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TOCYJIAPCTBEHHBIN CTAHJAPT PECITYBJIMKH KA3BAXCTAH

CoBMeCTHMOCTh TEXHHYECKHX CPEACTB JIeKTPOMATHATHAS
OIr'PAHAYEHME KOJEBAHHAM HAIIPSIKEHUS U ®JIUKEPA, BBISBIBAEMBIX
TEXHAYECKUMHU CPEJICTBAMM C IIOTPEBJISIEMBIM TOKOM BOJIEE 16 A,

IHOAKJIIOYAEMBIMHA K HU3KOBOJbTHBIM CHCTEMAM
SJIEKTPOCHABXEHUA
HopMsI 1 MeTOIbI HCILITAHMIA

Jara BBeaennn 2012-07-01
1 O6n1acTs IpHMEHEHHS

Hacrosmmii cTaHAapT NpHMEHICTCS NPH OTPAHMYCHHH KONeOaHW HANpPKEHUA H
(GmMKepa W PacHpOCTpaHAETCA Ha JIIEKTPOTEXHWYECKOE, IEKTPOHHOE M PaJMO3TEKTPOHHOE
obopynoBanue (manee — Texaudeckue cpeactsa (TC) ¢ HOMHHANBHEIM HMOTPEGIAEMEIM TOKOM
Gomee 16 A (B oamoii (base)l), IpelHa3HAYCHHOE JUIS HOAKIIOYEHHA K HH3KOBOJBTHEIM
SIIEKTPUIECKUM CETAM DPAaCIPERCIMTENBHEIX CHCTEM JIICKTPOCHAOXKEeHUs O0MmEro Ha3HadeHUA
HOMUHAJILHEIM HalpsbkeHHEM (a3za — Helirpans 220 B.

Hacrosmuii cTaHAapT yCTaHABIMBACT HOPMBI KolleOaHMii HalpsbKeHHA, KOTOPEIE MOTYT
65iTb co3nanel TC? B DIEKTPHUCCKOI CETH IIPH HCIEITARAAX B PErIAMCHTHPOBAHHEIX YCIOBHSX,
YCTaHOBJIEHHBIX B [1].

UcnuTanus SBISIOTCA THIIOBHIMHM (WCIIBITAHWS ONHOTO HIIM HECKONBKHX 00pasuoB,
H3TOTOBJIEHHBIX B COOTBETCTBHH € TEXHWYECKUMH JIoKyMeHTaMH Ha TC KOHKpPETHOro BHIa,
AMEIOMMX MACHTUYHEIC XaPAKTCPHUCTUKH, C IENBI0 ITOATBEPAUTH COOTBETCTBHC TPeOOBAHHIM
HACTOSIIETr0 CTaHAApPTa).

Hacrosmmii CcraHmapT YCTAHABIHMBAECT TAKKEe OOBEM CBEACHWI, HEOOXOIMMBIX
MOCTABIIMKY SJIEKTPHYECKOH SHEpPruH, H3rOTOBUTENI0 WM morpeburemo anmsi ouenku TC,
SIBIFOLIETOCS HCTOYHUKOM KOJIeOaHM HalpsSHKEHHA B IEKTPUIECKON ceTH (CM. IIPWIOKEHHT A
u b).

ITPUMEYAHUWE Hopwms! ¢ukepa, yCTaHOBIIEHHBIE B HACTOAIIEM CTAHAAPTE, OCHOBAaHEl Ha CyOheKTHBHOMH
OLICHKE KECTKOCTU (IIMKepa, HaOMIOAaeMOTO MPH HCIOB30BAHMI JIaMIT HAKAIMBAHWA ¢ GHCTIHPATEHEIMA HUTAMHA
Hanpspkerriem 230 B 1 mommocteio 60 BT, BEI3BIBaEMOro kole0aHUAMH NMHTAIONMIETO HanpspkeHud. Jlns cucrem
3NICKTPOCHAGXKEHMS ¢ HOMUHANBHBIM HanpsxeHHeM (a3a — Heifrpans MeHee 220 B HOpMBI U cXeMa HCIBITATENBHOM
YCTaHOBKH HaXOJATCA Ha PaCCMOTPSHUH.

Paspemenne Ha moakmodeHne TC, Ha KOTOpble pacHpOCTPaHACTCA HACTOSIIHIA
CTaHJapT, K DJICKTPHUYECKOM CETH 3aBHCHT OT YPOBHEH momex, cosgasaeMblx TC, m ycioBwmit
Harpy3KH 3JIEKTpHIEeCKOM CeTH.

TIPUMEYAHUE s TC, TpeGyromux pa3pemieHns Ha MOAKITIOYCHHE K 3NEKTPUIECKOH CETH, BO3MOXHO
YCTaHOBNGHWE IHIIb oOmux TpeGoBaHMii K OLEHKE cO3faBacMBIX momeXx. IIpm 3tom coorBercrere TC

Hananue opunuannHoe

b Tpebosanus nacmoswjezo CMAHOAPMA PACKPOCMPAHAIOMCA HA mexnudeckue cpedcmea (TC) c
HOMUHANBHLIM nompebasemoim moxom bonee 75 A 6 o0HoU pase.
Hopmuvt  xonebanuii Hanpasicenus, co30aeaemvlx 8 anexmpuyeckoii cemu TC ¢ HoOMUHambHLIM
nompebnsemvim mokom He 6onee 16 A 8 oonoii aze, yemanoenenor 6 [1], TC ¢ nomunanvHuim nompebnsemoim
moxom Gonee 16 A, no ne 6onee 75 A 6 oonoti pazse CT PKI'OCT P 51317.3.11.
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TpeOOBaHMAM, YCTAHOBICHHHEIM B pasjiele 4 HACTOAINETO CTaHAAapTa, HE TapaHTHPYET BO3MOXHOCTb €r0o
DOAKMIOYCHUS K JNEKTPUIECKOd CETH BO BCEX CNyyadx, Tak KakK Harpy3ka J3IMEKTPHYCCKO CEeTH He NOIDKHA
IIPEBRINIATH OPESACIBHEIX 3HAUCHUIA, YCTAHOBICHHEIX M TpaHchopMaTopos, kabeneit u T. A. Meroas ouenku TC,
YCTaHOBJICHHBEIC B HACTOSAIICM CTaHAAPTE, MOTYT OBITH IPUMCHEHEI TAKKE I HICKIPOYCTAHOBOK NOTPEOUTENCH.

2 HopMmaTHBHBIE CCHLIKHA

Ja TpUMEeHeHHsA HACTOAIIEr0 CTaHAapTa HEOOXOAWUMBI ClIeAYyIOmHEe CCHUIOYHBIE
HOPMATUBHHIE JIOKYMEHTBI:

CT PK 1782-2008 DnexTpoMarHuTHas COBMECTUMOCTh TEXHHUECKUX CpeAcTB. TepMUHbI
U ONIpEICICHHUS.

CT PK T'OCT P 51317.3.11-2009 TI'CH PK. JOmekTpoMarHHTHas COBMECTHMOCTH
TEeXHUIECKUX cpeAcTB. OrpaHWYeHHs M3MEHCHUI HaupshkeHHA H (QIIMKepa B HU3KOBOJIBTHBIX
CHCTEMAX DIIEKTPOCHAOXEHHs OOmero Ha3HaYeHHsA. TeXHHYECKHe CPEACTBAa C MOTpeOIseMbIM
TOKOM He Gonee 75 A, MOJKIIIOYACMBIC K DICKTPUIECKOM CETH IPH ONPEIETICHHBIX YCIOBUAX.
HopMBI ¥ METOABI HCIIBITAHHIA.

T'OCT 13109 — 97 Omexrpmueckas dHeprua. COBMECTHMOCTh TEXHHYECKHX CPEICTB
3JIeKTpOMarHuTHas. HopMbl kadecTBa 3NIEKTPUYECKOH SHEPTHH B CHCTEMaX 3JIEKTPOCHAOXKEHHA
o61Iero Ha3HaYeHHUS.

IIPUMEYAHUE IIpu nome3oBaHMM HacTosmmMm CraHZapToM NejecooOpa3sHO INPOBEpPUTh JACHCTBHE
CCBUIOYHBIX CTaHAApPTOB MO €XETONHO H3JaBacMOMy HMH(GOPMAlLHOHHOMY YKA3aTeMI0 «YKasarelb HOPMaTHBHBIX
JOKYMEHTOB II0 CTaHAapTH3alMI» 110 COCTOSHMIO Ha TEKyIIMi rOA M COOTBETCTBYIOIMM €XEMECTIHO H3AaBACMBIM
MHPOPMAIMOHHEIM yKa3aTellsM, OIyOIIMKOBaHHEIM B TEKymIeM roay. EcCiM CCBUIOYHBIN JOKyMEHT 3aMEHEH
(u3meHeH), TO DNpH mnoib3oBaHMH HacroamuM CTaEAapTOM CHEAYET PYKOBOACTBOBATHCA 3aMEHECHHBIM
(u3MeHeHHBIM) AOKyMEHTOM. ECiIH CCHUIOYHEIH JOKyMEHT OTMeHeH 0e3 3aMeH, TO NOJIOXKEHHE, B KOTOPOM JaHa
CCBLIKA Ha HETO, IPUMCHACTCA B YACTH, HC 3aTPArMBAIONICH Ty CCHUIKY.

3 TepMuHEI U OTIpeXeJICHUS
B macrosmem crangapre npuMeneHsl Tepmunsl o CT PK 1782, TOCT 13109, [1].

4 Onenka TC

4.1 O6mue NoJI0KeHHAN

Meroap! OUEHKH (pHKkepa, BHI3BIBAEMOTO KOJEOAHHAMH HAMpPsOKEHHA SJEKTPOIHTaHUA
Pa3sIM9IHBIX BUIOB, YCTAHOBJICHSI B [1].

PexoMeHayerca no u mocne noakmodeHHs TC K 3eKkTpuueckoidl cetH oOmero
Ha3HAYCHHA, NPEACTABIIONIEro co0oif HOBYIO HAarpy3Ky, KPHTHYHYIO IO OTHOIICHHIO K
CO3MaHHI0 TOMEX B CETH, NPOBECTH H3MEPEHHA IMOKa3aTelell KadecTBa SJIEKTPHIECKOH
sueprau’.

TC, mogximodaeMoe K 3IMEKTPUUECKOH CEeTH, JOJDKHO COOTBETCTBOBAaTh HOMHHAIBHOMY
HaNpPsHKEHHIO (a3a — HeHTpaIs.

4.2 Ceenenusi, npeaocTaBjiseMble NOTPeGHTENAM

Ecnn notpeburemo HEOOXOOMMO NOMKIIIOYHTH K JJIEKTPUYECKOH CeTH obmero
HazgadeHus TC, mpexacTaBiLmomee coGol 3HAUYUTENBHYIO Harpy3Ky, OH JOJDKEH IO 3alpocy
OpraHM3allid — IIOCTABINMKA OJJIEKTPHYECKOH SHEPrHM IIPEROCTaBUTL CBEACHHSA, JAIOMIUC
BO3MOXKHOCTh OLEHHTh YPOBHH IIOM€X, KOTOpHE MOryT OHITh co3#aHH JaHHEIM TC B

D Ilokasarerm # HOPMBI KayeCTBa JIEKTPHUECKOH OSHEPIMH B OIEKTPUUECKMX CETSX CHCTEM
3IeKTpocHa6xeHud obmero HaznaucHus ycranoBneHsl B 'OCT 13109
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3NEKTPUIECKOH CeTH. DTH CBEJCHHUS MOTYT OBITH IPEAOCTABICHHI I[yTEM OTBETa Ha BOIPOCEHI,
yKa3aHHBIE B BOIIPOCHHKE, (hopMa KOTOpOTo IIPHBEZEHA B IIPHIIOKEHUHN A.

4.3 CBenenns, NpeAOCTABIAEMbIE IOCTABIINKOM JIeKTPHIECKOI JHEPrHH
IMocTaBmMK SICKTPUYECKOH SHEPIMM MOXET IO 3alpocy M IPH HEOoOXOAMMOCTH
OpPEROCTaBUTH CBEJCHUA, IPUBEACHHEIC B IPUIOKCHNH b.

4.4 CBenenns, NpeAOCTABIEMbIE H3TOTOBHTEIEM

Ecnmu TC coorBercrByer TpeGoBanusaM [l], HM3roToBUTENHh HOIDKEH YKa3aTb 3TO B
SKCIUTyaTalMOHHEIX JokyMeHTax Ha TC xomkperHoro Bupa. Jns TC, coorBercTByIOmmX
TpeGoBanmsM [1], B MpOBEAECHMH KAaKHX-THOO MEPONPHATHI IIPHM MOJKIIOYEHHH K
JIEKTPUYECKON CETH HET HEOOXOIHMMOCTH.

Ecnu HOMuHanbHEI noTpebmsemsnii Tok TC mpesbimraer 75 A, crexyer BHIIIONHWTH
MIPOIETyPEI OLICHKH, YCTaHOBICHHEIE B 4.7.

IIPUMEYAHUE AnroputM ONCHKM KOneOaHuWii HampsokcHMs H (¢ivKepa, Bhi3hBacMbx TC,
MOAKITIOYaEMBIMA K HA3KOBOJIBTHEIM CHCTEMaM 3IEKTPOCHA0KEHNA, IIPHBE/CH B PIUTOKEEHH .

4.5 Ilponexypsl H3MepeHnii P THIOBBIX HenbITanuax TC

JUts Toro, 9T00RI IO pe3yIbTaTaM TUIIOBRIX HCILITAHMH ONPEACIMTh YPOBHHA KoleGaHui
HampsbkeHAS ¥ (uukepa, BbeeBaeMEIX TC, NOAKIMIOYaEMBEIM K OJICKTPHUYCCKOH CETH,
HEOOXOIMMO TPUMCHATH BCIOMOTATCIBLHEIC BCIWYMHE, HpuBcacHHEE B 4.5.1 — 4.5.3,
MOJCTPOYHEIC HHEKCH K KOTOPhIM YKa3aHEHI B Tabmume 1.

Taomauna 1 — 3nayeHust NOACTPOIHLIX HHACKCOB

HHgexc 3HaueHNe HHAEKCA Ipamenenne
sys CucremHOE Zsys— MOZYJIb TIOJTHOTO COIPOTHBIICHHS SICKTPHIECKOH
CETH, K KOTOPO# MOjkeT 6bITh moakmodcHo TC
ref Cranpapraoe Z;ef — MOJYJIb CTAHJAPTHOI'O [IOJIHOIO COIPOTHBIICHHUS
* HchsITaTensHoe Wi | Z — MOAYIb TIOJTHOTO COMPOTHBIECHHA HCIBITATENBHOM
pacderHOE YCTaHOBKH, B KOTOPOH OCYINECCTBIACTCS HCIILITAHNUA HA
3MHCCHIO IOMEX

4.5.1 MUcnpiTaTelIbHOE NOJHOE CONPOTHBIICHHE z

Jina TC ¢ HoMHHATBHBIM TOTpebIsieMBIM TOKOM He 6oitee 16 A HCIHTATENBHOE MONHOE
CONPOTHRICHAE Z JOIDKHO GHITH PABHEIM CTAHIAPTHOMY TIONHOMY CONPOTHBICHHIO Zrer (CM.
[1], pucyHrok 1).

Js TC ¢ HoMuHAIBHEIM TOTPE6IIEMBIM TOKOM 60ne§ 16 A momyckaercs IpUMEHEHHE
IPY ACIEITAHASAX UCIHITATENHHOTO HOIHOTO COMPOTHBICHHS Z MEHEee Zyes .

JU1s onpeselneHAs ONTHMAILHOTO 3HAYEHHA HMCIHITATENHHOTO ITOJHOTO COIPOTHBICHHA
Z" Heo6GXOIMMO BBIIIOTHEHHE BYX YCIOBHIA:

- OTHOCHTEIBbHOS Hajende Hanpsokenusd AU, BEI3eIBaeMoe HCIBITYeMBEIM TC, TOIDKHO
OBITE B IIpepenax ot 3 % 10 5 % HCnHTaTeIbHOTO HAUPSDKCHHS 3eKTPOIIUTAHHA;

- OTHONICHMC MHIYKTHBHOM W aktuBHOM cocrasmmiommx Z (X / R') momxkso
HaxoauThcsa B mpexenax ot 0,5 mo 0,75, T.e. COOTBETCTBOBaTh OTHOIIEHHIO COCTaBJIAIONIMX
CTaHJAPTHOT'O IIOJHOTO CONPOTHBICHUA Zref .

IIPUMEYAHUE OrtHocurensHoe 3HadeHue nNageHus HaupsxeHus AU B mpexemax or 3% mo 5%
HCTBITATEPHOTO HANPMDKSHAS TapaHTHPYeT, 9T0 OTHOCHTENBHEIE H3MEHEHHS MOTpe0NdeMoro ToKa Ipu
noxxmogetuu TC K peansHOH dIeKTpHIECKOi ceTH OyAyT MpHOIA3ATENHHO TAKUMH )K€, KakK H IPH MOIKTIOYEHAH
TC x uchBITaTeNHEHON YCTAaHOBKE.
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4.5.2 McobITAHAS NPEAMEHHATEIbLHO K z

HcneiTanus opoBogAr ¢ TIpUMEHCHHEM HCIBITATENbHOH YCTAaHOBKH IIO [1], C 3aMeHOM
IOJIHOTO CONPOTHBICHUA Z.sBa Z . Onpenensior 3HA9CHUSA JETHPEX BETHIHH: dc d,mlx N Pst "
P, " (oM. [1]).

4. 5. 3 Pacuerhbl IPUMEHHTEIBHO K Zes

Ecimm ucneITaTeNIbHOE TOTHOE COMPOTHBIICHHE Z’ ommaaercs ot CTaHAAPTHOTO IOJHOTO
COIPOTHBICHHA Zrer, CICAYET IEPECINTATh H3MEPEHHBIC 3HAYCHHAA 110 popMyIiaM:

de= dc (Zreﬂlz ); )
drvax= Ay (Zeet/Z'); )]
Pst_ Pst (Zreﬂlz ) (3)

=Py (Zwei/Z') @

ITomyueHnsle B pe3ynbTaTe BHIIOMIHEHHBIX pacuyeToB 3Ha4eHHA dc, dmax, Pst U Py OymyT
PaBHBI 3HAYCHUAM, HONYUCHHBHIM NPH H3MEPEHHAX C HCIONH30BAHMEM CTAHJAPTHOTO IOJIHOTO
COIIPOTUBICHUA Zrer.

4.6 Onenka TC ¢ HOMHHATBLHBIM NOTPedIAEMbIM TOKOM He foslee 75 A yka3aHus B
IKCILTYATAIIHOHHBIX JJOKYMEHTAX

Onerka TC ¢ HOMHUHAIBEHEIM MOTpeOeMEIM TokoM Gomee 16 A, Ho He Gomee 75 A,
OIpe/ielicHHe MaKCHMAJIBHO IOIYCTHMOTO IOJIHOTO CONPOTHBIICHHA SJICKTPHICCKOH CETH H
MHUHUMAIBHO JONYCTHMOW 3asBJICHHOH OSKCIUIyaTallMOHHON HAarpy3kH IO TOKY, a TakKxke
yka3aHus B SKCILTyaTallHOHHEIX JOKyMeHTax — B cooTBercTBuM ¢ CT PKI'OCT P 51317.3.11.

4.7 Onenxa TC ¢ HoMHHAIBLHBLIM NOTPe0IAEMELIM TOKOM OoJiee 75 A

IIpu pemerun Bompoca o moaxmodeHuMH TC ¢ HOMMHAILHBEIM TOTPEOISEMBIM TOKOM
6omee 75 A K 3neKTpUMECKO# ceTH O0meEro Ha3HAYCHHSA PEKOMEHAYETCH MPOBECTH JCTATHHEIHA
aHAJIN3 CUCTEMBI AJICKTPOCHAOKECHHUS.

Cnenmyer Taioke OLCHUTH yPOBHM KolleOaHui HanpspkeHus H (umkepa, Be3bBaeMBIX TC
IpY PEATHHOM IIOJTHOM COIPOTHBIICHHM CHCTEMBI JIIEKTPOCHA0KEHHS.

ITpu atom pexomernayercs, 4To6s1 TC oTBedaro HopmaM s de ¥ dmax, YCTAHOBICHHEIM
B[1].

Hopwms! Py u P, nnst yxazaauex TC paccuMTEIBAIOT IO GopMynaM:
Py= (SUSw)"?, ®)

rae Si — NoNHas HOMHUHANIbHAas MOIIHOCTh Harpy3Ku, IOAKII0OGaeMO# K AIIEKTpHIecKo#t
CeTH;

Str - TONHas HOMHHAJBHASA MOIMHOCTh IMTAIOMEro TpaHcdopMmaropa cpemHero /
BBICOKOT'O HATIPSDKECHUA.

ITPUMEYAHUE 1 3nauchue Py nomwkHo 65T B mpeaenax ot 0,6 mo 1,0.
TIPUMEYAHUE 2 PaccuuranHoe 3HadeHue Py MeHee 0,6 npurnMaroT paBHEM 0,6.

P, = 0,65 P )

ITPUMEYAHUE Hopwmsl, ykasansasie 1is TC ¢ HOMHHATLHEIM NTOTPe6IIeMEIM TOKOM Gonee 75 A, HOCAT
PEKOMEHNATENBHEIM XapaKTep, Tak Kak NP aHalM3¢ CHCTEMB! SIEKTPOCHAOXKEHMA cleayeT YIUTHIBATH YPOBEHE
®nukepa B BNEKTPUYECKOH CETH CPEHHETO HANpSKEHAA M YpPOBEHb JIIEKTPOMArHHTHOH COBMECTHMOCTH
HU3KOBOJIBTHOM pacipeenTelbHOM SIEKTPIIECKOM CETH B YACTH KolIe0aHwMi HaITpsDKeHUS.
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IIpnnoxenne A
(unghopmayuonnoe)

@opma peKOMEHAYEMOT0 BONPOCHUKA JiUIs MOTpefuTes

Ecmu o nogxmodennsa TC Kk HU3KOBOJIBTHOH PaCIIpeACTUTENbHOM AIEKTPUIECKON CETH
HEOOXOAMMO CIENUAIBHOE paspelieHHe, IOTPEOUTENI0 MIM €r0  YNOJHOMOYCHHOMY
OpPEACTABATEIIO IIPH MOHTAXE YCTAHOBKH CIIEAYET OTBETUTE HAa YKa3aHHBIEC HUXKE BOIIPOCHL.

OTBeTH Ha BOIPOCEI CIEAYET NIPEAOCTaBHTE ITOCTABIHMKY JJIEKTPUIECKOH SHEPTUM AJS
HCKITIOYEHMs BO3MOXHEIX ITpobIieM, CBA3aHHEIX C IpHOOpeTeHHeM U ycranoBkoit TC.

A.1 OcnoBHoe HazHauenne TC

Kparkoe omucanue TC

Tun TC ¢ ykazaHneM MeXaHMYECKUX M TEPMHYESCKHX XapaKTEPUCTHK (eclH yka3aHHbIE
XapaKTEPUCTHKH OKA3LIBAIOT BIUSHUE Ha MIOAKITIOYCHHUE K SIEKTPUUESCKOI CETH).

A.2 Dnexrpnyeckne xapakrepuctuku TC
A.2.1 HoMHHaILHbIE 3HAYEHHS

HanpsxeHue B)
Yucmo das

HoMmunaanpHas nojHasA MOITHOCTh (kBA)
Koatddrmment MonHocT!

ITyckoBoit TOK (A)
KoaddunueHT MOITHOCTH IpH ITyCKE

HauGorsniasi MOIIHOCTG 3IEKTPUIESCKOTO JBHTATENS (xB1)
HauGoupinas KOMMyTHpYEMas TEIIOBas Harpy3ka (xBT)
HauboubImas eMKOCTHAS Harpy3ka (xBap)
MakcumanbHOE JOIyCTHMOE IOTHOE CONPOTUBIICHHE (Om)
DIICKTPUYCCKOH CeTH IPU MOAKIIOYECHHH

Crmemyer Taloke yKa3aThb HAaWBHICIIME 3HAYCHHS CO3JABACMEIX TapMOHHYECKHX
COCTaBIIIOMMX TOKA B aMIIepax (Iyid KaxIoi rapMoHHIecKoii cocrapipmomeif). [Ipn murednbx
Harpy3Kax B yKa3aHHBIX CBEICHHIX HET HEOOXOAMMOCTH.

A.2.2 Biaanue HA Ka4eCTBO YIeKTpHIecKoii JHepran

Cnenyer yxa3aTth Takke Apyrue xapakrepucTuku TC, cnocoOHBIC OKa3aTh BIHSHHE Ha
Ka4eCTBO NEKTPAIECKOM IHEPTUH, B JACTHOCTH:

a) Co3spaer 1 TC 3pa9nTENbHEIE IOMEXH B Ha/mer
3JIEKTPHIECKO# CETH B BUAC NIEPEXOIHBIX

porneccon?

6) Cozgaer mu TC HECHMMETPHIO HATIPSHKCHUINA? Ha/uer
B) Co3gaer mu TC nOCTOSIHHEIE COCTABIIAIONIAC B Ha/ner
INeKTpHIecKoi ceTn?

r) Co3paet mu TC UMITyTECHBIE IIOMEXH, CBA3aHHEIC Ha/ner
¢ mponeccaMi KOMMYTAITHH WIH CIBUT MOMEHTOB

TICPECCICHUS HAIPSHKCHACM HIH TOKOM HYIICBOTO

ypoBHA?

1) Coszpact 1m TC rapMOHHAYECKHE COCTaBISIONMC Ja/mer
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WIH COCTaBJIIONINE Ha 9aCTOTaX, HE CBA3aHHEIX C
YaCTOTOH AEKTpHYECKOM ceTh?

SHEPrHIO B 3JICKTpHICCKOH ceTn?

¢) Umxkextupyer 11 TC B 3ICKTPHIECKYIO CETh Ha/mer
Kakue- MO0 CHUTHAIH Ha JIOOBIX 9acTOTax I

nenei mepeaads CHrHAIOB?

k) Cioco6uo i TC reHepupoBaTh ANEKTPHIECKYIO Ha/uer

A.3 PaGoumii mupxa

Ecmu TC mpeacraBisger coboi NEpeMEHHYIO Harpy3Ky, TO CeAyeT yKa3aTh OOIwuid
XapakTep H3MEHEHMs Harpy3ku (HampuMep CHHYCOMJANBHBIA WIHM CTYNEHYaTHI) M ero

mapamMeTpsl (HanpuMep IIyOHHY H 9aCTOTY BO3HHKHOBEHHA).

Crefyer Taioke IpHBECTH JIIO0YI0 HHGOpMAIHIO 0 3HAYECHUAX U3MEHEHHM HATPY3KH ISt

OLCHKH BO3MOXXHEIX ITOMEX B 3JICI(TPPI‘ICCKOﬁ CCTH, HAIIpUMED:

PaGotaer i dNeKTpUIECKHH ABHTATEND C
TOCTOAHHEIM HJIM TEPEMEHHBIM MOMEHTOM

Ja/aer

Ecnu MOMEHT ABHTATENIA H3MEHACTCS, 9aCTOTa
H3MCHCHHI MOMCHTA

(Tw)

Yucno mycKoB 3IEKTPAIECKOTO JBATATEIIA B ACHE (B
9ac)

MakcHMaIbHAas Harpy3Ka SICKTPAIECKOTO JBUTATENS

(xBA)

Ko3¢¢puuueHT MOIIHOCTH IIPA MAKCHMAJIBHO#M
Harpyske

JUmMTensHOCTE paboThl IPH MAKCHMAILHOM HArpy3Ke

MunuMabHas Harpyska 3JICKTPHYCCKOr0 ABUTATEIIA

(xBA)

Koa¢ddpuumeHT MOIIHOCTH IIPH MHUHUMAJIEHOM
Harpyske

JUmMTenbHOCTS PaboThl IPH MUHAMATBHOW Harpy3Ke

TumigHas 9acToTa H3MEHEHU Harpy3Kd

BpeMst cyTOK, B KOTOpO€ OCYIIECTBIAETCS
KOMMYTallH, IyCKH SIEKTPHYECKUX JIBUTATENEH,
HW3MEHECHUS Harpy3KU

Bup yrpaBieHus noTpebiI1eMoii MOITHOCTHIO

Croco6 perymmpoBaHus CKOPOCTH JBUTATCIIA
(mokasareny i1 OLICHKH cnocoba peryaupoBaHus)

A.4 Orpagnvenue nomMex

Crenyet yka3aTh MEpEI, HPHHATHIC 71 OTPaHHYICHUS TOMEX, co3aaBaeMeix TC.

A.5 CooTBeTCTBHE CTAHJAPTAM

Hsrotosurens TC MoxeT mpHBecTH 0003Ha9eHA CTaHAAPTOB, OTHOCSIHXCA K AMICCHH
MOMEX H yCTOHYHBOCTH K IIOMEXaM, TpeOOBaHHAM KOTOPHIX cooTBeTcTBYeT TC.
IIpu 3ampoce MOTYT GBITH Talkke NPHIOKEHE! KOIMK MPOTOKOJIOB HCIBITAHMIA.

A.6 CBenennsi 0 BBOJE B HIKCILTYATAIMIO aHAJIOTHYHBIX TC

ITotpeOuTens MOXET yKa3aTh CBEAECHHS O paHee BBEJCHHEIX B OKCIUIyaTaIHIo
yCTaHOBKaX, Cofiepkalnx yKasaHHbIe TC. Takue cBeICHHA MOXKET NPENOCTABUTH H3TOTOBHTEND

TC.
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IIpuniaoxenne b
(unghopmayuonnoe)

CBenenns, npeJocTaBiseMble NOCTABIIMKOM IEKTPHIECKO#H IHepran

Ecmu ms noaxmoderns TC k HU3KOBOJIBTHOH pacHpeNeHTeNIHON dIIeKTpAIECKOM CeTH
HE0OX0MMO HOIYYCHHE CHENHANLHOrO PAa3speNICHN, TO MOCTABOMKY 3IEKTPUICCKOH SHEPIHH
cIleAyeT IOATOTOBATH CBECHHUS, Kacalouecs ycloBrii noaxmodenus TC.

OTH CBEICHHA CICAYET NPE/IOCTABHTE TIOTPEOMTENIO H €ro  YIOJHOMOYCHHOMY
NPEACTABHTENI0O NPH MOHTaXE YCTAHOBKH, YTOOB HMCKIIOYHTH BO3MOXKHEIE IPOOIEMEL,
CBs3aHHEIC ¢ pHOOpeTeHneM U ycranoBkoit TC.

Vka3aHHEIE CBEZICHHA JOIDKHBI COAEPKAT:

- paBHJIa, IPAMEHAEMBIC IIOCTABIIUKOM IEKTPHICCKOH sHeprum npH noakmodcHma TC
K DJIeKTPHYECKOH CETH, B TOM YHCIE IPHMEHAEMBIE CTAHAaPTH;

- momHoe comporueiaeHue (R + jX), OM, snekTpmaeckoifl ceTH Ha 3aKHAMAX JUIA
HOIKITIOYEHHA OTPeOHTENA IIPH HOPMATHHBIX YCIOBHAX SKCIUTyaTalluy CETH;

- momuoe compotuBienue (R + jX), OM, 3IexTpudeckoit ceT B TOUke OOMmIEro
OOAKTIOUEHHA C JPYTMMHM TOTpeOHMTENSMH, €CIM €ro 3HAaYCHHE OTIMYAcTCAd OT IIOJHOTO
COIPOTHBIICHHA, YKA3aHHOTO BHIIIIE:

- mo6Ble YCIOBHA, KOTOpBEIE HEOOXOAMMO IPHUHATH BO BHEMaHUE IpH noaxmodeHun TC,
HaIpHUMep CYIMIECTBYIOMMI YPOBEHb IIOMEX B SIICKTPHIECKOH CCTH:

- CTOMMOCTh MCPONPHATHH 10 COBEPHICHCTBOBAHMIO SICKTPHYECKOH  CeTH,
HeoOXOAUMEIX JUI1 obecIedeH s BO3MOXHOCTH nogkmodenus TC.
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Ilpunoxenne B
(ungpopmayuonnoe)

O0bsicHenns TpeGoBanmid

B. 1 O6bsicHenne TpeboBanmii 4.5.1

IIpu oTHOCHTENHHOM HajicHMW HampsokeHHs IpH nojkmodeHuit TC K uCHHTaTeNLHOH
ycraHoBKke B mpefenax oT 3 % 10 5 % HCIBITaTeNbHOrO HanpspkeHHs Oyner obecredeHa
SKBHBAICHTHOCTh OTHOCHTCIBHEIX HM3MCHECHHMH HOTPe0IsIeMOro TOKa IpH IPOBEIACHHUH
WCIBITAaHUH U IIPH NOAKIIOYEHHH K peallbHOM 3NEKTPHYECKOM CETH.

B. 2 O6bsicHeHHne TpeGoBanmii 4.7

Js rapMOHHYECKUX COCTaBIIOMMX HMOTPeOIIeMOro Toka Wi (IHKepa TOIYCTHMBINA
YpOBeHb M3MEHEHHH HampshkeHms, co3faBaeMbIx TC B cucTeMe 3NIeKTpOCHA0KEHHA, JOJDKEH B
o0meM ciydae, CHMXKATHCS IIPH YMEHBIICHHWH IIONHOTO CONPOTHBICHHS CHCTEMBI, TaK Kak
BO3pacTaeT YUCIIO0 MOTpeOuTeNnei, CO3NAI0MMX OMEXH M HCILITHIBAIOIINX HX BO3AEHCTBHE.

OpnHako TOYHBIE COBIAZEHWS BO BPEMEHM IIOMEX, PEACTABIAIOMKX CO0O0H M3MEHEHUA
HalpsOKEHNS, MaIOBEPOATHO, MOCKONBKY JBa M3MCHCHHS HANPKCHHS, BPEMEHHOH HHTEpBal
MEXIy KOTOPEIMH COCTaBIIIET BCETO 1 C yIKE CIEAYET pacCMAaTPHBATh KaK OTACIBHBIC SBICHHUA.
Hampumep, ManoBeposSTCH ONHOBPEMEHHEIM 3ayCK JABYX HECBA3AHHRIX OSJICKTPUIECKUX
IBUTaTeNell ¢ CyMMHMpOBaHHEM MaJeHW HalpsokeHHA. Ilo3TOMy OOMycTHMEBIC 3HAYCHHA
OTHOCHUTEIBHEIX U3MEHEHHI HalpsDKeHUs, BbI3biBaeMEIX TC, He JOIDKHEI 3aBHCETH OT MOJHOTO
COIIPOTHBICHHS 3IEKTPHIECKOH CETH.

CreoBaTeNnsHO, OTHOCHTENbHBIE N3MEHEHMs HanpsDkeHud d; 4 dpax BO BpeMa paboTEI
TC npu moGOM IONHOM COIpPOTHBICHHH CETH JNOIDKHHL OHITh OrpaHWYEHBI NpeNebHBIMH
3HAYEHUSMU, YCTAHOBJICHHEIMY B [1], pasgen 5, 9To yuTeHO B 4.7 HaCTOAMETO CTAHAPTA.

Opnaxo 3HageHus BenwunH Py u Py B crucreMax 3nexTpocHabXeHHs ¢ HU3KHM ITOJHEIM
COIPOTHBICHUEM Zgys IOMKHEI OBITh MEHEE COOTBETCTBYIOIMX HOPM /UL CTaHAAPTHOTO
HONHOTO COIPOTHBICHUS JIEKTPUICCKOH CETH Zrr. 3TO OOYCIOBICHO PACIIAPSHHACM 3OHEI
BmsHua TC ¢ DorpebmieMbIM TOokoM, NpeBbimmairomuMm 16 A. Hampumep, usMeHeHms
HalpsOKEHUd, BHI3BaHHBIE KpymHoraGaputHelM TC, DOIKIIOYEHHBIM B HEHNOCPEIACTBEHHOMH
6mmM3ocTH K IMTAOIEMy TpaHc(opMaTropy, OKa3bIBAalOT BIMAHME B Oonbmieii obmacTu, deM
HM3MEHEHMS HaIpsDKeHus, BhI3BaHHEIE TC ¢ HOMMHATLHEIM MOTpeOIIeMBIM TokoM 16 A.

C yBemnyeHweM 00IacTH BIMSHHUS BO3PACTAaCT BEPOATHOCTh KONEOAHMH HATPSDKEHMUS,
BEI3BaHHEIX paborod pasmuuaex TC. CremoBarellbHO, 0OpM [OHMKEHHH IIOJHOTO
CONPOTHBIICHUA CHCTEMBI BIEKTPOCHaOXEHMS Zgys NOMYCTHMEIC 3HadeHUA Py u P, HOmXHEI
TalOKe TOHMKAThCA.

Onenka TC ¢ noTpebiseMbIM TOKOM, HE NPEBHIMIAIOMMM 75 A, MOXET OBITH TIPOBCICHA
6e3 3HaHMSA TapaMeTPOB ANMEKTPUUECKON CETH, K KOTOPOi JOIKHO GBITH HOAKIIOUEHO yKa3aHHOE
TC. PesynvraTrom onenku TC sBISETCS MaKCHMaIbHOE 3HAYCHUC MOJHOTO COMPOTHBIICHHUS
3IEKTPUYECKOH ceTH, mo3Bosomee nposecty noakmodenue TC. [TocTaBOuK 3IeKTPHIECKOM
SHEPI'HH JOIDKEH IIPOBEPUTH BHIIIOIHEHHE STOTO YCIOBHS.

TC ¢ notpebisieMbIM TokOM Goree 75 A, Kak IpaBUIIO, ONpeeNseT 3HadeHue (IuKepa B
cucreMe snekTpocHaOkeHms. IlosToMy mpu pemeHun Bompoca o moakiaodeHnd TC
Heo0XO0IMMO 3HaTh NTapaMeTPhl CUCTEMEI DIEKTPOCHAGKEHM.

IIpuBenennniit B 4.7 merox onenku TC ocHOBaH Ha ciemyronieM noaxoae. CIUTarOT, 9TO
ypoBeHb 3MuccuM nioMex oT TC monHo# HOMHHAIBHOM MOITHOCTBIO S MOXKET YBEIMIMBATHCA
IO Mepe TOro, Kak 3HaueHHe Sy npuOnmkaeTcd K MONHONH HOMHHAIBHOH MONIHOCTH STR
TpaHchopMaTopa CpeIHEro/BEICOKOTO HalpPsDKEHUA, K KOTOPOMY HOJAKITIOUEHA 3IeKTpUYecKas
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cerb, muraromas TC. Ecim TC motpeGiser BCIO MOMHOCTh IHTaromero Tpanchopmaropa,
KpaTKoBpeMeHHas 103a ¢mkepa Py, BesbiBaemoro ykazaHEBIM TC, HoIbkHa GBITE paBHa 1.
®@opmynst (5) u (6) COOTBETCTBYIOT YKa3aHHOMY HOIXOAY M YJHTHIBAIOT KyOHUECCKMI
3aKOH (hIIHKepa.
CymMma MoOmHOCTEH BCex HArpy30K HE JOJDKHA NPEBBHINATh MONHOH HOMHHAILHOH
MOIHOCTH TpaHchopMaTopa, T.€.:

2., 8/8m)=1 (B.1)

O6muit ypoBeHb (piMKepa, BHI3BaHHBIA BCEMH Harpy3kaMH, HE JOJDKCH IIPEBHINATH
YCTaHOBIICHHOH HOPMEI Py,

@) =1 ®2)

Brpaxenns (B.1) u (B.2) cnpaseamss npu Py = (S, / Str)'?, xak ykazano B 4. 7.

W3 seipaxenuu (5) u (6) ciemyer, 9TO ycTaHaBimdBaTh HOpMY Py menee 0,6 et
HEOOXOJMMOCTH, TaK Kak oTHomeHHe S; / Str cooTBercTByromee HopMme Py pasnoit 0,6
COCTaBJISIET 0,63 =0,216.
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punnoxenne I'

(ungpopmayuonnoe)

AJIropuT™ OLIEHKH KoJ1e6annii Hanpsuxenus U ¢gnkepa, Be3biBaeMbix TC
NOAKIIYAeMBbIMH K HU3KOBOJILTHBIM CHCTEMaM 3JIEKTPOCHA0KeHMs

HomuHanbHb!# naTpeBnremMbi

HomurHaneHeIi NoTpebrsemMbm

HomwHanbHbii noTpeGnAsmbiv

Tok TC He Gonea 16 A 1-3: :g g:ﬁ:: .{158 :‘ 7ok TC Gones 75 A
i ¥y Y
CT PK MyHxm 4.7
1| roCT P ”“""g':“:f"
31317.3.11 emaHcapma
Y ¥y Y
MCnbiTaH s ¢ NPUMEHEHAEM WCREITHMA € NPMMEHEHHEM AHAnK3 CHCTEMB! S1OKTRO-
Z 7+ CHabXBHUA,

¥y

4

WVsmepeHva sanvumH
dc- dmax' Psr- Py

V3MepaHuA BETUSIH
* * & N
5! dmax- P st Plf

¥

\

Oueka TC ¢ yueTOM peans-
HOTO IONHOMD CONPOTHRNEHUA
cUCTEMb,

FipcBepka COOTRETCTBUA BO-
TINMAH:

;. gy — HOPMBM, YCTHOB-
nenveM B |1];
Py, Py ~ HopMam, yCTanoB-

NOHHDIM B TyHKME 4.7 Hacmon-
w620 cmandapma

Briuucnesve senuuuH
dc' dmlx' P, st Ptt

) 4

MpoBapKa COOTRATCTEHR

BEANUMAH O, Oy Pop Py

HOPMaM, YCTAHORMOHHBIM
B (1]

Mpoeepka COOTBETCTRUS

BANWYMH By dass Pop Py
HOPMaM, YCTRROBMBHHBIM

B
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TIpunaoxenune I.E
(unghopmayuonnoe)

CBeeHHS 0 COOTBETCTBHH roCy1apCTBEHHOT0 CTAHAAPTA CCHLIOYHOMY
MEXIYHAPOTHOMY CTAHAAPTY

Ta6auna JI.E.1
0603HaYEHNE CCEUIOIHOTO O0o03HaueHHE ¥ HANMEHOBAHKE CCHIIOTHOTO
TOCYAapCTBEHHOTO CTaHaapra Peciybmku MEXIYHaPOJHOrO CTaHAApTa
Kazaxcran
CTPKTOCT P 51317.3.11-2009 MDO3K 61000-3-11: 2000 «BnekTpoMarHuTHAsA

coBmectMocTb (OMC) — Yacts 3-11: Hopmer
— OrpaEudeHre U3MEHEHUH HallpKEHUA,
KoyeOaHuil HanpspKeHus U Qimkepa B
00MIECTBEHHBIX HI3KOBOJIBTHEIX CHCTEMax
anekTpocHabxenus. — OGopynoBaHue ¢
moTpeOsieMEIM TOKOM He Gonee 75 A,
TIOAKIIFOYaeMOe K 3TIEKTPUIECKOH CETH IIPH
OTIpeICICHHEIX YCIOBUIX»
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Bubmmorpagus

[11TOCT P 51317.3.3 — 99 (M3K 61000-3-3-94) CoBMeCTHMOCTb TEXHUYECKHX CPEACTB
3NEKTPOMATHHUTHAsA. Konebamks HanopsxeHnda M (UIMKep, BBI3HIBa€MBEle TEXHHYECKHMH
CpeicTBaMH C MOTpeOiseMEIM TokoM He Oomee 16 A (B ommoii dase), moAKTIIOUAEMBIME K
HHU3KOBOJIBTHEIM CHCTEMaM dJIeKTpocHaOxeHHs. HOpMEI H METOBI HCIBITAHHIL

YIK 621.396/.397.001.4.006.354 MKC 33.100

KinioueBbie ¢10Ba: 3JIEKTPOMarHUTHas COBMECTAMOCTb, CHCTEMBI 3JIE€KTPOCHAOKEeHHA
o0Imero Ha3sHAUYCHWA, pacIpeNeIUTENBHLIE SJICKTPAYECKHEC CETH, TEXHHYECKHE CPEACTBA C
noTpe0IAEMEIM TOKOM Oolniee 75 A, SMHCCHs IOMeX, KoneGaHus HanpshkeHus, Gbivkep, HOPMEL,
METOJIB! HCIIBITAHMIA.
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