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KNMEHTOB, OUNEPOB, MAPTHEPOB MO TEXHUYECKOMY obCnyxuBaHuto, |IB-napTHEPOB, LOYEPHUX OTAENEHUI
n dunnanos GE Jenbacher

MHdopmauumsa o npaBe cobcTtBeHHOCTU KomnaHum INNIO: KOHOUOAEHLUMANBHO

MHdopmauus, cogepallasics B JaHHOM LOKYMEHTE — KOHbmaeHUManbHas nHdopmaumsi KoMnaHum
INNIO Jenbacher GmbH & Co OG 1 ee godepHnx npeanpusTuii n He NoanexnT pasrnaweHunto. OHa
saBnsieTcs cobcTBeHHoCTho komnaHum INNIO 1 He MoXeT Mcnonb3oBaTbCs, KONMPOBATLCS U
nepefaBaTbCs TPETbEN CTOpoHe 6e3 ee NMMCbMEHHOIO paspeLleHunst. OTO KacaeTcsl (HO He
UCKIMIOYMTENBHO) Takke MCMonb30BaHMs MHpOpMaLMKN ANS CO34aHuMs, U3rOTOBMNEHUS, pa3paboTku,
PEMOHTA, MOAMMMKALMN 3aMacHbIX YacTelr, USMEHEHWIA KOHCTPYKLMM U KOHUIypaLmMmn nnm 3anpocos 06
3TOM B rOCyAapCTBEHHbIX yupexaeHusx. Ecrnv nonHoe nnm 4yactnyHoe KonupoeaHue Gblro paspeLleHo,
TO Ha BCeX CTpaHuLax aHHOro AOKYMeHTa AOMKHbI ObiTb MOMHOCTLIO UM YaCTUYHO NPUBEAEHbLI CCbINKN
Ha UCTOYHMK.

NEYATHbLIE UK SNIEKTPOHHbIE BEPCUMX HE KOHTPOJIMPYIOTCA

1 ObnacTtb NpuMeHeHus

[daHHas TexHnyeckas MHCTpykumus (TA) gencTBuTenbHa AN crieyroLmx ra3oBbIix ABuraTenen
Jenbacher:

¢ [1pon3BOACTBEHHbIN psf 2
¢ [Mpon3BoacTBEHHbIN psag 3
¢ [lponsBoacTBeHHbIN psag 4
¢ [1pon3BOACTBEHHbIN psia 6
, KOTOpblE OCHALLEHbI OMUME aBTOHOMHOIO pexnma paboTbl.

2 HasHavyeHue

3 JononHutenbHaa nHdopmauma

OencTBylowme cTaHAapTbl U AUPEKTUBDI:

Ecnu He ykasaHo nHoe, TO AaHHbIN JOKYMEHT ONMpPaeTCs Ha akTyarbHble N34aHus yka3aHHbIX 34eCb
CcTaHgapToB v AnpekTus (Hanp., ISO 8528-5). Ecnu ons 4ONOMHUTENBHBLIX MOSACHEHWUA B 3TOM JOKYMEHTE
yNOMUHAKTCA NpeabiayLine nsgaHns, To OHM JONOMNHUTENBbHO 0603HavYalTCa roaom usganus (Hanp.,
ISO 8528-5:2018).

ConyTtcTBYyHOLWME OOKYMEHTbI:

TA 1000-0001 — KayecTBO TONNMBa — AN3eNIbHOE TOMINBO

TA 1000-0300 — TpeboBaHMs K TONSIMBHOMY ra3dy 1 nogaBaeMoMy B CMECb BO34yXy

TA 1503-0057 — OkcnnyaTtauus asuratens B aBTOHOMHOM pexume ¢ perynaropom GEN2

TA 1530-0182 — CHMKEeHMe MOLLHOCTU reHepaTopa 1 ynpaBrieHNe peakTUBHOW MOLLHOCThIO
TA 2108-0025 — ABTOHOMHbIV pexum — aBuratenu BHyTpeHHero cropanus ¢ DIA.NE (cepus 3)

TA 2108-0026 — ABTOHOMHbIV pexum — apuratenu BHyTpeHHero cropaHuns ¢ DIA.NE (npor3BoaCcTBEHHbIN
psa 6)

TA 2108-0029 — ABTOHOMHas paboTa ra3oBbiX MOTOPOB BHYTPeHHero cropanusi ¢ DIA.NE ([MP4)
TA 2108-0030 — O60cobneHHbIn pexum J208 ¢ DIA.NE XT

TA 2108-0032 — ABTOHOMHBIN pexum J920 ¢ DIA.NE XT

TA 2108-0033 —

ISO 8528-2
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ISO 8528-5
1ISO 8528-12
DIN VDE 0100

4 OnpepenexHne

4.1 OGLwee onpeneneHne aBTOHOMHOIO peXxuma

ABTOHOMHBbIVi / aBapUiHbIN / pe3epBHbIN PeXrUM MMeeT MeCTO Toraa, Koraa yctaHoBKa AOMmKHa
obecneunBaTb anekTpocHabxeHne notpebutenen 6e3 KOMMyHanbHOW anekTpoceTn (cM. puc. 1). Kak
TOJIbKO 3TO MPOUCXOOMUT, YacTOTa N HanNpsbkeHne COOPHON LLUMHLI AOMXHbI yOEePXMUBaTbLCA B
onpeaereHHbIX npeaernax.

MapannenbHbIN PeXum ABTOHOMHasA o6begnHeHHass OCHOBHOWM aBTOHOMHbIN PEXUM
3neKkTpoceTb

O T @~ @~ C
- "

T

B ||LH B L H e

JlokanbHas ceTb JlokanbHas ceTb MNuTatowasn cetb

T (A) (B)
L: Harpy3ka L: Harpyska @7
DS:

JeueHTpanm3os
aHHoe
MPOU3BOACTBO
3MeKTPoaHeprum

PucyHok 1: KoHghueypayuu cemu

Ecnu notpebutenu cHabxatoTca aHepruei oT reHepartopa, NPUBOAMMOrO B ENCTBUE MOPLLUHEBBLIM
ABuraternem BHYTPEHHEro cropaHus (ganee obosHavaeTcs kak arperaT), TO perynmpoBaHue 4acToTbl
OCyLLeCTBMSETCH Yepes YacToTy BpalleHus asurartens. [Ans perynnpoBaHus HanpshkeHnst Mcnosnb3yeTcs
WHTErpupoBaHHbIN B reHepaTop perynatop HanpsixeHus (Automatic Voltage Regulator — AVR). [na
NPOM3BOACTBEHHOrO psiga 3 ¢ ra3oBbIM Ao3aTopoM Teclet, a Takke Ans Npon3BoACTBEHHOrO psiga 4
HauyunHas ¢ uoHsa 2019 r. gocTynHa HoBasi 6a3npyoLWascs Ha MOAENsX cMcTemMa perynMpoBaHus
YyacToTbl. OTa cuctTemMa perynmpoBanust onuckiBaetcs B TA 1503-0057.

W

TA 1503-0057 — OkcnnyaTaums gBuratens B aBTOHOMHOM pexume ¢ perynstopom GEN2
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w,/6, » AVR <«—P/Q
T
u/I,
v
—U /1. —»
W, s P R — u-—» E Tmot —» K < Tgen I == L
-, /6.
PucyHok 2: AemoHomHas paboma
E asuratenen Jenbacher L Harpyska
K MydTa AVR |ABTOMaTUYECKUI PErYNATOP HanpsXXeHns
R PerynaTop G eHepaTOp
u Perynupyemas BenvyuHa UJ/l; |HanpspkeHme/Tok BO3byxaeHus
W/0, |OnekTpuyeckasi yactoTa BpaLleHus/ U/l, |HanpspkeHne/Tok reHepaTopa
YrnoBOE NosioXXeHne reHepartopa
w,/6,, |MexaHnueckas yactota BpalleHus/yrnosoe (T, KpyTAawmin MmomMeHT reHepaTopa
nonoXxeHue reHepaTopa
Wres 3agaHHoe 3Ha4YeHre YacToThl BpaLleHus T oot KpyTSALLMIA MOMEHT ABUraTENS
P/Q |AkTuBHasi MOLWHOCTbL/peakTuBHas

MOLLHOCTb

B ycTaHOBKax ¢ HECKOMbKMMM ABUTraTENsIMI B aBTOHOMHOW CUCTEME HanpsPKeHWe 1 YacToTa
perynvpytoTcst TONbKO Yy YacTu nMbo y Bcex arperaToB. B aTom criyyae akTvBHasi U peakTUBHasi
MOLLIHOCTM PErynmpytoTca CUCTEMON ynpasneHns Harpyskoi. CocTasnsoLwas ¢ Marnoin MOLLHOCTLIO B
3TOW CUCTEME TaKXKE MOXET PerynmpoBaThCs TOMbLKO MO MOLLHOCTM. Mpy 3TOM AMHAMUKN perynnpoBaHus
MOLLIHOCTM COOTBETCTBYIOLLMX ABUraTenein AoMmKHO BbiTb JOCTATOYHO ANA YBEPEHHOIO CrieoBaHns B
HEKOTOPbIX CUTYyaLMSX OYEHb BbICTPbIM U3MEHEHWUAM 3a4aHHbIX 3HAYEHWIA.

4.2 lencTByOWME CTaHAAPTHI U AUPEKTUBLI

Ecnu He ykasaHO nHOe, TO JaHHbIM AOKYMEHT ONUpPaeTCs Ha akTyaribHble U30aHUs yKasdaHHbIX 30eCb
CTaHgapToB v AnpekTus (Hanp., ISO 8528-5). Ecnu ons 4ONONMHUTENBHBLIX NOSACHEHWUA B 3TOM JOKYMEHTE
yNOMUHaTCS NpeabIayLIne n3gaHus, TO OHU AONOMNHUTENBHO 0603HaYalTCs rogom nsgaHus (Hanp.,
ISO 8528-5:2018).

5 KaTeropvwl dBTOHOMHOIO pexunma

PesepBHbIN pexum

paboTbl.

ABTOHOMHbIV PEXUM ABUraTens NnpeayCMOTPeH TOSNbKO Ha Bpemsi
BbINafeHUsl CETEBOro MUTAHUS U HE SIBNSIETCA NOCTOSIHHBIM PEXVMOM

OcHoBHOMN
(100% aBTOHOMMS)

SQHEPIrnn.

[Buratenb B aBTOHOMHOM pPeXumMe ABNAETCH OCHOBHbIM MCTOYHUKOM
aHeprum ansa notpe6utenein. Mpu aToM Kak ceTb, Tak U, HanpumMep,
[ONONHUTENbHbIE arperatbl MOryT CMNYXUTb Pe3ePBHbIM UCTOYHMKOM

ABapuUMHbIN

To e caMoe, YTO 1 pe3epBHbIA, OfHAKO C BONeEe KECTKUMU
TpeboBaHNAMM K CKOPOCTU 3anycka (HanpumMep, XONoaHbIA NycK B
TeyeHune 15 ¢) n rotoBHOCTM K paboTe.

CospaHo: Fallzberger F.

®

OtBeTcTBeHHbI: Kopecek H.
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ABTOHOMHbIE ceTu [Buratenb paboTaeT B cOCTaBe NoOKanbHOW CETU, HE CBSI3aHHOM C
KOMMYHarbHOWM 3NekTpoceTbio. ATO HaknaabiBaeT ocobble TpeboBaHms
Ha ONUTENbHOCTb NPepbIBaHUiA, Ha cOpOC/HapaLLMBaHUE Harpysku u
npenocTaBrieHne pe3epBHbIX MOLHOCTEN (n-1).

Tennuuybl” OueHb NnaBHoOe yBENMYeHUE Harpysku n3-3a OTHOCUTENbHO crabbix
notpebutenen, 0AHaKO CO CMOXHbIMU CUCTEMaMM PEryMpOBKMN
MOLLIHOCTM NP NOAKIMIOYEHUN 1 pacnpefeneHun Harpysku. [lsuratenb
paboTtaet yale Bcero Ha 100% HOMWHANbHOW MOLLLHOCTM, MOCKOSbKY
Harpyska NoJH1MMaeTCsl 4OCTAaTOYHO ManbIMU A 3TOrO Laramu.

Cuctembl aBapunHOro [BuraTenb npeaHasHa4veH Ans NUTaHUA NoXapHbIX HACOCOB. [OMmKHbI
noxapoTyweHus" cobntopgaTbes ocobble TpeboBaHNUS K BpeMeEHM 40 NEPBOro NOAKMHOYEHMS
(pexum cnpuHknepos/ Harpysku. [1Buratenb AormkeH ObiTb FOTOB K paboTe gaxe npu Hanmyum
aBapUMHbIN NOXapPHbIN OLWNBOK 1 HM B KOEM CIlydae He AOSMKEH OTKITYATLCS MO NpUYMHAM
pexunm) HM3KOro NpMopuTeTa B X04€E TYLUEHWA noXxapa.

" Ecnu umeeTcs

6 q)aKTOpbl BO34eNCTBUA B aBTOHOMHOM pexnmMme

OuHamuka arperarta nogBepXeHa BIMAHUI0 paga (baKTODOB. XapaKTepVICTVIKI/I YacCTOThbl BpawleHna n
HanpsAXXeHna npun pe3knx NUSMeHEHUAX Harpy3ku onpenenAarnTca MexaHM4eCKMMn n arekTpny4eCknmm
cBovcTBamu. [Ans YKa3aHuaA 4aCTOThbl N HANPAXeHUA arperata npu USMeHeHnm Harpy3kum HeobxoaMMo
paccynTaTtb MakCMMmalibHYO MOLHOCTb BKITKOYEHUA U OTKITKOYEHUA. B Tom uucne crnegyeT ydntbiBaTb:

o KoadhpnumeHT ogHOBPEMEHHOCTM NOTpebuTenen
e Paboune NoBTOPHO-KPATKOBPEMEHHbIE 3HAYEHUS MOLLIHOCTH

He06xop,wmy+o HOMUHAlbHYO MOLWHOCTb arperata MOXHO onpenesnintb, TOJN1bKO 3HadA CHabxaeMmble
SJ'IeKTpOI'IOTpe6I/1TeJ'II/I. I'IpM 9TOM, npexae Bcero, cnenyetT y4nTbliBaTb PE3KOE NOBbILLEeHNUE Harpy3ku npu
BKIMKOYEHUN TaKnx n0Tpe6|/|Tene|7|, KakK J'II/ICbTbI, HaCOCbIl, BEHTUNATOPbLI, OCBETUTEJIbHbIE YCTAaHOBKU U
pasrinyHble HenuHerHble FIOTpe6I/ITeJ'IVI. Ecnu ocHoBaHHbIN Ha 3TOM I'IpO(bI/IJ'Ib Harpy3kum N3BeCTeH, B
nocneayrwmnx pacyeTax gOJIKHbI ObITb Y4TeHbl criegyrLwne nyHKTbl:

6.1 HapawuBaHune Harpy3ku

CnocoBHOCTb MPUHATKS Harpy3ku arperatom 3aBUCUT, HApsAy C HACTPOWKOW perynaropa 4yacTtoThbl
BpaLLeHus, oT aphekTUBHOro cpeaHero gaenenns asuratens (BMEP) npy HOMMHaNbHOM YactoTe U
HOMWHAarbHON MOLLIHOCTU, AMHAMUWKM ra3oTypOUHHOIo HarHeTaTens, AMHaMUKM O3MPOBaHUA rasa, a
Takke OT CBOWCTB M HAcTpoek perynaropa reHepartopa (AVR). Takke 3HauUMTENbHOE BIMSHNE
OKa3bIBalOT MOMEHTbI MHEPLMM Macc ABuratenst u reHepartopa. [pu aTom gencreyeT obLiee npasuno,
Y70 BGONbLUINE MOMEHTBI MHEPLIMM MAcC reHepaToOpPOB MOBbLILLAKT JOCTYMHYO HArpy3ky 1 BeayT K
COKpALLEHNIO OTKITOHEHWUIA YaCTOTbI.

|-|OCKO.I'Ibe 3aBUCUMOCTb BCEX CbaKTopOB HEBO3MOXHO Yy4E€CTb B HYNCITOBOM BbIpaXXeHUH, HeobxoaMmo
YKa3aTb peKoMeHOoBaHHblE CpeaAHnE 3Ha4YeHNA oA NOAKITKYEeHNA HAarpy3ku, rae B Ka4eCtBe KpUtepmes
MCnoJib3yeTcda MmakCcMMaribHO oNyCTUMOe pe3Koe nageHne 4acToTbl U MakCMaribHad nocaaka
Hanpsa>XXeHu4.

M3-3a BbICOKOro cpeHero AaBreHnst ra3oBbix Asuraternen Jenbacher Heob6xoanmo orpaHM4yeHHoe
KackagHoe nogkntodeHne Harpysku (cm. ISO 8528-2). [lonycTnumoe Bpemsi Mexay CTYNeHsIMU MOLLHOCTK
3aBUCUT OT YKa3aHHbIX Bbille (hakTOpOB BAMSHWS, MO3TOMY Npy HEOOXOAMMOCTY C BNagenbLlem
YCTaHOBKM A0MKeH ObITb cornacoBaH NoaxoAsLmii BpeMmeHHon npodunb Harpysku. [Npu HeobxoammocTu
MOAKIIOYEHNST HAarpy3Kn B HECKONbKO CTYNEeHeW crneayeT yYnTbiBaTb B CUCTEME YNPaBEHUs Harpy3kow
HeobXxodMMyto ANns aToro cxemy B obopygoBaHumn notpebutens. Kputepmem BbicTynatoT
AENCTBUTENbHbIE 3HAYEHUSA AMHAMUYECKNX OTKITOHEHWIA YacTOTbl M HANpPs>KEeHUs NMPU CMEHEe HarpysKu.
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Me>|<,u,y 3dTanamMmn NOLKIKYEeHNA Harpy3ku arperaty, B 3aBUCMMOCTU OT pa3mMepa, Tpe6yeTc;| oT
HECKOJIbKMX CEKYH[ OO HECKOJIbKUX MUHYT O514 ctabunmsaumm — B nepByro o4epenb TeMHepaTypHon. 3710
TpeGOBaHVIe saBrnsieTca obsa3aTernibHbIM, 0CO6EHHO npu 3anycke Hepa3orpeTbiX asuratenen. ToyHble
3Ha4YeHus Onga gu3ernbHbIX U ra3oBbIX ABUraTesien oTnn4arTcs.

Bo n3bexaHne neperpysku 1 BbIxoda U3 CTpOs arperata umeroascsa norpebnsemasi MOLHOCTb
obopyaoBaHusi NoTpedbutens B MOMEHT MPUHATUSA MOLLHOCTU He AOMKHa NpeBbIwaTbh PpeKOMeHAYeMYo
MOLLIHOCTb arperaTta COOTBETCTBYIOLLErO MPON3BOACTBEHHOIO psiaa.

6.2 Cobpoc Harpys3ku

Peakuusa arperaTa, paboTatoLlero Ha rase, nocre cbpoca Harpy3ku Toxxe 3aBUCUT OT NPUBEOEHHbIX BbilLe
haKkTOpOB BNUAHMSA. B HEKOTOPbLIX ra3oBbIX ABUraTensix ¢ HagdyBoM 3a CYET TOMNSIMBOBO3AYLLHOW CMecu
3apaHee 3agaeTcsi MakcMarbHbI JONYCTUMBIA COPOC Harpy3ku ¢ Lenbilo MUHUMU3aLUUM pyucka noMmnaxa
TypboKkomMpeccopa Wi BCbILLEK.

lMpenenbHble 3Ha4YeHMs copoca Harpysku ykasbiBaloTCa N0 NPON3BOACTBEHHBIM psdam (CM.
cooTBeTCTBYOLWYO TA Ans onpegeneHHoro NponsBoACTBEHHOro psaa). [JononHUTensHy MHopmaumio
CM. B rnaee = COpocC Harpysku.

7 PakTOopbl BO3AENUCTBUSA B aBTOHOMHOM ceTU (YCTaHOBKU C HECKOJNTbKUMU
ABurartensimm)

Ha xapaKTepucTuK1 4acToTbl U HaNPSKEHNUsS1 B MHOTOMOTOPHOM aBTOHOMHOM PeXumMe MOryT, Cpeau
Npoyero, BMUATL:

¢ PacnpegeneHue Harpysku

e BHYTpeHHSAS 1nun BHELUHSS YCTaHOBKAa BapbUpPYHOLLIErocst 3ajaHHOro 3Ha4YeHWst YacToThbl BpaLleHus
(speed droop) ons perynstopa

o [IMHaMU4YeCKNe XapaKTEPUCTUKN OTAENbHbLIX ABUraTenen B COOTBETCTBUM C ONUCAHMEM BhILLIE
o CTaTu4yeckme HaCTPONKM PerynsaTtopoB HanpskeHus (voltage droop v cnag HanpsikeHus)

o [lnHamun4yeckas XapaKTepucTuka reHepartopa C y4eTOM XapaKTepucTtuk D,eMFI(bI/IPOBaHI/Iﬂ B 3aaHHOM
ceTn.

MoapobHoe onucaHne hakTopoB BO3AENCTBUS NPU pacnpeneneHnm akTMBHOM U peaKTUBHOW MOLLIHOCTEN
cornacHo ISO 8528-5 cogepxutcst B TA 1530-0182.

W

TA 1530-0182 — CHMKeHNe MOLLHOCTM reHepaTopa 1 ynpaBieHne peakTUBHOM MOLLHOCTbIO

Korga B ogHou cetu pa60Tar0T reHepaTtopbl 3HepPrnn pas3fiMyHbIX TUNOB (pa3HbIX npowssonmeneﬁ mnnn
Pa3HbIX cnocoboB npon3BoacTea 3Heprvw|), NOMMMO YaCTUYHbIX NIUHWIA Harpys3ku nnmn perynmposaHusa
cTeneHn nponopunmoHarnbHOCTH (speed droop) AOONOJTHUTETNbHbIE BO3SMOXHOCTU NpenocTaBidAeT
BbllLECTOALaA CUCTeMa ynpaBrieHUA Harpy3|<0|7|, LI,eJ'IeCOO6pa3HOCTb KOTOpOIZ, O[4HaKo, 3aBUCUT OT
KOHKPETHOIo NpoekKTa. [ononHnTenbHbIE NOSICHEHNSA MOXHO HaNTW B rNaBe = 3ar|yC|< 13 06eCcTO4YEHHOro
COCTOAHUA.

8 OueHka acpheKTUBHOCTN aBTOHOMHOIO pexuma

OKcnnyaTaunoHHbIE XapaKkTepUCTUKIN arperaTta ¢ nopLuHeBbIM ABUraTenem BHYTPEHHEro CropaHums
oLeHmBarTCAa B 06LWmx crny4vasix B cootsetcTeum ¢ ISO 8528-5.

B 3aBucmmocTtn ot npumeHeHus cornacHo ISO 8528-5 pasnuyatoT HECKONbKO KNaccoB UCMOTHEHUS NO
aBTOHOMHOW MowHoCTN: G1-G4. NMprBeAEHHbIE YNCINOBbIE 3HAYEHUS ABMASAIOTCA NpeaenbHbIMU
3HaYeHNsIMK, KOTOpbIe, ECIN HE YKa3aHo MHOe, 3arnpeLlaeTcs nNpeBbilaTh (CM. Takke Tadbnuuy 1 HUXe).
OHM OTHOCATCS Takke K ABUraTensm BHYTPEHHEro cropaHus cornacHo onpegernenuto B ISO 8528-5.
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Knacc vcnonHeHust anekTporeHepaTopHO YCTaHOBKM COOTBETCTBYET HA3HAYeHUIO Toraa, koraa
cobntogatoTcst Bce npeaernbl Ans 3Toro krnacca. Ecnn 3akasunk xenaet U3MeHNUTb YCTaHOBIEHHbIE
npegernbl C Lenbo NOBbILLEHMWS KAYECTBa, 3TO AOMKHO ObITh COrnacoBaHo B NMCbMEHHOM Buae. [Ons
nogobHbIX 0cobbix cornawernii B ISO 8528-5 npegycmoTpeH knacc G4.

Takmum obpasom, knacc G4 onpegensieTcd B COOTBETCTBUN € TpeboBaHnsamu 3akasynka (KSA) n ans
rasoBbix Agsuratenen Jenbacher 3agaetcsa ¢ + 7 % ons AMHaMUYECKUX OTKITOHEHUI YacTOThbl U
HanpsikeHns 6e3 y4eTa BpeMeHW perynupoBaHns B AMarpaMmax aBTOHOMHOIO pexunma pasnyHbixX
NPON3BOACTBEHHbIX PSA0B ABUraTtenen. 3Tn npeaensl MOXHO M3MEHUTb A1 KOHKPETHOro 3agaHus.

XapakTepuCTUKM 3NEKTPoreHepaTopHbIX YCTAHOBOK, NMpeAHa3HavYeHHbIX A51s 6ecnepebonHoro
ANEeKTpONMTaHna 60MNbHUL, UM UHBIX CTPOoeHU ansa 6onbluoro ckonnexus nmogen (no DIN VDE 0100,
yactn 710 n 718), oueHuBatotcs no 1ISO 8528-12. B obounx cnyyasx ocoboe BHUMaHWE yaenseTcs
cobntogeHnto 3agaHHoM AnNUTenbHOCTU nNpepbiBaHus/nepexona. Kputepum oueHkmn no ISO 8528-12
COOTBETCTBYIOT KpuTepusm ISO 8528-5.

Tabnuua 1: Bbiaepkka pabounx npegenos ansa knaccos ucnonHeHus no 1ISO 8528-5:2018. Ansa
NoOJZIHOWN OLLeHKN BOCNONb30BaTbCsA Tabnuuen 4 B rnase 15.2 craHpgapTa.

MapameTpbl CumBon Ep. MpepenbHble 3HaYeHUNA
nsmepe G1 G2 G3 G4
HUA
[unanasoH OTKNOHeHUs |0 % 3,5 2 2 TpeboBaHue
YacTOTbl ANA OLIEHKU 3akasuvka
NPOAOIMKNTENBHOCTHU
perynupoBaHus nocre
CKa4KOB HarnpsiKeHus
MocToaHHbLIN AnanasoH B % <25 <+1,5 <x0,5 TpeboBaHune
yactoT 3akasunka
MepexoaHbie konebaHus
YacToTbl Nocne npupocTa
Harpysku ans:

e [asoBble gsuratenu (&, % <-25 <-20 <-15 TpeboBaHue
BHYTPEHHEro 3akasuvka
cropaHus

o [lnsenbHble O uyn % <-15 <-10 <7 TpeboBaHue
asurartenu 3akasyumka

MNepexoaHble konebaHus (8%, % <+18 <+12 <+10 TpeboBaHune
YyacToTbl nocne 3akasuunka
CHWKEHUS Harpysku
Bpems perynupoBaHusa |t c <10 <5 <3 TpeboBaHue
4YacToTbl Nocre npupocTa 3akasuuka
Harpysku
Bpewms perynupoBanusa |t c <10 <5 <3 TpeboBaHue
4YacToTbl Nocrne 3akasunka
CHWDKEHWS Harpy3ku
Cratnyeckune konebanums [OUy % <#5 <+2,5 <#1 TpeboBaHue
YacToTbl 3akasuunka
OuHamun4yeckune oUy,, % <-25 <-20 <-15 TpeboBaHue
KonebaHust HanpsKeHus 3akasuvka
nocne npupocta
Harpysku
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MapameTpbi CumBon Ep. MpepenbHble 3Ha4YeHUsA
usmepe G1 G2 G3 G4
HUA
OuHamuyeckne U™y, % <+35 <+25 <+20 TpeboBaHune
konebaHust HanpsXKeHns 3akasuunka
NOCre CHKEHUS
Harpysku
Bpems perynupoBaHusa |t c <10 <6 <4 TpeboBaHue
HanpshkeHus nocrne 3akaszynka
npupocTa Harpysku
Bpewms perynupoBaHusa |t 4, c <10 <6 <4 TpeboBaHue
HanpshkeHus nocrne 3akasunka
CHWDKEHWS Harpy3ku

9 lnarpaMmmbl HapawWMBaHUA/CHUXKEHNUA Harpy3Kn AN aBTOHOMHOIO peXxuma

,D,I/IarpaMMbl HapaLIJ,I/IBaHI/Iﬂ/CHI/I)KeHI/Iﬂ Harpys3ku Ongd Kaxaoro npoun3BoaCcTBEHHOIo paga unu tuna
asuratend npmeeneHbl B crnegyrowmnx TexHn4ecknx MHCTPYKLUNAX:

e rasosble [IBC, nponssoactBeHHbIV pag 2 - J208 ¢ DIA.NE XT: TA 2108-0030;

¢ rasosble [IBC, nponssoactBeHHbIV psg 3 ¢ DIANE XT: TA 2108-0025;

e rasosble [IBC, npoussoacteeHHbI psg 4 ¢ DIANE XT: TA 2108-0029;

¢ rasoBble [IBC, nponsBoactBeHHbIV psg 6 ¢ DIA.NE XT: TA 2108-0026;

¢ rasoBble [IBC, npoussoacteeHHbin psg 9 ¢ DIAINE XT: TA 2108-0032;

e am3ernbHble ABUraTenu, npomnssoncTBeHHbin psag 6 ¢ DIA.NE XT: TA 2108-0033.

Mo ocn Y 3T gMarpammbl NOKasbiBaOT ONYCTUMYIO AN NOAKMOYEHMS aKTUBHYH MOLLHOCTb —
«BOYHYI0 HagpysKy» (Kak NOMOXMTENbHYIO, TaK 1 OTPULATENbHYIO) B 3aBUCMMOCTI OT akTyarbHON
aKTMBHOMW MOLLHOCTU — «Ba30BoON Harpy3ku» (Ha ocun X) Ans pasnuyHblx krnaccos no 1ISO 8528-5.

I'Iapameprl YKa3aHbl B NpoueHTax HOMUHalbHbIX 3Ha4YeHun (C Y4€TOM YKa3aHHbIX orpanquMVl)
MOLLUHOCTK, 4acCTOTbl N COS(p:1 BepCumn apuratera corfacHo nporpamMmme npoaykunn.

9.1 AnarpamMmMbl HapawmBaHUSA/CHMKEHUSA Harpy3kKu

[varpammbl HapalMBaHUA/CHKEHUS! HArpy3ku B TEXHUYECKUX UHCTPYKLMAX NS COOTBETCTBYIOLLIEro
NPOU3BOACTBEHHOTO psifa OeCTBUTENbHBI ANS pasorpeTbix ABUraTenei.

B aTux gnarpammax npeactasneHsb! knaccebl ncnonHenns G1 - G4, a takke npegernbHast MOLLHOCTb (CM.
npuMepbl Avarpamm Anst HacTOTbl NOAKIIOYEHUS Harpy3ku Ha pyc. 3 U cnocobHOCTU copoca Harpy3ku Ha
puc. 4). Mpun aToM NpeaenbHON CYMTAETCS MOLLHOCTb, KOTOpas C y4eTOM NpeaenbHbiX 3Ha4YeHNN
MUHUMAarbHOM U MaKCUMarbHOM YacTOTbl U MUHUMAIBHOMO U MaKCUMaribHOro HanpshkeHus Mmorna bl
ObITb NogkntoveHa 6e3 yrposbl BbIkoYeHnsa aAsurartens. [NokasaHHble NMHUM 0003Ha4YaT MakcumarnsHO
AONYyCTUMYIO A4S NPUPAaLLEHNST U CHXKEHUSA MOLLHOCTb, KOTOpasi OTBEYaeT COOTBETCTBYOLLUM
npeaenbHbIM 3Ha4YeHMsAM Krnacca UCnonHeHus. [ins Tex crnyyaes, Korga K XxapakTepy NogkmnoyeHus/
OTKIMOYEHMS CTaBATCS ocobble TpeboBaHuWs, cnegyeT paccMOTPeTb JOMONHUTENbHbBIE TEXHUYECKNE
Mepbl (BbIOOpP LLAroB OTKITHOYEHMS, PETYIIMPOBKA CETEBOrO NOTPEBNEHNS, KOOPANHALNSA HArpy3Kkn).

B TexHnuecknx MHCTPYKUMAX O1A aBTOHOMHOIO peXxunma, OTHOCALLKMXCA K KOHKPETHOMY
npon3BoACTBEHHOMY pAdy, AnarpamMmmbl (2) ONA NOAKITHOYEHNA N OTKITKOYEHUA Harpy3kmn npmnBogAaTcAd C
y4eTOM " oe3 ydyeTa npogosnkKnTeribHOCTU perynmpoBaHmna 4YaCcTtoTbl U HAMPAXEeHUA. [ns ansenbHbIxX
arperatoB npogoJIKUTENIbHOCTb PEryrinpoBaHunA HanpaXeHnd y4nTbiBaeTCA BCeraga. BTOpaFI cbopma
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npefcTaBeHNs YYUTHIBAET KPUTEPUIA MaKCUMAIbHOIO Pe3KOro nafeHus YacTtoTel (cM. MNpunoxeHue A).
Ocb X cOOTBETCTBYET MCXOAHON (6a3oBon) Harpyske, ocb Y — 4ONYCTUMOMY NpUpocTy (6noyHas
Harpyska), obe BenununHbl ykasbiBaloTcs B npoueHTax [%] HOMUHaNbHOW MOLLHOCTM.
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PucyHok 3. Juazpamma nipupocma Haz2py3Ku
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Block Load [% Nominal Load]
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Base Load [% Nominal Load]
PucyHok 4. [Juazpamma CHUXEHUSI Hagpy3Ku

9.2 CO6poc Harpy3kum

FasoBble aoBuraTenu:

Kak npaeuno, npu nepexofe oT napasnnenbHoro kK aBTOHOMHOMY pexumMy paboThl, a Takke B Xoae
aBTOHOMHOIO peXnmMa, NPOUCXOAAT pe3kne U HeoXMaaHHbIe ONs arperaTa CHUXKEeHUs Harpysku. 3-3a
ONTMMM3NPOBAHHOWN KOHCTPYKLIMM TypboKoMMnpeccopa 3TO MOXET CONpoBOXA4aTbCsA nomnaxom. s
ABuratenen NnponsBoaCTBEHHOrO psiaa 6 oencTBUTENbHbI 0cobble Npeaeribl MO OTKIHYaeMON MOLLHOCTY,
cMm. TA 2108-0026 «OTknovaemast MOLLHOCTbY.

(4

TA 2108-0026 — ABTOHOMHbIV pexum — apuratenu BHyTpeHHero cropaHunsa ¢ DIA.NE (npor3BoacTBEHHbIN
psia 6)

OusenbHble gBUraTenu:

lMpun nepexofe OT NapanmnenbHOro C CETbI0 K aBTOHOMHOMY pexumy paboTbl, a Takke 1 B Xo4e
aBTOHOMHOrIO peXxvmMa, AU3enbHbIM ABUraTensm C HENoOCPeACTBEHHbIM BMPbICKOM HE HYXHbI
orpaHm4eHus B pesynbTate copoca Harpy3ku. (100 % cbpoca Harpy3km MOXHO 4OCTUYb 6e3 3aBbILLEHHON
YacTOThl BpaLLEeHNs)
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10 NMutaHmne ycTaHOBOK 6ecnepeboOnHOro afniekTpocHabXxeHus

OnpepneneHve knacca ucrnonHeHus (rmasa = OueHka a(pdEeKTUBHOCTY aBTOHOMHOIO pexrmMa) 3aBUCUT oT
NpUCOeaMHSIEMbIX B aBTOHOMHOM pexrMe noTpebutener n noaToMmy 3agaetcs 3akasunkom. Ha atom
OCHOBbIBAOTCS MakCMMasibHble BO3MOXHbIE NMOAKIMIOYEHUS MOLLLHOCTM C cobntogeHnem
cneumdurLUMpPOBaHHOro knacca ucrnonHeHus. NMoatomy TouHOe cornacoBaHve 3TON 3a4ayun ¢ 3aKkasymkoM
HeobX0AMMO yXKe Ha CTaguu COCTaBMEHNss KOMMEPYECKOro NpeasioxXeHns 1 npegsapuTensHOro
NpoekTnpoBaHus. [pn 3TOM UKCUPYIOT TUM U MOLLHOCTbL NOTpebuTenen anekTposHeprm, a Takke nx
cTapToBble 1 pabouve xapakTepucTukun. [Ina npuBoAOB C 3NeKTpoaBuraTtenemM BaxkHa ctapToBas
aKTMBHasi MOLLHOCTb, KOTOpas onpedenseT BpaLlaiownii MOMEHT, AENCTBYIOWMIA Ha Ban Asuratens. 3710
3HayeHve 3aBMCUT OT TUNa dMNEeKTPOABUraTeNd 1 OT YCNOBMIN 3anycka (3Be3na-TpeyrofibHuK, NiaBHbIN
UNW TSHXKENbIW NYCK, MPUBOZA, C TUPUCTOPHOW PErynIMpoBKON U T.1.).

!

®

N\ n —»
PucyHok 5. Bpawarowuti MOMeHm ripu 3anycke anekmpodsuzamerisi.

@ |Mpsimoni ctapT
@ |3Be3na-TpeyronbHUK
® |MnaBHbIN Nyck

la3oBble arperatbl

BaHO Takke y4ecTb, YTO B aBTOHOMHOM PEeXMME NoTpebrieHne anekTpoaHeprum oTaensHeIM1
«BpaLlaoLLMMUCS» NOTPeBUTENSMU C OTHOCUTENBHO BbICOKUM MOMEHTOM UHepummn J (Gonblune
BEHTUNATOPbI, HACOCHI 1 T. M.) HE JOIMKHO npeBbiwaTtb 40 % HOMUHaNbHOM MOLLHOCTM arperata. Kpome
TOro, CTapTOBbI peaKTUBHbIA TOK 3NEKTPoABUraTenen Bo MHOrO pa3 NpeBbILLAeT HOMUHaNbHOe
3HauyeHue. JTa rpaHuLa onpeaeneHa Ha OCHOBaHUM SMMIMPUYECKUX AAHHbIX; NPU NPEeBbILLEHUN ee
arperaT 1 noTpeduTenb HAYMHAIOT BNUATL APYr Ha Apyra. B Takux cnyyasx Heo6xoammbl
AOMONHUTENbHbIE Mepbl, KOTOpble pa3pabaTbiBaOTCS C MOMOLLbIO MOAENMPOBAHNS CUTyaLUN.
MpuMeHsitoTCA MeTOAbl aHanm3a NOTOKOB MOLLHOCTU, KOTOpblEe MOryT (hopMUpoBaThLCs Ha b6ase
cneynanbHbIX pa3pemeHM|7| n COOTBeTCTByEOIJJ,I/IX I'IpeD,OCTaBJ'IFleMbIX OaHHbIX I'IOTpGGJ'IFlIOIJ.LGVI yCTaHOBKI/I
INNIO Jenbacher GmbH & Co OG.

B aBTOHOMHOM pexrme npu paboTe HECKONbKUX ABUraTeNen YacTo BO3HUKAET CUTyaLusl, Korga nepsbii
arperart JOJ/KeH cHabxaTb noTpebuTenei, noka octanbHble arperatbl CUHXPOHU3UPYTCS CO COOPHOM
LWMHON. B aTux cnyyasix ocobo BaxxHO ob6ecneynTb Takme yCroBusl, B KOTOPbIX M3MEHEHMWS HArpy3ku B
npoLecce CMHXPOHM3aUNM MMHUManbHbI (He Bornee 2 % HOMUHaNbHOW Harpysku arperata). Yem vawe
HY>XHbl TaKWEe U3MEHEHMWST MOLLIHOCTU, TeM DOsblUe BPEMEHN 3aHUMAET CUHXPOHM3ALMS.

[MockonbKy XapakTepuCTUKL TOKa U Cos(¢) noTpebuTtenen BNUAOT Ha AMHAMUKY ABUraTens, nux
HeOOX0AMMO BbISICHUTL MU KaxxgoM ocobom 3anpoce 3akasuduka n noareepants INNIO Jenbacher GmbH
& Co OG.
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OusenbHble arperartbl

B Av3enbHbIX arperatax YactoTta BpalleHus Asuratens ctabunuavpyercs B pesynbtaTe Brpbicka
TONNMBA N MO3TOMY MOXET KOHTPONMPOBaTbCS B NpeAenax HebonbLoro AnanasoHa YacToThbl BpalleHus.
(ABcontoTHas norpelwHocTb < 5 06/MuH). B aTOM CBA3M NOMHasA CUHXPOHU3aLMSA MOXET BbiTb AOCTUIHYTa
Yyepes HeCKONbKO CEKYHA.

10.1 NMutaHue ycTaHOBOK 6ecnepebonHoro anekrpocHatxeHmsa (USV)

Mpu anekTpocHabxeHun ycTaHOBOK 6ecnepeboHOro NMTaHns JOMKHbI 6bITb MCNONb30BaHbI
npefocTaBnsgemMble UMY BO3MOXHOCTU (Hanpumep, CTyneH4yaToe HapallmMBaHue, TpaneLlmesngHas
Harpyska). Takum 06pa3oM, MOXHO n3bexaTb pe3knx CKaydkoB Harpysku, 4tTo 6onee GnaronpusiTHo Ansi
arperaToB C TOYKM 3peHus rpadmka Harpy3ku. Makc. LONnyCTUMbIE OTKITOHEHMWS HANPSHKEHUST U 4acToThl
Ha BXofe YCTaHOBOK 6ecnepebonHoro nutaHns obbl4HO OrpaHUYEHbl Y3KMMK MonsaMu gonycka. 3T1o
00CTOATENLCTBO 00s13aTENBHO AOMKHO ObITb YYTEHO.

10.2 NapannenbHasn paboTa ¢ yctaHoBkamu USV

PasnnyHble xapakTepuUCTUKM HAaMPSHKEHUS 1 pa3nnyng AMHaMU4eCcKnx CBOMNCTB (perynmpoBKka 4acToThbl
arperaTta paboTaeT no NPUHLMMNY «BpaLLaloLLIENCcs Macchl», B yCTaHOBKax 6ecnepebonHoro nMTaHms
NPUMEHSAT 6€3bIHEPLIMOHHYIO 3NTEKTPOHHYIO PETYIIMPOBKY YacTOThl) HE MO3BONAT UCMOMBL30BATh
CTaHgapTHOe nporpaMMHoe obecneveHvne Ans napannensHoro pexuma paboTol. B Takux criyyasx
HeO6XOﬂVIMO BbIICHUTb 0COBEHHOCTU npoekTa n BHeCTU COOTBETCTBYHOLLME KOPPEKTUBDI.

10.3 Bpems paboTbl B pe3epBHOM pexume — 15 ¢ B coorBeTcTBMM ¢ DIN VDE 0100
yactb 710 unu yactb 718

Pe3epBHOe anekTpocHabxeHne notTpebutenen B TedeHne 15 ¢ cornacHo ynomsiHyTbiIM HOpMam MOryT
obecneunBaTb ra3oBbIx Asuratenen Jenbacher npon3BoaCTBEHHbIX PSAOB 2, 3 1 4, 0OAHAKO 3TO
COrnacoBbIBAETCA OTAENBbHO AS18 KaX40ro npoekra (crneymnanbHoe paspelueHme). OcobeHHOCTH
BCromoraTtenbHbIX cuctem NP 6 B 06LWmx cnyvasx He No3BOMSOT UCNONb30BaTh 3TV ABUraTenu ans
pe3epBHOro ANEKTPOCHAbXeHNs 6e3 yTOYHEeHUS NHAMBUAYaNbHbIX YCIOBUIN MPOEKTa.

10.4 NnaBHOe HamMarHM4YMBaHue TpaHcchopmaTopoB

Ecnu B pexume X0noAgHoro nycka Heo6XoAMMo BbIBOAUTL Ha paGodne xapakTepucTukn
TpaHcopMaTopbl, TO BO U3bexaHue neperpysku arperata OOMmkHbI GbiTb y4TeHa UX MOLLHOCTb
XornocToro pexuma. PekomeHgyemoe 3HavyeHue ans TpaHcdopMaTopoB — HOMUHanNbHas MOLWHOCTb
6onbluaa unu paBHas 2 3HaYeHUAM HOMUHaNbLHOM MOLHOCTU reHepaTopoB. OgHako B
COOTBETCTBUW CO CTaHAAPTaMM JOJKEH NPUMEHSITLCS CrieaytoLLmnii crnocob.

Korga Harpyska B aBTOHOMHOM peXuMe BbICOKa, HanpumMep, npy CHabXeHUn MOLLIHbIX
TpaHcOpMaTopOB, TaKyt Harpy3ky Henb3s NOAKMIYAaTb HANPSIMYHO 13-3a BbICOKUX MYCKOBbLIX TOKOB.
Bbixog — nnaBHoOe HamarHn4MBaHue. ArperaT 3anyckatoT, Bo3byxaeHue reHepaTtopa CHMMaeTcs, nocne
Yyero BO30YXAEHNe akTUBUPYETCS YKe NpuY BKITIOYEHUN BbIKIoYaTens reHepaTtopa. [pu Takon npouenype
BO3MOX€EH BbIBOJ MOLLHOCTEN TpaHCHOPMATOPOB (=CymMMa BCeX NOAKIMHYEHHbIX TpaHChopMaTopoB) A0
OEeCATUKPATHOW KaXyLLLEeNCs MOLLLHOCTM reHepartopa.

10.5 3anyck n3 o6ecTo4eHHOro COCTOsIHUA

3anyck n3 06eCTO4EeHHOro COCTOSIHUSI MPOMCXOANT, KOr4a yCTaHOBKA NMOSTHOCTLIO OTKMOYEHA OT
KOMMyHarnbHou anekTpoceTu. Masosbi asuratens INNIO Jenbacher B aton cutyaumm siBnsetcs
NepBUYHOM MPUBOOHOM MaLLMHOW W OOIMKEH NOCPeaCcTBOM BCrnomoraTenbHom aHeprim 24 B DC un3
nyckoBbIX 6aTaper obecneunTb Nyck ABUraTens 1 Npu HOMUHanNbHbIX 000pPOTax 3aMKHYTb BbIKIOYaTENb
reHepartopa, YTobbl NogaTh HanpsXXeHWe Ha yCTaHOBKY-NoTpebutens.
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3anyck 13 06eCTOYEHHOIO COCTOSIHUSI MOXET BbIMNOMHATLCS OCTAHOBIEHHBIM ABUratenem (MporpeTolii
MycK) Unu cpasy Nocrne BbIKIOYEHNUS ABUraTens (ropsymin nyck).

10.6 MapannenbHaa paboTa HECKOMbKUX arperatoB

PacnpeneneHve peakTyBHOW Harpy3ku Mexay 1crnornb3yeMbiMy reHepaTopamu JOMKHO obecneunBaeTcs
CTaTUKOWN HanNpPsHKeHUs N MOEHTUYHBIM U3rMOOM KPUBOW MOHMKEHUS HanpshkeHus. Kpome aToro, oImKeH
ObITb YYTEH KO3(h(PMLMEHT YKOPOUEHUS Lara obMOTKN COeQUHEHHBIX 3BE30M reHepaTopoB. [1pn pasHbIx
nokasartensx criegyeT UCnonb30BaTb APOCCENU B TOUKE 3Be3bl. Takke BO3MOXHO peanv3oBaTb
BHeLLUHee 3HaveHune koppekumy HanpskeHus (90-110% HOMMHAaNBHOIO HaNpsKeHWs) Yepes
BbILLECTOSLLYI0 CUCTEMY YNPABMEHNSI PEAKTUBHOW Harpy3Komn.

Mpu napannensHoii paboTe arperatos Jenbacher 4acTo NpUMEHSIIOTCSA Tak Ha3blBaeMble YacTUYHbIe
NMHUM aKTUBHOW Harpysku. OHM NO3BOMAT HAaCTpanBaTh XenaemMoe pacnpeaenieHme Harpy3ku Mexay
oTAenbHbIMK arperatamu. [Mpy pas3nUYHON HarpyXXeHHOCTU TaKMX YaCTUYHBIX MUHUIA cnedyeT
paccMoTpeTh UCMOoSb3oBaHMe M3MepUTenbHbIX NpeobpasoBaTenei. Kpome Toro, cyuiecteyeT
BO3MOXHOCTb KOHTPOSIMPYEMOrO pacrnpefenieHnst Harpy3ku Yepes perynvpoBaHue no creneHu
nponopuuroHansHocTH (speed droop) nnu 3aaaHre BHELLHErO CMeLLEHNUS 3a4aHHOro 3Ha4YeHUs YacToTbl
BpaLLeHNs OT BblLLECTOSALLIEN CUCTEMbI YpaBreHUs YCTaHOBKM UMW CTaHLK.

10.6.1 CTeneHb NponopuUnoOHanbLHOCTU (CTaTUKa YacTOThl BpalleHUsi Unu YactoThl, speed droop)

B aTom cny4yae yactoTa BpalleHus ABUraTenst U3MeHsIeTCst MOCPEACTBOM KPYTU3HbI NPSIMOA « MOLLHOCTb-
rpagueHT» (speed droop) ans obecnevyeHns HEOOGXOAUMOro NPOLIEHTA HOMUHAITbHOW Harpy3ku
(orpaHn4YeHHoOe BBOAHOE 3HAYEHNE Yepes LUNHY U aHaroroBbl BXOA) B KAYECTBE aBTOHOMHOM
Harpy3sku. MIameHeHne HaknoHa No3BOSISIET CUMbHEE HarpyxaTb 6onee MoLLHble ABUraTenu (Hanpuvep,
AnsenbHble arperatbl). Takke CyLwecTBYyeT BO3MOXHOCTb M3MEHEHNs1 ToUkn nepecedeHmns (droop offset)
MeXay CTaTUKOM YacTOTbl BPaLLEHNSI 1 HOMUHATBHON YacTOTOW BPaLLEHWS C MOMOLLbIO BHELUHEro
curHana (orpaHu4eHHOe BBOAHOE 3HaYeHWe Yepes LUMHY UMy aHarnoroBbI BXoA). 3a CHET 3TOr0 MOXHO
obecneunTb, YTO aBTOHOMHas cUCTeMa NPV HOMUHANbLHOW Harpy3ke 6yaeTt paboTaTb C HOMUHAMLHOWM
YyacToTol BpalleHus. Henb3s gonyckaTb, YTOObl HACTPOWKN CTEMEHM NPOMNOPLMOHANbHOCTU OKasblBanm
HeraTMBHOE BO3AEWNCTBME Ha AUHAMUKY YCTAHOBKW (YacTOTY U HanpshkeHue). CreayeT yunTbiBaTb, YTO
BO3HMKAIOLLME CHMKEHUS MOLLLHOCTM Ha ABuratene BeAyT K OrpaHNYeHU0 BHELLUHNX BBOAHbIX CUrHAsOB.

n @ nl -nv

- 68 = —=—*100%
[min-] nN
| || P . @ .............................................................................................. 1560 (1872)
AN & NV oot mm——— 1500 (1800)
P
0 10 20 30 40 50 60 70 80 90 100 [%]
PucyHok 6. Cmamuka yacmombi 8paueHusi
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@ CrtaTtuka 4acToTbl BpalleHus ¢ nosbieHnemM 4% (0S)

® ®PYHKUMS CTATUKM YaCcTOThI BpaLLeHus
nl — 3agaHHOe 3Ha4YeHne YacToTbl BpalleHns npy paboTte ABuratens 6e3 Harpysku
nv — 3agaHHOe 3Ha4eHve YacTOoTbl BpaLLeHWs B PeXXUMe NOMHOW Harpys3ku

nN — yacToTa BpalleHus asuratens

10.6.2 YacTuyHaa NMHUA aKTUBHOW Harpy3ku (OAHOBPEMEHHbIN PEeXUM)

B cTraHgapTHOM mcnonHeHun yactnyHow nuHum Harpy3sku INNIO Jenbacher kaxgpin arperat
CUrHanM3mpyeT NPON3BEAEHHY UM MOLLIHOCTb BbIXOAHbIM MA-CUrHaNoM v permcTpupyeT CPeLHHIo0
MOLLHOCTb Bcex apuraternen Yyepes MA-Bxog. Oba curHana Haxoasartcs B gmanasoHe 4...16 MA 1
cootBeTCcTBYIOT 0...100% HOMMHANbLHON MOLLHOCTU COOTBETCTBYHOLLEro arperata. MoxeT HacTpanBaTbCs
NPOLIEHTHOE pacnpegeneHne mexay apuratenamu (CTaHgapTHast HaCTPOoWMKa: paBHOMEPHOE
pacnpegernenue). Npun NOAKMHYEHNN/OTKITIOYEHNN 04EePEOHOro ABMraTens MOLWHOCTb yBenunBaeTcs/
CHWXaeTCcsl N0 BPEMEHHOMW NTMHENHOWN XapaKTepUCTUKe

Mpwv ncnonb3oBaHUM STOTO BapuaHTa YacTUYHOW JIMHUM Harpy3Kku Ha YCTAaHOBKaxX C ABUraTensiMy pasHbiX
npovs3BoanTenei OOMKHbI YYUTbIBATLCA pasHble MacLuTabbl 1 BXOAHbLIE COMNPOTUBMNEHUS BXOOOB U
BbIXO[JOB CUCTEM ynpaBneHusa asuratenein. CrnedyeT yYnTbiBaTb, YTO BO3HMKAIOLLME CHUKEHUS!
MOLLHOCTM Ha ABWrartene BRUSIOT Ha pacrnpeaenieHne MOLLHOCTH.

10.6.3 YacTruyHaa NnMHUA peakTUBHOW Harpy3ku (ctatuka HanpsikeHus, voltage droop)

CTtaHumm ¢ HeCKONbKMMW ABUraTENAMMN NOCTaBAAIT HEObXoaNMYI ANd noTpedbuTenen peakTUBHYO
MOLLHOCTb paBHOMEPHO OT BCEX BXOASLLMX B CETb reHepaTopoB. PacrnpeaeneHve ocyLLecTBseTcs
Yepes HaCTPOUMKY «CTaTUKM HanpsxxeHusi». [1pn aToM HacTponka BCex reHepaTopoB N0 HOMUHANbLHOMY
HanpsHKeHWI0, CTaTUKe HanpsKeHus (TMNMYHoe 3HadeHne 3 %), «KKONeHy HanpskeHns» (HavanbHas
TOYKa, KPYTU3HA, 3aepXkKa) n BpeMeHun peakumm APH gomkHa 6biTb ognHakoBon. OTnnyme HacTpoek
MOXET MPUBECTU K CKOMNBXEHMIO NOMOCOB U NOBPEXAEHNIO reHepaTopa. B kayecTBe anbTepHaTyBbI
MOXeT ObITb 3aaH BHELLHWIA KO3 MULMEHT KOPPEKLMM HANPs>KEHUS OT CUCTEMbI yNpaBrieHus
peakTUBHOW Harpy3kon. 3TO 3HavyeHne orpaHnynBaetcs ananasoHom 90-110%. Takke orpaHuymBaeTcs
MaKkcMMarnbHoe BO3MOXHOE U3MEHEHWEe BHELUHErO BBOAHOMO 3Ha4YeHUs C TeHeHUEM BpeEMEHU
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PucyHok 7. PacrnipedeneHue peakmugHOU Hazgpy3Ku

® HepoBo30yXaeHHbIN pexuM reHepaTtopa  |(® [MepeB03by>XOEHHbIV PEXUM reHepaTopa
® Mpnem ©) OTpava
® CraTtuka HanpskeHus ¢ noBbileHnem 6%
(ctangapTHO 3%)
Ug HanpsikeHune reHepaTopa lq PeakTuBHbIV TOK reHepaTopa (peakTuBHas
MOLLHOCTb)

10.6.4 Cuctema ynpaBrieHUsi Harpy3Kkomn

Korga B 04HOM CeTM y4acCTBYHIOT arieKkTpoarperatbl pa3nnyHoro Tuna (ra3oBble 1 An3enbHbIE ABUraTenu,
rasoBble TypOUHbI, reNMOyCTaHOBKN, rMAPOTYPOUHBI, BETPsiHble TYypOuHbI U BaTapen) unm xoTs Obl
HECKOINbKO arperatoB OOHOro Tuna, Takyl CeTb Ha3bIBAIOT MUHU- UMY MUKPOINEKTPOCETHLI0. B Takmx
cny4asx Henb3st 0bonTMch 6e3 MogenupoBaHKsa ceTu; LienecoobpasHo NCnonb3oBaThb
3HeproHakonuTenu. Ha cragumn aHanmaa KOHKPeTHbIX MPOEKTOB HEOOXOANMO y4ECTb TakMe BXOAHbIE
OaHHbIE CUCTEMBI, KaK MHEPLIMOHHOCTb OTAENbHbIX ANIEMEHTOB U NepeAaToyHble yHKLUMN AN
ABUraTens, perynatopoB v reHepaTopa. 1o 3TuM JaHHbIM MOXHO BblOpaTh OOUH M3 OMMCaHHbIX Bbille
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MM NHOW MeToA NpUcoeqUHEHNA Harpy3kn n noOCTpoOnUTb MoLeslb MUKPOCETH. K ocobeHHO cTaburbHbIM 1
MOLLHbIM 6a30BbIM reHeparopam 3Heprun, HaxogALnMca B pexxmmMme peryrimposaHua rno 4actoTe
BpaLleHnd, MOoryT nogkrno4aTtbCA MeHEE MOLLUHbIE arperatbl B peXXnmMe perynmposaHna no MOLLHOCTU.

OcHOBHOE MpaBuIo B AaHHOM CrlydYae: COOTHOLWEeHMEe MHEPLMOHHOCTY Moayren He meHee 2:1. Ecnn k
yCTaHOBKe MpeabsBhsaloTCs BbICOKME TEXHMYECKMEe TpeboBaHNs, XapakTepUCTUKN AOMXKHbI OblTb
NpOBeEpPEHbI NyTEM MOOENUPOBaHUS.

Ons NPpUMEHEeHUA BbILLECTOSLLIEN CUCTEMDI ynpasrieHnA Harpy3K017| MOXET MUCMNOJ1Ib30BaTbCA BXO4 AJA
NOAKIKYEeHNA BHELWIHErro 3agaHHOro 3Ha4eHnAa cMeleHnd 4acTtoThl BpalleHUA. Cnep,yeT Yy4nTbiBaTb, YTO
BO3HMKaloLMe CHMXeHNA MOLWHOCTK Ha ABuratene BegyT K orpaHn4eHnio BHELWWHNX BBOAHbIX CUTHAI10B.
TeKyu.l,ee MaKcMmMalribHOe BO3MOXHOE MOBbILLUEHNE Harpy3kn And otaenibHOro Asuratena BbiBOAUTCA B
Ka4yeCTBe BblXO4a CUCTEMbI ynpaBrieHnAa OBuUratend. |_|pl/l 9TOM Yy4UTbIBAKOTCA BCE aKTyallbHble
COKpaLleHnA MOLLHOCTN.

10.7 [laHHbIe, Tpebyowme oco60ro BHUMaHus

10.7.1 CocTosiHMe BbikntovyaTenemn Kak nokasaresib paboyero COCTosiHus — 3agepxka

TeKyu.l,ee COCTOdAHME ABUraTeNA PermcCTpnupyeTca rno oTee€Ttam OT BblKIKOYaTeNA reHepartopa u
BblkItoyaTens cetn. B 0cobo BaXxkHbIX nepexoaHblX COCTOAHUAX OJ1A CBOEBPEMEHHOIO akTMBMPOBaHUA
perynmpyrLmnx (byHKLI,VIVI HeobxoQMM MakcUmarnbHO CKOprVI OTBET BbIKNtOYaTeNen.

B onpepeneHHbIX yCrnoBuax akcniyataunm MMeHHoO Takomn He3aMep,J'II/ITeJ'IbeIl7I OTBET 3aTpyaAHUTENEH.
Cnep,yeT Y4nUTbiBaTb, YTO MOIyT UCMNOJIb30BATbCA TOJIbKO BbIKITHOYaTEN I HU3KOIo U cpeaHero HanpsaxeHus
¢ cobcTBEHHBIM BpemeHeM <60 mc. Ecnu 9T oTBeTHbIe coObLeHnsa nepeatoTces Yepes
OONOMHUTENbHbIE pene unu BeillecTosilwme cuctemsl ynpasneHus (MO), BO3HMKaOT AONOMNHUTENbHbIE
HexxenaTesbHble 3a4epXKKU. Yxe yaBOoeHne COOCTBEHHOIO BpEMEHM BbIKIOYATENST MOXET MPUBECTU K
OCTaHOBY ABUraTens 1M3-3a CIULLIKOM BbICOKOW 4YacTOThbl BpallleHMsl B NpoLecce nepexona ot
napannenbHOro pexuma B aBTOHOMHEIN C Manow Harpy3koi. 1o 3Tol NpuyYnHe oTBETHbIE COODLLEHNS
BbIKMoYaTENen JOMKHbI BCEr4a BbIBOAWUTBLCS HAMPSMYHO B CUCTEMY YNpaBAeHUs MOAYNS.

10.7.2 HensBecTHbIe Harpy304Hble YCIOBUSA Y 3aKa34MKOB — EMKOCTHbIE Harpy3Ku:

BbiCcOokOe COOTHOLLEHME MHOYKTUBHBIX M EMKOCTHbIX HAarpy3oK (Hanpumep, B HUXKHEM [uanasoHe
Harpysku, koraa nogkmnoyeHbl BCe KOMMEHCALMOHHbBIE YCTAHOBKN) MOXET NPUBECTU K
HenpeaycMOTPEHHOMY POCTY Harpy3ku Ha reHepaTtop, K CKOMbXEHMIO MOSIOCOB U MOBPEXAEHNIO
reHepatopa. lNoatomy Heobxoanmo obecneynTb Takne ycrnoBusi, 4ToObl reHepaTop Bcerga pabortan B
WHOYKTMBHOM AuMana3oHe. Hauxydwue cyeHapuu MOXHO UccregoBaTb NOCPEACTBOM aHanmaa
YCTOMYMBOCTU CETMU.

10.7.3 PerynupoBKa ceTeBOro noTpeoneHus

Korga aktyanbHas noTpeGHOCTb CHabkaeMol YCTaHOBKW PErMCTPUPYETCS B TOUKE Nepeaayn
3M1EKTPOIHEPTUM, PETYNINPOBKA CETEBOIO NOTPEDBIEHNSI MOXKET OKasaTbCsl LiefliecoobpasHon kak ¢
TEXHUYECKOW, TaK U C SKOHOMUYECKOW TOUKM 3peHust. [pn 3ToM pernctpmpyemasi MOLWHOCTb
obecneunBaeTcsa ABUratenemM BHyTPEHHENO CropaHnst BNOTb A0 ONpeaeneHHon HeobXoAMMON pasHuLbl,
BCIeACTBME Yero nonyyaetcsa 6onee msarkas (6e3 pbIBKOB) XapakTepUcTuKa nepexoda U3 CETEBOro B
ABTOHOMHBIN pexumM paboTsbl.

10.7.4 BcnomorarternibHble CUCTEMbI

Mpu 3anycke asuratenen MNP 6 n 9 B pexxmme pe3epBHOro 3N1EKTPOCHaXeHNs1 NPOAYB BbIXOMHOIO
TpakTa He NPOBOAUTCS.

B aToM criyyae MakcumarnbHOe BpeMsi OT 3anpoca pe3epBHOro afeKTpocHabXeHust 40 Havana 3anycka
asuratengd (,EI,BI/IFaTeJ'Ib BpaLIJ,aeTCFl) onpenendeTca npexae Bcero npoaosnkKnTeribHOCTbo
npeaBapuTesribHOro cMasbiBaHNA ONA KOHKPETHOro npomn3BoaCcTBEHHOIO paaa.
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11 M'paHnyYHbIE yCcrnoBus

11.1 HomMmuHanbHasa Harpy3ka gBuraTens

HomunHanbHasa Harpyska gnsi Bepcumn gBuratensi, ykasaHHasi B NpOAYKUMOHHON nporpaMmme, JoSbkHa ObITh
OTKOPPEKTUPOBAHA No COOTBETCTBYIOLLEN AnarpamMmme CHKeHus. [NonyvyeHHoe TakuMm 06pa3oM 3HadeHne
n aBnseTcs peanbHon BenuunHon 100 % HOMMHaANBLHOW Harpysku, KOTopas NCNoNb3yeTcd B AMarpaMmmax
MOLLHOCTU Kak 6a30BbIi NapameTp.

dPopcupoBaHHbIe BEpCcUY ABUraTenen B aBTOHOMHOM pexnme paboTaloT C MCXO4HOW HOMUHAIbHON
HarpysKomn.

Ons arperaros, pa60Tarou.u/|x Ha HECKOJIbKMX pa3fiM4HbIX ra3ax uin Ha cMmecu rasos, gonyCctuMbl TOJTIbKO
T€ HOMWHallbHbl€ HaArpy3ku, KOToOpble COOTBETCTBYHT UCMNOJIb3YyEMOMY rasy.

11.2 YpoBeHb aMMCCnM ra3oBbIX gBUraTenemn

HesaBuncrMMO OT TOro, kakme TpeboBaHUS N0 YPOBHIO SMUCCUN MPeabsBASOTCA K NapannenbHoMy
pexvumMmy paboTbl, B aBBTOHOMHOM PEXMME aKTUBHAs PeryrimpoBka aMUCCUN OrpaHnYnBaET COAEPXKaHe
BpeOHbIX BELLECTB B Bbixone Ha yposHe 500 Mr/HM® @5%02 NOx. OnpeaeneHHbIM napaMeTpom
CUCTEMbI YNpaBeHnsl ABUraTeNEeM MOXHO 3a4aTb aBTOMaTUYECKOE NepeKntoveHe Ha 6ornee BbICOKUI
YPOBEHb 3MUCCUM NP NEPEXOAE B aBTOMATUYECKUIA PEXMM. DTO BEAET K HEKOTOPOMY YITyYLLEHWIO
perynmpyemMocTy YCTaHOBKM BO BCEM AMana3oHe MOLLHOCTM, YIyYLIEHWIO XapakTepUCTMK Npu
NOAKIIOYEHUN HArpy3Kkn 1 NOBbILLIEHNIO KOShULIMEHTA NCMONb30BaHUS. [1ns napameTpoB Takoro
nepekntoYeHns npegycMoTpeHa BO3MOXHOCTb M3MEHEHUs!, He06XOANUMOCTM B 3TOM, OAHAKO, HeT.

Ecnu ypoBeHb 3MMUCCUM JOMKEH BbITh HUXE YKa3aHHOTo 3HaueHus:, Hanpumep, 250 mr/Hv® @5%02 NOX,
HeobX0AMMO crneLuuanbHoe paspeLleHme.

11.3 YpoBeHb aMuccum ausenbHbIX ABUraTeneun

W B napannensHoMm, 1 B aBTOHOMHOM peXuMax paboTbl AN3eNbHbBIX ABUraTene NpeaycMoTPEH OONH 1
TOT e ypoBeHb amuccumn. OH COOTBETCTBYET nokasatensm Beiopoca OI' BcemypHoro 6aHka ans
CTauMOHapHbIX arperaTos, TO ecTb MakcumyMm 1460 mr/m® NO,. [1na 4OCTMKEHUSA 3a4aHHbIX Lenei
OTHOCUTESTbHO 3MUCCUM Tabnuubl yNpaBieHns HacTpanBaloTCs B aBTOHOMHOM pexunme.

11.4 TemnepaTtypa oxnaxgarowen cMecb BoAbl, TeMneparypa cmecu

[narpaMmbl HapalLMBaHUS/CHDKEHUST HArpy3KkU AeiCTBUMTENbHbI AN TOW TemnepaTypbl CMecu, KoTopasi
yKasaHa B NpoayKLMOHHOW nporpammMe. CHUXeHVe TeMnepaTypbl CMEeCcU yy4yllaeT XapakTepucTuku
YCTaHOBKM MY NOAKMIOYEHNM HArpy3KU U MOBbLILLIAET TEM CaMbiM KO3IPMULMEHT UCMONb30BaHMS.

11.5 MoMeHT 3axuraHmsa/CMHXpoOHU3aLms BrpbICKa

as3oBble gBurarenu

MOMEHT 3axuraHusi B aBTOHOMHOM pexunme 3afaeTcs Ha 2° Hbke napannensHoro pexuma. [uarpammeol
HapaLMBaHNS/CHUKEHWS Harpy3kvu 4eNCTBUTENbHbI ANS NPUHATBIX MO YMOMYaHWIo, CTaHAAPTHbIX
3HaYeHU MOMeHTa (MNu yrna) 3axxuraHusi.

OusenbHble agBUraTenu
B amsenbHbIX ABUraTensix MOMEHT 3aXKUraHus COnocTaBuM C CVIHXpOHVI3aLJ,VIel7I BrpbICKa.

CospaHo: Fallzberger F. OtBeTcTBeHHbI: Kopecek H. [ata ytBepxaeHus: 31.07.2019
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11.6 TemnepaTtypa BcacbiBaeMoro sosayxa

ﬂl/larpaMMbI HapaLLI,I/IBaHI/IFl/CHM)KeHI/Iﬂ Harpys3ku OEeNCTBUTENbHbI AN TON TemMnepaTtypbl BCaCbiBaHUA,
KOTOpasA yKasaHa B ﬂpOﬂ,yKLl,I/IOHHOIZ nporpamMmme. CHwmxeHune TeMnepartypbl BCaCblBaHNA BeOET K
YNy4LlEeHN0 XapaKTepPUCTUK NOAKITIHEHNA HArpy3Ku.

11.7 NMpoTuBoaaBneHue BbIXsiona

lD,VIanaMMI:I HapaLIJ,VIBaHVIFI/CHVI)KeHVIFI Harpys3ku OEeNCTBUTENbHbI ANS MakcMMarbHOro npoTnBodaBI1EHUA
BbIxfiona 60 M6ap. Bonee Hu3koe npoTmnBodaBJiIEeHUE yIydllaeT XapaKTepUCTUKMN NOAKITHYEHNA HAarpy3Kku.

11.8 ABTOHOMHbIN peXuM nNpu pabote Ha 6uorase, CBaNOYHOM U KaHaNU3aLMOHHOM
rase

[nsa nBuratenen NPon3BoACTBEHHbIX PSAoB 2, 3 1 4 ncnonb3oBaHne buorasa, cBanoYHOro un
KaHanmn3aLMoHHOro raza B aBTOHOMHOM pexume He TpebyeT cneumanbHoro paspeluenus. Mpu
MCMNomb30BaHNM MoAyren, paboTatoLmx Ha ra3e ABYX BUOOB, HEOOXOAMMO BbISICHUTL OCOOEHHOCTHU
NpoeKTa B CBSI3M C pa3HOW KarnopuHOCTbIO rasa. [ns paboTbl Ha CMellaHHOM rase, paBHO Kak U CMeHe
rasoB Ha xofy, B aBTOHOMHOM peX1MMe HEOOXOAMMO cneumanbHOe paspeLleHie.

B npouecce nepexoga oT napannensHOro K aBsTOHOMHOMY pexunmy paboTbl AOMKHbI ObITb COBNIOAEHDI
TpeboBaHusi K MOCTOSHCTBY KadecTBa v gaBneHus rasa (cm. TA 1000-0300).

an 3arnycke 13 00€eCTOYEHHOro COCTOSIHUS MUTaHWE ra3oBOro KOoMMpeccopa OOJIKHO ObITb 0becneyeHo
OT BHELUHEro MCTOYHUKA.

M3-3a HeCTabunbHOCTM NOCTYMNEHNS ra3a UCNONb30BaHNe ra3oBbIX ABMratenien B aBTOHOMHOM peEXume
paboTbl Ha NMtoboM rase, Kpome NPUPOAHOro, 3anpeLleHo, ecnn aTK ABUraTenu criyxart anga obecneyenns
3NEKTPONUTaHNEM CUCTEM XM3HeobecneveHus!

11.9 Nopaya rasa

OkcnnyaTaumnoHHbIE CBOWCTBa arperatoB obecneynBaroTcs TONbKO Npu cobnogeHnm ctabunsHoro
KayecTBa 1 NOCTOSIHHOrO AaBneHus nogayuv rasa (TA 1000-0300).

[na obecneyeHnss BO3MOXHOCTM 3anycka Modyns u3 06eCTo4eHHOro CoOCTOsHMSA Heobxoauma nogada
rasa Hagnexaktlero Ka4ecTBa nof AOCTaToOYHbIM AasneHneM. [JomkHo BbiTb Takke obecneyeHo
H6ecnepebonHoe anekTponMTaHne pacnonoXeHHbIX BNepeamn no IMHUN OCHOBHbIX ra30BbIX KNnanaHoB.
Ycnosus gonycka K 3anycky n3 06eCTo4eHHOro COCTOsIHWSA ABuratenemn nponsBoACTBEHHOMO psaa 6 ¢
dopkamepou, KOTOPbIM HY>XHa NpeaBapuTenbHas cMaska 1 3anyck NoAnUMTOYHOro Hacoca, ByayT
ykasaHbl B nporpamme npogykumm (c 2012).

HOSTOMy npu pa60Te Ha HECKOJ1bKMX radax Aalid aBTOHOMHOIO peXxXnmva OOJIKEeH ObITb npeaycMoTpeH
CaMblll HAAEXHbIN B YKa3aHHOM CMbICIie ras.

11.10 NMNopgauya gusenbHoOro TonnMBa

OkcnnyaTaumnoHHbIE CBOWCTBa arperatoB obecneymBaroTcs TONMbKO Npuy nogaye COOTBETCTBYHOLLENO
ON3enbHOro ToMnMBa B AnanasoHe 3adaHHbIX npeaernbHbix 3Hadenn (TA 1000-0001).

Ob6ecneunTb CNOCOBHOCTL ABUraTens K 3anycky M3 06eCToOYEeHHOro COCTOSIHUA MOXHO TOSBbKO B YCITOBUSIX
COOTBETCTBYIOLLENO KayecTBa AM3ENbHOro TOMnmBa.

11.11 NeHepaTop

I'Io,u,Kmoqume/Hapau.MBaHMe Harpys3ku conpoBoXXgaeTCA npoBasioM 4aCTOThbl BpaLleHUA. [ns Toro,
4yTOObI 3TOT nposarn He Bbllles 3a npeaenbl perynmpyeMocT aHHOIro Kracca, HanpsdXeHue reHepartopa
HaMepeHHO ANHaMUN4YeCKN NOHWMXatoT No HUCxXo4sLWeN NMHENHON XapaKTepUCTUKe. Ons YCTAHOBOK C
HECKONbKMMMK ABUraTensimm ocobo BaXkHa MOEHTUYHas HaCTpOVIKa Takom XapaKTePUCTUKN OnA BCeX
arperartos.
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HacTtpoiika HucxoasiLel XxapakTepuCcTUKN HanpsKeHUsi reHepaTopa (MOMEHT 3anycka U KpyTuaHa)
onpegerneHa no ctaHgapTy I1ISO 8528-5. [Insa INNIO Jenbacher GmbH & Co OG ucnonbe3aytotcs

yKa3aHHble HXKe HaCTPOMKN.
OOGbIYHbIE HACTPONMKM Ha MpUMepe ABYX arperaToB C PasnuyHOW HOMWHAarNbLHON YacTOTOM BpaLleHus:

1500 MuH" reH. ycT. 1800 MuH" reH. ycT.
1500 — 1470 mun™ 1800 — 1764 muH™ HomuHanbHoe HanpspkeHne
1370 muH™’ 1644 My’ 0,9 HOMWHarBLHOrO HaMPSPKEHUS

nnn IOCTPaUUA «KOoreHa HanpsXeHUusa».
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PucyHok 8. Npaghuk 3asucumocmu mex0dy YyacmomoU U HarnpsiKeHUuem
U [%]|HanpskeHune [% OT HOMUHAmNbHOro @ |«KoneHo HanpspkeHusa»
3HayeHus)
f [%]|YacToTa [% OT HOMMHAaNBHOro 3Ha4YeHus] ®@|KpyTnsHa

Mpw cornacoBaHunM ¢ NOTPEOUTENSAMM MOXKHO NOAHSTL «KoreHoy» cBepX 100 % HOMUHarbHOW YacToTbl
BpaLleHus (MyHKTUPHAas NMHKSA) ANsi NOBbILWEHWS CTabunbHOCTM ABUraTens.

12 MpunoxeHune A. NMapameTpbl oueHKU 3hpPeKTUBHOCTU paboTbl B aBTOHOMHOM
pexunme

A.1. YacToTa reHepaTopa

Ha cTtatuyeckve n guHaMmmyeckme nokasaTenun YacToTbl BIUSIET BECb KOHTYP PerynupoBaHus (cuctema
perynMpoBaHns ABUraTensi, XapakTepucTuKX ABUraTernsi, MOMEHT MHepLMU Macc 1 T.4.).
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Ha pwuc. 9 npeacraBneHbl CyLeCTBEHHbIE NapamMeTpbl OLLEHKM CTALNMOHAPHOW U HECTaLMOHapHOW
XapaKTepUCTUKKM YacToTbl arperata cornacHo ISO 8528-5. XapakrepucTtuka 4actoTbl B KaXJ0M crydae
oTobpaxkaeTcs nocrne NonoXUTENbHOro U OTPULLATENBHOIO CKayka 3a4aHHOro 3Ha4YeHus YacTtoThl (speed
droop). MNokasaTenu npuBefeHbl B Tabnuue 2.

fd,max

f [Hz]

fd,min

t[s]

PucyHok 9. Xapakmepucmuka peaynupogaHusi 4acmomel

flYacTtoTa t|Bpems
@ |C6poc Harpy3ku @ |HapawmBaHue Harpysku
MapameTpbl Cumson |Ep. Onucanune
n3mepeH
msa

[nana3oH OTKNOHeHUs a; % [nanasoH 4acToT BOKpPYr YCTaHOBUBLUENCS YacTOThI,
YacToTbl ANs onpeneneHns B KOTOpPbI OCTAaTOYHO BXOAMT YacToTa B Nepuos
NPOLOSMKNUTENBHOCTHN 3a/laHHON NPOAOIMKUTENBHOCTU perynmpoBaHns
perynupoBaHuns nocre HapallMBaHNSA NN CHKEHUS Harpy3sKHu,

BblpaXXEHHbIN B MPOLEHTaX OT HOMUHASTbHON

Y4acToThbl.

A
oy = %100
fr

MoCTOSAHHBIN AnanasoH Bs % Inana3oH konebaHusi 4aCcTOTbl BOKPYT MOCTOSIHHOMO
yacToT cpefHero 3Ha4YeHust NPy NOCTOSTHHOM MOLLHOCTMU,

BblpaXKE€HHbIN B NPOLEHTaX OT HOMUHAaIbHON

4acToThbl.
MuHumanbHoe oTknoHeHue |(fy i, My MWHUManbHO JONYCTUMOE OTKIOHEHMNE YacToThl
4acToThbl nocre BHe3anHoro NpMpocTa HarpysKku.
MakcumansHoe OTKIoHeHUE (fy ., My MakcrmanbHO 4oMyCTUMOE OTKIOHEHNE YacTOThbl
YacToThbl nocrne BHE3anHOro CHMXXEHUST Harpy3ku.
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[rHamuyeckoe Of 4yn % BpemeHHasi pa3HuLa YacToTbl MeXAy MUHUMaIbHbIM
(BpeMeHHOEe) OTKIOHEHNE OTKIIOHEHWEM YacTOTbl U HOMUHANbHOW YacToTOW
YacToThl (OT YaCTOTbI CETH) rnocrie BHE3anHoro npupocTa Harpy3ku BO BpeMst
nocre npupocTa Harpysku npoLecca perynMpoBaHusi, BolpaXKeHHasi B MpoLieHTax
OT HOMMHAIBHOM YacToThl.
Henb3sa gonyckaTb NpeBbILLEHNS AUMHAMUYECKOrO
OTKIIOHEHUS YaCTOTbl OT JOMYCTUMOIO OTKIOHEHUS.
[rHamuyeckoe Of* 4y % BpemeHHasi pa3HuLa YacToTbl MeXAy MakcuMasibHbIM

(BpeMeHHOE) OTKITOHEHME
YyacToTbl (OT YaCTOTbI CETH)
NOCIe CHYDKEHUSI Harpy3ku

OTKIIOHEHWEM YacTOTbl U HOMUHANbHOW YacToTOW
rnocrie BHE3aMHOIO CHKEHWUST HAarpy3Kku BO BPEMS]
npoLecca perynMpoBaHusi, BolpaXKeHHasi B MpoLieHTax
OT HOMMHAIbHOM YacToThl.

Henb3sa 0onyckaTb npeBbllUEHNA OMHAMNYECKOro
OTKITOHEHUA YaCTOTbl OT 4ONMNYCTUMOIO OTKITOHEHUA.

Bpewmsi perynvpoBaHus ti o c Bpems mexay BHe3arnHbIM NpUpPOCTOM Harpysku u
YyacToTbl Mocre npupocTa OCTaTOYHbIM BXOXXAEHMEM YaCTOThbl B MOCTOSIHHbIN
Harpyskm WHTepBan gonycka.

Bpewmsi perynvpoBaHus t; ab c Bpemsi Mexay BHe3arnHbIM CHIDKEHUEM Harpy3ku v

YacTOoTbl MOCIE CHUXKEHNS
Harpysku

OCTaTOYHbIM BXOXOEHMNEM YACTOThbl B MOCTOSIHHBIN
WHTEpBan gonycka.

A.2. HanpsixeHue reHepaTopa

Ha xapakTepucTuKy HanpskeHnsa arperaTta BNMsiET, B OCHOBHOM, XapakTepUCTUKa HanpsXKeH s
reHepartopa, u perynatopa HanpskeHust (Npy onpegeneHHbix obctoaTenscTBax). Ha cratnyeckyro
XapaKTePUCTUKY U OCOBEHHO Ha ANHAMNYECKYHO XapaKTePUCTUKY B HOMUHANbHOM AManas3oHe BrMsioT
Takke cTaTuveckas u guHammnyeckasi YHaCcTOTHbIE XapaKTePUCTUKIN arperata. OTo Takke 3aBUCUT OT
MHOMBMAOYyanbHbIX NapaMeTpoB arperaTta. Ha puc. 9 nokasaHbl npeaenbHble 3HaYeHNsT HanpsXXeHus
nocrie NosIoXUTENbHOro U OTpULATENBHOMO CKayvka 3a4aHHOro 3HavyeHus HanpskeHus (voltage droop).

CospaHo: Fallzberger F.
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Ud,max

u[Vv]

lJd,min

t[s]

PucyHok 9. Xapakmepucmuka peaynupo8aHusl HarnpsiKeHusi

U|Hanps»keHne

t

Bpewms

@ |C6poc Harpy3ku @ |HapawmBaHne Harpysku
[nana3oH OTKNoHeHUs AU B [nana3oH YyacToT BOKPYr yCTaHOBUBLLENOCS
HanpsaXXeHna ong HanpsxeHua, B KOTOprI7I OCTaTO4YHO BXOOUT HanpsXXeHune
onpegeneHns B Nepuop, 3a4aHHON NPOAOIHKUTENBHOCTMN
NPOAOIIXKNTENTbHOCTH perynmpoBaHnda nocre HapawmnBaHna Nnm CHUXeHUA
perynmpoBaHus MOLLHOCTH, Bblpa)KeHHbI B BonbTtax.
U,
AU=2U,, x—
100
CraTtunueckne konebaHus oU % MakcumanbHoe OTKIIOHEHUE HaMNPSKEHUs OT
4YacToThbI HOMWHAIBLHOIO HaMNPsPKEHWsI NMOCne 3aBepLleHns

AVHaMUYeCKMX NMPOLIECCOB B AMana3oHe OT XONoCToro
XoAa A0 HOMUHAIbHON MOLLHOCTY C Y4€TOM BIIUSIHUS
HarpeBa v xapakTepuCTVK/ YacToThl arperaTa.

CraTtuyeckoe OTKIOHEHME Hanpsa>XeHna BblipaXaeTca B
npoueHTax OoT HOMUHaNbHOIo HanpsAXXeHnaA:

8U5t _ iust.max _Ust,min %100
U,
MuHumMansHoe oTknoHeHve Uy i B MwuHMManbLHO JONYCTUMOE OTKIOHEHNE HaNPSXKEeHUS
HanpshkeHus nocne BHEe3amnHoro NpupocTa Harpysku.
MakcumaneHoe oTknoHeHve (Ugq.. |B MakcrmarnbHO 4oMYyCTUMOE OTKIOHEHNE HAMNPSPKEHUS
HanpshXeHus nocrie BHE3anHOro CHMXXEHUsT Harpy3Kku.
[vHamunueckoe (BpemerHoe) |dU,, |% PasHuua mexay MuHMMansHbIM npegernbHbIM

OTKITOHEHWEe HanpsKeHns
(nocne npupocTa Harpysku)

3Ha4YeHneM HanpsxxeHna nocrie BHe3arnHoro noBbilLeHnA
Harpysku un npenesnbHbIM 3Ha4eHneM HOMUHalribHOro

CospaHo: Fallzberger F. OtBeTcTBeHHbI: Kopecek H.
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JENBACHER

TA 2108-0031
ABTOHOMHBIN PEeXUM

HanpshKeHNs OTHOCUTENbHO NPEAENbHOr0 3Ha4YEHUSA
HOMWHAIBHOIO HaMNPsPKEeHNs1. YKa3blBaeTCs B NPOLIEHTax
OT HOMMHAINBHOTO HaMPSPKEHWS.
AuHamnueckoe (BpemerHoe) [8U*y,, |% PasHuua mexay MUHMManbHbIM NpeaeribHbIM
OTKIOHEHWEe HanpsiKeHus 3HaYeHMEM HanpsiKeHWs Nocre BHe3arnHoro CHXKeHns
(nocne CHWXeHUs Harpyskm) Harpysku v npeaenbHbIM 3Ha4eHeM HOMUHAIbHOTO
HanpshKeHUs1 OTHOCUTENbHO NPEAENbHOro 3Ha4YeHUs
HOMMHAINbLHOIO HaMNpPsPKeHNs1. YKasbiBaeTcs B NPOLIEHTax
OT HOMMHAIBHOTO HaMNPSKEHWS.
Bpewms perynupoBaHus tu c Bpemsi Mexxay BHe3anHbIM NPUPOCTOM Harpy3ku un
HanpshkeHus nocrne BO30OHOBIEHMEM, A TaKKe MPUCYTCTBUEM HaMNPSKEHMUS
nprpocTa Harpy3sku B Npefenax CTaTU4eckoro OTKMOHEHWS C y4ETOM
BPEMEHN PErynmpoBaHns 4acToTbl.
MpumeyvaHue: BnvsHMIO NogBepXeHbl BENuYmHa u
BPEMEHHas XapakTepucTMKa AMHAMNYECKOrO U3MEHEHUSI
4YacTOTbl BpalleHusi AoBuraTens.
Bpewms perynupoBaHus tu.a c Bpemsi Mexxay BHE3amnHbIM CHVXKEHNEM Harpy3ku 1
HanpshkeHus nocrne BO30OHOBMEHMEM, A TaKKe MPUCYTCTBUEM HaMNPSKEHUS
CHWDKEHWS Harpy3ku B Npefenax CTaTU4eckoro OTKMOHEHMWS C y4ETOM
BPEMEHN PErynmpoBaHns 4acToTbl.
MpumeyvaHue: BnvsHUIO NogBepXeHbl BENuYmHa u
BPEMEHHas XapakTepucTMKa AMHAMNYECKOrO U3MEHEHUSI
4YacTOTbl BpalleHust AoBuUraTens.
13 OT™meTKa 0 peBU3nUU
Mopspnok nsameHeHumn
MHpek |Oata OnucaHue/uTorn ameHeHun AkcnepTa
c lposepun
6 31.07.2019 |Generelle Uberarbeitung aufgrund der Einfiihrung der Gen2  |Mayer R.
Inselregelung / General adoption due to the introduction of Kopecek H.
Gen2 island operation
5 15.04.2019 |GE durch INNIO ersetzt / GE replaced by INNIO Opoku
Pichler R.
4 19.12.2014 |Anpassung an Diesel / Adaption to Diesel Bacher/Attia
Hirzinger-
Unterrainer
3 05.03.2012 |Uberarbeitung / revision Bilek
Graus
2 16.02.2011 |[Komplette Uberarbeitung / complete revision Provin
Samiento

CospaHo: Fallzberger F.
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