume yaH ne 4 — OnpegeneHne BpeMeHN AeliCTBMS TOKOB KOPOTKOro 3aMbikaHnss — no MCO 8528-3.

6.2.2 Tlyck anekTpogsurartens
OnekTpoarperarbl, OCHaLLeHHbIE 31eKTPOABUTaTeNsAMU, AO/KHbI 06ecneynsaTb BOSMOXHOCTb UX MycKa.

" Tpu ncnonb3oBaHUK NepektoYvaTesis PeXnMoB CUHXPOHN3ALUN A0/MKHO GbITb yCTaHOBNEHO 060pyA0BaHue, Npu-
BegeHHoe B5.11.1.

2' BKkAlOYeHMe naMnbl CUHXPOHU3aL MM HEO6X0AMMO NMPOBOANTL OUEHb TLATENbHO, Tak KaK «IpKOCTb* He ABNsieTCst
[0CTaTOYHbIM MokasaTesieM.

MpY MCNONb30BaHUN HECKO/IbKMX STaMM CUHXPOHU3ALUN OHU A0/IXKHbI GblTb MOAK/OYEHbI TaK. YTOGbLI o6ecrneynBa-
Nocb «BpalleHre cBeTa», QUKCUPYLOLLee COCTOSIHUE CUHXPOHMN3aL K.

3) Mpu NcnonbL3o0BaHNN HY/1IEBOr0 BO/IbTMETPA HaNPs)XeHUe A0/KHO GbiTb YCTAaHOBMIEHO NPeXAe, YeM yacToTa.

YcTaHaB/MBalOT TO/IbKO NpY NapasifiesibHol pa6oTe anekTpoarperaTa u MarmctTpasbHOWN ceTu.
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MyckoBble TOKW 3N1EKTPOABUTaTE A MHOTAA 3HAUYNTENbHO Bbille HOMUHA/IbHOTO TOKa reHepartopa. B atom
cnyyae ycTpoiicTBa 3alMTbl N0 Neperpyske A0/KHbI COOTBETCTBOBATL CNeLMaibHbIM Tpeb60oBaHUsM, yCTaHOB-
JIEHHBIM B TEXHUYECKUX YCNOBUAX Ha 3/1EKTPOABUraTENN.

6.2.3 3awmTta OT MOHMXKEHHO YacToTbl BpaLLeHuns

HekoTopble TUMbl CUHXPOHHbIX FeHePaToOPOB MOTYT BbIATK U3 CTPOA NpY ANMTENbHOI paboTe co ckopoc-
Tbl0. MEHbLLEV NX CUHXPOHHOW CKOPOCTW. B 3TOM Cilyyae B KOHCTPYKLMMW a1eKTpoarperara go/HkHO 6bITb Npej-
YCMOTPEHO YCTPOACTBO A/151 3aLMTbl OT NOHWKXEHHO YaCcTOThbl BpaLLeHUs.

6.2.4 3awmTta 0T 06paTHO MOLLHOCTH

Mpwn napannensHoi paboTe BCe afiekTpoarperartbl A0/HKHbI ObITb OCHALLEHbl YCTPOCTBaAMM 3alnTbl OT
o6paTtHoli MowHoCcTU. Pene 06paTHO MOLLHOCTU AO/MKHO (QUKCMPOBATL NOSIBIEHWE 06paTHOrO MOMEHTa
Harpysku A1 CBOEBPEMEHHOIO OTK/IOYEHUA 3/1eKTpoABuUraTerns.

6.2.5 3awmTta n cbpoc Harpysku

Mpwu akcnnyaTauum anekTpoarperaTa B HEKOTOPbIX Cly4YasiX MOryT BO3HUKATL Takme pexuMbl paboThbl, npu
KOTOPbIX 3HAYEHWUS HANPSHXKEHUSA U YaCTOThbl OYAYT HEeLONYCTUMbIMU A1 HEKOTOPbLIX 3/1IeMEHTOB 060pyAoBa-
HWA, ABNSOLWMNXCS 3NEKTPUYECKOW Harpyskoi. MoTpebuTenb fOMKEH yKa3aTb fONYyCTUMble Npesesbl N3MeHe-
HMA 4acTOTbl W HanpsXeHua 1 TpeboBaHWA O HEOOXOAVWMON MUHVMMAaSIbHON (MakcuManbHOW) 3awmTe no
HanpsXXeHWto 1 yacToTe.

B anekTpoarperaTtax flo/hkHa 6bITb NpefycMOTpeHa asToMaTuyeckas pasrpyska no yacrore.

6.2.6 3awuTa ynpaBnsowux uenemi

Bco ycTpoiicTBa ynpaBieHus 1 nsmepuTesibHble Npubopbl A0MKHbI GbiTh 3allyMLLEHbl OT BO34ENCTBUS
CBEPXTOKOB.

6.2.7 3awuta oT KOPOTKUX 3aMblKaHWi Ha 3e M0

DnekTpoarperat U cuctemMa, K KOTOpoi OH NPUCOEAVHEH, A0/KHbI ObITb OCHALLLEHbI 3ALLUTON OT KOPOT-
KMX 3aMblKaHWii Ha 3eMnto.

MprMeHsemasa cxema pesieiiHol 3alnTbl r1aBHbIM 06pa3oM 3aBUCUT OT TUNa 3a3eM/IeHns HelTpanu
(pucyHOK 2).

A b C d A

Tunbl 3a3eMNEHNA HellTpanu:

a — rnyxoe 3a3emeHue.

b — 3a3eMsieHne C peakTVBHbIM COMPOTUB/IEHNEM;

C — 3a3eMJ/IeH/e HU3KOro CONPOTUB/EHNS;

d — 3a3emneHne HU3KOro COMPOTUBIIEHNSI CUCTEMbI C HECKO/TbKMMU UCTOYHUKaMKN (OAWH 3a3eMstowmnii peanctop
N KOMMYTaLMOHHOE YCTPOICTBO);

e — pacnpefenuTenbHbli TpaHcopmMaTop (3azemsieHne C BTOPUYHBLIM Pe3MCTOPOM);

G — reHepartop

PucyHok 2 — Tunbl 3a3eMIeHNA HelTpanu reHepaTopa

11
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[nsa 3anThl OT 3aMblKaHUIA Ha 3eMJ1I0 MPUMEHSIOT TPU TUTNOBbIE CXEMbI Pe/IeiiHON 3aLuUTbl, ONpeaensio-
LLMe TOK HyN1eBOW NocnefoBaTelbHOCTU:

a) Cxema 3aluTbl N0 OCTATOYHOMY TOKY

Tok 3aMblKaHUS1 Ha 3eMJ0 onpegenseTcs TOKOM BTOPUYHON OO6MOTKM CymMMUpyloLero TpexdasHoro
TpaHcdopmaropa.

B cnyuyae 3aMblkaHus Ha 3eM10 BO3HMKaOLWNIA B TpaHchopmaTope TOK. NpoTekas yepes pene, obecne-
ynBaeT ero cpabartbiBaHue.

b) Cxema fjaTuuka 3asemsieHus

CrIMMeTpUYHbIN TpaHchopMaTop TOKa CTEPXXHEBOTO TMMa C npoemMamMu AN NepBUYHON Lienu coeguHaeT
Bce (ha3oBble NPOBOAHVKN (KabenbHbIi TpaHchopmaTop Toka). Mpu 3amblkaHUK Ha 3eM/TH0 TOK Hy1eBOI Noce-
[oBaTeNbHOCTKN, BO3HVKAOLWMWIA B pe3ynbTate gucbanaHca, npotekas yepes 06MOTKy pene, npuBoauT K ero
cpabaTbiBaHMio. MNpu 3awmTte ogHoasHoOW Lenn TpaHcopMaTop Toka COeANHAIOT C HY/IeBbIM MPOBOAOM.

c) Cxemac 3a3eMIEHHON HelTpasbio

Mpu KOPOTKOM 3aMblKaHNW Ha 3eMJ1I0 TOK, BO3HMKAIOLW M1 B 06MOTKe TpaHchopMaTopa Toka, CoeAUHEH-
HOWA C HyNeBbIM NPOBOAOM Yepe3 Pe3ncTop, NPUBOAUT K cpabaTbiBaHVIO pene 3aluTbl.

[ns 3aWmTbl KOHKPETHOrO yyacTka Lenu 06bIYHO MPUMEHSIIOT Ce/TIEKTUBHYIO 3aLL Ty OT KOPOTKUX 3amblKa-
HWIA Ha 3emnio, KoTopasa obecneynBaeT 3aLMTy TOIbKO onpeAesieHHOW 30Hbl, 06bIYHO OT 06MOTOK cTaTtopa 0
TOYeK yCTaHOBKM TpaHC(OpMaTopoB ToKa. 3amblKaHne Ha 3eMJ1t0 3a NpejenaMun 3ToN 30Hbl 06ecneymBaeTcs
peneliHol 3aWnToi, YyBCTBMTEIbHOW K MPOTEKaHUIO TOKa.

B cnyyae HU3KOOMHOTO 3a3eM/IeHUst HeliTpanu BKIIOYEHWE pese 3allnTbl OCYLLeCTBAAETCA TOKOM Hyse-
BOW NocnefoBaTenibHOCTU, a NPV BbICOKOOMHOM 3a3eMJ/IEHUN HelTpanyu — HanpshkeHnem HyneBoi nocneno-
BaTeNIbHOCTY.

HecenekTnBHas 3awjuTa OT KOPOTKOIO 3aMblKaHUSA Ha 3eMJ1I0 OCYLLeCTBIAETCA TaKxKe, Kak 415 O4UHOY-
HOro He3aBUCMMOTO 3M1eKTpoarperara.

[na cTaumoHapHbIX 3/1eKTpoarperaToB BbICOKOrO HanpshXeHns pekoMmeHayeTca npefycMoTpeTh 3awuTy
OT KOPOTKMX 3aMblKaHWii Ha 3eMt0.

Oco60e BHMMaHVe yaensioT 3aliuTe aBTOHOMHO paboTarLmnx 04MHOUYHbIX HU3KOBO/IbTHbIX 3/1eKTpoar-
peratoB. NpefHa3HavYeHHbIX 419 BPEMEHHOr0 06ecneyeHns aNeKkTpoaHeprmei.

6.3 Cucrtema 3awuTbl gBuratens

BbI60p 1 CNOCO6 yCTAHOBKM YCTPOICTB 3aLUMTbl ¥ KOHTPONA 411 ABUraTeneil BHyTPEHHEro cropaHuns gos-
XHbl 6bITb COrNacoBaHbl MexAy N3rotoBuTenemM 1 notTpebutenemM ¢ y4eToM BbIXOAHON MOLLHOCTY N NPUMeHe-
HWA anekTpoarperara.

KoHTponupytoT cnegytoline napameTpbl paboTsl ABuratens:

- CHWXEeHVe faBneHnsa CMa3oyHOoro Macna;

- npeBbllWeHNe YacToThl BpalleHus gBuratens:

- TemnepaTypy OXNaxaatoLLen Xugkoctu,

a TakKxe NoBpexeHve pemMHs BeHTUNsATopa (419 ABUratens BO3AyLWHOIo OX1akK4eHNs).

B 3aBMCMMOCTM OT NPUMEHEHUs anekTpoarperara AOMNO/IHUTENIbHO KOHTPOAMPYIOT criegylolme napa-
MeTpbl:

- YPOBEHb OXNaxgaroLwen XnaKkocTu,

- Temnepatypy oTpaboTaBLUMX ra3os.;

- Temnepartypy CMa3o4yHOro mMacna,

a TaKke cpeacTBa NpoTUBONOXapHOW 3awwunTbl no ICO 6826.

[lononHuTeNnsbHble KOHTPOMPYeMble napaMeTpbl NpuBefeHsl B Tabnuue 1.

Ecnu KoHTponupyemble napameTpbl NPeBbILaoT 4oNyCcTUMble paboune npefenbHble 3Ha4EHUS OKHO
ObITb NPEAYCMOTPEHO Criegytouiee:

- TONbKO curHanm3auma (6e3 npekpalieHns paboTbl anekTpoarperaTa);

- cUrHanunsauus v cbpoc Harpysku;

- CuUrHanusaums v Hemea/ieHHas oCcTaHOBKa 3neKTpoarperara.

CurHanusauma MoxeT 6bITb Kak CBETOBOM, Tak 1 3BYKOBOIA.

6.4 V3mepuTenbHblie Npubopbl gBuratens

Mo cornacoBaHuio Mexay U3rotToBuTenemM v noTpebutenem gonyckaeTcs yctaHaBnmeaTb U3mMepuTesb-
Hble NPU6GOPbI B 3aBUCUMOCTMN OT MPUMEHEHUS Y HOMUHAJIBHOW MOLLHOCTY ABUraTens.

[Buratenb fomkeH ObITb CHAOXEH AaTYMKOM AaBNEHUS Macna v MOXeT OblTb CHAOXEeH TaxoMeTpoMm t
AaTuyvkamMun TemnepaTypbl CMa304yHOro Macna noxnaxgaroLlen xugkoctun (tabnvua 1). KoTopble ycTaHaBNuBa-
10T HENOCPEACTBEHHO Ha ABuraTene.

12
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yyy JJJWM

N 1 ToknepeTaru
V -==r MWUHM

b C
a — ocTaTo4Has cxema peneiiHoli 3aWuTbl (He NPUMEHAETCA A1 HU3KOBO/IbTHbIX YETbIPEX/IPOBOHbIX CUCTEM);
b — cxema c ceHcopom 3a3emnieHuns (06bIYHO KO3hULUNEHT TpaHcdopmaTopa Toka50/5A nnn 100/5A);

C — CcxeMa C HeliTpanbHbIM 3a3emneHnem (06bluHO K, = /3 /5A, rae K, — KO3 ULNEeHT TpaHchopmaTopa Toka.
/3 — TOK 3aMblKaHUs Ha 3eM/110)

PucyHOK 3 — 3almTa OT KOPOTKOro 3aMblKaHMA Ha 3eM/1t0 C 06HapyXXeHneM Toka HyI'IeBOVI nocnenoBaTe/IbHOCTU

13
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MpunoxeHne A
(cnpaBo4YHOE)

CBefileHna 0 COOTBETCTBUN CCbINTOYHbIX MeXAyHapoAHbIX CTaHAapTOB
HauMnoHabHbIM CTaHAapTam

CBefieHNsi O COOTBETCTBUUN CCbIIOYHbIX MEXAYHAPOAHbLIX CTaHAAPTOB HaUMOHANbHLIM CTaHAapTaMm NpuBeAeHbl B
Taébnuue A.1.

Ta6nunuya Al

0O603HayeHne CCbII0YHOTO

O603HaueHVie 1 HaYMEHOBaHNE COOTBETCTBYIOLLETO HALMOHAIBHOTO CTaHgapTa
MEXAyHapoaHOro cTaHaapTa

M3K 38:1993 FOCT 29322—92 (M3K 38—83) CtaHAapTHble HanpshXeHus

M3K 158.1970 .

M3K 298:1990 .

MNCO 6826:1982 FOCT 29076—91 (MWCO 6826—82) [u3enu cyaoBble, Ten/iOBO3Hble W MPOMbILU-

NeHHble. Tpe6oBaHUsA K MPOTUBOMNOXapHON 3almTe

NCO 8528-1:1993 FOCT P NCO 8528-1—2005 3nektpoarperaTbl reHepaTOpHble MEPeMEeHHOro Toka €
npuBOAOM OT ABWUratenss BHYTPeHHero cropaHusi. YacTb 1. MpuMeHeHue, TEXHUYECKMe
XapakTepucTUKN 1 napameTpbl

NCO 8528-3:1993 FOCT P NCO 8528-3—2005 3niekTpoarperaTtbl reHepaToOpHble NEPEMEHHOIO TOKa C
npUBOAOM OT ABUraTenss BHYTPeHHero cropaHusa. Yactb 3. MeHepaTtopbl NepeMeHHOro
TOKa

MNCO 8528-5:1993 FOCT P NCO 8528-5—2005 3nekTpoarperaTbl reHepatopHble NepemMeHHOro Toka ¢
npUBOAOM OT ABUraTens BHyTPEHHEro cropaHus. Yactb 5. dnektpoarperarbl

M3K 60034-1.2004 .

M3K 60439-1:1992 FOCT P 51321.1—2000 (M3K 60439-1—92) YcTpoicTBa KOMM/IEKTHbIE HU3KO-

BOJ/IbTHbIE pacnpefenieHns n ynpasieHus. YacTb 1. YcTpoiicTBa, MCNbITaHHble MOJ-
HOCTbIO MM YacTUYHO. O6LMe TexHuYeckne Tpe6oBaHUSA U MeTOAbl UCMbITaHWUIA

M3K 60947-1:1999 FOCT P 50030.1—2000 (M3K 60947-1—99) AnnapaTypa pacnpegeneHus w
ynpaB/fieHNs HU3KOBO/IbTHasA. YacTb 1. O6ue Tpe60BaHUSA U MeTOAbl UCMbITaHWI

* COOTBETCTBYHOLWUIA HALMOHA/BHbIA CTaHAapT OTCYTCTBYeT. OpuUruHan MexayHapoAHoro ctaHgapTa HaxoAuTCs B
PefepanbHOM NHGPOPMALNOHHOM (hOHAE TEXHUYECKNX PEraMeHTOB 1 CTaH4apToB
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FOCT P NCO 8528-4—2005

YK 621.311.28:006.354 OKC 27.020 E62 OKM337500
33 7800

KnioueBble croBa: anekTpoarperar, ABUraTe b BHYTPEHHEro CropaHusi, reHepaTop, yCTpoicTBa ynpaBneHus,
KOMMyTaLoHHas annaparypa
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