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[lpeancnoBwue

Lenwn v npuHyMnel ctaHgaptusauyum B Poccunckon depgepauun yctaHoBneHbol PegepalbHbIM 3aKOHOM
oT 27 pekabpga 2002 r. Ne 184-03 «O TexXHUYeCKOM perynmpoBaHun», a npasmna npuMeHeH1Usa HaunoHanbHbIX
ctaHgaptToB Poccuinckon degepaunn —IOCT P 1.0 — 2004 «CtaHgapTunsauna B Poccunckon degepauunu.
OCHOBHbIE MONOXKEHUSA»

CBeOoeHuA o cTaHAapTe

1 1104AINOTOBJIEH ®egepanbHbIM rocygapcTBEHHLIM YHUTAPHBIM Npeanpusatnem « BcepocCUncKnm Hayu-
HO-UccnegoBaTeNbCKUA MHCTUTYT cTaHagapTM3aunm U ceptudgpurkaummn B MaimnHocTpoeHun» (PryTrl « BHUAHMALL»)
N TexHn4eckum KomuteTom no ctaHgapTulaunn TK 039 «BHeprocbepexxkeHue, sHepretTudeckas apPeKTUBHOCTb,
3HepromMeHePKMeHT» Ha OCHOBEe CODCTBEHHOro ayTeHTUYHOTO NepeBoJa Ha PYCCKUM A3bIK cCTaHdapTa, ykasaHHO-
ro B NyHKTE 4

2 BHECEH YnpasneHnem TeXxHU4ecKkoro perynmpoBaHua U ctaHgaptmsaunm degepanbHOro areHTcTea no
TEXHNYECKOMY PerysimpoBaHuto 1 MeTpoJ1Iornm

3 YTBEP>XOEH M BBEAEH B AEVCTBMWE Mpukaszom deaepansHOro areHTcTea no TEXHUYECKOMY pery-
NMpoBaHuUo U MeTponorin ot 28 ceHTaAdpsa 2011 r. Ne 341-cT

4 HacTtodawmn ctaHgapT aBndeTca MoanpumupoBaHHbIM MO OTHOLLEHUIO K MeXxayHapogHoMy cTaHaapTy
MOK 61400-21:2008 «Cuctembl TypboreHepaTopHble BeTpoBble. HacTb 21. NlamepeHue 1 oueHKa XapakTepu-
CTUK KadecTBa 3NeKTPO3Heprin BeTpOoBLIX TYPOUH ¢ ceTeBbiM NnoacoegnHeHnem» (IEC 61400-21:2008 « Wind
turbines — Part 21: Measurement and assessment of power quality characteristics of grid connected wind turbines»)
nyTemM BHeCeHWda A0NONMHUTENbHLIX TpeboBaHUN, 00BACHEHWE KOTOPLIX NPBeAeHO BO BBEAEHUM K HACTOALLEMY
cTaHaapTy.

HanmeHoBaHWe HacTodLLero ctaHgapTa UaMeHeHo OTHOCUTENTbHO HaMMeHOBaHUA yKka3aHHOro MeXayHa-
poaHoro ctaHgapta anga npusegeHus B cooteetctBre cFOCT P 1.5—2004 (nyHKT 3.5).

[1pn NpUMeHeHNN HacToALLEero ctTaHaapTa pekoMmeHayeTCca UCNoNb30BaTk BMECTO CChINTOYHbLIX MeXaYyHa-
POAHLIX CTAaHOAPTOB COOTBETCTBYIOLLME UM HaUuWoHanbHble cTaHgapThl Poccunckon egepauuin, cBeaeHUs O KO-
TOPbLIX NpUBeAeHbI B ACNONTHUTENBHOM NpUoxeHnn dA.

5 BBEOEH BINEPBbIE

VIHpopmMauua ob UaMeHeHUSX K HacmosuweMy cmaHoapmy nybrukyemcs 8 exxe200H0 u3oasaeMoM UH-
opMalUOHHOM yKa3zamerie « HaluuoHarnbHbIe cmaHoapmabl», @ mekcm UaMeHeHUU U Nnornpasok — 8 eXKeMeCsYHOo
L3oasaeMbiX UHQQOPMAaUUOHHbIX yKkazamerax « HauuoHarbHble cmaHoapmely». B criydae nepecmompa (3amMeHsbl)
Unu ommMeHbl Hacmosauwjeao cmaHoapma coomeemcemayrouiee yseooMmsieHue bydem onybriukosaHo 8 exxeme-
CAYHO U30asaeMoM UHQOPMaUUOHHOM yKazamerne «HauuoHasnbHbele cmaHoapmely. Coomeemcemayioujas UH-
opmayus, yeeOoM/IeHUS U meKCmbl pasmMellaromcs makxe 8 UHghopMalyUOHHOU cucmeme obuie20 nosib3osa-
HUS — Ha ouyuanbHOM caume @edepallbHO20 a2eHmemasa ro mexHu4eckoMy pe2yrnuposaHuro U Memposioauu
8 cemu MITHmepHem

© CtaHgapTuHdopm, 2012

HacTosawuii ctaHgapT He MOXKeT ObITb MOSTHOCTbIO UMW YaCcTUYHO BOCTNPOU3BEAEH, TUPaXKMPOBaH U pacnpo-
cTpaHeH B kKadyecTBe oduLnansHoro n3gaHns 6e3 paspeleHna $egepanbHOro areHTCTBa No TEXHUYECKOMY pery-
NMPOBAHUIO N METPOJSIOTUM
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BBeaoeHuve

HacTtoawmn crtaHgapT, NOAroTOBJIEHHBIA Ha OCHOBE MPUMEHeHUA MeXOayHapodHOoroe craHgapTa
MOK 61400-21:2008, oTHOCUTCA K rpynne ctTaHaapToB, pernaMmeHTUpPYLWKX TpeboBaHNA K BETPOBbLIM 3HEpreTu-
YyecKkUM ycTaHoBKam (B3IY).

Moaudukauma HacTodAwero HalunoHaneHOro ctaHgapTa no OTHOLWEHUIO K MeXXayHapoaHOMY cTaHaapTy
M3K 61400-21:2008 ocyLlecTBneHa NyTeM U3MEHEHUA OTAENbHbIX XapakTepUcTuK, dopas U CNoB, KacakoLXCs
cogepXaHus cTaHdapTa U 3aMeHbl CChINTOK Ha MeXayHapoaHble cTaHaapThl CChblfIkaMW Ha HalWoHalbHble CTaH-
aapTtel Poccunckon ®egepaunn U geUCTBYOLLME B 3TOM Ka4YeCcTBE MeXrocygapcTBeHHble cTaHaapThl.

[lononHUTenbHbIe NONOXEeHUA, BKIHOUYEeHHbIe B TEKCT cTaHA4apTa, BelAeNeHbl B TEKCTe cTaHgapTa KYPCUBOM.

CBedeHNa 0 COOTBETCTBUM HAaLUMOHAaNbHbLIX M MeXrocyaapCTBEeHHbIX CTaHAapToOB MeXayHapoaHbIM CTaH-
aapTam, UICNONb30BaHHbLIM B KAYECTBE CChINOYHbIX B MPUMEHEeHHOM MeXayHapoaAHOM cTaHaapTe, NpyuBeaeHbl B
OOMONHUTENBHOM npunoxeHun OA.



OCT P 54418.21—2011
(M3K 61400-21:2008)

HALULUOHANBbHBIN CTAHOAPT POCCUUNCKOWN DPEOQEPALUUNMN

Bo3obHoBnAeMan aHepreTuka. BeTpoaHepreTuka.
YCTaHOBKU BETPO3HepreTuieckue

YacTtb 21

USMEPEHUE U OLEHKA XAPAKTEPUCTUK, CBA3AHHbIX C KAHECTBOM
ANEKTPUYECKOU SHEPIMN, BETPOSHEPITETUYECKUX YCTAHOBOK,
NOOKIMIOYEHHBIX K SJIEKTPUYECKOU CETHU

Renewable power engineering. Wind power engineering. Wind turbines. Part 21.
Measurement and assessment of power quality characteristics of grid connected wind turbines

Nata BBegeHna — 2012 — 07 — 01

1 O6nacTb NpMMeHeHuUs

HacToawmm ctaHgapT ycTaHaBIMBaeT:

- XapaKTePUCTUKN, 3HAYEHUA KOTOPLIX A0MKHbI ObITh onpeaeneHs! Ans NpUMeHeHUs BEeTPO3IHEPreTUYeCKnX
ycTaHOBOK (B3JY), noaKNtoYeHHbIX K 3NeKTpU4eckon ceTu, ¢ Tem, YTobbl caenaTh BbIBO O KAYeCTBe afekTpuyec-
KOW 3Hepruun, noctasngemon B3AY, a Takke TpeboBaHUNA K 3STUM XapaKTepUcTUKam;

- NIOPSAO0K NpoBeAeHUS U3MepeHA AN KONUYeCTBEHHOMO onpeaeneHns XxapakTepucTuk;

- MOPSAA0K OLEHKN COOTBETCTBUSA TPeOOBaHUAM K Ka4eCTBY 3N1eKTPUYECKOM 3HEePIrKn, BKNoYasa OUEeHKY Kade-
CTBa 3NEeKTpUYEeCKon 3Heprun, noctasnsgemon BAY KOHKpeTHOro Bnaga, pacnonoXXeHHoW Ha 3agaHHon nnowaake,
a TakKe, BO3MOXXHO, NpW rpynnoBOM pa3MeLleHUN.

MeToabl U3aMepeHUn ycTaHOBEeHbI AN OTAENBHO NpUMeHseMbIX BAY, NogKNOYeHHbIX K 3NeKTpudeckoun
CeTU TpexdasHOoro Toka.

YcTaHOBNEHHbIE MeTOoAbl U3MePEeHUU NpUMeHUMbI AN B3Y niobo MOLWHOCTU, XOTSA HACTOSLUN cTaHaapT
pacnpocTpaHaeTcd Ha B3Y ToNbKo TexX BUAOB, KOTOPbLIe NpeAHa3HavyeHbl AN NoAKMIoYeHNA K 3JTeEKTPUYECKON
CeTU B TouUKe obulero npucoegnHeHus (TOIM) npn cpegHeM K BbICOKOM HanpsixkeHun. Ona BAY aTux Bnaos
OOIMKHbI ObITb onpeaeneHbl XapakKTepUCTUKU U NpoBedeHbl UCMbITAHUA B COOTBETCTBMM C HaACTOSALLUM
CTaHOaPTOM.

Pe3ynbTatbl U3MepeHU XapakTepucTuk NnpuMeHMbl Ans onpeaeneHHon KoHUrypauum n pabodvero pexu-
Ma UcnbITbiBaeMon BAY kOHKpeTHOro BMaa. [pyrue KoHurypaunm, BKrovada UsmMeHeHe napamMmeTpoB HAaCTPOWKM
CUCTEMBI YNIpaBNeHns, KOTopble NPUBOAAT K U3BMEHEHUIO XapakTepUCcTUK BAY, CBA3aHHLIX C KAYEeCTBOM 3NEKTPU-
YEeCKOW 3HEepruun, TpedbyioT oTaeNIbHOM OLIeHKN.

MeToabl namepeHU cbecnedrBaloT MakCManbHO BO3MOXHYIO HE3aBUCUMOCTbL OT OCODEeHHOCTeW noLla-
KN pa3MeLlleHns, NOSTOMY XapaKTepPUCTUKN, CBA3aHHbIe C KaYeCTBOM 3M1EKTPUYECKOU SHEePrun, namepeHHble Ha
nnoLwanke ncnbeltateNlbHOM nadopaTopun, cHUTaOT cnpaBeaIMBbIMU Takke 4na gpyrux nnowlagok.

[TopsaaoK oUueHKM COOTBETCTBUA TPeboBaHUSAM, OTHOCALLUMMCS K KAYeCTBY 3MNEKTPUYECKOW 3Heprn, rnpm-
MeHUM K B3Y, nogkntoveHHbIM K 3MTEKTPUYECKON ceTi B TouUKe obLlero npucoegunHeHus (TOI) npu cpegHeMm u
BbICOKOM HanpsiKeHWn B CUCTEME 3HeprocHabXeHUs ¢ PpUKCUPOBaAHHOW YacTOTOU (OTKNOHEHMe YacToThl He bonee
+ 1) U CO 3HAYUTESIbHBIMU BO3IMOXHOCTSIMU PErYNTIMPOBaHUSI akTUBHOW N peakTUBHOW MOLLIHOCTU. B UHBLIX cny4a-
AX cregyeT paccMmaTpuBaTth NPUHLKUNBLI OLLEHKKU COOTBETCTBUA TpeboBaHUAM, OTHOCALLUMCA K KaYeCTBY 3MeKTpU-
YeCKOW 3Heprun, yctaHoBNeHHbIE B HACTOSALLEM cTaHAapTe, Kak pekoMeHaauuu.

U3paaHune odunumnanbHoe
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HacTodalwmnn ctaHaapT, npegHasHavueHHbIN Angd NnpuMeHeHUd Npu UCnbliTaHUAX B3Y, coaepXUT Takke UH-
doopmaLuio, MONIE3HYIO NMPU UCNLITAHUAX BETPOSNEKTPOCTaHLNNA.

[TpumevaHne — B HacToAwem crtaHgapte uUCnonb3ylT crnegyrwme 3Ha4YeHUA HOMUHANBHOIO HarnpsXeHus
U, B cucteme anekTpocHabxeHus:

- HM3koe HanpsbkeHne (HH) npu U, <1 kB;

- cpeaHee Hanpsikenne (CH) npn 1 kB < U, £ 35 kB;

- BblcOKoe Hanpsikenne (BH) npn U, > 35 kB.

2 HopmMmaTuBHbIe CCbINKU

B HacTosdleM cTaHaapTe UCNOJIb30BaHbl HOpMaTUBHbIE CChISTKK Ha cneayolle cTaHaapThi:

[OCTP NCO 9000—2001 CucteMbl MeHegkMeHTa KavecTBa. OCHOBHbIE MONIOXKEHUS U CNOBAapPb

[OCT P NCO/M3K 17025—2006 ObLme TpeboBaHUS K KOMMNETEHTHOCTU UCTbITaTeTIbHbLIX 1 KannbpoBOY-
HbIX TabopaTopuia

[OCT P 51317.3.3—2008 (M3K 61000-3-3:2005) COBMECTUMOCTbL TEXHNYECKUX CPEACTB 3S1eKTPOMarHUT-
Haga. OrpaHnvyeHne N3MeHEHU HaNPsSXKeHUS, KoledbaHn HanpshkeHNa N onrkepa B HU3KOBOMbTHLIX CUCTEMAaX
aN1eKTpocHabxeHna obllero HasHadyeHUs. TexHn4eckne cpegcrtea ¢ noTpedbnsaemMoslM TOKOM He bonee 16 A (B
oaHOM hasze), NoaKIrYaeMbIe K 3NTEKTPUYECKON CETU NPU HeCODNIOAEHNN onpeaeneHHbIX YCITOBUA NOAKMoYe-
HUA. HOpMbI U MeTodbl UCTIbITaHNI

[OCT P 51317.3.12—2006 (M3K 61000-3-12:2004) COBMeCTUMOCTb TEXHUYECKUX CPEeACTB aiekTpoMar-
HUTHaga. OrpaHnyeHre rapMoHNYEeCKMX COCTaBNALLIMX TOKa, co3AaBaeMbIX TEXHUYECKMMU cpeacTBaMU C Mo-
TpebnaembiM TOKOM bosiee 16 A, HO He bonee 75 A (B ogHou dhasze), noaxkntovaeMbIiMU K HU3KOBOSIbTHBIM CUCTE-
MaM 3N1eKTPOCHabXeHNs obLlero HasHavyeHus. Hopmbl U MeTOAbl UCTIbITAHUN

[OCTP51317.4.7—2008 (MOK 61000-4-7:2002) CoBMeCTUMOCTbL TEXHUYECKUX CPEACTB 3NIeKTPOMarHUT-
Hasa. Obllee pykoBOACTBO NO cpeacTBam U3MepeHnn N U3MepeHUaM rapMoOHUK U UHTEPrapMOHUK ANA CUCTEM
3NEeKTPOCHADXeHNA N NogKNovYaeMblX K HUM TeEXHUYECKUX CcpeacTB

[OCTP 51317.4.15—99 (M3K 61000-4-15—97) COBMECTUMOCTb TEXHUYECKUX CPeaCTB 3M1eKTPOMarH1T-
Hada. PnnkepmeTp. TexHnvyeckme TpeboBaHUA M MeTodbl UCMNbITaHUN

[OCTP 51317.4.30—2008 (M3K 61000-4-30:2008) 3nekTpundeckasa sHeprins. COBMECTUMOCTb TEXHNYEC-
KUX CpeacTB anekTpoMarHutHas. Metoabl uamepeHnin nokazaTenen KavuecTBa 3NEKTPUYECKON SHEPTUN

[OCT P 51237—98 HeTpaauumoHHagda aHepreTuka. BeTposHepreThka. TepMuHbI M onpeaeneHns

[OCT 1983—2001 TpaHcopmaTopbl HanpsxxeHusa. ObLLne TeXHUJYecKne yCroBus

[[OCT 7746—2001 TpaHcdopmaTopbl Toka. ObLMe TeXHNYeCcKne yCrnoBus

[OCT 13109—97 2nekTpuyeckasi aHeprus. COBMECTUMOCTb TEXHUUECKUX CPeaCTB afiekTpoMarHuTHast. Hop-
Mbl KQUECTBa 3NEeKTPUYECKOW SHEPTUU B CUCTEMAX 3JIEKTPOCHabXeHUA 0bLLero HasHavYeHus

[OCT 30372—95 CoBMeCTUMOCTb TEXHUYECKUX CpeCTB afiekKTpoMarHuTHada. TepMrHbl U onpegeneHuns

[OCT P 50392—92 ApmaTtypa ans KoMneHcaTopoB 1 YNNIOTHEHUW CUNbMPOHHBIX MeTannuyeckmnx. Tunel,
OCHOBHbIE napamMeTpbl 1 pazmepbl. ObLLKe TeXHUYecKne TpedboBaHUS

[MTpumevyaHune—IlIpyn NONb30BAHUN HACTOAWMM CTaHO4APTOM LenecoodbpasHO NPOBEPUTb AENCTBUE
CCbIMOYHbIX CTAHAAPTOB B MHADOPMAUNOHHON CUCTEME OOLWEro nonb3oBaHUA — Ha odduumanbHOM cante Peagepanb-
HOro0 areHTCTBa Mo TEXHUYECKOMY PEryrmMpoBaHUIO N MEeTpornormm B cetu VIHTepHeT wunu no exerogHo n3gaBaemMomy
MHpoOpMaULNOHHOMY yKasatentw «HaunoHanbHble CTaHAAapPTbl», KOTOPbLIK ONyONMMKOBaH NO COCTOSIHMIO Ha 1 siHBaps
TEKYLEro roga, n No COOTBETCTBYHLWMNM EXEMECAYHO M3gaBaeMbiM MHPOPMALUMOHHBIM yKasaTensMm, onybnmkoBaH-
HbIM B TEKyLlWeM roagy. Ecnu ccbinovHbi CcTaHAAPT 3aMeHEH (M3MEHEH), TO NPU NOSNIb30BAHUN HACTOAWMM CTAHAAPTOM
cneayet PyKoBOACTBOBATLCHA 3aMeHSWMM  (M3MEHEHHbIM) cTaHgapToMm. Ecnu cebinoYHbln cTaHaapT oTMeHeH be3s
3aMeEHbl, TO NOSIOXEHNE, B KOTOPOM AaHa CChIfika Ha HEro, NPUMEHAETCA B YacTu, HE 3aTparnBaloWen 3Ty CCbINKY.

3 TepMuHbI N onpepeneHuUs

B HacToswem ctaHaapTte npumeHeHbl TepMuHbl noFTOCT P 51237, TOCT 30372, TOCT P 51317.4.30, [1],
a TaKkke cnegytoLime TepMUHLI C COOTBETCTBYIOLLMMUY onpeaeneHUsaMN:

3.1 HenpepbIBHaA padoTa (ana BIY) [continuous operation (for wind turbines)]: HopmanbHas padoTa
B3Y, uckno4daga onepaunm Nyck-0CTaHOB.

3.2 MUHMManNbHaA pabovaa ckopocTb BeTpa (ana BJIY) [cut-in wind speed (for wind turbines)]:
HanmeHbLUaga CKoOpoCTb BETPA Ha BbICOTE OCY BETPOKONeca, Npu KoTopon BAY HavnHaeT BelpabaThiBaTh 3/TIEKTPU-
YeCKYH SHepruto.

2
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3.3 koachpuumneHT Ao3bl chnukepa npu HenpepbiBHOU paboTe (ana BJY) [flicker coefficient for continuous
operation (for wind turbines)]: HopmupoBaHHOe 3HaYeHMe O03bl brinkepa nNpu HenpepbiBHOU paboTe B3Y

Sk f
C(W k) =Pst fic - S:C ,

rae P sic — KpaTKoBpeMeHHas Ao3a pnnkepa, BbldbiBaeMoro BOY B (PUKTUBHOU 3NeKTPU4ECKon ceTu (Janee —
pacyeTHas 3nekTpuyeckasi CeTb);

S, — HOMWHanbHas nonHast MoLHOCTL B3Y;

Sy fic — MONHas MOLHOCTb KOPOTKOro 3aMblkaHNSA pac4eTHOW 3NEKTPUYECKOU CETH.

[MTpumevanune —Illpu HenpepbiBHON pabote BIY koadhduumeHT A03bl dhrvkepa sIBNAETCA OAUHAKOBbLIM
ans kpatkoBpemeHHbIX (10 MunH) n anuteneHbIX (2 4) 403 nvkepa.

3.4 waroBbin Ko3adhdunumeHT ao3bl hnukepa (ansa BAY) [flicker step factor (for wind turbines)]: Hopmu-
pPOBaHHOE 3Ha4vYeHWe A03bl pnukepa Npv o aUMHOYHOW onepaunn nepeknovyeHust B BoY

1 Sk 0,31
kf (Wk) — 130 Snfc ' Psf,ﬁc 'Tp ;

rae 1, — nepuoa unsMepeHust, A0CTaTOYHbIN ANS 3aBepLUEHWsI NepexoHoro npouecca NepeknioYeHns 1 or-
pPaHUYEeHHbIW ANs UCKMIoYEeHUS1 BO3MOXHbIX KonedaHU MOLLHOCTU, Bbl3BaHHbLIX TYPOYNEHTHOCTLIO BO3AYLLHOMO
NOTOKA,;

Pst fic — KpaTKoBpeMeHHas Ao3a drivkepa, BbldbiBaemoro B3Y B pacueTHOM 3NeKTpU4eckoun CeTu;

S, — HOMMWHanbHag nosiHasa MoLLHOCTL BAY,

Sk fic — MONHaA MOLHOCTb KOPOTKOrO 3aMbIKaHUSA pacHeTHOW 3NTIEKTPUYECKON CeTH.

[TpnmeyaHwue — KpaTkoBpeMeHHas fo3a pnvkepa Pg 5. ONpeaensieTcs 3a nepnoj BpemeHun [,

3.5 MaKkcuManbHasa usmepeHHasa MoLWHOCTL (ana B3aY) [maximum measured power (for wind turbines)]:
3Ha4YeHne MOLLLIHOCTW, onpeaesieHHoe B npoLecce HenpepbIBHOW padboThl BAY.

3.6 ha3oBbLIX Yyron NonHoro conpoTuBrneHus B cetu (ana B3Y) [network impedance phase angle (for
wind turbines)]: ®a3oBbIW yron NONHOro CONPOTUBIIEHUSA 3NEKTPUYECKOW CETU MPU KOPOTKOM 3aMblKaHWUI

Y = arctg(Xi/Ry).

rae X, — peakTUBHOE COMNPOTUBRIIEHWE 3N1eKTPUYEeCKoM CeTU NPKY KOPOTKOM 3aMblKaHWUW;
R, — aKTUBHOE CONPOTUBIIEHNE 3NEKTPUYECKOW CETU NPY KOPOTKOM 3aMbIKaHUN.

3.7 HopMmanbHas paboTa (ana B3Y) [normal operation (for wind turbines)]: besoTkasHas paboTa B COOTBET-
CTBUW C TpebOoBaHUAMM 3KCyaTalMOHHOW AOKYMeHTauUnn Ha B3Y.

3.8 pabouunun pexum (ana BAY) [operational mode (for wind turbines)]: PaboTta cornacHo HacTpoukam
CUCTEeMbI yrpaBliIeHUs], HAarnpumMep, B peXXnme yrpasreHUs HanpsaXXeHnem, 4acToToN, peakKTUBHOW MOLLHOCTLIO,
AKTUBHOW MOLLHOCTbIO U T.A.

3.9 BbIxoaHaa MoLWHoOCTL (ana B3Y) [output power (for wind turbines)]: 3nekTpuueckasa akTUBHaSA MOLLL-
HOCTb, BbipabaTbiBaeMasi B3Y Ha ee 3axkumax.

3.10 Touyka obwero npucoeanHeHus, TOI [point of common coupling, PCC]: To4ka anektpu4yeckou
CETW, aNeKTpn4eckn bnmxkanllas K KOHKpeTHOW Harpyske, K KoTopou npucoeguHeHbl N MOTryT NpucoeguHATLCS
Opyrue HarpysKku.

[TpumevaHunaA

1 Harpy3kamun moryTt ObITb YCTPOUCTBA, 06pa3subl 060pya0BaHUA UM CUCTEMBI, a TAKKE YAANTEHHbIE 3NEKTPUHECKNE
YCTAHOBKM NOTPEDbUTENEN.

2 B HekoTOpbIX crny4asax npMMeEHeHne TEPMUHA «TOYKA OBLLEro nNpucoeanHEHNs» OrpaHUYnBalOT 3NEKTPUYECKON
CeTblo 0OLWEero Ha3Ha4YeHwus.

3.11 cuctema coopa mowHocTu (ana BAY) [power collection system (for wind turbines)]: SnekTpuyeckas
cucTemMa, KotTopagd npegHasHavyeHa angd npremMa aJiekTpu4eckon aHepruu, BelpabotaHHoM B3Y 1 nocnegyoLlei
ee nepegayvn B aNeKTPUYECKYHO CeThb.
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3.12 HOMMHanbHaA nonHasa MoWHOCTL (ana B3Y) [rated apparent power (for wind turbines)]: lNonHas
MOLLHOCTL B3Y, paboTatoLen npn HOMUHaNbHbLIX 3HAYEHUSIX TOKA, HANPSKEHUS U YacTOThl

Sﬂ — \/gU”]” ’

roe U, — HOMWHanbHoe HanpsKeHue;
I, — HOMWHanbHbLIN TOK.

3.13 HoMuHanbHbLIX TOK (ANA B3Y) [rated current (for wind turbines)]: PacyeTHoO-aonycTumoe 3HadeHume
3N1eKTPUYECKOro Toka, COOTBETCTBYIOLLEE MaKCUMalnbHOW HenpepbiBHOW 3N1eKTPUYeCKOW BbIXOAHOU MOLLHOCTU
B3Y npu ycnoBuax HopmManeHOW skcniyaTauun.

3.14 HoMmuHanbHaga MolWHoCTL (AnAa B3Y) [rated power (for wind turbines)]: MakcumansHast HenpepbIB-
Has anekTpuyeckas BbIXoAHaa MOLHOCTE BAY, AoCcTMXMMad NpU YCIOBUSX HOPpMalbHOW aKCcnnyaTauun.

3.15 HOMMUHanbHaA ckopocTb BeTpa (ana BAY) [rated wind speed (for wind turbines)]: CkopocTb BeTpa,
NPU KOTOPOW gOCTUTaeTCA HOMUHaNbHast MOLLHOCTE B3Y.

3.16 npocTtou (gna BAY) [standstill (for wind turbines)]: CocToaHMe, B KOTOPOM HaxoOAUTCSl OCTaHOBIIEH-
Haa B3Y.

3.17 nyck (ana B3Y) [start-up (for wind turbines)]: NepexoaHoe cocToaHMe B3Y B nepuog Mmexay npocTo-
eM 1 Havanom BblpabOTKN ANTEKTPUYECKON SHEPTUMN.

3.18 onepauunna nepeknwdeHusa (ana B3Y) [switching operation (for wind turbines)]: 3anyck B3Y mnnu
nepeKknoYeHmne mexay reHepatopamMu.

3.19 MUHTeHCUBHOCTbL TYpOyneHTHOCTU [turbulence intensity]: OTHoLLeHWe cpeaHeKBaapPaTUYECKOTO 3Ha-
YeHWA OTKINOHEHWIN CKOPOCTU BETPA K cpeHEeMY 3HaYeH0 CKOPOCTU BETPA, onpeaeneHHOMY U3 OQHOIo U TOTo Xe
Habopa BLIOOPOK N3MEPEHHOW CKOPOCTI BETPa 3a YCTAaHOBJTIEHHbLIN NepUog BpeMEHMN.

3.20 koadhbpunumneHT NameHeHnA HanpsaxeHus (ana B3Y) [voltage change factor (for wind turbines)]:
HopMunpoBaHHOE 3HaYeHne U3MeHEeHUA HAanpskeHUs Npu onepauun nepeknoveHns BAY

ku(Wk) _ \/g Uﬁc,maxU; Uﬁc,min ‘ Sg,fc |

rae Uge min M Ugic max — MUHMMaInbHOE N MakcumarnbHOe cpeHeKBaapaTMyeckmne sHaueHNs HanpsikeHUs Mexay
hasHbIM 1 HeUTpanbHbLIM NPOBOAHUKAMW B pacHeTHOW 3N1EKTpUYEeCKoN CeTU NpK onepauum nepeksitiodeHnd, name-
psAeMble Ha MHTepBane BpeMeHU, paBHOM O4HOMY Nnepuoay 4acToThbl CEeTU;

U, — HOMWHaNbHOE NIMHEeNHOE HanpshkeHue;

S, — HOMUWHanbHasa nonHasa MoLWHOCTL BAOY;

Sy fic — NONHasA MOLWHOCTb KOPOTKOrO 3aMbIKaHUA pacHeTHON aNeKTpUYeckon ceTu.

[TpyumedvdaHne — KoadpPuUMEHT MUIMEHEHUA HaNpPsXXeHna K, aHanorm4eH Ko3IPOUUUEHTY WU3IMEHEHUS
TOKa K;, KOTOPbIN Npeactaensaer cobon OTHOWEHWE MaKCMManbHOrO NMyCKOBOro TOKa K HOMUHANbHOMY TOKY, NMPU 3TOM K|,
ABNAETCA PyHKUMEN a3oBOro yrna nosHoro conpotueneHust cetn. Hambonbwee 3HaveHue k, byget YncneHHo brina-
KUM K K;.

3.21 BeTpoaneKkTpuyeckasa ycrtaHoBka (B3Y) [wind turbine, WT]: Cuctema, kotopasi npeodbpasyeT KUHETU-
YeCKYI0 3HEPTUI0 BETPA B 3JIEKTPUYECKYIO SHEPTUIO.

3.22 3axxumMmbl B3Y [wind turbine terminals]: YcTponcTea, asnarolwimneca Yacteio BAY, ykasaHHbIe NocTaB-
Lnkom BIY anga noakntoveHns K cuctemMe coopa MOLLHOCTMN.

3.23 Banunaauua [validation]: [ loomeepx0eHue Ha OCHo8e rpeodcmas/ieHUs 0ObeKmusHbIX calidemeribcms
mozo, Ymo mpebosaHus, npedHasHavyeHHbIe 071 KOHKpemHO20 UCMNo1b308aHUs Umu rnpuMeHeHUSs, 8bINosiHe-
Hbl.

[FOCT P UCO 9000 — 2001, nyHKm 3.8.5]

4 O603Ha4YeHsA N eanHLUbI PU3NYECKUX BENMNYUH

B HacToswemM cTaHAapTe UCNoNb3yTcsa crneayoLlne obo3HavyeHns n eanHULbI PU3NYeCcKUX BENTUYUH

7 S MaKCUMasbHO O0NYyCTUMOE N3MEHeHNe HanpskeHus, %:;
1

\J,, — (pasoBbIN Yron NoJIHOro CONPOTUBIIEHUA 3NEKTPUYECKON CeTH, rpag,;
o (f) — pa3oBbIN Yyron OCHOBHOW raPMOHUKN N3MEPEHHOro HanpsbkeHusa, rpag;
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B — nokasaTenb CTeneHu Npu CyMMUPOBaHUU rapMOHUK;

c(y,) — kKoapduumeHT Ao3bl hnrkepa Npu HenpepsIBHOW padboTe;
d — OTHOCUTENbHOE UBMEeHEHUE HanpsiXKeHUs, %:;

E p; — NpegenbHoe 3HavYeHue gnutenbHOW 0o3bl PIInKkepa;

E b — NpeaenbHoe 3Ha4YeHne KpaTKOBpPEMEHHOW A03bl pinKepa;
f,— HoMUHanbHas YactoTa ceTu (50 nnm 60 'u).

[TpnmeyaHnune—B Poccunckon Pegepaumm HoMmmHanbHas vYacrtora cetu pasHa 50 [ u;

fn j—YacToTa nosiBNeHns pnukepa B npeaenax /-1 COBOKYNHOCTWN 3HAYEHWUM CKOPOCTU BETPa;

f..,or— BEpXHee nNpeaenbHoe 3HavYeHne 4YacToThl,

f . nder — HWXKHEE NpegebHoe 3HavYeHWe 4YacToThbl;

f,j — 4YacToTa NosABNeHNs 3Ha4YeHNN CKOPOCTN BETpa B Npeaenax /- COBOKYMHOCTU 3HAYEHU CKOPOCTY
BETPA;

h — nNopsaaoK rapMOHUKN;

]m — 3HavYeHe rapMoHMUYeCcKoro Toka nopsigka h ot i-n B3Y, A;

/(1) — n3MepeHHoe MrHOBEHHOE 3HavYeHue ToKa, A,

I, — HOMWHanbLHOE 3HaYeHne ToKa, A;

K:(\y,) — LaroBbl KosdpUUMeHT 0o3bl prinkepa;

K;— OTHOLLUEeHNe MakCcUuManbHOro 3Ha4eHUAa NyCKOBOIO TOKa K HOMUHaNbHOMY 3HaYeHUIO TOKa,;

K, (W) — KOahpULUNEHT NU3MEeHEeHUA HanpshKeHUS;

[ .— NHOYKTUBHOCTL pacyeTHOWU aneKkTpuveckom ceTu, [ H;

N o, — MakchManbHoe YNCno OAHOTUNHBLIX onepaunn nepeknoveHna 3a nepunog spemeHu 10 MuH;

N50,, — MakCUMarbHOe YMCNO OOHOTUMHLIX onepaunii nepeknoyveHnsa 3a nepnoa spemeHn 120 muH;

N,,, — obLlee KONTMYeCTBO COBOKYMHOCTEN 3HAYEHNUN CKOPOCTEN BeTpa MexXxay V.., U 15 M/c;

n; — KO3 PpULNEHT TpaHcdopMaLnn Ha i-1 BAY;

N, _— obLlee KOJIMYeCTBO M3MEPEHHbIX 3Ha4YeHUM KospduLneHTa 403bl PIInKepa,;

N, i— KONN4eCcTBO N3MEepPEHHbIX 3Ha4YeHU KoadduLmeHTa o3kl prikepa B /- COBOKYMHOCTU 3HAYEHUN
CKOPOCTU BETPA;

N i c<x — KONMYECTBO 3Ha4YeHUN KoapdpuLineHTa Ao3bl pnnkepa MeHbLLINX X B /-1 COBOKYMHOCTU CKOPOCTH
BETPA;

N, —uucno B3Y;

P — akTUBHas MOLLHOCTL, BT;

Py o — MakcumanbHoe n3mepeHHoe 3Ha4eHne akTMBHOW MOLLIHOCTHK (cpeaHee 3HaveHne 3a 0,2 ¢), BT;

Psy — MakcuManbHoe n3aMepeHHoe 3HadeHe akTUBHOW MOLLHOCTU (cpeaHee 3HadeHue 3a 60 c), BT;

Psoo — MakcumManbHoe namepeHHoe aHavyeHne akTMBHOW MOLLHOCTU (cpeaHee 3HadeHue 3a 600 ¢), BT;

P, — anuteneHagqa gosa prnnkepa;

P, — HOMWHanbHasa akTBHaa MOLWHOCTE B3Y, BT;

Pr(c < X) — nHTerpanbHasa yHKUNA pacnpeaeneHns BeNU4nHel, C;

P — KpaTKoBpeMeHHad ao3a prinkepa;

Pst fic — KpaTKkoBpemeHHas fo3a prinkepa, Bbi3blIBAEMOr0 B paCY4EeTHOM 3NTEKTPUYECKOU CETH;

(QQ — peakTnBHas MOLLHOCTb, Bap;

R, — CONPOTUBNEHNE pacyeTHOM aneKkTpudeckon cet, Om;

S, — NoJIHad MOLLHOCTbL SNeKTPUYeCcKoU CeT NpY KOPOTKOM 3amMblkaHuK, B-A;

Sy fic — NOMNHasA MOLLHOCTb pacYeTHOWN 3aNeKTpUYeCckon CETHN NPKN KOPOTKOM 3aMblkaHnn, B -A;

S, — HOMUHanbHagda nonHasa MolHocTe BAY, B-A,;

THC — cymmapHbIv Ko PULNEHT rapMOHUYECKNX cocTaBnsaowmnx toka, % 1, (em. FTOCT P 51317.4.7,
nyHKm 3.31);

I ,— NPOAOCIKMTENBHOCTL NepexoQHoro npouecca nNpu onepauum NepeknoyeHus, C;

U — nnHenHoe HanpsikeHue, B;

Uy(f) — MrHOBEHHOE 3HadeHne HanpsXKeHna Mmexay dasHbIM U HeUTpanbHbLIM NPOBOAHUKAMW naeanbHOoro
MCTOUHWKa HanpsXXeHus, B;

Ugie(y— MTHOBEHHOE 3HaueHWe HanpsikeHUs Mexay asHbiM U HenTpanbHbIM MPOBOAHNKAMU, UMUTUPYE-
MO€ B pacyeTHOW 3neKTpu4veckou ceti, B;

Ufic max — MakcumMarnbHoe 3Ha4eHne Hanps>keHnsa mexay pasHbiM U HeUTpanbHbIM NPOBOAHUKaMU B pac-
YeTHOW afIeKTpuyeckon ceTu, B;

Ufic min— MWHMaNbHOE 3Ha4eHne HanpsbkeHus Mexay goasHbiM 1 HeUTpanbHbIM NPOBOAHNKaMK B pacHeT-
HOW aNneKTpu4yeckoun ceti, B;
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U, — HOMWHanbHOEe NMHeWnHoe HanpshkeHue, B;

U, der — 3HAYEHWE HXKHETO 3aLLNTHOIO YPOBHA HANPAXKeHUS;

U, er — 3HAYEHNE BEPXHETO 3aLlUTHOIO YPOBHA HaNpPshKeHUs;

vV, — CpeaHAs rogoBast CKOpoCTb BeTpa, M/C;

V ,tin— MUHUManbHasa pabovas ckopocThb BeTpa, M/C;

V;— CKOPOCTb BETpa, COOTBETCTBYOLLAsA cpegHen ToUKe /-1 COBOKYMHOCTWU 3HAYEHU CKOPOCTU BETPA;

W; — BeCOBOW KoadppULUMEHT /-1 COBOKYMHOCTM 3HAYEHUW CKOPOCTU BETPA;

Xs.— pPeakTUBHOE CONPOTUBNEHUE pacHeTHOW anekTpudeckon cetn, Om;

/1 — 3Ha4eHune NnofHoro ConPOTUBIIEHUA ANA orpaHUYeHUs ToKa KOPOTKOTO 3aMblKaHUSA 3NEeKTPUYECKOW
ceTn, OM;

Z, — MOJIHOE COoNpOoTUBIEHNEe MexXay ddasHbIMU MPOBOAHUKaMK UM MexaydasHbIM NPOBOAHUKOM U 3EM-
nen, OMm.

5 CokpaweHun

B HacToslweM cTaHaapTe UCNOMb3YIOTCA cneayolle cokpalleHUs:
ALl — aHanoro-undposon npeobpasoBartens (A/D converter);
OMN® — guckpeTtHoe npeobpaszoaHne Gypee (DFT):

BH — Bbicokoe HanpsikeHne (HV);
HH — Huskoe HanpskeHue (LV);
CH — cpeaHee HanpspkeHue (MV);

TOIN — Touka obuero npucoegnHeHus (PCC).

6 XapakTepuUCTUKN BETPOINEKTPUYECKUNX YCTAaHOBOK, CBA3aHHbIe C Ka4eCTBOM
3NEeKTPUYEeCKON 3HEeprum

6.1 OOLWwMe nonoxeHus

B HacTosileM nogpasaenie npusedeHbl XapakTepPUCTUKN, 3HAUYEHUS KOTOPLIX ACJTKHBI ObITb YCTaHOBEHb
0N onpegeneHnd KauecTBa 3NekTpuveckon sHeprun, BelpadbaTtbiBaemMon B3Y, a UMEHHO: TeEXHUYECKNE XapaKTe-
PUCTUKN B3Y (6.2), XapakTepUCTUKN KadecTBa HanpsbkeHns (6.3 — 6.4), xapakTtepucTukun peakunm B3Y Ha npoBa-
Nbl HAMPSPKEHUSA B CETU (6.5), XapakTepUCTUKN perynmpoBaHns MoLLHOCTU B3Y (6.6 — 6.7), XxapakTepUCTUKA
3allUUTLI CETU M NOBTOPHbLIX nNoaknoveHnt BAY (6.8 — 6.9).

dopma oTyeTa 00 UcnbiTaHUAX cbpasua BAY B ucnbitatenbHOW nabopatopun npuBeaeHa B NpUNoXXeHUn A.

[1oKHO ObITE BLINOSIHEHO NPaBWUNO 3HAKOB reHepaTopa, T. €. YCTaHOBNEHO NONOXUTEeNbHOE HanpaBineHne
NOoTOKa MOLLUHOCTU OoT B3Y B anekTpuieckyto ceTb. Ecnn B3Y 3aMeHA0T pe3ncTopomM U gpoccenem, To akTUBHAS
N peakTUBHAaSA MOLLUHOCTW A0MKHbI ObITb OTpUUATENBHBIMM.

6.2 TexHMYeCKNe XapaKTepUCTUKU BETPOINEKTPUIECKON YCTAaHOBKN

LOoKHbI ObITb TOYHO YCTAHOBNEHbI HOMUHaNbHbIE 3HAYEHUA 3NEeKTPUYEeCKNX BENTUYUH, USMEepPEeHHbIe Ha
3axumax B3Y, sknwvaa P, S, U, n [

[TpumevaHune — BkoHTekcTe TpeboBaHMM HACTOALWEro CTaHgapTa HOMUMHANbHbIE 3HAYEHUST UCMOMb3YIOTCSH
TONBbKO AN HOPMUPOBAHUA U3MEPEHHbIX BENNYNH.

6.3 KonebaHus HanpshxeHUsA

6.3.1 O0wWwme nonoxeHus

XapakTepucTuka konebaHuin HanpsXkeHns (3Ha4veHns o3 donnkepa n USMeHeHW HanpsiXXeHns), Bbl3blBae-
MbIX BOY, oofmkHa ObITb onpeaeneHa B COOTBETCTBMU C6.3.2 1 6.3.3.

6.3.2 HenpepbiBHaA paboTa

KoadhdonumeHT 003kl oikepa npu HenpepbiBHOW paboTe B3Y ¢ (y,, V,) A0MKeH ObITb yCTaHOBIEH B Tabnu-
Lle Kak 99-M npoUeHTUIb NPU pasoBbIX yriax NofiHOro 3NeKTpUYecKoro conpoTueneHna cetun y, = 30°, 50°, 70° u
85° anga yeTbipex pasfiMdHbIX pacnpeaeneHu ckopocTen BeTpa co cpeaHeroaoBbiIMU CKOPOCTAMM BeTpa V., = 6;
7.,5: 8,51 10 m/c cooTBeTCTBEHHO. CpeaHune 3HaveHust ckopocTh BeTpa 3a 10 MUH A0MKHbI ObITh onpeaenieHbl
B COOTBETCTBUU C pacnpeaeneHnem Penes (cMm. npumedanHue). CpeaHeroaoBas BennM4vMHa CKOPOCTU BeTpa
OOJKHa ObITh onpegeneHa Ha BbICOTE OCU BETPOKONECA.

s
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XapaKTepUCTUKN A0MKHbI ObITh YCTaHOBNeHbl A4nd BAY, peakTUBHaaA MOLLHOCTL KOTOPOW B paboyveM pexXu-
Me MakcumanbHO bNM3Kka K Hynto. Takum obpasom, ecnv npeacTtaBnsaeTcs BO3SMOXHbIM, yCTaBka ynpasneHud
pPeakTUBHOW MOLLHOCTLIO A0KHA ObITh HAacTpoeHa Ha Q = 0. Ecnu ucnoneb3syetca nodon apyron pexxnm padoTshil,
0D 3TOM cneayeT yKasaTk B oT4eTe 06 UCNbITAHUAX.

[Tpumeyanune—CpeagHerogoBoe pacnpefeneHne cKopocTen BeTpa 0ObIMHO COOTBETCTBYET BEPOSATHOCT-
HOMY pacnpegeneHuio Penes

( 2
F(v) = 1-exp Z(VV)
\ 7

rae F(v) — uwHTerpanbHas BePOSITHOCTHAA (PyHKUMSA pacnpegeneHusa Penes ans ckopocTtn BETPA;
Vv, — CcpegHerogoBasl CKOpoCTb BETPA Ha BbICOTE OCU BETPOKOSEeca;
V — CKOPOCTb BETpA.

6.3.3 Onepauuu nepeKknroYeHuUs

XapaKTepucTUKK HanpskeHUa OOMKHbl ObITb YCTaHOBMNEHbl ANS cheayrlnux BUOOB onepaunn nepe-
KIMHOYEHUS:

a) 3anyck BAY npu MMHuMansHom pabovein CKopoCTH BETPA;

b) 3anyck BAY npu ckopoCTu BeTpa, paBHOM U BbilLe HOMUHAaNBHOW;

C) XyALLMW BapnaHT NepeKNtoYeHns reHepaTopoB (MPpUMEHUM TONbKO K B3Y, nmetoLlen 6onee 0aHOro reHe-
paTtopa, UNn reHepatop ¢ HECKONbKUMN OOMOTKaMK, CM. Takke npumedaHue 1).

[1na Kaxkaoro U3 ykaszaHHbIX Bbile BUAOB onepauni nepeknioveHUs AoMKHbI ObITb YKa3aHbl 3Ha4YeHUs na-
pamMeTpoB, MPUBOOAUMbLIX HUXKE, C y4EeTOM NpuMeYaHun 2, 3:

- MakcumMansHoe konundyectso N,,,,, onepauumn nepekroveHna 3a nepuod spemeHn 10 MUH;

- MakcumMmanbHoe Konn4vecTBo N, ONepaLui nepeknodeHna 3a nepuog BpemMmeHun 2 4;

- LWaroBbIA KosdpuumeHT gosbl donunkepa kq((y,) 0149 pasoBbIX YrNIOB NOJSIHOMO COMPOTUBIEHUS CETU
Wy, = 30°, 50°% 70° n 85°;

- KOS PULMEHT N3MEHEHNA HanpaXKeHUs K, (y,) 4N4a pa3oBbIX YINIOB NOMTHOTO CONPOTUBMIEHUA CETU Y, =
30°, 50°, 70" n 85°.

XapakTepUCTUKK goJTDKHbI ObITh YCTaHOBNEHbI Anga BAY, uMmetoLlen npu paboTe 3HavyeHne peakTUBHOW MOLLL-
HOCTW DNU3KOoe K HYMHo, 4Na cnyyaes, Korga BO3MOXKHO NpK ynpaslieHWX No ycTaBkam 3agaThb BeJTMYNHY YCTaBKU
peakTUBHOU MoLllHOCTU Q = 0. Ecnu ncnonkayetcda Noboun Apyron pexxum paboTtbl, 00 3TOM cnegyeT ykasaTh B
oT4yeTe 00 UCTIbITaHUSIX.

[TpumevaHunaA

1 Hanxygwvmun BapuaHtamm nepekrnioyYeHnsa reHepaTopoB SABNAIOTCA. B OTHOLWEHUW WAaroBOro KO3gmuumneHTa
no3bl dhrnukepa — onepaunst  nNepekriovYeHnss, KoTopast [JaeT HauBbIClee 3HaYeHue OaHHOro KO3MMUUMEHTA;
B OTHOLUEHUN KOSPPUUNEHTA U3MEHEHNA HAMPSHXKEHUA — Onepauust NepeKkrovYeHnss, KoTopas AdaeT HauBbICluee
3Ha4YeHne KoadpduuneHTa N3MeHEeHN HanpsXeHus.

2 3HaveHnsa Nig, N Nyog,, BONYCKaETCA ONpenensdtb C y4eTOB JaHHbIX, NPeaoCcTaBnaAeMbIX N3roTOBUTENEM, TOraa
KakK 3Ha4veHus K:(y,) n K, (W,) OOJKHbI ObITb U3MEPEHbl N PaCcCUYUTaHbI.

3 B 3aBncnmocTtn OT cUCTEMBI ynpaBneHnsa BOY makcmmanbHOEe 4uchno onepauumn nepekrnioyYeHus 3a nepuog
BPEMEHN 2 4 MOXET MNPeBbIWATh MaKCMManbHOE YUCMO onepaunn nepekntovyeHns 3a nepuo spemeHn 10 mnH meHee
Yyem B ABeHaauaTtb pas.

6.4 F[apMOHUKKN TOKA, UHTEPrapMoOHUKN U cocTaBnsloLWue 6onee BbICOKUX YacToOT

[1ns ycnoBun HenpepbIBHOW paboTel BAY A0MKHBLI ObITh YCTAHOBMNEHLI 3HAYEHUSA TapMOHKWK TOKa, MHTeprap-
MOHWK 1 COCTaBNSOLWNX DoSiee BLICOKMX YacToT (CM. Takke npumedvaHue).

3HaAYEHUS1 COCTaBMNALNMX ToKa (rapMOHUK, WHTEPrapMOHUK 1 COCTaBMNSOLWLMX BoNee BbICOKUX YacTOoT)
M 3HaYeHUe CYMMapHOro KospgpuuneHTa rapMoHUYEeCKUX COCTaBMAOLWMX TOKa AO0/MKHblI OblTb npuBedeHbl
B Tabnnuax B npoueHTax /, ana padbotel BAY B MHTepBanax aktueHou mowlHocTn 0, 10, 20, ..., 100 % P,,. (0, 10,
20, ..., 100 % — cpegHne TOYKN MHTEPBANOB).

[[apMOHUKK TOKa A0MKHbI ObITh pa3buUTbl Ha NOArpPYNMbLI NO YacToTaM A0 3Ha4YEeHUA YacToThl, NPEeBbLILLaoLLEN
pabouyto YacToTy B ceTh B 50 pas. Ha oCHOBe 3Ha4YeHUW XapaKkTepHbIX rapMOHUK TOKa AoJ1KeH ObITb onpeaeneH
CYMMapHbIN KO3OMPULUEHT rapMOHUYECKUX COCTaBNAOLLMX TOKA.

NHTeprapMoHUKN ToKa AOJTKHbI ObITh pasbuTbl Ha NoArpynnel NovYactoTe Ao YacTtoThl 2 KL, B COOTBETCTBUN
clOCTPb51317.4.7, npunoxeHue A.




FOCT P 54418.21—2011

CocTaengaiollne Toka bonee BbICOKMX YacTOoT A0JKHbI ObITh pa3bunTbl Ha Noarpynnel 4N YacToT B AXanaso-
He oT 2KlIu go 9 kl'u, B cootBeTCcTBUU T OCT P 51317.4.7, npunoxeHue B.

[ ApPMOHUKM TOKa, MHTEepPrapMOHUKU 1 cocTaBNAoLWMe Donee BbICOKMX YacTOT AO/IKHbI ObITh YCTaHOBNEHbI
ana BAY npu 3HavyeHUn peakTUBHOM MOLLHOCTU, MakCUManbHO DNU3KOM K HYJTHO (414 cnydyaeBs, Koraa BO3SMOXXHO

npy ynpaeneHun No ycTaBkam 3adaTh BENUUNHY YCTaBKW peakTUBHOW MoLLHOCTU Q = 0). Ecnu ncnonb3yeTcs
nobon apyron pexxnm paboTbl, 00 3TOM cneayeT ykasaTbk B oTveTe 00 UCNbITaHUAX.

[TpumeyaHune—[apMOHMKM TOKA AONYCKAETCHA HE yYUTbIBaATb, €CMNU X NPOAOINKUTENbHOCTL OrpaHnYeHa
ManbiM NEpUoaoM BpemeHu. [1o3ToMy B KOHTEKCTE TpebOoBaHUM HACTOSLWEro ctaHgapTa AONyCcKaeTcs HE onpeaensTb
3HAYEHUS KPATKOBPEMEHHbIX FAPMOHUK TOKA, 00YCNOBNEHHbIX 3anyckom B3Y vnun nHbiMmn onepaumusivn rnepeknioYeHus.

6.5 Bo3aencTteue npoBanoB HanpsaXXeHUs

Bo3gencTterne npoBanoB HanpsXkeHUda Ha BAY, Kak ykaszaHo B Tabnunue 1, 40MKHO ObITh YCTAHOBIIEHO ANS
OBYX pabounx anana3zoHOB MOLLHOCTI:

a)otr0,1P,000,3P,;
b) bonee 0,9 P,

PesynbTaThbl BO3OASUCTBUA OOMKHLI BKITHOYaTh B cebd pesyNibTaThl ABYX NocneaoBaTeNbHbIX N3MepeHUA
aKTUBHOW U peaKTUBHOW MOLLUHOCTU, HAaNpPsPKeHUs, akTUBHOTO N peakTUBHOIO ToKa Ha 3axkumax BAY ana kaxgoro
13 cnyyvaes (IMH1—I1HG, cm. Tabnuuy 1). Bpema namepeHus 40MKHO OXBaTbiBaTb Nepuoa 0T MOMEHTAa, HeMNoC-

pPeOCTBEHHO NpeALLEeCTBYOLLErO HAYany nposana HanpsbkeHns, 4o MOMeHTa BOCCTaHOBMNeHUs HanpsixkeHus. [on-
XeH ObIThb Takke ykasaH pabodnii pexxum BAY.

[ NaBHOW Uenbo AaHHOIo UCNbITaHUA SABNMAETCA BepuduKkauna peakumm BOY Ha BO3geNCTBME NPOBasioB
HanpsXXeHUs, BbI3aBaHHbIX NOBPEXAeHUSAMU B 3N1eKTpU4eckou cpeae, a Takke obecrnevyeHne OCHOBHbLIX AaHHbIX
ONs1 MPOBEPKM AOCTOBEPHOCTU YucneHHoU moaenn B3AY. nga bonee nogpobHOU OLIEHKM UMUTaUMOHHOW Moaenu,
a Takke ang obecnevyeHUsa COOTBETCTBUSA YCTaHOBNEHHbLIM TpeboBaHUAM NogKnoYeHN SNeKTpU4eCcKom CeTU MO-

ryT ObITb NPOBEAEHbI N OTPaXKeHbl B 0T4YeTe 06 UCMbITAHUAX AOMONMHUTENbHbIE UCMbITAHUA U U3MepeHUs (Harnpu-
Mep, MPY U3MEHEHWM yrna yCTaHOBKW NTONacTei N CKopOoCTX BpaLleHns).

Tabnwunua 1 — TpeboBaHMs K NpoBanam Hanps»xeHus

3HAYEeHNE NUHEUHOro 3Haljeme HanprReH- dopma
BapmaHTu HanNpaXXeHnsa (OTHOCUTESBHO PAMON TOCNIEA0BATENBHOC [Tpononxu- npoBana
NCMbITAHWUNA HaNPSHKEHNS Henocpe/- ™ (OTHOCMTEHbHO HAlpHxxXe- TeNbHOCTb, C MO
CTBEHHO Nepe;] NpoBasiom) HUA HENOCPEaCTBEHHO nepen P
npoBanom)

[TH1 — cummeTpuYyHbIN
TpexdasHbiM NpoBasn Ha-
NPSXKEHUNS 0,90 £ 0,05 0,90 £ 0,05 0,5+ 0,02

[TH 2 — cuMmmMeTpUYHbIN
TpexdasHbln NpoBal Ha-
NPSXKEHUS 0,50 £ 0,05 0,50 £ 0,05 0,5+ 0,02

[TH 3 — cuMmMeTpUYHbIN —
TpexdasHbln NpoBal Ha-
NPSKEHUS 0,20 £ 0,05 0,20 + 0,05 0,2+ 0,02

[TH 4 — aByx®a3sHbin
npoBan Hanps>XeHus 0,90 + 0,05 0,95 + 0,05 0,5+ 0,02

[TH 5 — aByx®a3sHbin
npoBarn HanpsxXeHus 0,50 £ 0,05 0,75 + 0,05 0,5+ 0,02

[TH 6 — aByxga3sHbin
npoBarn HanpsxXeHus 0,20 £ 0,05 0,60 + 0,05 0,2+ 0,02

[TpyumMmedyaHune—3Ha4veHNss NPOBaArioB HAaNPsBKEHUS, WX MPOAOIKUTENBbHOCTE U PopmMa OTHOCHATCS

K nMpoBanam HanpsiKeHusl, BO3HUKAOLWWMM NPU OTKIMIOYEHUU UCTbITbIBAEMOU B3IY.
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[TpumevaHuns

1 INpoBan HanNpsKEHNS MOXET BbI3BaTb OTKITIOYEHNE BAY, HE TONBKO B CBA3W C NnpoueccamMmm B yCTPOUCTBE NOAKITHO-
YEHUSA K 3NEKTPUYECKON CETU, HO TaKXKe N3-3a MEXAHUYECKOW BUDpaLMM NN HU3KOITO MakCUMarnbHO AONMYCTUMOro Hanpsi-
XKEHUS BCMOMOraTenbHbIX 3NeKTpudeckux uenen. Nostomy Heobxoammo npoBoanTb ucnbitaHus BAY B uenom, He orpa-
HUYUBASAICb UCTMbITAHUAMW TONBKO NPUBOAHOINO MexaHm3ima.

2 OcHOBHOe HasHadveHue sapuaHTtoB ncnoitanun [1H1 m 1H4 coctonT B npoBepke BAY, He npeaHasHavYeHHbIX A5
PaboOTbl B YCNOBUSIX 3HAYUTENBHbLIX NPOBANOB HaNpskeHusl. PeaynbTaThl AaHHbIX UCNbITAHUWA, KaK NPaBuno, SABMNSKOTCS
OCHOBaHMEM ANs NoATBEPXAEHUA NMPaBUIbHOCTU YUCNEHHOWN UMUTAUMOHHOW mMoadenn B3Y.

6.6 AKTUBHass MOLWWHOCTb

6.6.1 MakcumanbHasa namepeHHas MOLWHOCTb

MakcumanbHy naMmepeHHy MOLHOCTE B3Y onpegendroT Kak cpeaHee 3Ha4YeHMe MOLLHOCTU Pgyg MPU
nepuogde spemeHu namepeHnit 600 ¢, cpegHee 3HadeHne MOLLIHOCTU Pgy NpUY Neproae BpeMmeHn namepeHuin 60 ¢
h cpeaHee 3HavYeHne MoLHOCTN Py, Npu nepunoae BpemMmerHu namepeHini 0,2 c.

6.6.2 OrpaHnyeHue NU3MeHeHUA MOLHOCTW

CnocobHocTe BAY paboTaTk B peXXnme KOHTPONIUPYEMbIX OrpaHnyYeHnIn CKOPOCTU USMEPEHUS XapaKTepuc-
TUK AOJIKHa ObITb OTpaXkeHa B NMPOTOKOS1e UCTbITaHUA B pe3ynbTaTe UCNbITaHWW, NpeAcTaBNeHHbIX B BUAe rpadu-
ka. Ha rpadouke ¢ neproaom BbINONTHEHUA UCTIbITAHUIA NPOoA0IKUTENBHOCTEIO 10 MUH AOMKHbBI ObITh OTPaXXeHb!
HOMWHaNbHaaA U U3MepeHHasa akTUBHagd BblpaboTaHHad MOLLHOCTL B NpoLlecce padoThl ¢ USMeHEeHUAMX MOLLIHOCTIA
B npeaenax 10%-Horo oTKNoHeHUa OoT HOMUHaNnbHOW MOLLHOCTU B MUHYTY.

Pe3ynbTaThl UCNbITAHUS A0MKHbLI ObITh NPpeAcTaBneHbl Kak yepeaHeHHble AaHHbIe, MoflyvYeHHbIe NPU UHTEeP-
BaJie BpeMeHU namepeHunsd 0,2 c.

6.6.3 YnpaBneHue no 3agaHHbIM yCTaBKam

CnocobHocTb B3Y paboTaTh B pexume ynpaBneHUa No 3agaHHbIM ycTaBkaM aKTUBHOW MOLLHOCTWU
OOJ1KHa ObITh OTpaXkeHa B pesynbTaTtax UCNbITaHUW, NpeAcTaBNeHHbIX B BUAe rpadgpuka. Ha rpadpuke gomkHb
ObITk YKa3zaHbl HOMWHaNbLHas U U3MepeHHad akTUBHasa MOLLHOCTE BAY npu paboTte ¢ ycTaHOBNEHHBIMU KOHT-
PONBbHLIMU TOYKaMK, COOTBETCTBYOLWMMKN U3MeHeHUo MmollHocTM oT 100 % ao 20 % HOMWHaNbHOW MOLLIHOCTU
co 3Ha4veHuem wara 20 %, 1 NpoAoJBKUTENBEHOCTEIO PaboThl NPU KaXKaoM 3HAYeHUU YCTaBKM NO 2 MUH B COOTBET-
CTBUU C PUCYHKOM 1.

Pe3ynbTaThl UCNbITAHUS O0MKHbLI ObITh NpeAcTaBneHbl Kak yepeaHeHHble AaHHbIe, MofyvYeHHbIe NPU UHTEepP-
Bane namepeHna 0,2 c.

[TpumedyaHne—~CnocobHocTe BAY DYHKUMOHMPOBATL B PEXMME aBTOMATUYECKOrO YrpaBleHUs 4YacToTON
CBSI3aHa C ee CnocoOHOCTLIO paboTaTb B peXUMe ynpaBneHusa no 3agaHHbIM yCTaBKaM akTMBHOW MOLLHOCTU. ABTOMA-
TUYECKOE yrnpaBrieHUe YacToTOW BETPOINEKTPOCTAHUMWN, B HACTHOCTN, OCYLWECTBMAETCS NMPU NMOMOLLM CUCTEMbI gUCHET-
YEPCKOro KOHTPONS U cOopa AaHHbIX, KOTOPAs MOXET HENPEPLIBHO OOHOBIMATL YCTABKN aKTUBHOW MOLWHOCTU OTAENbHbIX
B3Y ana obecneveHus Tpebyemoro aHa4veHUst 4acToThl.

Hactpoiika, % P,

120

N
) .-ll
20

1 2 3 4 5 6 ! 3 9
Bpemsa, MUH

PucyHok 1 — YcTaBkn akTUBHOW MOLWHOCTW
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6.7 PeakTuBHasa MOLWHOCTb

6.7.1 MakcumanbHO gonycTuMas peakTUBHas MOLWHOCTL

[TponasoauTensHOCTL BAY B OTHOLLEHUN MakCUManbHbIX 3Ha4YeHWUA MHAYKTUBHOW Y eMKOCTHOW peakTUBHOW
MOLLHOCTW AoMmkHa ObITh YKasaHa B Tabnuue B BUae cpegHnx sHavyeHUW 3a MHTepBaln BpeMeHn 1 MUH ang 3Hade-
HUW HOMWUHaneHOW MmolHocTK 0, 10, ... 90, 100 %.

6.7.2 YnpaBneHune no 3agaHHbIM ycTaBKaMm

YnpaBneHne peakTUBHON MOLLHOCTBLIO NO 3a4aHHbIM yCTaBkamM AOMMKHO ObITh OTPpaXkeHO B TabNIUMYHOM Y
rpadouyeckomM BMae Kak ykasaHo HUXKe.

Tabnuua gomkHa cogepXaTb U3MepeHHble 3Ha4YeHUs1 peakTUBHOW MOLLHOCTW NPU BeNUMYUHE YCTaBKKU peak-
TUBHOW MOLLHOCTW, paBHOW Hyno gna paboTtel npu 0, 10, 20, ... 100 % akTUBHOW BbIXOQHOW MOLLHOCTMW.

AKTUBHaa 1 peakTUBHaa MOLLHOCTW ACMMKHbI ObITh NpeacTaBiieHbl B BUAe cpeaHUX 3Ha4vYeHU N, Nony4YeHHbIX
npwv MHTepBane BpeMeHU namepeHus 1 MmH.

[ padhuKk AoJKeH npeacTaBnAaATL COOOMN 3aBUCUMOCTb 3HAYEeHUIN N3MepPeHHOW peakKTUBHOW MOLLHOCTU OT MU3-
MEeHEeHWW Wara ycTaBku peakTUBHOW MOLLLHOCTU B COOTBETCTBUM C pUCYHKOM 2. MIaMepeHHoe cpeaHee 3HavYeHune
aKTUBHOW BbIXOAHOW MOLLHOCTU 3a UHTepBas BpeMeHn 1 MUH AOIMKHO COCTaBNATh NpudnmnantensHo 50 % HOMU-

HaNbHOW MOLLHOCTU. 3Ha4YeHUs peakKTUBHOU MOLLHOCTW AO0MMKHbI ObITh cpeAHUMU 3HaYeHUAMK 3a UHTEepBar Bpe-
MeHn 0,2 C.

HacTpoika, Q

Qmax ]

: I B N
I I S R

-Qmax l |
0 1 2 3 4 5 6

Bpemsa, MUH

PUCYHOK 2 — HacTtpowka ycTaBkn peakTUBHON MOLWHOCTU

[TpumedvaHune—CnocobHoCTb BAY DYHKUMOHNMPOBATL B PEXUME aBTOMATUYECKOTO YNPaBleHUs No Hanpshe-
HUIO TECHO CBAA3aHAa C €€ CNOoCODHOCTLIO paboTaTh B peXume yrpapneHus no 3a4aHHbIM YyCTaBKaM PeakTUBHON MOLLHO-
CTU. ABTOMAaTUYECKOE YMpaBlieHUE HaNpsiKeHUEM BETPOINEKTPOCTAHUNM, B YACTHOCTU, MOXET OblTb AOCTUTHYTO Npu
NOMOLLN CUCTEMBI ANCKPETHOrO KOHTPONS N cbopa AaHHbIX, KOTOpass HENnpepbiBHO OOHOBNSAET YCTaBKU PEaKTUBHOW
MOLLHOCTK OTAENbHbIX BAY Ana aoctmxeHnss Tpebyemoro 3Ha4veHUst HanpsiKeHus.

6.8 3awunTa cetTn

[TpoBepke NoaneXXuT Takke paboToCnoCOOHOCTL CUCTEMBI CeTeBOW 3aLlUUThl BAY. YcTaHOBNEHHbIE YPOBH
OTKIHOYEHUSA U BpeM4da OTKNroYeHUA BAY A0SKHbI ObITh NPpOBEpeHbl NyTeM onpeaeneHns oakTuieckoro aHavyeHUs
VPOBHSA OTKITHOYEHUA Y BpeMeHW OTKIHOYEeHUS NPY MOBbILLEHHOM U MOHMXKXEHHOM HanpsKeHUK, a Takke rnpu NoBbI-
LLIEHHOW U MOHWXKEHHOW YacToTe.

YpoBeHb OTKHOYEHUA nNpeacTaBnisieT cobon 3Ha4eHUs YacToThbl MU HaNPsXKeHUS, Bbl3blBaoLLIMe OTKITHoYe-
H1a B3Y.

Bpemsa oTkntoveHns npeacTaBnsaeT cobon nepmnoa BpeMeHn, HadnHasa ¢ MOMeHTa BO3HUKHOBEHUS MOHKEH-
HbIX UM MOBbLILLEHHbIX 3HaYeHU HanpsKeHUs Ui YacToTbl 40 MOMEHTa OTKoveHnsa B3Y.

6.9 Bpemsa NOBTOPHOro noaKkno4veHUs

Bpems noBTopHOro nogknroveHna BAY nocne ee oTKNHOYEHWA M3-3a cO0A B CeTU A0JIKHO ObITh NpeacTaB-
NeHo B BuAe Tabnuubl Ha OCHOBE pe3ynbTaToB UCNbITaHUW. B Tabnuue A0MKHbI ObIThk YKasaHbl 3HaYeHUS
MHTEepPBaOB BpeMeHU NOBTOPHOro nogkntoyveHunsd nocne cbos B cetn B TedeHne 10 ¢, 1 MuH 1 10 MUH cOOTBET-
CTBEHHO. Bpems NoBTOPHOMO NoAKMIOYEHUA onpeaensoT Kak MHTepBa BpeMeH OT MOMEHTa BOCCTaHOBIEHUS
HanpsPKeHUs1 ceTn Ha 3axknmax B3AY oo MmomMmeHTa Hadana BbIpabOTKU 3NMeKTPO3HEPTUN.

10
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7 MeTOoAObl N3aMepeHUn

7.1 O6Wwme NnonoxXeHus

B HacTosdleM noapasgene npueeaeHa obllad MHGopMaLnsa o cpeacTBax M3MepeHU, obecneyeHum
OOCTOBEPHOCTW pe3yNbTaToB U3MepeHU U yCNOBUAX UCTbITaHUK. B 7.2 — 7.9 nepe4vncneHsl BUAbl U3MepeHUH,
BbINOJIHEHUE KOTOPLIX Heobxoanmo Ansa onpegenieHUs 3HadeHUU XxapakTepucTuk ucnoltyemon BAY, cBA3aH-
HbIX C KAYECTBOM 3M1EKTPUYECKON SHEPTN, B TOM YMCNE, TEXHUYECKUX XapaKkTepucTuk BAY (7.2), kavyecTBa Ha-
npskeHUa (7.3 — 7.4), BO3AeUCTBUS NPOBaNoB HanpskeHua (7.5), perynmpoBaHusa MOLHOCTU (7.6 — 7.7), 3aLlUn-
Tbl CETU U MOBTOPHOTO NOoAKYeHUA (7.8 — 7.9).

[lprBegeHHbIe MeToabl U3MepeHU ocbecnevnBaloT JOCTOBEPHOCTL NONYYEHHbIX pe3ynbTaToB U3MepeHUiA
0N oanHoYHbIX BAY, nogkntovaeMblX K Tpexda3sHOW 3NTEKTPUYECKON CEeTH.

OCHOBHOW LeNbio N3MepeHni, B oDLLEM crniyvae, SIBNsSieTCA NpoBepKa XxapaktepucTuk BAY, cBA3aHHLIX C
KayeCTBOM 3J1eKTpUYeCKOW 3Hepruun, npu Bcex pexxrnmax paboTel uccnegyemon BAY, 3a ncknoyeHmem pabdoThl
NpWY CKOPOCTU BETPa CBbILLe 15 M/c, Ans KOTOPOU NpoBedeHNe N3MepeHnit He TpebyeTcs (CM. npumedaHue 1). 3T1o
ODBSICHAETCH TEM, YTO BbINOMHEHME N3MEPEHUI NPU CKOPOCTAX BeTpa CBbILLe 15 M/C npuBeaeT K 3Ha4UTETbHOMY
yBeJIMYEHUIO NPoOOCMKUTENBHOCTU UCTIBITAHUK, TaK Kak BbICOKME CKOPOCTW BeTpa cry4valoTcs pegKko, npuyem He
OXKNOAETCH, UTO NpoBeaeHne AaHHbIX U3MepPeHU 0becneYvnT bonee A4OCTOBEPHbIE 3HAYEHUS XapaKTepUcTuk B3Y,
CBA3AHHbLIX C KQYECTBOM 3NEKTPUYECKOU 3HEPTUKM (CM. NPpUMeYaHne 2).

[TpumevyaHunaA

1 JJonyckaeTcst UCKITIOYNTb Pe3ynbTaTbl USMEPEHUN NMPK CKOPOCTU BeTpa bonee 15 m/c. B cnyyae ecrnm OHU y4YnTbI-
BAOTCH, UCcneayembll guanas3oH CKOPOCTEN BETPaA AOIMKEH ObITb yKa3aH B oTveTe 006 UCNbITAHUSX.

2 YJeT pesynbTatoB U3MEPEHUIN MPU CKOPOCTU BeTpa bonee 15 M/C MOXET yny4lwunTb TOYHOCTb OnpeaeneHus
kosdbpuumeHTa pnvkepa n obecneuntb Honblee 3HAYEHNE MaKCUMalribHOW U3MEPEHHOW MOLWHOCTU (cpegHen 3a 0,2 ¢)
ans HekoTtopbix BAY. OgHako, ansa 4oCTMXEHUSA ONTUMarnbHOIrO COOTHOWEHUA MeXay TOYHOCTBIO U3MEPEHUN N CTOUMO-
CTbIO UCNbITAHUW, NPOBEAEHUE N3MEPEHUN NPU CKOPOCTU BeTpa bonee 15 m/c HeuenecoobpasHo. Ecnn namepenmns npm
CKOpPOCTU BeTpa bonee 15 M/ BKINOYEHBI B OTYET 00 UCNbITAHUAX, AOCTOBEPHOCTb PE3YNbTATOB U3MEPEHUN N0 METOAAM
8.2 ANs1 NNOWAaaoK ¢ BbICOKMMW CKOPOCTAMU BETpa (CM. 7.3.3, Nnpumedanne 5) MmoxeT ObITb yydlleHa.

7.1.1 locTOBEepHOCTb pe3ynbTaTOB U3MepPeHUI

N3mepeHHble 3HaYeHUA XapakTepucTuk BAY, CBA3aHHbLIX C KAYECTBOM 3/1EKTPUYECKOU SHEPTUU, OTHOCSTCS
TONbKO K KOHKPETHOW KOHourypaunn nccnegyemon mogenu BaY. [pyrue koHpUrypauum BAY, Bko4vaa name-
HeHHbI€ HACTPOWKU yripaBneHunsa, Nnpuesogsilme K uaMeHeHUo Xxapaktepuctuk BAY, BNUSIOLMX Ha KaYeCTBO aNek-
TPUYECKOW 3HEeprun, TpebyloT oTaensHOW oueHKW. [loaobHble oLeHKU MOTryT ObITh BbINOHEHbI HA OCHOBE MoAernu-
poOBaHWUA.

HekoTopble KOHCTPYKUUKY B3Y nMeroT BCTPOEeHHbIe TpaHcdopMaTopbl. MaMepeHust anekTpuieckux xapakre-
PUCTUK OOIKHbI ObITh NpoBeAeHbl Ha 3axknMax BAY. Usrotosntens B3Y MoXeT pasMecTUTh 3axkmMbl B3Y Ha
CTOPOHe TpaHcdopmMmaTopa ¢ HU3KUM UM BbICOKUM HanpshkeHnem. CUnTaroT, UYTO U3MEeHEeHWe OQHOro BbIXOQHOMo
HanpsXkeHUsa TpaHcdopMaTopa Ha gpyroe He BITUAET Ha KavyeCcTBO anekTpudeckon sHeprnm BAY. INoaTtomy npoee-
OeHve oTAenbHOW OLLeHKN He TpebyeTcd, ecnu BbiIxogHoe HanpsikeHne TpaHcgopmMaTopa byaeT MUsSMeHeHo, 3a
NCKIIOYEHNEM TOr 0, YTO ACMKHbI ObITh 0OHOBNEHLI pe3ynbTaThl U3MepeHUN HOMUHaNbHbLIX 3HaYeHUN HanpshkeHU
1N TOKa.

PacnonoxeHune saxxumor B3AY, npegctaBnsaowmx coboM TOUKU U3MepeHU, 1 KOHKpeTHasa KoHurypauus
nccnegyemon BAY, BKNoYaa COOTBETCTBYIOLLME HACTPOUKN NapaMeTpOoB ynpaBleHUd, A0JKHbI ObITb ykasaHbl B
oT4yeTe 00 UCNBITAHUSAX B COOTBETCTBUM C NPUIOXKEHNEM A.

INtobble BUALI UCNbITAHWUA AoNycKaeTcs NPOBOAUTL U UX pe3ynbTaThl YKasbiBaTh B 0TYETE 0D UCNbITAHUAX
OTAENbHO APYr OT Apyra, HanpuMep, onpeaeneHne XxapakTepucTuk KavecTsa HanpsbkeHusa (7.3 — 7.4), perynnpo-
BaHWe MOLWHOCTN (7.6 — 7.7) N BO3AEUCTBME NPOBASIOB HANPSXKeHUA (7.5).

7.1.2 YcnoBuAa npoBeaeHUA USMepPeHUN

[TprBeaeHHbIE HXKE YCITOBUSA N3MEPEHUNI, ABNALLNECA YacTbio MeToda NamMmepeHu, A0J1KHbI ObITh Bbl-
MONTHEHbI N OTpaXeHbl B oT4eTe 00 UCTIbITaHUAX (CM. NpuMedaHue 1). JTiobble pesynbTaTbhl UI3BMepeHUI, MNony4veH-
Hble NPU HECOOTBETCTBUN YKa3aHHbIM YCIOBUAM N3MepeHUI, A0MKHbI ObITb MCKNHOYEHbI.

B3Y gomkHa ObITb NOAKHOYEHa K 3NTeKTPUYECcKoU ceTu cpeaHero HanpsbkeHus Yepes ctaHgapTHLIW TpaHC-
doopmaTop, NosIHas HOMUHarnbHas MOLLHOCTE KOTOPOTro paBHa UK NpeBbILLaeT NOJIHYH HOMUHAaNbHYH MOLLHOCTL
ncnbityemon BAY.

CyYyMMapHbIA KO3 PULUWUEHT rapMoOHUYeCKUX cocTaBNsALWMX HanpskeHUa (em. FTOCT P 51317.4.7, nyHkm
3.3.7), BkNovasa rapmMoHukn go 50-ro nopgaaka, AomkeH dbiTb MeHee 5 % U3MepeHHbIX U ycpeaHeHHbIX 3a nepuoq
BpeMeHU 10 MUH gaHHbIX Ha 3aXumMmax BAY B nepuoa, koraa BAY He BblpabaTbiBaeT 3NEKTPUYECKYHO SHEPTUI.
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CyMMapHbIW KOS PULUUEHT rapMOHUYECKNX COCTaBNALWKMX HANpshkeHUa MOXKeT ObITh onpedeneH Ha OCHOBE
OTAEeNbHbIX U3MEePEHUN, NpedLLlecTBOBaBLUMX NpoBedeHUIO UCMbITaHUN BAY.

OTKNOHEHWEe YacTOThbl CETU OT HOMUHAITBHOTO 3HAYEeHUA NPU U3MepPeHUn U ycpeaHeHN 3a nepruod BpeMeHN
0,2 c He gomkHo npeBbIWaTh + 1%. NameHeHne YacToTel CETU NPU U3MEPEHUN N YyCpeaHeHWM 3a nepnod BpemMe-
HW 0,2 ¢ AoMKHO ObITb MeHee 0,2 % HOMWHaNbHOW YacTOoThl NPU U3MEeHEeHUN 3a UHTepBan BpeMeHn 0,2 ¢c. Ecnu
M3BECTHO, YTO YaCcToTa CeTU MMeeT NOBLILLEHHYIO CTabUINMBbHOCTL Y YAOBNETBOPAET YKa3zaHHbIM Bhille TpeboBaHU-
dM, KOTOpPble 0ObIYHO BLINOMHAITCA B O0/bLLNMX 00beANHEHHbIX 3HEeProcucTemMax, To BbINMoNHeHWe AaHHbIX U3Me-
peHUW He TpebyeTcd. B apyrux cnydaax npu nposedeHUn UcnbelTaHni BAY cnegyeTt MSMepATb YacToTy CeTU.

HanpsbkeHue, namepeHHoe Ha 3axknmax B3Y npu ycpegHeHUn 3a nHTepBan spemeHn 10 MUH, He OOMKHO
npesbliwaTth + 10 % HOMWUHaNBHOMO 3HaYEeHNS.

KoadbpmumeHT HecuMMeTpun HanpsbkeHnin n® npsiMoii 1 o6paTHON NocneaoBaTeNbHOCTY A0MKeH BbITh Me-
Hee 2 %. NlamepeHna koadppruMeHTOB HeCMMMETPUKX NPOBOAAT Ha 3axkMMax BAY npu ycpegHeHUW 3a UHTepBar
BpemMeHU 10 MrH. KosppULMEeHTbI HECUMMETPUU HanpskeHUW onpeaensatoT B cooTBeTCTBUN C T OCT P 51317.4.30,
rnoopasoes 5.7. ECN N3BECTHO, YTO KOS PULINEHTbI HECUMMETPUU HanpsKeHUM COOTBETCTBYIOT BbllLLeyKasaH-
HbIM TpeboBaHUAM, B NpoBeaeHU M3aMepeHn HeT HeobxoaumocTu. B apyrux cnydasax sHadyeHUs KosddouumeH-
TOB HECUMMETPUN HaNpsXXeHWU criegyeT USMepATh B npouecce UCTIbITaHUN.

YCnoBus okpyKaroLlen ob6CTaHOBKM A0 MKHBI COOTBETCTBOBATEL TPebOoBaHUAM, YCTaHOBIEHHLIM U3rOTOBUTE-
namu BAY v cpeacTB namepeHuU. Kak npaBuno, HeT HeoOXoAUMMOCTU B OTAENbHbLIX U3MEPEHUAX YCITOBUN OKPY-
Xaroulen obcTaHOBKKU, ogHakKko, TpebyeTcd, UYToDbl OHM DbINK OTpaXKeHbl B ODLMX YepTax Kak cocTaBHasi YacTb
oT4yeTa 00 UCNbITaHUAX, B COOTBETCTBUM C MpUMeYaHneM 2.

McnbiTaHua gonyckaeTcs NpoBoAUTb NpU TIOOOU MHTEHCUBHOCTU TYPOYNEHTHOCTKU 1 NPpK NK0OOM COOTHOLLIE-
HUW KOPOTKOro 3amblkaHua (em. FOCT P 51317.3.12, pa3den 3). 3Ha4yeHua cpegHe MHTEHCUBHOCTU TYPOYyNeHTHO-
CTU, MONHOW MOLLHOCTU KOPOTKOro 3aMblKkaHUA U 0a30BOro yrna noJIHOro COnpoTUBIIEHUS SNEKTPUYECKOW CETH
OO0IKHbI ObITh OTpaXeHbl B oT4eTe 00 UcnbiTaHNAX. MHTEHCUBHOCTE TYPOYNEeHTHOCTU A0J1KHA ObITh YCTaHOBIEeHa
ONA BCEX CEKTOPOB HanpaBneHUs BeTpa Ha nnollagke ¢ oUueHKOW BNUAHNA aspoguHaMUYecKnX npensaTCTBUN U
Tonorpadoum MecTHOCTY UITM Ha OCHOBE U3MEPEHUN CKOPOCTU BETpa.

[TpuymMmevyaHuns

1 YKasaHHble Bbille YCMNOBUSI NPOBEAEHUSA U3MEPEHUN Heobxoaumbl Anst obecneveHuss HaaeXHbIX pPe3ynbTaToB
NCMbITAHUN, HO UX HE CNeayeT cunTaTh YCINOBUAMWN HAAEXKHOTO MOAKITIOHYEHUA K SMEKTPUYECKON CETU U PYHKUMOHUPOBA-
HUSA B3Y.

2 na BAY HEKOTOPbLIX KOHCTPYKUUW MakcumarnbHOEe 3Ha4YeHne U3MepeHHON MOLLHOCTU MOXET 3aBUCETb OT MINOT-
HOCTW BO34yxa. B pe3ynbrarte, makcnmanbHass MOLWHOCTL, N3MEpPEHHasA B COOTBETCTBUM € 7.6.1 Ha nnowaake ¢ HU3KOW
NIIOTHOCTBLIO BO3AyXa, MOXeT ObiTb MEHbLLE, YEM HA NNowaake ¢ bonee BbICOKOW NMOTHOCTBLIO BO3ayxa. OaHako, CTENEHb
BIIMAHWUA HA HeonpeaeneHHOCTb U3MEPEHNN 3HAYEHUN NNOTHOCTU BO3A4yxXa Ha nnouwagke He onpasabiBaeT CTOMMOCTb

OONONMHUTENBbHOrO 0bopyaoBaHNSA M NpoLeayp, KOTOpble Heobxoaumbl Ansl y4eTa NnoTHOCTM BO34yXa.

7.1.3 CpeacTtBa namepeHun
[lpoBegeHWe U3MepeHUN npeanonaraeT npuMmeHeHne ULNpoBoOW cUCcTeMbl cOopa AaHHbIX C 3NeMeHTaMU,
npeacTaBneHHbIMW Ha PUCYHKe 3.

3anucb gaHHbIX, pacyeT
N XpaHeHWe peaysibTaToB

ALLM
PUNbTP HU3KUX YaCTOT

(DOF)MMpOBaHHe CUI'HaJioB

il

PUCYHOK 3 — ONeMeHTbl CUCTEMbI N3MEPEHNN
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[laTunkamy B cucteme M3MepeHnin ABNSIOTCA aHEMOMETP, Npeobpa3zoBaTeny HanpsbkeHus (TpaHcgopMaTo-
Pbl) U Npeobpa3oBaTeniv Toka (TpaHcdopMaTopbl). YCTPOWUCTBO POPMUPOBAHUA CUrHAMOB npeaHasHauveHo ang
X nogadvun Ha PUNbLTP HUIKKMX YacCcTOT, KOTOPLIM Heobxoanm Ansl UCKIMIUYEeHWS Napa3nuTHOrO HaNoXXeHUS CNeKT-
poB (cMm. TOCT P 51317.4.7). AHanoroso-undgppoon npeobpasoatens (AU gonmkeH nMeTh paspelleHne He
MeHee 12 61T, YToDbl COOTBETCTBOBATL TPEebYyEeMOU TOUHOCTU U3MepeHUK. TpeboBaHUSA K TOUHOCTU CpedCTB U3Me-
peHnn — no Tabnuue 2.

Tabnwuua 2 — TexHun4veckne TpeboBaHUSA K U3MEPUTENBHOMY 060PYAOBAHUIO

ObopynosaHue TOYHOCTE U3MEepEeHUs [lpumeHaembin cTaHpgapT
TpaHchopmaTopbl HAMPSIKEHUSA Knacc 1.0 [OCT 1983
TpaHchopmaTopbl TOKA Knacc 1.0 [OCT 7746
AHEMOMETP + 0,5 m/c [2]
bunbTp + AUI + cuctema cbopa aaHHbIX 1 % nonHow WKanbl [3]

LingppoBas cuctema cbopa gaHHbIX NpeaHasHaveHa Afis 3anucK, BbINOJIHEHUS pacYEeTOB U XpaHeHUs pe-
3yNbTaToOB B COOTBETCTBUM C NpUBEAEHHBIMU HXKE TpeboBaHNAMU. PYKOBOACTBO MO BbIMUCIIEHUIO cpeaHeKkBaa-
paTUiecKoro s3HaueHUs1 HanpshkeHUs, akTUBHOU U peakTUBHOW MOLLIHOCTW B CUCTEME U3MEPEHUI, KaK MoKa3aHo Ha
pUcyHKe 3, NpueeaeHo B npunoxeHunn C. [Ansa namepeHnsa rapMoHUK M YaCTOTHLIX COCTaBNSAOLLUX Bonee BbICOKNX
YacTOoT MUHUManNbHada YacTtoTa BbIDOPKU AoJ1KHa ObITh He HKe 20 Kl Ha KaHan.

LacToTa BLIODOPKM CUrHana cKopoCcTW BeTpa A0J1KHa bbiTb He MeHee 1 'L,

[1na namepeHust CKoOpoCTW BeTpa A0JIKeH NPUMEHATLCS aHEMOMETP, PacronoXeHHbIN Ha YPOBHE OCU BET-
pokoJieca U HaxoaaLwMUCs BHE 30HbI BEeTPOBOIo 3aTeHeHnss BAY 1 BHe 30HbI aspoanHaMnyeckmnx cnegos. Pacno-
NnoXxeHne aHeMoMeTpa C HaBeTPEeHHOM CTOPOHbI B3Y Ha paccTodaHuK, paBHOM 2,5 AMaMeTpaM BEeTPOKoJ1eca,
oDObIYHO gaeT xopollne pesynbTaTthl. Apyrium cnocobom onpeaeneHna CKOPOCTU BeTpa Ha OCU BeTpoKoieca Mo-
XeT ObITb ee BbluUCIeHne, OCHOBaHHOE Ha M3MepeHUsaX CKOPOCTK BeTpa Ha boJiee HMU3KOoW BbICOTe, UK KOoppeKLLXS
CKOPOCTU BeTPa, U3MepeHHOW Ha roHaone, B coueTaHUK ¢ U3MepeHUsiMA MOLLIHOCTW NPU U3BECTHOW 3aBUCUMOCTU
MOLLHOCTU OT ckopocTU BeTpa. B niobom cnydae coctapnsaoLlas HeonpegeneHHOCTU MaMmepeHnin, o0YCIOBIEH-
Hasl U3MePEHUSIMIN PACNONOXEHUA aHEMOMETPA, He A0JI)KHa npeBbilaTth + 1 M/cC.

[1pumedyaHuUue— AemoMamu3upoB8aHHbIe CuUCMeMbl yrnpassieHuss rpoueccamu  pez2yruposaHus u
KOHMPOJsIsa abipabampi8aemoll SM1eKMpPUYeCcKou sHepauu, OCHOBHBLIX U 8crioMmozameribHbIX rnpoueccos B3IY sansawomces
cocmagHoU yacmbio obuel cucmemMbl MOHUMOPUH2a 8empo8ol yCmMaHO8KU, Ugparom 8aXHyH POJib 8 yrpasrieHuu
B3Y u no3801510m HE MOJIbKO [108bICUMb Kadyecmeo OOCAyu8aHUs U YPOB8eHb rpoulsodcmeeHHoU be3onacHocmu,
HO U ynyywumsb obuwyo 3chhekmugHOCMb rpoyecca 8bipabomKu 3r1eKmpu4yecKol 3Hepauu.

7.2 TexHU4YecKue XapakTePUMCTUKN BETPOINEKTPUYECKON YCTAaHOBKW

TexHndeckne xapakrtepuctukm BOY B COOTBETCTBUM C 6.2 AO0J1KHbI ObITh YCTAaHOBI1EHbI HA OCHOBaHUU TEXHU-
YeCKon gokyMeHTauwun Ha BAY, npeactaBneHHOW U3roTOBUTENEM.

7.3 KonebaHusa HanpsixeHuUs

7.3.1 O6wmne nonoxeHusn

B cootBeTCcTBUM C 7.1.2 UcnbiTyemMaqa BAY gofmkHa ObITe NogKoveHa K 3NekKTpudeckon ceTu cpegHero
HanpsbkeHus (CH). ObbIvHO anekTpudveckne cetn CH umeroT noMmmumo B3Y apyrne nepeMeHHbIe HarpysKku, KoTo-
pble MOTYT Bbl3blBaTb 3HAYNTENbHbIE KonebaHua HanpsXkeHs Ha 3axkumax BJY, rge npoBoaaTcda UsmepeHUd npiut
McnblTaHUW. KpomMe Toro, konebaHua Hanps»keHus, Bbl3aBaHHble BJY, 3aBUCAT OT XapakTepPUCTUK 3JTeKTPUYECKOU
ceTU. TeM He MeHee, 3adava 3aKknovaeTcd B MonyyYeHUU pelynbTaToB USMEPEHUN, KOTOPbIe He 3aBUCAT OT Hana-
raemMblX CeTbHO YCIIOBUWM Ha UCMbITaTeNbHOU Nnowagke. [Onsa BbINONHEHUS 3TOW 3agayu HacToALWMY cTaHaapT
yCTaHaBNMBaeT MeTod U3MepeH, OCHOBaHHbLIX Ha NpoBeAeHWN NocnegoBaTenbHbIX BO BpeMeHU HenpepbIBHbIX
M3MepeHUU Toka N HanpsbkeHus. NlamepeHna NnpoBoasaT Ha 3axkumax BAY 1 ux pesynbTaTthl UCNONb3YIOT ANA
MoaenupoBaHUAa KonebaHnM HanpskKeHUs B pacH4eTHOU CeTU NP OTCYTCTBUU UHbIX UCTOYHUKOB KonebaHn Hanpsi-
XeHuns, Kpome B3Y (CM. npumevaHue).

OnucaHue nNprMeHeHUa pacyeTHOW aneKkTpuveckou ceTu npmeeaeHo B 7.3.2. [poueaypbl USMepeHUsa Kone-
DaHWI HANPSXKEHUSI NPOBOOAT MO OTASNLHOCTU ANA PeXnma HenpepbiBHOW paboTsl (7.3.3) 1 ans onepauun nepe-
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KntoveHus (7.3.4). HeobxoanmocTb AaHHOro pasgesieHnsa obycnoBneHa TeM, YTO KonebaHna HanpsXXeHUs, Bbl3-
BaHHble BAY B ceTu Npu HenpepbIBHOW paboTe, UMEIOT XapaKTep CTaxoCTUYeCKOro Wyma, a npu onepaunax nepe-
KnoveHns BOY nMmeeT MecTo HEKOTOPOE YMCNO OrpaHNYeHHbIX Mo BpeMeHU M3MeHeHU HanpsaXxeHus.

[MTpuumeyaHne— Xord METOA4 MOAENNPOBAHNUA KONebaHUW HanpsXXeHUs ¢ UCMonb30BaHUEM PacHeTHOW
BNEKTPUYECKON CETU YCTPAaHSAET NpsiMoe BO3QENCTBUE pearibHbIX KONebaHnn HanpspkeHnst B CETU HA U3MEPEHHOE
3Ha4YeHne [03bl hrnukepa, MOXeT UMeTb MEeCTO BO3OENCTBME Ha u3aMepsaemMbln ToK BOY konebanHumn HanpsKeHus
B CETW, BbI3BAHHbLIX APYIMMWN UCTOYHMKAMWU. DTO, B CBOIO O4Yepedb, MOXET oOKasdaTb BIUAHWE HA MOAENNPOBaHHLIE
konebaHua HanpPsKEHUA B pacHeTHOW 3neKTprnyeckon cetu. OaHako, BKNaa ykKasaHHOro 3ddekra ABMAETCH HEe3Hauu-

TEMbHbIM U HE MOXET CNYXWUTb OCHOBaAHWEM AN U3MEHEHUS npoueaypbl onpeaenennsa koadduymenTta dnukepa npu
HenpepbiBHOW paboTte BJY.

7.3.2 Pac4yeTHasd aneKkTpuyeckas CceTb
Cxema pacyeTHOW aNeKTpuieckon ceTu NpedctaBieHa Ha pUCyHKe 4.

Rﬁc Lﬁc

PUCYHOK 4 — PacdeTHasa anekTpudeckas ceTb Ans mogenupoBaHus

PacueTHagqa anekTpuveckaa ceTb NpeacTtaBndeT cobon naeanbHbIM UICTOUHUK HANpshXXeHna pasa-HenTpanb
MIHOBEHHBLIM 3Ha4YeHUeM Uy(t) 1 NonHoe ConpoTUBIIEHNE CETU, COCTOSALLEee N3 aKTUBHOIO CONPOTUBNEHNSA Ry,
nocrnenoBaTesibHO CoeAMHEHHOro C MHAYKTUBHOCTLIO L. BOY npeacTtaeneHa reHepaTopoM ToKa, UMEHLL MM MIHO-
BEHHOE 3MepeHHOoe 3HaYeHne NTMHeNHOro Toka /,..(f). 3Ta npocTtas mogenbs obecnevynsaeT MogenMpoBaHHOE Ha-
NpsXKeHne MrHOBEHHOW BETUYNHOW Uy (1), paBHOE

. o1, (I
Urelt) = Uo(t) + Regiimlt) + Lgo - 2mE (1)

MaeanbHbIA NCTOYHUK HANPshKeHUS Uy(f) MOXeT ObITb co3aaH pasHbiMu cnocobamu. [pu obecneyeHUm co-
OTBETCTBUS ABYM TPEOOBaHUSIM:

a) UICTOUHUK naeanbHOro HarnpsbPKeHust He A0S KeH co3aaBaTth Kaknx-nnbdo konebaHun, 1. e. Ao3a pnukepa,
BbI3bIBAEMOI0C U3MEHEHUSIMW ero HanpsbkeHus1, AoJ1KHa ObITb paBHa HYJTHO;

D) HanpskeHne Uy(f) AOMKHO UMEThL TOT XKe pas3oBbIA yron o,,(f), 4TO N rapMOHUKa OCHOBHOW YacTOThbl U3Me-
PEHHOTO HanpsXkeHnsa. 3T1o obecnednBaeT NpaBUIbHOCTL yria pasoBoro casura mexay uUg.(f) ni . (f), npu ycno-
BV, 4TO |Ugo(f) — Uo(B)|<<u(t)]-

[na cooTBeTCTBMA 3TUM TpebOoBaHUAM HanpskeHne Uy(f) 4OMKHO BbITh onpeaenieHo Kak

Uo(t) = y2 Uy sinfoi(0)] 2)

raoe U, — cpeaHekBagpaTMyeckoe 3Ha4YeHe HOMUHANbHOrO HanNpPsKeHUs 3NeKTPUYEeCKOM CeTu.
$a30BbIf Yros1 OCHOBHOW rapMOHUKM M3MEPEHHOT0 HanpsiXkeHUss MoXeT ObITb onpeaeneH rno opmyne

Cth»w(l‘)=2ﬂ-jf(i‘)d’-‘ + Qg | (3)
0

roe f(f) — 4acToTta, KoTopast MOXKET U3MEHSTLCH BO BPEMEHMU:
{ — BpeMsda OT MOMEHTAa Ha4vana cepun NaMepeHUi;
0y — pasoBbi yron npun t = 0.
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Rs. W Ly, cnegyeT BblOMpaTh 4N nofydeHnsa nogxogsaulero oasoBoro yria noJIHOro ConpoTUBNEHUS CETU
V., TPUMEHASA CneayoLyio popmMyny

2T-f, - Lg e
_ g “fic _ Afic
tg(l'fk) — Rﬁc — Rﬁc p (4)

rae f, — HoMnHanbHasa YacToTa anekTpuydeckon cetn (50 nnm 60 Mu).

[1ouwmedyaH ue— B Poccuuckou Qedepauuu rnpuHama HoMuHasibHasa yacmoma cemu 50 [u.

[TONHYHO MOLLHOCTE TpeXdra3HOro KOpPOTKOro 3aMblKaHUA B pacyeTHOW SNeKTpUYeCcKon ceTn onpeaenstoT no
cnegyrowen dpoopmyne

U2
Sk,ﬁc — .
> w2 - (5)
\/Rﬁc T Xﬁc

[na npyumeHeHna anroputMa onpegeneHus onukepa unm nameputenbHbIX NTPUOOPOB, COrNacyoLLUXCS C
avanasoHoM naMepeHun, yctaHorneHHbIM B/ OCT P 51317.4.15, cneayeT ucnonb3oBaTh NpaBUIibHO NoaocbpaH-
HOE COOTHOLLEHWE Sy 4./S, ANA OTHOLUEHNA KOPOTKOro 3amMblkaHWA. HasHaveHne meToaa U3MepeHui, ycTa-
HoBneHHoro B OCT P 51317.4.15, cOCTOUT B TOM, UTODbLI onpeaeninTb, Bbl3bIBAET JIM KOHKpeTHOe KonebaHune
HanpskeHna aeneHune dgnukepa. Noatomy metoa, yctaHoBneHHbIn B TOCT P 51317.4.15, He obecneunBaeT
BbICOKOW TOYHOCTW NPKX ManbiX KonedbaHUaX HanpsKeHUs. YBeNUYeHHbIe 3HaveHUsa KonedbaHu HanpskeHUs
MOTYT ObITb NOJSTyYeHbl NPY YMeHbLUEHUM 3HaYeHNS OTHOLLUEHWS KOPOTKOro 3aMblkaHUa. C Apyron CTOPOHLI, eCr
OTHOLLUEHWE KOPOTKOro 3aMblkaHUA Mano, cpedHekBagpaTudeckoe sHadeHue Ug () byaeT 3Ha4YnTeIbHO OTNU-
YaTbCH OT cpedHeKkBaapaTuYeckoro saHaueHns Uy(f), YTo oKaxeT BIIUAHUE Ha OTHOCUTENbHbIE U3MEHEHNS Hamnp4-
XeHW4, Tak Kak abconoTHeIe M3MeHeHnda OyayT HOpMUPOBaHbI C NTPUMEHeHWUeM ApYroro cpeaHero 3Ha4eHus.
[na nonyvyeHna mogennpoBaHHbIX KoNnebaHUW HanpsiXkeHUs, COOTBETCTBYIOLLMX Anana3oHy naMmepeHun oninkep-
MeTpa, cnegyeT BblbpaTb 3Ha4YeHWe OTHOLLEHWA KOPOTKOro 3aMblkaHna S 4./S,,, paBHoe 20 — 50. [ina nonyde-
HUA Nydllero paspelleHna cneagyet ucrnonb3oeaTtk 6 400 knaccudpmkayoHHbIX YpOBHEW BMeCcTO 64 ypOBHeEW, Mo
[OCT P 51317.4.15. TouyHoCTE pacyeTa 3HavdeHU annTteneHoW Ao3bl onukepa P AoJ1KHa ObITe MeHee 5%.

7.3.3 HenpepbiBHad paboTta

KoathdounumeHThl 403kl oninkepa c(y,, v,) onpeaensioT B COOTBETCTBUN ¢ 6.3.2 Ha OCHOBE U3MepPeHUI 1
MoaenMpoBaHUA.

B HacTosLeM NyHKTe ycTaHOBMeHa npoueaypa onpeaeneHnd ¢ (W, V,), B NpUnioxeHn B npuesegeHa Unnto-
CTpupyoLlaga cxema.

Ona onpeaeneHus ¢ (y,, v.) NPUMEHSIIOT cneayroLlne npasuna nsmepeHni:

a) Ha 3axknmax B3Y namepsitot Tpu MrHOBEHHbIE 3HAYEeHUSA TMHENHOTO TOKa U TPU MIHOBEHHbLIE 3Ha4YeHUS
HanpspKkeHust mexxay dasHbIMN U HeUTpasibHbLIMU NPOBOAHMKAMMK (CM. TakKe npumedaHue 1):

D) YKasaHHbIe U3MepeHUs NPOBOAAT B TEYEHWE He MeHee NATHaALaTU BPEMEHHbLIX UHTEPBAaNOB NPOACIKN-
TenbHOCTEIO 10 MUH KaxkabiW. B pesynbTaTte A0TKHbI ObITh NoNy4eHbl 15 cepui MTHOBEHHbIX 3Ha4YeHUI HanpsiKe-
HUA 1 ToKa (MO NATb UCMIbITAHWUA Ha Kaxayto U3 Tpex gas). MamepeHUsa NpoBoadaT And pasnmuHbIX MHTEpPBaNoB
CKOPOCTEN BeTpa (pasHuLa rpaHUYHbIX 3Ha4YeHUN CKOPOCTU BeTpa 1 M/C) B Anana3zoHe OT MUHUMAanbHOW paboven
ckopocTh o 15 m/c. CKOpOCTL BeTpa N3MEPSAOT NpK 3TOM € ycpeaHeHnem 3a 10 MuH;

C) NPUMEHSIIOT MeTObl U3MEPEHUSI CKOPOCTU BETPaA W TpeboBaHWA K cpeacTtBam namepeHusi no 7.1.3;

d) npn npoBegeHNU N3MEPEHNIA onepaLmmn NepektovYeHNa A0MKHbI ObITb UCKITHOYEHLI, KPOME Nnepekntove-
HWUA KOHOEHCAaTOPOB, KOTOPbIe MOrYT MMeTb MeCcTO Npu HenpepbIBHOU paboTe BAY. 3HavdeHUdA Oo3bl onnkepa,
BO3HMKaIOLLEro B npoLiecce UcnbiTaHU, A0MKHbI ObITb OTPaXXeHbl B 0T4eTe 00 ncnbiTaHUsX. MIamepeHne dprinkepa
npoBoaAT Ha 3axkumax BAY B cootBeTcTBUU CTOCT P 51317.4.15 (CM. Takke NnpyumeYvaHue K 7.3.1).

NamepeHua NpoBoAsAT B COOTBETCTBUM CO CXEMOW, NMpeacTaBleHHOW Ha pUCYHKe 3, C NPUMeHEHWEM aHeEMO-
MeTpa 1 TpaHCOPMaTOPOB HANPSI)KEHUS U TOKA C XapakTepuUcTukamy no tabnuue 2. 'paHU4Hada YacTb cpecTB
N3MepEeHN HanpsKeHNA U Toka AoskHa ObITb He MeHee 400 'y (cMm. Takke npumedaHme 2).

PesynbTaTbl U3MepeHU, nonydeHHble npu pabote BAY, gomkHbl ObITb 00paboTaHbl 4Nd onpegeneHUs
kKoapuumeHTa onnkepa Kak pyHKUMKY oa3oBOro yria rnofHoro ConpoTUBIIEHUA CETU U pacnpeaeneHnst CKopoc-
Ten BeTpa. ObpaboTKy pe3ynbTaToB U3MepeHU pekoMmeHayeTcs NOBTOPUTE ANd BceX pa3oBbIX YrNOB NOMHOIo
COMPOTUBNEHNA CETU U pacnpeaeneHny ckopocTen BeTpa, ykasaHHbIX B 6.3.2 B COOTBETCTBUW C NpUBEeAEHHbIMU
HKe NpaBunamu.
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Bo-nepBbIX, onpeaenaoT KoadduuneHT go3bl onukepa anga kaxgoro 10-MmnHyTHOro Habopa BpeMeHHbIX
PAOOB HaNPsHKeHUs U Toka. [Inga aToro npoBoAdAT AEUCTBUE B COOTBETCTBUM € nepevncrneHnamm 1) — 3), Kak
VYKa3zaHO HUXKE:

1) U3MepeHHbIE AaHHble BPpeMEHHbLIX PSA0B NOACTaBNSAT B ypaBHeHWe (1) Ang nonyvyeHns BpEMEHHOro
psda ug(1);

2) BpeMeHHble psigbl Us.(f) BBOOSAT B anroputm onpeneneHnsa ao03bl nuvkepa, B COOTBETCTBUM C
[OCT P 51317.4.15 ana nony4eHus ogHOro 3HavdeHnsa anutenbHou go3sl onnkepa Fg; s, B pac4eTHOW 3N1EeKTpU-
Yyeckou ceTu gngd Kaxkagoro 10-MyUHyTHOTo psga UsMepeHun;

3) onpeaensaoT Ko PUUUEHT A03bl brnKkepa Ang KaXKaoro paccHnutaHHOro aHavyeHus ao3bl rnkepa,
NPUMeEHAA popmMyny

Sk fic
C(W i) =Fst fic - S, (6)
rae S, — HOMUWHanbHagd nonHaga MolHocTe BAY,
Sk fic — NONMHas MOLLHOCTb KOPOTKOro 3aMblkaHWSA pacyeTHOW 3MeKTpUYecKon ceTn (CM. TakKe npume-
YyaHue 3).

Bo-BTOpPbLIX, ANS K&XXA0ro UHTepBana CKOpoCTeEN BeTpa onpeaendatoT BECOBOW KOSPULIMEHT ANdA NpuBeae-
HUA NoNyYeHHOW YacToTbl BO3HUKHOBEHUA KOS ULMEHTOB 03kl oJIKepa B COOTBETCTBME C MPUHATLIM pacripe-
neneHnem CKopocTu BeTpa. [lns 3Toro NpoBoAsiT AeUCTBUS NO nepevncneHmnsm 4) — 6), Kak ykazaHo HUXKe;

4) B COOTBETCTBMM C 6.3.2 4aCTOTY NOSIB/IEHNSI CKOPOCTENW BETpa B /-M MHTEpBane ckopocten f,; onpeae-
NS0T B COOTBETCTBUM € pacnpegeneHnem Penes

2 2
_ o Vj_055 B T Vf-|-0,5
fyi =exp|— ( v ) exp| — ( v ) | (7)

rae v;— 3Ha4vyeHue CKOPOCTU BeTpa, COOTBETCTBYIOLEee cpeaHen Touke /-fo MHTepBana;
Vv, — pacyeTHasi cpeaHerogoBas CKOpOCThL BeTPa;
5) haKkTU4EeCKyo YacTOTY NOABNEHUSI U3MepPeHHbIX KO3 ULNEeHTOB A03bl onvkepa B /-M UHTEPBaNe CKopo-

cTeu BeTpa f,,; onpeagensanT no gopmyne

fm,f_ Nn; : (8)

rae N, j— 41cno n3mepeHHbIX 3Ha4eHun koadpdpuumeHTa go3bl pnnkepa B /-M MHTepBare CKopoCcTU BETPa;
N_ — obLlee 4ncno nsmepeHHbIX 3HadveHN KoadduumeHTa gosbl hrinkepa;
6) onpeaensoT BeCOBOW KO3PULNEHT AN KaXXAoro MHTepBana cCKopoCcTy BETpa B AManasoHe CKOPOCTEN
BETPa OT V.., M 15 M/C (Npn pasHuLE rPaHUYHBIX 3HAYEHW CKOPOCTU BeTpa 1 M/C) NoACTaHOBKOW pacCHUTaHHbIX
3HadeHun f,; n f,,; B opmyny

fy i
Wi=¢ (9)

OnpeaensaoT BeCOBOE MHTErpanbHoe pacnpeaeneHne namepeHHbIX 3Ha4eHU KoadpuLIneHTa 403kl -
Kepa U koapdnuneHT gosbl pnukepa c(y,, v,) kKak 99-1n npoueHTUNb 4aHHOro pacnpegeneHud (CM. npumeYa-
HUA 4 1 5) No NpaBuiaMm, yKka3daHHbIM B NepednucneHuax 7) — 9), npueeaeHHbIM HUXKE;

/) onpeaensioT B3BELUEHHOE UMHTerpanbHoe pacnpegeneHue Pr(c<x) s3HadeHuin KoaddpuuneHTa 4o3abl
donvkepa no dpopmyne

Npin
ZWI 'Nm,f,C{x
Pr(c < x) = I:h}bfn | (10)
Z1Wf Ny ;
j=

rae Ny, o< — YMCNO 3HAYEHNN KoappuumeHTa Ao3bl Prnkepa, MeHbLUIMX UMK paBHbIX NO BEMNYNHE X B /-M
NHTEepBale CKOpOoCTeN BeTpa;
N,,, — obLlee YnCno NHTepBanoB CKOPOCTEN BEeTPa,;
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8) onpenensitoT KoappnUneHT ao3bl dnnkepa kak 99-1 NpoLeHTUNb B3BELLEHHOMO MHTErpanbHOro pacnpe-
aeneHunsa saHadveHU KoadurumneHTa ao3bl onnkepa.

Ldencteua no nepeyncneHnam 4) — 8) WNNCTpUpOoBaHbI B MpUnoXeHnn B, noapasgen B. 3.

OnntenbHyo go3y oninkepa paccuUMThIBaAOT Kak 3HadyeHne KyoOn4yeckoro KopHa U3 ycpeaHeHHOU CyMMBbI
KyoOoB 12 nocnegoBaTeNbHbIX 3HAYEHUNU KpaTKOBpeMeHHOW A03bl bInKepa. YUnUThIBas, YTO (PJIMKEpP, Bbl3bIBae-
MbI BJY, aBnaeTtca oyHKUMEW CKOPOCTU BETPA, W UYTO XapaKTepUCTUKM BETPOBOMO NOTOKa ¢ OONbLLLIOW BEPOATHO-
CTbHO MOTYT COXPaHATE CBOE 3HaYeHWe B TeyeHne 2 4, BeCbMa BEPOSITHO, UTO 12 nocneaoBaTefibHbIX KpaTKOBPE-
MeHHbIX 3Ha4YeHn go3bl prinkepa obyayT paBHbIMU. CrnegoBaTenibHO, Anda BAY KoapduuMeHT a4o3bl orinkepa npu
anuTenbHou paboTe byaeT paBeH 3Ha4YeHWIo KoadunumueHTa, COOTBETCTBYIOLLEro KpaTKoOBPEMEHHOMY 3HaYEHUIO.

[TpumevaHuns

1 Ecnu He npeacrTaBnseTcs BO3MOXHBIM U3MEPUTb HANPSXXEHUS MeXay PasHbIMU N HENTParbHbIMXU NMPOBOAHU-
KamMu, crieayet U3MepuUTb NMMHENHbIE HaMPSKEHNA U paccunuTaTbh HaNpsKeHusa mexay pasHbiMU U HENTPanbHbIMU MPO-
BOAHUKAMU HA OCHOBE N3MEPEHHbIX NIMHEUHbIX HanpsiXXeHun no dpopmynam:

Uqo — Ugq

U,= 3 ,
Uoz — Uqo

u2 — 3 L
Uszq1— Uojg

Uq = 3 ,

roe uq, Us N Us — MIHOBEHHbIE HaMNpPsKEeHUs1 Mexay PasHbIMU U HENTPAbHbIMU NMPOBOAHUKAMM;
Uqo, U3q1 U Up3 — MIHOBEHHbIE NTMHEUHBIE HaNPAXEHUSA.

2 Anroputm namepeHus gosbl hnukepa, npuBeaeHHoin B f OCT P 51317.4.15, ocHOBaH Ha onpeaeneHun cpegHe-
KBAgpPaTUYECKOro 3HaveHus uy.(f), a 3atem UCKNYeHnn konedbaHmm ¢ Jactoton cebiwe 35 [y, OgHako B HACTOALWEM
craHgapTte ansg namepeHust 4o3bl pnukepa npu HeENpepbiBHOW paboTe yCTaHOBMEHA MUHUMAIbHAS 4acToTa UCKMoYe-
HUA coctasnsawwmx 400 U, cooTBETCTBYOWAA MUHUMAaNbHOW YacToTe BblIbopkn 800 'y. PesynbTaTel 06paboTkm nony-
YEHHbIX MPU N3MEPEHUAX AaHHbIX NMokKasanu, 4Tto vyactota Bblbopkm 800 U obecnevymBaeT nonyyvyeHne cornacyowmxcs
pe3ynbTaToB. bonee HM3Kkas 4Yactota BbIOOPKM YMEHbLUAET TOYHOCTb U3MEPEHUs Da3oBOro yrina OCHOBHOW rapMOHUKN
N3MEPEHHOIO HanpspkeHus o, (1).

3 [llosicHeHus1 K hopmyne, onpegensatowen KospdnumeHT 4o3bl hrnkepa, npuBeaeHsl B npunoxenun B (B.4.1).

4 TlpnmeneHne 99-ro npoueHTUNS 0OYyCNOBNEHO TEM, YTO NPeAenbHO AoNycTUMasn go3a dnmkepa 0bblMHO COOT-
HOCUTCS1 C STUM MPOLEHTUNEM.

5 B cootBetctBUM ¢ 6.3.2 KO3hDuumeHT A03bl dnukepa c(yy, V,) OOIMKeH ObiTb onpeaeneH Ans 3HaYeHun
v, = 6 Mm/c, 7,5 Mm/c, 8,5 m/c n 10 m/c cooTBeTCTBEHHO. W3mepeHusi, B COOTBETCTBUM C TPebOoBaHMAMWN HACTOSILLErO
bazaena, NPoBoOasAT MNMPW 3HAYEHUSAX CKOPOCTU BETPa, He npeBbiwatwowen 15 m/c. [NpuHaB pacnpeaeneHmne cKopoCcTen
BeTpa no Panew, MOXHO onpeaenutb, YTO CKOPOCTb BeTpa, paBHasa 15 m/c, cootBeTcTByeT 99-My NPOUEHTUINIO Ans
v, = 6 M/c, n 96-my, 91-my n 83-my npoueHtunam gna v, = 7,5 m/c, 8,5 m/c n 10 m/c cooTBETCTBEHHO. XOTA C{Yy, V,)
onpeaensitoT COrnacHo HacTosilweMy pasgeny kak 99-n npoueHTunb Habopa AaHHbIX, OH TakKke MOXeT OblTb NpeacraB-
neH bonee HU3KMMKU NPOUEHTUNAMKU AN pacnpegeneHnin ckopocten setpa no Panet npn = 7,5 m/c, 8,5 m/c n 10 m/c,
4YTO MOSICHAETCH B npunoxeHuu B, nogpaszgen B.3. CuuTtaror, 4YTO HeonpeaeneHHOCTb UW3MEepPEeHUN PaKTU4YEeCKUX
NPOUEHTUNEN HE TPebyeT BLINONHEHUS U3MEPEHUN NpKU BONee BbICOKUX CKOPOCTAX BETpa ANns yBenundeHmsi Habopa
OaHHbIX, obecneunBarowmx 99-n npoueHTUNb TaKke gna v, = 7,5 m/c, 8,5 m/c n 10 Mm/c, Tak Kak 3To NpUBELET K 3HAYUTEIb-
HOMY YBEIMYEHUIO MNPOAOINKUTENBHOCTU Tpebyemoro nepunoga ncnbitaHnn. OaHaKo AO0NycKaeTcs Nnpu npUMeEHEeHUn
TpeboBaHMN HACTOALWEro craHgapTa NpPoBOAUTL M3MEPEHUs ANl CKOPOCTEN BeTpa CBbiwe 15 M/C ¢ uenblo yny4dleHus
TOYHOCTW onpeaenenuns ¢ (Y, v,) ansa v, > 6 Mm/c.

7.3.4 Onepauuun nepeknroyeHnn

[na kaxkgoro Buga onepaunm nepekrodeHns, ykasaHHbIX B 6.3.3, 40XKHO ObITb YCTaHOBIIEHO MakcUMarb-
Hoe Yncno onepaunm nepekntodeHnsa Nyg,, U Nqjog,, Ha2 OCHOBE AOKYMeHTauUnu, npeacTaBneHHoOW N3roToBUTENEM.
Ecnn nsrotosutens BAY He npeAcTaBun 3TU AaHHbIE UNU HE MOXeT obecnednTb 4O0CTaTOYHOCTb TEXHUYECKUX
XapaKkTepuUcTUK cucTtemMbl ynpaesneHna BIY anga noarsepXaeHUda npegocTaBieHHbIX JaHHbIX, peKoMeHayeTCo
NPUHATL cregyrolme npasuna:

a) nyck BAY npun MuHUmMansHon pabodeit ckopocTtu: Nqy,., = 10 U Nysy,, = 120;

b) nyck BAY npu HOMUHanNLHOW ckopocTu U Bblwe: Ny, = 1 U Nysg,, = 12;

C) XyALunK crnydan nepekntodeHns mexay reHepatopamu: Nqig,, = 10 U Nyop,,, = 120.
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Ona onpepgeneHnsa koapdnUMeHTa UCKaXKeHUA HanpskeHus K, (y,) U warosoro kosdpduuneHTa Oo3bl
dbnnkepa kq(y,) NpOBOOAT USMepPeHUd, nocneayoLlee MoaenMpoBaHie U BblUMCeHUA O KaK40ro Buaa onepa-
LA NepeknoYveHns, ykasaHHbIX B 6.3.3.

B HacToqawemM nogpasgene nsnoxeHa metogunka onpegenernusd kK, (y,) v K:(y,), B npunoxeHnn B, nogpas-
aen B.2 npuBeaeHbl NOSACHEHUS.

[Tockonbky TpeboBaHs 6.3.3 a) 1 6.3.3 b) npeaycMmaTpuBaloT NpoBeaeHWe onepaLnii NepekntoYeHUs Npn
KOHKPEeTHOW CKOPOCTU BeTpa, 3agada Ucnbitatens CoCTOUT B onpedeneHnn ycroBUM NepekioyeHnd, COOTBET-
CTBYIOLLUNX 6.3.3 €). XyALLUWUA BapuaHT NepeKknoveHnst MOXET ObITh BbISIBNEH HA OCHOBE OLIEHKM KOHCTPYKUUK B3Y.
Ecnu no pesynbtatam U3ydeHna KOHCTpyKUMK BOY He yaaeTca yCTaHOBUTL XyALLUWMW BapuaHT, A0NyCcKaeTca Npo-
BECTU U3MEPEHUHA B COOTBETCTBUM € 6.3.3 C) (CM. TakxKe npumMmevaHue 1B 6.3.3).

Ona onpegeneHnsa koshdmumeHTa UCKaXKeHUA HanpsbkeHns K, (v, ) U Wwarosoro koadodurumeHTa aosbl onn-
kepa K¢ () TPUMEHSIOT cneayoLue npasuiia UsMepeHui:

1) Ha 3aknMax B3Y n3aMepsaroT TPU MIHOBEHHbLIX 3HAYEHUS TMHENHOTrO TOKa U TPU MITHOBEHHbLIX 3Ha4YeHKS
NUHENHOTo HanpshKeHUs;

2) N3MepeHns NpoBoaAT B TedeHWe neproda BpemeHn T,, 0CTaToOuYHO ANNTENbHOro, YTobbl 0becneunTsb
3aBeplUeHne nepexogHoro npolecca onepauuy nepeknioveHus, U, BMecTe ¢ TeM, orpaHM4eHHOro — Ans UCKIHo-
YeHUSA BO3IMOXKHbIX KorebaHU MOLLHOCTU, BbI3BaHHbLIX TYPOYNEHTHOCTLIO;

3) npoLeaypy namepeHnii NOBTOPSOT NSITh pas, YTODLI 0becneynTs penpe3eHTaTUBHOCTL PE3YbTAaTOB U3ME-
PEHUN NPUMEHNTENBHO K HOpManbHbIM YCpeAHEHHbLIM YCIOBUSAM;

4) CKOPOCTbL BETPA U3MEPAIT B cOOTBETCTBUU € 7.1.3. CKOPOCTbL BETPA, YcpeaHeHHasa 3a Nepuoa BpeMeH!
1 MWH, OOIMKHA NpK onepauun nepeknoyeHns bbiTh B Npeadeniax + 2 M/c oT TpebyemMon CKopoCcTU BETpaA.

NamepeHna NpoBoAAT B COOTBETCTBMM CO CXeMOW, NpeacTaBneHHOW Ha PUCYHKe 3, C UCMONb30BaHNEM
aHeMoMeTpa, TpaHCPOPMaTOPOB HaNPSXKEHUA U TOKa C XapaKkTepUcTUKaMn, ycTaHOBITIEHHbIMK B Tabnnue 2. Hac-
TOTa cpesa npu N3MepeHnn HanpsbkeHns 1 Toka gosmkHa obiTe He MeHee 1500 Iy (em. npumedanue 1). Ana BAY ¢
YCTPOWCTBOM NMMaBHOTo Nycka Un MHbIM cpeACTBOM 3(pPEKTUBHOMO orpaHnYeHUs NyCKOBOIO TOKa peKkoMeHayeT-
CHA HACTPOUTb TpaHcopMaTopbl Ha TOK, NPeBbILLaoLLINA HOMUHaNbHLIM TOK B 2—4 pa3sa. [lnsa BJY be3 orpaHunye-
HU MYCKOBOIo ToKa pekomMeHayeTcs TpaHcopMaTopbl TOKa HACTPOWUTE Ha TOKK, NpeBbIllaroLne HOMUHaIbHbI
ToK B3Y B 10—20 pas.

Pe3ynbTaThl U3MepeHU A0S KHbI ObITe 06paboTaHbl A4nda onpeaenieHna kKoadpduUneHTa UCKaXKeHUs HanpsA-
XXEHUSA N LLAroBoro koaddnumeHTa gosbl pnuvkepa, YTo BbIMOMHAKT KaK yKka3aHo HUXKeE.

1) IamepeHHble BpeMeHHble paabl 00beanHAT AN4A NoSlydeHUa BpeMeHHbIX pAA0B HaNpshKeHUs U, (f).

2) MogennpoBaHHbIE BPpeMEHHbIE PAabl HANPSKEHUS Ug.(f) cneayeT BBECTU B anropuTM BelMUCNEHNA dSTN-
kepa B cooTBeTCTBUN C T OCT P 51317.4.15 anga nony4vyeHUst 0gHOro 3HaveHUa KpaTKoBpeMeHHOW A03bl onnkepa
Pt fic B pac4eTHOW 3MeKTpUYECKOoN CeTn ANA KaKaoro BpeMeHHOro paga Uyg.(f). [na kaxgoro cnyvas oyaer
nonyd4eHo 15 3Ha4YeHUN Pg; g, T. €. N0 NATb Pe3yNbTaToB UCMbITAHNK ANA KaXaou U3 Tpex as.

3) BblumcnaoT warosbiv KoapduumeHT Ao3bl prinkepa k() (CM. Takke npumedaHnsa 2 1 3) no popmyne

S«
ki(Wi) = 135 ~5. Petae To™". (11)

4) BblumncnaoT KOSOULNEHT UCKaXKeHUA HanpskeHUa K, (y,) no popmyne

L], U .. S, «
ku(Wk):\/g ﬁc,maxun fic, mix g:c | (12)

rae Use min — MWHMManbsHoe cpeHeKkBaapaThnieckoe 3HaveHWe HanpsbkeHNs B pacyeTHOW 3NeKTPUHECKOU CeTu
3a 0guH nepunog onepaunm NnepeknoYeHns,
Ufic max — MakcumanbHoe cpeHeKkBagpaTnyeckoe 3Ha4ueHe HanpshKeHns B pacHeTHOWN 3N1eKTPUYECKON CeTH
3a OJWH nepunoa onepaLnn nepekntoyeHns (CM. Takke npumedaHue 4).
5) [lns1 waroeoro koagpduumeHTa Ao3bl onvkepa U KosuLUNeHTa NCKaXKeHUS HanpsbKeHUs onpeaensitoT
X cpegHee 3HayeHWe Ha ocHoBe 15 ncnbiTaHun.

[TpumMmevaHuns

1 Onsa obecnevyeHnst NpaBuIibHOIO y4eTa rapMOHUK, HEYCTOMYMBBLIX W3-3a OYHKUMOHUPOBAHUSA YCTPOUCTB
NI1aBHOrO nycka, Mnpu onpegerneHnn KospduumeHTta WUCKaXeHUs HanpskeHUsd U WwaroBoro koadpdunuymeHta gossol
dbnukepa vactorta cpesa gomkHa bbiTb He meHee 1500 'y (cm. Takke npumedanme 2 B 7.3.3).

2 Popmyna ana onpegeneHus waroeoro koadduvumeHTta gosbsl orvkepa npumeegeHa B fOCT P 5§1317.3.3,
NOSICHEHUA NpUBeAeHbl B NpunoxeHnn B, nogpasnen B.4.
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3 Ho3y onukepa Pgg. ONpeaensitoT 3a nepuog BpemeHu 1.
4 [losicHeHus K hopmyne, onpegensaowen KoIMMPMUUUEHT WNCKAXKEHUS HamnpspKeHus, nNpuBedeHbl B NPUITOXKE-
HUM B, nogpasaen B.4.

7.4 FTapMOHMKMN TOKA, UHTEPrapMOHUKK U cocTaBnsoLMe 6onee BbLICOKUX YAaCcTOT

XapakTepucTuKkn cosgaBaemMbixX BIY rapMoOHUK TOKa, UHTeprapMoHUK M COCTaBNALWNX Doree BbICOKUX
YacToT NpW HenpepbIBHOW paboTe A0JKHLI ObITb M3MepPeHbl U oTpaXeHbl B oT4eTe 00 UCNbITaHUSIX B COOTBET-
CTBUN C 6.4.

PesynbTathl U3MepeHUN A0MKHbI OCHOBLIBATLCHA Ha HabntogeHUsIX, NPOACMKUTENBHOCTL KOTOPLIX COCTaB-
naet 10 MUH ANa Kaxkaoro MHTepeana akTMBHOM MOLLHOCTU (CpeaHMUM TodkaMn MHTepBanos asnaoTca 0, 10, 20,
..., 100 % P,, Kak ykazaHo B 6.4) 1 COOTBETCTBOBATbL YCIOBUAM MUHUMASTbHbBIX BO3MYLLEHWA, BbI3BAHHbIX 3/1EKT-
PUYECKOW CeThblo, K KOTOPpOoU noakntoveHa BAY. MeTog namepeHUa AomKeH COOTBETCTBOBATL YCIOBUSAM paboThl
B3Y ¢ y4eTOM TOro, Yto 3HauYeHUda co3gaBaeMblX rapMOHUK ToKa OyayT UBMEHSATLCA ¢ NepUoANYHOCTLIO HECKOSTb-
KO CeKyHA.

PesynbTaThl U3MepeHUN, Ha KOTOPbLIE OKaszanu BNUAHWE NMOMeXU, AeUCTBYIOLLME B 3NEKTPUYECKOW CeTN,
MCKNoYaloT.

[Ona kaxxgoro n3 10 %-HbIX UHTEpPBaNoOB MOLLHOCTU A0/ MKHBI ObITh NONy4YeHbl He MeHee 9 BpeMeHHbIX PAOOoB
n3amepeHnn anntenbHocTbo 10 MUH, cogepXXallux pesynbTaTbl USMepeHUU MIHOBEHHbIX 3Ha4YeHUKM Toka (No Tpu
N3MEPEHUA Ha Kaxkayto N3 TpexX dhas).

NamepeHnsa U rpynnmpoBaHue cnekTpanbHbIX KOMMNOHEHTOB A0J1KHbI ObITh NPpoOBeAeHbl B COOTBETCTBUN
clOCTP51317.4.7. HeobxoaumocCTk rpynnupoBaHns peaynbTaTtoB uamepeHnn no f OCT P 51317.4.7 obycnos-
neHa TeM, YTO U3MepeHna NPoBoAAT NpK pNyKTyUpyroLemM UCToUHKKe. INpumMeHaloT cpeacTea 3MepeHnsa Knacca
TouHOCTU | B cooTBeTCcTBUN C T OCT P 51317.4.7.

[1pn npoBeAeHUN 3MepPeHU B 3Heprocuctemax dyactoton 50 'y, oCHOBHOW MHTepBa BpeMeH M3aMepeHns
aomkeH obITh 10 NnepnoaoB YacToThl CeTU, B sHeprocuctemax Yactoton 60 'y — 12 nepuoaos. AnuTensHOCTL
N3MEPUTENBHOIO OKHA A0JIKHA ObITh YKasaHa B 0T4eTe 00 UCMbITaHUAX (CM. NPUNOXeHne A).

[[apMOHUKKM TOKa Noboro nopsaaka, coctaenarowme meHee 0,1 % 1., He ydnTbiBaloT.

[ns namepeHns 3HaueHn Toka NPUMEHSIIOT ANcKpeTHoe npeobpazoraHne Oypbe (ANP) ¢ npsamMoyrofibHbI-
MU BeCOBbIMW pYHKLIMAMK. CneunanbHble BecoBble PYHKUMK (XeHHUHIa, XSMMUHra) He NPUMEHSIIoT. 3HaYEeHUS
aKTVUBHOW MOLLHOCTU AOMKHbI ObITh onpeaeneHbl Npy TOWU XXe ANUTeNTIbHOCTU U3MEPUTENLHOIO OKHA, UTO U rapMo-
HUKU ToKa (cM. TOCT P 51317.4.7).

[[apMOoHMYecKne cocTaBnswoLlme Toka Ao 50-ro nopsagka rpynnupyoT 4ng nonyvyeHusa rapMoHUYeckUx noa-
rpynn B cooTBeTCTBUUN CTOCT P 51317.4.7, nodpasders 5.6 (CM. npuMeyaHume).

CyMMapHbIN KO3 PUUMEHT rapMOHUYECKNX cocTaBnsAoLWKMX Toka (THC) BbluUCAOT No oopmyne

50
> I
THC = Y1=2_ 400 (13)
I
raoe [, — cpegHekBagpaTudeckoe 3HayeHe rapMoHUYeckon noarpynnel Toka nopgaaka h;
1, — HOMWHanbHOe 3HaveHne Toka B3Y.

NHTeprapMoHMKK ToKa YacToToM HKe 2 Kl L, A0MKHBI ObITe CrpynnpoBaHbl And noiyvYyeHUa MHTeprapMoOHU-
Yeckmnx noarpynn B cooTBeTCcTBUN CTOCT P 51317.4.7, npunoxeHue A, oopmyrna A.2.

HacToTHble cocTaBnsiloLMe ToKa DoSiee BbICOKUX YacToT (HacToToM OT 2 A0 9 KI'L) N3MEPSAIOT U rpynnnpyroT
B cooTBeTCTBUN C T OCT P 51317.4.7, npunoxeHue B, goopmyna B.1 (peaynbTaTbl ANCKPETHOTo npecbpaszoBaHUg
dypbe rpynnupytoT B ydacTkax YactoTt 200 'y).

B otyeTe 00 ucnbiTaHuax gnga kaxgoro 10-MUHYTHOrO NMpoMeXxyTka BpeMeHW HabnogeHUn 1 Kaxkaoro
10 %-Horo nHTepBana akTUBHOW MoLLHOCTY BAY yKkasbiBaloT pe3ynbTathl U3aMepeHu, yepeaHeHHble Ha MHTepBa-
ne spemMmeHun 10 MUH B Ka)XAoW NON0Ce YacToT, BKoYaa rapMoHuyeckmne nogrpynnsl, UHTeprapMoHU4ecKkne noa-
rPynnbl U cCOCTOBNAOLLME Bonee BbICOKMX YacToT.

[[apMOHUKK HANpkeHUsa, n3aMmepeHHbIe B Npolecce UCMbITaHUA, Takke A0MKHbI ObITh yka3aHbl B oT4eTe 00
McnblTaHUAX. [ apMOHUKN HaMPsKeHUS Ha 3axkumMax BAY namepsatoT B cooTBeTCTBUN C T OCT P51317.4.7. B oT4eTe
00 UcnbITaHUAX AOJKHbI ObITb OTpa)eHbl cpegHue 3a 10 MUH 3Ha4YeHUA cyMmMapHOro koadpdpunumeHTa rapmMoHU-
YecKUX cocTaBnsaroWmMx HanpskeHUa (cM. FOCT P 51317.4.7).

[TpnmedaHune— MeTogbl OLEHKN rapMOHMYECKNX NoArpynn HanpsbkeHuns npueeaeHsl B T OCT P 5§1317.4.7,
rnoopasoderst 5.6.
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7.5 Bo3gencrteue npoBanoB HanpsXXeHUs

Peakunn B3Y Ha KpaTkoBpeMeHHbIe NpoBanbl HAaNPsXKeHW B 3J1EKTPUYECKOU ceTH, ykaszaHHble B Tabnuue 1,
onpeaensoT U oTpaXKkaroT B oTveTe 00 UCMbITAHUAX B COOTBETCTBUM C TREDOBAHUAMU 6.5. YCTaHOBMNEHHbIE peaKUni
OOJMKHbI BKNoYaTh B cebd namepeHHble psaabl 3Ha4YeHUN akTUBHOWU U peaKTUBHOW MOLLIHOCTW, akTUBHOIO U peak-
TUBHOIO TOKOB N HaNpshXkeHUs Ha 3axkumax BAY B NpoMeyTke BpeMeH 0T MOMeHTa, HenocpeacTBeHHO npedlue-
CTBYIOLLIEro Havany npoBana HanpsXkeHud, 40 MOMeHTa npekpalleHua ero sos3aenctemsa Ha BAY. [pu aToM pabo-
UM pexxum BAY 1 cKopoCThL BeTpa ¢ ycpegHeHneM Ha nHTepBane spemMeHn 10 MUH gOMKHbI ObITh OTpaXKeHbl B
oT4yeTe 00 UCMbITaHUSIX.

3Ha4YeHUs1 aKTUBHOW U peakKTUBHOW MOLLUHOCTU, aKTUBHOIO N PE€aKTUBHOIO TOKOB, a TakkKe HanpsiXKeHUs OoI-
XXHbl ObITb NpUBeAEHbI AN KaXaoro nepunoaa vactoTbl anektpudeckon cet (50 unm 60 ') n namepeHbl Kak
OCHOBHbIE rapMOHUKK NMPSAMOW NocrnegoBaTernbHOCTU B COOTBETCTBUK C NpunoxeHuem C.

McnbiTaHne cneayeTt npoBoauTsh Ang BAY, paboTtatollen B AByX gManaszoHax molwlHocten:a) ot 0,1 P,
0o 0,3 P,; b) bonee 0,9 P,,.

McnbiTaHKMA NPOBOAAT B COOTBETCTBUU CO CXEMOW, NpeacTaBneHHOW Ha pucyHKe 5. [poBanbl HAanpsXKeHUs
CO30al0TCHA UMNTATOPOM KOPOTKMX 3aMbIKaHUW, KOTOPbLIN coeauHsieT ABa UNK TpU pasHbIX NpoBoada C 3eMIen
Yyepes CoONnpPoTUBNEHUSA UM coeaNHSET ABa UNU TP pa3HbIX MPOBOAA BMECTE Yepes3 CONPOoTUBIEHNUS.

B3Y

PucyHok 5 — Cuctema ¢ MMUTaATOPOM KOPOTKUX 3aMblKaHUW 4115 NMPOBEPKY
peakumun B3IY Ha KpaTKOBpPEMEHHbIE NPOBallbl HAMNPSXKEHUS

[TonHoe conpoTuBneHue Z, npegHasHavyeHo Anda orpaHu4veHusa BO3OEUCTBUSA KOPOTKUX 3aMblKaHUN Ha
BNEeKTPUYECKYIO CeTb, K KOTOPOU nogknodaeTca BAY. 3HadeHMe cONpoTUBMNEHUA OOMKHO BbIOMpATLCA Tak,
YTOObI NPU BbINONHEHNU UCMLITAHWUK C NPOBaNOM HanpshPKeHUs He BO3HUKaN HegonycTUMbIe CUTYaLINK B 3NTEKTPU-
YeCKOW ceTu, K KOTopoW nogknodeHo B3AY, K, B TO e BpeMs, YTODObI OHO He oKa3bIBaso CYLLEeCTBEHHOIO BIIMAHUSA
Ha nepexogHbl Npouecc B BAY. [1o npoBeaeHUA UCNbITAHUK U NOCTE NX 3aBepLUEeHUA CONpoTMBIeHne Z, 3aMbl-
KaeTcs HaKoOPOTKO.

[TpoBanbl HANPSPKEHNA cO34ar0TCA NpY 3aMblKaHUKW Ktova S. 3HadeHne Z, A0MKHO BbIDUpaTLCd Tak, YToOb!
NONy4nTb NPoBanbl HAMPSPKEHUSA, yKazaHHble B Tabnuue 1, npu oTkNoveHU B3AY OT anekTpuieckon ceTu.

3Ha4YeHUa conpoTUBNEHUN Z4 U Z,, KOTOPble UCNONb3YIOTCA NPU UCMIbITAHUAX, AOIMKHbI ObITh YKa3aHbl B
oT4yeTe 0D UCMbITaHUAX B pa3aene, cogepkallem onucaHue npumMeHaemMoro UcnbitatenbHoro obopygosaHus.

1oy npuMeHeHnK Kntoda S AoJ1KeH ObITb 0becnevyeH TOYHbIN KOHTPOSb BpeMeHW NogKNtoYeHUs 1 OTKIHoYe-
HUA Z, ANA BcexX TpexX UK ABYX (pasHbIX NMpoBOAHUKOB. B kadecTBe Krova MOXET UCMONb3oBaTbCA MexaHu-
YeCKUW npepbiBaTenb UK CU10BOE SNEKTPOHHOE YCTPOUCTBRO.

Ha 3HaueHus HanpsbkeHus, ykaszaHHble B Tabnuue 1, MOXeT oKasaTb BNnusiHue paboTta B3Y, ogHaKo B COOT-
BETCTBWMWN CO CXEMOW, NpUBEeAEeHHOW Ha pUCYHKe 5, TpebyeTca, UTobbl BOY HaxogMnack B OTKIHOYEHHOM COCTO4A-
HW. @opMa NpoBana HanpsaXkeHUs npu oTknYyeHHoW BAY agomkHa coOoTBETCTBOBATL ACNMYCTUMbIM OTKITOHEHUAM
doopMbIl, yCTaHOBNEHHbLIM Ha pUCYHKe 6. [ANnTenbHOCTL NpoBana HanpsKeHUs1 U3aMepsoT OT MOMEHTa 3aMblKaHUS
Krnodva S Ao ero pasmblkaHuns. onycTumble BpeMeHHble OTKIIOHeHUA popMbl NpoBana HanpsiXXeHUs, npeacTas-
NeHHble Ha PUCYHKe 6, y4UTLIBAOT BO3IMOXHbIE 3adepXXKM B paboTe Knw4va S U To, YTO HanpsXXeHne npamon
nocrneagoBaTesIbHOCTU He NadaeT U He HapacTaeT MTHOBEHHO, a UBMEHSIeTCS NOCTENEHHO.
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HanpsikeHune

+5 % + 10 %

PucyHok 6 — [lonyCcTumble OTKIMOHEHUS (POPMbI NpoBana HanpsKeHus

[TpunmedaHnue—VceneiTanna B3Y npoBogdaT B AByX AgnanasoHax mowHocten: a) ot 0,1 P, oo 0,3 P, (ans
onpegenenna peakumn B3IY npu Hambonee BeposATHOM pexume paboTbl B 3aBUCMMOCTU OT XapakTepUCTUK BETPA);
b) 6onee 0,9 P, (ans onpeaeneHnsa peakumn BIY npu Bonee XeCcTKoOM pexunme).

7.6 AKTUBHasa MOLWWHOCTb

7.6.1 MakcumanbHana usmepeHHas MOLWHOCTb

3Ha4YeHUa MakcuMalibHOW U3MePEeHHOW MOLLHOCTU AOCMKHbI ObITE onpeaerneHsl N oTpaXeHbl B oT4YeTe 06
MCMbITAHUAX B COOTBETCTBMM € 6.6.1 B BUAE 3HaYeHUN Pyyy (YepeaHeHue 3a 600 ¢), Py, (ycpeaHeHue 3a 60 c) 1
Py (ycpeaHeHue 3a 0,2 c). [Nopagok namepeHnin ykasaH HUxe.

NamepeHnsa NpoBoasAT TONMBKO B NpoLiecce HenpepbIBHOW paboTel BAY.

AKTVUBHYH MOLLUHOCTb N3MEePAIOT Ha 3axkumax B3AY.

NamepeHnsa nNpou3BOoOAT Tak, 4YToObl ObINKM Nony4vyeHbl HE MeHee MATU BPpeMeHHbIX PAA0oB 3HaYeH NI
MOLLHOCTW Ha MHTepBase BpeMeHn 10 MWUH ANa KaXXaoro MHTepeBana cKopocTel BeTpa (C pasHuuen rpaHUYHbIX
3HaveHun 1 M/c) Mexxay MMHUMarnbHoW pabodein ckopocTbio 1 15 M/cC.

CKOPOCTL BETpa U3Mep4datoT Kak cpegHee 3HadvyeHue ¢ ycpegHeHnem 3a 10 MuH B cooTBeTCTBUN C 7.1.3.

NamepeHHble 3HaveHns MolHoCTU yepeaHawT 3a 0,2 ¢ n 60 ¢ ¢ noMoLlbto 610Ka BbIMUCIEHUS CpeaAHUX
3Ha4YeHUN.

3HaveHune Py , onpeaenatoT Kak HanbonbLuee 3Ha4eHne 13 Ynucna 3anncaHHbiX U ycpegHeHHbIX 3a UHTep-
BaJ1 BpemeHu 0,2 ¢ 3Ha4YeHN 3a BeCb nepuog UsmepeHun.

3HauveHue Py, onpeaenaioT Kak Hanbdosbllee 3HavYeHe U3 Yncna 3anmcaHHbIX U yCpeaHEeHHbIX 3a MHTep-
Basn BpemMeHu 60 ¢ 3Ha4YeHU 3a BeCb Nepnog UsmepeHun.

3Ha4veHue Pgoo ONpeaensoT Kak Hanbonbllee 3HavYeHWe U3 Yucna 3anmcaHHbIX U ycpeaHeHHbIX 3a UHTEeP-
Basn BpemeHu 600 ¢ 3Ha4yeHn 3a BeCb Nepmnoa N3aMmepeHunn.

N3amepeHns NnpoBoAAT B COOTBETCTBUKM CO CXEMOW, NpeacTaBIeHHOW Ha PUCYHKe 3, C NPUMEeHEeHNeM aHeMO-
MeTpa, TpaHCPOPMaTOPOB HANPSKEHUS 1 TOKa C XapakTepuUcTiKkamMmy no Tabnuue 2.

ChnegyeT ydnTbiBaTb, YTO gManasoH U3MepeHU ToKa MOXKeT B ABa pa3sa npeBbillaTb HOMUHaNbHBIA TOK BAY.

7.6.2 OrpaHn4vyeHue NaMeHeHUAA MOLLHOCTW

OrpaHunvyeHrne N3MeHeHUs MOLLHOCTU AOIMKHO ObITh MPOBEPEHO U OTPaXXeHO B OTYETE 0D UCMBITAHUAX B
COOTBETCTBUU € 6.6.2. [1nA 3TOro NpuMeHsaoT NnocneaoBaTesIeHOCTE AEeUCTBUN, KaK yKka3aHo HUXKE.

[TpoBoaAT Nyck BOY B paboTy U3 COCTOAHUA NOKOS.

OrpaHn4yeHne CKoOpoCTU U3MEHEHUSA MOLLLHOCTN B MUHYTY AOIMKHO ObITh YCTaHOBEHO Ha ypoBHE 10 % Ho-
MWHarnbHOW MOLLIHOCTHI.

NamepeHna npoBoadaT B TeueHne 10 MMH ¢ MOMeHTa noaknoyeHUs BAY K anekTpuyeckou ceTn.

Pacnonaraemad akTuBHagd BbixogHast MOLHOCTE B3Y B npoluecce BCero ncnbiTaHUs AoMKHa COCTaBNATh
He meHee 50 Y% HOMUHarNbHOW MOLLHOCTH.

AKTUBHYIO MOLLIHOCTb M3MepPAIOT Ha 3axkumax BAY.

[1o pesynbTatam UCnbITaHUAa AOMMKHbI ObITh NONy4YeHbl cpeaHne 3HaveHnd 3a MHTepBan BpemeHun 0,2 c,
KOTOPbIE ACIMKHBI ObITE OTPa)KeHbl B 0T4YEeTE 00 UCTIbITaHUAX.

N3mepeHuda NpoBoaAT B COOTBETCTBUM CO CXEMOW, NMpeacTaB1ieHHOW Ha PUCYHKe 3, C NPUMeHeHWeM aHeMO-
MeTpa, TpaHCOPMAaTOPOB HAMPSHKEHWS M TOKa C XapakTepuctukam rno tabnuue 2. CKopocCTb BeTpa AomkHa ObITh
npeacTaB/ieHa 3a BeCb nepuoa UCnbiTaHUKW B BLAe gnarpaMmmbl BpEMEHHbBIX PAAOB ¢ MHTepBaaMmn 1 MUH.
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[laHHbIe 0 pacnonaraeMon akTUBHOW MOLLHOCTU onpeaendaoT ¢ UICNONMb30BaHUEM CUCTEMBI yNpaBneHUd
B3Y. Ecnu cuctema ynpasneHna BAY He BbINOMHAET AaHHYO onepauuto, MoryT ObiTb MCMONL30BaHbI NPUOSK-
X€HHble 3Ha4YeHWsl, BblMUCNEHHble Ha OCHOBe W3MepeHHOW CKOPOCTU BeTpa U rpagpuka BblpadbaTbiBaeMou
MOLLUHOCTN B3Y.

7.6.3 YnpaBrieHUue No 3agaHHbIM ycTaBKam

B oTyeTe 00 UcnbITaHUAX B COOTBETCTBUM C TpeboBaHUAMMK 6.3.3 AoS1KeH ObITh OTpaXkeH NpoLecc ynpae/ie-
HNA aKTUBHOW MOLLHOCTbLIO MO 3agaHHbIM ycTaBkaM. [1opaaoK UCnbITaHUKM yKka3aH HUXKeE.

NcnbiTaHusa npoodaT B TedeHne 10 MUH.

OyHKUNA orpaHUYeHUA CKOPOCTU U3MEPEHMA MOLLHOCTU B npolecce UCMbITaHUA A0S KHA ObITh OTKOYEeHa
014 NoNlydeHUa MakcManbHO ObICTPOU BO3IMOXKHOW peakuni.

YCTaBKM akKTUBHOW MOLLHOCTW ACMKHbI ObITb HACTPOEHbLI C MOHUXeHneM 3HadyeHn mollHocTn oT 100 go
20 % c warom 20 % (no 2 MnH padoThl NPU KaXXaoM 3HaYeHUM YPOBHST) B COOTBETCTBUU C PUCYHKOM 1.

Pacnonaraemag akTuBHas BbixogHas MOLLHOCTE A0J1)KHa cocTaBNATb He MeHee 90 % HOMUHaNbHOW MOLLL-
HOCTU B npoLecce BCero UCNbITaHUS.

AKTUBHVYIO MOLLHOCTb M3MEPAIOT Ha 3aXKumax B3JY .

[1o pesynbTatamMm UCMNbITaHUA OOMXKHBI ObITE NONYyYeHbl cpeaHne 3HadeHna 3a MHTepBan BpemeHn 0,2 ¢,
KOTOPbIE A0MKHbI ObITE OTpaXKeHbl B 0T4eTe 00 UCNBITaHUSAX.

N3mepeHns NpoBOAAT B COOTBETCTBUM CO CXEMOW, NpeacTaBNeHHOW Ha pUCYHKe 3, C NPUMeHeHNeM aHeMO-
MeTpa, TpaHCOoPMaTOPOB HAMPSPKEHUA U TOKa C XapaKTepuUctukamy no tTabnuue 2. CKOpOCTb BeTpa A0MKHa ObITh
npeacTaB/ieHa 3a BeCcb nepuoa UcnbiTaHUKW B BUAe guarpaMmmbel BpeMeHHbIX pSAoB ¢ MHTepBalaMn 1 MUH.

[laHHbIe 0 pacnonaraeMoin akTUBHOW MOLLHOCTU onpeaendaoT ¢ UICNONMbE30BaHUEM CUCTEMBI yNpaBneHUA
BOY. Ecnn cuctema ynpaeneHua BOY He BbINOSHAET AaHHYK onepaunto, MOryt ObiTb WUCNOJIb30OBaHbLI
NPUONMXKEHHbIe 3HaYeHWs, BbIMUCIIEHHbIE HA OCHOBE U3MEePEeHHOW CKOPOCTW BeTpa U rpaduka BbipabaTbiBa-
eMoMn MoLLHOCTKN B3Y.

7.7 PeakTUBHaf MOLWHOCTb

7.7.1 MakcumanbHO gonycTtumMas peakTuBHasd MOWHOCTL

B oTueTe 00 UCnbITaHUAX ACSIKHbI ObITh OTpaXKeHbl MakCUManbHble 3HavYeHUa MHOYKTUBHOW M e MKOCTHOW
peakTUBHOM MOLLUHOCTW Mo U3MepeHnsM B COOTBETCTBMU C6.7.1.

[1na namepeHmnsa MmakcMmManbHOro 3HavyeHUs MHOYKTUBHOW peakTUBHOW MOLLHOCTU B3JY aomkHa ObITh yCTa-
HOBIeHa B pabo4vnit pexum, ocbecnevmsaroLMii MakcUMarnbHYH UHOYKTUBHYIO pe€akKTUBHYIO MOLLIHOCTbL BO BCEM
ananasoHe BbipadbaTbiBaeMOW MOLLHOCTMU.

[1na namepeHna makcMmMmansHOro 3Ha4eHNAa eMKOCTHOM peakTUBHOM MOLLHOCTM BAY aosmkHa ObITh YCTaHOB-
neHa B pabo4ni pexunm, obecnevmBaroLLi MakcuManbHYH eMKOCTHYIO peakTUBHYH MOLLHOCTL BO BCEM Auana-
30He BbipabaTbiBaeMOW MOLLHOCTMW.

[1na ka)xaoro U3 aTUX ABYX 3aJaHHbIX PEXUMOB A0/KHa ObITh NpUMeHeHa nocrneaoBaTenbHOCTE AeUCTBUM,
VKaszaHHaga HUXKe.

COop pe3ynbTaTOB M3MEPEHU NPOBOAAT B NpoLiecce HenpepbIBHOW paboTel B3Y.

AKTUBHVYIO U peaKTUBHYH MOLLHOCTU MU3MePSIOT Ha 3aXXnMax B3Y .

NamepeHua NpoBoAAT Tak, YTOObI NONTY4YUTE HE MeHee TpuauaTu BpeMeHHbIX PAA0B 3HaYeHUN aKTUBHOW U
peakTUBHOW MOLLHOCTU B MHTepBasie BpeMeHn 1 MUH angd kaxkaoro 10%-Horo nHTtepeasia MOLLHOCTN.

[laHHbIe BbIOOPKM N3MepeHHbIX 3Ha4YeHN Ha MHTepBanax BpeMeHn 1 M1H npeobpasyloT B 3Ha4YeHWe, ycpea-
HeHHoe Ha MHTepBase 1 MUH C MOMOLLbIO BNoKa BbIMUCNIEHUSA CpeaHNX 3HAYEeHUN.

CpegHue 3a 1 MUH 3Ha4YeHUS peakTUBHOW MOLLHOCTU A0J1KHbI ObITh pacnpeaeneHbl Tak, YToObI peakTBHaS
MOLLHOCTE OblNa ykasaHa B Tabnuue B Buae cpeAHux 3HadeHun ansa uHtepsanoB 0, 10, 90, ..., 100 %
HOMWHanbHOU MoLHoCcTU (nog 3HadeHusamun 0, 10, 90, ..., 100 % noHUmMarT cpeaHne TOYKU MHTepBalrioB akTUB-
HOW MOLLIHOCTW).

NamepeHUa NpoBOOAAT B COOTBETCTBUMU CO CXEMOW, npeacTtaBieHHOW Ha pUCYHKe 3, C MpUMeHeHnem
TPaHCOPMAaTOPOB HAMPSAXKEHUSA U TOKa C XapakTepucTukamm no tabnuue 2.

7.7.2 YnpaBneHue no sagaHHbIM ycTaBKaMm

YnpaBneHue peakTUBHON MOLLUHOCTLIO NO 3adaHHbIM 3HaYeHUAM yCTaBKU 4OJKHO ObIThb MPOBEPEHO N OTpa-
XeHO B oT4yeTe 00 NCNbITAHUSAX B COOTBETCTBUM C 6.7.2.

[1pn n3amepeHnax ¢ ycTaBkoM peakKTUBHOW MOLLHOCTW, paBHOW HYNO, MPOBOAAT AEUCTBUA, Kak yKa3aHo
HXKe.

COop pe3ynbTaToB M3MEPEHUM NPOBOAAT B NpoLiecce HenpepbiBHOW paboTel B3Y.

AKTUBHYIO N peakTUBHYIO MOLLHOCTU M3MepPAIOT Ha 3axknmax B3AY.
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N3amepeHna NnpoBoAAT Tak, YTODbI NONYYNThL HE MeHee TpuauaTu BPeMeEHHbIX PSAaoB 3Ha4YeHUU aKTUBHOW
N peakTUBHOW MOLLHOCTW B MHTepBarne spemMmeHn 1 muH ans kaxxgoro 10 %-Horo nHrepeana MoLLHOCTW.

[laHHble BLIDOPKN U3MeEpPEHHbIX 3Ha4YeHWUW Ha UHTepBaiax BpeMeHW 1 MWH NpeobpasyoT B 3Ha4YeHWe 3a
1 MWUH C NTOMOLLLIO BN1OKa BbIMUCIEHUS cpegHUX 3Ha4YeHUN.

CpeaHue 3a 1 MUH 3HaYeHWs peakTUBHOW MOLLHOCTU A0MKHbI ObITh pacnpeaeneHsl Tak, YToObI peakTBHas

MOLLIHOCTM OblNa ykaszaHa B Tabnuue B BMae cpegHunx saHadeHn ana uHtepsanos 0, 10, 90, ..., 100 % HoMUHaNb-
HOW MoLlHOCTU (nog 3HadeHuamu 0, 10, 90, ..., 100 % noHumarwT cpegHue TOYUYKU MHTepPBasiOB akTUBHOW
MOLLIHOCTW).

[1pn namepeHnsax ¢ noaroBbiM M3MeHeHVeM yCTaBKU peakTUBHOW MOLLHOCTW NPOBOAAT AEUCTBUA, KakK
yKasaHo HUXe.

CO0p pes3ynbLTaToOB U3MEPEHUIN MPOBOOAT B NMpoLecce HENpPepbIBHOU paboTel B3Y.

AKTUBHYIO U peaKTUBHYHO MOLLHOCTU N3MEPSAIOT Ha 3axkuMmax B3Y.

AKTUBHas BbIX0AHaA MOLLHOCTb A0J)KHa cOoCTaBNATb NpnonniantenbHo 50 % HOMUHaNbHOW MOLLIHOCTHN.

[1aHHbIe BLIDOPKU peakTUBHOW MOLLLHOCTY AOMKHbI NpeacTaBnsaATsL cobon cpeagHue 3HaveHns 3a 0,2 C.

YCcTaBKkU peakTUBHOW MOLLIHOCTW ACITXKHbI USBMEHATLCA B COOTBETCTBUM C PUCYHKOM 2.

PesynbTaTbl U3BMepPeHUN peakTUBHOW MOLLIHOCTW A0MKHbI ObITh NpeacTaB/ieHbl B BUAe AnarpamMmmbl AaHHBIX,
Nnony4vyeHHbIX Ha MHTepBane BpemeHu 0,2 ¢ ¢ ykazaHMeM 3Ha4YeHUM yCTaBOK peakTUBHOW MOLLHOCTMW.

NamepeHna NpoBoaAT B COOTBETCTBUU CO CXEMOW, NpeacTaBleHHOU Ha pPUCYHKe 3 ¢ MPUMeEHeHUeM
TpaHCPOPMaTOPOB HANPSXKEHUA U TOKa C XapakTepuctukamm no tabnuue 2.

7.8 3almTa aNeKTpnu4ecKoun ceTtu

YPOBHU 3aLLUNTLI U BpeMs OTKMoYeHUS BAY onpegensaoT npy NOBbILLEHHOM U MOHUYKEHHOM HanpsiXXeHUN,
a Takke npv NOoBbILLEHHOW U NOHWXKEeHHOW YacToTe. [Nnsa 3Toro Mcnonb3yT oTAeNbHbIA UCTOUHUK TRexdpasHoro
HanpsKeHUs ¢ nepemMeHHbIM HanpsXXeHnemM 1 YacToTOW, KOTOPLIN BKOYAaloT B CUCTEMY yrpaBneHnsa BAY. YcTa-
HOBKW YPOBHEW 3aLLUNTLI U BpEMEHU OTKIMIOYEHUA A0JKHbI ObITh TOUYHO onpedeneHbl Ha bnoke ynpasneHnsa B3Y.
Ncxoaa n3 TpedboBaHMn be3onacHOCTU U3MepeHUs MpoBOoAsAT NpU HepaboTatoleM reHepaTtope B3AY, uto obecne-
yMBaeT 3allnTy CeT NoOKMTHYEHUS.

[1na npoBepKU ypoBHEW 3aLLUUTLI MPOBOAAT AEUCTBUA, KaK yKa3aHO HUXKeE.

YPOBeHb 3aLLUTbI OT NOHMXKEHUA HanpsKeHNnAa U, .,

HanpsikeHne oTaAenbHOro TpexdgasHoro UCTOUYHMKA HanpshKeHUs AOJHKHO YMeHbLUaTbCA BO BCEX TPEX
dpazax oT 3HaveHUd, cooTBeTcTBYIOLWEro 100 % HOMUHaNbLHOro HanpsXXeHud, NP HOMUHaNLHOM YacToTe C Larom
1 % HOMWHaNbHOIO HanpsPkeHWs A0 MOMeEHTa oTKnw4veHUs B3Y. [lpoaomkuTenbHOCTb KaXkaoro Liara —
He meHee 20 cC.

YPOBEHb 3alUTLI OT NOBbILLEHUA HanpsXkeHna U, .-

HanpsxeHne oTaenbHOro TpexdyasHoro UCToYHUKa HanpsXXeHUs OO0MKHO BO3pacTaTb BO BCeX Tpex
doasax oT 3HayveHus, cooTBeTcTBYIOWEro 100 % HOMUHaNLHOro HanNpPMXXeHWs, NpyU HOMUHaNBLHOM YacToTe C Larom
1 % HOMWHaNbHOro HanpsPkeHUs Ao MoMeHTa oTKnto4veHnsa BAY. NpoaomKMTenbHOCThL KaXXaoro wara — He
MeHee 20 c.

YpoBeHb 3alUTbl OT NOHWKEHUA YacToThl f,, 4.,

“acToTa oTAenbHOro TpexdgasHoro MCToOUYHKKa HanpsXXeHua aosikHa ymeHbllaTteea oT 3HaveHna 100 %
HOMWHaNbLHOW 4YacToThbl NP HOMUHaNbHOM HanpsbkeHWUn ¢ warom 0,1 ['u ao momeHTa oTkntodeHus B3Y. [Npoaon-
XUATEeNbHOCTb Ka)Xkaoro wara — He meHee 20 C.

YpoBeHb 3aLUNThI OT NOBbILLEHUA YacToThl .,

UacToTa oTaenbHOro TpexdpasHoro UCToYHUKa HanpsXkeHUs AomkHa Bo3pacTtaTh oT 3HavyeHus 100 % HoMU-
HallbHOW YacToThbl NpU HOMUHaNeHOM HanpsikeHun ¢ warom 0,1 'y go moMeHTa oTKnoveHUa BAY. INpoaonkum-
TeNbHOCTb Ka)Xaoro wara — He meHee 20 c.

[1na npoBepKN BpeMEHU OTKMIOYEHUA NPOBOAAT AENCTBUA, YKa3laHHbIE HUXE.

[loa BpeMeHeM OTKMIoYeHUS NOHUMaT Nepuoa BpeMeH oT MOMeHTa Hadana bpocka HanpshkeHUs1 40 MO-
MeHTa oTKnoveHUa B3Y.

Bpemga oTknoveHna BAY cnegyeT onpeaeniTb U3 TEXHUYECKOU gOKYMeHTauuy Ha B3Y nnm nytem nsmepe-
HUA BpEeMEHW OTKIMIOYEHUS.

[TOHWXKeHKe HanpaXXeHUs

B npepbiBaTent Uuenv B3Y oT oTAeNbHOro UCTOYHUKA HanpsbKeHWUA nogaroT npoBan HanpsXKeHUst 0T HOMU-
HalTbHOro 3HavYeHna go sHadeHna U, ., — 9 Y% HOMUHaNbLHOIo HanpsXXeHus.

[lOBbILLEHWE HAaNpPsKeHUS
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B npepbiBaTent uenn BAY oT 0TAENLHOIO UCTOYHWKA HAaNpsXKeHMsa nogarnT OpOoCcoK HanpshkeHUsa 0T HOMU-
HanbHOro 3Ha4YeHnsa o 3HadeHnsa U, ., + 5 % HOMUHaNLHOro HanpskeHus.

[1oBbILLEHME YaCTOThl

B npepsbiBaTens uenu BAY oT 0TAENTBbHON0 MCTOYHUKA HAaNPsKeHWA nogaroT NoBbIleHWe YacToThbl OT HOMU-
HanbHOro 3Ha4YeHNA o 3HadeHunaf, .+ 1.,

[ToHWXKeHWe YacToThl

B npepbiBaTtents uenn BAY oT oTAeNBbHOI0 CTOYHMKA HanpsXXeHWAa nogaroT NoHWKeHWe 4acToTbl OT HOMU-
HanbHOro 3HavYeHna Ao 3HaveHna fq.,— 1.,

7.9 BpemMa nOBTOpPHOIro NnogknK4vYeHUs

Bpems NoBTOPHOIro noaknoveHUs BAY gomkHO BbITe NPOBEPEHO B COOTBETCTBUU ¢ 6.9. [1Na npoBepku
NPOBOAAT ASUCTBUA, YKa3aHHbIE HUXKE.

McnbiTaHne NpoBOAAT NO OAHOMY pasy Ansl KaXKaoro U3 ykasaHHbIX B 6.9 Tpex BUAOB OTKIHOYEHUA OT 3NeK-
TPUYECKOW CeTu.

Bo BpemMs NOBTOPHOro NOAKMIOYEHUS CpeaHsAA CKOPOCTb BETPa AomKHa bbITh Bbille 10 Mm/c.

[pn ncneiTaHnmn BAY OTKNOYAKOT OT 3JIEKTPUYECKOU CETU NMPU NOMOLLIN pa3MbIKaHUS UMEKOLLIErOCH MPepbI-
BaTens. B kavecTBe npepbIBaTENS, KAk NpaBUo, NPUMEHAETCS NpepbiBaTe b CpeaHero HanpsXKeHns, coeanHsIo-
LK BAY ¢ cuctemon cobopa MoLHOCTW. Pa3aMbikaHWe npepbiBaTeNnsa A0JKHO ObIThb BbINOJIHEHO NP HAXoXaeHUA
B3Y B paboyeM pexume. [loBTOpHOE nogkntodeHne BAY K ceTn cnegyeT NPOBOANTE 3aMblKkaHUEM NpepbIiBaTens.

[log BpemeHeM OTKNHOYEeHUS MOHUMALOT BpeMd Mexay pas3MblkaHeM U 3aMblikaHeM npepbiBaTend. [pepbl-
BaTe b 0OLIMHO YNpaBAETCA BPYYHYIO, U UCTIbITaTe b A0JIKEeH yOoeaUTLCA B TOM, UTO BPeMSA OTKITHOYEHUS OT CeTU
COOTBETCTBYET yKka3aHHbIM 3Ha4YeHUSAM C OTKITOHeHnemM = 1 C.

AKTVBHYIO MOLLHOCTb M3MEPSAIOT Ha 3aumMax B3Y .

HanpspkeHne namepsoT Ha 3axkumax B3Y.

PesynbTaTbl UCMbITAHUA A0MKHBI ObITh OTPpaXeHbl B oT4eTe 00D UCTIbITaHUAX NpeacTaBeHnemM cpegHux 3Ha-
YeHUN N3MepeHHON MOLLHOCTU N HanpsbkeHUa 3a MHTepean BpemMeHn 0,2 ¢. Bpemsa NoBTOPHOro nogknoyeHus
onpeaensoT Ha OCHOBE N3MEPEHHbIX 3Ha4YeHU MOLLIHOCT U HanpPsXKeHUa OT MOMEeHTa, Korga HanpsikeHe Bo3-
BPaTUNOCh K CBOEMY HOpManbHOMY 3HaveHuUto (B AnanasoHe oT 0,9 ao 1,1 U), no momMmeHTa, koraa BAY BO30OHOB-
nsieT BbIpaboTKy afiekTpuieckon aHepruun (P > 0).

N3amepeHns NpoBodAT B COOTBETCTBUN CO CXEMOW, NpeacTaB/IeHHOW Ha PUCYHKe 3 C NPUMEHEeHNEM TPaHC-
doopMaTopPOB HaNpsXKeHUs U ToKa ¢ XapakTepucTukamu rno Tabnuue 2.

8 OueHKa KayecTBa INEKTPNYECKOUN IHEpPrun

8.1 O6wme NnoNnoXxXeHUN

B HacTodlleM pazgene ycTaHOBIIEHbI METOAbI OLLeHKN KadvecTBa 3NeKTpuyeckon sHepruu, BelpabaTbiBae-
MOW oTAenbHOW B3Y unu rpynnon BAY, pacnofioXeHHbIX Ha KOHKPEeTHOW nnollagKke, no3sonsoume cbecnedunTs
CpaBHeHWe pe3ynbTaToB UCMbITaHUK C TPeboBaHUAMU CTaHAAaPTOB, YCTaHaBMBaAOLWMX HOPMbI Ka4eCTBa 3NeKT-
PUYECKOW SHEpPruu.

Ecnn nocTaBLMKL 3MTEKTPUYECKON SHEPTUX N Perynmpyrollme opraHbl BNnacty NpUuMeHaoT TpeboBaHUA K
KayveCTBY 3JIEKTPUYECKOU 3Hepruy, otTnndarLlmeca ot TpedoBaHUM cTaHaapToB, YCTaHaBIMBaKOLWKMX HOPMbI Kade-
CTBa 3NEeKTPUYECKOW 3Heprun, To MeTodbl OLLleHKM COOTBETCTBUA KavyeCcTBa SNEeKTPUYeCcKoU 3Heprmm MoryT ObiTb
NMPUMEHNMbI B Ka4ecTBe pekoMeHayeMblIX.

MeToabl OLleHKN COOTBETCTBUS KAYeCcTBa 3N1eKTpU4eckon sHeprum npumMmeHrnMsl ana B3Y, npegHa3HauYeHHbIX
015 NoaKnovYeHUs B ToOUKe obLlero npucoeguHeHus npu cpeaHem (CH) n Bbicokom (BH) HanpsiXkeHUsIX K aneKTpu-
YeckUM ceTsaM PUKCUPOBAHHOM YacTOThI (C OTKNOHeHUeM + 1 ['L) Npy A0CTaTOUHbIX BO3MOXHOCTSX PErynmpoBa-
HAA aKTUBHOW N peakTUBHOW MOLLHOCTW. B MHbIX crniydasax MeToAdbl OLeHKN COOTBETCTBUA KaveCcTBa 3neKTpuiec-
KOW 3HEPIUU TakKe MOTYT ObITk NPUMEHUMbI B KAYeCTBe PpeKoMeHayeMblX.

8.2 KonebaHusa HanpshkeHUN

8.2.106LWmne nonoxeHusn
[1na ycTtaHOBNeHWUA COOTBETCTBUA NpedenbHO ACNYCTUMbIM 3Ha4YeHUAM ofivkepa, gosa pnnkepa, cosga-
BaemMmoro B3Y, gonxHa ObITb orpaHuyeHa B COOTBETCTBUM C hopMyaMu;

Pst< Epgy, (14)
P < Epyj, (15)
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rae Py , Py — KpaTKoBpeMeHHas U gnuTtenbHasa go3bl ofikepa, co3gasaemoro BAY;
Epi , Epy;— NpeaensHo AoNyCTUMBbIE 3HaYEHNS KpaTKOBPEMEHHOW U ANUTeNbHOW 403kl onvkepa a4nga cooT-

BeTCcTBYHOWMX TOTI.
Kpome Toro, oTHoCUTENbHbIE U3MeHeHUA HanpskeHus (em. FTOCT P 51317.3.3), coszgaBaemMblie B3Y, A0mK-

Hbl ObITb OrpaHNYeHbl B COOTBETCTBUN ¢ POPMYNON

AU,
VL,
d < ——. (16)
rae d — OTHOCUTESTbHOE M3MEHEHWe HanpsaXKeHWd B pesynbTaTe onepauun nepeknodeHnsa s BAY,
AUgyn
. — MakcumanbHo A0MYyCTUMOE OTHOCUTENbHOE U3MEHEeHWE HanpsbKeHs.
I8

PekomeHayemMble MeToAdbl OLEeHKN NpeaenbHO A0NYCTUMbIX 3HAaYeHUW dpnnkepa 1 3HavyeHUM MakCUMalbHO
O0MNYCTUMOTO M3MEeHEeHUs1 HanpsXKeHUs AN 3N1eKTPOoYyCTaHOBOK cpeHero 1 BbICOKOro HanpsikeHna ycTaHOBNEeHb
B [4].

[103bl onnkepa U 3Ha4YeHUSA OTHOCUTENBHOIO U3MEHEeHUS HanpsXKeHUs, cosgaBaeMblX BAY, A4OMKHBbI ObITb
onpeneneHbl B COOTBETCTBUK C METOOMKOW, MPUBEAEHHOW HUXKE.

8.2.2 HenpepblBHasd paboTa

99-1 npoueHTUNb Ae3bl pnukepa, cosgaBaemMoro oanHoYHoU B3Y npu HenpepbIBHOW paboTe, onpeaensitoT
C NpuMeHeHnemM oopMynbl

Fst = P ZC(WmVa)'S—k: (17)
rae ¢ (W, V,) — KoapdunumeHT gosbl oninkepa, cosgasaemoro BAY B TOIN npu 3agaHHOM ¢pa30oBOM yriie NMoJIHO-
ro CONPOTUBNEHUA CETU ¥, NMPU 3adaHHOW cpeaHerogoBOoN CKOPOCTU BeTpa v, Ha BbICOTE OCU BeTpokoneca BAY
Ha KOHKPEeTHOW nnoLwlagke;

S,— HOMUWHanbHada nonHaa MoWwHocTL BAY;,

S, — NonHaaA MOLWHOCTb KOPOTKOro 3ambikaHua B TOT.

3HavyeHne ao3bl prnkepa, cosgasaemMoro BIY npu AeUCTBYIOWNX 3HAYEHUAX \, U v, 414 Niowaaku
pasMelleHnda, MoXeT ObITk onpeaeneHo MeToaoM NMIMHENHOW MHTepnoNAUMKM Ha OCHOBE AaHHbIX Tabnuubl, Nony-
YeHHbIX B pe3yfbTaTte U3MepeHU B COOTBETCTBUU C 7.3.3.

B cnydae, ecnun k TOIl'l nogkntoyeHo bonblioe yncno BAY, cymmapHasa aocsa primkepa MoxeT ObITb Onpe-
aeneHa c ncnonb3oBaHMeM popmMynbl

Ny
2
Pox =Prx =5 \ > (Ci (Wk,Va) - Sni)2 (18)
j=1
rae ¢ (W, V,) — KoapdunumeHT gosbl onukepa, cozgasaemMoro otaensHon BAY,
Sy — HOMUWHanbHasa NoJiIHaaa MOLWHOCTL oTaeNbHOW BAY;
N, . —ypcno B3Y, nogkntoyeHHbIX K TOIT.

8.2.3 Onepauuun nepeknwveHUs
KpaTkoBpeMeHHasa 1 AnntensHast 4o3bl ofinkepa, Bbi3aBaHHbIE onepaunsMm nepekntoveHns B OQNHOYHON

B3Y, AonmkHbl ObITh onpeaeneHbl C NpUMeHeHnemM popmyn

S
0,31
Pst =18 - Nyop, 'kf(Wk)S_z: (19)
0,31 Sy
Pr =8 Nigom - Ke (Wg) S, (20)

rae Ke (W) — LaroBbl KoagpgpuumeHT 403kl oikepa, cosgasaemoro BAY gaHHoro y, B TOl (cMm. Takke npume-

YyaHue 1).
3HavYeHue WaroBoro KoaguumneHTa a4osbl rinkepa, cosgasaemMoro BIY anga sHayvyeHusa y, Ha nnowlagke
pasmMeLleHNd, MOXEeT ObITb NoNy4eHo MeToA0M NeHeWHOW MHTepnoNnAUuUK AaHHbIX, U3MEPEHHbLIX U CBeAEeHHbIX B

TabnMuUy B cooTBEeTCTBUN C 7.3.4.

25



FOCT P 54418.21—2011

B cnydae, ecnn Kk TOIl'l nogkntoveHo bonbliee yucno BAY, cymmapHaa gosa prinkepa MoxeT ObITh Onpe-
aeneHa c UCnoJib3oBaHMeM PopMyn:

N 0,31
wi

Psty = % _21N10m,; (K i (k) - Sn,f)3’2 : (21)
| =

N 0,31

wi

Py = L 2 Nigom,i - (Ke i (W) - Sn,;)S’z : (22)
A=

rae Nygm i Nqoom i— MakcumManbHoe Y1Cno ogHOTUNHLIX onepalui nepeknoyeHns B otaenbHon B3Y 3a nepumo-
abl 10 MUH U 2 4 COOTBETCTBEHHO:!
K i (W) — LWaroBbli kKoadpurLMeHT Ao3bl onvkepa, cosgaBaemoro otaenbHo B3Y;
Shi — HOMWHanbHagda NofiHag MOLWHOCTL 0TAeNbLHOW BAY (CM. Takke npumevaHue 2).
Ecnu npumeHaeTca obllaa cuctema ynpaBneHusl, KOHTpoIMpyroLlaa paboTy HecKonbkux B3Y, orpaHnym-
BatoLLaa obLlee Yncno onepaLni nepeknioveHUs, To BNUsiHUE 3TOW CUCTEMbI AOMKHO ObITh YUTEHO.
OTHOCUTEeNIbHOE U3MEHEHNE HanpsPKeHUA N3-3a nepeknoveHnda B BOY AomKHO ObITh onpeaeseHo B COOT-
BETCTBUM C POPMYIION

S
d =100 k,, (Wk)s—:, (23)

roe d — OTHOCUTENbHOE N3MEHEHWNE HanPsXKeHUs, %;

K, (V) — Koa(pbPULUMEHT UCKaxKeHUAa HanpsbkeHUa BAY ana gaHHoro vy, B TOTT.

KoathpULMeHT ncKkaxkeHNa HanpsxxeHna BOY ana AeUCTBYIOLLEro Ha nnowagke sHavyeHUa y, MOXeT ObITh
HangeH MeToa4oM NMUHENHOW MHTePNONALNN AaHHBLIX, U3MePEHHbLIX U NpeAcTaB1eHHbIX B TabnuLe B COOTBETCTBUM
c/7.3.4.

OaHoBpeMeHHoe BO3HUKHOBEHWE onepaLni nepeknioyeHna B ABYX pa3Hbix BAY, BXogaLwnx B rpynny noa-
KrnodeHHbIX K TOl BeTpoyCcTaHOBOK, cHUTAKOT ManoBepoATHbIM. [TosToOMY B ydeTe CyMMapHbIX 3 ekTOoB npu
OLUEeHKe OTHOCUTENbHOIo M3MeHeHUA HanpsbkeHna ana rpynn BAY HeT HeoOXoaAUMOCTH.

[TpumevyaHus
1 ®opmynbl (19) n (20) moryT 6bITb NONy4eHbl ¢ yveTom B.4.2 ana nepunoaos HabnwaeHns 600 ¢ n 7200 ¢ cooTBET-

CTBEHHO.
2 Qopmynbl (21) n (22) moryT bBbITh Nony4veHbl aHanorndHo (19) mn (20) ¢ Ton pasHuuen, 4YTO JOIMKHO BbITh YYTEHO

obuwee konuyecTso BAY, nogkntoveHHbiX K TOMN. CymmupoBaHme onpaBaaHo, Tak Kak nepexoaHbiv npouecc onepauum
NepPEKTIOYEeHUs], BHOCALWMA 3HAYNTENBHbLIM BKNa4 B co3gaHue donukepa, obbIMHO MMEET Marnyto NpoaoIiKUTENbHOCTb.

8.3 [apMOHUKM TOKA, UHTEePrapMOHUKN U cocTaBnslowme 6onee BLICOKUX YacToOT

[[apMOHUKK TOKa AOJIKHbI ObITh orpaHudeHbl 4o 3HaveHu, gonyctumMbix B TOI.
[1pegenbHO gonyCcTUMbIE 3HaYEeHUS SMUCCUM TapPMOHUK TOKa MOTYT ObITh onpeaenieHbl C y4eTOM PeKoMeH-

aauun, npueegeHHsIX B [5] no dpopmyne

3 N lhf B
V25 “

roe N, —uducno BAY, nogknoveHHbIX K TOl;
l,s — rapmoHuKa Toka nopsigka h s TOIT;

n; — KO3OMULUMEHT TpaHcdopMaLlun Ha /-1 BAY,
l, i — rapMoHMKa ToKa nopsaaka h i-n BaY;
B — nokasaTtenb CTeneH NP1 CYMMUPOBaHUU rapMOHKUK, YACITEeHHOEe 3Ha4YeHWe KOTOPOro A0MKHO ObITh

BbIOpaHO B COOTBETCTBUM € Tabnuuen 3 n TpeboBaHusAMU, NPUBEAEHHBIMU HUXKE.
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Tabnwua 3— 3Ha4veHns nokasatens 3 B dopmyne (24) B COOTBETCTBUU C [5]

[TopAanoOK rapmMOHUKK 3
h<b5 1,0
5<h<10 1.4
h>10 2,0

Ecnn B3AY, obpasyowlne rpynny, UMetoT 0gMHAKOBbIE KOHCTPYKLUIO U XapakTepUCTUKM N NX Npeocbpas3oBa-
Ten NTMHENHO KOMMYTUPOBaHbI, TO CHUTALOT, UTO rapMOHUKK TOKa UMEIOT oanHakoBble doasbl U cneayeT UCTONb-
30BaTb 3Ha4eHue 3 = 1 and rapMoHUK BCexX NOpAOKOB.

®opmyna (24) He yYUTbIBAET, YTO NPU UCNOMNB3OBAHUN TPAHCOPMaTOPOB C Pa3fINYHbIMI BEKTOPHbLIMU IPYM-
namuy MOTyT ObITb UCKIMIOYEHbI oTAeSIbHble rapMOHUKU. [Nns aToro cnydyast HeobxoaMmMo BHECTW NMONpaBKHy.

Gopmyna (24) MoXeT NMPUMEHSITLCS TakKe Npu CYMMUPOBaHUN MHTEPrapMOHUK U COCTaBNAoLLIKMX bonee
BbICOKMX YacTOoT. ['lpn 3TOM MHTEprapMoHUKX U cocTaBnsoLMe Bornee BbICOKMX YacToT CHATAKT B3aMMHO He3aBW-
CUMBIMU, N NPU NX CYMMUPOBaAHUN B hopmyne (24) NpUMeHAIoT 3HadeHne 3 = 2.
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MpunoxeHue A
(cnpaBo4HOE)

dopma oTyeTa 06 UCNbITAHUAX

B HacTosawem NpunoXeHun npuBegeHa pekomenagyemasi popma otveta 06 ncneiTaHmsix B3AY, npoBoANMBIX UC-
NbiTaTENbHOW NAbopaTopreEn C LEeNbio onpeaeneHns xapaktepmctuk BAY, cBA3aHHbIX C KAYECTBOM 3MNMEeKTPUYECKON 3HEp-
mu. Mo pesynbtatam UCNbITAHWA AOMKHbI ObITh 3aNONHEHbI TAbNMUbI N NOCTPOEHBLI rPadUKK, yKa3aHHbIE HUXE.

[Tpumedyanue— Omuem ob ucnbimarnusx B3Y, npogsodumbix ucnbimamersrbHou nabopamopuet, G0/KeH
coomaemcemeogamb mpebosarHusam OCT P UCO/M3IK 17025, nodpasdesn 5.10.

OTHET
Ob UCNbITAHNAX B3Y B HACTU XAPAKTEPUCTUK,
CBA3AHHbIX C KAYECTBOM 3NEKTPUYECKOWN SHEPIUU

3Ha4vYeHUsl XapakTepucTuK, NPUMBEAEHHbIE B HACTOALWLEM OT4HETE 006 UCNbITAHUAX, AENCTBUTENDBHbI TONBKO A1 KOH-
KpeTHOU koHdurypauum BIY ucneityemoro tuna. dpyrme koHdurypaumm B3Y, Bknovas nameHeHHble napamMeTpbl pery-
NMMPOBaHNSA, Bbi3blBalOWMeE N3MEHEHNA PYHKLUNOHUPpOBaHUA B3IY, BNnaWne Ha KA4YeCTBO 3MNEKTPUYECKON IHEPIUN, TPe-
ByOT OTAENBHON OLIEHKM.

HanmeHoBaHue ncnoiTarenbHon nabopartopumn, NnpoBoasiLLEN
NCNbITAHUA

Homep oTyeTta 06 ncnbiTaHUAX

Obo3HayeHne Tuna B3lY

[TponasoguTens BAY

CepunHbI HOMEP UcnbiTyemon BIY

B3Y, nageHtnpumnumpoBaHHas Kak ykasaHo Bblile, bblna ncnbiTaHa B COOTBETCTBUM C TPeDOBAHUSAMM HACTOSILLETO
HaunoHanbHOro craHaaprta. OCHOBHblIE XapakTepUCTUKN BIOY npuBeaeHbl HUXKeE.

Tun B3Y (ocb ropusoHTanbHasi/BepTukanbHas)

Uncrno nonacrtewn

HnameTtp BeTpokoneca, m

BbicoTa ocn BeTpokoneca, M

YnpasneHune nonacTtsiMm (NOBOPOTOM/CPLIBOM MOTOKA)

YnpasreHne CKOpPOCTbIO (CKOPOCTb PMKCMpoBaHHaNA/aABE CKO-
POCTU/ CKOPOCTb NepemMeHHas)

Twvn reHepaTtopa U ero HoMMHanbHas MOLWWHOCTb, KBT

TunyactoTHOro npeobpasoBartenst U ero HOMMHanbHast MOLLL -
HOCTb, KB-A

Twvn KomneHcatopa peakTMBHON MOLLHOCTU N €ro HOMWHAamNb-
Has peakTMBHasA MOLLHOCTb, KBAp

HomuHanbHas MOLWHOCTb TpaHcopmaTopa, KB-A 1 koad-
PUUNEHT TpaHcopMaLUun

Obo3HaveHve 3axnvoB B3Y
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K HacToswemy oT4eTYy NpunararTcs cneayrowme QoKyMeEHThI.

Xapakrep uHpopmauuu HaumeHOBaHUE OOKYMeHTa, p[ara

Onucanue ucnoityemon BAY, Bkntovasa ceegenns 06 yctaHOBKax
COOTBETCTBYIOLUX NapamMmeTpoB ynpasrieHus

OnucaHue nnowagky ans cnblTaHMM U NOAKIIOYEHNA BOY K anek-
TPUYECKOWN CETWU

Onucanne mncnbltatenbHOro 0dopyaoBaHUA U CPeacTB U3mMepe-
HUW

OnucaHue ycrnoBun UCMNbITAHUN

[TepeyeHb OTKINOHEHUW OT TPeboBaHMU HACTOSALWLEro HaunoHamnb-
HOro craHgapra

CocTtaBun

[TpoBepun

YTBEPOUT

[lata 3anonHeHus

Xapakrepuctnkm B3Y, onpeaeneHHbie ¢ UCNONb30BaAHUEM Mpoueayp, OTNNYalWnNXCA OT YCTAHOBITEHHbIX B Ha-
CTOSILLEM HAUMOHANbHOM cTaHaapTe, A0MKHbI BbiTh BblAeneHbl B oT4eTe 006 ncnbitTaHnsax. BelgeneHne B oTHeTe OTHOCUT-
CH TaKKe K XapakTepucTukam, 3Ha4YEeHUs KOTOPbIX OblNM BbIMUCIIEHbI, @ HE N3MepeHbl. VIcnonb3oBaHHblE anbTepHATUB-
Hble npoueaypbl onpegeneHus xapakrepuctuk BAY ykaszaHbl B JOKYMEHTE (AOKYMEHTaXx), npunaraemblX K HACTOSILLEMY
OTHETY.

Xapakrepuctnkm B3Y npuBeaeHbl HUXKeE.

A.1 HOMUHanNbHbIE 3HAYeHUA XapakTepucTuk BIY, yuyutbiBaembie nNpu UaMmepeHMAX Ha 3aXXnumax

HomMmnHanbHass MOWHOCT, P, KBT

HomMmnHanbHas CKOpoCTb BETPA, V, , M/C

HomMmnHanbHas nofnHasa MOLWHOCTb, S, , KB-A

HomMnHanbHbIN TOK, [, , A

HomnHaneHoe HanpsxenHue, U,, B

HomunHanbHasa 4acrora, f,, U

A.2 KonebaHus HanpsaXeHns
A.2.1 HenpepbiBHaAa padoTa
XapakTtepuctukm pabodvero pexmma BJIY B npouecce ncnbiTaHUS.

YnpasrieHne no 3agaHHon peaktMBHon mowHoctn, Q = 0

Hpyron pexum:
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Pa30BbIN Yrosal NOSIHOMO COMPOTUBNEHUSA 30° 50° 70° 85°
cetu, Wy, rpag

CpenHAan rogoBas CKOpOCTb BeTpa, v, , M/C KoadpuuneHT 0o3bl dpnukepa npu HenpepbiBHOW pabore,
& (W}'{! Va)

6,0

7,5

8,5

10,0

A.2.2 Onepaunu nepeknovyeHuns

XapakTepuctukm pabodvero pexunma B3IAY B npouecce ncnbiTaHus

YnpasrneHue no 3agaHHoW ycTtaBke peaktuBHon mowHocTtn, QQ = 0

LHpyron pexxum:

BapuaHT onepaunn nepekntoyeHus [Tyck npn MuMHUManbHOW padoqen
CKOPOCTU BeTpAa

MakcnmanbHOe 4YMcno onepauumn
nepekntoyveHnsa Nqgpm,

MakcnmanbHOe 4YMcno onepauum
nepeknoveHnsa Nisom

das30BbIN Yron NnorHOro CONnpPoOTUBIEHUS CETU Yy, Fpaa 30° 50° 70° 85°

UlaroBbin koadhdpuumeHT ao3bl prnvkepa Kr (Vi)

KoshpnuneHT nameHeHnsa Hanpsixxenmsa k, (vy)

BapuaHT onepaunn nepekntoyeHuns [Tyck npy HOMUHaANBHOW WUIN MPEBLILLAKLWLEN
CKOPOCTU BeTpAa

MakcnmanbHOe 4YMcno onepauum
nepekrodeHna N,

MakcnmanbHOe 4YMcno onepauumn
nepeknodeHna Nisonm,

Pa30BbLIN Yros NMoriHOro CONnpOTUBIIEHUA CETU iy, Fpag 30° 50° 70° 85°

Laroebin koaddpuuneHT gosbl dpnvkepa ky ()

KoatpduumeHT nameHeHna HanpsbkeHmnsa k,, (W)
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BapuaHT onepaunn nepekntoyeHuns Hanxygwun cnyvam nepexknioYeHnsa mexay
reHeparopamm

MakcumanbHOe Ynucno onepaunm
nepekntoveHuns Nqigm

MakcnmanbHOe 4YMcno onepauumnm
nepekntoyveHnsa Nqisgm

da30BbIW Yrosl NOMTHOro CONMPOTUBIIEHUSA CETU \Jy, IPag 30° 50° 70° 85°

Ularoebin koadpuumeHT ao3sbl drnvkepa Kr (W)

KoadhdununeHT nameHeHnsa HanpsixeHnsa K, (vy)

A.3 NTapMOHUKU TOKA, UHTEPrapMOHUKU U COCTaBNAKOLWME Donee BbICOKUX YaCTOT

IMUCCUIO TAPMOHUWK TOKa, UHTEPrapMoOHUK U COCTaBNAlWmMxX bonee BbICOKMX 4YacTOT yKa3bIiBaKOT B NpoLUeHTax oT /,
ans pabotel BAY B nHtepeanax mowHoctu 10, 20,..., 100 % P,.
XapakTepuctukn pabodero pexxkuma B3AY B npouecce ncnbiTaHns

YnpaeneHve no 3agaHHon yctaBke peakTMBHOW mowHocTtn, Q = 0

Lpyron pexmm:

A.3.1 [apMOHUKM TOKA

%o 0 10 20 30 40 o0 60 70 80 90 100

FJ

bimn’

H Ih, Eyﬂ Ih, Eyﬂ Ih’ Eyﬂ Ih, Eyﬂ Ih" Eyﬂf Ih, Eyﬂ Ih’ Eyﬂ lh’ Eyﬂ lh’ Eyﬂ Ih’ Eyﬂ Ih, Eyﬂ

10

11

12

13

14
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A.3.2 NHTeprapMmoOHUKMN TOKA
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75/90

125/150

175/210

2251270

275/330

325/390

375/450

425/510

475/570

525/630

575/690

625/750

675/810

725/870

775/930

825/990
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be'n’ 7o

10

20

30

40

o0
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00
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f, Ty

I, %

I, %

1, %
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1, %

I, %

. %
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) %

I, %

I, %

875/1050
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975/1170

1025/1230

1075/1290

1125/1350

1175/1410

1225/1470

1275/1530

1325/1590

1375/1650

1425/1710

1475/1770

1525/1830

1575/1890

1625/1950
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1825
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1975
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FJ

bim’

%

0

10

20

30

40

o0

60

70

80

90

100

f, kI'y

I, %

l, %

I %

I, %

I, %

I, %

I, %

I, %

I, %

I, %

I, %

2,1

2,3

2,5

2,7

2,9

3,1

3,3

3,5

3,7

3,9

4,1

4,3

4,5

4,7

4.9

5,

5,3

5,9

5,7

5,9

0,

0,3

0,5

0,7

6,9

7,

7,3

7,9

35



FOCT P 54418.21—2011

P 7% 0 10 20 30 40 o0 60 70 80 90 100

sk
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A.4 Bo3gencrteue NnpoBanoB HANPAXeHUS

Pabounn pexxum BIY:

YcnoBua ncnbiTaHUSA

[ pachuk A.1. BpemeHHble psaabl USMEPEHUN NPOBANOB HANPSXEHUA NMPU OTKITIOYEHHON ucnbityemon B3IY (Bapu-
aHTbl ucnoitanmn NH1— MNHG).

Pe3ynbTaTbl MCNbITaAaHUA Npu paboTe B Aanana3oHe ot 0,1P, ao 0,3P,,

[ pacouk A.2a. BpemeHHble psiabl U3AMEePEHUN akTUBHOW MOLLHOCTU ANs NPSAMOW NocneaoBaTenbHOCTU OCHOBHOW
yacTtoTbl (BapuaHTbl ucnoitanHun [NMH1— HBG).

[ paduk A.2b. BpemeHHblie psaabl N3MepPEeHUN peakTMBHOW MOLWLHOCTU ANS NPSAMOU MNMocnegoBaTeNlbHOCTU OCHOB-
HOW YacToTbl (BapnaHTbl ncneiTannn NH1— MNHG).

[ paduk A.3a. BpemeHHble psaabl UAMEPEHNN aKTUBHOIO TOKa Ans NpsmMoun nocrneaoBaTerbHOCTU OCHOBHOWM YacTo-
Tbl {(BapuaHTbl ncnoitTanmn NH1— MNHG).

[ pacpmnk A.3b. BpemeHHble psaabl naMmepeHUn peakTUBHOINO TOKa Ans NpssMon nocneaoBaTernbHOCTU OCHOBHOW
yacTtoTbl (BapuaHTbl ucnolitanHnn [NMH1— INHG).

[ pacouk A.4. BpemeHHble psAaabl UAMEPEHUN  HaANPSHKEHUA NMPSAMON NOCneaoBaTenbHOCTU OCHOBHOWM 4acTOTbl HA
3axnmax B3IY (Bapmantbl ucnoitanum NH1— NHG).
Pe3ynbTaTbl UCnbITaHUA BAY npu Harpy3ke bonee 0,9P,, HOMUHaNIbHOM aKTUBHOU MOLLHOCTN:
"padouk A.5a. BpemeHHble psaabl NU3amMepeHnn akTMBHOW MOLLHOCTU ANs NPSAMOW NocneaoBaTenbHOCTU OCHOBHOM
yacTtoThbl (BapuaHTbl ucnoitaHun [NMH1— IHG).

[ pacouk A.5b. BpemeHHble psabl U3AMEPEHUN PEaKTUBHOWM MOLLHOCTW ANS NPSAMOW NocneaoBaTtenbHOCTU OCHOB-
HOW YacToTbl (BapmnanTbl ncnoitTannn NH1— MHG).

[ padouk A.6a. BpemeHHble psaabl UAMEPEHNN aKTUBHOIO TOKa Ans NpsaMoun nocrneaoBaTerbHOCTU OCHOBHOWM YacTO-
Tbl {(BapuaHTbl ucnoitTanmn NH1— NHG).

[ pachnk A.6b. BpemeHHble psaabl naMmepeHUn peakTUBHOINO TOKa Ans NPsAMOn nocneaoBaTernbHOCTU OCHOBHOW
yacTtoTbl (BapuaHTbl ucnoitanHun [NMH1— HBG).

[ pauk A.7. BpemeHHble pAabl NU3AMEPEHUN HaNpPsSHKEHUS NPSAMON NMOCneaoBaTeribHOCTUM OCHOBHOW 4acTOThl HA
3axunmax B3IY (Bapmantbl ucnoitanum NH1— NHG).

A.5 AKTUBHaAA MOLWHOCTDb

A.5.1 MakcumanbHasa namepsemas MOLWHOCTDb

CpegHee 3HaveHue 3a 600 ¢

NamepeHHoe 3HaveHune Pgog, KBT

HopMupoBaHHOE 3HAYEHWUE, Pgag = Pso / P;,

CpegHee 3Ha4veHue 3a 60 ¢

NamepeHHoe 3HaveHue, Pgg, KBT

HopmupoBaHHOe 3HauveHune, pgg = Pgo / P,
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CpeaHee 3Ha4veHue 3a 0,2 ¢

MamepeHHoe 3HaudeHue, Py o, KBT

HopmunpoBaHHOe 3HaueHue, pg, = Pyo [ P,

A.5.2 OrpaHnvyeHne N3AMeHeHNA MOLLHOCTMH

Pabounn pexum BIY: nameHenne mowHoctn 10 % HOMMHaANBHON MOLWHOCTU B MUHYTY

" paduk A.8a. BpemeHHble psaabl 3HAYEHUU NMOJTHOU U U3MEPEHHOWN aKTUBHOW BbIXOAHOWU MOLLHOCTMW.
“padouk A.8b. BpemeHHble psiabl NU3AMEPEHHOWN CKOPOCTU BETPA B NpoLEecce UCNbITaHUA.
A.5.3 YnpaBneHue no 3agaHHbIM yCTaBKaM aKTUBHON MOLLHOCTW

Pabounn pexnm BIY: pexum ynpasneHus no 3agaHHbiM yCTaBKkaMm akKTUBHOW MOLLHOCTW

[ pachuk A.9a. BpemeHHble pAaabl 3HAYEHUW YCTaBOK aKTUBHOW MOLWLHOCTU, MOSMTHOU U N3MEPEHHOW aKTUBHOW Bbl-
XOOQHOWU MOLLHOCTMW.

[‘pachuk A.96. BpeMeHHble psaabl UAMEPEHHOW CKOPOCTU BETPa B NpoLecce UCMbITaHUA.

A.6 PeaktTMBHass MOLWHOCTb

A.6.1 MakcumMmanbHO AonycTtumas peakTMBHasA MOLWHOCTb

Pabounin pexum BIY: pexum ynpasneHunsi no 3agaHHbIM yCTaBKaM PeakTUBHOW MOLLHOCTH

AKTUBHasA MOLWHOCTb, % HOMWHANbLHOW
MOLLHOCTMU
MakcnmanbHasi MHOYKTUBHAS

peakTUBHAasA MOLLHOCTb, KBap

MakcumanbHasa eMKOCTHas

peakTUBHAasA MOLLHOCTb, KBap

A.6.2 YnpaBneHwue no 3agaHHbIM yCTaBKaM PeakKTUBHOWN MOLLHOCTW

Pabounn pexum B3IY: pexum ynpasneHus no 3agaHHbIM yCTaBKkaMm PeakTUMBHOW MOLWHOCTW

YcTaBKa peakTUBHOM MoLWHoOCTH 0 KBap

AKTUBHas1 MOLWIHOCTb, % HOMWHANBHOW

MOLLHOCTMU

PeakTMBHAA MOLLHOCTb, KBap

CTyneH4YaToe NaMeHeHne yCTaBKN PpeakTUBHON MOLLHOCTH

- padhmk A.9. BpemeHHble pAagbl 3HAYEHUN YyCTaBOK PeakTMBHON MOLUHOCTU U U3MEPEHHON PeakTUBHON MOLLHOCTMW.
paduk A.10. BpemeHHble psaabl akTMBHOW MOLWHOCTM B npouecce ncnbitTaHnsa (aktTuBHas MOWHOCTb AO0SKHa
cocTaBnAaATb NpubnunantenbHo 50% HOMWHANBLHON).
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A.7 3awumTa ceTm

HanpsaxxeHue,

YpoBeHb 3alKUThI

Bpemsa oTKn4YeHUus, ¢

HaCTOTd

YeTaBKa

PeaynbTtar
N3aMepeHus

YeTaBKa

Peaynbrar
N3MEpPEHUS

[ToBbILLEHHOE

HanNps>KeHne

[TOHWXXeHHOoe

HanNps>KeHne

[loBbILLEHHAA

HaCTOTA

[ToHWXeHHaHd

HaCTOTa

A.8 Bpemsa noBTOpPHOIro noaknioveHuns

[TpogormknTenbHOCTL cO0OA ceTn

10 ¢

1 MUH

10 MuKH

CeTn, C

dakTnyeckasa MaMepeHHas NpoaoIXNTenbHOCTb cbos

Bpemsa nOBTOPHOIo NoAkKioYeHus, ¢
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MpunoxeHue B
(cnpaBo4HOE)

KonebaHusa HanpshxeHUs U conukep

B.1 HenpepbiBHana padoTa

[Tpoueaypbl NPOBEAEHNS N3MEPEHMN N OLUEHKM A03bl Privkepa npu HenpepbiBHOWM pabote BAY npuBeaeHbl HA
pucyHke B.1. 3 pucyHka B.1 cnegyeT, 4to npoueaypa namepeHus ABnAeTcsa 4oCTaTtouHO CINOXHOW, a npoueaypa oueHKu
CpaBHUTENbHO MPOCTA.

I
NamepeHue I OueHka
|
|
Sk, fien Wy = 30°, 50°, 70°, 85° Sk,ﬁg v, =6,7,5 85n10mc | St Wi Vg
P l Pr{c < x) I,
. f St,ﬁﬂ
Upt), ippll) Mogenvposanme Uge(t) oCT P BhIYMCNEHue (W) Otuer 00 Boliucnenune gosol Pst i
MIHOBEHHOTO ‘ 51317 4 15 ‘ HOPMUPOBaHHbIX ‘ Biselwmsanue - MCTbI TaHWAX ‘ thnukepa AnA KOHKPETHOMo
HaNpPsKEeHUs o 3HAMEHWIA MecTa pasmMetlleHna BIY
|
|
|
|
PucyHok B.1 — [lpoueaypbl NpoBeaeHUs N3MEPEHUN N OUEHKN A03bl orinkepa nNpu HenpepbiBHOW paboTte BIY

B cooTBeTCTBUM C pUCYHKOM B.1 npoueaypbl U3MEPEHNIN BKITIOHAIOT B CeD4:

1) n3amepeHne HECKOITbKUX BPEMEHHbIX PALOB HAMPSXXEHNS N TOKa U,,(1), i.(t) AN CKOPOCTEN BETpa, HaXOaAWMXCS
B AMana3oHe OoT MMHUManbHOW paboyen ckopocTu BeTpa ao 15 m/c;

2) NCNONb30BaHUE Kaxaoro 6roka n3 namepeHHbIX BPEMEHHbLIX PSAOB B KA4ECTBE BXOAHOW (PyHKUMK ANs MOAENW-
poBaHus konebaHnn HanpsxeHusl ug.(t) pacHeTHOW CeTU NMpu COOTBETCTBYIOLEN MONTHON MOLHOCTU KOPOTKOIo 3aMblKa-
HUA Sk fic W MPU YETBIPEX Pa3NUYHbIX 3HAYEHUAX Pa30BOro yrra NonHoro CONpPoOTUBIIEHUSA CETU V;

3) NCNONb30BaHNE KaXA0ro MOAENUPOBAHHOIO MIHOBEHHOIO HaMNpsiKeHUs! BPEMEHHbIX PSAAOB Us.(1) B Ka4vecTBe
BXOAHOW (DYHKUMW ANs onpegeneHnst 4o3bl onukepa Py g, B cootBeTcTBUM ¢ TOCT P 51317.4.15;

4) HOPMUPOBAHWNE KaXAO0r0 3HaYeHUs Py g ANA NONyYeHWA KOSMMULMEHTa A03bl hnvkepa ¢ (), He 3aBuCsALLEe-
ro oT BblbpaHHOW MOMHOW MOLLHOCTU KOPOTKOro 3aMblKaHUA CETU Sy fic:

5) pacyeT AN Kaxaoro 3HadveHwus oasoBOro yrra norHoro ConpoTUBIIEHUA CETU \, B3BELWEHHOW MHTErpanbHOM
dyHKUMK pacnpegenenns koapduumenTta Ao3bl hnukepa Pr{c < x) Ansa YeTbipex pacnpeaeneHuin cKopocTen BeTpa.
Pr(c < x) npeacrtaensiet cobon pacnpegeneHne koaddpuumneHta gossl hrmvkepa B criyyae BbINMOJIHEHNS U3MEPEHUN B
MeCTe yCTaHOBKM B3IY, umerowero pacnpeageneHme cpegHen CKopocTu BeTpa Vv, no Penelo;

6) onpeaenenne 99-ro NpoueHTUNA Ko3ddpununeHTa go3sbl pnukepa ¢ (Wi, V,;) ANs KaXA0oW MHTErpanbHOW OyHK-
LMK pacnpegeneHus.

[Tpoueanypa oueHkn (CM. pUcyHOK B.1) No3BONSIET HA OCHOBE YCTAHOBNEHHOIO 3Ha4YeHUs Ao3bl PrMKepa BblYNUC-
NUTb 003y OnukKepa, Bbi3biBAEMOro egnHudHon B3IY wvnu rpynnon B3AY, pacnonoXeHHbIX Ha KOHKPEeTHOW nrowagke,
paboTalLWmMX B HENPEPLIBHOM PEXUME.

B.2 Onepaunu nepeknoveHus

[Topsaaok NpoBeaeHUs N3MEPEHUA U OLIEHKN KONebaHnm HanpsKeHUA u pbnvkepa npu onepaunsix nepexkntoyeHus
npeacTtaBrneH Ha pucyHke B.2.

M3 pucyHka B.2 criegyeT, 4TO npouenypa naMmepeHns SBnseTcs JoCTaTtovHO CIIOXHON, B TO BPEMS Kak npoueaypa
OLEHKWN CpaBHUTENBbHO MPOCTA.

[Tpoueanypbl N3AMEPEHUSA ANs onepaunmn NepPEKTIOYEHNS BKITIOYAOT B CeOS:

1) n3aMepeHne HECKOIIbKMX BPEMEHHbLIX PSALAOB HAMNpPsAXeHUs N Toka U,,(f) n i, (t) ona Kkaxgoro ykasaHHoro tvna
NnepeKntoYeHus;

2) NCNONb30BaHUE Kaxaoro 6roka n3 namepeHHbIX BPEMEHHbIX PSAAOB B KA4eCTBE BXOAHOW (PyHKUMK ANS MOAENW-
poBaHus konebaHnin HanpsKeHUs Uy (t) pacH4eTHOW CeTU NMpU YeTblipeX pasnunyHbiX asoBbIX yrrax MonHoOro ConpoTUB-
NeHns1 CETU ;. 1 COOTBETCTBYIOLWLEN MONMHON MOLHOCTM KOPOTKOIO 3aMblKaHUsl CeTU Sy .
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N3mepeHue

— ] o 0 (2] S
Sk fic: Vi = 30°, 50°, 70°, 85 k fic Nyo Nqog

l rOCT P Pst fic l Ke(Wieh Ky(W ) b l b P g
] NCMNbITAHNAX
um(t)f '!m(t) MD,D,EHMPDEEIHME — 51317.4.15 > BeluncneHue BbluncneHune konebaHum st I
‘

N1, N1op,
—— MrHoBeHHOro HopmupoBaHbix | Ycpeawere [ 10 1200 ™ anpskenna u onvkepa [ >

HanpsXXeHus CpenHe- —> 3HAYEHWIA ke(W ), ANsi KOHKPETHOW MIoLaaKu

KBagpaTuyeckoe
3HaJYeHue Uﬁc.max(f)' Uﬁc.min(t)

ku(Wk)

PucyHok B.2 — llpoueaypbl npoBeaeHnss NaMepeHnm n oUueHKU N3MEeHEHUN HanpsbkeHnsa n ao3bl drnvkepa npu onepa-
UUAX nepeknoveHns BAY

3) NCNOSIb30BaHNE KaXX4Ooro MrHOBEHHOIO HaNpsXXeHUsl BPEMEHHbLIX PSAOOB Uj.(f) B Ka4ecTBe BXOOHOW (PYHKUMY
Ons onpeaeneHns Oo3bl orivkepa Py g, B cootBeTcTBUM ¢ TOCT P 51317.4.15, a Takke B kKa4ecTBe BXOQHON (PYHKLMN
ans Bbluncnennsa Ug. max U MUHUManbHOIO Up. min CPEAHEKBAAPaTUYECKOro 3Ha4YeHUs1 HanpsikeHns 3a oA4uH Nepuop;

4) NpvBedeHNe Kaxaoro 3Ha4eHns Pg; 4. K LLIAroBOMY KO3MMULMEHTY A03bl Privkepa k; () W Kaxaoro 3Ha4eHust
HaNPsKeHWa Uge max — Usic. min — K KOSMMULNEHTY UCKaXEHUs HanpsikeHuns K, (Wy);

5) onpegeneHne Ana Kaxgoro sHadeHus pasoBoro yrra rnornHoro ConpoTUBMNEHUSA CETU Y, CpedHUX 3HaYeHUK
N3MEPEHHbIX LWAroBbiX KO3MMUUNEHTOB O03bl hrnkepa U KO3IMDOULUNEHTOB UCKAXEHUS HaANPSXEHWS;

6) ykaszaHue B oT4eTE 00 UCNbITAHUAX ANA KXA0ro Tuna onepaunm nepeknoveHnss cpeaHmnx 3HaveHUM N3MepeEH-
HbIX LLAroBbIX KO3MWMPUUNEHTOB A03bl hrmkepa N KO3PMOULUNEHTOB UCKAXEHUA HAMPsXXEeHN BMECTe ¢ MakCUMarbHbIM
konundectBoMm N,q,, ONepaunmn nepeknoveHnsa 3a nepmnog spemenn 10 MumH n makcnumarnbHbIM KONMYecTBOM Nyog,, ONE-
bDaUnn nepeknoyeHns 3a nepuo spemeHn 120 mMuH.

[Tpouenypa oueHkn (CM. PUCYHOK B.2) Nno3BONSAET HA OCHOBE BbIMMCIIEHHOIO LWAroBOro Ko duumneHTta aossl pnum-
Kepa N KO3IMMPUUMEHTA NCKAXEHUA HANPSPKEHUA paccyuTaTth 403y PIIMKEpPA U N3MEHEHUS HanpsiXeHusl, Bbl3BaHHbIE
onepauusaMn nepekntoveHns ansa nobon KoHKpeTHoW nnowaaku. [Npoueaypa oueHKM NpUMEHNMMa Kak Anst OQUHOYHbIX
B3Y, Tak n gns rpynnbl BETPOBbLIX YCTAHOBOK.

B.3 BaBewnBaHue 3Ha4veHU go3bl hnunkepa

[Ipnmep, NpuBEOEHHBIN HWXE, UNTMIOCTPUPYET Npoueaypy B3BELWWMBAHUA 3HAYEHUWN O03bl PrivKepa, UCMNosb3ye-

MYI0 B HACTOSILLEM CTaHaapTe Ans nony4veHunst KospduumeHToB Ao3bl hnmkepa ¢ (Y, V,), COOTBETCTBYIOLLNX YETLIPEM
DA3NNYHbIM pacnpegeneHusamMm CKopocTen BeTpa. B HacTodAwem noapasgene onpegeneHne KosduumeHTa gosbl dhnm-
kepa NpoBeaeHO TONbKO ANnA pa3oBoro yrra noyIHoro conpotTmeneHmna cetn y, = 50°. AHanorM4yHoO NpoBOAAT pacyeThbl
ONna apyrmx aHaveHnn ¢pasoBoro yrna nonHoro conpotueneHusa cetm — 30°, 70° n 85°.

Ha pucyHke B.3 npeactaBneH Habop MamepeHHbIX 3Ha4YeHnn KosdduumeHTa gosbl drivkepa ¢ (v,) B 3aBUCUMO-

CTW OT CKOPOCTU BETpa Ansd ha3oBoro yrrna rnosiHoro conpotuBrieHns cetn iy, = 50°.

KoathduuymeHT aosbl hnvkepa
16

14

II‘

12

10

0 i 2 3 4 5 66 7 8 9 10 1M1 12 13 14 15 16 17
CkopocCTb BETpa, M/C

PUCYHOK B.3 — 3aBMCMMOCTb M3MEPEHHbBLIX 3HAYEHUN KO3IMPUUMEHTA A03bl
ONUKepa oT CKOPOCTU BETPA
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3Ha4YeHUs KO3 PNUNEHTOB A403bl (PrNMKEPa UCNOMb3YIOT ANA ONpeaereHns pes3ynbTUPYIOLWEro 3HavYeHns Koad-
dbuumnenTa gosbl dpnukepa ¢ (Y, V,) AN Kaxaoro pacnpeaernieHnsa CKoOpoCTen BeTpa B COOTBETCTBMU C NPUBELEHHON
HXE npoueaypoun:

- NPOBOAAT cucTemMaTnsaumnio KoadduuneHToB Ao3bl nnkepa ¢ (V) B MHTEpPBanax ckopocrten setpa 1 m/c;

- ONPeaensitoT 4YNCNo U3AMEPEHUN B KXKIOM UHTEPBAle CKOPOCTEN BETPA,;

- ONpeaenstT BECOBON KOIPMULNEHT W; B KaXOOM MHTEpBarne CKOpoCTeN BETPA;

- ONPEeAEensaoT BECOBYIO MHTErpanbHyo OyHKUMIO pacnpeaenerHus Pr(c < x);

- onpegensoT 99-n NpoUEHTUINb, KOTOPbLIN NpeacTaBnseT cobon koappnuneHT gosbl dnukepa ¢ (Y, V,).

MuHumanbHasa pabodasi CKOpOCTb BeTpa Ana BAY B AaHHOM npumepe CoCTaBnsieT Vi, = 3 M/C. Heckonbko
N3MEPEHNN, NPOBEAEHHbIX NMPU CKOPOCTAX BETPA HUXE MUHUMANbHOW pabo4ven CKOpoCTU BeTpa v Bbiwe 15 m/c, AOMKHbI
ObITb ncknoYeHsbl. [nsa onpegenenns koadduuneHTa gosbl nmkepa ¢ (Y, V,) UCNONb3ylT N3MEPEHNSA, CTPOro COOTBET-
CTBYIOLWLME AnanasoHy U3MEPEHNSA CKOPOCTEN BETPA OT MUMHUMAIBbHOW pabouen ckopoctn go 15 m/c.

YKasaHHas npoueaypa onpegeneHunst pes3ynbTUPYIOWEro 3HavYeHus ao3bl onnkepa nnnicTpupyetca B tabnuue
B.1, rae npuBeaeHsi:

- UHTEpBallbl CKOPOCTEN BETPA,;

- YUCNO N3MEPEHNN B KAXXOOM UHTEPBAaneE,

- OTHOCUTENbHbIE YACTOTbl NOBTOPEHUA 3HAYEHUN KO3 duuneHTa A03bl hnvkepa ans /-ro MHTepeBana CKOpoCcTeEN
BeTpa f, ; W pacnpeaeneHus Penes f, ; ana cpegHErogoBbIX CKOPOCTEN BETpa v, = 6; 7,95; 8,5; 10 m/c.

Tabnwnuya B.1—Yucno namepennn N, ; 1 4actoTbl NOABNEHUA 3HaYeHUN [, ; 1 f,

y, i QNS K&X0ro uHTepeana
CKOpOCTEN BETPa B AManasoHe OoT MUHUMAanbHOW paboden ckopoctn BeTpa Ao 15 m/c

AHTepBansbl Uucno fm, » 7o f% » 7o fyjj,-, % ny, % f% » Yo
CKOpOCTEU BETpa, M/C N3aMepeHun Nm! ; 8 m/c 7.5 mic 8.5 m/c 10 M/
3—<4 30 5,38 11,64 8,21 6,64 4,98

4 —<5 36 6,45 12,57 9,44 7,83 6,02
5—<6 45 8,06 12,37 10,04 8,59 6,30
6—<7 33 5,91 11,26 10,04 8,91 7,32

7 —<8 42 7,53 9,58 9,53 8,83 7,56

8 —<9 33 5,91 7,67 8,65 8,41 7,56
9 — <10 33 5,91 5,80 7,52 7,74 7,34
10 — < 11 69 12,37 4,15 6,29 6,88 6,93

11 — <12 87 15,59 2,82 5,07 5,94 6,39
12 — <13 60 10,75 1,82 3,95 4,97 5,/D
13 — <14 45 8,06 1,11 2,97 4,05 5,07
14 — <15 45 8,06 0,65 2,16 3,21 4,37

Obuwee uncno N,, 558

BecoBov KOSMMOUUNEHT w; ONpedensitoT Kak OTHOWEeHWE YacToTbl NOSIBIIEHVSI CKOPOCTU BETpa fy, ; K OTHOCUTElb-
HOW YacToTe NOBTOPEHUSI N3MEPEHHbIX KOI(PUUNEHTOB A03bl rnkepa f,, ;. BecoBble KOIMPUUNEHTLI W; ANSA KaX4oro
MHTEPBana CKOpocTen BeTpa npuBeaeHsl B Tabnuue B.2.
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abnwuya B.2— BecoBble KO3MMOUUMEHTHI W; ANA KQXXO0INo MHTEPBArna CKOpoCTen BeTpa

MHTepBansbl W, w, w, W,
CKOPOCTEN BeTpa, M/C npu 6 Mm/c npu 7,5 m/c npu 8,5 m/c npu 10 m/c
3—<4 2,165 1,527 1,236 0,927
4 —<5 1,214 0,933
5—<06 1,065 0,843
6 —<7 1,904 1,698 1,507 1,237
/[ —<8 1,273 1,267 1,173 1,005
8 —<9 1,297 1,462 1,423 1,278
9—<10 0,980 1,272 1,308 1,241
10 — < 11 0,335 0,509 0,557 0,561
11— <12 0,181 0,325 0,381 0,410
12— <13 0,169 0,367 0,463 0,535
13— <14 0,138 0,368 0,502 0,628
14 — <15 0,081 0,267 0,398 0,542

Obwasa cymma BeCOBbIX KO3I(MMPUUMEHTOB ANS KXA0ro MHTEPBANa, YMHOXEHHAA Ha YMCNO U3MEPEHUN ONSA KaX-

noro nHTepeana, npuseaeHa B tabnuue B.3.

Tabnwuua B.3 - 0Obwas cymma BeCOBbIX KOS(PPUUNEHTOB, YMHOXEHHbBIX HA YMUCIO
N3MEPEHUN OISl BCEX MHTEPBANOB CKOPOCTEN BETPA

vV, , M/C 6,0

7,9

8,9

10,0

454,40

467,99

457,64

424,60

Ha cnegyiouwem atane pacyeToB pesynbTaTbhl UBMEPEHUN YyNOpAA4Oo4YUMBAIOT NO KO3 dunumeHtam ao3bl prnvkepa
c (yy), 4YTO unnctpupyetca B tabnuue B.4. B BepxHen cTpoke T1abnuubl B.4 npuBegeHbl MakCUMarbHbIE 3HAYEHUS
ko3 PUUMEHTOB A03bl drnmkepa ¢ () B Anana3oHe CKoOpocTen BeTpa oT 3 M/c 4o 15 m/c. B kavecTBe MakCMManbHOro
3Ha4veHus KoahduumnenTa ao3sbl hnvkepa ¢ (yy) npuHumatot 100-1 npoueHTUb, NpeacTaBnAlowWmMn cobon B3BELLWEHHOE
3Ha4YeHne MHTerpanesHoro pacnpegenenus Pr(c < 11,495) = 1,0. MNMocneayrowme cTpokn Tabnuubl B.4 nonyyeHbl BblunTa-
HUWEM BECOBOIo ko3dhdununeHTa ans COOTBETCTBYIOLWENO pedynbrarta U3MepeHunst, NnpeacraBneHHoro B tabnuue B.2, pas-
OEeNeHHOro Ha obuwyo cymMmmy BECOBbLIX KO3 duumenToB (Tabnuuya B.3), u3 gaHHbIX npeabliayLlen CTPOKN.

Tabnwnuya B.4 —B3BeweHHOe nHTErpanbHoOE pacnpegenenmne kKo3shdOuuneHToB Ao3bl hrnvkepa Pr (¢ < X) ans Kaxaoro
pDacnpegeneHnss CKOPpocTen BeTpa

CopTUpOBAHHLIE CooTBeTCTBYHOWAA Pr (¢ < x) Pr (¢ < x) Pr (¢ < x) Pr (¢ < x)
KOS PULHUEHTbl J03bl CKOPOCTh BeTpa, M/C npu © M/c npu 7,5 m/c npu 8,5 M/c npu 10 m/c
dbnukepa
11,495 13,4 1,0000 1,0000 1,0000 1,0000
11,379 13,4 0,9997 0,9992 0,9989 0,9985
11,298 13,4 0,9994 0,9984 0,9978 0,9970
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COopTUpPOBAHHbIE CoOTBETCTBYIOWAA Pr (¢ < x) Pr (¢ < x) Pr (¢ <Xx) Pr(c <Xx)
KOS PULHUEHTbl O03bl CKOPOCTb BeTpa, M/C npu 6 m/c npu 7,5 M/c npu 8,5 m/c npu 10 m/c
dbnukepa
10,584 14,0 0,9991 0,9976 0,9967 0,9956
10,472 11,9 0,9989 0,9971 0,9958 0,9943
10,444 14,0 0,9985 0,9964 0,9950 0,9933
10,418 11,9 0,9983 0,9958 0,9941 0,9920
10,418 10,3 0,9979 0,9951 0,9933 0,9911
10,3064 14,0 0,9972 0,9940 0,9921 0,9898
10,308 14,0 0,9970 0,9935 0,9912 0,9885
10,286 10,3 0,9968 0,9929 0,9903 0,9872
10,280 11,9 0,9961 0,9918 0,9891 0,9859
10,104 10,3 0,9957 0,9911 0,9883 0,9849
10,059 14,2 0,9950 0,9900 0,9871 0,9836
9,931 14,2 0,9948 0,9894 0,9862 0,9823
8,882 12,9 0,9906 0,9788 0,9713 0,9620
8,858 12,9 0,9902 0,9780 0,9703 0,9608
8,846 12,1 0,9898 0,9772 0,9693 0,9595
8,836 11,3 0,9895 0,9765 0,9683 0,9582
8,831 12,1 0,9891 0,9758 0,9674 0,9573

B tabnuue B.4 XnpHbiMm wpndpTom 00603HAYEHBI COOTBETCTBYOWME 99-€ NPOoUEHTUNK, npeacrasnsaowme cobon
kO3 PUUMEHTBI A03bl hrnkepa ¢ (Y, V,) AN PasoBoro yrna nonHoro conpoTmBnenns cetn 50°, KoTopble yKasbiBaloT B
oTyeTe 00 UCnbITaHMAX, YTO UNNIOCTPUpyeTcs B Tabnnue B.5.

TabnwuaB.b —

Pe3yNbTUPYIOWMA KOSIMDUUMEHT A03bl DrMKepa Npu HenpepoiBHON pabote BIY

W, rpag 30° 50° 70° 85°
V., M/C KosgpduuueHT 0o3bl pnukepa

6,0 8,9

7,5 10,1

8,5 10,3

10,0 10,4
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YCTaHOBNEHHbIE KO3MMDULUMEHTbI A03bl hrnkepa ABNATC 99-Mu NPOUEHTUNSAMU 3HAYEHUN B MHTEPBAale CKOPO-
CTeN BeTpa OT MUHMMANbHOW paboven ckopocTun BeTpa ao 15 m/c. INpun 3TOM HET HEOBXOAMMOCTN paccmMmaTpuBaTbh BECH
NHTEPBAall CKOPOCTEN BETPA.

HeonpeaeneHHOCTb N3MEPEHUN, ODYCINOBMNEHHANA YHETOM OrpaHUYEHHOro MHTEPBAaNna CKOPOCTEN BETPA, PACCMOT-
peHa B Tabnuue B.6.

B nepBbiXx Tpex cTpokax tabnuubl B.6 HA OCHOBE MHTErpanbHbiX PyHKUMW pacnpegeneHnsa Penes paccuntana
BEPOSATHOCTb TOr0, YTO CKOPOCTb BeTpa byaeTt HMxe 3 M/c, B npeaenax ycTaHOBINEHHOIoO MHTEpBana uamepeHun ot 3 ao
15 m/c n Bbiwe 15 mM/c.

B nydwem cny4dae Bce KO3 dUUMEHTbI 403bl PIIMKEPA, HE BXOAALWME B MHTEPBAl N3MepPEeHUN, He npeBbiwatoT 99-
ro NPOUEHTUINA B UHTEPBAane namepeHnn. B gaHHom cnyvae HangeHHbI NPpoueHTUIb PakTnYeCckn COOTBETCTBYET NyuLUe-
MYy BapuaHTy npoueHTnnsa B Tabnuue B.6.

B xygwem cnydae Bce koadduumeHTbl 4o3bl drnvkepa B UHTEpBane CKOpPOCTeEN BETpa cBbiwe 15 M/c npeBbiaoT
99-1 npoueHTUNb B MHTEPBAarne namepeHnn. B gaHHom crnydae HangeHHbIN NPOLEHTUIb COOTBETCTBYET XyALWEeMy BapuaH-
Ty npoueHTunsa B 1abnuue B.6. ®akTnyeckoe npoueHTHOE COOTHOLWEHNE HAWOEHHOro NPOUEHTUNA SIBNAETCHA BECbMA
HETOYHbIM OIS pacnpenerneHnin CKOPoOCTEN BETPA C BbICOKMMU 3HAYEHUSIMU CPeOHNX rOO0BbIX CcKopocTen BeTpa. [laHHas
HEONPEeAENEHHOCTb N3MEPEHUN MOXET DOblTb YMEHbLUEHA A0 NOOOro TpedbyemMoro ypoBHS € NOMOLLLIO NEPEMELLEHUS
BEPXHEN IrPaHULbI MHTEPBAana namepeHun Bolilwe 15 m/c. OgHako, 310, 3a4acTylo, 3HAYUTENBHO YBENUYNBAET TPebyemoe
BPEMS UCMbITAHUN, @ TaKKe CTOMMOCTb U3MEPEHUN.

TabdbnwunuaB.6 — BepoaTHOCTM M NPOUEHTUNU ANA Pa3fnyHbIX CKOPOCTEN BETpAa

Vg, M/C 6,0 7,5 8,5 10,0

Pr (v < 3 m/c), % 17,8 11,8 9,3 0,8

Pr{(3 m/c< v<15m/c), % 81,4 83,9 82,0 76,1

Pr (v > 15 m/c), % 0,7 4,3 8,7 17,1
Jlyqwwnn BapuaHTt npoueHTuns, % 99,2 Q9.2 99,2 Q99,2
Xyawvn BapvaHTt npoueHtuns, % 98,4 94 .8 90,5 82,2

[TpnmeyaHune— B nepBbIX Tpex CTpoKax NpuBeaeHbl BEPOATHOCTU HAXOXAEHNSA CKOPOCTU BETPA HUXKeE,
BbilLE UM B Npeaenax ykazaHHoro nHrepeana namepeHum ot 3 go 15 m/c. Miexoasa n3 gaHHbIX BEPOATHOCTEN, BO3MOX-
Hble MHTEepBalbl PAKTUYECKN U3MEPEHHbIX NPOLUEHTUNEN NPUBEAEHBI B ABYX NOCMNegHUX CTPOKax.

B.4 O6bACHeHne NOHATUIA

B.41 KoadduumeHT ao3bl bnukepa

Moaenupyemoe 3Ha4veHne A03bl privkepa Pgt g 3aBUCUT OT MOLLHOCTM KOPOTKOIO 3amblKaHMsI pacHeTHOWN CEeT
Sk fic M Pa30BOro yrna norHoro conpoTmMBreHnss cetn . [losa dnukepa Py g NpubnnanTenbHo 06paTtHO NPonopLmo-
HanbHa Sy g, TOrAa Kak OTHOWEHWUEe Mexay Pg fc U Yy 3aBUCUT OT Tuna BOY. CnepoBatenbHO, KOSPULMEHT A03bl
orivkepa ¢ (yy) n 3HaveHune Pg 5. CBA3aHbl ApYr ¢ APYIOM 3aBUCUMOCTbIO

Sﬂ
Pst.fic = C{Y) - S e’ (B.1)
rae S, — HOMUHanbHas nosmHasi MOWHOCTL BAY.
[TosTtomy, ko3 dnuneHT go3bl dprnvkepa ¢ (y,) paBeH
Sk, fi
C(Vk) = Pst fic - S =3 (B.2)
1

B.4.2 LLlaroBbin ko3 duumeHT Ao3bl hnmkepa

AHanMMTNYECKUN MeTo[ onpeaeneHns KpaTtkoBPEMEHHOU A03bl (PIIMKEPA HA OCHOBE XapPaKTePUCTUKU N3MEHEHWUS
HanpskeHns n kospdpnumeHta npueegeHns yctadoeneH B fOCT P 51317.3.3. KoahPununeHT npuBegeHns ans CTyrneH-
YaTblX U3AMEHEHUN HaNpsKeHUsA paBeH eguHuue. HlaHHbIn MEeTo4 MCNONb3yeTcsa Ansd onpegerieHns waroBoro Koaddu-
uneHTa go3bl hnukepa ky (V) B Hactosiwem crtadHgapte. Llaroeein koahdunumeHT ao3bl prnvkepa onpeaensaercs Tak,
4TOObI €ro MOXXHO ObINO B AanbHEWLLEM UCNOMb30BaTh B BbIMUCIEHUSAX 3KBUBANEHTHOIMO Lara HanpsiXeHusl, BennyimHa

003bl PriMkepa KOTOPOro COOTBETCTBYET BENMUYMHE O03bl Pprinkepa npu onepaunmn nepekntoveHus. na sTtoro ncnonbay-
10T POPMYyNy

44



[OCT P 54418.21—2011

S
Omax = Kr(Wk) - Skr:‘fc - 100, (B.3)

roe dyay — SKBUBANEHTHbIW War HanpskeHus, % HOMUHaNbHOIO HanpskeHus.
Ha ocHOBe aHanuTtu4eckoro metoga, ycranosneHHoro B fOCT P 51317.3.3, 3Ha4YeHWe 3KBMBANEHTHOrO Wwara Ha-
npsXxXeHns d..., NO3BONAET ONnpeaennTb BpeMs BOCNPUATUA prinkepa iy

tr=2,3 " a2, (B.4)
[lanee ¢ ncnonb3oBaHWEM 3HAYEHUS BPEMEHW BOCNpUATUA brinkepa onpeaenstort 3Ha4YeHne KpaTKOBPEMEHHOW

0o03bl hnmkepa no popmyrne

(th\%,z
Fst fic = T ’ (B.5)
N\ P

rae T, — nepuop HabnwaeHUA.
[1lpy ognMHOYHOM BpemMeHn BOCNpusiTUs onvkepa f; KpaTtkoBpemMeHHas fo3a qrvkepa Fg 5. paBHa

1
Pt o = 100 - Ky (y) =2 (23Y52
100 = . B.6
st fic W) 5 - T, (B.6)

C ncnonb3oBaHWeEM JAaHHOIO pesynbTaTta WwaroBbl KOsdununeHT ao3bl prvkepa Ky (y;) MOXeT bbiTb onpeaenenr
no oopmyne

Skic [T V52
Ki(Wi) = 7a0° s |23 - Fst, fic- (B.7)

Bpemsa nabnogennsa 7o B (B.7) npeacraBnsiet cobon AnNnUTENbHOCTE MOAENMPYEMOro BPEMEHHOIo psiaa, C.

B.4.3 KoaddmumneHT nameHeHna HanpsaxeHus

OTHOCUTENBHOE U3MEHEHNE HANPSKEHUA AU, BbI3BAHHOE onepaunen nepexkntoveHnss BOY, 3aBUCUT OT MOLLHOCTMW
KOPOTKOro 3aMblKaHUSA PACYETHOWN CETU Sy s U PA30BOro yrna nonHoro ConpoTUBNEHUA CETU Y. 3Ha4YeHne Au npnbnu-
3UTEernbHO 0OPaTHO NPONOPLMOHANBHO Sy g, TOrAa Kak OTHOLWEHNEe Mmexay A, U y; 00yCnoBneHo TEXHNYECKUMM 0CODEH-
HocTaAMKM B3IY. CnepgoBaTtenbHO, KOSMDOUUNEHT N3MEHEHUA HaNPsXenus K, (V) onpeaensietca no oopmyne

S
Au = K, (W) Sk:,-c : (B.8)

KoathdunumeHT n3aMeHeHns1 HanpseKeHNst MOXHO onpeaenute, noacrtasnsas (B.8) mogennpoBaHHOE N3MEHEHUE
HanpsHkeHnst B CETU, UMELWEeN MOLLHOCTb KOPOTKOrO 3aMblKaHWUsl PacYeTHOU CETU Sk i,

Usic max — Yfic min Sk fic

ku(Wk) — ‘Jg Un Sn !

(B.9)

rae Ufic max W Usic, min — COOTBETCTBEHHO MakCMmarnbHOe U MUHMMalibHOE 3HAYeHUs1 MOAENWPOBAHHOIO U3MEHEHWS
NTMHENHOrO HanpspPKeHust Ug(f) B pac4eTHON CeTW.
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MpunoxeHue C
(cnpaBo4HOE)

N3mMmepeHne HanpsaxeHUd, akTUBHOU N peaKTUBHOWN MOLLHOCTN

B HacToswem npunoxeHun NnpuBeaeHbl pekomeHgaumm no nopsgky BblYUCIIEHUSA HANPSXEHUA, aKTUBHON U peak-
TUBHOW MOLLHOCTW, aKTUBHOIO N PEaKTUBHOIoO TOKa Ans NpsaMon nocrnegoBaTteribHOCTU OCHOBHOWM YacTOThbl C UCMOJIb30Ba-
HUEM Pe3yNbTaTOB U3MEPEHUs1 MIHOBEHHbLIX 3HAYEHUN HanpsiXXeHWN U TOKOB.

OcHoBaHne Ans npeacrtaBleHns MOLWHOCTU, TOKA N HaNpsPKEHUSA UX MPSAMbIM MocnegoBaTenbHOCTAM OCHOBHOM
4acTOTbl COCTOUT B TOM, 4YTO Takoe npeacraBneHmne obecnevymBaeTt YeTKoe onpegeneHne KonnyecTBeHHbIX 3HAYEHUN, YTO
OCOBEHHO BaXXHO ANs Criy4ast HECUMMETPUYHOW SHEPreTUYeCckon cuctembl. Kpome Toro, He0BXoaMmMo yumnTbiBaTb Cneay-
lowme obcToATENbCTBA:

a) npsMas nocneaoBaTernbHOCTb OCHOBHOW YacTOThbl CO34aeT KPYTALWUMA MOMEHT Bpalwatrowmxess mawmH. Obpart-
Hasl NocneaoBaTeribHOCTL U TAPMOHUKU BbI3bIBAKOT MOTEPMU;

b) BO MHOrMX cnyvasix ycTaHaBMBalOT PEAKTUBHbIM TOK BMECTO PEaKTUBHOW MOLWHOCTU. C MCNONMb30BaHMEM MPSI-
MOW NocneaoBaTenbHOCTU OCHOBHOW YacTOTbl MOXET ObITh onpeaeneHa peakTMBHasa COCTAaBNAIOLWANA TOKa B IBHOW POp-
Me. To e camoe OTHOCUTCH K onpeaeneHnto KoaduuneHta MOWHOCTH;

C) MHOTME MOAENN SHEPreTUYECKNX CUCTEM UCMONb3YIOT TONBKO NPAMYIO NOCNea0BaTENbHOCTE OCHOBHOW YacCTOThI.
[TosTomMy, ANs yNnpoweHns NPOBEPKU NMPOLECCOB MOAENUPOBAHUA, UBMEPEHUSA AOITKHbI ObITb NPeAcTaBNEHbl aHANOMNY-
HbIM OBpasom.

na namepeHuss HanNnpsKeHMW U TOKOB NPAMOW NMocrnegoBaTernbHOCTU OCHOBHOW 4acTOTbl HEOOXOAMM MHOIOKa-
HaNbHbLIA PErMCTPaTOP AAaHHbLIX C BbICOKOW 4acTOTOW BbIOOPKM (Kak npaBuno, He meHee 2 Kl U Ha kaHan). AHanoroBbIn
dUNbTP, UCKTIOYALWWUA NAPA3NTHOE HANOXEHUE CNEKTPOB ((PUNbTP HU3KMX HacCTOT), AOIHDKEH UMETL TY X€ 4YacCTOTHYIO
XapakTepPUCTUKY Ha BCEX BXOAAX HaANPSKEHNA N TOKa BO nsbexaHne dasoBbiX ownbok. bonee toro, npu paboyen 4acTo-
T€ MOrpeLwWHoOCTb onpeaeneHns aMmnnnTyn, obycnoBneHHas punNbTpoM, UCKNIOYaAKLWMM NApPa3nNTHOE HANOXEHNE CreKT-
PDOB, AOMKHA ObITb NpeHebpexxumo mana.

[Tocne namepeHnsa dpasHbIX HANPsS>XeHMW U TOKOB CriegyeT BHavane BblHUCIINTb KO3IMPUUMeHTbl Pypbe OCHOBHOW
rapmMoHuKM 3a oguH nepwopn T (npuBegeHHasa popmyrna npumeHuma ana HanpsXeHua u, gasbl a; gpyrue gasHbie
HaNPSPKEHUSA U TOKU BbIMUCTIAIOT NoAobHbIM e 06pa3om):

f
Uz cos = % [ug (t)cos(2nfyt)at, (C.1)
f—T
5 f
Ua,sin = 5 Ju, (t)sin2rfit)dt, (C.2)
t-T

rae f1 — vactota OCHOBHOW rApMOHUKMN,
Hewncrteyloulee 3HavYeHne PasoBOro HanpsXXeHus OCHOBHOW 4acToTbl onpeaensoT no dpopmyne

2 2
ua,ccrs T ua,sin . (C3)

ua1:'v >

BekTopHble KOMMOHEHTbI HaAMPSXXEeHNA U TOKa NPAMOW MOcneaoBaTellbHOCTU OCHOBHOWM YacCTOTbl BbIYUCIAIOT MO
dopmMmynam;

Uty,cos = % [2Ua,cos ~ Up,cos — Us,cos — ¥3 (Ug,sin - ub,sin)]s (C.4)
U1+, sin = % [Zua,sin ~ Up,sin — Uc,sin — V3 (Up,cos — uc,cns)]s (C.5)
I+ cos = % [Zfa,cos — Ip.cos — lc,cos — \/g(fc,sin = fb,sin)]= (C.6)
its,sin = o [2la,sin — ibsin — fo,sin = V3 (ib,cos — io,cos)] (C.7)

AKTUBHasA U peakKTnBHaHd MOLWHOCTW I'IpFIMOFI NnocneaoBaresibHOCTU OCHOBHOW 4acTOThl PaBHbl COOTBETCTBEHHO.

3 , ,
P1+ — E (u1+,cos M+ cos T U1+ sin "1+,sin)= (C-8)
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-3 . ,
Q1+ — 5 u1+,GOS "1+,sin - u1+,sin "1+,cos)' (C_Q)

A gencTeyloulee 3HavdeHne mexgydasHoro HanpsKkeHmns Nnpamon nocrneaoBaTenbHOCTU OCHOBHOW YacTOThl PpaBHO

2 2
U1+ — J%(u1+,sin T u1+,CDS)' (C-10)

ﬂ,EﬁCTB}/POLLI,HE 3HAYYEeHNA aKTUBHbIX N pPpeaKTNBHbIX TOKOB I’IpFIMOﬁ NnocregoBartelibHOCTU OCHOBHOW 4acTOoThl PAaBHbI
COOTBETCTBEHHO.

Ipqy = &t C.11
"V, (C.11)

low = S C.12
T J3u, (C.12)

KoadM@uUuneHT MOLWHOCTN NPSAMOWN MnocneaoBaTerbHOCTU OCHOBHOW YacTOTbl paBeH

JP12+ +Qfy (C.13)

[aHHble BblMMCNIEHUA MOIYT ObIThb NPOBEAEHbI C MOMOLWBLIO NPOrpamMmbl TADMUYHbLIX BbIYUCNEHUWA UKW Crieynarb-
HOW KOMMbIOTEPHOW nNporpaMmmsbl. HoBble 3HAYEHNA PEAKTUBHOW U aKTUBHOW MOLLHOCTEN AO0IMKHbI ObiTh BbIMMCNEHDI, KAK
MUHUMYM, OMH pa3 B TEYeHUe Kaxaoro 6a3oBoro nepnoga ¢ UCnorb3OBaHUEM NOCNEAHNX Pe3yrbTaTOB N3MEPEHUN.
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MpunoxeHue QA
(cnpaBo4HOE)

CBeaeHNsi 0 COOTBETCTBMU CChINOYHbIX HALMOHaNbHbLIX CTAaHAAPTOB
MeXayHapoaHbIM CTaHAapTaM, UCMONMb30BaHHbIM B KA4€CTBE CChINMOYHbIX
B NTPUMEHEeHHOM MeXAyHapoaAHOM cTaHaapTe

TadbnwuyallA.1
OBo3Ha4YeHUe CChbINOYHOro CTeneHb OBo3HavYeHne U HauMeHOBaHue
HAUWMOHAJIbHOIO CTaHOapTAd COOTBET- CCbINTOHHOIO MEeXxXyHapoOoHOro CtaHgapTa
Poccunckon Pepepaunu CTBUSA

[OCT P NCO 9000 — 2008 IDT NCO 9000:2005 «Cucrtembl meHegXmeHTa kadyectBa. OCHOBHbIE MONO-
XXEHUSA N cnoBapb»

[[OCT P NCO/M3K 17025 — 2006 IDT MCO/MOK 17025:2005 «Obwine TpeboBaHUA K KOMNETEHTHOCTU UCHbI-
TaTenbHbIX U KanmbpoBOYHbIX rnabopaTtopumn»

[OCT P 51237 — 98 — *

[OCT P 1983 — 2001 — *

[OCT P 7746 — 2001 — *

[OCT P 51317.3.3 — 2008 MOD | M3K 61000-3-3:2005 «3OnekTpomMarHutHas coBMecTumocTb. Yactb 3-3:

(M3K 61000-3-3:2005) [1lpegensl. OrpaHnyveHne nynbcaumm HanpskeHnss 1 MepuaHns B HU3KO-
BONbTHbIX KOMMYHarlbHbIX CUCTEMAX NUTaHUA ana obopyaoBaHUs C HO-
MUHaINbHbLIM TOKOM He bonee 16 A Ha a3y n He nogBepraemoro obyc-
NMOBNEHHOMY COEAWNHEHUIO»

[OCT P 51317.3.12 — 2006 MOD | M3K 61000-3-12:2004 «3nekTpoMmarHutHaa coBmecTtumocTtb. Yactb 3.

(M3K 61000-3-12:2004) [1pepenvl. Pazgen 12. lNpepenwl. [lpegenbl anst rapMoHUYHbLIX TOKOB,
reHepupyembix 0060pyaoBaHUEM, CBA3aHHbIM C DbITOBbIMW HU3KOBOIbT-
HbIMWU CUCTEMAaMWN C BXOOHbIM TOKOM 16 A U MeHblUe NN paBHbIM 75 A
Ha dasy»

[OCT P 51317.4.7 — 2008 MOD | M3K 61000-4-7:2008 «3nekTpomMarHuTHass coBMecTUmMocTb. YacTtb 4-7.

(M3K 61000-4-7:2003) MeTtoankmn neneitaHnm n namepennn. Obee pykoBoacTBO N0 N3Mepe-
HUAM 1 Npudopam Anst U3MEPEHUA TAPMOHUK N NPOMEXYTOYHbLIX rap-
MOHUK A/151 CUCTEM 3HEProcHabXEHUSA U CBA3aHHOIo ¢ HUM 060pyaoBa-
HUS»

[OCT P 51317.4.15 — 99 MOD [ M3K 61000-4-15:1997 «3OnekTpoMarHMTHasa coBMmecTumocTtb. YacTtb 4.

(M3K 61000-4-15 — 97) Metognkm ncenoitTaHnm n namepeHunn. Paszgen 15. @nukepmetp. TexHu-
YeCcKne yCcrnoBus Ha PYHKUMOHAarNbHbIE XapaKTePUCTUKN N KOHCTPYKLUUIO»

[OCT P 51317.4.30 — 2008 MOD | MBK 61000-4-30:2008 «3nekTtpoMmarHmTHasas coBmectumoctb (OMC).

(M3K 61000-4-30:2008) Yactb 4-30. TexHnka ncnbitTaHum n namepeHnn. Metogbl namepeHunin
noKasarTerien Ka4yecTBa 3MEKTPUYECKON SHEPIUNY

[[OCT 30372 — 95/ NEQ M3K 60050-161:1990 «MexgyHapoaHbIN 3NEeKTPOTEXHUYECKUIA CNOBapb.

[OCT P 50397 — 92 [naBa 161. QnekTpomMarHuTHass COBMECTUMOCTb»

* COOTBETCTBYHLWMN MEXAYHAPOAHbIM CTAHOAPT OTCYTCTBYET.

[TpunmedyaHwune— B HacTosawen Tabnuue MCcnonb3oBaHbl cnegyolme yeroBHble 0003HAYEHNUSI CTENEHN
COOTBETCTBUSA CTAHOAPTOB:
DT — naeHTU4HbIE CTaHaapThI;
MOD — moandunumnpoBaHHble CTaHOApThI;
NEQ — HesKBMBaneHTHblE CTaHOapThl.
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[1]
[2]
[3]
[4]

[3]

M3OK 60050-161:1990

MOK 61400-12-1:2005

MOK 62008:2005

MOK/TO 61000-3-6:2008

MIK/TO 61000-3-7:2008
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bubnuorpadun

MexgyHapoaHbIN 3NEKTPOTEXHUYECKNIN crnoBapb. [ naea 161. SnekTpoMmarHnTHas co-
BMECTUMOCTb

Cuctembl TypboreHepaTopHblie BeTpoBble. HacTb 12-1. amepenns xapakTepucTuk
MOLLHOCTM BETPOBLIX TYPOUH ANS NPOU3BOACTBA 3MEKTPOSHEPIUA

Paboune xapakTepucTtnkm n metogbl KannbpoBkn cnctem cbopa undpoBbiX AAaHHbIX
N COOTBETCTBYIOLLEE NporpaMmmMmHoe obecrneyeHune

INeKTpoMarHnTHas coBMmectTmmocTb. Yacte 3-6. [Npegensl. OueHka npegenoB nany-
YyeHns Ons NoAcoeaNHEHNST NCKaXKatloLWmMX YCTAHOBOK K SHEPreTU4eCcKUM CcuUcTemam
CPpeHEro N BbICOKOIO0 M CBEPXBbICOKOIO Harnps>KeHus

DNeKkTpomMarHuTHasa coBMmectumocTtb. Yacte 3-7. [pepgensl. OueHka npegenoB nany-
YeHna Ansd NoAcoeaAVMHEHUS 3HAKONEPEMEHHbIX YCTAHOBOK K 3HEPreTUYEeCKUM CUCTE-
MaM CPeaHEro N BbICOKOrO U CBEPXBLICOKOIO Harnps>XeHUs

49



FOCT P 54418.21—2011

YOK 621.396/.397.4:006.354 OKC 27.180 202

KntoueBble cnoBa: BETpO3NekTpuieckas yCcTaHOBKa, 3NeKTpuyeckas aHeprus, anekrpnyeckas ceTb, Ka4ecTBO
3MNEeKTPUYECKOW 3Heprun, anekTpoMarHMTHast COBMECTUMOCTb, FrapMOHWKW HANMPSKEHUS N TOKa, aKTUBHaSA MOLLL -
HOCTb, peaKkTUBHAas MOLLHOCTb, BpeMs NOBTOPHOMO NOAKIHOYEHNS, ToYKa obLLero npucoeanHeHus
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