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Mpeaucnosue

Llenu, OCHOBHbIE NPUHLMNBLI U OCHOBHOWM NMOPSAOK NPOBeAeHnst paboT M0 MEeXrocyaapcTBEHHON CTaH-
Aaprusauuu ycraHosneHol B FOCT 1.0—2015 «MexrocyaapcTBeHHasi cuctema ctaHgaptusauum. OCHOBHbIE
nonoxeHus» u MOCT 1.2—2015 «MexrocyaapcrBeHHas cucrema craHgapruayuun. CTaHaapTbl Mexrocyaap-
CTBEHHbIE, MPaBMNa n pexoMeHAaLMK N0 MEXTOCYAApPCTBEHHON cTaHaapTu3auuu. MNpasuna paspaboTku, npu-
HATUSI, OBHOBNEHUSA U OTMEHbI»

CBepgeHUA O cTaHpapre

1 NMOANOTOBJIEH deaepanbHbIM rocyAapCTBEHHbBIM YHWUTaAPHbIM npeanpuatuem «Bcepoccuickui
Hay4yHO-UCCNeaoBaTeNbCkUN MHCTUTYT CTaHgapTu3auuum u ceptudpukaummu B MaLWMHOCTPOEeHUny» (PIrym
«BHUMHMALLI») Ha OCHOBe COGCTBEHHOrO MEpeBOfa Ha PYCCKMIA S3bIK aHMMOA3bIYHON BEPCUM CTaHAapTa,
YKa3aHHOrO B NyHKTe 5

2 BHECEH ®eaepanbHbiM areHTCTBOM M0 TEXHUYECKOMY PerynnpoBaHuio u METponorum

3 MPUHAT MexrocyaapCcrBeHHbIM COBETOM MO CTaHAapTM3auumn, METPONOrMu n ceprudmkaumm (npo-
ToKon ot 30 Hos0ps 2017 1. Ne 52-2017)

3a NpuHATUE NPOTON0CoBaNMU:

KpaTkoe HauMeHoBaHWe CTpaHb! Koa cTpaHbl no MK CokpallyeHHoe HauMeHoBaHNe HaLWMOHanNbHOro opraHa
no MK (MCO 3166) 004—97 (UCO 3166) 004—97 no ctaHaapTusauun

AsepbaiigxaH AZ AscTaHaapT

ApMeHus AM MuH3skoHOMUKK Pecny6nukn ApMerus

Benapycb BY loccrangapT Pecnybnukn Benapych

Mpyaus GE IpyscraHpapt

KasaxctaH Kz locctangapt Pecnybnuku KasaxcrtaH

Kupruaus KG KblpreiactaHgapt

MongoBa MD WHCTUTYT cTangapTusauum Mongosbl

Poccus RU Poccranpapt

TapxukucTaH TJ TapxukcTangapt

TypkMeHucTaH ™ maBcnyx6a « TypkMeHCTaHgapTnapbi»

Y36eKkncraH uz Yactangapt

YkpauHa UA MWH3KOHOMpPa3BUTUSA YKpauHbl

4 MNpukazom PeaepanbHOro areHTCTBa Mo TEXHMYECKOMY PeryfnmpoBaHuio U METPOnorum ot 9 okrabps
2018 r. Ne 736-cT mexrocynapcTBeHHbln ctaHaapt FOCT ISO 8528-5—2017 BBeAeH B AENCTBUE B KaYeCTBE
HauuMoHanbHOro craHaapta Poccuickon degepaumn ¢ 1 nioHa 2019 r.

5 HacrosAwwmi ctaHgapT naeHtudeH mexgyHapoaHomy craHaapty 1ISO 8528-5:2013 «3nekTpoarperarbl
reHeparopHble NEPEMEHHOTO TOKa C MPMBOAOM OT ABUraTensa BHyTPEHHEro cropaHus. Yacrb 5. dnektpoarpe-
ratbl» («Reciprocating internal combustion engine driven alternating current generating sets. Part 5. Generat-
ing setsy», IDT).

MexayHapoAHbIi CTaHAApPT pa3paboTaH TeXHUYEeCKUM KOMUTETOM Mo cTanaapTusauum TC 70 «[Burare-
Ny BHYTPEHHero cropanusa» MexxayHapoaHon opraHusauuu no craHgaptusauum (1ISO).

Mpyu NpUMEHEHUN HaCTOALLEro craHjapra peKoMeHAYeTCsl UCMOMb30BaTh BMECTO CCbITOYHLIX MeXay-
HapOoAHbIX CTAaHAAPTOB COOTBETCTBYIOLLME UM MEXIOCYAaPCTBEHHbIE CTAHAAPTbI, CBEASHUA O KOTOPLIX NpU-
BEeAEeHbl B AONOMHMTENbHOM NpunoxeHu OA

6 BSBAMEH IOCT ISO 8528-5—2011
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OHHOM yKa3amerne «HayuorarnbHbie cmaHdapmbi» (Mo cocmosHuio Ha 1 sHeapsi mekyuweeo eoda), a mekem
U3MeHeHUll U ronpasoK — 8 eXXeMeCsI4HOM UHGhOPMaUUOHHOM yKkaszamere «HayuoHanbHbie crmaHdapmeiy.
B cniyqae nepecmompa (3ameHbl) unu ommeHbl Hacmosiwe20 cma+Hdapma coomsememeyiouee ysedomrie-
Hue 6ydem onybruKoeaHoO 8 eXXemMeca4YHOM UHOPMaUUOHHOM yKasamerse «HayuoHarnbHbie cmaHdapmebly.
Coomsemecmeyiowias UHopMmauus, yeedomneHue U meKcmbl pa3mewalomes makxe 8 UHGOPMayUuoHHOU
cucmeme obujeeo nosnb308arHuss — Ha oguyuansHoM catime ®edeparnbHo20 azeHmemea o MexHU4ecKoMy
peaynuposaruro u Memposioauu 8 cemu iimepHem (www.gost.ru)
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BBeaeHue

HacTrosiwuii ctaHaapt BXOAUT B KOMMNAEKC CTaHAAPTOB «AneKTpoarperaTbl reHepaTopHbIe NepPeMEHHOro
TOKa C NPUBOAOM OT ABUraTens BHYTPEHHErO CropaHusy, BKNoYaLwumin B ceds:

- yactb 1. MpUMEHeHne, TEXHUYECKME XapakTEPUCTUKN U NapameTphl;

- yacTb 2. [1Buratenu BHYTPEHHETO CrOPaHUS;

- yacTb 3. leHeparTopbl NEPEMEHHOIO TOKA;

- yacTb 4. YcTponcTea ynpasneHusa u annaparypa KOMMyTaumMoHHas;

- 4yacTb 5. AnekTpoarperarhl,

- yacTtb 6. MeToabl UCNbITAHUI;

- yacTb 7. TexHu4eckue AaHHble ANA ONUCaHUS U pacyeTa;

- yactb 8. OnekTpoarperarbl Manon MOLWHOCTU. TexHu4eckne TpeboBaHMsA U METOAbI UCMbITAHUN;

- yactb 9. MamepeHue Bubpauum 1 oLeHka BUGPaLUOHHOTO COCTOSHUS;

- yactb 10. MlamepeHune wyma METOA0M OXBaTbIBaIOLLEN NOBEPXHOCTH;

- yactb 111). [IuHaMUYecKue cUCTEMbI HEMPEPbIBHOMO NEKTPOCHABKEHNS;

- 4yacTtb 12. ABapuiiHble UCTOYHUKM NUTaHnA ana cnyxo6 obecneyeHnsa 6e3onacHOCTL.

1 YacTb 11 ony6rukoBaHa B IEC 88528-11:2004.



FOCT ISO 8528-5—2017

M EXT FOCYOAAPGCTHBETHHUB H CTAHAAPT

ANEKTPOAIPErATbl FTEHEPATOPHBIE NEPEMEHHOIO TOKA C NPUBOAOM OT ABUIATENA
BHYTPEHHEIO CrOPAHUA

YacTtb 5§
SnekTpoarperarbl

Reciprocating internal combustion engine driven alternating current generating sets. Part 5. Generating sets

Dara BBegeHmna — 2019—06—01

1 O6nacTb NpUMeHeHus

Hacroawmii craHgapt pacnpocTpaHAETCs Ha anekTpoarperaTbl NEPEeMEHHOr0 Toka C MPMBOAOM OT ABU-
raTensi BHyTPEHHEro CropaHua (qanee — anekTpoarperarbl), NpeAHasHauYeHHbIe AN NPUMMEHEHUS Ha CyLle U
Ha mope.

HacrosAwuit ctaHaapT yctaHaBnueaeT obuime TpeboBaHusa M METOALI UCTILITAHUIA ANEKTPOAarperaTos.

Hacrosiwuii cTaHaapT He pacnpoCTpaHAETCA Ha SneKkTpoarperarbl, NPUMEHSIEMbIE Ha caMoneTax, Ha-
3€MHbIX aBTOTPAHCMNOPTHLIX cpeacTBax U NOKOMOTUBAX.

Mpu npeabaABneHUM 4ONONHUTENBHBLIX TPEOOBAHWI K dNeKTpoarperaram, HanpUMep UCNonb3yeMbiM ANA
3HeproobecneveHns B6ONbHUL, BbICOTHBIX 34aHMI U APYrMX OOBLEKTOB, MONOXEHUA HACTOSILLEro ctaHaapra
ABNAKTCA NPUOPUTETHLIMU.

OTJJ,eJ'IbeIe NONoXXeHUA HacTosALlero craHgapra Moryt ObITb UCMOMNb30BaHbI ANA anekTpoarperaTtos C
ApYrMmun TMNamu NEPBUYHbLIX ABUraTenei, HanpuMep NapoBbIMKU ABUraTensMu U ra3oBbiMU ABUraTensMu, pa-
GoTatolmmn Ha Buorase.

2 HopmaTuBHbI€E CCbINKN

Ons npumeHeHWs HacTosiLero craHaapta HeobxoauMbl CrieayloLme CobINioYHble AOKYMEHThI. [nsa aa-
TUPOBAHHbIX CCbINTOK NPUMEHSIIOT TOMBbKO YKasaHHOE U3JaHne CCbINMOYHOro AOKYMEHTAa, ANS HeAaTUPOBaHHbIX
CCbINOK — MocneaHee n3faHne CCbINOYHOro AOKYMEHTA (BKNOYAsA BCE U3MEHEHUS K HEMY).

ISO 3046-5:2001, Reciprocating internal combustion engines — Performance — Part 5: Torsional vibrations
(Osuratenu BHYTPEHHErO CropaHns NOPLUHEBbLIE. XapaKTepucTukn. Yactb 5. KpytunbHble konebaHus)

1ISO 8528-1:2005, Reciprocating internal combustion engine driven alternating current generating sets —
Part 1: Application, ratings and performance (3nektpoarperatbl reHepaTopHbI€ NepPeMEHHOro ToKa C MPMBOAOM
OT ABuUrartensa BHyTPEHHero cropaHus. Yactb 1. [IpUMEHeHne, TeXHMYECKUEe XapakTepUCTUKN U NapameTpbl)

ISO 8528-3:2005, Reciprocating internal combustion engine driven alternating current generating sets —
Part 3: Alternating current generators for generating sets (3nekrpoarperarbl reHepaTopHble MePEMEHHOIO TOKa
C NpUBOAOM OT ABUraTens BHYTPEHHEro cropanusd. Yactb 3. MeHepaTopbl nepemMeHHOro Toka)

IEC 60034-1:2004, Rotating electrical machines — Part 1: Rating and performance (MaLunHbl anekTpuye-
cKkue Bpawjatowumecs. Yactb 1. HoMuHanbHbIe 3Ha4eHUSA NapaMeTpoB U SKCMIyaTaUnOHHbIE XapakTEPUCTUKM)

3 CumBOnbI, TEPMUHLI U onpeaereHnst

[na 0603HaYEHNA TEXHUYECKUX XapaKTEPUCTUK anekTpoobopyaoBaHua B craHaaprax MOK ucnonesyores
TEPMUH KHOMMHAIbHLIAY U MHAEKC «N». [Ina 0603HaYeHUs1 TEXHUYECKUX XapaKkTEPUCTUK MEXaHNYEeCKoro 06o-
pyaoBaHusi B ctaHgaprax MCO ucnonb3yoTcst TEPMUH «OOBABMEHHbINY U MHAEKC «r». [03TOMY B HACTOSALLEM

M3paHue ocpuumanbHoe
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craHgapre TEPMUH «HOMUHATbHbIA» NMPUMEHSIETCA TONBLKO K NyHKTaM, yCTaHABNMBAOWMM TpeboBaHus K anek-
TPooOopyao0BaHMIO. B OCTanbHbIX CRy4asx MCNONb3YeTCA TEPMUH «OOBLABNEHHBINY.
Mcnonb3yemble B HACTOAILLEM CTaHAApTe CUMBOSbI, TEPMUHBLI M ONpeAeneHus npuseaeHs! B Tabnuue 1.

Ta6nuuya 1— CUMBOMLI, TEPMUHEI U ONpeaeneHns

Cumson TepmuH Eaura OnpegerneHue
n3MepeHuAa
f yacrora (frequency) My —
T max MaKcuManbHoe MOoBblleHNne 4YacToTbl B My MakcumanbHass 4yacToTa, KoTopas MOXeT
nepexoAHoOM npolecce (NoBbllWeHNe Ya- BO3HUKHYTb MPU CHATMMU Harpysku. CuMBon
crothl) [maximum transient frequency rise oTnu4yaeTca oT npueefeHHoro B 1ISO 3046-4:
(overshoot frequency)] 2009
fet min MaKkcUManbHoe CHMXeHue 4acToThl B My MuHuManbHas YacToTa, KoTopasi MOXET BO3-
nepexofHoOM npouecce (CHUXEHMe Ya- HWKHYTb NMpWU NOSIBIIEHMU Harpy3ku. Cumson
cToThbl) [maximum transient frequency drop oTnuyaetcs ot npuBegeHHoro B ISO 3046-4:
(undershoot frequency)] 2009
fdoa) pabouass uacToTa BbICOKOYAacTOTHOIO My YacTtoTta, npu KoTtopoil cpabaTbiBaeT Bbl-
npepena yctpoicrea (operating frequency COKOYaCTOTHLIA OrpaHuuyuTenb YCTpoWcTBa
of overfrequency limiting device) AN AaHHOW peryrnupyeMoi 4acToThl
fus perynupyemMas 4YactoTa BbICOKOYacTOT- My YacToTa snekTporeHeparopa, npesbllueHue
HOro npeaenbHOro 3HayeHUsl IMNeKTpo- KOTOPOiA BKMtoMaeT B paboTy BLICOKOYACTOT-
reHepartopa (setting frequency of overfre- HOE NUMUTUPYIOLLEe YCTPOIRCTBO.
quency limiting device) Ha npakTuke BMeCTO 3Ha4YeHus perynupye-
MO YacTOThbl YCTAHOBSIEHO 3Ha4YeHWe npe-
AenbHoi gonyckaemoi YacToThl (cMm. Tabnu-
Ly 1180 8528-2:2005)
fi Yacrorta xorocroro xoaa (no-load frequency) My —
fir HOMMHamNbHaaA 4YacToTa XONOCTOro XoAaa My —
(rated no-load frequency)
fmaxb MaKcuManbHas AOonycTUMasi 4acTtoTa My 3HayeHWe YacToThl, TOMHO YCTAHOBIIEHHOE
(maximum permissible frequency) M3roToBUTENEM amneKTporeHepartopa, Ko-
Topoe Haxogutca B HeszonacHom puanaso-
He HWXe npefenbHOro 3Ha4YeHUs 4acToThl
(cm. Tabrimyy 1 1SO 8528-2:2005)
f, obbsABNeHHasa yactora (HOMUHanbHasA Ya- My —
crora) [declared frequency (rated frequency)]
fi max MaKCUManbHas 4acToTa XOnocToro xoaa ry —
(maximum no-load frequency)
fi min MWHUManNbHasA 4yacToTa XOMOCTOro xoza My —
(minimum no-load frequency)
Tarp yactoTa dpakTuuecko MolHocTUu (fre- My —
quency at actual power)
A .
f wupuHa konebaHusa yactothl (width of fre- My —
v quency oscillation)
Iy YCTaHOBMUBLUMWACA TOK KOPOTKOro 3ambl- A —
KaHua (sustained short-circuit current)
t Bpems (time) c —
ty nonHoe BpeMs octaHoBKM (total stopping c BpemeHHoO# WHTepBan ¢ MOMeHTa Mojauu
time) KomaH/bl Ha OCTAHOBKY 40 NONHON OCTaHOB-
Kn reHepaTopa:
ta=ti+t.+ 1ty
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EavHuuya

Cumson TepmuH MsMepeHns Onpeaenexne
t, BpeMsa YycTaHOBneHust Harpysku (load c BpeMeHHOl WMHTepBan ¢ MOMEHTa nojayu
pick-up readiness time) KOMaHAbl Ha 3amnycKk 10 AOCTUXEHUA ycTa-
HOBMEHHOW MOLHOCTH:
=t +
=t + 1y
t. BpeMA BKMioueHnss npobera xonocroro c BpeMeHHol uHTepBan ¢ MOMeHTa npuema
xopa (ynpaBnsiemoe BpeMs oxnaxaeHus) reHepaTopom CUrHana Ha OTKIoYeHWe Ha-
(off-load run-on time) rpy3Ku 4O OTKITIOMEHUST Harpy3Kku
ty Bpema pesepca (run-down time) c BpemeHHoOW WHTepBan ¢ MOMeHTa npuema
reHepaTopoM CUrHana Ha OCTaHOBKY A0
NOSHOW OCTaHOBKW reHepartopa
te BpeMA cpabarbiBaHua Harpy3ku (load c BpeMeHHOl WHTepBan ¢ MOMEHTa Mnojadu
pick-up time) KOMaHAbl Ha 3arnyck 0 MOMEHTa Nogavun Ha-
rpy3Ku:
te=to+ iy +ig
tde BpeMA BOCCTaHOBIICHUS 4acToOTbl NpU c BpeMmsi oT MOMeHTa BHe3anHoro c6poca Ha-
c6poce Harpysku (frequency recovery time rpy3kn 4O MOMEHTa BXOXAEHNA B AnanasoH
after load decrease) DONYCTUMbBIX OTKNOHEHWN 4acToThl B ycTa-
HOBUBLLEMCA peXUME (CM. PUCYHOK 4)
trin BpeMA BOCCTaAHOBIIEHUA1 4acTOThbl NpU ¢ Bpema oT MoOMeHTa BHesanHoro Habpoca
Habpoce Harpy3ku (frequency recovery Harpysku [O MOMEHTa BXOXAEHUs B [ua-
time after load increase) Na3oH AONYCTUMBbIX OTKMOHEHWUN YacToThl B
YCTaHOBUBLUEMCA pEXUME (CM. PUCYHOK 4)
tg nonHoe Bpems pasroHa (total run-up time) c BpeMeHHOW WHTepBan OT Hadvana 3anycka
JABUratens A0 AOCTUXEHUS] YCTaHOBMNEHHOW
MOLLIHOCTU ANS NOAaYM MNeKTponuTaHna
ty BpeMs pa3roHa (run-up time) c BpeMeHHoOl MHTepBan OoT Havana 3anycka
ABurartens Ao AOCTUXEHUS MOMEHTa Heob-
XOAUMOWM CKOPOCTU BpaLLeHUA
t BpeMA ynpaBneHus (BKNIOYEHUA) Npyu Ha- c BpeMeHHOW WHTepBan € MOMeHTa noja-
XOXASHUM nop Harpy3skom (on-load run-on YW KOMaHAbl Ha OCTaHOBKY, koTopas 6bina
time) AaHa [0 TOro, Kak bbina oTcoeAuHEHa Ha-
rpyska (aBTomMaTu4eckoe perynuposaHue),
[0 OCTaHOBKW 3NneKTpoarperata ¢ Harpy3kown
t BpemMa Npenas3anyckoBOW  MNOAFOTOBKW c BpeMeHHOW WHTepBan ¢ MOMeEHTa nojadu
(start preparation time) KOMaHAbl Ha 3anyck 4o Havana paboTbl ABU-
ratens
ts BpeMAl nepeknioyeHUA Harpyskum (load c BpeMeHHoW UHTepBan ¢ MOMeHTa FoTOBHO-
switching time) CTU K NOAKMIOYEHUIO HArpy3Ku 10 NOAKIIOYe-
HWUA Harpysku
ty BpemA npepbiBaHus (interruption time) c BpeMeHHOW UHTepBan ¢ MOMeHTa nosiBne-

HUS XapaKTepUCTUK, WHULMUPYIOLUX 3a-
nycK, 4O MOMEHTa NOAAYMN HarpysKu:
ty=ty+tt,+tg+ts =1, +to
[aHHblii NnapaMeTp onpeaensioT Ans aBTo-
MaTUYECKN  3anyckaemblX reHepaTopHbIX
yCTaHOBOK (CM. pa3aen 11).
Bpemsa BoccTaHoBneHus (cM. 1SO 8528-12:
1997) aABnAeTcA YacTbiM cflydaeM BpeMeHU
npepbiBaHUA
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Cumson TepmuH UsMepeHus OnpepeneHue

ty de BpeMsi BOCCTaHOBNIEHUS HarpshKeHuA c BpemeHHOW UHTepBan OT TOYKW, B KOTOPOIA
' npu c6poce Harpysku (voltage recovery cbpoc HarpyskM WHULMUPOBaH, O TOMKM,
time after load decrease) Korja HanpsiKeHue ycTaHaBnuBaeTca B
npepenax crabunuanpoBaHHON NONOCHI J0-

nycka HanpsieHusl (CM. pUCyHOK 5)
tuin BpeMsi BOCCTAaHOBNEHUS HarnpsiKeHuA c BpeMeHHOIW UHTepBan OT TOYKW, B KOTOPOIA
npu Habpoce Harpysku (voltage recovery Habpoc Harpysku WHULMUPOBaH, A0 TOM-
time after load increase) KW, Koria HanpsiKeHue ycTaHaBnUBaeTCA B
npegenax crabunuanpoBaHHON NONOCH J0-

nycka HanpsbkeHust (CM. pucyHok 5)

t, BpeMA 3anyckKa 3afiepKku (start delay time) c BpeMeHHO MHTepBan ¢ MOMEeHTa NOSBNEHUA
XapaKTepucTUK, UHALMUPYIOLLMX 3anycK, A0
nogayYn KoOMaHfbl Ha 3anyck, He 3aBUCALLMUN
OT NPUMEHSEMON reHepaTOPHON YCTaHOBKM
(ANs aBTOMaTUYECKN 3anyckaemblX reHepa-
TOPHBIX MoAynen). 3Ha4yeHne BpeMeHn 3a-
nycka 3agepxku onpegenseT noTpedutens.
Hanpumep, aTo Bpema ycTaHasnuBaloT ANA
TOro, 4To6bl 3anyck He NPOUCXOA NN B CyYae
04eHb KOPOTKOro paspblBa MarncTpanu

t, BpemA 3anycka asurarens (cranking time) c BpeMeHHOW WHTepBan OT Havana 3anycka
Asuratena A0 AOCTUXEHUA Ha4YanbHOW cKo-
pOCTW BpalleHns ABUratTens

to BpeMA  NpeAcMa3’ouyHOW  MOAroTOBKU c Bpems, HeobxoauMoe ANA HEKOTOPbIX TU-

(pre-lubricating time) noB aAuratenei, 4Tobel ybeguTbcs, YTO He-
obxogumoe aaBneHWe yCTaHOBMEHO A0 3a-
nycka asurartensi.

[nst ManbIx aneKTpoarperaroB, KOTOpbIe 0ObIY-
Ho He TpebyloT NpepaBapwTenbHOW MNpeAcMa-
304HOM MOATOTOBKYW, 3TO BPEMS PaBHO HyIio

Vg CKOPOCTb U3MEHEHUA perynupyemoin ua- — CKOpoCTb WM3MEHEHUS peryrnmpyemMoii 4a-

ctothl (rate of change of frequency setting) CTOTHl MpU AUCTAHLUUOHHOM YrpaseHuu,
BblpaXaemasi B NpoLeHTax juanasoHa u3-
MEHEHUS B CEKYHAY:

vy = M -100

Vy Ko3dppULIMEHT U3MEHEHUA perynupyemMo- — KoatppuuMeHT usMeHeHusi perynupyemoro

ro HanpsikeHms (rate of change of voltage HanpsXXeHUA NpU JUCTaHLUMOHHOM yrpaBre-

setting) HUW, BblpaXaeMblii B NpoLeHTax cBsA3aHHOWN
aMMIUTYAbI perynupyemoro HanpsKeHus:
Uy ip—Uso) U
VU _ ( s,up ts,do r 100
Us o HUXHUIA Npeaen perynupyemoro Hanpsi- B —
' »eHua (downward adjustable voltage)

Us,up BepXHUI npegen perynupyemoro Hanpsi- B —

*eHua (upward adjustable voltage)

U HOMMHanbHoe HanpshkeHue (rated voltage) B MexdasHoe HanpsbkeHue B KnemMmax reHe-

patopa npu1 pac4eTHOW YacToTe U HOMUHarb-
HOW BbIXOAHOW MoOLHOCTU. HomuHanbHoe
HanpspKeHNe — HanpspKeHUe, ykasbiBaemoe
M3roTOBUTENEM NS onepauuoHHbIX U pabo-
UYMX XapaKTepUCTHK reHepaTopa
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V)

rec

pereHepauva HanpsKeHus (recovery voltage)

B

MakcumarneHoe [OCTyNHoe cTabunuanpo-
BaHHOe HanpshkeHue AN pacyeTHOro co-
CTOAHUA Harpysku. PereHepauusa Hanps-
XeHus 06blYHO BbIpaXaeTcsl B NpoLeHTax
HOMWHAMNBLHOMO HamMpsXeHUs U HaxoauTcs
B npefenax crabunuanposBaHHOro Aonycka
HanpseHua (nonocel) AU. Ana Harpysok
6onee HOMUHaNMBLHOTO 3Ha4YeHUsi pereHepa-
LY HanNpsXXeHUs orpaHnYnBaeTcs HachblLe-
HWeM 1 obnacTblo Bo3byguTenb/cTabunmnsa-
Top opcupoBaHUa NPOU3BOAUTENBHOCTU
(cM. pucyHok 5)

perynupyemoe HanpsixkeHue (set voltage)

MexdasHoe HanpsbkeHue 4ns OnpegfeneH-
HOro pexuMa paboTbl reHepaTopa, ycTaHaB-
nBaemMoe nyTem HacTPOKK

st,max

MaKCUManbHoe 3HauyeHue HanpsxKeHus
B YCTaHOBMUBLUEMCSi pexuMe paboTbl
(maximum steady-state voltage)

MakcumarnksHoe 3HaveHUe HanpskeHus B
YCTaHOBMBLUEMCSI pexume paboTel B CO-
OTBETCTBUU CO CTabUNU3UPOBaHHLIMK Ma-
pameTpamu MNpu pacyeTHOl YacToTe [Ans
BCEX MOLLHOCTel MeXAy XOMOoCTbIM XOLOM
M HOMUHaMLHON BblAABaEMOl MOLLHOCTbIO
NPy TOYHO YCTAHOBMEHHOM KO3hULMEHTE
MOLL{HOCTH

u

st,min

MWHMManNbHOe 3HauyeHWe HanpsxkeHus
B YCTaHOBMBLUEMCSl pexumMe paboTbl
(minimum steady-state voltage)

MUHUMaMbHOE 3HAYeHWe HamnpsikeHus B
yCTaHOBMBLUEMCS pexuMe paboTsl B CO-
OTBETCTBMM CO CTABMIU3NPOBaHHLIMM Na-
pameTpamu Mpu pacqeTHOl 4actoTe ANs
BCEX MOLLHOCTEN MeXAY XONOocTbiM XOAO0M
W HOMWHasLHOI BbljaBaeMON MOLLHOCTbLIO
NpW TOYHO YCTaHOBMEHHOM KO3(hdULMEHTe
MOLLIHOCTH

Uo

HanpsixXeHue xonocroro xopa (no-load
voltage)

MexdasHoe HanpsxeHWe B KNeMMax reHe-
partopa npu pacHeTHoO YacToTe U B pexume
paboThl reHepaTopa Ha XoroCTOM Xoay

Udin,max

MaKcUManbHoe KpaTKOBpeMeHHoe NoBbI-
LIaloLeecs HanpsikeHwe npu yMmeHblue-
HUU HarpyskuM (maximum upward transient
voltage on load decrease)

MakcumarneHoe HanpskeHue, KOTOpoe Mo-
XeT BO3HUKHYTb MpW BHE3aMHOM Mepexofe
oT Gonee BLICOKOW Harpyskv k Goree HU3KOI

Udin,min

MUHUMaNbHOe MOHMKaloWeecA KpaTko-
BpeMeHHOe HamnpsikeHue npu yBenuue-
HUKU Harpy3ku (minimum downward tran-
sient voltage on load increase)

MWHWManeHoe HanpshXeHWe, KoTopoe Mo-
XKET BO3HUKHYTb MpW BHe3anHoOM nepexoge
oT 6onee HU3KOW Harpy3skK K 6onee BLICOKON

A
Umax,s

MaKCUManbHoe aMnnuTyaHoe 3HaueHue
perynupyemMoro HanpspkeHusa (maximum
peak value of set voltage)

A
Umin,s

MUHUMaNbHOe aMNIUTYAHOe 3HauyeHue
perynupyeMoro HanpshkeHuss (minimum
peak value of set voltage)

A
Umean,s

cpefHee apudMeTMYecKoe 3HaueHue
MaKCMManbHOro U MWMHUMaNbHOrO am-
NAUTYOHBLIX 3HAYeHWW perynumpyemo-
ro HanpshkeHusi (average value of the
maximum and minimum peak value of set
voltage)
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“ Moaynaumsa HanpsXeHUs (voltage % KBasunepuoguueckoe M3MeHeHWe Hanps-
Umod,s modulation) XeHUs (nomnHblil pazmax) nNpu ctabunusu-
pOB@HHOM HanpsXeHuu, uMetoLLiee TUNn-
Hbleé YacToTbl HuXe yHAaMeHTanbLHo
reHepaluu 4acToThl, BbipaXxaeMoe B Npo-
LeHTax cpefHero nuka Hanps)XeHUs npu
pac4yeTHONW Y4acToTe W MNOCTOAHHOW CKO-
pocTu:
A A
A U .y )
Umod,s -9 mod,s,max mod,s,min .100.
A A
Unmod,s,max+Umod,s,min
Moaynauua HanpskeHus MpOUCXOAWUT Mpu
LMKITMYECKUX UK CryYaiiHbIX nomexax, Ko-
TOpble MOryT 6bITh BbI3BaHbl PerynsTopamu,
LUKIMYECKUMN  HEepaBHOMEPHOCTAMU  UNU
NepUOANYECKNMI HarpyakaMu.
Mepuatowunii cBeT — ocobbiil cnyYait Moay-
NALUM HanpsKeHus (CM. pUcyHkn 11, 12)
“ MaKcuManbHasA aMnnuTyga Moaynauuu B KBasunepuogudeckoe MakcumanbHoe u3me-
Umod,smax | HanpsaxeHua (maximum peak of voltage HEeHWe HanpAXeHUa (NOMHBLIN pasmax) npu
modulation) cTabunmanpoBaHHOM HaNpPsKEHUN
N MUHUManNbHaA aMnnuTyga Moaynauumu B Ksasunepuogudeckoe MUHUManNbLHoOE U3me-
Umod,smin | HanpsxeHusa (minimum peak of voltage HEHWe HanpskeHna (NONHLIN pasmax) npu
modulation) cTabunuanpoBaHHOM HanNpsXKeHUN
LAJ pa3smax KonebaHua HanpsikeHua (width of B —
v voltage oscillation)
Afneg OTKIIOHEHMEe 4acTOTbl OT SIMHEWHOW Kpm- My —
BOW B CTOPOHY yMeHblueHUAa (downward
frequency deviation from linear curve)
Afpos OTKITOHEHME YacTOTbl OT JIMHEMHOW Kpu- My —
BOW B CTOpPOHY yBenuueHus (upward fre-
quency deviation from linear curve)
Af AUanasoH AONYCTUMbLIX OTKIIOHEHUW ya- — CornacoBaHHas nonoca 4acToT npu crabu-
CTOThI B YCTaHOBUBLUEMCS pexume pabo- NW3UPOBaHHOW YacToTe, KOTOpyl YactoTa
Tbl (steady-state frequency tolerance band) AOCTUraeT B Mpegenax fAaHHoro nepuoja
ynpaBneHus nocne yBenuyeHus nm yMmeHb-
LUEHUS Harpys3Kku
Af, MaKCUMaribHoe OTKNOHEHHWe 4acToTbl OT My Hanbonblune 3HaveHus Afpeg M Afys, KOTO-
nuHeNHON KpuBo#i (maximum frequency pble BO3HMKaloT Npu paboTe anekTpoarpera-
deviation from a linear curve) Ta B peXuMMe XOnocToro xoga u npu HOMu-
HanbHOW Harpyske (CM. PUCYHOK 2)
Af AnanasoH  perynupoBaHMs  4acToThbl My Moroca 4acToT, orpaHUYeHHas BLICLLMM W
(range of frequency setting) HU3LLNM 3HAYSHUAMU Perynnpyemon 4acTto-
Tl Npu paboTe anekTpoarperata B pexume
XOmOCTOro Xofa (CM. pUcyHok 1):
Afs = fi,max - fi,min
Afg 4o AnanasoH CHWXeHUs perynupyemon ua- My Monoca 4YacToT, orpaHU4eHHaa 3Ha4YeHNAMKU
' crothbl (downward range of frequency setting) HOMUHANbLHON YacTOTbl U HAUMEHbLUEN pe-
rynupyemoi 4acTtoTbl, Npu paboTe anekTpo-
arperata B peXumMe XorocToro xoaa (CM. pu-
CYHOK 1):
Afs,do = fi,r_ fi,min
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AManasoH NOBbLILLEHUA perynupyemoil va-
crotbl (upward range of frequency setting)

my

Moroca 4acToT, orpaHn4YeHHas BbICLUMM
3Ha4YeHneMm perynmpyemMoin 4actoTbl U 3Ha-
YeHWeM HOMMHambHOW YacToThl Npu paboTte
aneKTpoarperaTta B peXume X0nocToro xoaa
(cm. pucyHok 1):

Af, =T, f,

s,up ~ limax T i

AU

cTabunusnpoBaHHasa nonoca gonycka Ha-
npsikeHnn (steady-state voltage tolerance
band)

CornacoBaHHbI uanasoH HanpshKeHWi, Ko-
TOPOro HampshkeHue AOCTUraeT B npegenax
AaHHOTO  perynmpyeMoro nepuoga mnocre
YCTaHOBMEHHOTrO BHE3aMHOro MOBLILLIEHNS
UINN MOHWKEHNSA HarpysKu:

U
AU =28Ug -—L
100

AU

aMnNNUTyaa perynupyemMoro HanpsixeHus
(range of voltage setting)

AMNNUTYZa MaKcUMarnbHO BO3MOXHLIX BO3-
pacTatolled U yGblBatolell KOpPEKTUPOBOK
HanpPsPKEHWUS B KNEMMax reHepartopa npu pac-
YETHOM YacToTe [N BCEX Harpy3oK Mexay Xo-
NOCTEIM XOZ0M M HOMWHAIBHOW BbifaBaeMoin
MOLLUHOCTbIO B Npefenax cornacoBaHHol am-
NAUTYAbI KO3DDULIMEHTA MOLLIHOCTH:

AUs = AUs,up + AUs,do

AUS,dO

NoHWXaloLlWasacA amMnnNUTyaa perynupy-
emoro HanpskeHus (downward range of
voltage setting)

AMNUTYA@ MeXAy HOMUHarbHBIM Hanpske-
HWEeM W y6biBaloLMM perynupyeMbiM Hanps-
XeHWeM B KneMmax reHeparopa npu pac-
YeTHOI YacToTe 15 BCEX Harpy3oK pexumMa
XOnoCTOro Xofja U HOMUHarbHOW BblaBae-
MOW MOLLHOCTHK B NpeAenax cornacoBaHHoOn
aMnnuTyabl KoadppUUMeHTa MOLWHOCTH:

AUs,do = Ur_ Us,do

noBbIWAKOLAACA aMnNnuTyga perynupye-
Moro HanpsibkeHus (upward range of voltage
setting)

AMNNUTYAa MeXay HOMMWHarbHLIM Harps-
XEHUEM U MOBLILLAIOLWMMCS PErynupyemMbiM
HanpsbkeHWeM B KIeMMax reHepatopa npu
pac4eTHOl YacToTe 1151 BCEX Harpy3oK pexu-
Ma XOnoCTOro XoAa W HOMUHarLHOW BhifjaBa-
€MOii MOLLHOCTU B NMpegenax cormacoBaHHOM
aMnnuTyabl KOS ULMEHTa MOLLHOCTH:

AUS, up = Us,up - Ur

OTKIMOHEHUe YaCTOTHO-Harpy3o4Hoi Xxapak-
Tepuctuku (frequency/power characteristic
deviation)

%

MakcumanbHOe OTKIMOHEHUE OT JIMHEWHOW
XapaKkTepucTUkM B JuanasoHe MOLLHOCTEN
OT XOITOCTOro Xofa A,0 HOMUHAaNbLHOIo 3Have-
HWA, BblpaXaemMoe B NpoLeHTax HOMUHarb-
HOI YacToThl (CM. PUCYHOK 2):

Adfy = Af—fc -100

r

YacTOTHO-Harpy3o4Hasi XapaKTepuCTUKa
(frequency/power characteristic curve)

KpuBas 3aBMCMMOCTM YacTOTbl OT MOLLHO-
CTW Harpyskv B juanasoHe MOLLHOCTER oT
XOMOCTOro XoAa A0 HOMMWHAMBHOrO 3Hade-
HWSA B YCINOBUSX YCTAHOBUBLLErOCH pexuma
paboThbl (CM. PUCYHOK 2)

Xy

cBA3aHHas cTabunusupoBaHHas nomnoca
ponycka HanpsikeHus (related steady-state
voltage tolerance band)

%

Monoca ponycka, Bolpaxaemas B MpOLEH-
Tax HOMUHANBHOTO HaMpPsHKEHUS:

AU
o, =—-=-100
U~y

r
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Af

OTHOCHUTENbHbIA AWaNa3oH AONYCTUMbIX
OTKNOHEHUIN 4acTOThbl B YCTAaHOBUBLUEM-
cAa pexume pabortbl (related frequency tol-
erance band)

%

Monoca fonycka, Bbipaxaemasi B MpoLieH-
Tax pacyeTHOI YacToThI:

a, =2 100
f

r

By

AManasoH 4acToTbl B YCTaHOBUBLUEMCA
pexume pabotbl (steady-state frequency
band)

%

A
OrpaHuyeHHas LumpuHa konebaHuii vactorbl f

. \
aneKTpoarperara npu noctoAHHOU MOLLHO-
CTU OTHOCUTENBHO HOMWHArbHOW 4acToThl,
BblpaXXaeMas B npoueHTax:

f
= X100
Br =+

r

MakcumanbHoe 3HadeHue Py ykasbiBaloT
Ansa avanasoHa MolgHocTtel oT 20 % Ao Ho-
MUWHAnNbLHOIo 3Ha4YeHUS.

Ona mouwHocTteit MeHee 20 % HOMUHANLHOIO
3HayeHus Auanas’oH 4acToThl B YCTaHOBMB-
LLEMCSl peXUMe MOXET UMETL bornee BbicokUe
3Ha4eHUs (CM. PUCYHOK 3), HO NPU 3TOM I0IDKHA
obecneumBaThCst BO3MOXHOCTb CUHXPOHM3aLMK

ofy

nepexogHoe OTKNOHEHWE 4acToTbl (OT
HayanbHoOro 3HavyeHuA) npu Habpoce Ha-
rpy3ku [transient frequency deviation (from
initial frequency) on load increase (-) related
to initial frequency]

%

BPEMEHHaﬂ Pa3HOCTb 4acToT MeXAy 3Ha-
YyeHneMm nageHunAa 4YactoTbl U HayanbHon
YacToTON B MpoLiecce perynupoBaHus npu
BHe3anHOM U3MEeHEeHWUU Harpys3kKu, BblpaXa-
€eMasd B nNpoueHTax HOMWHAaNbHON YacTOThI:
SF- = fd,min _farb )
d

Fart

3Hak MUHyc ofo3HavaeT nageHue 4acToThl
npu HaGpoce Harpy3ku, a 3HaK NNC — yBe-
NMYEHne YacToTbl NpU cBpoce Harpysku.
MepexogHoe OTKNOHEHWE YacTOThl AOMKHO
6bITb B Npeaene AonyckaeMoi NorpeLUHOCTH

S

nepexofHoe OTKNOHEeHWe YacToThbl (OT Ha-
YanbHOro 3HayeHus) npu cépoce Harpys-
Ku [transient frequency deviation (from initial
frequency) on load decrease (+) related to
initial frequency]

%

BpeMeHHasi pa3HOCTb 4acToOT Mexay 3Ha-
YeHWeM yBerM4eHUA YacToTbl U HauanbHoM
4acToTON B NpoUecce perynupoBaHUs npu
BHE3arNHOM W3MEHEHWW Harpysku, Bblpaxa-
eMas B NpoLeHTax HOMUHANBHO YacToThI:

fd,max B farb
8ff = dmax_ab 400,
arb

3Hak MUHYC obo3HavaeT nageHne vactotbl
npu HaBpoce Harpysku, a 3HaK NNKC — yBe-
fIMYEHne YacToTbl Npu cBpoce HarpysKu.
I'IepeonHoe OTKNOHEHWe 4acToTbl AOMKHO
6bITb B npegene AOI'IyCKaeMOﬁ norpewHocTn

Sd—yn

nepexogHoe OTKNOHEHUE 4acToThbl (oT
HOMMHaNbHOTO 3HaYeHUsA) Npu nosBne-
HUM Harpys3km [transient frequency devia-
tion (from initial frequency) on load increase
(—) related to rated frequency]

%

BpemeHHaﬂ Pa3HOCTb 4acCTOT MexXAy 3Ha-
YeHneMm nageHuna 4acTtotbl U HOMWHaNbLHON
YacToTON B NpouUecce perynupoBaHus npw
BHe3anHOM USMEHEeHWU Harpysku, BblpaXxa-
eMan B NnpoueHTax HOMWHaNLHOW YacToThI:
_ fd,min B farb
o = 22 100,

r
MepexogHoe OTKNOHEHWEe YacTOTbl AOIDKHO
6biTb B Npegene AoNyckaeMoi NOTrPELLHOCTY.
3HaK MUHyc 0603HavaeT najeHue 4acToThl
NpyU NOSIBNEHUW Harpysku, a 3HaK Mrnoc —
yBenuyeHWe 4acToTbl NPU CHATUW Harpy3ku
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+
dyn

nepexogHoe OTK/MIOHEHWe 4acToThbl (OT
HOMUHANbHOrO 3HaYeHUA) NpU CHATUM
Harpy3ku [transient frequency deviation
(from initial frequency) on load decrease (+)
related to rated frequency]

%

BpeMeHHan pasHOCTb 4acToT MeXay 3Hade-
HUEM yBErIMYEHNS YacTOTbl U HOMUHANLHO
4acToToil B Npouecce perynmpoBaHna npw
BHE3aMHOM M3MEHEHWW Harpysku, Bblipaxa-
eMas B NpoLeHTax HOMUHAMNBHON YacTOThI:

f -f
+ _ dmax_‘arb
83, _T.mo.
I'Iepexo.m-loe OTKNOHEHWe 4acToTbl AOSMKHO
ObiTb B npegene J:lOnyCKaeMOIZ NOrpeLUHOCTU.
3HakK MUHYC 0603HaqaeT nageHne 4acTtoTbl
npu NoABNeHUU Harpyskn, a 3Hak nnwc —
yBenu4veHne 4actoTbl NpU CHATUN Harpyskun

8U5yn

AeBuaLua KpaTKOBpeMeHHOro Hanpsxe-
HUA NpU YBeNUYMBaIOLIENCA Harpyske
(transient voltage deviation on load increase)

%

MapeHue HanpsXXEHWSN, Korda reHeparop, pa-
GoratoLnii Npu pacHETHOW YacToTe U HOMU-
HarbHOM HarnpsPKEHUN NPU HOPMarbHOM pery-
NMpoBaHUM BO3OYXAEHUSA, UMEET OTKIIOHEHUE
OT HOMWHArbHOW Harpysku, BblpaXXaemoe B
NpOoLEHTaX HOMUHANBHOIO HaNPSPKEHUSI:

_ Ud ,min_Ur

SUgyn = AR .100.

r
[leBnaLua KpaTKOBPEMEHHOIO HanpskeHns
JlonxHa 6bITb B Npeferne AonyckaemMoii no-
rPEeLUHOCTY.
3HaKk MuHyc obo3HayaeT najeHue Hanps-
XKEeHUA Npu yBenuuusaloLLeicsa Harpyske, a
3HaK Noc — yBeNnuMYeHUe HanpspkeHUs Npu
YMEHbLUEHNN Harpy3ku

SU:;yn

AeBHaUUa KpaTKOBPEMEHHOro Hanpsxe-
HUS NPU YMEHbLUEHUMN Harpy3kKu (transient
voltage deviation on load decrease)

%

YBenuueHune HanpsxxeHus, Koraa reHeparop,
KOTOpbLIiA 3anyckatoT ¢ pac4eTHOW YacToToi
U C HOMUHAarbHBIM HanpsXeHWeM npu Hop-
ManbHOM perynupoBaHun BO3byxaeHus,
UMeeT BHe3anHoe OTKNOHEHWe OT HOMM-
HanbHOI Harpysku, BulpaXxaemoe B NpoLeH-
Tax HOMUHAMNBLHOrO HaNPsHKEHUS:
suy ——ammex Y 400
dyn Ur

[eBnaLua nepexoaHoro HanpsoKeHWs AoSkHa
6bITh B Npeferne JomyckaeMoi MorpeLHOCTH.
3HaK MuUHyc o6o3HayaeT najeHwe Hanps-
XKEeHUA Npu yBenuuuBaloLLeicsa Harpyske, a
3HaK Nroc — yBernuyeHne HanpsxXeHus npu
YMEHbLUEHUU Harpy3aku

of,

OTHOCUTENbHLIN Anana3oH perynupoBa-
HUA vactoThbl (related range of frequency
setting)

%

M3meHeHWe perynupyemoii 4acToThl, Bblpa-
»XaemMoe B NpoLieHTax HOMUHANbHOW YacToTbI:

f. -f
st — :,maxf Lmin 400

r

8, o

S,

OTHOCUTENbHbIN INana3oH CHWKEHUA pe-
rynupyemoi uacrothl (related downward
range of frequency setting)

%

CHUXeHWe peryrimpyemMoii 4acToTel, Beipaxa-
€MOge B NPOLEHTaX HOMUHASLHOW YacTOTbI:

£ —F .
stydo — 1,r fl.mln 100

r

of,

s,up

OTHOCHUTENbLHLIA AVMaNa3oH NOBbILIEHMUs!
perynupyemoi uvactothbl (related upward
range of frequency setting)

%

MoBbiWeHWe perynupyeMoin 4acToThl, Bblpa-
Xaemoe B NpoLeHTax HOMUHaIbHON YacToThI:

8, . = —f"ma*f “hir 400

sup ~
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OkoHYaHue mabnuup! 1

EavHuua
CumBson TepMmuH WaMepeHus OnpeaeneHune
Of 4 KoachhULMEeHT cTaTusMa no yacroTe % PasHocTe Mexay HOMWHarnbHOW 4acToToi
(frequency droop) XOINOCTOro Xofia W HOMWHarnbHON YacToToW
npu HOMWHanNBLHOR MOLLHOCTH, BhlpaXKaemas
B MPOLEHTaxX HOMWHanbHOW 4acToThl Mpu
PUKCMPOBAHHOM MOMOXEHUN YCTaBKN Ya-
CTOThI (CM. PUCYHOK 1):
f -f
&y = L _T.100
f,
A
dqce KO3PhULIMEHT CTaTU3MA MO HaNpPsKEHUIO — —
(grade of quadrature-current compensation
droop)
O LUMKNUYecKass HepaBHOMepHocTb (cyclic — —
irregularity)
Stiim BbICOKOYACTOTHbIW (PUKCUPOBaHHbLIN KO- % PasHocTe Mexay perynupyemon 4acToToi
adpcouumeHT (overfrequency setting ratio) BbICOKOYACTOTHOro npegena ycTpoucTsa M
pacyeTHOW 4acTOTOW, pa3jeneHHas Ha pac-
YeTHYI0 YacToTy, BblpaXkaemas B NpoLieHTax:
f,.—f
My = g _1.100
f
A
dUg AeBuauus crabunusnpoBaHHOro Hanpsi- % MakcumanesHoe OTKITOHEHWE HanpspKeHUN
WKeHus (steady-state voltage deviation) anekTpoarperara B COOTBETCTBUU CO CTabu-
NM3UPOBaHHLIMKA NApaMeTpaMm Npu pacyeT-
HOI YacToTe Ansl BCeX MOLUHOCTEWA Mexay
XONOCTLIM XO40M U HOMUHANLHON BbiaBae-
MOW MOLLHOCTbIO NMPY TOYHO YCTaHOBNIEHHOM
KoappuLMeHTe MOLHOCTH, BblpaxaeMoe B
NpoUeHTax HOMUHANBLHOTO HaNPSXEHUS:
U U, .
_ st,max st,min
Uy = +———>="2.100
2u
U CBfi3aHHasi aMNNUTYAa perynupyemoro Ha- % AMNUTYaa perynupyemoro HanpsiKeHus,
npskeHus (related range of voltage setting) Bblpa)kaemMasn B NpoLEHTax pac4YeTHOro Ha-
NPSHKEHUSA:
AU_ _+AU
_ S,up s,do
U, = — 0 -100
I
s o CBfi3aHHas MOHMXaloWAACA aMNAUTY- % MoHnxalowanca aMnnNuTyaa perynupyemo-
Aa perynupyemoro HanpsixeHus (related ro HanpsXeHus, Bblpaxaemasa B NpoyeHTax
downward range of voltage setting) HOMWHANbLHOMO HaNPSKEHUA:
U -u
U, 4o = ——222.100
’ u
I
U, up CBfAi3aHHasA MOBLILWAIOWAACA aMNANTY- % MoBbiwalowasca amnnuTyaa perynupyemo-
Aa perynupyeMoro HanpsikeHus (related ro HanpsXeHus, Bbipaxaemasn B NpoLeHTax
upward range of voltage setting) pacyeTHOro HaNPSXXEHUS:
u,.._-U
U = —22—=-100
UI‘
U, g AncbanaHc HanpsbkeHus (voltage unbalance) % OTHoLLeHWe oTpUUaTeNbHOW UMW HYNEBOW

COCTaBNAKWEN HaNpsXXeHWs Y3NoB K no-
TNOXMTENBbHON cocTaBnsAoWen HanpsXeHUs
B peXuMe XONnocToro XoAa, Belpaxaemoe B
NpoLeHTax HOMUHANBLHOTO HaNPsSHXKeHNS

a) PaBouas yacToTa areKTpoarperara 3aBucUT OT NOMHOW UHEPLUKN aneKTpoarperara u KOHCTPYKLMWA CUCTEMBI 3aLLMThI.
b) MpegentHoe sHaueHMe YacToThl (CM. pucyHok 3 ISO 8528-2:2005) — yacToTa, KOTOpYIo ABUraTenb U reHepartop
anekTpoarperara MoryT BbiAepXuBaTthb (0becneunBaTtb) 6€3 pucka 6bITb MOBPEXAEHHLIMMU.
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P — mowHocTb; f— yacTtoTa; 7— KprBas YaCTOTHO-SHEPreTUUEeCKO KpUBOW; 2 — npefesibHas MOLLHOCTL [MpeAenibHoe
3HayeHne MOLLHOCTM 3/IeKTpoarperara 3aBMCUT OT MPEAE/bHOIO 3HaYEHNA MOLLHOCTY ABUratens BHyTPEHHEro
cropaHusa (Hanpvmep, npekpalieHne nogadn Tonamea), yunTbiBas adPeKTUBHOCTb reHepaTopa nepeMeHHOro Tokaj

a— BoO3pacTaklas amMnauTyga peryiupyemMoi 4actoThl;
b— y6biBawLias amMnauTyga peryimpyemoii 4actoThbl;
C— Anana3oH HACTPOWKM 4acTOThl.

PucyHok 1 — YacToTHO-3HepretTnyeckaa xapakrepucrtuka gunanasoHa perynmpyeMOVl 4acCTOThbl

11
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P — mouwHocTh; f— uyacTtota; 1— nuHeliHas KkpuBas xapakTepucTukn 6bICTPOAEACTBIUS MOLLHOCTH;
2 — KpuBasi YaCTOTHO-3HEPreTUYecKoii XxapakTepucTukn

a— gesunayna '-IaCTOTHO-3HepFeTVI'-IECKOI7I XapakTepucTukn.

PucyHok 2 — YacToTHO-3Hepretmyeckasl xapakTepucTuka OTKNIOHEHWUS OT NIMHeliHol KpUBOi

12
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d, max

t— Bpewms; f — vactoTa; 1— yBennyeHme MOLHOCTHU; 2 — YMeHblUeHNe MOLWHOCTU

PucyHok 4 — JuHaMunyecKkuin pexum 4acTtoThl

t— Bpemsa; U— HanpshxeHne; 1— NoBbIlWEHWEe Harpysku; 2 — MOHWXKEHNEe Harpysku

PUcyHOK 5 — XapakTepucTuKu KPpaTKOBPEMEHHOTro HanpsixeHus 6e3 KBafpaTypHOTEKYLW ero cTaTU4YeCcKoro OTKNOHeHuUs

HanpsaxXeHuUa KoMneHcayunu

13



rOCTISO 8528-5—2017

4 Npyrve npaBuna 1 gONonHUTenNbHbIE TpeboBaHUs

OnekTpoarperarbl, MPMMEHSIEMbIE Ha CyAax U B NPUOPEXHBIX COOPYXEHUAX, AOMKHbI COOTBETCTBOBATbL [10-
MONHUTENbHbLIM TPEBGOBaHUAM B COOTBETCTBUU C TEXHUYECKON JOKYMEHTALMEN, COrNacoBaHHOW C 3aKa34nKOM.

[pn HeoBXxoaAMMOCTH BbIMONHEHUS CneuManbHbIX TpeboBaHuii, NpeabsABnsaeMbIX APYrMMU opraHu3awm-
SIMM, HaNpMMep opraHamu rocyAapCTBEHHOI MMM MECTHOM BNacTu, MHCMEKTUPYIOLMMU OpraHu3auusamm, obe-
crneyeHne Takmx TpeboBaHuil COrnacoBbLIBAETCH MEXAY U3rOTOBUTENEM U 3aKa34MKOM.

TpebGoBaHus, He YCTAHOBMEHHbLIE B HACTOSILLEM CTaHAApPTE, AOJDKHbI ObITb COMNAacoBaHbl MEXAY W3roTo-
BUTENEM U 3aKa34MKOM.

5 XapakTepucTUKu 4acToTbl

5.1 O6wme Tpeb6oBaHNA

B ycTaHOBUBLLEMCS pexxume paboTbl XapakTEPUCTUKM YacTOTbl ANEKTPOarperaTtoB 3aBUCAT B OCHOBHOM
OT NapaMeTpoB perynsaTopa 4acTtoThl BpallueHus ABurarens.

[uHaMmnyeckue xapakTepPUCTUKM YaCTOThI, T. €. peakLMn Ha U3MEHEHUS HArpy3ku, 3aBUCAT OT NOBEAEHUSA
BCEX COCTaBHbIX YacTen 3neKkTpoarperatoB [Hanpumep, OT XapakTEPUCTUK KPYTSLLErO MOMEHTA ABUraTens,
BKJTIOYAs TUN CUCTEMbI TYpOOHaaayBa, XapakTEPUCTUK HArPY3KKU, MHEPLIMOHHBIX XapaKTEPUCTUK, AeMndurpo-
BaHusA U T. N. (CM. Tabnuuy 1)] u, cnegoBarenbHO, OT UHAMBUAYANbHbLIX OCOOEHHOCTEN KOHCTPYKLMU BCEX
y3IOB anekTpoarperatoB. JUHaMUYECKUI PEXMM YacCTOThl dnekTpoarperarta MoXeT ObITb HENOCPEACTBEHHO
CBSI3aH C 4aCTOTON BpaLLEHUs reHeparopa.

TepmuHbl, 0603HAYEHMA U ONpPeaeneHns XapakTePUCTUK YacTOoTbl NpUBEAEHbI B Tabnuue 1 (CM. pUCyH-
km1,2,3n4).

6 MapamMeTpbl NPeBbIWEHUs YacToThI

TepMuHbI, onpeaeneHns n 0603Ha4YeHns ANst BbICOKOYACTOTHLIX XapakTePUCTUK NpUBeAeHbI B Tabnuue 1.

7 XapakTepucTUKN HanpsKeHUs

XapakTepuCTUKM HaNpshKeHUs anekTpoarperara onpejensiorT B COOTBETCTBUMU C KOHCTPYKUWE reHepa-
TOpa nepemMeHHOro Toka U xapaktepuctukamu crabunusatopa HanpsKEHWA. 3HaueHust kak cTabunmanposax-
HOM, TaK U KPaTKOBPEMEHHOI YacTOT MOTYT BIMATL HA HaMNpsXXeHUe reHepaTtopa (CM. PUCYHOK 5).

TepMuHbl, onpeaenernust 1 0603HaYEHUS XapakTepUCTUK HANPSXKEHUA NpuBeaEHb! B Tabnuue 1.

8 YcTaHOBUBILUMINCS TOK KOPOTKOrO 3aMblKaHUA

YCTAHOBMBLUMNCA TOK KOPOTKOTO 3aMbIKaHUA [, KOTOPbIA MOXET ObiTh BaXKHON XapakTePUCTUKON (PYHK-
LIMOHUPYIOLLIMX 3ALLMTHBIX YCTPOWCTB, B NPOLIECCe 9KChnyaTtaLluu snekTpoarperara MOXeT ObiTb HUXE, Yem
3HayeHne, yCTaHOBIEHHOE M3rOTOBUTENEM JMneKTpoarperata Ha cnyyai HemcnpasHOCTH knemM. Ha daktude-
CKOE 3Ha4YeHWe yCTaHOBMBLLETOCS TOKA BIIMSIET NOMHOE CONPOTMBIIEHNE MEXAY reHEPaToOpOM U TOYKOW Henc-
npaBHOCTU Lenu cornacHo 1SO 8528-3:2005, noapasaen 10.3.

9 dakTopbl, BNUAIOWME Ha XapPaKTEePUCTUKMN AneKTpoarperara

9.1 O6uwme NonoxeHusa

XapaKTepuCTMKM anekTpoarperara o 4actoTe W HanPSXXEHUIO 3aBUCAT OT XapakTEpPUCTUK HArpy3ku u
COCTaBHbIX YacTei anekTpoarperara.

9.2 MOWHOCTb

Cneayloupme xapakTepucTUKU aneKkTpoarperara omkHbl ObITb YUTEHbI NPU BbIOOpE reHepaTopHou ycra-
HOBKM M pacnpenenuTenbHOro yCTponcTea:

a) NpMMEHEeHWe aneKTpoarperara;

b) HeoGxoaMMas MOLLHOCTb MOAKIMIOYAEMON Harpy3Kku;

14
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C) KOI(PPULUMEHT MOLLHOCTN HArpy3Ku;

d) nyckoBble XapakTepUCTUKKN MOObIX COEANHEHHbIX ANEKTPUYECKUX ABUraTenen;

€) Koa(h(pnyneHT pasHeceHna NPMCOeaNHEHHON Harpysku;

f) nepnoguyeckue Harpysku;

g) AeNCTBUE HENUHENHDBIX Harpy3oK.

3T XapaKkTepUCTUKN AOMKHBI YYUTLIBATLCA NPY BbIOOpE ABUraTens BHYTPEHHETO CrTOPaHUA U reHeparo-
pa, ecnn Harpy3koi ABNAETCA pacnpeaenuTenbHOe YCTPONCTBO.

9.3 YacToTa u HanpsokeHue

KpaTkoBpeMeHHas 4acTtoTa U XapakTepuCTUKU HanpsXXeHUs reHepaToOpHOW YCTAHOBKK MPU BHE3ANHOM
M3MEHEHUMN Harpy3Ku 3aBUCAT OT Criefyiowmnx yCnoBui:

a) cuctembl TypOOHaKONNEeHUs 3apaaa ABUraTtens BHYTPEHHErO CropaHus;

b) TopmoxxeHna npu 3PHEKTUBHOM AABNEHUN p,. ABUrATENS BHYTPEHHETO CrOpaHns Npu 00bABNEHHON
MOLLIHOCTHU;

C) pex#ma perynsitopa Ckopocru;

d) KOHCTPYKLMKM reHepaTopa;

€) XapaKTEPUCTUK CUCTEMbI BO3OYXXAEHUA reHepaTopa NepeMEHHOr0 TOKa;

f) pexmma ctabunusarTopa HanpskKeHus;

g) UHepLUMM BpaLLEHUS FeHEPaTOPHOW YCTAHOBKMN.

[na Toro yTobbl ONpeAenuTbL YacToTy M XapakTePUCTUKU HANPSHKEHUA dneKTpoarperara, ycraHaBnuBa-
€Mble N0 U3MEHEHUIO Harpy3ku, Heobx0AUMO YCTAHOBUTb MaKCUMAribHbIE BKIMIOYEHHbIE WIU BbIKIIOYEHHbIE
Harpy3ku, 0NOSIHUTENBHO NPUCOEAUHEHHbIE K reHepaTopy.

9.4 Mpunaraemasn Harpyska

Tak KaKk HEBO3MOXHO OMpeAenuTb KONMMYECTBO BCEX BMUSHMIA, BOZHUKAIOWMX B OTBET HA AUHAMUYE-
CKYIO Harpysky, Heo6xoaumMo ykasatb PeKOMEeHAYEMbIE 3HAYEHMS NPUIAaraéMoin Harpy3ku, OCHOBAHHbIE HA
AOMYCTUMOM MOHWXKEHWUM YacToThl. Bonee BbICOKOE 3HaYeHne TOPMOXKEHUS nogpasymesaeTt ahpekTUBHOE
DAaBMNEHWE p,,, NPU 9TOM HEOBXOAMMO YBENMUNBATL Harpysky B HECKOMbKO aTanos. Ha pucynkax 6 n 7 yka-
3aHbl OPUEHTUPOBOYHbLIE 3HAYEHUS STAN0B NPUIOXKEHHO| HAarpy3Kkn B 3aBUCMMOCTU OT p,,, NPU 0ObLABMEH-
HOW MOLLHOCTH.

Xapakrepuctuku geurateneii, pabotaipowmx Ha ra3o06pa3HOM TOMNMMBE, CYLLECTBEHHO OTNMYAlOTCA OT
XapakTepucTUK AW3eNbHbIX ABUraTenen u3-3a COBEPLUEHHO Pa3fiMYHbIX ABNEHWIA ropeHus Tonnuea. Moaro-
My noTpebutenb AOMmkeH ykasaTtb nobble 0COBEHHbIE TUMbl HArpy3kM M COrnacoBaTb UX C U3rOTOBUTENIEM
anekTpoarperara.

BpemeHHble MHTEpBAsbl MEXY NOCNeAoBaTENbHBIMU LUAramMmu Harpy3sku 3aBucAT:

a) OT pa3Mepa ABuUraTens BHYTPEHHEro CropaHus;

b) cpeaHero 3HaueHUs TOPMO3HON 3N PEKTUBHOCTHU;

¢) cucteMbl TypOOHakonneHus 3apsaa;

d) Buaa perynatopa;

€) ctabunmaaropa HanpsKEHUS;

f) BpawarenbHOn UHEPLIMK BCEW reHepaTOPHON YCTAHOBKU B LIEMOM.

I'Ip|/| HGOﬁXOﬂMMOCTIA BpEMEHHbIE UHTEPBarbl A0JKHbI ObITb COrnacoBaHhbl MeXay U3rotoButenem reHe-
paToOpPHOI YCTAHOBKM M MOTpeduTenem.

Kputepusamu sagaHHOW MUHUMarbHON BpaLLATENbHON UHEPLIMKN ABNAIOTCA:

a) AONYCTUMbI cnaj YacToThl;

b) unknMyeckas HepaBHOMEPHOCTb;

C) paGoTa B napasnnenb,HOM pexxuMe, eCnm BO3MOXHO.
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pTe— cpefHee 3HayeHUe 3 PEKTUBHOIO AABNEHNS YCTAHOBMEHHOW MOLWHOCTH; P — noBbilweHne 3HaYeHNs MOLLHOCTH,
YyCTaHOBJIEHHOE B COOTBETCTBMM C YC/IOBUAMUK OKpyxatwweli cpeabl; 1— nepBas cTyneHb MOLWHOCTW; 2 — BTOpas
CTYNeHb MOLWHOCTN; 3 — TPeTbs CTyNeHb MOWHOCTU; 4 — yeTBepTas CTyNeHb MOWHOCTW; 5 — nATas CTyneHb MOLLHOCTU

PrncyHok 6 — OpUEeHTUPOBOYHbIE 3HAYEHUA BHE3AMHOr0 MaKCMMasibHOrO NOBLIWEHWNS MOLLHOCTHU
KaK OYHKLUM TOPMO3HOTO 3P eKTUBHOIO CpefHero 3Ha4eHnsa gaBneHns pTe npu o6bABNEHHOW MOLWLHOCTHU
(yeTblpexTakTHble AgBuraTenu)

KpuBble, n3obpaxeHHble Ha pPUCYHKe 6, npuBefeHbl Ansa npumepa. [Npu BbIGOpe pexuma MOLLHOCTM
asurartena gna akcnayaraummn cm. 1SO 3046-4:2009.
P, %

100
80
60
40

20

500 1000 1500 pre, kMa

pTe— cpefHee 3HayeHue a(hPEKTUBHOTO AaBMEHUA YCTAHOBNEHHOW MowWwHOCTU; P — noBbllWeHWe 3HAUYEHUS
MOLWHOCTKN, YCTAHOB/IEHHOE B COOTBETCTBUMU C YC/IOBUAMU OKpyXxatoweli cpeabl; 1— nepBas cTyneHb MOWHOCTK;
2 — BTOpas CTyneHb MOUWHOCTU; 3 — TpeTbsa CTYNeHb MOLHOCTK

PUcyHOK 7 — OpUEHTUPOBOYHbIE 3HAYEHUS BHE3AMHbIX MAKCMMasibHbIX MOBbILEHUA MOLLHOCTU
Kak (hyHKLMN TOPMO3HOTO 3(h(hEeKTUBHOIO CPefHEro 3HauYeHusi 4aB/ieHnss pTe Nnpyu 06bsABNEHHON MOLWHOCTH
(ABYXTaKTHble BbICOKOCKOPOCTHbIE ABUTaTenm)

KpuBble, n3006paXeHHble Ha pPUCYHKe 7, npuBefeHbl Ans npumepa. MNpu Bbi6Ope pexrma MOLLHOCTM
asurartens gna akcnayarauymm cm. 1SO 3046-4:2009.
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10 Lluknuyeckasi HepaBHOMEPHOCTb

Linknuyeckoit HepaBHOMEPHOCTBIO 8¢ Ha3LIBAKOT NEPUOANYECKOE KorebaHUe CKOPOCTH, BbI3SBAHHOE He-
pPaBHOMEPHOCTBIO YaCTOThl BPALLEHUS ABUraTenei NopLUHEBOro TUNa NePBOW CTYNEHU, KOTOPAas BbipaXaeTcs
OTHOLLEHWEM Pa3HOCTU MEXay MakCUManbHOW U MUHUMAnNbHON YINOBOW CKOPOCTLIO K CpeaHemMy 3HauYeHuto
YrIOBOW CKOPOCTU B LWAXTE (Barl) reHepaTopa npu nobon NOCTOAHHOW Harpy3ke. B cnyyae equHMYHON onepa-
UMM LUMKNMYecKkas HepaBHOMEPHOCTb BOZHUKAET Mpyu COOTBETCTBYIOLLEN MOAYMALMUN HANPsXKeHWUA reHeparopa
1 onpeaenseTcs usMepeHuem sapuauuu (M3MEHEHUS) reHepMPYeMOro HanpsKeHUs No hopmyne

A A

8 _ Umax,s— Umin,s

s A

Umean,s

MpumevyaHune 1 — Luknnyeckyto HepaBHOMEPHOCTE YacTOThl BPALLEHWUS reHepaTopa MOXHO U3MEHWUTb OT-
HOCUTENbHO U3MEPEHHOW LIMKITMYECKOW HepaBHOMEPHOCTU YacToThl BpalleHUs [BUraTensi BHYTPEHHero cropaHus, ycra-
HOBWB YNPYryto CBsi3b MeXAY fBUratenieM BHYTPEHHEro cropaHus U reHepatopoM W/MInM U3MEHWUB MAacCoBblii MOMEHT
WHepLmMm.

MpumevyaHune 2 — Ocoboe BHUMaHWE crnefyeT yAensTs YCTONYMBOCTY NapannensHoi paboTel anekTpoarpe-
raToB C /iBUraTenem BHyTPEHHEro cropaHns Npu YactoTe BpalleHns oT 100 4o 180 MuH~! B Liensx NCKNoYeHUs pe3oHaHca
MeXAy YacToTol coBCTBEHHbIX KonebaHWii reHepartopa 1 YacToTol BbIHYXAEHHbIX KorieGaHWui, Bbi3BaHHLIX U3MEHEHUEM
KpyTsLlero MmomeHTa (cM. pasgen 11 SO 8528-3:2005).

11 NyckoBble xapakTepUCTUKN

MyCKOBbIE XapaKkTePUCTUKKU AneKTpoarperaTa 3aBUCAT OT HECKOMbKUX MNapameTpoB, TaKMX Kak:

a) TemnepaTypa OKpy>atoLLen cpeabl;

b) paboyas Temnepartypa gBuratensi BHyTPEHHEro cropaHus;

C) Ha4yanbHOe AaBrieHue;

d) cocrosiHme craptepHon barapeu;

e) BA3KOCTb Macna;

f) 00Lwas nHepunua reHepaTopHON YCTaHOBKY;

g) BUA UCMONbL3yEMOro TOMMMBa;

h) coctosiHue nyckoBoro o6opyaoBaHus.

MyckoBbIE XapaKTEepPUCTUKWN YCTAHABMUBAIOT MO COIMALLEHWIO Mexay noTpebutenem u U3roToBUTENEM
anekTpoarperara (CM. pUCYHOK 8).

TepMuHbI, onpeaeneHns u 0603HAYEHUA MYCKOBbIX XapakTEPUCTMK 3neKTpoarperaTtos NpusBeAeHbl B
Tabnuue 1.
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t— Bpewms; f— uvactota; U— HanpsbkeHve reHepatopa; 1— CTapToBbIl UMMY/bC; 2 — CKOPOCTb BK/KOYEHUS; 3 — KpuBas
HanpsXeHusa; 4 — KpuBas 4acToThl

PucyHok 8 — TlycKoBble XxapaKkTepucTuKu
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12 XapakTepucTuku BpeEMEHN OCTaHOBKU

TepMuHbI, onpefeneHns n 0603HavYeHNA OCTAHOBOYHbBIX BPEMEHHbIX XapakTepucTuK anekTpoarperatos
npueefeHbl B Tabnuue 1 (CM. pUCyHoOK 9).

t— Bpewmsi; f— yactota; U — HanpsbkeHue; 7— KOMaHAa Ha OCTaHOBKY; 2 — nepeMelleHne MOLLHOCTY; 3 — CUrHas1 OCTaHOBKM
nogauv Tonmea

PncyHok 9 — XapakTepucTukn oCTaHOBKMN

13 MapannenbHada paboTa

13.1 PacnpegeneHne akKTUBHOW MOLLHOCTHU

13.1.1 XapaKkTepucTtuku, BAUSAKOLLME Ha pacnpesesieHne akTUBHOW MOLLHOCTH

Ha pacnpegeneHue akTUBHOM MOLLHOCTU (CM. pUCYHOK 10) MOXHO BAUATb O4HUM WIW HECKONbKUMU U3
NpUBEAEHHbIX HMWKEe Crnoco60B:

a) XxapakTepuCTUKOWA CTaTUYeCcKOoro OTK/OHEHUSA perynatTopa CKOpocTu;

b) AMHaAMUYECKM pexnmom paboTbl ABUraTens BHYTPEHHEro CropaHus W ero perynsitopa CKoOpocTu;

C) AMHAMMWNYECKMM pPeXnMoM paboThbl CLensieHuns;

d) gMHamuyeckum pexmmoM paboTbl reHepaTopa, YYyuTbiBash XapaKTepPUCTUKM 3/1eKTPo060opyA0BaHUS
noTpeb6utens;

€) XapakTepucTukoi ctabunmnsatopa HanpsHKeHus.
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P — Harpyska; f — uactoTa; 1— fonyctumasi nosoca

PucyHok 10 — PacnpefienieHve MOLHOCTY Npy napaniencHoil Harpyske

13.1.2 MeToAbl Bbl4MCAEHNA aKTUBHOM Harpysku

Pa3HOoCTb akTMBHOM MowHoCcTH APh Bbipaxaemas B npouLeHTax COOTHOWEHUSI MOWHOCTM, o6ecnednBsa-
emoli o4HMM 3nekTpoarperatom, ¥ MOLHOCTM, o6GecrneynBaeMoil BCeMn afnekTpoarperatamu, paéorawLwmnmm
napanfnenbHO Npu 3afaHHblX XapakTepucTukax 4acToTbl, onpegensoT no dopmyne

Yiop
AP: Hel 100
Yynp.

roe M — 4nucno 3MeKTpoarperaTtos, pa6oTallux napannesbHo;
/| — o603HauYeHne UCMbLITYEMOro afieKTpoarperarta, KoTopblii BXOAWUT B COCTAB rPynnbl 3/1ekTpoarpera-
TOB, pa6oTalulmnx napannesnbHo;
Pj — uacTnuHas akTMBHasi MOLLHOCTb UCMLITYEMOrO 3/eKTpoarperara,
Prj — pacueTHas akTUBHasi MOLLHOCTb WUCMbITYEMOrO 3/1eKTpoarperara;

yPj — cymma yacTuuHoli akTWBHOW MOLLHOCTU BCEX 3/1eKTpoarperaTos, pa6oTawLux napannensHo;
YPI] — cymma pacueTHOIl aKTMBHO MOLLHOCTM BCeX 3/leKTpoarperaToB, pa6oTalmx napaniensHo.

Ecnn onTumanbHoe pacnpepeneHne akTUBHOW MOLLHOCTW AOCTUTHYTO Mpu O6Leli pacyeTHON aKTuB-
HOM MOLWHOCTK, TO MakcumanbHas geBuauus nNpyu pacnpefesnieHun akTUBHONW MOLLHOCTU NS OTAEeNbHOW
reHepaTopHOli yCTaHOBKM B AMana3oHe akTUBHOI MowHocTu oT 20 go 100 % npousoiigeT, ecnn ycTaHOBKU
perynatopa CKOpPOCTWM OCTAHYTCSH HeW3MeHHbIMW. Mpu MCNoNb30BaHWM aBTOMATUYECKOW aKTMBHOW MOLLHO-
CTU pacnpegennTeNibHbIX CUCTEM MOXHO YMEHbLIUTbL AeBUALMNI0 aKTUBHOM MOLLHOCTU NO CPaBHEHUIO C Mo-
NIYYEHHbIMU 3HAYEHUAMU MyTEM PerysimpoBaHMs CKOPOCTW perynatopa anektpoarperara. Utobel nsbexarb
BO3HWKHOBEHUSA pexuma reHepauun npyu sHepreTUYyecknx OTKIOHEHUAX MexAay anekTpoarperatamu, pabo-
TalWwmmMn napanfnefnibHo, Heob6XxoAWMO MPUHUMATbL Mepbl NPeAoCTOPOXHOCTW, HanpuMep peBepcMpoBaThb
pene MOLWHOCTH.

13.1.3 Mpumepbl pacnpegeneHns akTUBHOW MOLLHOCTHU

Mpumepbl pacnpegeneHnsa akTUBHONW MolwHOCTK npu coscp = 0,8 npmBefeHbl B Tabnuue 2.
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Tabnuya 2 — Mpumepbl pacnpefeneHnst akTMBHON MOLLHOCTM

PacueTHan YacTuuHas P A
Homep ObosHaqenue aKTBHas Z'L P, aKTUBHas Z'L P, Fp= - Pop === o
OneKTpo- j=rrg =1 P g Zn p AP;, %
npumepa arperaTa MOLLHOCTb MOLUHOCTb P, nt b
P P, kBT kBT KBT kBT %
’ %
1 1 400 275 68,7 -6,3
2 400 1200 300 900 75 75 0
3 400 325 81,3 +6,3
2 1 400 335 83,7 +8,7
2 300 900 210 675 70 75 -5
3 200 130 65 -10
MpumeyvyaHne — OTKIOHEHNE MOLLHOCTM BCNEACTBME MOCTOAHHBLIX konebaHuid BKIOYEHO B JOMYCKK pac-
npefeneHna akTUBHOW MOLLYHOCTU. [Npn BHE3aMHbIX M3MEHEHWAX Harpyaku OTKIIOHEeHMs B pacrnpefeneHnn akTMBHOM
MOLLHOCTU MOTYT ObITb NPEBLILLEHbI.

13.2 PacnpepaeneHne peakTUBHON MOLLHOCTU

13.2.1 PakTopbl, BNUAKLIME HA pacnpeaeneHue peakTUBHOW MOIHOCTH

PacnpeaeneHne peakTMBHON MOLLHOCTU AOCTUIaeTCcs OAHUM (UM HECKONbKUMU) cnocobamu:

a) Mo CTEeNneHn CTaTUYeCcKoro OTKITOHEHUS HANPSHKEHUs KOMNEHCaLUnn 8q ;s

b) crabunu3ayuer ¢ NOMOLLBIO 3BEHA KOMMEHCATOPa;

C) C NOMOLLbIO aBTOMaTUYECKON peakTUBHON MOLLIHOCTU, pacnpeaensitollein ynpaBneHme;

d) no aBTOMaTM4YeCKON XapakTepucTuke ctabunmaaropa HanpsHKEHUS.

13.2.2 MeToq BbIYUCNIEHUA PEAKTUBHOW Harpy3ku

Pa3HOCTb peakTMBHOK MOLLUHOCTM AQ;, BbipaXkaemMasi B MPOLEHTaxX COOTHOLUEHUSI PEAKTMBHOW MOLLHO-
cTu, obecneynBaemMoli O4HUM SNEKTpoarperaTom, U MOLLHOCTM, obecneynBaemon BCEMM anekTpoarperatamu,
paGoTalowmmMy napannenbHo Npu 3aaaHHON XapaKkTEPUCTUKE CTAaTUHECKOTO OTKITOHEHUS HaNPSKEHUS, onpe-
aenaT no popmyne

n
, ey
aQ |2 YL 100,

i
Q.. n
ri 21=1Qr,j

rge N — YUCHO anekTpoarperaToB, paboTatowmx napannensHo;
i — oBo3Ha4eHWe anekTpoarperara, XxapakTepucTUKy KOTOPOro ONpeaernsitoT;
Q; — YacTN4HasA peakTMBHAs MOLLHOCTb UCMbLITYEMOTO 3MeKTpoarperara;
Q,; — pacueTHas peakTMBHas MOLLHOCTbL UCMLITYEMOTO 3neKTpoarperara;
ZQJ-’ — CyMMAa YacTUYHOI PeaKkTMBHO MOLLIHOCTU BCEX SNMEKTpoarperaTos, paGoTaloLmx napannenbsHo;

ZQ,’/- — CyMMa pacyeTHOW PEeaKTUBHOW MOLLHOCTM BCEX AMEKTpOArperaTtos, paGoTaloLwmx napanmnernbsHo.

Ecnu ontumanbHoe pacnpeaeneHne peakTUBHOW MOLUHOCTU AOCTUTHYTO npu obLueli pacyeTHON peak-
TUBHOW MOLLHOCTU, TO YCTaHABNMBAETCS MakCuMmarnbHas AeBuaums pacnpegeneHms peakTUBHOM MOLLHOCTH
UCNbITYEMOrO arekTpoarperara B gnanasoHe peakTuBHoOW mowHocTu ot 20 4o 100 % pacyeTHOro 3HavyeHus,
a Hanps>keHune ocraeTtcAad HEU3MEHHbIM. TouHoe pacnpeaeneHne peaKTI/IBHOVI MOLLHOCTKU gocTuraeTtca ogHum
WU HECKOMbKUMMU criocobamu:

a) no CTeéneHn CTtaTuv4ecKoro OTKNOHEeHUA Hanps>XeHnsa KOMNeHCaLuu;

b) ¢ TOMOLLBIO CBA3M (NEepeMblYKku) KOMMNEHCaTopa;

C) C NOMOLLI0 aBTOMATUYECKON PEakTMBHON MOLLHOCTM YNPaBeHUs pacnpeaeneHuns.

13.2.3 MNpumepbl pacnpeneneHUa peakTUBHON MOLHOCTH

MpuMepsbl pacnpeaeneHns akTMBHOW MOLLHOCTM npu cos@ = 0,8 npueeaeHsl B Tabnuue 3.
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Tabnuya 3 — lNpuMepbl pacnpeaeneHns peakTMBHON MOLLHOCTU

YacTuuHas PacuerHas _q >".Q
Homep 02?13:;%0"_"8 peakTuBHas 2;’:1 Q. ;.| peaktuBHas 27:1 Q; Qp=gq 10| q,,==LL100, AQ;,
npumepa ar erg-ra MOLLIHOCTb MOLLHOCTL o 249
P Q,; KBAp KBAp Q, KBAp KBAp %
' %
1 1 300 206 68,7 -6,3
2 300 900 225 675 75 75 0
3 300 244 81,3 +6,3
2 1 300 251 83,7 +8,7
2 225 675 158 507 70,2 75 -48
3 160 98 65,3 -97
NMpumevyaHue — [pu BHE3AMHbIX U3MEHEHNSX MOLYHOCTU OTKFIOHEHMS W KorneGaHus B pacripeaeneHnm
peakTUBHO# MOLLIHOCTU MOTYT 6biTb BPEMEHHO MpEeBLILLIEHDI.

13.3 ®akTOopbl, BAMAKOLIME HA PEXUM NapansieribHOu paboTbl

Ha pexxum napannenbHoi paboTbl anekTpoarperaroB MOryT OKa3biBaTb BMUSIHWUE cneaytowme hakTopsi:

a) XapakTepucTuKa CTaTMYecKoro OTKIIOHEHUS PErynaTopa CKOpOCTH;

b) anHamuyeckuin pexxmm paboTbl ABUraTENsl BHYTPEHHErO CrOPaHUs U ero perynsaropa ckopocTu;

C) AMHAMUYECKUI pexumM paboTbl MydThI;

d) AMHamMnyeckuii pexvM paboTel AnekTpoarperara ¢ y4eTom BO31EMCTBUSA CBA3AHHOW MarucTpany unm
APpYrux anekTpoarperatos, paboTaiolmx napannenbHo;

€) xapakTepucTuka ctabunusaTopa HanpsPKeHUs;

f) cTeneHb CTaTYECcKOro OTKNOHEHUS HAMPSKEHUS KOMNEHCALMM 8- CTabunmusartopa Hanpsbkenusi AVR.

14 MapkupoBKa

Ha anekTpoarperatax AomkHbl ObiTb cneayoLme Tabnuykm ¢ MapkupoBKOn:
a) Tabnuukn ¢ napameTpamMu dnekTpoarperara, cogepalume CneayroLLyto UHPopMaLmIo:
1) 0603HaYeHne HacTosALIero cTaHaapTa;
2) HaMMEeHOBaHWEe UMK 3aBOACKON 3HAK NPEANPUATUA-UIrOTOBUTENS;
3) cepuitHbI HOMEP U3aenus;
4) rog Bbinycka U3genus;
5) HOMMHaNBLHYIO MOLLHOCTbL B KMnoBarTax, kBT, ¢ 0603HayeHnem COP (anutenbHas MOLUHOCTB),
PRP (ocHOBHas MOLLHOCTb), LTP (orpaHuyeHHas no BpeMeHun MOLHOCTL) unu ESP (aBapuinHaa
pesepBHas MOLLHOCTb) B COOTBETCTBMM C pasaenom 13 ISO 8528-1:2005;
6) Knacc xapakTepuCTUK aneKTpoarperara B COOTBETCTBUM ¢ pasgenom 7 ISO 8528-1:2005;
7) pacyeTHbIN KOSPPULUEHT MOLLHOCTH;
8) pacueTHyto 4actoTy, 'u;
9) HOMMHanNLHOE HanpsxeHue, B;
10) pacyeTHbIN TOK, A;
11) maccy, Kr;
b) Tabnuykn c napameTpaMm gBUraTenst BHyTPEHHEro CropaHus;
C) Tabnuuku ¢ napametpamu reHepatopoB B cooTtBeTcTBMM C IEC 60034-1:2004 n pasgenom 14
ISO 8528-3:2005;
d) Tabnuyku ¢ napaMeTpamm KOMMYTaLMOHHOIO YCTPOWCTBA, €CMNKU KOMMYTaLMOHHOE YCTPOWCTBO ABNS-
€TCA HEOTLEMMNEMOI YaCTLIO ANeKTpoarperaTa.

MpumevyaHue 1 — Tlpumep TabnnukKu ¢ NapameTpamu aneKkTpoarperata npuBeAeH Ha pucyHke 13.

MpumevyaHnue 2 — [lpn HOMUHaNbLHOW MOLLHOCTU anekTpoarperata meHee 10 KBT BcA uHdopmauma Moxet
ObITb NpUBEAEHa Ha O4HOI Tabnuuke.

Mpumevyanune 3 — VHopMaLMIo, KacarLLyoCca MakcManbHOW BLICOTEI MECTa MOHTaxa, M, U Makcumans-

HO TeMmepaTypbl oKpyxatoLlei cpegbl, °C, AoMycKaeTca He yKasbiBaTb B MapKMpOBOYHOW Tabnuyke npw ycrioBuu, 4To
JaHHas uHdopMaLmsa NpusefeHa B TEXHUYECKOR [OoKyMeHTaLmu.
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t— Bpemsa; U— HanpsxeHve

PucyHok 11 — CuHycomfanbHasa MOAYNALUA HanpsxXeHUs amMnnnTyaoin all n perynapHoi yactortoin 10 My

f— yvactoTa; gf — BecoBoli hakTop AN YacToTbl, COOTBETCTBYHOLWEN af

PucyHok 12 — Kpusas 3KBUBAJIEHTHO BOCNPUUMUYNBOCTN B 3aBUCUMOCTU OT USMEHEHNA APKOCTHU
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dnekKTpoarperar

MpegnpuaTue-n3rotosnTe b
CepuiiHblii HOMeEp
[ata Bbinycka

HomuHanbHass MOLWHOCTb |' |

1]

PacueTHbIn KO3 hULMEHT MOLLHOCTH
MakcumanbHas BblcOTa MecTa
MOHTaxa

MakcumanbHas Temnepartypa
oKpyXxatolLliei cpeabl

PacueTHasa yacTtoTa

HomunHanbHoe HanpsxeHune
PacuyeTHbIi TOK

Macca

Knacc xapaktepuctuk

KBT

1_ MecTo Ansi npedimkca MHAMKaLMW TUna BbIXOAHOM MoLHocTU (cMm. 1SO 8528-1:2005):

COP — pgavtenbHas MowHocTb; PRP — oCHOBHas MOLWHOCTbL; LTP — orpaHuyeHHas no BpemMeHn MOLLHOCTb;
ESP — aBapwiiHas pe3epBHas MOLLIHOCTb

PucyHok 13 — MpuMep MapKMpPOBOYHOM Tab/IMUKK 1S 3eKTpoarperata nepeMeHHoOro Toka
C MOPLLUHEBbLIMI ABUraTeNIIMMU BHYTPEHHEro CropaHms

15 dakTopbl, BNMAIOLLME Ha XapaKTepUCTUKU 3/1eKTpoarperara

15.1 Cnocobbl 3anycka

B 3aBMCMMOCTM OT pasmepa, KOHCTPYKUMU W MPYMEHeHWs aneKkTpoarperata UCMosib3ylT pas/iMuHble
cnoco6bl 3anycka, COOTBETCTBYOLLME UCTOUHUKY NUTAHWSA:
a) MexaHu4yeckuii (Hanpumep, pblyar);

b) aNeKTpuyecknii (Hanpumep, 3NEeKTPUYECKUIA NMYCKOBOW ABUraTenb);

C) NHeBMaTuyeckuii (HanpumMep, cXatblii BO3AyX B UWIMHAPE WX ABUratesie NHEBMATUYECKOro nycka).

15.2 Cnocobbl OTK0UYEHUSA

B 3aBucumocTtu oT KOHCTPYKUUN U NPUMEHEHNA NUCNONb3YKT pa3/iniyHble MeTOoAbl OTK/II0YEHUA 3/1EeKTPO-

arperaTta:

a) MEXaHUYECKMA;
b) 3/1EKTPUYECKNIA;

C) MHeBMaTUYeCKNI;
d) rmapaBaMyecKuii.
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15.3 Mogaya u xpaHeHue TonnMea

Moaaya TonsMBa AOIKHA OCYLLECTBRATLCA TaK, YTOOLI INEKTPOArperar npu BCEX YCNOBUAX IKCMnya-
Tauun paGortan B COOTBETCTBUM C TPEOOBAHUAMN HACTOALLETO CTaHAAPTA NPW COBNIOAEHUN NPABUIT TEXHUKN
6e30nacHOCTM (Hanpumep, NPasus NoXapo- U B3pbIBoGe30nacHocTH). TONNUBO CNEyeT XPaHUTb B YCIOBUSX,
COOTBETCTBYIOLLIMX MHCTPYKLMSIM 3aKOHOAATElbHbLIX OPraHoOB BNAacTu.

15.4 Bo3ayx Ansa cropaHna Tonnuea

Mpu onpeaeneHun creneln punsrpaumn HeoGxoaAUMO yYUTLIBATb KAYECTBO BO3Ayxa, NpeAHa3HAYEH-
HOro AN cropaHus (OKMCNEeHuUs).

15.5 Cuctema Bbinycka oTpaboTaBwero rasa

Cucrema Bbinycka JOSDKHA COOTBETCTBOBATL TpeboBaHMAM k oTpaboTasumm razam o6paTHOro aaene-
HUS,, yCTaHaBNUBAEMbIM U3rOTOBUTENSAMU BNEKTpoarperaTtos, u TpeboBaHUAM K OrpaHu4eHuto wyma. Coort-
BETCTBME CUCTEMBI BbIMyCka 3TUM TpeboBaHuam o6ecneunBatoT C NOMOLLbIO:

Q) KOHCTPYKLMM NOAAEPXKUBAHNA 3BYKOU3ONALIMK;

b) Tennonsonauun U NOKPLITUSR,

C) KOMNEHCaLMUU IKCMNaHCUu;

d) apeHaxa;

€) curHanu3auum o NonagaHun B CUCTEMY BbINYCKa BOAbI;

f) mep, o6ecneunBaloLMX 3aWmTy OT B3pbiBa OTpaboTaBLUero rasa;

g) COOTBETCTBYIOLLENW KOHUTypaLmu OTBEPCTUA ANA BbixoAa oTpaboTasLuero raza (Hanpumep, KoHdury-
pauuu, MEeHAIOWEN CBOIN BUA B 3aBUCUMOCTM OT HanpasneHUa BETPA, UMEIOLLEN 3aLUMTY OT NONaaaHus MTuLy);

h) kpennenus;

i) BbIOpoca ra3oo6pa3HbiX BELLECTB.

156.6 OxnaxageHue U BEHTUNALUA NOMeLeHns

Tunbl oXna)geHust ABuUratens BHYTPEHHEro CropaHus, reHepaTopa U KOMMYTALUMOHHOMO YCTPOIACTBA,
TaK Xe KaK YCTPOMCTB ANA BEHTUNALMM U OTCACLIBAHUA BO3AYyXa, UMEIOT 0COGEHHOE 3Ha4YEeHUe NPU NPOEKTU-
pOBaHUW MECTa YCTAHOBKM 3MIEKTPOArperaTtoB Ha CTaLMOHAPHbIX ANMEKTPOCTaHUusIX. [ns onpeaeneHus mecta
MOHTa)Ka U3roTOBUTESb AOJDKEH YKa3aTb TEXHUUECKME JaHHBIE 3neKTpoarperara.

15.7 KoHTtponb pa6otbl

CTeneHb KOHTPONSA aneKkTpoarperara 3aBUCHT:

a) OT NPUMEHEHUS;

b) pexxuma paboTbl;

C) paaMepa v Tuna anekTpoarperara;

d) TpeboBaHwmii kK anekTpoobopyaoBaHuio NoTpebuTens;

e) TpeboBaHNA NPOU3BOAUTENS;

f) TpeboBaHusa notpedbutens.

MpumeHsiemoe KoHTponupyloLee 06opyaoBaHMe AOIDKHO 06ecneunBarb Ha€XHbIA KOHTPONb paboThl
9MeKTpoarperaTos.

156.8 LlymoBble usnyyeHus

TpeboBaHUA K OrPaHNYEHUIO LLIYMa YCTAaHABNMUBAIOT MO COIMALLEHMIO MEXAY M3TrOTOBUTENEM U NoTpedu-
Tenem Ha ctaguu NPoeKTMPOBAHUA IreKTpoarperara.

3HayeHne ypoBHS LLyMa Anst NepefiBUXXHbIX MeKTpoarperaTtoB 0MKHO ObITb YCTAHOBNEHO U3TOTOBUTE-
nem no COrnaLueHunio ¢ NoTpedutenem B COOTBETCTBUM C TPEBOBaHUAMM, PACCUMTAHHBLIMM HA paboTy anekTpo-
arperaToB B 30He OnMXXHEro AenCTBUS.

MpumeuvaHnue 1— Mertog orubatoleit nosepxHocT — no 1ISO 8528-10:1998.

MpuMedaHue 2— Ha npakTuke Mexay pesynsratamy JOPOroCTOSLLUX U3MepeHUI B 30He AarbHero 3ByKOBOTO
Mosst 1 U3MepeHuit B 30He BrvXKHEro 3BYKOBOrO MOSIs CYLIECTBEHHOW pasHULbl HET.

[Ona anekrtpoarperaroB, paboralowmx Ha (pUKCMpPOBaAHHOM MecTe, oOpaboTka nokasaTtenei ypoBHS
LyMa 00bIMHO NPOBOAMTCA HA MECTE MOHTAaXA@, MOITOMY U3MEPEHMS YPOBHS LUyMa NPOBOAAT 6e3 yueTa Koad-
duumeHTa orpaHuyeHus wyma. Ecnum ana namepeHuin ypoBHs Luyma anekTpoarperara Tpebyercs yumTbiBaTh
KO3(PDULMEHT OTPAHUYEHMSA LLYMA, UBMEPEHNA NPOBOAST TaK XKe, KaK U ANS NepeABKHbIX NIEKTPOarperaTtos.
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15.9 CoeamHuTenbHble My ThbI

Mpu BbIGOPE MYdTHI HEOBXOAUMO YUMTbIBATH 3HAYEHUS HanNpsXkeHUs, 06pa3oBaHHOIO KPYTUIbHbIM KO-
nebaHnem, KOTOpbIe BIMSIOT:

a) Ha MOLLHOCTb OCTaHOBKM 3riekTpoarperara npu 3anpaske TOMIMBOM;

b) nHepuuto ABUraTeNss BHYTPEHHETO CrOpPaHus U reHepaTopa;

C) MOMEHT KOPOTKOro 3amMmbikaHus (K3);

d) HENPAMONMMHENRHOCTb (CMELLEHUE OCEN);

€) nepebon B paboTe gBUratens BHYTPEHHETO CropaHus.

Camblivi 60nbLIoN MOMEHT K3 BO3HUKaET B pesynbrate aByxasHoro mexdasHoro K3 B knemmax reHe-
patopa. OfHaKo OTHOLLEHWE UHEPLUM reHepaTopa K MaluMHHOW UHEPLMU HACTONBLKO BEMMKO, YTO MOMEHT Ha
MycTe MOXET ObITb HEMHOTO 60rbLUE MU MeHbLLE HENPEPbLIBHOTO SHEPreTUYECKOro MOMEHTA.

15.10 Bubpauumsa

15.10.1 O6wme TpeboBaHUA

MarotoBuTenb anekTpoarperara AOMmKeH 00ecneunTh TaKkyl XapakTEPUCTUKY BUOpaLum B HOPMarnbHOM
paboyeM AnanasoHe reHeparopa, kotopasi byaeT HaxX0AUTLCA BHE ANANA30HA KPUTUYECKUX 3HAYEHUI.

JOmXHbl TaKKe yunTbIBaTLCA KOnebaHusi, Bbi3biBAEMbIE APYTMMU YaCTAMMW dNEKTpoarperara, Hanpumep
cuctemon otpaboTasLuero rasa.

15.10.2 KpyTunbHble KoneGaHus

AHanu3 KpyTunbHbIX konebaHun anektpoarperata — no 1ISO 3046-5:2001.

15.10.3 JIuHelHbIe kONe6aHuA

15.10.3.1 QuHamunyeckasn HaKnoHHaA gedopmauus

OuHamuyeckasn HaknoHHasa gedopmMauma MOXET NPOU3ONTU M3-3a BO3AENCTBUA CUM UHEPLUK ABUraTe-
NA UW/WAK CUIbl MarHMTHOTO NOMA reHepaTopa BO BpaLUaloLWEeinCca CUCTEME, COCTOALLEN U3 MYdTbl MALLMHHOIO
reHeparopa (koTopas AOKHA ObITb yYTEHA NPU NPOEKTUPOBAHUM OTAESbHbIX Y3I0B) U OCHOBAHUA.

15.10.3.2 CTpykTypHble KonebaHus

15.10.3.2.1 O6wume TpebGoBaHuA

Kone6aHua anektpoarperara Moryt npouM3onTu U3-3a BO34ENCTBUA MOPLUHEBOW CUIbI U KPYTALLETO MO-
MEHTa ABUrarTens BHYTPEHHEro cropaHus. M3rotoButenb anekTpoarperara AormkeH oBecneynTb Takylo Co-
BMECTUMOCTb Y3NOB areKkTpoarperara apyr ¢ Apyrom, 4tobbl MakCMManbHasi 4OnycTuMas CkopocTb Bubpauum
OTAEmNbHbIX Y3I10B HE MNpeBblLLana yCTaHOBNEeHHOro 3Ha4YeHUs.

15.10.3.2.2 YcnoBusa npoBeAeHUS U3MepPeHum

M3mepeHust 40mKHbI NPOBOAUTLCA B rOPUSOHTANBHOM W/UMW BEPTUKANBHOM HanpasneHuu npu nenexHra-
uun. Koraa neneHrauusi HeAOCTYMHA UMK dnekTpoarperat MMeeT eAWHCTBEHHYIO OMNopy, M3MEPEHUS AOIKHbI
ObITb BbIMOMHEHLI NPU 3aKpenneHun 3alUTHOTO KOXyxa Ha onope. MismepeHue ckopocTu Bubpauuu npea-
MOYTUTENBLHO NMPOBOAWUTL HA WUCNLITATENLHOM CTEHAE NPEeanpuAaTUA — W3rOTOBUTENS anekTpoarperata npu
HOMWHANBHOWN MOLLHOCTU M MO BO3MOXHOCTM NPW NpeanonaraembiX yCrnoBusix MoHTaxa. B cniyyae, ecnu Ho-
MUHarbHas MOLUHOCTL HE MOXET ObITb NPUMEHEHA ANs 3TOro UCNbITAHWSA, UCNLITAHUA NPOBOAAT B Haubonee
NPUONMXKEHHbIX YCIIOBUSIX.

15.11 OcHoBaHue

JaHHbIe 0 CTaTUYECKMX U AMHAMUYECKUX HArpy3Kax JOIPKEeH NPefoCTaBUTL M3rOTOBUTENL JneKTpoarperara.

UTOObI YMEHLLUMTL BO3AENCTBUE CBOOOAHBIX CUIT UHEPLIMM CPeabl, MPUMEHSIOT COOTBETCTBYIOLLIYIO YNPYTYIO
YCTaHOBKY, MPK 3TOM HEO6X0AMMO NPeayCMOTPETb HEOOX0AUMBIE OTBEPCTUS ANst kabenew, TpybonpoBOAOB U T. A.

Ecnu ucnbiTaHns NpoBOAAT C NOMOLLLIO YNPYFOi YCTAaHOBKU, TO COEAMHEHUSI JOIKHbI ObITb OCYyLLECT-
BMNEHbI C NOMOLLbIO TMOKux kabenei n TpybonpoBoaoB.

16 MNMpepenbHble 3HaYeHUA NapaMeTPOB 3reKTpoarperaTtoB

16.1 OOwue TpedboBaHuA

MpeaeneHble 3HAYEHUS NapamMeTPoB, HEOBXO0ANMbIE ANA ONPEAENEHUS IMaBHbIX XapaKTEPUCTUK HaNpPs-
JKEHUS U YacToThbl anekTpoarperata no SO 8528-1:2005, 4omkHbl COOTBETCTBOBATbL YKa3aHHbIM B Tabnuue 4.

YUncnoBble 3HaYEHUS OTAENBHBIX KNAcCOB XapaKTEPUCTUK JOJHKHbI ObITb TAKMMU, YTOOLI OHW MOTNK BbITb
B3aWMHO YBA3aHbl N0 COBMECTUMOCTU UX OTAENMbHLIX KOMMOHEHTOB.
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Knacc xapakrepucrtuk Ans anekrpoarperara Bbibuparotr B COOTBETCTBUMU C NpefenbHbIMU 3HAYEHUSAMM
XapakTepuCTUK 3TOTrO Knacca.

PekoMmeHayetca BbibUpaTh anekTpoarperartbl 6onee HU3KOro knacca, XapakTepuUCTUKM KOTOPOro COOT-
BETCTBYIOT €ro TpeboBaHusAM.

16.2 PexkomeHayeMbie npeaenbHble 3HaYeHUA NapaMeTpoB 3NeKTpoarperaTos C ra3oBbIMU
ABuratenaMmm

MpepenbHblie 3HA4YEHMA NApaMETPOB JMeKTpoarperaTtos ¢ ra3oBbiMW ABUraTtenssMyM yCTaHaBrmMBaloT no
CUI (cornawueHuto mexay usrotosutenem u notpedburenem). B AaHHOM cornallieHmn AOMXKHbI YYMThIBATLCA
BNUSIHWE METAHOBOIO YNCNA TONNUBHOIO ra3a u NOHWXEHHAaA TennoTa cropaHus TONMNUBa B NepexoAHbIX Npo-
yeccax. Takke cneayet yuuTbiBaTb BAWSHWUE YCNIOBUI OKPY>XalOLWen cpeabl.

Tabnuya 4 —TpenensHule 3Ha4YeHUs NapaMeTpoB

EavHuya MpeaenbHoe 3HaveHWe ANA Knacca xapakTepUCTUK

Cumson
M3MepeHna

HanmeHoBaHue napameTpa

G1 G2 G3 G4

KosdhpuumeHT ctatnama no

yacToTe st cuna

% <8 <5 <39

[unanasoH YacToTbl B ycTa-
HOBMBLUEMCA pexume pa- By %
60Tl

<1,59 cun

OTHOCUTENBHbLIA  AMana3oH
CHWXEHUS  perynupyemomn of,

s,do cun
YacToThbl

% > (2,5 + 8fgy)

OTHOoCUTENBHLIM  AnanasoH
MOBbILUEHWS peryrnmpyemoi of, %

C
sup > +2 59
YacToThl

cun

CKOpOCTE M3MeHeHUs pery-

. cun
nupyemoit YacToThbl

2 %/c o7 0,2 801

MepexogHoe
OTKIIOHEHUE
YacToTbl (0T
Ha4YankHoro
3Ha4YeHus)

BHesanHoe
100%-Hoe
nageHve
MoLLHOCTP)

BHesanHoe
BO3pacTaHue

mowHocTY:
e),d)

%

<+18

<+12

<+10

< —(15 + 8f )

<—(10 + &f )9

< —(7 + 8f )

cun

MepexonHoe
OTKNOHEHNe
YyacToTsl (OT
HOMUWHa&ITLHO-
ro 3Ha4eHus)

BHesanHoe
100%-Hoe
nageHve
MoLyHoCcTHP)

BHesanHoe
BO3pacTaHue

d),
MOLLIHOCTH
.9

Sfdyn

%

<+18

<+12

<-159

<-109

< -—25°)

<209

cun

CTOThI

BpeMH BOCCTaHOBNeHUA Ya-

tein

trde

<109

<5h

<100

<59

cun

AOMYCTUMBIX

OTHOCUTENbHBI  AnanasoH

OTKNOHEHWH

YacToThl B YCTAHOBUBLLEMCS
pexvme paboThbl

Of

%

3,5

cun
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lIpodomxeHue mabnuypb! 4

Eauvuu MpeaenbHoe 3HauYeHWe AnA Knacca xapakTepucTuk
HavnmeHoBaHue napameTpa Cumson " 3ﬂe e'::ﬂ
p G1 G2 G3 G4
Oesnauyua  ctabunusupo- <5 <+25
BaHHOIO HaNPsXXeHUs dUg % <1 cun
<+109 <+1h)
Nuc6anaHc HanpaxeHus 38Uy o % 1) 1) 10 1)
CssAsaHHaa amnnutyga pe- o
ryNUpyemoro HanpsxxeHus 8Us % <%5 cvn
KoahpuuneHT u3MeHeHun
peryrvpyeMoro  Hanpsxe- vy %lc or 0,2 o 1 cun
HUS
Oesunauus BHesanHoe
KpaTkoBpe- 100 %-Hoe
MEHHOro nagexve Sugyn $+35 <+25 $+20
HanpsXkeHUss | MoLyHoCTU % cun
BHesanHoe
BospactaHne | dUg, <259 <209 <-159
MotHocTude)
Bpewmst BOCCTaHOBMEeHUA tyin <10 <6 <4
Hanpskenusd)  (cm.  pucy- : c cun
HOK 5) ty de <109 <69 <49
Moaynauus HanpsikeHnsl): D [ A 0 m), ) n
(cM. prcyHoK 11) Unmod.s %o cun 0,3 0,3 cun
Pacnpegene- | Mexay 80 n
Hue aktmsHoi | 100 %  Ho-
MoLLHOCTHO) MWHanbHOro - $+5 <+5 cvn
3HaYeHus
AP %
Mexay 20 u
80 % HoMK-
HANILHOM 3Ha- <+10 <+10 cun
YeHnA
Pacnpenene- | Mexay 20 u
Hue peaktus- | 80 % HomuK- o .
HOW MOLLUHO- | HanbHOro 3Ha- AQ % <+10 <10 cvn
cTn YeHus

) CUM — 3Ha4eHUe NoKkasaTensl yCTaHaBMMBALOT MO COMMALLIEHNIO MEXAY U3roTOBUTENEM 1 NoTpebuTenem.

b) [InA reHepaTOpHLIX YCTAHOBOK C OIHO- UNK ABYXLIUNUHAPOBLIMU IBUraTENsIMI 3HaUEHNe MOXeT BO3pacTi Ao 2,5.

©) B cnyyae, ecnmn HeT HeobxoANMOCTM B NapanmenkHoii paboTe aneKTpoarperaTos, 10NycKkaeTcs (hUKCMpoBaHHas
CKOPOCTb UMW HanpsbKeHMe.

9 NinA anekTpoarperatos ¢ TypGUHHLIM ABUraTeneM aTU aHHbe NPUMEHSIIOT C MCMOMNb30BaHNEM MaKCUManbHO
BO3MOXHOMO 3HEPreTUHYECKOro YBENTUYEHUS COITIAaCHO PUCYHKaM 6 1 7.

€) s ra3oBbIX ABUraTeneii CKPOBOro 3a)KMraHusI.

" YkasaHHble 3HaYeHMst TUNMUHBLI TONbKO NpU cHATMM 100 % Harpysku; MOMEHT NpepbiBaHWUA OCYLIeCTBAAETCS
TONBLKO MEXaHUYEeCKUMU NOTEPSIMU 3reKTpoarperara, NoSToMy BpeMsi NOBTOPHOW FOTOBHOCTM ByfieT 3aBUCETb TONbLKO OT
NONHON nHepuUumn n mexaHuyeckoro KN reHepaTtopHoii yCTaHOBKU, KOTOPLIA MOXET U3MEHSATHCA B LUIWPOKOM ANana3oHe
B COOTBETCTBUM C HasHauYeHMeM n/unu TUNom ABuraTens.

9 Ina HeBonbLUMX ycTpoiicTs Ao 10 kB-A.

M MuHumansHeIe TpeboBaHNA ANs aNeKTpoarperaTtosB ¢ CUHXPOHHLIMUM FreHepaTopaMu NapannenbLHoro AecTens,
Korga AoMmkHa BbITb yuTeHa peakTMBHasi COCTaBMsoLLas Toka, aMnnuTyaa konebaHus nonockl YacToT ByaeT MeHblue
unu pasHa 0,5 %.

!) B cnyyae napannensHoit paboTel anekTpoarperatoB HEO6X0AMMO YMEHbLLWNTL 3TN 3HaYeHus ao 0,5.

) Ecnn He ykasaHo uHoe, nonoca aonycka, ucnorbayemasl 115 BblYUCHEHNS BpEMeHN pereHepaLiit HanpskeHus,

u
Bynet paBHa 2-6U8t-$.
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OkoHyaHue mabnuupl 4

K MpenenbHbie 3HaUYeHNs, He BKNIOYEHHbIE B CTABUNN3NPOBaHHbIE Npeensl.

D B cnyuae, ecrniv us-3a KpyTUNbHLIX kKoneBaHuii reHepaTopa, BLI3BaHHLIX ABUraTeneM, GyayT NpeBtIeHb! Npe-
AenbHble 3HauYeHUs MOAYSISILMU HAaNPSXKEHWS], M3rOTOBUTENb reHepaTopa AOMKEH YMEHbLUMTL BUGpaLumio unu obecne-
YMTb reHepaTop cneyunansHbIM YCTPOWCTBOM KOHTPONA BO3GYKAEHUS.

™) [INA aneKTpoarperatos ¢ OfHO- WA ABYXLIMIMHAPOBLIM iBUraTeNeM 3HaueHe MOXeT BbiTb C AONYCKOM * 2.

" B cnyyae MepuaHns ceeTa BCNeacTBUE M3MEHEHUs SIpKOCTH ATISi CaMOTO BICOKOTO BOCTIPUATUA Fasa koreba-

Hue HanpshxeHus coctasnsaeT 10 My ¢ noporom pasgpaxutensHocTn Umog1o < 0,3 %.
A

HaHHble onepaLnoHHbIe NpegenbHble 3HauveHust AN Umog10 OTHOCATCSI K CMHycouaanbHelM konebaHusaM Hanps-
XeHus ¢ vacrotoit 10 Ny,
Ana konebaHnit HanpsXeHNA ¢ YacToToil f n aMNNuTyAoi a, akeuBaneHTom 10 'y Byaet
210 = 9¢ap
rAe gy — BECOBOWN (PaKTOP ANS YACTOTHI, COOTBETCTBYIOLLEN a; (CM. PUCYHOK 12).

MNpuHUMan BO BHUMaHUe BCe rapMOHUKW KoslebaHWs HanNpshKEHUs, HUXe NpUBEAEHa aMniuTyAa, COOTBETCTBYHO-
was sksusaneHTy 10 'y MoaynsALMK HaNpsXXeHUs

A
Umod10 =

%) MpM MCNOMNbL30BaHMM Npe/erbHLIX 3HAYEHUI XapaKTEPUCTUK BenMUuMHa 3chcheKTUBHOW HOMUHAMNLHOMH Harpy3Ku
Unu HOMUHaNLHOM PeakTMBHOW Harpy3ku napannenbHo paboTaroLWmX reHepaTopHbIX YCTAHOBOK YMEHbLUIAETCA Ha 3Ha-
YeHuWe gonycka.

P) MpeaenbHele paBoune 3Ha4eHUA NPUMEHUMBI TONBKO ANS forp = f; DU CHATUW Harpy3ku.

9 MpegenbHele paGoune 3HaYeHNs IPUMEHNMEI TOMBKO ANS farp = T, IPU NOSIBNEHNMN Harpy3Ku.

N B HEKOTOpbLIX peX1Max UCroNb30BaHUSA KoadppuLMeHT cTaTuama no yactorte paBeH 0 % (M30CMHXPOHHBIN).
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MpunoxeHune OA
(cnpaBouHoe)

CBefeHnA 0 COOTBETCTBUM CCbISTOYHbIX MEXAYHAPOAHbIX CTAaHAAPTOB
MeXrocyaapCcrtBeHHbIM CTaHAapTam

Ta6bnuya OAA1

O60o3HayYeHNe CCbINOYHOTo CreneHb 0603Ha4YeHWe U HAaUMEHOBaHNe COOTBETCTBYIOLLErO
MexXAyHapoaHoro crtaHgapTa COOTBETCTBUA MeXrocygapcTtBeHHOro ctaHaaprta
ISO 3046-5 — * 1
ISO 8528-1 — * 2
SO 8528-3 IDT FOCT ISO 8528-3—2011 «Onekrpoarperarthl reHepaTopHble ne-

pPEeMEHHOro Toka ¢ NPUBOAOM OT ABUraTensi BHYyTPEHHero cropa-
HUA. YacTb 3. leHepaTopbl NepeMEeHHOro Toka»

IEC 60034-1 IDT FOCT IEC 60034-1—2014 «MawuHbl anekTpuyeckue Bpatlyato-
wueca. YacTtb 1. HOMUHanNbHbIe 3Ha4eHUsA NapaMeTpoB 1 3KCnny-
aTaUWUOHHbIE XapaKTepUCTUKU»

* COOTBETCTBYIOLLUMIA MEXrocyjapCTBEHHLIN CTaHAApT OTCYTCTBYET. 10 €ro NpUHATUSA PEKOMEHAYETCA UCNONb3Oo-
BaTb NEPEBOJ Ha PYyCCKWiA A3bIK JAHHOTO MEXAYHAPOAHOro cTaHAapTa.
MpumMmeyaHue — B HacTosiLei Tabnuue UCNONbL30BaHO criedylollee ycroBHoe 0603Ha4YeHne CTENeHN co-

OTBETCTBMA CTaHAApPTOB:
- IDT — WAeHTUYHblE CTaHAapThl.

1) Ha tepputopun Poccuiickoit ®egepauum aeiicteyeT FTOCT P UCO 3046-5—2004 «[lBMraTenn BHyTPEHHEro cro-
paHusi NopLUHeBLle. XapakTepucTuku. Yacte 5. KpyTunbHele konebaHusy».

2) Ha Tepputopun Poccuiickoit Deaepaumm aeiicteyet FOCT P 53987—2010 (MCO 8528-1:2005) «OnekTpoarpe-
raTbl reHepaTopHble NepeMeHHOro Toka C NPUBOAOM OT ABUraTens BHyTPeHHero cropaHus. YacTtb 1. MpumMeHeHmne, TexHU-
Yeckue xapaKTepUcTUKU U NapameTpbl».
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ISO 3046-4:2009

ISO 8528-2:2005

ISO 8528-10:1998

ISO 8528-12:1997

FOCT ISO 8528-5—2017

Bbubnuorpacdua

Reciprocating internal combustion engines — Performance — Part 4: Speed governing (Osura-
Ternn BHYTPEHHEro cropaHns NOopLUHeBLIe. JKCNNyaTauuoHHble XapakTepucTuku. YacTts 4. Pery-
nupoBaHne CKOpPOCTH)

Reciprocating internal combustion engine driven alternating current generating sets — Part 2:
Engines (OnekTpoarperaTtbl reHepaTopHble NEPEeMEHHOro Toka ¢ NPUBOAOM OT ABUraTens BHY-
TpeHHero cropaHus. YacTtb 2. [IBuratenu BHyTpEHHEro cropaHus)

Reciprocating internal combustion engine driven alternating current generating sets — Part 10:
Measurement of airborne noise by the enveloping surface method (3nekTpoarperatel reHepa-
TOPHbIE NEepeMEHHOro Toka ¢ NMpUBOAOM OT ABUratens BHyTpeHHero cropaHus. Yactb 10. Uame-
peHue Lyma METOAOM OXBaTbiBaloLLEi# NOBEPXHOCTH)

Reciprocating internal combustion engine driven alternating current generating sets — Part 12:
Emergency power supply to safety services (Onekrpoarperatbl reHepaTopHble NEpeMeHHOro
TOKa C NpUBOJAOM OT ABUraTensi BHyTpeHHero cropanus. Yactb 12. AsapuitHble UCTOYHUKM NUTa-
HUs aAns cnyx6 ob6ecneyeHnsi 6ezonacHocTy)
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YK 621.311.28:006.354 MKC 27.020 IDT

KntoueBble crioBa: anekTpoarperarsl, ABUTaTeNb BHYTPEHHENO CrOpaHUsi, TEPMUHBI, ONpPEeAeNieHus, ucnbita-
Hus, TpeboBaHust 6€30MacHOCTU, MPeAENbHLIE OTKIIOHEHUS, MAPKUPOBKa
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