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Mpeaucnosue

Llenv v npvHumMnel ctaHgapTusaumn B Poccuiickoin ®efgepauuun yctaHosneHsl PegepanbHbiM 3aKoHOM
oT 27 pekabps 2002 r. Ne 184-d3 «O TexHU4Yeckom perynnpoBaHum», a npasuna npuMeHeHUs HaunoHanbHbIX
ctaHgapToB Poccuiickoin ®egepauun — FOCT P 1.0 — 2004 «CtaHgapTusauus B Poccuiickoii Pegepaunn.
OCHOBHbI€ NOMOXEHNS»

CBeaeHus o cTaHaapTe

1 MOArOTOBMEH ®egepanbHbiM rocyfapcTBEHHBIM YHUTapHLIM Npeanpuatuem «Bcepoccuiickuii Hayq-
Ho-VCCneoBaTensCKUM MHCTUTYT cTaHg4apTusaummn u ceptudmkaLum B MalumnHoctpoeHun» (PN «BHUMHMALL)
1N TexXHNYeCKMM KOMUTETOM Mo cTaHgapTusaumm TK 039 «SHeprocbepexeHne, sHepreTuieckast 3heKTUBHOCTb,
3HEeproMeHedKMeHT» Ha OCHOBe COBCTBEHHOro ayTEHTUYHOIO NepeBoAa Ha PYCCKUIA A3bIK CTaHAapTa, yKkaszaHHo-
ro B nyHkTe 4

2 BHECEH YnpasneHnem TeEXHUYECKOro perynMpoBaHuns U cTaHgapTusaumm deaepanbHOro areHTcTea no
TEXHUYECKOMY PerynmpoBaHuio 1 MeTposiorum

3 YTBEP>XOEH W BBEOEH B JENCTBWE Mpukasom deaepansHOro areHTcTBa no TeXHUHECKOMy pery-
nvpoBaHnto 1 mMeTponorun ot 28 ceHTabpsa 2011 r. Ne 341-ct

4 HacTosawui cTangapT SBnsieTcst MogndrLMpoBaHHBLIM NO OTHOLEHUIO K MeXAyHapoaHOMY cTaHaapTy
M3K 61400-21:2008 «Cuctembl TypboreHepaTopHble BeTposble. HacTb 21. UsMepeHne 1 oueHka xapakTepu-
CTUK KayecTBa 3NEKTPO3HEPrMn BETPOBLIX TYPOUH € ceTeBbIM nogcoeanHeHnem» (IEC 61400-21:2008 «Wind
turbines —Part 21: Measurement and assessment of power quality characteristics of grid connected wind turbines»)
nyTem BHeCeHWs A0NONHUTENbHbLIX TPeboBaHUIA, 06 bACHEHWE KOTOPbIX NPUBEAEHO BO BBEASHUU K HACTOALLEMY
cTaHaapTy.

HanmeHoBaHue HacTosiLLero cTaHaapTa MU3MEHEeHO OTHOCUTENBHO HAaMMEHOBaHWUA YKa3aHHOrO MexayHa-
poaHoro ctaHgapTa Ans npusegeHus B cootsetcteue ¢ FOCT P 1.5—2004 (nyHkT 3.5).

Mpv NpYMeHeHWN HacTosALLero cTaHaapTa pekoMmeHAyeTcsl UCNOoMb30BaTh BMECTO CChITOYHbIX MeXayHa-
poAHbIX CTaHAaPTOB COOTBETCTBYHOLLME UM HaLMoHanbHbIe cTaHaapTel Poccuiickoin degepauyu, cBeaeHns O Ko-
TOpbIX NpMBeAEHbI B AOMONHUTENLHOM npunoxeHun OA.

5 BBEOEH BMNEPBbIE

VHghopmauust 06 UBMEeHeHUSsIX K Hacmosiujemy cmaHOapmy nybiukyemcs 8 exxe200H0 u30asaeMoM UH-
ghopmayUuoHHOM ykazamere «HayuoHarbHble cmaHdapmbi», @ MeKcm U3MeHeHUU U ornpasoK — 8 eXXeMeCYHO
u3dasaeMmbIx UHGOPMaUUOHHbIX yKazamensx «HayuoHanbHbie cmaHO0apmbiy». B criyyae nepecmompa (3ameHbl)
unu ommMmeHbl Hacmosiueao cmaHdapma coomsemcmsyroujee yeedomiaeHue bydem ornybrUKo8aHo 8 exeme-
CAYHO U30asaeMoM UHhOpMayUOHHOM yKkasamerie «HauuoHarnbHble cmaHOapmebi». Coomeemcmesyroujas UH-
gopmalus, yseoMIIeHUS U meKembl pasmMewjamcs maKkke 8 UHghopmayuoHHOU cucmeme obuwiezo rnob3osea-
HUS — Ha ogbuyuansHoMm calime ®edepanibHO20 azeHMemMea o MEXHUYECKOMY peayriuposaHuio U Memposioauu
8 cemu ViIHmepHem

© CraHpgapTuHdpopm, 2012

HacToswumii ctaHgapT He MoXeT BbITb NOMHOCTHIO UMW YacTUYHO BOCTIPOW3BEAEH, TUPaXKMPOBaH 1 pacnpo-
CTpaHeH B kayecTse odLmanbHoro usgaHus 6es paspelleHus PegepansHoOro areHTCTBa no TEXHUYECKOMY pery-
NPOBAHUIO U METPOMOTN
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BBeneHue

Hactoqawuin ctaHgapT, NOAroTOBMEHHbIA Ha OCHOBE MPUMEHEeHWs MeXAyHapoAHoro cTraHgapTta
M3K 61400-21:2008, oTHOCUTCS K rpynne cTaHaapToB, pernameHTUpYIoLLIX TpeBoBaHNs K BETPOBLIM SHEpreTu-
YeckMM ycTaHoBkam (BIY).

Moaundrkauma HacToAWero HauMoHanbHOro cTaHaapTa no OTHOLWEHUIO K MexXayHapogHOMY cTaHaapTy
M3K 61400-21:2008 ocyLecTeneHa NnyTeM U3MEHEHWS OTAENbHbIX XapaKTepuUcTUK, opas 1 CIoB, KacaroLLmxcs
coflepXaHua ctaHgapTa Y 3aMeHbl CCbINoK Ha MexayHapoaHble cTaHaapThl CCblfTKaMUn Ha HaLMOHanNbHbIe CTaH-
AapTbl Poccuiickon ®eaepauunm v AeNCTBYOLWME B 3TOM KAYECTBE MEXIOCyAapCTBEHHbIE cTaHaapThl.

JononHnTenbHbIe NONOXEHWS], BKITIOUEHHbIE B TEKCT CTaHAapTa, BblAENEeHbI B TEKCTE CTaHAapTa KYpPCUBOM.

CeefieHuns 0 COOTBETCTBUUN HALMOHANbHbIX U MEXIOCYAapCTBEHHbIX CTaHAapTOB MeXAyHapoaHbIM CTaH-
AapTam, NCNoMb30BaHHbLIM B KAYECTBE CChITOYHbIX B MPUMEHEHHOM MEXAyHapoaHOM cTaHA4apTe, NpuBeaeHbI B
AONOMHUTENBHOM NpunoxeHun AA.



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

HAUMWOHANBbHBLIACTAHOAPT POCCUUNCKOW PEJQEPALUNMU

Boso6GHoBnsiemMas aHepreTuka. BeTpoaHepreTuka.
YcTaHOBKM BeTpoaHepreTMyeckue

Yactb 21

U3MEPEHUE U OLIEHKA XAPAKTEPUCTUK, CBA3AHHbIX C KAYECTBOM
ANEKTPUYECKOW 3HEPIMU, BETPOSHEPIETUYECKUX YCTAHOBOK,
MNOAKNIOYEHHbIX K ANEKTPUYECKON CETU

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

Oata BBegeHusa — 2012 — 07 — 01

1 O6nacTb NnpumMeHeHUA

HacTosiwuii ctTaHgapT ycTaHaBnMBaeT:

- XapaKkTepuUCTUKL, 3HaYEeHUs1 KOTOPLIX AOMKHbI BbITh onpeaeneHsl AN MpUMeHeHUs1 BeTPoSHepreTUIecKnx
ycTaHoBokK (B3Y), nogkntoyeHHbIX K 311eKTpUYecKoli ceTu, ¢ TeM, UTobbl caenath BbIBOA O KaYeCTBe a/1ekTpuyiec-
KOWM aHepruu, noctaensiemori BAY, a Takke TpeboBaHWSA K 3TUM XapaKTepucTukam;

- NOpPSIAoK NPoBeAEHNS1 U3MEPEeHWUA NS KONMYECTBEHHOTO ornpeaeneHns XapakTepucTuk;

- NOPSAOK OLEHKN COOTBETCTBUSI TPEBOBaHUAM K KaUeCTBY 3M1EeKTPUUECKON SHeprun, BKIoYast OLEHKY Kade-
CTBa 3NEKTPUYECKon aHeprn, noctaensiemolri BAY KoHKpeTHOro B1aa, pacnonoXeHHOW Ha 3agaHHoW nnoLlazake,
a TakKe, BO3MOXHO, NMPW rpyrnoBoM pasmeLLeHni.

MeToabl nsmepeHuii ycTaHoBNeHbl AN OTAEeNbHO NpUMeHsieMbIX B3Y, NOAKNIOYEHHbIX K 3r1eKTpUYecKom
ceTu TpexdasHoro Toka.

YcTaHoBMEHHblE MEeTOAbLI U3MepeHUii NpUMeHUMbI Ana BAY nto6oli MOLLHOCTU, XOTS HAacTOALWMIA cTaHaapT
pacnpocTpaHseTcs Ha BRY Tonbko Tex BUAOB, KOTOPbIE NpeAHa3HayeHbl AN NOAKTYEHNS K 9NeKTPUYECKON
ceTu B Touke obuyero npucoeguHerus (TOMM) npu cpegHeMm v BbICOKOM HanpsikeHun. Ons BAY atux Buaos
OOSKHbl BbITh onpeAeneHbl XapakTepUCTUKM U NPOBeAeHbl UCMbITAaHUA B COOTBETCTBMM € HACTOSILLUM
cTaHgapToOM.

PeaynbTaTbl U3MepeHuil XxapakTepncTuk NprMeHMbI Ans onpeaeneHHon KoHdurypauum n paboyero pexm-
Ma ncnbiTelBaemolt B3Y koHkpeTHoro Buaa. Qpyrue KoHurypaLumm, Bkovas uaMeHeHne napaMmeTpoB HaCTPONKM
CUCTEMBI YNpaBneHus, KOTopble NPUBOASAT K UBMEHEHWIO XapakTepucTuk BAY, cBA3aHHbLIX C KAYECTBOM 351eKTpU-
YeCcKol aHepruu, TpebytoT oTAENbHON OLEHKN.

MeTozapl namepeHuii obecnevmBaoT MakcmMarnbHO BO3MOXHYH HE3aBUCUMOCTb OT 0cobeHHOoCTel nnoLag-
K1 pasMmeLLeHns, NO3TOMY XapakTepUCTUKUN, CBA3AHHbIE C KAaYECTBOM 3MeKTPUYECKOM SHEPTUUN, USMEPEHHbIE Ha
nnoLlazake ucnoltatensHol nabopaTtopuu, cHATAIOT cripaBeaNnBLIMU TakeKe Anst ApYruX nnoLanok.

Mopsiaok oLeHKU CooTBETCTBUA TpeboBaHWUAM, OTHOCALLMMCS K Ka4eCTBY aNeKTpUYECKor aHeprum, npu-
MeHUM K B3Y, nogkntoveHHbIM K 3NeKTPUYecKon ceTu B Touke oblyero npucoegnHeHust (TOM) npu cpegHem 1
BbICOKOM HarpsbkeHWM B CUCTEME 3HeprocHabXkeHsi ¢ (PUKCUPOBAHHOW YaCcTOTON (OTKNOHEHWe YacToThl He 6onee
+1TU) M co 3HAYNTENBHLIMU BO3MOXHOCTSAMU PErYIMPOBAHUSA aKTUBHOW 1 peaKTUBHON MOLLHOCTW. B nHbIX cnyya-
AX cregyeT paccMaTpyBaTh NPUHLMIILI OLIEHKU COOTBETCTBUS TpebOoBaHUAM, OTHOCSILLIMMCS K KaUECTBY 3/1eKTpu-
YeCKOM 3Hepruu, ycTaHOBNEHHbIE B HACTOSILLEM CTaHAapTe, Kak pekoMeHaaumuun.

WUspgaHune opnumnansHoe
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HacTosawuii ctaHgapT, npeaHasHaveHHbIA AN MPUMEHEHUS Mpu ncnelTaHusx BAY, coaepxuT Taoke uH-
cdhopmaLmto, NONe3HyH NPK UCTIbITAHUSX BETPOSNEKTPOCTaHLIMA.

MpnmedvaHue — B HacTosiwem cTaHgapTe MCMOMNb3YIOT criefylowme 3Ha4€HUs HOMMHANBHOTO HaNpPsHKEeHUs
U, B cucteme anekTpocHabxeHws:

- Hu3koe Hanpsixenue (HH) npn U, <1 kB;

- cpepHee HanpsikeHve (CH) npu 1 kB < U, < 35 kB;

- Bblcokoe Hanpsibkenue (BH) npu U, > 35 kB.

2 HopmMmaTtuBHbIEe CCbINKU

B HacTosALleM cTaHgapTe UCMob30BaHbl HOPMaTUBHbBIE CChISIKU Ha crieayoLume cTaHaapThl:

FOCT P MCO 9000—2001 Cuctembl MeHepxkMeHTa kavecTBa. OCHOBHbIE MOOXEHUS U CrioBapb

FOCT P MICO/M3K 17025—2006 ObLne TpeboBaHWUs K KOMMETEHTHOCTM UCTbITATENbHBLIX U KaNUMBPOBOY-
HbIX nabopaTopuii

FOCT P 51317.3.3—2008 (M3K 61000-3-3:2005) CoBMECTUMOCTb TEXHUYECKUX CPEACTB 3NEKTPOMarHnT-
Has. OrpaHuyYeHne N3MeHeHUn HanpsikeHWs, konebaHuii HanpsbkeHUs U orinkepa B HU3KOBOMbTHbLIX CUCTEMax
3NneKTpocHabkeHUs obLlero HasHa4veHus. TexHuJueckue cpefcTea ¢ noTpebnsieMbiM Tokom He 6onee 16 A (B
ofHo chasze), NoaktoyaeMble K 3NEKTPUYECKOR ceTu Npu HecobniogeHny onpegeneHHbIX YCNoBuiA NoaksioYe-
HUS1. Hopmbl M MeToabl UCTIbITaHUA

TOCT P 51317.3.12—2006 (M3K 61000-3-12:2004) CoBMECTUMOCTb TEXHUYECKMX CPeACTB aneKTpomar-
HUTHas. OrpaHuyeHne rapMOHUYECKMX COCTaBMSAOLLMX TOKA, CO3aaBaeMbIX TEXHUYECKUMU CpeacTBaMu ¢ no-
Tpebnaembim TokoMm 6oree 16 A, Ho He Bonee 75 A (B ogHoli chase), nogkntodaeMbIMU K HU3KOBONbTHBLIM CUCTe-
MaMm anekTpocHabXeHWs obLLero HasHaveHus. HopMbl U METOAbI UCTILITAHUI

rOCT P 51317.4.7—2008 (M3K 61000-4-7:2002) CoBMeCTMMOCTb TEXHUYECKUX CPEACTB 3MEKTPOMarHuT-
Hasa. Ob6Luee pykoBOACTBO MO CPeACTBAM U3MEPEHUI U UBMEPEHUSIM FaPMOHUK U UHTEPrapMOHUK ANSA CUCTEM
anekTpocHabXXeHUst 1 NoAKNYaeMbIX K HUM TEXHUYECKUX CPeacTB

FOCTP 51317.4.15—99 (M3K 61000-4-15—97) COBMECTUMOCTb TEXHNYECKUX CPEACTB 3M1eKTPOMarHuT-
Hasi. drnivkepmeTp. TexHu4eckme TpebosaHMsA U MeToabl UCTMbITAHUA

rOCT P 51317.4.30—2008 (M3K 61000-4-30:2008) 3nekTpuyeckas aHeprus. COBMECTUMOCTb TeXHNYEC-
KX CpeacTB anekTpoMarHuTHas. Metoabl M3MepeHuii nokaszaTenen kavecTsa aneKTpu4eckon aHeprum

FOCT P 51237—98 HeTpaguuuoHHas aHepreTuka. BeTpoaHepreTuka. TepmMuHbI M onpeaeneHus

FOCT 1983—2001 TpaHcdopmaTopbl HanpskeHus. OBLLMe TeXHUYeckue ycnosus

FOCT 7746—2001 TpaHcdopmaTtopbl Toka. ObLLMe TeXHUYecKne ycrnosus

FOCT 13109—97 3nekTpunyeckast aHeprisi. COBMECTUMOCTb TEXHUHECKUX CPEACTB anekTpomarHutHas. Hop-
Mbl KaYECTBA SMEKTPUYECKOM SHEPTMU B CUCTEMAX dnekTpocHabxeHus obLiero HazHaueHus

FOCT 30372—95 CoBMeCTUMOCTb TEXHUHECKNX CPEeACTB ANeKTpoMarHUTHasa. TepMuHbl u onpeaeneHus

FOCT P 50392—92 ApmaTypa a5l KOMNEeHCaToPOB U YNNOTHEHWUH CUNbOHHBIX MeTanmyecknx. Tunel,
OCHOBHbIE NapamMeTpbl 1 pasmepbl. ObLyne TexHrYecke TpebosaHUA

MpumedyaHwne— lpu NONb30BaHMM HACTOSIMM CTaHAAPTOM UenecoobpasHo nNpoBepuThb AeicTBue
CCbIMOYHBIX CTaHAApPTOB B UH(OPMALIMOHHON cucTeme ob6wWero nonb3oBaHus — Ha oduumanbHoM caite depepans-
HOrO areHTCTBa MO TEXHUYECKOMY PErysMpoBaHuIoO N MeTponormm B cetm VHTepHeT wnu no exerogHo usaasaemomy
MHGOPMALMOHHOMY YyKa3aTento «HaumoHanbHble cTaHAApTbi», KOTOPLIA ONy6GNUKOBaH NO COCTOAHUIO Ha 1 aHBaps
TEKYLLEro roga, M Nno COOTBETCTBYIOLWMM EXEMECSIHHO U3[AaBaeMbiM MHMOPMALUMOHHLIM yKasaTensm, onybnukosaH-
HbIM B Tekylem rogy. Ecnu ccbinoyHblll ctaHgapT 3ameHeH (M3MEHeH), TO NP1 NOMb30BAHUW HACTOALLMM CTAHAAPTOM
crnegyeT pyKOBOACTBOBATbCSl 3aMeHsilowyM  (M3MEHEeHHbIM) cTaHgapToM. Ecnu ccbinouHbii ctaHaapT oTmeHeH 6e3
3aMeHbl, TO NONOXeHWe, B KOTOPOM AaHa CChillKa Ha HEro, MPUMEHSETCS B YacTu, He 3aTparvBalowen 3Ty CCbIfKy.

3 TepMuHBbI U onpeaeneHus

B HacTosiLeM cTaHaapTe npumeHeHsl TepMuHbl o FOCT P 51237, FTOCT 30372, FOCT P 51317.4.30, [1],
a TaKke cregytoLime TepMUHBI C COOTBETCTBYIOLLMMU ONpeaeneHUsIMA:

3.1 HenpepbiBHasA pabota (gna B3Y) [continuous operation (for wind turbines)]: HopmanbHas pabota
B3V, ncktoyas onepauum nyck-oCTaHoOB.

3.2 MUHUManbHasA pabo4vaa ckopocTb BeTpa (ana B3Y) [cut-in wind speed (for wind turbines)]:
HanmeHbLUas ckopocTb BeTPa Ha BbICOTE OCY BeTpoKoreca, npy koTopo BAY HauvHaeT BbipabaTbiBaTh anekTpu-
YeCcKyto aHepruio.

2
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3.3 koadhpuumeHT fo3bI1 hnukepa npu HenpepbiBHOU paboTe (gnsa B3Y) [flicker coefficient for continuous
operation (for wind turbines)]: HopMupoBaHHOe 3HaveHWe Ao3bl hrivkepa Npy HenpepbiBHON paboTe BAY

Sk fi
(Wi )=Pst fic Tm ,

rae Ps sic — KpaTkoBpemeHHas fosa drivkepa, BbidbiBaeMoro BAY B hMKTUBHOM aNeKTpu4ecKon ceTu (nanee —
pacuyeTHas afieKTpuiyeckas ceTb);

S, — HOMUWHanbHas nonHasi MoLHoCcTL BAY;

Sy fic — MOJIHAs MOLHOCTb KOPOTKOIO 3aMbIKaHUsl PaCHETHOW 3MEKTPUYECKON CETU.

MpumeuaHnune —lpu HenpepbiBHON pabote B3IY koacduumeHT [o3bl rvkepa sSIBNAETCA OAUHAKOBLIM
Ansi KpaTKkoBpeMeHHbIX (10 MMH) n aAnuTenbHbIX (2 4) 03 drvkepa.

3.4 warosbif ko3t duumneHT Ao3bl hnukepa (ans BAY) [flicker step factor (for wind turbines)]: Hopmu-
poBaHHOe 3HaYeHve Ao3bl hnivkepa nNpu oAMHOYHON onepaLm nepexnoyeHus B BaY

Sk i 0,31
kf(\llk) = ﬁ . S"'c . Pst,ﬁc 'Tp) ’

rae T, — nepuoa U3MepeHusi, AOCTaToUHbIV Ars 3aBepLUeHUsl epexoAHOro NpoLiecca NepekntodeHna v or-
paHUYEeHHbIN Anst UCKIIOYEeHNS1 BO3MOXHbIX KonebaHuii MOLLIHOCTU, BbI3BaHHLIX TYpOYIeHTHOCTLIO BO3AYLIHOMO
noToKa;

Pt fic — KpaTKoBpeMeHHas 103a hrivkepa, BoisbiBaeMoro BAY B pacyeTHOIN aneKTpudeckoi cetu;

S, — HomuHanbHas nonHas molHoctb B3Y;

Sy fic — NOMHasg MOLLIHOCTb KOPOTKOrO 3aMblKaHUs PacUETHOW SNEKTPUYECKOH CeTU.

MpumeuyaHue — KpatkoBpemeHHas A03a rivkepa Pg 5. onpegenseTca 3a nepuog spemenu T,

3.5 MakcumanbHas u3mepeHHas MoLHOCTb (Ans BAY) [maximum measured power (for wind turbines)]:
3HaveHe MoLLHOCTH, onpeaeneHHoe B Npouecce HenpepbiBHOW paboTbl BAY.

3.6 dhazoBbIil yron nonHoro conpoTusnexus B cetu (ans B3Y) [network impedance phase angle (for
wind turbines)]: ®a30BbIiA yron NonHoro conpoTUBIEHNA 3NEKTPUHECKON CETU MPU KOPOTKOM 3amblkaHUU

Y = arctg(Xi/Ry),

rae X, — peakTVBHOE COMPOTUBIEHUE SMEKTPUYECKOR CeTH NMPY KOPOTKOM 3aMblKaHUK;
R\ — aKTMBHOE CONPOTUBIIEHWE 31EKTPUYECKOM CETU MPKU KOPOTKOM 3aMblKaHWK.

3.7 HopmanbHas paboTa (gns B3Y) [normal operation (for wind turbines)]: BesoTkasHan paboTta B cooTeT-
CTBMU ¢ TPEBOBAHUSIMU SKCNIyaTaLMOHHON AOKYMeHTaLumn Ha B3Y.

3.8 pabounn pexum (anst B3Y) [operational mode (for wind turbines)]: PaboTta cornacHo HacTpoiikam
CUCTEMBbI YIIPaBIeHNs], HAaNPUMEP, B peXXnMe yrpaBneHUsi HarnpsiKeHWeM, 4YacToTON, peakTUBHOW MOLLHOCTbLIO,
aKTUBHOW MOLLHOCTbO U T.4.

3.9 BbIxogHasa MowHocTb (ansa BAY) [output power (for wind turbines)]: SnekTpuyeckas akTMBHas MoLL-
HOCTb, BblpabaTtbiBaemasi BOY Ha ee 3axnmax.

3.10 Touka o6wwero npucoeanHeHus, TOM [point of common coupling, PCC]: Touka anekTpuyeckoi
CeTK, 3NeKTpUIecKn brmkaillasn K KOHKPETHOW Harpyake, kK KOTOPOM NpucoeguHEHbI UM MOTYT NPUCOEANHATLCS
Apyrue Harpysku.

MpumevaHuns

1 Harpy3kamu MoryT 6bITb yCTpOWicTBa, 06pasubl 060pyA0BaHUSA UMK CUCTEMbI, & TaKKe yAaneHHbIe SMeKTpu4eckue
YCTaHOBKM NOTpebuTenei.

2 B HEKOTOPbIX Cry4asix MPUMEHEHUE TEPMMHA «TOYKa OGLLEro NpucoeanHEHUsT» OrpaHUYUBAIOT SMEKTPUYECKO
ceTblo 06Lero HasHa4eHusl.

3.11 cuctema c6opa molyHocTu (ana BAY) [power collection system (for wind turbines)]: SnekTpuyeckas
cucTeMa, KoTopasi npegHasHadeHa Ans nprema anekTpuyeckon aHeprun, BeipabotaHHon BAY 1 nocneaytoLuei
ee nepegayu B aNeKTPUYECKYHo ceTb.
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3.12 HoMuHanbHasi nonHas MowHocTb (ans B3Y) [rated apparent power (for wind turbines)]: NonHas
MoLLHOCTbL BAY, paboTatoLuel npy HOMUHAILHBLIX 3HAYEHUSIX TOKa, HAaNPS)KEHUA U 4acToThl

S,=+3U,1I,,

rae U, — HoMUHanbHOe HanpsbkeHue;
I, — HOMUWHanbHBIW TOK.

3.13 HomuHanbHbIA ToK (AnA B3Y) [rated current (for wind turbines)]: PacuetHo-gonyctumoe sHaveHne
3M1EeKTPUYECKOro ToKa, COOTBETCTBYIOLLIEE MaKCUMaribHON HenpepbIBHON 3NEKTPUYECKON BLIXOQHON MOLLIHOCTM
B3Y npu ycnosusix HopMansHOM aKkcnnyaTaumu.

3.14 HoMmuHanbHasa MowHocTh (Ans B3Y) [rated power (for wind turbines)]: MakcumansHasa HenpepbIB-
Has aneKTpuyeckas BbiIxogHas MoLLHOCTL BAY, goctuxkvmas npu ycnoBusaxX HopMarbHOM aKcrlyaTauuu.

3.15 HoMnHanbHas ckopocTb BeTpa (ans BAY) [rated wind speed (for wind turbines)]: CkopocTs BeTpa,
npy KOTOPOI AOCTUraeTCsl HoMUHanNbHas MOLHOCTL BAY.

3.16 npocTou (ans B3Y) [standstill (for wind turbines)]: CoctosiHue, B KOTOPOM HaxoAWTCA OCTaHOBIIEH-
Hasi BOY.

3.17 nyck (ans B3Y) [start-up (for wind turbines)]: NepexogHoe coctoaHne BAY B nepuoa mexay npocto-
€M 1 HauyanoM BblpaboTKK 31EeKTPUIECKOW 3HEPTUW.

3.18 onepauus nepeknioyeHus (ans BIY) [switching operation (for wind turbines)]: 3anyck B3Y unu
nepektoyeHe Mexay reHepaTopamMu.

3.19 nHTeHcUBHOCTL Typ6yneHTHOCTH [turbulence intensity]: OTHoWweHWe cpeaHeKBaapaTUHeCcKoro 3Ha-
YeHWS1 OTKITOHEHW CKOPOCTM BETPa K CpegHeMy 3Ha4YEHUI0 CKOPOCTU BeTpa, onpeaesieHHOMY U3 OQHOro U TOro e
Habopa BbIGOPOK N3MepEeHHOI CKOPOCTU BETPa 3a YCTaHOBMNEHHbIA Nepruog BpeMeH!.

3.20 koachpnumneHT M3meHeHUn HanpsixkeHus (ana BAY) [voltage change factor (for wind turbines)]:
HopmupoBaHHOe 3HauYeHne N3MeHeHUs HanpsbkeHUs MpY onepauumu nepexnioyveHns BOY

U —Usemin S
ku (Wk) — \/5 ﬁc,maxU" fic,min g,:c ’

rae Usc min M Ugc max — MUHAManbHOe U MakcumarnbHoe cpegHekagpaTuieckine 3HaueHUs HanpskeHus mexay
hasHbIM 1 HeATPanbHbIM NMPOBOAHUKAMW B pac4eTHOW 3N1eKTPUYeCKOn ceTu Npy onepauum nepexritodeHns, name-
psieMble Ha MHTepBare BpeMeHW, paBHOM OAHOMY NMepuoay HacToTel CeTu;

U,,— HoMWHarnbHOe NMHEeNHoe HanpsikeHue;

S, — HoMUWHarnbHas nonHas MoLlHocTL BAY;

Sy fic — NOINHasA MOLLHOCTL KOPOTKOTO 3aMblKaHUs! pacHeTHON 3NEeKTPUYECKOH ceTu.

MpumeyaHue — KoadbduumeHT uaMeHeHMsa Hanpsxenus k, aHanormveH KosddULMEHTY M3MEHEeHWs!
ToKa k;, KOTOPbIV npeacTaBnsieT cobol OTHOWEHWE MaKCUMAanbHOTO NYCKOBOIO TOKa K HOMUHAIbHOMY TOKY, MpU 3TOM K,
sABnsieTcst PyHKUMen hazoBoro yrna nosHoro conpotuenenus cetn. Hamwbonbluee 3sHaueHwue k, 6Byaet umcnenHHo 6nus-
KVM K K;.

3.21 BeTpoanekTpuyeckas ycraHoBka (BJY) [wind turbine, WT]: Cuctema, koTopasi npeobpasyeT KuHeTu-
YeCKyo 3HEepPruio BeTpa B aM1eKTPUYECKYI0 SHEPTUIO.

3.22 3axumbl B3Y [wind turbine terminals]: YcTpoiicTea, agnsatowmecs yactoio B3Y, ykazaHHble nocTas-
wkom BIY ana nogknioveHus K cucteme cbopa MOLLHOCTU.

3.23 Banuaauun [validation]: lModmeep:xx0eHue Ha 0CHo8e rpedcmaerieHus 06bekmuesHbIX caudemerscms
mozo, Ymo mpebosaHus1, pedHa3Ha4YeHHbIe 011 KOHKPeMHO20 UCMOMb308aHUS USTU IPUMEHEHUS, 8birosiHe-
Hbl.

[FOCT P ACO 9000— 2001, nyHkm 3.8.5]

4 O603Ha4YeHNA N eauHNLbI (PN3NYECKUX BENUYUH

B HacTosLeM cTaHAapTe UCMIONb3YHOTCA crneaytollue 0603HaYeHUs Y eAUHULLBI (PU3UYECKUX BENUYUH:

AUgyp
U s MaKCUMallbHO AoNyCTUMOEe USMEeHeHUe HanpsKeHUs, %;
n

¥, — (hasoBbIi yron nosiHOro CONPOTUBMEHUS SNEKTPUYECKON ceTu, rpaj;
o () — bas3oBbLIA Yron 0CHOBHOW rapMOHUKU U3MEPEHHOTo HanpsbkeHus, rpag,;
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B — nokasarenb cTeneHu Npy CyMMUPOBaHUA FaPMOHUK;

c(y,) — koacbcpuumeHT go3bl chnukepa nNpy HenpepbIBHON paboTe;
d — oTHocUTenbLHOe U3MeHeHne HanpsbkeHus, %;

Epy;— npegenbHoe 3HavyeHue AnvTensHow Ao3bl hrivkepa;
Epy; — NpeaenbHoe 3HaueHne KpaTKoBpeMeHHON 403kl hnukepa;
fq— HomuHanbHasa yactoTa cetvt (50 unu 60 My).

M pwumeyanune—B Poccuiickoi Pegepaumm HoMmMHanbHasa vYactota cetu paeHa 50 'y,

fin,j—YacToTa nosisneHus rvkepa B npeenax i-A COBOKYNHOCTU 3HaYeHUIn CKOPOCTU BETPA;
fover— BEPXHEE NpeaenbHoe 3HayeH e YacToThl;
funder— HWKHEE NpefenbHoe 3HayeHne 4YacToThbl;
f,;— JacToTa NosiIBNeHNs 3Ha4eHUiA cKopoCTW BeTpa B Npeaesax i-i COBOKYNHOCTU 3Ha4eHWii CkopocTy
BETPa;

h — nopsiaoK rapMoHWKNY;

1, ;— 3HaveH\e rapMoHUYeCKoro Toka nopsiaka h ot i- BOY, A;

im(t) — n3MepeHHoe MrHoBeHHOe 3HayeHue Toka, A;

I, — HOMUWHanbLHOE 3HaveHue Toka, A,

ks () — waroBbli koachcbnuneHT o3kl prvkepa;

K;— OTHOLLEHWe MaKCUManbHOro 3HaYeHUsi MyCKOBOTO TOKa K HOMUHaNbHOMY 3HAYEHUIO TOKa;

k,(y,) — KoathdrUNEHT N3MeHeHNs1 HanpPsKeHWsT;

L. — MHAYKTUBHOCTL pacyeTHOW aneKTpu4ecKkon cetu, NH;

N4gm — MaKcMarnsHoe YNCNo OA4HOTUMHBIX orNepauyi nepexoveHns 3a nepuog spemern 10 MuH;

N20m — MaKcUManbHoOe YACNo OAHOTUMHBIX onepaLuii NepekniodeHna 3a nepuoa spemern 120 muH;

Npin — 0obLLee KONMYeCTBO COBOKYMHOCTEN 3HAUEHWIA CKOPOCTEN BETPa MeXAY Vyein U 15 M/C;

n; — KoadpdmumeHT TpaHcopMaumum Ha i-A BAY;

N,,,— obLee KoNM4eCcTBO N3MEPEHHbIX 3HauYeHWI koadbdpuumeHTa Aosbl hnukepa;

N, j— KONM4eCcTBO U3MEPEHHLIX 3HaueHuI koadduLmeHTa 403kl hnnkepa B i-i COBOKYNHOCTU 3HAUEHMUIA
CKOPOCTU BETPA;

N j c<x — KONMYECTBO 3HaueH koadpduLeHTa 403kl hnnkepa MEeHbLUNX X B j-i COBOKYMHOCTU CKOPOCTH
BETPa;

N, s —uncno BJY;

P — akTnBHasi MOLLHOCTb, BT;

Py, — MakcMmanbHoe naMepeHHoe 3HaueHne akTUBHON MOLLIHOCTH (cpeaHee 3HaveHue 3a 0,2 ¢), BT;

Pgy — MakcuMansHoe N3MepeHHoe 3HaYeH e akTUBHONM MOLLHOCTU (cpeaHee 3HadveHue 3a 60 c), BT;

Pgoo — MakcumanbHoe U3MepeHHoe 3HaueHue akTUBHOW MOLLHOCTY (cpeaHee 3HaveHue 3a 600 c), BT;

Py — anuTtensHas gosa dnukepa;

P, — HoMUHanbHas akTyBHas MoWwHocTs BAY, BT;

Pr(c < x) — nHTerpanbHas dyHKUMS pacnpegeneHnsa BeMYnHbI, C;

Py — KkpaTkoBpeMeHHas Ao3a dnvkepa;

Py fic — KpaTKoBpeMeHHas Ao3a (nvikepa, Bbi3bIBaEMOro B pacyeTHOW aNeKTpU4eckoi cetu;

Q — peakTVBHas MOLLHOCTb, Bap;

Ry, — conpoTuBNeHWe pacyeTHOW anekTpudyeckon cetn, Om;

S — nonHas MOLLHOCTb 3NIEKTPUYECKON CETU NPU KOPOTKOM 3amblikaHuu, B-A;

S} fic— NOINHas MOLLHOCTb PacyeTHOM 3MEKTPUHECKON CETU NPU KOPOTKOM 3amblkaHuu, B-A;

S, — HOMUWHanbHas nonHas mowHocTb BAY, B-A;

THC — cymmapHbIil koaddrUMeHT rapMoHUYeckux coctasnatowmx Toka, % I, (cm. FTOCT P 51317.4.7,
nyHkm 3.31);

T, — NPOACIKUTENBHOCTL NEPEXOAHOTO NPpoLIecca Npu onepaumnmn nepekiioveHus, c;

U — nuHeliHOe HanpsbkeHuve, B;

Uo(f) — MrHoBeHHOE 3HaueHVe HanpsXkeHUs Mexay dasHbIM U HerTparnbHLIM NPOBOAHUKaMU nAeanbHOro
MCTOYHWNKa HanpsbkeHus, B;

Ugigy— MIHOBEHHOE 3HauYeHue HanpskeHust Mexay pasHbiM 1 HedTparbHbIM NMPOBOAHWUKAMU, UMUTUPYe-
MOe B pacHeTHOW aneKTpuyeckon ceTtu, B;

Usic max — MaKkcuMarnbsHoe sHaueH1e HanpsbkeHns Mexay pasHbIM 1 HerTpanbHLIM NPOBOAHWKaMM B pac-
YeTHOWN SNeKTpuIeckon ceTu, B;

Ut min— MWHAMANLHOE 3HaUeHUe HanpsbkeHus Mexay (asHbIM 1 HeNTparibHbIM NPOBOAHNKaMU B pacyeT-
HOW 3neKTpuyeckor cetu, B;
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U,,— HOMUHansHoe NMHelHoe HanpsbkeHve, B;

U, nger — 3HAYEHWE HUXKHETO 3aLLMTHOIO YPOBHS HaMNPsHKeHUs!;

U,y er — 3HAUEHNE BEPXHErO 3aLLMTHOIO YPOBHS HaMNpPshKeHust;

Vv, — CpeaHsisi rofoBasl cKopocTh BeTpa, M/C;

Veout-in— MUHMManbHas paboyas ckopocTk BeTpa, M/C;

V;— CKOpOCTb BETpa, COOTBETCTBYHOLLASA CpefHel TOUKe /-1 COBOKYNHOCTU 3HAYEHUI CKOPOCTU BETPA,;

W; — BECOBOW K03(DPULIMEHT i~ COBOKYMHOCTU 3HAYEHUIA CKOPOCTU BETPA;

X}, — peakTUBHOEe CONpPOTHBIEHWe pacHeTHON anekTpuyeckoi cetu, Om;

Z, — 3Ha4eHne MoSTHOro CONPOTUBIEHNS AN OrpaHUYeHUs TOKa KOPOTKOTO 3aMblKaHUA 3NeKTPUHECKOn
ceTun, Om;

Z, — NonHoe conpoTuBrieHne Mexay hasHbIMU NPOBOAHUKAMM UNW MexaydasHbEIM NPOBOAHUKOM U 3eM-
newt, Om.

5 CokpaweHus
B HacTosAleM CTaHdapTe UCTMONb3YHTCA Cliedyolle CoOKkpalleHUA:

ALIM — aHanoro-uudposoii npeobpasosatens (A/D converter);
AN® — anckpeTHoe nNpeobpasosaHne Pypbe (DFT);

BH — Bbicokoe HanpsbkeHue (HV);
HH — Huakoe HanpsbkeHue (LV);
CH — cpegHee HanpsikeHue (MV);

TOM — Touka obuero npucoegunHerus (PCC).

6 XapaKTepuCTUKN BETPOINEKTPUYECKMX YCTAHOBOK, CBA3aHHbIe C KA4eCTBOM
3NEKTPUYECKON 3Heprum

6.1 O6wme nonoxeHusa

B HacTosLeM nogpasaene NnpuBeaeHbl XapakTepUCTUKN, 3HAYEHUA KOTOPbLIX A0KHbI BbITh YCTaHOBNEHbI
AONs onpefeneHunst KauecTsa ANeKTPUYECKON 3HeprK, BbipabaTbiBaemoli BOY, a UMEHHO: TEXHUYecKue xapakre-
pucTukn BOY (6.2), xapakTepucTukn kadecTsa HanpsixkeHus (6.3 — 6.4), xapakTepucTuku peakuum BOY Ha nposa-
bl HANPsbkeHUs B ceTn (6.5), XxapakTepncTukn perynnposaHnsa MowHoctn BAY (6.6 — 6.7), xapakTrepucTuku
3aLWNThI CETW U MOBTOPHbIX NoAKMoYeHnA BOY (6.8 — 6.9).

dopma oT4eTa 06 ncnbiTaHUsX obpasiia BAY B ncnbiTatensHon nabopatopun npuseaeHa B NpUnoXxeHun A.

JornkHo BbITh BLINOHEHO NPaBWIIo 3HAKOB reHepaTopa, T. €. YCTaHOBMEHO MOSIOKUTENLHOE HanpasrieHue
noToKa MoLLHocT oT BAY B anekTpuyeckyto ceTb. Ecniv BOY 3ameHsA0T pe3ucTopoM 1 gpoccesieM, TO aKkTUBHANA
1 peakTMBHas MOLLHOCTM A0MKHbI BbITh OTpULLATENBHBIMN.

6.2 TexHMYeCKUe XapaKTePUCTUKN BETPOINEKTPU4ECKON YCTaHOBKU

[omKHb! BbITh TOYHO YCTAHOBNEHbI HOMUHAMbHBLIE 3HAYEHUA ANEKTPUYECKUX BESINHUUH, U3MEPEHHbIE Ha
3axvmax B3V, skntovas P, S, U, 1 1,

MpumeyaHne — BkoHTekcTe TpeGOBaHMI HACTOAWErO CTAaHAAPTA HOMUHANBHLIE 3HAYEHUSI UCTIONL3YIOTCA
TONMBKO ANl HOPMUPOBAHWS W3MEPEHHBIX BEIUYUH.

6.3 Kone6aHus HanpsixeHUs

6.3.1 O6LWue nonoxeHusn

XapakTepucTuka KornebaHuii HarnpskeHUs (3HaveHVs o3 hnvkepa v UsMeHeHUn HanpskeHns), Bol3biBae-
Mbix BY, gomkHa 6bITb onpegeneHa B cooTBeTCTBUN € 6.3.2 1 6.3.3.

6.3.2 HenpepbiBHasA paboTta

KoadhdpumumeHT gosbl privikepa npu HenpepbisHoi pabote BIY ¢ (y, v,) AoSPKeH BbIThb yCcTaHoBNEH B Tabnu-
Le Kak 99- npoLeHTUb Npy hasoBkIX yriax NosIHOro aneKTpUuYecKoro conpoTueneHus cetu y, = 30°, 50°, 70° n
85° ans yeTbipex pasnuYHbIX pacrnpeaeneHnii CKopoCcTel BeTpa co cpeaHeroaoBbLIMU CKOPOCTAMU BeTpa V, = 6;
7,5; 8,51 10 M/c cooTBeTcTBEHHO. CpegHue 3HaveHus1 ckopocT BeTpa 3a 10 MUH AOSKHbI BbITh onpeaeneHbl
B COOTBETCTBMM C pacnpeaeneHnem Penes (cMm. npumevaHue). CpegHerogosasi BenMuMHa CKOPOCTU BeTpa
AOMKHa GbITh onpezeneHa Ha BbiCOTe OCU BETpOKoseca.

6
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XapakTepuUCTUKM AoMmKHbI GbITb yeTaHOBIEHbI Anst BAY, peakTuBHas MOLLHOCTb KOTOPOW B paboyemM pexxu-
Me MakcumanbHo 6nuska k Hyno. Takum obpasoM, ecnv NpeacTaBNAETCA BO3MOXHbLIM, yCTaBKa yrnpasneHus
peakTUBHOMW MOLLHOCTLIO AoSkHa 6bITh HacTpoeHa Ha Q = 0. Ecnu ucnonbsyetca niobo apyron pexxum paboTh,
06 3TOM crneflyeT ykasaTb B oT4eTe 06 UCTILITAaHUAX.

MpumedaHune—CpeagHeroqoBoe pacnpegerieHne ckopoctei BeTpa o6blMHO COOTBETCTBYET BEPOATHOCT-
HOMY pacnpepgenenuio Penes

2
F(v) = 1-exp —%(‘;’—a) ,

rae F(v) — vHTerpanbHasn BeposiTHOCTHasA OyHKUMS pacnpegenenus Penes ans ckopocTu BeTpa;
Vv, — CpeAHeroaoBas CKOpOCTb BETPa Ha BbICOTE OCU BETPOKONeca;
V — CKOPOCTb BeTpa.

6.3.3 Onepauuun nepeknYeHUs

XapakTepuUCTUKU HanpsbkeHUsl A0SKHbI ObiTb yCTaHOBMNEHbl ANs creaylowux BUAOB onepauuin nepe-
KntoveHus:

a) 3anyck BOY npu MuHmMansHou paboyein CkopocTu BETpPa;

b) sanyck B3Y npu ckopocTu BeTpa, paBHOW UNU Bbille HOMUHaNBLHOM;

C) XyALWnI BapuaHT NepekiiodeHnst reHepaTopoB (MPUMeHNM TonbKo kK BAY, nmetoLet 6onee oaHoro reHe-
paTtopa, Un reHepaTop ¢ HECKONMbLKUMU OBMOTKaMK, CM. Takke npuMmedaHue 1).

Ana kaxxaoro u3 ykazaHHbIX Bbille BUAOB onepaLyil nepekniodeHna 4oMkHbI 6bITb yKasaHbl 3Ha4YeHUA na-
pameTpoB, NPUBOAUMBIX HUXKE, C YH4ETOM NpUMeYdaHuii 2, 3:

- MakcuManbHoe konuyecTeo N, onepauuii nepexknioyeHus 3a nepuog spemeHn 10 MuH;

- MakcumMasbHoe KONUUYeCTBO N, ,, OrepaLyil NnepeknioYeHns 3a nepuos BpemMeHmn 2 4;

- Wwaroebi koadbduumeHT Ao3bl chnvkepa kq(y,) Ans (asoBbIX YINOB MOMHOMO COMPOTUBMAEHUA CeTu
v, =30°,50°, 70° 1 85°;

- ko3 DULMEHT N3MEHEHUA HanpshkeHUs K, (y,) Ans asoBbIX YrioB MNOMHOTO CONPOTUBIIEHUS CETU ;=
30°, 50°,70° n 85°.

XapaKTepucT1KL AOMKHbI BbITh YycTaHOBNEHbI Ana BAY, nmetoLei npy paboTe 3HaueHWe peakTUBHON MOLL-
HOCTU BIM3KOe K HYMH0, AN cryyaes, Korga BO3MOXHO Npu ynpasnieHUu No ycTaskam 3agatb BENUYUHY yCTaBKU
peakTuBHoW MowHocTK Q = 0. Ecnin ucnoneayeTcs nioboit Apyroi pexxum paboTbl, 06 3ToMm cneayeT ykasaTb B
oTyeTe 06 UCTbITaHUSIX.

[MMpumevyaHusn

1 Hamxyglummmn BapmaHtamm nNepeknioveHns reHepaTtopoB SABMNAIOTCA: B OTHOLWEHUM LWaroBoro koadduumueHTta
[o3bl  hnvkepa — onepauusi NEpPeKkrioueHns, KoTopasl [OaeT HauBbiClee 3HauyeHue [AaHHOro KoahpuumeHTa;
B OTHOWEHUN ko3 PULMEHTA U3MEHEHUS] HANPsSDKEHUs1 — Ornepaunsi MepeknioyYeHns, KoTopasi [aeT HauBbicliee
3Ha4veHne KoapduuneHTa N3MEHEHUSI HaNpPsKEHWSI.

2 3Havenus Nqgp,  Nyog,, OonyckaeTcs onpeaensaTb C yHeTOB AaHHbIX, NPeAoCTaBNseMblX U3roToBUTENEM, Toraa
Kak 3Ha4eHust ke(Wy) 1 k (V) OOMKHbI BbITb M3MEPEHbI U PaCCHUTaHBbI.

3 B 3aBMcMMOCTM OT cucTemsbl ynpasneHuss BOY makcumanbHoe 4ucro onepauuyi NepeknioveHns 3a nepuos
BPEMEHMN 2 Y4 MOXET MpeBbilaTb MakCUManeHOe YMCNo onepauuii nepeknioYeHns 3a nepuog Bpemenn 10 MWH MeHee
4yeM B ABeHaauaTb pas.

6.4 FTapMOHUKM TOKa, UHTEPrapMOHUKM U cocTaBnsKoLMe Gonee BbICOKMX HacToT

Ons ycnoswuii HenpepblBHOW paboTel B3Y AomkHbI BbITb YCTAaHOBNEHbI 3HAYEHWS FapMOHWK TOKa, MHTeprap-
MOHWK 1 COCTaBNAOLLMX 6ornee BLICOKUX HYacToT (CM. TakkKe NpumeYdaHue).

3HaueHns cocTaBNsAOWMX Toka (rapMOHWK, WHTEPrapMOHUK 1 COCTaBNSAIOWMNX Boree BbICOKUX YacToT)
W 3HaYeHne CyMMapHoOro KoaduLmeHTa rapMoHUIECKUX COCTaBMSIIOWMX Toka AOMKHbI ObiTb NpuBedeHbl
B Tabnuuax B npoueHTax I, ans pabotsl BAY B uHTepBanax aktueHol MolyHocTu 0, 10, 20, ..., 100 % P,.. (0, 10,
20, ..., 100 % — cpedHue TOUKN MHTEPBANOB).

"apMOHUMKM TOKa A0MKHBI BbITb pasbuTel Ha NogrpynnbI Mo YacToTam A0 3HaYeHUs1 YacToThl, NpeBbILLatoLLen
pabouyto yacToTy B ceTu B 50 pas. Ha ocHOBe 3Ha4YeHU XapakTepHbIX rapMOHKK Toka AomkeH BbiTh onpegeneH
CYMMapHbIii kKoathULIMEHT rapMOHNYECKUX COCTaBMSOLLMNX TOKa.

WHTeprapMOHUKIN ToKa A0MKHbI BbITe pa3buTbl Ha NoarpynmbI No YacToTe 4o YacToThl 2 KL, B COOTBETCTBUM
cOCT P 51317.4.7, npunoxeHue A.



rocTt P 54418.21—2011

CocTtaenstoLye Toka 6onee BbICOKMX YACTOT A0MKHbI BbITh pa3buTbl Ha NoArpynnbI 415t YacToT B Ananaso-
He oT 2kl Ao 9 kl'y, B cootBeTCcTBUN ¢ TOCT P 51317.4.7, npunoxeHue B.

"apMOHUKM TOKa, UHTEPrapMOHUKM 1 cocTaBnsoLLme 6onee BbICOKUX YacTOT A0MXKHbI BbITb YCTaHOBMEHbI
anst BQY npu 3HauyeHWn peakTUBHOW MOLLHOCTMW, MakcMMareHO BriM3KoM K Hynto (4ns cnyyaes, Korga BO3MOXHO
npu ynpasneHny Nno ycTaBkam 3agaTh BENMYMHY YCTaBKU peakTUBHOW MollHocT Q = 0). Ecnu ncnoneayetcsi
noboi apyroii pexxum paboTsl, 06 3TOM cnegyeT ykasaTb B oT4eTe 06 UCTIbITaHNAX.

MpumedyaHwue—apMOHVKM TOKA AOMYCKAETCA HE YUNTLIBATbL, €CIM UX NMPOAOIIKUTENBHOCTL OrpaHnyeHa
MarbiM NepuoaoM BpeMeHu. [o3ToMy B KOHTEKCTe TpeGoBaHW HaCTOSILEro cTaHaapTa AONYCKaeTcsl HE OonpeaensaTh
3HaYEeHUs1 KPATKOBPEMEHHbBIX rapMOHUK TOKa, 0BYCNOBMNEHHbIX 3anyckoM BAY nnu nHbIMM onepauusaMm nepekoHeHusl.

6.5 Bo3zgencTeue NpoBanoB HanpsiXXeHUs

BoapgelicTBue NpoBanos HanpsbkeHUst Ha BAY, kak ykasaHo B Tabnuue 1, 40MKHO BbITh YCTaHOBMEHO ANs
OBYX pabounx AnanasoHOB MOLLHOCTH:

a)ot0,1P,000,3P,;

b) 6onee 0,9 P,,.

PeaynbTaTbl BO3AEACTBUSA OOMKHbBI BKIoYaTh B cebs pesynbTaThl ABYX NOCnefoBaTebHbIX M3MepeHWi
aKTUBHOW Y peakTUBHOW MOLLIHOCTW, HanpshkKeHWs1, akTUBHOrO U peakTUBHOMO ToKa Ha 3axumax BAY ana kaxaoro
n3 cnydaes (MH1—HG, cm. Tabnuuy 1). Bpems namepeHns ormkHo oxeaTblBaTb Nepruos oT MOMeHTa, Hemnoc-
peacTBeHHO NpellecTBYOLLEro Havasny npoBana HanpsbkeHWs!, 40 MOMEeHTa BOCCTaHOBNEHWS HanpshkeHus. Jon-
XeH BbITb Takke ykasaH paboumnii pexxum BIY.

MMaBHOW Lenbio gaHHOro UcnblTaHUs siBnseTcd Bepudurkaumns peakumm B3Y Ha BosgeincTBme NpoBarnos
HarpshkeHWs!, BbI3BaHHbLIX MOBPEXASHUAMN B 9N1eKTpUYECcKol cpefe, a Takke obecnedeHne 0CHOBHbIX AaHHbIX
Onsi NpoBepKYU AOCTOBEPHOCTN YncneHHo Mogenu BY. [ins 6onee nogpobHONM oLEeHKM MMUTaLNOHHOW Moadenu,
a TaKke Ang obecnedeHnsi COOTBETCTBUS YCTaHOBMNEHHBIM TPEBOBaHUAM NOAKITIOYEHUS 3NEKTPUYECKOA CETU MO-
ryT 6bITb NpoBeAeHbl U OTPaXKeHbI B oTYeTE 06 UCMbITaHUAX AOMONHUTENbHbIE UCTbITaHUSA U U3MEepeHUs (Hanpu-
Mep, NPW M3MEHEHWN yrNa YCTAHOBKW JIONacTerl 1 CKOPOCTU BpaLleHUs!).

Tab6nuya 1— TpeboBaHUA K NpoBanam HanpskeHust

3Ha4eHne NMHEeNHOro 3Hat|eHme HanpsXeHs dopma
Bapuant HanpspkeHust (oTHOCUTENbHO | PAMON MOCNEA0BATENLHOC Mpoponxku- noosana
ueneiTaHum HanNpsKEHNA Henocpea- ™ (OTHOCUTENBHO HANPSIXE- | ronuyocTs, ¢ Han%;m(equ
CTBEHHO Meper MPoBanom) HUA HEMOCPEACTBEHHO nepesn
npoBarnom)

MH1 — cumMmMeTpuryHbIG
TpexdasHbli NpoBan Ha-
npsixxeHus 0,90 + 0,05 0,90 + 0,05 0,5 +0,02

MH 2 — cummeTpurYHbIG
TpexdasHbli npoBan Ha-
npsiXXeHus 0,50 + 0,05 0,50 + 0,05 0,5+0,02

MH 3 — cuMMeTpUYHbIN
TpexdasHbli npoBan Ha-
npsiXeHus 0,20 + 0,05 0,20 + 0,05 0,2 +0,02

MH 4 — gByxdasHbin
npoBan HanpsKeHus 0,90 + 0,05 0,95 + 0,05 0,5+0,02

MH 5 — aByxdasHein
npoBan HanpsKeHus 0,50 + 0,05 0,75 + 0,05 0,5+0,02

MH 6 — aByxdasHbin
npoBan HanpsKeHus 0,20 + 0,05 0,60 + 0,05 0,2 +£0,02

MpumMmedaHne—3HadeHUss NPOBArNioOB HamnpsiKeHWsl, WX MNPOJOIIKUTENBHOCTE M opMa OTHOCSTCS
K NpoBanam HanpshkKeHusl, BO3HUKaoLWMM NpU OTKMIOYeHUN UcnbliTbiBaeMmor BAY.
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MpumeyvyaHunsa

1 MpoBan HanpsXXeHWss MOXeT Bbi3BaTb OTK/0UeHMe B3IY, He TONbKO B CBA3U C npoLeccamu B yCTPONCTBE NOAK/IO-
UYEeHUA K 31IeKTPUYECKON CeTW, HO Takke M3-3a MexaHU4yeckoin Bnbpauum uam HM3KOro MakCumanbHO AOMYCTUMOro Hanps-
XEHUS BCnomoraTesfibHbIX 3IeKTPUYecknx uenein. Noatomy Heo6xo4MMO MPOBOANTL UCMbITaHUA BJY B uenom, He orpa-
HUYMBASACH UCMbLITAHUAMU TOMILKO MPUBOAHOIO MexaHu3ma.

2 OCHOBHOE Ha3HadeHue BapuaHToB ucnbiTaHuii MH1 n MNMH4 cocTonT B NnpoBepke B3Y, He npegHasHauyeHHbIX AN
paboTbl B YCNOBUAX 3HAYMTE/bHLIX NPOBa/IOB HanNpsXeHus. Pe3ynbTaTbl AaHHbIX UCMbITaHWWA, Kak npaBuio, ABNSAOTCA
OCHOBaHVWEM A5 NOATBEPXAEHWS NMPaBUNbHOCTM YUC/EHHOW UMUTAUMOHHOW mogenu B3Y.

6.6 AKTMBHaA MOLLHOCTb

6.6.1 MakcnmasibHass nM3mepeHHas MOLWHOCTb

MakcumanbHyl U3MEPEHHYIO MOLWHOCTb B3Y onpenensiwT Kak cpegHee 3HauYeHne MOWHOCTU Psoo npu
nepuoge speMeHun namepeHunii 600 ¢, cpeagHee 3HaYeHMEe MOLLHOCTM Peso Npu neprvoge BpemMeHn namepeHuin 60 c
ncpefHee 3HayeHne mowHocTn PO2npu nepuoge BpeMeEHN naMmepeHuii o,z C.

6.6.2 OrpaHu4yeHue U3MEHEHUS MOLHOCTU

CnocobHoCTb B3Y paboTaTb B pexvume KOHTPONIMPYEMbIX OFPaAHUYEHUII CKOPOCTN M3MEepeHns xapakrtepuc-
TUK BOKHA 6bliTb OTpaxeHa B NPOTOKO/1€ UCMNbITAHNI B pe3ynbTaTe UcnblTaHuii, NnpeacTaBNeHHbIX B Buae rpadu-
Ka. Ha rpaduke ¢ nepMofoM BbINOSIHEHUA UCMbITAHUA NPOAOMKUTENBHOCTHIO 10 MUH A0MXKHbI 6bITb OTPaXEHbI
HOMMWHaNbHaa U N3MepeHHas akTuBHasa BblpaboTaHHas MOLLHOCTbL B Npouecce paboTbl C USBMEHEHUSAMU MOLLHOCTH
B npegenax 1o %-HOro OTKIOHEHUA OT HOMUHA/IbHOU MOLWHOCTA B MUHYTY.

Pe3ynbTatbl MCNblTaHUA [O/DKHbI ObITh NPeACTaB/EHbl Kak yCpeAHEeHHble AaHHble, NOIyYEeHHble MPU UHTEP-
Basie BPEMEHN N3MepeHuns o,z C.

6.6.3 YnpaBsnieHne no 3aflaHHbIM yCcTaBKam

Cnoco6HoCcTb B3OY paboTaTb B pexume ynpaB/ieHWs N0 3afaHHbIM YycTaBkaM aKTUBHOW MOLLHOCTHU
AO/MKHA 6bITb OTpaxeHa B pe3ynbTatax UCNbITaHW, NnpeAcTaBNeHHbIX B BUAe rpadpuka. Ha rpadumke gomxHb
6blTb YKa3aHbl HOMWUHaNbHaaA U U3MEpPeHHasa akTMBHaa MOLWHOCTbL BOY npu paboTe Cc yCTAHOBNEHHbLIMU KOHT-
PONbHLIMW TOYKAMMW, COOTBETCTBYOLWMUMU U3MEHEHUI MOLWHOCTM OT 100 % [0 2 0 % HOMWUHANbHOW MOLLHOCTHU
CO 3HayeHuem warazo %, M NPOAOXMNTENBHOCTbIO PaboThl NPU KaXA0M 3HAYEHUM YCTaBKM NO 2 MWH B COOTBET-
CTBUW C PUCYHKOM 1.

Pe3ynbTatbl UCNblTaHUA JO/DKHbI ObITh NPeACcTaB/IEHbl Kak yCpeAHEHHble AaHHble, NOSIyYeHHble NpU UHTep-
Basie U3MEPEHNSA o 2 C.

MpumeyaHune — CnocobHOCTb BIY (PyHKLMOHMPOBATL B PeXuUMe aBTOMATUYECKOro ynpas/ieHWs yacToToi
CBsi3aHa C ee CNoco6HOCTbI0 paboTaTh B PeXWMe YNpaBfeHUs N0 33a[aHHbIM ycTaBkaM aKTWBHOW MoLlHOCTU. ABTOMa-
TUYecKoe ynpas/ieHne YacToTo BeTPO3/IeKTPOCTAHLMK, B YACTHOCTW, OCYLLECTB/SETCS NpU NMOMOLIM CUCTEMbI AUCNeT-
UepcKoro KOHTPONA U c6opa fAaHHbIX, KOTOpasi MOXET HenpepbiBHO 06HOBNATL YCTABKM aKTUBHOW MOLLHOCTU OTAE/bHbLIX
B3Y ans o6ecneyeHns TpeGyemMoro 3HaueHusi 4acToTbl.

HacTpoiika, % Pn

bU

1 2 3 4 5 6 7 8 9
Bpewms, mvH

PucyHok 1 — YcTaBKM akTUBHOW MOLLHOCTU



FOCT P 54418.21— 2011

6.7 PeakTmBHas MOLWHOCTb

6.7.1 MakcnmMmanbHO fonycTuMasa peakTuBHas MOUWHOCTb

Mpon3BoanTenbHOCTL BOY B OTHOWEHUM MaKCUManbHbIX 3HAYEHUA UHAYKTUBHOM M €MKOCTHOU peakTUBHOW
MOLLLHOCTM J0/KHa 6bITh yka3aHa B Tabnuue B BUAE CPefHMX 3HAYeHWIi 3a MHTepBas BPeMEHW 1 MUH ANS 3HaJe-
HUA HOMWHaNbHOW mMouwiHocTK O, 10, ... 90, 100 %.

6.7.2 YnpaBsieHne no 3afaHHbIM yCcTaBKam

YnpaBneHve peakTWBHOW MOLHOCTbI MO 3a4aHHbIM yCTaBKaM AO/MKHO ObiTb OTpaXeHo B TabAUUYHOM K
rpacouyeckom BUAE Kak yKasaHO HUuxe.

Tabnuua goMmkHa coAepXaTb MU3MEepeHHble 3HaYEeHUSA peakTUBHOW MOLLHOCTM NpW Be/IMYMHE YCTaBKN peak-
TUBHOW MOLWHOCTK, PAaBHOW Hy/0 ANa paboTbl NpU o, 10,20, ... 100 % aKTUBHON BbIXOA4HON MOLLHOCTMK.

AKTMBHAs 1 peakTUBHasA MOLHOCTU AO/KHbI GbiTb MpeAcTaBNeHbl B BUAE CpefHMX 3HAYeHWI, NONYyYEeHHbIX
npu MHTepBase BPpeEMEHUN U3MEPEHNSA 1 MUH.

Fpaduk foMKeH npeacTaBnAaTb COO60M 3aBUCUMOCTb 3HAYEHWNII N3MEPEHHOI peaKkTUBHON MOLLHOCTY OT M3-
MEHEHUI Wwara ycTaBku peakTBHON MOLWHOCTN B COOTBETCTBUU C PUCYHKOM 2. /I3mMepeHHOe cpefHee 3HavyeHue
aKTUBHOW BbIXOAHOW MOLLHOCTM 3a MHTEPBAN BPEMEHN 1 MWH AO/MKHO COCTaBNATb NpU6AM3NTeNnbHO 50 % HOMK-
Ha/NbHOl MOLLHOCTW. 3HAYEHNS PeaKTUBHON MOLHOCTH AO/DKHbI 6biTb CPEAHUMY 3HAYEHUAMM 3@ UHTEPBAs Bpe-
MEHWN o,2 C.

HacTtpoiika, Q

Bpewms, MyH

PucyHok 2 — HacTpoiika ycTaBku peakTUBHON MOLLHOCTU

MpuMeyaHue — CnocobHOCTb BIY (hYHKLMOHMPOBATL B peXxume aBTOMaTUYECKOro ynpae/ieHusl no Hanpske-
HUI0 TECHO CBSI3aHa C ee CMOCOGHOCTLI0 paboTaTh B pPexume ynpasfeHUs Mo 3a4aHHbIM YCTaBKkaM PeakTMBHON MOLLHO-
CTW. ABTOMATWYECKOE YMPaB/iEHWE HaNpPshKeHUEeM BEeTPO3/EKTPOCTAHLMM, B YACTHOCTU, MOXET ObiTb [OCTUTHYTO Mpu
MOMOLLY CUCTEMbI AUCKPETHOTO KOHTPO/Sl M c6opa AaHHbIX, KOTOpasi HenpepbiBHO OGHOBASIET YCTaBKW PeakTMBHOW
MOLLHOCTV OTAENbHbIX B3Y AN AOCTMKEHUS TPeGyeMoro 3HaueHus HanpspKeHus.

6.8 3awmnTta cetun

MpoBepke NoanexuT Takke paboToCNOCOH6HOCTb CUCTEMbI CETEBON 3alnTbl BOY. YcTaHOBNEHHbIE YPOBHHU
OTK/II0OYEHUSA M BPEMSA OTKIOYEHUA BOY A0MXHbI 6bITb NPOBEPEHbI NYTEM ONpeeneHns (hakTUyecKoro 3HayeHus
YPOBHSA OTK/IIOYEHUA Y BPEMEHWN OTK/IOYEHUSA NPU NOBbLILLEHHOM Y MOHMWXEHHOM HanpsXXeHuu, a Takke npu noBbl-
LUEHHOW M NOHUXEHHOW YacToTe.

YpOBeHb OTKNOUYEHUA NpeAcTaBnsaeT co60li 3HAYEeHNS YacTOThl UAN HANPSXXEHUS, Bbl3blBalolne OTKIoYe-
Hua BIY.

Bpems oTkio4eHUa npeacraBnseT co60i nepnoj BpEMEHN, HaUYMHAsA C MOMEHTA BO3HUKHOBEHUSA NOHMXKEH-
HbIX WM NMOBbIWEHHbIX 3HAYEHUN HANPSHKEHWS WM YaCTOTbl 4,0 MOMEHTa OTK/IOYeHns BIY.

6.9 Bpema noBTOPHOro NoAKNKYeEHNA

Bpemsa nosTopHOro nogknoyeHns BIY nocsne ee oTKNOUYEHMA 13-3a C60A B CETU [O/IKHO ObITb NpefcTas-
neHo B BuAe Tabnuubl Ha OCHOBE pe3ynbTaTOB UCMbITaHWii. B Tabnuue AOMKHbI 6biTb yKasaHbl 3HA4YEHUSA
MHTepBasioB BPEMEHN NMOBTOPHOIO MOAKMOYEHNUS nocne cbos B CeTU B TEYEHMUE 10 C, 1 MUH M 10 MWUH COOTBET-
CTBEHHO. Bpemsa NOBTOPHOro NoAK/IOYEeHNsA ONpeaenstoT Kak MHTepBas BPpeMeHU OT MOMEeHTa BOCCTaHOB/1EHUA
HanpsXeHna ceTn Ha 3axnmax BOY fo MoMeHTa Havyana BblpaboTKM 3N1EKTPOIHEPTUN.

10



rOCT P 54418.21—2011

7 MeToAabl UsmMepeHui

7.1 O6Wwue nonoxeHun

B HacTosiwem nogpasgene npueedeHa obuiasi MHhopMauus o cpeacTBax M3mMepeHut, obecneveHnn
OOCTOBEPHOCTU pe3ynbTaToB U3MepeHUii U YCNOBUSIX UCMbITaHUIA. B 7.2 — 7.9 nepeuncneHsl BUabI UsMepeHui,
BbINOMHEHWe KOTopbIX Heo6xoaMMo Ansa onpeaeneHusl 3HavyeHWin XxapakTepucTuk ucnbiTyemoii BAY, ceasax-
HbIX C KAYECTBOM 3SIEKTPUYECKOW 3Hepru1, B TOM Y1crie, TEXHUYECKUX XapakTepucTuk BY (7.2), kayecTBa Ha-
npspkeHus (7.3 —7.4), Bo3aenNCTBUA NPOBanoB HanpsbkeHus (7.5), perynupoeaHust MowHocTH (7.6 —7.7), 3awn-
Tbl CETW U MOBTOPHOrO MoAkoveHns (7.8 — 7.9).

MpuBegeHHble MeToAbl N3MepeHui obecneunBaloT 4OCTOBEPHOCTL NOMYYEHHbIX pe3ynbTaToB M3MEepeHUi
Anst o ANHOYHLIX B3Y, noakntovaeMblX K TpexcpasHoW aneKTpuyuecKor ceTu.

OcHoBHOW Lenbio M3amepeHuit, B obLuem criyyae, iBnsieTcs npoeepka xapakrepucTuk BAY, cBsizaHHbIX ¢
Ka4eCTBOM 3MEKTPUYECKOIN SHEPruK, Npu BCex pexxmMax paboTel uccnegyemoii BY, sa ucknovyeHnem pabothbl
MNPy CKOPOCTK BeTpa cBbilwe 15 m/c, Ansi KOTOpol NpoBeAeHe usMepeHuii He TpebyeTcst (cM. npumedanmve 1). 3to
06 BbACHAETCA TEM, YTO BbINOMHEHWE U3MepPEHUI MPU CKOPOCTSIX BeTpa cBbille 15 M/c npuBeaeT K 3HaUUTENLHOMY
YBENUYEHUIO NPOAOIKATENBHOCTU UCTILITAHUIA, TaK KaK BbICOKME CKOPOCTU BETPaA CIy4aloTCsl pedKko, Npuiem He
oXnaaeTcs, YTo NpoBeAeHUe AaHHbIX U3MepeHuii obecneunt boree 4OCTOBEPHbIE 3HAaUEHUs xapaKTepucTuk BAY,
CBAI3aHHbIX C KAYECTBOM 3NEKTPUYECKOW SHEpPruum (CM. NpumeyaHve 2).

MpumevaHunsa

1 [onyckaeTcs UCKMIOUUTL pesynbTaTbl U3MEPEHWI Npyu cKkopocTu BeTpa bonee 15 m/c. B cnyyae ecnu oHn yunTel-
BalOTCA, UCCrnedyemblii AManasoH CKOpoCTel BeTpa AOrmkeH ObiTb yka3aH B oTYeTe 06 UCNbITaHUSX.

2 YyeT pesynbTaToOB U3MepPeHUI Npu CKOpoCcTU BeTpa Gonee 15 M/C MOXET yny4lMTb TOYHOCTb OnpeaeneHus
koadbdumumneHTa dnukepa n obecneunts 6onbluee 3HA4YEHME MAKCMMAanbHON U3MEPEHHOW MOLLHOCTY (cpeaHen 3a 0,2 ¢)
ans HekoTopbix BAY. OagHako, aAns AOCTUXEHUS ONMTUMArIbHOIO COOTHOLLEHUSI MEXAY TOYHOCTBIO M3MEPEHUI U CTOUMO-
CTbI0 UCMbITAHWI, NPOBEAEHNE N3MEPEHUiA Npu ckopocTu BeTpa 6onee 15 m/c Heuenecoobpasno. Ecnu namepermns npu
cKopocTu BeTpa Gonee 15 m/c BKNioYeHbl B OTYET 06 UCTbITaHUSIX, JOCTOBEPHOCTH Pe3yribTaToB U3MEPEHWIt N0 MeToaaM
8.2 Ans Nnowaaok ¢ BbICOKMMKU CKOPOCTAMM BeTpa (cM. 7.3.3, npuMeyanune 5) moxet GbiTb ynyulieHa.

7.1.1 JocToBepHOCTb pe3ynbTaToB U3MEPEeHU

MamepeHHble 3HaveHus1 xapaktepuctuk BAY, cBAsaHHbIX C KA4ECTBOM 3NEKTPUHECKON 3Heprumn, OTHOCATCS
TOMbLKO K KOHKpEeTHOM KoHdurypauuu uccnegyemoi mogenu B3Y. fipyrue kondurypauuu BIY, Bknioyas usme-
HEHHbIe HACTPOWKM YNpaBneHusi, MPUBOAALLME K UBMEHEHUIO XapakTepucTuk BAY, BnusiloLLmx Ha kauyecTBO anek-
TPUYECKOW 3Heprum, TpebytoT oTaenbLHON oueHKW. Moao6HbIe oLeHKN MOryT 6biTh BEINOSHEHBI HA OCHOBE MOAENK-
poBaHusl.

HekoTopble koHCTpYKLMU BOY umetoT BCTpOeHHbIe TpaHcdopmaTophbl. MiamepeHust anieKTpUdeckux Xxapakre-
PUCTUK AOSMKHbI ObITh NPOBEAEHbI Ha 3axumax B3Y. Usrotosutens BOY MoxeT pasmecTuTb 3axkvmbl B3Y Ha
CTOpPOHe TpaHcopMaTopa ¢ HU3KUM UK BbICOKUM HanpskeHneM. CUnUTaloT, YTo U3MEHEHWEe OHOTO BbIXOAHOMO
HanpskeHWs TpaHchopmaTopa Ha Apyroe He BIMSAET Ha KavecTBO aneKTpudeckor sHeprum B3Y. Moatomy npose-
AeHve oTAeNbHOW OLUEHKU He TpebyeTcs, ecnu BbIXoaHoe HanpsXkeHue TpaHcdopmaTtopa dyaet usmeHeHo, 3a
UCKITHOYEHWEM TOTO, YTO AOMKHbI BbITb 0BHOBNEHBI pe3ynbTaTbl UMEPEHWUIA HOMUHANBHBLIX 3HAYEHWUIA HaNpPsKeHNs!
W TOKa.

Pacnonoxenue 3axumoB B3Y, npeactasnstowmx coboit TO4KM U3sMepeHUid, U KOHKpeTHast KoHdurypauusi
uccrnegyemoii BY, Bknoyasi CooTBETCTBYIOLLNE HACTPOWKMU NAapamMeTPOB yrnpaBrieHus], A0MKHbI ObITb yKa3aHbl B
oTyeTe 06 NCNbITaHUSIX B COOTBETCTBUN C NPUNOXEHNEM A.

TMobble BUABI UCNbITaHWA AONYCKAaeTCA NPOBOANUTL U UX pe3ynbTaThl ykasbiBaTb B OTYETE 06 UCTILITAHUSX
OoTAenbLHO ApYr OT Apyra, HanpuMep, onpeaeneHue XxapakTepucTuk kauecTsa HanpsbkeHust (7.3 — 7.4), perynupo-
BaHWe MOLLHOCTU (7.6 — 7.7) 1 BO3AelCTBUE NPOBaSIOB HaNpshkeHus (7.5).

7.1.2 YcnoBusi npoBefeHUs UsMepeHui

MpuBeaeHHbIE HUXKE YCNOBUA U3MEPEHUI, ABNAIOWNECA YacTbio MeToAa U3MepeHUA, A0SKHbI ObITb Bbl-
NOSHEHbI U OTPaXeHbl B oTyeTe 06 ucnbiTaHuax (CMm. npumedanue 1). NMiobble pesynbTarbl UaMepeHuid, NoNyqeH-
Hble NPU HECOOTBETCTBUM YKa3aHHbIM YCNOBUAM U3MePEHUI, A0SKHBI BbITh UCKIIOYEHDI.

B3Y pgomkHa 6bITb NOAKI0YeHa K 311eKTPUYeCKol CeTU cpeaHero HanpsbkeHusl Yepes cTaHgapTHbIA TpaHc-
cdopmaTop, NonHas HOMUHaNbHaA MOLWHOCTb KOTOPOTO paBHa UK NPEeBbILLIAET NOSHYI0 HOMUHASTBHYH MOLHOCTb
ucnbiTyemoid BAY.

CyMmapHbI KoatbdULNEHT rapMOHUYECKNX COCTaBNAOLWNX HanpsbkeHust (cM. FTOCT P 51317.4.7, nyHkm
3.3.1), Bkntouas rapmoHuku go 50-ro nopagka, AoMKeH 6b1Tb MeHee 5 % uamMepeHHbIX U ycpeaHeHHbIX 3a nepuog
BpemeHu 10 MUH AaHHbIX Ha 3axxumax BAY B nepuog, korga BAY He BeipabaTbiBaeT 3NeKTpUYECKYHO SHEPTUI0.
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CyMMapHbI KOIM P ULUNEHT rapMOHUYECKUX COCTABMALWMNX HANPSAXEHNA MOXeT OblTb onpefiesieH Ha OCHOBe
OTAeNbHbIX M3MEepeHunii, NpesLwecTBOBABLUMNX MPOBEAEHUIO UCNbITaHWIi B3Y.

OTKNOHEHME YaCcTOTbl CETU OT HOMUHAIbHOIO 3HAYEHNSA NPU U3MEPEHUN N yCpeLHEHUN 3a Nepuos BpeMeHun
0,2 c He fO/KHO npeBblWaTth = 1%. M3meHeHne 4acToTbl CETU NPU U3MEPEHUN U YCPEeAHEHUN 3a Nepuos Bpeme-
HM 0,2 ¢ O/KHO 6bITb MeHee 0,2 % HOMWHA/bHOM YacTOTbl NPU U3MEHEHUN 3@ WHTepBasa BpemeHn 0,2 ¢. Ecnn
M3BECTHO, YTO YacToTa CeTU MMeeT NOBbIWEHHY CTabUNbHOCTb U YA0BNETBOPSAET yKa3aHHbIM Bbille TpeboBaHuU-
AM, KOTOPble 0ObIYHO BbINOJIHATCA B 60/1bLWNX 06 bEeANHEHHbIX 3HEProcMCTEMAaX, TO BbINO/IHEHNE faHHbIX U3Me-
peHuit He TpebyeTca. B Apyrux cayyaax npyu npoBeAeHun ucnoitaHnii B3Y cnepyet naMmepsaTb 4acToTy CETU.

HanpsxeHune, nsmepeHHoe Ha 3axumax BIY npu ycpeaHeHUn 3a nitepsan speMeHn 10 MUH, He [O0/1KHO
npesbiWaTb + 10 % HOMUHANBHOIO 3HAYEHNS.

KoadhpnumeHT HecumMMeTpun HanpshkeHuii N° NpsiMoil n o6paTHOW nocnefoBaTeNbHOCTU AO/MKEH BbiTh Me-
Hee 2 %. I3mepeHnsa KO3 (prUMEeHTOB HECUMMETPUK NPOBOAAT Ha 3axumax B3Y npu ycpegHeHUn 3a nHTepsan
BpemMeHun 10 MuH. KoadppuumeHTsl HecMMMETPUN HaNpsXXeHnin onpeensatoT B cooteeTcTBun ¢ FTOCTP 51317.4.30,
nogpasgen 5.7. EcAn n3BecTHO, 4TO KO P ULNEHTLI HECUMMETPUN HaMNPSHXKEHN COOTBETCTBYIOT BblleyKa3aH-
HbIM TpeboBaHUAM, B NPOBEAEHUMN U3MEPEHUI HET HEOBX0AMMOCTH. B Apyrnx cnyyaax sHayeHns KoaduumeH-
TOB HECMMMETPUUN HaNpsXXeHui cnefyeT U3MepsTb B NpoLecce UCnblTaHWUiA.

YcnoBusa okpyxarweih 06CTaHOBKM A0/DKHbI COOTBETCTBOBATH TPE60OBAHUAM, YCTAHOBMNEHHbLIM U3rOTOBUTE-
namu B3Y n cpencts usmepeHnin. Kak npaBmao, HeT HEO6X0AUMOCTMN B OTAENbHbIX U3MEPEHUAX YCIOBUI OKPY-
xawuwen o6cTaHOBKM, 0AHAKO, TpebyeTcs, YTOObl OHM ObI/IM OTPaXEHbl B 0OLNX YepTax Kak cocTaBHas 4YacTb
otyeTa 06 UCMbITAHUAX, B COOTBETCTBUM C NPUMEYAHUNEM 2 .

McnbiTaHna gonyckaetca NpoBOAUTbL NPU 060 MHTEHCUBHOCTY TypOYAEHTHOCTM U Npu N1I060M COOTHOLWe-
HUWM KOPOTKOro 3amblkaHus (cM. FOCTP 51317.3.12, pa3gen 3). 3HayeHnUss cpefHeil MIHTEHCUBHOCTU TYpPOYNEHTHO-
CTW, NOMTHON MOLHOCTN KOPOTKOTO 3aMblKaHMA U )a30BOro yraa nosiHoro ConpoTUBEHUA 3/IEKTPUYECKON CeTun
OOJ/KHBI O6bITb OTPaXEHbI B OTYETE 06 UCNbITAHUAX. HTEHCUBHOCTL TYPOY/TIEHTHOCTKN [O/IKHA ObITh YyCTaHOB/IEHA
ONA BCEX CEKTOPOB HamnpaB/ieHUs BeTpa Ha nJoliajKke C OLEeHKOW BAWSHAS aspoAuHaMMyYecKkKux NpenaTcTBuid n
Tonorpaduy MeCTHOCTU WU HA OCHOBE U3MepeHunii CKOpoCcTH BeTpa.

MpnmeyaHusda

1 YKa3aHHble Bbllle YC/I0BUSI NPOBEAEHVS M3MepeHWni Heo6XoAuMbl Ansi 06ecrneyveHust HadeXHbIX pe3ynbTaToB
NCMbITaHWI, HO UX He crefyeT cuuTaTb YCNOBUSMU HALEXHOIO MOAKTHYEHUS K 3NEKTPUYECKO ceTn M yHKLMOHMpPOBa-
Hua B3Y.

2 Ans BOY HEKOTOPbIX KOHCTPYKUMIA MakCuMasibHOe 3HAaYeHUEe U3MEPEHHOW MOLLHOCTU MOXET 3aBMCETb OT M/0T-
HOCTW BO3fyxa. B pesynbTare, mMakcMMasibHas MOLLHOCTb, M3MEpEeHHas B COOTBETCTBMM C 7.6.1 Ha niowiaake ¢ HWU3KOM
NIOTHOCTbIO BO34yXa, MOXET OblTb MEHbLUE, YeM Ha nnowaake ¢ 6os1ee BbICOKOl NAOTHOCTLIO BO3ayXa. OAHakKo, cTeneHb
B/IMAHWS Ha HeonpefeneHHOCTb U3MepeHuli 3HayveHuii NAOTHOCTY BO3dyxa Ha Niollajke He onpasfpblBaeT CTOMMOCTb
JonosiHuTensHoro obopynosaHns v npoueayp, KOTopble HeobXoAuMbl [ y4yeTa M/IOTHOCTU BO3dyxa.

7.1.3 CpepacTtBa n3mepeHui
MpoBegeHne n3MepeHuit npegnonaraeT NpMMeHeHe LU POBOI crucTeMbl c60pa AaHHbIX C aeMeHTamu,
npeacTaBneHHbIMU Ha pUCYHKe 3.

3anuch faHHbIX, pacuet
U XpaHeHue pe3ynbTaToB

AL
PUNLTP HU3KMX YacToT

dopmMMpoBaHne CUrHasios

PucyHok 3 — DnemeHTbl CUCTeMbl U3MepeHuii
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OaTtumkamu B cucteme 3aMepeHuii IBNSIKOTCA aHEMOMETP, NpeobpasoBaTternu HanpsbkeHust (TpaHcdopmarto-
pbl) M NpeoBpasoBaTeny Toka (TpaHcopmaTopbl). YCTPOMCTBO (hOPMUPOBaHUSI CUTHANoB npeaHasHayYeHo Anst
MX NoAauun Ha PUNbTP HU3KMX YAcTOT, KOTOPbIA HEOBXoaUM A1 UCKIIOUYEHNUS Napa3uTHOTO HaNoXeHWs! CrekT-
pos (cMm. FTOCT P 51317.4.7). Ananoroso-uudposoli npeobpasosatens (ALIM) AomkeH MMeTb paspeLueHue He
MeHee 12 61T, YToBbl COOTBETCTBOBaTL TPEBYEMON TOUHOCTU 3MepeHUin. TpeboBaHUs K TOUHOCTU CpeacTB u3Me-
peHuii — no Tabnuue 2.

Ta6nuuya 2 — TexHnyeckme TpeboBaHUs kK U3MepuTensHOMY 060pyAOBaHUI0

O6opynosanue TO4YHOCTb U3MepeHus lMpumensemblii cTaHpapTt
TpancchopmaTopbl HANPsHKEHUSA Knacc 1.0 IOoCT 1983
TpaHcchopmaTopbl Toka Knacc 1.0 I'OCT 7746
AHemomeTp +0,5 mlc [2]
®uneTp + ALIM + cuctema c6opa AaHHbIX 1 % nonHon wkansbl [31

Lndbposas cuctema cbopa gaHHbLIX NpegHasHavyeHa AN 3an1uci, BoiMOMHEHUsS1 pacyeToB U XpaHeHUsl pe-
3yNbTaToOB B COOTBETCTBUU C NpUBEAEHHBLIMU HUXKe TpebGoBaHUAMU. PYKOBOACTBO MO BbIMUCTIEHUIO CpeaHeKBa-
paTUHECKOro 3Ha4YEeHUs HaNPSPKEHWUS], akTUBHOW 1 peakTUBHOW MOLLHOCTU B CUCTEME U3MEPEHUI, KaK NoKasaHo Ha
pucyHKe 3, npuBeaeHo B npunoxeHuu C. [N uamepeHnsi rapMoHUK U YacTOTHLIX COCTaBNSIOLLMX 6oree BbICOKUX
4acToT MUHMMaSIbHAs YacToTa BblIOOpKM A0SMKHA BbIThb He HUXKe 20 Kl Ha KaHarn.

YacTtoTa BbIGOPKU cUrHana CKopocTy BeTpa AoMmMKHa 6bITb He MeHee 1L

[nsi namepeHuns CKOpoCTU BeTpa A0IPKEH NPUMEHSITLCS aHEMOMETP, PacroNOXeHHbIN Ha YpOBHE OCK BET-
pokoneca n HaxogsLLMAca BHe 30HbI BeTPOBOro 3ateHeHus1 BOY 1 BHe 30HbI asapoavHamMuyeckux cnenos. Pacno-
NoXeHrne aHeMomeTpa ¢ HaBeTpeHHOW cTopoHbl BAY Ha pacctosiHum, paBHoM 2,5 anameTpam BeTpokorneca,
06bIYHO faeT xopollue pesynbTaTsl. Jpyrium cnocobom onpeaeneHnst CKOpoCTU BeTpa Ha OCU BETpoKoreca Mo-
XeT OblITb ee BbluUCIIeHe, OCHOBaHHOE Ha U3MepeHUsIX CKOPOCTU BETPa Ha 6osiee HU3KOW BbICOTe, N KoppeKUvs
CKOPOCTU BETPa, M3MEpPEeHHO Ha roHaosne, B codeTaHUM ¢ U3MEPEHUAMU MOLLLHOCTU NPU N3BECTHOW 3aBUCUMOCTH
MOLLIHOCTM OT ckopocTy BeTpa. B niobom cnydae coctaensioLan HeonpeaeneHHOCTU U3MepeHuin, obycnosnex-
Hasi USMepPEeHUsIMK PacroNOXEHUs1 aHEMOMeTpa, He AoSKHa npeBblwaTth £ 1 M/c.

MpuwmeyaHue — AsBmomMamu3upogaHHbie CUCMEMb! yrpasreHus npoueccamu pezynuposaHus u
KoHMporns abipabambigaemoll sanekmpuyeckol sHepauu, OCHOBHbIX U 8CrIOMO2amesibHbIX npoueccos BIY senawomcs
cocmasHol Yacmbio obuwell cucmems! MOHUMOPUHea 8empo8ol yCmaHO8KU, Uepaiom BaXHYH pOfib 8 ynpasneHuu
B3Y u no3sornisirom He monbKO M08bICUMb Ka4decmso OO6CYXUBaHUSI U ypO8eHb rpoussodcmaeHHol 6e3onacHocmu,
HO U ynydwumb obuwyo sghghekmusHocmb npouecca ebipabomku srekmpudyeckoll sHepauu.

7.2 TexHU4YecKUe XapakTepPUCTUKNA BETPOINEKTPUYECKON YCTaHOBKN

TexHn4eckme xapakrepucTuki BAY B cooTBETCTBUM € 6.2 4OMKHbI BbITh YCTAHOBMNEHbBI HA OCHOBaHWUMN TEXHU-
Yeckolt gokymeHTauun Ha BY, npeactaBneHHoON N3roToBUTeNeM.

7.3 Kone6aHusa HanpsxeHus

7.3.1 O6Lwme nonoxeHus

B cooTBeTcTBUU € 7.1.2 ncnbiTyemas BAY gomkHa 6bITb NOAKNH0YEHA K 3NEKTPUYecKoh ceTu cpeaHero
HanpsbkeHust (CH). O6bIvHO anekTpuyeckne cetn CH nmetoT nomnmo B3Y gpyrue nepemeHHble Harpyskiu, KoTo-
pble MOryT Bbl3blBaTb 3HAYUTENbHbIE KonebaHua HanpsbKeHWs Ha 3axkMax BAY, rae NpoBogsTca U3MepeHus npu
ucnbiTaHun. Kpome Toro, konebaHus HanpsixkeHusi, BblaBaHHble BAY, 3aBUCAT OT XapakTepuUCTMK aneKTpu4eckon
ceTu. TeM He MeHee, 3aJava 3aKno4aeTcs B NONy4eHU pesybTaToB U3MepeHUiA, KOTopble He 3aBUCAT OT Hana-
raemblX CeTbH0 YCNOBUIA Ha UCnblTaTenbHOM Nnowaake. [Ansa BeINONHEHNUS 3TOW 3agayn HacTosILLMIA cTaHaapT
yCTaHaBnuBaeT MeTOA U3MEpPEHW, OCHOBaHHbIN Ha MPoBeAeHNI NocneaoBaTesbHbIX BO BpEMEHW HenpepbiBHbIX
N3MepeHWii Toka U HanpskeHus. amepeHust NpoBodAT Ha 3axumax B3Y v nx peaynbTaTtbl UCNOML3YOT ANs
MOAENUPOBaHNA kKonebaHUiA HanpsikeHUs: B pacHeTHON CETU NPU OTCYTCTBUN MHLIX UICTOMHUKOB KornebaHuii Hanpsi-
XeHus, kpome BIY (cM. npvmeyaHue).

OnwvcaHve NpYMeHeHNs pacyeTHOW 3NeKTpUIEeCcKon ceTu npusedeHo B 7.3.2. MNpoLeaypbl UBMepeHUs kone-
6aHuii HaNpsXKeHWs1 NPOBOASAT MO OTAENBLHOCTU AN pexXuMa HenpepbiBHol paboTbl (7.3.3) 1 gnsa onepauuii nepe-
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KnoueHuns (7.3.4). Heo6x0aAMMOCTb A@aHHOTO pa3aeneHns 06yc/ioBfieHa TeM, YTo KonebaHus HanpsXKeHus, Bbl3-
BaHHble BJY B CeTU Npu HENpPepbIBHOI paboTe, MMEIT XxapakTep CTaxoCTUUYECKOTO WymMa, a Npy onepaunsix nepe-
K/touYeHnss BAY umeeT MecTo HEKOTOPOE YMC/I0 OFPaHUYEHHbIX N0 BPEMEHU N3MEHEHU HanpseHus.

MpumeuyaHune — XoTa MeToh MOAENMPOBaHUSA KOMebaHWn HanpshKeHWs C MUCMO/b30BaHNEM pacyeTHOM
3N1EKTPUYECKON CeTU ycTpaHseT npsAMoe BO3AelCTBME peasibHbiX KonebaHwuii HanpshkeHus B CeTW Ha WU3MepeHHoe
3HaueHue [03bl h/IMKepa, MOXET UMETb MeCTO BO3[eiiCTBUe Ha u3MepsieMbli Tok B3Y konebaHwii HanpshkeHus
B CETW, BbI3BaHHbIX APYIMMW WUCTOYHMKaMW. DTO, B CBOK O4epelb, MOXET okKa3aTb BMSHME Ha MOJesIMpOBaHHbIe
Kone6aHna HampsHKeHUs B pacuyeTHON anekTpuyeckoi cetn. OfHako, BKIaf ykasaHHoOro adypekta siBNseTcs HesHauu-
TENbHbIM U HE MOXET CNYXWTb OCHOBaHMEM [/ U3MEHEeHUs npoueaypbl onpefeneHns koadduumeHTa divkepa npu
HenpepbIBHOW paboTe BIY.

7.3.2 Pac4yeTHad 3fieKTpun4yeckas ceTb
Cxema pacyeTHOW 3NeKTpUYecKoin ceTn npeacTaB/ieHa Ha pucyHke 4.

Rfic L fic

PucyHok 4 — PacueTHas anekTpuyeckas ceTb A7 MOAENNpPOBaHNA

PacueTHas anekTpuyeckasa ceTb NnpefcTaBnseT co60il naeanbHbli MCTOUYHMK HANPSXXeHNA dasa-HelnTpasnb
MFHOBEHHbIM 3HayeHnem uO(t) 1 NnoaHOe cConpoTMB/IEHUE CeTu, cocTosllee U3 akTUBHOIO conpoTuBneHus Rfic,
nocnepoBaTesibHO COeAMHEHHOTO C UHAYKTUBHOCTbLIO Lfic. BOY npeactaBneHa reHepatopoM ToKa, UMEKLWUM MIrHO-
BEHHOE N3MepeHHOoe 3HauYeHune NMHeHoro Toka im(t). dta npoctasa mofenb o6ecneynBaeT MOAEMPOBAHHOE Ha-
npsxeHne MrHoBeHHOW BenuyunHoi ufic(t), paBHoe

ufict) = uQt) + RficiM + LC-~P -. @)

MaeanbHbli NCTOYHUK HanpsbkeHnsa ul(t) MoxeT 6bITb cO3A4aH pasHbIMU cnocob6amu. MNpu o6ecneyeHnn co-
OTBETCTBUSA ABYM TpeboBaHUAM:

a) NCTOYHUK NAeanbHOro HaMPSAXeHNs He AO/DKEH co3faBaTtb Kaknx-nubo konebaHwuii, T. e. go3a divkepa,
BbI3bIBAEMOI0 U3MEHEHUAMMN €ro HanpsXKeHs, A0KHA 6biTb paBHa Hy/0;

b) HanpshkeHne ul{t) LO/HKHO MMETb TOT Xe ha30BbIi yron am(t), HTo U rapMOHUKA OCHOBHOM 4acTOTbl U3Me-
PEHHOro HanpshkeHusi. 3To obecnevynBaeT NPaBUIbHOCTL yrna pasoBoro casura mexay ufict) nim(t), npn ycno-
Buun, 4To \ufic(t)~ uo{t)\«\u Oft)\.

LOna coorBeTcTBMA 3TUM TpeboBaHMAM HanpshkeHne ul(t) LOMKHO ObITb ONpefeneHo Kak

uo(t) =~ Un sHam(t)l )
roe Un— cpefHekBagpatnyeckoe 3Ha4yeHne HOMUHANIbHOTO HanpsXXeHUs 3/1eKTPUYecKkol ceTu.
$a30BbIii YrO/1 OCHOBHO FrapMOHWKN M3MEPEHHOI0 HaNPsXeHNs MOXeT 6biTb onpeaesneH no opmyne

aT()=2n-jf(t)dt + ao j G)
(0]

roe f(t) — vacToTa, KOTOpas MOXeT U3MEHATLCA BO BPEMEHN;
t — BpeMs OT MOMEHTa Hayana cepun n3mepeHuii;
a — (oas3oBbIi yron nput- o.
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Ryic M Lge cnegyeT BulGUpath AN NosydeHns noaxoasiuero hasoBoro yria nofHoro CornpoTUBIIeHUs ceTU
Wy, PUMeEHsA cnegytollyio opmyny

2n-f, - L X,
- g “fic _ Afic
tg (‘I’k ) - Rﬁc - Rﬂc B (4)

rae fy — HoOMUHanbHas YacToTa anekTpudeckoi cetn (50 nnm 60 'y).
IMTpuwme y4aH ue— B Pocculickoll ®edepayuu npuHsama HoMuHanbHas yacmoma cemu 50 y.

MonHyto MoLLHOCTE TpexdasHOro KOPOTKOro 3aMblKaHWs! B pacHETHOM 351EKTPUYECKOR CeTU onpeaernsiioT no
cnegytoulert dopmyne

o
fefie = Rz« x2 (5)
Rfic + Xﬁc

Ons npuMeHeHus anropvTMa onpeaeneHns conukepa unu usmepuTesbHbIX NpubopoB, cornacyoLmuxcs ¢
AnanasoHoM U3MepeHuid, ycTaHoBeHHbIM B FOCT P 51317.4.15, cneayeT ucnonb3oBaTb NpaBuiibHO NogobpaH-
HO€ COOTHOLWEHWE Sy f./S,, ANA OTHOLUEHUS KOPOTKOro 3amblkaHus. HasHayeHue MeToaa M3MepeHuid, ycTa-
HoBneHHoro B FOCT P 51317.4.15, cocTOMT B TOM, YTObGbI ONpeaAenuTb, Bbi3biBaeT M KOHKpeTHoe konebaHue
HanpskeHWs1 siBneHune dnuvkepa. MNoaToMy MeTogd, ycTaHoBrneHHbI B FOCT P 51317.4.15, He obecne4ynBaeT
BbICOKOI TOYHOCTU NpU MasblX konebaHUsix HanpshkeHWsl. YBenuueHHble 3HaveHusl KkonebaHuii HanpsikeHus
MoryT 6bITb NONyYeHbI NPU YMEHbLLEHWN 3HaUYEeHWUS OTHOLLEHWS KOPOTKOTO 3aMblkaHusl. C APYroi CTOPOHLI, ecrin
OTHOLLUEH/e KOPOTKOro 3aMblkaHUsi Masno, cpeaHeksagpaTuyeckoe 3HadeHue ug(f) byaeT 3HauuTenbHo oTnm-
YyaTbCsl OT CpeaHeKBaapaTIeckoro 3HaueHust Uy(f), YTO OKaXKET BAUSIHWE Ha OTHOCUTENbHBIE U3MEHEHUS Hanps-
XKEHWS1, TaK kak abcontoTHble M3MeHeHUs ByayT HOPMUPOBaHbLI C MPUMEHEHUEM APYroro CpeaHero 3HaueHusl.
Ans nonyveHuss MogenmMpoBaHHbIX konebaHniA HanpsikeHUs, COOTBETCTBYIOLLMX Ananas3oHy u3aMepeHuii conuvkep-
MeTpa, cnedyeT BbibpaTh 3Ha4YeHWe OTHOLLEHUS KOPOTKOro 3amblkaHusa Sy 4./S,,, paBHoe 20 — 50. [ins nonyye-
HWS Ny4Llero paspelleHns cnegyet ucnonssosats 6 400 knaccupuKaLMOHHbIX YPOBHe BMeCTo 64 ypoBHEN, No
FOCT P 51317.4.15. To4HOCTb pacyeTa 3Ha4YeHWn 4nutensHon o3l nukepa Py AonkHa 6biTe MeHee 5%.

7.3.3 HenpepbiBHas paboTta

KoadbdpmuneHTsl gosel donvkepa ¢ (v, v,) onpeaensiioT B COOTBETCTBMU ¢ 6.3.2 Ha OCHOBE N3MepeHuii 1
MoZenupoBaHusl.

B HacTosiLLem NyHKTe ycTaHoBNeHa npoLedypa onpedeneHus ¢ (Y, Vs), B NpunoxeHun B npuseaeHa unnio-
cTpupyloLLasi cxema.

Ons onpeaenenns ¢ (, v,) NPUMEHSIIOT creayoLive npasuna U3MepeHuii:

a) Ha 3axnmMax B3Y namepsioT Tp MrHOBEHHbIE 3Ha4YeHWUs NIMHEAHOTo ToKa U TPU MIHOBEHHbIE 3HAaYeHUs!
HanpshXeHUs Mexay dasHbIMU U HeRTpanbHbIMU NPOBOAHMKAMM (CM. Takke npuMedaHue 1);

b) ykazaHHble n3MepeHVsl MPOBOAAT B TeYEHWE He MeHee NATHaAL ATV BpeMeHHbIX MHTepBarios Npogomku-
TenbHocTb 10 MUH Kaxxapbli. B peaynbtaTe 4omkHbl ObITh MonyyeHsl 15 cepuii MrHOBEHHBIX 3HAYEHUHA Hanpsixe-
HWS 1 ToKa (MO NATb UCTILITAHWIA Ha Kaxayto U3 Tpex das). MiamepeHus NpoBoasaT ANS pasnuiHbIX UHTEPBanoB
cKopocTeil BeTpa (pasHuLa rpaHnUHbIX 3HaYeHWA ckopocTy BeTpa 1 M/C) B AnanazoHe OT MUHUMasbHOM paboyel
ckopocTu o 15 m/c. CKopocTb BeTpa U3MepSItoT Npu 3TOM ¢ ycpeaHeHeM 3a 10 MuH;

C) NPUMEHSIOT MeToAbl UBMEPEHNS CKOPOCTU BeTpa U TpeboBaHUs K cpeacTBaM UamepeHus no 7.1.3;

d) npu NpoBeaeHW N3MepeHNA onepaLymn NnepexrodeHns 4oMKHbI BbITe UCKIOYEHbI, KPOME NepexroYe-
HUSI KOHAEHCATOPOB, KOTOPbIE MOTYT UMETbL MECTO MpW HenpepbIBHOW paboTe BAY. 3HaveHns Ao3bl hrivkepa,
BO3HMKatOLLEero B MpoLecce UCTbITaHWRA, 4OMKHbI ObITb OTPaXeHbI B oT4eTe 06 ucneiTaHusix. MiamepeHie dbnvkepa
MPOBOANAT Ha 3axunMax B3Y B cootBeTcTBUN ¢ TOCT P 51317.4.15 (CM. Takke npumeYaHune K 7.3.1).

MamepeHunsi NpoBoaAT B COOTBETCTBUM CO CXEMOMW, NpeAcTaB/IeHHON Ha pucyHKe 3, ¢ MpUMeHeHnem aHemo-
MeTpa 1 TpaHcopMaTOPOB HaMpPSXKEHNS U ToKa C XapaKTepucTukamu rno Tabnuue 2. MpaHnyHasa YacTb CpeacTs
N3MepeHUiA HanpPsXKeHWs 1 Toka AorkHa 6bITe He MeHee 400 Iy (cM. Takke nprMedaHune 2).

PesynbTtaTthl U3MepeHWid, nonyyeHHble npu paboTte BAY, AonxkHbl BbiTe 06paboTaHbl Ana onpeaeneHus
koahbuumeHTa chnnkepa kak dyHKLMW ha3oBOro yria nofHoro cConpoTUBIEHNUsI ceTU U pacrnpegeneHus ckopoc-
Tel BeTpa. O6paboTKy pe3ynbTaToB U3mMepeHuii pekoMeHayeTcs MOBTOPUTL AN BCeX ha3oBbIX YINOB MOMHOro
COMPOTUBIEHNSA CETW U pacnpeaeneHunii CKopocTel BeTpa, ykasaHHbIX B 6.3.2 B COOTBETCTBUM C NPUBEAEHHbIMM
HIVKE MpaBunamu.
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Bo-nepsbix, onpeaensitoT koaddmuneHT 4osbl pnnkepa ans kaxgoro 10-MMHyTHoro Habopa BpeMeHHbIX
PAAOB HanpshkeHUs 1 Toka. [na 3Toro NpoBOAAT AelCTBME B COOTBETCTBUM ¢ nepedncrneHuamu 1) — 3), kak
yKasaHo HMXe:

1) M3MepeHHble JaHHble BpeMeHHbIX PSAOB NOACTaBNAT B ypaBHeHUe (1) Ans nosyyeHus BpeMeHHoro
psna Uge(f);

2) BpeMeHHble psabl Us(f) BBOOAT B anroputM onpefdeneHns [o3bl dnvkepa, B COOTBETCTBUM C
FOCT P 51317.4.15 ana nony4eHnsi 0QHOTO 3Ha4YeHWs1 AUTenbHo 003kl nnkepa Pg; 4, B PacHeTHOW 3N1eKTpu-
Yeckoi ceTh ans kaxkaoro 10-MuHyTHOTO psifga UsmMepeHuis;

3) onpegenstoT koaduLmMeHT f03bl hrivkepa ANs KaXA0ro pacCUMTaHHOrO 3HaYeHUs1 Aosbl dhrnkepa,
npumMmeHsist hopmysy

Sk fic
c(Wik)=Pstse 5 (6)
rae S, — HOMWHanbHas NonHas MoLHOCTL BIY;
Sk fic — NOMHas MOLIHOCTb KOPOTKOTO 3aMbIKaHWsI pacueTHOW SNIEKTPUYECKON CeTU (CM. Takke npume-
vaHue 3).

Bo-BTOpbIX, ANS KAXKA0r0 MHTEpBana CKopocTel BeTpa onpegensiioT BeCoBoM koaduumeHT ana npuseae-
HWS MONYYEHHONR YacTOThl BOSHUKHOBEHUS ko3thdpuLeHTOB A03bl hrivkepa B COOTBETCTBUE C NPUHATLIM pacnpe-
AeneHneM ckopocTu BeTpa. [lna aToro NpoBoaAT AeACTBMSA Mo nepedncrneHusM 4) — 6), kak yKkasaHo HUXe;

4) B cOOTBETCTBUM € 6.3.2 4acTOTY MOSIBIIEHNA CKOPOCTEH BETpa B i-M UHTEpBane ckopocTen f,; onpefe-
NAOT B COOTBETCTBUM C pacnpegeneHnem Penesi

2 2
cexo|l - (Yiz00Y | _exp| = .(¥it 0
f,; =exp 4 ( 7. ) exp| -4 ( vl ] 7

rae v;— 3HayeHue CKopoCTuW BeTpa, COOTBETCTBYIOLLEe CpefHeln ToUKe i-ro uHTepBsarna;
V, — pacydeTHada cpeaHerogoBas CKoOpoCTh BETPa,
5) chakTU4ecKyro 4acToTy NosiBIEHUsSI U3MePEeHHbIX k03thULMEHTOB 403kl hrinkepa B i-M UHTepBane CKopo-
cTeli BeTpa fy,; onpeaenstoT no gopmyne

fny= N”; ) (8)

rae N, ;— 41Cro UaMepeHHbIX 3HaueHUi koadduLeHTa Ao3kl privkepa B /-M UHTEpBane CkopocT BETPa;
N,, — obLyee Y1cno naMepeHHbIX 3HaueHnin koaddpuumeHTa gosel privkepa;
6) onpeaensoT BecoBol koadhMUMEHT ANA KaXKQ0ro MHTepBana ckopocTy BeTpa B Anana3oHe CKopocTein
BETPA OT Vi Y 15 M/C (MpW pasHuLe rpaHnYHbIX 3HaYeHUIA CKopoCTU BeTpa 1 M/C) NoACcTaHOBKOW paccHUTaHHbIX
sHaueHuid f,; v f,; B bopmyny

wWi=F . ©)

OnpegenstoT BeCoBOe MHTerpasibHoe pacnpeaesieHne nsmepeHHbIX 3Ha4yeHuiA KoapdmumeHTa go3sl dru-
kepa v koatpduuneHT o3kl hrrkepa ¢ (Y, V,) kak 99-i1 npoLeHTUNb AaHHOro pacrpeaeneHus (CM. npumeya-
H¥s 4 1 5) no Npasunam, ykasaHHbIM B Nepeyncrnenmsx 7) — 9), npuBegeHHbIM HUXe;

7) onpegensitoT B3BeLLEHHOE WHTerpanbHoe pacnpegeneHve Pr(c<x) sHadeHui koadduumeHTa gossl
dnvkepa no popmyne

Npin
awi 'Nm,i,c<x
Pr(c <x) = S—, (10)
2w Ny

i=1

rae Ny, ;o< — YUCTIO 3HaUeHU koathdrumneHTa Ao3bl privkepa, MeHbLWUX UMK PaBHBIX MO BENUYMHE X B i-M
MHTEepBasie CKopocTen BeTpa;
N, — oblLLee uMcno nHTepBarnos ckopocTeli BeTpa;
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8) onpepensioT koachbdmumeHT Ao3bl hnvkepa Kak 99-i NPoLEHTUNNb B3BELLIEeHHOTO MHTerpansHoro pacnpe-
heneHust 3Ha4eHnn koadbduumneHTa aoabl ornvkepa.

OelicTBua no nepeuncneHnsam 4) — 8) unnocTpMpoBaHbl B punoxeHuu B, nogpasgen B.3.

OnutenbHyto o3y hrivkepa paccuMTbIBAOT Kak 3HauYeHne Kybudueckoro KOpHs U3 ycpeaHEHHON CyMMbl
KyboB 12 nocnegoBaTtefbHbIX 3HaYeHWI KpaTKOBpeMeHHOW o3kl (hrinkepa. YunTbiBas, 4To hnukep, Bbi3biBae-
Mblii BRY, aensertca yHKUMEN CKOPOCTM BETPA, U YTO XapakTepUCTUKU BETPOBOro NOTOKa ¢ 6osbLUOR BepOoATHO-
CTbIO MOTYT COXPaHATbL CBOE 3HaYeHUe B TeueHue 2 4, BeCbMa BeposATHO, UTO 12 nocnenosaTtenbHbIX KpaTkospe-
MeHHbIX 3HaueHWn Ao3bl chnvkepa ByayT paBHLIMU. CneaosaTtensHo, gna BAY koadduumneHT osbl chnukepa npu
anutensHow paboTe GyaeT paBeH 3HaueHWo koadbrLmMeHTa, COOTBETCTBYHOLLETO KPATKOBPEMEHHOMY 3HAUEHUIO.

MpumevaHnnsa

1 Ecnn He npeacTaBnseTcs BO3MOXHBIM M3MEPUTE HanpsbkeHns mexay HasHbiMU U HEVTPanbHEIMU NPOBOSHU-
Kamu, cnegyeT M3MepuTb NIMHENHbIE HANPSKEHUS M PaccumMTarb HanpshkeHus mexay (hasHbIMM U HEWTPanbHBIMKU NPO-
BOAHUKAMU HA OCHOBE U3MEPEHHbLIX NMUHEWHBLIX HANPSHKEHWA No hopmynam:

Uqp— U3y

h=—""35
Ugz —Uqp

U2 = 3 ’
Uzq1— Uz

U3 = 3 ’

roe uq, Up WUz  — MrHOBEHHble HanpsikeHus mexay asHbIMM U HeWTpanbHbIMU NPOBOAHUKAMY;
Uqg, U3q N Upya — MIHOBEHHbIE MUHENHbIE HaNPsKeHWs.

2 Anroputm namepenust 4o3bl dnukepa, npuBegeHHuii B FOCT P 51317.4.15, ocHoBaH Ha onpegeneHnn cpegHe-
KBagpaTu4eckoro 3HaueHus ug(f), a 3atem ucknioueHnn konebanmii ¢ vactoTtol cebiwe 35 u. OpHako B HacTosIEM
cTaHgapTe Ans uaMepeHns fo3bl hnMkepa Npu HenpepbieHOW paboTe ycTaHoBNeHa MMHMMAarbHasA YacToTa UCKIoYe-
HuAa cocTaenswwmx 400 My, cooTBETCTBYIOWAA MUHMManbHON YacToTe BblGopku 800 u. PesynbtaTtel 06paboTim nomny-
YEHHbIX MPU U3MEPEHUSIX JaHHbIX NOKasanu, 4To Yacrora Bbibopku 800 Ny obecneunBaeT norydeHue cornacyowmxcs
pesynbTaTtoB. bonee HW3kas YacToTa BbIOOPKM YMEHbLIAET TOUHOCTH U3MEPeHUst (ha3oBOIo yrrna OCHOBHOWM rapMOHUKU
M3MEPEHHOIO HaMNpPsKEHUsT Oy, (1).

3 TMosicHenns k chopmyne, onpegensiowelt koacbduumMeHT A03bl hrivkepa, NpuBedeHbl B npurnoxedun B (B.4.1).

4 TMpumeHeHne 99-ro npoueHTUnsi 06yCroBreHo TeM, YTO NpeAernbHO AonycTumasl fo3a crivkepa o6bMHO COOT-
HOCUTCH C 3TUM MPOLIEHTUIIEM.

5 B cooTtBetcTBUM ¢ 6.3.2 koachdmumeHT no3bl cdnukepa c(yy, v,) OOIDKEH ObiTb onpeaerneH Ans 3HaAYeHWn
v, = 6 m/c, 7,5 mic, 8,5 m/c n 10 m/c cooTBeTcTBeHHO. W3mepeHusi, B COOTBETCTBUM C TpeDOBaHWSAMM HACTOAWEro
pasaena, NpoBOAAT MpU 3HAYEHMSIX CKOPOCTU BETPA, He npesBblwalowein 15 m/c. MNMpuHsB pacnpegeneHne ckOpocTen
BeTpa no Panelo, MOXHO onpegenutb, YTO CKOPOCTb BETpa, paBHas 15 m/c, cooTBeTcTByeT 99-my NpoueHTUNIO Ana
v, = 6 m/c, n 96-my, 91-my 1 83-my npoueHTUnsAM ana v, = 7,5 m/c, 8,5 m/c n 10 m/c cOOTBETCTBEHHO. XOTA C(Wy, V,)
onpeaensiloT CornacHo HacTosilemy pasgerny kak 99-i npoueHTunb Habopa AaHHbIX, OH Takke MOXET ObiTb NnpeacTae-
neH 6onee HU3KMMK NPOLEHTUNSAMU ANs pacnpeaeneHuii ckopoctei BeTpa no Paneio npu = 7,5 m/c, 8,5 m/c u 10 m/c,
4YTO nosicHAeTcs B npunoxeHun B, nogpasgen B.3. Cuntaior, 4YtOo HeonpeaerneHHOCTb W3MepeHuin HaKTUYEeCKnx
npoueHTUnein He TpebyeT BLIMONHEHUS U3MepeHuin Npyu  Gornee BbICOKMX CKOPOCTSIX BETpa Ansi yBenuveHus Habopa
AaHHbIX, obecneunBaiowmx 99-i npoueHTUnNb Taicke Ansa v, = 7,5 m/c, 8,5 m/c n 10 m/c, Tak kak 3TO NPUBEAET K 3HAYMTENb-
HOMY YBEIIMYEHMIO TNPOAOIDKMTENBLHOCTU Tpebyemoro nepuoaa ucnbitaHnii. OgHako [onyckaeTcsl NMpu NPUMEHEHWN
TpeboBaHWiA HAaCTOSAILLErO CTaHAapTa NPOBOAUTL M3MEPEHUSI [Tisl CKOPOCTEN BeTpa cBbilwe 15 M/C ¢ uenbio ynyvweHus
TOYHOCTM onpeaeneHust ¢ (yy, v,) ans v, > 6 m/c.

7.3.4 Onepayum nepexknoYeHUs

Ons kaxxaoro BMAa onepavyii nepeknioyeHus, ykasaHHbIX B 6.3.3, 4OMKHO BbITh yCTaHOBNEHO MakCUMans-
Hoe 4Kcro onepaumii nepekstodeHUst Nqg,, U Ny, Ha OCHOBE AOKYMEHTauuuy, NpeacTaBneHHOW N3roToBuTeNeMm.
Ecnu narotosutens BAY He npeacTaBun a3TW AaHHLIE UMK HE MOXET 0becnevnTb 4OCTaTOYHOCTb TEXHUYECKUX
XapakTepuCcTUK cucTeMbl ynpasrneHus BAY ang noateepkaeHUs NnpefocTaBieHHbIX AaHHLIX, pekoMeHayeTea
NPUHATL cneayloLwme npasuna:

a) nyck BAY npu MuHUMansHol paboyerd ckopocTu: Nyg,,, = 10 U Nysq,, = 120;

b) nyck BOY npu HOMUHanNbLHOK ckopocTu U Bblle: Nyg, =11 Nysg, = 12;

C) XyALWiA criydaid nepekrnioyeHus Mexay redHeparopami: Nqg,, = 10 U Ny, = 120.
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[ns onpepeneHna koadduuueHTa UCKaKEHUS HanpskeHWs K, () v warosoro koadhduumeHTa aosbl
dnukepa k() NPOBOAAT U3MEPEHUs, NocneayoLLee MoAENMPOBaHUE U BbIMUCIEHUS ANS K2KAoro Buaa onepa-
LM NepeknioveHns, ykaszaHHbix B 6.3.3.

B HacToaweM nogpasaene usnoxeHa Metoauka onpeaeneHus K, (y,) v k:(wy), B npunoxexun B, nogpas-
Aen B.2 npuBeaeHbl NOACHEHUA.

Mockonbky TpebosaHuA 6.3.3 a) n 6.3.3 b) npegycmaTtpusaoT NpoBeaeHUe onepaLyii NepeksiodeHNs Npu
KOHKPETHOM CKOPOCTUN BETpa, 3agava ucneitatensi COCToUT B onpeaeneHun yeroBuii NnepekiiioueHns, cooteeT-
cTBytoWWX 6.3.3 ¢). Xyawwuii BapuaHT nepexnioueHnst MoXeT BbiTb BbIIBNEH HA OCHOBE OLIEHKM KOHCTPYKLUKU BIY.
Ecnv no pesynbtatam U3y4eHns KOHCTpyKLMn BAY He yaaeTca ycTaHOBUTL XyALWWIA BapUaHT, 4oNyckaeTcs Npo-
BECTU U3MepeHUs B cooTeeTcTBUM € 6.3.3 C) (cM. Takke npumedaHue 18 6.3.3).

Ons onpegenerus koadduUMeHTa UCKadKeHUs1 HanpsbhkeHa K, () Y Wwarosoro koadhdumeHTa Ao3bl pnn-
Kepa K¢ () NPUMEHSI0T cneaytoLlue nNpasuna UsmepeHuii:

1) Ha 3axxumax BOY namepsoT Tpy MrHOBEHHbBIX 3HaYEHUA SIMHEWHOrO TOKa U TPU MIHOBEHHbIX 3HaYEeHUA
TMHEAHOTO HanpPsHKeHWS;

2) ©3smepeHus NPOBOAAT B TeYeHWe nepuoga BpeMeHu T, A0CTATOUHO ASIUTENLHOTO, YToGL! 06ecneqmnTb
3aBepLUeHue nepexogHoro npoLecca onepatym NepekrioveHus, u, BMecTe ¢ TeM, OrpaHUYEHHOro — A1 UCKIo-
YeHWS BO3MOXHbIX kKonebaHWi MOWHOCTH, BbI3BAHHbIX TYPOYNEHTHOCTLIO;

3) npoLeaypy n3amepeHuii NOBTOPAKOT NSITh pas, 4Tobbl 06ecnevnTb penpeseHTaTUBHOCTL Pe3ynbTaToB U3Me-
PEHWA MPUMEHUTENBHO K HOPMarbHBIM YCpeQHEHHbIM YCIIOBUSM;

4) ckopoCTb BETpa M3MEPSOT B COOTBETCTBUM € 7.1.3. CKOpOCTb BETPA, yCcpeaHEeHHas 3a nepvo BpeMeHU
1 MUH, SOMKHa Npu onepaumun nepekntodeHus 6bITh B Npegenax + 2 m/c oT Tpebyemoli cKopocTu BeTpa.

MamepeHusi NpoBoAsAT B COOTBETCTBUM CO CXEMOW, NPeACTaBNEHHON Ha PUCYHKe 3, C UCMONb30BaHUEM
aHeMomeTpa, TpPaHCchopMaToOPOB HANPSKEHUS! U TOKA C XapaKTepuUcTMKaMu, yCTaHOBMEHHbIMK B Tabnuue 2. Yac-
TOTa cpesa Npu U3MepeHnn HanpsKeHWs U Toka AoskHa 6bIT He MeHee 1500 'y (cm. npumevanue 1). AnaB3Y ¢
YCTPOWCTBOM NSIaBHOTO Nycka Uin UHbIM cpedcTBOM 3dbheKTUBHOIO orpaHU4eHUs MyCKOBOTO TOKa pekoMeHayeT-
CS1 HaCTPOUTL TpaHcpopMaTopbl Ha TOK, MPEBbILLIAIOLLUIA HOMUHaNbLHLIN TOK B 2—4 pasa. [na BOY 6e3 orpaHuye-
HWIA MYCKOBOro TOKa pekoMeHAayeTcsi TpaHCcopmMaTopbl TOka HAaCTPOUTL Ha TOKU, NPeBbILIALLe HOMUHAbHBIN
Tok B3Y B 10—20 pas.

PeaynbTathbl naMmepeHuniA AomkHbl 6bITb 06paboTaHbl Ans onpeaeneHus koadduLpueHTa NckaxKeHUa Hanps-
XEeHWS 1 Larosoro koadduLmeHTa o3kl hrvkepa, YTo BhIMOSHSAIOT Kak ykazaHo HUXKe.

1) amepeHHble BpeMeHHbIE psiabl 0OGbeANHSIIOT AMs NOyYeHUst BPeMEHHbIX PSIA0B HanpskeHUs Uy (f).

2) MogenunpoBaHHble BpeMeHHble psfbl HanpskeHus ug.(f) cnegyet BBECTU B anropuTM BbluUCeHNS hnn-
kepa B cootBeTCTBUM ¢ TOCT P 51317.4.15 Ans nony4eHnst 0AHOro 3Ha4yeHUst KpaTKOBPEMEHHOW A03bl chrivkepa
Pstic B pacHeTHON aneKTpUHEecKol CeTu ONs Kakdoro BpeMeHHoro pana ug(f). Ansa kaxpgoro cnyvasa 6yaet
rnony4eHo 15 3HaveHUn Py fc, T. €. NO NSATL PE3YNbTATOB UCTILITAHUIA ANA KaXa0 U3 Tpex das.

3) BbluncnsioT Wwarosbli koathdmuneHT go3bl dhrvkepa ke () (cM. Takke npumedaHus 2 u 3) no doopmyne

S, &
k(W) =135 5o Potac To - (11)

4) BeiuuncnsaoT koadduruneHT uckaxeHust HanpsikeHns k,,(y,) no opmyne

ku (‘I’k) = ‘/guﬁc,maxu_n Uﬁc,mix Sg,:ic , (12)

rae Usig min — MWHUMaNbHOE CpeaHeKBaapaTM4eckoe 3HaqueH e HarnpskeHNs B PACHETHOM 3MEKTPUYECKON ceTu
3a 0OUH Nepuod onepaLunm NepekiodeHns;
Ufic max — MaKCMansHoe cpefiHeKBaApaTNIecKoe 3HaueHe HanpskeHrs B pacHeTHON 3IIeKTpUYEecKor ceTu
3a 04UH Nepuog onepaLyy NepexoYeHnst (CM. Takke npuMedaHue 4).
5) Ons warosoro koaddurumeHTa Ao3bl hnukepa 1 KosddULneHTa NCKaXKEHUS HanNpshkeHUs onpeaensoT
UX cpegHee 3HadeHue Ha ocHoBe 15 ucnbITaHui.

MpumeuaHuns

1 [Ans obecneyeHnss NpaBuIbHOTO Yy4yeTa FapMOHWK, HEYCTOMYMBBIX M3-32 (DYHKLMOHUPOBAHUSI YCTPOMCTB
NNaeHOro mnycka, MNpu onpegeneHun koddMULMEHTA WCKaXEHUS HanpshkeHWs U WaroBoro koadpduuneHta gosbl
drvkepa vacTota cpeaa gorxHa 6biTb He meHee 1500 My (cm. Takke npumedanve 2 B 7.3.3).

2 dopmyna pgnsa onpegenexvs waroBoro koadduumenta fosel dnvkepa npuesegeHa B FOCT P 51317.3.3,
NosICHEHUs1 NpMBeAeHbl B Npunoxenun B, nogpasgen B.4.
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3 Dosy dnvkepa Pg ;. onpeaensiot 3a nepuop BpemeHu T,
4 MosicHeHus k hopmyne, onpegensiiowen Ko3PPUUNEHT UCKAXKEHUS HanpPsDKEHUS, NMPUBEAEHbI B MPUOXe-
Hun B, nogpasgen B.4.

7.4 rapMOHMKM TOKa, UHTEPrapMOHUKW U cocTaBnsolue 6onee BLICOKUX YacToT

XapakTtepucTukn cosgaBaemMblx B3Y rapMoHUK Toka, MHTEPrapMOHUK U COCTaBnALWmMX 6onee BbICOKUX
YacToT NpU HenpepbIBHOW paboTe A0MKHbLI BbiTb M3MEPEHbI U OTpaXeHbl B 0TYeTE 06 UCMLITAHUSX B COOTBET-
cTBUM C 6.4.

PesynbTaTtbl MU3MepeHUiA AOMKHbI OCHOBLIBATLCA Ha HABNAEHUAX, MPOAOIKUTENBHOCTb KOTOPLIX COCTaB-
nsieT 10 MUH ANA KaXKA0ro MHTepBaria akTMBHOW MOLLHOCTU (CpeaHUMU ToYKaMu uHTepBeanos siensaoTca 0, 10, 20,
.-, 100 % P, kak yka3aHo B 6.4) 1 COOTBETCTBOBaTb YCNOBUAM MUHUMaSbHBIX BO3MYLLEHWIA, BbI3BaHHbIX 3/1€KT-
pUYecKoit ceTbio, K KOTOPOA nogkodeHa BAY. Metoa nsmepeHuns gomkeH coOOTBETCTBOBATL YCNOBUAM paboThbl
B3Y ¢ yueToMm TOro, 4to 3Ha4YeHUsi co3gaBaemMbiX rapMOHUK Toka 6yayT U3MEHATLCA C NEPUOANYHOCTBIO HECKOSTb-
KO CeKyHA.

PesynbTtaThl U3aMepeHuid, Ha KOTopble oKasanu BAnAHWE NoMexu, AeWCTBYIOLME B SNEKTPUYECKON ceTw,
UCKITIOYatoT.

Ans kaxaoro n3 10 %-HbIX MHTepBanos MOLLHOCTU AOMKHLI BbITb NOSTyYeHbl He MeHee 9 BpeMEeHHbIX PAAOB
namMepeHuii anutenbHocTbio 10 MUH, cogepXalmnx pesynbTaTbl U3MepeHUA MrHOBEHHbIX 3Ha4YeHWI Toka (Mo Tpu
U3MepeHus Ha Kaxxayto us Tpex ¢as).

MNamepeHus 1 rpynnupoBaHue CreKkTpasnbHbIX KOMMNOHEHTOB A0SMKHbI ObiTe NpoBegeHbl B COOTBETCTBUM
cOCT P 51317.4.7. HeobxoauMocTb rpynnupoBaHua pesynbTaTos nsmepeHuii no FOCT P 51317.4.7 obycnos-
neHa TeMm, 4YTo U3sMepeHus NPoBOAAT Npu hyKTYUpYoLLLEeM UCTOYHKKe. MNpUMeHAInT cpeacTsa usMepeHns Knacca
TouHocTu | B cooTBeTcTBUM ¢ TOCT P 51317.4.7.

Mpv NpoBeaeHUN N3MepeHUii B sHeprocucTemax Yactotoi 50 My 0CHOBHOV MHTepBan BpEMEHN U3MepeHUst
AoskeH 6bITb 10 NnepnoaoB YacToThl CeTH, B dHeprocucTemax yactoton 60 Ny — 12 nepnogos. AnUTenbHOCTb
N3MEPUTENBHOrO OKHa A0MKHa BbITh ykasaHa B oTHeTe 06 UCNbITaHUAX (CM. NpUnoXxeHue A).

rapmoHuky Toka moboro nopsiaka, coctaenstowme meHee 0,1 % 1, He yunTbiBaloT.

[ns namepeHns sHaveHnn Toka NPUMEHSAT ANCKpeTHoe NpeobpasosaHne dypobe (AMNP) ¢ npamoyronbHbI-
MW BECOBLIMU (hyHKLMAMMK. CneynancHble BecoBble (hyHKUUM (XeHHUHra, XaMMUHra) He NpUMeHsItoT. 3HaveHus
aKTUBHOM MOLLHOCTMW AOMXHbI BbITh OnpeAeneHbl Npy TON Xe ANMUMTENbHOCTU U3MEPUTENIBHOTO OKHA, UTO U rapMo-
HUKU Toka (cM. FTOCT P 51317.4.7).

"apmoHWYyeckune cocTasnsowme Toka o 50-ro nopsaka rpynnupyroT Anst NONyYeHUsi rapMOHUYEeCcKUMX nog-
rpynn B cooteeTcTBUN ¢ TOCT P 51317.4.7, nodpaadesn 5.6 (cM. npumeyaHue).

CyMMapHBIi koathdULMEHT rapMOHUYECKUX CoCcTaBnAoWMX Toka (THC) BeiuMcnsiioT no hopmMyne

50
‘/ I
THC =122 100 (13)

I,

rae I, — cpegHekBagpaTuyeckoe 3HaueHWe rapMoHUYECKO NOArpynnbl Toka nopsiaka h;
1, — HoMWHanbHoe 3HaveHWe Toka BY.

WHTeprapMoHUK/ ToKa 4acToTon Huke 2 KL A0MKHBI BbITb CrpyNMUPOBaHbI 47151 NONYyYeHUA UHTEePrapMoHU-
YecKUxX NoArpyrnn B cooTBeTcTBUU ¢ TOCT P 51317.4.7, npunoxexue A, gpopmyna A.2.

YacToTHble cocTaBnstoLLme Toka 6onee BbICOKUX HacToT (HacToTon oT 2 A0 9 KML) N3MepAoT U rpynnupyoT
B cooTBeTCTBUN CTOCT P 51317.4.7, npunoxeHue B, gpopmyna B. 1 (pe3ynbTaTbl AUCKPeTHOro NpeobpaszoBaHuaA
dypbe rpynnupytoT B ydacTkax yactoT 200 'u).

B otueTe 06 ucnbiTaHusax ana kaxgoro 10-MUHYTHOro NpoMexyTka BpemMeHW HabniogeHuid u kaxgoro
10 %-Horo nHTepBana akTUBHOW MoLLHOCTU BJY ykasbiBatoT pesynbTaThl U3MepeHuin, ycpeaHEeHHbIE Ha UHTepBa-
ne BpeMeHun 10 MUH B KaXX4oW Nonoce 4acToT, BKNoYas rapMoHUYeckue noarpynnel, UHTeprapMoHudeckue noa-
rpynmbl M cocToBNsAOLME Boree BbICOKMX HacToT.

FapMOHWKN HaNPSHKEHWS!, U3MepeHHbIe B NPOLLECCe UCNbITaHUSA, Taloke A0MKHbI BbITh ykasaHbl B oT4eTe 06
UCTbITaHNSX. [apMOHUKW HanpsikeHys Ha 3axkumax BAY namepsiiot B cooteetctBUN ¢ FOCT P51317.4.7. B oTueTe
06 UcnbITaHUAX AOMKHbI BbITb OTpaxkeHbl cpeaHue 3a 10 MUH 3HaYEeHUA cyMMapHOro KoadduuneHTa rapmMoHu-
YeCKUX COCTaBNAOLLMX HanpsbkeHns (cMm. FTOCT P 51317.4.7).

MpumeyaHune—Merogbl oLeHKM FrApMOHNHECKUX NOArPYNN Hanpsbkenus npusegensl B [OCT P 51317.4.7,
nodpazden 5.6.
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7.5 Bo3pgencTBMe NPOBa/IOB HaNpPsXXeHUsI

Peakumn B3Y Ha KpaTKOBpPeMeHHble NMPOoBasibl HANPSHXKEHNS B 3N1EKTPUYECKON CeTu, yKkasaHHble BTabnuue 1,
onpefensoT noTpaxatoT BOoTYeTe 06 UCMNbITAHUSAX B COOTBETCTBMN C TpeboBaHUAMM 6.5. YCTaHOBNEHHbIE peakuun
[JO/MKHbI BK/OYATb B CE6A M3MEPEHHble pAdbl 3HAYEHWI aKTVBHOWM 1 PeakTVBHOW MOLLHOCTMW, aKTUBHOMO U peak-
TVBHOIO TOKOB M HanpshXeHus Ha 3axkumax BAY B npomexyTke BpeMeHu OT MOMEHTa, HenocpeacTBEeHHO npejLue-
CTBYIOLL,Ero Havyasy nposasia HanpsXXeHus, 4O MOMEeHTa npekpaLlieHns ero Bo3aencTena Ha B3Y. Mpu atom pabo-
umnii pexum B3Y 1 ckopocTb BETpa C yCpefHEeHNEeM Ha uHTepsane BpeMeHn 10 MUH AOSKHbI GbITb OTPaXEeHb! B
oTyeTe 06 UCMbITaHUAX.

3HauyeHns aKTUBHON 1 peakTUBHON MOLLHOCTU, aKTUBHOIO M PeaKTUBHOIO TOKOB, @ TakkKe HanpsxeHns 0o-
XHbl 6bITb NpUBEAEHbl A5 KaXA0oro nepmofa 4actoTbl anekTpuyeckoin cetu (50 nnam 60 T'l) 1 M3MepeHbl Kak
OCHOBHble FapMOHVKM NPSIMOIA NMOC/Ie0BaTeIbHOCTM B COOTBETCTBUM C npuioxeHnem C.

VcnbiTaHne cnegyeT npoBoguTh gns BOY, paboTawuweli B ABYX AuanasoHax MoWHocTel: a) ot 0,1 Pn
no 0,3 Pn; b) 6onee 0,9 Pn.

VcnbiTaHUs NPoBOAAT B COOTBETCTBUM CO CXEMOW, NpeAcTaBfeHHON Ha pucyHke 5. MpoBasbl HanpsXxeHns
C034al0TCA UMNTATOPOM KOPOTKMX 3aMblkaHWiA, KOTOPbI coeAuHaeT ABa wan Tpu asHbiX NpoBoAa C 3emiei
yepes CONPOTMB/IEHUA WY COEAMHAET ABa UM TPU (hasHbIX NPOBOJAA BMECTe Yepes COMpOTUB/EHNS.

PucyHok 5 — Cuctema ¢ UMUTATOPOM KOPOTKMX 3aMblKaHWn A1 NPOBEPKU
peakuym BJY Ha KpaTKOBpeMeHHble MPOBasibl HaMpPSHKEHUS

MonHoe conpoTuBneHve Z, npefHasHayeHo ANS OrpaHWyeHus BO3LENCTBUSA KOPOTKMX 3aMblKaHWi Ha
3N1EKTPUYECKYIO CeTb, K KOTOPOI nogkniovaetcs BAY. 3HaueHne cOMpOTUBEHUS [O/HKHO BblIOMpATbLCA Tak,
4TOObI NPU BLINOSIHEHUW UCTbITAHWIA C MPOBA/IOM HaNPSHXKEHUS HE BO3HUKANW HeAoNyCTVMble CUTYyauun B 3/1eKTpU-
4ecKoi ceTu, K KOTopoli NoAkIYeHo B3Y, 1, B TO Xe Bpems, 4TOObl OHO He 0Ka3biBasio CYLL,eCTBEHHOIO BANAHUSA
Ha nepexofHsblli npouecc B BAY. 1o npoBeAeHNs UCNbITaHWii 1 NocAe UX 3aBepLUeHns CONpoTUBAeHUe Z-, 3aMbl-
KaeTcsA HaKopOTKO.

MpoBanbl HaNPsXXeHNs Co34at0TCA NPU 3aMblkaHUK KNoYva S. 3HaveHneZ: fOMKHO BblGUpaTbCs Tak, YToObI
noNy4nTb NPOBasbl HAMPSXKEHUS, yka3aHHble B Tabnvue 1, npu oTkAYeHun BIY oT anekTpuueckoi cetu.

3HaueHnss conpoTUBAEHUA Znun Z2, KOTOpble UCNOMb3YITCA MPU UCMbITAHUAX, A0MKHbI ObITb YKa3aHbl B
oTyeTe 06 UCNbITAHMAX B pa3gene, cogepxallem onmcaHne npUMeHseMoro ucnbitaTelbHoro 060pyAoBaHus.

Mpy npumeHeHun kIova S AoMKEH 6bITb 06ecneyeH TOYHbIM KOHTPO/Ib BPEMEHW NOAKNIOYEHNS Y OTKoYe-
HUA Z2 N5 BCEX TPeX UK ABYX (ha3HbIX MPOBOAHWKOB. B KayecTBe Kiova MOXET WCMOJb30BaTbCA MeXaHu-
YeCKMin NnpepbiBaTelb WU CUI0BOE 3/1IEKTPOHHOE YCTPONCTBO.

Ha 3HaueHuns HanpsxeHus, ykasaHHble B Tabnvue 1, MoxeT okasaTb BAnsSHUe pabota BIY, ogHako B cOOT-
BETCTBMM CO CXEMOW, NPUBEAEHHON Ha pucyHke 5, TpebyeTcs, uTo6bl BOY Haxogunach B OTKIIOYEHHOM COCTOSI-
HuW. dopma nposasia HanpPsHKEHUS NPU OTKAOYEHHON B3Y fomkHa cOOTBETCTBOBATb A0MYCTUMbIM OTK/IOHEHUAM
(hOpMbl, YCTAHOB/IEHHBIM Ha PUCYHKE & . AIMTENbHOCTL NPOBasia HanpsHkeHns 3MepsaT 0T MOMEHTA 3aMblKaHus
KIoYa S o ero pasMblkaHus. LonycTuMble BPEMEHHbIE OTK/IOHEHMSA POPMbI MpoBana HanpsXKeHus, npeacras-
NEeHHbIe Ha PUCYHKE 6 , yUNTbIBAIOT BO3MOXHbIE 3a4epXkn B paboTe kiya S 1 To, YTO HanpshkeHue npsMoi
nocsieloBaTe/IbHOCTN He NajaeT U He HapacTaeT MIHOBEHHO, a U3MEHAETCA NOCTENeHHO.
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PucyHok 6 — [lonyCTUMble OTK/IOHEHUSI hOPMbI MPOBasIa HaMPsHKEHMS

MpumeyaHune — VcnbiTaHuss BOY npoBoaaT B ABYX Auana3oHax MoliHocTel: a) ot 0,1 Pngo 0,3 Pn (gnsa
onpefenenns peakumn BIY npu Havbonee BEPOATHOM pexvmMe paboTbl B 3aBMCUMOCTW OT XapakTepuCTUK BETPa):
b) 6onee 0,9 Pn (ans onpefeneHus peakuyum B3Y npu 6osiee XeCTKOM pexvme).

7.6 AKTUBHasA MOLHOCTb

7.6.1 MakcumanbHas n3MepeHHass MOLWHOCTb

3HayYeHnss MakcMMasibHOW M3MepPEHHON MOLLHOCTU AO/KHbI 6bITb ONpefenieHbl U 0TPpaxeHbl B oT4eTe 06
UCNbITAHUAX B COOTBETCTBMM Cs .6.1 B BUAE 3Ha4YeHUl Psoo (ycpeaHeHue 3a 600 c), Pso (ycpeaHeHue 3a 60 c) u
P02 (ycpeaHeHue 3a 0,2 c). MopsaoK U3MEPEHU yKaszaH HUXeE.

i3mepeHns NpoBOAAT TOMbKO B MPOLLEcCe HeNpepbIBHOM paboTsl BAY.

AKTUBHYIO MOLLHOCTb U3MEPSAIOT Ha 3axnumax BIY.

Mi3mepeHns npousBOAAT Tak, 4TOObl OblM MNOMYYEHbl HE MEHee MATW BPEMEHHbLIX PSLO0B 3Ha4YeHUi
MOLLHOCTM Ha MHTepBasie BPEMEHU 10 MWH [/ K&XKAOro UHTepBana ckopocTell BeTpa (C pasHuuel rpaHnyHbIX
3HaYeHUn 1 M/C) Mexay MUHUManbHON paboyeli ckopocTbio 1 15 m/c.

CKopoCTb BeTpa U3MepSsIoT Kak cpefHee 3HayeHue c ycpefHeHnem 3a 10 MuH B cooTBeTCTBUM € 7.1.3.

Mi3MepeHHble 3Ha4YeHns MOLHOCTY ycpeaHsaoT 3a 0,2 ¢ 1 60 ¢ ¢ NOMOLLbIO 6/10Ka BbIYUCAEHUSA CPeaHNX
3HaYEHWIA.

3HaueHne Po 20nNpefenstoT kak Hanbobllee 3HaYeHNe U3 Yucna 3anucaHHbIX UYyCpeAHEeHHbIX 3a UHTep-
Ba/l BDEMEHM 0,2 C 3HAYEHUI 3a BECb NEPMOS U3MEPEHUIA.

3HayeHune Peso OnpefensoT Kak Hanbosnbluee 3HaYeHne 13 ynucna 3anmcaHHbIX U ycpefHEHHbIX 3a UHTep-
BaU1 BpeMeHu 60 ¢ 3HaUeHWii 3a BeCb Nepnog U3MepeHuii.

3HaueHve PE0 onpefenstoT Kak Hanborbluee 3HaYeHe U3 Yncna 3anucaHHblX UyCcpegHEeHHbIX 3a UHTep-
BaU1 BpeMeHu 600 ¢ 3HaueHwuit 3a BECb Nepuos N3MepeHuii.

3mepeHusi NpoBOAAT B COOTBETCTBMM CO CXEMOWA, MPeACTaBNEHHOWN Ha pUcyHke 3, C MPUMEHEHNEM aHeMO-
MeTpa, TpaHCOpPMaTopPOB HaNPSHXKEHMS U TOKa C XapakTepucTukamm no rabnauue 2 .

CnepyeT yunTbiBaTb, YTO AMana3oH M3MepeHunii Toka MOXeT B ABa pasa NpeBbillaTb HOMUHAbHBIA TOK B3Y.

7.6.2 OrpaHu4yeHuUe N3MEHEHNS MOLLHOCTU

OrpaHunyeHne N3MEHEeHUA MOLLHOCTM [0/1KHO ObITb NMPOBEPEHO U OTPaXKEHO B OTYeTe 06 UCMbITaHUSAX B
COOTBETCTBUY C 6.6.2. 1A 3TOr0 NPUMEHAIOT NOCNeA0BaTeNbHOCTb AEWCTBUIA, Kak yKa3aHo HUXe.

MpoBoaAaT nyck BOY B paboTy 13 COCTOSAHUS NOKOS.

OrpaHuyeHme CKopoCcTM U3MEHEHNSA MOLLHOCTM B MUHYTY AO/DKHO 6bITb YCTAHOBMEHO Ha ypoBHe 10 % Ho-
MUHa/IbHOW MOLLHOCTH.

M3mepeHunss npoBogAT B TeyeHne 10 MMH C MOMEHTa NoAKIYeHna B3Y KanekTpuyeckon cetu.

Pacnonaraemas akTuBHas BbixogHaa MOLLHOCTL BAY B npouecce BCero UcnbitTaHnsa Ao/MKHA COCTaBNATb
He meHee 50 % HOMWHAsIbHOW MOLLHOCTH.

AKTVBHYIO MOLLHOCTb M3MepsAT Ha 3axumax B3Y.

Mo pesynbTaTtam uCnbITaHUA AOMKHbI 6bITb NOJSYYEHbl CpefHWEe 3HaYeHUs 3a MHTepsan BpeMeHun 0,2 c,
KOTOpble A0/DKHbI BbITb OTPaXeHbl BOoTYeTe 06 UCNbITAHUSAX.

3mepeHunsi MpoBOAAT B COOTBETCTBMU CO CXEMOIA, MPeACTaBNEHHOW Ha PUCYHKe 3, C MPUMEHEHWEM aHEMO-
MeTpa, TpaHchopMaToOpOB HanNpPsXXeHUs 1 TokKa ¢ XxapakrepuctTmkamu no Tabnuue 2. CKOpocTb BeTpa A0/HKHA 6bITbh
npeAcTasneHa 3a Becb Nepuoj UCMbITaHWil B BUAE AnarpaMMbl BPEMEHHbIX PSLOB C UHTEPBaaMMN 1 MUH.
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HaHHble 0 pacnonaraeMoi akTUBHOW MOLLHOCTMW onpeaensioT ¢ UCNob30BaHWEM CUCTEMbI yripaBieHus
B3Y. Ecnv cuctema ynpaeneHns BOY He BbINONHAET AaHHYl0 onepauuio, MoryT BbiTe MCNONbL30BaHbI NpUbn-
XKEHHble 3Ha4YeHWs, BbIMWCIIEHHblE Ha OCHOBE W3MEPEeHHOW CKopoCTW BeTpa W rpadvka BelpabaTbiBaemol
MoLlHocTh BJY.

7.6.3 YnpaBneHue no 3afgaHHbIM yCTaBKaM

B oTueTe 06 UCTbITaHWsIX B COOTBETCTBUM ¢ TpeGoBaHusamm 6.3.3 gonxeH BbITb OTPaXKeH npoLecc ynpaene-
HVS1 aKTUBHOW MOLLIHOCTbIO MO 3aAaHHbIM yeTaBkam. MopsagoK UcnblTaHUi ykasaH HKe.

UcnbiTanns nposogsaT B TedeHne 10 MuH.

PYHKLMS OrpaHUYEHNUs CKOPOCTU U3MEPEHUSI MOLLHOCTU B NpoLiecce UCMbITaHUA JOMMKHa BbITb OTKIOYEHa
AN NonyyYeHNss MakcuMarnbHO BbICTPON BO3MOXHOM peakumm.

YCTaBKU aKTUBHOW MOLLHOCTU AOMKHbI BbITb HACTPOEHLI C NOHWKEeHWeM 3HadveHnA MoLLHocTy oT 100 go
20 % c warom 20 % (Mo 2 M1H paboTbl MPY KaXXAOM 3HAYEHW W YPOBHS) B COOTBETCTBUU C PUCYHKOM 1.

Pacnonaraemas akTMBHas BbIXO4Hasi MOLLHOCTb A40SKHa cocTaenaTb He MeHee 90 % HOMWUHaNbHOW MoLL-
HOCTM B NpoLecce BCero UCrbITaHus.

AKTUBHYIO MOLLHOCTb U3MEPSIIOT Ha 3aXumax BOY.

Mo pesynbTatam UcnblTaHWsA AOMXHbI BbITb NONyYeHbl cpedHne 3HaveHus 3a MHTepsan spemenun 0,2 ¢,
KOTOpble A0MKHbI BbITb OTPaXKeHbl B 0TYeTE 06 UCTbITaHUSX.

MamepeHusi NpoBOaAT B COOTBETCTBUM CO CXEMOM, NpeACTaBIeHHON Ha pucyHKe 3, ¢ NpUMeHeHneM aHeMo-
MeTpa, TpaHCopPMaTOPOB HaMPSKEHWs 1 TOKa € XapakTepucTikamu o Tabnuue 2. CkopocTs BeTpa AoshkHa 6bITb
npeacTaBneHa 3a BECb Nepurod UCTbITaHWUIA B BuAe Anarpammbl BpeMeHHbIX pgoB ¢ UHTepsanamn 1 MyuH.

[HaHHble 0 pacnonaraeMoi akTUBHOW MOLLHOCTMW onpeaenisitoT ¢ UCNOMb30BaHWEM CUCTeMbl YNpaBneHs
B3Y. Ecnu cuctema ynpaeneHus BOY He BbINOMHSAET AaHHylo onepauuio, MoryT 6biTb MCNOMb30BaHbI
NpUBnnXKeHHbIe 3Ha4YeHUs], BbIMUCNEHHbIE HA OCHOBE M3MepPeHHOW CKOpoCcTM BeTpa v rpaduka BoipabaTtbiBa-
eMoii MoLHocTn BOY.

7.7 PeakTMBHasi MOLWHOCTb

7.7.1 MakcumanbHoO gonycTUMas peakTMBHas MOLHOCTb

B oT4eTe 06 MCMbITaHUAX A0SKHbI ObITh OTPAXKEHBI MaKCUManbHble 3HaYeHUs1 UHAYKTUBHOM U €MKOCTHOW
peakTUBHO MOLLHOCTU MO U3MEPEHUSIM B COOTBETCTBUN C 6.7.1.

Ana namepeHns makcumanbHOro 3Ha4eHWs UHAYKTUBHOW peakTUBHON MoLLHOCTY BIY AormkHa 6bITh yeTa-
HoBneHa B pabouunii pexnm, obecneyunsaroLL i MakCMMansHY0 MHAYKTUBHYIO peakTUBHYIO MOLLHOCTL BO BCEM
AvanasoHe BblpabaTbiBaeMOi MOLLHOCTH.

Ans namepeHnst MakcMMarnbsHOro 3HaveHUsl EMKOCTHOW peakTUBHOW MOLLHOCTU BJY AgormkHa BbITh YCTaHOB-
neHa B pabo4nii pexxum, obecnevmBarroLLii MakcMarnbHyH eMKOCTHYH peakTUBHYIO MOLLHOCTL BO BCEM Auarna-
30He BblpabaTblBaeMO MOLLHOCTW.

Ans kaxaoro U3 aTuX ABYX 3afaHHbIX PEXUMOB AoMmkHa BbITh NpUMeHeHa nocneaoeaTeslbHOCTb ASUCTBUN,
yKasaHHas Hxe.

C60p pe3ynsTaToB U3MEPEHWA NPOBOASAT B NpoLiecce HenpepbiBHO paboTbl BAY.

AKTUBHYIO U peaKTUBHYIO MOLLHOCTM U3MEPSIOT Ha 3axnmax BAY.

M3amepeHus npoBogaT Tak, 4Tobbl NoNyyYnTs He MeHee TpuaLaTH BpEMEHHbLIX PSAOB 3HAYEHUIA aKTUBHOM U
peakTUBHOW MOLLHOCTU B UHTepBarne Bpemenu 1 MuH ans kaxaoro 10%-Horo uHTepaana MOLLHOCTU.

JaHHble BbIBOPKM M3MepeHHbIX 3HaYeHWI Ha MHTepBanax BpeMmeHun 1 MyH NpeobpasytoT B 3Ha4eHne, yepea-
HeHHoe Ha uHTepBasne 1 MWH ¢ NoMOLLbI Br10Ka BbIMUCTIEHUS CPeaHNX 3HaYEeHWA.

CpeaHue 3a 1 MUH 3Ha4YeHWS peakTUBHOW MOLLHOCTU A0MKHbI BbITh pacnpeaeneHsl Tak, 4Tobbl peakTUBHas
MOLLHOCTE Oblna ykasaHa B Tabnuue B BMAe cpefHux 3HadeHwn ansa wHTtepsanos 0, 10, 90, ..., 100 %
HOMUWHanbHON MoLLHOCTU (o 3HaveHusamu 0, 10, 90, ..., 100 % noHumaloT cpefHUe TOYKU MHTepBanoB akTuB-
HOWM MOLLHOCTH).

M3amepeHusi NpoBOAsAT B COOTBETCTBUM CO CXEMOW, NpeAcTaBeHHOW Ha pUCYHKe 3, C MPYMeHeHnem
TpaHCcHOPMaTOPOB HANPSKEHUS U TOKA C XapakTepucTukamum no tadbnuue 2.

7.7.2 YnpaBneHue no 3agaHHbIM yCTaBKaMm

YnpaBneHve peakTUBHOW MOLLHOCTbIO MO 3aA4aHHbLIM 3HaYEHUsIM YCTaBKW JOMKHO BbITb NPOBEPEHO U OTpa-
XKeHO B oTyeTe 06 UCNbITaHUSAX B COOTBETCTBUN C6.7.2.

Mpu n3mMepeHnax ¢ yCTaBKoW peakTUBHOW MOLLHOCTMW, PaBHOW HyI0, MPOBOAAT ASNCTBUSA, KaK yKasaHo
HUXe.

Cb6op pe3ynbTaToB U3MepeHWin MPOBOASAT B NpoLecce HenpepbIBHOM paboTel BAY.

AKTUBHYIO N peakTUBHYIO MOLLHOCTU N3MEPSAIOT Ha 3axkumax B3Y.
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MamepeHust TpoBOASAT Tak, UTODbLI NOMy4YNTL HE MeHee TpUALATU BPEMEHHbLIX PSIAOB 3HAYEHUA aKTUBHOW
1 peakTMBHOW MOLLHOCTM B UHTepBane BpemMeHu 1 MuH ans kaxgoro 10 %-Horo MHTepeana MOLLHOCTH.

JaHHble BbIOGOPKM M3MEPEHHbIX 3HavYeHWli Ha WHTepBanax BpeMeHy 1 MuH npeobpasyloT B 3HayeHue 3a
1 MWH ¢ nomoLLbto 6r10Kka BbIMUCIIEHWS CPEAHNX 3HAYEHWIA.

CpeaHve 3a 1 MUH 3Ha4YeHUs peakTUBHOW MOLLHOCTU A0SKHBI BbITh pacrnpegeneHbl Tak, 4HTobbl peakTuBHast
MOLLHOCTY Bbina ykasaHa B Tabnvue B Buae cpegHunx aHaveHunid ans uHtepsanos 0, 10, 90, ..., 100 % HomuHanb-
Holi MoLHocTKM (nog 3HadveHuamun 0, 10, 90, ..., 100 % noHumaT cpedHWe TOYKU UHTEPBanoB aKTUBHON
MOLLIHOCTH).

Mpu namepeHmsIX ¢ NoLaroBbLIM U3MEHEHWEM YCTaBKU PEaKTUBHOW MOLLHOCTY NPOBOAST ASUCTBUS, Kak
yKasaHo HUXe.

C6op pesynbLTaToB U3MEpPEHUI MPOBOANAT B NpoLecce HenpepblBHOW paboTel BAY.

AKTUBHYIO 1 peaKkTUBHYIO MOLLHOCTU U3MePSoT Ha 3axknmax BAY.

AKTVBHas BbIXOAHasi MOLLHOCTb A0MKHa COCTaBNATL NpU6nuanTensHo 50 % HOMUHaNBHOW MOLLHOCTMW.

[aHHble BbIGOPKU peakTUBHOW MOLLHOCTY AOSMKHBI NPeACcTaBNsATL cobor cpeaHne 3HaveHnst 3a 0,2 ¢.

YcTaBKky peakTUBHOW MOLLHOCTU OOMKHbI U3MEHSITLCSI B COOTBETCTBUM C PUCYHKOM 2.

PesynbTaThl UaMepeHuWin peakTMBHOM MOLLHOCTM AOMKHbI ObITh NpeAcTaB/ieHbl B BUAe AvarpaMmmbl AaHHbIX,
ronyyYeHHbIX Ha HTepBarne BpeMeHun 0,2 ¢ ¢ ykasaHnem 3HavyeHuld YyCTaBoK peakTUBHON MOLLHOCTH.

N3amepeHuns NpoBoasaT B COOTBETCTBMU CO CXEMOW, MpeACcTaBneHHOW Ha pucyHke 3 ¢ nNpuUMeHeHuem
TpaHcopMaTOPOB HaMPSKEHUS U TOKa C XapakTepucTukamMu no Tabnuue 2.

7.8 3awunTa InekTpnuYecKomn cetu

YPOBHY 3aLLuThI 1 BpeMsi oTKIoYeHns BAY onpedensiioT npu NOBbILLEHHOM W MOHUKEHHOM HanpsXeHuu,
a TaKkke Npu NoBbILLEHHOW Y NOHWKEHHOW YacToTe. [Ns 3Toro MCnonb3ayoT oTAeSbHBIA UCTOUYHUK TpexdasHoro
HanpsKeHUsi ¢ NnepemMeHHbBIM HanpsXkKeHneM 1 YacTOTOW, KOTOPLIV BKNKOYalOT B CUCTeMY ynpasneHus BIY. Ycra-
HOBKV YPOBHEW 3aLLMTLI U BpEMEeHW OTKITHIOHEHUsI JOMMKHbI BbITb TOYHO onpeaeneHsl Ha 6oke ynpaeneHus BIY.
Wcxoas ns TpebosaHuii 6e3onacHOCTU U3MepeHUs NPOBOASIT NpK HepaboTatowem reHepatope B3Y, 4to obecne-
uMBaET 3aLLMTY CETU NOAKIOUEHNS.

[ns nposepkn ypoBHeW 3aLLUTLI NPOBOAAT ASNCTBUS, KaK yKazaHo HUXe.

YpoBeHb 3aLUThl OT MOHWKeHUA HanpsbkeHWs U ,qer

HanpsikeHve oTgenbHOro TpexdasHOoro UCTOUYHUKA HanpsbKeHUst AOMKHO YMEHbLIaTbCs BO BCEX Tpex
hasax oT 3HayeHus1, cooTeeTcTBYtoLLEro 100 % HOMUHANLHOTO HANPSHKEHUS!, NPWU HOMUHANBHOW YacToTe C LWarom
1% HOMWHaNBLHOro HanpsXXeHuss 40 MomeHTa oTknoveHust BAY. lMpogonkuTenbHOCTb Kaxaoro wara —
He meHee 20 c.

YpoBeHb 3alluTbl OT NOBbILLEHUs HANpsPkeHus U, .,

HanpsikeHue oTaenbHOro TpexdasHoro UCTOYHUKA HanpsbkeHUst OOS/HKHO Bo3pacTaTb BO BCeX Tpex
chasax oT 3HaveHun, cooteeTcTByloWEro 100 % HOMUHANLHOTO HANPSPKEHWS, NPU HOMUHANBHOMK YacToTe C Warom
1 % HOMWHaNbLHOrO HaNPsYKeHUs1 40 MOMeHTa oTKoYeHuss BAY. MNpoaomkuTensHOCTb Kaaoro wara — He
MeHee 20 c.

YpoBeHb 3aluTbl OT MOHWKEHUS YaCTOThbl fqe,

YacToTa oTAenbHOro TpexdasHoro UCTOYHWKA HanNpPsPKeHUst A0MKHa yMeHbLaTbcsa OT 3HadeHus 100 %
HOMWHaMbLHON YacTOTbl NPU HOMUHANBHOM HanpsbkeHUK ¢ warom 0,1 'y, 4o MoMeHTa oTknrYeHus B3Y. Mpoaon-
XUTENbHOCTL KaXgoro wara — He meHee 20 c.

YpoBeHb 3aLuThl OT NOBLILLEHUSI HACTOTbl fyyq,

YacToTa otaensHoro TpexdasHoro MCTOYHUKa HanpsbkeHUst AokHa Bo3pacTaTh oT 3HadeHus 100 % Homu-
HanbHOW YacToThl NPU HOMUHANBHOM HanpsbkeHuu ¢ warom 0,1 'y, 4o MomeHTa oTkn4YeHUs BAY. Mpogonku-
TenbHOCTb KaXkaoro wara — He MeHee 20 c.

Ona npoeepkn BpeMeHU OTKIIOUYEHNS POBOAAT AENCTBUS, YKasaHHbIe HAXE.

Moa BpemMeHeM OTKIOYEHUS MOHUMAIOT NEpPUo BpeMeHU 0T MOMeHTa Havana bpocka HanpsbkeHus 4o Mo-
MeHTa OTKNtoueHus BIY.

Bpems oTknioveHus BAY cnepyeT onpeaenvTb U3 TEXHUYECKOW AOKYMeHTauun Ha BY nnu nytem namepe-
HWUA BPEMEHW OTKNIOYEHUSA.

MoHwkeHWe HanpskeHns!

B npepbiBaTens uenun BAY oT oTAENbHOro UCTOYHMKA HanpshkeHWsi No4atoT NPoBar HanpsbkeHWs 0T HOMU-
HanbHOro 3Ha4YeHUA Ao 3HaueHUs U,,,qor— 5 % HOMUHANBLHOTO HaNpsKeHWs.

MoBbiWeHWe HanpsKeHWs!
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B npepbiBaTens Lenu BAY 0T 0TAENbHOrO UCTOYHMKA HAaNPsykeHUs nodatoT 6pocok HaNPsHKeHUst OT HOMK-
HanbHOro 3HayeHus Ao 3HaveHust U, o, + 5 % HOMUHaNbHOro HanpsXxeHus.

MoBbILeHWe YacToThI

B npepebiBaterns Lenu BOY oT 0TAENBHOrO UCTOYHUKA HAaNPsKeHUs NOAALOT MOBbILLEHWE YacTOThl OT HOMU-
HanbHOro 3Ha4YeHus Ao sHadveHust ., + 1 .

MoHwKeHWe YacToThI

B npepbiBaTens Lenu B3Y oT 0TAeNbHOr0 UCTOMHUKA HanpsbkeHUs NoAaakoT NOHWKEHUe YacToTbl OT HOMU-
HanbHOro 3HaYeHns Ao 3HaveHust f,q,— 1L,

7.9 Bpemsi NOBTOPHOro NoaknioveHus

Bpems noeTopHoro nogkroveHnsa BAY aonxkHo 6biTb NpoBepeHo B cooTBETCTBUM ¢ 6.9. [Anga npoBepku
NpoBOANAT AENCTBUS, yKasaHHbIe HUXKeE.

UcnbiTaHye NpoBOAAT MO 0OQHOMY pasy As1s KaXAoro U3 ykasaHHbIX B 6.9 Tpex BUAOB OTKIOYEHUS OT 3nek-
TPUYECKON CeTU.

Bo Bpemsi NOBTOPHOr0 NOAKMIOYEHUA CPEAHAN CKOPOCTb BeTpa AosmkHa 6bITh Bbile 10 m/c.

Mpwv ucnbiTaHum BAY oTknovaloT oT aeKTpu4eckoi ceT NpU NOMOLLM pa3MbIKaHUst UMEIOLLLErocs Npepbl-
BaTens. B kauecTBe npepbiBaTesns, kak Npasuno, NpUMeHAETCA NpepbiBaTeNb CPeAHErO HANPSHKEHUS, COEANHSAIO-
i BAY ¢ cuctemoii c6opa MoLHocTU. PasMblikaHve npepbiBaTesnst 40MKHO ObiTb BLINOAHEHO NPU HaxoXkaeHUK
BJ3Y B pabouem pexume. NosTopHOe nogkntoveHue BAY k ceTu cnegyeT NpoBoAWTL 3aMblkaHUEM NpepbIBaTens.

Moa BpeMeHeM OTKITIOHEHUA MOHUMAIOT BpeMst MeXAy pasmblkaH1eM 1 3amblkaHnem npepoisatenst. Mpepbi-
BaTeslb 06bI4HO YPaBMsSIETCA BPYUHYIO, U UCTIbITATENb AOMKEH y6eaUTbCA B TOM, YTO BPEMSs OTKNHOUEHWS OT CEeTU
COOTBETCTBYET YKasaHHbLIM 3Ha4YeHWUAM C OTKIIOHeHnemM £ 1 c.

AKTUBHYIO MOLLIHOCTb U3MEPSAIOT Ha 3aXumax BAY.

HanpshkeHne usmepsiioT Ha 3axkumax BOY.

Pe3synbTaThl UCNbITAHUA AOSKHBI ObITE OTPaXeHbI B 0TYETE 06 UCNbITaHUSX NPpeAcTaBNeHWeM CpeaHUX 3Ha-
YeHWH N3MepeHHOW MOLLHOCTU W HanpsXXeHUs 3a MHTepBan Bpemeru 0,2 ¢. Bpems NOBTOPHOro NoaKioyYeHUs
onpeaensoT Ha OCHOBE U3MEPEHHbIX 3HAYEHUIA MOLLIHOCTU M HanPsKeHUs1 OT MOMEHTa, KorAa HanpsbkeHue Bos-
BPaTUIIOCh K CBOEMY HOpMasibHOMY 3HaudeHuio (B avanasoHe oT 0,9 Ao 1,1 U), Ao momeHTa, koraa BOY Bo306HOB-
nsieT BIpaboTKy anekTpudeckoi aHeprum (P> 0).

M3amepeHus NpoBoasAT B COOTBETCTBUU CO CXEMOW, NpeAcTaBNeHHOW Ha pUCYHKe 3 C pUMEHeHeM TpaHc-
hopMaTOpOB HANPSHKEHUS 1 TOKa € XapaKTepucTMkamm no Tabnuue 2.

8 OueHKa Ka4yecTBa 3NeKTPUYECKON aHeprum

8.1 O6wme nonoxeHns

B HacTosiLeM pasgene ycTaHOBMEHbI METOALI OLIEHKN KayecTBa aNeKTPUYeCcKoi aHepruu, BelpabaToiBae-
Mol oTaenbHon BY vnm rpynnoit BAY, pacnonoXeHHbIX Ha KOHKpeTHON nnoLlaake, nossossioLme obecneduTb
cpaBHeHWe pe3ynbTaToB UCMbITaHuiA ¢ TPeGoBaHNAMW CTaHAapToOB, yCTaHaBMUBAOLLIMX HOPMbI Ka4eCcTBa aNeKT-
pUYECKO 3HEPTUN.

Ecnv nocTaBLUMKN 3NEKTPUYECKOR 3HEPrn 1 perynunpytoLL e opraHsl BNacTy NpuMeHsiioT TpeboBaHns K
KauyecCTBY 3/1eKTPUYECKO SHepru, oTrmyaroLmecs ot TpeboBaHWii CTaHAapToB, yCTaHaBNUBatoLLIMX HOPMbI Kade-
CTBA 3MeKTPUYECKOl 3Heprum, To MeToAbl OLEHKN COOTBETCTBUS KA4EeCTBa N1eKTPUYECKON 3Hepruu MoryT bbiTb
NPUMEHVMBbI B Ka4eCTBE peKoMeHayeMbIX.

MeToabl OLIEHKV COOTBETCTRMS KAHeCTBa dS1eKTPUYECKO 3HEprK NpMeHuMbl A8 BAY, npeagHasHaveHHbIX
[N MOAKITIoYEHUS B ToUKe 06LLero npucoeaMHeHns npu cpegHeM (CH) 1 BoicokoM (BH) HanpsbkeHWsIX K anekTpu-
YecKrM ceTam (OMKCHPOBaHHOM YacToThl (C OTKIIOHEHWeM + 1 L) Npy AocTaToOuHbIX BO3MOXHOCTAX perynuposa-
HUSA aKTUBHOW U peaKTUBHOI MOLLIHOCTW. B MHbIX criydasix MeToAbl OLEeHKM COOTBETCTBIUSA KavecTBa anekTpuyec-
KOV 8Heprum Takke MoryT GbITb NPUMEHUMBI B Ka4eCTBE PEKOMEHAYEeMbIX.

8.2 Kone6aHusa HanpsikeHUst

8.2.106wWwme nonoxeHuns
[ns ycTaHoBneHMs cooTBETCTBUSA NpeaensHo AoNyCTUMbIM 3HaueHUAM dnvkepa, Ao3a dhnnkepa, cosaa-
BaeMoro BJY, gomkHa ObITb orpaHnyeHa B COOTBETCTBUM € hOpMyramu:

Pst< Epsti (14)
P < Epxis (15)
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roe Py , Py — KpaTkoBpeMeHHas M AnvuTeneHas Aosbl dnunkepa, cozgasaemoro B3Y;
Epyy , Epyi— NpefenbHo AoMYCTUMbIE 3HAUYEHWSA KpaTKOBPEMeHHOW 1 AnuTenbHOW A03bl hnivkepa ans cooT-
BeTCTBYtoLLMX TOT.
Kpome TOro, oTHOCUTENbHbIE 3MeHeHUA HanpskeHua (cm. FTOCT P 51317.3.3), cospnaBaemble BOY, nonx-
Hbl 6bITb OFpaHUYeHbl B COOTBETCTBUM C hOopMynon

AUy,
ds —= (16)

rae d — OTHOCUTESNbHOE U3MEHEHNE HaNPsPKEHUA B pesynbTaTe onepauun nepeknioveHuns B BaY;

#:yn — MaKkcumMasibHO AOMNYCTUMOE OTHOCUTENbHOE U3MEHEHWE HanpPsKeHUS.

PekomeHayeMble MeToapbl OLeHKU NpeaenbHO A0NYCTUMBIX 3HaYeHWI hnnkepa u 3Ha4eHUIn MakCUManbHO
OONYCTUMOrO U3MEHEHWUA HaNPsHKeHWS AN 3NeKTPOYCTaHOBOK CpeAHEro U BbICOKOrO HanpshKeHUs YCTaHOBMEHbI
B [4].

[o3bl hnukepa 1 3Ha4YeHN OTHOCUTENBHOTO U3MEHEHUS HanpshkeHWs, cosaaBaemblx B3Y, aomkHbl 6biTb
onpeaeneHbl B COOTBETCTBUW C METOAUKOW, NPUBEAEHHON HAXE.

8.2.2 HenpepbiBHan paboTa

99-i1 npoueHTUNb Ao03bl hnukepa, cozaaBaeMoro oanHOYHoU BAY npu HenpepbiBHON paboTe, onpeaensatoT
€ NpumeHeHnem hopmynbl

Pu =Py = c(Wiva) - 3 (17)
rae ¢ (Y, V,) — koadbcpuumeHT Aosbl nvkepa, cosgasaemoro BAY 8 TOM npu 3agaHHOM ¢ha3oBOM yrie nosiHo-
ro CONpPoTUBMEHUA CeTU W, NPY 3aaHHOR cpeaHeroAoBO CKOPOCTU BETPa V, Ha BbiCOTe OcU BeTpokoneca BAY
Ha KOHKpEeTHOW nnowaake;

S, — HOMVHarnbHas NonHas MoLLHOCTL BIY;

S, — nonHas MOLLHOCTb KOPOTKOro 3amblikaHusa 8 TOI.

3HaveHue fosbl hnunkepa, cosgasaemoro B3Y npu AeACTBYIOLLNX 3HAYEHUSIX W, U V, AN Nnowanku
pasmeLleHUsi, MOXXeT bbITb onpedeneHo MeTo40M JIMHEAHOR MHTePNONALMY Ha OCHOBE AaHHbLIX Tabnuubl, nony-
YeHHbIX B pe3ynbTaTe U3MepeHuin B COOTBeTCTBUU € 7.3.3.

B cnyyae, ecnv k TOIN nogkntoveHo 6onbLuioe ynucno BAY, cymmapHaa gosa cdnvkepa MoxeT BbiTb onpe-
AeneHa ¢ ucrnons3oBaHnem popmyIsl

Nt

Pst}: =FPyy = Sik ;(Ci (Wk.Va) - Sn,i)z; (18)

rae ¢ (W, V,) — koabduumeHT aosbl hnivkepa, cozgasaemoro oTaensHol BAY;

S, — HOMWHarbHas NoMHasnsa MOLWHOCTL oTAeNbHon B3Y;

Nyt —uyucno B3Y, nogkntoveHHbix K TOM.

8.2.3 Onepauuu nepeknyeHUs

KpaTkoBpeMeHHasi 1 anuTensHas 8o3bl hnvkepa, Bbi3BaHHbIE onepaLsiMy NepektodeHnst B OAWHOYHON
B3Y, pomkHbl 66iTe ONpeaeneHsl ¢ NpuMeHeHnem hopmyn

31 S
Py =18 Niom - ke (W) 5o (19)
0,31 Sy
Py =8 Nyzom - K¢ (W) S (20)

rae Ky (y,) — warosblii KoadpcpuLmeHT osbl hnnkepa, cosaasaemoro BAY aaHHoro v, B TOMM (cM. Taoke npume-
yaHue 1).

3HaueHue Wwarosoro koaddumeHTa fo3bl hnvkepa, cosaasaemoro BAY ans sHaqeHus y, Ha nnowaake
pasmMeLlLieHUs!, MoXeT 6bITb NONyYEeHO MeTOAOM NIeHeRHOW MHTePNOoNsILMM AaHHBIX, U3MEPEHHbBIX U CBEAEHHbIX B
TabnuLy B COOTBETCTBUM C 7.3.4.
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B cnyyae, ecnu k TOI' noagknioveHo 6onblee yucno BAY, cymmapHana aosa nvkepa MoxeT 6bITh onpe-
AeneHa ¢ ucnosb3oBaHWeM popMyI:

N, 031
Psts = % §N1Om,i (ke (W) - Sn,i)s’2 ) (21)
N 031
Pz = & | X Nyzom, - (kr.i (W) - Spi)?2
rx = 2 Nizom,i - (Ksi (Wi) - Sn i) , (22)
Sk | =1

rae Nyom iV Nysgm j— MakcuMarnbHOe YnCo OAHOTUMHLIX onepauuin nepeknioveHns B otaensHon BAY 3a nepuo-
Abl 10 MUH U 2 4 COOTBETCTBEHHO;
ke i (yy) — warosbii koadbduumeHT 403kl hrnkepa, cosaasaemoro otaenbHoi BAY;
Sp,i — HOMUWHarbHas nofHas MOLWHOCTb oTAenNbHo B3Y (CM. Takke npuMmeydaHue 2).
Ecnu npumeHsieTcs obLuas cuctema ynpasneHus, KOHTponupytowasa paboTy Heckonbkux BAY, orpaHnun-
BatoLLias obLLee YMCro onepaLmii NepeksioYeHUs, TO BIUSAHWE 3TON CUCTEMbI AOMKHO BbITb YHYTEHO.
OTHocUTenbHOE N3MEeHeHWe HanpsbkeHUs n3-3a nepekniodeHns B BOY gomkHo 6biTb onpeaeneHo B cooT-
BETCTBUM C hOpMyon

S,
d =100 k, (y) S—z, (23)

roe d — OTHOCUTENLHOE U3MEeHeHUe HanpsxkeHus, %;

k, (W) — koadbuLmeHT nckaxeHus HanpspkeHus BOY ana aanHoro y, 8 TOIN.

KoadhdbuLpmeHT uckaxkeHnsa HanpskeHua BAY ans geficTeyioLero Ha niowaake 3HaueHUa , MoXeT bbiTb
HaliaeH MeTogoM SIMHEMHOW MHTePNOoNALMK AaHHbIX, U3MEPEHHBIX U NpeAcTaBNeHHbIX B Tabnuue B COOTBETCTBUM
c7.34.

OpHoBpeMeHHOe BO3HMKHOBEHUE onepaLiuii nepeknioveHnst B ABYX pasHbix BAY, Bxogsawmx B rpynny nog-
KrntoyeHHbIX kK TOlN BeTpOyCTaHOBOK, CHUTAIOT ManoBeposiTHbIM. Mo3aToMy B yueTe cyMmMapHbIX adhcheKkToB npu
OLEHKe OTHOCUTENBHOro U3SMEHEeHUs! HanpsbkeHus Ans rpynn BAY HeT Heo6xoauMocCTu.

MpumevaHus

1 ®opmynbl (19) 1 (20) moryT GbITh NONyYeHbI ¢ y4eTom B.4.2 ans nepuogoB HabniogeHust 600 ¢ n 7200 ¢ cooTBeT-
CTBEHHO.

2 dopmynbl (21) n (22) moryT 6bITh NoNyYeHbl aHanormuHo (19) u (20) ¢ Toi pa3HULE, YTO AOITKHO GbITh YUTEHO
obuwee konnyecto BAY, nogknioueHHbix kK TOMN. CyMmupoBaHve onpaBAaHo, Tak Kak NepexofHbiii Npolece onepaumm
nepeksioHeHusi, BHOCSILLMIA 3HAYMTErNbHbIA BKNag B co3aHue dbrnvkepa, oO6blMHO MMEEeT Manyio NpoAOIDKUTENBHOCTD.

8.3 NapMoHUKN TOKa, MHTepPrapMOHUKU U cocTaBnsLme 6onee BbICOKUX YacToT

"apMOHWKMN TOKa AOMKHBI BbITb OrpaHUYeHbl 40 3HaYeHuWi, gonycTuMbx B TOT.
MpegensHo 4ONYCTUMBbIE 3HAUYEHUSI SMUCCUM FAPMOHUWK TOKa MOTYT BbITb onpeaeneHbl ¢ y4eTOM PEKOMEH-
Jauunn, npusegeHHbIX B [5] no chopmyne

(24)

rae N, —uuncno B3Y, nogkniodeHHbix k TOMT;

> — rapmMmoHuka Toka nopsgka h s TOl;

n; — koaddouLmeHT TpaHcopmauum Ha i-i BAY;

Ip; — rapmoHruka Toka nopsaka h i-in B3Y;

B — nokaszatenb cTeneHv NpY CyMMMPOBAHWUN rapMOHUK, YACNEHHOE 3HaYeHUe KOTOPOTo AOMKHO 6bITh
BbIBpaHO B COOTBETCTBUM C Tabrnuei 3 1 TpeboBaHUSAMU, NPUBEAEHHBIMU HUXKE.
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Tab6nwuya 3 — 3HaveHusi nokasatens 3 B popmyne (24) B cooTBeTCTBUM C [5]

Mopanok rapMOHUKK B
h<5 1,0
5<h<10 1,4
h>10 2,0

Ecnun B3Y, obpasytoLue rpynny, UMeroT OANHaKOBbIE KOHCTPYKLIMIO 1 XapakTepucTukm 1 ux npeobpasosa-
TENW NMMHENHO KOMMYTVUPOBaHbI, TO CHUTAIOT, YTO FAPMOHUKN TOKa MMET ogunHakoBble thasbl 1 cregyeT UCMoMb-
30BaTb 3Ha4eHwe = 1 Ans rapMoHUK BCeX MOPSAKOB.

®opmyna (24) He yuuTLIBaET, YTO NPU UCMOML30BaHUW TPaHCOPMaTOPOB € Pa3NNYHbLIMW BEKTOPHLIMU Y-
namu MoryT BbITb UCKIOYEHbI OTAEebHbIe FTapMOHUKK. [N aToro cnyyas HeobxoguMo BHECTU MOMPaBKu.

®opmyna (24) MoXeT MPUMEHATLCS Takke NPY CYMMUPOBaHUW MHTEPrapMOHWK 1 cocTaBnsowmx Gonee
BbICOKMX YacToT. Mpy 8TOM MHTEPrapMOHWKN U cocTaBnsitoLne 6onee BbICOKMX YacTOT CHATAIOT B3aMMHO HE3aBW-
CUMBIMU, ¥ NPU UX CYMMUPOBaHWUW B hopMyie (24) NpUMeHsIoT 3HadeHve =2,
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Mpunoxenue A
(cnpaBo4Hoe)

®dopma oTyeTa 06 UCNBLITAHUAX

B nHacToswem npunoxeHwn npuBegeHa pekomengyemasn cgopma otveta 06 ucnbitaHusx BOY, npoeogumbix mc-
nbiTatenbHon naboparopueli ¢ Lenbio onpegeneHns xapaktepucTuk BAY, cBA3aHHbIX C KAYECTBOM 3MEKTPUYECKOR SHep-
mu. Mo pesynbTatam ucnbITaHUA AOMXKHbI ObITh 3anonHeHbl TabnUubl M NOCTPOEHbI FpacuKK, YKa3aHHLIE HUXE.

Mpumeqganue— Omyem o6 ucneimanusax B3Y,

nposodumbix ucnsimamernsHol rrabopamopuell, Oo/mKeH

coomeemcmeosams mpebogaHusim FTOCT P UCO/M3K 17025, nodpasden 5.10.

OTYET
OB UCTBLITAHUAX B3Y B YACTU XAPAKTEPUCTUK,
CBA3AHHbIX C KAYMECTBOM 3NEKTPUYECKOW SHEPITUU

3HaveHus1 xapakTepucTuK, NPMBEeAEHHbIE B HACTOSALWEM oT4eTe 06 UCNbITaHUAX, AEWCTBUTENBHBI TOMBKO ANsl KOH-
KpeTHon koHdurypauum B3Y mucneityemoro tuna. fpyrne kondurypauum B3Y, Bkniovas naMeHeHHble napameTpbl pery-
NUpoBaHWA, Bbi3biBaOLWME U3MEHEHUs PyHKUMOHMpPpoBaHUA BIY, Bnusaowme Ha Ka4eCcTBO SNeKTpUYECKoOn 3Heprum, Tpe-

6yI0T OTAENBHOWN OLEHKN.

HanmeHoBaHue ucnbiTatensHoi naboparopumn, nposogsiwen
UCnbITaHNUs

Homep oTueTa 06 mcnbITaHusx

O6o3Havenve Tuna B3Y

MpoussoguTtens BOY

CepuiiHbii HOMEp ucnbiTyemor BOY

B3V, ngeHtndnumposaHHas Kak ykasaHo Bbiwe, Gbina

ncnboiTaHa B COOTBETCTBUU C TpGGOBaHWilMM HactToAwero

HaumnoHanbHoro craHgapta. OCHOBHbIE xapakTepucTukn BAY npuBegeHbl HUXeE.

Tun B3Y (ockb ropuacHTansHas/BepTrkansHas)

Yucno nonacteit

OvameTp BeTpokoneca, m

BbicoTa ocu BeTpokoneca, M

YnpaeneHue nonacTtsiMu (MOBOPOTOM/CPLIBOM MOTOKA)

YnpaeneHne CKOpOCTbIO (CKOPOCThb (PUKCMPOBaHHAs/ABE CKO-
pocTW/ CKOPOCTb NepemeHHast)

Tun reHepaTopa U ero HoMMHarnbHast MOLWHOCTb, KBT

Tun YacToTHOro Npeobpa3oBaTens 1 ero HoMUHaNbHAast MOLLL-
HOCTb, KB'A

Tun KOMNeHcaTopa pPeakTUBHON MOLLHOCTU U €r0 HOMUHAIb-
Has peakTMBHaA MOLLHOCTb, KBap

HomyHanbHasi MOWHOCTL TpaHchopmartopa, kB-A n koad-
dhurumeHT TpaHchopMaumm

O6o3HaveHne 3axumos BIY
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K HacTosilemy oT4YeTy NpunaralTcs CneayoLme AoOKYMEHTbI.

XapakTtep uHdbopmauum HaumeHoBaHue ookymeHTa, parta

Onvcanue ncnbiTyemori BOY, Bkrovas ceegeHusi o6 ycTaHoBkax
COOTBETCTBYIOLWMX NapamMeTpoB yrnpaBneHus

OnuvcaHune nnowagku 4nst UCnbiTaHUM M NogxNtodeHns BAY k anexk-
TPUYECKOWN CeTn

OnucaHue ucneiTatensHoro obopyaoBaHust U cpeacTB usMepe-
HUN

OnucaHvne ycrnoBun UCNbITaHUA

MepeYveHb OTKNOHEHWUI OT TPeGoBaHMI HACTOAWEro HauuoHarb-
HOro cTangapTa

CocTtaBun

Mpoeepun

Y1BEpaun

[arta 3anonHeHus

Xapakrepuctukn B3V, onpegeneHHble ¢ MCNONb30BaHUEM Npouedyp, OTNNYAIWUXCS OT YCTAHOBNEHHbIX B Ha-
CTOSILLEM HaLMOHAINBHOM CTaHAapTe, AOMKHbI ObITh BbigeneHbl B oT4eTe 06 ucnbiTaHusix. BolgeneHne B oT4eTe OTHOCUT-
Csl TaKke K XapakTepucTukam, 3HaueHUst KOTOPbIX ObinM BbIYUCIIEHBI, @ HE U3MEPEHbl. Icnonb3oBaHHble anbTepHaTWB-
Hble npoueaypbl onpeaeneHusl xapakrepuctuk BAY ykasaHbl B AOKyMeHTe (AOKyMeHTax), npuraraeMbix K HAcTOsILEMY
oTyeTy.

XapaktepucTukm BOY npueegeHbl Huxe.

A.1 HoMmuHanbHbIe 3Ha4YeHUA xapakTepucTuk BIY, yuutbiBaemMble npu n3amMmepeHUAX Ha 3aXumax

HomuHanbHasa mowHocTtb, P, kBT

HomnHaneHas ckopocTb BETpa, v, , M/C

HomyHanbHasa nonHas MOWHOCTL, S, , kKB-A

HomuHaneHeI TOK, /, , A

HomnHanbHoe HanpsikeHve, U,, B

HomuHaneHas vactoTa, f,, Ny

A.2 KonebaHusa HanpsixkeHunA
A.2.1 HenpepbiBHaA pa6oTta
Xapakrepuctukn pabodero pexmnma BOY B npouecce UcnbITaHus.

YnpaeneHue no 3agaHHON peakTUMBHOM MOLWHOCTH, Q = 0

Opyrov pexum:
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Da3oBbIli yron NonHOro ConpoTuUBAEHUA
Cetu, Yy, rpan

30° 50° 70°

85°

CpefHAs rofoeas CKOpocTb BETpa, v, , M/c

KoadbdbuumeHT 0o3bl pnukepa npu HenpepbiBHOW paboTe,

c (ka Va)

6,0

7,5

8,5

10,0

A.2.2 Onepaunu nepexsoYeHUs

XapakTtepuctnku pabouero pexvumva BOY B npouecce ucnbiTaHus

YnpaeneHwe no 3a4aHHON YCTaBKe PEaKTUBHON MOWwHoCcTH, Q =0

Opyroii pexunm:

BapraHT onepauuu nepeknioueHns

Myck npyv MMHUManeHoW paboderi
CKOpOCTU BETpa

MakcmaneHoe Yncno onepauui
nepeknodeHna Nqigm

MakcumanbHoe Yncno onepaumi
nepexnoyeHnsa Nisgm

®a30BbIii Yron NONMHOIO CONPOTUBNEHUsI CETU iy, rPaj

30° 50° 70°

85°

Warosbiii koadduumeHT ao3bl conukepa kr (Wy)

KoadbmumneHT nameHenunst Hanpsbkenus ki, (Wy)

BapuwaHT onepauuu nepeknioveHus

Myck npy HOMMHANBHOW UMW NPEBbLILAIOWEN

CKOpPOCTU BeTpa

MakcumanbHoe uncno onepaumi
nepekniodenmns Nyg,

MakcumanbHoe uncno onepaumii
nepekniodenns Nysom

$a30BbIi Yron NONHOr0 CONPOTUBIIEHUS CETU Wy, rPpag,

30° 50° 70°

85°

Larosbihi koachduumeHT fo3sbl cnvkepa Ky (y;)

KoadbduumnenT nameHenunst Hanpspkenus k,, (y)
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BapuaHT onepaummn nepeknioyeHus

Havxygwwn cnydar nepeknioyeHns mexay

$a30BLIN yron NOMHOro CONPOTUMBIEHWS CETU Yy, Ipafg,

reHeparopamm
MakcumaneHoe 4ncno onepauum
nepeknoueHnsa Nqigm,
MakcumaneHoe 4ncno onepauum
nepeknoyeHns Nysgm
30° 50° 70° 85°

LlaroBbiit ko3thuumeHT ao3bl thrnvkepa K (W)

KoathmumneHT nameHeHns HanpsikeHus kK, (W)

A.3 FapMOHUKM TOKA, UHTEPrapMOHUKMK U cocTaBnAWwMe 6onee BbICOKUX 4acTOT

OMUCCUIO FTapMOHWK TOKa, MHTEPrapMOHKK U cocTaBnsiowmx 6onee BbICOKMX HYaCcTOT yKa3blBaloT B NpoLeHTax ot /,
ans pabotel BOY B MHTepBanax mowHocTn 10, 20,..., 100 % P,

Xapakrepuctukn pabodero pexuma B3Y B npouecce ncnbitaHms

YnpaBneHue no 3aaHHol ycTaBke peakTMBHOW MowHocTh, Q =0

Opyrov pexum:

A.3.1 FTapmoHuKn Toka

P % 0 10 20 30 40

bim

50

60

70

80

90

100

H 1, % L, % 1, % % Iy %

I, %

I, %

I, %

I, %

I, %

I, %

10

11

12

13

14
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bin

%

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42
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P,

bin

%

10

20

30

40

50

60

70

80

90

100

H

I, %

I, %

I, %

I, %

I, %

I, %

I, %

I, %

I, %

I, %

I, %

43

44

45

46

47

48

49

50

THC, %

A.3.2 UHTepra

PMOHUKM

TOKa

P,

bin’

%

0

10

20

30

40

50

60

70

80

90

100

f, Ty

I, %

I, %

I, %

I, %

I, %

I, %

I, %

I, %

I, %

I, %

I, %

75/90

125/150

175/210

225/270

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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P, % 0 10 20 30 40 50 60 70 80 90 100

bim

A 1, % L% | % | % | L% | % | % | % | L% | % | 1%

875/1050

925/1110

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

1675

1725

1775

1825

1875

1925

1975
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Py %

bin’

0

10

20

30

40

50

60

70

80

90

100

f, Ky

Iy %

I %

I, %

Iy %

Iy %

Iy %

Iy %

Iy %

Iy %

Iy %

Iy %

21

2,3

2,5

2,7

2,9

3,1

3,3

3,5

3,7

3,9

41

4,3

4,5

4,7

49

51

5,3

5,5

5,7

59

6,1

6,3

6,5

6,7

6,9

71

7,3

7,5
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% 0 10 20 30 40 50 60 70 80 90 100

£, Ky I, % L% | 1% | 1,% % | 1,% | 1,% % | 1% I % Iy %

A.4 Bo3sgencTBue NpoBanoB HanpsXKeHus

Pabounin pexum B3IY:

YcnoBus ucnbiTaHusA

pacbuk A.1. BpemeHHble pagbl N3MEpeHnn NPOBAarnoB HaNPSPKEHUS NPY OTKIIOYEHHOW ucnbityemon BIY (Bapu-
aHTbl ucnbitannii NMH1— MNHS6).

Pe3ynbTaTbl ucnbiTaHusa npu pabote B aAnanasoHe ot 0,1P,, no 0,3P,,

padmk A.2a. BpemeHHble psagbl N3MEPEHUI aKTUBHOW MOLLHOCTU ANsl NPSAMON NocneoBaTeNbHOCTM OCHOBHOW
yacToThl (BapuaHTbl ucnbitanuii NMH1— MHE).

padmk A.2b. BpemeHHblie psfbl M3MEPEHUI PEaKTMBHOW MOLLHOCTM 4515l NPSIMON MOCNeaoBaTerbHOCTM OCHOB-
HOW YacToThbl (BapuaHTbl ucneitaHuin NMH1— MHe).

padmk A.3a. BpeMeHHble psigbl MIBMEPEHUI aKTMBHOIO TOKa Ans NPsiMON NocrnegoBaTeNbHOCTU OCHOBHOW YacTo-
Tbl (BapuaHTbl ucnbitanuii NMH1— MHG).

pachuk A.3b. BpeMeHHble psigbl N3MEPEHUN PeakTMBHOrO Toka Ans NpsiMOM NocneaoBaTeNlbHOCTU OCHOBHOWM
yacToThl (BapuaHTbl ucnbitanuii NMH1— MHE).

padmk A.4. BpemeHHble psigbl UIBMEPEHUIN  HaNPsKeHUs NMPsIMONM NocnegoBaTeNlbHOCTM OCHOBHOWM 4acToThl Ha
3axxumax BAY (BapuaHTbl ucnoitanmin NMH1— MHB).

PesynbTaTbl ucnbitaHusa B3Y npu Harpy3ke 6onee 0,9P,, HOMUHaNbHOW aKTUBHOW MOLLHOCTH:

padmk A.5a. BpemeHHble psigbl U3MEPEHU aKTUBHOW MOLLHOCTU ANsl NPSMON NnocnegoBaTeNbHOCTM OCHOBHOWM
yacToThl (BapyaHTbl ucnbitanuii NMH1— MHE).

pacdmk A.5b. BpemeHHble psigbl N3MEPEHUI peakTUBHOM MOLLHOCTM Ansl NPSIMON MOCcneaoBaTenbHOCTU OCHOB-
HOW YacToTbl (BapuaHTbl ucnbitaHuin NMH1— MHE).

padhmk A.6a. BpeMeHHble psiabl UBMEPEHUI aKTUBHOIO TOKa Ars NPsiIMON NocrneaoBaTenbHOCTU OCHOBHOWM YacTo-
Tbl (BapuaHTbl ucnbitanmii NMH1— MHG).

pachuk A.6b. BpemeHHble psiabl M3MEPEHU peakTUBHOIrO TOKa Ans NpsiMOi nocneaoBaTenbHOCTU OCHOBHOWM
yacToTbl (BapuaHTbl ucnbitanuii NMH1— MHE).

pacdhmk A.7. BpemeHHble psigbl UBMEPEHUn  HanpsKeHUs NPsIMON NocnegoBaTeNbHOCTM OCHOBHOW 4acTOThl HA
3axxumax BAY (BapuaHTbl ucnoitanmin NMH1— MHB).

A.5 AKTUBHasA MOLLHOCTb

A.5.1 MakcumanbHasa uamepsieMas MOWHOCTb

CpegHee 3HadveHune 3a 600 ¢

N3amepeHHoe 3HaveHne Pggg, KBT

HopmunpoBaHHoe 3Havenune, pgog = Pgo / Ph

CpegHee 3HadveHune 3a 60 ¢

MNamepeHHoe 3HaveHune, Pgo, KBT

HopmnpoBaHHoe 3HaveHne, pgo = Pgo / Pp
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CpegHee 3HaveHue 3a 0,2 ¢

WNamepenHoe sHaueHue, Py ,, KBT

HopmupoBaHHoe 3HaveHue, pg o, = Py, | P,

A.5.2 OrpaHn4eHne N3MEeHeHUA MOLHOCTH

Pabounii pexxum BOY: namerHenne mowHocm 10 % HOMMHANBHOW MOLLHOCTU B MUHYTY

pacmk A.8a. BpemeHHble psiabl 3HAYEHWUIA MOMHOW U U3MEPEHHOW aKTMBHOW BbIXOQHOW MOLLHOCTM.
pacmk A.8b. BpemeHHble psagbl MU3BMEPEHHOW CKOPOCTU BETpa B NPOLECCe UCTbITaHWS.
A.5.3 YnpaBneHue no 3agaHHbIM YCTaBKaM aKTUBHOM MOLLHOCTHN

Pa6ounin pexxum B3Y: pexnm ynpasneHust no 3agaHHbIM YCTaBKkam akTUBHOW MOLLHOCTM

pacbuk A.9a. BpemeHHble psiibl 3HAYEHWI YCTABOK aKTMBHOW MOLLHOCTU, MOMHOM U U3MEPEHHOW aKTUBHOW Bbl-
XOOHOW MOLLHOCTH.

pacuk A.96. BpemeHHble psiabl U3MEPEHHOM CKOPOCTU BETPa B MPOLECCE WCMbITaHUS.
A.6 PeakTnBHasi MOLLIHOCTb
A.6.1 MakcnmanbHO AonycTuMasl peakTUBHasA MOLHOCTb

Pabouuii pexxum B3Y: pexum ynpaeneHust No 3afaHHbIM YCTaBKaM PeakTUBHOW MOLLHOCTM

AKTMBHasi MOWHOCTb, % HOMWHAaNbHOM

MOLLHOCTH

MakcumanbHas WHOYKTUBHaA

peakTUBHast MOLLHOCTb, KBap

MakcumanbHass emkocTHas

peakTUBHast MOLLHOCTb, KBap

A.6.2 YnpaBneHue no 3agaHHbIM YCTaBKaM PeaKTUBHON MOLHOCTH

Pa6ouunii pexxum BIY: pexvm ynpasneHusi no 3agaHHbIM yCTaBkam PeakTUBHOW MOLLHOCTM

YcTaBka peakTuBHOM MmolHocTh 0 KBap

AKTMBHas MOLWHOCTb, % HOMWHAIbLHOW

MOLLHOCTH

PeakTyBHasi MOLHOCTb, KBap

CTyneH4aToe N3MeHeHne yCTaBKN peakTUBHON MOLHOCTH
"pacbmk A.9. BpemeHHble psAabl 3HAa4YeHUA YCTABOK PEAKTUBHOW MOLLHOCTU U M3MEPEHHOW PeakTUBHOW MOLLHOCTM.

pacuk A.10. BpeMeHHble psgbl akTUBHOW MOLLHOCTU B MpOUECcce UCMbITaHUs (aKTMBHAs MOLWHOCTb AOMKHA
cocTaBnsATe NpnbnuantensHo 50% HOMWHAMNBHOW).
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A.7 3awnTa ceTn

HanpsixeHue, YpoBeHb 3aLMUThI Bpemsa oTkmoveHusn, ¢
yacrtoTa
YcTaBka PesynbTar YcTaBka PeayneTaTr
namepeHus usamepeHus

[MoBbiWeHHOE

HanpskeHue

[MoHMKeHHOE

HanpskeHue

[MoBbiWeHHasn

vyacTtoTa

[MoHmeHHasn

vyacTtoTa

A.8 Bpems nOoBTOPHOIo NOAKMNHOYEHUA

MpogomxutensHocTb cbost ceTn 10¢c 1 MuH 10 MuH

dakTuyeckasl U3MepeHHast NPoAONKUTENBHOCTL c6os
ceTu, ¢

Bpemsi MOBTOPHOIO MOAKMIOHEHUS, C
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MpunoxeHue B
(cnpaBo4HoOe)

Kone6aHus HanpsxeHUsA u onukep

B.1 HenpepbieHas pa6oTa

Mpoueaypbl NpoBeAeHNs U3MEPEHUIA U OLEHKM J03bl hrimkepa Nnpu HenpepbiBHOK paboTe BAY npreeaeHbl Ha
pucyHke B.1. N3 pucyHka B.1 cnegyeT, uto npoueaypa namepeHns SBNAeTcs JoCTaTouHO CNOXHOM, a npoueaypa OLeHKu
CpaBHUTENBHO MpocTa.

1
WNamepenue I OusHka
|
Sy fie Wi = 30°, 50°%, 70°, 85° Sk fic v,=6,7,585un10mc I Sio Vio Vg
l l ' l
P Pric<x)
. st fic
) i) o, Uge(d § (W) o 6 Psp Pyt

AenmposaHne BbluMcrieHue TYeT O Bobluncnenue aosu

MIHOBEHHOTO —N 51?1(;1;? 5 :> HOPMIMPG _'\, BaBeL "\ vcnbitaHusix :> chnmkepa Ans KOHKPETHOro

HaNpsHKEHUs! ' - 3HAYESHUN (Yo Vg) MecTa pasmetuequa B3Y
|
|
|
|
|

PucyHok B.1 — T[lpoueaypbl npoBefieHVs N3amMepeHuli U OLeHKK Jo3bl hrimkepa npu HenpepbiBHOW pabote BAY

B cooTBeTCTBMM € pMcyHKOM B.1 npoueaypsl u3aMepeHun BknioYaioT B cebs:

1) U3mepeHne HeCKOMbKVX BPEMEHHBIX PAAOB HANPSKEHUA U TOKA Uy, (t), im(t) AnA ckopocTein BETPa, HaXO[AWMXCA
B OManasoHe OoT MMHMMarnbHOM paboveit ckopocTu BeTpa go 15 m/c;

2) ucnonb3oBaHue Kaxaoro 6noka n3 naMmepeHHbIX BpEMEHHLIX PSIAOB B Ka4eCTBe BXOAHON hyHKUMM Ansa mogenu-
poBaHus konebaHui HanpsKeHWs Ug.(f) pacueTHoi ceTn NpU COOTBETCTBYIOLLEH NONHON MOLHOCTN KOPOTKOrO 3amblka-
HUS S gz U NPU YEThIPEX PasnUYHbIX 3HAYEHNAX (HA30BOIO YIMa MONHOrO CONPOTUBNEHNS CeTN \j;

3) ncnonb3oBaHMe Kaxaoro MOAENUPOBAHHOTO MIHOBEHHOIO HAMPSDKEHUS1 BPEMEHHBIX PAAOB Ug.(t) B KavecTBe
BXOAHOW hyHKUMM Ans onpeaeneHna posel dnmkepa Py g, B cooteetctBumn ¢ FOCT P 51317.4.15;

4) HOPMNPOBaHWE KaX[O0ro 3HaueHus Py 4. Ans nonydenns kosdduunenta gosel nukepa c (), He 3asucsue-
ro oT BbIGPaHHOW NOMNHOW MOWHOCTU KOPOTKOTO 3aMbIKAHUS CeTU Sy fi;

5) pacyeT ANA KaxAOro 3HaveHWsa hba3oBOro yIma NonHOro CONMPOTUBNEHUA CETU Yy B3BELWEHHON MHTErparnbHon
dyHKUMKN pacnpegenenuns koadpduumeHta gossl onukepa Pr(c < x) gnsa JeTbipex pacnpegeneHuin ckopocTen BeTpa.
Pr(c < x) npeactaenset cobon pacnpepeneHune koacpduumeHTa go3bl hnvkepa B cnyqae BbIMONHEHNS U3MEPEHUNA B
mecTe yctaHosku BIY, nmetowero pacnpegeneHue cpegHei ckopoctu BeTpa v, no Peneio;

6) onpegenenne 99-ro npoueHTUNs koadduumneHTa fo3bl hnvkepa ¢ (Y, V) ANA KOKAON UHTErpansHom (yHk-
uum pacnpegeneHus.

Mpoueaypa oueHkn (cMm. pucyHok B.1) no3BonsieT Ha OCHOBE YCTAHOBNEHHOrO 3HA4YeHWUs A03bl hrivkepa BbluMC-
nTe Ao3y dnnkepa, BeI3bIBAEMOro eAnHUYHol BAY mnu rpynnoii B3Y, pacnonoXeHHbIX Ha KOHKPETHOW Mnolagke,
paboTaowmx B HENPEPLIBHOM peXUME.

B.2 Onepauuu nepexknioveHun

Mopagok npoBeaeHns U3MepeHUin U OLEHKU koneGaHuin HanpskeHusa 1 nukepa Npu onepauusix nepeknioyveHnst
npeacTaBneH Ha pucyHke B.2.

M3 pucyHka B.2 cnepyeT, 4To npoueaypa U3mepeHust ABNAETCA JOCTaTOYHO CIMOXHOW, B TO BPeMsi Kak npoueaypa
OLEHKN CPaBHUTENBHO NpocTa.

Mpoueaypbl n3MepeHust 4risi onepaunii NepekIioyeHnsa BKNoYaioT B cebs:

1) u3mepeHne HECKONbKMX BPEMEHHBIX PSAOB HaMPSBKEHWUNA U ToKa Up,(f) 1 () Ana kaxpgoro ykasaHHoro tuna
nepeknioYeHus;

2) ucnonbaoBaHue Kaxaoro 6noka u3 MaMepeHHbIX BpEMEHHBIX PAAOB B Ka4ecTBe BXOAHON hyHKUMKM Ansa mogenu-
poBaHus konebaHWi HanpsPKeHWA Ug (f) pacHeTHON ceTn Npu YeTbipex Pas3nuYHbIX Pa3oBbIX Yrrax MoMHOro conpoTUe-
NeHna ceTU W, U COOTBETCTBYIOLLEN MOMNHOW MOLLHOCTU KOPOTKOrO 3aMblKaHua cetm Sy g
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3vepexve OueHka
skiic, W= sogmpe, 70°, 85° sk
1
rocTp st fic tyv*). *uW Oryet 06
1 513174.15 UCNbITAHUAX . Iy ri:C

MogenuposaH!. BbluncneHune | BbluncneHve konebaHuii

= MFHOBEHHOTO ] ket HOPMUPOBaHHbIX YcpepHenne T N N1O WI20- HanpsbxeHus U chnimkepa
m=> Hanpsxenna - = > CpegHe- N 3Hawewws 77 v tyv*). [INSi KOHKPETHOI NoLa/Kkm1
KBafpaTnyeckoe
3HaueHne Ufic.maxW’ Ufic.min~) ku(Vk)

PucyHok B.2 — [poueaypbl NPOBEAEHUS U3MEPEHUA U OLEHKM U3MEHEHWM HanpshkeHus u A03bl hukepa npu onepa-
LuMax nepeknoyeHna BIY

3) Mcnonb3oBaHWe KaX[oro MrHOBEHHOr0 HanpshkeHus BpeMeHHbIX pagoB ufiqt) B kayecTBe BXOAHON (PyHKLMK
ona onpegenenus gosbl hnnkepa Pstfic B cootBetcTBun ¢ FTOCT P 51317.4.15, a Takke B kayecTBe BXOAHONM (PyHKUUN
ans bluncnenma Ufic mex u1 muHnmansHoro Ufic mn cpegHekBagpaTnyeckoro 3HauyeHus HanpshkeHus 3a OA4UH Nepuog,;

4) npuBefeHne Kaxporo 3HavyeHns Pst fic k waroBomy koadppunumneHTy gosbl pavkepa Kj (4/K) 1 Kaxgoro aHavyeHus
HanpsbkeHnsa Uflc max — Ufic mn — k koadhcpnumnenTy nckaxeHusa HanpskeHumsa ku (VA);

5) onpegeneHne ANA Kaxporo 3HavyeHus pasoBoro yrna nonHoro conpotueneHuns cetn Nk cpefHMX 3HaYeHuin
N3MEPEHHbIX LIAroBbiXx KO3(hunumeHToB [03bl hankepa U KOIMMULNEHTOB UCKAKEHUA HaMNPAXeHUs;

6) YkasaHue B oTyeTe 06 MCMbITAHUAX ANS KaXAO0ro Tuna onepauuin nepekioyeHns cpefHuX 3HaueHui namepex-
HbIX LIAroBbIX KO3AMWAPUUNEHTOB [03bl (hvkepa 1 KOIMPUUNEHTOB UCKAKEHUA HANPSXEHUS BMeCTe C MakCUMasbHbIM
KonnyectsoMm JV10T onepauunini nepeknoyeHns 3a nepuos BpeMEHN 10 MWH U MakCMMasbHbIM KONn4yecTtBom Jli20T one-
pauuin nepeknloyeHnsa 3a Nepuos BPEMEHM 120 MUH.

Mpoueaypa oueHkn (CM. pUCYHOK B.2) no3BoNseT Ha OCHOBE BbIYMC/IEHHOTO LIAroBoro KoadpdumumneHta go3sbl an-
Kepa 1 KoaduumneHTa UCKaKEeHUS HanpshkeHus paccumTaTb 403y hMKepa U U3MEHEHUS HanpsXeHUs, Bbl3BaHHble
onepauvsaMy nepeknioveHnsa Ans N60oin KOHKPETHON nnowagku. Mpouedypa OUEHKW NpYMeHMMa Kak 415 OAMHOYHbIX
B3Y, Tak 1 4nA rpynnbl BETPOBbIX YCTAHOBOK.

B.3 B3BelunBaHne 3Ha4YeHUn A03bl h/InKepa

Mpumep, NpUBEAEHHbIV HWXe, UNNKCTPUPYeT Npoueaypy B3BelUMBaHWA 3HaYeHWi [03bl hnKepa, Ucnonb3ye-
MYy B HaCTOSILLLEM CTaHAapTe AN NofyvyeHus KoaduumeHToB o3bl duimkepa ¢ va), COOTBETCTBYHOLLNX YeTbIpeM
pasnuyHbIM pacnpefeneHnsM ckopocTeil BeTpa. B HacToswem nogpasgene onpegeneHne koapduuueHta gosbl au-
Kepa npoBefEeHO TONbKO A8 (ha3oBoro yrna noaHoro conpotuenernns cetn ik = 50°. AHanorMyHo NpoBOAAT pacyeTbl
ONA Apyrnx 3HadeHuin ha3oBoro yrna nosiHoro conpotmBnexnns cetm — 30°, 70° n 85°.

Ha pucyHke B.3 npegctaBneH Habop M3MepeHHbIX 3HayYeHnn koadpdpuuymenTta aosbl oavkepa ¢ (\ik) B 3aBUCUMO-
CTW OT CKOPOCTK BeTpa Ana pa3oBoro yrna nosHoro conpotuenaexHns cetn \ik = 50°.

KoadthdpmumeHT fo3bl thnvkepa

u 1 (o]
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CkopocTb BeTpa, M/c

PucyHok B.3 — 3aBWCUMOCTb M3MEPEHHbIX 3HAYEHUI KoadhdhuymeHTa A03bl
doimkepa OT CKOPOCTU BeTpa
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3HaueHuns koacbduumeHToB A03bl hnUkepa MCnonb3yloT Ana onpeaeneHnsl pe3ynbTUPYIOLEro 3HAYeHns KO3d-
dmumenTa aossl nukepa ¢ (Y, v,) ANs Kaxgoro pacnpeaeneHns CKopocTen BeTpa B COOTBETCTBUMU C MNPUBEAESHHON
HWXe npoueaypon:

- NPOBOAAT cucTemaTnaaumio koachduumeHToB Ao3bl hnukepa ¢ (V) B MHTEpBanax ckopocren setpa 1 m/c;

- onpegensloT HUCO U3MEPEHUIA B KAXXAOM MHTEPBAane CKOpoCcTen BeTpa;

- onpenensoT BecoBoi KO3(hULMEHT W; B K&XXAOM MHTEpPBane CKOPOCTEN BETPA;

- onpeaensioT BECOBYIO MHTerpanbHyio dyHkumio pacnpegenenuns Pr(c < x);

- onpeaensoT 99-i NpoLeHTUNb, KOTOPLIN NpeacTaBnaeT coboi koadduumeHT Ao3kl hrinkepa ¢ (W, V,).

MuHumaneHas pabouvasi ckopocTs BeTpa ana BOY B gaHHOM npumepe cocTaBnsieT vy, = 3 M/c. Heckonbko
W3MEpPEHWIA, NPOBEAEHHBLIX NMPY CKOPOCTSIX BETPA HAXE MUHMMAnNbHON paboyen ckopocTu BeTpa u Boiwe 15 m/c, AOMKHBI
6bITb McknoveHsbl. [ina onpegenenms koadduuneHTa 4osbl dnukepa ¢ (Y, v,) NCNoMNb3yoT USMEPEHUsi, CTPOro CooTBET-
CTByIOLLME MANa3oHy U3MEPEHUsI CKOPOCTel BETpa OT MUHUManbHon paboden ckopoctn o 15 m/c.

Yka3saHHas npoueaypa onpegerneHust pe3ynbTUPYIOWEro 3HaYeHns [o3sbl convkepa unniocTpupyercs B Tabnuue
B.1, rae npuBeaeH.bI:

- MHTEpBasbl CKOPOCTEN BETPA;

- YMCIIO U3MEPEHUI B KaXOM UHTEpBare;

- OTHOCUTENBbHbIE YaCTOThbl MOBTOPEHUsT 3HaYEHUIN KoadduuneHTa aosbl hnukepa ans i-ro UHTepBarna ckopocTen
Betpa fy, ; U pacnpegeneHus Penes f, ; Ana cpegHerofoBLIX CKOPOCTeN BeTpa v, = 6; 7,5; 8,5; 10 m/c.

Ta6nuuya B.1— Yucno namepennii Ny, ; U HacToTbl NOABNEHUA 3HAYEHUA fy, ; W [, ; ANS KaXAOro uHTepBana
CKOpPOCTEl BeTpa B gnanasoHe oT MMHUManbHOM paboven ckopoctu Betpa ao 15 m/c

NHTepBansl Yucno for, i» Yo fo % foiw % L% fon %
cKopocTen Betpa, m/c namepenuii N, ; 6 mic 7.5 mlc 8,5 mic 10 mic
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 6,80
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 5,75
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

O6wee uncro Ny, 558

BecoBoii KOIMMULMEHT w; ONPeaensaioT Kak OTHOWEHWE YacTOTbl NOSBNEHNA CKOPOCTH BETPa f, ; K OTHOCUTEIb-
HOIM 4acTOTe MOBTOPEHNS U3MEPEHHbIX KOS(MULMEHTOB A03bI hrvkepa f,, ;. BecoBble kOSMPMOUUNEHTEI W; AN KaX40ro
WHTEepBara ckopocTeli BeTpa npuseaeHsl B Tabnvue B.2.
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Tab6nuya B.2— BecoBble koathhULMEHTbI W; ANsl KKZO0r0 MHTEpPBana CKopocTen BeTpa

UHTepBansl w; w; w; w;
CKOpOCTel BeTpa, Mic npu 6 m/c npu 7,5 m/c npu 8,5 mic npu 10 mic
3—<4 2,165 1,527 1,236 0,927
4—<5 1,949 1,464 1,214 0,933
5—<86 1,533 1,245 1,065 0,843
6—<7 1,904 1,698 1,507 1,237
7—<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
1M1 —<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

Ob6wan cyMma BeCOBbIX kKO3(D(PULMEHTOR ANS KAXAOIO MHTEpBana, yMHOXEHHAsA Ha YUCNO U3MEPEHUIA AN Kax-

O0ro vHTepeana, npveegeHa B Tabnuue B.3.

Tabnwuuya B.3 - Obwas cymma BeCOBbIX KO3(DDUUNEHTOB, YMHOXKEHHbLIX Ha YUCNO
M3MEpEHUI NSl BCEX MHTEPBANoB CKOPOCTEN BeTpa

Vv, , M/C 6,0 7.5 8,5 10,0
Npin
Yow; - N i 454,40 467,99 457,64 424,60
i=1

Ha cnegyowem atane pacyeToB pe3ynbTaTbl U3MEPEHUA yNopsigoumMBaioT no koadduuneHtam gosbl hnvkepa
¢ (y), YTO mnniocTpupyetcs B Tabnuue B.4. B BepxHeli cTpoke Tabnuupl B.4 npueeaeHsl MakcumanbHble 3HaYEHWUs!
ko3bhmumMeHTOB 003kl thrivkepa ¢ (Y,) B AManasoHe ckopocteil BeTpa oT 3 m/c ao 15 m/c. B kavecTBe MakcUManbHOro
3HaueHus1 koadduuneHTa Ao3bl chnukepa ¢ (Y) npuHumatot 100-/ NpoueHTunb, NpeacTaBnsoWwmii coboii B3BeLLEeHHOe
3Ha4YeHWe UHTerpanbHoro pacnpegenenus Pr(c < 11,495) = 1,0. NMocnegytowwme cTpokn Tabnuubl B.4 nonyyeHsl BbluKUTa-
HYeM BECOBOro koadbduuMeHTa ansi COOTBETCTBYIOLWLErO pe3ynbraTa u3amepeHus, npeacrasneHHoro B Tabnuue B.2, pas-
AeneHHoro Ha obLyio cymmy BecoBbix koadduumneHToB (Tabnvua B.3), 3 AgaHHbIX NpeablayLei CTpoKu.

Ta6nwuuya B.4 — B3eeweHHoe uHTerpansHoe pacnpeaeneHune koadpOUUMEHTOB A03bl dhrinkepa Pr(c < x) Anst Kaxgoro
pacnpegeneHusi CkopocTel BeTpa

CopTupoBaHHble CooTBeTcTBYIOLAA Pr(c <x) Pr(c <x) Pr(c <x) Pr(c <x)
KO3 PULUEHTI [03bI CKOpPOCTb BeTpa, Mm/C npu 6 m/c npu 7,5 m/c npu 8,5 m/c npu 10 m/c
dnukepa
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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CopTupoBaHHble CooTBeTcTBYHOLWASA Pr (c < x) Pr(c < x) Pr(c <x) Pr(c <x)
KO3 PULUEHTBI [03bI CKOpOCTb BeTpa, m/c npu 6 mic npu 7,5 mic npu 8,5 m/c npu 10 mic
dnukepa
10,584 14,6 0,9991 0,9976 0,9967 0,9956
10,472 11,9 0,9989 0,9971 0,9958 0,9943
10,444 14,6 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
10,364 14,6 0,9972 0,9940 0,9921 0,9898
10,308 14,6 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 xupHbIM WpntTOM 0603HaAYEHbI COOTBETCTBYOWME 99-e NpoueHTUNM, npeacTaensiowye cobol
KOSDMLUMEHTEI A03bl dhrimkepa ¢ (Yy, V) Ans ha3oBoro yrna nonHoro conpoTuenenns cetn 50°, koTopble yKasbiBaloT B
oT4eTe 06 UCMLITaHUAX, YTO UNNIOCTpUpyeTcsa B Tabnuue B.5.

Tabnwuuya B.5 — PeaynbTupytowmin koathrUMEHT 403kl hrivkepa npy HenpepbiBHoN pabote BOY

v, rpag 30° 50° 70° 85°
v, M/c KoadpuumeHT posel drmkepa

6.0 8,9

7.5 10,1

8.5 10,3

10,0 10,4

43



FOCT P 54418.21—2011

YcTaHoBneHHble k0apdurumeHTsl 4o3bl prnvkepa ABNsATCA 99-MM NPOLEHTUNSIMU 3HAYEHWUIA B MHTEpBane CKopo-
cTell BeTpa OT MUHMMarnbHol pabodeli ckopocTu BeTpa go 15 m/c. MNpun aTomM HeT HeobXoANMMOCTU paccMaTpUBaTh BECH
MHTEepBan CKoOpoCTen BeTpa.

HeonpeaeneHHOCTb 3MepeHuii, 0bycrnoBneHHast y4eTOM OrpaHNYeHHOro MHTEpBarna CKopocTel BeTpa, paccmoT-
peHa B Tabnvue B.6.

B nepBbix Tpex cTpokax Tabnuubl B.6 Ha ocHOBe MHTerpanbHbiX hyHKUUIA pacnpegenenus Penes paccuuTaHa
BEPOSITHOCTb TOrO, YTO CKOPOCTh BeTpa GyaeT Hke 3 m/c, B npegenax ycTaHOBIEHHOTO MHTEpBana uaMepenuii ot 3 oo
15 m/c v Bbiwe 15 m/c.

B nyuwem crniyyae Bce ko3dduUMEHThI 403bl DNUKEPA, HE BXOAAWME B UHTEPBAN N3MEPEeHWI, He npeBbiwatT 99-
ro NPOLUEHTUNA B MHTepBane naMmepeHvi. B gaHHoM criyyae HanaeHHbI NPpOoLeHTUNb (PakTUYeckn COOTBETCTBYET Nyylle-
My BapuaHTy npoueHTuns B tabnuue B.6.

B xygwem cnydae Bce ko3thPrUMeHTbl 403kl PriMKepa B UHTEpPBane CKOpocTelr BeTpa cBbiwe 15 m/C npeBbiwaioT
99-11 NpoUeHTUIb B MHTepBane namepeHvn. B gaHHoM cnyyae HangeHHbIV NPOLEHTUNb COOTBETCTBYET XyALleMy BapyaH-
Ty npoueHTunsa B Tabnuue B.6. ®akTnueckoe NpoUEHTHOE COOTHOLEHWE HalAEHHOro MPOLEHTUNS SIBNSIETCSl BECbMa
HETOYHLIM AN pacnpegeneHnin CKOPOCTEl BETpa C BbICOKMMM 3HAYEHUSIMU CPEOHMX FOA0BbLIX CkopocTel BeTpa. [JaHHas
HeonpeaeneHHOCTb U3MEPEHNI MOXET ObiTb yMeHblLeHa A0 noboro TpeGyemMoro ypoBHS C NMOMOLLBIO NepemMeLLeHus]
BEPXHel rpaHulbl MHTepBana uaMepeHuii Bellwe 15 m/c. OgHako, 370, 3a4acTylo, 3Ha4YMTENbHO yBenuumBaeT Tpebyemoe
BPEMS UCMbITAHWIA, @ TaKKe CTOMMOCTb U3MEPEHUN.

TabnwuuyaB.6 — BeposATHOCTU M NPOLEHTUNW ANsl pa3nnYHbIX CKOPOCTEN BeTpa

V,, M/C 6,0 7.5 8,5 10,0
Pr(v<3wmlc), % 17,8 11,8 9,3 6,8
Pr(3mlc< v<15wm/c), % 81,4 83,9 82,0 76,1
Pr(v>15wm/c), % 0,7 4,3 8,7 17,1
Tyqwnii BapnaHT npouentuns, % 99,2 99,2 99,2 99,2
Xygwwn BapuaHTt npoueHtuns, % 98,4 94,8 90,5 82,2

MpumedyaHue— B nepebix Tpex CTpokax NpUBeAEHbl BEPOSITHOCTU HAXOXOEHUS CKOPOCTW BETPa HUXE,
BbILLE UMK B Npegernax yKazaHHOoro uHTepeana usamepeHun ot 3 go 15 m/c. exoasa na gaHHbIX BEPOATHOCTEN, BO3MOX-
Hble MHTepBarbl hakTU4eckn U3MEPEHHbLIX MPOLEHTUIEN NPUBEAEHb! B ABYX NOCMNEAHNX CTPOKaXx.

B.4 O6bsACHeHUe NOHATUI

B.41 KoadhuumeHT no3sbl chnukepa

Mogenvpyemoe 3HaqeHne O03bl privkepa Py g, 3aBUCUT OT MOLHOCTW KOPOTKOTO 3aMblKaHUA Pac4eTHOW CeTu
Sk fic v (ha3oBOro yrna nonHoOro CoNPoTMBNEHNs CeTn . [losa dnukepa Py, NpubnnantensHo o6paTHo NponopLUmo-
HanbHa Sy g, TOTAA Kak OTHOWeEHne mexay Py ge W Wy 3aBncnT oT Tuna BOY. CnegosaTernbHo, KOS(MMUUNEHT A03bl
thrmkepa ¢ (yi) u 3HaveHne Pg f; CBA3aAHBI APYT C APYrOM 3aBMCUMOCTbIO

Sh
Pst fic = c(Wk) - Skro’ (B.1)
rge S, — HOMUHanbHasi NoNHas MOWHOCTL BAY.
MoaTtomy, koadbdruneHT Jo3bl drmkepa ¢ (Y) paBeH
Sk fi
(k) = Potfic - —g— (8.2)
n

B.4.2 lWaroBbin koadchpuumeHT fo3bl thnukepa

AHanuTu4ecknii MeTog, onpeaerneHnst KpaTKOBPEMEHHON A03bl drMkepa Ha OCHOBE XapaKTEPUCTUKN M3MEHEHMUS
HanpsbKkeHvs u koadduruneHTa npusegenns yctaHoeneHd B FOCT P 51317.3.3. KoaddwmumeHT npvBegeHns ansi CTynex-
YyaTblX U3MEHEHUI HanpsKeHust paBeH eguHuue. [JJaHHbIi MeToa MCnonb3yeTcsl Ans onpeaeneHus WaroBoro kosdou-
uneHTa o3bl chnvkepa kr (y,) B HacTosiwem ctaHgapTe. LLaroeeiii koathduumneHT go3bl drivkepa onpegensercs Tak,
4YTOObI €r0 MOXHO ObINO B JanbHeLeM UCMONb30BaTh B BbIMUCIIEHUSIX 3KBUMBAIEHTHOIO Lara HanpsiKeHusl, BenuunHa
[03bl hnvkepa KOTOPOro COOTBETCTBYET BENUYMHE 03kl hrvKepa Npu onepaummn nepekrnoverms. [ns atoro ncnonb3ay-

10T chopmyny
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S
Omax = Kr (Wi) - Sk,;Tc -100, (B:3)

’

rae dpax — 9KBMBANEHTHbIW War HanpsbkeHusi, % HOMUHANbHOIO HaNPsHKEHUs!.
Ha ocHoBe aHanuTudeckoro Metoaa, yctaHoeneHHoro B FOCT P 51317.3.3, 3HaueHne 3KBMBANeHTHOro wara Ha-
npskenust dy,,, NO3BONAET ONpeAenuTb Bpemsl BOCNpUATUSA dnukepa f

=23 dpax2 (B.4)
[anee ¢ ncnonb3oBaHWem 3HAYEHUst BpEMEeHW BOCnpuaTUA crivkepa onpeaensiior 3Ha4eHWe KpaTKkoBpPeMEHHON
po3bl dnukepa no dopmyne

Zt 32
Pst fic = (Tf , (B.5)

roe Tp — nepuog HabnaeHus.
Mpn oauHouHOM BpemeHn BocnpuATUA chrivkepa I kpaTkoBpemeHHas [o3a gnumkepa Py g paBHa

f

Pst,fic =100 - kr (W) (B.6)

Sk, fic Tp
C vcnonb3oBaHneM JaHHOro pesyrnbTaTta WaroBbli koadduumeHT aosbl dnukepa ke (yy) MoxeT 6biTe onpeaeneH
no ¢opmyne

i) =150"s, (23] P (8.7)

)
Sk fic (Tp )Az

Bpems Habniogenus Tp B (B.7) npeactaenaeTt coboil ANUTeNnbHOCTb MOAENUMPYEMOro BPEMEHHOIO psiaa, C.

B.4.3 KoacpcbnuneHT nameHeHnst HanpaxeHnA

OTHOCUTENBHOE N3MEHEHNE HaNPsHXeHUA Au, BbI3BaHHOE onepaumen nepeknioveHnsa BIY, 3aBucnt o1 MowHOCTH
KOPOTKOrO 3aMbIKaHUS! PacyeTHOM ceTn Sy . U (ha3oBoro yrma nonHoro CONPOTUBNEHNs CETH . 3Hauenne Au npubnu-
31TenbHO 06paTHO NPONOPLMOHANBHO Sy £, TOFAA KaK OTHOLWEHNE Mexay Ay, 1 Y 0ByCNoBNeHo TeXHUYECKUMKU ocobeH-
HocTAMKn BBY. CnegosaTensHo, Ko3MMULUMEHT N3MeEHEHNsT HanpsxeHna k, (y,) onpeaensieTcs no dopmyne

S
Au = ky (Vi) - Sk’;ic : (B.8)

KoathpunumeHT nameHeHns HanpsikeHusi MOXHO onpegenuTe, noactaenss (B.8) mogenupoBaHHoe U3MeHeHue
HamMpsHKEHUs1 B CETU, UMEIOLLEH MOLWHOCTL KOPOTKOTO 3amMblKaHUsA pacyeTHon cetn Sy g,

Uy, — Usic min Sk #
ku(\Vk):‘/g flc,maxU fic,min g:c’ (B.9)
n

rae Ufic max M Usic, min — COOTBETCTBEHHO MakcvMarnbHOe U MUHMMAbHOE 3HayeHUsi MOAENVPOBAHHOIO W3MEHeHUs!
NVHENHOro HanpshxkeHust ugy(t) B pacyeTHOl ceTu.
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MpunoxeHue C
(cnpaBo4HoOe)

VlamepeHMe Hanps>xXeHUA, aKTUBHOW U peaKTI/IBHOI7I MOLWHOCTH

B HacTosiem NpunoxeHuy npuBeAeHbl PEKOMeHAALUN MO NOPSAKY BbIUMCIIEHNS HAMPSKEHWS!, aKTUBHOW U peak-
TUBHOW MOLLHOCTM, aKTUBHOIO U PEaKTUBHOIO TOKa A1l MPSMON NOCneAoBaTeNlIbHOCTM OCHOBHOWM YacToThl C UCMOb30Ba-
HUEM Pe3ynbTaToB U3MEPEHUS MIHOBEHHbIX 3HAYEHUIA HaMNpsKEHUA U TOKOB.

OcHoBaHve Ons NpeacTaBrneHnsl MOWHOCTM, TOKa U HanpsbKeHUsl UX MPSMbIM NOCMe40BaTENbHOCTSIM OCHOBHOM
4acToThl COCTOUT B TOM, YTO Takoe npeAcTaBrneHne obecneumBaeT YeTKoe ONnpeaereHne KoNnMYeCTBEHHbIX 3HAYEHWI, YTO
0COBEHHO BaXXHO ArNs CryYasi HECUMMETPUYHOW 3HepreTndeckol cuctemMbl. Kpome Toro, Heob6xoamMmo yuutbiBaTh crieay-
lowme o6CToATENBCTRA:

a) npsimasi NocreaoBaTeNbHOCTL OCHOBHOM YacTOThl CO34aeT KPYTAWMIA MOMEHT Bpawatowmxcst mawmH. ObpaT-
Hasi NocneaoBaTeNlbHOCTb U rApMOHWKU BbI3bIBAIOT NOTEPM;

b) BO MHOIMX crnyyasix ycTaHaBMMBalOT PEAKTUBHBIA TOK BMECTO PeakTUBHOW MolHOCTU. C ucnonb3oBaHneM npsi-
MOW MOCMeAoBaTeNbHOCT OCHOBHOM YacToThl MOXET OblTb ONpeaeneHa peakTMBHasl COCTaBMNSAOLWAsl TOKa B SIBHOW op-
Me. To e camoe OTHOCUTCS K onpedenenunio koaddnumneHtTa MOWHOCTH;

C) MHOTVE MOZENN SHEPreTUYECKNX CUCTEM UCMOIB3YIOT TONBKO NPSIMYI0 NOCIef0BaTeNbHOCTL OCHOBHOW YacTOThI.
MoaTomy, ANs ynpoLw,eHnsi NPOBEPKM NPOLLECCOB MOAENUPOBaHUS, N3MEPEHNS JOJKHbI ObiTb NpeACcTaBneHbl aHanormy-
HbIM o6pasom.

Ans naMepeHus HanpsbkeHWid U TOKOB NPSIMOI MOCINeAoBaTeNbHOCTU OCHOBHOM 4acToThl HEOOXOAMM MHOrOKa-
HanbHbIA perncTpaTtop AaHHbIX C BbICOKOM 4acToTOW BbIOOPKM (kak npaBuno, He MeHee 2 k'L Ha kaHan). AHarnoroBbli
bMNbTP, UCKNIOYAIOLWWIA NapasvTHOE HanoXeHWe CNeKTPOB {UNbTP HU3KMX YacToT), AOMKEH UMETb TY e YacTOTHYIO
XapaKTepUCTUKY Ha BCEX BXOAaX HaNpsikeHus U Toka Bo n3bexaHue chasosbix owmbok. bonee toro, npu paboueii yacto-
Te NOrpelwHoCcTb onpedenexnus amnnuTtyg, obycrnoeneHHas punbTPOM, UCKIIOYAOWMM Napa3uTHOE HanoXeHne ChnekT-
pOB, JoMmxHa ObITb NpeHebpexrMo mana.

Mocne namepeHns asHbIX HAaNPSHKEHUI W TOKOB cneayeTt BHavane BblMMCIUTL KO3dduumneHTsl Pypbe OCHOBHOWM
rapMoHvku 3a oguH nepuoa T (NpuBeaeHHan copmyna npumeHuma Ans HanpsikeHus u, dasbl a; gpyrve dasHble
HanNpPsPKEHNA U TOKM BbIMMCASIOT NoAo6HbIM e 0bpasom):

t
Ugcos =2 [ug(fycos(@nfit)at, (€.
t-T
2 t
Ugsin = % Jua O sin@rfitydt, (C.2)
t-T

rae f; — JacTtoTa OCHOBHOW rapMOHUKMW.
Hencreyowee 3HavyeHne (ha3oBOro HanNpPsPKEHMS OCHOBHOM 4acToThl onpegensior no gopmyne

gy = (C3)

BeKTOprIe KOMMOHEHTbI HarnpsHbKeHUA N Toka npﬂmoﬁ nocnegoBaTeribHOCTU OCHOBHOW 4acTOTbl BbIMUCNSIOT NO
cdopmynam:

Uty cos = % [2Ua,cos = Up cos — Ug,cos — V3 (uc,sin — ub,sin)]: (C.4)
Uty,sin = % [2Ua,sin ~ Up,sin = Uo,sin — V3 (Up,cos uc,oos)]1 (C.5)
its,c08 = 3 [2ia,cos = ib.cos — ic,cos — V3 lic.sin — ib,sin)] (C.6)
i1+,sin = % [2ia,sin ~ i sin = I, sin = V3 (i 05 — ic,cos)]- (C.7)

AKTMBHAs M peaKTUBHasi MOLHOCTH MPSIMOI NOCNEA0BaTENLHOCTU OCHOBHOM YaCcTOThl PABHBI COOTBETCTBEHHO:
P =3 ] + in M4, si (oX:}
* =5 U14,cos M+,cos + U1+, sin M4,sin > (C.8)
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Qu = % (U1+,cos ft4,sin — U14,sin i1+,cos)- (C.9)

A peiicTByloliee 3HaYeHUe MexXayda3HOro HanpsXkeHWsi NPAMON NOCIeA0BaTENbHOCTU OCHOBHOWM YacTOTbl PAaBHO

Uy = J%(U12+,sin + U12+,cos)- (C.10)

HencTByOWwme 3Ha4YE€HNA aKTUBHLIX U PEAKTUBHbIX TOKOB NPSIMOI NOCNeaoBaTernbHOCTM OCHOBHOM YacTOThl PaBHbI
COOTBETCTBEHHO:

P
Ipiy =—F=—,
P+ J§U1+ (C.11)
/Q1 = _Q1+ - C
H J§U1+ (C.12)

KoathdrumneHT MOLHOCTU NPAMON NOcneaosaTenbHOCTU OCHOBHOW 4acToThl paBeH
P 1+

COS Py = F——.
VP @, ©13

ﬂaHHble BblHUCNEHUA MOryT 6bITb npoeeaeHbl ¢ nOMOLULbIO Nporpammeol TabNUYHLIX BBIMMCNEHUIA UNK cneunanb-
HOW KOMIMbIOTEPHOWM Nporpammel. HoBble 3HAYeHUs1 peakTUBHOW U aKTUBHOW MOLWHOCTEN J0MKHbI 6blTh BbIYMCNEHDI, KaK
MWUHUMYM, OAUH Pa3 B TeYEeHUe Kaxxaoro 6asoBoro nepunoga ¢ ncnonb3oBaHnem nocnegHnx pe3ynbtatos M3M6peHVII7I.

47



rocT P 54418.21—2011

Mpunoxenue OA
(cnpaBou4HoOe)

CBeoeHUs 0 COOTBETCTBMU CCBINOYHbIX HaLMOHaNbHbIX CTaHAAPTOR
MeXxayHapogHbIM CTaHAapTaM, UCNONb30BaHHLIM B Ka4eCTBe CCbINOYHbIX
B NMpUMeHeHHOM MeXXayHapoaHOM cTaHaapTe

TabnuuyalA1

FOCT P 50397 — 92

OBGo3Ha4YeHue CCbINOYHOro CreneHb 0603Ha4YeHWe U HaUMeHOBaHUe
HaUWOHanNBLHOro ctaHjapTa CcOOoTBEeT- CCbINOYHOro MeXayHapoOdHOro craHgapra
Poccuiickoii depepavun CTBUA

[OCT P NCO 9000 — 2008 IDT MCO 9000:2005 «Cunctembl MeHegKMeHTa kadecTBa. OCHOBHblE NONoO-
KEHUs1 1 croBapby

FOCT P NCO/M3BK 17025 — 2006 IDT NCO/M3K 17025:2005 «Obwme TpeboBaHUA K KOMNETEHTHOCTU UCMbI-
TaTenbHbIX N KanMbpoBouHbIX nabopartopuiny

FOCT P 51237 — 98 — *

FOCT P 1983 — 2001 — *

FOCT P 7746 — 2001 — *

FOCT P 51317.3.3 — 2008 MOD | M3K 61000-3-3:2005 «3OnekTpomarHutHasi CoBMecTuMocTb. YacTb 3-3:

(M3K 61000-3-3:2005) Mpepenbl. OrpaHnyeHne NynbCaunin HANPSPKEHNA U MEPLAHUS B HU3KO-
BOJbTHbIX KOMMYHArbHbIX CUCTEMAX MMTaHMA AnsA o60pyaoBaHus ¢ Ho-
MUHarnbHbLIM TOKOM He Gonee 16 A Ha a3y n He nogsepraemoro obyc-
TIOBIEHHOMY COEAVMHEHWUIO»

FOCT P 51317.3.12 — 2006 MOD [ M3K 61000-3-12:2004 «3nekTpomarHutHas coBmecTumocTb. Yacts 3.

(M3K 61000-3-12:2004) Mpeaenwl. Pasgen 12. Mpegensl. MNMpegensl AN rapMoOHWUHYHBIX TOKOB,
reHepupyembix 06opyaoBaHueMm, cBs3aHHbIM C BbITOBBIMW HU3KOBONBT-
HbIMW CUCTEMAaMM C BXOOHbIM TOKOM 16 A 1 MeHbLUe nnu paeHbiM 75 A
Ha hasy»

FOCT P 51317.4.7 — 2008 MOD | M3K 61000-4-7:2008 «OnekrpomMarHuTHasti COBMECTUMOCTb. YacTb 4-7.

(M3K 61000-4-7:2003) MeToaukm ucnbiTaHuii 1 namepenuii. O6uiee pykoBOACTBO NO nU3Mepe-
HUAM 1 nNpubopam Ansi M3MepeHusl rapMOHUK U MPOMEXYTOUHBIX Fap-
MOHWK NS CUCTEM 3HEeProcHabXXeHWs1 U CBA3aHHOIo ¢ HUM 060pyaoBa-
HUA»

FOCT P 51317.4.15 — 99 MOD | M3K 61000-4-15:1997 «3nekTpomarHuTHasi COBMECTUMOCTb. YacTe 4.

(M3K 61000-4-15 — 97) MeTtoaukn ncneiTaHuin u namepenvin. Pasgen 15. ®nukepmeTtp. TexHu-
Yeckue ycrnoBusi Ha (hyHKUMOHanNbHbIE XapaKTePUCTUKN U KOHCTPYKUNIO»

FOCT P 51317.4.30 — 2008 MOD | M3K 61000-4-30:2008 «3nekTpoMarHuTHasi COBMecTuMocTb (IMC).

(M3K 61000-4-30:2008) Yactb 4-30. Texnuka vcneitaHmn v namepeHnin. Metoasl namepenui
nokasatenen KayecTBa 3NeKTPUHECKON 3HEPTUN»

FOCT 30372 — 95/ NEQ M3K 60050-161:1990 «MexayHapoaHbIlii 9neKTpoTEXHUHECKUI CroBapsb.

naBa 161: OnekTpoMarHnTHasi COBMECTUMOCTb»

COOTBETCTBUA CTAHAAPTOB!

IDT — naeHTUYHbIe CTaHOapThl;
MOD — moantcuumpoBaHHbie CTaHAapThl;
NEQ — HesKBMBaneHTHble CTaHAAapPThI.

* CoOTBETCTBYIOLLMIA MEXAYHAPOOHBIA CTaHAAPT OTCYTCTBYET.

MpumeyaHune— B HacTosAweii Tabnvue UCNONB30BaHbI Crieaylolme yenoBHble 0603Ha4YeHUs CTeneHu
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(]
(2]
(3]
[4]

(3]

M3K 60050-161:1990

MOK 61400-12-1:2005

MOK 62008:2005

M3K/TO 61000-3-6:2008

M3K/TO 61000-3-7:2008
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Bubnunorpadus

MexayHapoOHbIvi 3NeKTPOTEXHNYECKUIA crioBapb. [(Naea 161: OnekrpomarHmTHas co-
BMECTUMOCTb

Cuctembl TypboreHepaTopHble BeTpoBble. YacTb 12-1. MamepeHust xapakTepuctuk
MOLLHOCTU BETPOBLIX TYpOWH A NPOU3BOACTBA 3MEKTPOIHEPINM

Paboune xapakTepucTukM U MeToabl KannmbpoBKU cucteM cGopa LMdPOBbLIX AaHHbIX
M COOTBETCTBYIOWEE NporpaMMHoe obecneveHne

OnekTpomarHuTHasi coeMecTumocTb. YacTe 3-6. Mpeaensl. OueHka npegenos uany-
YeHUs1 A4Ns NOACOEANHEHUS] UCKAXKaIOWMX YCTAHOBOK K 3HEPreTUHECKMM CUCTEMaM
CpeaHero 1 BbICOKOIO U CBEPXBbICOKOrO HanpsiKeHust

OnekTpomarHuTHasi coeMecTumocTb. YacTe 3-7. Mpeaensl. OueHka npegenos uany-
YeHusl Ans NogcoeauHEHNs 3HaKoNepeMeHHbIX YCTAHOBOK K SHEPreTUHECKUM cucTe-
Mam CpeaHero U BbICOKOTO W CBEPXBLICOKOIO HamnpsikeHust
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YK 621.396/.397.4:006.354 OKC 27.180 302

KntoueBble cnoga: BeTpo3aneKkTpuieckaa yCtaHOBKa, 3NieKTpudecKkasa aHeprna, snektpudeckaa cetb, Ka4eCcTBO
3MNEKTPUYECKON SHEPTUN, SIEKTPOMarHUTHast COBMeCTUMOCTb, FapMOHUKN HAMPSDKEHWUS U TOKa, akTUBHAs MOLL-
HOCTb, peakTuBHad MOLHOCTb, BpeM4dA NOBTOPHOIo NOAKNHYEHUA, TOYKa o6u_|,ero npucoegmnHeHna
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