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MNpegncnosne

1 NMOATOTOBJ/IEH O6WecTBOM C OrpaHMYeHHOl OTBETCTBEHHOCTbIO «BUI3CX-BO3OBHOB/IAEMbBIE
NCTOYHNKWN SHEPTNN» (OO0 «BMNI3CX-BN3») Ha ocHOBe COGCTBEHHOrO NepeBoja Ha PYCCKUii A3bIK aH-
rNosi3bl4HONM Bepcun cTaHhapTa, yka3aHHOro B NyHkTe 4

2 BHECEH TexHn4yeckum KoMuTeToM no ctaHgapTtusaunm TK 016 «9neKTpoaHepreTnka»

3 YTBEPX[JAEH VW BBEAEH B AENCTBWE Mpukazom degepasbHOro areHTCTBa N0 TEXHUYECKOMY pe-
ryINpoBaHn0 U MeTposiorum ot 29 HosA6pAa 2019 r. Ne 1287-cT

4 HacTtosAwwmii cTaHgapT ABAsSieTCA MOANMULNPOBAHHBLIM MO OTHOLIEHWIO K MeXAYHapoAHOMY cTaHAapTy
M3K 61400-27-1:2015 «YCcTaHOBKM BeTpO3aHepreTnyeckue. HacTtb 27-1. 3nekTpnyeckne uMUTaunoHHble Mofe-
nn. O6wumne mogenn» (IEC 61400-27-1:2015 «Wind turbines — Part27-1: Electrical simulation models — Wind
turbines». MOD) nyTemMm n3MeHeHUA OTAeNbHbIX hpas. CN0B, CCbI/IOK, KOTOPbIE BblAe/eHbl B TEKCTE KypCUBOM,
a Takxke NyTemM U3MeHeHUs ero CTPYKTypbl AN1A NPUBeAEeHNA B COOTBETCTBME C NpaBuiamMun, yCTaHOB/IEHHbIMU
B OCT 1.5 (nogpasgensl 4.2 n4.3).

BHeceHMe yka3aHHbIX TEXHWUYECKMX OTKNOHEHWIi HanpaB/ieHO Ha y4yeT NoTpebHOCTel HauuoHasbHOM
3KOHOMMKKN Poccuiickoli ®epepauynmn 1 ocobeHHOCTel 06bekTa cTaHAapTM3aunm, xapakTepHbix 418 Poccuid-
cKoli depepauunn.

HanmeHoBaHMe HacToALWero crtaHAapTa N3MEHeHO OTHOCUTe/IbHO HauMeHOBaHUA YyKa3aHHOro mexay-
HapogHoOro cTaHgapTta Ans npuBegeHus B cootBetcTBne ¢ FOCT P 1.5—2012 (nyHkKT 3.5).

CBefileHNs1 0 COOTBETCTBUMU CCbINTIOYHbIX HaLMOHa/IbHbIX Y MEXrocyapCTBEHHbIX CTaHAapTOB MeXAyHa-
poAHbIM CTaHAapTaMm, UCNO/Ib30BaHHbIM B Ka4eCTBEe CCbIIOYHbIX B MPUMEHEHHOM MeXAyHapoAHOM cTaHAaap-
Te. NpuBejeHbl B AONOMIHUTEILHOM NpuaoxeHun JA.

CpaBHeHWe CTPYKTYpbl HacTOsIWero ctaHgapTa co CTPYKTYpOii ykadaHHOTo MexAyHapoAHOro ctaHaapra
npvBeAeHo B AOMNONHUTENBHOM NpunoxeHun b

5 BBEJAEH BIEPBbIE

MpaBuna NPMMEHEHNs HACTOSIWEro cTaHgapTa YCTaHOB/EHbl B CTaTbe 26 dchopanbitoro 3akoHa
OoT 29 uioHa 2015 r. No 162-#3 «O cTaHgapTu3aumn B Poccuiickoii ®epgepaumnn». MHpopmaumsa o6 ns-
MEHEHUAX K HACT OsiLeMy CTaHAap Ty Ny6AnKyeTCsl B eXXerogHom (Mo COCTOSIHUIO Ha 1 AHBaps TekyL,ero
roga) MHPOpPMAaLMOHHOM yKa3aTene «HaunoHaNnbHble CTaHAapThl», a ouLManbHbli TEKCT WU3MEHEHUN
M NOMNpaBOK — B €XeMeCAYHOM MHOPMaLMOHHOM yKa3laTerne «HauuMoHanbHble cTaHgapThl». B cnydae
nepecMoTpa (3aMeHbl) NN OTMEHbI HACTOSILErNO CTaHAapTa COOTBETCTBYHLEE YBegOMNIeHNne 6yaeT
ony6/MKoBaHO B 6/unkaliluem BbINyCKe €XeMeCSAYHOro MHOPMAaLMOHHOIo ykasaTensa «HauuoHanbHble
cTaHgapThli». CooTBeTCTBYlOUWAaa MHpopMaumsa, yBeAOMJIEHNA N TEeKCTbl pasmelalo TCA TakxXe B UH-
hopMaLMOHHOI cucTeme o6LLero No/Ib30BaHUs — Ha oduuManbHOM caiTe ®PefepasbHOro areH TcTBa Mo
TEexXHNWYEeCKOMY PerysimpoBaHuio 1 MeTpoaiorum B ceTu MIHTepHeT (www.gost.ru)

© CrtaHgapTuHdopm. opopmneHune. 2020

HacTosiwmnii cTaHAapT He MOXET GbITb MOIHOCTLIO UM YAaCTUYHO BOCNPOU3BEAEH, TUPAXMPOBAH 1 pac-
npocTpaHeH B KAYECTBE OhmLumManbHOro n3gaHus 6e3 paspelwerus ®egepanbHOro areHTCTBa Mo TEXHUYECKO-
MY perysinpoBaHuio 1 MeTposorum
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(M3K 61400-27-1:2015)

HAULUWOHANBbHGLB N CTAHAOAPT POCCUMCKOMN PELEPALMUNN

YCTAHOBKWV BETPOSHEPIFETUYECKWE
YacTtb 27-1

Oo6wmne MMNTaLMoHHble Mogenu BeTpO3HepreTu4eCckKnx yctaHoBOK,
npucoeanMHEeHHbIX K QHEProCcnMCTOMO

Wind turbines. Part 27-1. Generic simulation models of grid connected wind turbines

fata BBegeHns — 2020—06—01

1 O6nacTb NPUMEHEHWS

HacToAawwnin cTtaHgapT pacnpocTpaHAeTca Ha BeTpPOaHepreTuyeckue yctaHoBku (B3Y), npucoegunHeH-
Hble K 9HeprocucTeme, n yctaHaBnvmBaeT 06W e UMUTaLMOHHbIE MOAEeNn Takux BIY.

Mopenu npegHasHa4yeHbl, Npexje BCEro, ANA OLEHKU BAUAHUA paboTbl BAY Ha sHeprocucTemy, Ans
OLEHKN N3MEHEeHMNsA BbIXOAHbIX NapaMeTpoB BOY npu BO3HUKHOBEHMN BO3MYLLEHWUI B 3HEProcucteme n nsme-
HEHUN NapamMeTpPOB BETPO3HEpPreTuyeckoi ctaHumm (B3C) € y4eTOM BO3MOXHbIX U3MEHEHWNI ApYTruxX BHELWHUX
hakTopoB (Hanpumep, CKOPOCTU BeTpa).

MpumeHeHne mMogernieli orpaHnunBaeTcsa cregyrowmm™:

- NpuBefeHHble B HAacCToAlWEM cTaHgapTe mogenn BOY npegHasHayeHbl 418 nccnefosaHnsa nosejeHus
3HEpProcucTemMbl B NepexoHbiX pexmnmax c onpegeneHnem xapakTepucTuk NpsAMoi nocnefoBaTelbHOCTH OC-
HOBHOW 4acToThl.

MpumevaHnsa

1 OcHoBHol4 YacToToi siBnsieTcs yactota 50 Iy,

2 B HacTosileM cTaHAapTe YyYuTbIBalOT Kak CYMMMETPUYHbIE KOPOTKME 3aMblKaHus, Tak U HECUMMMETPUYHbIE KO-
pOTKME 3aMblKaHWUsA, OAHaKO A/11 HEeCUMMETPUUHBIX KOPOTKMX 3aMblkaHWi 3a4atoTcs TO/IbKO COCTaB/soWwue MpsMoii
nocnefoBaTeNlbHOCTY;

- MOJenun He npegHasHayeHbl AN aHann3a pe3yibTUpyoLleli yCTORYMBOCTM IHEPTOCUCTEM;

- MoAenu npefHasHavyeHbl TONbKO A1 CCNef0BaHNA CUHXPOHHbIX PeXUMOB paboTbl (B3anmogencTauin)
B3Y ¢ B3C (apyrumn B3Y B BOC) n aHeprocucteMoii n He npeaHasHayeHbl ANs UCCNefoBaHUS SABIEHUN,
nponcxoasWmnx B NpoL,ecce CaMOCMHXPOHM3aLNM A0 AOCTMXEHNSA NOMHON CUHXPOHM3auun paboTbl B3Y. BOC
1N 3HEProcucTemsbl;

- MOJeNnn He yuuTbIBalOT Takne ABJIEHUSA, KaK Ha/iMune rapMOHUYECKUX COCTaBNAWUX, Nyfbcauumn u
Apyrve anekTpoMarHuTHble adpdekTbl (cm. [1]):

- MOAenn He BKAOYaloT NoAPO6HbIe pacyeTbl PEXUMOB KOPOTKOrO 3aMblKaHUS.

- MOJenn He NPUMEHNMbI A1 U3YHEeHUS IHEProCUCTeM, B KOTOPbIX MOTYT 6bITb CUTYaLUUn BblAe/leHNUs Ha
M301MpoBaHHY paboTy BOY 6e3 apyrnx UCTOYHUKOB CUHXPOHHON reHepauuu;

- B MOAENAX He yUYMTbIBalOT AUHAMUYECKNEe XapaKTePUCTUKN yCTPOICTB aBTOMaTM4eCkol CMHXPOHM3a-
umn dasbl.

MpumeuyaHne — B uenom gMHamuyeckne CBOCTBA YCTPOCTB aBTOMAaTMYECKOlM CUHXPOHM3aummn dasbl Ha
nopsioK BeNMYMHBI GbICTpee, YeM AUHAMUYECKMEe CBOVCTBA YCTPOCTB yrpasBieHnsl MOLWHOCTbI0 BIY. C 3Toi Toukn 3pe-
HVSA BNVSIHME aBTOMAaTMYeCKOl CUHXPOHM3aLummn asbl NpeHebpexmnmo maso 45 6onblueli YacTy 3HeproyctaHoBok BaY;

-B Mogenn B3Y He BK/OYEHO perynmpoBaHue Mo yacTtoTe. PerysmpoBaHne Mo 4acToTe BK/OYEHO B
Mogenu ypoHs BOC (cm., Hanpumep, npunoxeHue A);

* [N oueHKV NPUMEHUMOCTM Mogesieli cM. Takxke 5.2.

N3paHue oduumansHoe
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- MOAENIN He mpefHa3HadYeHbl AN U3YUYeHUsi OTKIOHEHWUN, 06YC/IOBIEHHBIX U3MEHUYNBOCTbLIO CKOPOCTU
BeTpa BO BPEMEHMW W MPOCTPaHCTBE: MOAE/IM He BK/OUAIT yuyeT Takux sBMeHWl, Kak TypOy/IeHTHOCTb, «3a-
TeHeHue» BIY, cABUT BeTpa U BUXPEBble BO3MYLLEHUS;

- MOAE/IN He NnpeAHasHa4YeHbl AJ151 HeMOCPeACTBEHHOIO ONpPeAesieHUs 3HAYEHU COBCTBEHHbIX BHYTPEH-
HUX PE30HAHCHbLIX Kosie6aHuii BIY.

MpumeuyaHne — lNPOMeECChl BHYTPEHHUX PE30OHAHCHBLIX KOosieGaHnii BOY cyleCTBEHHO HEIMHENHbI, pacyeT
COGCTBEHHbIX YAaCTOT B JIMHENHOM MPUGNXKEHNN ABNSIETCA C/IOXHONM 3ajadveid, 1 ero peannsaums B o6WMX MOAeNsX Mo-
XeT NPUBECTU K HeafeKBaTHOCTU Mogereil;

- MOAenun NpPUMeHUMbI TONIbKO K BOY. NnoaToMy He BK/IlOYaloT cpefcTBa ynpas/ieHNs ypoBHA BAOC vnnn Ta-
KOro [ONOJIHUTENBHOTO 060pYyA0BaHUSA, Kak cTaTuyeckne komneHcatopbl (SVC, STATCOM) u gpyrue ycTpoii-
cTBa. MoJenIMpoBaHue KOTOpbiX OTHeCEeHO K MogenuposaHuto B3C. MogenupoBaHue B3ammogelictsus B3Y
c ycTpoiicTtBamu ynpaBneHnsa BOC Takxe OTHeCeHO K MofennpoBaHuio BOC 1 He BK/IOYEHO B MOoAenn, ycTa-
HaB/iMBaeMble B HACTOsALWEM cTaHaapTe.

Mopenwu, ycTaHaBiuBaeMble B HacToslleM cTaHAapTe, SIBASIOTCA OCHOBON ANA O6LWUX ANHAMUYECKNX
MMUTaALMOHHBIX MoAesnein B3C.

MopAaoK NPoBEPKN MOAeNnn, yCTaHOB/IEHHbIW B HacToslWeM cTaHAapTe, NPUMMeHUM Ans Nobbix mogenei
B3Y. npegHa3HayYeHHbIX A4N1A onpeAesieHna XxapakTepucTuK NpsAMO NocnefoBaTe/IbHOCTU OCHOBHO 4acToThl.

2 HopMmaTuBHbIE CCbINKM

B HacToswem ctaHgapTe Ucrnosib3oBaHbl HOPMATUBHbIE CCbIJIKM Ha cnepyloline ctaHaapTbl:

FOCT 1494 3neKTpPOTexHNKA. BykBeHHble 0603Ha4YeHNss OCHOBHbIX BE/INYMWH

FOCT 18311 N3penua anekTpoTexHnyeckne. TepMUHbI U onpeaeneHnss OCHOBHbIX MOHAT Ui

FOCT 32144 SnekTpuyeckasa aHeprnusa. CoBMeCTUMOCTb TEXHUYECKUX CPeACTB 3/1eKTPOMArHNUT -
Has. HopMbl KayecTBa 3/1eKT pUYeckoli aHeprum B CUCTemMax 3/1eKTPoCcHabXeHNs o6l ero HazHayeHns

FOCT P 51237 HeTpaAuuMoOHHas aHepreTuka. BeTposHepreTunka. TepmMuHbl U onpegeneHns

FOCT P 54418.21—2011 (M3K 61400-21:2008) Bo3o6HoB1iemas aHepreTuka. BetpoaHepretuka. Ycra-
HOBKMW BeTpoaHepretnyeckne. Hactb 21. IamepeHne 1 oueHKa XapakTepuUCTUK, CBA3aHHbIX C KA4eCTBOM 3J/1ek-
TPNYeCKOW aHeprumn, BeTpoaHepreTUYeCcKNX yCTaHOBOK, MOAKIIOYEHHbIX K 3/1eKTPUYECKON ceTun

FOCT P 55589 (M3K 60050-415:2999) MexayHapoAHblli aneKkTpoTexHnyeckuii cnopapb. YacTb 415.
YcTaHOBKN BETpo3HepreTuyeckne. CucTeMbl FreHepupoBaHUA 3/1eKT PO3HEPT UM

FOCT P 58491 3nekTpoaHepreTuka. PacnpegeneHHas reHepaumsa. TexHnyeckne TpeboBaHUA K 06b-
eKTaM reHepaumun Ha 6a3e BeTPO3HEPre TUYECKUX YCTaHOBOK

MpumeuyaHune — Mpu NOMbL30BaHNN HACTOSILLMM CTaHAAPTOM Lie/1ecoo6pa3Ho NPOBEPUTL AENCTBUE CCbITOUHBLIX
CTaHJapToB B MH(POPMALMOHHO crcTeme O6LLEro NOMb30BaHUA — Ha ouLmanibHOM caiiTe PefepasibHOro areHTcTBa no
TEXHUYECKOMY PETYNIMPOBAHUIO U METPOIOMUK B CETU VIHTEPHET WK MO EXerogHoMy MH(OPMaLMOHHOMY yKasaTesnto «Ha-
LMOHa/IbHbIE CTaHAAPTbI», KOTOPbI ONYy6/IMKOBAH MO COCTOSIHWIO Ha 1 iHBaps TEKYLLEro rofa, 1 No BbIMyCcKam exemecsy-
HOro MHPOPMAaLMOHHOTO yKasaTens «HaunoHabHble CTaHAAPTbI» 3a TeKyLWMiA rog. ECnn 3aMeHeH CCbUIOYHbIV CTaHaapT,
Ha KOTOpbIii faHa HeJaTMPOBaHHAsA CCblIKa, TO PEKOMEHYETCS MCNO/Mb30BaTh AEVCTBYHOLLYIO BEPCUIO 3TOMO CTaHAapTa
C y4eTOM BCeX BHECEHHbIX B JaHHYI0 BEpCUIO M3MEHEHWI. ECin 3aMeHeH cCbIIoYHbI cCTaHAapT, Ha KOTopbIli faHa fatu-
pOBaHHasi CCblNka, TO PEKOMEHYETCS MCMOJIb30BaTb BEPCUIO 3TOrO CTaHAapTa € yKasaHHbIM BbILE FOA0M YTBEPXKAEHUS
(NpvHATUA). ECNn Nocrie yTBEPXAEHNSA HACTOALLErO CTaHAapTa B CCbIIOYHbIV CTaHAAPT, HA KOTOPLI AaHa AaTMpoBaHHas
CCbl/IKa, BHECEHO M3MEHEHWE, 3aTparmBaroLLee NosIoXEHNE, HA KOTOPOe fjlaHa CCbI/IKa, TO 3TO NOJIOKEHNEe PEKOMEHAYETCS
NpUMeHsTL 6€3 yyeTa aHHOIo U3MeHeHUs. ECIM CCbITOYHbIN CTaHAAPT OTMEHEH 6e3 3aMeHbl, TO MOIOXEHWE, B KOTOPOM
[AiaHa CCblifika Ha Hero, peKoMeHyeTCst MPUMEHSITb B YaCTW, He 3aTparvBatoLLeli 3Ty CCbIIKy.

3 TepMuHbI 1 onpeaeneHus

B HacTosiwem ctaHgapTe npuMeHeHbl TepMuHbl No TOCT 1494. TOCT 18311. TOCT 32144. TOCT P 51237.
FOCT P 55589. [2]. a TakxXe cnegyrowmne TeEpMUHbI C COOTBETCTBYHOLWMMN onpeaeneHnsamMmn:

3.1 obuwan mmuTaymoHHasa mopenb BIY (wind turbines generic simulation model): mutaynoHHas
Mofenb, KoTopas onucbiBaeT OAUH M3 TUNOB B3Y 1 MoxeT GbiTb HACTPOEHa Ha MMUTaLUIO Pas/INYHbIX Bapu-
aHToB BJY 3aToro tmna ¢ NOMOLbIO U3MEHEHUA NapamMeTpoB MOAe/N.

3.2 cocTaBnfwWan NpAMoONi nocnegoBaTenbHoOCTU (B Tpexda3HoW cucTteme) [positive (sequence)
component (of a three-phase system)]: OgHa U3 TpexX CUMMETPUYHbIX COCTaBAAKLWMNX KAK CUMMETPUYHOM, Tak
N HECUMMeTPUYHOI TpexdasHoi cucTeMbl CUHYCcOUAANbHbBIX BEIMUYUH (HaNpsXXeHUi unm TOKoB) C YepegoBa-
HYeM pas3. NPUHATbLIM B KAYeCTBE OCHOBHOIO, NPV Pas/lIoXeHUN Mo MeToAY CUMMETPUYHbIX COCTaBAOLWMNX.

2
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NMpumeuyaHune — CoOCTaBASOWYO NPSMOI NOC/EA0BATENIBHOCTU BbIMMCSIOT MO hopMy e

£ =j (*L1+ (1)
roe a — oneparop nosopota Ha 120™:
X — tha3Hoe 3HayYeHne CUCTEMHOIO HamNpPsHKeHUS UIN TOKa;
4.1-*2 — KOMMNJIEKCHble MpefcTaaneHnst COOTBETCTBYIOWMX (hasHbIX BEINUMH.

3.3 cocTaBnswasa o6paTtHO nocnepgoBaTenbHOCTU (B TpexdasHoli cucteme) [negative (sequence)
component (of a three-phase system)]: OgHa 13 Tpex CUMMETPUUYHbIX COCTaBASAKOWMNX TpexdasHol Hecum-
MEeTPUYHOW CUCTeMbl CUHYCOMAANbHbIX BEIMYUH (HANPSHXXEeHU uan TOKOB) C YepegoBaHuem das. o6paTHbIM
NPUHATOMY B KayecTBe OCHOBHOTIO, NPV pPa3/IoXXeHNN N0 MeToAy CUMMETPUYHbIX COCTaBNAIOLWMNX.

MpumevaHnsa
1 CocTaBnsitoLyto o6paTHOI nocnefoBaTe/lbHOCTY BbIYUC/ISIKOT Mo chopmyie

*2= [(FU+E282+«£3)- )

2 CocTtaBnsioume O6paTHOI‘/‘1 nocsiegoBatesibHOCTU TOKa UM HanpsiXeHUs MMerT HEeHy/eBoe 3HaydeHue TOJIbKO B
TOM C/nyyae, Korga COOTBETCTBEHHO TOK WM HarnpshkeHne He ABNSATCS cbanaHCcMpoBaHHbIMU. Hanpumep, ecnu dasHbie
BblpaXXeHnA A1a Hanps>XXeHnsa CUMMETPUYHbI, TO eCTb

N=wns>\ (i2=Ue'(e*4*'3>n £ k =Lfe'(e'2"'a>tTO

=(UeB+ + 26n),3=Ug* + + B**)/3=q ®

3.4 cocTaBnslWan HynesBoW nocnepoBaTenbHOCTU (B TpexdasHoW cucTteme) [zero (sequence)
component (of a three-phase system)]: OgHa n3 Tpex CMMMETPUYHbIX COCTaBAAKOLWMNX TpexdasHon Hecumme-
TPUYHOI CUCTEMBI CUHYCOUAANbHBIX BENNYUH (HANPsHXXEeHW UM TOKOB), COBNaalLmnx Mmexay coboii no gase.

MpumeyvaHune — CocTasAOWYO Hy/1eBOW MOC/1eA0BaTE/TbHOCTU BbIYMC/IAIOT MO cbopmyne

£0 Aa{ii-1+&2 +&3)- n)

3.5 KoappumumneHtT HecummoTpum (unbalance factor): CteneHb HeCUMMETPUN B TpexasHbIX cucTemax
CUHYcOMAanbHbIX BeNYUH, BblpaXeHHas OoTHOoweHueM (B NpoueHTax) cpegHekBaApaTUUHbIX 3HAYeHuii co-
CTaB/isilOLWeN o6paTHO nocnefoBaTe/IbHOCTY (UIX HYIEeBOI NOCNEA0BATEIbHOCTIN) K COCTaB/IsAIOLWEN NpsiMoli
nocnefoBaTeNlbHOCTU HaMPSXXeHUS UM Toka.

3.6 yCTOUYMBOCTb 3/IEKTPO3HEPreTuyeckon cuctembl (power system stability): Cnoco6HOCTb anek-
TPO3HEPreTUYECcKoi CUCTEMbl COXPaHATb CUHXPOHHYIO paboTy 3/IeKTPUYECKUX CTaHUuli nocne OTKIYEHUN

NVHWI 3nekTponepeaayun, o60pyAoBaHNs 06bEKTOB 3/1eKTPOIHEPTeTUKN U IHEPTONPUHUMAIOLLUX YCTAHOBOK.
3.7

YyCTaHOBUBLIMICA pexXnM paboTbl 3/IEKTPOTEXHUYECKOTO N3Aenuns (3/1eKTPOTEXHUUYECKOTO YCTPOIA-
cTBa. asiekTpoob6opynoBaHus) (steady-state): Pexnm paboTbl 3/1EKTPOTEXHUYECKOTO N3[enmsa (3/1eKTpoTex-

HUYECKOro yCTPONCTBA, 3/1eKTPo06opyA0BaHst), NPU KOTOPOM 3HAYEHWSI BCEX NapaMeTPOB pexumMa npakTu-
YecK/ HEM3MEHHbI UV U3MEHSII0TCA NepUoaNYEcKN.

[FTOCT 18311—80, ctatbsa 94]
3.8

yCTaHOBVIBLUVIVICﬂ peXnM 3HEepProcucTemMbl: 3neKTpoaHepreTML|eCKM17| pPexXnm 3HeprocucTembl, Xa-

pakTepu3ylLWMncs He3HAUYNTEIbHbIMU U3MEHEHUAMMN 3HAYEHUI TEXHUYECKMUX NapamMeTpoB, NO3BOSIOWNUMY
cunTaTb UX HEM3MEHHbIMU.
[FOCT P 57114—2016. cTtatbs 3.106]

3.9 KkBa3nmycTaHOBMBLWMICA pexuMm (quasi steady state): KpaTKOBpeMeEHHbI yCTaHOBUBLUMIACSA PEXUM,
B pamMKax nepexofHOro npouecca nocsie BO3MyleHusi (Hanpumep, NpoBasl HanpsikeHus), 4/INTeNbHOCTb KOTO-
pOro NO3BOJISIET CUMTATb U3MEHEHUSI NapaMeTPOB AaHHOI0 pexuma He3HaAUUTEIbHbIMU.

3.10 npoBan HanpshxeHusa (voltage dip): BHe3anHoe CHMXeHMe HaNpPsHXXeHUs B KakKol-nM60o Touke cu-

CTeMbl C MOC/eAYHOWMM BOCCTAHOB/IEHNEM B TEYEHME KOPOTKOIO BPEMEHU, OT HECKO/IbKUX NepuoaoB A0 He-
CKONTbKNUX CEKYHA,.
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3.11 onopHoe 3Ha4YeHWOo napameTpa: 3HauyeHWe napameTpa, OTHOCUTE/NILHO KOTOPOro NPoOMCXoauT pe-
rynuposaHue.

3.12 nepexoaHblli nepunog (transient time period): Mepnog BpemMmeHU, Koraa NponcxoasaTt Habngaemble
nepexoAHble 3/IEKTPOMArHUTHbIE NPOLECChI.

3.13 Bpem#a peakuuu (reaction time): Bpems oT MOMEHTA Bblayy KOMaHbl Ha U3MEHEHMWe A0 TOro Mo-
MeHTa. Korga Habnogaemas BesiMumMHa AOCTUTHET 10% yCcTaHOBUBLLEToCs 3HaYeHUs.

MpumeyaHune — Bpemsi peakLMn MOKa3aHO Ha PUCYHKe 1.

PucyHok 1 — lMpumep nepexoaHoro npotiecca

3.14 Bpemsa oTknuka (response time): Bpemsa oT MOMeHTa Bblgayn KOMaHAbl Ha U3MeHeHWe A0 TOro
MOMEHTa, Korga Habnogaemas BenYMHa BNepBble NonajaeT B 3a4aHHblii Anana3oH ee 3HayeHWin (nonocy
Aonycka) B yCTaHOBUBLUEMCSA pexume PYyHKLMOHUPOBaHUS 06bekTa.

MpumeuyaHune — Bpemsi OTKIMKA NOKA3aHO Ha pUCyHKe 1.

3.15 Bpems perynupoBaHus (settling time): Bpemsa oT MOMeHTa BblAayun KOMaHAbl Ha U3MeHeHue A0
MOMEHTa BXOXAEHUS Ha6/10A4aeMOi BENNYMHBI B 33[jaHHbI AnanasoH ee 3Ha4YeHW (monocy gonycka) B ycTa-
HOBMBLUEMCS pexume (PyHKLMOHUPOBaHUSA 06bekTa.

MpumeuyaHune — Bpemsi perynMpoBaHusl MOKasaHo Ha pUCyHke 1.

3.16 war uHTerpnpoBaHusa No BpemMeHun (integration time step): IHTepBas BpeMeHN MOAeINPOBaHNA
Mexay ABYMs nocnepoBaTe/lbHbIMU YAC/EHHBIMU pelweHnsMnN gnddepeHynanbHbiX ypaBHEHU Mogenu.

3.17 HOMMHaNbHOE 3Ha4YeHWe nNapameTpa 3/1eKTPOTEXHUYECKOro nsgenuns (yctpoiictea): 3Haue-
HVe napameTpa 3/1eKTPOTEXHNYEeCKOro nsgennsa (ycTpoiictBa), ykazaHHOe M3rotoBuTesieM, NpuM KOTOPOM OHO
[0/KHO paboTaTb, ABASAOWEECA NCXOAHbIM A5 oTCcHeTa OTK/IOHEHWIA.

MpumeyvaHunna

1 K uncny napameTpoB OTHOCATCS, HanpuMep, TOK. HanpskeHe, MOLYHOCTb.
2 HomuHanbHOe 3HayeHue Toka B3AY /Iol] paccunTbiBatoT No dopmyne

Com (5)

rae P,oM — HOMWHa/IbHasA akTMBHas MOLHOCTL B3Y:
— HOMUWHa/IbHOE HanpshxeHne BIY.

3 HomumHanbHble napameTpbl B3Y onpefenstoT Ha BbiBogax BAY (cm. 3.21 v puUcyHOK 5).

3.18 HOMUHanbHasa MouwHocTb (B3Y) (nominal active power): 3HauyeHne 3/1€KTPUYECKOA MOLLHOCTU
B3Y npun pacyeTHOM 3HAaYeHUWN CKOPOCTU BeTpa, yKazaHHOE N3roTOBUTENIEM.

3.19 gocTynHaa aspofuvHammnyeckas mouwHocTb (BJY) (available aerodynamic power): MakcumanbHas
BO3MOXHasi MOLHOCTb Ha Basly BeTpokosieca/potopa BAY ¢ yueTom CKOpPOCTU BeTpa, pasmepoB BeTpoKosieca/poTo-
pa. npefenoB CKOPOCTU BpalLeHUs BeTpokosieca/poTopa 1 orpaHMYeHunii Ha yron ycTaHOBK/ flonacTeii.

4
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3.20

HOMMHaNbHOE Hanps)XeHne 3eKTPUUYOCKON ceTu: HanpsxxeHne, Ha KOTOpOe CMpPoeKTupoBaHa 3/ekK-
Tpuyeckas ceTb.
[FTOCT P 57382—2017, ctatbs 3.2]

3.21 BbIBOAblI BETPO3HepreTuyeckoii yctaHoBkn (wind turbine terminals): Touka anekTpuyeckoin ya-
cTn BIY. onpepensiemasn nocTaBLMKOM, B KOTOPOW OCyllecTBAsieTCA NoAkAoYeHne B3Y K KON/1eKTOPHOU ceTu.

4 (O603Ha4yeHus

B HacToAwWweM cTaHfapTe, eC/IN He yKa3aHO MHOe, UCMOJ/b3YIT 3HAYEHNA HaMpsHKeHUs U ToKa MpsAMOW
nocnefoBaTe/IbHOCTU OCHOBHOI 4acToThl.

B gononHeHue k napameTpam, onpefenieHHbIM B KaTasiore mogeneii mogynei (cm. 5.6). B HacTosilwem
cTaHAapTe NpYMeHeHbl criegyowme 0603HaveHns (419 NepeMeHHbIX, BbiPpaXeHHbIX B OTHOCUTEIbHbIX e4UHN-
Lax. B ckobkax npveefeHbl nx 6a3oBble BEUYNHDI):

MpumeyaHne — Bce napameTpbl, XxapakTepusytowme BIY B Lenom (Hanpumep, HanpshkeHne BAY. nameper-

HOe 1 Npeob6pa3oBaHHOe HanpshkeHWe BIY. yactoTa HanpshkeHuss BAY n T. n.). ecnv He yka3aHO WHOe, ONpeaensioT Ha
BbIBOgax B3Y (cm. 3.22 n pucyHok 5).

0 — yros ycTaHOBKW nonacTei, rpag:

tmt — HavanbHOe 3HayeHne momMeHTa (M ba50):

Mbase — 6a30Bblii MOMeHT. Mbase = PHaw/Ll ,al8 H m;

%en — yrnoBasi CKOpOCTb BpaleHusa reHepaTtopa (ilMse);

Wre, — ONopHas yrnosas CKOpocCTb BpauweHus (L ,,, B):

(Op, — yrnoBas ckopocTb BpalieHus BeTpokosieca/potopa B3Y (E*base);

— 6a3oBas yr;ioBas CKOpoCTb BpalieHUs reHepatopa, paa/c. basoBas yrnoBasi CKOpPOCTb Bpalle-

HUS reHepaTopa onpegensieTcs Kak

Guom B OTHOLUEHWM reHepaTopa

, 6)

SHOM
fbaae B OTHOLUEHMM BeTpoKkoneca/poTopa

‘gear
#,,0M — HOMUHaNbHasA yroBasi CKOPOCTb BpalleHnsa reHepartopa, pag/c;
COS P— KO3IP(PMUNEHT MOLLHOCTU:
f— vacToTa HanpsxeHns B3Y (fHOM);
fsys — uvacToTa HanpshkeHus B aHeprocucTeme (71mon):
*HOM “ HOMMWHa/bHas YacToTa HanpsxeHus B aHeprocucteme. f,,ou = 50 Iy,
/HOM — HOMUWHanbHbI TOK BAY. A;
/pen — cha3Hoe 3HayeHMe TokKa reHepartopa B KOOpAuHaTax cUMcTeMbl NMUTaHusA (/HOM),
/pdy — hasHoe 3HaueHne Toka BOY B koopAuHaTax cUCTEMbl NUTaHUSA
'‘BayTea — M3MepeHHOe n npeobpasoBaHHOe 3HavyeHue Toka BIY (/Hom):
‘Bayran “ Heob6paboTaHHOe 3HayeHue Toka BIY, nsmepeHHoe no FOCT P 54418.21 (/mom);
/Bay5T — cMmogenMpoBaHHOe U npeobpa3oBaHHOe 3HaYeHMe Toka BIY (/mowm);
'‘'ocTa — ye ™ **] reHepaTtopa N0 aKTUBHOMY TOKY (/Vobi);
/pTa* — MaKCcuMMasbHbI reHepupyemblii akTUBHbI TOK (/1OM);
‘gernd — ycT3BKa reHepaTtopa no peakTUBHOMY TOKY (/HOM):
‘gmax — MaKCUMasibHbIl/i TeHepPUPYeMbIli peakTUBHbIN TOK (/HOM);
/gma* — makcumanbHbI TeHepnpyeMblii peakTUBHbIN TOK (/1om);
/gmin — MUWHUMasIbHbI TeHEPUPYEMbI peakTUBHbI TOK (/HOb):
ngi?ar— nepefaTtoyHOe YNCNO MexAay BeTpokosiecom/potopom B3Y n reHepaTtopom;
Pag— MOLWHOCTb reHepaTopa B BO3aylWHOM 3a3ope (P ™);
Paero — aspoguHamMmumyeckas MOLWHOCTb (P vowm);
Pofd — ycTaBka no MOwWHOCTW OT perynatopa B3Y (Pwvowm);
Pvom — HOMWHanbHasa MowHoOCTL B3Y. BT;
pB3y — reHepupyemas akTuBHas MowHOCTb BAY (PMy);
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pB3yref — onopHas akTuBHas MoOwWHOCTb B3IY (P mMowm);

ABly — reHepupyemas peakTuBHas MOWHOCTbL B3Y (PHal,

AB3yllax — MaKCUMasbHasa reHepmpyemas peakTuBHas MOWHOCTbL B3Y (Pwvawm);

UBaynun — MUHMMaNbHasA reHepupyemMas peakTMBHas MOWHOCTb B3IY(PHowm);

rral — akTMBHOE CONPOTMBJ/IEHWE POTOpPa aCMHXPOHHOIO reHepatopa C NepeMeHHbIM COMPOTUBIEHNEM
poTopa (Zbase);

TcoT — ob6uwee Bpemsa cb6opa AaHHbIX 418 CPABHEHUA U3MEPEHHbIX N CMOAENMPOBaHHbIX 3HAYEHWNA, C;

[Tea — Bpems cb6opa n3mepsieMblx Heo6paboTaHHbIX 3HAYEHU NepeMeHHbIX, C;

Ts — war nHTerpMpoBaHus, c;

Ugen — hpa3HOoe 3HauyeHue HanpshkeHUs reHepartopa B KOOpAUHATax CUCTeMbl NUTaHusa ((YHom),

n»amMm — HOMUHanbHOe MexdasHoe HanpskeHue BIY. B;

MB3Yy — HanpshxeHue B3Y (1/vom);

~Bay — dasHoe 3HayeHue HanpshkeHusa BIY B koopauHaTax cucteMbl nutaHus (L, om):

~Bayllea — N3MepPeHHOe U NnpeobpaszoBaHHOe HanpsxeHne B3Y (UHOU);

nBayray*— HenpeobpasoBaHHOe HanpsixeHune B3Y, nsmepeHHoe no FOCT P 54418.21 (1/viom);

nBay5r — cmopgenupoBaHHOe 1 nNpeobpa3oBaHHOe HanpseHue B3Y (L/HOM:

Wfau( — AnuTenbHOCTb aBapuu, C;

Wfau,lQs — kBasuctaynmoHapHasa 4yacTb nHTepsana IVfault, c;

Wpi)S, — BpemMeHHOW nHTepBan, onpegenstownii nepuog nocne aBapum, c;

IV ,gs — KBasucTauMoHapHas yacTb MHTepBana IVaosl, C

Wp(e — BpeMeHHOl nHTepBasn, onpeensawWmnii nepnoa nepes asapuen, c;

XE(n) — BpemeHHOI pag owmnbok nmMutaumm, 3agasaemblii o06paboTkoli curHana:

xmae ~ CpefHAn abCcoMoTHaA ownbKa BO BDEMEHHOM MHTepBane;

XME — cpefHsf ownbKa BO BDEMEHHOM WHTepBane:

xTea(n) — pagd n3MepeHuin BpeMeHun, 3afgaBaeMbllii 06paboTKol curHana;

xmxe — MakKCUMasbHas No MoAysio ownbka BO BPEMEHHOM UHTepBase;

xstm[n) — BpemMeHHOW psg umnTaunm, 3agaBaemMblii 06paboTKo curHana;

xBayre(— onopHas peakTUBHas MOLWHOCTbL BOY nnm onopHoe HanpsXeHne B 3aBUCUMOCTU OT pexuma
perynupoBaHusa B3Y. PnOY unu (/kou;

Zbase — 6a30BOe 3HayYeHUe conpoTuBneHns. Zbase = IFnoulP HOU. Om.

B HacTosiwem cTaHAapTe NpuMeHeHbl MHAeKCbl Mo TOCT 1494. a Takxe criefylolne MHAEKCbI;

aj — OTHOcCsALWeecs K BO34yLWHOMY 3a30py;

base — 6a3oBoe 3HaueHue,

cmd — Tekylwas yctaBka reHepaTtopa;

drt — oTHOCsUeeca K TpaHCMUCCUU;

DTD — akTuBHOe geMndunpoBaHne TpaHCMUCCUN:

E — owwnbka Mexay MMUTaALMOHHbIM U U3MEPEHHbIM 3HaYeHUeMm:

er — BXOoAHas owmnbKa ycTpolicTBa ynpasieHus;

gen — reHepartopa;

ini — HauyanbHOe 3HaueHue;

filt — oTdmnbTpOBaAHHOE:

MAE — cpegHsas abcontoTHasA ownbKa Mexay UMUTALMOHHBIM U U3MEPEHHbIM 3HaYeHneMm;

ME — cpefHas ownbka Mexgy MMUTAUMOHHBIM Y U3MEPEHHbIM 3HAYEeHNEM,

Tea — M3MepeHHOe 3HauyeHue;

MXE — mMakcumanbHas owunbka Mmexay MMUTauMOHHbIM U U3MEPEHHbIM 3HaAYEeHNEM;

ord — cuUrHan ypoBHS aKTUBHOW WM peakTUBHOWM MOLHOCTHN, 3afiaHHblii perynatopom B3Y;

over — MNoBbllWeEHWe NapameTpa/nepeMeHHoi:

P — aKTUBHbIA KOMMOHEHT:

(— peakTuBHbIi KOMMNOHEHT;

R — oTHoOcseecs k BeTpokosnecy/potopy B3Y;

ref — onopHoe 3HauyeHne napameTpa;

sim — uMuTauMOHHOEe 3HaYeHue;

N — HanpsxeHus:

under — NOHMXeHWe napameTpa/mepemMeHHOI’;

UVRT — oTHOCALWMICA K NPEOAO/IEHNIO NPOBA/IOB HaNPSHKEHUS.
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5 lMocTpoeHne obWmMX MMNTaLMOHHBbIX Mogeneil BY
5.1 Tunbl BETPO3HEPreTUYECKNX YCTAHOBOK

BeTpoaHepreTnyeckme yCcTaHOBKMW, WUMPOKO MCNOMb3yeMble A4N1A paboTbl B 9Heprocucremax, pasgenstoT
Ha cnogyouime yeTbipe Tuna:

-B3Y Cc aCMHXPOHHbLIM reHepaTopoM, HEMNOCPEACTBEHHO MNOAK/NHOYAEMbIM K 3HEProcncTeme, C KOPOTKO-
3aMKHYTbIM POTOPOM U MOCTOSAHHbLIM CONpPOTUBAEHUeEM (Tun 1);

- BOQY ¢ aCMHXPOHHbIM reHepaTOpPOM, HeNnoCpeACTBEHHO NOAK/IIOYAEMbIM K 3HeprocucteMe ¢ nepemMeH-
HbIM CONpPOTMB/IEHMEM poTopa (Tun 2);

- BOY ¢ aCMHXPOHHbLIM reHepaToOpOM CO CTaTOPOM, HEMOCPEACTBEHHO MNOAK/OYaEMbIM K 3HEprocucre-
Me. U pOTOPOM, NoAK/0YaeMblM Yepes3 npeobpasoBarens (Tun 3);

- B3OY € CMHXPOHHbLIM M aCUHXPOHHbIM FeHepaTopoM, MOAK/IIYaeMbIM K 9HEProcucTeme yepes npeoo-
pasoBatesib (Tun 4).

OnucaHve B3Y kaxaoro tuna npusefeHo B 5.5.

NMpumeyvyaHne — BHEKOTOPbIX UCTOYHMKAX, HANpVYMep, B COOTBETCTBUM C Knaccudmkaumein MexayHapogHoro
o6LecTBa Mo conHeyHol aHepreTuke (ISES) Tunbl BOY o603HavatoT kak Tunbl A-D.

5.2 Tpe6oBaHNA K MoAenam

Mogenun fo/HKHbl yunTbiBaTb BCe TuMbl B3AY, WMPOKO MCNoOb3yeMbix AN paboTbl B aHeprocucremax
(cm. 5.1).

[Ana npeactaBneHVs TUNWYHON peakuun B3Y mogenn Ao/mkHbl 6biTb YNPOLWEHHBIMW, HO NPU 3TOM AO-
CTaTOYHO MOJIHbIMWU A/17 4OCTOBEPHOro ONMCaHnUA AUHAMNYECKOro nosBefeHns Ha BbiBoAax B3Y v npurogHbl-
MW AN UCCefoBaHNA NepexofHblX NPOLLECCOB B 3HEProcucteme ¢ NnpucoeamHeHHbIMu B3Y.

Mopgenun fomkHbI UMeTb MOAY/IbHYO CTPYKTYpYy. 3TO NO3BONAET NPOBOAUTL NX Heo6Xx0AMMY fOopaboTKy
B C/lyyae NosAB/IEHUS HOBbIX TEXHOJ/IOTUI MM HOBbIX CMOCO60B ynpaB/ieHUs.

Mopgenu fosmkHbl 6bITb YETKO onpeAesieHbl NPU MOMOLLM CTPYKTYPHbIX cXeM. O6GbACHEHUS HeNuHelHbIX
KOMMOHEHTOB, NPUMEHAEMbIX B MOAeNN ypaBHeHU, 1 Bcex ocobeHHocTeli paboTbl MoAenn A0/MKHbI NO3BO-
NATb Nt060My pa3paboTymMKy NporpaMMHOro ob6ecrneyvyeHns BbINOJHUTL pa3paboTKy MoAenu.

O6uwume mogenn BIY BkAoyalT 06WMe Moaenn Moaynei 3aWmnTbl 3/1€KTPUYECKO CeTU 1 ynpaBiieHus,
KOTOpble OT/INYAIOTCSA OT KOHKPETHbIX YCTPOMCTB, NpUMeHsieMblX A4NS 3Tux ueneli. CTpykTypa mogenen Aonx-
Ha MO3BONATb MPOBOANTL 3aMeHy 06LWNX MoAy/ieli 3aWwnTbl 3N1EKTPUYECKOW CeTU 1 ynpaB/ieHUs Ha Moayan
3alnTbl 1 ynpaB/ieHWsi KOHKPETHOro nocTtaBuivka. [N1s npefcTaB/ieHNs BO3MOXHbIX BapuaHTOB YCTPOWCTB
MOAenn ykasaHHbIX MoAynel AO/DKHbI BK/IOYATb JIEFKO HacTpanBaemylo napameTpusalunio, KoTopas MoxeT
ObITb BbINOJ/IHEHA B OTAE/IbHbIX MOAY/AX, MPeACcTaBAAOWMX CPeACTBa 3aWnTbl U yNpaBeHus.

3almTa 3/1eKTpUYeckoli ceTn Mo nepeHanpsHKEHUD WUAN MOHUXEHUIO Hanps)XeHUs 1N Mo OTKNOHEHUSAM
4acToTbl AO/KHa 6bIiTb BK/IOYEHA B MOAenb B TeX MecTax, rge oHa npefctaB/ieHa B CUCTeMe ynpaB/ieHUs.
3awunta 3NeKTPMYecKoi ceTn MoXeT ObITb NpeAcTaB/ieHa OTAE/IbHbIMU MOAY/IAIMU, KOTOpPble NOAKAIOYaTCSA K
OCHOBHOI moaenun BY.

MpumeuyaHune — YCTAHOB/IEHHbIE B CTAHAAPTE MOAE/M HE OTOBPAKAIOT 3aLMTY I/IEKTPUUECKON CETU C Bpe-
MeHeM cpabaTblBaHuisl, MeHee YeM OuH Nnepuoa.

Mogenu fonxHbl o6ecrneynBaTb NOSyYEHWE CBOMCTB, NPOSB/SIOWMNXCA NPU yyYeTe TOMbKO NPsSMOi no-
cnepoBaTeNibHOCTM OCHOBHOI 4acToThl.

Mogenu [OMKHbI NpeACcTaBNATbL BCe CyLeCTBEHHbIEe AUHaMMYecKne CBOWCTBa No npsmoli nocneposa-
TENIbHOCTM OCHOBHOW 4acTOTbl U ONUCbIBaTb COCTOSIHWE CUCTEMbI:

- PV CUMMETPUYHbBIX KOPOTKMX 3aMblKaHUSX B NuTaloLieli ceTn (BHelHel No OTHOWeHWo K BSC. Bk/to-
Yas BpeMs BOCCTAHOBJ/IEHUS HanpsKeHUs);

- OTK/IOHEHUAX YACTOTbl U HAMPSXXEHUA B 9HEPTOCUCTEME;

- 3/1eKTPOMEXAHNYECKMX pe30HaHCax Mpu BUEHUAX POTOPa CUHXPOHHbIX reHepaTopoB (06bIYHO B Aua-
nasoHe 0,2—4,0 u);

- U3MEHEHUY OMOPHbIX 3HAYEHW NapaMeTpPoOB, NO KOTOPbIM MPOUCXOAUT peryinposaHue B Mogenu B3Y.

- U3MEHEHMUWN OMOPHbIX 3HAYEHWUIT NapaMeTpoB, MO KOTOPbIM BeAeTCcs perynnposaHue B mogenu B3Y.

MpumeyaHne — B obLem cnyyaB 415 U3y4eHNs YCTORUMBOCTM GOMBLUNMHCTBA 3/1IEKTPO3HEPreTUHECKNX CUCTEM

[OCTaTOYHO MOZENNPOBaHNS XapakTepUCTUK NPSMOW nocnefoBaTeslbHOCTU. MpaBubHOE NpeacTaB/ieHe CocTaBso-
LMX OGPATHOI 1 HyNeBOI NOCNef0BaTENBLHOCTY NPEACTABNSETCA HEONPaBAAHHO 3aTPYAHUTENbHBIM.
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Mopgenb fo/KHA BKAOYATb BO3MOXHOCTb reHepaumm B3Y peakTUBHOW MOLLHOCTK.

Mogaenun fonxHbl 6bITb BEPHbI B MHTEpPBasie A0MNYCTUMbIX B cOOTBeTCTBUM ¢ TOCT P 58491 OTK/MIOHeHWiH
4acTOTbl HanpsHkeHUsa B aHeprocucteme (cm. Takxe [3]).

Mopgenun fonXHbl NPaBUIbHO MPEACTaBNATb OTK/IOHEHUA HanpshKeHWsi YCTaHOBUBLUETOCSH pexuma oT
HOMUWHAa/IbHOTO 3Ha4YEHUS, YCTAaHOB/IEHHbIE B HOPMATUBHbIX JJOKYMEHTaX Ha MOMEHT MPUMEHEHUA HACTOSALLEero
cTaHgapTa.

Mopgenu fo/KHbI NPaBUbHO NPEACTaBNATbL SABMEHUA AUHAMUYECKUX N3MEHEHUI HanpshkeHus (Hanpwu-
Mep. KOPOTKME 3aMblKaHUA), KOrAa HanpsikeHne MOXeT UCMbITbIBATb KPATKOBPEMEHHbIE MPOBasibl 40 YPOBHS,
6/1M3KOT0 K HY/IeBOMY.

MprvmMeuyaHue — Mogenm He rapaHTUPYOT NPABUILHOCT HOMEHKIATYPbl 1 OUYEPESHOCTH COBbITWIA NpU Nnepe-
HanpPsHKeHUAX B 3/IEKTPUYECKON CETU, K KOTOPOI MOAK/MoYeHbl BIY. 15t c/iyyaeB NpoBasioB HanpsikKeHUs1 NPaBUIIbHOCTb
MoZe el Takke orpaHuyeHa B c/lyyae HeyCTOWUMBOCTU yrpaB/ieHysi Npeo6pasoBaTesieM MOLLHOCTU.

TUNMYHOe BPeMS UMUTALMOHHOIO MOAENMPOBaHUS peakuun B3Y Ha BHewHWe BO3[ENCTBUA COCTaBNSA-
eT oT 10 go 30 cekyHA. B Takom macwtabe BpeMeHU CKOPOCTb BeTpa npegnosiaraeTcsi NOCTOAHHON.

LWar nHterpyposaHna No BpeMeHu cocTasaisfeT 40 % nepuoja n. cnefosaTtesibHO, AManas3oH 4acToT, npu
KOTOPOM MpoLecc Bocco3gaeTcsa afjeKBaTHO, HE MOXeT npeBblwaTtb 15 y.

MpumeuvaHunsn

1 Mogenw, ycTaHOB/IeHHble B HAcTOSALLEM CTaHAapTe, AatloT yCTolumBble pe3ynbTaTbl NPU Lare UHTErpupoBaHns
Nno BPEMEHW, COCTaB/IAOLEM Y* neproa, HO Mpu 3TOM TPebyeTcs U3MeHeHVEe HEKOTOPbIX MOCTOSIHHBLIX BPEMEHU [0 YPOB-
HA HE MeHee Y/[BOEHHOrO lara UHTerpypoBaHns Mo BpemMeHW. Takoe M3MeHeHVe napaMeTpoB MOB/IMSET Ha TOYHOCTb
MOoAeNIMPOBaHUs.

2 O6bIYHO NPUHUMAETCSH, YTO MUHMMa/IbHas NMOCTOAHHAA BPEMEHW, KOTOpas BK/IIOYaeTCs B/AMHaMUYECKYHo MoJesb,
[O/KHA COCTaBNATb YABOEHHbIN LWar MHTErpypoBaHus Mo BpeMeHW. Takum 06pa3om, orpaHUYeHye Lwara MHTerpupoBaHns
O/IHOW YeTBEPTLIO Nepuoja MoAe/mMpyemblX KonebaHuii obecneunBaeT paboTOCNOCOGHOCTL MOJENM C LaroM UHTerpu-
poBaHus no Bpemern 0.005 ¢ B Hauxyglwem ciydae (50 y). Mpu 3TOM MUHUMasIbHAA NMOCTOAHHAA BPEMEHW CocTaBnAeT
0.01 c. NS MHEepLMOHHOro 3BeHa C NOCTOSAHHOW BpemeHu 0.01 ¢ rpaHuua nosiocbl NPoryckaHua npu 3atyxaHuv B 3 ob
coctasnseT 10 pag/c, uto cooTBecTByeT 15.9 Il KOTOPbIE OKPYI/IAOTCA B MEHbLUYIO CTOPOHY A0 15 .

Mogenb A0/KHA UHALMANIN3NPOBATLCS K YCTAHOBUBLUEMYCSI PEXMUMY NP MOSIHOM UM YaCTUYHOW HOMU-
Ha/bHOWM MoOLWHOCTM B3Y nocpencTBoM pacueta SIoTOKOpacnpesesieHUs MOLWHOCTH.

BHelWHWe ycrnoBusi, Takme Kak CKOPOCTb BeTpa, A0/IKHbI 6bITb BK/IOUYEHbl B pacyeTbl HESABHO Yepes fo0-
CTYMHYIO a3POANHAMMNYECKYIO MOLHOCTb.

B pacueTax cfiefyeT yuuTbiBaTb MHEPLMOHHbIE CBOWCTBA KOM6MHALUM BeTpokosieca/poTopa C reHepa-
TOPOM 1 NEPBYO FTAPMOHUKY KPYTWU/IbHbIX KO/Ie6aHnii Tam. rae OHVM MOTYT CYLeCTBEHHO BANATb Ha KonebaHus
MOLHOCTH.

MpumeuyaHue — IOTO BO3MOXHO TOSIbKO B TEX C/lyyasix, KOrAa 4acToTa NnepBoli rapMOHVKM KPYTU/TIbHBIX KOJie-
6aHuii HAXOAMTCS B YACTOTHOW NOJIOCE MOZE/W, UTO CrpaBe/IMBO A8 NpakT1yecky scex BAY.

Mogenun fonXHbl 6blITb MPUMEHUMbI Kak A8 criydyaeB paboTbl B cMCTEMax C BbICOKMMW 3HAYEHUSAMU
XapakTepUCTUK KOPOTKOrO 3aMblKaHUSA, Tak U ANA cny4dyaeB paboTbl B CUCTEMAX C HU3KMMU 3HAYEHUSAMU Xa-
pPakTepPUCTNK KOPOTKOTO 3aMblkaHNA. MMHUMarbHOe 3Ha4YeHNe OTHOLWEHNSI TOKOB KOPOTKOTO 3aMblKaHUS U/nnim
MHblE XapaKTePUCTUKN KOPOTKONO 3aMblKaHUSA CUCTEMbI, NMPU KOTOPbIX MOAEe /b MPUMeHMa A1 NOoCTaB1sieMO-
ro o6opyaoBaHUsA, A0/MKHbI OblTb YKa3aHbl U3roTOBUTENAMU 060pPYyAOBaHUA.

TpeboBaHUA, yKa3aHHble B HacTosileM nogpasgene, He ABAAOTCA TpeboBaHMAMU K Npon3BOAUTENb-
HocTn B3Y.

5.3 B3auMoOCBSi3b UMUTALUOHHOW Mogenn BAY ¢ MUTauMOHHbIMK ModensmMu BOC 1 aHeprocucTemsl

B3aumopgelictBusa mexay mogesnbio BAY. mogenblo aHeprocucteMbl U mogesnbio BOC nokasaHbl Ha pu-
CYHKe 2.

B kauyecTBe BXOAHbIX NMEPEMEHHbIX, XapaKTepU3yLWNX COCTOAHNE 3IHEProcUCTEMbl B AaHHbIA MOMEHT
BpeMeHu, moaenb BAY ncnonb3yeT HanpshHKeHUs, BbIXOAHbIMU MNepeMEHHbIMU MoAenn BIY ABMAAKOTCA TOKWU,
XapakTtepusytowme coctossHue BIY gnsa aHeprocuctembl (peakumio B3Y Ha BXogHble CUrHanbl). 3HaYeHUNA
3TUX BXOAHbIX U BbIXOAHbIX NEpPeMeEHHbIX OnpeaesniatoT Ha BbiBogax B3Y.

MopaenupoBaHne MOXeT 6bITb UHULUMPOBAHO UAN COObITUEM B MOZENU CeTU, TakMM Kak KOpOTKoe 3a-
MblKaHWe. NN U3MEHEHNEM OMOPHbIX 3HAYEHNI NapaMeTpoB, 3aj4aBaeMblX cpegcTBaMmu ynpasneHus B3C.
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PucyHok 2 — Cxema B3auMofeincTBuii Mexay mogenbio B3Y. mogenbio aHeprocuctembl u mogesnsto BAC

OnopHble 3Ha4YeHUsA NapameTpoB, MO KOTOPbIM MPOUCXOAUT peryinposaHue. BOY moxeT nosiyyaTb OT
B3C BonepaTMBHOM pexunme, 06bIYHO OHM NpPefoCTaBAATCA cMcTeMol c6opa gaHHbix BAC nnbo cuctemoi
yAaneHHOro MOHUTopuHra. Ha6op ONOPHbIX BENIMYMH 3aBUCUT OT Tuna B3IY. narotosutenna BIY u pabouero
pexunma. B o6wmx moaenssx BAY ncnosnb3yoTca cneytolime onopHble 3Ha4YeHUs:

- ONOpHOe 3Ha4YeHne aKTUBHOW MOLHOCTH;

- ONOpHOe 3HaYeHWe pPeakTUBHOI MOLLHOCTY;

- OMOPHOE 3HaYeHNe HanpsXKeHus.

MpumeyaHune — B mogenn BAY He BKIOYEHO perynunposaHue no yactote. COOTBETCTBEHHO A1 Moaenel

B3Y He vcnosnb3yeTcs ONOPHOE 3HayeHne 4acToTbl. PerynimpoBaHue no YacTtoTe BK/IOYEHO B MoAenn ypoBHs BAC (cm.,
HanpumMep, NpuioxeHune A).

Mogenn B3Y Takke MOryT BOCNPOM3BOAUTb PEXUM perysimpoBaHus KoadpuuyneHta MOLWHOCTU, HO B
3TOM C/lyyae npegnosiaraetcsa, YTo ONopHoe 3HavyeHne KoapduumeHTa MowHOCTM BIY ABNsAeTCA NOCTOSAH-
HbIM Ha MPOTSAXEHUN BCEro MoAeIMpoBaHuaA.

5.4 TapameTpbl/MeEPOMOMHBLIO MOAesieli N HaYya/ibHOe COCTOSAHNE

5.4.1 O6uwune NOMOXeEHUs

O6wmne napameTpbl mogeneli B3Y ykasaHbl B 5.4.3. OcTasnbHble napameTpbi/mepeMeHHble Mogenen
B3Y onpefenstoT N 06bACHAKT B NepeyvHe K KOHKPETHOU MoAenu B kaTasiore mogeneit moayneii BOY (cMm. 5.6).
Knaccudukaumsa sTux napametTpos/nepeMeHHbIX npuseeHa B 5.4.2.

MapameTpbi/NnepeMeHHble A1 KaXA0ro U3 moaynein mogenn B3Y npegocrtaBnsaioTca usrotosutesiem BIY.

HekoTopble U3 mogenei moaynei Takke UCMONb3YIOT NepeMeHHble HayaslbHOro COCTOSIHUSA, ONUCaHHble
B 5.4.4.

5.4.2 Bugbl napaMmeTpoB mopeneil moaynein BOY

B 3aBUCMMOCTM OT TOro, 4em onpegensetTca napameTp (NnepemeHHas), napamMmeTpbl (NepeMeHHble) MO-
neneii moayneii BOY pasgensior:

- Ha napameTpbl, 3aBucAlne oT Tuna BOY. O6bIYHO 3TO MeEXaHNYECKMe 1 a/ieKTpuyeckne napameTpbil;

- napameTpbl, 3aBuUcALWMe OT NPOEKTa, T. €. OT KOHKPETHOro NnpumeHeHnsa BIY. paboTbl BOY B KOHKpeT-
Holi BOC; B pa3HbiX MpoeKkTax HOMeHKNaTypa 3TuxX napamMeTpoB MOXeT 6bITb pPas/IM4HON A8 OAHOr0 U TOro
Xe Tuna BAY. O6bl4HO 3TO MapameTpbl CUCTEMbI ynpaB/aeHUs, KOTOpble onpeaensaTca TpeboBaHNAMN HOp-
MaTUBHbIX AOKYMEHTOB/TPe60BaHUAMMN CUCTEMHbIX KOAEKCOB;

- napameTpbl, 3aBUCSLLME OT pexnma paboTbl B3Y. ycTaHOBMBLIErOCSA 40 BO3HUKHOBEHUS NepexofHoro
npouecca, T. e. pexnma pabotel BOY g0 nocTynneHna curHana oT CUCTeMbl 3/IeKTpocHabxeHns nan/v B3C
(cM. 5.3) — MHayve NpeALIECTBYIOLWEro YyCTAaHOBMBLIETOCS pexuma BOY. 3Tu napameTpbl sIBASOTCA CnyyaiiHbl-
MW napameTpaMu 1 onpeaensoTCa C UCNO/b30BaHMEM TeOPUU BEPOSITHOCTU U MaTeMaTUyecKol CTaTUCTUKM.
OHM 3aBUCAT OT NapaMeTpoB, XapakTepusyoLlmnx pexmm paboTbl B3Y. cnyvaliHbiM 06pasom M3MeHAWNXCs
BO BPEMEHMU, UTO CBSI3aHO, Mpexae BCEro, CO C/iyvyainHoli Nnpuponoin N3MeHeHUs BeTpa.
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MpumeyaHne — Hanpumep napameTpoM, XapakTepusyroLlmmMm pexmnm paboTbl B3Y, cnyuyaiiHbiM 06pa3omM
N3MEHSIOLMMCS BO BPEMEHU, SIBNSIETCA peasibHas MOWHOCTbL BIY. KOoTopas B KOHKPETHbI Nepuoj BpemeHu, T. e. npu
KOHKPETHOM YCTaHOBUBLLEMCS PeXMMe, MOXET NPUHUMATb 3HaAYEHNE OT Hy/IS 0 HOMUHA/IBHOTO 3HAYEHNS B 3aBUCUMOCTH

OT CKOpoCTU BeTpa. [pn 3TOM B COOTBETCTBUM C MPUHATBLIM A/15 obwmnx mopenein B3y AonyuieHmem, B npegenax Kaxgoro
YCTaHOBMBLLETOCA pexnma CKOPOCTb BETPa N. COOTBETCTBEHHO, peasibHast MOWHOCTL BAY cuntatoTcs NOCTOSAHHbLIMU.

Ans nocTpoeHnsa mogenein BAY n3rotoButesnb AO/KEH yKa3aTb, Kak cnyyaliHble napamMmeTpbl 3aBUCAT OT
napamMeTpoB, XapaKTepuU3yLWnx NpeallecTBYOLWMA YCTAHOBUBLUMINCA pexum BIY. M3rotoBuTe b ykasblBaeT,
KaK 1 OT Kakux napameTpoB, XapakTepusylLwmnx npeglecTBYOWMA ycTaHOBUBLINICA pexum BIY, 3aBucut
KaXAbl/i U3 CAy4YalHbIX napameTpoB, yKa3aHHbIX AN Mmogenn B3Y gaHHOro tuna, NpMBOAUT COOTBETCTBYIO-
une 3aBUCUMOCTHU.

CnyyaiiHble NnapameTpbl MPUCYTCTBYIOT B 06WNX Mogensax BAY Tunos 3 n 4 (B mogensx asapognHammye-
ckoro mogynsa B3Y tunos 3A n 3B, moayna reHepatopa B3Y tuna 3B n moayna ynpasrsieHnsa BOY tunos 3A.
3B. 4A. 4B).

NMpumevyaHne — KcnyyaliHbiM NapameTpam 06LWmMX Mogeneil B3Y oTHocATCS:

- HaYa/bHbIN Yron ycTaHOBKW nlonacTel (ogHonapaMeTpuyeckas aspoavHaMuyeckasi Mogesb aapoanHaMmyecKoro
moayns B3Y tunos 3A. 3B. cm. 5.6.1.2);

- AOCTyMNHas aspogmHammnyeckas MOLLHOCTb (AByxnapameTpuyeckas aspogvHaMmuyeckass Mogesnb aspoauHamuye-
ckoro moayns B3Y tuna 3A. cm. 5.6.1.3);

- Yron ycTaHOBKM fionacTeld, eCnn HoMUHasIbHasi MOLHOCTbL B3Y He MoHwkeHa (AByxnapameTpuyeckas aspoaunHa-
Muyeckass Mofeslb aspoanHammnyeckoro moayns BAY tuna 3A. cm. 5.6.1.3);

- ANTENIbHOCTU 3aMbIKaHUS B 3aBUCUMOCTM OT M3MeHeHUs HanpsbkeHus (Mogernb reHepatopa B3Y tuna 3B, cm.
5.6.3.3):

- MOCTOSIHHAA BPEMEHU CIr/1aXuBatoLLero huibTpa 3aMblKaloLero ycTpoiictea (Mogenb reHepatopa B3Y tuna 3B,
cm. 5.6.3.3);

- PEXUM ynpas/ieHns1 3aMblKatoLLEero ycTpoiicTBa (Mogenb reHepaTopa B3Y tuna 3B. cm. 5.6.3.3);

- CMEeLleHne OMOpPHOro 3HayeHusl, KOTOpoe OorpaHUYMBaEeT AeiiCTBMe perynaTopa npy M3MeHeHNsX CKopocTu Bpa-
LleHUs1 poTopa reHepaTopa (Mofesb perysiMpoBaHnsi akTUBHOM MOLLHOCTU MoAynsi ynpasneHust B3Y tuna 3. cm. 5.6.5.4);

- CMelleHne OMopHOro HanpshkeHns (Mogernb PerympoBaHns peakTUBHOM MOLHOCTM MOAYy/sA ynpasneHns B3Y
Tunos 3A. 3B. 4A. 4B. cm. 5.6.5.7).

To. yem B oO6LWEM Cyyae onpefensieTca Kaxablii napaMmeTp/nepeMoHHasi, ykasaHo B NepeyHsix napame-
TPOB K MoAensim moayneii B3Y B 5.6.

N3rotoBuTeNnb B3Y MOXeET M3MEHUTbL BapuaHT onpejesieHUs napameTpoB, ykasaHHbIi B 5.6. ecnun 3To
BO3MOXHO /151 KOHKpPeTHOI B3Y. Ec/in BO3MOXHO, KONMYECTBO c/lyyaliHblXx NapameTpoB, 3aBUCALUX OT npe-
AblAYLLErO YCTAHOBUBLLETOCSH PeXuMa, AO0/MKHO 6biTb MUHUMasbHbIM. [Py U3MEHEHUU BapuaHTa onpepgene-
HUSA NapamMeTpoB (MO CPaBHEHUIO C YKa3aHHbIMWU B 5.6) AO/KEH ObITb YKa3aHbl OrpaHU4yeHuns AN NpUMeHeHuns
OT/INYHOrO OT yKasaHHOro B 5.6 BapuaHTa onpefeneHUs napaMmeTpoB/OTAeNbHOTO napameTtpa (Hanpumep,
4YTO NpuUBeAEHHOE onpejeneHne napameTpoB MPUMeEHSETCA ANS KOHKpeTHoro(biX) BAY pgaHHoro tuna, ans
paHHoro(blx) BOY. ncnonb3yemoli B KOHKPETHbIX YCIOBUAX U T. M.).

5.4.3 O6uwure napameTpbl Mmoaenei

O6wune napameTpbl mogeneli BAY ykasaHbl B Tabnuue 1.

Tab6bnuuya 1— O6WMe napameTpbl Moaenein B3Y

O603HaqeHVe EavHnua nameperns OnucaHvie
Nov Iy HomMuHaibHas yacTtoTta
T, c LLlar uHTErpMpoBaHus No BpersieHn

5.4.4 HayanbHOe cocTosiHuE

HauyanbHoOe cocTossHMe mogenu B3Y Ao/mKHO 6bITb COrnacoBaHO C HayaslbHbIMU COCTOSSHUAMU MOZAENN
3HeprocucTemMbl 1 Mogenn BAC. B3anmMocBA3b Hayva/lbHbIX COCTOSIHUI aHeprocuctembl, Mmogenn BOC n mopge-
nn B3Y nokaszaHo Ha pUCyHKe 3.

Mepepn nHnymanmsauuneli Mogenn Heo6xoAMMO OGHOBUTL NapaMeTpbl, 3aBUCSALLMe OT BapuaHTa nocTpo-
eHns ceaHca MofenIMposBaHusa (OT yCTaHOBUBLLErocs pexnma B3Y A0 BO3HUKHOBEHUSA BO3MYLLEHUSA), a Takke
napameTpbl, onpegesifseMblie NoTokopacnpenesieHMemM MOWHOCTU B MOAENN IHEPTOCUCTEMbI U 3aBUCALLME OT
BapunaHTa moaennpoBaHua napameTpbl B3Y n B3C.

10
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PucyHok 3 — B3avMOCBS3b Ha4a/lbHbIX COCTOSHMI Mogenel B3Y. BOC n aHeprocucTtembl

Mopenb aHeprocucteMbl NPUBOAUTCA B HavaslbHOe COCTOsIHME MapamMeTpamu noTokopacrnpejeneHuns
MOLLHOCTHN, KOTOpble AO/DKHbI OblTb 3afaHbl B COOTBETCTBUM C pexummamu ynpaBneHus B mogensax BIC nu
B3Y. 3TK napameTpbl OKa3biBalT BAMSAHME Ha HayasibHOe COCTOsiHUe Mopeneii BAC 1 B3Y. NOCKONbKY OHU
onpeaensitoT UCXOAHble HaNpsXeHus n Tokn. Kpome Toro, B 3aBUCUMOCTU OT HayallbHbIX 3HAYE€HU OMOPHbIX
napaMeTpoB Haya/ibHOe cocToaHue moaesin BOC mMoxXeT okasbiBaTb B/IMSAHME Ha Hayas/lbHOE COCTOSAHME MO-
nenn B3Y.

MepeMeHHble Ha4YaIlbHOro COCTOSAHUSA, UCNOIb3yeMble B Mogenax BAY npusegeHsbl B Tabnuue 2.

Tab6nwunuya 2— NepemeHHble HA4Ya/IbHOTO COCTOSIHUA Mogeneli BOY

O603HaueHVe BasucHas BenmunHa OnucaHve
Amil Pwm HavanbHasa akTMBHas MOLLHOCTb
Trit HauanbHbIli cTauMoOHapHbI MOMEHT TPaHCMUCCUN
19(4U.) — KoadhdpmumeHT nepecyeTa peakTUBHOM MOLLHOCTM MO aKTMBHOW, UCNOSb3ye-

MblIli B pery/impoBaHnm KoatuLMEHTOM MOLLHOCTH

5.5 CTpyKTypa o6wux moaenei

5.5.1 Obuwan mMmoAynbHas cTpykTypa

Mogenn B3Y cTpoATcs No Mogy/ibHOMY npuHuuny. O6uwasn cTpyktypa moaeneii BOY, ycTaHOBNEHHbIX B
HacTosleM cTaHAapTe, NOKasaHa Ha puUCyHKe 4. 3Ta CTPyKTypa COOTBETCTBYeT CTPYKType B3aumopaeiicTBus
Mmogenn B3Y c mMogenbto aHeprocucTteMbl M Mogenbio B3C. nmokaszaHHOW Ha pucyHke 2. TOpPU3OHTalbHbIN
pAag moaynein, pacnonioXeHHbI nocepeAnHe, oTob6paxaeT Npeo6pa3oBaHne aapogNHaAMUYECKON MOLWHOCTN B
3/1eKTPMUYeCcKy0 MOLWHOCTb Ha BbiBOgax BAY

5.5.2 Mogenn B3Y tuna 1

5.5.2.1 OnwucaHne B3Y tuna 1

B B3Y Tvna 1 NpMMeHSA0T aCUHXPOHHbIE reHepaTopbl, HEMOCPEeACTBEHHO NOAK/I0YaeMble K 9Heprocu-
cTeme, T. €. He NCMONb3YylOLlWNe NpeobpasoBaTesin aHeprun. B 6onblnHcTBE B3Y TMNa 1 NnpuMeHAI0T cucTembl
N1Ierkoro 3anycka, HoO OHU ABAAKOTCA aKTUBHbIMU TO/IbKO MPU NepBOHa4Ya/ibHOM MyCKe.

1n
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PucyHok 4 — O6was cTpykTtypa mogeneii B3y

Ha pucyHke 5 nokasaHbl OCHOBHble 3/1eKTPUYECKNE U MeXaHUYeCKNe KOMIMOHEHThI, BK/llOYaeMble B MoJe-
nn B3Y tuna 1. BeTpokoseco/potop B3Y coefAnHEHO C aCUHXPOHHbIM FeHepaTopoM Yepes3 My/bTUNINKATOP.
KoMneHcauunio peakTUBHOW MOLWHOCTU o6ecneunBaeT KoHAeHcaTopHass 6aTtapesi. BonbwuHcTBOo BIY Tuna 1
OCHalleHbl KOHAEHCATOPHbIMMN 6aTapessMn C MexaHU4eCckuM MnepekstoYeHneM, eMKOCTU KOTOPbIX NPy KpaTkKo-
BPEMEHHOM MOJEeNIMPOBaHNUN cunTaloTCA HOoM3MeHswwmumnca. B B3Y tuna 1 ¢ 3awmToi OT NMpoBasioB Ha-
NPsXXeHNs 06bIYHO UCMOJIb3YIOT KOHAEHCAaTOPHble 6aTapen C TUPUCTOPHbLIM MepPeKItoYEHNEM, KOTOPble UMEIOT
AVHaMunyeckoe ynpaB/ieHVe BO BpeMsl U Nocsie BO3HUKHOBEHUSA HencnpaBHOCTeW. [NaBHbIi aBTOMaTUYeCKnii
BbIK/llO4aTENIb OTCOEAMHAET reHepaTtop M KOHAeHcaTopbl oqHOBpPeMeHHO. Kak yka3zaHo B TOCT P 54418.21,
BbIBOAbI B3Y mMoryT pacnonaratbcs Kak A0, Tak 1 nocne TpaHcdopmartopa.

MpumMmeyaHune — 30ecb N fanee cepbiM LBETOM 0603HAYEHbI BO3MOXHbIE KOMMOHEHTbI UM BapuaHTbl
KOMTMOHEHTOB.

PucyHOK 5 — OCHOBHbIE 3/1EKTPUYECKME U MEXaHUYECKME KOMMOHEHTbI B3Y Tnna 1

B B3Y Tuna 1 MOryT MCNONb30BaTbCA Kak BETPOKOJIeco/poTOp C MNOCTOSIHHLIM YI/IOM YCTAHOBKMW fona-
CTeil. Tak U C ynpaBisieMbIM YI/TOM YCTaHOBKYM JTOMacTei, No/oOXeHNe KOTOPbIX MOXeT Kak ocrabnsite aspo-
AUHAMUYECKOE TOPMOXeEHVE (MOMOXUTENbHbIN Yrosl YCTaHOBKM), TaK U yCuMBaTth ero {oTpuuaTesibHbli yros
YCTaHOBKM, TaKXe HasblBaeMblii aKkTUBHbIM yNnpaBfeHNeM MOLWHOCTbIO NN KOMGUHUPOBAHHbLIM yrNpaBieHrem
TOpMOXeHunem). B HekoTopbix BAY Tuna 1 ynpasBfieHve yr/ioM yCTaHOBKM fionacTeii ncnonb3yetcst AN npe-
0f,0/1EHVSI MPOBASIOB HAMNPSKEHUS.

12
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B3Y, B KOTOPbIX Yo/ yCTaHOBKW f1oNacTeli NOCTOSAHHbIN UK ynpaB/aeHne UM He Ncnosb3yeTcs Ansa npe-
0/10/1EHNA NPOBANIOB HaNPSXeHUsA, OTHOCAT K B3Y Tuna 1A. BOY. B KOTOPbIX yrpas/sieHne yrjiom yCTaHOBKU
nonacTeli NCNOMb3YIOT 418 NPeoAosIeHNs NMPOBasioB HaNPSHXXeHNsA, OTHOCAT K B3Y Tuna 1B.

55.2.2 CtpykTypa mogenun B3Y tuna 1A

Ha pucyHke 6 nokasaHa CTpykTypa mogenu B3Y Ttuna 1A ¢ NOCTOSAHHbLIM Yr/1OM YCTaHOBKW NlonacTei.
Mopenu, onucbiBawWwme Kaxabiii MOAy b, ykasaHbl B Tabnuue 3.

M ponm»

ynne HagyTb

___.(I_lLU_O it
rwow T o,
Mo n
ay e An —

PucyHok 6 — CTpykTypa mogenun B3Y tuna 1A

Ta6nuuya 3 — Mogynu mogenu B3Y tuna 1A

~inniiMi SET

OnvicaHve mMogenn,

Mogaynb Mogerm T
AspognHamMnyeckuii Mogesib ¢ NOCTOSAHHBLIM a3POoANHAMUYECKUM MOMEHTOM 5.6.1.1
MexaHunyecknii JiByxmaccoBas Mogesnb 5.6.2.1
[eHepaTop Mopgenb aCMHXPOHHOrO reHeparopa 5.6.3.1
OnekTpoobopyaosaHme Mogenb WyHTUPYoLLEero KoHgeHcaropa 5.6.4.1
Mopesnib aBToMaTN4eCcKoro Bblk/ItoHarTess 5.6.42

(Mogenb TpaHcdhopmaTopa) (5.6.4.3)
3awmTta a/1eKTpuYecKon cetm  Mogenb 3almnTbl 31eKTPUYECKON ceTn 5.6.6

5.5.2.3 CrTpykTypa mogenu B3Y tnna 1B

Ha pucyHke 7 nokasaHa CTpykTypa mogenu B3Y tuna 1B. B aToli Mogenu npegnonaraetcs ynpaBieHne
yr/loM yCTaHOBKW fionacTeli AN NpeofosieHnss NpoBasoB HanpshkeHus. Mogenu, onucbiBatoLwme Kaxablii Mo-
AyNb. yKkasaHbl B Tabnuue 4.

aMumTB

X

Foe*
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v owprap ol
~T~ |
Ap W
YMprmun*
MpumeyaHne — Ha 3TOM pUCYHKe He NokKasaH adpoAvHaMUYECKMA MOy b, Tak Kak aspoguHamMmmnyeckme npo-

LiecCbl yyTeHbl B MOAY/1e ynpaB/ieHus.
PucyHok 7 — CTpykTypa mogenv B3Y tuna 1B
13
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Tab6bnuua 4— Mogynun mogenvn B3Y tuna 1B

OnucaHve Mogenu,
Mogynb Mogenm YT

MexaHuueckuii JByxmaccoBasi Mogesnb 5.6.2.1
FeHepatop Mopgenb acCMHXPOHHOrO reHeparopa 5.6.3.1
AnekTpoobopyaoBaHme Mogaenb LWyHTUPYIOLWEro KoHAeHcaTopa 5.6.4.1

Mogenb aBToMaTnyeckoro BblKroyarens 5.6.42

(Mogenb TpaHccopmaTopa) (5.6.4.3)
YnpasneHue Mogenb perynuposaHus MOLLHOCTM MOCPefiCTBOM U3MEHEHUS 5.6.5.1

yrnia ycTaHoOBKuM flonactei
3almTa aneKTpruyeckon cetn Mogesb 3almTbl 3NEKTPUYECKOI ceTn 5.6.6

5.5.3 Mogenb B3Y tuna 2

5.5.3.1 OnpepgeneHve B3Y tuna 2
Ha pucyHke 8 nmokasaHbl OCHOBHble 3/IeKTPUYECKNE U MexaHNYeCKne KOMMNOHEHTbI, BK/IlOYaeMble B MO-

nenn B3Y Ttnna 2.

PucyHok 8 — OCHOBHble 3/1EKTPUYECKME N MEXaHUYEeCK1e KOMMOHeHTbl B3Y Tvna 2

Bo MHOrmx otHoweHnsax B3Y tuna 2 nogobHbl BAY Tuna 1. B otnnume ot BAY TMna 1 B B3Y Tuna 2
NCMNONb3YIOT aCMHXPOHHblIEe reHepaTopbl C NepeMeHHbIM CONpoTuUBAeHMeM poTopa. B3Y Tuna 2 takxe 06bI4HO
CHabXeHbl ynpaB/ieHMeM yrjioM YCTaHOBKW flonacTei.

5.5.3.2 CrpykTtypa mogenun B3Y tuna 2

CTpykTypa mogenu B3Y Tuna 2 nokasaHa Ha pucyHke 9. Mogenn, onucblBalline Kaxablli Moaynb,
ykasaHbl B Tabnuue 5.

14
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NMpumeuaHne — Ha3TOM pUCyHKe He Moka3aH a3poAVHaMUYECKNi Moy b, TaK Kak aspoAnHaMmyeckme Bo3-

[AelcTBUS BKIIOYEHbI B MOAY/ b YNpaBieHns.
PucyHok 9 — CTpykTypa mogenvn B3Y tuna 2

Ta6nuuya 5— Mogynu mogenu B3Y tuna 2

OnvcaHve mMogenm,
Mopyne Mogenm KT

MexaHunyeckni JByxmaccoBas mMogaesnb 56.2.1
eHepaTop Mopernib aCMHXPOHHOrO reHeparopa 5.6.3.1
AnekTpoobopyaoBaHve Mogenb WyHTUPYIoLWero KoHgeHcaropa 5.6.4.1

Mopgene aBToMarn4ecKkoro Bblkntovarens 5.6.4.2

(Mogenb TpaHcdopmaTopa) (5.6.4.3)
YnpaBneHve Mogenb perynmpoBaHUs MOLLHOCTW MOCPeACTBOM U3MEHEeHUS 5.6.5.1

yrna ycTaHOBKU slonacrei

Mogenb peryimpoBaHns CONpoTUB/IEHNS pOTOpa reHeparopa 5.6.5.3
3awuTa an1eKTpnyeckoii cetn Mogerb 3almnTbl 3N1EKTPUHECKON CETU 5.6.6

Ha pucyHke 10 nokas3aHa CTPyKTypHas cxema Moayns ynpaBreHusa Ans mopenen BIY Ttuna 2. Ana
perynimpoBaHusi akTUBHOW MOLHOCTU MCNOMb3yeTCs Mofe b PeryimpoBaHus MOLWHOCTM NOCpeACcTBOM M3Me-
HeHWA yrna ycTaHOBKW onacTeil COBMeCTHO C MOJe bio peryinpoBaHnsa CONpoTUB/IEHNA poTopa reHepaTtopa,
a onopHas peakTMBHas MOLWHOCTb WM OMOPHOe HanpshkeHue xref nepegaeTca Ha Mofenb WYHTUPYHOLWeEro
KOHAeHcaTopa B MoAyJ/le 3/1eKTPUYeCKOro o6opygoBaHus.

5.5.4 Mopgenu B3Y tuna 3

5.5.4.1 OnwucaHue B3Y Ttuna 3

B B3Y TMna 3 MCNosb3yeTcs aCUHXPOHHbIW reHepaTop C ABOWHbLIM NUTaHWEM, B KOTOPOM cTaTop noa-
KntoYaeTCa K aHeprocucTteMe HemocpeacTBEHHO, a POTOp — 4Yepe3 NPOMEeXyTOUHbIA npeobpasosBaTenb. Ha
pucyHke 11 nokasaHbl OCHOBHblE 3/IEKTPUYECKNE U MEeXaHUYEeCKne KOMMOHEeHTbl mogenn BIY tuna 3. Mpe-
ob6pasoBaTesib COCTOUT U3 Npeobpa3oBaTesia Ha CTOPOHe reHepaTopa, npeobpasoBaTesia Ha CTOPOHE CeTu,
3BeHa NOCTOSAHHOrO ToKa C KoHAeHcaTopom. B3Y Tuna 3 MoryT nMmeTb 40CTaTOYHO MOLHbIN Npeo6pa3oBaTesb
Ha CTOpPOHe reHepaTopa M KOMMyTaTop A4/19 NPeofo/ieHNs NPOoBasioB HanpsXeHns 6e3 Heo6X0AMMOCTU WYH-
TUPOBaAHUS UM OTK/OUYEHUS nNpeo6pasoBaTtens. [Apyrve B3Y Tuna 3 BK/IKOYAOT 3aMblKalolee yCTPONCTBO,
KOTOpOe 3aMblKaeT PpOTOp reHepaTtopa HaKOPOTKO MPU 3/1eKTPOMAarHMTHbIX BO3MYLEHUAX U Ha 3TO BpeMsa npe-
BpauwaeTt reHepatop BOY B MHAYKUVNOHHYIO MallUHY.
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PucyHok 10 — CTpyKTypHas cxema MOAy/ia ynpasrsieHus mogenv B3Y tuna 2

PucyHoK 11 — OCHOBHbIE 3/1IeKTPUYECKME N MEXaHUYECKNE KOMMOHeHTbI B3Y Tuna 3

5.5.4.2 CTpykTypa mogeneii B3Y tunos 3A n 3B

CTpykTypa mogenein BOY tunos 3A 1 3B. nokazaHHass Ha pUcyHke 12. BkAlO4YaeT MexaHUYeCKuii n aspo-
OUHaAMUYECKUA Moaynu. 9To HeEo6XoAMMO He ANst Bcex BAY Tuna 3. B HeKOTOpbIX cnyvaax ons onucaHns By
Tuna 3 4OCTaTOYHO YNpOLWeHHO! Modenn — OAHONM 13 obwmx mogenen B3Y tuna 4. Mogenn B3Y tunos 3A
1 3B oTiMyaloTCcsa Mogenbio MOAY/IA reHepaTopa, a Takxe Ansa Bcex B3Y tuna 3B aspognHamMunyeckuii mogynb
onucbiBaeTcsi O4HOMEPHOW a3poAMHAMUNYECKO MOAENBIO.

Mopenu, onucbiBatoLime Kaxablii MOAyb Ha pucyHke 12. ykasaHbl B Tabnuue 6.
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PucyHok 12 — CtpykTtypa mogeneii B3Y tunos 3A n 3B

Ta6nwuuya 6— Mogynu mogeneit BOY tuna 3

OnvcaHve mMogenu,
Mogynb Mogenn YT
AapognHamMmnyeckuii [ByxnapameTpuyeckas aspoAuHamuyeckas Mogenb U 5.6.1.3 1n 5.6.1.2
ofHonapameTpuyeckas aspoamHamMmmnyeckKas Moaesib
MexaHunyeckmii [ByxmaccoBsas mofesib 5.6.2.1
[eHepaTop Mopgenb reHepatopa B3Y tuna 3A wan mMofesib reHepartopa 5.6.3.2 1Mn 5.6.3.3
B3Y tuna 3B
3nekTpoobopyAoBaHve Mopenib aBToMaTn4ecKoro BbIkItoyaTesns 5.64.2
(Mogenb TpaHctopmaTopa) (5.64.3)
YnpaBneHve Mogenb perynMpoBaHnst akTUBHOW MoLHOCTM B3Y Tna 3 5.6.54
Mogenb perynupoBaHusi peakTVBHOM MOLLHOCTU 5.6.5.7
Mogesnb orpaHnyeHns Toka 5.6.58
Mogenb orpaHn4eHnst peakTUBHON MOLLHOCTW Wn 5.6.5.9 wm
Mopenb orpaHMyeHns peakTMBHOWM 1 aKTMBHOWM MOLLHOCTU Un 5.6.5.10
peakTMBHOW MOLLHOCTM W HanpsbkeHus
Mogenb ynpaBneHusi yr/ioMm yCTaHOBKW nlonacTei 56.5.2
3awmrta anekTpnyeckor cetm Mogenb 3almnTbl 31EKTPUYECKON CeTh 5.6.6

Ha pucyHke 13 nokasaHa CTPyKTypHas cxema MoAayns ynpaBaeHus gnsa mogeneii B3Y tuna 3.

17
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PucyHok 13 — CTpykTypHas cxema mogyns ynpasneHust mogeneii B3Y tuna 3
(Mcnonb3yeTca Mofesb OrpaHNYeHNs PeakTUBHOW MOLLHOCTW)

5.5.5 Mopgenun B3Y tnna 4

5.5.5.1 OnwucaHune B3Y tuna 4

B3OY Tuna 4 noakntoyaloT K aHeprocucteMe yepes npeobpasoBaTeslb, PaCCUNTaAHHbIN Ha MOMHYIO MOLL-
HOCTb B3Y. Ha pucyHke 14 nokasaHbl OCHOBHbIE 3/IEKTPUYECKME N MEXAHUYECKNE KOMMOHEHTbI, BK/lOYaemble
B Mozenn B3Y tnna 4. B B3Y Tnna 4 NnpUMEHAT aCUHXPOHHbIE UTN CUHXPOHHbIE reHepaTopbl. B HEKOTOpPbIX
B3Y Tuna 4 NnpUMEHAIT CUHXPOHHbIE TeHepaTopbl C NPAMbIM NPUBOAOM, T4e OTCYTCTBYET MY/IbTUNINKATOP.

18
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PUCYHOK 14 — OCHOBHble 3/1eKTPUYECKME Y MEXAHUYECKME KOMMOHEHTLI BIY Tuna 4

B3Y tnna 4 c kKOMMyTatopamun 06bI4HO MOTYT ObITb NpeAcTaB/eHbl MOAENTAMU, B KOTOPbIX OTCYTCTBYIOT
aspoAMHaAMUYEeCKMe UM MexaHnyeckne moaynu. BOY 6e3 kommyTaTtopa nopoxgarT nocsieaBapuiiHble Kone-
6aHNA MOLWHOCTU, O6GYC/IOB/IEHHbIE KPYTU/IbHbIMUK KOnlebaHMAMU. DTO Takxe crnpaseanneo ans BIY tuna 4
KOMMYTaTOpOM, pacCUMTaHHbIM Ha HEMOJIHYI0 MOLWHOCTL B3Y. Takne konebaHna MOWHOCTN OObIYHO He OKa-
3bIBAOT B/INSAHUSA HA YCTOMUMBOCTb 3HEPTOCUCTEMbI, OAHAKO B/INSIHWE KPYTU/IbHbIX KO/leb6aHnii MoXeT 6bITb
Yy4YTEHO C MOMOLbIO ABYXMaccoBOli mogenn. Ecnn ncnonb3yeTcd KOMMYTaTtop, TO KO3 ULMEHT 3aTyXaHus
KoniebaHnin TpaHCMUCCUX B AiBYXMACCOBOW MOAenn MOXeT OblTb NpMBefeH B COOTBETCTBME C (DAKTUUHECKUM
HOMWHaNOM KOMMyTaTopa. Ansa mogenvpoBaHua BJY Tuna 4 MoxeT ucnonb3oBaTtbCca mogenb BAY tuna 3A.
oA HaKo 06bI4YHO ANS NpeacTaBneHMs BAY Tuna 4 focTaTOYHO YNpoLWEeHHbIX Mogeneli, NockosbKy npeobpaso-
Batesib oTaenser BOY oT aHeprocucremsl.

Ana B3Y Tuna 4 yctaHaBNnBaloT ABe UMUTALNOHHbIX MOAENN:

-ansa B3Y tuna 4A — mMopgesnb C OTCYTCTBYOWUMU a3poAMHaAMNUYECKUMU U MEXAHNYECKUMUN KOMMOHEH-
Tamun. u. BCNeacTBMe 3TOro, C OTCYTCTBUEM y4yeTa KonebaHnii MOLHOCTH:

-ans B3Y tnna 4B — mopgenb, BKKOYalOWas ABYXMacCOBY MofAenb ANS NpenctaBrieHUs KonebaHui
MOLLHOCTMK (a3pOoANHAMNYECKN i MOMEHT CUMTAETCS MOCTOAHHbIM).

5.5.5.2 CrtpykTtypa mogenu B3Y tuna 4A

CTpykTypa mozenun BJY Tuna 4A nokasaHa Ha pucyHke 15. Mogenu, onucbiBalwlwWwme Kaxablii Mmoaynb,
yKasaHbl B Tabnuue 7.
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PucyHok 15 — CTpyktypa mogenvn B3Y tuna 4A
Ta6nuya 7— Mogynu mogenu B3Y tuna 4A

OnvicaHvie Mogenu,

Mogayrnb Mogernm FYHIT
FeHepaTop Mogernb reHepaTopa B3Y tuna 4 nnv mogenb reHepatopa B3Y tvna 3Aa]  5.6.3.4 nim 5.6.3.2
3nekTpoobopyaosBaHne  Mogenb aBTOMaTMYECKOro BbIK/IHoHaTens 56.4.2
(Mogenb TpaHcdopmaTopa) (5.6.4.3)

YnpasneHue Mogenb perynnpoBaHusi akTUBHOM MOLLHOCTU BIY Tuna 4A 56.5.5
Mogenb perynmpoBaHusi peakTMBHON MOLLHOCTHU 5.6.5.7
Mogenb orpaHnyeHus Toka 5.6.58
Mogenb orpaHMyeHnss peakTMBHOW MOLLHOCTU Wan 5.6.5.9 nn
Mogenb orpaHNYeHUss peakTUBHOW M aKTUBHOW MOLLHOCTU WM peak- 5.6.5.10
TUBHOWM MOLLHOCTU 1 HanpshkeHns

3awmTa anekTpuyeckoli Mogenb 3aluTbl 3N1EKTPUYECKON ceTn 5.6.6

cetn

al B mopgenax BOY Tuna 4 rioxeT ncnosb3oBaTbCsa MoAeNb reHepatopa B3Y Ttuna 3A. B KOTOpPOl yMeHbLUaeTcs
CKa4yOK peakTVBHOM MOLLHOCTW, MOSBAAIOWMIACA NOC/1e BOCCTAHOB/IEHUS HamnpshkeHWs. STOT CKavyok 06YC/oB/IeH B OC-
HOBHOM YNC/IEHHLIMW MOrPELIHOCTAMU UMUTaLmn.

Ha pucyHke 16 nokasaHa CTPYKTypHas cxema MoAy/fs ynpaBreHus Ans mogeneii BOY Ttuna 4A.
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PUcyHOK 16 — CTpyKTypHasi cxema mogyns yrnpasneHus Mogenv B3Y tvna 4A
(MCnonb3yeTcs MOAE b OrPaHNYEHNs PEAKTUBHOW MOLLHOCTK)

5.5.5.3 CrtpykTypa mogenun B3Y tnna 4B
CTpykTypa mogenun B3Y Tuna 4B nokaszaHa Ha pucyHke 17. Mogenu, onucblBarolmne Kaxabiii moayib,
ykasaHbl B Tabnuue 8.
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PucyHok 17 — CTpykTypa mogenvn B3Y tuna 4B
Tab6bnuua 8 — Mogynun mogenvn B3Y tuna 4B
OnvcaHve mMogenm
Mogynb Mopenm MYHKT
MexaHunyecknii [iByxmaccoBasi MofeNb 5.6.2.1
F'eHepaTop Mogenb reHepaTopa B3Y Trna 4 unv mogens reHeparopa By 5.6.3.4 W 5.6.3.2
Tnna 3Aa"
3nekTpoobopyaoBaHue Mogenb aBToMaTMHYeCKoro BbiK/tovarens 5.6.4 2
(Mogenb TpaHcdopmaTopa) (5.6.4.3)
YnpasneHve Mogenb perynMpoBaHusi akTMBHOM MoLHOCTU B3Y Tuna 4B 5.65.6
Mogenb perynmpoBaHns peakTMBHOM MOLLHOCTM 5.6.5.7
Mogenb orpaHnyeHus Toka 5.65.8
Mogenb orpaHNYeHNss PeakTUBHOW MOLLHOCTU Wi 5.6.5.9 wm
Mogienb orpaHUyYeHnsi peakTUBHOM M aKTUBHOM MOLLHOCTU Wn 5.6.5.10
pPeakTVBHOM MOLLHOCTY 1 HanpshkeHUs
3aluTa 3/1eKTPUYECKO ceT  Mogaenb 3awuTbl 3/1IEKTPUYECKON ceTn 5.6.6

a| B Mmogensix BAY Tvna 4 rnoxeT UCMoNb30BaTbCsl MOAesb reHepatopa B3Y Tuna 3A. B KOTOPOI yMeHbLUaeTCsi cka-
YOK PeaKkTUBHOM MOLLHOCTY, MOSIBASIOLWMIACS MOC/IE BOCCTAHOB/IEHMSI HAMPSHKEHMsI. DTOT CKAUYOK 06YC/I0B/IEH B OCHOB-
HOM YMC/IeHHbIMMW NOTPELLIHOCTAMW UMUTALMN.

Ha pucyHke 18 nokasaHa CTPYKTypHas cxema MOAy/ s ynpasseHus ana mogene BOY tuna 4B.

5.6 Katanor mopeneii moaynein B3y

TunoBble 3BeHbS, yKasaHHble Ha CTPYKTYPHbIX CXemax Mogeneil moaynei, npuseaeHbl B npuaoxexHnn B.

5.6.1 Mopgenun aspognHaMuU4yecKoro moaynsa

5.6.1.1 Mopgenb C NOCTOAHHbIM a3pPoANHAMNYECKUM MOMEHTOM

Ha pucyHke 19 nokasaHa CTPYKTypHas cxema MoJesnn as3pofuHaMUyeckoro MoAysisi C MOCTOSHHbIM
a’spoANHAMUYECKMM MOMEHTOM. [lns 3Toli Mogenn He TpeGyeTcs Kakux-nn6o onpegensemMblXx U3roToBuTe-
nem B3Y napameTpoB. HavyanbHblli MOMeHT tinil foskeH 6bITb 3a4aH No napameTpam noTtokopacnpegeneHuns
MOLHOCTU (CM. PUCYHOK 3).
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PUcyHOK 18 — CTpyKTypHasi cxema mMofyns yrnpasneHus Mogenv B3Y Tvna 4B
(MCnonb3yeTcs MOAE b OrPaHNYEHNs PEAKTUBHOW MOLLHOCTK)

PucyHok 19 — CTpyKTypHasi cxema MoZe v € NOCTOSAHHbIM a3poAnHaMUYECKUM MOMEHTOM

5.6.1.2 OpgHonapameTpuyecxasa aspoguHammnyeckas moaesb
B mMogenun yunTbiBaeTcs 3aBUCMMOCTb MOLHOCTM OT yr/ia yCTaHOBKM fionacTei, HO npeHe6peraeTcs 3a-

BUCUMOCTbIO MOLHOCTY OT CKOPOCTY BpalleHus BeTpokosieca/potopa. CTPyKTypHas cxema Mogenun nokasaHa
Ha pucyHke 20. mapaMeTpbl Mofenun nNpuBeAeHbl B Tabnuvue 9. HayanbHasa MOLWHOCTb [O/KHA 6bITb 3a-
JaHa no napameTpamM NOTOKOPAac/peseeHnst MOLWHOCTM (CM. PUCYHOK 3).
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PucyHok 20 — CTpyKTypHas cxema ogHonapameTpuyeckasi aapogmHaMUyeckor Mogenmi

Ta6nuuya 9 — MNapameTpbl ogHONApaMETPUYECKON aspoayHaMUYecKol Mogenn

BasucHas
O603HayYeHue OnucaHue YeH onpepensetcsa
BeNnYnHa
0 wo rpag HavanbHbIi Yyrosn yCtaHOBKU nonacTei npe,qLIJeCTBy}OLLI.I/IM yCTaHOBUB-
LIMMCS pexumom BY
K P,.n/rpag2 KoadhdurumeHT aspogmHaMUHecKoro ycuneHus — Tunom B3Y

5.6.1.3 [ByxnapameTpuyeckas aspoAmHaMmumyeckasa moaesb

CTpyKTypHas cxema MOJesin nokasaHa Ha pucyHke 21. napameTpbl moaenu npmesegeHbl B Tabnuuye 10.

B npunoxeHnn C npusefeHo nogpobHOe onncaHne gByxnapaMmeTpuyeckoin aapogmHammyeckoli mogenu,
BK/IlOYaa pekoMeHaauunu nponssoantenam B3Y no onpegesnieHnio napaMeTpoB MOAeN v B 3aBMCMMOCTU OT Ba-
puaHTa mogenu (BapnaHta BOY gaHHOro tuna), a Takxe paspaboTynkam nporpamMmmHoOro obecneyeHus no pac-
YeTy Haya/lbHOro COCTOSIHUA B TOM c/y4yae, Korga nsrotosutesieM npefcTaB/ieHbl HeO6XoAUMbIe NapameTpbl.

PucyHok 21 — CTpyKTypHas cxema [ByxnapameTpuyeckoi aspognHamMnyeckoii Mogenmn

Ta6nuuya 10— MapameTpbl ABYX/1apamMeTPUHEcKoi aspoarHaMUYeckoi Mogenm

BasucHasna
OGo3HaueHue OnucaHune YeH onpepenseTcs
BeNNYNHA
rE',OCTyI'IH[:lFI aspoanHamMmmnyeckas MOLLlHOCTb3/ I'Ipe,qmeCTByrou.l,le yCTaHo-
BUBLUMMCS! peXuMom B3Y

PavaH P noH
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OkoHYaHue Tabnuubl 10

Bazu
O603HaueHve CHasA OnvcaHve Yem onpegenseTcs
Be/MY/Ha
«0 rpag Yron yctaHOBKW /lonacTe, eC/im HOMVHa/IbHass MOLWHOCTbL  [pe/LecTBYOLWLVM YCTaHO-
B3Y He noHmxeHab> BUBLLMMCS pexrMom BIY
) frbaze CKOpOCTb BETPOKOJIBCA/POTOPA. €C/IM HOMUHas/IbHasA Mol-  Tunom B3Y
HOCTb BJY He noHuxeHa
i p,«M/rpag YacTHaa npousBofHas asapofuHamMmyecko MOLHOCTU no  Tunom B3Y

yrny yCTaHOBKY flonacTei
Provhaze ACTHas MPOW3BOAHAs a3pOAMHAMMYECKOV MOWHOCTM no  Tunom B3Y

do.
YI/I0BOW CKOPOCTY BpalleHnsi BeTpokosieca/poTopa

ow rpag Yron ycTaHOBKW fionacTei Mpu yABOEHHOV HOMWHasbHOW Tunom B3Y
CKOpPOCTU BeTpa

oyl YacTHas npousBogHast dpQLnpu HOMUHaUIbHOM CKOpOCTM BeTpa  Tunom BIY

a>[locTynHas aspoAvHamMmuyeckass MOLLHOCTb NO3BOJSET BbINO/IHATL MOAE/IMPOBAHNE C NMOHWKEHHBbIM HOMUHA/IOM
AN 06beAVHEeHVs! C YCTPOMCTBOM YrpaB/ieHUsi MOLWHOCTbI0 BAC Ans Toro, 4Tobbl 661710 BO3MOXHO BO3pacTaHue MOLL-
HOCTV B3Y, ecniv on1a 3Toro 4oCTaTOYHO a3poANHAMUYECKON MOLLHOCTU. HavasibHas aspoguHamMmyeckasi MOWHOCTb He
MOXET NpeBoCcxoauTbp ™ .

b>Yron ycTaHoBKM flonacTteii 06bI4HO [O/MKEH ObITb paBeH Hy/o ANns psaa< 1 n 6onblue Hyna npu = 1lvnn ecn
HavasibHOe 3HauYeHne paera MeHblue Pavai-

5.6.2 Mogefb MexaHW4Yeckoro Mmoayns. jsyxmaccosas mMogenb
CTpYyKTypHas cxemMa MOZe/im nokasaHa Ha puUCyHke 22. napameTpbl MOAesn npuBefeHbl B Tabnuue 11.

MpumeyaHne — HekoTopble NPOrpamMmMHble CPEACTBA BKIKOYAIOT YYET UHEPLMM FreHepaTopa BO BCTPOEHHYHO
Mogenb reHepartopa. B 3Tom cnyyae foNosHUTENbHAA MexaHuueckas Mofeslb A0/KHA B3anMOoeincTBOBaTb C Ba/IOM re-
HepaTopa BMECTO BO3/yLLHOro 3a30pa reHeparopa W. ciefloBaTesibHO, He BK/II0YaTb MHEPLUWMIO reHepartopa. MonHas mexa-
HMYeckast MoZeslb MPU 3TOM OCTaeTCsi ABYXMACCOBOW MOAENbIO.

BrupR

PuUcyHOK 22 — CTpyKTypHasi cxema [ABYXMacCOBOW Moaenv
Ta6nwunya 11 — MNapameTpbl ABYXMaccOBOV Moaenn

O603HaueHve BazuncHas BenmunHa OnvcaHve Yem onpegenseTca
ero/r C MocTosiHHas nHepuun BeTPOKosieca/poTopa Tunom B3Y
W C [MocTosAHHasA nHepLmn reHeparopa Tunom B3Y
*drt Uase Koadhpu1LMEHT XeCTKOCTU TPaHCMUCCUN Tunom B3Y
Uose/E2bme KoaddpmumeHT 3aTyxaHus konebaHuii TpaHcMuccun — Tunom B3Y

' B M3K ncnonb3ytoT napameTp koadpmumeHT nHepuumn H = 7> Tr
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5.6.3 Mopgenwun reHepatopa

5.6.3.1 Mogenb aCMHXPOHHOrO reHepaTopa

Mpn UMNTaLMOHHOM MOAENNPOBaHUK crieAyeT UCNOoJIb30BaTb CTaHAAPTHYO MO/JefNlb aCUHXPOHHOTO re-
HepaTopa. O6bIYHOW NPAKTUKOW NPU U3YHEHUN YCTOWUNBOCTU ABNSETCA yUYeT NepexoiHbiX NpoLeccoB B 3/1€K-
TpUYEeCKoi Lenn potopa 1 NpeHebpexeHne NepexoaHbIMU NpoueccaMmun B 3/1eKTPUYECKOi Lenn cratopa.

Ecnu npumeHATCA MoAenn anekTpoaBuratens, crnegyeTr NnpUuHMMaTb B pacyeT TO. YTO B COOTBETCTBUN
C HacTOSAWMUM CTaHA4apTOM, B MOAY/1AX MOMOXUTENbHBIM MPUHATO HanpaB/ieHMe TOKa B CeTb, a HE U3 CeTU.

Ecnu npumeHAOTCA MoAenn anekTpoaBuratens, crnegyeTt NnpUuHMMaTb B pacyeT TO. YTO B COOTBETCTBUN
C HacToAWMM CTaHA4apTOM, B MOAYNAX NONOXUTENIbHbIM MPUHATO HanpaB/IEHHO TOKa B CeTb, a HE U3 CeTu.

5.6.3.2 Mopgenb reHepatopa B3Y tuna 3A

CTpyKTypHas cxema Mogenu nokasaHa Ha pucyHke 23. MNMapameTpbl Mogenu npveeaeHbl B Tabnuue 12.
Mogaenb 3BeHa BpaleHUss ONOPHOW cucTeMbl oTcyeTa npuBegeHa B 5.6.3.5.

BbIXOgHbIM MapaMeTpoOM MOJESNIN reHepaTopa SIB/ISETCA TOK. BblAaBaeMblli B CETb PeryimpyemMbiM uUC-
TOYHUKOM. KOTOPbIi 3allyHTMPOBaH (MonepeyYHbIM) UHAYKTUBHbLIM conpoTuBneHnem X,,. OiHAKO B HEKOTOPbIX
nporpaMmMHbIX cpeAcTBax MOAEeNNPOBaHNA KOMMOHEHTbI yNpaB/eHUss N 3HEProCUCTEMbI TPaKTYHOTCA pas/iny-
HO. NS ynyylweHnsa HafeXHOCTWN pacyYeTHbIX aJITOPUTMOB MOXET OKa3aTbCs LenecoobpasHbiM YY4eCTb WYHTU-
pytoliee COnNpoTUB/EHNE B ypaBHEHNAX CETU.

MoTepsAMK B cMcTeMe reHepatopa npeHebperatoT, nonaras MOLWHOCTb B BO34YLWHOM 3a30pe Mexay cTa-
TOPOM M POTOPOM reHepartopa paBHOW MOLWHOCTM Ha BbiBOgax B3IY.

Re — aKkTWBHOE 3HauyeHue (AeiicTBUTENbHOE), IM -+ peakTUBHOE 3HaueHWe (MHUMOe)

PucyHok 23 — CTpyKTypHasi cxema mogenu reHeparopa B3Y tuna 3A
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Tab6nwuuya 12— MapameTpbl Modenu reHepatopa B3Y tuna 3A

O603HaveHve

KPc

Tc

*S
Kperax

~grnax

BasucHaA
BemunMn*

~baHe
'HOMC

'HoM'C

OncaHvie

KoadhdhunumeHT nepegaym o6LiEro KaHasia peryivpoBaHust
MN-perynatopa Toka

lMocTofiHHaA  BpemMeHn  UHTerpasibHoro kKaHana  [A-
perynaTopa Toka

OneKTpoMarHUTHOe NepexoaHoe NHAYKTUBHOE COMpOoTUB/IEHNE

MakcumasibHass CKOPOCTb HapacTaHUs akTUBHOIO TOKa

MakcmasibHast CKOpOCTb HapacTaHUs peakTUBHOro Toka

5.6.3.3 Mopgenb reHepatopa B3Y tuna 3B

CTpyKTypHas cxema Mofenu nokasaHa Ha pPUCYHKe 24. napamMeTpbl U pexumbl Mogenu npuvBefeHbl B
Ta6bnuue 13. Mogenb 3BeHa BpalleHUsi ONOPHOI cUCTeMbl oTcyeTa npuBeseHa B 5.6.3.5.

3Ta mMofenb ABNAeTCA ynpoluieHneM mogenu reHepatopa B3Y tuna 3A c go6aBneHnem mogenun 3ambl-
Kaluero yctponcrta (cm. (4]).

BbIXOA4HbIM NapamMeTpoOM MOJAE/NN reHepatopa sABnseTcs ToKk. OHaKO B HEKOTOPbIX NPOrpamMMHbIX Cpef-
cTBax MOAeNMpoBaHusa ANA ynydleHns CXoAMMOCTN MoAenun B MoAenlb MOAyNa reHeparopa He0O6xXxo4MMO Ao-
6aBUTb NapassesibHoOe conpoTusneHne Xs. na ynyyweHna cXoquMOCTU MOAeNn B TakKNX CriyvyasX peKoMeH-
AyeTcsa pasmMecTUTb 3TO napaJsijie/ibHOe CONPOTUB/IEHNE, paBHOe pe3ynbTaTy [e/leHUs HanpsXeHus crtatopa
Ha NepexofHyl peakTUBHOCTb, TaK, YTO6bl OHO 6bI/10 BK/IIOYEHO B YpaBHEHMNEe 3HeprocucTemsl.

Yem onpegensieTcs

Tunom B3Y

Tunom B3Y

Tunom B3Y

MpoekTom (pab6oToin BAY
B KOHKpeTHO BOC)

MpoekTom (pabotoit BAY
€ KOHKpeTHo B3C)
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faac
focml
w
is«r
hr*
Re - aKkTuBHOe 3HayeHue (AeiicTBUTeNnbHOE). Im — peakTuBHOe 3HauyeHue (MHUMOe)
PucyHok 24 — CTpyKTypHasi cxema mMoenu reHepartopa B3Y tuna 3B
Tabnuua 13— MNapameTpbl K peXUMbl Moaenn reHepaTopa B3Y tuna 3B
6a3vicHast
OnvcaHve
O603HaveHve VHa Yem onpegenseTca
c MocTosAHHas BpeMeHWn reHepaTopa Tunom B3Y
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O603HauveHune Basucnaa
BEeNNYMHa
d)pTax ‘how/C
Cpqn"ax 'Ho«/cC
*S Zbsso
r Civ(dc/) cot Unm
r. c
Ms3Ycup —

FOCT P 54418.27.1—2019

OnucaHune

MakcumasnbHaa CKOpPOCTb HapaCTaHMA akTUBHOIO TOKa

MakcrMasibHasi CKOPOCTb HApacTaHUsi PeakTUBHOrO TOKa

OneKTpomarHMTHasi nepexofHas peakTMBHOCTb

3aBUCUMOCTb AJINTENBHOCTA 3aMbIKaHUA OT WU3MEHEHWS
HarnpshkeHWs (HanprMep, No crpasBoYvHOW Tabnmue)

MocTosiHHas  BPeMeHu
3amblKatoLLEero ycTpoicTea

CrIaX/BaOWEero  uibTpa

PexvIM yrnpaB/ieHnsi 3aMbIKatoLLero yCTpoicTBa

5.6.3.4 Mopgenb reHepatopa B3Y tuna 4

CTpyKTypHas cxema mMofenu nokasaHa Ha pucyHke 25. napameTpbl MOoAenn npueBefeHbl B Tabnuue 14.
Mopaenb 3BeHa BpaleHMss OMOPHOW cUcTeMbl oTcuyeTa npueBeneHa B 5.6.3.5.

4T*

Re — akTuBHOe 3HauyeHue {geiicTBUTeNbHOE); IMm -

Yebl onpeaensieTcst

MpoekTom (paboTtoint BIY
B KOHKpeTHoli B3C)

MpoekTom (paboToii B3Y
B KOHKpeTHoli B3C)

Tunom B3Y
MpeALLecTBYIOLWMM yCTaHO-
BUBLLMMCS pexv1mMom B3Y
MpeALwecTBYIOLWWM YyCTaHO-
BVBLLIMCS pexxvmom B3Y
MpeALLIecTBYIOWUM YyCTaHO-
BUBLLMMCS peXMOM B3Y

peakTuBHOe 3HavyeHne (MHUMOE)

PucyHok 25 — CTpyKTypHasi cxema mMogfenm resepartopa B3Y Tuna 4

Ta6nunuya 14— MapameTpbl Modenu reHepatopa B3Y tuna 4

BasucHas
O6o3HayeHune
Be/INYMHa
Cc
d'pmax w C

OnucaHune

MNocTosiHHas BpemMeHu reHeparopa

MakcmMasibHas CKOpPOCTb HapacTaHWsA aKTUBHOIO TOKa

Yem onpepensaetca

Tunom BY

MpoekTom (paboToit B3Y
B KOHKpeTHoI B3C)
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OKOH4YaHue Tabnuupl 14

BasvicH
O603HaYeHve Chasi OnucaHve Yem onpepensietcs
Be/MUMHa
(U[max MakcumasnibHasi CKOpOCTb HapacTaHusi peakTMBHOro [lpoekTtom (paboTtoi BIY
TokKa B KOHKpeTHO B3C)
d/OTin MUHUMaIbHasi CKOPOCTb HapacTaHUs peakTMBHOro Toka [poekTom (pa6oToli B3Y

B KOHKpeTHoii B3C)

5.6.3.5 Mopenb BpalleHUs ONOPHOW cUCTeMbl oTcyeTa
CTpyKTypHasa cxemMa mofesin nokasaHa Ha puUcyHke 26. napameTpbl Mogenun npuBegeHbl B Tabnuue 15.

Tab6bnuua 15— MNapameTpbl MOAENV BpaLLeHWst ONOPHON CUCTEMbI OTcyeTa

BasucHaA YeH
O6o3HaqeHVe BenMUMHA OnvicaHve onpegenseTcs
TPU. c MocTosiHHas BpemeHn mogenun cunbTpa nepBoro nopsgka Tunom B3Y
MOoAyns aBTOCUHXPOHM3aumn dasbl
UPLLL T HanpsikeHue, HmXe KOTOporo yronl S oTounibTpoBaH u  Tunom BIY
BO3MOXHO 3adduKcMpoBaH3*
UPLL2 "HOY HanpskeHve, Hybke KOTOpOro yrosn 6 3achukcuposaH, ecnv Tunom B3Y

UPLL2 S uPLLIb>
a| Yron BblgensieTcs n'nnm nkcupyeTcs Bo n3bexaHre HeyCTOMYMBOCTU Npu NponasgaHmy ONOPHOTO HamNpPsKEHUS.
b 3HaueHune i/p N [OMKHO ObITb cornacoBaHo CO 3HaveHnem t/PLLL. O6biuHO t/pi, s Up”Li- HanpsibkeHue i/p N
NpYMeEHSeTCA A/1A TOro, YTo6bl N36exaTb BbIYMCAUTEbHBIX NPO6/eM, KOraa HanpshkeHne 6M3KO K HY/o 1 BCleAcTBue
3TOr0 YMC/IEHHOE 3HAYeHVe yria He onpeaesieHo.

5.6.4 Mopenun anekTpoob6opyaoBaHus

5.6.4.1 Mogenu WyHTUPYIOLWEro KoHAeHcaTopa

[Ansa 6atapeil KOHAEHCATOPOB C MeXaHUYecKUM MnepekntvYeHnem cnefyeT UCNOMb30BaTh CTaHAAPTHYO
Mojesib KOHJeHcaTopa OCHOBHOW 4acTOThbl, UMeLLYIOCSA B cpeAcTBax mogeniupoBaHus. ns 6atapei koHgen-
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CcaTopoB C TUPUCTOPHbIM NepektYeHneM MOXeT NCMO/Ib30BaTbCA CTaHAapTHasA MOAeslb YCTaHOBKM cTaTuye-
CKOli KOMMeHcauun peakTUBHOM MOLHOCTH.

5.6.4.2 Mogenb aBTOMaTM4eCKOro Bblk/touaTens

Mpn mogenupoBaHMM cnegyeT UCNO/b30BaTb CTaHAAPTHYIO MOAe/lb aBTOMaTMYeCKOro BbIK/touaTesns,
MMelLyocs B cpecTBax MoAeniMpoBaHns. Mogenlb aBTOMaTU4YeCKOro Bblk/tovaTens AO/KHA OTKI0YaTb Bbl-
KnYaTenb Npy NOy4YeHUN elo KoMaHAbl Ha oTkAtoveHne [FOCB],

5.6.4.3 Mogenb TpaHcthopmaTopa

[Ana mopgenvpoBaHus criefyeT MCNOMb30BaTb CTaHAAPTHYO MoAesb TpaHcdopmaTopa, nMeroLlycs B
cpeAcTBax MoAennMpoBaHus.

5.6.5 Mopgenwn ynpaBneHuns

5.6.5.1 Mogenb peryinpoBaHnsa MOLHOCTM NOCPEACTBOM M3MEHEHUA yrna yCTaHOBKW ionacTei

CTpyKTypHas cxema Mofesnin nokasaHa Ha puUCcyHke 27. napamMeTpbl MoAenu npueefeHbl B Tabnnue 16.

MpumeyaHne — HayanbHasi MOWHOCTL pinl 3agaeTcsi No napaMeTpaM NoToKopacrnpeAeneHnsi MOLWHOCTU.

PucyHok 27 — CTpyKTypHasi cxema MoAenu yrnpas/ieHnsi MOLHOCTbIO YI/IOM yCTaHOBKW flonacTei

Ta6nwuuya 16— MapameTpbl MOAENM YNPaB/IeHNs MOLHOCTbLIO YT/IOM YCTaHOBKY fionacTeli

O603HaueHme Basvicran OncaHve Hem
Be/M4vHa onpepensetca

T, c MocTosiHHas BpeMeHn U3MepeHnsa HanpskeHns Tunom B3Y

P wom Mpegen ckopocTy BO3pacTaHUs MOLLHOCTU Tunom B3Y

PTT Pyom Mpepen CKopocTU CHYXEHMUS MOLLHOCTH Tunom B3Y

h c MocTosiHHas BpeMeHU 3a,ePXKN Tunom B3Y

Prin 3apaHHoe 3HaYeHne MUHVMasIbHOWM MOLLHOCTU Tunom B3Y

Pae. AVOM 3HayeHne MOLHOCTN ANs cpaBHeHusi. Ecnv pIni< pml, mow- Tunom B3Y

HOCTb CHM)XXaeTCca o pT -1

A (“Bay) CnpaBoyHas Ta6/nmua 3aBUMCUMMOCTY CHWKEHUS MOoLHOCTM  Tunom B3Y
nocsie NpoBasia HanpshKeHMs OT CTeneHn nposanasd)

4IVRT Uhom MoporoBoe 3HauyeHne BbiSBNeHUs nposaniaf Tunom B3Y
a) CnpaBoyHasn Tabnvua Ao/mKHa onpeaensATbCs waraMmy Mexay YeTbIpbMs TOUKaMu.
b) UUVRT f0/MKHO ObITb paBHO HanGoNbLLEMY HanpshkeHUto B 7d(0).

5.6.5.2 Mogenb ynpaB/fieHUs YoM yCTaHOBKUW nonacTei

CTpyKTypHasi CXxeMa MOZenn nokasaHa Ha pucyHke 28. napameTpbl MOAenu npuBefeHbl B Tabnuue 17.
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EEN

W

Art

PBbI*

MpumeuyaHune — B mMogenu ans 3awmTbl OT BbIXOAa 3HAUEHUS yr/ia YCTAHOBKM slonacTei 3a AonyCTUMble
npeaesnbl UCNoIb30BaH MHTEFPATOP C OrpaHMUYEHUsIMA, ONNCaHHbIA B B.8. 1 hunbTp NepBoro nopsigka ¢ orpaHuyeHnsIMu,
onucaHHsbIi B B.10.

PrcyHok 28 — CTpyKTypHasi cxema Mofesnv ynpas/ieHVs yr/ioM yCTaHOBKM flonacTeii

Ta6nuuya 17— MapamMeTpbl MOAENW YNPABEHWsS YI/IOM YCTaHOBKM flonacTeit

BasucHan Yem
O603HaqeHVe Onvcanve
Be/MYVHa onpeaenseTcs
KRAe rpag”base KoadhdpmumeHT nepegaun nponopumoHasibHOro kaHana Mi-p.- Tvnom B3Y
rynstopa yrsioBoli ckopoctu
*Uo rpap/U~c KoadhdpmumneHT nepegayum nHTerpasibHoro kaHana Nl-perynatopa Tunom B3Y
Yr/I0BOW CKOPOCTH
Kpc «pafoHOM KoachdhmumeHT nepegaun nponopumoHanbHoro kavana MW-ps- Tvnom B3Y
rynsatopa MOLHOCTN
*1c rpag/P~c KoadhdpmumeHT nepegayum nHTerpasibHoro kaHana Nl-perynatopa Tunom B3Y
MOLLHOCTH
KPX Abase VoM KoadhpmumneHT cBs3n perynsatopos Tunom B3Y
«max rpag MakcrMasbHbIN yron ycTaHOBKM /ionacTtei Tunom B3Y
°mm rpag, MVHUMa/bHBI Yron yCTaHOBKW slonacTei Tvnom B3Y
<Smax rpag/c MakcumMasibHasi CKOPOCTb YBE/IMHYEHUSA YIna YCTaHOBKN Tunom B3Y
rpag/c MnHUMasIbHasA CKOPOCTb YMEHbLUEHUSA YI/ia yCTaHOBKU Tunom B3Y
c MocTosHHan BpemMeHN yCTaHOBKW nonacTeri Tvnom B3Y

5.6.5.3 Mogenb perynnposaHnsa cOnNnpoTUB/IEHUA poTopa reHeparopa
CTpyKTypHass cxema Mofesin nokasaHa Ha puUcyHke 29. napameTpbl Mogenu npusefeHbl B Tabnuue 18.
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PucyHok 29 — CTpyKTypHasi CXeMa MOZEe /N PeryiMpoBaHus CONpoTUB/IEHUSI pOTOpa reHepartopa

Ta6nuuya 18— MapameTpbl MOAENU PETY/IMPOBAHYS CONPOTUB/IEHNSI POTOPa reHepaTopa

BasvicHast
O603HaueHVie achmanma OnucaHve Yem onpepensietcs
T t MocTosiHHas BpemMeHu hunbTpa Npy U3MepeHnn MOLLHOCTH Twnom B3Y
_ KoadhpmumeHT ycunenns cmnbTpa Npu N3mMepeHun MoL- Tunom B3Y
HOCTN
AT t MocTosiHHasA BpemeHu hunbTpa NPy U3MEPEHUN CKOPOCTU Tunom B3Y
reHeparopa
KLLUL — KoadhpmumeHT ycunenma donnbTpa npu n3MepeHnn cKopo- Tunom B3Y
CTV reHeparopa
P.(A&) ~Hobl (S'ase) CrnipaBoyHas Tabnuua 3aBUCUMOCTU MOLLHOCTU OT U3MeHe- Tunom B3Y
HWSi CKOPOCTU (OTpULIaTENIbHOE CKOMbXEHNE)
«Prr Apase KoadhdpmumeHT nepegaum nponopuyoHasibHOro kaHana M- Tunom B3Y
perynstopa conpoTuB/IeHNs poTopa
Apase c KoadbpnumeHT nepegaum umHTerpasibHoro kaHana [A- Tunom B3Y
perynsiTopa ConpoTMB/IEHMS pOTOpa
rax Zbase MakcnmasibHoe akTMBHOE COMPOTUB/IEHME poTopa Tunom B3Y
T Abase MuHUMasIbHOE aKTMBHOE COMpPOTUB/IEHME pOTOpa Tunom B3Y

5.6.5.4 Mogenb peryimpoBaHnsa akTMBHOWM MoLWHOCTM B3Y Tnna 3
CTpyKTypHas cxema Mofenun nokasaHa Ha pucyHkax 30 n 31. napameTpbl MoAenn npvsBeeHsbl B Tabnunue 19.
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MpumevaHne — 3BeHo MNMW-perynsaTopa MOMeHTa NpBefeHo Ha pucyHke 31.

PucyHok 30 — CTpyKTypHasi cxema MoAenu perysimpoBaHns akTMBHOW MoLHOCTM BAY Tuna 3

PucyHok 31 — CTpykTypHas cxema MNU-perynatopa MOMeHTa
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Ta6nuya 19— MNapameTpbl MOAENM YNPaB/IeHVs aKTUBHOM MOLHOCTbIO BOY Tuna 3

O[I0/1IEHUN MPOBASIOB HanpskeHus (0 — ynpasrieHue pe-
aKTVMBHOM MOLLHOCTLIO, -1 — yrnpasneHue HanpshxeHuem)

BasucHan
O6o3HaueHue BeUWHA OnucaHune YemM onpeaensetcs
“offset i2base CwMellleHne OMopHOro 3HaYeHnsl, KOTopoe orpaHuunBaeT  [MpeaLecTBYOLYIM YCTaHO-
AelicTBUe perynsatopa npu M3MeHeHUsX CKOPOCTM Bpa- BYBLUMMCS pexviMom B3Y
LLleHNss poTopa reHeparopa
“<p) iWAHOM » CrnipaBoyHass Tabsmua 3aBUCUMOCTU MOLLHOCTW OT CKO-  Tunom B3Y
pOCTV BpalleHnsa poTopa reHepaTopa
daserw KoadhhrumeHT nepegayn nponopumvoHasibHOro kaHana Tunom BOY
MW-perynsatopa MOLLHOCTU
“p dase KoadhdomumeHT nepegaym mHTerpasibHoro kaHana M- Tunom B3Y
perynsatopa MOLHOCTA
r patp3 c MocTosiHHaA BpemeHu nnbTpa Npu nsMepeHnn mouy-  Tunom BIY
HOCTKN
[ MocTosiHHan BpemeHn nabTpa Npu n3MepeHumn Hanps- Tunom B3Y
XeHns
7cuef c MocTosHHasA BpeMeHU B ONMOPHOM (hu/ibTpe CKOPOCTH Tunom B3Y
F«1p3 c MocTosiHHasA BpeMeHn nbTpa Npu M3MepeHun ckopo- Tunom B3Y
CTV BpalleHusa potopa reHeparopa
K DTO PMObLIYTa KoathdomumeHT ycuneHns npy akTuBHOM gdemndpmposBa- Tunom B3Y
HUW TpaHCMUCCUM
PDTDmax P.«u MakcumasibHasi MOLHOCTb aKTUBHOIO AemMnduposaHns  Turom BIY
TpaHcMmnccum
c — KoachdmumeHT ana aktMBHOro gemndmpoBaHns TpaHc-  Tunom B3Y
mMuccumn
« DTD YacToTa aKTMBHOro AeMndupoBaHns TpaHcMmuccum mo-  Tunom BIY
XeT 6bITb paccuuTaHa Mo napameTpam [ByXMacCOBOW
Mogenu n3 tTabvupl 11:
Woro - Mart 7 1 a4yl )
\ N9yA |9aT)
C lMocTosiHHasA BpPeMeHU 3a4epXKu OJ19 CUTHana ypoBHSA  Tunom B3Y
“yord
MOLLHOCTHN
dPmax Pho MakcumasibHass CKOPOCTb yBe/IMYeHns MolHocT BOY  Tunom B3Y
APtefmax PHO'/C MakcumasibHassi CKOpOCTb pocTa OMOpHONM MowHOoCcTK poekTom (pa6oToii BOY
B3Y B KOHKpeTHoI BOC)
dPrefmin Phod ¢ MuHMMasIbHass CKOPOCTb POCTa OMOPHOI MOWHOCTU B3Y  MpoekTom (pa6oToii B3Y
B KOHKpeTHoli BOC)
W y HOM Mopor NnafieHNsi HanpsPKeHUA ANS1 PEryNMpoBaHus No ak- MNpoekTom (pa6oTtoii BOY
TMBHOW MOLLYHOCTWU. YacTb ynpasneHuss B3Y. yacTto oT- B KOHKpeTHoI B3C)
NINYHAA OT MOPOroBbIX 3HAUYEeHWI NpeobpasoBaTtens (Ha-
npumep. 0.8)
dTmax Naazelc MpegenbHO gonycTMMas CKOPOCTb pocTa MOMeHTa npu  lpoekTom (paboToii B3Y
MNPeoAosiIeHnn nNpoBasia HarnpsXeHnsa B KOHKpeTHoli BOC)
dTermin 4aselC MWHMMa/IbHBI MOMEHT reHepartopa Twunom B3Y
dTuscale KoathdpmumeHT macwrtabmpoBaHns HanpshkeHus npu  poektom (pa6oToii BOY
cbpoce MOMeHTa B KOHKpeTHoi BIC)
W pUVRT PaspeLleHre Ha PexuM ynpas/ieHNs1 MOLLHOCTLIO Npuv npe-  MpoekTom (pa6oTtoii BOY

B KOHKpeTHoW B3C)
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OKOH4YaHue Tabnnupl 19

BasucHas
O6o3HaueHVie OnvcaHe Yem onpepenserca
Be/MHMHa
dTrmaxUVRT «W C OrpaHnyeHne CKOPOCTM pocTa MOMeHTa npu npeogosne- [poekTom (paboToii B3Y
HUM NpoBasia HanpsbkeHns B KOHKpeTHOW B3C)
uDvs U* n Mpegen HanpsbkeHWs A1 COXpaHEHWUs1 yCcToliumBoCT K MpoekToMm (pa6oTtoii B3Y
npoBasiamMm HarnpshkeHus nocnie ryboknx nafgeHuii Ha- B KOHKpeTHoli B3C)
npshkeHns
Tdvs c 3afepxka BpeMeHy nocrne ry6okvx NafeHnin HanpsbkeHnss  MpoekTom (pa6oTtoil BOY

B KOHKpeTHoli B3C)

5.6.5.5 Mogaenb perysiMpoBaHus akTUBHOW MoLWHOCTM BIY Tuna 4A
CTpyKTypHas cxema mofJesin nokasaHa Ha pucyHke 32. mapameTpbl Mogenun npuBedeHbl B Tabnuue 20.

PucyHok 32 — CTpyKTypHas cxema MOAeNv ynpasB/ieHnsi akTUBHOM MOLHOCTbIO BAY Tuna 4A
Tab6nuua 20— MNapameTpbl MOAENN PETYINPOBAHUS aKTUBHOW MoOLHOCTM BAY Tuna 4A

BazvcHaa

0O603HaveHve BeraHA OnvcaHve YUeH onpegensertca
TUIAA C MocTosiHHasA BpemeHWN (UNbTpa U3MepeHus HanpsbkeHus Turnom BIY
B3Y tuna 4A
~pordA t lMocTosiHHasAs BpeMeHW 3afepXKu A9 curHana ypoBHa Tunom BOY
MowHocTh B3Y tnna 4A
dP maxpaA P J* MakcumasibHasi CKOpoCTb pocTa MOLHOCTM BAY Tnna4A  lMpoektom (pa6oTtoii B3Y

B KOHKpeTHoli BAC)

5.6 5.6 Mogesnb perynnpoBaHusi akTUBHOW MoWHOCTU B3Y Tuna 4B
CTpyKTypHasi cxema MOAefNn nokasaHa Ha pucyHke 33. napameTpbl MOAENN NpuBeAeHbl B Tabnuue 21.
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hmm

fw

NMpumevyaHune — B mogenu perynnpoBaHusi akTBHOW MoLLHOCTV BAY Tuna 4 B npegnonaraetcs, 4To T.art = pinil.
T. €. Ha4YaNbHoe 3HayeHune (0 N pasBHO 1.

PrcyHok 33 — CTpyKTypHas cxema MoAeNun peryimpoBaHns akTMBHOW MOLHOCTM B3Y Tuna 4B
Tab6nuuya 21 — MapamMeTpbl MOAeNV PeryIMpoBaHns akTMBHOW MOLWHOCTM BAY Tuna 4B

BasucHasn

O603HauYeHune OnucaHune Yem onpepensertcsa
BeNnyYnHa
w b c MocTosiHHas BpemMeHn UbTPa U3MepeHUs HanpskeHns Twunom BIY
B3Y tuna 4B
Apord4B c MocTosiHHan BpeMeH 3a,ePXK1 /11 CUTHas1a YpoBHSA Moll-  Tunom B3Y
HocTn B3Y Ttuna 4B
‘paero [ MocToAHHasA BpeMeHN peakuun asapofuHaMuyeckolr mouwy- Tunom B3Y
HOCTU
ATaxp4B MakcumasibHast CKOpoCTb pocTa MoLlHocTM B3Y Ttuna 4B MpoekTom (pa6oToit B3Y

B KOHKpeTHoI B3C)

5.6.5.7 Mogenb perympoBaHus peakTUBHO MOLHOCTHU
B mMopgenu perynmposaHus peakTUBHOWM MOLWHOCTU NOAAEPXMNBAIOTCA NATb 06WUX PEXUMOB perynanpo-
BaHMA MQG. npuBeAeHHbIX BTabnuue 22, n Tpu pexummMa peryimpoBaHusa npyu npoBasnax Hanps>xeHns McUVRT.

npuBeAeHHbIX B Tabnuue 23.

Tabnunuya 22— O6LWMe peXumbl peryiMpoBaHNs peakTUBHOM MoLHOCTK B3Y (M 7)

O603HauyeHune

Onucanune
pexuma
0 PerynupoBaHve HanpsixeHus
1 PerynvpoBaHune peakTUBHOI MOLLHOCTA
2 PerynMpOBaHme peaKTI/IBHOVI MOLHOCTN B Pa3OMKHYTOM KOHType (I/ICI'IO]'II:»3yeTCFI TOJIbKO C 3aMKHYTbIM

KOHTYPOM Ha ypoBHe B3C)
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OKOHYaHve Tabnuupbl 22

HaueHu
ObosHaverive OnucaHne
pexvuma
3 PerynunpoBaHve KoaddurumeHTa MOLLHOCTH
4 PerynuposaHne KoahdunumeHTa MOLHOCTN B Pa3OMKHYTOM KOHType

Tabnuua 23— PexvMbl peryMpoBaH/s PeakTUBHOM MOLLHOCTU Npuy NpoBaiax HanpsikeHus (MgUVRT)

O6o3Hauve-
OnucaHune
Hne pexuma
0 ,ﬂ,OﬁaBl‘leHVle PeakTUBHOIo ToOka B 3aBUCUMOCTU OT HanpshkeHus
1 Perynupyemoe fo6aBneHvne peakTMBHOro Toka B floaBapuiiHOM pexunme c AONOMHUTeNbHbIM Ao6aBe-

HWEM PEeaKTUBHOIO TOKa B 3aBUCMMOCTU OT Harnpsh>XeHusa

2 Perynupyemoe go6aBrieH/e peakTMBHOIO TOKa B [0aBapUNHOM pexuMe C AOMOSHUTENbHbIM Ao6aB-
NleHMeM PeakTMBHOrO TOKa B 3aBWCUMOCTU OT HamNpsXeHUsi B aBapuiiHOM pexrme 1 A0NoSIHUTESIbHOoe
yBe/IMyeHre Ha NOCTOSIHHOE 3HaYeHNe [0aBapuiiHOTO PeakTMBHOIO Toka B Noc/ieaBapuiiHOM pexume

CTpYyKTypHasi cxemMa MOoJenun perysmpoBaHus peakTUBHOW MOLWHOCTM NpuBefeHa Ha pUCYHke 34. ee
napameTpbl U peX1Mbl NpuBefeHbl B Tabnuvue 24.

B 3aBMCMMOCTM OT pexuma pery/iMpoBaHns PeakTUBHOW MOLWHOCTM OMopHoe 3HaveHue Xg3yref moxer
6bITb NGO OMOPHbLIM 3HAYEHWEM PEeaKTUBHON MOLWHOCTU, IM60 ONOPHbLIM 3HAYEHMEM PAa3HOCTU HanpshHKeHui
Kak KoMaHga oT perynsatopa. Ecnv mofenb peryfisitopa He UCMnosib3yeTcs, TOTAa B KaYecTBe Havya/ibHOToO 3Ha-
YEHMA ITOro CUrHasa NPUHUMAETCA NOCTOSIHHAA BEINYMHA.
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MpumevaHunsn

1 Peaninsauus pyHkunm «Pukcaums coCTOSAHUA» NpuBefeHa B NpuioxeHun B.3.

2 HavanbHoe 3HaueHue tg(<irrt) 3agaeTca no napameTpam notokopacnpeaeneHns MOLLHOCTHW.
PrcyHok 34 — CTpyKTypHasi cxema MoAeNn pery/impoBaHns peakTUBHOM MOLLHOCTN
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Ta6nuya 24— MapameTpbl 1 PeX1Mbl MOZENN PErYIMPOBaHUS PeaKTUBHOW MOLLHOCTH

O6o3HaueHue

MG

MqUVRT

iRy
PRy

K*

*lu

°dbl
udb2

nTax

umn

°rerO

uodp

‘cTan

‘ohl

e

raroop

Xaroop

MpumeyvaHwne

BasucHasa
BeNMYMHA

Yo N1*.

~Mo3/Yrom

'HOXHOM*

y™

Y«

~VobNov

YHom

Yiom

YKok,

Y«eom

~baze

— [pw cornacoBaHnn NapameTpoB n

OnucaHune

O6LWWi pexnM perynmpoBaHUs pPeakTVBHOW MOLLHOCTN
B3Y (cm. Tabnuuy 22)

Pexum perynnpoBaHusi peakTMBHOM MOLYHOCTU Npu Mpo-
Basiax HanpshxeHus (cm. Tabnuuy 23)

MNocTosHHasi BPeMeHW hrnbTpa M3MEPEHUST HaMNpPsHKeHUs
MNocTosiHHasi BPeMeHW hnbTpa U3MEPEHUS MOLLHOCTY

KoathdmumeHT nepegauv nNponopuMoHasibHOro kaHana
M-perynaTopa peakTMBHOW MOLLHOCTN

KoadpdpuLeHT nepejaun WHTerpasibHoro kadvana [A-
perynsiTopa peakTVBHOW MOLLHOCTK

KoadhchmuyieHT nepedayun npornopuyoHasibHoro kaHana M-
perynstopa HanpsbkeHust

KoachdhmumeHT nepepaunm wHTerpasibHoro kaHana [MA-
perynstopa HanpshkeHns

HwkHWIA npegen 30Hbl HEHYBCTBUTE/IbHOCTU Hanps>XXeHus
BerHVIVI npeaes 30Hbl HeYyBCTBUTE/IbHOCTU HanpsiXeHna

KoadhpmumeHT maclwtabmpoBaHua A1 TOka nNpu npoBsa-
nax HanpsbkeHus

MakcumasibHOe HanpsbkeHVe B KaHasle VHTErpMpoBaHus
MW-perynsaTopa

MUHMMa/IbHOE HanpsbkeHWe B KaHase WHTerpupoBaHus
M-perynsatopa

CwMmelleHMe  OMOPHOr0  HanpsikeHWs,  onpegensemMoe
nonb3osBartenem. uref = wefO + Jolrg (Mcnonb3yemoe, Korga
McC= « W

Mopor HanpsbkeHWs AN BbISIBNEHUS NMPOBA/IOB Hanpsixe-
HUSI NPY PETYNIMPOBAaHNN PEAKTUBHON MOLLHOCTM

MocTosiHHasa BpeMEHN ANnAa CUrHana peaKTMBHOﬁ MOLLUHOCTH

Bpems go6aBneHvs nocrieaBapuiiHON peakTUBHOW MOLL-
HOCTKN

MakcrManbHbIli [O6aBNEHHbI peaKTUBHbIN TOK
MuVHUManbHbIj o6aBNeHHbIV peakTUBHbIN TOK

MakcrManbHbIli [O6aBNEHHbIV PeaKTVBHbIN TOK B NPOA0/1-
XeHWe npoBasia HanpshxeHns

[o6aBneHHbI NocneaBapuiiHbIA peakTUBHBIA TOK

AKTUBHaA cocTaBnsawowas conpoTmMB/ieHUA nNpu nposasie
HanpsbkeHns

MHAYKTUBHAS COCTaB/ISIIOLLAS CONPOTUB/IEHMS MPU NPOBa-
e HanpskeHust

Yem onpepensaertca

MpoekTom (pa6oToii BOY
B KOHKpeTHol BOC)

MpoekTom (paboToii BOY
B KOHKpeTHoI B3C)

Tunom B3Y
Tunom B3Y
Tunom B3Y

Tunom B3Y

Tunom B3Y

Tunom B3Y

Tunom B3Y
Tunom B3Y

MpoekTom (paboToii BOY
B KOHKpeTHoi BOC)

Tvnom B3Y

Tunom B3Y

MpeALecTBytOWMM  yCTa-
HOBUBLLUMCSI  PEXMMOM
B3Y

Tunom BY

Tunom B3Y

MpoekTom (paboToii B3Y
B KOHKpeTHoi B3C)

Tunom B3Y
Tunom B3Y
Tunom B3Y

MNpoekTom (paboToit B3Y
B KOHKpeTHoli BOC)
MpoekTom (paboToii B3Y
B KOHKpeTHoi B3C)

MpoekTom (pa6oToii BOY
B KOHKpeTHoi BOC)

TpebyeTcsi NpeAesibHasi OCTOPOXHOCTb,

YTOObI HE MOYYUTb HENPeAHAMEPEHHYHO PeaKLMIo N3 KOHTYpa A06aBEHNS PeaKTUBHOW MOLLHOCTU.
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3BeHO «OnpepeneHve 3agepxkn» popmupyet nokasatesnb FUVRT 0gHOro M3 Tpex pexumoB yHKLMNO-
HUpoBaHuA BJIY, yka3aHHbIX B Tabnuue 25.
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Ta6nuya 25— OnucaHve 3HaYeHWli nokasatens PuyKT

NHupukauna OnucaHue
0 O6bI4HOE (hyHKUMOHMPOBaHMe (U > udo )
1 DYHKLMOHPOBaHMe BO BpeMs aBapum M5  p)
2

MocnBaBapuiiHbIA pexum 2 ¢ (M > n&p ) B TedeHne t= Tpd,

3BeHO «[lageHne HanpsHkeHUs» BbIMO/IHAET pacyeT HanpsHXeHWs B TOUKe, PacnosIOKEHHON Ha paccTo-
AHMN nocnefoBaTe/IbHOIO CONPOTUB/EHUSA T ¢ jX OT BbIBOAOB BJY (06bIYHO HAa 06MOTKax TpaHcdopmartopa)
no opmyne

B3Y 9esay B3y 983Y |
39Y “ rdroop
nB3!

"*d roop y'oroop’ —Tdroop
Y ~B3Y I|/| ~B3Y

nBaYy /
5.6.5.8 Mogenib OrpaHnyeHns Toka

B Mofesiv orpaHuyeHusi Toka COBMeLLaloTCs (hM3nMUYeckne orpaHmyeHust u npegesibl PerysimpoBaHus.
CTpYyKTypHas cxema MoAefn nokasaHa Ha pucyHke 35. ee napamMeTpbl NpuBeAeHbl B Tabnuue 26.

nun — MUHUMYM, sqr — kBagparT: abs — a6conoTHOe 3HaYeHue: sqrt — KBaApaTHbIi KOPeHb
NMpumeuaHune — [ina BIY Tuna 4 BXoAHOe 3HaYEHMe He UCMosb3yeTcsl, YTO 06ecneunBaeTcsl yCTaHOBKOM
MDFSim = 1-

PucyHok 35 — CTpyKTypHas cxema MoAesin orpaHuyeHns Toka
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Tabnuua 26— MNapameTpbl MOAENN OrpaHNYeHUs Toka

BazucHaa

O603HaYeHVe BerMUHA Onucanve Yem onpepensercs
‘max N4 MakcmmasibHOe yCTaHOBMBLUEeCS 3HaueHue Toka Ha Twuiom BIY
BbIiBOgAx BY
"Taxap oM MakcrmasibHbIN TOK Ha BbiBogax BAY npu nposasie Ha- poekTom (paboTtoii BIY
npskeHust a KoHKpeTHoli B3C)
NbFSIIma) OrpaHuyeHne Toka ctatopa B3Y tuna 3 (0 — orpaHn- Tunom B3Y
yeHve CyMMapHOro Toka (potopa v ctatopa), 1 — orpa-
HWYeHWe ToKa cTaTopa)
Mapx MpuopuTeT perympoBaHnsa MOLLHOCTU B TeYeHMe npo- [poekTom (paGoTtoii BIY
Ba/10B HanpsixeHns (0 — npuopuTeT akTUBHOM MOLLHO-  a KOHKpeTHoi B3C)
cTn, 1 — NpropuTeT PpeakTUBHOM MOLLHOCTM)
‘prax (MB3y) ‘HOMKHOM> ~ CMpaBodHas Tabnmua 3aBUCMMOCTY MpefenioB aktue-  lNpoekTtom (paboTtoii B3Y
HOro TOKa OT HanpshkeHus B KOHKpeTHol B3C)
‘ginax (MB3y) AroM(“viem) CnpaBoyHasi Tabnuua 3aBMCMMOCTM Npedenos peak- [poekTom (pa6oToit B3Y
TMBHOIO TOKa OT HamnpshKeHuns B KOHKpeTHol B3C)
ruild c MocTosiHHaa BpemMeHn huibTpa M3MepeHns Hanpshke- Tunom BIY
HYA
VpLyTax 4.04 HanpsixeHne BIY 8 Touke CxeMmbl, Kyfa MOXeT ObiTb Tunom BIY
nojaH Hy/1eBOW peakTUBHbI TOK
*PCU YacTHas npousBoaHas npejenia peakTMBHOIO Toka no  Tunom B3Y

HanpsHKEHNIO

al ~DrSLIm =11™ B3Y Tuna 4.

5.6.5.9 Mogenb orpaHNYeHUA PeakTUBHOW MOLLHOCTH
CTpyKTypHas cxema MOZENN nokasaHa Ha pucyHke 36. napaMeTpbl MOAENN NPUBELEHbI B Tabnuue 27.

MpumeyaHne — B MoAeny orpaHNYeHNs1 PeakTUBHOW MOLLHOCTM He UCNO/b3ykTea nHaMKaumsa PUVRT 1 napa-
MeTpbl 1 P MOAEeNV peryMpoBaHns peakTUBHOW MOLLHOCTU.

PucyHok 36 — CTpyKTypHasi cCxema MOAE/N OFpaHUYeHUs1 PeakTUBHOW MOLLHOCTW

Tab6nuuya 27— MNapameTpbl MOAENN OrpaHUYEHUSI PEAKTUBHOW MOLLHOCTU

BasucHan

O603HaueHve BeUAHA OnucaHve Yem onpcacnseTcs
Arex Prom MakcMMasibHas peakTUBHas MOLLHOCTb Tunom B3Y
Tm Prav MVHMMaNbHas peakTMBHas MOLHOCTb Tunom B3Y

5.6.5.10 Mogenb orpaHuyYeHnsi peakTUBHON UM aKTUBHOM MOLWHOCTU WM PEakTUBHON MOLLHOCTM U Ha-

npsaxeHua

CTpYyKTYypHas cxema Mofesin nokasaHa Ha puUcyHke 37. napamMeTpbl MOAeNu nNpuBeaeHbl B Tabninue 28.

42



FOCT P 54418.27.1—2019

[7rrT|?
“My
~Ur
PugT
«nUM

PucyHok 37 — CTpyKTypHasi cxema MoZeNIn orpaHnYeHns PeakTUBHOW U akTUBHOW MOLLHOCTY WX peakTUBHOM
MOLLHOCTW 1 HanpsKeHns

Tab6nuuya 28— MapaMeTpbl MOAENN OFPAHNYEHNSI PEAKTMBHOW N aKTUBHOM MOLLHOCTM WM PEAKTUBHO MOLLHOCTU U
HanpsxeHns

BasucHas

O603HaveHne OnucaHune Yem onpepensetcsa
Be/IN4YNHa
r ufllgl ¢ MocTosiHHass BpeMeHW hunbTpa M3MepeHus HanpskeHus Tunom B3Y
AN peakTUBHOM MOLLHOCTH
I psLy! o] MocTosiHHas BpeMeHu unibTpa U3MepPeHnUst MOWHOCTN AN Tunom B3Y
peaKTMBHOW MOLLHOCTH
9maxp(P) P xam(P Mom) CnpaBouHasi T?GJ'II/ILla 3aBMCMMOCTI MaKCUMA/IBHOTO Npe/je- Tunom B3Y
Na peaxkTVBHOW MOLLHOCTM OT aKTUBHOM MOLLHOCTH
otunp(P) P HCM (P voM) CnpaBoyHas Tab/nmua 3aBMCMMOCTV MUHMMa/IbHOMO npede- Tunom B3Y
Na peakTMBHOM MOLHOCTY OT aKTMBHOM MOLLIHOCTYU
Amaxuh P HOM<P HOM> CnpaBoyHas Tf\6nmua 3aBUCMMOCTU MakCUMasibHOTO rnpege- Tunom BIY
Nla peakTUBHOW MOLLHOCTM OT HanpshKeHus
Quimuu) P H». (P MoM) CnpaBoyHas Tabnuua 3aBMCUMOCTM MUHMMasIbHOTO npege- Tunom B3Y

na peaKTVIBHOVI MOLLUHOCTHN OT Hanpsh>XeHua

5.6.6 Mopenb 3aWuTbl 3/1eKTPUYECKOU ceTun

B Mopgenb 3awuTbl 3/1EKTPUYHECKOW CeTU BKAIOYEHbI 3awWnTbl OT MOBbIWEHUA/MOHMKEHNA HaNpsXeHUs
N NOBbIWEHNA/MOHMXEHNSA YacToTbl. 3aWnTbl C HE3AaBUCUMOW BbIAEPXKON BpeMeHU XapakTepusylTcs Hanu-
YMeM HEeCKO/IbKMX CTyneHeli cpabaTbiBaHUA C COOTBETCTBYHOLWMMUN BblAepXkamy BpeMeHU (Npu nepeHanps-
XEHUN N MOHUXEHHOM HanpsXeHUW, Npu MOBbIWEHHOW U MOHMXEHHOW YacToTe), KOTopble onpefensitoTca u
nposepsatTca cornacHo FOCT P 54418.21.

NMpumeuaHne — OBLIYHO NPU MOAENNPOBaHUM cUCTeM P3A B 31EKTPO3HEPreTMke NPUMEHSIIOTCS KOHCEPBaTVB-
Hble MoAXoAbl, NpeycMaTprBatoLme cpabaTbiBaHne 3alyThbl MY BbIXOLE XOTS Gbl OAHOrO U3 NapameTpoB (HanpPsHKeHVs
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WM 4acTOTbl) 3a Mpeaesibl NOPOroBbIX 3HAUEHUIA. B yCMOBUsX KCM/TyaTauum peasibHoro 060pyA0BaHys Npu BbiXo4e napa-
METPOB 3a Mpejesibl MOPOroBbIX 3HAUeHWIi cpabaTbiBaHWsI 3alMTbl BY MOXET He MpouCXoauTb.

[AnsA npeacTtaBneHUs cneumnanbHbIX YCNoBUiA cpabaTblBaHUS B MOAE/Tb MOTYT GbiTb BK/IOYEHbI onpepe-
naemMmble nonb3oBaTenem rpadmkm 3aBUCUMOCTEN HanpsHXXKeHWn WM YyacToT OT BpeMeHU. [lnsa obecnevyeHus
NAaBHOCTU XapaKTePUCTNK OTKIOUYEHNS BbIMOMHAOT NHTEPNONALUNIO YKa3aHHbIX 3HAYEHWNA.

CTpyKTypHas cxema nokasaHa Ha pucyHkax 38 n 39. napameTpbl Mogenu npusegeHbl B Tabnuue 29.

n punmMmedaHne — CprKTypa 3BEHa UaMepeHus Hanps>XXeHnsA N 4aCToTbl NoKasaHa Ha PUCYHKe 39.

PucyHok 38 — CTpyKTypHas cxema Mogenu 3alnTbl 3N1eKTpUYecKol cetn

MpumeuvaHne — MapameTp f, ABNSeTCA 06WMM NapameTpom Mogeneli BAY (cm. Tabnvuy 1).

PucyHok 39 — CTpyKTypHas cxema 3BeHa U3MepeHUs HanpskeHUs 1 4acToTbl
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Ta6nuya 29— MNapameTpbl MOAENM 3aWUTbI A/IEKTPUHECKON ceTn

BasvcHas

O60o3HaqeHve BEMHA OrnwvicaHvie Yem onpepenserca
narnr 4™ Mopor cpabaTbiBaHUSA 3alMTbl MO NEepeHanpsHXKeHnto MpoekTom (pa6oToit BY
B KOHKpeTHoli BOC)
r uovef(uBOy) CnpaBo4Has Tabsvua 3aBUCUMOCTM BPEMeHU OTk/iode- MpoekTom (pa6oTtoii B3Y
HWUS1 OT BE/IMYNHBI MOBbILLEHHOIO HaMNpPsHKeHNs B KOHKpeTHoli B3C)
Windef 4.0% Mopor cpa6aTbiBaHUsA 3aLmUThbl MO NOHKEHHOMY Hanpsi- poekTom (pa6oTtoii B3Y
KEHUIO B KOHKpeTHol B3C)
NUNoe/B3y) CnpaBo4HasA Tab/vua 3aBUCUMOCTM BPEMeHU OTK/ode- MpoekTom (paboTtoli B3Y
HUS OT BENNYMHBI NMOHWKEHHOIO HanpskeHns B KOHKpeTHoli B3C)
‘mar Cam Mopor cpa6aTbiBaHUS 3aLMThbI MO NOBbIWEHHO YacToTe [poekTom (paGoToii B3Y
B KOHKpeTHol B3C)
IMetor (*B3Y) c(HobP CnpaBoyHasi Tabsmua 3aBUCMOCTM BpeEMeEHN OTk/tove- [lpoekTom (paboToli B3Y
HUSA OT NMOBbILIEHNA YacTOThbl B KOHKpeTHol B3AC)
"under v Mopor cpabaTtbiBaHUA 3alMTbl MO MOHWXEHHOW YyacToTe [poekTtoM (paboToii B3Y
B KOHKpeTHol B3C)
ArclorBaY ) CnpaBo4Has Tabnvua 3aBMCUMOCTI BPeMeHN OTkIoYe- [poekTom (pa6oTtoii B3Y
HUA OT NMOHWXEHUA YacToTbl B KOHKpeTHol B3C)
U » Pexnm nsmepeHuns nepeceyveHns Hynsa (MctmHa = 1. ecnm - Tunom B3Y
B CUCTEMe 3alWnTbl A/15 ONpefesieHns 4YacToTbl nNpume-
HAETCA M3MEepeHue nepeceveHus HynA, u 1oxb = 0 B
NPOTMBHOM Cny4ae)
Ccwm* MakcumanbHas CKOpOCTb U3MEHEHNS YacTOTbIO) Tunom B3Y
TfMA [ BpeMeHHOl MHTepBas CKO/b3ALWEro cpeaHeToh Tunom B3Y

a) c/Prax AO/MKHO ObITb 60/bLUE STI060r0 MOPOroBOro YPOBHA CpabaTbiBaHNA 3alnTbl B 9Heprocucreme. B HacTos-
Liee Bpemsi B HOpMaTuBax HEKOTOPbIX ceTeit 3agaetcs 0.5 Mu/c n npegnaraeTcs NPUHATL 3HaveHve 2,5 u/c. NnoaTomy
pekoMeHAyeTcs ucnonb3oBatb d4>mex = 5 u/c.

b>06bIYHbIE 3HAYEHVIS /151 060PYA0BaHMS 3aLLUTLI COCTAB/SAT OT TPEX 0 NATU NEPUOLOB NIMHENHOTO HaMPSHKEHUS.

Mpu mMoAenvpoBaHWn AA KaXAO0W CTYMeHU 3alWuTbl U COOTBETCTBYIOLLEN eli BblAEpPXKM BPEeMEHU OT-
KnoYeHne BIY npoucxoauT, Korga 3HayeHue M3MepsieMOoro napameTpa OCTaeTcCsl Bbllle/HUXe ycTaBku (Mo-
pOroBOro 3Ha4eHus) HeNpepbIBHO B TeyeHue Bceli BblAEPXKN BpeMeHu. NMOBTOpHOe BkAOUYeHWe BIY nocne
cpabaTtbiBaHMsA P3A npu MOAe/MPOBaHNM He NpefyCMOTPEHO.

Mpy NpUMeHeHNUN MoLEeNN pesie ¢ (PUKCMPOBAHHbIM BPEMEHEM MOXET 6bITb 3aj,aHa eAUHCTBEHHas napa
3HayeHunii napameTpoB. MpU UCNO/Ib30BaHNM KOHKPETHbIX 3aBMCUMOCTel cpabaTbliBaHWs Nonb3oBaTeslb MO-
XeT 3afaTb TO KOZIMYECTBO Nap napameTpoB, KOTOPOe UMeeTCs B CMPaBOYHbIX Tabnunuax.

6 MpoBepka moaeneit

6.1 O6wune NONOXeHUS

MpoBepka mogeneii ocHoBaHa Ha UCNbITaHMAX BAY no FTOCTP 54418.21 n He TpebyeT Kakux-nm6o go-
NONHUTENbHbLIX UCMbITAHU AN Npoueayp.

Bo3MOXHasi TOYHOCTb MOZesnn, onpefesieHHasi B COOTBETCTBUM C HACTOSIW MM pasfesioM, orpaHuyeHa no-
rPEeWwHOCTAMN MOLE N, NOrPELIHOCTLIO U3MEPEHUA, a TaKKe 06LNM XapakTepoM Moeneil, ycTaHaB/IMBaeMblX
B HacTOSILLEM CTaHAapTe, KOTOpPbl/i HE B COCTOSIHUM NPEeACTaBUTb MOJIHOCTbIO AeTann B3Y KOHKPETHbIX U3ro-
ToBUTeneli. Bonee Nnoapo6GHO oLeHKa NpeAenoB BO3MOXHOW TOYHOCTU MoAesneil n3foxeHa B NpuaoxeHum D.

MopsfoK NpoOBEPKM MOAENU He 3ajaeT nocnefoBaTe/IbHOCTb NPOBEPKM OT MOAEeNN K moaenun. OaHako B
criyyae cxogHbiX B3Y nposepka mogenun ana oaHoli BAY (KOHKpeTHOro BapuaHta B3Y gaHHOro tmna) Moxet
6bITb pacnpocTpaHeHa Ha gpyrve B3Y npu ycroBuu, 4To n3rotoButesnib BAY npeactaBuT COOTBETCTBYHOLEE
ob6ocHOBaHue.
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MpumeyvyaHune — CylWecTBYIOT CUTyauumn, Korga BcreacTBme 06CNyXMBaHWSA, pas3/iMyHbIX YCNoBuli mecta
YCTaHOBKW, N3MEHEHNS HOMUHasIbHbIX NMoKasaTtesneil M o6HOBEHNS 060pyAOBaHNA MOMyT ObITb M3MEHeHbl MeXaHWuye-
CKMe yactn BAY. TUNUYHBIMU NprYMepamMun 3TOro ABMAKOTCS YCTAHOBKA HOBOTO My/IbTUM/IMKATOPa, U3MeHeHve sionacTei
VAN VX A/IVHBI UM U3MEHEHWE BbICOTbI BallHN. Takne U3MEeHEeHUsi MeXaHNYecKnx YacTein B3Y 06bI4HO CyLLIECTBEHHO He
B/I/SIIOT Ha NepexofHble 3/1eKTPUYECKNE XapakTePUCTUKN reHepaTtopa BAY. B aTom oTHoweHuMn BIY paccmarpusaroTcs
KaK cxofHble, ecnv Tunbl B3Y 1 nx cxembl ynpasreHns OAMHaKOBbl U eC/i BCe KOHKPeTHOe 060pyA0BaHue, OKasbiBato-
Liee cylleCTBEHHOe BO3feicTBUE Ha MepexofHble 3/1eKTpUYecKkne xapakTepucTukm BIY. sBnseTcs ogvHakoBbIM (T. e.
npeo6pasoBaTesib, 3aMblKatoLiee YCTPONCTBO, TOPMO3HON OrpaHuuuTenb 1 Bce 060pyAoBaHMe 3aluTbl OT NPOBa/IOB Ha-
npshkeHns). JpyruMmn npriMepaMu cxXogHbIx B3Y B OTHOLLEHUM nopsaka NPOBepKn Mogenu AsnsTca BAOY ¢ pasnnyHbiMm
HOMUWHa/IaMW NepBUYHbIX 0OMOTOK TpaHcdopmaTopos, BAY ¢ BBTpokonecamu/poTopamm pas/iMyHbIX AnameTpos. BAY ¢
Pas/IMYHBLIMN N3rOTOBUTENIAMU KOMMOHEHTOB 1 BOY € pas/IMYHbIMN HOMUHA/IbHBIMU MOKa3aTeIAMN.

M3rotoButenb BAY moxeT npeacTtaBuTb 060CHOBaHMe, KOTOpOe MoJly4eHO B pe3dy/bTaTe UCNosib30Ba-
HUA noapo6Holi TpexdasHoi MoAenn KOHKpeTHoro obopygoBaHusa. B Tex cnyyasx, korga B pesynbTaTte noa-
POGHOro MOAEeNMPOBaHNA YCTAHOB/IEHO, YTO U3MEHEHME MaTepuasia CyLweCTBEHHO He BAMSET Ha aflekTpuye-
cKne xapakTepuctukm B3Y, HeT He0o6X0AUMOCTN B MPOBEAEHUN HOBbIX HATYPHbIX UCMbITaHNI N N3MEPEHNIA.

MopAaaoK NPOBEPKM MOXET TakKXe UCMOo/Ib30BaTbCA AJ1A NPOBEPKN APYIUX, HE YCTAHOBJIEHHbLIX B HACTOSA-
uiem ctaHgapTte, mogeneli BOY oCHOBHOW 4acTOTOW.

6.2 O6wwne Tpeb6oBaHunA

TOYHOCTb pe3yNbTaToB NPOBEPKM MOAENN A0/KHA 6blTb 4OCTATOYHON NS MCNOb30BaHUA Mogenn BOY
ANA pasNINUHbIX OLLEHOK YCTOWYNBOCTN 3HEPTOCUCTEMbI N pacyeToOB NJIAHUPYEMbIX MPOEKTOB.

Mpu HanMuMn pesynbTaToB UCMbITAHWIA, NOMIYYEHHbIX 40 AaTbl ONy6/IMKOBAHUA HacTOsIWero ctaHaapTa,
VW pe3ynbTaTtoB APYrnX UCMbITaHWUI, ycTaHOB/IeHHbIX BT OCTP 54418.21, oTHOCALWMXCA K TOMY Xe paboyemy
AnanasoHy 3HadyeHu napameTpoB BJY, Takne pesynbTaTbl MOTYT 6biTb MPUHATHI 419 NPOBEPKN MoAenu npu
YC/I0OBUWN, YTO OHU MOJTyYEHbI U 3a40KYMEHTUPOBaHbl B COOTBETCTBUN € TpeboBaHuamu FOCT P 54418.21.

MpoBepka Moaenun fo/kHa Mo MeHblleli Mepe BKOYaTb:

- NPOBEPKY peakuynn Moaesin Ha NpoBasibl HANPSXKEHUS;

- MPOBEpPKY peakuun MoAenun Ha nowarosble N3MEeHEHUS OMOPHbIX 3HAYEHWIA;

- NpoBepKy MYHKLMOHNUPOBAHUA MOAENN 3alNTbl 3/1eKTPUYECKO ceTu.

MpumeyaHne — lNpoBepka peakun MOAENN Ha MoLlaroBble N3MEHEHNS OMOPHbIX 3HaYeHW npegnonaraert
Ha/IMune MHTErpUPYIOLLErO 3BEHA, KOTOPOEe o6ecrneynBaeT OCTKEHNE OMOPHOIO 3HAYEHMS.

MN3MepeHHble N UMUTUPYEMblE 3HAYEHUSA [O/IKHbI OTHOCUTBLCA K O4HUM U TeM Xe BbiBogam BIY. Cornac-
HO FTOCTP 54418.21 371 BbIBOAbI 3a4al0TCA U3rOTOBUTENEM N MOTYT ObIThb:

- CTOPOHOI HU3KOTo HanpshkeHust TpaHcopmaTopa;

- CTOPOHOI1 BbICOKOIO HanpsxxeHus TpaHcdopmaTopa.

CmMogaennpoBaHHble 3Ha4YeHUSAM MPSAMOI Noc/ie40BaTelbHOCTN A0/DKHbI MPOBEPATHCA HA COOTBETCTBME
M3MePEHHbIM 3HaYeHNSAM MNPSAMOI NocnefoBaTeIbHOCTU.

[Ans mopgeneii, BKAOYaloLWmMx cocTaBasoLwme o6paTHON nocnefoBaTe/IbHOCTY, B AOMOJ/IHEHME K NPOBeEpKe
COOTBETCTBUSA COCTaBAAOLWMX NPSAMOI Moc/iefoBaTesIbHOCTU A0J/DKHA NPOBOAUTBLCA MpPOBepka COOTBETCTBUSA
N3MEPEHHbIM 3HAYEHUAM CMOE/IMPOBaHHbIX 3HAYeHUIi cocTaBAsAOLWMX 06paTHO NnocnefoBaTeIbHOCTH.

AnsA kax[oro namepeHus, BK/IOYEHHOTO B MOPSAAOK NPOBepKU MoAenu, fo/HKeH 6biTb cocTaBfeH nnaH
ncnbiTaHUi.

Pe3ynbTaTbl NPOBEPKN MOAENN AO/KHbI BK/IOYATb:

- BpEMEeHHble psAAbl U3MEPEHHbIX N CMOAE/TMPOBaHHbIX 3HaYeHWI nokasaTesieil OCHOBHO YacToThbl;

- BPEMeHHble psfbl OWMG0K MexAy CMOAeIMPOBaHHLIMU U U3MEPEHHBIMW 3HAYEHUAMU TOKOB U Hanps-
>XEHNN OCHOBHOW 4acToTbl;

- CpeAHtolo, cpefHtolo abCcoMOTHYI0O U MaKCMMabHY0 OWNGKY A5 foaBapuitHbIX, aBapuiiHbliX 1 nocne-
aBapuiiHbIX MepuoAoB NpU NpoBasiax HanpsHKeHns;

- U3MepeHHble N CMOJEeNMPOBaHHble 3HAYEHNA BPEMEHU OTK/IMKA, BPEMEHN HapacTaHUsa N BpeMeHU pe-
rynMpoBaHunsa (4OCTUXEHUA YCTAaHOBUBLUETOCSA 3HAYEHUS) NP U3MEHEHUAX OMOPHbIX 3HAYEHWIA;

- N3MEepeHHble N CMOAEe/IMPOBaHHble 3HAYeHNSA YPOBHEN 3alinTbl U BPEMEH OTK/OUYEHNS 3aWnTbl 3/1eK-
Tpuyeckoii ceTtu;

- onpegeneHve o6nacTn NpUMEHEHNA Mogenu, npolealeil NPoBepky.

MpumeyaHne — lMoa 06NacTblO NPUMEHEHUSI MOAENN UMEKOTCS B BUAY CUTyauun, B KOTOPbIX NpPUMeHUMa
MoZesnb.
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C60p AaHHbIX 1N 3HAYeHWUI AN BU3yaslbHOrO nNpefcTaB/ieHUs AO0/HKeH NPOBOAUTLCA C AUCKPETHOCTbIO
He meHee 10 mc. Ecnu TpebyeTca npeAcTaB/ieHVe COCTaBNAWMX NPsMoli, 06paTHOW MM HyneBoOW nocne-
AoBaTe/IbHOCTEe OCHOBHOI 4acTOTbl, TOrAa BU3yasibHOe npeAcTaB/ieHNe U3MEPEHHbIX U CMOAENMPOBaHHbIX
3HAYEHUI A0/MKHO GbITb BbINOIHEHO cornacHo FOCT P 54418.21.

[Ana pacyeTa OTK/IOHEHUIA MeXAy W3MEePeHHbIMU U CMOAENIMPOBAHHLIMU 3HAYEHUAMU ANA ITUX ABYX
HabopoB AaHHbIX A0/KHA 6blTb yCTaHOB/EHa ob6lUias BpemMeHHas WkKana. Takas obuas BpemeHHas wkana
MOXEeT ObITb MOJsIy4eHa NPu MOMOLLM CUHXPOHM3ALNUN, NPOPEXMNBAHNA UAN UHTEPNONALUN BPEMEHHbIX NOc/e-
AoBaTe/IbHOCTel oTo6paHHbIX 3Ha4YeHWUli nokasaTtenei.

Nio6bIMN BbICOKOYACTOTHBIMU 3 pekTaMn 3/1eKTPOMArHMTHOTO MPOUCXOXAEHUSA, ANAWMUMUCS, Hanpu-
Mep, MeHee OfHOro nNepuoja, npeHebperarT, NOCKO/IbKY OHU BbIXOAAT 3@ rpaHuLibl YCTAHOBJ/IEHHbIX B HACTO-
AlWleM cTaHAapTe Mogesneil. Hanpumep, BbICOKOYACTOTHble 3aTyxallwue kosnebaHusa, BkAOYaloLUiMe BTOPYHO
n 60siee BbICOKME TapMOHUKN (MyCKOBble TOKM TpaHcdopmartopa M T. N.). HAXOAATCA BHe AnanasoHa 4acTorT,
OTHOCSILLErocsi K U3y4eHnto ycCTonynBocTu.

[Ana nonyyeHna nonHoro Habopa owWM60K B TOM Cliyyae, Korga n3aMepeHHoe 3HayeHne He MMeeT COOT-
BETCTBYIOLLEr0 CMOAE/IMPOBAHHOIO 3HAYEHUSA, AO/DKHO UCNO/1b30BATLCA UHTEPMNOIMPOBAHHOE 3HaYeHue.

Mi3mepeHHble, npeobpa3oBaHHble U CMOJe/IMPOBaHHble 3Ha4YeHUs crnefyeT MNpeacTaB/iIAiTb B OTHOCU-
TeNbHbIX eAuHuLax, NpUHMMas OAHOVMEHHble HOMWHa/lbHble NnapameTpbl B TOYke U3MepeHus 3a 6a3oBble
BeNu4YuHbI (CM. pasgen 4).

MpoBepka mMofenn Ao/KHa 6blTb BbIMNOJIHEHA MO OAHOMY M3 ABYX MeToA0B. 1o nepsomy metoay (Me-
TOA4 MOJIHOM MMUTauMn aHeprocucTeMbl) MogenupytoT BAY. a Takxe nmeeTcs sKkBUBasieHTHOe npeacTaBieHne
3HeprocucTeMbl N B3auMogelicTB/s Mexay aHeprocuctemolii n BY. Mo BTopomy metoay (MeTos BocnpounsBe-
AEeHNA) MOAENNPYIOT TOSIbKO BAY 1 04MH U3 n3MepeHHbIX CUrHanoB (06bIYHO HanpsXeHne) BOCNPON3BOANTCSA
B MoJenu, a Apyrue nsmMepeHHble napameTpbl (O6bIYHO aKTUBHbIA U peakTUBHbIA TOK U aKTUBHas U peakTuB-
Hasi MOLHOCTb) MPOBEPSAIOTCA HAa COOTBETCTBME NOJTYYEHHbIM CMOAE/IMPOBaHHbLIM BEMYNHAM.

NMpuMeyaHne — [1Ns NOATBEPXKAEHUS YCTONUMBOCTU MOAENM CNEAYET UCNOMBb30BaTh METOA, NOMHOM MMUTaLmN
3Heprocuctemsbl. MpoBepka Moaeny METOAOM BOCNPOU3BEAEHNS CHUXAET HEoNpeAesIeHHOCTH, CBSA3aHHble C MOZEMPO-
BaHWEM 3HEProcUCTEMbI U UCMbITATENBHOTO 060PYAOBaHUS, U PEKOMEHAYETCSA A1 OLEHKN TOYHOCTU Mogenu. Mpu npo-
BEPKE perynMpoBaHusa HanpshKeHUsI MeToA, BOCNpoOn3BeaeHVs credyeT NPUMEHsITb C OCTOPOXHOCTbHO.

Bce BbINO/IHEHHbIe BapuaHTbl UCMbITaHWIA, BCe pe3ynbTaTbl MPOBEPKN MOAENN AOMXKHbI 6bITh 3addUKCU-
poBaHbI. MpuMep hopmMbl OTYETa NpUBeLeH B nNpuioxeHun E.

6.3 [MpoBepka peakuum mMmoaenu Ha NpoBasibl HANPAXeHUA

6.3.1 O6WwMne NOMOXeHNs

MpoBepKy BbINOMHAT B cooTBeTCTBUN € TOCT P 54418.21.

B FOCT P 54418.21 onpepesneHbl WeCTb BapuvaHTOB UCMbITaHWIA N0 BO3AeACTBUIO MPOBasioB Hanps-
XeHusa Ha B3IY. Bkiwyarwuwme CMMMETPUYHbIE M HECUMMETPUYHbIE NPOBasibl HaMNPSXeHUA, YyKasaHHble B
FOCT P 54418.21— 2011, Tabnunua 1. Kaxabli BapMaHT UCNbITaHWA XapakTepusyeTcsa KOJIMYeCTBOM 3aTpo-
HYTbIX Pa3. a TakXe 3HaYeHneM U NPOoAOJ/IXKUTE/IbHOCTbLIO NpoBasia HanpsXXeHns.

[ns kaxgoro BapvaHTa UCNbITAHWU AO/KHO ObiTb BbIMOSIHEHO MO MEHbLUEN Mepe OAHO N3MepeHmne.

MpumevaHunsn

1 B 6yaywmx pegakumax FTOCT P 54418.21 MoryT GbITb onpeaeneHbl Apyrue BapnaHTbl UCTIbITaHWIA Ha BO3aeicTBre
NPOBasIOB HaNPSHKEHUA.

2 OrpaHuyeHnemM mogenei npsAMoii nocrefoBaTeIbHOCTU AB/IAETCA TO. YTO B HUX OTCYTCTBYET peakLms Ha cocTaB-
nAowme o6paTHO 1 HyfieBOV NocnefoBaTe/IbHOCTEN.

6.3.2 I3amepsAemMble BXOAHble NepeMeHHble

Ansa Kax[oro BapunaHTa UCNbITaHMA Ha BO3AeNCTBME NPOBa/IOB HANPS)KEHNA U3MePSAI0T B COOTBETCTBUN
cFTOCTP 54418.21 3Ha4yeHMA cNefyoWmX BXOAHbIX NEePEMEHHbIX:

- BPeMeHHble psfbl 3HAYEHU HaNpPsHXXeHUs 1 akTUBHOTO M peakTMBHOIO TOKOB NPsAMOi nocnegosaTesb-
HOCTW OCHOBHOW 4acTOTbl;

- lONO/THUTE NIbHbIE BPEMEHHbIE Psfbl 3HAYEHUNI HaNpPsXXeHUSA 1 aKTUBHOTO 1 PpeakTUBHOIO TOKOB o6part-
HOli NnocnefoBaTeNlbHOCTU OCHOBHOM 4acTOThbl B TOM C/iy4yae, Korga B MoAenun npefctaB/ieHbl cocTaBnstolwmne
ob6paTHOli nocnefoBaTe/IbHOCTU:

- Bpemsi Hayana asapuu ffaull (Bpems, 3agatouiee nepBblii criyyvalh KOPOTKOrO 3aMbikaHUs OAHO 13 as),

- Bpems Hadana nvkeungauuii aBapumn tclear (Bpems, 3ajatollee nNepBblii Cayvain nUKBngaLumn KopoTkoro
3aMblKaHMs OA4HON n3 das).

Bce nepemeHHble onpeaensanTCca Ha BbiBogax BIY.
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6.3.3 O6paboTka curHasoB
[Ons o6ecneyeHus Toro, YuTo6bl NpoBeEpKa MOAeNn oTpaxasa peasibHble CBOWCTBA MOAENN C YH4EeTOM Tpe-

6oBaHNli 5.2 K Nosioce NponyckaHus, ycTaHOB/eHa npoueaypa o6paboTku curHanos. MNMpoueaypa o6paboTku
CUTHaNOoB A/17 MeToAa BOCMPOU3BEeAEHUSA NokasaHa Ha pucyHke 40. ons MeTtoga NoJsIHOW MMuTaLum aHeprocu-
CTeMbl — Ha pUCYHKe 41.

PucyHok 40 — CTpyKTypa 06paboTku CUrHa/I0B Npy NPUMEHEHVN METOa BOCNPON3BEAEHNISI

PucyHok 41 — CTpyKTypa 06paboTK/ CUTH/IOB MPU NPUMEHEHNN METOAA MOJHOV MMUTALUM S3HEProCUCTEMbI

Ha aTux pucyHkax 'Tea o603HavyeHa CKOpPOCTb cb6opa HeobpaboTaHHbIX M3MEPEHHbIX AaHHbIX (rpadun-
KOB TOKa 1 HamnpseHus), TcoT — obuiee BpeMs c60pa AaHHbIX, UCMONb3yeMoe A/19 CPaBHEHUS N3MEPEeHHbIX
N CMOAE/IMPOBaHHbIX 3HaYeHW, n N3 — war MHTerpupoBaHnsa Mo BpeMeHN B paccMaTpuBaemoli MMUTaLOH-
HO Mozenu. B mofenax ¢ (hMKCUPOBAHHbLIM LWAroM UHTEFPUPOBaHUS MO BpeMeHn Tcow = 7,. ina mopenei,
NCNONb3YOLWNX MEPEMEHHbI War MHTErpMpoBaHNA Mo BpeMeHW, AN 3aBeplialolieli NPOBePKN COOTBETCTBUSA
TpebyeTcs BbIMOMHUTE MOBTOPHbIA CO0P BbIXOAHbIX AAaHHbIX UMUTALMOHHOW MoAenn co BpemeHeMm TooT.

MpopexuBaHue AaHHbIX OT [Tea A0 TcOT MOXeT ObITb BbINO/IHEHO KaK COCTaBHas 4YacTb pacuyeTta CO-
cTaBaAlOWMNX NPAMON 1. ecnn TpebyeTcs, obpaTHOW nocnegoBatenbHOCTM cornacHo FOCT P 54418.21.
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NMpumeuaHue — [as TOrO, YTOGbI U3BEXATH 3HAUUTE/ILHOTO A/IMACKHIa, 06YC/IOB/IEHHOTO MPOPEXBAHUEM
[aHHbIX, NpeAnonaraeTcsi, YTo nosioca NponyckaHvs Ans Twei ocTaTouHo Masa.

Bnok «®unbTp Nonockl NPonyckaHna» ABASeTCA PUIbTPOM HU3KOM YacTOTbl BTOPOro nopsifka ¢ Kputu-
YyeckMM 3aTyxaHuem. YactoTa cpe3a fcui paBHa 15 'y 1 cooTBeTCTBYeT nosioce nponyckaHua mogeneii (cm.
5.2). OnucaHue punbTpa NpuBeAEHO B NpuioxeHun F.

Bnok «®uUnbTp M3MepeHuin», BKIIOYEHHbI B CTPYKTypy 06paboTku curHanoB metoga MOJSIHOW mmuta-
LN 3HEPTOCUCTEMbI, peasin3oBaH Kak pacyeT CKOJIb3sLWero cpefjHero ¢ BpemeHeM OCpefHEHUs, PaBHbIM Of-
HOMY Mnepuoay JINHEeNHbIX XapakTepucTuk. Mpu mogenmposaHun 3ToT hunbTp obecneunBaeT puibTpaymio
M3MePEHHbIX 3HaYeHWii, 3ajaBaeMyl0 pacyeTOM COCTaB/AKLWMX MocnefoBaTe/IbHOCTEN OCHOBHOW 4YacToThbl
cornacHo NOCT P 54418.21.

MpumeuyaHue — B CTpyKTypy 06paboTKu CUTHaNa AN1si METOAA BOCMPOU3BEAEHUSI (OUNbTP U3MEPEHUI He

BK/THOUYAETCS, MOCKO/IbKY UCKKEHNE BXOAHOMO HaMPSHKEHUS AB/ISAETCA M3MEPEHHBIM HAMPSHKEHVEM, KOTOPOE YXXe OT(uSIb-
TpoBaHo cornacHo FTOCTP 54418.21.

Bce BbIXOogHble NapamMeTpbl nocae npeobpasoBaHNA CUrHasna NpeAcTaB/AlOT B OTHOCUTE/IbHbIX e4NHN-
Lax, npuHMmMas 3a 6as3oBble BENMYMHbI OJHOVMEHHbIE HOMUHAa/IbHbIe NapameTpbl (CM. pasgen 4).

Ansa kaxaoli onpefaeneHHol Ha BbiBoAax BOY nepemeHHOl, NpoBepKy COOTBETCTBUS KOTOPOW Heo6-
xoaumo nposectu (u, /p.iq, p u g), N0 BPeMeHHbIM psagamMm o6paboTaHHbIX M3MEPEHHbIX 3HauYeHuin xTea(n) n
CMOJAenNpoBaHHbIX 3HauYeHNl xsim(n) onpepenseTca BpeMeHHOW psag owmn6ok XxE(n) no dpopmyne

*E (n) “ *sim (n)*“ *tea (n)* CI'I

Mo BpeMeHHbIM psiiaM OWWNGOK ANS KaxAol nepemMeHHO!l ANA KaxAoro 3afaHHOro BPeMeHHOro WH-
TepBasia onpefenstoT TpU nNokasaTena: MakCMMasbHY OLWNOKY, CpeAHIo0 OWNOKY 1 cpeAHtoo abCcoNoTHYO
ownobKy.

MakcnmanbHas owmnbKka B OCHOBHOM XapakTepu3yeT nepexofHble XapakTepuCTUKN MOJENN, HO Takxke
MOXeT ykasblBaTb Ha 60/1bluMe OWNGKN CTaLMOHAPHOro cocTosHMUA. MakcumanbHas owunbka onpegensercs
yyeToM Agnanas3oHa AOMNYCKOB Moenu B npegenax TpebyeMoi nonockbl NPONyCcKaHus.

MakcnmanbHasa owmnbka XMXE BoO BpeMeHHO6M MHTepBane ¢ N waramu no BpEMEHN pacCUUTbIBaeTCs Kak
MaKchMasibHoe 3HauyeHue abCosIlOTHbIX OWNHGOK BO BCEM BPpeMeHHOM nHTepBare:

YXuxe - Tax(|XEQ) |.IXE(2).....XE(N ¢ (8)

CpefHnan ownbka B OCHOBHOM XapakTepu3yeT cTalMoHapHble COCTOSIHUSI MOEeNn A0. NOC/ie 1 BO Bpems
aBapuu un BKOYaeT abCoMOTHbIN AnanasoH A0MNyCKOB OTK/IOHEHUSA 3HEPTUU MEeXAY U3MEPEHHbIMU U CMoje-
NIMPOBAaHHbLIMUN 3HAYEHUAMMW.

CpepfHan ownbka XME BO BPEMEHHOM WHTEPBAsie PACcCCUMTLIBAETCA Kak CpefiHEE 3HAYEHME OWNBOK BO

BCeM BpeMeHHGM nHTEpBane
N

X *E <JI)
*ew-=V o o>

CpegHas abconoTHaa owmnbka B OCHOBHOM XapakTepusyeT CTauuoHapHble COCTOAHUA MoAenu Ao, no-
cne n BO BpeMs aBapuu W BK/OYaeT Nosiocy MakcuMasnbHOro aGCcoIloTHOTO Aonycka CpefHero OTK/IOHEeHUS
Mexay U3MepeHHbIMU N CMOAEeNIMPOBaHHbIMY 3HAYEHNAMMN.

CpeaHsasa abcontoTHasa ownbka XMAE Bo BpeMeHHOM MHTepBasie paccuUnTbiBaeTCs Kak cpefHee 3Haue-
HUe abCoNTHbLIX OWNBOK BO BCEM BPEMEHHOM nHTepBase:

______ . (t0)

6.3.4 OnpepgeneHne BpeMeHHbIX MHTEPBA/NOB

Ansa TOoro 4tobbl BbIMNOMHUTL NPOBEPKY COOTBETCTBUA XapakKTepucTUK MoAenn Ansa no6oro 3agaHHOro
NcNbITaHUA, AaHHble N3MepeHUii AO0/IKHbI 6biTb NpeAcTaB/ieHbl B TPeX CMeXHbIX BPeMeHHbIX MHTepBanax,
nokasaHHbIX Ha PUCYHKe 42.
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PUCYHOK 42 — BpemeHHble MHTepBasibl MPOBasia HanpsHKeHWsI

OTn TpU BpeMeEHHbIX NHTepBana onpefensoTcs cnefylolwmm obpa3om:
-W — pgoaBapwuiiHblii MHTepBan BpemeHun oT fbpgin o x /{anrT;
* o'Uam» — MHTepBan BpemeHun aBapuu ot ffault o x fclear;
- IV 7 — nHTepBan BpeMeHn aBapuu ot fclear go x
rae. kak npaswuso. *bogin = f(au,. -1000 mc n fend = fdear + 5000 wmc.

MpumMmeyaHne — B TOM cnyyas, Korga 4o aBapuu NPOUCXOAUT BKIHOYEHWE NOC/IeA0BATE/IbHOMO CONPOTUB-
nexus. Bpems fbegm fomKHO HauMHATBLCS MOCNE TOro, Kak 3aBepLIMTCA MepexofHblii npouecc, 06YCNOBNEHHbIV Takum
nepektoyYeHneM.

3a BpemeHamu flault n fclear cnefyloT MHTepBasibl U3MePSAEMbIX 3/1€KTPOMarHUTHbIX MepexoAHbIX MNpo-
LLeccoB. KOTOpble He BK/1H04YAlOTCA B MOAE/IM OCHOBHOI YacToTbl. BMecTo onpeaeneHnst YNC/IEeHHbIX 3HaYeHWN
MaKCMManbHbIX OWNGOK NpU NepexofHbIX npoueccax B MHTepBanax Wfau,, 1 Wposl uncneHHble 3HaYeHNA Mak-
CUManbHOWN abcontoTHOW ownbkn XMXA onpeaensaloTcsa B CNefyloWmx KBasmcTauMoHapHbIX NogbiHTepBanax.

- IVfaultQS — kBasncTaymoHapHas HacTb UHTepBasa BO Bpems aBapuun B nepuog BpemeHun ot ffaullQS go
*clear rge f,aultOS = ffaull + 140 mc;

-X MAE — KBasucTauMoHapHasa 4acTb MHTepBasa nocse aBapun B nepuoj BpemeHu oT /clearQS go tend,

‘clearOS = U u + 500 mc.

MpumeuvaHunsa

1 VckntoyeHve nepsbix 140 Mc MHTepBasia 13 n/lauRCS B OCHOBHOM 06YC/10B/IEHO HECMOCOGHOCTBIO MOAeN
BOCMPOU3BECTY COCTaB/IAIOLLYIO MOCTOSAHHOIO TOKa B MOTOKE reHepartopa.

2 VickntoyeHre nepebix 500 Mc nHTepBana Wpogl us Wp,,,,0s 06ycfioBfieHO orpaHnyeHnsiMrM Mogenu. Ha To4UHOCTb
npeAcTaB/ieHUs1 PeakTUBHOW MOLLHOCTU BNUSIET MYCKOBOW TOK TpaHchopmaTopa, KOTOpbIA B HEKOTOPbIX Cy4YasiX MOXeT
AnnTbea 6onee 500 mMc. Ha TOYHOCTb NpeAcCTaB/IEHUSi BOCCTAHOB/IEHWS PEAKTUBHOW MOLLHOCTW B/USAIOT HeNvHeliHble
aspoguHammyeckme ahdekTbl U KonebaHns CKOpoCTn BeTpa.

PacueTHble BpeMeHHble MHTepBasbl AN pacHeTHbIX 3Ha4YeHUin owmnboK npeactaB/ieHbl B Ta6bnuue 30.

Tab6nuua 30— BpemeHHble HTepBasibl A1 pacyeTa OLNOOK

Mepvop, “bIXE biE 4IftE
[o aBapuun me
ABaprl AL,Q S a) W faul. W faullQ s
Mocne aBapun Wpos Apor

Ecnu B kakomM-Nn60 KOHKpeTHOM criydae [V(ault coctaBnsieT meHee 240 Mc 1 cooTBeTCTBEHHO W/(avk08 cocTasnsieT
MeHee 140 mc. Torga B aTom cnyyas X|/IXE B nepuof aBapun He pacCUUTbIBAETCA.
6.4 TlpoBepka peakunun MoAenn Ha U3MEHEHUE OMNOPHbIX 3HAYEHWU

6.4.1 O6wWMe NOMOXeHUsN
BapuaHTbl ucnbiTaHuii onpegenerbl B TOCT P 54418.21. MNMpu npoBepKke COOTBETCTBUSA B KaXA0M UCHbI-
TaHUM N3MEHEHNS OMOPHOro 3Ha4YeHUs A0/MKHO 6blTb NPOBEAEHO NO MeHblueli Mepe O4HO N3MepeHUe.
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CornacHo F'OCT P 54418.21— 2011, pucyHOK 1, onpefensioT nNaTb BapyaHTOB MoLwaroBoro MU3MeHeHusi onop-
HOro 3HAaYeHUSA aKTUBHOW MOLLHOCTU. [PV NPOBEPKe COOTBETCTBUSA C/eAyeT UCNOMb30BaTh TOMILKO Te BapuaHThl, rae
[OCTyNHas aapogMHaMuyeckas MOLWHOCTb NPeBOCXOANT ONOPHOE 3HaYeHe akTUBHOW MOLHOCTH. TaknmM o6pasom,
M3 yKasaHHbIX NATU BapuaHTOB Llara NPUMEHSIOT TONbKO Tpu BapuaHTa. CornacHo FOCT P 54418.21—2011. pu-
CYHOK 2. Tak e onpezensitoT Tpy BapmaHTa NnoLiaroBoro M3MeHeHns ONOPHOro 3Ha4YeHUs peakTUBHOW MOLLHOCTU.

NMpumeuvaHune — B 6yaywmx pegakumax TOCT P 54418.21 moryT GbiTb OnpeaeneHbl Apyrue BapuaHTbl UC-
NbITaHU HA U3MEHEHWE OMOPHBIX 3HAUEHWIA, HANPUMEP PEryIMPOBaHNE HaNPSHKEHNS.

VcnbliTaHna v nocnepylollee NCNosib3oBaHne 4719 NMPOBEPKM COOTBETCTBUA MOAeNn criegyeT NpoBoanUTb
TONbKO A1 TeX OMOPHbIX 3HAYEHUI, U3MEeHEeHUe KOTOpbIX BUSieT Ha paboTy perynatopa BIY.

6.4.2 N3mepaeMble BXOAHble NepeMeHHble

Ana Kaxaoro BapuvaHTa wWwara Kaxgoro UCcnbiTbIBAEMOro OMOPHOro 3Ha4YeHUss U3MePSAIT B COOTBETCTBUN
cFOCT P 54418.21 3HayeHUA cnefyrolWmnx BXOAHbIX NePeMeEHHbIX:

- BPeMeHHble psfibl OCHOBHOW YacTOTbl COCTaBNAOWMNX NPAMON NocnefoBaTe/IbHOCTV NepPeMeHHO, Ans
KOTOpPOW NPOBOAAT NPOBEPKY M3MEHEHUSI OMOPHOr0 3HAYEHUS;

- BPeMeHHble pafbl HaNps>XXeHUsa NPsAMOL nocnefoBaTe/lbHOCTU OCHOBHOM YacTOThbl;

- BpeMEeHHble pAAbl OMOPHOro 3HAYEHUA, CUHXPOHU3NPOBAHHbIE C BPEMEHHBIMU pAfamMn OTKMKA.

Bce namepeHns npoBoaAT Ha BbiBogax B3IY.

N3mepeHVs NpoBOAAT BO BPeMEHHOM MHTepBasie, KOTOPbI/ HaYMHaeTcsa 3a O4HY CEKYHAY A0 U3SMEeHeHUs
OMOPHOro 3HaYeHUs N 3aKkaH4YMBaeTCA Yepes3 OfHY CeKyHAY Noc/ie BpeMEeHU perysimpoBaHus.

6.4.3 MogenupoBaHue

BXOAHbIMW 3HAYEHUAMMN A1 UMUTALNOHHON MOAENN ABMAIOTCA:

- BPEMEHHbIe psfbl M3MEPEHHOTo OMOPHOro 3HaYeHUS;

- HanpsiXeHne 3HeprocucTemMsl.

MMunTaunoHHoe MogenupoBaHue MPOBOAAT A/ KaXAOro W3 BbINOJIHEHHbIX W3MepeHWUli U3MeHeHUs
OMOPHOro 3HayeHus. 1158 KaXA0ro n3 Tex BapuaHTOB UCMbITaAHWIA, rae 3To He06X0ANUMO, pacCcUnTbIBaOT BpeMsi
HapacTaHus, BpeMs OTK/INKa U BpeMSA PeryinposaHnsa (Bpems AOCTUXEHNA YCTaHOBUBLIETOCA 3HaAYeHUS).

NMpumevyaHne — OnpegeneHne BpeMeHN OTK/IMKA, BPEMEHU HapacTaHUs N BPEMEHU perynpoBaHust Heob-

XOOAUMO TOJIbKO B TeX C/lyYasiX, Korga OonopHoe 3HaydeHne U3MEHSIETCA MowaroBO U pPerysiaTop OTK/IMKa BK/IKOYaeT 3BEHO
VHTErpupoBaHnA.

6.5 MMpoBepka MOAENU 3aALLNTbI 3/1IEKTPUUYECKOI ceTun

6.5.1 O6wure nonoxeHus

MpoBepKy (YHKUMOHMPOBAHMUA 3alnTbl 3N1E€KTPUYECKOWN CeTun BbIMOMHAIOT B COOTBETCTBUM C
FOCT P 54418.21 no AByMm napameTpam:

- YpOBeHb cpabaTbiBaHUSA;

- BpeMs OTK/II04eHus.

[na npoBepky 3awWnTbl 3/1EKTPUYECKON ceTU (KaK ypoBHeN cpabaTbiBaHUS, Tak U BPEMEHU OTK/TIOYEHUS)
MCMONb3YyT MOAeNIMpoBaHe BO BPEMEHN C U3MEPEHNEM BPEMEHU OTK/TIOYEHUS.

NMpumeuyaHue — BTOCTP 54418.21 npouefypa NpoBepKM 3alyThl 3/1eKTPUHECKOM CETU BK/KOUaeT fBa aTana:
NPOBEPKY YPOBHEN 3aWnTbl 1 ONPEAESIEHNE COOTBETCTBYHOLMX BPEMEH OTK/THOUEHMSI.

Mpu npoBepke MoAeNu f0/HKHO 6bITb NPOBEAEHO MO MeHbLUEe Mepe No OAHOMY UCMbLITAHUIO 3aWUTbI OT
NOBbILWEHUA/MOHNKEHVSI HAMPSHKEHWUS, 3aLWUTbI OT NMOBbILWEHUSA/MOHMXEHNS YaCTOThI.

6.5.2 NMpoBepka 3awWnTbl OT MOBbIWEHUA HANPSHKEHUs

a) HaunHaloT MOAEeNupoBaHMe MpY HOMUHANIbHbLIX 3HAYEHUAX HANPSHKEHWUSI U YacToTbl. 3aTeM yCTaHaB-
NNBAKOT HanpshKeHVe Bbille BEPXHEro 3Ha4YeHWsi HanpsbkeHus cpabatbiBaHWsi HA 1 % W NPoAo/KalT Moje-
NnpoBaHMe [0 MOMeHTa cpabaTbiBaHWs 3aWWUTbl OT NepeHanpsbhkeHusi. PerncTpupyioT BpemMs OT MOMeHTa
MOBbIWEHNA HAMPSHKEHUS 4O MOMEHTA CpabaTbiBaHWUs 3alUThbI.

b) HauMHalT MogenuMpoBaHve NPU HOMUHAMbHbBIX 3HAYEHUAX HaNPsHKEHUs1 U YacTOThbl, 3aTeM ycTaHaB-
NNBAIOT HanpshkKeHVe HUXe BEepPXHero 3HauyeHWs HanpshkeHus cpabaTbiBaHua Ha 1 % v NpPoAo/HKalT MoAenu-
poBaHve 40 PacHETHOro BPEMEHU OTK/IIOUEHNS 3alUTbl OT NMEPEHANPSIKEHUs, YBE/IMYEHHOTO Ha BpeMs 3ana-
ca. 3awunTa He fo/XHA cpabaTbiBaTb.

NMpumeuyaHusn

1 3HaunTe/IbHEE MOBbILEHNE HAMPSHKEHUS] MOXET MPUBECTN K MOSIB/IEHNIO HEOCHOBHbLIX COCTAB/ISHOLMX HAMPsiKe-
HUSI. KOTOpble BAWSIIOT Ha PaboTy peasibHOl 3alWmMTbl, HO KOTOPbIE He MPeACTaB/eHbl B MOV NPsIMOli Nnoc/iefoBaTelb-
HOCTW OCHOBHOIA 4acTOTbl.

2 Bpewmsi 3anaca [JO/KHO ObITb MeHbLLE, YeM pasHULA MeXZy UCTIbITbIBaEMbIM BPEMEHEM OTK/THOUEHUSI U Clefyto-
MM BpPEMEHEM OTK/THOUEHUSI.
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6.5.3 NMpoBepkKa 3aWUTbl OT MOHUXEHUSA HaANPSXeEHUA

a) HauynHaT mogenupoBaHue NpuU HOMUHaNbHbIX 3HAYEHUAX HaANPSXXEHUS U 4acToTbl, 3aTeM ycTaHaB-
NBAalOT HaNpsXXeHNe MeHbLLE HMKHEro 3HaYeHUs HanpsxeHus cpabaTbiBaHMA Ha 1 % M npogosnkaloT moae-
NnpoBaHue 0,0 MOMeHTa cpabaTbiBaHUA 3alWMTbl OT MOHWXKEHUA HaNpPsXeHUs. PerncTpmpyroT BpeMs OT MO-
MeHTa NOHMXEHNA HanpsHXXeHNs A0 MOMeHTa cpabaTbiBaHUA 3aWnThbl.

b) HauMHaloT MogenMpoBaHMe NMPU HOMUHA/IbHbIX 3HAYEHUAX HAaNPSAXEHWUSA U 4acToTbl, 3aTeM ycTaHaB-
NINBAIOT HanNpsXeHne Bbllle HUXHEero 3Ha4eHus HanpsxeHusa cpabatbiBaHus Ha 1 % n npogosmkaloT moaenn-
poBaHMe A0 pacH4eTHOro BPpeMeHU OTK/II0YEHUSA 3aliuMTbl OT NOHWXEHUSA HaNPsHXKeHNsA, YBE/IMYEHHOTO Ha BpeMs
3anaca. 3awmTa He AoJHkHa cpabaTbiBaThb.

6.5.4 NMpoBepkKa 3aWunUTbl OT NOBbIWEHNA YaCTOThl

a) HauynHalT mogenupoBaHue NpuU HOMUHaNbHbIX 3HAYEHUAX HANPSXXEHUS U 4acToTbl, 3aTeM ycTaHaB-
NBalOT YacTOTY Bbille BEPXHEro 3Ha4YeHUs 4yacTtoTbl cpabaTbiBaHua Ha 0,1 'y M npoAos/mKalT MogennpoBaHne
L0 MOMeHTa cpabaTbiBaHUSA 3aliUTbl OT MOBbIWEHUS YacTOTbl. PErmcTpmpyoT Bpemsi OT MOMEHTa NOBbILWEHUSA
4acToTbl 4O MOMeHTa cpabaTblBaHUSA.

b) HauMHaloT MogenMpoBaHne NP HOMUHANbHbIX 3HAYEHUAX HANPSAXEHUSA U 4acToThbl, 3aTeM ycTaHaB-
NINBAIOT YaCTOTY HMXE BEPXHEro 3Ha4YeHUs 4acTtoTbl cpabaTbiBaHua Ha 0,1 'y n npogokalT MogenMpoBaHmue
[0 pacyeTHOro BpeEMeHU OTK/II0YEHUSA 3allMTbl OT NOBbIWEHUS YacToTbl, YBE/IMYEHHOIO Ha BpemMsa 3anaca. 3a-
wmTa He AoJkHa cpabaTbiBaTb.

6.5.5 NMpoBepkKka 3aWmnTbl OT MOHUXEHMNA YaCTOTbI

a) HauynHawT moaenupoBaHue Npu HOMUHaNbHbIX 3HAYEHUAX HANPSXXEHUS U 4acToTbl, 3aTeM ycTaHaB-
NBAIOT HaCTOTY HMXKEe HMXKHEro 3HadyeHus yacToTbl cpabaTbiBaHMA Ha 0.1 'y 1 npogo/HkalT MoAennpoBaHne
L0 MOMEHTa cpabaTbiBaHUSA 3alWNTbl OT NMOHMXKXEHMSA YaCcTOTbl. PErncTpupytoT BpeMs OT MOMEHTa NMOHMXKXEHUS
4acToTbl 4O MOMeHTa cpabaTbiBaHNSA 3aWNTbI.

b) HauMHaloT MogenMpoBaHMe NMpuM HOMUHAIbHbIX 3HAYEHUAX HANPSHKEHUS U 4acToThbl, 3aTeM ycTaHaB-
NINBAIOT YaCTOTY BbllUE HUXHErO 3HAYEeHMA YacToTbl cpabaTbiBaHMA Ha 0.1 'y u NnpoaokalT MogenMpoBaHmue
[0 pacyeTHOro BPeMeHU OTK/IK0UYEHUSA 3alinTbl OT NOHWXEHMA YacTOoTbl, YBE/IMYEHHOTO Ha BpeMs 3anaca. 3a-
wmTa He goshkHa cpabatbiBaTb.
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MpunoxeHune A
(cnpaBo4HOE)

YnpouieHHass MofeNlb BeTPO3HepPreTUYeCcKo ctaHuum

A.1 O6ume nonoxeHnsa

CoBpemeHHble BOC MoryT BK/IOYaTb OT AEeCATKOB [0 COTEH OTAefbHbIXx BAY. O6bIYHO ANS yNpaB/ieHus xapak-
TepucTukamm B3C nprMeHseTCA NPUOPUTETHLIN KOHTPO/b YpoBHSA B3C. koTopblli NepefaeT KoMaHAbl perympoBaHns
aKTMBHOW 1 peakTUBHOM MOLLHOCTN WM HanpshKeHUs Ha oTAenNbHble BAY. [Ina npumeHeHus obuwmx mogeneii BAY. ycta-
HOBJ/IEHHbIX B pa3gesie 5. Npy mMogennposaHun 6onblwx BAC Heobxoaumo ynpoleHHoe npeacTasBfieHune ynpaBieHus
ypoBHSA BOC. B CBA3M C 3TMM B MPU/IOXEHUW MPUBOANUTCA YNPOLLEHHas MoAenb yrnpasieHns BOC. OHa BkItoyaeT Mogerb
perynnpoBaHusi HanpshkeHNs (peakTUBHOW MOLLHOCTW) U MOAesb PerynpoBaHusl YacToTbl (aKTUBHOW MOLLHOCTW).

A.2 O6nacTb NPUMEHEHUsA

MpeacTaBneHHas ynpoLueHHas Mogesb ynpasneHns BOC OTHOCUTCA TOMbKO KXapakTepucTUkam Hanps»keHns u ak-
TUBHOW 1 peakTUBHOW MOLLHOCTU, NMOCKO/IbKY OHU ABSIOTCA Hanbosiee BaXXHbIMU C TOUKM 3PEHUSA U3YHEHUS YCTORUMBOCTUN
nepexofHbIX NPOLLECCOB B KPYNHOMAaCLUTAOHbIX 3HEPreTUYEeCKNX cuctemMax.

MpencrtaBneHHble MOAENN NpeaHa3HaYeHbl 4151 UCMOMb30BaHUSA ¢ MoAeNnsiMn reHepaTopoB B3Y tunos 3 (cm. 5.5.4)
n4 (cm. 5.5.5). B aTux Tnax BOY NpvMeHsItOT 3M1eKTPOHHbIE Npeobpa3oBaTesiv, KOTopble MOTYT OCYLLEeCTBNSATbL MNOCTOSH-
HOEe perynupoBaHune HanpsXeHns Ha BbiBogax. [eHepaTopbl BAY TMNOB 1 1 2 TakMuMy BO3MOXHOCTSMU He pacrosiarator.

TUNMYHLIM NPYMEHEHVEM /19 AaHHOW Mofaenu ynpasneHus BAC sBnsieTcs Takoe, rae Bcs BOC npeacrtaBnsieT Ha-
60p HEKOTOPOro KO/IMYecTBa 0AMHaKOBbIX B3Y. MNpn aTOM Takke TpebyeTcs npeAcTaBUTb COOTBETCTBYIOLNIA 3KBUBaIEHT
cucteMbl cbopa 3NeKTPO3IHEPT K.

A.3 OnuvcaHne mogenu perynsatopa HanpshkeHus (peakTUBHO MOLHOCTH)

Ha pucyHke A.1 npeacTaBrieHa CTPyKTypHas Cxema 4acTu perynsitopa cucteMbl ynpasnieHus BOC. oTBevatoLeli 3a
perynmpoBaHve peakTUBHOW MOLLHOCTUW. MapameTpbl 3Toii MoAenu npeactasneHbl B Tabnvue A.1. Ha Bbixofe perynsito-
pa BAC o6pa3syeTcs BbIXOAHOW OMOPHbIA curHan Ans BAY xre(. KOTOPbIi UCMOMb3YyeTCs B Ka4eCcTBe BXOAHOIMO CUrHana B
MoAeNnu perysimpoBaHns peakTUBHOW MoLHOCTY (cM. 5.6.5.7). B 3aBUCUMOCTM OT KoHdmrypaumm B3Y curHan xref moxet
npeAcTaB/iATb IM60 ONOPHOE HanpsKeHne, TM60 OMOPHY0 PeakTUBHYIO MOLLHOCTb.

NMpumeyaHne — B 3aBUCMMOCTM OT pexuma BIY. onpegensieMoro nepekntoyaresnieM Mu (CM. pUcyHok 34),
KOTOpbIVi 33aeT MHTEPNPETALMIO ONOPHbIX 3HaUYeHUi i oT BOC NIM60 Kak ONMOPHOro HanpsikeHusi, NGO Kak OMOPHON peak-
TWBHOWM MOLLHOCTM, HEOGXOAUMO OLIEHUTBL NOTOKOPACNPEeAEeeHNE MOLLHOCTH, a Takxe Pexum perynstopa BOC MWPU (cwm.
pucyHok C.1). KOTOpbIii ONpeaensieT HanpsxXeHne, Korga Ha perynatop BSC nogaeTtcs onopHas peakTuBHasi MOLLHOCTb.

3HaveHuve J0mkHO 6bITb 3a4aHO MO napamMmeTpamM noTtokopacnpenedeHns MOWHOCTU.
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Ta6nuya Al — MapameTpbl MOAENN PETYNIMPOBAHUS MO HANPSXXEHWIO (PeaKTVBHOW MOLLHOCTW)

O603Have-
Hve

\efrna»

wrefimin

Tv

KPiVPx

KMPx

*WPqu
~WPutttq

~\Ppfitq

54

BasvicHas Benu-
unHa

Yk,

PHOMunun Y*m

OnucaHve

MakcumanbHoe 3HauveHue xref (Orref nnn Jorel), 3anpawm-
BaemMoe Ot perynaTopa BAC

MuHumanbHee 3HadveHue xrel (qTref unn Auref), 3anpawm-
BaeMoe OT perynstopa BAC

MocTosiHHas BpemMeHW ynpexzeHus B nepefaToyHol
QYHKLMN OMOPHOrO 3HAYEHNS

MoCTOsIHHAs BPEMEHWN 3a[ePXKN B MepefaToOyHOW ¢hyHK-
LMW ONOPHOrO 3HAYEHNSA

KoadhchmupmeHT nepeaaqm NponopLMoHasibHOro KaHana B pe-
rynsaTope peakTMBHOI MoliHocTM BOC

KoadhpmumeHT nepegaunm nHTerpanbHOro kaHana B pery-
NATOpe peakTUBHOW MolHocTM BOC

Ko3athhULIMEHT 3aHMKEHWST HanpsxxeHust BAC

MocTosiHHaA BpeMeHn ounbTpa Npu N3MepeHun Hanpsie-
HUsA

MocTosiHHas BpeMeHU onnbTpa NPU U3MEPEHUN PeakTUB-
HOVi MOLLHOCTWN

MocTosiHHaA BpeMeHW onnbTpa Npy N3MEPEHUN akTUBHO
MOLLHOCTY

Yem onpegensietcs

MpeawecTByOWUM
yCTaHOBUBLUMMCS pe-
Xnmom BAC
MpoekTom

MpoekTom

MpoekTom

MpoekTom

MpoekTom

MpoekTom
MpoekTom

MpoekTom

MpoekTom



OkoHYaHue Tabnmupl A. 1

O6o3Haue-
HVe

r ugrm

UWPodip

<7wp(uerr)

KWPq ref

MNVPX mex

KwPxmin

d*refmax

~refinn

AVPgrrexJe

BazncHan Benu-
UmHa

[

MBGm

U»c) PB30ym
PB>XHou/Ptobli
PB3C*a] PmJ C
PB$CnodPHoJc

PB3CHoJ C

PB3CHoO*N
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OnvcaHve

MocTosiHHaA BpemMeHu uibTpa A5t PeakTUBHOM MOLLHO-
CTW. 3aBUCSILLEN OT HaMpPsHKEHNSA

MoporoBoe 3HaueHWe HarpskeHusi A4S OBHaPYXEHWs!
NPOBaJIOB HAMPSHKEHUA MPU PEry/IMPOBaHUM PEeaKTUBHOM
MOLLHOCTY

Tabnuua ANa CTaTUYECKOro pexuMa Mpyu PerynpoBaHum
peakTUBHOI MOLLHOCTU W HamNpsiXeHns

KoathhLMEHT ycuneHnst Ansi ONOPHOrO 3HAYeHUs1 peak-
TUBHOI MOLLHOCTU

MakcumasibHOe OMopPHOE 3HaYeHNe peakTUBHOWM MOLLHOCTW
HanpshKeHWsi NOC/e UHTETPUPOBaHNS

MuHMManibHoe OMnopHoe 3Ha4deHune peaKTMBHOIZ MOLUHO-
CTM/HaI‘IpFI)KeHI/IFI nocne nHTerpnpoBaHna

MakcmanibHast CKOpPOCTb MOSIOXUTENIbHOrO HapacTaHus
O/151 ONOPHOI0 3HAYEHWs1 PEeaKTUBHOW MOLLHOCTM| Hanpsi-
»xeHnsa BOC

MakcrmanbHasti CKOpOCTb OTpMLATE/IbHOrO HapacTaHus
[OJ1s1 OMOPHOr0 3HAYEHUSI PEAKTUBHOW MOLLYHOCTU/HaNps-
xeHnsa BOC

Pexuvm perynsatopa ynpas/ieHus peakTUBHOW MOLLHOCTbION
HanpsXeHWEM (0 — OMOPHOE 3HAYEHNE PEAKTUBHOM MOLL-
HOCTW, 1 — OMOpPHOEe 3HaueHne KoahthMLMEeHTa MOLLHOCTH.
2 — CTaTUYECKUIA PEXMM NPU PETY/IMPOBAaHNN PEaKTUBHOW
MOLLHOCTW. 3 — yNnpaB/ieHNE NO HaMpPsHKEHWNIO)

A.4 OnvcaHvie Mogenu perynatTopa 4yactoTbl (aKTUBHOW MOLLHOCTH)

Uem onpegensieTcs

MpoekTom

[poekTom

MNpoekTom

MpoekTom

MpoekTom

MpoekTom

MpoekTom

MpoekTom

MpeawecTByOWNM
YCTaHOBUBLUMMCS pe-
Xumom B3C

Ha pucyHke A.2 npefcTaBnieHa CTPYKTypHasi cxema vactu perynsitopa B3C. oTBevatowan 3a perynvpoBaHue ak-
TUBHOI MoLLHOCTU. MapameTpbl AaHHOW MoAenu npefctasneHbl B Tabnuue F.2. Ha Bbixoge perynsatopa BOC obpasyetcs
BbIXOAHOV ONOPHbIN curHan gns B3Y Pre(. koTopblii ABNSieTCS BXOAHbIM CUFHaU/IOM AN1s MoAenel ynpasneHns B3Y no
aKTMBHOWM MOLLHOCTW Ha pucyHkax 30. 32 n 33.

Mpw perynnpoBaHnn No akTMBHOM MoLHOCTM B3Y Tuna 3 Ha pucyHke 30 ypoBeHb p,€el Bceraa Ao/mkeH 6bITb paBeH
VN NPeBOCXOANTL ONpeAeneHHbln B Tabnuue 10 ypoBeHb p/~ .
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Ta6nuya A.2— MNapameTpbl B MOAENN PETY/IMPOBaHMSA MO YacToTe (aKTUBHOW MOLLHOCTM)

O603HayeHune

TwPpMp

AWPBIHD
PWPtaa*M
PiIVPrt Y meK

~Pv/Prefimn

AV/Poref

“PWPp

K IIwPp

~Pft

~Prefmax

~Prefmin

Prefmax

Prelrrin

MiVPpmax

AMWPpmin
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BasucHas
oennunHa

C

Cc

Pn¥»0uncm)
PB3C*a/l

P B3CHoM/<

PB3C.loM/P Lo«

PHom'C

PHom/c

Pvov

P Hon

OnucaHune

MocTosiHHas BpemeHU (uUbTpa NPU U3MEepPEeHUU akTUBHOW
MOLLHOCTN

MocTosHHas BpeMeHun q)vmpra npn NaMepeHnmn 4acTtoTbl
CnpaBquaﬂ Ta6nv|ua 3aBUCMMOCTU MOLLUHOCTU OT 4acCTOTbl

MakcumasibHasAs CKOPOCTb MOSMOKUTE/TLHOMS HapacTaHus 1S
OMOPHOro 3HayeHust mowHoctTn BAC

MakcumasibHasi CKOpoCTb OTPULATENIbHOTO HapacTaHus Ans
OMOPHOro 3Ha4yeHnss MowHocTu BOC

KoathhULMEHT ycuieHus A1 ONMOPHOTO 3HAYEHMS MOLLHOCTY

KoadhpmumeHT nepegaym nponopumoHasibHOro KaHana pery-
nsaTopa ynpassieHns BOC no akTMBHOW MOLLHOCTY

KoahpmupmeHT nepeaaun MHTErPasIbHOrO KaHana perynisto-
pa ynpasneHusi B3C no akTMBHOM MOLLHOCTU

MoCTOsIHHAs BPEMEHWN YNPEXAEHNUS B NepeaaToqHON (hyHK-
LM OMOPHOTO 3HaYEHNS

MocTosiHHas BpeMeHU 3afepxky B nepefaTouHol dyHKLMN
OMOPHOr0 3HAYEHNs!

MakcuMasibHasi CKopocTh HapacTaus curHana Plef or
perynstopa B3C K BeTpoycTaHOBKaM

MuHumanbHas (oTpuuartesnibHasl) CKOPOCTb HapacTaHWus
curHana prefot perynsatopa B3C kK BeTpoycTaHOBKam

MakcumanbHbli curHan pref ot perynsitopa BOC k BeTpo-
yCTaHOBKaMm

MuHUManbHbIA curHan pref ot perynstopa B3C k BeTpoycTta-
HOBKaMm

MakcumyMm B 3BeHe uHTerpartopa N-perynsaropa

MuHuMyM B 3BeHe uHTerpartopa M-perynatopa

Yem onpepensetca

MpoekTom

MpoekTom
MpoekTom

MpoekTom

MNpoekTom

MpoekTom
MpoekTom

MpoekTom

MpoekTom

MpoekTom

MpeplwecTsyOWmUM
ycTaHOBUBLWNMCA
pexvmom B3C

MpoekTom
MpoekTom

MpoekTom

MpoekTom

MpoekTom
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MpunoxeHve B
(o6s3aTenbHoE)

Katanor TMnoBbIX 3BEHLEB

B.1 3BeHO 3a4€epXKn NO BpemMeHn

O603HayeHVe 3BeHa 3aZlePXKM Ha War BPeMeHU Npu UHTErpypoBaHUM NokasaHo Ha pucyHke B. 1.

MpumeyvyaHue — lMapameTp mogenu M5aBAseTcs 06WMM NapameTpom mogenein B3Y (cm. 5.3.3).

PrcyHok B.1 — O603HaueHVe 3BeHa 3a4ePXKN Ha Liar BpeMeH Npu UHTErpupoBaHnmn
BbIXo4HOM curHan y onpeenseTcs BXOAHbIM CUTHa/IOM X C 3a[ePXKol Ha war BpemeHu I, cornacHo cdopmyne
y( 0 =x(/-TJ. (B.1)
B.2 3BeHO orpaHn4eHns CKOPOCTU HapacTaHusa

O603HayYeHne 3BeHa OrpaHMYeHNss CKOPOCTN HapacTaHUs NokasaHo Ha pucyHke B.2.

M

PucyHok B.2 — O603HayeHne TMNOBOro 3BeHa OrpaHNYeHns CKOPOCTU HapacTaHus

Peannsaums 3BeHa orpaHU4eHnA CKOPOCTM HapacTaHWUA rnokasaHa Ha pucyHke B.3.

PucyHok B.3 — CTpyKTypHasi cCxema peasnsaumm orpaHnimTesnisl CKOpocTy HapacTaHus

B.3 Q)VII'II:TD nepBoOro nopdaanka c orpaHNYeHNAMM CKOPOCTU HapacTaHA U CUrHaiomMm Cbl/IKCaLU/II/I COCTOAHUA

O603HayeHne dpvmpra nepBOro nopsigka c abCconoTHbIMK npegenamMmu, orpaHN4eHnAMU CKOpPOCTU HapacTaHuAa U

CUrHanIoM prkcaumm COCTOSHNA NoKasaHo Ha pucyHke B.4.

Peannsauns Takoro Cbl/ll'lepa nokasaHa Ha pucyHke B.5. AG6COMOTHbIE rpaHnubl NPUMEHAKTCA K 3Ha4YEeHU0 COCTOoA-

HUSI U BbIXOAHOMY CUrHasly 3BeHa. OrpaHUYeHrsi CKOPOCTU HapacTaHUsi MPUMEHSIFOTCS K CKOPOCTU U3MEHEHMWSI COCTOSIHUS
N BbIXOAHOMY CUTHaUsly 3BeHa. COCTOsIHME OCTaeTCst HeM3MEHHbIM, MOKa akTUBEH CUrHauT (hMKcaumm COCTOSHUS.

Ecnun TpeGyeTcsa 060iiTn dunbTp, nonaraa 7 = 0. Torga peamsauns oykcaumm 1 orpaHuyeHnii AomkHa 6bITb Bbl-

MoJIHeHa Tak. Kak noxasaHo Ha pucyHke B.6.
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YK Ymw

PucyHok B.4 — O603HaueHne nnbTpa NepBoro nopsigka ¢ orpaHMHYeHnsiMU CKOPOCTH HapacTaHus
1 CUrH/TOM (PVIKCALMM COCTOSIHMSE

PucyHok B.5 — CTpyKTypHasi cxema peanu3saumm uibTpa nepBoro nopsiaka ¢ orpaHMyeHUsiMM CKOPOCTW HapacTaHus
1 CUrHa/IOM (PUKCaLMM COCTOSIHMSE

PucyHok B.6 — CTpyKTypHas cxema peanusaumm urkcaumm coctosHma 6e3 npumeHeHns dounbtpa (M= 0)

B.4 CnpaBoyHas Tabnuua

O603HayeHne 3BeHa CNpaBOYHON TabnuLpbl NOKasaHo Ha pucyHke B.7.

PucyHok B.7 — O603HaueHne TMNOBOro 3BeHa CNpaBOYHON Tabauubl

Tabnvua 3afaeT MHOXECTBO 3HaYeHWii (X. y) B 3aflaHHbIX TOUKax. ®YHKLUMOHa/IBHO cripaBoyHasi Tabnvua onpege-
NSIET UHTEPBA/IbHbIE NIMHEHbIE COOTHOLIEHWNA MEXAY 33[aHHbIMM TOUKaMW, T. €. 3HAUYEHWS Y PACCUUTLIBAOTCS SIMHENHO
WHTepnonsaumel. s Touek No X BHE 3aaHHOro AvanasoHa Nno X UCNosib3yeTcst 6avxaliliee 3HadeHue X. T. €. NPUMeHseT-
€S pacluvMpeHve, a He 3KCTpanonaums.
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B.5 3BeHba cpaBHeHUA

O603HaYeHNsA 3BEHbEB CPABHEHVSI MOKa3aHbl Ha pucyHke B.8.

LD

*)FZtI’,>XJ UPo®M
<4*4*
MpumeuyaHune — B onepatopax <.S, > WM I BepXHWA curHan Bcerga nNpeacTasBnsieT NepBblii apryMeHT,

a HVDKHUA — BTOPOIA.
PucyHok B.8 — O603Ha4eHns1 TUNOBbIX 3BEHbLEB CPaBHEHUS

B.6 Talimep

0O603HayeHne Taimepa nokasaHo Ha pucyHke B.9.

PuicyHok B.9 — O603HaueHvie 3BeHa Talimepa

padhukn, onuckiBatome PyHKLMOHMPOBaHVe Talimepa, nNpuBedeHbl Ha pucyHke B.10. BbIXogHOW curHan BpemeHmn
~-trve copacbiBaeTcs B 0 Bcsikuld pas, Korga BxogHoii curHan F.etxl npyHumaeT 3HaudeHne 1 (MCTUHA), n oGHoBAsieTcs
BCSIKMIA pa3. Korga BXogHoW curHan F(eset umeeT 3HadeHne 0 (JTOXKb).

PucyHok B.10 — ®yHKUMOHMPOBaHWe Talimepa
Talimep paccunTbiBaeT BpeMs no chopmyse
~active * * — ~reseC (B'Z)
rae tleset — aTo NocnefHee Bpemsi, korga BXOAHOW curHan F.estd npuHsan 3HaveHve 1.
B.7 VIHTerpaTtop ¢ orpaHn4yeHnsmm

O603HayeHNe MHTerpaTopa C orpaHMyeHreM MokKasaHo Ha pucyHke B.11l. VHTerpaTop npekpaliaeT Bo3pacTaHue
BbIXOZHOIO CUrHas1a Mpy nogade curHana Firax u CHKeHNe BbIXOAHOTO CUrHaia — npuy nogave curiana Fmh_
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Ooumunun — um»uf

dbw YTT

A
—*  OUIMUMN (HLLY
PucyHok B. 11 — O603HaueHve MHTerpaTopa ¢ orpaHnyYeHsIMm

Peanusauma nHterpaTopa c orpaHUyYeHnsaMN rnokasaHa Ha pucyHke B.12.

*Yuw 0 yT
PucyHok B.12 — CTpyKTypHasi Cxema peanmsauumn nHTerpaTopa ¢ orpaHnyeHusaMum
B.8 WHTerpaTtop co c6pocom

O603HavYeHne NHTerparopa co c6pocom nokasaHo Ha pucyHke B.13. CocTosiHMe MHTerpartopa Bo3Bpaliaercs K Ha-
Ya/lbHOMY CO 3HayeHunem yre5St4 npu nogade curHana F = 1.

3w

PucyHok B.13 — O603HaueHve NHTerpatopa co c6pocom

B.9 ®unbTp nepBoro nopsaka ¢ orpaHuvYeHnsamMmn

0O603HaueHVe hunbTpa NepBOro Nopsiaka C orpaHMYEeHUsIMN NokKasaHo Ha pucyHke B.14.

1%4T

YT
PucyHok B.14 — O603HaueHve hunbTpa NepBoro nopsaka ¢ orpaHuyeHnsIMm
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Peanusaums hunbTpa nepeBoro nopsika ¢ orpaHYeHnsMN nokasaHa Ha pucyHke B.15.

PucyHok B.15 — CTpyKTypHasi cxema peasivzaumm ouibTpa nepBoro nopsifika ¢ orpaHuyeHvsiMm

B.10 3BeHO uHAMKaLUN 3a4epxKn
NHavkaums 3agepkn obecneunsaeT npoasieHne curHana asapum H0. KOTOpbI f06aBISeT 3HaYeHe Hanuus aBa-
pyn 2 K BXOL4HOMY CUrHany asapuu 7, Co 3HayeHnem oTcyTCcTBuA aBapum 0 1M CO 3HayeHueM Hanuuusa asapum 1. Bpems
3afepxkn 7d onpegensieT, HaCKObKO A0Nr0 curHan Fg 6yaeT nMeTb 3HaveHune 2.
O603HayYeHne 3BeHa MHAMKaUUN 3a4epPXKN NoKa3aHo Ha pucyHke B.16.
F,
_—

PucyHok B.16 — O603HayeHne 3BeHa UHAMKALUM 33[ePXKKU

MHavkaums 3aepXxku MOXeT 6biTb peasin3oBaHa Tak. Kak Noka3aHo Ha pucyHke B.17.

PucyHok B.17 — CTpyKTypHasl CXxeMa peanim3aumn MHANKaLUM 3aepXKu

B.11 3BeHO uHAMKauuu poHTa

NHAvKauus poHTa BXOAHOM NepemMeHHOW OCyLLecTBAsSIET Bbigady BbIXOAHOMO CUrHasa, KoTopblii yKasblBaeT Ha
BO3pacTaHve BXOAHOV NePeMEHHON MO CPABHEHMIO C ee 3HAYEHMEM MpU NpeabIayLLEM Onpoce.
O603HayeHne 3BeHa UHAMKALMM (PPOHTA NOKa3aHo Ha puUcyHke B. 18.

PucyHok B.18 — O603HauyeHVe 3BeHa nHavkaummn ppoHTa
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NHankauma ppoHTa MOXeT ObITb peasin3oBaHa Tak. Kak nokasaHo Ha pucyHxe B.19.

PucyHok B.19 — CTpyKTypHasi cxema peasnim3alym nHaMkaumm opoHTa
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MpunoxeHune C
(cnpaBoyHoe)

[ByxnapameTpuyeckas aspogmHamMumyeckas Moaesb

C.1 MaTemaTtuyecKkoe onucaHne mognenu

AapoguHamuyeckasi MOLWHOCTb B3Y Px ,0 06bI4YHO paccunTbIBaeTCA MO BbIPaKEHNIO

~aBro = —pnsdsaya~Cp (N.0), (C.1)

rae p — NAOTHOCTb BO3AyXa;
ABaysa — paau/c BeTpokosieca/poTopa;
V — cKopoCTb BeTpa:
Cp (/1. 0) — KO3(hPULMEHT MOLLHOCTU, KOTOPbI 3aBUCUT OT Yr/1a yCTaHOBKW fionactei 0 1 6bICTPOXOAHOCT BETPOKO-
neca/poTopa /1, onpefensieMoit no BbIPaXKeHWo

N _ fAsaynaOsayn (C 2

rae N Bays — ynoBasi CKOPOCTb BpalleHnsi BeTpoKosieca/poTopa.

A3apoguHammnyeckas MOLHOCTb B OTHOCUTE/NbHbIX eAnHMLax pacro (v. 0. WR) siBnsieTcs dyHKUMel CKopocTy BeTpa
B OTHOCUTE/NIbHbIX eANHMLAX V. yrna YCTaHOBKM flonactein O 1 yroBoi CKOPOCTY BpalleHUs BeTpokosieca/poTopa B OT-
HOCUTENbHbIX eAnHULAax O)R. B yCTaHOBMBLLEMCS peXume, COOTBETCTBYIOLLEM CKOPOCTU BeTpa V0. AOCTynHas aspoaunHa-
Muyeckas MoWwHoCTb Paval(v0) npu yrie yctaHoBku nonacteii 0 Ou yriioBoi CKOpoCTH BpalleHust BeTpokoneca/potopa L
3a/1aeTcsl BblpaXeHeM

Pava.1<v0) = Paero(vO-0 O* 0)e (C-3)

B npeAnonioxeHnm NocTOsiHHOW CKOPOCTY BeTpa vQpsig Telinopa 3ajaeT fIMHeHOe NpeacTaBieHme XapakTepucTuk
a3pPOoANHAMUYECKO MOLLHOCTM B OKPECTHOCTY paboyero 3Ha4eHUs1 4OCTYMHOM aspogmHammueckoii MolHocTy (V0. 0 O, cog)

P*ro =P, v*il+ *"G<0 " 0O+ yA- “o) <€'4>
YacTHble npoun3sBoaHble dpH 1 dp0) onpenensoTcsa No BbIpaXXEHUSM:

*P)
dp., <KoC ~

(€.5)
*-t4 0 B»/B'”D

C.2 ANNpoKcuMauus napameTpoB MOLENN

MpepcTtaBneHHas BblpaxeHnem (C.4) aspoanHamuyeckas Mofenb AO/MKHA MUCnonb3oBaTbest ¢ 0 1 top B kayecTse
BXOAHbIX BE/IMYMH 1 HAOOPOM 3aBUCALLMX OT BapuaHTa napameTpoB pakaH 0 g. Mg. dpH n dpQL B aTom pa3gene npvsegeH
ps4 annpokcumalmii, KoTopble N3rotoBuTelb B3Y MoXeT 1cnonb3oBaTh A1 onpeaesieHns napameTpos aspofmHaMmye-
CKOIi MOZieNnIN B KOHKPETHbIX BapuaHTax.

Ha pucyHke C.1 npuBefeHa TvnoBasi HOMorpaMmmMa paboyero pexvma B3Y B 3aBUCMMOCTM OT yrnia yCTaHOBKW 10-
nactei n ckopoctn BeTpa. Ha pucyHke C.2 npefctaB/ieHa 3aBMCMMOCTb YaCTHOW NPOU3BOAHON MOLLHOCTM MO CKOPOCTH
BpaLlleHns BeTpokosneca/poTopa ApXKK> OT yr/a yCTaHOBKW JIONacTeil 1 CKopocTn BeTpa.
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PucyHok C.1 — 3aBUCMMOCTb a3poAMHAMNYECKOM MOLLHOCTM OT Yr/ia yCTaHOBKM sionacteil © n ckopocty BeTpa v

200

1B

ine

0.76

0.60

opa

PucyHok C.2 — 3aBMCUMOCTb YaCTHOWM NPOU3BOAHOW MOLLHOCTM MO YI/I0BOM CKOPOCTU BpalleHUss BETpokosiecalpoTopa
<peeco/3cor -+ Yrn1a ycTaHoBKM lonacTeii 0 1 ckopocTu BeTpa vV

Kak nokasaHo Ha pucyHke C.3. 4aCTHYIO NPOU3BOAHYO MOLLIHOCTM MO YTy YCTaHOBKW lonacTteiil BAonb paboueli Tpa-
eKTopUM Ha HOMOrpaMmMe MOXHO OnMcaTb OYeHb MPOCTbIM CMOCOBOM Kak NNHElHYI0 yHKUMIO ABYX NaparieTpoB. npej-
CTaBNSAOWMX HAK/OH M CMeLleHre. Takoe NpeacTaB/ieHME Tak Xe CnpaBe/iMBO B crlyvyae pa6oTbl B3Y npu HenosHoi

MOLLHOCTMW.
® e<0) = KaBoB +Cas,a. (C.6>

PucyHok C.3 — 3aBVNCHMMOCTb YaCTHOW NPOM3BOAHOM MOLLHOCTM MO YI/ly YCTaHOBKM slonacTeii
OT yrna ycTaHoBKv nonacteii 0
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0.5 1.0 1.5 2.0
na.ly,. otu. eg.

- dpl/d, <1 % - dp/d, (-15 %);

_— — curve fit

PuicyHok C.4 — 3aBUCUMOCTb YacTHOW NMPOU3BOAHOM MOLLHOCTY MO M3MEHEHMIO CKOPOCTM BPaLLEHNsi BETPOKOlecadpoTopa
OT CKOpoCTY BeTpa npu 1 (cnaiowHas inHnA) 1 0.5 (MyHKTUPHAA JIMHWS) B OTHOCUTE/IbHbIX eANHNLAX aKTUBHOM MOLLHOCTU

Ha puicyHke C.4 nokasaHa YacTHasi NPoM3BOAHAA MOLLHOCTU MO U3MEHEHUIO CKOPOCTU BpalleHusi BeTpokonecado-
ropa BOosib paboueit TpaekToprm HOMOrpaMMbl /151 Pa6oTbl NPY HOMUHAIBHOW MOLLHOCTU 1 0.5 OT HOMUHA/IbHOW MOLLHO-
CTW. PYHKLUMOHaNIbHAs 3aBUCUMOCTb AJ151 HOMUHA/IbHOWM MOLLHOCTU MOXET ObIThb anmnpoKCMMMPOBaHa C NOMOLLbIO YETbIPEX
napameTpoB, NpuBeAeHHbIX B Tabnuue C.1.

Ta6nunya C.1 — ToukM, XapakTePU3YHOLLME COOTHOLLEHNE MEX/Y CKOPOCTbIO BETPA V U YacTHOV nponssoaHoii dpl0

BxopgHoe 3HaueHue (V) 0 e 1 2

BbixoaHoe 3HaveHue (dp,,,) da TS oyl O 2

BosgeiicTBne nsmeHeHus yrna ycTaHOBKM fionacTeit Ha dp<Onpu CHWXeHUM MoLlHOCTK (paboTa npu YacTu HOMW-
Ha/TbHOW MOLLHOCTI) MOXET 6bITb annpoKCUMUPOBAHO (DOPMY IO

fdft,(©) =5, - 0 y2-0). (c-7)

OkoHuatesnibHoe onpeaesnieHne dp0) 3agaeTcs oopmyson

Avrd o anavEv,,
dp,,(n.0) = (dp~-dp,,,) ana vul<mnf£l (C.8)
A+ (n-1)(dp,2-"~ 1] onaun>1

Mockonbky dpQ sBnsieTcs hyHKUMEl CKOpPOCTU BeTpa, TpebyeTcs 3afaTb 3HaYeHWe HavaslbHOW CKOpOCTW BeTpa.
3aBMCUMOCTb Mex/Jy CKOPOCTbIO BETPa V 1N COOTBETCTBYIOLLEN AOCTYMHON aspoAvHaMUYecKoli MOLHOCTbIO onpeaens-
eTcs KpuBoii ppo(Vv). KpnBasi MOLWHOCTY onpeaesnsieTcs npu noMmoLwy eAnHCTBEHHOTO napameTpa, KOTopblii 3afaeT cKo-
pocTb BeTpa VP08 MNPV 3HaYeHUN akTMBHOWM MoLHOCTM 0.3 (CM. pucyHok C.5). Huke 3Toro 3HauyeHusi npejnosaraercsi
Kyburueckast 3aBUCUMOCTb MeXAy CKOPOCTbIO BETPa M MOLLHOCTLIO, Kak nokasaHo B chopmysie (C.9). Mpu 60nee BbICOKUX
CKOPOCTSIX BeTpa BM/I0Tb A0 HOMUHa/ILHOW. V\vVPOoj s v s 1. ucnonb3yercs nAvMHeliHaa annpokcuMaums. B utore goctynHas
aspoarHamMmyeckas MOLHOCTb NPV CKOPOCTW BeTpa onpeaesnsieTcs no creaytolleii choopmyse:

0.3 3
— LI V3 ANs 0< V £ Yy/p0s3
VWPO3
P (n-1) APOB<YEL (C-9)
- s(n-1)gna i
PpCM lVWP(B

1 ans y>1
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— —  — XXLPKOTX

—— — -W o MUL WK
10—=A

PucyHok C.5 — AnnpokcMmaums 3aBUCUMOCTN a3poAnHaMnMyeckoli MOLLHOCTU OT CKOPOCTM BeTpa
OTHOLLEHME MEXAY CKOPOCTbIO BETPA W YI/IOM YCTaHOBKW flonacTeli onpegenseTcs annpokcuMamei
0 ana vo<1

. C.lo
00 K): 1— VI pgnavo <1. ( )

rae 0 v2— yron ycTaHOBKU flonacTeli Npy yABOEHHOV HOMUHa/IbHOV CKOpoCTW BeTpa (CM. pucyHok C.6).

Wi 1D 1B 20

— yrannorT-rai;
mEE —MOKOIW —Y1U— |

PucyHok C.6 — AnnpokcrMauus yTia yCTaHOBKU flonacTeil B 3aBUCMMOCTY OT CKOPOCTU BeTpa

O6beAVHSIS yKasaHHbIE BbILE anmpoKCUMAaLMM, N3TOTOBUTES b MOXET OMUCATb a3POAYHAMUYECKUE XapaKTePUCTUKM
KOHKPETHOro BapuaHTa O4HOro 13 TMnos B3Y npu noMoLLy napaMeTpoB, NpuBeseHHbIX B Tabnuue C.2.

Tab6nuua C.2— MNapameTpbl 4158 ONUCAHMA a3pOANHAMUYECKNX XapakTepucTuk BOY KOHKpeTHOro tuna

BazucHaA

O60o3HaYeHVe . OncaHvie YpaBHeHvie
VP03 Urem CkopocTb BeTpa npu 0.3 HOMUHaUTbHOM MOLLHOCTU (C-9)
Cr»el0 PAJIP A UN CMelleHMe B JIMHETHOM npeacTaB/ieHun cpQ (C.6)
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OkoHuaHne Tabnuupl C.2

BasucH
O603HaueHve chasi OnucaHve YpasHeHve
BE/MUMHA
*aem> pHoMIrpaz, HaknoH B /iHeHOM npeacTasieHnmn o i (C.6)
Vad Ve, W CKopoCTb BeTpa, Mpy KOTOPOW AOCTUraeTcsl HOMUHasIbHas (C.8)
CKOpOCTb BETPOKOsieca/poTopa (B NpeanosiokeHnn naeans-
HOro yrnpas/ieHns)
dP«l PHOI/* tose ¢h W Npw Yr/10BOI CKOPOCTV BETPOKO/Ieca'poTopa HuKe HO- (C.8)
MUHa/IbHOM
D*2 ProM®bB* dpinnpu yABOEHHO HOMVUHA/IbHOI YT10BOI CKOPOCTU BETPO- (C.8)
koneca/potopa

C.3 BapuaHTbl NpYMeHeHUA

C.3.1 O6wume NONOXeHNRA

Mpu n3yyeHnn ycToiiumBOCTN 3HEProcMCTeMbl NpeanosaraeTcs, YTo nosb3oBaresib 6yAeT NPoBepPsTb OrpaHNyeH-
HOe KO/IMYecTBO BapuaHTOB, XapaKTepU3YIOLMXCA CKopee AOCTYNHONM asapoanHaMUYecKoli MOLWHOCTbIO, YeM CKOPOCTbIO
BeTpa. C [pyroii CTOPOHbI, Mpy NPOBepKe COOTBETCTBUA MOAENN B KaXJOM KOHKPETHOM BapuaHTe A1 MOyYeHns [o-
CTaTOYHOW TOYHOCTM B 3aBUCUMOCTU OT UCMbITbIBAEMOrO BapriaHTa Heo6X04MMO NMPOBECTUN OLeHKY CKOPOCTU BeTpa U uc-
nosib3oBaTb ee Npw 3Tol NpoBepke.

C.3.2 BapuaHTbl NPOBEPKMN YCTOUYMBOCTH

BapuraHTbl NPOBEPKN YCTOMYMBOCTM XapaKTepusyrTcs AOCTYMNHON a3poAnHaMMyeckoli MOLLHOCTbLIO pavai(. B Takmx
BapuaHTax NPoOBOAMUTCSH MOAENMPOBaHNE C MOHWKEHHOW MOLLYHOCTBIO, NP KOTOPOM Ha BOY nocTynaeTt curHan onopHoi
mowyHocTu pref s paval ot perynstopa B3C. yyacTBytoLlei B pery/impoBaHnmn 4acToTbl.

3T0ro 06bI4YHO AOCTATOYHO A1 €AMHCTBEHHOIO BapmaHTa C MakCMMaslbHOW AOCTYNHONM aapoAnHaMUyeckoli MoLL-
HOCTbIO Npu pavd) = 1+ OfHaKO TaKke BO3MOXHO AOMO/HUTL 3TOT BapuaHT APYrMMU BapuaHTamu, Korga AoCTynHas as-
poAvHaMmMyeckast MOLLHOCTb Pawil < 1- Mpu M3y4yeHUn BapuvaHTOB YCTOYMBOCTV B 3aBUMCUMOCTW OT AOCTYMHOWM aspo-
AVHaMUYECKOl MOLHOCTU Pavai) n3rotosuTteslb MOXeT paccuntartb napameTpbl, 3aBucslye OT BapuaHTa mogenu B3Y.
cneayoum obpasom:

- ecnu paya/l= 1. BbIGMpatoT cKopocTkb BeTpa W0 > 1. Ecnm palau< 1. VQ MOXeT 6bITb paccumtaHa no Kpusoli MOLL-
HocTu B (C.9). nonaras PNV q) = Paval:

- paccunTtbiBatoT dpH = dpe (vO) no doopmyrie (C.6):

- paccuunTtbIBatoT ¢ M= b (10) no chopmyrie (C.8);

- paccunTbiBaloT Mo AOCTYMHOW aspofMHaMNYECKO MOLHOCTU Pnvj|. ncnosib3ys cnpaBouHyo Tabnully 3aBucu-
MOCTW YI/I0BOW CKOPOCTW BpalleHMs BETpoKosieca/poTopa oT MowwHocTH <0= f{p) (cm. 5.6.54);

- onpegensoT 0 O= 0 ofiro) no dhopmyne (C. 10).

C.3.3 BapunaHTbl NpoBepKku Mojenu

OnpepeneHve napameTpoB MoAeNnv A1 BapvaHTOB MPOBEPKM MoAenn SiBfseTcs 60s1ee CNOXHbIM, MOCKObKY
06bIYHO BC/e/ICTBME U3MEHUYMBOCTN CKOPOCTU BETPa UCMbITbiBaemMass BOY He HaxoguTcs B HaYa/lbHOM CTalMOHapHOM
coctosiHun. B aTom cnyvae 60s1ee TOUHON SBMSIETCA OLEHKa CKOPOCTW BETpa MO MOLHOCTU, unn, ecniv B3Y pabotaet
B pexume ynpas/ieHUss orpaHuyeHnemM MOLLHOCTW BCreacTemne nim6o Padl = 1. nim6o S paval. Torga CKopocTb BeTpa
OLeHNBAaeTCs MO Yr/ly yCTaHOBKM.

C.4 HayanbHoOe cOCTOfiHME MOoAenu

KoppekTHOe Mcnosb3oBaHne MOAENN BO3MOXHO TO/TbKO B YC/IOBUSX MOHVDKEHHOW MOLLHOCTW, KOrja HavyasibHas
MOLLHOCTb p|riL S Payg,,.

HauanbHble 3HaueHns 0 v roBays onpeaensaoT CrefyowmMm obpasom:

- paccuMTbIBalOT HavasibHoe 3HayveHue <$flil no HayanbHOW MoLHOCTY pjl, NCMOMBL3YSA CNPaBOYHYIO TabNuLy 3aBu-
CUMOCTV YI/TIOBOI CKOPOCTU BpalleHns BeTpokonieca/potopa oT mowHocTu ta = f(p) (cM. 5.6.54):

- onpeAensioT HauanbHoe 3HadveHue O [/ no dhopmyne

-Avma-dPu.(“Am ~*“0)
T-
de

Qo _a,
Omu=eo
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MpunoxeHue D
(o6s3aTenbLHOE)

Mpepaenbl BO3MOXHOW TOYUHOCTU MoAenu

D.1 O6uwmre nonoxeHns

Lienbio faHHOro NpUoXeHUs sIBNISIETCA onvcaHve NpeaesioB BO3MOXHOW TOUHOCTV MOAeNNpoBaHust Ansi onpeje-
NeHHbIX B HACTOSLLEM CTaHAapTe 06LWMX Mogeneid. MockonbKy oLeHKa TOYHOCTM MOAENV OCHOBaHa Ha CPaBHEHUN MeXay
CMOAENMPOBaHHBLIMY N U3MEPEHHbIMW 3HAYEHUSMW, B HACTOSILLEe MPUIOXKEHNE BK/IIOYEHO ONMUCaHUE KakK HEen3GeXHbIX
ownboK MoAeNu, Tak U OLLMOOK U3MEPEHUIA.

D.2 HensbexHble owWnMbKN MOAEeNnpoBaHns

To4YHOCTb OnpefesieHHbIX B HACTOSALLEM CTaHAapTe 06X MMUTALMOHHBIX MoZeneli orpaHuyeHa BCreAcTBre ynpo-
LLleHN. KoTopble 6blv caenaHbl 415 NONyYeHUs Mogeneli, BOCMPON3BOAALLMX NepexofHble XapakTepUCTUKN YCTORUNBO-
CTW 3HEepProcucTeMbl, a Takxe C Le/blo NpefcTaBeHNs LWMPOKOro AvanasoHa pas/iMyHbIX TeXHOMOMWi 1 KoHdurypaumii
B3Y. B 3TOM OTHOLLUEHUMN MOXHO OXWAATb, YTO AOCTMKUMAA B 3TUX MOAENAX TOYHOCTb MOXET MEHATLCS B 3aBUCUMOCTH
OT nNpeAcTaB/IEHNS Pa3INYHbIX TEXHOOMMI, KOHUrypaumii N KOHKpPeTHbIX cUcTeM ynpasneHus B3Y. Mostomy pasnuuve
B TOYHOCTU NapamMeTpoB ABYX pa3fnyHbIx B3Y. npeAcTaBneHHbIX OAHUM 1 TeM Xe TUMOM O6LLel MoAesn, MOXET OOBbAC-
HATLCA TeM. YTO Mofesib 60/1ee nNpucnocobeHa 1 fierye HacTpanBaeTCs Ha KOHKPETHYHO KOHAMrypaumvio ogHor nus BaY. n
3TO He 0653aTe/IbHO O3HAYaeT, YTO MOAE/b C MEHbLLUEN TOYHOCTLIO 6bl1a He JOCTaTOYHO MPaBuU/IbHO HacTPOeHa.

B ToM cnyvae, Korga usmMepeHusl BbIMOSHAKOTCS Ha CTOPOHEe BbICOKOrO HanpshkeHus TpaHcdopmaTopa, B Mogesib
B3Y pomxkHa 6bITb BK/IOYEHA MOAENb TpaHcdopMaTopa. [Mpy 3TOM B pe3y/ibTaTbl USMEPEHU MOXET ObITb BHECEHO B/NS-
HWe 3/1eKTPOMarHUTHbIX 3PheKToB (TaknX, Kak HeMMHERHOCTL), 06yCNOBNEHHbIX 3/1EKTPOMAarHUTHLIMU XapaKkTepucTkaMmmn
TpaHcdopmartopa. Mpyn aHanm3e yCToMuMBOCTU 3TV 3peKTbl He yunTbiBatoTCs (CM. TpeboBaHMsA K Mogenn B 6.2). Takue
ahchekTbl NOITOMY He BOCNPOU3BOAATCS NPeA/IoKEHHbIMN B HACTOSILLIEM CTaHAapTe MOZAENAMU, U B OLEHKY TOYHOCTM 3TUX
Mogeneri Ao/mMKHa BbITh BK/IOYEHA HeonpeaesieHHOCTb, BHOCKMMas TpaHctopmaTopom B3Y

D.3 OWnNGKN N3mepeHnii

B npouecce nposepks Mogenu Bcerga MpuCyTCTBYIOT TPe6OBaHUA MO M3MEPEHUIO aHHbIX NGO B HATYPHbIX YC-
noBuAX akcnayataumn B3Y. nnbo npu 3aBOACKWUX MUCMbITaHUAX 060pyAoBaHMs. 3aTeM 3T AaHHble UCNOMb3YHTCA AN
CpaBHeHVs ¢ pe3y/ibTaTamMmy MOZE/IMPOBaHMA C TOW MOAesbio, KOTopasi NPoXoAuT MPoBepKy. M03ToOMy BaKHO MOHMMATb
orpaHnyeHus 1 oWNOKN, BHOCKMbIe B MpoLiecce n3mepeHuii. B LLMPOKOM CMbIC/ie 3Ta CUTyaums MOXeT 6bITb pa3buta Ha
cnefyroLme Kateropun:

- 6O/IBbLUNHCTBO U3MEPUTESIbHbIX TPAHCOPMATOPOB HAMPSHXKEHNS 1 TOKa MMEIOT OTHOCUTE/TbHYIO TOYHOCTb HE Me-
Hee 0.01. B fononHeHNe K 3TOMy B perucTpmpyemble faHHble MOryT BHOCUTBLCS OLIMGKM Npeobpa3oBaHunii N3 aHasioroBoi
hopMbl B LMPOBYIO (TaK Xe. Kak OLMOKN N3MepUTeNbHbIX TpaHCOPMaTOpPOB HanpshXeHus 1 Toka). Mpu n3mepeHun
aKTUBHOW 1 peakTMBHOM MOLLHOCTU, @ TakKe HarpshKeHUsS 3TO MOXET NPUBECTU K HAKOMEHNIO OTHOCUTENIbHO OWwWnGK/ B
AvanasoHe 0.02—0.03;

- BCNeACTBME OrPpaHMYeHHOCTM MOJI0ChI MPOMYCKaHA AATYMKOB U U3MepUTesIbHOro 060pyA0BaHUS AOMNO/THUTENb-
Hble OWNGKN MOTYT 6bITb BHECEHBI MPU N3MePeHUN BbICTPbIX NepexoAHbIX NPOLEeCccoB (B MPUCYTCTBUM BbICOKOYACTOTHbIX
KOMIMOHEHTOB);

- MpUMeHsieMoe Ha B3Y KOHTPO/bHO-U3MepuTeNibHOe 060pyAOBaHNe 06bIYHO MMEET MEeHbLLYHO TOYHOCTb, YeM Mo-
BepeHHOoe flabopaTopHoe n3meputenibHoe 060pyA0BaHNE, 3TO TaKXKE MOXET NPUBOANUTL K AOMOSTHUTENIBHOMY YBESIMYEHNIO
OTHOCUTE/IbHOW OWwmn6KM Ha 0.01;

- paspabaTtbiBaeMoe 060pyAOBaHWe, BK/IOYasA BCe 3/IEKTPUYECKOe (M MexaHMYecKoe) obopyaoBaHve, MMeeT COo-
OTBETCTBYIOLLYIO HOMUHA/IbHYIO MPOEKTHYI0 TOYHOCTb. MMapameTpbl reHepupytowero o6opyaoBaHUs S1Ierko MOryT MMeTb
OTHOCUTE/IbHYIO TOYHOCTb nopsiaka 0.05;

- CYLLECTBYIOT Takue acrnekTbl XapaKTepUCTUK 060pyA0oBaHUs, Kak MarHUTHOe HacblleHNe 1 rmcTepesunc, Kotopble
HEBO3MOXHO BOCMPON3BECTU B MOZAE/N U BNNSIHNE KOTOPbIX Ha pe3ysibTaTbl U3MEPEHUI Takke HEBO3MOXHO WCK/THOUUTL;

- elle ogHO NpPo6ieMoit ABNsieTCA HeO6XO0AMMOCTb NPeobpa3oBaHNs MIHOBEHHbIX 3HaYeHWU B Tpexdia3Holi cucTe-
Me K cpefiHekBaApaTUYHbIM BeSIMUYMHaM, UCTO/Mb3yeMbIM A1 CPaBHEHUSI B MOAESAX ycToumBoCcTU. B npouecce npeo6-
pasoBaHusi BHOCUTCS AONOJSIHUTENIbHASA OWM6GKa, KPOMe TOro, CpeAHEKBaApaTNUHbIe 3HAUEHUSI MOTYT BK/IlOYaTb COCTaB/sA-
IOLLYYHO OCHOBHOW 4acTOTbl NPV HECUMMETPUYHBIX YC/TOBUSIX, KOTOPYIO HEOBX0AMMO OT(OUILTPOBATD.

[ns pacyeTHOW aKTUBHOI 1 peakTUBHOW MOLYHOCTU U N3MEPEHHbIX HanpshKeHWi 1 TOKOB COBMECTHbIN pesynbTar
BCEX 3TUX BO3MOXHbIX OLLIMOOK MOXeT cocTaBnAaTb OoT 0.03 go 0.05. B HekoTOpbIX Criyvasix BCeACTBME HEBO3MOXHOCTU
y4ecTb B MOZesnn onpegesieHHble ousnyeckune siBNeHNsS 3TW OLMGKN MOTyT GbITh elle Bblle. YUnUTbIBas 3T o6CToATe b-
CTBa. HeMb3s TpeGoBaTb HEO60CHOBAHHOM TOYHOCTM COOTBETCTBUSA Pe3y/ibTaToB MOAE/IMPOBAaHUSA 1 U3MEPEHWIA.

68



FOCT P 54418.27.1—2019

Mpunoxexune E
(cnpaBoyHoe)

MpumMep cocTaBfieHUsi oTYeTa O NMPOBepke Mogenun

E.1 O6wue nonoxeHuns

B JaHHOM MpUIoXKeHNV AaHbl NPeAIoKeHns No 0hOPMIIEHNIO pe3y/ibTaToB NPOBEPKM Modenn B3Y cornacHo pas-
aeny 6.

B fono/HeHe K NPOTOKO/Y VUCMNbITaHW M3MEPEHHbIE Y CMOAETMPOBaHHbIE 3HAUYEHNST [O/DKHbI MPY HEOOXO0ANMOCTU
6bITb NpefcTaB/eHbl B Buae daiifioB BpeMeHHbIX NocniefoBaTesibHOCTel AaHHbIX B CTaHAapTHOM dopmare, Hanpumep

COMTRADE (COMTon format for TRAnsient Data Exchange — o6wwmin dhopmaT 06MeHa AaHHbIMW O NePexXoaHbIX MNPo-
ueccax) wim UTF (Unicode Transformation Format— KOHukopz).

E.2 laHHble 06 MMUTaLMOHHONM Mogenun n cnocobe ee NPoBePKMN
B tabnuue E.1 ykasaHbl Heo6xoauMble AaHHble O MOAENM U Ccrocobe ee NPOBEPKM.

Ta6nuuya E.1 — [aHHble 0 MOgeNM 1 cnocobe ee NPoBepKU

JaHHble OncaHve
Tun mogenu OnncaHne HaumMeHoOBaHMA MOAeNV B HacTosLeM CTaHAapTe UM MHoe HasBaHue
Mcnonb3lyemoe MHOXeCTBO Ma- [MapameTpbl, NpunaraeMbie K NPOTOKONY
pameTpoB
OnvcaHvie NoBepKyN mMoaenv MprMeHeHHbIi MeTof, MPOBEPKU — MeTo[ BOCMPOM3BEAEHUA WIN MeToh MNOSHON

nMmmnTaymn aHeprocncTembl

Ecnn ansi NpoBepKy MOZENN WCMO/Mb30BaH METOZ MOJSIHOM MMUTALUN SHEPrOCUCTEMbI, AO/HKHbI GbITh NPYBEAEHbI
[ONOMHUTENbHbIE JaHHble, YKa3aHHble B Tabnuue E.2.

Ta6nwuuya E.2— [lononHuTeNbHbIE AaHHble O MOAENN 1 Cnoco6e ee NPoBepkn

JaHHble OnvicaHve

LaHHble 06 ucnbiTatesibHoM  Tun o6opyfoBaHus (HanpuMep, MMUTATOP KOPOTKOTO 3amblKaHusl MW Npeo6pasosa-
060pyAoBaHUy TeSlb. PerucTpaTop aBapum)
KntoueBble faHHble 06 060py0BaHMN, HanNpUMep 3HaYeHWsIX NOC/efoBaTe bHbIX CO-
MPOTVB/IEHWIA UM COMPOTUB/IEHUI MMMTATOPA KOPOTKOIO 3aMbIKaHWS

[laHHble O CeTU MUTaHUs, K KO- [laHHble 06 YPOBHE HaMpPsHKEHUsI Y COMPOTVB/IEHUM KOPOTKOTO 3aMblKaHWs, BK/IHOUast
TOpOi nogktouatoTcsi B3Y M OTHOLIEHWE PeaKTUBHOMO COMPOTMB/IEHUS K aKTUBHOMY
ucnbITaTesibHoe 060pyAoBaHye

E.3 MNpepacTaBneHne pe3ysibTaToB UCMbITaHWUMA

E.3.1 MNMpoBepkKa peakuun Moaenn Ha nNnposBasibl HaNpPsXeHus

[ns Kaxgoro BapvaHTa UcnbITaHWA AO/MKHBI ObITb NpeAcTaBeHbl B rpadonyeckom Buae:

- BPEMEeHHble psapbl N3MePeHHbIX M CMOAENMPOBaHHbIX 3HAYEHWUI HanpshkeHUs MPSIMOIA Noc/iefoBaTe/IbHOCTU;

- BPeMeHHble psifibl U3MEePEHHbIX U CMOAENMPOBaHHbIX 3HaYeHWIA akTUBHOIO ToKa NPsSIMOi NocnefoBaTelbHOCTY;

- BPEMeHHbIe psabl N3MEPEHHbIX 1 CMOAENMPOBaHHbIX 3HAYEHWI PeakTUBHOIO TOKa MPSAMON NocnefoBaTe/IbHOCTY;

- BPEMeHHble psifibl U3MEPEHHbIX U CMOZE/TMPOBaHHbIX 3HaYeHWIA paccUMTaHHO abCoMOTHON OLUMGKM aKTUBHOTO 1
peaxkTMBHOIO TOKa.

Mo ocn X oTkNaabIBalOTCA NOMHbIE BPEMEHHbIE Psifbl U3MEPEHHbBIX Y CMOAENNPOBaHHbIX 3HAUYEHUIN B NPOMEXYTKe
BPEMEHN OT MOMEHTa Ha OfHY CeKyHAy paHee BO3HVMKHOBEHWsI MPOBasia HanpshXKeHUsa [0 MOMEHTa He MeHee YeM MNATb
CeKyH[1 Noc/e ero OKOH4YaHWs.

Ocb Y fo/mkHa 6bITb IMHENHO 1 BKIKOYaTb NOJHbIE AaHHble 06 U3MePeHHbIX 1 CMOAE/TMPOBaHHbIX OTHOCUTE TbHbIX
3HaYEeHUsIX.

Pe3ynbTaTbl OLLEeHKN OLIMGOK peakumMn MOAENN Ha MpoBa/ibl HAMPSHKEHUS B OTHOCUTEsIbHbIX eAuHMLax ANs Beex
BapMaHTOB MCMbITaHWUIA cBOAsTCS B Tabnuuy E.3.
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Tab6nuua E.3— OueHka owWNMB0K peakLmn MOAEV Ha NPOBa/Ibl HANPSHKEHUSA

AKTUBHas PeakTuBHas " PeakTUBHBbI
AKTUBHbIN TOK

o MOL{HOCTb MOWHOCTh TOK

BapuaHT UCnbliTaHWii Mepuog

MO CO OAO MO co CAO MO co CAO MO CO CAO

[aHHble, 3aBucsWMe OT Ba- A0 asa-
puaHTa WCNbITaHUsA, TakMe Kak pun
HanpshkeHVe A0 aBapuu, OLEH-

Ka COMPOTUB/IEHVSI CUCTEMbI aBapusi
NUTaHUs, XapakTePUCTUKM WUC-
nbiTateslbHOro  060pyAOBaHNs,

Hanpvmep COMpPOTUB/IEHNE UMW- [ o ¢ 1 e
Taropa KOPOTKOro 3aMblKaHUs aBapun

MpumevyaHne — MO — mMakcumanbHas owmnbka. CO — cpegHnas owmnbka. CAO — cpefHsis abcontoTHas
olwmbKa.

E.3.2 MpoBepka peaky1Mnm MOAeNn Ha N3MeHeHVe ONOPHbIX 3HAYEHWIA

[LNs1 K&KA0ro BapyiaHTa UCTbITaHWiA AO/DKHLI BbITh MPEACTaB/IEHbI B IPadUiYecKom BUE:

- BpeMeHHble psiibl YCTaHOB/EHHbIX 3HAYEHWI, a TakKe M3MEePEHHbLIX Y CMOAE/IMPOBAHHbIX 3HAYEHWI aKTUBHOM
MOLLHOCTY MPSIMOI MOC/1EA0BATENBHOCTY:

- BpeMeHHble pPsifibl YCTaHOB/EHHbIX 3HAYEHU, & Take U3MEPEHHbIX Y CMOAENMPOBaHHbIX 3HAYEHUI PeaKTUBHOM
MOLLHOCTY MPSIMOI MOC/1EA0BATENBHOCTY:

- BpeMeHHble psgbl U3MEPEHHbIX Y CMOAE/IMPOBaHHbLIX 3HAYEHWI aKTMBHOTO TOKa NPSIMOl NOC/eA0BaTeNIbHOCTY;

- BPEMEHHbIE Psfbl U3MEPEHHBIX Y CMOAE/TMPOBAHHbIX 3HAYEHUI PEAaKTUBHOIO TOKa NPSIMOiA MOC/IeA0BaTEIbHOCTY:

- BpeMeHHble psfbl U3MEPEHHbIX Y CMOAE/IMPOBaHHbLIX 3HaUYeHUI paccUMTaHHO a6COMOTHON OLUMGKK.

Mo ocn X OTKNaAbIBAIOTCS MOJSHbIE BPEMEHHbIE Psifbl U3MEPEHHBIX U CMOAEIMPOBAHHBIX 3HAYeHUl B UHTepBasie
BpeMeHV OT MOMEHTa Ha OAHY CEKyHAY paHee Hauana AeiicTBuii Mo perynmpoBaHuio akTUBHOW 1 peakTMBHOW MOLLHOCTU
[,0 MOMEHTA HE MEHEE YeM Ha OfHY CeKyHAy Mo3aHee BpeMeHu peryimpoBanns. Ocb Y AO/MKHA 6bITb JIMHEHON 1 BKIIHO-
YaTb NOJIHbIE AAaHHbIE 06 U3MEPEHHbIX Y CMOAE/TMPOBAHHbLIX OTHOCUTE/bHBLIX 3HAYEHUSIX.

Pesy/ibTaTbl MPOBEPKU PEAKLMM MOAE/IN HA N3MEHEHMWE OMOPHbLIX 3HAUEHW B OTHOCUTE/IbHBLIX EAMHULAX A/ BCEX
BapuaHTOB UCMbITaHUii cBOAATCS B Tabnuuy E.4.

Ta6nuya E.4— CBogKa NPOBEPKN peakLmn MoAeN Ha U3MeHeHVe OMOpPHbIX 3HaYeHN

Bpems HapacTaHus Bpems oTknuka Bpems perynuposaHus
BapunaHt

ncnbliTaHui Mo pesynbTatam Mo pesynbTaram

N3mepeHHoe N3mepeHHoe
MO/ ennpoBaHus Mo/ieNInpoBaHns MozennpoBaHns

Mo pesynbTatam
N3mepeHHoe pesy

E.3.3 MpoBepKa Mogenun 3alnTbl 3N1EKTPUYECKO ceTn
Pe3ynbTaTbl BCEX BapUaHTOB UCTbITaHU 3aluUTbl 3/1eKTPUYECKON CeTU, B OTHOCUTENIbHbIX eAMHULAX, CBOAATCA B
Tabnuuy E.5.

Ta6bnwuya E.5— Csojka NPOBEPKM 3aLUUTbI 3N1EKTPUHECKON CETU

YpoBeHb 3aluThl Bpemsa oTkno4eHns
BapuaHT ncnbiTanmit 3apaH- . Mo pesynbTatam 3apaH- Mo pesynbTatam
o N3mepeHHbI " N3mepeHHoe -
Hbl il MofenuposaHus Hoe MoAenupoBaHus

MoBblWeHHoe Hanps-
XeHue

MNoHmKeHHOe Hanps-
XeHune

[NoBblIWEeHHaA YacToTa
INoHWXeHHas yacToTta

al YpoBeHb 3alyTbl NpU MOAENMPOBAHUM He BbISB/SIETCS, a TONbKO NPOBeEpPsieTcsl. B 37Ol KOMOHKe cnegyet
yKasblBaTb 3afiaHHblii YpOBeHb 3almnThbl A8 aHHOTO BapuaHTa UCTbITaHWiA.

70



FOCT P 54418.27.1—2019

MpunoxeHue F
(o6s3aTenbHoE)

LUndgpoBoit hunbTp HU3KOM HacToTbl 2-T0 MOPsiAKA C KPUTUUYECKUM 3aTyXxaHuem

LinchpoBoii connbTP HU3KOM HACTOTbI 2-T0 NMOPAAKA C KPUTUUECKMM 3aTyXaHWEeM C 4acTOTON cpesa ‘ci. MMeeT nepe-
[aTOUHYIO (DYHKUMIO

M()= 4 f s 3 (F.1)

2tacu,s +axu,
rae -2

B peanusauum aToro hunbTpa UCNONb3YeTcsl BXOAHAS AUCKPETHAs BPeMeHHasi Noc/iefoBaTeNlbHoCTb X, = X(/T) n
warom no Bpemenu I. MpYMeHssi cTaHAapTHOE 6UIMHEHOe NPeo6pa3oBaHNe aHasIoroBoMi (hOPMbI B AUCKPETHYIO, MOJTy-
YaeM BbIXOAHYHO IUCKPETHYIO BPEMEHHYIO NMOC/Ie[0BaTENBHOCTD Y, B CeAYyOLLEM BUae:

2

Yi= X 4 X<<K) (r-3)
K-O0

KoadhthnumMeHTbI ypaBHEHWS NPY 3TOM UMEOT BUL:

(F c 02+4ro>eni+d ’

4=240 1
4 =4 ;
0 2 (FT'mcol)2 -8

(-4)
PUYN)* +474 bl +4

a, (Twon,)2-4Ta)on.y-4
(“man, )2+ 4lrcoatl 14

YT06bI N36aBUTHLCA OT Ha4Ya/IbHOro NepPexoAHOro nNpoLuecca B Ha4a/lbHOM COCTOSIHUM hUbTpa, UCNOoNb3yeTcs nep-
BOEe 3HaudeHne BXOAHOro curHana x0 B Buge:

Yy 2=Y-1=X-2=X-i=*0- (-5)
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MpunoxeHne G
(cnpaBo4HoE)

O6uee conpshkeHWe NPOrpaMMHOro o6ecnevyeHus AN NPUMEHEHUSA C Pa3/IMYHbIMU NPOrPaAMMHbLIMU
KOMTMJIeKCamMun MOoAeiMpoBaHus

G.1 OnucaHue metoga

OnuncaHne Bcex NPUMeHsieMbIX Mogeneil B 0606LLeHHO hopmMe HEBO3MOXHO MO CrieAyoLWmnM NpuyirHam:

- B MOAE/N NPUCYTCTBYET (DYHKLUMOHa/IbHOCTb, OTCYTCTBYHOLLAA B 06Lweli Mogenu:

- B MOZE/NN NPUCYTCTBYET KOH(MAeHUMaNbHas nHhopmaums, He nogsiexallas pasrialeHunto:

- nNpegnonaraeTcs, YTO MoJesb ABNSETCA TOYHONM Konuvel peasibHONM peannsaunmn ynpaBaeHus 1 COAEPXUT Opurun-
HaslbHbIM NCXOAHbLIV Kog, perynatopa.

MNpy NpUMeHeHUN Taknx MoAesei, BO3MOXHO, NOTpebyeTcs:

- UCMOMb30BaTb MOAENb B YC/IOBUAX UHOW NPOrpamMmHOi cpeabl;

- MCNONb30BaTh MOAENN Pa3NNYHbIX N3rOTOBUTENEN, NpegHa3HauYeHHble /18 Pa3IMyHbIX NPOrpaMMHbIX Cpe.

MpumeHeHe o6LLEero NPOrpamMMHOrO COMPSXEHUSI MO3BO/IAET MCMONb30BaTbh OAHY U Ty Xe Mofe/lb B 06bEXTHOM
KOZe KaK B pa3/INyHbIX MPOrpamMMHbIX Cpefax, Tak U B coYeTaHUM C MOAENAMN N3 APYTMX NCTOYHMKOB. B 3aBucumocTn ot
nporpamMmmHO cpefbl TakMe XapakTepucTUKKM, Kak NocniefoBaTe/IbHOCTb BbI30Ba NpoLeayp, anropuTMbl MHTErPUPOBaHMS,
nepegaya napameTpoB, MOMYT MCMO/Ib30BaTLCA MO-pasHOMy. KOHUEeNUms obLero ConpskeHns rapaHTUpyeT, 4To MogeNb
6yAaeT hyHKUMOHMPOBAaTb U AaBaTbh KOPPEKTHbIe pesy/ibTaTbl B yKazaHHbIX YCI0BUAX. HEKOTOPbIMU raBHbIMU TpeGoBaHU-
AMUN AB/IAOTCA:

- nopAepxKa kak BHyTPeHHUX (B MOAENN), Tak U BHELLIHWX PacHeTHbIX MeXaHU3MOB (COCTOSIHUIA 1 X MPOU3BOAHbIX,
nosy4aembIxX 13 MOAENbHOW cpeabl);

- noaAepxkKa HeCKO/TbKUX 3K3eMMNISPOB MoAesu;

- Heobsi3aTeNlbHaA NoAAePXKKa MOAE/IMPOBaHNSA C NePEMEHHbIM LLArom:

- HeobGs13aTeNbHasA NoAAepXKKa UTepaLMOHHOro pacyeta napamMeTpoB NoTokopacnpeaesieHns MOLHOCTY;

- Heobs3aTenlbHas noggepxka MyHKLMOHaNIbHOCTI, CBA3AHHOW € rpadhuyecknm npegcTaB/ieHeM A/1s MoNb3oBaTe-
ns (BBOA, BbIBOZ, 1 OTOGPaXKeHNe HauMeHOBaHWii NapameTpoB);

- Heobs3aTeNIbHaA NOAAEPXKKA N3MEHEHWNI MapamMeTpoB.

O6Lee nporpaMMHOe conpsbkeHve obecrneunBaeT MOsHYH0 (PYHKLMOHa/IbHOCTb NMPU MOCTPOEHUN Mogernel B pas-
JNINYHBLIX MOAENbHbIX cpefax. OnvMcaHne COMPSHKEHVA BbINO/IHEHO Ha fA3bike MPOrpaMMMpoBaHns Cu. MOCKOJIbKY OH SiB-
nsetca Hanbonee pacnpocTpaHeHHbIM S3bIKOM MPOrpaMMUPOBaHKSA, OfHAKO B HEM HeT KaKuX-IM6GO orpaHuyveHunii ans
NOCTPOEHMA MOAeNe Ha APYruX A3blkax NPOrpamMMMpoBaHnsa (Hanpumep, Ha A3blke POpTPaH U T. Nn.).

XopoLunm cnocobom NOCTPoeHVA Mogenei AN pas/IMyHbIX NPOrpaMMHbIX Cpej ABISETCA UCMONb30BaHVe AUHaMU-
yeckmx 6nbnmnoTek 06bekTHbIX Mogyrieli (DLL), koTopble o6ecneuvBatoT 3alMTy aBTOPCKMX MpaB 1 BOCMPOV3BOANMOCTb
pe3ybTaToB. BaxHOI YepToli NpuMeHeHNs AnHaMUYecknx 6uGIMoTeK NP peLleHn pas3/IMYHbIX 3ag4a4 MoaeIMpoBaHns
SAB/ISIETCA TMOKOCTb COMPSHKEHMS, KOTopas NpeAocTaBsieT BO3MOXHOCTb BbIMNO/IHUTL TPEOOBaHNA Pa3NNUHbIX MOAEMPY-
roLmx cuctem. ConpsikeHve pacluMpeHHO cpeapl MofenpoBaHusa (PCM-conpsixBHUE) yAOBNETBOPSET 3TUM TpeboBaHu-
AM. B gaHHOM MpuioXeHnn NpvBefeHbl ero CTPYKTYPbl AaHHbIX Y OyHKUMN.

G.2 OnncaHne NporpaMmMHOro ConpsiXXeHusa

G.2.1 OnucaHue CTPYKTYp AaHHbIX

G.2.1.1 O6wune NONOXeHUsa

[ns nepegaun AaHHbIX Yyepe3 PCM-conpshkeHne UCMo/b3yloTCs Criefytolme CTPYKTYPbl JaHHbIX (Ha fi3blke Mpo-
rpammupoBaHust Cn).

G.2.1.2 StaticExtSimEnvCapi

Onucaxve: CoaepXuT obuive AaHHbIe O MOJE/N.
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typedef struct
{ const uint8_T

const char T « const
const char t « const
conet char_T « const
const char_T * const
const charT * const
constchart « const
const char_T * const
const char_T * const
const char_T * const
const char_T * const
const char_T mconst
constchar_T * const
constchar_T * const
constreat64_T
const int32_T

const StaticESEInputSignai * const

constint32_T

const StaticESEOutputSignai * const

const int32_T

const staticESEParameter » const

constint32_T
const int32_T
const uln132_T
const char_T
constumt8_T

const uint8_T

ESEE «tension

)StaticExtSimEnvCapi.

APIRelease{4);

MooelName
Mcoeiversion;
ModelDescription:
VerswnControltnlo.
Generailntormation;
Mcdeicreated;
McdelCreator.
ModelLastModifiedDate.
ModeiiastModifiedBy.
ModelModifiedComment,
ModeiMoained History;
CodeGener3tedOn;
InciudedSolver;

FOCT P 54418.27.1—2019

U Release number ot the APl used dunng
/! code generation

/I Model name

n Model version

Il Model description

Il Version control intormation

n General into - - here some RTW into
n Model created on

Il Model created by

Il Model last modified on

n Model last modified by

il Model modiEed comment

n Model moditied history

Il Code Generated on

Il Solver name <can be empty)

FinedStepBaseSampleTime;// Base sample lime

NuminputPorts;
InputPortsinto:
NumOutputPorts.
OulputPoftsinto.

NumParameters-
Parametersinto;
NumContSlates,
S'zeofMiscStates.
ModelChecksum[4].
sLastErrorMessage,
EMT_RMS_Mofle

LoadfiowFiag.

Extension;

G.2.1.3 InstanceExtSimenvCapi
OnuncaHne: CoaepXxuT AaHHble, OTHOCALLMECS K BbIMO/IHEHNIO MMUTALMOHHOIO NPOroHa.

iypedefstruct

real64_T
rea(€4 T
reaté4 T
reai64_T
reai64_T
uint8_T
const char_T
const char_T
uint8_T

ESEExtension
Anstanc eExts imenyca di:

‘Exiernallnputs

‘ ExternalOutputs,
‘Parameters,
‘Continuousstates;
«StateDenvatives;

*Mis estates;
lastErrorMessage;
*LastGeiwalMessage.
VQtboseLevei,
Extension:

G.2.1.4 StaticESEInputSignal
OnuncaHne: CoaepXxuT AaHHblE O BXOAHOM CUTHase.

typeder struct
{

const char_T * const
const cnar_T * const

const int32_T
jstaticESEinputSKjnai;

Name.
BlockPath;
Width,

G.2.1.5 StaticESEoutputSignal
OnuncaHue: CoepXnuT faHHbIe O BbIXOAHOM CUTHase.

il Number ot inputs

Il Pointer to input signal description array
il Number of outputs

il Pointer to output signal description

n array

il Number ot parameters

il Pointer to parameter descripuon array
Il Number of continuous states

1l Size of work variables 1misc states

il Simulink model checksum

Il Error string pointer

N Mode- EMT =1 RMS =2

HHEMT a RMS = 3.

llotherwise: 0

Il Model contains a toadtlow function

il0 = no. 1 = yes

Il Provided tor extensions

n Inpul signals, all elements in one long vector
if Output signals, all elements in ore long vector
u Parameters as vector

u We assume a states vector

1 We assume a states derivatives vector

n Work variables / states with unknown content
ii Error string pointer

n General message

n Decides how much the code ’'should talk’

n Provided tor extensions

Il Input signal name
Il Path to block in simulinK model
Jsignal width
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lypedef struct

( const char_T * const Name; Il Output signal name
const char_T * const BlockPath. Il Path to block in Simulink model
constint32_T Width; 11 Signal width

}3taticESEOQutputSignal;

G.2.1.6 StaticESEParameter
OnuncaHne: CoaepXuT gaHHble 0 napameTpax Mogenn

typedef struct

{ const char_T * const Name; Il Parameter name
const char_T * const Description. /I Description
const cnar_T * const Unit; Il Unit
const real64_T DefaullValue; /1 Default value
const reai64_T Minvaiue; U Minimum value
const real64_T MaxValue; Il Maximum value

}StaticE SE Parameter

G.2.1.7 StaticESEExtension
OnwncaHne: [JononHuTeNlbHas NaMsaTb AN05 6yAyLMX pacluMpeHnii,

typedef union

int8_T Userint8_8I8]:
uint8_T UsertJint8 6(8];
inil6_T UserIntt6_4[4],
uinH6 T userurntié 4[4j;
int32 T UserInt32 2(2];
uint32_T UserUint32_2[2j;
char_F UsorChar 8[8]:
real32_T UserReal32_2(2];
reai64_T UserReai64,
void *UserVoidPtr;

}ESEEXxlension

G.2.2 ®yHKUMM 06MeHa B PCM-conpshXeHumn

Cnegytowme yHKUMM ONpeaensitoT NnocnefoBaTe/IbHOCTb BbINOSIHEHVST MOAENIMPOBaHUs. TUNM4YHas nocsienoBa-
TENbHOCTb MoKa3aHa Ha pucyHke G.1.
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Begin:
8-Hodel_Oetin fo () Get static model information needed to configure the environment
H = Mod«l_Xn*t*nce{3olvec, F.) Create instance, use internal (1) or eidernal (0) solver, set sample time
Model_Chec4Pr»taaieteca (K) Check parameters
Lomfrlo*rZt«ration : (Number bl iterations depends on load flow solver)
C Model_X.oadflow (K) Cafciiate outputs of load flow function
BndZoadrlcvxcexition
Kod«l_Initi»JU*e<K) Reset and mtisiize the states

iiw i«tiontoop :

Model_Oucputs(K, 1) CafcUate system outputs on majortime step (1)
Model_Upd*te(H) Update dscretc states (and continuous states if internal solver used)
sIntogrationLoop : (Only needed if external solveris used)
Mod*I _D«ci(M) Calculate continuous state derivatives
F>»|C«viU<»: (Number o fite rato rs depends on ODE sciver)
Model_Output«(A, 0) CateUate system outputs on minortim e step (0)
Mod*l_t>9riv«bivea<H) Catenate cortinuous state derivatives

—BadXtexetion
BndzntMgr*txontoap

— EndSinulationloop

M odel_Ter»inate(M) Delete the instance
End

PucyHok G.1 — lMocnefoBaTte/lbHOCTb MOAE/IMPOBaHYS MPY UCMO/b30BaHuM PCM-conpsixeHust

- const Static ExtSimEnvCapi'__cdecl Model_Getinfo():

OnucaHwe: MNMpegocTaBnseT o6Lme gaHHbIE O MOAEN.

Bo3Bpalaemoe 3HavyeHune: NULL — npu owmnbke, B NPOTUBHOM C/lydaB — yKa3aTe/slb Ha 3aro/IHEHHYHO CTPYKTYpPY
StaticExtSimEnvCapi.

- instanceExtSimEnvCapi*__cdecl Model_Instance(uint32_T UseSolverinDLL, rea!64_t Ta):

OnucaHne: Co3gaeT aK3eMNassp MOAeNn.

- UseSolverinDLL: 1 — BHYTpeHHWI pacyeTHbIA 6/10K. 2 — BHELLHWIA pacyeTHbI GOK.

Ta: > 0: TakTOBOE Bpems onpoca. -1: TakToBOe BPeMs Ornpoca Mo yMos4aHuio.

BosBpaljaemoe 3HayeHne: NULL — npu owmnbke, B NPOTVBHOM Crlydae — ykasaTeslb Ha 3arosIHEHHYO CTPYKTYpYy
InstanceExtSimEnvCapi.

- const char_T* __cdecl Model_CheckParameters(instanceExtSimEnvCapi ‘plnstansCapi):

OnucaHwne: MNpoBepsieT, HAXOAATCA NN NapamMeTpbl MOAEV B AONYCTUMbIX Npeaenax.

BosBpaljaemoe 3HaveHune: NULL — npu owmnbke, B NPOTVBHOM Crlydae — CTpOKa C onvcaHneM OLNGKN.

- const char_T*__cdecl Model_Loadflow(instanceExtSimEnvCapi'pInstansCapi):

OnucaHne: BbINONHAET UTepaumio UMUTALMOHHOTO LKA,

Bosspaliaemoe 3HayeHne: NULL — ecnu HeT owmnbKku, B NPOTUBHOM C/lyyae — CTPOKa C ONMCaHNeM OLLUNOKM.

- const char_T*‘ __cdecl Model_Initialize(instanceExtSimEnvCapi*plnstansCapi):

OnuvcaHue: BbINOMHAET Nepexos MoAeny B HayaslbHOe COCTOSIHME.

BosBspaujaemoe 3HaveHne: NULL — ecnu HeT owmn6kW, B MPOTMBHOM C/lyvae — CTPOKa C ONmncaHnem OLwmnoKu.

- const char_T*__cdecl Model_Outputs(InstanceExtSimEnvCapi ‘plnstansCapi. unit32_T IsMajorTimeStep):

OnucaHne: BbINONHSAET LWar No BpEMEHN 1 nepepacyeT BbIXOAHbLIX 3HAYEHWIA.

IsMajorTimeStep: 1 — OCHOBHOI Lwar no BpeMeHn. O— Marsiblii ar no BpeMeHu (Mexay ABYMsI UHTErPUPOBaHUSIMUY).

BosBspaujaemoe 3HaveHne: NULL — ecnu HeT owmn6kW, B MPOTUBHOM C/lyyae — CTPOKa C ONmncaHnem OLINGKN.

- const char_T* __cdecl Model_Update(InstanceExtSimEnvCapi ‘pInstansCapi):

OnucaHne: O6HOBSAET NEPEMEHHbIE, XapakTepu3ytoLie COCTOsIHME.

Bo3Bpalyjaemoe 3HadeHne: NULL — ecnu HeT owmn6kW, B MPOTVBHOM C/lyYae — CTpOKa C OnmncaHnem OLUMGKN.

- const char_T*__cdecl Model_Derivatives(InstanceExtSimEnvCapi ‘plnstansCapi):

OnucaHue: PaccunTbiBaeT Npov3BOAHbIe NepeMeHHbIX, XapaKTepusyoLmx COCTOsiHNE (TpebyeTcs TobKO Npu npu-
MEHEHVM BHELLHEro pacyeTHOro 6/10ka).

BosBpaljaemoe 3HaveHne: NULL — ecnu HeT owmn6ku, B MPOTUBHOM C/ly4ae — CTpOKa C OnmncaHnem oLmoku.

- const char_T*__cdecl Model_Terminate(InstanceExtSimEnvCapi ‘plnstansCapi):

OnucaHue: YaansieT 3K3eMnasp Mogenn n ocBoboxaeT BblAe/IEHHYO NamsiThb.

Bosspaljaemoe 3HayeHne: NULL — ecnun HeT owmnbkM, B NPOTUBHOM C/lydyae — CTPOKa C OnMcaHneM OLUNOKN.

G.2.3 BxogHble 3Ha4eHusl. BbixogHble 3HaveHus. MapameTpbl

Mpun ncnonb3osaHun naketa Matlab fomKHbI 6bITh BbINO/IHEHBbI CeaytoLwne TpeboBaHNS.

- 3HaYeHUs C NnaBaroLLeli TOUKOA.

- CKasIsipHble BE/IMUUHBI UM BEKTOPbI (HE AOMYCKAOTCA MaTpULbl, CTPYKTYPbI WK LUMHDI);

- felicTBUTE IbHbIE 3HaUYeHUs1 (He JOMYyCKaloTCsA KOMM/IEKCHbIE BENUMHBI).

BxogHble 1 BbIXOAHbIE 3HAYEHWS MOsy4YatoT Mo pesysibTataM onpoca (a He BPEMEHHOrO HTEpPBasa).
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Mpunoxenne JA
(cnpaBoyHOe)

CBefleHNs 0 COOTBETCTBUWN CChINIOYHbIX HaLMOHaNbHbIX U MEXIOCYAapCTBEHHbIX CTaHAapTOB
MeXAyHapoAHbIM cTaHAapTam, UCMNO/Ib30BaHHbIM B KAYECTBE CCbI/IOYHbIX B MPUMEHEHHOM
MexXAyHapoLHOM cTaHaapTe

Tab6bnuua JAA 1

O603HaYeHNe CCbINOYHOTO HAYMNO-

CreneHb O603HaYeHWe U HaMMEHOBaHNEe CCbIIOYHOTO MEX/QYHapOoAHOTO
HaNbHOro. mexrocygapcrBeHHoro
cooTBeTCTBMA CTaHpgapTa
cTaHpapTa
FOCT 32144—2013 NEQ EN 50160:2010 «XapakTepuCTUKN HanpshkeHWs 3/1eKTpuyecTsa,
NnocTaBNSEMOro 06LEeCTBEHHbIMW pacnpeaeniMTeslbHbIMU CeTAMMY
FOCT P 54418.21—2011 MOD IEC 61400-21:2008 «YcTaHOBKWM BETPO3HepreTnyeckue. Yactb 21.
(M3K 61400-21:2008) M3mepeHre 1 OLeHKa XapakTePUCTUK KayecTBa 3/1eKTPO3Heprnmn
BETPOBbIX TYPOVH C ceTeBbIM NOACOeANHEHNEM»
FOCT P 55589—2013 MOD IEC 60050-415:1999 «MexayHapoAHbIli 3/1eKTPOTEXHNYECKINIA
(M3K 60050-415:1999) cnosapb. NaBa 415. BeTporeHepaTopbI»
NMpumeyaHune — B HacToAWel Tabnvue UCNoNb30BaHbl Ceaytolime YCoBHble 0603HaYeHNs CTEMNEHN COOT-

BETCTBMS CTaHJapTOB:
- MOD — moaudmumpoBaHHble CTaHAaPThI;
- NEQ — HeaKBUBa/IEHTHbIV CTaHAapPT.
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Mpunoxexne Ab
(cnpaBo4HOE)

ConocTaB/ieHWe CTPYKTYpPbl HacTOsIWeEro ctaHgapTa co CTPYKTYpPOii NMPUMEHEHHOTO B HEM
MeXAyHapo4HOro ctaHgapTa

YKasaHHOE B Tab/mLe N3MeHeHMe CTPYKTYPbl HACTOSILLErO CTaHAAPTa OTHOCUTESIbHO CTPYKTYPbI MPUMEHEHHOTO MEX-
[lyHapoJHOro cTaHAapTa o6ycoB/EHO NprBeLeHeM B COOTBETCTBYE C TPEGOBaHUSIMU, YCTaHOB/eHHbIMU B TOCT 1.5.

Ta6nuuya Ab.1

CTpyKTypa HacTosWero ctaHgaprta

1 O6nactb NpUMeHeHUs
2 HopmaTtuBHbIE CCbI/IKU

3 TepMuHbI 1 onpegeneHns (3.1)

4 O603HaueHusn (3.2. 3.2.1, 3.2.2. pasgen 4, 4.1.4.2)

5 MocTpoeHre o6LWUX MMUTaLMOHHBIX Modenein B3Y
5.1 Tunbl BETPO3HEPreTU4ECKMX YCTAaHOBOK
5.2 Tpe6oBaHus K MOAeNsam

5.3 B3aMMOCBS3b MMUTaLNOHHOK Mogenn B3Y ¢ nvutaym-
OHHbIMKW MogensaMn B3C n aHeprocmucTemsl

5.4 MapameTpbl'NepeMBHHbIE MOAesell U HaYa/IbHOE CO-
CTOsiHNe

5.4.1 O6wue NonoxeHns

5.4.2 Buabl napameTpoB Mogenei moayneii BOY
5.4.3 O6wume napameTpbl Mogenei

5.4.4 Ha4anbHoe cocTosiHWe

5.5 CTpyKTypa obLunx mogeneii

5.5.1 O6wan moaybHas CTPyKTypa

5.5.2 Mogenu B3Y Ttuna 1

5.5.2.1 OnucaHve B3Y tuna 1

5.5.2.2 CtpykTypa mogenu B3Y tuna 1A
5.5.2.3 CtpykTypa mogenu B3Y tuna 1B

5.5.3 Mogenb B3Y Ttuna 2

5.5.3.1 OnpegeneHve B3Y Tuna 2

5.5.3.2 CTtpykTypa mogenv B3Y tuna 2

5.5.4 Mogenb B3Y tna 3

5.5.4.1 Onuncaxne B3Y tnna 3

5.5.4.2 CtpykTtypa mogenvn B3Y tunos 3A n 3B
5.5.5 Mogenu B3Y tuna 4

CTpyKkTypa MeXAyHapogHOro craHjapra
M3K 61400-27-1:2015
1 O6nacTb NpUMeHeHNs
2 HopmaTtunBHble CCbIMNKn
3 TepmuHbI, onpegeneHns, 0603HaYeHUs N COKpaLLEeHNs
3.1 TepMuHbI 1 onpeaeneHns
3.2 CokpalyeH1sa 1 0603Ha4veHns
3.2.1 CokpauieHus
3.2.2 O603Ha4veHnsa (MHOEKCbI)
4 O603HaYeHNs 1 eAHULBI U3MEPEHNs
4.1 O6Lme NonoxeHms
4.2 O603HavYeHUs (eAMHULIbI N3MEPEHMS)
5 OnpegeneHne mogenei
5.1 O6wme NonoxeHns
5.2 O6wwme TpeboBaHus

5.3 B3aumocBsa3n Mogenuv

5.4 MapameTpbl U Ha4Ya/lbHOe COCTOsIHME

5.4.1 O6wue NoNoXeHns

5.4.2 Kateropun napameTpos

5.4.3 O6wme napameTpbl

5.4.4 Hava/ibHOe COCTOsiHNE

5.5 MoaysnbHas CTpyKTypa Moaenei
5.5.1 O6uas MmoaysibHas CTpyKTypa
552Tun 1

5.5.2.1 OnpepgeneHne Tnna 1

5.5.2.2 OnwucaHune mogenu tuna 1A
5.5.2.3 OnwucaHvne mogenu Tuna 1B
5.5.3 Tun 2

5.5.3.1 OnpegeneHne Tuna 2

5.5.3.2 OnucaHve mogenu Tmna 2
55.4 Tun 3

5.5.4.1 OnpepgeneHve tuna 3

5.5.4.2 OnncaHve mogenu tuna 3
5.5.5Tun 4
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MpogomkeHne Tabnmupl 6. 1

CTpyKTypa HacTOsILLEro CTaHaapTa

5.5.5.1 OnucaHvne B3Y tuna 4

5.5.5.2 CTpykTypa mogesnv B3Y tuna 4A

5.5.5.3 CTpykTypa mogenv B3Y tuna 4B

5.6 Katanor mogeneii mogyneii B3y

5.6.1 Moaenu aapofmHamMnyeckoro Moayns

5.6.1.1 Mogerb € NOCTOAHHbLIM a3POANHAMMYECKM MOMEHTOM
5.6.1.2 OgHOMepHana aspoanHammnyeckas Moaesb
5.6.1.3 iBymMmepHana aspogmHamuyeckas Moaesb

5.6.2 Mogenb MmexaHnyeckoro Moy ns. jpyxmaccosas MO-
nenb (5.6.2. 5.6.2.1)

5.6.3 Mogenv reHepaTopa

5.6.3.1 MoAesib aCMHXPOHHOTO reHepaTopa

5.6.3.2 Mogenb reHepaTtopa B3Y tuna 3A

5.6.3.3 Mogenb reHepatopa B3Y tuna 3B

5.6.3.4 Mogenb reHepaTtopa B3Y tuna 4

5.6.3.5 Mogesnb BpalleHns ONopHOl cucTeMbl oTcyeTa
5.6.4 Mogenu anekTpoo6opyaoBaHns

5.6.4.1 Mopgenv WyHTUPYIOLWEro KoHAeHcaTopa
5.6.4.2 Mopgesib aBTOMATMYeCcKoro BbIKtoyarens
5.6.4.3 Mogenb TpaHcdopmartopa

5.6.5 Mogenu ynpassieHus

5.6.5.1 Mogesb peryimpoBaHns MOLHOCTU NMOCPeaCcTBOM
M3MeHeHWs yrna ycTaHOBKW fionacTeit

5.6.5.2 Mogzerb ynpaBieHusi Yr/ioM yCTaHOBKM flonacTei

5.6.5.3 Mogenb perynupoBaHusi CONPOTUB/IEHUA poTopa
reHeparopa

5.6.5.4 Mogenb perynmpoBaHnst akTMBHOM MoLHOCTN BIY
Tuna 3

5.6.5.5 Mogenb perynnmpoBaHns akTMBHOM MoLHOCTN BIY
Tuna 4A

5.6.5.6 Mozienb perynmpoBaHnsi akTMBHOM MoLHOCTN BY
Tuna 4B

5.6.5.7 Mogesib perynnmpoBaHnsl peakTBHOWM MOLLHOCTU
5.6.5.8 Mogesnib odhaHnYeHNss Toka
5.6.5.9 Mogenb ohaHNYeHNs peakTUBHON MOLLHOCTMN

5.6.5.10 Mogenb orpaHuUyeHVsi PeakTUBHON W aKTVBHOW
MOLLHOCTY WY PEAKTUBHOW MOLLHOCTY U HAMPSXKEHWSI

5.6.6 Mogenb 3almThbl 3/1eKTPUYECKON ceTn

6 MNpoBepka mMopenei

6.1 O6wme NonoxeHns

6.2 Obwme TpeboBaHuA (6.2. 6.3.1.4, 6.3.2.3. 6.3.3.3)

6.3 MNpoBepka peakuun Mogeny Ha NpPoBasibl HANPSHKEHUS!
(6.3.1)
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CTpyKTypa MeXxayHapoHOro CTaHaapTa
MOK 61400-27-1:2015

5.5.5.1 OnpegenexHne Tuna 4

5.5.5.2 OnucaHne mogenu tuna 4A

5.5.5.3 OnucaHune mogenv tuna 4B

5.6 Katanor mopyneii

5.6.1 AspoavnHamnyeckne mogenu

5.6.1.1 Moge/ib NOCTOSIHHOIO a3POANHAMNYECKOTO MOMEHTa
5.6.1.2 OgHonapameTpuyeckas aspogmHaMmmyeckasl Mogenb
5.6.1.3 [IByxnapameTpuyeckasi asapofmHamMmmyeckasl Mogenb
5.6.2 MexaHuyeckue Mmoaenm

5.6.2.1 [IByxmaccoBasi Mogesib

5.6.3 Mogenun mopyna reHeparopa

5.6.3.1 Mogenb aCUHXPOHHOIO reHepaTopa

5.6.3.2 Mogenb Moay/ns aCUHXPOHHOro reHeparopa Tuna 3A
5.6.3.3 Mogenb Moaynisi aCUHXPOHHOTO reHepartopa Tuna 3B
5.6.3.4 Mogenb moayns reHepartopa tuna 4

5.6.3.5 Mogenb BpalleHUsi ONopHOI cUCTeMbl OoTcueTa
5.6.4 DnekTpuyeckoe o6opyaoBaHmne

5.6.4.1 Mogenu WyHTUPYIOLEro KoHA4eHcaTopa

5 6.4.2 Mogenb aBToMaTUyYeCcKOro Bblk/royaTens

5.6.4.3 Mogenb TpaHccopmaTopa

5.6.5 Mogenu ynpasneHus

5.6.5.1 Mopgenb perynmpoBaHus MOLLHOCTW MOCPeaCTBOM
MN3MeHeHWs yrna ycTaHOBKW lonacTeit

5.6.5.2 Mogenb ynpas/eHus YrioM yCTaHOBKM fonacTei

5.6.5.3 Mogenb perynuposBaHusi COMpPOTUBI/IEHUA poTopa
reHeparopa

5.6.5.4 MogZenb peryniMpoBaHusi akTVBHO MOLLHOCTM Tvna 3

5.6.5.5 Mogenb perynmpoBaHns akTUBHOM MOLLHOCTY Tuna 4A

5.6.5.6 Mogesnb peryimpoBaHyisi akTMBHOM MOLLHOCTM Tvna
4B

5.6.5.7 Mogenb perynnpoBaHus peakTUBHOWM MOLLHOCTY
5.6.5.8 Mogenb orpaHnyeHns Toka
5.5.5.9 Mogenb orpaHnyeHns1 peakTMBHOW MOLLHOCTU

5.6.5.10 Mogenb orpaHuYeHusi PeakTUBHOW W aKTUBHO
MOLUHOCTV WY PEAKTUBHOM MOLLHOCTU U1 HAMPsSKeHUst

5.6.6 Mogenb 3aWmnTbl 3/1eKTPUYECKON ceTn

6 TpeGoBaHVA K NOPSiAKY NMPOBEPKM COOTBETCTBUS
6.1 O6wme NonoxeHus

6.2 O6wme TpeboBaHMA

6.3 MopsiAOK NPOBEPKN COOTBETCTBUS



OkoHYaHue Tabnmubi A6. 1

CTpyKTypa HacTOsILLEro CTaHaapTa

6.3.1 O6uwme nonoxenns (6.3.1.1)

6.3.2 /I3mepsiemble BXxogHble nepemMeHHble (6.3.1.1)
6.3.3 ObpaboTka curHanos (6.3.1.2)

6.3.4 OnpegeneHne BpeMeHHbIX NHTepBas1oB (6.3.1.3)

6.4 MNpoBepKka peakuMn MOAENN Ha U3MEHEHWE OO0OPHbIX
3HaveHwuit (6.3.2)

6.4.1 O6wme nonoxeHus (6.3.2.1)

6.4.2 I3mepsiemble BXogHble NepemMeHHble (6.3.2.1)

6.4.3 MogenvpoBaHue (6.3.2.2. 6.3.2.3)

6.5 MNpoBepka MoAeNy 3aLmTbl 3n1eKTpuyeckoli ceTn (6.3.3)
6.5.1 O6uwue nonoxeHuns (6.3.3.1. 6.3.3.2)

6.5.2 MNpoBepka 3aWnTbl OT NepeHanpshkeHns (6.3.3.2 a))

6.5.3 TpoBepka 3awWuTbl OT MOHWKEHUA HaNpsHXKeHus
(6.3.3.2 b))

6.5.4 NpoBepka 3awmThbl OT NOBbILLEHWS YacToTbI (6.3.3.2 ¢))

6.5.5 MNpoBepka 3aLmnTbl OT NOHWKEHUS YacToTbl (6.3.3.2 d))

MpunoxeHne A YnpolweHHas Mofesib BeTPO3HepretTunye-
CKOW cTaHumnu(npunoxeHue D)

MpunoxeHne B KaTtanor TMNOBbIX 3BeHbEB (NpunoxeHune G)

MpunoxeHne C [ByxnapameTpuyeckas aspofnHamuye-
ckas mogenb (npunoxeHve E)

MpunoxeHne D lMpegesnibl BO3MOXHOV TOYHOCTM MoOAenn
(npunoxeHne B)

MpunoxeHne E MNprmep cocTaBfieHns oTyeTa O NpoBepke
mogenu (MpunoxeHne A)

MpunoxeHne F LIMchpoBoOi hnnbTp HU3KOM HacToTbl 2-T0
nopsiaka ¢ KpUTUYECKUM 3aTyxaHuem (npunoxeHve C)

MpunoxeHne G O6LLee conpskeHne NPorpaMMHOro obe-
cneyeHns 4718 MPUMEHEHUS C Pa3IYHbIMK MPOrpaMMHbI-
MW KOMMiekcamy MoAenupoBaHus (NpuoxeHne F)

Mpunoxexne OA CBefeHUA O COOTBETCTBUM CCbITIOYHbIX
HaLMOHa/IbHbIX 1 MEXTOCYAapCTBEHHbIX CTaHAAPTOB MeX-
AYyHapOAHbIM CTaHAapTam, WCMO/b30BaHHbIM B KavecTBe
CCbI/IOYHbIX B MPUMEHEHHOM MeXAyHapoAHOM CTaHaapTe

MpunoxeHve A6 ConocTaBiieHne CTPYKTYpbl HACTOSILLEro
cTaHapTa co CTPYKTYPOI MPUMEHEHHOTO B HEM MeXAyHa-
pofHoro cTaHgapTa
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CTpyKTypa MexayHapoaHOro CTaHaapTa
M3K 61400-27-1:2015

6.3.1 MpoBasibl HanpsHXXeHNs

6.3.1.1 MisamepsieMble BXOAHbIE NepeEMEHHbIe
6.3.1.2 O6paboTKa CUrHas/10B

6.3.1.3 OnpegeneHvie BpeMEHHbIX NHTepPBas10B
6.3.1.4 MpeacraBneHve pesynbTaTtoB

6.3.2 VI3MeHeHUs ONopHbIX 3HAUEHUI

6.3.2.1 [laHHble N3MepeHni

6.3.2.2 HacTpoiika NMUTaLMOHHO Moaenu
6.3.2.3 MpepacTaBneHve pesynbTaTtoB

6.3.3 3alwumTa 3/1eKTpU4ecKoi cetn

6.3.3.1 N3mepsieMble BXOAHbIE NEPEMEHHbIE
6.3.3.2 Mopsagok MoAeNMpoBaHUs

6.3.3.3 MNpeacTasBnieHne pesybTatoB

MpunoxeHve A [lokyMeHTauusi UCnbITaHUi MPOBEPKM CO-
OTBETCTBUSA

MpunoxeHne B Mpeaenbl BO3MOXHOW TOUHOCTU MoAenv

Mpunoxexne C LincpoBoii onnbTp HU3KOM YacToTbl 2-ro
nopsiAka ¢ KpUTUHECKUM 3aTyxaHuem

MpunoxeHnne D  YnpouieHHas
BETPO3HEPreTUYECKOl CTaHLmn

MoZesnb  YPOBHSI

MpunoxeHne E BymepHas asapoguHamuyeckas Moaesnb

MpunoxeHve F O6uiee conpsbkeHne MpPorpaMmHoro oée-
crieyeHust 471 MPYMEHEHVSI C Pa3/INUHBIMU MPOrPaMMHbI-
MU KOMM/IeKCaMyi MOZENMPOBaHUSA

MpunoxeHve G Katanor o603HaveHuii 38eHbEB

* [laHHbIV pa3aen UCK/KOYEH, T. K. ero NosioXeHUs pasMeLleHbl B Apyrux pasaenax.
** BK/IHOUEHVE B HACTOSLMI CTaHAAPT AaHHbLIX PA3AesioB 1 NMoApPa3aesioB 06YC/IOB/IEHO HEOGXOAMMOCTLIO NpUBeae-

HUA ero B COOTBETCTBYE C Tpe6oBaHusimi FOCT 1.5.

NMpumeuaHune — loc/e 3arofloBKOB pa3aesioB (MoApa3aesioB) HACTOSLWErO CTaH4apTa NPUBEAEHbI B CKOBKax
HOMepa aHafIorMYHbIX UM pa3aesnos (Moapasaesios, MyHKTOB) MeX4yHapoAHOro cTaHgapTa.
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YOK 697.329:006.354 OKC 27.160

KntoueBble C/i0Ba: YCTAHOBKY BETPOIHEPreTUYECKME, 3/IEKTPUUECKNE XapaKTepPUCTUKM, UMUTALUUOHHbIE MO-
nenu
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