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MNpepgnucnoBne

Llenn, OCHOBHble MPUHLMUMNbLI Y OCHOBHOW MOPSAOK NpoBefeHus paboT Mo MeXrocyfapCTBEHHOW CTaH-
paptusauun yctaHosneHol B TOCT 1.0—2015 «MexrocygapctBeHHasa cucrtema craHgaptmsaumn. OCHOBHble
nonoxeHuna» n FOCT 1.2— 2015 «MexrocygapcTBeHHaa cuctema ctaHgaptusaunm. CtaHgaptbl mexrocygap-
CTBEHHble, Npasuaa n pekoMeHgaLuy no MexrocyfapcTBeHHol ctaHgapTusayuu. Mpasuna paspaboTku, npm-
HATUA, OOHOBNEHUSA U OTMEHbI»

CBefeHuA o ctaHaapTe

1 NOAITOTOBJIEH ®depaepanbHbiM rFOCYyAapCTBEHHbLIM YHUTApPHbIM npeanpuaTuem «Bcepoccuiicknin
Hay4yHO-UccnefoBaTeNlbCKMn UHCTUTYT cTaHgapTusaumm u cepTudukauum B MawwMHOCTpoeHun» (Pryn
«BHUMHMALL») Ha ocHOBe COGCTBEHHOrO MepeBOfa Ha PYCCKUA SA3bIK aHrN0S3bI4YHON Bepcun cTaHdapTa,
yKa3aHHOro B NyHkTe 5

2 BHECEH ®epgepanbHblM areHTCTBOM MO TEXHUYECKOMY PeryimpoBaHuio M1 MeTposiornm

3 MPVHAT MexrocyfapCTBEHHbIM COBETOM MO cTaHAapTusauuu, MeTponorun n ceptudukauum (npo-
Tokon oT 30 Hos6psa 2017 r. Ne 52-2017)

3a NpuHATUE nporosiocoBanu:

Kpatkoe HavmeHoBaHue CTpaHbl Kopg ctpaHbl no MK CokpaleHHoe HanMeHOoBaHVe HalWOoHaNbLHOro opraHa
no MK (MCO 3166) 004—97 (UCO 3166) 004—97 no cTaHAapTU3aLmm

AsepbaiimpkaH AZ AscTaHgapT

ApmMeHus AM MuHaKoHOMUKK Pecny6nvkn ApMmeHns

Benapycb BY loccraHgapT Pecnybnvkn Benapycb

py3us GE Ipy3cTtaHgapT

KasaxctaH KZ FoccTaHpapT Pecnybnvkm KasaxcTtaH

Knprusuna KG KblpreisctaHgapT

Mongosa MD VHCTUTYT cTaHgapTusauum Mongosbl

Poccua RU PoccraHgapt

TamxukmcTaH TJ TamxnketTaHgapr

TypKkmMeHucTaH ™ Fnascnyx6a «TypKMeHCcTaHaapTNapbI»

Y36ekucTaH uz Y3craHgapt

YkpavHa UA MwvH3KOHOMpPa3BUTUA YKpaunHbl

4 TMpukazom PenepanbHOrO0 areHTCTBa MO TEXHWYECKOMY PErysiMpoBaHuio U MEeTposiormm ot 9 okTsabps
2018 1. Ne 736-CT MexrocygapCTBeHHblli ctaHgapT NOCT ISO 8528-5—2017 BBeAeH B AeiNcCTBME B KayecTBe
HauMoHanbHOro ctaHgapTa Poccuiickoin degepaymmn ¢ 1 noHa 2019 .

5 HacTosiwmin ctaHgapT MAeHTUYEeH MexayHapogHoMmy cTaHgapTy ISO 8528-5:2013 «dnekTpoarperarthl
reHepaTtopHble NeEPEMEHHOro Toka ¢ NPpMBOAOM OT ABuUratens BHYTPeHHero cropaHusa. YacTtb 5. 3nektpoarpe-
ratel» («Reciprocating internal combustion engine driven alternating current generating sets. Part 5. Generat-
ing sets», IDT).

MexayHapoaHblii cTaHgapT pa3paboTtaH TexXHUYecknmM KOMUTETOM Mo ctaHgapTm3auun TC 70 «[Burate-
N BHYTPEHHEero cropaHvs» MexayHapoAHOW opraHm3auum no ctaHgaptmsauuu (1SO).

Mpn NpMMeHeHWn HacToALWero ctaHgapta PeKoMeHAyeTCsa WCMo/1b30BaTb BMECTO CCbISIOYHbLIX MeXAy-
HapOAHbIX CTaHAapTOB COOTBETCTBYHOLIME UM MEXIOCYAapCTBEHHble CTaH4apTbl, CBEAEHUSA O KOTOPbIX Npu-
Be/leHbl B [lONOJIHUTE/IbHOM NpunoxeHun OA

6 BBAMEH I'OCT ISO 8528-5—2011
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BBepgeHune

HacToawmnii ctaHgapT BXOAUT B KOMMN/IEKC CTaHAAPTOB «3JekTpoarperatbl reHepaTtopHble NePEeMEHHOro
TOKa C NpUBOAOM OT ABuUraTesisi BHYTPEHHEr0 CropaHus», Bk4YallWwmii B cebs:
- yacTtb 1. MpnMeHeHne, TeXHUYECKNE XapaKTePUCTUKM U napamMeTpsl;
- yacTtb 2. iBuratenu BHYTPEHHEro cropaHus;
yacTb 3. FeHepaTopbl NEPEeMEHHOro TOKa;
yacTb 4. YCTpoicTBa ynpaB/eHus u annapatypa KOMMyTauuoHHas;
yacTb 5. dnekTpoarperarhl;
yacTb 6. MeToabl UCMbITAHWIA;
yacTb 7. TexHUYeckue faHHble A4/ OnNucaHusa 1 pacyeTa,
yacTb 8. Dnektpoarperatbl Masioli MOWHOCTU. TexHuYeckne TpeboBaHNA U MeToAbl UCMbITAHWNIA;
yacTb 9. N3mepeHue Bubpaunmn n oueHka BUOGPALUOHHOIO COCTOSAHUSA;
yactb 10. I3amepeHue wyma mMeTo40M OXBaTbiBalOLEen NOBEPXHOCTY;
yacTb 111). luHaMmnyeckne CMCTeMbl HEMPEPLIBHOIO 3/1€KTPOCHAGXEHUS;
yacTb 12. ABapuitHble UCTOYHUKN MUTAHUA ANa cryx6 obecnevyeHnss 6e30MacHOCTU.

1) Yactb 11 ony6nvkosaHa B IEC 88528-11:2004.



MKC 27.020

MonpaBka kK TOCT ISO 8528-5—2017 dnekTpoarperatbl reHepaTopHbIe NepPeMEHHOro Toka C NpMBoOL0M
OT ABUraTens BHYTPeHHero cropaHus. Yactb 5. dnekTpoarperaTthbl

B kakom mecTe HaneuataHo [lo/KHO 6bITb
Tabnvua 4. CHocka «d)» [ns anexkTpoarperatoB C TypO6uWH- [na anektpoarperatoB C ABura-
HbIM ABUratesiem TeneM c ra3oTypouHHbIM HaA4yBOM

(MYC Ne 2 2023 1)
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M E X IO CY O APGCT BEHHBb W© CTAHAOAPT

ONEKTPOAIPEIrATbl TEHEPATOPHBLIE MEPEMEHHOIO TOKA C NMPMBOAOM OT ABUTATE/IA
BHYTPEHHEIO CrOPAHUA

YacTtb 5
QnekTpoarperarbl

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

Jata BBegeHns — 2019—06—01

1 O6nacTtb NpUMeHeHns

HacToswunii ctaHaapT pacnpocTpaHseTcs Ha anekTpoarperatbl NepeMeHHOro Toka ¢ NpMBOLOM OT ABU-
ratensi BHyTPEHHero cropaHus (ganee — anekTpoarperarbl), NpeAHa3Ha4YeHHble 4151 NPUMEHEHUST Ha Cylue U
Ha Mope.

HacTosiwunii cTtaHaapT ycTaHaBMBaeT o6uime Tpe6oBaHUs U METOAbl UCMbITAHNIA anekTpoarperaTos.

HacToswwnii cTaHgapT He pacnpocTpaHAeTCs Ha anekTpoarperatbl, MPUMEHSIEMblE Ha camosieTax, Ha-
3eMHbIX aBTOTPAHCMOPTHbLIX CpeAcTBax M JIOKOMOTUBAX.

Mpu NpeAbSBAEHUN AONONHUTE IbHBIX TPEGOBAHWI K 3neKTpoarperatam, HanpuMep UCrnonb3yeMbiM AJ/is
3HeproobecneyeHnss 60bHUL, BbICOTHbIX 34aHWA U APYTMX OOBLEKTOB, MOJIOXEHMS HACTOSWEro crtaHgapTa
ABNAKTCA NPUOPUTETHLIMY.

OTaenbHble MOJIOXEHUS HacTosILEero cTtaHgapTa MOryT 6biTb MCNOSb30BaHbl ANA 3MeKTpoarperaTtoB C
APYTMMU TUNamm nepBUYHbLIX ABUraTesieid, HaNnpumMmep NapoBbIMK ABUraTeNSAMU U ra3oBbIMW ABUTaTensiMu, pa-
6oTarWmMmMm Ha brorase.

2 HopmaTBHbIe CCbI/IKA

[na npumeHeHns HacTosLlWero ctaHgapTa Heob6XoAWMbl CrieflyloWwmne CCbl/IoYHble AOKYyMeHTbl. Ona fa-
TUPOBAHHbIX CCbIJIOK NPUMEHSAIOT TO/MIbKO YKa3aHHOe M34aHue CCblIIOYHOro AOKYMEeHTa, ANA HeJaTUpPOBaHHbIX
CCbINIOK — noc/iefHee n3gaHue CCblIOYHOro AOoKYMeHTa (BKo4Yas BCe U3MEHEHUS K HEMY).

ISO 3046-5:2001, Reciprocating internal combustion engines — Performance — Part 5: Torsional vibrations
(dBuratenn BHYTPEHHEro cropaHusa nopluHesble. XapakTepuctukn. Yactb 5. KpyTunbHble konebaHus)

ISO 8528-1:2005, Reciprocating internal combustion engine driven alternating current generating sets —
Part 1: Application, ratings and performance (9nekTpoarperatbl reHepaTopHbie MEPEMEHHOTO TOKa C NPUBOAOM
OT ABuUraTens BHyTPeHHero cropaHus. Yactb 1. MpumeHeHne, TEXHUYECKME XapaKTePUCTUKM 1 napaMeTpbl)

ISO 8528-3:2005, Reciprocating internal combustion engine driven alternating current generating sets —
Part 3: Alternating current generators for generating sets (9nektpoarperatbl reHepaTopHble NepPeMEeHHOro Toka
C NPMBOLOM OT ABUratens BHYTPEHHEro cropaHus. Yactb 3. FeHepaTopbl NeEPeMeHHOro Toka)

IEC 60034-1:2004, Rotating electrical machines — Part 1: Rating and performance (MaluHbl anekTpuye-
Cckue Bpaulawwmecs. Hactb 1. HOMUHaNbHbIE 3HAYEHUA NapameTpoB N 3KCM/yaTaunOoHHbIE XapaKkTepUCTUKN)

3 CMMBO/bI, TEPMUHBLI 1 onpeaesieHns

[nsi 0603HAYEHNSI TEXHUYECKNX XapaKTePUCTUK 3NEKTPOOBOPYA0BaHUS B cTaHAapTax M3K ncnosnb3yoTcs
TEPMUH «HOMUHAsbHbI» U nHAEKC «N». 18 0603HAYEHUS TEXHUYECKUX XapaKTepUCTUK MexaHu4yeckoro 060-
pyfgoBaHusa B cTaHgaptax MICO MCNosib3yloTcs TEPMUH «O06BbABMEHHbIN» U MHAEKC «I». [T03TOMY B HACTOSLWEM

M3pgaHve ochuumnanbHoe
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cTaHAapTe TEPMUH «HOMUHA/bHbI» MPUMEHsIeTCA TOMIbKO K MyHKTaM, ycTaHaBNUBaLWMUM Tpe6oBaHUA K 3/1eK-
TPoO6OpyAOBaHMIO. B ocTasbHbIX C/yyasXx UCMOMb3yeTcss TEPMUH «OObAB/IEHHbIN».
Mcnonb3yemble B HACTOSALWEM CTaHAApPTe CUMBOJIbI, TEPMUHbI M onpefesieHns npuesegeHsl B Tabnuue 1.

Ta6nuua 1— CumBOSbI, TEPMUHBI 1 ONpeaeseHns

Cumson

dnin

fdoa)

B

fi
\r

Uxb

fr

A, mex

TepmuH

yacTtoTa (frequency)

MaKkC/MMa/ibHOe MOBbIWEHME 4acToTbl B
nepexogHoM npouecce (NOBbILleHWEe Ya-
CTOTbI) [maximum transient frequency rise
(overshoot frequency)]

MaKCMMa/IbHOe CHWXKeHMe 4acToTbl B
nepexofHOM rnpouecce (CHWKeHWe 4a-
CcTOTbI) [maximum transient frequency drop
(undershoot frequency)]

paboyas 4acToTa BbICOKOYACTOTHOIO
npegena yctpoiictea (operating frequency
of overfrequency limiting device)

perynvpyemasi 4actoTa BbICOKOYacCTOT-
HOroO npefenbHOro 3HAYeHWs1 31EeKTPO-
reHepatopa (setting frequency of overfre-
guency limiting device)

yactoTa xosioctoro xoaa (no-load frequency)

HOMMHasIbHas 4YacToTa XOJI0CTOro Xxopga
(rated no-load frequency)

MakCMMaslbHaA  gonyctunmas yacToTa

(maximum permissible frequency)

06bsBEHHasA YacToTa (HOMUHasIbHas 4a-
ctoTa) [declared frequency (rated frequency)]

MaKCuUMa/ibHas 4acToTa XOJSI0CTOro Xo4a
(maximum no-load frequency)

MVHMMa/IbHast YacToTa XOJIoCTOro Xoga
(minimum no-load frequency)

yactoTa goaktmyeckon mowHoctn (fre-
guency at actual power)

wnpuvHa konebaHms dactoTtbl (width of fre-
guency oscillation)

YCTaHOBUBLUMIACA TOK KOPOTKOrO 3ambl-
KaHus (sustained short-circuit current)

Bpems (time)

nosiHoe BpeMsi OCcTaHOBKM (total stopping
time)

EnnHnua
n3MepeHuns

n
ry

y

ry

ry

ry
ry

ry

ry

y

ry

ru

y

Onpegenexve

MakcumasibHaa 4actoTa, KoTopas MOXeT
BO3HUKHYTb MPU CHATUW Harpysku. CvmMBon
oT/IM4aeTcs oT npusegeHHoro B ISO 3046-4:
2009

MuHUMasIbHas YacToTa, KoTopas MOXET BO3-
HUKHYTb NPY NOSABMEHUN Harpysku. CvMBON
oT/IyaeTcs OT npusBefeHHoro B 1ISO 3046-4:
2009

YacToTa, npu KOTOpOit cpabaTbiBaeT Bbl-
COKOYaCTOTHbI/ OrpaHnunTENb YCTpPOCTBA
ONS1 AaHHOW perysimpyemoli 4acToThbl

YacToTa anekTporeHeparopa, NpeBbllUeHVE
KOTOPOW BK/tOYaeT B paboTy BbICOKOYACTOT-
HOE IMMUTMPYIOLLIEE YCTPOCTBO.

Ha npakTike BMECTO 3HauYyeHusi peryivpye-
MOI 4acTOTbl YCTAHOB/IEHO 3HaYeHue npe-
OenbHOIN fonycKaeMoi YacToTbl (CM. Tabu-
uy 1 1SO 8528-2:2005)

3HayeHune 4acToTbl, TOYHO YCTaHOBJ/IEHHOE
n3rotosuTesniemMm ANIEKTpOreHeparopa, KO-
TOpO€e HaxoauTCcA B 6e30nacHoM ananaso-
HE HWXKe npenesibHoro 3HadeHnA 4YacTtoTbl
(cm. Ta6muy 1 1SO 8528-2:2005)

BpemeHHoOli MHTepBasl C MOMEHTa Mogaqm
KOMaH/ibl Ha OCTAHOBKY 10 MOJIHOW OCTaHOB-
KV reHeparopa:

fa=h+tc+td



MpopomkeHve Tabnuubl 1

CumBon

*c

td

*e

tf.de

tfin

th

TepMuH

BpemMs yctaHoBneHus Harpy3ku (load
pick-up readiness time)

BpeMsi BK/HOUEHUs mnpo6Gera XOs0CcToro
xoga (ynpaBrisieMoe BpeMs Ox/iaxkaeHus)
(off-load run-on time)

Bpems peBepca (run-down time)

Bpems cpabartbiBaHuUs Harpyskm (load
pick-up time)

BPeMsi BOCCTaHOBJ/IEHWS 4acTOTbl Npu
cbpoce Harpysku (frequency recovery time
after load decrease)

BPeMsi BOCCTaHOBJ/IEHWUS 4acTOTbl Npu
Habpoce Harpys3kmn (frequency recovery
time after load increase)

nosiHoe Bpems pasroHa (total run-up time)

Bpemsi pasroHa (run-up time)

BPeMs ynpaBsieHUs1 (BK/IOYEHUS) MpU Ha-
XOXAEHUM nog, Harpy3koii (on-load run-on
time)

BpemMsi  Npen3anyckKoBOii
(start preparation time)

noaroToBkKu

BpemMs nepekntodeHns Harpyskm (load
switching time)

BpemMs npepbiBaHuA (interruption time)

EavHnua
n3MepeHns

Cc
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Onpepgenexve

BpeMeHHO/ MHTepBas C MOMEHTa nogauun
KOMaHAbl Ha 3amnyck A0 AOCTWMXXEHMS ycTa-
HOBJ/IEHHO MOLLHOCTMK:

*b~ P+ g

BpeMeHHoli VMHTEpBasI C MOMEHTA Npriema
reHepaTopoM CurHasia Ha OTK/IHYEHME Ha-
PY3KM 10 OTK/IOUEHUS! HarpysKu

BpeMeHHoli MHTepBasl C MOMEHTa npuemMa
reHepaTopoM CHUrHa/la Ha OCTaHOBKY A0
MOJIHO/ OCTAHOBKM reHepaTopa

BpeMeHHoli MHTepBasl C MOMEHTa nojauu
KOMaHAbl Ha 3arnycK 0 MOMeHTa nojauu Ha-
rpy3Ku:

“tpHig+ts

Bpemsi OT MOMeHTa BHe3anHoro cépoca Ha-
rpy3kM [0 MOMEHTa BXOXAEHVS B Auana3oH
[JONYCTUMbIX OTK/IOHEHWIA YacToTbl B ycTa-
HOBUBLLUEMCS pexume (CM. pUCYHOK 4)

Bpemsi oT MOMeHTa BHesarHoro Habpoca
Harpysk/ [0 MOMEHTa BXOXAEHVs B Ava-
NasoH A0NYCTUMbIX OTK/IOHEHWI YacToTbl B
YCTaHOBMBLLUEMCSI PEXUME (CM. PUCYHOK 4)

BpemeHHO/ MHTEpBan OT Hadana 3anycka
aBuratens Ao AOCTVKEHUS| YCTaHOB/IEHHOM
MOLLHOCTM /151 MOAAYM 3/1EeKTPONUTaHUA

BpeMeHHoli MHTepBasl OT Hayana 3anycka
[BUraTens [0 AOCTVMXKEHUSI MOMEHTa Heoob-
XOAVIMOIA CKOPOCTY BpaLLieHus!

BpeMeHHoli MHTepBasl C MOMeHTa noja-
UM KOMaHAbl Ha OCTaHOBKY, KoTopasi Gblia
[aHa [0 Toro, kak Gblia OTcoeguHeHa Ha-
rpy3ka (aBTomMaTu4eckoe perysMpoBaHue),
[l0 OCTAHOBKM 3/1eKTpoarperata ¢ Harpyskoi

BpemeHHOIi MHTEpPBaST C MOMEHTa nojauun
KOMaH/bl Ha 3anyck [0 Hadyasia paboTbl ABW-
ratensi

BpemeHHOIi MHTepBasl C MOMEHTA OTOBHO-
CTU K MOAKMOYEHMIO HArpy3Ku A0 NoAaK/IoYe-
HUST Harpy3ku

BpeMeHHOl WHTEpBas1 C MOMEHTa MosBIe-
HUS  XapakTepucTuK, WHULUUPYIOWUX 3a-
nycK, 4O MOMEHTa noJauyn Harpysku:
tbl_tv"' fp+ fg*'ts_t\/"'fe
[JaHHbIi napameTp onpeaensioT A5 aBTo-
MaTUYecKn 3anyckaemblX reHepaTopHbIX
yCTaHoOBOK (cM. pasgen 11).
Bpemsi BoccTaHoBneHus (cm. 1ISO 8528-12:
1997) ABnseTca YacTbIM C/lyd4aemM BpeMeHu
npepbIBaHnA
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MpononxeHne Tabnuubl 1

Cumson

We

fuin

7s,do

s,up

ur

TepMuH

BPEMSI BOCCTAHOBJ/IEHUSI  HarnpshKeHus
npu cbpoce Harpyskn (voltage recovery
time after load decrease)

BPeMSI BOCCTAHOBJ/IEHUSI  HarpshKeHUs
npu Habpoce Harpysku (voltage recovery
time after load increase)

BpeMs 3anycka 3afepxku (start delay time)

BpemMs 3anycka gBurarens (cranking time)

BpemMs  nNpeAcMa30o4yHoM
(pre-lubricating time)

noaroToBkKn

CKOpPOCTb M3MEHEHWSI pPerysimpyemMoi ya-
cToThbI (rate of change of frequency setting)

KO3 PULMEHT U3MEHEHUS PEryMpyemMo-
ro HanpshkeHus (rate of change of voltage
setting)

HWKHUA Npegen perynnpyemoro Hanps-
»eHunsa (downward adjustable voltage)

BEPXHWI Npeaen perynnpyemoro Hanps-
XeHna (upward adjustable voltage)

HOMUVHaNbLHOe HanpsihxeHue (rated voltage)

EpvHnua
n3MepeHuns

C

Onpepenexve

BpemeHHOW vHTepBan OT TOYKW, B KOTOPOWA
cObpoC HarpyskM WHWLMMPOBAH, [0 TOUKM,
Kkorga HanpsbkeHue ycTtaHae/vBaeTcs B
npefenax ctabunusnpoBaHHOW NOaoCkl A0-
nycka HanpskeHus (CM. pUCYHOK 5)

BpeMeHHO MHTepBaUT OT TOYKM, B KOTOPOI
Habpoc HarpyskM WHULMUPOBAH, A0 TOuY-
K/, KOrga HanpshkeHue ycTaHaB/MBaeTcs B
npegenax ctabuaManpoBaHHON NOOCkI A0-
nycKa HanpsbkeHust (CM. PUCYHOK 5)

BpemeHHO nHTepBas1 C MOMEHTAa NOSIB/IEHNS
XapaKkTePUCTUK, VHULMMPYIOLLMX 3anyckK, [0
noga4vynm KomMaHabl Ha 3anyck, He 3aBI/ICF|LLI|I/IVI
OT NPVMEHSIEMOI TFeHepaToOpPHOM YCTaHOBKM
(ons aBTOMaTMYECKM 3arnycKaeMbiX reHepa-
TOPHbIX MOAynel). 3HayeHVe BpemeHu 3a-
nycka 3afepXku onpefensieT notpeoutess.
Hanpumep, 3TO BpeMmsi yCTaHaB/MBawT 4/1s
TOro, YTo6bI 3anycK He NPOVCXOAWN B Crlyvae
OYeHb KOPOTKOrO paspbiBa Marmctpaim

BpemeHHoO/ MHTEpBasl OT Hauasia 3anycka
[BUraTens [0 AOCTWKEHUsI HauYaulbHOW CKO-
pOCTN BpalleHust ABurartens

Bpemsi, Heo6XxoayMoe A1 HEKOTOPbIX Tu-
noB ABuratenei, 4tobbl y6eamuTbesl, YTo He-
06xo4MMoe [aBfieHne ycTaHOB/IEHO [0 3a-
nycka asurartensi.

[na ManbIxX anekTpoarperaToB, KOTopble 00blY-
HO He TpebyloT npeaBapuTeNbHON npeacMa-
304HOI NOAFOTOBKM, 3TO BPEMSI PABHO HY/HO

CKOPOCTb  W3MEHEHUsi perynmpyemMoii ua-
CTOTbl MPU  AUCTAHLMOHHOM  YNpPaB/IeHUM,
BblpaXaemasi B MPOLEHTax AuanasoHa u3-
MEHEHNSA B CEKYHAY:

Y _ifimex~ nnl  “qg
f~ t

KoathdnumeHT m3meHeHus perynmpyemoro
HanpPsHKEHUST NPU AUCTAHUMOHHOM ynpase-
HUKW, BbIPKAEMbIi B MPOLEHTaX CBSI3aHHOM
amnAnTyabl PEryiMpyeMoro HanpsKeHus:

v _{Us,up-Us,do)lUr 100
] t

MexdoasHoe HanpshkeHne B KNeMMax reHe-
paTtopa npu pacyeTHON YacToTe N HOMUHaTb-
HOM BbIXOAHOM MOLWHOCTU. HomuHanbHoe
HanpshKeHne — HanpshkeHue, ykasbiBaemoe
N3roTOBUTE/NIEM /151 OMNepaunoHHbIX U pabo-
UMx XapaKTepUCTUK reHepaTopa



MpopomkeHve Tabnuubl 1

CumBon

Urec

Us

Ust, max

Ust, min

u)

U<Jin,max

U<Jin,min

Umax,s

A
Um\n,s

A
Umear\,s

TepMuH

pereHepaums HanpshxeHus (recovery voltage)

perynmpyemoe HanpsbkeHue (set voltage)

MakCUMasibHOEe 3HA4YeHue Hanps>keHus
B YCTaHOBMBLUEMCA pexunme padoTbl
(maximum steady-state voltage)

MUHMMa/IbHOE 3HAaYeHue HarpshkeHus
B YCTaHOBMBLUEMCA pexume paboTbl
(minimum steady-state voltage)

HanpsbkeHne xosioctoro xopga (no-load
voltage)

MaKCUMa/lbHOEe KpaTKOBPeMeHHOe NOoBbI-
LwatoLeecss HanpshkeHne Mnpu yMeHbLue-
HUM Harpy3km (maximum upward transient
voltage on load decrease)

MUHMMa/IbHOE TMOHMXKAIOLLEECH KpaTKo-
BpeMeHHOEe HanpshkeHne npu yBesnin4ye-
HUM Harpy3km (minimum downward tran-
sient voltage on load increase)

MakKCcuMasibHOe aMM/INTyAHOe 3HayeHue
perysimpyeMoro HanpsbkeHus  (maximum
peak value of set voltage)

MUHMMaJ/IbHOE aMnnTygHoe 3HadeHune
perynmpyemMoro HanpsbkeHusi  (minimum
peak value of set voltage)

cpefHee  apuUIMETUYECKOE  3HayeHune
MaKCUMasIbHOTO W MWHMMa/IbHOTO am-
NIUTYOHbIX  3HAYEHWA  perysmpyemo-
ro HanpsbkeHus (average value of the
maximum and minimum peak value of set
voltage)

EavHnua
n3MepeHns

B

B
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Onpepgenexve

MakcumasibHoe [0CTynHoe CcTabunmanpo-
BaHHOE HanpshkeHue Ans pacyeTHoro Cco-
CTOAHMA Harpy3ku. PereHepaums Hanpsi-
XeHVa 0ObIYHO BbIpaXaeTcsa B MpoLeHTax
HOMUWHA/NBHOTO HAanpPsHKeHUA U HaxoauTcA
B npegenax crabunm3npoBaHHOro Aonycka
HanpsbkeHua (nonocel) AU. [ns Harpysok
60/1ee HOMWUHa/ILHOTO 3HAYeHWs pereHepa-
LM HaNPshKeHWUA orpaHnyMBaEeTCA HachblLLe-
HVMeM 1 06nacTbio BO36yauUTENb/cTabunmsa-
TOop (hOpCMpPOBaHNA NPOU3BOAUTETBHOCTM
(cm. pucyHok 5)

MexdasHoe HanpshkeHue [ onpeaesneH-
HOro pexuma paboTbl reHepaTopa, ycTaHaB-
NIMBaemMoe nyTem HacTpOMnKM

MakcumasibHOe 3HauyeHue HamnpskeHus B
YCTaHOBMBLUEMCS pexuMe paboTbl B CO-
OTBETCTBMM CO CTabUNM3NPOBaHHbIMU Na-
pameTpaMu Mpu pacyeTHOW uvactoTe A1A
BCEX MOLLHOCTEA Mexy XO/I0CTbIM XOAOM
U HOMWHAJILHOW BblgaBaeMoli MOLLHOCTBH
npu TOYHO YCTAHOBIEHHOM KO3dhdhmumeHTe
MOLLHOCTM

MUHUMa/IbHOE 3HAYEHWE HAMpPsKEHWS B
yCTaHOBMBLUEMCSI pexuMe paboTbl B CO-
OTBETCTBMM CO CTaGWIM3MPOBAHHLIMM Na-
pameTpamy MpU pacyeTHOl 4YacToTe [Ans
BCEX MOLLHOCTEN MeXay XOMOoCTbIM XOAOM
N HOMWHa/IbHON BblgaBaemMoii MOLLHOCTbIO
npu TOYHO YCTaAHOB/IEHHOM KO3dhchmumneHTe
MOLLIHOCTM

MexdaszHoe HanpsixeHue B KeMMax reHe-
paTtopa npu pacyeTHoIl YacToTe U B pexumMe
paGoThbl reHepaTopa Ha X0/I0CTOM XoAy

MakcumasibHoe HanpshkeHue, KOTopoe Mo-
XET BO3HMKHYTb MNpY BHE3anHOM nepexoge
oT 60/1ee BbICOKOI Harpy3sku K 60/1ee HU3KOW

MUHUMaNIbHOE HanpshkeHue, KoTopoe Mo-
XXeT BO3HWKHYTb Mpu BHe3anHoOM nepexone
oT 60/1ee HU3KOI Harpy3ku K 6os1ee BbICOKOW
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MpononxeHne Tabnuubl 1

Cumson

n
Umod,s

Umod,s, mex

Umod,s,mn

Af

TepMuH

MoaynAaums
modulation)

HanpsHkeHuns (voltage

MakCMMa/ibHas aMmnavTyga Moaynsauum
HanpshkeHns (maximum peak of voltage
modulation)

MVHMMa/IbHasA aMnanTyga MoAaynsuun
HanpshkeHnsa (minimum peak of voltage
modulation)

pasmax konebaHus HanpsbkeHns (width of
voltage oscillation)

OTK/IOHEHME 4aCTOTbl OT JIMHENHOWN Kpw-
BO B CTOPOHY YMeHblUeHnsa (downward
frequency deviation from linear curve)

OTK/IOHEHWE 4acTOTbl OT JIMHENHOW Kpu-
BO B CTOPOHY yBenuyeHus (upward fre-
guency deviation from linear curve)

OnanasoH AonyCTUMbIX OTK/IOHEHUI 4a-
CTOTbl B YCTaHOBUBLUEMCSA pexume pabo-
Tbl (steady-state frequency tolerance band)

MaKCHMMasibHOe OTK/IOHEHME 4acTOTbl OT
JIMHENHON KpuBoK (Maximum frequency
deviation from a linear curve)

Onana3oH  perysMpoBaHust
(range of frequency setting)

4acCTOTbl

OManasoH CHWKEHUS PerynmpyemMoin va-
ctoTbl (downward range of frequency setting)

EpvHnua
n3MepeHuns

%

ruy

ru

ru

ruy

ru

Onpepenexve

KBasunepuognyeckoe u3MeHeHne Hanps-
XeHus (MoNHbI pasmax) npu cTabunmsu-
POBaHHOM HanpsbkeHuu, nmerolee TUMUY-
Hble 4acTOTbl HWXe (YHAAMEHTa/IbHOM
reHepauuy 4acToTbl, Bblpaaemoe B Mpo-
LEHTax CPeAHEero nvka HanpshkeHus npu
pacyeTHol 4acTtoTe U TMOCTOSHHOW CKO-
pocTu:
n n

Oinodts —§ Urodsimee: Uradsimn iy,
Unrodsmax+ Unod,s,nin

MoZaynaums HanpskeHust MPOUCXOAWT npu
LIMK/TMYECKUX WK C/lyYalHbIX nomexax, Ko-
TOpble MOryT BbITb BbI3BaHbI PerysaTopamu,
LMKINYECKAMN  HEPABHOMEPHOCTAMMU  WIN
NepuoNYecKUMy Harpyskamm.

Mepuatowmii cBET — 0CO6bIli ciyyail Mmoay-
NAUMKM HanpsxeHus (M. pucyHkn 11, 12)

KBasuneprognueckoe MakcyMasibHOe n3me-
HeHVe HanpskeHns (NOMHbIA pasmax) npu
CTabuIM3MPOBaAHHOM HarpPsHXKeHUN

KBasuneproguuyeckoe MUHUMasIbHOE U3Me-
HEHMe HanpsbkeHWsi (MOJHbIA pasmax) npu
CTabUN3NPOBAHHOM HAaNPSHKEHUN

CornacosaHHas nosioca 4acToT npu cTabu-
NIN3MPOBAHHON 4YacToTe, KOTOPYK vactoTa
[oCTUraeT B npefenax [aHHoro nepvioga
yNpas/eHysi Nocse yBenmieHns Ui ymeHb-
LUEHMS Harpy3Ku

Haun6onblumne 3HaveHusa Afneg n Afpos, koTo-
pble BO3HMKAIOT Mpu paboTe anekTpoarpera-
Ta B peXvme XO/I0CTOr0 XoZa W Mpu HOMU-
Ha/IbHOW Harpyske (CM. pUCYHOK 2)

Monoca 4acToT, OrpaHWYeHHas BbICLLUUM W
HU3LLMM 3HAYEHWSIMU Perynpyemoin vyacTto-
Tbl NPy paboTe anekTpoarperara B pexviMe
X0/10CTOro xo4a (CM. pUCYHOK 1):

A's-  mex~ Ymn

[lonoca yacToT, orpaHuyeHHas 3HayeHnAMU
HOMVHaJIbHOM 4acToTbl U HaMMeEHbLUEn pe-
rynupyemoli 4acToTbl, Npy paboTe 31eKTPo-
arperarta B peXume X0J10CToro xoga (CM. pu-
CYHOK 1):

A’sdo ~ b,r~ nn



MpopomkeHve Tabnuubl 1
CumBon TepMuH

A [MnanasoH MoBbIWEHUST pPerynmpyemMoin ya-
ctoTbl (upward range of frequency setting)

AU CTabum3mpoBaHHasa Mnosioca Aornycka Ha-
npsbkeHust  (steady-state voltage tolerance
band)

ALl amMnanTyga perysimpyemMoro HaripsbkeHus

(range of voltage setting)

AUSD noHWXarLaaca aMmnauTyga perynupy-
emoro HanpsbkeHns (downward range of
voltage setting)

NOBbILLIAIOWAACA aMnanTyaa perynvpye-
Moro HanpsbkeHusi (upward range of voltage
setting)

Ms,up

ASfst OTK/IOHEHME YaCTOTHO-Harpy304HOM Xapak-
Tepuctukn  (frequency/power characteristic
deviation)

4YaCTOTHO-Harpy3o4Has XxapakTepucTuka
(frequency/power characteristic curve)

a0 cBsisaHHas CTabuM3MpoBaHHas rnosioca
[onycka HanpsbkeHus (related steady-state
voltage tolerance band)

EavHnua
n3MepeHns

ry

%

%
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Onpepgenexve

Monoca 4acToT, OrpaHMYeHHas BbICLLUUM
3Ha4YeHVEeM pPEeryMpyemoin 4acTtoTbl U 3Ha-
YEeHMEM HOMMHa/IbHOIM 4acTOoTbl Npu paboTte
3/leKTpoarperarta B peXxmme X0M0CToro xoaa
(cm. pucyHok 1):

A’SWp - ~max —hbr

CornacoBaHHbIi AvanasoH HanpshKeHui, Ko-
TOPOro HamnpshxeHue AocTuraeT B npegenax
[laHHOro perynvMpyemMoro nepvoga nocne
YCTaHOB/IEHHOTO BHE3AMNHOTO  MOBbILLEHMS
WM NMOHWXKEHWS Harpy3Ku:

AU=2bU t -"~
st 100

AVNANTYJa MakCMMaslbHO BO3MOXHbIX BO3-
pacTatollein 1 ybbiBaloLwein KoppekTUpPOBOK
HanpshkeHUs B KTIEMMax reHepaTopa npu pac-
UETHOI YacToTe 1A BCEX HAarpy30K MeX/y Xo-
JIOCTbIM XOZIOM W HOMVHaJ/TbHOW BblaBaeMoi
MOLLHOCTbIO B Mpefesiax Cor/lacoBaHHON am-
NAMTYAbl KO3hULMEHTA MOLLHOCTH:

M s= AUsup + AUsdo

AMNANTYAA MeXAy HOMUHA/TbHBIM Hanpsxe-
HVMEM U YObIBAKOLWMM PETY/IMPYEMbIM Hamnpsi-
XEHMEM B KIeMmax reHeparopa npu pac-
YeTHOIA YacToTe A1 BCeX Harpy3ok pexumva
XO/I0CTOr0 X0fa W HOMWHa/NbLHOW BblAaBae-
MOIi MOLLHOCTM B Npegesiax CornacoBaHHoOM
amMnanTyAbl koadhduLumeHTa MOLLHOCTY:

Aus,do = Ur~ "s,do

AMNAUTYZa Mexay HOMUHasIbHbIM - Hanps-
EHWEM U MOBbILIAIOLMMCS PEryIMpyeMbIM
HanpshkeHVEM B K/leMMax reHepatopa npu
pacyeTHOI YacToTe A/st BCEX Harpy30K pexu-
Ma X0N0oCToro Xxoga u HOMUHaJIbHOM BblaaBa-
eMOoli MOLLHOCTK B Npeenax cor/iacoBaHHOM
aMnanMTyabl KoadhdmumeHTa MOLLHOCTM:

AUs,up=Us,up-Ur

MakcumasibHOe OTK/IOHEHWE OT JIMHEHOM
XapakTepucTukm B Amana3oHe MOLLHOCTEN
OT XO/10CTOr0 X04a A0 HOMUHAJTLHOIO 3HaYe-
HUSA, BblpaXKaemoe B MPOLEeHTax HOMWUHa/b-
HOW 4acTOTbl (CM. PUCYHOK 2):

fhel., =— 100
8lr
KprBasi 3aBMCUMOCTU 4acTOTbl OT MOLLHO-
CTV Harpy3ku B AmanasoHe MOLHOCTEA oT
XO/0CTOr0 Xo4a A0 HOMWHASIbHOIO 3Haue-
HMS1 B YCNOBUSIX YCTAHOBUBLLETOCH pexuMa
paboTbl (CM. PUCYHOK 2)

[Nonoca pgonycka, Bblpaxaemas B MPOLEH-
Tax HOMUHa/IbHOIo Hanps>XeHus:

a 100

n=—
0 d
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Cumson

af

LWyn

TepMuH

OTHOCUTESbHbIA Ananas3oH A0MYyCTUMbIX
OTK/IOHEHUIA YacTOTbl B YCTaHOBUBLUEM-
ca pexume pabotbl (related frequency tol-
erance band)

Onanas3oH 4acToTbl B YCTaHOBMBLUEMCS
pexnve paboTbl (steady-state frequency
band)

nepexofHoe OTK/IOHEHWE YacToTbl (OT
Ha4Ya/IbHOrO 3HaueHus1) Npu Habpoce Ha-
rpy3ku [transient frequency deviation (from
initial frequency) on load increase (-) related
to initial frequency]

nepexofHoe OTK/IOHEHVE YacToTbl (OT Ha-
YaUIbHOr0O 3HaueHns) nNpy cbpoce Harpys-
Ku [transient frequency deviation (from initial
frequency) on load decrease (+) related to
initial frequency]

nepexofiHoe OTK/IOHEeHWe YacToTbl (OT
HOMWHa/TIbHOIO 3HaYeHus) Npu nosiBne-
HUM Harpyskm [transient frequency devia-
tion (from initial frequency) on load increase
(-) related to rated frequency]

EpvHnua
n3MepeHuns

%

%

%

%

%

Onpepenexve

[Monoca pgonycka, Bblpaxaemas B MPOLEH-
Tax paC'-IeTHOﬁ 4acTOoTbl:

g, =if 100

n
OrpaHnyeHHas LWyprHa KonebaHuii YacTtoTtbl f

\
anekTpoarperata npu NOCTOSHHO MOLLHO-
CTU OTHOCUTENBHO HOMWHAIBHOM YacTOoTbl,
Bblpakaemasi B NpoLeHTax:

f
B, =710 0.

1} f,
MakcumanbHoe 3HadeHue (3' ykasbiBaloT
AN ananasoHa molHocTein ot 20 % Ao Ho-

MWHASIbHOTO 3HAYEHUS.
[na mowHocTen meHee 20 % HOMUHA/TBHOTO
3Ha4YeHNs Ouanas3oH 4acToTbl B YCTAHOBMB-
LIemMCs pexumve MOXET UMETb 6onee BbICOKMe
3HaYeHNs (CM. PUCYHOK 3), HO MpY 3TOM [0/DKHA
obecrneunBaTLCH BO3MOXHOCTb CYHXPOHM3ALWN

BpemeHHass pas3HOCTb 4acToT MeXay 3Ha-
YeHVEeM MafEeHUst 4acToTbl M HavaslbHOM
4yacToTO B MpoLecce perynvupoBaHus npu
BHE3aNMHOM W3MEHEHWU Harpysku, Bbipaxa-
emasi B NpoLeHTax HOMUHa/IbHON YacToTbl:
dmin ‘&b

ab 5fd = , m
3HaK MMHYC 0603Ha4vaeT nazieHne YacToTbl
npv Habpoce Harpysku, a 3Hak nawc — yBe-
NInYeHne YacToThbl Npu cbpoce Harpysku.
[NepexogHoe OTK/IOHEHME 4acTOTbl [0/HKHO
6bITb B Npeesne JonyckaemMoin NorpeLLuHocTy

BpemMeHHasi pasHOCTb 4YacToT Mexay 3Ha-
UEHUEM YBE/IMYEHUSI YacToTbl U HAuasIbHOM
yacToTOli B MPOLIECCE PEryMpoBaHus npu
BHE3AMHOM M3MEHEHUM Harpysky, Bblpaxka-
emas B NpoLeHTax HOMUHa/IbHOM 4acToTbl:

8# = fd™ *~fab .100.
0 o
3HaK MYHYC 0003HaYaeT MafeHue YacToTbl
npy Habpoce Harpysky, a 3Hak Mnc — yBe-
JIMYEeHUe YacToTbl Npu cbpoce Harpysku.
MepexofHoe OTK/IOHEHWE YacCTOThl [O/HKHO
ObITb B Npeese AoMyckaeMoli NorpeLHocTy

BpemMeHHasi pasHOCTb 4YacToT Mexay 3Ha-
UeHVeM MNafeHNst YacToTbl Y HOMMHASILHO
yacToToll B MPOLECCe PerysimpoBaHus npu
BHE3AMHOM M3MEHEHWM Harpysku, Bblpaka-
emas B NpoLeHTax HOMUHa/IbHOM 4acToTbl:

c,- dmin 7ab -mn
bfdyn = f -100-

MepexopHoe OTKIOHEHMe 4aCTOTbl AO/DKHO
ObITb B Npeaesie AOMyCcKaeMoin norpeLuHoCTL.
3HaK MUHYC 0603HavaeT najeHue 4acToTbl

npn NoABNEHUN Harpys3ky, a 3Hak njc —
yBe/IMYEHNE HaCTOTbl NMPU CHATUN Harpysku

r



MpopomkeHve Tabnuubl 1

CumBon

W yn

liclo

wwuP

TepMuH

nepexogHoe OTK/IOHEHWe YacToTbl (OT
HOMWHA/IbHOTO 3HaYeHWUsa) MpU CHATUU
Harpy3ku [transient frequency deviation
(from initial frequency) on load decrease (+)
related to rated frequency]

[eBMaLms KpaTKOBPEMEHHOIO Hanpsxe-
HUS Mpy  yBeM4YMBaloLWEenNca Harpyske
(transient voltage deviation on load increase)

JeBraLms KpaTKOBPEMEHHOrO Hanpske-
HUSA NPU YMEHbLUEHWM Harpysku (transient
voltage deviation on load decrease)

OTHOCUTE/IbHbIM Auanas3oH perynvpoBa-
HUA 4yacToTbl (related range of frequency
setting)

OTHOCUTESIbHbI AnanasoH CHIDKEHUS pe-
rynvpyemoin yvactoTbl (related downward
range of frequency setting)

OTHOCUTE/IbHbIN AMana3oH MNOBbIWeHUA
perynupyemoin 4dactoTbl (related upward
range of frequency setting)

EavHnua
n3MepeHns

%

%

%

%

%

%
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Onpepgenexve

BpeMeHHas pa3HOCTb YacTOT MEX/Y 3Haue-
HUEM YBE/IMYEHUST YACTOTbI U HOMUHAJILHO
YyacToTOll B NpoOLECCe PerysiMpoBaHus npu
BHE3AMHOM W3MEHEHWWU Harpysku, Bblpaxa-
emMasl B NpoLeHTax HOMUHAIbHOM YacToTbl:

u, yn = fdmax ~fab «100.
fr
MepexoaHoe OTK/IOHEHVE YaCTOTbl JO/KHO
ObITb B npeaene ,qonyCKaeM0|7| norpewHoCcTn.
3HakK MWHYC ob6o3HavaeT nageHne 4actoTbl
npy NosIBNIEHUN Harpysku, a 3HakK njoc —
yBeNnYeHne 4actoTbl NPU CHATUN Harpysku

MageHne HanpsbkeHwsi, Korga reHeparop, pa-
GoTaloLWMiA MpU pacyeTHOM 4acToTe UM HOMM-
Ha/IbHOM HanpshKEHWUW NMPU HOPMasIbHOM pery-
JIMPOBaHUN BO3BYXAEHWSI, UMEET OTK/IOHEHNE
OT HOMWHa/IbHON Harpysku, Bblpaaemoe B
NPOLIEHTaX HOMWUHA/TEHOTO HaMPSHKEHNS:

U -U
Sl}ayn = d,n'%;n r -100.
r

JeBraups KpaTKOBPEMEHHOTO HamnpshkeHUst
[o/mkHa GbITb B Mpefene gonyckaemoii no-
rpeLuHocTy.

3HaK MUHYC 0603HaYaeT najeHue Harnps-
XEHUSI MPU YBENMUYMBAKOLLENCA Harpyske, a
3HaK NJIHOC — YBEJIMYEHUE HanpPsHKEHWsT Npu
YMEHbLLEHUN Harpy3ku

YBenuyeHne HanpsbkeHus, Korga reHeparop,
KOTOpbIi 3anyckaloT C pacyeTHOM 4acToTol
N C HOMWHAJIbHBIM HanpshXKeHWEM MpU Hop-
Ma/IbHOM  perynnpoBaHuM  BO3GYXAEHWS,
MMEET BHe3arHoe OTK/IOHEHWE OT HOMU-
Ha/lbHOIA Harpysku, BbipaXaemoe B MpoLeH-
Tax HOMWMHASIbHOTO HamnpsHKEHUSs:

u. - v
Wy = dyigpc 1 -100.
r
JeB/aLyo NepexoHO HaMPSPKEHWS A0/ PKHA
6bITb B Npeaese Aonyckaemoli NorpeLHoCTy.
3HaK MWHYC 0603Ha4aeT nafeHue Hanps-
XEHUA NpU yBeNnMuMBaloLWeiics Harpyske, a

3HAK N/IOC — YBE/IMUYEHNE HANPSHKEHUs Npu
YMEHbLUEHUN Harpysku

Vi3meHeHne perynnmpyemoli 4acTtoTbl, Bblpa-
»Xaemoe B NpoLeHTax HOMUHa/TbHOM YacTOTbl:
of _ bmx “~nin "qq

S N

CHDKEHVE PETYNIMPYEMOIA YacToTbl, BblpaXa-
eMoe B MPOLEHTax HOMUHaJTbHOM YaCcTOThI:

«VIZ-_I_I"lOO

MMoBbILLEHVE PEry/IMPYEMOli YaCcTOThl, BbIpa-
)aemoe B MpoLeHTax HOMUHa/TbHOM YacToTbl:
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OkoHyaHve Tabnuupl 1

Cumson

Vst

5QCC

L\T

sus

S~db

W s

TepMuH

KOSQXPMMMEHT ctratTusma no 4yactorte

(frequency droop)

KO3hPULMEHT CcTaTn3Ma Mo HanpsHKeHUHo
(grade of quadrature-current compensation
droop)

uMKInyeckaa HepaBHOMepHOCTb (cyclic
irregularity)

BbICOKOYACTOTHbI (PUKCUPOBaHHbLINA KO-
adhbpuumeHT (overfrequency setting ratio)

JeBraLms cTabun3npoBaHHOIO Hanps-
XeHus (steady-state voltage deviation)

CBsi3aHHas amnaMTyaa perysivpyemoro Ha-
npshkeHus (related range of voltage setting)

CBfi3aHHas MNOHWXaoLWaaca amMnanTy-
ha perynmpyemMoro HanpskeHusa (related
downward range of voltage setting)

CBA3aHHasA MOBbIWAKOWAACA amMnanTy-
ha perynmpyemoro HanpsbkeHusa (related
upward range of voltage setting)

AncbanaHc HanpshkeHus (voltage unbalance)

EpnHnua
n3MepeHuns

%

%

%

%

%

%

%

OnpepenexHve

PasHOCTb Mexay HOMWHa/IbHOW YacToTol
XO/1I0CTOr0 X0A4a W HOMUHANbLHOW YacToTol
NPV HOMUHANBHOW MOLLHOCTU, BblpaXaemasi
B MPOLEHTaX HOMWHa/IbHON 4acToTbl npu
Cbl/IKCVIpOBaHHOM NONOXEHNN YCTaBKN 4a-
CTOTbl (CM. PUCYHOK 1):

=ii—i-100
S

PasHocTb Mexay perynvpyemoli 4acToTol
BbICOKOYACTOTHOIO Npegena ycTpolicTea
pacyeTHOI YacToTol, pasaeneHHasi Ha pac-
YETHYI0 YacToTy, Bblpaxkaemas B MpoLeHTax:

«un,="1-100
\

MakcuMasibHOE OTK/IOHEHUE  HamnpsHKEHUS
anekTpoarperara B COOTBETCTBUW CO CTabW-
JIM3MPOBaHHLIMY MapamMeTpamMu npy pacyeT-
HOWi uyacToTe A/11 BCEX MOLLHOCTEN Mexay
XOJIOCTbIM XOA0M U HOMUHAJIbHO BblaaBae-
MO MOLLHOCTbIO MPU TOYHO YCTAHOB/IEHHOM
k03(hprLIMEHTE MOLLHOCTY, BbipaXkaeMoe B
MPOLEHTaX HOMUHAIBHOTO HAMPSHKEHMS:

-+ Ust'™ *~ Ust'mm.
bUSf Ust 2UrUstrTm 100

AMNAnTyga perynmpyemMoro  HamnpshkeHus,
BblpaXkaemasi B MpOLEHTax pacyeTHOro Ha-
NPSHKEHNSA:
an  +AU
81/ = sy
S ur

MoHwXaloWascs aMnanTyaa perympyemo-
0 HamnpshkeHusi, BblpaXaemasi B NPOLeHTax
HOMVHA/TLHOTO HANPSHKEHNS:

U -u

S -100

nr

MoBbiWwaowasca aMmnanTyaa peryampyemMo-
r0 HanpsHKEHUS], Bblpakaemas B NpOLiEHTax
pacyeTHOro HanpsHKeHUs:
nm -un
bUgp = S| T -0
r
OTHOLLEHVE OTPULUATENBHOW WM HyNeBoi
COCTaB/IAOLLENA HanpsXKeHWs y3noB K Mo-
NOXWTENbHOW COCTaB/ISAIOWEN HanpshkeHns
B peXVMe X0/I0CTOr0 X0A4a, BblpaXaemoe B
NpPOoLEeHTax HOMUHa/ILHOTO HaMpsHKeHWs

a) Pabo4asi YacToTa a/eKTpoarperara 3aBUCUT OT NOJTHOW MHEPLWN 3/1eKTpoarperara  KOHCTPYKLUMN CUCTEMbI 3aLLMTHI.
b) NMpegenbHoe 3HauYeHne 4acToTbl (CM. pUcyHok 3 ISO 8528-2:2005) — yacToTa, KOTOpYH ABUraTesb U reHepaTtop
3neKTpoarperata MoryT BblaepxusaTb (06ecneunBaTtb) 6e3 pucka 6biTb NOBPEXAEHHLIMM.

10
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P — mouHocTb; f — yacToTa; 1— KpMBas 4acTOTHO-3HepPreTUYeckoll KpUBOW; 2 — npefenbHas MOLWHOCTL [NpefensHoe
3HaYeHWe MOLLHOCTM 3neKTpoarperara 3aBUCUT OT NPeAesibHOTo 3HaYeHUs MOLLHOCTU JBUraTensi BHYTPEHHEro
cropaHusi (Hanpumep, nNpekpawieHme nogadn TonaMBa), yuutbiBas ahHeKTUBHOCTb reHepaTopa nepemMeHHoro Tokal

a— Bo3pacTalolas aMmnanTyaa perysimpyeMoit 4acToTbl;
b— y6blBaKOLLAA aMnIuTyaa peryimpyemoii 4actoTbl;
C— [Mana3oH HacTPOUKW 4acToTbl.

PucyHok 1— YacTOTHO-3HepreTnyeckas xapaktepucrika guanasoHa perynmpyemoi 4acTtoTbl
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P — mowHocTb; f— vacToTa; 1— nnHeliHas KpuBas XapakTepUCTUKM GbICTPOAEHCTBUS MOLLHOCTY;
2 — KpuBas YaCTOTHO-3HEPreTUYECKO XapaKkTepucTukm

a— [eBrauus YacTOTHO-3HEPreTNYECKoN XapakTepucTrKu.

PucyHoK 2 — YacToTHO-3HepreTnyeckasi XapakTepucTuka OTKIOHEHUS OT SIMHEAHOW KpuBOii

t— Bpewms; f — yacToTa

PucyHok 3 — CTabuinsvpoBaHHasi nosoca 4actoT
12
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d max

t— Bpewms; f — yactoTa; 1— yBesiMyeHne MOLWHOCTUN; 2 — YyMEeHbLUeHNe MOLLHOCTN

PricyHOK 4 — [JUHAMUYECKNIA PEXUM HaCTOTbI

t— Bpems; U — HanpshkeHue; 7— MOBbIeHUe Harpyskn; 2 — MOHWXEHWE Harpysku

PucyHok 5 — XapakTepucTUKM KpaTKOBPEMEHHOTO HAmNpshXeHUs1 6e3 KBaAPATYPHOTEKYLLIETO CTATUYECKOTO OTK/TOHEHNS!
HanpskeHUs1 KOMMNeHcauum

13
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4 ipyrne npasBunia v ONOJSIHUTESIbHbIE TpeboBaHUs

JnekTpoarperatbl, NPUMeEHAEMbIE HA cyAax U B NPUBPEXHbIX COOPYXEHMAX, AOMKHbI COOTBETCTBOBATL A0-
MOSTHUTE/IbHBIM TPeB0OBaHNAM B COOTBETCTBUM C TEXHUYECKOW fOKYMEeHTauwneli, cornacoBaHHOl ¢ 3aka3uymkoM.

Mpy HEO6XOAMMOCTM BbINOSTHEHUSI CNeLuanbHbiX Tpe6oBaHWiA, NpeabABASEMbIX APYTUMU OpraHu3auu-
AMMW, HaANpPYMepP opraHamu rocyfapCTBEHHOW UM MeCcTHOI BnacTu, MHCMEKTUPYOLWMMNU opraHmn3auusamm, obe-
cneyeHne Takux TpeboBaHMWIi cornacoBbiBaeTCcs Mexay U3roTOBUTENEM U 3aKa34uMKOM.

TpeboBaHWs, He YCTAHOBJ/IEHHbIE B HACTOSILLEM CTaHAapTe, AO/KHbI ObITb COrlacoBaHbl Mexay U3roTo-
BUTENEM U 3aKa34/KOM.

5 XapakTepucTUKMN 4acToTbl

5.1 O6wue TpeboBaHUA

B ycTaHOBUBLIEMCSH pexume paboTbl XapaKTEPUCTUKM YacTOTbl 3/IeKTpoarperaToB 3aBUCAT B OCHOBHOM
OT NapamMeTpoB perynaTopa 4acToTbl BpaleHus gsuratens.

[OuHamunyeckne xapakTepUCTUKN 4acToThbl, T. €. peakuun Ha U3MEHEHUS Harpysku, 3aBMCAT OT NOBEAEHNS
BCEX COCTABHbIX YacTel 3/iekTpoarperaTtoB [Hanpumep, OT XapakKTepPUCTUK KPyTALLEro MOMeEHTa gBuratens,
BK/Il0YAsA TUM cUCTEMbl TypboHagayBa, XapakTepPUCTUK Harpyskn, MHEPLMOHHbIX XapaKTepucTuk, gemndgumpo-
BaHMA ¥ T. n. (cM. Tabnuyy 1)] u, cnegoBaTenibHO, OT UHAMBUAYASIbHbIX OCOGEHHOCTE KOHCTPYKUMWM BCEX
y3/10B 3/iekTpoarperatoB. MHaAMUYECKU pPexuM 4acToTbl 3/iekTpoarperata MoOXeT O6biTb HEMOCPEACTBEHHO
CBsi3aH C 4aCTOTOl BpalleHus reHeparopa.

TepMuHbl, 0603HaAYEHNS 1 oNpefeneHnsa XxapakTepucTukK 4actoTbl nNpueefeHsl B Tabnvue 1 (CM. pUCyH-
kn 1, 2, 3 un4).

6 MapameTpbl NPeBbILLIEHNS YacTOTbl

TepMuHbI, onpeaeneHns n 0603HaYeHNs 4N1s1 BbICOKOYACTOTHbIX XapakTepucTuK npuseaeHbl B Tabnvue 1.

7 XapaKTepuUCTUKN HanpsikeHus

XapakTepucTuki HanpshkeHus afiekTpoarperata onpegesnsitoT B COOTBETCTBMU C KOHCTpyKLMell reHepa-
Topa NMepeMeHHOro Toka M xapakTepuctukamu ctabunmusatopa HanpsikeHus. 3HaueHus Kkak cTabuan3npoBaH-
HO/, TaK U KpaTKOBPEMEHHOI 4acTOT MOryT B/IMATbL Ha HanpshkeHue reHepartopa (CM. pUCYHOK 5).

TepMuHbI, onpefeneHns 1 0603HAYEeHUs XapakTePUCTUK HaNpsXKeHUss npuBeaeHbl B Tabnvue 1.

8 YcTaHOBUMBLUNIACA TOK KOPOTKOIo 3amMblKaHUA

YCTaHOBMBLUMIACS TOK KOPOTKOrO 3aMblkaHus XK, KOTOPbIA MOXET ObiTb BaXHOW XapaKTepUCTUKON (oyHK-
LMOHUPYIOLWNX 3allMTHBIX YCTPOWCTB, B MPOLECCEe 3KCMsyaTauum 3fieKkTpoarperata MOXeT ObiTb HUXE, YEM
3HayeHne, yCTaHOB/IEHHOE M3rOTOBMUTE/IEM 3/1eKTpoarperara Ha cnydyail HemcnpaBHOCTU kneMm. Ha chaktnue-
CKOe 3HayeHne yCTaHOBUBLLETOCSA TOKa BIMSIET MOJIHOE CONPOTUB/IEHUE MEXAY reHepaTopoM U TOYKOW Heuc-
npasHoOCTM Uenu cornacHo ISO 8528-3:2005, nogpasgen 10.3.

9 dakTopbl, BNMAIOLLME Ha XapaKTepPUCTUKM 3/1eKTpoarperara

9.1 O6uWme NOMOXeEHUS

XapaKkTepucTuku afekTpoarperata fno 4actoTe M HamnpsKEHWI0 3aBUCAT OT XapakKTepUCTUK Harpysku u
COCTaBHbIX yacTeli afekTpoarperara.

9.2 MowWwHOCTb

Cnepytlouine xapakTepuUCTUKN asiekTpoarperarta f0/DKHbl 6bITb YY4TEHbI NpU BbIGOPE reHepaTopHoii ycTa-
HOBKM ¥ pacnpefennTesibHOro ycTpoiicTea:

a) NpUMeHeHne anekTpoarperara,;

b) Heo6xoAMMasa MOLLHOCTb NOAK/IOYAEMOWN Harpysku;

14
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C) KO3 PULNEHT MOLLHOCTN HArpy3Ku;

d) nyckoBble XxapakTepUCTUKN NOObIX COEANHEHHbIX 3/1EKTPUYECKUX ABuUrateneii;

€) KO3 (PULNEHT pa3HECEHUA NPUCOELNHEHHON Harpysku;

f) nepnoanyeckne Harpysku;

0) AencTBME HEeNMHENHbIX HAarpy3oK.

OTn XapakTepucTuKn AOMKHbI y4UTbIBATLCA Npu Bbl6Ope aBuratens BHYTPEHHEro CropaHus u reHeparo-
pa, ecnv Harpyskoi siBfisieTca pacnpenenutenbHoe YCTpOWCTBO.

9.3 YacTtoTa n HanpsaxeHue

KpaTkoBpeMeHHas yactoTa M XxapakTepPUCTUKM HAaNPSXXEHUS FreHepaTOpPHOl YCTAHOBKWM NPV BHE3amnHoMm
N3MEHEHNN Harpy3ky 3aBUCAT OT C/efYOLWNX YC/T0BUIA:

a) cuctembl Typb6OHaKON/IeHUA 3apaga ABuratens BHYTPEHHErTO CropaHus;

b) TOpMOXeHUs Npu 3P DEKTVUBHOM AaB/IEHNN pTeaBuratesns BHYTPEHHEro cropaHmsa npu o6bsABEHHOM
MOLLiHOCTH;

C) pexuma perynaropa CKOpocTu;

d) KOHCTpyKUuW reHepartopa;

e) XxapaKkTepucTuk cucTtembl BO3BYXAEHUA reHepaTtopa NepemMeHHOro Toka;

f) pexuma ctabunmsatopa HanpsHXKEHUs;

) UHepuun BpalleHns reHepaTopHOli YyCTaHOBKW.

Ana Toro 4ytobbl OonNpefennTb YacTOTy U XapakTePUCTUKN HaNPsXXeHWs afnekTpoarperara, ycraHasnumsa-
eMble M0 M3MEHEHWIO HAarpysku, Heo6XOAMMO YCTAHOBUTb MaKCUMasibHble BK/IHOYEHHbIE WU BbIK/IIOYEHHbIE
Harpysku, AONOMHUTENIbHO NPUCOEAMNHEHHbIE K reHepartopy.

9.4 lMpwunaraemasa Harpyska

Tak Kak HEBO3MOXHO OMnpefesiMTb KOSIMYEeCTBO BCEX BWSHWIA, BO3HUKAKOLWWX B OTBET Ha gMHamuye-
CKYl0 Harpysky, HeobXxoAMMO yka3aTb peKoOMeHAyeMble 3HauyeHus npunaraemoli Harpysku, OCHOBaHHble Ha
JONYCTUMOM MOHMXEHUW YacToTbl. boniee BbiCOKOE 3HaAYeHWe TOPMOXEHUA nogpasymesaeT s eKkTuBHOe
faBneHue pTe, NpuM 3TOM HEO6X0A4MMO yBennuuBaTb Harpy3ky B HECKO/IbKO 3TanoB. Ha pucyHkax 6 un 7 yka-
3aHbl OPUEHTUPOBOYHbIE 3HAYEHUA 3TAMNOB MPUIOXKEHHONM Harpysks B 3aBUCUMOCTU OT PTenpu O6bABNEH-
HO MOLLHOCTMW.

XapakTepucTtuku gsuratenei, pabotawwmx Ha rasoobpasHoOM TOMJMBE, CYLECTBEHHO OT/IMYalTCsa OT
XapakTepucTuK An3eNbHbIX ABUraTenein n3-sa COBEPLIEHHO Pa3fiInyHbIX ABMEHWI ropeHnsa Tonnavsa. 1oaTo-
My notpebuTenb OO/KEH ykasaTb /Il06ble OCOO6EHHble TUMbl HArpysku K cornacosatb UX C U3roToBUTENEM
anekTpoarperaTa.

BpemeHHble MHTepBaNbl Mexay nocnefoBaTesibHbIMU LWaraMyu Harpys3km 3aBUCAT:

a) oT pasmepa fBurartesia BHyTPEHHero cropaHus,

b) cpegHero 3Ha4YeHust TOPMO3HON 3P EKTUBHOCTH;

C) cucteMbl TypboHakoneHnsa 3apsaga;

d) Buga perynsatopa;

e) cTabunusartopa HanpsaxeHus;

f) BpawartenbHOW MHEpPUUN BCEN reHepaTopHOl YCTAHOBKM B LEe/IOM.

Mpn Heo6XOAUMOCTN BPEMEHHbIE WHTEPBasIbl AO/DKHbI ObITb COrlacoBaHbl MeXay U3roToBuTenem reHe-
paTopHOli yCTaHOBKM M noTpebuTtenem.

Kputepuamn 3afaHHOW MUHMMabHONM BpaliaTenbHON MHepLUUn ABNAKOTCA:

a) AoNyCTUMbIN cnag 4acToThl;

b) UMKNMYecKass HepaBHOMEPHOCTb;

c) paboTa B napansieitHOM pexume, ecsii BO3MOXHO.
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PTe— cpegHee 3HaueHne adhheKTUBHOTO AABNEHNS YCTAHOB/IEHHOW MOLHOCTYU; P — MOBbIEHNE 3HAYEHWUs MOLLHOCTH,
YCTaHOB/IEHHOE B COOTBETCTBMM C YC/TOBUSIMU OKpyXatolell cpefipl; 1— nepsasi CTyneHb MOLHOCTH; 2 — BTopas
CTyrNeHb MOLWHOCTM; 3 — TPEeTbs CTYNEHb MOLHOCTH; 4 — yeTBepTast CTyneHb MOLHOCTH; 5 — nATast CTyneHb MOLHOCTY

PucyHOK 6 — OpPUEHTMPOBOYHbIE 3HAYEHNST BHE3AMHOTO MaKCUMaslbHOrO NOBbILLEHUS MOLLHOCTU
Kak chyHKLMM TOPMO3HOrO 3(hheKTMBHOIO CPeAHEro 3HauyeHns AaBneHns pTe Npu 06bABMAEHHON MOLLHOCTU
(YeTblpexTakTHble ABuraTenu)

KpuBble, n3obpaxeHHble Ha pucyHKe 6, npuBeAeHbl Ans npumepa. MNpu BbIGOpe pexuma MOLWHOCTU
gsuratena ana akcnnyartauum cm. 1ISO 3046-4:2009.

pTe— cpeaHee 3HaueHve 3 PEKTUBHOMO AaB/IEHUS YCTAHOBIEHHOW MOLWHOCTU; P — MOBbIWEHWE 3HAYeHUs
MOLLHOCTM, YCTAHOB/IEHHOE B COOTBETCTBUM C YC/IOBUSIMW OKpYXKatolelt cpedpl; 1— nepsasi CTyneHb MOLLHOCTY;
2 — BTOpas CTyNeHb MOWHOCTA; 3 — TPETbS CTyNeHb MOLLHOCTK

P1cyHOK 7 — OpPWEHTMPOBOYHbIE 3HAYEHMSI BHE3AMHBIX MAKCUMasIbHbIX MOBbILLEHWIA MOLLHOCTU
KaK hyHKUMM TOPMO3HOro 3(hheKTUBHOIO CPEAHEr0 3HAYEHUST AaBeHUs pTe Npy 06bABAEHHOM MOLLHOCTM
(4BYXTaKTHble BbICOKOCKOPOCTHbIE ABUraTenu)

KpuBble, n3obpaxeHHble Ha pUCyHKe 7, npuBefeHbl AN npumepa. MNpu BbIGOpe pexuma MOLWHOCTU
gsuratena ana skcnnyartauum cm. 1ISO 3046-4:2009.
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10 Umknnyeckass HepaBHOMEPHOCTb

Liuknnyeckoii HepaBHOMEPHOCTbIO 8SHa3bIBaT Nepuogmyeckoe kosebaHne CKOpoCTU, Bbi3BAHHOE He-
paBHOMEPHOCTbIO YacTOTbl BpalleHUs ABUraTeneil NOpPLIHEBOro TMNa NepBoOi CTyneHu, KoTopas BblpaxaeTcs
OTHOLWIEHMEM pas3HOCTM MexAy MaKCUMasibHOW W MUHMMaNbHOW YrnoBOli CKOPOCTbIO K CpeAHEMY 3HaYeHUto
Yrn10BOM CKOPOCTM B WaxTe (Bas) reHepartopa npu A060i NOCTOSAHHONM Harpyske. B cnyyae eauHW4YHoOl onepa-
UMK UMKInYeckass HEpaBHOMEPHOCTb BO3HMKAET NPU COOTBETCTBYHOLLE MOAYNALMMN HaNPsSXXeHUs reHepatopa
M onpefenaeTcs n3MepeHMem Bapuauum (M3MeHeHUsa) reHepupyemMoro HanpsxeHus no cgopmyne

n n
< U<max.,s—uUm'm,s
6/mean,s
MpumevyaHne 1 — LMKINYECKYD HEPABHOMEPHOCTb YacTOTbl BpalleHUs reHepatopa MOXHO M3MEHWUTb OT-

HOCUTE/IbHO N3MEPEHHON LIMKTMYECKON HepaBHOMEPHOCTM YaCTOTbl BpalleHUs ABuUratens BHYTPEHHEro CropaHus, ycra-
HOBMB YMpYyrylo CBA3b Mexay ABuratenieM BHYTPEHHEro CropaHus v reHepatopoM W/unvM M3MeHVWB MacCOBbIi MOMEHT
NHepLUmn.

MpumeyaHne 2 — Ocoboe BHUMAHWE CredyeT yAensiTb YCTONYMBOCTU Napasi/ieNlbHOM paboTbl 3/1eKkTpoarpe-
ratos C ABuraresieM BHYTPEHHEro cropaHns npu yactote BpaweHnsa ot 100 go 180 MUH-1 B Lies1AX UCKNHYEHUA pe3oHaHca
MeXay 4acTOTON COOCTBEHHbIX KOfiebaHuii reHepaTopa M YacTOTON BbIHYXAEHHbIX KOfieb6aHuli, BbI3BaHHbIX M3MEHEHWEM
KpyTSWwero momeHTa (cm. pasgen 11 1SO 8528-3:2005).

11 lyckoBble XapakTepuUCTUKn

MyckoBble XxapakTePUCTUKN 3neKkTpoarperaTa 3aBUCAT OT HECKOJIbKUX NapaMeTpoB, TaKUX Kak:

a) TemnepaTtypa oKpyxatlLien cpegbl;

b) pabouasi TemnepaTypa gBuratesis BHYTPEHHEro cropaHus;

C) HayasibHOEe AaBJliIeHME;

d) cocTosHne cTapTepHoli 6atapeu;

€) BAA3KOCTb Macna,;

f) o6was nHepuua reHepaTOpPHON YCTaHOBKMU;

[) B4, NCNONb3yeMOro TonmBea,;

W) cocTosiHMe MyCcKOBOro 060pyAo0BaHUS.

MyckoBble XapaKTepUCTUKM yCcTaHaB/AUBAKOT NO COrMalleHnNo Mexay notpebutenem U U3roToBUTENEM
anekTpoarperata (CM. pUCYyHOK 8).

TepMuHbI, onpeaeneHnss U 0603HAYeHUsI NMYCKOBbIX XapaKTepPUCTUK 3neKTpoarperatoB MNpuBeAEHbl B
Tabnuue 1.
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t— Bpems; f — yacToTa; U— HanpsixeHue reHepartopa; 1— cTapToBblii UMMY/LC; 2 — CKOPOCTb BK/OYEHUS; 3 — KpuBast
HanpsbkeHus; 4 — KpuBasi 4acToTbl

PucyHok 8 — TMycKoBble XapakTepucTukm

18
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12 XapaKTepuUCTUKN BPEMEHUN OCTaHOBKMU

TepMuHbl, onpegeneHnsa n 0603HaYeHNsA OCTAHOBOYHbIX BPEMEHHbLIX XapakKTepucTuK anekTpoarperaTos
npueeneHsl B Tabnuue 1 (cM. pucyHok 9).

t— Bpewmsi; f — yactoTta; U — HanpskeHne; 1— KomaHga Ha OCTaHOBKY; 2 — MepemelleHne MOLWHOCTU; 3 — CUrHasa oCcTaHOBKU
nogayn Tonnnea

PucyHOK 9 — XapakTtepucTuku oCTaHOBKU

13 MapannenbHasi paboTa

13.1 PacnpegenieHne akKTUBHOW MOLLHOCTU

13.1.1 XapakTepuUCTUKKN, BAUAIOLWME Ha pacrnpenesieHne akTMBHOM MOLLHOCTHU

Ha pacnpegeneHne akTMBHOW MOLLHOCTM (CM. pUCYHOK 10) MOXHO B/IUATb OAHUM WAW HECKOSTbKUMU U3
NPUBEAEHHbIX HUXE CMOCO60B:

a) XapaKTepuCcTUKO CTaTUUYECKOro OTK/TIOHEHUS perynstopa CKOpoCTu;

b) AMHAMUYECKMM PEXMMOM paboTbl ABUraTenss BHYTPEHHErO CropaHusl U ero perynatopa CKOpocTy;

C) AMHAMMWNYECKUM PEXUMOM paboThl CUENEeHUs;

d) AMHaMuUYeckuM pexmMom paboTbl reHepaTopa, Y4uTbiBash XapakTepPUCTUKM 3/1eKTpoobopyaoBaHuUs
noTpe6urtens;

€) XapakTepuCTUKOWN cTabunmsatopa HanpsKeHus.
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P — Harpyska; f— vyactoTa; 1— gonyctumasi nosoca

PucyHok 10 — PacnpegeneHne MOLWHOCTM Npy napasifiesibHOi Harpyske

13.1.2 MeToAbl BbIYNCEHNSA aKTUBHOW Harpysku

Pa3HoOCTb aKkTMBHOW MOLHOCTM AP,, Bblpaxaemasi B NpoOLeHTax COOTHOLWEHMS MOLLHOCTK, obecneymnBa-
emoi OAHUM 31eKTpoarperatom, m MOWHOCTH, obecneynBaemMon Bcemu aieKTpoarperaramum, pa60Ta}0U.I'I/IMI/I
napannenbHo Npu 3afaHHblX XapakTepucTmnkax 4acToTbl, onpegensarnT no dopmyne

«100,
Y P:lP'-I .

APi =

rAe N — 4YuCno 3/leKTpoarperaToB, paboTalwumnx napannenbHo;
/ — o603HaueHne UCMbITYEMOro anekTpoarperarta, KOTOpbIi BXOAMT B COCTaB rPynmnbl 3/1eKTpoarpera-
ToB, paboTallux napannensHo;
Pj — yacTnyHas akTMBHasi MOLHOCTb MCMbLITYEMOrO 3/ieKTpoarperaTa,
Prj— pacueTHasi akTUBHas MOLLHOCTb UCNbLITYEMOIO 3/ieKTpoarperara;

Y Py — cymma 4acTU4YHOW akTMBHOW MOLWHOCTU BCeX 3fieKTpoarperaTos, paboTawlmnx napannesnbHo;
YPly — cymma pacyeTHOl aKTUBHOW MOLLHOCTM BCeEX 3/1eKTpoarperatos, paboTaluwmx napannenbHo.

Ecnn onTumanbHoe pacnpejeneHne akTUBHON MOLWHOCTM AOCTUTHYTO Npu 06uLeli pacyeTHOW akTuB-
HOW MOLWHOCTW, TO MakcumanbHas AeBuauus npu pacnpefesieHMn akTUBHONW MOLHOCTM ANA OTAENbHOW
reHepaToOpHON yCTaHOBKM B AManas3oHe akTUBHOI mouwHocTn oT 20 go 100 % npowusoiigeTt, ecnm ycTtaHOBKMU
perynatopa CKOPOCTW OCTAHYTCH HEW3MEeHHbIMU. pu MCNosb30BaHUM aBTOMATUYECKOW akTUBHOW MOLLHO-
CTV pacnpenenunTesibHbIX CUCTEM MOXHO YMEHbLINTb AEBUALMI0 aKTUBHON MOLLHOCTU MO CPaBHEHWUIO C MO-
NIYYEHHbIMW 3HAYEHUAMU NyTEM PerynnpoBaHUs CKOpPOCTW perynatopa anektpoarperata. Utobbl mnsbexartb
BO3HUKHOBEHUSA pexuma reHepauuun npyu 3HEPreTUHEecKUX OTK/IOHEHUAX MexXxAy asiekTpoarperatamu, pabo-
TawnwmymMn napansenbHo, Heo6XoAMMO MpPUHMMAaTb Mepbl NPEAOCTOPOXHOCTW, HanNpumMep peBepcupoBaTb
pesie MOLLHOCTMW.

13.1.3 MMpuMepbl pacnpeneneHns akTMBHOM MOLLHOCTHU

Mpumepbl pacnpeaesieHns akTUBHON mMowHocTy npu cos(p = 0,8 npuBeaeHbl B Tabnuue 2.
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Ta6nuya 2— MNpuMepbl pacnpeneneHnst akTMBHOW MOLLHOCTM

PacueTHas YactuuHas P PA
OGo3sHaueHune " P ==, P =1"1
Homep 3NeKTpo- aKTMBHas Y_*lzipr’], aKTuBHas Xl.[':lp]_' |_p PI',l _ AP, %
npumepa MOLLHOCTb MOLLHOCTb P, *U=1 rj
arperara Prj, 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
M pnmevyaHne — OTK/IOHEHNE MOLLHOCTK BCNeacTteme NOCTOAHHbIX KonebaHnn BKIOYEHO B Aonyckn pac-

npeaeneHna aKTMBHOIA MOLLHOCTK. [py BHE3anHbIX U3MEHEHUAX Harpy3ky OTK/IOHEHWUS B pacnpegeneHvn aKTUBHOM
MOLLHOCTA MOryT ObITb NpEeBbILLEHbI.

13.2 PacnpegeneHne peakTUBHO MOLLHOCTU

13.2.1 dakTOopbl, BAVAKOLWME Ha pacnpeesieHne peakTUBHOW MOLLHOCTHU

PacnpepeneHne peakTMBHON MOLWHOCTM focTuraeTca oAHMM (MM HECKOJIbKMMMK) crocobamu:

a) No CTeneHn CTaTUYECKOro OTKIOHEHUS HanpsXeHust komneHcauum 8QCC;

b) ctabnnusaumnein c nomowbio 3BeHa KOMMNeHcaTopa,;

C) C MOMOLLbI aBTOMAaTUYECKON peakTUBHOW MOLWHOCTK, pacnpegenstweii ynpaBneHue;

d) no aBTOMaTU4eCKOI xapakTepucTuke ctabunmsatopa HanpsHKEHUS.

13.2.2 MeTopg, BblYNC/IEHUS PEAKTUBHOW HarpysKu

Pa3HoCTb peakTWBHOI MoWHOCTM AQjt Bbipaxaemas B NpoOLEeHTax COOTHOLEHUA peakTUBHOM MOLLHO-
CTu, obecneymBaeMoil OAHNM 3/1eKTpoarperaTtom, U MOLLHOCTM, obecneynBaemoli BCeEMU anekTpoarperaramu,
paboTaloWwmMMy napasanesibHo Npu 3afaHHoi XxapakTepucTUKe CTaTUYECKOro OTK/IOHEHUA HanpshXeHus, onpe-
AensawT no dpopmyne

" Q
AQ;= 3- ) +100,
Q. Yno

roe N — 4ucno anekTpoarperatos, pa6oTawlmx napanniensHo;
I'— o603HauyeHne anekTpoarperara, XxapakTepucTuky KOTOpPOro onpeaensior;
Qj— uyacTnyHasa peakTUBHAs MOLLHOCTb MCMbITYEMOrO afeKkTpoarperara;
Qrj— pacueTHas peakTMBHasl MOLHOCTb UCMbLITYEMOro afiekTpoarperaTa,
A Q- — CyMMa 4acTMYHOIN peakTUBHOI MOLLHOCTU BCEX afleKTpoarperatos, pa6oTalwmnx napannenbHo;

ZjQrj — cymMmma pacyeTHOl peaKkTMBHO MOLHOCTU BCEX 3/IeKTpoarperatos, paboTaloLumx napananenbHo.

Ecnu onTumanbHoe pacnpejeneHne peakTMBHON MOLLHOCTM AOCTUIHYTO MNpu o6LLeil pacyeTHOl peak-
TMBHOI MOLLHOCTK, TO yCTaHaB/MBAaETCs MakCumasbHas AeBuauusi pacrnpefeneHus peakTUBHON MOLLHOCTU
NCNbITYEMOTro 3feKkTpoarperata B guanasoHe peakTMBHONM MowHocTU oT 20 Ao 100 % pacuyeTHOro 3HayeHwus,
a HanpsixeHue ocTaeTcs HeU3MeHHbIM. TOYHOe pacnpefenieHne peakTUBHOW MOLLHOCTM AOCTUTaeTcsl O4HUM
NN HECKONbKMMMK cnocobamu:

a) No CTENEHU CTATMUYECKOTO OTKOHEHUS HaNPSHXKEHUS KOMMNeHcauuu;

b) C NOMOL b0 CBA3N (MEpPeMbIYKM) KOMMEHcaTopa;

C) C MOMOLL b aBTOMAaTMYECKON peakTMBHOM MOLWLHOCTU ynpaB/eHUsa pacnpegeneHus.

13.2.3 MpuMmepbl pacrnpeaeneHns peakTUBHOW MOLLHOCTU

Mpumepbl pacnpefeneHns akTUBHON MOLWHOCTM npu coscp = 0,8 npuBeaeHbl B Tabnuue 3.
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Ta6nuuya 3— MNpuvepbl pacnpefeneHns PeakTUBHOW MOLLHOCTM

Yactnuran PacueTHas Q Y
OGo3HaveHe D= -_L- nll ~ AT
Homep Sn:mqp(;'_ " peakTuBHasi  Ynoq Qr  peakTuBHas X 04 Qp Q.p Q .o P )//\r’|_ Q 100, [0/,
nprvepa arperata MOLLIHOCTb MOLLHOCTb ' : %
Qrj, kBAp KBAp Q. KBAp KBAp o
0 %
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 -4,8
3 150 98 65,3 -9,7
MpumeuvaHune — Tllpn BHE3ANHLIX U3MEHEHMAX MOLLHOCTW OTK/IOHEHUA U KonebaHua B pacnpeneneHum

peaKTMBHOVI MOLLHOCTU MOryT ObITb BPEMEHHO NPEBbILLIEHbI.

13.3 ®aKTopbl, BAMSIOWME Ha PeXUM napassenbHoili paboTbl

Ha pexum napannenbHoi paboTbl afekTpoarperaToB MOryT okasbliBaTb BAUSHWE cnefyolimne gakTopbl:

a) XxapakTepucTuKa CTaTUYeCKOro OTK/TIOHEHUS perynsTopa CKOpPOCTH;

b) ANHAMUYECKUI pexum pa6oTbl ABUraTesss BHYTPEHHEro CropaHust 1 ero perynsatopa cCKopocTu;

C) AMHaAMUYECKNI pexnm paboTbl MydThl;

d) AMHamuueckunii pexum paboTbl 3nekTpoarperata c yueToM BO3AENCTBUA CBSI3aHHOW MarucTpanu unm
ApYrux anekTpoarperaTos, paboTawwmnx napannenbHo;

€) XxapakTepucTmka ctabunmsatopa HanpsKeHus;

f) cTeneHb cTaTUYECKOro OTK/IOHEHUS HanpsXXeHus komneHcauun SQCC ctabunusatopa HanpsxeHusa AVR.

14 MapkunpoBKka

Ha anekTpoarperatax A0/KHbl O6bITb cAeaylwme Tabnykn ¢ MapKMpOBKOWA:
a) Tabnuykn ¢ NnapameTpamMy 3nekTpoarperara, cogepxalime cregynLyro UHGPOpMaLui:
1) o603HavyeHne HacTosALWEro cTaHgapTa,;
2) HaMMeHOoBaHWe WU 3aBOJCKONM 3HaK NpPeAnpuUATUSA-U3roTOBUTENS;
3) cepuiiHbliAi HOMEpP KU3aenus;
4) rog BbiNycka u3genus;
5) HOMVWHaNbHY0 MOLWHOCTbL B KnnosatTax, kBT, ¢ o603HayeHnem COP (anutenbHas MOLLHOCTb),
PRP (ocHoBHasi MowHOCTb), LTP (orpaHnyeHHass no BpeMeHU MOLWHOCTbL) unu ESP (aBapuitHas
pesepBHas MOLWHOCTb) B COOTBETCTBMM C pa3genom 13 I1ISO 8528-1:2005;
6) Knacc xapakTepucTuk afiekTpoarperata B COOTBETCTBMU € pa3sgenom 7 1SO 8528-1:2005;
7) pacyeTHbli KO3 hULMEHT MOLLHOCTY;
8) pacueTHyto yactoty, Iy;
9) HOMVUHaNbHOE HanpsxeHwe, B;
10) pacueTHbIii TOK, A;
11) maccy, Kr;
b) Tabnnykn ¢ NnapameTpamun ABuraTesis BHYTPEHHEro cropaHus;
c) Tabnuukn ¢ napameTpamMu reHepatopoB B cooTBeTcTBMM Cc IEC 60034-1:2004 u pasgenom 14
ISO 8528-3:2005;
d) Tabnmykn ¢ napameTpamMmy KOMMYTaLMOHHOIO YCTPOICTBA, €C/In KOMMYTaLWOHHOEe YCTPONCTBO SABASA-
eTca HeOTbEMJIEMOI YacTblo 3/ieKTpoarperara.

MpumeuvaHne 1 — Tpumep Tabnykn € nNapameTpamy afeKkTpoarperara npusefeH Ha pucyHke 13.

MpumevyaHne 2 — T[IpM HOMMHABHOM MOLLHOCTW 3nekTpoarperata meHee 10 kBT BCS MHbopMaums MOXET
6bITb NpYBEAeHa Ha OAHONW Tabnmuke.

MpumevyaHne 3 — VHdopmaumio, KacaroLwyocs MakCMMasibHOWM BbICOTbl MECTa MOHTaXa, M, Y MakCumaslb-

HOli TeMnepaTypbl OKpyXatoLleii cpeabl, °C, AOMycKaeTcs He yKasblBaTb B MapKYPOBOYHOW Tabnnuke Npu YC/I0BUM, YTO
[aHHasi VHdopMaLvsi NpYBeAeHa B TEXHUYECKON AOKyMeHTaLuu.
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t— Bpemsi; U— HanpskeHne

PucyHok 11 — CuHyconfanbHas MOAyNsaums HanpsbkeHns aMnanTygoin 310 n perynspHoii yactoToit 10 Iy,

f— vacrtoTa; gf — BecoBoii hakTop ANS YacTOTbl, COOTBETCTBYIOLLEN af
PucyHok 12 — KpuBasi 3KBUBa/IEHTHOM BOCMPUUMYMBOCTY B 3aBUCMMOCTU OT U3MEHEHUS SIPKOCTU
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24

dnekTpoarperart

MpeanpnAaTne-n3roToBuTeNb
CepwiiHblii HOMEp
[Jarta Bbinycka

HomMuWHanbHasa MOLWHOCTb |- |

N

PacueTHbIli KO3 PULMEHT MOLLHOCTMK
MakcmmanbHasa BbicOTa MecTa
MOHTaxa

MakcmmanbHas Temnepartypa
OoKpyXatouw,en cpefbl

PacuyeTHasa yacTtoTa

HomunHanbHOe HanpsxeHue
PacueTHbIli TOK

Macca

Knacc xapakTepucTtuk

ri

KBT

°C

r

KI

— MecTo AnsA npedukca MHAVKaUUM Trna BbIXOAHOM MoLHocTK (cM. ISO 8528-1:2005):

LJ

COP — pgnntenbHaa MOLWHOCTL; PRP — OCHOBHas MOLWWHOCTL; LTP — orpaHnyeHHas no BpeMeHn MOLLHOCTb;

ESP — aBapwuiiHas pe3epBHas MOLWHOCTb

PucyHok 13 — lMNprMep MapkMpOBOYHOI TabanMukn gNst anekTpoarperata nepeMeHHoro Toka

C NnopLwHeBbIMM ABUratesiaMn BHYTPEHHEro cropaHua

15 dbakTopbl, BAMAKOLWME Ha XapakKTeEPUCTUKN 3/iIeKTpoarperara

15.1 Cnoco6bI 3anycka

B 3aBUCMMOCTU OT pasmepa, KOHCTPYKUMM U MPUMEHEHUs anekTpoarperara UCNofib3ylT pasfinyHbie
cnoco6bl 3anycka, COOTBETCTBYIOLWME UCTOUHUKY NMUTAHUS:

a) MexaHun4yeckuin (Hanpumep, pblyar);

b) anekTpuyecknini (Hanpumep, 371eKTPMYECKN NYCKOBON ABUraTensb);

C) NHeBMAaTMWYecknii (HanpumMep, cXaTblil BO3AyX B LWIMHAPE WU ABUratesie NHEBMATUYECKOrO MycKa).

15.2 Cnoco6bl OTKIHOYEeHUSA

B 3aBMCUMOCTM OT KOHCTPYKLUM W NPUMEHEHUA UCMOMb3YHT Pas/IMUHbIe MeTOAbl OTK/IOUEHUs 3/1EeKTPO-
arperara:

a) MexaHU4YeCcKuii;
b) 3/1€KTPUYECKNIA;
C) MHEBMATUYECKUIA;
d) rugpaBnunyeckumii.
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15.3 Nogaya n xpaHeHne TonMBa

Mopauya TonmAMBa A0/KHA OCYWECTBASATHCS Tak, YTO6bl 3/eKTpoarperat npu BceX YC/IOBUAX 3Kcnaya-
Tauun pa6oTan B COOTBETCTBMU C TPEBGOBAHMUAMM HACTOSILLEro cTaHgapTa npv co6MAeHUN NPaBUM TEXHUKM
6e3o0nacHocTV (HanpumMep, NpasBu/ NOXapo- U B3pbiBo6e3onacHocTn). TONIMBO cneayeT XpaHUTb B YCNOBUSAX,
COOTBETCTBYHOLMNX UHCTPYKUNSIM 3aKOHOAATE IbHbIX OPraHoB B/ACTU.

15.4 Bo3ayx ona cropaHuma Tonnmea

Mpu onpepeneHnn cteneHn uabTpauuy HEO6XOA4MMO YyYMTbiBaTb KAyecTBO BO34yxa, NpefHa3HauyeH-
HOro Ans cropaHus (OKUCeHus).

15.5 Cuctema Bbinycka oTpaboTaBLlero rasa

Cuctema BbIMycKa A0/XHAa COOTBETCTBOBATh TpeboBaHMSAM K oTpaboTaBLIMM rasam ob6paTHOro gasne-
HWUS, ycTaHaB/IMBAaeMbIM W3rOTOBUTENAMU 3/1€KTpoarperaTtoB, M Tpe6OBaHUAM K orpaHuyeHuto wyma. CooT-
BETCTBME CUCTEMbI BbiyCcka 3TUM TpeboBaHuaM obecneynBaloT C NOMOLLbIO:

a) KOHCTPYKUMN noAfepXuBaHua 3BYKOU30NALMN;

b) TENOM30NALUN N NOKPbLITUS;

C) KOMMEeHcaLumnm aKcnaHcuu;

d) apeHaxa;

€) curHanmsauum o nonagaHun B CUCTEMY BbiMyCKa BOAbI;

f) mep, obecneunBalLWmMX 3aWnTy OT B3pbiBa OTpaboTaBLIEro rasa,

) COOTBETCTBYHLLEN KOHQUIypaLm OTBEPCTMSA ANA Bbixofa oTpaboTaBLwero rasa (Hanpumep, KOHUry-
pauuun, MeHsioLW el CBOW BUA B 3aBUCMMOCTM OT HanpaB/ieHWs BeTpa, MMEeKLWen 3awnuTy oT nonagaHusa ntuy);

h) kpenneHnus;

i) BbIGpOCa razoobpasHbiX BELLECTB.

15.6 OxnaxgeHue N BEHTUAAUNS NMoMeLeHnst

Tunbl oxnaxaeHuss ABuraTens BHYTPEHHEro CropaHusi, reHepatopa M KOMMYTaALMOHHOIO YCTPOICTBA,
Tak Xe Kak YCTPOWCTB AN BEHTUNSLUN 1 OTcacbiBaHUS BO3ayxa, UMeT 0CO6EHHOe 3HauyeHue MpU NPOoeKTU-
poBaHWM MecTa YCTAaHOBKM 3/1EKTpOarperatoB Ha CTauMOHapHbIX 3nekKTpocTaHumusax. [Ans onpegeneHus mecra
MOHTaXKa M3roTOBUTESNb A0/HKEH yKasaTb TEXHUUYECKME AaHHble afiekTpoarperara.

15.7 KoHTposib paboThbl

CTeneHb KOHTPONSA 3fiekTpoarperata 3aBuCKUT:

a) OT NpUMeHeHus;

b) pexuma paboThbl;

C) pasmepa 1 Tuna asiekTpoarperara,

d) TpeboBaHMit K 3/1EKTPOOGOPYLOBaHNIO NOTPpebUTens;

e) TpeboBaHuA nNponsBoAUTENs;

f) Tpeb6oBaHua noTpebuTens.

MpumeHsemoe KOHTponMpyloliee o60opyfoBaHme A0/HKHO obecneynBatb HafeXHblli KOHTPOAb PaboThl
3neKTpoarperaros.

15.8 LUymoBble n3ny4veHus

Tpeb0BaHUA K OFPaHMYEHNIO WyMa yCTaHaB/MBAKT N0 COrNaleHno Mexay U3rotoBsmtesiemMm n notpebu-
TeNnem Ha cTaZuv NpoeKTUPOBaHMWA 3fieKkTpoarperara.

3HayeHVe ypoBHA WyMa 4718 nepeaBuXHbIX 3feKTpoarperatoB A0/HKHO 6biTb YCTAHOBEHO U3rOTOBUTE-
nem no cornaweHunto ¢ notpebuTesiemMm B COOTBETCTBUM C TpebOBaHNAMU, paccynTaHHbIMU Ha paboTy anekTpo-
arperaToB B 30He G/IVXKHEr0 AelicTBUS.

MpumeyaHune 1— MeTog ormbatolleii noBepxHocT — no 1SO 8528-10:1998.

MpumeyaHune 2— Ha npaktuke mexay pesynbTaTamv 4OPOroCTOALMX N3MEPEHWIA B 30HE Aa/lbHETO 3BYKOBOTO
Mo/t ¥ U3MEPEHWNIA B 30HE BIXKHETO 3BYKOBOTIO MOJS CYLLUECTBEHHON pasHULbl HET.

Ana anekTpoarperatoB, pa6oTawlux Ha (PUKCUPOBAHHOM MecTe, 06paboTka nokasaTeneil YpOoBHS
lwyma 06bIYHO MPOBOAMTCS Ha MecTe MOHTaxa, N03TOMY U3MEPEHUsl YPOBHSA LyMa NPoBoAsAT 6e3 yueTa Koad-
huuymeHTa orpaHuyeHus wyma. Ecnm gns uaMepeHuii ypoBHA Wyma anektTpoarperata TpebyeTcs yunmTbiBaThb
KO3 (hULMEHT OrpaHMUYEHUs LIyMa, U3MepPEeHUsI NPOBOAST Tak Xe, KakK U A5 NepefBUXHbIX 3/1eKTpoarperaTtos.
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15.9 CoegnHuUTeNbHble My(Thbl

Mpn BbIGOpE MYyPTbl HEOOBXOAMMO YUYUTbIBATb 3HAYEHUS HAMPSXKEHWUsi, 06pa30BaHHOIO KPYTU/bHbIM KO-
nebaHneM, KOTOpble BAUAIOT:

a) Ha MOLWHOCTb OCTAHOBKM 3/iekTpoarperata npu 3anpaBke TOMJIMBOM,;

b) MHepuunio ABuUraTens BHYTPEHHEro CropaHusa v reHeparopa;

C) MOMEHT KOpPOTKOro 3amblkaHusa (K3);

d) HeENpAMONUHENHOCTb (CMeLeHne ocei);

e) nepebon B paboTe gBuUraTens BHYTPEHHEro cropaHus.

Cawmblii 60nblOI MOMEHT K3 BO3HMKAeT B pe3ynbTaTte ABYyX(gpasHoro mexdasHoro K3 B kiemmax reHe-
patopa. OfHaKo OTHOLIEHWE UHEPLUU reHepaTopa K MalMHHON WHEepUUN HACTOJ/IbKO BEJINKO, YTO MOMEHT Ha
MypTe MOXeT O6biITb HEMHOIO 60/bLUE UNN MEHbLUE HENPEPbIBHOIO 3HEPreTUYEeCKOro MOMEHTA.

15.10 Bubpauus

15.10.1 O6wume TpeboBaHMA

M3roToBuTENb 3M1€KTpoarperaTta fO/KeH o6ecneynTb Takylo XxapakTepucTuky Bubpaunun B HOpMasbHOM
pabouyem guanasoHe reHepartopa, kotopas 6yAeT HaxoAWTbLCA BHE AManasoHa KpUTUYECKUX 3HaYEeHWUMN.

Jo/mKHbI Takke yuyntbiBaTbCa KonebaHus, Bbi3blBaeMble APYTMMWU YacTaAMMK afekTpoarperara, Hanpumep
cucTemoli oTpaboTaBLiero rasa.

15.10.2 KpyTusibHble KonebaHus

AHanun3 KpyTuibHbIX KonebaHunin anektpoarperata — no 1ISO 3046-5:2001.

15.10.3 J/IuHeliHble KonebaHus

15.10.3.1 AnHamunyeckasa Hak/ioHHaa gedopmaumsa

OvnHamnyeckan HaknoHHas gedopmauma MOXeT NPOU30NTM 13-3a BO3AENCTBUA CUN UHEepLUn ABuUrate-
nsa n/vunn cunesl MarHWUTHOTO MOJMA reHepaTopa BO Bpauiawuelica cucteme, coctoauwein n3 MyTbl MalMHHOIO
reHepartopa (kotopas A0/KHA ObITb yuyTeHa npy NPOEeKTUPOBaHUN OTAE/IbHBIX Y3/10B) Y OCHOBAHUA.

15.10.3.2 CTpyKTypHble konebaHus

15.10.3.2.1 O6uwue TpeboBaHusa

KonebaHusa anektpoarperata MoryT Npou3oinTn us-3a BO34eWCTBUSA MOPLIHEBON CUMbl U KPYTALWLETO MO-
MeHTa gBuratens BHYTPEHHEro cropaHus. V3roToBuTesnb anekTpoarperata [O/HKeH obecneynTb Takyl co-
BMECTUMOCTb Yy3/10B 3/1eKTpoarperara gpyr ¢ 4pyrom, 4tobbl MakcuManbHasa fonyctumas CKopocTb Bubpauuu
OTAENbHbIX Y3/10B He MpeBblllasia YyCTAHOB/IEHHOIO 3HayYeHus.

15.10.3.2.2 Ycnosus npoBefeHnUs n3MepeHuii

M3mepeHusa A0/MKHbI NPOBOAUTLCA B TOPU3OHTA/ILHOM W/UNWM BEPTUKA/IbBHOM Hanpas/iEHUN NPU NesieHra-
uun. Korga nesneHraumsa HefoCTyNmHa WM afnekTpoarperar UmeeT e4MHCTBEHHYIO ONOpYy, U3MEPEHUs OONXKHbI
ObITb BbIMO/IHEHbI MPU 3aKpenaeHuy 3alUTHOrO KoXyxa Ha onope. M3mepeHwe ckopocTu Bubpauun npeg-
NMOYTUTE/IbHO MPOBOAMUTL HA WUCNbITATE/NILHOM CTeHAe NPeanpuaTusS — W3roTOBUTENA 3JiekTpoarperarta npu
HOMMWHA/IbHOW MOLLHOCTM M MO BO3MOXHOCTM NpW npejnonaraemblX yCA0BUAX MOHTaxa. B cnyuyae, ecnm Ho-
MWHasIbHass MOLWHOCTb HE MOXET ObiTb NPUMEHeHa A1 3TOr0 UCNbITaHUSA, UCNbITAHUSA NPOBOAAT B Haubonee
NPUONNXEHHBIX YCNOBUAX.

15.11 OcHoBaHue

[aHHble 0 cTaTMyeckMx 1 AUHAMUYECKUX Harpyskax AO/DKEH NpefocTaBuTb M3rOTOBUTE b 3/1eKTpoarperara.

UT0o6bl YMEHbLINTL BO34ECTBME CBOGOAHBIX CUT UHEPLUN CPeAbl, MPUMEHSAIOT COOTBETCTBYIOLLYIO YNPYryio
yCTaHOBKY, Npu 3TOM HE06X04MMO MpeayCcMOTpeTb He06X04MMble OTBEPCTUA ANA Kabeneid, TpybonpoBoAOB U T. 4.

Ecnu vcnbiTaHMs NPOBOAAT C NOMOLWbIO YNPYroli yCTaHOBKU, TO COeAMHEHUSA OO/KHbI ObliTb OCYLLECT-
B/IEHbI C MOMOLLbLIK TMBKUX Kabenei n Tpy6boNnpoBOAOB.

16 MNpeaenbHble 3HaYEeHUsI NapaMeTpPoOB 3/IEKTpoarperaToB

16.1 O6uwue TpeboBaHUA

MpepenbHble 3HAYEHNA NapameTpoB, HEOOXOAMMbIE ANA ONpefeneHns rNaBHbIX XapakTepucTuK Hanps-
XEHUA U YacToTbl anekTpoarperata no ISO 8528-1:2005, A0/MKHLI COOTBETCTBOBATh YKa3aHHbIM B Tabnuue 4.

Uuncnosble 3HAYEHNA OTAE/bHbIX KNAacCOB XapakTepUCTUK AO/DKHbI OblITb TAKUMU, YTOObLI OHU MOTN 6bITb
B3aMMHO yBsi3aHbl NO COBMECTMMOCTMN UX OTAENbHbIX KOMMOHEHTOB.
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Knacc xapakTepucTuK A8 3fnekTpoarperara BbI6VIpa}0T B COOTBETCTBMK C NnpegesibHbIMMN 3HAYEHUAMUN

XapakTepucTuk 3Toro Knacca.

PekomeHayeTcs BblIGUpaTb 3sieKkTpoarperatbl 60/1€e HU3KOro Kiacca, XapakTepucTUKM KOTOPOro CooT-

BETCTBYKT €ro Tpe6OBaHVIF|M.

16.2 PekomeHAyeMmble MnpeaesibHble 3HAaYEHUA MnapamMeTpoB 3/1eKTpoarperatoB € ra3oBbIiMU

apuratensammn

MpepenbHble 3HAYEHUS MapaMeTpPOB 3/iIeKTpoarperaToB C rasoBbIMU ABUraTeNsiIMU yCTaHaB/MBAKOT MO
CWM (cornaweHnto Mexgay U3rotoButesieM u notpe6utenem). B faHHOM corfialleHUun A0/KHbI YYUTbIBATLCS
B/IUSIHUE METaHOBOTO Yuc/ia TOM/IMBHOIMO rasa W NOHWXEeHHasi Ten/aoTa CropaHusl TonanBa B NepexofHbiX Npo-
ueccax. Takxe cnefyeT yuuTbiBaTbh B/MSIHWE YCNIOBUIA OKpyXatoweii cpefbl.

Tab6nuya 4 — lNpeaenbHble 3HAYEHNSS NapameTpPoB

HanmeHoBaHVe napameTpa

KoathdpmupmeHT ctatusma no
yacToTe

[nana3oH yvactoTbl B ycTa-
HOBMBLLUEMCA pexunme pa-
60TbI

OTHOCUTENbHbIA  AnMana3oH
CHWXEHUsI  perynvpyemoi
yacToThl

OTHOCUTENbHbIA  AnanasoH
NOBbILLEHUS  PErynMpyemMoi
yacToThl

CKOpOCTb M3MEHEHWS pery-
NNPYeMOiA YacTOTbl

MepexogHoe BHe3anHoe
OTKNOoHeHne  100%-Hoe
YacToTbl (OT nageHue
HayasbHOro  MOLLHOCTUP)
3HauYeHus)
BHe3anHoe
BO3pacTaHve
MOLHOCTUNOY
e),q)
MepexogHoe  BHe3anHoe
oTK/oHeHne  100%-Hoe
YyacToTbl (OT nageHue
HOMWHa/IbHO-  MOLLHOCTUP)
ro 3HaYEHMS)
BHeszanHoe
BO3pacTaHve
MOLLHOCTUOY
e.q

Bpemsa BoccTaHOBNEHUSA Ya-

CTOThI

OTHOCUTENbHLIA  Anana3oH

[OMyCTUMBbIX

OTK/TOHEHWIA

4acToTbl B YCTAHOBUBLLEMCS
pexuve paboTbl

Cumson

Y%

Ms,do

Ms,up

vf

Md

M(jyn

tfin

tf.de

af

EavHnua
n3mepeHuns

%

%

%

%

%l/c

%

%

%

MpepenbHoe 3HavyeHne AN Knacca XxapakTepuctuk

Gl G2 G3 G4
<8 <5 <30 cuna)
<2,5 < 1,5b) <0,5 cumn
> (2,5 + 5fsf) cun
> +2,5€) cun
or0,2pm01 cun
<+18 <+12 <+10
cun
<-(15+5y"“> <-(10+8y«> £-(7 +8y«>
<+18 <+12 <+10
cun
<-15°%) <-10d) <-7d)
<-25¢) <-20€) <-15¢)
< 10d) < 5f) <3f)
cun
< 10f) < 5d) < 3d)
3,5 2 2 cun
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MponomkeHne Tabnuubl 4

MpepenbHoe 3HavyeHve A1 Knacca XxapakTepucTuk

EavHnua
HanmeHoBaHue napametpa Cumson
NSMEpeHns Gl G2 G3 G4
Jesnauyms cTabunusnpo- <15 <£2,5
BAHHOIO HanpshkeHus 5Ust % <# cun
<+109) < £1h)
[nc6anaHc HanpsxeHns "2 0 % 7] 1) 1) 1)
Cssa3aHHaa amnautyga pe- o
+
TYIMPYEMOro HanpsiKeHns |_|_|, % <15 cvn
KoadhchnumneHT  n3ameHeHust
perynupyemoro  Hanpsxe- w %/c or0,200 1 cun
HUA
Jesuvauns BHe3anHoe
- 0)-
KpaTkoBpe: 100 %-Hoe <+35 <425 <+20
MEHHOro nageHve U yn
HanpsbkeHnst  MOLLHOCTM % cun
BHesanHoe i
BO3pacTaHve W yn <-25d) <0 <-15d)
MOLLHOCTU)'e)
Bpewms BOCCTaHOB/1EHMS NJin <10 <6 <4
HanpskeHns™  (cM.  pucy- c g cun
HOK 5) {Ude < o < 6d) < 4d)
Moaynauusa HanpsxeHuar')  a 0 )
(cM. pucyHok 11) Umod.s % cun 0,3m)' n) 0,3n) cun
Pacnpepene- Mexagy 80 n
Hue aktTuBHoli  100%  Ho-
— <+5 <45 cun
MOLLHOCTKO) MUHaNbHOTO
3HayeHus
AP %
Mexay 20 n
80 % HOMMU-
<+ <+
HaJ/TbHOrO 3Ha- 10 10 enn
yeHus
Pacnpenene- Mexay 20 n
- 0, -
Hve peakte- 80 % HOMU AQ % . <+10 <10 cun

HolA MOLLHO-  Ha/TbHOrO 3Ha-
cmm YeHnA

a) C/IN — 3HaveHne nokasarens ycTaHaB/IMBAIOT MO COrNalleHno Mexay U3roToBuTenemM u notpebutenem.

b)4na reHepaTopHbIX YCTAHOBOK C OAHO- WK ABYXLMAMHAPOBLIMA ABUraTeNsaMM 3Ha4YEHNe MOXET BO3pacTu fo 2,5.

°) B cnyyae, ecnm HET HEO6XOAMMOCTM B Napasi/ieflbHO paboTe 3/1eKTpoarperaroB, AoNyckaeTcs hukcupoBaHHas
CKOPOCTb 1N Hanpsi>xeHune.

d) Ansa anekTpoarperatoB ¢ TYpOWHHbIM ABUraTesieM 3TU AaHHble MPUMEHSIHOT C UCMOIb30BaHNEM MaKCUMaslbHO
BO3MOXHOr0 3HEPreTUYECKOr0 YBE/IMYEHWNS COMIACHO pPUCYHKam 6 u 7.

€) lnAa ra3oBbIX ABUraTenieii CKPOBOTO 3aXMUraHusl.

AYKa3aHHble 3Ha4YeHWs1 TUMUYHBLI TOMIBKO Npy cHATUM 100 % Harpysku; MOMEHT MpepbiBaHNs OCYLLECTB/IAETCS
TOMBKO MEXaHUYeCKMMUN NOTEpPSMN S/eKTpoarperaTa, No3ToMy BpeMsi NOBTOPHOI rOTOBHOCTM OyAET 3aBUCETb TOJIbKO OT
MOSHOW MHEPLMN 1 MexaHnyeckoro KIJ, reHepaTtopHOi yCTaHOBKM, KOTOPbIA MOXET N3MEHATLCS B LUMPOKOM Anana3oHe
B COOTBETCTBUM C Ha3Ha4YeHWeM U/uan TUNoMm Asurartens.

9) s HebonbLUKX ycTpoiicTB Ao 10 kB A.

h) MyHmanbHble TpeboBaHWA A1 31EKTpoarperaToB ¢ CMHXPOHHBIMU reHepaTopaMu napasiieNlbHOro AEeCTBUS,
Korga [o/mkHa ObITb YYTEHA peakTUBHas COCTaBAsALas Toka, amMnanTyga kosiebaHusa nosiockl 4acToT GyAeT MEHbLLE
mnn pasHa 0,5 %.

") B cnyyae napannenbHoi paboTbl 3/1ieKTpoarperatoB Heo6xoAMMO YMEHbLUMTL 3TW 3HadeHus go 0,5.

)) Ecnm He ykasaHo vHoe, nosoca Aonycka, UCnosib3yemast A1 BbIMUC/IEHUS] BPEMEHN PErEHEPaLN HaNPSHKEHNS,

U
6ypet paBHa 2
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OkoHuyaHve Tabnuubl 4

K) MpeaenbHble 3HAYEHNs!, He BK/OYEHHbIE B CTAGWIM3MPOBAHHbIE MPEaEsbI.

" B cnyyae, ecnu n3-3a KpyTUMbHbIX KonebaHuii reHepatopa, Bbi3BaHHbIX ABuUratesieM, GyayT npeBbilleHbl npe-
[e/NbHble 3HaUEeHUs1 MoAYNALMM HAmNPsHKEHWS!, U3rOTOBUTE b reHepaTopa A0/MKEH YMEHbLNTL BUGpaumto nim obecne-
UUTb TeHepaTop CrneLunasnbHbIM YCTPOWCTBOM KOHTPOS BO3GYX/AEHWS.

T)/NA aneKkTpoarperaToB ¢ OfHO- WM ABYXLMIVHAPOBLIM ABUraTeNemM 3HaueHne MOXET BbITb C AOMYCKOM * 2.

) B cniyyae mMepuaHusi cBeTa BC/IeACTBUE U3MEHEHUS SIPKOCTM /71 CaMOTO BBICOKOTO BOCTIPUATYA /1a3a Kone6a-

HMe HanpsixeHus coctasnseT 10 My ¢ NoporomM pasgpaxmTesibHOCTU U modlo < 0,3%.
A

[laHHble onepaunoHHble npefesbHble 3HaYeHna Ans LimocHo OTHOCATCS! K CUHYcouAaibHbIM KoniebaHusiM Hanps-
XeHusi ¢ yactotoi 10 Iy,
[Lns konebaHuii HanpskeHus ¢ yactoToit f u amnnutygoli af akeusaneHtom 10 Iy 6yaet

ak = 9faf
roe gf— BecoBoii thakTop 4151 4acTOThl, COOTBETCTBYHOLWEN af (CM. pucyHoK 12).
MpvHMMasa BO BHUMaHWe BCe rapMOHVKW KoslebaHus HanpshKeHUsl, HUXe npusBefeHa amniavTyaa, COOTBETCTBYHO-
wan aksmBaneHty 10 'y Moaynaummn HanpsXXeHus

Umod-\0

°) Mpn ncnonb3oBaHUM NpPefenbHbIX 3HAUYEHWI XapakTepuUCTMK BennuuHa athdeKTMBHOW HOMUHASIBHON Harpysku
WM HOMVHA/IbHOV PEeakTUBHOW Harpyskv napasifiesisHo paboTatoLmx reHepaTopHbIX YCTaHOBOK YMEHbLUAeTCS Ha 3Ha-
YyeHue Jonycka.

p) MpenensHble pabouve 3HaYUeHUss NpUMeHUMbI ToNbKo Ans farb = fj npu cHATUK Harpysku.

q) MNMpeaenbHble paboyne 3Ha4YeHWs1 MPUMEHUMbI TOIbKO ANs farb = fr npyu nosiBneHMn Harpysku.

r) B HEKOTOPLIX peXuMax MCMosb30BaHMs KO3MULMEHT cTaTnuama no Yactote paseH 0 % (M30CUHXPOHHbIN).
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MpunoxeHve OA
(cnpaBo4HOe)

CBefeHNsi 0 COOTBETCTBMU CChIJIOYHbIX MeXAYHapoAHbIX CTaHAapTOB
MEeXrocyapCTBeHHbIM CTaHZapTam

Tabnuua [OA1

O603HayYeHNe CCbISIOUHOro CreneHb O603Ha4YeHne n HauMeHoBaHue COOTBETCTBYHLLEIO
MeXxJyHapoAHOro ctaHgapra COOTBETCTBUSA MEXrocyapCTBEHHOIO cTaHaapTa

ISO 3046-5 — * 1)

ISO 8528-1 — % 2)

ISO 8528-3 HOoT FOCT ISO 8528-3—2011 «3nekTpoarperaTtbl reHepartopHble ne-

peMeHHOro ToKa C NpMBOAOM OT ABUraTesis BHYTPEHHEro cropa-
HuA. YacTb 3. ['eHepaTtopbl NepeMeHHOro Toka»

IEC 60034-1 HOoT FOCT IEC 60034-1—2014 «MaluuHbl 3MeKTpuyeckue Bpallato-
wpeca. Yactb 1. HOMMHasIbHbIE 3HAYEHUA NapamMeTpoB U IKCNy-
aTauMoHHbIE XapaKTepUCTUKM»

* COOTBETCTBYHOLLMIA MEXTOCYyAapCTBEHHbIV CTaHAAPT OTCYTCTBYET. [0 ero NpuHATUSI PEKOMEHAYETCS! UCMOMb30-
BaTb MepeBOA Ha PycCkuil A3blK JaHHOTO MeXAyHapoAHOro cTaHaapTa.

MpumeuyaHne — B HacToswWwen Tabauue NCNoNb30BaHO crAeayrllee YyC/I0BHOE 0603HaYeHMe CTeNneHn co-

OTBETCTBMWSI CTAHAAPTOB:
- FOT — naeHTWYHbIe CTaH4apPTbI.

1) Ha Tepputopun Poccuiickoin depepauunn gelicteyet TOCT P MCO 3046-5—2004 «[surateny BHYTPEHHEro cro-
paHus NopLUHeBble. XapakTepucTukn. YacTb 5. KpyTusbHble KonebaHusi».

2) Ha tepputopumn Poccuiickoin ®egepaumn geiicteyet TOCT P 53987—2010 (MCO 8528-1:2005) «3nekrpoarpe-
ratbl reHepaTopHbIe NMepeMeHHOro Toka € NPUBOAOM OT ABuratenisi BHyTPpeHHero cropaHua. Yactb 1. MNpumeHeHve, TexHu-
YyecKkue XapakTepUCTUKMA U napameTpbi».
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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

Bubnnorpadus

Reciprocating internal combustion engines — Performance — Part 4: Speed governing ([sura-
TeNN BHYTPEHHETO CropaHusi NOpLUHEBbIE. JKCMN/yaTalMoHHble XapakTepucTuki. YacTs 4. Pery-
NIMpOBaHMe CKOPOCTK)

Reciprocating internal combustion engine driven alternating current generating sets — Part 2:
Engines (3nekTpoarperatbl reHepaTopHble NEPEMEHHOIO TOKa C MPVYBOAOM OT ABUraTtensi BHy-
TPEHHEro cropaHus. YacTb 2. [lBuratenn BHYTPEHHEro CropaHuns)

Reciprocating internal combustion engine driven alternating current generating sets — Part 10:
Measurement of airborne noise by the enveloping surface method (3nektpoarperatsl reHepa-
TOpHbIE NEPEMEHHOTO TOKa C NPUBOAOM OT ABUraTenst BHyTPeHHero cropaHus. Yactb 10. M3me-
peHvie Lyma METOAOM OXBaTbiBatOLLEN MOBEPXHOCTN)

Reciprocating internal combustion engine driven alternating current generating sets — Part 12:
Emergency power supply to safety services (Dnektpoarperatbl reHepaTOpHble NEPEeMEHHOro
TOKa C NPUBOAOM OT ABUratesisi BHyTPEHHErO cropaHus. Yactb 12. ABapuiiHble NCTOUHKKM NUTa-
HUS ans cnyx6 obecneveHnst 6e3onacHoOCTN)
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KnioueBble cnoBa: anekTpoarperaTbl, ABuUraTenlb BHYTPEHHEro CropaHusi, TEpPMUHbI, onpeaeneHus, ucnbiTa-
HWA, Tpe6GoBaHUst 6e30NacHOCTU, NpeaesbHble OTKIOHEHUS, MapKMpoBKa
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MKC 27.020

MonpaBka kK TOCT ISO 8528-5—2017 dnekTpoarperatbl reHepaTopHbIe NepPeMEHHOro Toka C NpMBoOL0M
OT ABUraTens BHYTPeHHero cropaHus. Yactb 5. dnekTpoarperaTthbl

B kakom mecTe HaneuataHo [lo/KHO 6bITb
Tabnvua 4. CHocka «d)» [ns anexkTpoarperatoB C TypO6uWH- [na anektpoarperatoB C ABura-
HbIM ABUratesiem TeneM c ra3oTypouHHbIM HaA4yBOM

(MYC Ne 2 2023 1)
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