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Beenenue

OcHOBHOW weplo HacTofImelt paboThl ABISETCS Pa3padOTKa METOAMYECKUX
yKa3aHU# TO BHIOOPY MapaMeTpoB cpabaThiBaHHSA W YCTaBOK YCcTpoictB P3A
THIIOBOTO IPHCOCAMHEHUS - IOHIKAIOLIMHA TPeXOoOMOTOUHBIH TpaHchOpMaTop,
IIPUCOCTUHEHHBIH Ha CTOpOHE BEICOKOTO HampsbkeHms 110-220 kB k mmHaM
PpacIpeaenuTENbHOIO YCTPOKUCTBA C TUIIOBOM CXEMOM COCIMHEHNMN.

Pa6ota wHe saBnsercs THMOBHIM TPOEKTOM TIO PeNEeHHOM  3awwure
TIPUCOSTUHEHNS, BCE MpHIaraeMbie AOKYMEHTH ((QYHKIHMOHAIBFHOE ONHCAHWE,
IIPUHOUNAANTEHBIE CXEMBl IEPBUYHBIX COCAWHEHUI M IpP.) HE UMEIOT HE0OX0IUMOMH
CTENEHM [JeTaM3allMi, M CIy)XaT TOJIbKO JUIA WUTIOCTPAIMH IIPEAIaraeMbIX
TEeXHHYECKHX PELICHWH 110 OCHAIUEHUIO PACcCMaTPHBAEMOI0 HPHCOEANHEHHS
CpeICTBaMH pelieiiHo# 3amuTel 1 aBromMatke (P3A) Ha 6ase MHKPOMPOLIECCOPHBIX
yerpoiicte P3A cepun SIPROTEC (Siemens AG), a Takke pauHOHAIBHOMY U
TIOJTHOLIEHHOMY HCIIONIb30BAHUIO HX (DYHKITHIA.

OvyHkuuu peneiHoi 3amutel ¥ aBroMaTHku (P3A) paccmMarpuBaeMbie B
Hacrosameli pabore, MPUBEAEHHI B KAaUCCTBE PEKOMEHAYEMBIX K HPHUMEHEHHIO IS
TpaHchopMaTOpoB ¢ 0OMOTKOM BhIcHiero HampsbkeHusa 110-220 kB, B pasauuHBIX
BapuaHTaxX. Pacmpenenenue GyHKUM W uX AyOnMpoBaHHE B peaANbHBIX
MUKporpoueccopHbix (MII) ycTpolictBax  3alUMTBI W VIPABICHUS JOJDKHO
OCYLIECTBJLATECA B COOTBETCTBUM C MEPBUYHON CXEMOH AYEHKH NMPUCOSAMHEHMS, C
Y4eTOM KpPUTEPHEB HANESKHOCTH, TPeOYeMBIX [UISI NAHHOTO TPHCOE/IMHEHHS, H
CYILECTBYIOMNX TEXHUISCKUX BO3MOxuocTell camux MIT ycTpoiicTs.

Hacrosmas pabora comepXuT ClieAyfoIue pa3aenbl:

— OynkmmonansHOe ommcanue P3A TpaHcdopmaropa ¢ 0OMOTKO#M BHICIIErO
HanpspxeHus 110-220 xB.

— TloscHaomme CXEeMBI, WLIIOCTPUPYIOMKE BapHAHTH PACIPENSICHUA
¢yakmuit P3A B COOTBETCTBHM ¢ NEPBUYHON CXEMOM MNPHCOSIUHEHHS W
pa3MeIeHreM H3MepUTebHbIX TpaHchopmaTopos Toka (TT) n Hanpsxenus (TH)

(IIpunoxenue A).



— Meronnueckue ykazaHus (PEKOMEHAAIAM) MO pacueTy ycTaBok P3A
tparcopmaropos BH 110-220 kB (Ilpunoxenue b).

— Tabmura (peKOMEHIyeMbie BAapHAHTHI) BBHIOOPA  MHKPONPOLECCOPHBIX
yerpoiicte P3A s tpancdopmaropos BH 110-220 kB (Ilpunosxenue B).

— Tabnuia BEIOOpa TapaMeTpoB cpabaThIBAaHWSA MHKPOIIPOIICCCOPHBIX

yerpoiicts P3A ms tparchopmaropos BH 110-220 xB (Ilpunoxerue I).

VKa3aHHbIE MOSCHSIONME CXeMBl B lIpwiokeHHHd A  HYXTAOTCA B
CIIELMATBHBIX KOMMEHTAPHAX (OMUCAHKH ):
Jluct 1-7 Ipunoxenns A. Iosicusomue cxembl pacnpeneienus ¢ynxmumii P3A

JUTSI IOHHKAKLLEr 0 TPexo0MoTouHoro Tpancdopmaropa BH 110-220 xB.

s BCeX paccMaTpUBaeMbIX BAPHAHTOB MOHIIKALIEr0
TpancopmMaTopa, mpuCOeAMHEHHOro Ha cropone BH wuepes oaumH wim aBa
BBIKJIYATEJIS], HCIOJb3YIOTCS HUKENepPeyncJeHHbIE OCHOBHbIE M pPe3epPBHbIE
3aIIMTHI, pearnpylinHe HA IEKTPHYECKHe HapaMeTphl (OCHOBHOH COCTAB
P3A).

* OcHOBHbIE 3aIIMTHI TpaHcopmaTopa:

— IlpomompHas muddepernuanpaas TOKOBas 3ammTa TpaHChOpMaTopa
([13T), 30Ha koTOpoit BKMIOUaeT TpaHchOpMATOpP M OIMIMHOBKY g0 TT,
YCTaHOBJICHHBIX B LIETH €r0 BHICOKOBOJIBTHBIX BBOJIOB H/VIJTH BEIKIIFOUATE/ICH
Ha cropoHax Beicmero (BH), cpearero (CH) u vuswero (HH) nanpsixermit
Tpancdopmaropa.

— Orparnuennas TokoBas 3ammra oT K3 Ha 3zemumo (O33) B 06MOTKE/Ha
ommHOBKe BH Tpanchopmaropa.

IIpumeuanme: [na tpanchopmaropos Hanpspkeanem BH 330 kB u BeIle, Kak

MIPaBUJIIO, IPEAYCMAaTPUBAETCA YCTAHOBKA ABYX KOMILIEKTOB Jn(h3aIuTsr.



* PezepBHbIe 3amuThl Ha ctopoHe BH Tpancdopmaropa:

MaxkcumanpsHas ¢asnas Tokosas 3ammra (MT3) ¢ myckom/6e3 mycka mo

HanpshDKkeHuto Ha croponax BH/CH/HH.

Tokosas 3ammTa o6parnoit mocnexosarensHOCTH (T3OIT).

ToxoBas 3amura Hyneso# nocnenosarensHocTr (T3HIT).

3ammTa MUHAMaNIbHOTO Hanpspkenus (3MH).

— BuyTpennssa dyHkms pesepBupoBaHus 0TKasa Beikmoyarens (YPOB).

Tokosas 3ammTa ot neperpy3ku (T3I1) oomoTku BH.

* PezepBHble 3amuThl Ha cTopoHe CH Ttpancgopmaropa:

— MakcumajibHas TOKOBas 3all|uTa C l'lYCKOM/ 0e3 IMyCKa MO HAIMPAXKCHHUIO.

TokoBas 3aiuTa 0OpaTHON MOCIIEA0BATEIILHOCTH.

3aH_II/ITa MHWHHUMAJIbHOTO HAIPsXKCHHA.

Toxosas 3ammra oT ieperpy3ku oomorkm CH.

@OyHKIMSA aBTOMATHYECKOr0 MOBTOPHOTO BKIIOUEHHUA BhIKouarens (AlIB).

OpraH HaIIPpAXCHUA HYHCBOﬁ IIOCJICAOBATCIIBHOCTH 3alllHThI OT 3aMbIKAHHUA

Ha 3emtro B cetu CH (koHTpOs6 u3ossiuuu — KN).

* PesepBHble 3amurbl Ha cropoHe HH (sueiika BbIK/IIOYaTENR)
TpaHcdopmaTopa:

— MakcumanbHas TOKOBas 3alUTa ¢ MyCcKoM/0e3 IMycKa 10 HAPSHKEHUIO.

— TokoBas 3ammra 0OpaTHO# MOCIEAOBATETLHOCTH.

— 3ammra MUHUMaIbHOTO HampsokeHus (3MH).

— OyHKUUA Pe3ePBUPOBAHUA 0TKA3a BBIKIIOYATEIIA.

— TokoBas 3ammra oT neperpy3ku oomorku HH.

— OyHKIUA aBTOMaTHYECKOT'O IOBTOPHOTO BKITIOYECHHS BBIKITIOYATEIS.

— Oprai DO HampsHKEHUIO HYJIEBOW TIOCIEIOBATEIIFHOCTH 3alUTHl  OT

3aMBIKaHUS Ha 3eMJio B ceTh HH.



Jna noHmkaromero TtpaHcdopMaTopa, HPHCOSIUHEHHOT0 4Yepes3 /JBa
BBIKJIFOYaTeNsT HAa cTopoHe BH, monosmnTe 1bHO NpUMEHSIETCS:
— Juddepennmanbras  TokoBas  3ammra  omuHoBKH  (J30) BH

TpaHcdopmaropa.

[pumeuanne: [ tpanchopmaropor HanpsukearneM BH 330 kB u BeIIIe, Kak

MIPaBUIO, MIPEIyCMaTPUBAETCS YCTaHOBKA ABYX kKoMimiekTos J[30 BH.

Jns 3amATel MOHMKAIIEro TPaHCHOPMATOPA HMPHCOCTHHEHHOr0 4epes
0AUH BBIKJIWYATEIb HA cTopoHe BH k cucremam/cexmmam muH PY co cxemoit
110-12, 13, 14, A0NOJHUTEIHLHO NPUMEHSAETCS:

— OyHKUHS pe3epBHUPOBAHMA OTKa3a BBHIKIIOYATENsl TpaHchopMaropa B

yerpoiictee Juddepenunansuoit TokoBoii 3amuTtsl mmH PY (peanusyercs B

yerpotiicrse 3111, umeronieit pynkumro YPOB npucoeanteHnii muH).

JIs 3ammMThl MOHIUKAIOIIMX JBYXOOMOTOYHBIX TpaHchopMaTopos u
TpaHcpopMaTOpoB ¢ pacuemiennoii odomorkoii HH, npumeHum mnepedeHb
¢yakmuiin.  P3A  aHasornuHblii | yKa3aHHOMY OIS TPeX00OMOTOYHOIO
TpaHchopmaTopa, uckmodas Gyakuud P3A croponbl CpenHero HampsoKeHust
TpancopMaTopa H, [JONOJTHHTEJIbHO, CjAeAyOmHe (YHKOHU 3alMUTHI HA
cropore BH Tpancdopmaropa:

— Toxosas 3ammra HyJieBoi nocienosaresbaocta (T3HIT).

— 3ammWTa MUHEMATRHOTO HampshkeHHUs (myckosoi opradn MT3 BH - 3MH).
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Cneunanbnue MMOSAACHEHHU A

CornacHo JeHCTBYIOIMM PYKOBOISAIMM HoKyMeHTaM [2] (Bbim. 13A, m. 1.2.8),
a take [1] (m 3.2.55) npumenenue otraensHOH J30 (wm aud3amuTh
TOKOOTpaHHUYMBAlOIIEro peakropa) Ha cropone HH Tpancdhopmaropa, oGBIYHO He
TpebyeTcs, B CBs3M ¢ TeM, uto mud3ammra Tparcdopmaropa ¢ HM3KO# ycTaBKOi MO
TOKy cpabateiBanusa (B mpemenax 0,2+0,4 HOMHHATBHOTO TOKa TpaHcdopMmaropa),
Kak MPaBWIO, MMEET HEOOXOMUMYIO GyBCTBHTENBHOCTH Tpu K3 Ha BCeX CTOpoHax
TparcdopMaTopa, BKIIIOUas BCIO 30HY TOKOOrpaHuuuBsatoero Peakropa.

Omnako B OOOCHOBAaHHBIX CITydasx, MPUMEHCHWE OTAeAbHOHN J[udh3amuTel
ommHOBKH HH Tpancdopmaropa Moxer ObITh 11e71€C000pasHBIM U HEOOXOIUMEIM I10
YCIIOBHMSIM HANSKHOCTH, HampUMeEp, I TpaHc(opMaTopoB GOSBIION MOITHOCTH,
UMEIOMIUX CUCTEMY IOKAPOTYIIEHU WK JOCTATOYHO PA3BUTYIO CXEMY OIIMHOBKH
HH (mporsxeHHYIO, WM HMEIOIIYI0 HECKOIBKO TPHUCOCAWHEHHH) — B IEISIX
nokanuzanuu K3 B 30He 1 BHE 30HBI CHIIOBOTO TpaHchopMaropa.

Jna  peammsamm  ykasannoit JI30, B psge ciydaes, HeoOXxoauMa
JIOIIOJIHUTHENIBHA YCTAHOBKA BCTPOGHHBIX (Wi BBIHOCHBIX) TT Ha cropone

BeBog0B HH Tpancdopmaropa.
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Cnmcok cokpameHuii

ABP - aBromaTHueckuii BBOJ pe3epBa

AIIB - aBTOMaTHYECKOE MOBTOPHOE BKIIOUYESHHE BHIKIIOUATEIIS

ALl - amanmoro-1wmdpoBoii mpeodpazoBaTesb

BH — BBICIIIEE HANPSKCHHE

30  —npononbHas mudepeHuaTbHas TOKOBAs 3alTUTa ONTHHOBKA
I3T  —nponmomsHas muddepeHIaibHas TOKOBas 3aluTa TpaHchopMaropa
30— nuddepennmanbras TOKOBas 3alTUATA IITHH

JIH3  — gucranmmoHHas HampaBJICHHAS 3alIATa

3MH - 3ammrTa MEHUMAJTbHOTO HaNpPsKSHUSA

K3 — KOPOTKOE 3aMbIKaHHC

KM — KOHTPOJTb U30JIALAHA

Ktp — K03 HUITMEHT TpaHCchopMAaLTHIH

MII — MHUKPOIIPOLIECCOP

MT3 - makcuMasbHas (pa3Has TOKOBAs 3aluTa

MY — METOAUUYECKHUE YKA3aHHU

HH — HU3MIEE HAMPSDKCHUE

00 — OTKJTIOYAIOIIUN OpraH

I1cC — TOJCTAHLHSA

I[ITT — npoMexyTOuHBIH (pa3aenuTeNbHbIN) TpaHchOpMaTop ToKa
P3A - peneiinas 3amura U aBTOMaTHKA

PIIH - perynupoBanue koddrpuipenra Tpancopmaiiiu moa Harpy3Koi
Py — pacHpeAenUTENbHOE YCTPOMCTBO

CB — CEKLIMOHHBIN BBIKITIOUATENb

CH — cpeaHee HaIpPHKEHHE

CcO — CHUTHAJIbHBIH OpraH

T3HII - TokoBas 3amKTa HYJIEBOI MOCIEA0BATEILHOCTH

T30I1 - TokoBasd 3amuTa 0OPaTHO# MOCIEAOBATEILHOCTH
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T3I1 - TokoBas 3alIKTa OT MEPErPY3KU
TH — TpaHchopMaTop HAPSHKSHASA

TIIC - tpanchopmMaTop COrNacyroHiA

Tp — TpancdopmaTop
TCH - tpanchopmarop cOOCTBEHHBIX HYMKIT
TT — Tpancdopmarop Toka

YPOB - ycTpo#CTBO pe3epBUPOBAHUS OTKA3a BBIKITIOTATEITS

[nS — HOMHWHAJIbHBIA TOK CTOPOHBI 3alHUIITacMOT O o0BeKTa
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dOynkuuonanabHoe onucanue P3A Tpexo0M0TOUHOI0 OHMKAKOILET 0

Tpancdopmatopa BH 110-220 kB, npucoeIJMHEHHOT0 K IIHHAM TUIIOBBIX PY

PaccmarpuBatores cneayromue cxembl PY':

Ha ctopoHe BH uepe3 oauH mim 1Ba BEIKITIOUATENS,
Ha cropoHe CH dyepes3 oauH BHIKITIOYATEND,

Ha CTOPOHE HH YCpe3 OAWH, ABA UK YCTBIPE BBIKITIOYATCIIA.

Cxembl TunoBbIX PY Ha ctopone BH Tpancdopmatopa:

Opnna paboyasi, CeKIMOHMPOBAHHAS BBIKIIOUATENICM M OOXOJHAS CHCTEMEBI
mmH 110(220) xB.

JlBe paboune u obxonHas cucrembl muH 110(220) xB.

JlBe paGoure CEKIIMOHWPOBAHHBIC BBIKIIOYATENAMH U OOXOJHAs CHCTEMBI
s 110(220)kB.

Mocruk 110(220) kB ¢ BeikIIOYaTensMu B IEMSIX TpaHC(OpPMAaToOpoB H
PEMOHTHO# IEPEMBIYKO# CO CTOPOHBI TPaHCHOPMATOPOB.

Mocruk 110(220) xB ¢ BekmouatesiMu B memAx JIMHMHA U pEeMOHTHOH
TIEpEMBIUKO# cO CTOPOHBI JIMHUIA.

Omva win ga 6moka 110(220) kB BeikmouaTensiMu 1 HEABTOMATHUECKOI
TepeMbIuKoit co CTOPOHBI JINHUIH.

Yersipéxyronsauk 110-220 kB.

Pacumpennstit uetsipéxyronsuuk 220 xB.

Tpanchopmarop — muuel 220 kB ¢ mpucoenmHenneM JIuauii yepes nBa
BBIKITIOYATEIS.

IMomyropras cxema 220 kB.

Cxembl TunoBbix PY Ha ctopone CH Tpancdopmaropa:

Opnna paboyast, ceKIMOHUPOBaHHAS BBIKITIOYATENEM cucTeMaA WH 35 kB.
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Cxembl TunoBbIX PY Ha cropone HH Tpancdopmaropa;:

- OnHa (#Be WM YeThipe) OOMHOYHAS, CEKIHOHWPOBAHHAS BHIKIFOYATEIIEM

cucrema wmuH 6(10)xB.

IIpumeyanue: Brime nprBeseH He MONHBINA MEPEUeHb THIIOBHIX cxeM PV ¢
BO3MOXKHBIM IIPHCOETHHEHNEM [IOHM)KAIOIIKX TPAaHCHOPMATOPOB, OJHAKO YKa3aHHbIE
cxembl PY  4BAAIOTCA [OCTATOUHBIMM I TIOMHOLIEHHOTO M BCECTOPOHHETO
pacemoTperus (hYHKIHH H 0COOCHHOCTEH pacyeToB YCTaBOK P3A TpexoOMOTOUHOrO
Tpancdopmaropa.

Takum 06pa3oM, TNpEJCTaBIICHHBIC aajiee PEKOMEHIALNH W METOIMICCKHE
yKa3aHus TakXKe BIIOJIHE NIPUMEHMMbI M JUIA TPaHC(HOPMATOPOB, UMEIOLIMX Ipyrue
TUNOBbIE WIN HHAUBHIYATIbHBIE CXEMbI NpUcoeauHEHHS (cM. Taioke Tlpunoxenne A

«[oscusromue cxeMmsbl pacnpeaenenus Gyrnkuuii P3AY).

1 IlepedyeHr u kpaTkoe onucaHHe (QYHKIHA OCHOBHBIX 3AIIUT
TpaHcdopMaTopa U pe3epBHLIX 3aIMHT HA CTOPOHE BLICHIET0 HAMPSKEHHS
Tpancpopmatopa (OmmHoBka BH TtpancdopmaTropa u Bce oOMOTKH

TpancdopmaTopa), peasusyembrx B MII ycrpoiictBax P3A

1.1 ANSI 87T.

Ipononbnas nuddepenunasbHas ToKoBas 3amura TpaHcopmaTopa,
cpabateiBaeTr TpHM MexaydasHeix W oxHOGdasweix K3 B 3ammmmaemMoi  30HE,
OrpaHHYeHHON TpaHc(hOpPMAaTOpaMM TOKA, HCKIOuas OJHO(A3HBIE 3aMBIKAHWS HA
3eMITIO Ha CTOPOHE CETH ¢ M30MUpoBaHHOM Heirpansto — HH u CH tpancdopmaropa
orpaHuueHHOMN TpaHchopMaTOpaMu TOKa, 0€3 BbIAEPIKKH BPEMEHHU IEWCTBYET Ha:

— OTKJIIOUEHHe BhiKTouarened Ha croponax BH, CH u HH Tp;

- myck YPOB BH;

- zanper AIIB Jlunmit Ha cropone BH TpaHcdopmaropa (mis cxem

npucoenanHeHua JIuauit uepes obmue BHKITIOUATEH Ha cTopoHe BH).
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1.2 ANSI 87N,

OrpannvenHass TokoBasi 3amura oT K3 Ha 3emar0 B 00MOTKe/HA
omnHoBke BH TpancdopmaTopa, cpabateiBact npu K3 Ha 3eMiTio B 3ammImaeMoii
30HE, OTPaHUUEHHOH TpaHchOpMaTopaMu TOKA, 0€3 BBIACPIKKH BPEMEHH ACHCTBYET
Ha:

- OTKIIOYEHHe BIKMIouareneif Ha ctoponax BH, CH u HH Tp;

- myck YPOB BH;

- zamper AIIB Jlmamit nHa ctopone BH Ttpancdopmaropa (s cxem

npucoenuaeHns JInawnit uepe3 o0mue BoiKIIOUaTe I Ha ctopone BH).

1.3 ANSI 87B.

Huddepenunanbuas ToxoBasi 3ammura ommHoBkH BH Tpancdopmaropa,
cpabareiBaeTr mpu MexnaydasHeix u omHodasueix K3 B 3ammmaemoii  30He,
OTPaHUYCHHOM TpaHchopMaTopaMu ToKa, 6€3 BEIICPKKH BPEMEHH ACHCTBYET Ha!

- OTKJIIOUEHME BEIKITIOUareneit Ha ctoponax BH, CH u HH Tp;
- myck YPOB BH;
— myck uim Ha 3anpet ATIB JIuumit Ha ctopone BH tpancdopmaropa (o

BBIOODPY SKCIUTyaTalMH, Ui CXeM IprcoequHeHns JImanit gyepes obmue

BBIKITIOUATE TN Ha cTopoHe BH).

1.4 ANSI 87B.

JAnddepennnanpbHas TokoBas 3ammTa OMMHOBKH Ha crtopoHe HH AT,
cpabateiBaeT mpH MexaydasHex K3 B 3ammmmaemMoii 30HE, OrpaHHYEHHOM
TparchopMaTopaMu TOKa, 0€3 BBIIEP)KKH BPEMEHH JEHCTBYET Ha:

- OTKITIOUEHHE BRIKITIoUarenel Ha ctoponax BH, CH u HH Tp;

- mnyck YPOB BH;

- nyck wnu 3anpet AIIB Jlunnit Ha ctopore BH tpancdopmaTopa (o BeiGopy
SKCIUTyaTalluM, JUIi CcXeM npucoeauHeHws Jluawmii depe3  olmue

BBIKJTIOUATENH Ha cTtopore BH).



IIpumeuanusi:

1. Bee tpanchopmaropsr BH 220 kB exurmunoii mormHocThI0 200MBA 1
6ornee, a takxke Tpanchopmaropsl BH 110kB (u BbIme), eIHHMYHON MOIITHOCTHIO
63MBA (u Oonee), ycTaHAaBIHMBAaeMbl€ B 3aKPBITHIX PACIPEAYCTPOUCTBAX MITH
kamepax rekrpoctanmuii u [1C win y 3maHuil THAPOIIEKTPOCTAHIIAHN, 000PYAYIOTC
yCTaHOBKaMH aBTOMaTHiecKoro nokaporymenus (1115, [puiokenue 8).

2. Ilpu cpabarsiBaHUM OCHOBHBIX 3amMT TpaHchopMaTopa (TakMX Kak,
npopoibHat auddepeHnuanbHads, Tra3oBasd W Ap. 3alMTEl OT BHYTPEHHHX
HOBPEXK/CHUH) Ha MONHOe OTKIIoYeHHe TpaHcdopmaropa, ¢ myckom YPOB wu
zanperom  AIIB, OIHOBpEMEHHO  OCYLIECTBISETCS MYCK  HOXKAPOTYILECHHUS
Tpancdopmaropa.

3. Llemp BKIIOYCHHMS HACOCOB BOMISHOW CHCTCMBI ITOKAPOTYIICHHS, Kak
NPaBHIO, KOHTPOIHMPYETCS CXeMoil (HKcauu OTKIIOUSHHOTO  COCTOSTHHS
BBIKJIIOYATENEH Ha BCceX CTOPOHaX TpaHcdopmaropa (C yueToM BO3MOKHOCTH pabOTHI
Tparcdopmaropa Ha cropoHax BH mmm CH uepe3s 00X0AHOH BBIKIIOUYATENH), a
TaKXe CXEMOH POBEPKH OTCYTCTBHA TOKa B LIeNH TpaHcdopmaropa Ha ctopoHax BH
n CH u oTcyTCTBUS HaIpsbKEHUA Ha ero cTopoHe (ommuoske) HH.

1.5 ANSI 50.

MaxkcumanbHas TOKoOBas 3ammTa Ha cropone BH Tpancdopmaropa,
MMEET ABE CTYIECHHU N0 TOKY cpabarbiBaHmA ¢ myckoM/0e3 mycka Mo MHHUMAJILHOMY
HanpspkeHHI0 Ha cropoHax BH/CH/HH tpancdopmaropa, neiicTByromue npu
Mmexaydasabix K3 B 3ammmmaeMoii 3oue.

Crynenn 50-2, 50-1 c He3aBHCHMBIMH BBIICPKKAMH BPEMEHH JACHCTBYIOT Ha:

— OTKJIIOUEHHE BHIKNIOUarenei Ha croponax BH, CH u HH Tp;

- nyck YPOB BH;

—3anper AIIB Jlunuii Ha ctopone BH Ttpancdopmaropa (mis cxem

npucoeauneHns JIunuit yepes oOmue Boikitouareny Ha cropone BH).

1.6 ANSI 46.

TokoBast 3ammTa 00paTHOH MOC/EN0BATELHOCTH HA cropone BH
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TpaHcopMaTopa, HMEET BE CTYNECHH IO TOKY CpadaThiBaHMs, JCHCTBYIOINHUE TIPH
HecuMmMeTpuuHbix K3 B 3amumaemoii 30He.
Crynenn 46-2, 46-1 ¢ HE3aBHCIMBIMH BBIICPKKAMH BPEMCHH JICHCTBYIOT HA!
- OoTKNIoYeHue Beikmouarenei Ha croponax BH, CH u HH Tp;
- myck YPOB BH;
- 3anper AIIB Jluamit ma cropone BH Ttpanchopmaropa (mis cxem

npucoeMHenus JIunuii uepes obiue Beikmoyarenm Ha cropore BH).

1.7 ANSI S50N.

TokoBass 3ammTa HYJEBOIl mnocjenoBaTeJs-HOCTH Ha cropone BH
TpaHcdopmMaTopa, BHIIOTHEHHAS HA OTASIEHOM H3MEPHUTEITFHOM BXOJIE YCTPOKNCTBA,
NOJKIIIOYEHHOM K omHodasHOMy TpaHCc(opMaTopy TOKa Ha CTOPOHE HEHTpain
0OMOTKH, HJIH HCIOJIb3YIOLIAsk PACUETHBIH TOK HYJIEBOH MOCIEAOBATENIHOCTH, HMEET
JIBE CTYNEHHU MO TOKY cpabaTeBaHmWsA, OCHCTBYIOmMME Npu HecHMMeTpuuHbix K3 B
3aIUIIAEMOM 30HE.

Crymens SON-1;

C nepBoif HE3aBHCHMOM BBRIACPIKKOW BPEMEHH, NEHCTBYET HA OTKIIOYEHHUE
cMexHOro TpaHcopmaropa Ha cropone BH, mpm paGore mocmemmero ¢
pa3zeMIEéHHON HENTpaNbIO.

Co BTOpOH HE3aBHCHMOW BBIAECPXKKOM BpeMeHH, mpu Hauuuua CB Ha
cropone BH tpancdopmatopa, nefictsyer Ha:

- otkmouenue CB Ha cropone BH tpanchopmaropa (pasaencuue mun BH),

— myck AIIB CB na cropore BH tpancdopmaropa.

Crynens S0N-2, ¢ nepBoii He3aBUCUMOI BBIIEPIKKOH BpEMEHH IEHCTBYET Ha:

- OTKJIIOYEHHE  BHIKJIOYATens  (BeIKMOuarenedil) wa  cropone BH

Tpancdopmaropa;
- myck YPOB BH;
- myck AIIB Jlunui#t Ha cropoHe BH Ttpancdopmaropa (misn cxem

npucoeauHenna JInauii uepes oOmue BHIKITIOUaTeNH Ha cTopone BH);
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CO BTOPOM HE3aBHCHMOI1 BBIZICP)KKOI BpEMEHH NCHCTBYET Ha:

~ OTKIIOYCHHWE BhIKIIoYareneii Ha croponax BH, CH u HH Tp;

- myck YPOB BH;

- 3anper AIIB Jlunmit Ha cropone BH tpancdopmaropa (mis cxem

npucoeMHeHA JIMAWi gepe3 oOmme BHIKITIOUaTEN! Ha ctopore BH).

1.8 ANSI 27.

3amura MHHHMAJILHOIO Hanpstxkenusi (BMH) Ha cropone BH
TpaHcdOopMaTOPa, IMECT JIBE CTYTICHH 110 HAIPSHKCHUIO CpabaThIBaHMU, U3 KOTOPBIX
ucronbp3yercs Tonpko Ileppas (C KOHTPOJIEM HAMMYMA TOKA TPHUCOSAMHEHHA IS
MPEeIOTBPAILEHUS HETIPABHIBHOTO CpabaThiBaHus).

I cTynenb, py CHIKCHAM HaNPsKeHWS Ha cucteme e BH, nefictByer Ha:

- myck (paspewenue cpabarbianusi) MT3 na cropone BH tpancdopmartopa.

1.9 ANSI 50BF.

BuyrpeHnsini = (QyHKIHSI pe3epBHPOBAaHHS  OTKa3a  BBIKJIHYATEs
TpadchopmaTopa (peasmsyercss B MII  ycTpoficTBe 3amuThl/ynpasienus
TpadHcopMaTopa), IyckaeTcs TpH cpabaTblBaHWK 3alAT HAa OTKIIOYCHHUE
Berkouarenss BH tpancdopmaropa, ¢ KOHTPOIEM Haanuus MUHUMANBHOTO TOKA B
ero uenu. B ciygae ucnonb3oBaHus MByXCTyneHdaToro neiicreus YPOB:

C 1-i1 3amanHoi#t BRIACPKKOU BpemenH (1-a crynmenn YPOB) neiicTeyeT Ha:

— IOBTOPHOE OTKIFOUEHHe BHIKIIOUatens BH Tpancdopmaropa.

Co 2-1 3amaHHOM BBLIEPKKOiIt Bpemenn (2-s crynenn YPOB) nefictByer Ha:

- OTKIIOUCHHE BCEX BhIKIOUaresnedl TpaHcdopmaropa ¥ BBIKIOUATENIEH

CMEKHBIX  IpHUcOoeTMHeHWH Ha  cropoHe BH  tpancdopmaropa

HETMOCPEACTBEHHO, Witk uepe3 cxemy J[3I11.

IIpumeuanne: Ilpu ycramoske ycrpoiictea J3II PY, umeromero ¢yHKuun
YPOB npucoequHEeHNH MOIMH, [0 NPEUMYILECTBY WCIOIb3yeTcs 0a3zoBast (QyHKIMS
VYPOB B ycrpoiictse 31 ¢ myckoM mpu cpabaThIBAHHM 3alIAT HA OTKIIOUCHHE
BBIKJIIOUATEINS (CM. HIKE).
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1.10 ANSI 50BF.

@yHKIHUS pe3epPBHPOBAHUS O0TKa3a BBHIKJIOUYaTesqsi TpaHcdopmaTopa B
ycrpoiictBe dudrdpepeHuuaabHoii TokoBoii 3amuTel muH PY (peammsyercs B
yerpoiicree JI3111, umeromeii pynxuuo YPOB npucoennsennii mmH), nyckaercs
Ipu cpabaThIBAHWM 3alMT HA OTKITIOUCHHWE BBIKITIOUaTens TpaHcdopmaropa, ¢
KOHTPOJIEM HAJIMYKi MHHUMAIBHOTO TOKA B €T0 TICTTH.

[TpumensieTcs (kak MpaBmio) AByXcTyrneHuatoe aciicterne YPOB ¢ koHTpOmem
HaJIMuMs TOKA MPUCOSANHEHHUA. J[eficTBYeT, Yyepe3 CXeMy IeHTPAIbHOTO YCTPOHCTBA
J3II ¢ 3amaHHBIMU HE3aBUCHUMBIMH BbIACP>KKAMU BPEMEHHU.

[Tpm mycke oT 3amuT TparchopMaTopa:

C Breprxkoi Bpemenu 1-it ctynmenn YPOB:

— Ha TOBTOPHOC OTKITIOYCHHUEC BBIKITIOYATCIIA BH Tpchq)opMaTopa.

C Bbiaepxkoi BpeMeHn 2-i crynenu YPOB:

- Ha OTKITIOUCHHE BHIKIIOUaTene mpucoenunennii mmH PY BH (ocHoBHOE
necTeue);

— Ha OTK/IIOUEHHE BCeX BHIKITIOUATeNiel TpaHcdopmaropa (HOMOJIHUTENBHOE
JelicTBre, peanu3yercss B TOM ciydae, ecnu BeeaeHo aeicteue I3[ Ha
OTKIIIOYCHHUE JAHHOTO BBIKJTIO'-IaTCJTﬂ).

[Mpu mycke ot 311

C BeLICpKKOI BpeMenu 2-i crynenn YPOB:

- Ha OTKJIIOUYEHHE BCeX BHIKIIOUYarenei Tpancdopmartopa (aeicTeue,
peanusyercs B TOM ciydae, ecii BBeaeHo aeiicteue 3 na otkinoueHue

JAHHOI'O BI:IKJ'[IO'-IaTeJTﬂ).

1.11 ANSI 49. ToxoBasi 3ammra OT mneperpy3skH Ha cropome BH
TpancdopMaTopa, IpH MPEBHILUCHAN YCTaBKH cpabaTblBaHHs MO TOKY HArPY3KH
¢asel Ha cropore BH TpaHchopmaropa, ¢ 3amaHHON HE3aBHCHMOW BBIACPKKOH

BPEMCHHA HeﬁCTByeT Ha CHTHaJ.
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2 IlepeueHbr W KpaTrkoe onucanue (GYHKUUI pe3epBHBIX 3ALMHT Ha
CTOPOHE CpeJHero HaMNpsHKeHHs Tpancdopmatopa (Ommmoska CH
Tpancdopmatopa, Beox CH Ttpamchopmatopa n Cexkuus mma CH),

peasmmzyembix B MII ycrpoiicrBax P3A

2.1 ANSI 50.

MakcamanbHass TokoBasi 3ammrTa Ha cropone CH Ttpancdopmaropa,
UMeeT JBE CTYyNEHH NO TOKy cpadarblBaHWsi C IYCKOM [0 MHHUMAIbHOMY
HanpspkeHuio Ha ctopone CH tparcdopmaropa, nelcTByromue mpa MekayhasHeIxX
K3 B 3ammmraemoii 30He.

Crynenb 50-1, ¢ He3aBUCHUMO# BbIAEPIKKOH BPEMEHH ACHCTBYET Ha:

- orkmodeHne CeKIHOHAOro BEIKIMO9aTens Ha ctopore CH tpancdopMmaropa

(pasgenenue cexkuuii mmH CH B pexuMe vX mapajurenbHOR paboTh),

- myck AIIB CB nHa cropone CH Tpancdopmaropa.

Crynens 50-2, ¢ mepBoif HE3aBHCHUMOM BHIAECPIKKOH BPEMEHH ACHCTBYET HA!

- orkmodeHue Beikrovarens CH tpancdopmaropa;

- OnmoxmpoBaume mycka ABP cexmmit mmeH CH (mpu  OoTKIIOUEHHH

BBIKJIFOUATENs TpaHchopMaTopa);

- myck AIIB CH.

Co BTOpPOIi HE3aBHCHMO BBIACPIKKON BPEMEHH JCHCTBYET HA!

- OTKIIOUEeHHE BRIKMIOUareneit Ha croporax BH, CH w HH Tp;

- myck YPOB BH;

- Omoxupoanne mycka ABP cexmuit mmH CH (npm  oTKIOYeHHH

BHIKJTIOUATEIs Tpancdhopmaropa);
- sanper AIIB CH;
- 3anper AIIB Jlmamit wHa cropome BH tpancdopmaropa (mis cxem

npucoeauHeHus JInaui uepes oOLue BHIKIIIOYaTeNH Ha cTopoHe BH).
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2.2 ANSI 46.

TokxoBass 3ammra oOpaTtHoii mocienoBaTedbHocTH Ha crTopoHe CH
TpancopmaTopa, UMeET OBE CTYIEHH ITO TOKY cpabaThIBaHHUA, AEHCTBYIOIHNE TIPH
HecumMeTpraHEIX K3 B 3amumniaemMoii 30He.

Crynenp 46-1, ¢ He3aBHCHMO#T BEIICPIKKOM BPEMECHHM ICHCTBYET Ha:

- ortkmodeHrne CeKIMOHHOTO BHKMOUaTens Ha ctopore CH tparcdopmaropa

(pa3menenue cexuuii muH CH B pexrMe WX mapauieNbHON paboTel);

- myck AIIB CB Ha cropore CH tpancdopmaropa.

Crynens 46-2:

C nepBoii He3aBUCUMOH BBIAEPKKOI BpeMEHH ACHCTBYET Ha!

- orxmoueHue Beikmodarens CH tpancdopmaropa;

— Onokuposanme mycka ABP cexkmmii mmH CH (npm  oTKIIOUEHHH

BEIKJTIOUATENA TpaHchopmaropa);

- myck AIIB CH.

Co BTOpOH HE3aBUCHMOM BBHIJICPKKOW BPEMEHH IEHCTBYET Ha:

OTKJIFOYEHHUE BhIKouarenei Ha croponax BH, CH u HH Tp;

- myck YPOB BH;

- OmoxupoBanme mycka ABP cexmmiti mwmH CH (mpm  oTkimoueHHn
BBIKJIIOUATEI TpaHc(hopMaTopa),

- zampet AIIB CH,;

— 3anper AIIB Jlunuit Ha cropone BH Tpancopmaropa (mis cxem

npucoeauHenns JInamit yepe3 obmme BhkimoUaTend Ha ctopone BH).

2.3 ANSI 27.

3amura MHHHMAJBHOIO Hanpsikeanss (3MH) wa cropome CH
TpancdopmaTopa, WMEET [BE CTYIEHH 10 HanpsuKeHWio cpabartwiBanus (6e3
KOHTPOJIS HAJINYUS TOKA IPUCOEAUHEHNU ).

Crynenb 27-1 npu CHMMETPHYHOM CHIGKCHHH MEXTy(hasHBIX HAMpsKEHUN
Ha mmHax CH, ¢ GnokmpoBanmeM nelicTBusi npu HemcnpaBHOCTH (0OpHIBE) wemeit

HaNpPsHKEHUA, C 3aJAHHON HE3aBUCUMOMN BBIIEPXKKOH BPEMEHH NEHCTBYET Ha!
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- orxmoueHue BokodaTena CH tpancdopmaropa (¢ mocieayomumM mycKkoM
ABP cexmuit e CH);
Crynens 27-2 npu CHIKEHUH HanpsukeHust Ha mmHax CH, neicTByer Ha:

- myck (paspemenue cpadateiBanus) MT3 CH/BH tpanchopmaropa.

2.4 ANSI 49.

TokoBas 3amuTa ot neperpysku Ha cropone CH tpancdopmaropa. [Tpu
IIPEBBIICHUN YCTaBKH CPaOaTHIBAHUA MO TOKY Harpy3ku (asei Ha cropone CH
TpaHcopMaTopa, ¢ 3aJaHHOM HE3aBHCHMOW BBIIECPXKKONW BPEMEHH NEHCTBYET Ha

CHI'HAJI.

2.5 ANSI 79.

DyHKIHUST ABTOMATHYECKOT0 MOBTOPHOT0 BKJIKOUeHHsT BhIkouareass CH
TpaHchopmaTopa, uMeeT 1 kpar (IWKiI) cpabaThiBaHHA, MYyCKaeTcsa MO (akTy
cpabarbiBanusa 3amur Beikmouarens CH TpaHchopmaTopa Ha OTKIIFOUCHHE
BEIKITIOYATENS], C POBEPKOH €Tr0 OTKITIOYEHHOTO TIOJIOXKEHHU.

C 3amaHHON HE3aBHMCMMOH BBIAEPIKKOM BPEMEHH NEHCTBYET HA BKIIOUCHHE

BBIKJTIOUYATCIIA B KAXKJ0M LUKIIC.

2.6 ANSI 64, ANSI 59(U2).

Opran HanpsUKeHHsI HYJIEBOil  MOCJIETOBATEILHOCTH  3AINHTHI  OT
3amMbikaHusa Ha 3emi0 B cetH CH, ¢ dukcupoBaHHoii ycTaBko# IO HANPSKCHAIO 1
3aJJaHHOM HE3aBUCUMOI BHIIEP)KKOM BpeMeHH AeiicTByeT Ha curHayl. Oynkms ANSI
64 Gnoxupyercs npHu cpabaTHIBAHWM 3AIIUTHI MOBHIMICHWS HANPSKEHUA 0OpaTHOH

nocienosatersHocTH ANSI 59(U2).
3 IlepedyeHr m KpaTkoe omnmcaHue (QYHKIHII pe3ePBHBIX 3AIIMT HA

CTOpPOHE HM3IIero HanpsekeHusi Tpancdopmaropa (Beox HH tpancdopmartopa

u Cexnust muH HH), peasmsyembix B MIT yerpoiictBax P3A.
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3.1 ANSI 50.

MaxkcumajibHas ToKoBasi 3amuTa BbikrouaTesas HH Tpancdopmaropa,
HMEET JBE CTYNEHH MO TOKY CpabaThIBaHHA C TYCKOM IO MHHAMAJIBHOMY
HaNpsOKeHUI0O Ha cekiuu mmH HH, neiictByromme npu Mmexaydasueix K3 B
3aIUINAeMOM 30He.

Crynennb 50-1, c He3aBHCHMO#M BEIIEPKKOM BpEMEHH IeHCTBYET Ha:

- otxmoueHne CekunoHHOro BhIKIOUatensi Ha cropone HH Tpancgopmaropa

(pa3meneHue CeKIMi MMH B peMOHTHOM pexkume PY HH).

Ilpumeuanne: 3mecs u nmamee; [OeiicTBME OCYHMIECTBIIETCA B PEIKHME
BKIIIOYCHUSA PE3EPBHOr0 MNUTaHUA cMexHOW cekmmi HH uvepes CekimmoHHBIH
BBIKJTIOYATENb (HOPMATFHO OTKJIOUEH) OT CEKIMHM BBOJA HaHHOro TpaHcdopmaropa
(MCTIONB3YETCA 1O YCIIOBHSAM SKCILTYaTALMH).

Crynens 50-2, c He3aBUCHMO#i BBIICPKKON BPEMEHH JEHCTBYET Ha:

- otkmoucHue Beixmovyarens HH tpanchopmaropa;
nyck YPOB HH;

- OmoxmpoBanume nycka ABP cexmmii mwmH HH (opu  oTkimoueHHH

BeIkrouarens HH tparcgopmaTopa);

myck AIIB seimouarens HH tparcdopmaropa.

3.2 ANSI 46.

Toxorast 3ammuTa 00paTHOI HOCJIeq0BaTEIbHOCTH BbhiKjO4aTeas HH
TpancopmMaTopa, UMEET IBE CTYIEHHU IO TOKY CpabaThIBaHUSA, ACHCTBYIOLIHE TPH
HecuMMeTpuuHbIX K3 B 3ammumaemoii 30He.

Crynens 46-1, ¢ He3aBUCHMO# BBIICPIKKOI BPEMEHHU ACHCTBYET Ha:

- orxmoueHne CeKIMOHHOrO BIKIIOUaTes s Ha cropoHe HH tpancdopmaTopa
(pa3meneHue ceKiuit MUH B peMOHTHOM peknme PY HH).

IIpumeuanmne: [[eiicTBHE UCIONB3YETCS MO YCIOBUAM SKCIUTYaTALIUH,

CtyneHns 46-2, ¢ He3aBUCHMO#T BEIICPIKKOIT BpEeMEHHN ICHCTBYET:

- Ha oTKIouYeHne Bekmouaresst HH tpanchopmaropa;

- Hamyck YPOB HH,;
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- Ha OnoxupoBanme nycka ABP cekumit mmme HH (npm oTximoueHun
peikttouaresnss HH tpancdopmaropa);

- Ha myck AIIB sermogarens HH tparcdopmaropa.

3.3 ANSI 27.

3amura MuHHMagbHOro HamnpsbkeHns (3MH) ma cropone HH
TpaHcdopMaTopa, IeiicTBYIOMAs IPH CHIDKCHHH HANPSDKCHUS Ha cekinu mwuH HH.

Crynenb 27-1 mpH CHMMETPHYHOM CHIDKCHHHM HANPSDKCHHS C 33aJaHHOM
HE3aBUCHMOM BBIIEP/KKON BPEMEHU ACHCTBYET Ha:

- otkmodenue Beikmovaress HH tpancdopmaropa (¢ mociaeayionmM mycKkoM

ABP cexmmii mmn HH).
Ctynenn 27-2 6e3 BELACPKKH BPEMEHH JICHCTBYET:

- myck (pasperuenue cpabdarsisanus) MT3 HH/BH tpancdopmaropa.

3.4 ANSI 50BF.

@yHKIUS pe3epBUPOBaHUS 0TKA3a BeIKI0UaTesst HH Tpancdopmaropa

Ilpu cpabarbiBaHmM 3amUT HA  OTKIOYeHWEe  BhIKmouatens HH
TpaHcopMaTOpa, ¢ KOHTPOJNIEM HATMYMA MHHUMAIBHOTO TOKAa B €ro IEMH, C
33JaHHOM HE3aBUCUMOMU BEIIEPIKKON BpeMEHH NeHCTBYET Ha:

- OTKIIOUEHHE BbIKIIOUarTeneit Ha ctoponax BH, CH n HH Tp;

- nyck YPOB BH;

- 3anper AIIB Jlmamwii Ha cropome BH tpancdopmaropa (mias cxem

npucoeanHeHns JInHuit gepe3 o0mue Bbikitouarenu Ha cropore BH).

3.5 ANSI 49.

TokoBas 3amura ot meperpysku oomorkn HH tpanchopmartopa. Ilpu
IIPEBBIIECHUN YCTABKH CpalaThIBaHUA MO TOKY HArpy3ku ¢aswel BEIKIMIOuaTenss HH
TpaHchopMaTopa, ¢ 3aJaHHOM HE3aBHCHMOW BBIJIEPKKOW BPEMEHH NEHCTBYET Ha

CUT'HAJI.

25



3.6 ANSI 79.

DOYHKIAA ABTOMATHYECKOr0 MOBTOPHOr0 BKJIIOYeHHS BbiKjao4vaTteas HH
Tpancopmaropa, umeer 1 kpar (mmKi) cpabarbiBaHHA, Myckaercs Mo (akry
cpabarpiBanusa 3ammtT HH TpaHcdopMaropa Ha OTKIIIOUEHHE BHIKITIOUATENs, C
MPOBEPKOH €ro OTKITIIOYEHHOTO MOJIOKCHHS.

C 3amaHHO# HEe3aBHCHMOH BBIJICPKKOH BpEMEHH IEHCTBYET HAa BKITIOYCHHE

BBIKJTIOUATCIA.

3.7 ANSI 64, ANSI 59(U2).

Opran HanpsokeHHsI HYJIEBOH  TOCJIEN0BATEJbHOCTH 3aIHTHI  OT

3amMbIKaHus Ha 3eMui0 B cetn HH, ¢ ¢pukcnpoBanHo# ycTaBKO# MO HANMPSHKEHUIO U
3aJaHHOM HE3aBUCUMOM BBIACPKKOHN BpeMeHH AeHcTBYeT Ha curHail. Oynkoms ANSI
64 Onokupyerca mpu cpabaTbiBAaHUM 3aLTUTHI MOBBIMICHUAS HAMPSDKCHWS OOpaTHON
mocienosarenbaocT ANSI S9(U2).

4 Ilepeuenp u KpaTKoe onucanue PyHKIHI aBTOMATHKH M YIIPaBJICHHS

TpaHchopmaTopa, peasmsyembix B MII ycrpoiicrBax P3A:

4.1 JluctaHuoOHHOE  yNpaBjieHHEe, MOHHTOPHHI H  OJIOKHpPOBaHHE
OomMOOYHBIX OMNepanuii KOMMYTALMOHHBIMH aNmapaTaMH B sSYelike Kaxaoro

oraensHoro Beiktovaresss BH, CH, HH Tpancdopmaropa.

4.2 MoHUTOPpUHT W (HKCAUUA AeiiCTBHA TEXHOJOTHUYECKHX 3AIUT

Kaxoro otaensHoro Beikmouarens BH, CH, HH Tpancdopmaropa.

4.3 MoHNTODHHT H (HUKCAIHS JeiCTBHSA TEXHOJOTHYECKHX 3alUT

TpaHcgopmaropa.

4.4 MV.
DOyHKIHS H3MEPEHHS AHAJIOTOBBIX BEJIMYHH TOKOB, aKTHBHOMN, PEAKTHBHOM,

MOJIHOM MOIHOCTH BHIKIIFOYATENsA, HANpPsO KeHWH W 4acToThl Ha cropoHax BH, CH,
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HH tpancdopmaropa, ¢ oTtoOpaxkeHHeM Ha JUCIUICE YCTPOMCTBA W AUCTAHIIMOHHOMN

nepeaayeit JaHHbIX.

4.5 ER.

PernctpaTop BHyTpeHHHX co0bITHII (YCTPOICTBA) JUIS 3aMOMHHAHWA,
oToOpaKeHUs Ha OHCIUIee YCTpOMCTBA, MWCTAHIIMOHHOW Mepenaud CcoObITHi
cpabaTeiBaHWs W HEUCIPABHOCTH BHYTPECHHWX (DYHKUIMH, ITyCKOBBIX CHTHAJIOB

BuHapHbIX BXO/I0B YCTPOMCTB 3allKUThl/yIPaBieHUs TpanchopMaropa.

4.6 FR.

Perncrpatop aBapmiiHbIX coOBbITHII, (HKCHPyeT ¢ OTOOpakeHHEM Ha
JUCIIIEE YCTPOHCTBA M AUCTAHLIMOHHON nepeaadel JaHHBIX:

— (azHble TOKH;

- TOKM HYIIEBOM mochemoBareIbHOCTH Ha croponax BH, CH, HH

TpancdopMaropa,

(hasHbIC HANPSIKEHNUS;
— HampsHKEHWS HYNEeBO# mocienosaTenbHOCcTH Ha cropoHax BH, CH, HH

TpaHcdopmaropa.

4.7 llepexroueHne rpymn ycraBok 3amur ycrpoiicrs P3A,

4.8 ABromaruuecknii BBoja pesepBa (ABP) cexkuuu mmn Ha ctropone CH

TpaHcdopmaropa.

4.9 ABromaTnuecknii BBox pesepBa (ABP) cexumn mmH Ha cropore HH

Tpaucdopmaropa.

4.10 YVYcrpoiicTBo perympoBanust HampsokeHuss Ha croporme HH/CH
Tpancdopmaropa (pydHoe W aBTOMaTHueckoe ynpasnenue mpusogom PIIH Tp), ¢

onpeaeneauem nonoxenus PITH.
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IIpunosxenue b

MNOACHUTEJIbHASA 3AIINCKA

B Hacrosmux MeroaMuecKHX YKa3aHHMSAX paccMaTrpuBaeTcs Peneiinas
3allTa W ABTOMATHKA TPEXOOMOTOUHHIX TTOHMXKAIOIMUX TpPaHC(HOPMATOPOB C
HanpsokeHueM oOmotkn BH 110-220 B, ¢ mnutaHueM W peryaupOBaHHEM
kodhdunmenta Tpanchopmaumu moj Harpyskoit (PIIH) na cropone BH

TparchopMaTopa, ¥ BO3MOKHOCTHIO MuTanus Ha cropore CH.

Ipumeuanus

3mech W Jajnee, YUMThIBACTCS PEXUM MAPAILICIbHON Pa0OThl CEKIMiA IHMH HA
cropoue CH rtpancdhopmaropa (aByx TpaHcHOPMATOPOB) MPH  BKIIHOYEHHOM
CexnmonHoM BEIKTIOUarene. Ha cropore HH tpancdopmaropa mpoaoinKuTeIbHBIH
peKMM MApa/UIENbHONM paboThl cekuwii mmH (¢ BKmodeHHeM CeKIHOHHOTO
BBIKJTIOUATEN) HE TIPEyCMaTPHBACTCA.

Jaunsle YkazaHuss MoryT OBITh TakXkKe HCIONB30BaHB (C HEOOXOAMMBIMHU
NONPaBKAMK) Ui MOHIKAIOUIMX — ABYXOOMOTOYHEIX — TpaHCHOpPMATOpoB U
TpaHcGopMaTopoB ¢ pacmerieHHo o6morkod HH. Ilepeuedp ¢yHKumii u
TpeboBaHUA K pacueTaM ycTaBoK P3A mis aByxoOMOTOYHOTO (C pacIIETICHHO#H
obmotko#i HH) TpancdopmaTopa NpaKkTHYECKH COBINATA€T C aHAJOTHYHBIMH
MaTepuamaMy, paccMaTpHBacMbIMH B pasjieNiax  JaHHOHM  paboTrel  mid
TpPexoOMOTOUHOTO TpaHcgopMaTopa, HCKIIOYAs, COOTBETCTBEHHO, (yHKIMH W
pacuetsl ycraBok P3A, npuBeaeHHble st cTOpoHb CpEHEro HAMPSKEHUs
TparcdopmaTopa (WM YIHTHIBAIOINNE €€ HAIMYKE) W, JTOMOMHHTEIBHO, CICHYIOLIHS
¢bynkmu 3anmTH Ha cropone BH tparcdopmaropa:

— ANSI 50N. ToxkoBas 3ammTa HyJI€BOH MMOCIIEA0BATEIFHOCTH,

— ANSI 27. 3ammura MUHMMAJIBbHOTO HampsokeHus (myckoBodl opran MT3

BH).

— ANSI 49:
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o Jlns tpéxobmorouHoro tpancdopmaropa Ha kaxaoii cropone BH, CH,
HH.
o Jlna nBYXxOOMOTOYHOro TpaHc(opMaTropa BHIIOJHIAETCS TONBKO Ha
cropone BH.
e Jlna tpancdopmaropa ¢ PaCIICIVIEHHON OOMOTKOM BBINOJHACTCS IS
Ka)XX/TOTO BBO/IA pacmerniéHHon oomMotku HH.
VkazaHus TaKke HE YUUTHIBAIOT OcoOeHHOCTH P3A mOHMXAOIINX
TpaHcGOpMaTOPOB, MATAOTIHX COOCTBEHHBIC HYKAB dnekrpuueckux cranumii (TCH
bnokoB u nyckopesepBHble TpaHC(HOPMATOPBI), KOTOPbIE AODKHBI PACCMATPUBATHCS

B OT/CJIBHOI padoTe.

b1 OcHoBHble 3amuThl TpanchopMaTopa H pe3epBHbIE TOKOBBLIE

3aIHTHI HA CTOPoHE Boicokoro nanpskenns Tpancdopmaropa

b1.1 ANSI 87T. IlponosbHas auddepeHUHANbHAS TOKOBAasl 3ALIHTA
Tpancdopmaropa, HMCII0J1b3Y LA S XapaKTePUCTHKH CTAGHIH3ALNH

(TOpMOKEHNST)
B1.1.1 IIpumensiemoe ycrpoiicteo SIPROTEC: 7UT613/633/635

(7TUT612)

Yerpoticteo  Jlud3ammtel  (OCHOBHas (DYHKIMS — 3AIUTHL  yCTPOWCTBA)
7UT613/633  pekomeHayercss K  IPUMECHCHHIO  JUIA  TPeXOOMOTOUYHBIX
TpaHcopMaTropoB B oOmeM ciydae (Tpu CTOPOHBI/TOYKHM wu3Mepenws). s
Tpex0OMOTOUHBIX TPAaHC(OPMATOPOB, HE HMEIOLIMX MPUCOSAWHECHUSA HAa OTHOM U3
npueMHelx ctopoH CH wnun HH (mpm otcyTcTBMM BBIKITIOUaTeneil BBOAa U
NIPUCOCIVHEHUI  HAarpy3kd  JAHHOM  CTOPOHBI), WM  JABYXOOMOTOUHBIX
TpaucdopmaropoB (6e3 pacmerienns obomorkd HH) Moxer WCmonb30BaThCS
yerpoiicteo 7UT612 ¢ 1BymMs CTOPOHAMU IO KITIOUCHHUS.

Jns TpancdopmMaTopoB, MMEIOLIHNX IPUCOSANHEHHE Ha TpueMHON cropore HH
yepe3 ABa BBIKITIOYATENT MOXKET HCIONb30BaThcs ycrpoiictBo 7UT635 ¢ nByms
TOUKAMHM HW3MEPEHMs TOKOBbIX Ilemedi Ha cropoHe HH, ambo yctpoiictBo

7UT613/633, ¢ moxpkIroueHMEM CYMMBI TOKOBEIX 1emeit croporsr HH
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TpaHcgopMaTopa Ha OOIIHIf M3MEPUTEIBHBIN BXO YCTPOMCTBA 3aIUTH (OHA TOUKa
H3MEPCHUS).

CrnenmajbHbIe TIOACHEHUST

B cnyuae npumenenus B npoekte JI3T Tepmunana 7UT635, cienyer NOMHHTS,
qgTo 3TO ychOﬁCTBO HC UMECT AHaJ10IOBBIX BX0O0B JJIA N3MEPCHUA
Tpex/omHodazroro wHanpspkeHuss TH W COOTBETCTBYIOIIMX (DYHKIHH 3aIlUTHI
(M3MepeHnrs), TaKUX KaK 3aI0UTa OT MOBHIIICHUS/ TIOHW)KEHHA HANPSDKECHAA, 9YaCTOTHI
u ap. B 4., B ycrpoiictee (B orimune ot TepmuHanoB 7UT613/633) He MoxkeT GBITH
peanu3oBaHa (yHKIUSA KOHTPOJI OTCYTCTBHS/HATHYKA HATIPSXKSHUA [T pa3peIIeHHA
JICUCTBHST CHCTEMBI TTOKAPOTYIIICHUsT TPaHchopMaTopa.

B cnywasx npucoemumenmst TpaHcgopMmaropa Ha cropoHe BH uepes nmBa
BBIKJTFOUYATENA, U ACKITIOYCHHUS BIWSAHHA CKBO3HBIX TOKOB HArpy3KH (yBEIHUYCHHE
TopMo3HOro TOKa) mpu K3 B 3ampmimaeMoii 30He, audsammuty TpanchopMaropa
pekomeHayeTcs noakmouare K TpaHcdopmaropam toka (TT), BCTpoeHHBIM B
BBICOKOBOJIBTHBIE BBOJa cToporsl BH Tpancdopmaropa.

Jis 3amuTel OLUMHOBKH CTOpOHBI BH f0mKkHA BBIONHATBCA OTAENbHAA
mazamuTa, ¢ TOYKaMu U3MEpEHH, TOAKIOYeHHBIME K TT B menw BEIKIIOUarenei u
TT BCTPOEHHBIM B BHICOKOBOJIBTHBIE BBO/IA JAHHOM CTOPOHBI TpaHchopmaropa.

Hns croponst HH TpancdopMaTopa, OpUMEHEHHE OTACIBbHON Aud3aimuTh
OIIMHOBKH, CIEAYyEeT pacCMaTpuUBaTh B  OTACIBHBIX  CIydasX  yCTAHOBKH
TOKOOTPaHHUHBAIOMIECTO peakTopa Ha cropoHe HH, nubo Hamwums pa3BUTOM CXEMBI
npucoenuaennii HH tparcdopmaropa.

[Mpuniun gedcreus Jud3ammrsl OCHOBAaH HA M3MEPEHHH U CPABHEHUU TOKOB
BCEX CTOpPOH  TpaHcdopMmaropa, OTHACABHO M Kaxaod a3, ¢ yueToMm
k03¢ puimenToB TpaHChOPMAIHH MEXAY €r0 OOMOTKAMH.

Jubdepenumansupiii  (paboumit) Tok Judsammrsl npencrasmsier coboii
MOJYJIb TCOMETPHYCCKON (BEKTOPHOM) CYMMBI BCEX HM3MEPSICMBIX TOKOB CTOPOH
TpaHchopmaropa. [Ipu 3TOM npeanogaraercs, YTo TOKH, BTEKAIOLIHE B 3aLHIIAEMYIO

30HY, HMEIOT OMHAKOBEIHN «IOJIOXHUTENbHBIH» 3HAaK, 1 HA000POT.
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Topmo3sHoii Tok (mpensATcTBYIOmuil neiicreuro pabouero toka) Judsamurer
NpPEACTAaBIAET CO0OM CyMMy MOIYJeH BCeX M3MEPACMBIX TOKOB CTOPOH
Tpanchopmaropa.

Oyuknus JuddepeHnmaabHOii TOKOBOH 3aIUThl TpaHChOPMATOpa BKIIOUAET
JIBa OCHOBHBIX MPHUHIMITHAIBHBIX aNropuTMa aeicteus (cM. Pucynok 1):

— XapakrepucTika OEHCTBUS  3aIUTHL C TOKOBEIM  TOPMOXKEHHEM,
MPEACTAB/SEONTass CO00M UYBCTBUTCNBHEIM OpPraH 3alluTBl C TOKOM
cpabaTbiBaHus, BEJIMYHMHA KOTOPOTO YBEIUYHUBAETCS MPOMOPLHUOHAIBHO (B
ofIemM cryvae) TOPMO3HOMY TOKY 3alWTHI, M YCTaBKOH HAYaJIbHOTO TOKA
cpabarbiBaHWsi HH)KE HOMWHAILHOTO TOKa TpaHcdopmaropa (mpu
OTCYTCTBHH  TOPMOXKEHHMsA  HA  HAYaJlbHOM  33JaHHOM  y4acTKe
XapPaKTCPUCTHKH).

— XapaxTepucTHKa OBICTPOrO HNEHMCTBUS 3aIIUTHl HPH TOBPEXKICHHAX C
HU3KUM CONPOTHBICHHEM B 3aIOUIAeMON 30HE, MpPEACTABILIOMAt cOOOiH
IpyOBIi OpraH 3ammTBl C BBICOKHM IIOPOTOM TOKa cpa0aThIBaHHA
(Hduddepentmanbias 0TCeUKa), KOTOPHIA HE OrPAHAYHBACTCS UMEIOIIAMICS
TOPMO3HBIMH XaPAKTCPUCTHKAMH 3AIUUTHl W, BCIICACTBHE 3TOrO, IOJDKCH
TIPEBBIIATh MAKCUMATFHO BOMOXKHEIH Mg depeHnnanbsHen Tok Hebaranca
Jud3ammTel npy CKBO3HBIX (BHEINHHX) IOBPEIKICHHAAX.

Tok BKTIOYEHWA, WIM WHAYe, OpOCOK TOKAa HAMArHAYHBAHAA
HEHArpy»K€HHOr0 CHJIOBOTO Tpanchopmaropa uia IlpomonbpHoit Jlmd3amurst
sBisieTcs A depeHITnaIbHEIM TOKOM Hebaltanca, KOTOphIi TpeOyeT crnemrambHBIX
TEXHHYECKUX MEP [UTA 00CCTIICUEHMS HE JMCHCTBHS 3aAIUTHI B PEKAMAX KOMMYTAIHA
TpaHcopMaropa Ha CTOPOHE MNHUTAHHUA, TAKAX Kak OJOKHpOBAaHWE MACHCTBHA
OCHOBHO# (4yBCTBHUTEJIBHOM) CTyIeHH J[M(3aInThl IPY MOSBICHHH TaPMOHHYCCKHAX

COCTaBSHOINMX (B OCHOBHOM BTOpOi rapmMoHMKH ¢ uwactorod 100 I'm) B

1 depeHIHaNBHBIX TOKAX.



W Ili+s
it.p,=1]1]+]12

*) Hak/1oH ONONTHUTENLHOTO
TOPMOXXEHUA:
7UT6 -3 yyacTok 1

PucyHok 1 - XapakTepuctuka cpabaTbiBaHua 7UT6

Mpn CKBO3HbIX TOKax K3 60nbLIOA BeAMYMHbI (MOBPEXAEHMEe BHE 30HbI
3all1Tbl) BO3MOXHO BO3HWKHOBEHME 3HAYUTENbHbIX AuddepeHLManbHbIX TOKOB
HebanaHca, MNpPeBbIWAKOLWMX MOPOr cpabaTbiBaHNA OCHOBHOM (4YBCTBUTENbHOI)
cTyneHn [Aun3awintbl, BCNEACTBUE YBENNYEHUA MNOrPELUHOCTU W3MEPEHWs, Wu
HacbllLeHWs TpaHCOPMATOpPOB TOKa OAHOM M3 CTOPOH TpaHcdopmaTopa. [Ans
NpeaoTBpaLleHns W3NUWHUX cpabaTbiBaHWi  Oud3aimTel B TakuX  Ciy4asx,
NCNonb3yeTca (YHKUMA 3(PPEKTUBHOIO TOPMOXKEHUS TOKaMu, MPOTEKAKOWMMM Ha
BCEX CTOpPOHax 06beKTa (CyMma MOAy eli TOKOB).

OTcTpoiika (HegelicTBue) [Oudzawutbl NpWM BHeWHMX K3, B OCHOBHOM,
obecreynBaeTca nNpaBWbHbIM BbIGOPOM HAKNOHA XapaKTepUCTUKK cpabaTbiBaHWS
(TopMOXKeHus)  pene,  KOTOPbIA  ONpefensieTcss  BEWYMHON  Ko3thduumeHTa
TopmoxkeHus (K TOAM), npegcTtasnstowero coboil tga (MM TaHreHC yria HaknoHa
XapaKTepucTuKn cpabaTbiBaHUA/TOPMOXKEHNS).

Kpome TOro, CyLecTBYIOT fApyrue crielmanbHble BO3MOXHOCTM YCTPOCTBA,

npefoTBpallatolie  HEeCeneKTUBHble — [JEACTBUS  3alyUTbl,  BEPOSITHblE  MpU
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TIepexoJHEIX Tporieccax K3 B ceTr v Ha 3alrinaeMoM 000pYI0BaHMH, BI3BIBAIOLIAX
YBEIMYEHNE MOTPEIIHOCTH H3MepeHusa TpaHchopMaTopoB Toka JIud3armuTsl.
JleTambHOE OMHCAHWE BCEX XapaKTEPHCTHK 3AIUTHl TMPHBEACHO B PYKOBOACTBE IO
SKCIUTyaTaluy MUKPOIIPOLIECCOPHOI0 yCTPOMCTBA.

B Hacroammx YkaszaHWAX XapaxkTepuCTHKU uG3aImuTel (M mpouMX 3aiiur)
TpaHC(OpPMATOPa pacCMATPUBAIOTCT B 00BEME, HEOOXOODMMOM A  BblOOpa
IIapaMeTpOB WM pacueTa ycTaBok pyHkuuit P3A tpanchopmaropos.

Hns IIpononbHoi Hudzamue TpancdopmMaropa, HMEIOIIEro
TpaHCchOPMATOphl TOKa Ha BCeX CTOpoHax (oOMoTKax) M B Kaxaoi (ase,
mpumensiercs pyakmms PROT. OBJECT (Bammm O0bekT) — TpanchopmaTop
(3amaercst mo ampecy 105).

Kpome Toro, obmmii BBOn ¢yHkmmm DIFF. PROT. ocymecrsnsercs mo

azpecy 112 — BeeaeHo, u A0MONHUTENBHO, 110 aapecy 1201 — Bk,

b1.1.2 BeiGop HA4aJIbHOT0 TOKa cpadaTbIBaHNIS OCHOBHOI1

xapaktepuctuku Jund3amurer Tpancdopmartopa.

b1.1.2.1 C yueromM ofecmedeHHsI OTCTPOHMKH OT CKBO3HOMO  TOKa
TpaHchopmaTopa mpH BHEWHMX K3 ¢ MOMOIUBIO TOKOBOrO TOPMOJKCHHS,
PEKOMEHAYeTCs CIeAyIoLlee BBIPAKCHUE I ONMPEACTICHHs MHHHUMAIBHOTO TOKa
cpabatbiBanusa [ —DIFF > OCHOBHOM (4yBCTBUTENbHON) (yHKiMK Jludzammursr,
obecrieunBaroIee OTCTPOIKY OT Toka HebaJlaHCa pelie B HOPMAJIBHOM (HAarpy309HOM)
pexume paboTsl TpaHcOpMATOpa, BBHI3BAHHOTO MOIPEIMHOCTHIO HM3MepeHus TT,

TePMHHAJIA, 3AIMThHI ¥ PErYJIMPOBAHMEM HANpPsLKeHH TpaHcdopMaropa:
(I = DIFF >) = K grere L s rormsan » (B1.1)

rae  ygropvpay = (KOJ_U—I &+ Mpp + Kppe - AU pyp ) 1, — TOK Hebamanca B

pexumMe Hauana TOpMOXxeHus, npy ycyiosuu Hammuus PITH tonbko Ha cropoHe

BH;

3
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Korerp =15 -  xoaddunmeHT oTCTPOHKH (TIPUHATHIH B COOTBETCTBUM C [2]
13b, m. 5.1.1);

Kom=1 - xo>pduumenrt ommotumuoct TT  (mpu  pasnuuum
Tunoe/xapakrepuctik 1T Ha cTroponax TpaHcdopmaropa);

I = Syomnn I3 “Upoupn )~ HOMHUHANBHBI TOK 3allMIAEMOro OOBLEKTa -
Tparcdopmaropa Ha cropoHe BH ( Sy py — HOMHHATBHAS (MaKCHMAIBHAS)
Tpexdasnas wmommHocTh TpaHcopMmaTopa Ha cropone BH, Uygypw
HOMHHAIBHOS JHHEHHOe (MexnydasHoe) HampsbKeHWe TpaHcdopmaropa Ha

cropore BH);

¢ =0,05 — oTHOCHTENFHOE 3HAUCHHUE TOTHON MOTPEITHOCTH W3MEPUTETBHEIX

TT (B aramazoHe TOKOB Harpy3KW HE TPEBHIIIAONTNX HOMHUHAIBHEIH Tok TT);
Afyr =0,05  —  OTHOCHTENbHOE  3HAYEHHWE TOKOBOM  MOTPEIHOCTH
mpomexxyrounbix TT w ananmoro-mugpoBoro mpeobpaszosarens (AL
TEepMHUHAJA,

Kiox €1 — xoaddbummenT pacnpeneyicHHs TOKa Ha CTOPOHE PEryJIMPOBaHHAS
HanpspkeHus (BH) B MakciManbHBIX pexkxuMax Harpys3ku Tpaacgopmaropa.
Kos¢dpuument pacnpenenenus toka mnpeaHasHaueH Ui NpeoOpa3oBaHUA
CXeMHBI K JIy4eBOMY BHJY, ONPEACIACTCS KaK OTHOIICHHE 3KBHBAJIICHTHOTO
COIMPOTHUBJICHHUSA YYaCTKa MApAUICIBHBIX COMNPOTHBIICHHII K CONPOTHBIICHHIO
PAcueTHON BETBM 3TOr0 ydyacTka. 3Aech MOKeT ObITh MpUHAT paBHBIM 1,0, ¢
y4€TOM  pErynMpoBaHWS Ha  CTOPOHe OCHOBHOro muranusa (BH)
Tpancdopmaropa;

AU e = AU (%)/100(%) —  oTHOCHTeNBHASA BEJIMUUHA HANpsUKEHUS
muarazona PITH na cropone BH TpancdopmaTopa (B HONOXKUTENBHYIO HITH

OTPHLATEIEHYIO CTOPOHY).
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IIpumeuanne: 31ecs U anee, B CIydasx aCCHMETPHUIHOro auanasona PIIH (-
AU, 1+ # + AU, ), 32 PaCUETHYIO BENMUMHY IPHHUMAETCA OONBINEE 3HAYCHHE O
Momymo AU,

C yueToM TPWUBCACHHBIX BHIIC BEJIMYHMH, OCHOBHOE (peKOMEHIyemoe)
BBIpAXkKeHNe TS pacyeTa MAHAMAIBHOTO TOKa cpabateiBanus [ —DIFF > (QYHKIHH

I[I/I(I)SaH.II/ITBI MOYKHO ACTAJIM3HPOBATH:

(I = DIFF >)=1,5-(1-0,05+0,05 +1-AU ) - 1, =

(B1.2)
=1,5-(01+ AUy )1,

HeO6XOI[I/IMO TAKKE YUHUTEIBATH, qTo [S{eA)1%8 HOMHWHAJIBHBIC TOKH
TpaHCHOPMATOPOB TOKA 3HAUUTENBHO (B 5 1 Goyee pa3) MpeBBIIAIOT HOMAHATBHBIH
(wm  MakcHMaNbHBIH  paboumii) TOK TpaHCPOpMaTopa, BO3MOXKHO TMOSBIICHHE
60BIINX MOrPEIIHOCTEN IPU U3MEPEHUU TOKA HArPy304YHOTO PEKUMA.

B rTakux ciydasx, B MPUBEJCHHOM BbIlI€ BBIPAKEHUH MOTPELIHOCTD

mimepenuss TT pexomennayerca yuuteiBath He Menee 10% (e=0,1) B menmsx
o0ecIieueHuss OTCTPOMKH YCTaBKH IO TOKY cpabaThIBaHHSA OCHOBHOW (DYHKUHH

Hu3zanuTsl.

b1.1.2.2 JIpyroii  BapmanT BBIOOpa MHHHMAJIBHOTO TOKa CpabaThIBaHUs

I -DIFF > Jlnd3amurs! npemiaraercs Msrorosurenem:
(I =DIFF >)=(0,240,5-Alpgr )- 1,9, | (B1.3)

roe [, — HOMMHAIbHBIH TOK 3alAIaeMoro oosekTa (Tpanchopmaropa),
Mo =Uyax —1,0)/1,, — OTHOCHTEIBHBIH MU depeHnanbHblii ToK Hebananca
mpu kpaitnem momoxxenun PITH Ttpancdopmaropa (pemenbHOe H3MEHEHHE
ko>dpdunmenta rparcopmanmu - K, );
Tyax =Sy/ (\/§ ’ UM[N)’

S, — HOMHHaIbHAs MOILLIHOCTh TpaHchopmaropa;

42



U,,, — MHUHHMaTbHOe HampspkeHne BH Tpancdopmaropa B guamasone

perynupoBaHus (U3MeHEHHs K. p ).

Ipumeuanue: [laHHbIA BapHaHT MOXKET [PUMEHATBCI B pacyerax
XapakTepuCTHK Ju3amurer it TPaHCHOPMATOPOB CPABHUTEILHO HEOONBITON

mortHocTH (okormo 10MBA unu menee).

B1.1.2.3 ins tpancdopmaropoB 0Oe3 PITH MOXKHO YCTAaHOBHTH MEHBIIYIO

OTHOCHTEIIbHYIO BEJINYNHY CPaOaTEIBAaHHA:
(I-DIFF »>)=0.2-1,. (b1.4)

VYcraska I-DIFF> - 5310 mnoporoBasd BenuuMHa cpalaTelBaHHA IIO0
JuddepeHnanbHOMY TOKY, KOTOPBIH fBJIAETCS MONHBIM TOKOM MOBPEKICHUA
3aIHIIAEMOTO O0BEKTA.

VYcrapka I-DIFF> onpenensercs OTHOCHTENBHO HOMHHAJIBHOITO TOKa

1
3aIUIaeMoro oobekTa (B 0.6, —2EL),

no

B1.1.2.4YcraBka mo TOKy cpabaThiBaHHs OCHOBHOM (yHKImu Jludh3ammrsr

BeoauTcs mo anpecy 1221 (I-DIFF>) B auanazone (0,05+2,00) ]L

no

B1.1.3 Pexomennyemblii mopsinok pacdera ko3ddunmeHTa TOpMOKEHHS
SLOPE1 JImdg3amursl TpaHchopMaTopa (ompeldeieHHe HAKJIOHA TEPBOTo

YYaCTKa XapaKTepPHCTHKHU CPadaTHIBAHUS/TOPMOKEHHUST)

CrenpaJibHbIe OSICHEHH ST

B HacTosmieM pasmelie TPUBOMUTCA TMOPSIOK pacdera Kodddurenta
TOPMOXEHHUSI /Ul [EPBOTO HAKIOHHOIO YYacTKa XapaKTePUCTHKU CPadaThlBAHUA
HuddepennmanpHoii 3amuTel Tparchopmatopa (SLOPEL), npeactaBneHHbIi Hike

eipaxernsivmu  (B1.S)+(B1.12), koTopsie SBISIOTCS OOOCHOBAHHMEM HMTOTOBBIX
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PacCUCTHBIX (I)OpMyJ'I, HEMMOCPEACTBECHHO NPCAHAZHAYECHHBLIX AJIA BBbIYUCJICHHUHA

3agaBaeMoro nmapamerpa (ycrapku) KTopm, cOOTBETCTBEHHO:!

— Beipaxenne (B1.13) wmn (51.14) s BapuanTa: Tpancdopmarop, padotatommit

B IIPOJIOJDKUTESIFHOM PEXUME CpeaHeii 3arpy3ku (mopsaxa 50% ot Suom.1p);

— Bubipaxenue (b1.19) win (51.20) ans BapuanTta: TpaHcgopmarop, pabotarommii

B MHPOAOIDKHTETBHOM pEXHME MakCHMallbHON 3arpy3ku (mopsgka 100% ot

SHOM.TD).

roc

b1.1.3.1B obmem cnyqae, SLOPE] ompenengercs 1mo BoIpaKeHHIO:

Al
SLOPE1= —222 _ 4oq, (B1.5)

TOPM

Al 0o — MPUPAIICHAE OTHOCHTENBHOTO P (HEPEHIHATBHOO TOKA,
Al ;opyy — TIPHpPAIIEHAC OTHOCHTEIBHOIO TOPMO3HOTO TOKa (apudmerHueckas

CyMMa TOKOB BceX mied [(ud3armuTsr);
0L — yTOJl HAKJIOHA XapaKTePHCTUKH.

Hna Beibopa SLOPE] B kadecTBe pacyeTHOTO NPUHUMAETCS PEXUM, NPU

KOTOPOM KO3 HITUEHT ABIAETCS MAKCHMAJIBHBIM

rae

SLOPE 1= Korere  Luppacan — ({ - DIFF >) (51.6)
z ]TOPM.PAC‘I. o ITOPM.HA‘{.H
Korerp =15 — xo3dpdummenT oteTpoliku (IPUHATHIH B cooTBETCTBUU C [2]
135, n. 5.1.8);
I s pacun — MAKCHMAIIBHBIH pacueTHbII MEPBUUHBIHM TOK Hebananca;

1-DIFF > — MAHUMANBHBIA NEPBUYHBIN TOK CpabaThIBaHNA 3aILUTHL,

> Lropmpacy 1 — CYMMApHBIH PacHeTHBIH TIEPBUYHBIH TOK TOPMOKEHHUS;
I ropmpaun — HAYAIBHBIA NEPBAYHBIA TOK TOPMOXKEHHS.

Tok HebamaHca OMPEACITACTC IJIA BEJIMIUHBI MAKCAMAJIbHOT'O TOKa BHEIITHETO

(ckBosnoro) Toka K3, Hanpumep:
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rac

Iyspacan = (K me - K om "€t Afgp + Kok * AU per ) * 1 ypaxe prEm
= (2 10,1+ 0,05 + Ko - AU pir ) I\axcpuem = (b1.7)
= ((),25 + Koo " AU pgr ) Iy saxcpuem >

K p =(l,5+2) — KO3(p(UITUCHT yBETUYEHHS TOKAa B TEPEXOJHOM PEKHME
BHewHero K3, yuuThIBaIONMi anepuoOIUYECKYIO COCTABISIONIYIO (OOBIYHO
MPHHUMAETCI MAKCHMAJTbHASA BEIMYHHA);

Komm=1 — xooppmmenr ompotunHoctd TT  (mpm  pasnuumm

Tuno/xapakrepuctik TT Ha cTopoHax TpaHchopMarTopa),

Ko <1 — xoaddurmment pacnpeneneHus Toka Ha CTOPOHE PETyIMPOBAHHA
Hanpsokennsi (BH) mpu nannom ckBozHom K3 (wa cropone CH wim HH
TpaHchopmaropa);

AU, — OTHOCUTENbHAA BETMYMHA MAKCUMAJIbHOTO NPUPAILEHNA HAPSHKEHUS
OTHOCHTENIbHO HOMWHAJIbHOW Benmu4uHb B juana3oHe PIIH Ha ctopone BH
(mpuHMMaeTCs PaBHOMW MOJOBHHE AWAINA30HA, WIH MOIYJIO €r0 MaKCUMaIbHON
JaCTH),

I\ ke paem — MAKCUMabHBIN ckBO3HOH ToK K3 (mpu BHemmnem K3 na cropone
CH wmm HH tpancdopmatopa);

¢ <£0,10 — oTHOCHTENBHOE 3HAYCHHWE TMOJIHOW morpemHocTd TT B pexume

BHemHero K3. 3nauenwe norpemnoct, paBHoe 0,10 mpuamMmaerca npu
YCJIOBHH, €CITH MOJKIIIOYEHHOE CONPOTHBIIEHNE Harpy3KH BTOPUYHOH OOMOTKH
TT He npeBbIAET MPEAETbHO AOMYCTUMON BETHYHHBI, KOTOpPas ONpeessIeTcs
1O KPUBBIM mpeenbHoi kpatHocTH TT /i MaKCHMaJIbHOTO TOKA BHEIIHETO

K3.

Tok TOPMOXKCHHA ONPEACIACTCA COOTBCTCTBCHHO, JJIA 9TOr'0 K€ pEKHUMaA.
z L ropvpacan = Ivakcrn + (1 —&— AN, e — Kok * AU pgr ) “Ly\iakcrEm =

= (2_3 = M — Kok 'AUPEF)'IMAKC.BHELH = . (E1.8)
= (1785 — Kook AUPEF)' L yiaxe prem
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CrennaJjibHbIe OSICHEHHUST

- Bo Bcex cmywasx TpeOyeTrcs BBINOJNHEHHE TIPOBEPKA  OCHOBHBEIX
M3MEpUTEINIbHBIX TpaHcdopMmaTopoB Toka JluddepeHimansHoNl 3aIIUThL,
OCYIIECTBIISIMON MO ABYM METOJUKAM:

a) Poccuiickas meroauka: [IpoBepka Ha COOTBETCTBHE IOIYCTHMOMN
morpenrHOocTH (< 0,10% ) Mpu MakCHMAaIbHBIX TOKaX MOBPEXKICHUS BHE
30HBI JEHCTBUS 3aluThl TpaHcdopmartopa (BHemmne K3 BOMH3M
YCTaHOBKH TpaHchopMaTopoB Toka Jludzammrst).

6) MeTtoauka IpOU3BOAUTENA, OCHOBAHHAS HA MHHIMAIFHOM BPEMEHHI
HEHACHIIIEHHOr0 cocToAHUA TT, HeoOXomuMoM st padoThl ArOPUTMa

3aInuTHl (IpUBeieHa B npmioxkenuu ['1).

Tpedosanue coomgemcmeun _TT 00oum _memoduxkam _NpoeepKu__—

OCHOBOI’IUJI(IZ(UOMMIZ npuHuun.

Poccuiickas meToauka:

TpeboBanue COOTBETCTBHS NOI'PEeIIHOCTH H3MEPHTEJIbHbIX
TpancpopmaTopoB Toka J(nddepeHumanbHoi 3amMTHI TOMYCTHMOI
pesiuunHe (< 0,10% ) npu BHemuux K3 siBasiercst 6a30BbIM.

VYkazaHHas MPOBEPKA OCYLIECTBISIETCS B LENAX 00eCIeUeHHs CENeKTUBHOM
pabotsr Judzammrer Tpanchopmaropa, U npou3BouTCs (OCHOBHOM METO/)
C WCIOJB30BAHWUEM KPHBEIX TPEHCIBHOW KpaTHOCTH TOokoB K3, myTtem
CpPaBHEHHS M TOCIIEAYIONMIErO MPUBEACHUSA B COOTBETCTBHE TOIKIIOUCHHOMN
(meficTBUTENPHON) ¥ TPENENbHOM JOMYCTHMON HArpy3kd BTOPHYHOH
obmotku TT.

- B ciyuasx, eciiu conpoTuBiieHHe (MOLIHOCTH) AeHCTBUTEILHON HAIPY3KH,
noakmoueHHo k TT, mpeBblmaeT mnpeaenbHO JOMYyCTHMOE 3HAUCHHE
CONMPOTHUBIEHUST  (MOIIHOCTH), BEJIMYWHA KOTOPOTO  COOTBETCTBYET
pacueTHO# KpaTHOCTU MakcuMasbHOro Toka K3 (ompenensercs no KpUBbIM

mpeaensHOi kparHoct TT), U majpHEHINEe YMEHBINCHHE COMPOTHBICHUS
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momkmoueHHo# — Harpysku  TT, mbo  wW3MeHeHWe  mapaMeTpoB
(xoadduienta TpaHcopmarmu) npumeHsieMbix  TT — HEBO3MOKHO,
HEOOXOAMMO YCTaHOBHUTh AEHCTBUTEIbHYI) BCIWUHMHY TOTPEITHOCTH
n3mepenus TT.

- Bennunna peficTBUTeJbHOI morpemHocTd m3MepeHus TT Moxker OBITH

onpeacacHa ¢ JOCTATOYHOM TOYHOCTBIO IO KpI/IBOfI 3aBUCHMOCTH TOKOBOM

K MAX PACY

norpewrHoct  f,(%) OT OTHOLICHHS (koadduipeHr  A),

PACY
npuBeneHHoit B [4, (pasmen 4-3)], rme K,y pscy — O5TO KpaTHOCTH

MaKCHMaIBHOTO TOKa BHEIMHETO K3 7 . cpupm> @ Kpacy — TPEIETbHAA

kparHOCTh Toka K3 1 geficrBuTenbHOi Harpysku 1T, onpeneneHHas mo
KpuBbIM  TpenesnbHOM  kpatHoctu 1T, Benuuuna peilicTtBUTENnbHOH
morpeurHocTH TT MOKET OBITh Takke BEIYMCICHA C TIOMOIIBIO CHSHATBHBIX
PacU€THBIX IMPOrPaMM, YUWTHIBAIOIIMX 3JIEKTpUueckue mapamerpsl 1T u
MTOIKITIOUEHHOMN HAarpy3KW BTOPUYHBIX LIEMEH.

- B pacuerax SLOPEI cienyer HCmop30BaTh pacueTHYIO (ACHCTBUTENBHYIO)
BEIMUMHY TIONHOHM Torpemuocty €. JIOKHO y4YHTHIBATHCSA HambOonbLIce
3HAUCHHE MOTPEITHOCTH, W3 TMOIyISHHBIX Iyt pasHbix komiuiekros TT JI3T.

- Hmwxe paccmarpuBaercss pacueT  ko3ddummenra TOPMOXKECHHSA €
WCIONB30BAHAUEM OTHOCHUTENIGHBIX BEJTUUHWH TOKOB, TMOSTOMY MapaMeTpHI
I-DIFF > (ycTaBKa MHHHUMAJIbHOIO HEPBHYHOTO TOKa CpabaTblBaHHA

3AIUTEL) U { 1opypaqn  (BETHIHHA MEPBHYHOTO TOKA HAYAIA TOPMOXKEHHU) B

NCPBUYHBIX HMCHOBAHHBIX BEJIMIWHAX 3/IECH U JAJICC OTCYTCTBYIOT.

b1.1.3.2 IIpu pacuere B OTHOCHTCIBHBIX BEAMYMHAX (B OTOM CIlIyyae,

SHAQUCHUA TOKOB ONPCACITAIOTCA OTHOCHUTCIIBHO  BCJIMYHHBI ["O ), OCHOBHO¢

Beipaskenre SLOPE1 uaentnuno nmpuseaeHnomy B (B1.6):

SLOPE 1 = L5 - Iyspacaor u

TOPM.PACY. OTH

—(I - DIFF >) g
~1

, (51.9)

TOPM.HAY.O0 TH
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rae [HE.PAC‘{.OT H> (I - DIFF >)OTH > Z [TOPM.PAC‘I. OTH » ]TOPM.HA‘I.O TH TC XKC HapaMeprI?

gto u B opmyne (b1.6), 3anaHHEIE B OTHOCHTETBHBIX BEIHMINHAX.

Bemwunna - DIFF > sABIA€TCA 3aJaHHOM yCTaBKOM MUHHMAJIBHOTO TOKa
cpabaTbIBaHMs 3AIIATHI.

Bemmunza Toka Hagama TopmoxeHus ([ 4y ) MOXET OBITH OTpejeNeHa Mo

TOPM.H!
rpaduuecKoii XapaKTepUCTHKe cpabaThIBaHUS pelie, WM 3aJaHa HW3HAYAITBHO (CM.
HUXKE).

B ofmem ciyuae, HeoOXOOUMO ONpPEAETUTh TOK 0a30BOH  TOYKH

xapaktepuctuku TopMoxkeHUss BASE POINT 1 - cnoenuansHo 3amaBaemoe

1 TOPM

CMCIHICHHUEC TOYKH MCPECCUCHUA XAPAKTCPUCTUKA TOPMOKCHHA ¢ OCBIO BOOJIb

HOM
3TOM OCH.
3 ] TOPM 11
[lonoxenne 06a30Boli TOYKM HA ocu —M | onpenendomieil Hadaino
HOM
HAKJIOHHOTO yYacTKa XapaKTEPHCTHKH cpabaThIBAHH/TOPMOXKCHHS, ONMPEACIIeTCs
nu3 Bblpa)i(eHI/ISII
I — DIFF >

SLOPE 1= , (B1.10)
Liommns — BASEPOINT 1

JaM)140

I - DIFF >

BASEPOINT 1= ITOPM.HA"I - SLOPE 1

) (B1.11)

TakaM o00pazoM, U1 ONpEAENEHUS BCEX MApaMETPOB XapaKTEPHCTHKA

cpabaThIBaHKA / TOPMOXKCHAA HEOOXOMMO HANTH BENMHUHHY 1oy ua -

Bb1.1.3.2.1 CornacHo pexomenauusam H3srorosutens J[u3amuTs, MOXET
OBITH TIPUHATO — BASEPOINT1=0 (XapakTepPUCTUKA TOPMOXKEHHA IPOXOIMT uepes

HAYaj0 KOOP/IMHAT).
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Torpa pacuer SLOPE] 3HaYUTEIIEHO YIIPOIIACTCS:

SLOPE = -2 Tusraca (51.12)

z I TOPM.PACY

[Moacrapiss BHINENPUBENCHHBIE 3HAUCHUS [ ;pacar (BL.7) ¥ D L iopupacy 1

(b1.8), MOxHO mpeacTaBUTH OCHOBHOE pACUETHOE BhIpAXKEHHE SLOPEl  mis
OTPE/ICIICHYS HAKIIOHA MIEPBOTO YUaCTKA XapaKTepUCTHKH TopMokerHus J[3T:

1L5:(2:6+0,05+K o ‘AUpr)  3-8+0,075+ K, - AU

SLOPE1=
2-¢ —005-K o AU ) 1,95-& — Koo -AUpyp

(51.13)

[Tpu ycnosum, uto £ <0,1 MOXKHO YIIPOCTHTD JAHHOE BhIpaKEHHE:

0,375+1,5- Ko - AUy,

SLOPEl = (b1.14)
1,85 — Ko - AU pgr
B 5TOM ciTydae, TOK Hadaaa TOPMOIKEHHS OIPENENIeTCa KakK:
[ - DIFF >
Tropynan = TSLOPEL (b1.15)

Kak ykaspiBazioch BbIIIE, B pacuere SLOPEl cleayeT UCIOIb30BaTh
JICHCTBUTEIBHYIO BEJIMUMHY MOrpelHOCTH TT € — MakCUManbHyIO JUISl KOMIUIEKTOB
TT A3T.

B kadecTBe yCTaBKHM ClieqyeT MPUHUMATh CTAHAAPTHYIO OOJBIIYIO BEIMUYUHY

SLOPE1.

B1.1.3.2.2 3roToBHUTEIEM 3AILIMTHI, B HCKOTOPHIX CIyYasX, PEKOMCHIYCTCS
ycTaBka 0e3 BBIMOJIHEHHS PACUSTHOM MNPOBEPKH (BEPOATHO MpHEMIIeMas st

TpaHcPopMaTopoB ¢ HeGobmiM auanazoHom PITH):

SLOPE1=0,25. (B1.16)
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Ipumeuanme: Crocod MOXKET MPUMEHATBCA TOJMBKO B IPHOJIMIKEHHBIX
pacuerax xapakrepuctuk J{udzamursel (HanpuMep, NPU OTCYTCTBUM HEOOXOAMMBIX

HCXOOHBIX L[aHHI:IX).

Bb1.1.3.2.3 B Ttex cmywadx, ecnm TpeOyeTcs MaKCHMAalbHOE YBEJIUUCHHE
YyBCTBUTEIbHOCTH 3AIIUTHI IIPH MAJIBIX TOKAX MOBpexkaeHus B TpaHchopmarope (K3
yepe3 IEPEeXOAHOE COTNPOTHUBIICHHE), BEIMUYMHA TOKA HAYATBHOTO TOPMOMKEHHSA
MOXXET OBITh 3a/aHa IIPEABAPUTENBHO (M3 YCIOBHMS OTCYTCTBUSI TOPMOXKEHMS LPH

MaJIbIX TOKaX /iy <1,, ¢ OOJHOBPEMEHHEIM IIPOTEKAHNEM CKBO3HOTO HOMHHAJIBHOTO

TOKa Harpy3ku TpaHchopmaropa, rie /., — Tok K3 B Tpancopmarope):

Lropnan =240, (Bll7)

IIPA 3TOM, TO4YKa IMEPECEUCHUA NMEPBOTrO HAKIIOHHOTO Y4aCTKA XapaKTCPUCTHUKH

! TOPM

TOPMOKEHHS C OChIO Oynet omnpeaenarses (B 0.€.):

HOM

1,5-(0,1+ AU )
SLOPEL

BASEPOINT1 =2 - s (b1.18)
rae  BASEPOINT1 — 6a3oBas TOUKa TOPMOKEHHS IIEPBOI0 HAKIIOHHOTO yYacTKa

XAPAKTEPUCTUKU TOPMOXKEHUS.

Jna npamHOro pacuera SLOPE1 OyJer ONMPEOensTses 110 OCHOBHOMY
BoIpakeruo (51.9).

IIpu noacranoBke 3HaueHWi Tokos m3 Bhpaxeruit (b1.2), (51.7), (B1.8) u

(B1.17) B oTHOCUTENBHBIX BeMUMHAX (K 7, ), IOIydHM:

15-(2-+0,05+ Ko - AUy ) K, —15-(0,1+ AU
(2-& —0,05- Ky - AUy )- K, —2

15-[2-6 40,05+ Ky - AU ) K, = (0.1 + AU, )]

) (1’95_8 — Kook 'AUPEF)'KI -2 7

PEF) —

SLOPE1 =

(51.19)

50



e K, = Dypaxemn )
1n0

Jna yactHOTO (M HanboIee pacnpocTpaneHHoro) ciyyas € <0,10:

L5-[(0,25+ Ko - AU ) K, = (0,14 AU )|

SLOPE1=
(1’85 — Koo - AUPEF)'KI -2

(51.20)

Bb1.1.3.3 YcraBka koddpdunnenta Ttopmoxenus Hudszamurst SLOPEI1
BBOAUTCA 1O aapecy 1241A B amanazone (0,10 + 0,50) o.e.

[TomoxxeHHe TOYKH NECPECCUCHUA XaPAKTCPHCTHKH TOPMOXCHHA C OCBIO

I.
TOPM_ ppomuTes Mo anpecy 1242A (BASE POINT1) B quamasore (0,002, OO);I—.
I o

HOM

B1.1.4 IlapameTrpsl JOMOJHUTENLHOT0 (BTOPOro) HAKJOHHOIO YYacTKa

XapPaKTEePUCTHKH TOPMOKECHHUSA

b1.1.4.1. TlapameTpsl BTOPOrO HAKJIOHHOTO YYacCTKa XapaKTEPUCTHKH TOPMOKCHHS
¢yuxmmu 3T, mpeaHasHAYCHHOTO UIA MPEIOTBPAIMCHUS ICHCTBHA 3AllMTH MPH
OONBIIMX TOKAX BHEITHETO TOBPEKACHUS, KOTOPHIE MOIYT BBI3BATh HACHIILICHHUC W
yBenuueHue morpemnoctd mmeperusa 1T (> 0,10%), cormacHo pekoMeHIaIFsIM

H3zroToBuTens, MOTyT IpHHUMATHCS 0€3 pacyeToB:

b1.1.4.1.1 MunumanpHasd YCTaBKa HAKJIOHA BTOPOr0 Y4YacTKa XapaKTCPUCTHKH

topmoxenws (mma SLOPE2) npuHAMaeTcs paBHO#M:
SLOPE2=0,5(0.€). (b1.21)
b1.1.4.1.2 Tox Hagaia TOPMOXKEHHA BTOPOTO Y4aCTKa XapaKTePUCTHKH (2)

(COOTBETCTBYET TOUKE MEPECEUEHNS XapaKTEPUCTHK TOpMOoskeHus 1 u 2)

TMPUHAMACTCA PAaBHBIM!

Lo mauey =3 (o), (B1.22)



TMPHU 3TOM, YCTaBKa HAYalbHON TOWKW XapakTepucTHkH (2) (BenwmaHHA

1
CMeIeHus BAob ocu — ™M) ornpeieNiieTcs U3 BhIPAKECHUSL:

HOM

I
BASEPOINT 2 = Ipyyaun s — % (51.23)

rac

Lyors = SLOPEL|1. — BASEPOINT1| (51.24)

TOPM.HAY(2)

Ipumeuanne: CoOTHOIIECHUS, TIPUBCACHHBIE B HACTOSAIIECM W TPSABITYIINX
MyHKTaX, MOTYT OBITh NPOWLIIOCTPHPOBAHBI HA TMOSCHSIONIEH Juarpamme

XapaKkTepUCTHKH cpabaTeiBanus / Topmosxkenust gyukiun 3T (cm. Hwke 1. B1.1.7).

b1.1.4.2 Vcraska xoddpdummenta TopmoxkeHus [mdsamurer SLOPE2

BBOAMTCA 1Mo agpecy 1243A B nuamazoHe (0,25 + 0,95) 0.€.

1 TOPM

1

Ilomoxerne TOUKH NEPECCUCHUA XAPAKTCPUCTUKHU TOPMOKECHUA € OCBIO
HOM

BBomuTcs 1o aapecy 1244A (BASE POINT 2) - B quanazone (0,00 +10, OO)IL'

Bb1.1.5 duddepenmnanbpHas oTceuxa

B1.1.5.1 Kax mpasmio, kpome ycrasku [-DIFF>, s muddepenumansHoro
TOKa IIOBPEXACHHA TpaHChOpMaropa BBOAUTCA [OMOJHUTENBHAsS MOPOroBas
sBenuunHa I-DIFF>> - [TluddepenupmansHas otceuka. Eciu 3Ta moporosas BenmanHa
TOKAa IOBPEXICHUA NPEBBIMIACTCS, TO TPOHCXOAUT cpabaThIBAaHHME 3allMTHl Ha
OTKJIIOUCHHE BHE 3aBHCHUMOCTH OT BEJIMYMHBI TOKA TOPMOXXEHHS, WIH IPYTHX
YCIOBUH AONIOMHUTETBHOTO TOPMOXKEHUS (cM. Hike 1. b1.1.7).

BemauHa 3T0# yeraBku noipkHa OsiTh BEIIE, dem I-DIFF> (UyBcTBUTERHAS

bynxmmsa udsamrer).



[ToporoByro MakcHMailbHYIO BenuumHy cpabareiBanus I[-DIFF>> g
TpaHcopmMaTopa, pEKOMEHIyeTcs  NPHHUMAaTh H3 YCIOBHH MpeaaraeMbixX

HsroroBurenem:

b1.1.5.1.1 Orcrpoiika oT Opocka TOKa BKJIIOYEHHS HEHATPYXXEHHOTO

Tpancdopmaropa:

(I =DIFF >>)2(6+7) 1,4 (B1.25)

B1.1.5.1.2 Orcrpoiika OT BEJIMUYUHB MAaKCHMaJbHOTO CKBO3HOro Toka K3 Ha
cropode (mmnax) CH wim HH tpancdopmaropa, koTopast onpenensercsa rpaHunei
3amumaeMoil 30H6I U TopMoXkeHHA pene Jludzammurer  (C y4eTOM MaKCHMalbHO

BO3MOXHO# crenenn HacoimeHusa TT Ha oaHO# W3 cTOpOH TpaHcgopMaTopa):

(U = DIFF >>) > 1, e mmm > (b1.26)

THE [\ pmem — MAKCHMATBHBIA CKBO3HOH Tok K3 (npu BHemnem K3 Ha cropone
CH wiu HH tpancdopmaropa)

[Ipy Hamuuuum KUCTOYHWKA IUTAHUA TOJNBKO HAa ONHOW  CTOpOHE
TpaHcdopMaTOpa, MOXKHO YIPOIIEHHO (0e3 yueTra SKBHBAJCHTHOTO CONPOTHBIIEHUS

CHCTEMBI) IIPEACTABUTE:

(I - DIFF >>)2Ui.lno, (B1.27)

K

rae U, xk - OTHOCHTC/IbHAA BCJIMYMHA HaANPAXKCHHUA KOPOTKOro 3aMbIKaHHUA

Tpancdopmaropa (MeKITy COOTBETCTBYIOIIUMU OOMOTKAMH).

[Ipuanmaercs makcuMasabHOE pacueTHoe 3HaueHue [-DIFF>>

CrenuanabHble MOSICHEHUS
Brimonnenue ycnoBus  BHIOOpa  YCTaBKH 10 BBIPAKEHHIO (b1.27)
obecrieunBaeT IMPOCTOH W HAAEKHBIA C€noco0 MPEeIOTBPAIICHHS HENPABUIbHBIX
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JEeHCTBUSA Hudorceuxn, HE nMmeromei CIELIUAIIBHBIX dhyHKIHHA
TOPMOKEHHS/OIOKMPOBAHHMSA ~ 3aIUTEl  (MCIONB3YeMBIX ~ OCHOBHOH  CTYIICHBIO
Hudzamursr IDIFF>) npu K3 Bre 3ammimaemMoit 30HB win OpOoCcKe TOKA BKITIOUCHHS
TpaHchopmaropa.

OnHako, Ge30THOCUTENBHOE BEITIOTHEHUE 3TOTO TPEOOBAHUSA MOXET IPUBECTH
k  HeddpdexTuBHOCTH (HEUYyBCTBUTEIBHOCTH) JIm(pOTCEUKM B MUHHMAJIBHBIX
pexumax pabOTBI CETH, M KaK CIEICTBHE, BEPOATHOCTH HEKOTOPOTO YBEIMYCHUS
BPEMEHM OTK/IOYEHHs [OBPEXICHHS TpaHcdopMaropa meiicTBHEM OCHOBHOMN
¢dynkumeit Jud3amuTel B CI0XKHBIX IEpEX0AHbIX mpoueccax K3.

B cnyuasx HeoOGXOMUMOCTH TOBBINICHYS YYBCTBUTESIHHOCTH JndoTceuxn K
MUHEMATbHBIM TOKaM K3 Ha ocHOBHO# mutatorieii cropore (BH) tpancdopmaropa
(mpu Ix3.mue < [-DIFF>>), MoryT GBITH PaccMOTPEHBI JOMOJHHTENbHBIE YCIOBHUS

BEIOOpA ycTaBku Jludorceuku mo TOKy cpabaThiBaHMs:

1. HUcnonp3oBanue, B kadecTBe CkBo3HOTO Toka K3 Tpamcdopmaropa mpu
orcTpoiike 1o  BEIpaxkeHuro (B1.26), BeNMHUWHEI MaKCHMAJBHOIO  TOKa,
paccumtanHoro mpu TpexdazHom K3 wa cropone (mmuax) CH wim HH
TpaHcopMaTopa, ¢ YYETOM MPEABKIIOUYEHHOTO SKBHBAICHTHOTO COMPOTHBIIEHHS
CHCTEMBI B DPEXHMax pasienbHoM/mapamnenbHoii paborel mo cropone CH

TparcdopmaTopos (gaHHOM aByxTparchopmaroproii T1C).

2. Orctpofika TOka cpaGarteiBanust JU(OTCEYKH OT MaKCHUMABHOTO
MEPBUYHOrO TOKAa  HebanmaHca NHpH MepexoAHOM Ipomecce BHemHero K3, mo
BBIPAIKEHUIO!

(I = DIFF >>) = K gr¢ g pacan
(I = DIFF >>)=13(21-014 0,05+ Ko *AUppr ) Inncemmm = (B1.28)

= 1>3(O>25 + Koo + AU pgp )'1

MAKC.BHEII >



rac

Ko =1,3 — k03bduIHEHT OTCTPONKH, YUHUTHIBAIOLIHI HEOOXO MBI 3armac;

IHEPACLIH = (KHEP 'Kom{ &+ Afﬁmp + KTOK 'AUPEF )'IMAKC.BHELH - Tox HebaynaHca B
pexuMe Hadaa TOpMOXKEeHUS, TIpH yciaosuu Haguuus PITH Tonbko Ha cTopoHe
BH;

Ko = 2,5+3 — xoa(duLMeHT yBETMUYEHHS TOKAa B TEPEXOJHOM pPEXUME
BHemHero K3, yuwTHBarommii amepuoAMUECKYI0 COCTaBJAIOMYI0  (TPH
OIMHAKOBOM cxeMe coeauHeHuss TT OOBYHO TPUHUMAETCS MUHHMAbHAsA
BenuumHa - Knep = 2);

Kom=1 - xoopdumment ommotmmuoctn TT  (mpm  pasmuumm

tunos/xapaktepuctuk TT Ha cTropoHax TpaHcdopmaropa),

K iox €1 — xoodduument pacrnpeneneHns TOKa HAa CTOPOHE PETYIHPOBAHUA
Hanpspkenuss (BH) mpu nannom cksosuom K3 (Ha cropone CH wmu HH
Tpancdopmaropa);

AU, — OTHOCHTENIBHAS BENUUYMHA MAKCUMAJIBHOTO NPUPALIEHHS HANPKCHHUS
OTHOCUTENIbHO HOMUHaIbHON Benuuuubl B auanasone PIIH nHa cropone BH
(mprHUMaETCs PaBHOM MOJIOBUHE JMAMA30HA, HJTH MOJYJIO €r0 MAKCHMAJTEHON
9acTH);

Imakc.paEm — MAKCUMATBHEIA ckBO3HOH Tok K3 (pw BHemmem K3 Ha cropone
CH unu HH tpancdopmaropa);

€ < 0,10 — otHOCHTENBEHOE 3HAUCHHME MONMHOHW morpemHocTH TT B pexume
pHemHero K3. 3nauenuwe mnorpemHoctu, pasHoe 0,10 npuHuMaercsa mnpu
YCIIOBHH, €CITH TOAKITIOUECHHOS COMPOTHBIICHHE HATPY3KH BTOPHYHOH 0OMOTKH
TT He npeBbIIaCT MPEACIBHO JOMYCTUMOM BEJIMYMHBI, KOTOPAs ONPEAETIAETC

MO0 KPUBLIM Hpe]:[eJ'[I:HOfI KPAaTHOCTH TT mns MakCHMalTbHOTO TOKAa BHEIIHETO

K3.

B cmyuae, ecnm paccMarpuBaeMoe ycioBHe OymeT OMpeNeNsiouIuM Uit

BI)I60pa YCTaBKH, COIJIaCHO PCKOMCHAAIUAM H3roToutens HEOXOAUMO BHIIIOJIHHTH

JOMNOJIHUTENBHYIO TIpoBepky cootBerctBusd 1T ma croponax BH u CH
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Tpancopmaropa (npu ycyosum, uto ToK BHemHero K3 Ha cropone CH

TpaHcdopmaTpa ABIAETCT MAKCHMAIIBHBIM ):

k . INva
If HV
3 < - Ipn_HV <4
4 . Loww 3 ° (B1.29)
oalf MV I
pn_MV
R, +R,
rae Ko = Koy R_+R . JeiicTBuTeNbHAA KpaTHOCTE TOka TT (B 3amaHHOM
ot total

KJIacce TOYHOCTH);

Knalf — HomunamsHas kpataocTs Toka TT (B 3aaHHOM KJIACCE TOUHOCTH ),
Rct — BHyTpeHHee conpoTusienue TT;

Rn — HomuHanbHOE conpoTusiaeHue Harpysku TT;

Rtotal — moaksrouenHoe conporusnienue Harpysku 1T,

IN nv — HOMWHATBHBIHA TOK TpaHcgopMaTopa Ha ctopore BH;

Ipn Hv — HOMMHATBHBIA epBruHE Tok TT Ha cTopone BH;

In My — HOMHEHaTBHEIH TpaHcdopmaropa Tok Ha cropone CH;

Ion Mv — HOMHBAIBHBIH nepuunblid Tok TT Ha cropore CH

BrinonHeHne yka3aHHOTO BHIIIE JONOJHATEFHOTO YCIIOBHS FAPAHTHPYET, UTO
pasnuune xapakrepuctuk TT sBiseTcs npueMiaeMbiM
Kak ykaswiBanoce Beme, B kadectBe ycraBkd (I-DIFF>>), momkHO

TIPUHUMATHCA MAKCUMAJIBHOC PACYCTHOC 3HAYCHUEC TOKA U3 yCJ'[OBl/]_ﬁ IO BBIPAXKCHHUAM

(B1.25) u (B1.26), 1u6o (51.25) u (51.28).

b1.1.5.2 YcraBka mo Ttoky mist ¢yHkuud JluddepeHManbHOi OTCCIKH
: I
BBomuTcA 1o aapecy 1231 (I-DIFF>>) B auanasone (0,5 + 35,0) —; ().
nO
IIpumeuanme: Benwunna napaMerpa () 37eck W jJanee O3HAYaeT
OecKOHEUHO OONMBIIYIO (HEAOCTHXXKUMYIO) BETUYHHY YCTABKH WJIH, MO CYTH — BBIBOJ

W3 ACWCTBYS JAaHHOTO MapamMeTpa.



b1.1.6 /lomotHHTEIbHOE TOPMOKEHHE

b1.1.6.1 [na J3T c¢ OonplIMMH CKBO3HBIMH TOKaMH TIPH BHETTHUX
NOBPEXKICHUAX  LIEJIECOO0Pa3HO  HWCIONB30BAaTh  TAKKE  JOMOMHHUTEIBHOS
JMHAMAYecKoe TopMoxeHue. HauanpHad BeIWdMHA BBOAWTCS OTIENBHOM YCTaBKOM

87T (I-ADD ON STAB).

b1.1.6.2 BemuuwHa YyCTaBKH JOMOJHHUTEIBHOTO TOPMOXKEHHUA 1O TOKY
OIPEENAETCA OTHOCUTEIFHO HOMUHAIBHOTO TOKA 3aIIUIAeMOro 00BEKTa W JOJKHA
HaXOMUThCA B AMama3oHe TOkoB K3, mpHM KOTOPHIX OKHMIAETCA HACHIIEHHE H
3HAUUTENIFHOE YBEIIMYEHHWE TOrpemrHocTd u3MmepeHus TT. VYron HakinoHa
HCTIONB3YETCA TOT K€, UTO M U IEPBOr0 HAKJIOHHOTO yYacTKa XapaKTEPHCTHKH

TopmoxeHus (cM. Hmxe 11. B1.1.7).

Jns Beibopa ycraBku 87B (I-ADD ON STAB) (I JOITOJIHUTEJIbHOI'O
TOPMOJXEHUS) MoxeT HCHOIb30BaThC pekoMeHaanus M3roToBuTens, coraacHo
KOTOPO# MO/HKHO OBITh PEAOTBPAIIEHO cpadaTriBaime ()YHKITHH JTOTIOJHHTEILHOIO
TOPMOXKEHHS B MaKCHMaJIbHBIX HArPY30YHBIX peXHUMax TpaHncdopMmaropa (He cuuTas
KPaTKOBPEMEHHEIC TTOCIICaBAPHITHBIC PEIKIMET):

87B(1- ADDON-STAB)>2-1/ /10851 ,(0.e.) , (B1.31)

HATP.MAKC.TP

ne [ puscrs — MAKCHAMANBHBI TOK Harpy3kwm TpaHcdopMaTopa (HODKHEL

paccMaTpuBaThCs ~— MakCHMaibHble — pabouyme — HArpy304HOE  PEXKHMMBL
TpaHcdopmaropa, BKITOTAst PEMOHTHEIC);,
0,85 — cpabartbiBaHue.

3ameuaHue: COrlacHO peKOMeHIalwsaM M3roToBuTens, ycTaBka TOKa Hauajia

JIOTIOJTHATENIBHOTO TOPMO)KEHHS T0/DKHA ObITh He MeHee 4,0 0.e.

VYcraBka ATHTEIBHOCTH AOTIOJHHTEIHHOT0 TopMoxkeHHus (T ADD ON-STAB):



T,

JIOIL.TOPM 21 C3.IIPHC

+T

OTKJLIIPUC >

(51.32)

rne T

3 IPHC MakCUMaJlbHas BBIACPKKA BPEMEHH  3allUTHl  CMEXHBIX
MPHCOEIMHEHNH HA CTOPOHAX TpaHchopMaropa Ha OTKIIOYEHHE BHelHero K3
¢ TokoM, npesbinaommum ycrasky 87B (I-ADD ON STAB), B nepuomax
CHHYCOHJATIbHOTO TOKa (dacToToii 50Ir);

Torgnmpuc — MAKCHMaJbHOE BpPeMs OTKIIOYEHHMS BHIKITIOUATesd B MEPHOJAX

CHHYCOMJAJIBHOT'O TOKA.

JloTIoOTHATETFHOE TOPMOXKEHHUE ACUCTBYET OTACIBHO I KaXmoi ¢hasel, HO
npu HEOOXOIUMOCTH, MOYKHO BBECTH OJHOBPEMCHHYIO OJIOKHPOBKY BO BCEX TPEX
(haszax mpu cpabaTsiBaHUK QYHKIIMH JOMONHHTEIEHOTO TOPMOKEHHS B JIIO00M H3 HUX
(Tak Ha3biBaeMas mepeKpecTHas OIOKUPOBKA).

Ecmm meobxomumo GnokupoBate aciicteue Jludsammrel Bo Beex (asax,
PEKOMEHAYETCS HMCIONB30BATh YCTABKY [UIMTEIBHOCTH MEPEKPECTHOM OJIOKMPOBKH
mpu pomomauTeTsHOM TopMOkeHMH 1263A (T TIEP.BJIOK TOPM), pasnyo

JUIATCJIIBHOCTHU JOTIOJHATCIIBHOTO TOPMOXKCHHA.

b1.1.6.3 VYcraBka 1m0 TOKy Hauajla JOMOJHMTEIBHOTO TOPMOMKECHHUS

Hucszamuts BBomuTcA mo aapecy 1261A (I-AO0II TOPM) B

JuanasoHe (2,00 +15,00) ]L .

no
VeraBka IO JUIMTENBHOCTH JIONONHUTENBHOIO TOpMOXKeHHA Jlud3ammrel
BeoauTcsa mo aapecy 1262A (T-AOII TOPM) B muanaszone Cycle(llepuoo); 0;

(3mecy, u nanee mnapamerp Cycle o3Hauaer 3aJlaHHOE KOJMYECTBO TIEPHOIOB

CHHYCOMIAIBHOTO TOKA IIPOMBIIIIEHHON YaCTOTHI).

YcraBka no QJUTENbHOCTH AEHCTBUS NEPEKPECTHON OJIOKUPOBKH BBOAUTCS 11O

ampecy 1263 (T ITEP BJIOK Topm) B auanazone (2+1000) Cycle(llepuoo); 0;
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Ecmu 3amano 0 Ilepuoo, OGynetr OGnokupoBaThcs TONBKO ¢ha3a, B KOTOPOH

06GHApY’KEHO BHEIHEE MOBPEKIACHHE.

Ecmm 3amano o [lepuoo, To GyHKIMA mepeKpecTHOW ONOKMPOBKH BBEICHA

MTOCTOAHHO.

B1.1.7 Hosicusiromas aHarpaMmma XapaKTepPUCTHKH

cpaGaTeiBanusi/Topmokenus: Gpynxonn 3T

Ha nmoscusmomedt mumarpamme (cM. pPHCYHOK 2) TMOKa3aHa IIONHAA

XapaKTePUCTHKA CPadaThBaHKs/TOPMOXKECHUS QyHKuuM [udsammrer B yCTpOHCTBE
7UT61/63, B TOM umCIIE:

— Y9acToK «a» XapaKTepHUCTHKH MPEACTaBIsAeT co00H MHHUMANBHBIN MOpOT
gypctBuTenbHOCTH Jludsamutel (I-DIFF>) nnd nuama3oHa MajibiX TOKOB
TMOBpeXKICHUs TpancdopmaTopa (HE MPEBHILAIOIIAX HOMHHABHBIH TOK)
MpH 33JaHHOM OTCYTCTBUU TOPMOXKEHHS, M YUUTHIBAET HOCTOSHHYIO
MOTPEINHOCTh HW3MEPEHH:A TOKOB, BO3HHKAIOMIYIO BCICICTBHC BIHASHHA
TOKOB HAMAarHWYHBAHUA W3MEpUTENbHBIX TT 3alMTH, a TakKe U3MEHEHHE
TOKOB Harpy3Ku CTOPOH TpaHc(hOpMaTopa NpH PETYITAPOBAHHH HATIPSKECHHSA
(PIIH);

— Vuactok «b» yUHTBIBaCT YBEIMUCHHE TOTPEITHOCTH  WU3MEPEHHA,
MIPOIOPLHOHATFHO TOKY K3 OCHOBHBIX WyiH IPOMEXKYTOUHBIX TT 3aIOUTHL B
mpeAenax Aomyctumoit (HomuHANBHOH) BenmmamHe (<0,10%) mna TT, a
TaKKe TMOTPEIIHOCTH H3MEPEeHUs TOKOB BHewHuX K3, BEI3BaHHEIE
neticteuem PITH tpancdopmaTopa;

— IIpm Gompmmx TOKax BHewmHero K3, KOTOpbie MOTYT BbI3BaTh HACHIIICHHE
TT wu yBemmuenme morpemuoctH m3Mmeperms [T (>0,10%),
JIOTIONTHUTENBHOE TOPMOXKEHHE OOCCIICUMBACT YYACTOK  XapaKTePUCTHUKH
«o»,

— MuddepeHimansEble  TOKH, TMPEBBIIIAIONAE TOPOr  «d», BBRI3BIBAIOT
HEMEIJICHHOE OTKJIIOUEHHE HE3aBUCHUMO OT BEIUYMHBI TOPMOXCHHSA H

comepxkanna rapMonuk (yctaBka I-DIFF>>). DOto pabounii auamason
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«BbICTPOr0  OTKMtOYEHMs 6e3  TOPMOXEHMA  npu  6OMbLIMX  TOKax

nospexaeHus» umm AudhepeHymanbHoOi 0TCEYKM;

PucyHok 2 - TloscHsOWas anarpamma XxapakTepucTukn cpabaTblBaHUsA / TOPMOXKEHUSI
yHKumn 43T 7UT6

- O6nacTb [OMNO/HMTENILHOrO TOPMOXEHWS SBNSeTC paboyeil 06MacTbio
JeTeKTopa HacbllweHus (CM. onucaHve (YHKUMU  JONOSHUTENIbHOrO

TOPMOXEHUA NPU BHELLHUX I'IOBDE)K,EI'EHI/IHX).

3HayeHna angepeHUnanbHOro M TOPMO3HOrO TOKOB [ 0ABD 1/ Topm

onpefensoT MonoXeHWe paboueli TOUKM 3aLiMTbl OTHOCWUTENBbHO XapaKTepUCTUKM
cpabaTbiBaHMs/TOpMOXKeHUs  [And3awmtel. Ecnm  nepeceyeHne 3TWX  3HAYEHUN
06pasyeT pabouyto TOUKY, fexkallyto B 061actu cpabatbiBaHWs, TO BblLAETCSH CUTHAN
OTKMOYeHMa. Ecnu ykasaHHas Touka nepeceveHus /[JAED u /TopM HaxoguTcs
BOMM3N  XapaKTepUCTUKM  MoBpexaeHus (He MeHee 80%  OT  HaknoOHa
XapaKTepuCTUKN BHYTPEHHEro MOBPEXAeHWs TpaHchopmaTopa), TO OTK/UYeHue

OyoeT BbIMOMHEHO, AAKE ECM  XapaKTepUCTMKA OTKOYEHWS  Gblfia  CUILHO



VBEIHYEHA W3-32 JOMONHUTEIIEHOTO TOPMOXKCHHWS, NPH MyCKe, WIH MpH

00Hapy>KEeHHUH ACPHOIUUCCKON COCTABIIAIOMICH.

b1.1.8 T'apmoHnyeckoe TOpMO:KEHHE

b1.1.8.1 [Ipn BKIOYEHWH HEHArPYKEHHOTO TpaHcdopMmaropa moa pabouee
HaNpPsHKCHHE, MOXKET BOZHHKHYTH TOK HAMarHWIMBaHwA (OpOCOK Toka) GONbImoi
BEIMYHHBL. JTH TOKH CO3MA0T IU(PEpCHIMANGHBIH TOK 3allUTHI, KaK B CIIydyae
MIOBPEXKACHUSL.

IMpu BkmioweHnn TpaHCOPMATOPOB HA TAPALICNBHYIO pPaGoTy, WIM Opd
nepeBo30YK/ICHHH CHIIOBOTO TpaHcdopMmaropa H3-3a TOKOB HAMAarHWYHBAHMS,
BBI3BAHHBIX YBEIIMUCHHEM HANPSKEHHUS W/WITA TOHW)KCHUEM YacCTOTHI, TAKKE MOTYT
TIOABIIATECA AR GEepeHITNATBHBIC TOKH.

BennunHa TOKa BKIIOYEHHS, MPEBHILLIAOIIAS HOMUHATIBHBIA TOK B HECKOJIBKO
pa3, XapakTepH3yeTcs HaJIMYWeM COCTABISIONICH BTOPO# TapMOHHKH (C 4YaCTOTOM

100 I'u ), koTopas MPaKTHYECKH OTCYTCTBYET B TOKE KOPOTKOTO 3aMbikaHHA. Ecim

COCTABILAIOIIAS BTOPOH TAPMOHMKHN TPEBHIIIACT 3aJaHHYIO IOPOrOBYIO BEJIUUHHY, TO
midepeHIHaNTBHAS CTYIICHD OJIOKHPYETCA.

@OyHKIMSA OITOKAPOBKA OCHOBBIBACTCS HA BBISBJICHHH COCTABJISIONICH BTOPOM
rapMOHHKH B OPOCKe TOKa HaMarHuuMBaHus Tpascdopmaropa.

Kak TompKkO 3HaueHWE OCHOBHOM rapMOHWMKH IU(B(PEPSHIMAIBHOIO TOKA
TIpeBHIIAET IpuOIM3uTeNbHO 85 % OT 3amanHOro 3HaueHus ycrasku 87B(I-DIFF>),
WM TOK TOPMOXKEHHS AocTturaer 85 % ycTaBKd JOTIOTHUTEIBHOTO TopMoxkenns 878
(I-ADD ON STAB), npon3Boautcs myck 3amuTsl. Eciin akTHBUPOBAHO TOPMO)KEHHE
OT BblcIMX (2-1 W Ooyiee) TapMOHHUK, CHAyYaja BBIMONHACTCS AHAIN3 HATHYHS
TapMOHUK (TIPUOTM3UTETHHO | MEepHOI) /TS IPOBEPKH HEOOXOAUMOCTH OJIOKHPOBKH
3ammThl. [IpM  OTCYTCTBMH BBICIIMX TapMOHHK B Ju(QepeHIHaTIbHOM TOKE
(BermumHOM, OoJee 3aHaHHOTO TOPOTA UYYBCTBUTEIFHOCTH), OTKIIOUCHHE OYIET

IIPOU3BOIUTHCA Cpa3y, KaK TOJIbKO 6yI[yT YIOOBJIETBOPCHEBI YCIIOBUA OTKITIOUCHHUA.
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B1.1.8.2 OtHOmEHNE BENMYWHBL COCTABIAIONICH BTOPOH TapMOHHKH K
BEIMYMHE  COCTAaBIsIIOIIEH  ocHOBHOW  rapmonukn 2. HARMONIC (2-
ag_Tlapmonnka) (agpec 1271) mnpeaBapuTeNibHO YCTAHOBIEHO paBHBIM (Kak

MIPABIJIO, MOJKET HE H3MEHITHCH):

1,
2= 15%, (51.33)
1,

rae [, — COCTaBIISIOMAs (BTOpasi rapMOHMKA) TOKA HAMATHUYUBAHMSL,
I,y — cocTanstowas (neppas TapMOHKMKA) TOKA HAMArHUYUBAHHUSL.

DTO OTHOLIEHHWE MOXKeT OBITh YMEHbIIEHO, 4TOOBl obecneunTs Oonee
YCTOMUMBYIO YCTaBKy, TOJBKO TIIPH BKIIOYEHHH B 0CO00 HeOJarompusATHBIX
ycoBusx. TopMokeHHE IPU OPOCKE TOKA MOYKET OBITH TOMOJHEHO TaK HAa3hIBAEMOMN
GyHKIMEH «TMEPEKPECTHON OJOKHPOBKM». OTO O3HAYAET, YTO IPEBBIIICHHE
COZAEpIKaHHE FAPMOHUKHU TOJIBKO B OJHO# (hase BhI3BIBAET OJIOKHPOBKY BCEX Tpex (a3

maddepernmanbHoi crynenn [JIAOD>,

B cBsi3M ¢ TeM, 4TO BO MHOrHMX ClIy4yasX COAEp)KaHHWe 2-if TapMOHHUKH B
b depeHIMATbHOM TOKE OTACIBHBIX (a3 MOXKET GBITh OUeHb HH3KHUM (YTO MOXKET
TIPHBECTH K W3JIMLIHUM OTKIMOYEHHAM BKIIIOYAEMOTo TpaHcdopMaTopa), COrJIaCHO
pekomengaipsim  V3rortoBurens, 1enecoo0pasHO HCIHONB30BATh MEPEKPECTHYIO
OnmoxupoBky (a3 Judsamutel ¢ 3amaHHONW UIMTEIBHOCTRIO 3 wHKJIa (IO
yMOJIYaHHIO). B HEKOTOphIX ciyyasx, AJMTENBHOCTh OIIOKHPOBKH MOXET ObITh
yBermmdeHa A0 S wiam 8 muKJI0B (eciam 3a/aHO ©, TO (YHKIHS MEPEKPECTHOM
OmoxupoBkm paboTaeT TOKka B Kakoi-mubo u3 a3 (UKCHPYIOTCsS BBICIIHE

TAPMOHHKH).

Bb1.1.8.3 TopmoxeHHe ¢ TOMONIBI0 TAPMOHHIECKOH COCTABIIOIICH MOXKET
OBITE aKTUBU3MPOBAHO, TOJIBKO B CIIyYasX, €CJIM TEPMUHAI HCIIOJIb3YETCA B KAYECTBE

3amuTh TpaHcdopmaropa, T.€. st PROT. OBJECT (ampec 105) BBenena ycraeka 3
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phase transf. (3-pTpancopm), Autotransf. (ABrorpancopm) win 1 phase
transf, (1-pTpancdopm).

OyHKIMA OTCTPOHKH OT Opocka Toka BBOAMTCA mO aapecy 1206 INRUSH
2.HARM. (TopmToxHam2I'APM) - ON (BKJI).

JnuTenbHOCT NEWCTBUA (YHKUMM NEPEKPECTHOM ONOKHPOBKH MO  2-
rapMoHuke 3ajgaerca mo azapecy 1272 (Bpllepexkpbiiok), kak MHOXHTENb IS
JUTMTETFHOCTH IMKJIAa MEPEMEHHOTO TOKA NPOMBIIUIEHHOM YacTOTHl B JHANa3OHe

(2+1000) Iep-x; 0; oo.

Bb1.1.8.4 IlepeBo3OyxneHue skeme3a TpaHcopMaTropa XapaKTePH3YETCs
HaJIM4MeM HEUCTHBIX (TPEThd W TATad) rapMoHMK B Tokax ¢a3. Ilockonbky B
CHJIOBOM TpaHC(OpMaTOpe TPEThS TAPMOHHMKA YacTO HMCKIIOYAeTCs (Hampumep, Ha
CTOpOHE OOMOTKM, COOpPaHHOH MO CXEMe «TPEYTONBHUKY»), B STHX IEISIX MOXKET

HCIIOJIB30BaThCA IIATAA TapMOHHUKA.

Bb1.1.8.5 Ilo ampecy 1207 RESTR. n.HARM. (Topm.n-I'APM) mMoxet GBITH
BBemeHa ycTaBka: 3. Harmonic (3-1 lapmommka) wim 5. Harmonic (5-a
l'apmoHyKa), WM OTKIIOYEHO TOPMOXKEHHE OT N-oif rapMoHHKH ycraBkoi OFF
(OTKJD).

Kak npaBuno, mcrois3yercs MPeayCTaHOBJIICHHAA YCTaBKA, paBHAS:

I
S —30%, (B1.34)

]/N
e 5, — cocTaBnsomas (nsAras rapMOHAKA) TOKA HAMATHUYMBAHUSL.

OtHOCcHTEbHAA ~ BEMMYWHA TApPMOHHMYECKOH  COCTAaBILIIOLICH, KOTOpas
onokupyer auddepenuuansiyo crynenp [-DIFF>, BBommTes mo aapecy 1276
n.HARMONIC (n-aas TAPMOHHKA).
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brmoxuposka mpu Opocke Toka mo n-oii TAPMOHMUKE wumeer BepxHee
TPaHAYHOE 3HAYCHHE: €CITH ONpPECIICHHOE (3aJaBaeMOe) 3HAUCHHE TOKA IPCBHIIICHO,
T0 OmoxupoBka Gonee He >(hdeKTHBHA, MOTOMY YTO 3TO COOTBETCTBYET OONBHOIOMY
TOKY HOBPEKICHUA NPH BHYTPEHHEM KOPOTKOM 3aMbIKaHUH.

B xauecTBe yKa3aHHOTO BEpPXHETO IOpora TpeAena  YyBCTBHTEIBHOCTH
OJIOKAPOBKH MOXKET MPHHUAMATHECS OpOCOK TOKa BKIIOUCHWS (HAMarHHYUBAHMS)

Tpchq)opMaTopa C HCO6XOI[I/IMI>IM 3arnaCoM I10 BCJIUYHUHE:

(/ Maxc Bp @a3H) = K o1 - Kipr * £ womre » (B1.35)

rae
Kore = 1,5 — koaddumment orcrpoiiky (3amaca);

Y - HOMHUHAQIIBHBIA TOK ONpo0yeMoro TpaHcdopMaropa Ha CTOpOHE

MOAKITIOYCHHS K TTHHaM PV

Kpr = 6+7 — xo3dduuueHT Opocka TOKa BKIIOYEHHS HEHArpyXXEHHOTO

TpacthopMaTtopa (OPHEHTHPOBOUHAS BEIMYMHA, MOXET OBITh YTOUHEHA IPH

HaJIMYHUHU TCXHUYCCKUX NAaHHBIX 3aBOJa-HU3T OTOBI/ITCJ'U[).

Ecmn muddepenumansapiii TOK MPEBBILIAET YCTaBKY, BBEJACHHYIO MO AAPECY
1278A IDIFFmax n.HM (IlupMaxc n TIapm), TO TOpPMOXKEHHS OT n-oi
TapMOHUKH HE TPOUCXOIUT.

Kak u ana topmoxeHust npu OpocKax TOKa, MOXKHO 3a1arh, yTOGHI TIPH
TIPEBBIICHAN COACPKAHUS TapMOHHKH B ONHOM (hase OIOKMPOBAIacCh BCE IPYrHe
¢dazer  muddepenumanshoit  crynenn  I-DIFF>  (ymkimmsa — «mepekpecTHOR
OITOKMPOBKIY).

JnmuremsHOCTE  AHCTBHSA (DYHKIMH NEPEKPECTHOM OJIOKMPOBKA IO  N-
rapMmonuke 3amaerca no azapecy 1277 (JULBJIK. n-I’'APM), kak MHOXHTENb IS
JUTHTENFHOCTH IMKJIA TICPEMEHHOTO TOKA TPOMBIILIEHHOW 4acTOThl B [MAIa30HEe
(2+1000) Ilep-m; 0; ©, B COOTBETCTBHM C PEKOMEHIAIMAMM BBIIIE, IS 2-i

TapMOHHKH.
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b1.1.9 KonTpoJs auddepeHunaabsHoro Toka

HMubdeperupnansias 3ammra TpaHCHOPMATOPOB, KAaK MOPABWIO, HMMEET
BBICOKYKO YYBCTBUTCIBHOCTE OJIA  TOIO, 1ITO6]'>I 00eCIteunTh OTKIFOYEHHE npua
HeOOIBPIMX TOKax moBpekaAeHus. CPaBHUTEIPHO HU3KWE YCTABKH IO TOKY
cpabaTeiBaHUA HE TTO3BOJISIOT HCIOIB30BATh (yHKITHIO KOHTPOJIA
i depeHIHaNEHOr0 TOKa U3-3a BEIUYHHBI TOKa HOPMAIIBHOTO PeXuMa (Harpy3Ku)
TpaHchopMaTopa, KOTOPBIM, KAk MPABWIO, 3HAYUTENBHO MPEBBIIAET TOK
cpabarbiBanms Jludzanmrel. Beneacteue ckasannoro Beie, ¢ynkmus Kourposs
maddeperunansroro Toka i AndepeHIHATBHON 3aMThl TPaHCHOPMATOPOB HE

addexTHBHA M pacueT YCTaBKH IJIs HEE HE PAaCCMaTPHBACTCS.
b1.1.10 IIlpuMenenne MpoMeKYTOUHBIX TPAHC(POPMATOPOB TOKA

Bb1.1.10.1 B HeKOTOPHIX CITydasx, B eMb TPaHCHOPMATOPOB Toka JludzanmTet
(3T, [30) Ttpanchopmatopa, MOXeT OBITh BKIIOUYCH NPOMEXKYTOUYHBIH
(pazaenutenshpiii) TpaHcdopmarop Toka (IITT) ¢ m3MenseMbiM Ko3hdUIHEEHTOM
TpaHchOopMaLHK JUIS H3MECHEHHS Pe3VIBTHPYIOLIETO k03 dunmenra
TpaHcdopmauuu TT.

B cootBercTeum ¢ TexHumyeckumu maHHBIMEH H3rotoBurtensa (PykoBomctBo mo
skcruTyatammum), i ycrpoiictB 7UT6  MakcuManbHO BO3MOXHAs —BETHYHHA
OTHOLICHHS] HOMMHAJIBHOTO TOKA 3alIMINAEMOro 00bekTa K HOMHHATBHOMY TOKy TT
JOJDKHA HaxomumThes B mpemenax (0,125 + 8) o.e. ansd ocHOBHOM (yHKUHH
Judzamurer, uw B mpeaenax (0,25+4) o.e. mna ¢ynkumn auddepenmmanbHoil
(orpannyenHON) TOkOBO# 3ammuThl 0T K3 Ha 3emmo B 0OMOTKe/Ha ommHOBKe BH
Tparcgopmaropa (OrpaHHUCHHE IO YYBCTBUTEIBHOCTH M3MEPEHUS BEJMYHAH TOKA B
YCTPOMCTBE 3aIIUTBI).

VYkazaHHas BenMYMHA HA3bBaeTCa KOA(P(ULHUEHTOM COINIACOBAaHMA IO

BETHYMHE (aMIUTHTY/IE) B 3aaHHOH Touke u3Mepenns (F,,, ) U, Kak CKa3aHO BHILUE,
OTPAaHWYMBACTCA  TPENCTBHON  paspellarolied  CIOCOOHOCTBIO  H3MEpEHHH
YCTpPOHCTBA:
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FAdap = Iy crpim /ln() s (5136)
rae  /,,— HOMHHAIBHBIN TOK 3amuInaeMoro oosexra (cm. Boime m. b1.1.2.1);
I\ crpim — HOMUHATBHBIA TiepBUUHbIA TOK TT Ha cooTBeTcTBYyMOmEH CTOpoHE
Tpancdopmaropa).
IIpumeuanue: B Tex. omMcaHuAXx Ha YCTpoiicTBa mnpuBoAuTca Ooniee oOImas

dopmymna:
IN.CT.Prim . IN Relay
InO IN.CT.Secondary

B =

KOTOpas TIPH PaBSHCTBE HOMHHAIBHBIX BTOPHYHBIX TOKOB pene u TT mpeppammaercs

B BHILIETIPUBEACHHYIO.

TakmM o6pasom, mns OcHOBHOH (yHkmmu JIud3amuTer YCTpOHCTBa
7UT613/63x mOMKHO BHITIONHATHCS YCIIOBHE:

1/8 < Fygyp < 8.

Jnsa orpaHnueHHO# TokoBo# 3amuTh 0T K3 Ha 3eMITIO ¢ OrpaHUYEHHOM 30HOI,
quia TT Ha cTOpOHE, K KOTOPOH NOJAKITIOUEHA 3aIIUTa, IPEABABIACTCS TpeOOBAHHUE:

1/4 < Fyy,, <4.

Jina TT B meiirpanu Tpancdopmaropa mocieaHee TpeOOBaHHE HE aKTyalbHO
(1/8 < F 4y < 8).

Jns mudzamurel  Tpancgopmaropa, B OGONBIIMHCTBE CJAYy4YaeB, YKa3aHHOE
YCJIOBUE BBIIIOJIHAETCS, BBUAY OTCYTCTBHS (KaK MPABWIIO) 3HAYMTEIBHON PasHHILIBI
MEXIy BEIMYMHAMH TEPBUYHOTO HOMMHAJIBHOrO Toka Tpancdopmaropa u TT,
YCTAHOBIICHHOT'O HA KKAOH PacCMaTPUBAEMOM CTOPOHE.

OmHako cOrnmacHo WMEIOUMMCA —peKoMeHmanusM  M3roToBuTens, mpH
peaIbHOM TIPOEKTHPOBAHUK JOMYCTUMO PACHUIMPEHHE YKA3aHHOTO BHIIIE AMANA30HA
(st ocHOBHOM (yHKUMEM AU(3AIIUTE) B HEOOXOMMMBIX CIIydasX OO 3HAYCHHH
(0,1+10) o.e.

B cnywaax HecOOTBETCTBUSA YyKa3aHHOMY TpeOOBAaHHIO, COBMECTHO C

yerpoiicteamu  [lnd3ammTel, Kak MpaBWIO, MPUMEHSIOTCA  BbIPABHHBAIOIIHE
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cornacytorme npomexyrounsie TT tuma 4AMS5170-7AA (Siemens AG), nMerorue
MHOTOJIETHHH OMBIT YCHEIIHOM SKCIIyaTalluh COBMECTHO C YCTPOWCTBAMHU CEpPUH
SIPROTEC.

VMeHblIeHHE — Pe3YNbTHpYIOmEro  koddduimenra TpanchopMammn  BO
BTOPUYHOU TIEMH OCHOBHOTO H3MeputenbHoro 1T HeoOxomumo (B OONBIIMHCTBE
CITy4aeB), JIsl YBCIMUCHUA H3MEPIEMOTO TOKA B HOMHHAJIBHBIX PEIKMMaX PaOOTHI
(6e3 K3) — mo ycioBUSM UYyBCTBUTENBHOCTH W MHHHMH3AUWH MOTPELIHOCTH
HW3MEPUTENTHHBIX OPraHOB 3ALIUTHI.

Kos¢pduuuent tpanchopMmauun TpaHchopMaTopa TOKA PEryIHPYETCS MyTeM

W3MCHEHHS YMCIIa BUTKOB (CeKIHit) TEpBUYHON MITM BTOPHYHOH OOMOTKH.

b1.1.10.2 Hwxke mpeacTaBieH YacTO TPHUMEHACMEIH BapHaHT CXEMBI
coenuHeHmi u BHemHero moatoueHus [ITT 4AM5170-7AA B kaxmoii dase (A, B,
C) oTmensHO:
— mnepeuunas oomorka [1TT (BeBoabr C—O) moAKIOYAETCS B €N OCHOBHOTO
n3MepurensHoro TT;
— Bropuunas o6motka IITT (BeiBogsl B-F) moaxmodaeTcss B TOKOBBIE LEMH

3amATH (K OTAETBHOMY (pa30BOMY M3MEPHUTENEHOMY BXOY).

kTT
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|

L1 L
KL WHO
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D E

i=f

|
-ncl 1

4ME17

3f
3E
38

=
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(=]
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-

k 7UT6

Pucynok 3 — BapuaHT cxembl coeqnHeHHi ¥ BHewmHero noakaodenus: IITT
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b1.1.10.3 Hamuuwe IITT mnpuBoAMT K YBETHMYECHHIO HArpy3kd Ha
n3MepUTeNnbHble TpaHcopMaropel Toka B cBssu ¢ morpebienmem IITT u perne,
BKJIIOUYEHHOr0 BO BropHuHyio nembs [ITT, mpomopuuoHaibHO ero kosdduuueHty
tpancopmarun. [Ipu wucnons3zoBanun [ITT ero koad¢uument tparchopmammu
HEOOXOAWMO  BHIOMpATh MHWHHMMAJbHO BO3MOXKHBIM (C  YUETOM  YCIIOBHWi
YyBCTBHTEIHHOCTH U3MEPUTEILHOTO OpraHa 3alluThi).

B paccmatpruBaeMoM ciyuae Ko3QGUIHEHT TpaHChOPMALIH IPOMEKYTOUHOrO

w.
TT Ky = —2=0,5. Takum 06pasom pe3ynsrupyiomuii K, yMeHbIIaeTcs B 2 pasa

1

10 OTHOIIECHUIO K K. OCHOBHOrO m3MepurenbHoro TT, a m3mepsaeMsIil yCTpOHCTBOM

3aIIUTEI TOK COOTBETCTBEHHO B 2 pasa yBCJIMUHUBACTCA.

b1.1.10.4 Kak npaBuwio, IOMONHUTEIBHBIX PACYETOB IO MPOBEPKE
cooTBeTcTBHA yKazaHHbIX [1TT TpeGoBaHWAM AOMYCTAMOM HATPY3KH H IOTPELIHOCTH
u3MepeHus He TpedyeTcs (CymmapHas morpeiHocTs TT He MPeBHIAeT MPeAeabHO
JIONMYCTUMYIO).

JertamsHOEe paccMoTpeHHe u TipuMepsl BeiOopa mapametpoB [ITT Tuma
4AMS5170-7AA mpusomsarca B [3, (Pasgen 5. H3mepurensbie TpaHcdopmaropsl

Toka. . 5.8 [Ipomesxxyrounsie TT)].

B1.1.11 ITpoBepka uyBcTBHTENBHOCTH ud3ammThl TPaHchopMmaTopa

Koadprmment uyscrsutensHoctd (K ) 3T ompemensercs (Tomsko Jyid
YyBCTBUTEJGHOTO OpraHa) mpu mertauinueckoM K3 Ha BbiBojax (BCEX CTOPOHAX)
3aIUIAeMoro TpaHcdopmaropa, U ero padore B pacyeTHOM pexume (padodem
OTBETBJICHUH PETYIHPYEMOM OOMOTKH), 00YCIOBIHBAIOLIEM MHHUMAIbHBIA TOK K3,

IO CJICTYFOIIIAM BBIPAYKEHUAM:

Bb1.1.11.1 HpH IKB.MI/HI < ITOPM.HA‘{.II @D :

Ky = —Tom 5o (51.37)
I - DIFF >
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rae

I opmpaungy — HEPBHYHOE PACUETHOE 3HAYEHWE TOKA Havala TOPMOXKCHMS,

COOTBETCTBYIOIICE HA4yaly II€PBOrO Yy4YacTKa HAKJIOHA XapaKTE€PHCTHKH,
onpenemsiemoe coorsercTeerHo 1o (b1.15) wnu (B1.17);

1131y — MAHAMAIIBHOE PACUETHOE 3HAYEHUE NMEPHOAMIECKON COCTABIMIOMEH
cymmapHoro Toka K3 B 3ammiaeMol 30HE, NPHUBEACHHOE K CTOPOHE
OCHOBHOT'O MTUTaHUs TpancgopMaTopa;

{—DIFF > — MHHAMAIIBHBIH TOK cpabaTblBaHUA 3alUTHL (MPH OTCYTCTBHU

TOPMOXEHHA), onpeensembiii coorBercTeenno no (b1.2), (b1.3) mwin (b1.4), B

NEePBHYHBIX BEJIHYHHAX.

BL1.11.2 TIpy 7yqypm > Lropmmasn oy » 2V1A IEPBOTO y4acTKa HAKIOHA

XapaKTEPUCTUKH CPabaThIBAHKA/TOPMOKEHHS

rae

I
Ky = K3 M >2, 1.38
"7 SLOPE1-[Y. Iompace n — BASEPOINT 1] (B1.38)

SLOPE1 — KO3)(HIMEHT TOPMOXKEHHS NHEPBOr0 HAKIOHHOTO YydacTKa,
COOTBETCTBYIOIMH BEIWYMHE TOKA MOBPEXKICHHS, U  OMNpEAeNsieMbIi
cootsercteerHo 110 (b1.13), (b1.14) wm (51.19), (B1.20);

> Lopsipacy 11 IIEPBUYHOE pAcueTHOE 3HAUCHHE TOKA TOPMOXKEHMS,

(hakTHUECKU PABHOE [y3\nyy (IIPH MOBPEIKIEHUH B 3aILUIIAEMOIt 30HE);
BASEPOINT1 — BelWYMHA TOKa 0a30BOM TOUKM 1-ro HAKIIOHHOTO y4acTKa

XapaKTEPUCTHUKH TOPMOKEHUA, WK TOYKA NEPECCUCHUA STOMH XapaKTEPUCTUKHN

[ TOPM

€ OCbIO , ompenensieMas cootBeTcTBeHHO 1o (B1.18).

HOM

W, B cmydae BASEPOINT1=0 (ecil XapaKTePHCTHKA IPOXOIUT HEpe3

HaYajlo KOOPJMHAT):

Ky = Ty vy - 1 > (1.39)
SLOPE1- Z]TOPM.PAC‘L u SLOPE1
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BL111.3 Tlpy  Tyypmn > Tropmuaun @ AT1 BTOPOrO  ydacTka HaKIOHA

XapPaKTEPUCTHKH CPabaTHIBAHUS/TOPMOKECHHS:

! K3.MUH

Ky = , >2, (51.40)
SLOPE 2 - (2] ropypacy 11 — BASEPOINT 2)

e iopyuaune — MEPBMYHOE PACUETHOE 3HAYEHUE TOKA HA4ala TOPMOXKEHHS,

COOTBETCTBYIOIIEC HAdaJly BTOPOTO YYacTKa HAKIOHA XapaKTEPHCTHKH,
onpeaensemoe coorBercrBeHHO Mo (b1.22);

SLOPE2 — ¥x03((QUIMCHT TOPMOXKEHUS BTOPOIO HAKIOHHOTO Y4YacTKa,
COOTBETCTBYIOIIMI BCJIMUMHE TOKA TIOBPSIKACHHUA, W  OMpEACIseMBIit
cootsercteerno 0o (b1.21);

BASEPOINT2 — BenmuuuHa TOKa 0a30BOH TOUKH 2-TO HAKJIOHHOTO YYacTKa

XAPAKTCPUCTUKU TOPMOXCHHUA, HJIK TOUKH NEPCCCUCHUA 3TOH XapaKTCPUCTHKH

1
¢ ocst0 ™M onpenensemas cooteeTcTBeHHO 1o (B1.23).

HOM

Mpumeuanne: [[nsg Jud3ammrsl, MIMEIOIICH YCTaBKY IO TOKY CpabaThIBaHHS
okono 0,3-7I,, u SLOPE<O0,5(0.e), UyBCTBUTEJIBHOCTb 00ECNEUMBAECTCA B
TTOJABIISIOIIEM OOJBIIMHCTBE CIIy4aeB ¢ 3alacoM, II03TOMY HEOOXOAMMOCTb B €€
TIPOBEpKE BO3HMKACT KpalHe penko, mpu BeposATHOCTH K3 ¢ MampiMH TOKaMH B
3aIUIIAEMON 30He (HAJIMIME B 3aUIMIIACMOM 30HE JIEMEHTOB IEPBHYHON CXEMBI,

HMEIMUX GOIBIIOE CONPOTHBIICHUE).

Bb1.2 _ANSI 87N. Orpanu4yennas toxkosas zamura or K3 Ha 3eminio B

o0moTke/Ha omnnoBke BH Tpancdopmartopa
B1.2.1 ITpumensiemoe ycrpoticteo SIPROTEC: 7UT61x/63x.

B1.2.1.1 YcrpoiictBo  udzammrer  (ocHoBHas  dyukuus) 7UT61x/63x
CONEPXKHUT TOMONHUTENbHYIO (yHKIMIO OrpaHMYeHHOM TOKOBOM 3alMTHI  OT

3aMBIKQHAP Ha 3eMJ0, NpHMEHeHWH KoTopod Ha ctopore BH (110-220 kB)
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TpaHcopMaTopa, Kak ITPABUIIO, MO3BOJIACT ITOBBICHTh YYBCTBHTEIIBHOCTH 3aLLHTHI
npu K3 B oomotike BH Tpancdopmaropa Ha 3eMimo BONH3H 323 MIICHHON HEWTpAIH.
Vka3anHas GYyHKOUS MOXET NPUMEHATHC JUII OOMOTOK TpaHchopMaTopa,
UMEIOIIMX TIJIyX03a3€MJIEHHYI0O WIH PE3UCTUBHO-3a3€MIIEHHYIO HelTpanbs. B
HACTOAMMX YKa3aHWAX, dTa 3alATa PacCMATPHBACTCS TMPHMCHUTEIBHO TOJNBKO K

o6motke BH TpexoOmMoTouHOTr0 (ABYyX0OMOTOYHOr0) TpanchopMaTopa.

b1.2.1.2006uwmii BBOJ 3aluThl OT 3aMBIKAHMKA HA 3€MJII0 C OrPAaHHYEHHOM
300 ocymectisercss 1o aapecy 113 (REF PROT) — BeeneHo, 1 TOTIOJTHHTEIBHO

(Ilepsas dynxmust) mo agpecy 1301 (REF PROT) — BKJIL.

b1.2.2 VYcnoBueM mnpuMEHEHHMs JAHHOW 3alUTHl ABJSIETCA  HAIMUYUE
TpaHc)OpMATOpPa TOKA, VYCTAHOBIICHHOTO B ILEMH 3a3¢MJICHUS HEHTpaid U
TMOMKTIOUAEMOT0 K OTACITBHOMY W3MEPHTEILHOMY BxXOAy ycrpoiictBa 7UT613
(7UT612).

Takum oOpa3oM, 3ammniacMas 30Ha orpaHumuuBaerca: TT B HeHTpanu u
tasapivu TT Ha cropone BH tpancdopmaTopa.

[Tpu 3aMBIKaHAW Ha 3eMJIIO B 3aILUIIAEMOM 30HE, B HEWTpanu OyJeT npoTeKaTh
TOK. B ceTax ¢ 3a3emiicHHOM HEHUTpAJIBIO OT SHEPrOCHCTEMBI OyJIET MPOTEKaTh TOK
HYIIEeBOM IOCIIeI0BATENILHOCTH, U3MEPAEMBIIl Kak TeOMETPHYECcKas CyMMa TOKOB (a3
TT nHa cropone BH TpancdopmaTopa, COSMHEHHBIX IO CXEME «3BE3Ja C HYJIEM).
Hanpaenenne ykazaHHEIX TOKOB B CTOPOHY 3aIlMIIACMON 30HBI, ONMPEACIACTC B
3aIUTe KaK MOJIOKHATEIHHOE.

IIpu K3 Ha 3emr0 BHE 3aIIHIIAcMOi 30HBI, B HeliTpamu OyJeT MpOTeKaTh TOK
onauHakoBeld ¢ TokoM 3/, ¢asHbix TT Ha cropone BH. Vkazammwie Toku OynayT
HaXOIWUThCs B poTHBOGA3E.

B paccmatpuBaemoii 3amuTe 0T 3aMBIKaHHH Ha 3€MJTIO ¢ OTPAaHUYEHHO 30HOH
NPUMEHCHO TOPMOXKCHHE, KOTOPOS NPHUHIMIHAJIBHO OTIHYAIOTCA OT OOBIYHBIX

croco6oB Topmoxkenus Jud3ammTe.

71



OcHoBHasd rapMoHuMKa Toka B Heltpanu (3/)) B 3ammTe CpaBHHBAeTca C

OCHOBHOM rapMOHHUKOH CyMMBI (pa3HBIX TOKOB (3/), T.€.:

31, =1,;

3[)=1,,+1,,+1,,,

rane  1,,,1,,,1,, — da3ubie Toku pa3z A,B,C cooTBETCTBEHHO.
B kauecTse pabo4ero Toka 3amuTsl HCIOIb3yeTcs 3/, .

IIpu nosiBiIeHNM 3aMBIKAHUS HA 3€MJIIO BHE 3alMIIIAEMOMN 30HBL, Yepe3 (a3HbIe
TT mporekaeT TOK 3aMBIKaHWS HAa 3€MJTI0O B MPOTHBO(A3e ¢ TOKOM B HEHTpasw,
HMEIOIIEM Ty K€ aMIUIUTYAy. B pene ouennBarorces:

— BEJIMYMHA TOKA OTKIIIOUeHUA [y =| 31 |;

— TOK TOPMOMKeHHUA [y, = k - (31, =317 | —|31, +317]),
rae k — KodpPHULUUESHT TOPMOKEHUS (CM. HUXKE).

Ilpu BHYTpEeHHEM MOBPEKAECHHUH TOPMOMKEHHE OTCYTCTBYET, HOTOMY YTO
BEIMYNHA TOKA TOPMOXKECHHUA PaBHA HYJIIO WIM OTpuuarenbHa. Takum oOpa3om, naxe
Mainelif Tok K3 MokeT mpuBecTH K OTKIMOUeHHI0. M HAo060poT, Npu BHEIIHHUX

MOBPCIKACHUAX UMECT MECTO CHJIBHOC TOPMOXKCHHC B obnactu ¢ OTPHLATCIIbHBIMHU

L4

3HAYEHUSIMH OTHOWICHU —— (pacuernbie 3/) u 3/) waxomsrcsa B mpotuBodase u
31,

PaBHBI 110 BEJIMYHHE).
OTwnoueHHe HE NPOM30HMAET TAkKe NPH CKBO3HBIX TOKAX, BBI3BIBAIOLIMX

riry6okoe HaceiuieHue TT B HelTpain, moToMy 4TO BenuuuHa 3/; (OTpHIaTEeNbHbBIH
TOK) Oyzaet Gompine 3/ .
[Ipennonaraercd, 4T0 NpU BHEHIHUX HOBPEXAEHHAX, Toku 3/ u 31,

HaxomgATCa B HpOTI/IBO(ba?:e, 4YTO CHpaBCMJIMBO TOJIBKO MJIA NICPBUYHBIX BCIHUYHH

HU3MCPCHMUA.

b1.2.3 Xapakrepuctuka cpaGaTbiBaHusl 3aIlUTH OT 3aMbIKAaHHN Ha 3€MITIO C

OrpaHUYEHHOM 30HOH B 3aBHCHMOCTH OT Kod(pduimeHTa TOKa HYyJIEBOI
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”
-0

31!

TIOCNIE IOBATEITFHOCTH (o6a Toxka B dase (+) mwm B mnporuBodaze (-))

TIPEeICTaBJICHA HA PUCYHKE 4.

Iorpsy; — TOK 3aIIUTHI OT 3aMBIKAHWS HA 3€MITIO C OTPAHHYCHHOH 30HOH, IPH
KOTOPOM MIPOUCXOIUT cpabaThiBaHUE (OTKIIOYEHHUE),

1 yrps3, — YCTABKA 3aIUTHI OT 3aMbIKAHUS HA 3¢MJTIO ¢ OrpaHUYeHHOH 30HOii (I-

REF>).

IOI'P B

I{)ﬂ’ 33>

5

4

OTKo9eHe
3
broxupoBanuie
L 2 .

1
"
03 =02  -01 0 o1 02 03 3o

!
3r;
Pucynok 4 — Xapaktepucruka cpaéareiBanus 3alIHThI OT 3AMBIKAHHIH HA 3eMJTIO C

OrpaHH4eHHOH 30HO#

b1.2.4 Hacbimenue TtpaHcdopMaTopa TOKa MOXKET BbI3BaTh cABUr (a3
WU3MEPSACMBIX TOKOB, KOTOPBIH YMEHBIIAaeT BEIMUMHY TopMoxkenus. Ecim ¢azoBsiii
coBur ¢(3/,;317)=90°, To BeNMUMHA TOPMOKEHHS OyAET paBHa HYITIO.

Ha Benuuuny TtopmokeHus siauseT koddduimeHT k. 10T KOdDPUUHEHT

HMEeT 3aBHCHMOCTh OT HPEHeNIBHOTO ymia ¢. IIpemenbHbI yroa ompenensier s
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Kakoro casura a3 mexay 31”7 wn 3/' BenmunHa cpabatbiBaHus npu 37" = 37
YBE/IMYMBAETCS [0 CO, T.e. NyCKa He MPOVNCXOAMT.

[ns yctpoiictea 7UT613/63 npeaenbHblidi yron @= 100°. 3TO 03Ha4aeT, 4To
npu casure a3z cp(37'/37') =+100° 7 =4, T.e. TOK TOPMOXeHMS 7TopM B 8 pa3

60/blLe TOKa 70TKA, MO3TOMY OTK/AKOYEHNE HEBO3MOXXHO.

[Ns KOMMeHcauun MOrpeLuHoCT UM3MepeHnst (a3 TOKOB, BENMYMHY TOKa
OTKNIOYEHMs B 30He cpabaTbiBaHUS  MOXHO  AOMOSHWUTENbHO  YBENUYUTD
NPONOPLMOHaIbHO  apUPMETMYECKO CyMMe amnauTyg TOKoB TT B (hasax W

HeTpanu:

2 N=1MK 128 \hil+

B COOTBETCTBMM C 3afaHHbIM HaK/1I0HOM 37O XapaKTeEPUCTUKN  TOPMOXKXEHUA

(napameTp SLOPE, cM. HMxe).

61.2.5 XapakTepuctnka yBenvMyeHUs 3Ha4yeHWs cpabartbiBaHUs 3awuTtbl OT

3aMblKaHWii Ha 3eM/IH0 C OTPaHMYEHHON 30HOI NPeACcTaBIeHa Ha PUCYHKe 5:

PucyHOK 5- XapaKTepucTuKa yBe/MYeHUs 3Ha4yeHna cpabaTbiBaHWA 3alMThl OT

3aMblKaHWIi Ha 3eMJIK0 C OFPaHUYEHHO 30HOW
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b1.2.6 C y4yeToM obecredeHHs OTCTPORKH OT BO3MOKHBIX ICPBHYHBIX TOKOB
HebanaHca B HelTpanu TpaHcdopMmaropa, M3roToBUTENEM 3alMThl PEKOMEHAYETCA
clenyromas MHHEMAabHAA yCTaBka TOKa cpabaThIBaHHUS OTPaHMYCHHON 3alllUTBl OT

3aMBIKAHHH Ha 3€MITIO:

(I-REF >)=0]15-1,, (B1.41)

tie  Ig=Suomer /(N3 - Ugoner) — 30€Ch H Iaiee HOMHHATBHBIA TOK JAHHOM
CTOPOHBI 3aIMIAEMOT0 00BbeKTa - TpaHchopMaTopa ( Sy ¢y — HOMUHAIILHAS

Tpex(azHasd MOIMHOCTh CTOpOHHBI (06MoOTkM) Tpanchopmaropa; Uoycr
HOMHHAJIBHOE JIMHEWHOe (Mexayda3Hoe) HampspKeHHe CTOPOHBI (OOMOTKH)

TpaHcdopmaropa).

b1.2.7 VYcraska mno Toky cpabareiBanua (I-REF>) omnpenensercs
OTHOCHTEJIbHO HOMHHAJIBHOTO TOKA AaHHOW CTOPOHBI 3aLIMIAeMOro oobekra (B o.e.
]RLT )
INS
VYeraBka 1o Toky cpabareiBanus B HelTpamm o6motkn BH TpancdopmaTopa
1
poutes 1o aapecy 1311 (I-REF>) B amanazone (0,05 +2,00) —.

NS

Bb1.2.8 B oco0bix cmydasx MOKeT OBITH HEOOXOAMMO 3ajepikaTh CHTHAJ
otkmoueHnss OrpaHu4yeHHOH 3ammThl. JIOMOJIHUTENBHYIO BBIAEPKKY BPEMEHH
MOXHO 3afath ¢ o aapecy 1312A (T I-REF>) B nuanazone (0,00 + 60,00)c;(oo),

OO0BIMHO OTIONHUTENBHAS 33/ICPKKA YCTaHaBIHUBaeTcs paBroi 0.

b1.2.9 3amanHoe 3HaueHwe ycTaBKM B o0mactw cpabaThiBaHWS MOXKHO
YBEIIMYUTh U3MEHEHHEM XaPaKICPUCTUKHU NOIOIHUTEIBHOIO TOPMOXKEHHUS IO TOKY
(ucmonme3yetcsa cymma Mmoxyineit tokos TT B dazax u Heittpamm o6motkun BH).
Haxmon xapaktepuctukm TopmoxxeHus 3amaerca mo azapecy 1313A (SLOPE) B

quanaszone (0,00+0,95)0.¢.
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OOBIYHO OCTATOYHO NPELyCTAHOBIEHHOTO 3HaueHus 0.

b1.2.10 IIposepka gyBcTBHTETbHOCTH OrpaHUUYEHHOMW TOKOBOM 3amuThl 0T K3
Ha 3emJt0 Ha cropoHe BH tpanchopmaropa.

Kosddunuent gysctBurensHoctn (K, ) orpanmuenHoit J[3T onpenesnsercs
npu metrammmdeckoM K3 Ha 3emmio Ha BbeIBomax oOMoTkH BH samumiaemoro
TpaHcopmaropa mpu paboTe €ro B PACYETHOM pEXHME, OOYCIOBIHBAIOIIEM

MHHUMAITBHBIA TOK B HEHTpaJTH TpaHCc(OpMaTopa, 10 BIPAKEHHIO:

I
Ky=—=®MH_>73 | (b1.42)
1 —-REF >
|1 (N (SR MUHUMAIIbHOS 3HAYEHHME INEPHOJUYECKON COCTABIIAIOMEH TOKa

HelTpam Tparcdopmaropa npu K3 Ha 3eMIr0 B 3aI0HMIIAEMOM 30HE;
1/ —REF > — MUHUMAQIbHBIH TOK CpabaThIBaHUSA 3aIIUTHI, ONPEACIACMBIH 110

(b1.41), B nepBAYHEIX BEIHYHHAX.

IIpumeuanue: [{nd 3ammThl, UMEOIMEH YCTaBKy IO TOKY CpabaThiBaHHS
okono  0,15-75y1p, YYBCTBHTEIBHOCTh OOECIEUHBACTCA B  MOAABJIAIOMEM
GONBIIMHCTBE CIyJaeB ¢ OOJBIINM 3amacoM, I[O3TOMY HEOOXOAMMOCTh B ¢€

TIPOBCPKE NMPAKTUYCCKU OTCYTCTBYCT.

B1.3 ANSI 87B. /luddepennnannnasi TOKOBAas 3aIMUTA ONIMHOBKH HA

cropose BH rtpancdopmaropa (JI3O BH), ucnoap3viomas XapaKTePUCTHKH

cTadnaH3annu (TOPMOKEHHs!)
B1.3.1 ITpumensemoe ycrpoiicto SIPROTEC: 7UT613/63x.

b1.3.1.1 ®yuxkuua J[30 BH paccmarpuBaeTcss NPHMEHHTENTBHO K
TpaHcOpMaTopy, MPHCOSTUHEHHOMY Yepe3 [Ba BBHIKIIOUATENA K INMHAM H/HIH K
JIPYTOMY, CMEKHOMY TPHCOCAUHEHHUIO. Y CTPOMHCTBO 3alLMTHI, PEaU3yIollee JaHHYIO

GyHKUMIO, MOKHO HMETh HE MEHee TpexX (M0 YHCIY CTOPOH MPHCOCTAHCHMUS
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OIIMHOBKM) OTACNBHBIX TPYNN TpexX(a3HBIX aHAJOrOBBIX BXOIOB IJIS IIPSIMOTO
u3MepeHus TokoB Tpex rpymnm TT.

Ecmm tpancdopmaropsl Toka, PacmoNoXEHHBIC IO CTOPOHAM 3aLMIIAEMOrO
00beKTa, MMEIOT Pa3MyHble [EPBUYHBIE TOKH, TO, KAaK IPaBHIO, BHEITHHX
BBIPABHUBAIOIINX YCTPOICTB He TpeOyeTcs, T.K. BhIpaBHMUBaHHE (WM MPUBEICHHE)
TOKOB OCYIIECTBIIICTCA B YCTPOHCTBE ¢ IOMOIIBIO PacueTHOro anropurma. OnHako,
B CIydJae BOSHUKHOBCHHS TaKOH HEOOXOXMMOCTH, CIIEAYyET PYKOBOACTBOBATHCS

yka3aHHbIM BbInie B . b1.1.10.

IIpumeuanue

B cnyuae npumenenus B mpoekte 30 tepmumnama 7UT635, cimemyer
IIOMHHTB, YTO 3TO YCTPOWCTBO HE HMMEET AHAJIOTOBHIX BXOJOB JIS W3MEPEHUS
Tpex/omHoda3Horo Hanpsbkenus TH u COOTBETCTBYROIIMX (DYHKIMN 3aIlUTHI
(M3MepeHus),TaKUX KaK 3aIl{Ta OT TOBBINICHUS/TIOHMKEHUS HAPSHKEHHUS, YaCTOTHI
1 IIp.

Bb1.3.1.2 Ina Qudzamuter ommuaoBkm BH  Tpancdopmaropa, momkHa
npuMeraTbes ¢yakima PROT. OBJECT (ammm O6sext) — 3¢ [lunb (3agaercs
o axpecy 105).

Kpome Toro, obmmii BBOA ¢ymkuun DIFF. PROT. ocymectBigercs mo

anpecy 112 — BeeaeHo, 1 A0NOIHKUTEILHO, 110 aapecy 1201 — BKJL

B1.3.2 TIlockoibKy Ha CTOpPOHAX OLIMHOBKH MOTYT HCHOJIB30BATHCS
TpaHcOPMATOPBI TOKA ¢ Pa3jIMYHBIMH TEPBHYHBIMH HOMHHAIBHBIMHA TOKaMH, TO B

KaueCTB€ HOMHHAIBHOTO TOKa OOBeKkTa (IIKH) /,, HPHUHAMAETCA HOMMHAIBHBIH

pabounii TOK, KOTOpHIA OymeT SBIATHCA 0GA30BBIM U BCEX OCTAJIBHBIX TOKOB.
VeraBku QyHKIME 3aiuThl OyAyT ONMPEAENATHCS B OTHOCHTEIBHBIX BETHYAHAX
OTHOCHUTENIBHO 3TOro 0OasoBoro Toka. OOBIYHO, B 5TOM KadecTBe, BBHIOHpaeTcs

MAKCHMAJIbHbIii HOMHHATBHBII MepBAIHbIH Tok TT.

b1.3.3 Jlnsa 130 BH Tpancdopmaropa pekOMEHAYIOTCA CIEAYIOMIUE YCIOBUA

BBIOOpA YCTAaBOK OCHOBHOI#M (4yBCcTBUTENBHOMN) (yHKIMHK Jlud3aruTs:
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b1.3.3.1 BriOop ycTaBKH MHMHHMMAIBHOTO TOKAa CpaOaThiBaHHS 3allUThHI
MPOU3BOJUTCS TI0 YCJIIOBUIO OTCTPOMKH OT TOKAa B pelie¢ NP OOpbIBE BTOPHUYHBIX

LEIEN 3aIUTHl B HATPY30YHOM PEKUME:
(I = DIFF >) = K yrerp Tyaxanzon. =12 Tyax o, > (b1.43)

rae  Kgpepp =12 — K03 duIment orcTpoiiky;

I MaKCUMAJIbHBIH JJMTENBPHO OOIYCTUMBIH TOK Harpy3kH

MAX. JULJIOII.
MPUCOECTMHEHN I OIIUHOBKH.

VYcraska [I-DIFF> ompenensercss OTHOCHTEIRHO HOMHHAJBHOTO  TOKa

1 .
3aIuInaeMoro oobekTa (B 0.€. %), rae /,, — HOMHHAJIBHBIN TOK 3allAIIaEMOT0
no

obbekta (cM. Bhie n. 51.3.2).

IIpumeuanus:
1.B mensx TOBBINICHWS YyBCTBUTCIBHOCTH 3allUThl IMHH B KAyeCTBE

Diaxupon, PEKOMEHIYETCS TPUHSATH MAKCUMAJIbHBIH JUTMTENIBHO NOMYCTHMBIA TOK

CaMOTO HArpy>KeHHOTO TPHCOCAWHCHHA, B JAHHOM CIlyyae, 3TO MOXKET ObITh
CKBO3HOM TOK HArpy3KH CMEXHBIX MPHUCOCTUHEHHI TpaHchopMaTopa Ha CTOpOHE
BH. Ilpu 3arpyaHeHun B ONpeAcieHur AEHCTBUTENLHBIX TOKOB HAarpy3KH, CIEAYET
TIPUHATh MAKCUMAJbHBIN HOMHUHAIBHBIA epBUYHBIN TOK TT.

2. OrcTpoiika Mo TOKY OT MAaKCHMMAJIBHOTO TOKa HebamaHca B MEPEXOIHOM
PEKMUME BHEITHETO KOPOTKOT'O 3aMbIKAHWA, MPUHLUMIHNAIBGHO HE TpedyeTed, T.K. Uit
JIAHHOW 3aIUTHl MCHOJNB3YETCs (DYHKIMS TOPMOXKCHHS TOKOM TIOBPEKICHHS IS

OTCTPOMKH OT BO3MOKHBIX cpabaTbiBaHmii Mpy BHenrHuX K3.

b1.3.3.2 VYcraBka mo Toky ocHOBHON (yHKimH J[M(p3amuTel BBOAMUTCS MO

anpecy 1221 (I-DIFF>) B quanasone (0,05 + 2,00)[L.

nO
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B1.3.4 Pacuer ko3ddunmenra topmokenus Judzamurel ommHOBKHE BH
tparcdopmaropa 87B (ompenmeneHre HAKJIOHA MEPBOTO y4acTKAa XapaKTEPHUCTHKA

cpabaTBIBaHH/ TOPMOXKCHHS).

B1.3.4.1 Pacuer ko3d¢uumenta topmoxeHus SLOPEl, KaK MpPaBHIO,
ocymecTsasercsa aHanoruyuo m. Bb1.1.3, ¢ ydeToM HE0OXOTHUMBIX KOPPEKTHPOBOK,
TaKUX Kak:

— HCKIIOYECHUE COCTABIAIONICH pEryNupOBaHHS HANPSKCHHS B TOKaX

Hebayanca U TOPMOXKEHHUS,

— npuHATHE 3HAYeHUA BASEPOINT1=0.

Takum oOpa3om, ocHOBHoe BeIpaxenue (Bb1.13) mia onpenencHus
k03¢ dunmenta ropmoxenus J[30 nproGperaer Bus:
1L5-(2-£,+0,05) 3-f+0075

SLOPE1 = = . (51.44)
2-£-0,05 195-f,

[Ipu ycnoBuy, uto £, <0,10; SLOPE1 130 uMmeet onpenesieHHYIO BEITAIHHY

0375

SLOPE1= 0,2.

,

IIpumeuanue: Ilpueenennas Boime BeaumunHa Kropm (SLOPED)
paccuntana mo Beipaxkenuww (B1.44) Ha ocHOBe MeTOOHK, TPAAHLMOHHO
NPpUMCHABIIUXCHA PpPaHee B MNPAKTHKE HKCILUIyaTalnud, U B MNPEANOJI0KCHHH
HCII0JIb30BAHUS TOCTOBEPHBIX TeXHHYecKHX MAHHBIX TT W pacyeTHBIX TOKOB
K3.

Oanako B moa00HBIX cJaydasix (MPH TOJYYeHHH PACYETHOI BeJIMIHHBI
Kropm < 0,5), mosib3oBatesib BIpaBe NMPHHATH B KadecTBe paGoueil ycTaBkw,
obecreunBaromeii rpaHmdHOe yciaoBHe no 4yBcTBHTEIbHOCTH 30 (Ku=2),
BesmunHy Kropy = 0,5, yunthiBasm Takke pexoMeHgauuu H3rorosurens,

KOTOPBI rapaHTupyeT mnpaBWwibHble JAeiicTBus d¢ynknun Audsamurs
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omunoBku ycrpoicrea 7UT6x B pexxumax Bauemnnx K3, npu 3Hauennax Kropm
> 0,5 (cm. HIKe).

CroenuajbHbIe MOSICHEHHS

1. PekoMmeHmamuM HACTOAIIMX YKasaHuii mo BeIOOpY Koadduimenta
TopMOXKeHMS J[Md3almTel OCHOBAHBI HA TIPCIAMONIOKCHHHM, YTO METOA ydera
MaKCUMAIlbHOW  JOMYyCTHMOW (WM pacyeTHOW eHCTBUTENILHOW)  BEITHMUMHBI
MOTPEITHOCTH U3MEPEHHUS TPaHCHOPMATOPOB TOKA, MPHHATHIX U MPOSKTHPOBAHNUS,
SIBIISICTCSI IPHOPHUTETHBIM U TOCTATOYHBIM.

2. Opnako VYkazaHHd He WCKIIOYAIOT TMPHMEHEHHs PEKOMEHIalui
WzrotoBmrenss mo mpemBapuTeNbHOMY BBIOOPY mapamerpoB TT, KkoTopbrit
TIpeAycMaTpHUBacT o0ecneueHne npaBmwibHOl paboTel TT TONBKO B TEUEHHE BPEMEHH,
JOCTATOYHOTO Ui ACHCTBHUS aJITOPUTMA 3AILUTHI, B COOTBETCTBHH C TOJOXEHHAMH,
npuBeneHHbiMA B [3, (Pasmen 5 «M3meputenpubie TT»)]. Vkasannas mpoBepka
PEKOMEHAyeTCs B CIyyasX NpPHUMEHEHHWs B MpOeKTe TpaHcHOPMATOPOB TOKa,
AMEIOMUX CPAaBHUTEJIBHO HEOOJBUIYI0 MOIIHOCTh JOMYCTHMON HArpy3kk W
COCOOHOCTE  OBICTPOrO  HACHIICHWS  (BCICACTBHE  HEOONBIION  BETHUYMHEL
kod(dummenTa mpeaenbHOit  kparHocth Toka K3). Ilo  pexomenmmammsiM
M3roroBuresisi, TaHHAs MPOBepPKa A0JDKHA OBITH 00S3ATEILHO MpoOBeAeHa (CM.
npuioxkenue C2).

Pasnuuue moaxonoe B Bompoce ompezaeneHus ko3(puLEeHTa TOPMOXEHUs
Judzamutsl 00BICHICTCS HE CTONBKO CTaHmapTaMu u3roToBieHus TT, CKoJBKO
METO/IOIIOTHEH TIpeIBapuTeNIbHOTO BEIOOpa TT, momyckaromel HCHONb30BaHUE UIA
Judzammrer TT ¢ XapakTepucTHKaMH HE COOTBETCTBYIOIIMMH (B psAIe CIydaes)
KECTKOMY TPCOOBAHWIO OOCCTICUCHHUA TMOTPEITHOCTH H3MEPEHUS CHMMETPHYHOTO
Toka (He Boie 10%).

B ocHOBHOM, Takol ynpomeHHbIH cmoco0d BeIOOpa K o, PEKOMEHIyeTcs
3aIaJHOCBPONCHCKIMA ~ M3TOTOBUTEIAMH  MHKPOTPOIECCOPHBIX  3aLIMT, KAk
MO3BOJIAIOIIMI 3HAYUTENIBHO CHU3MTH CTOMMOCTh mpuMeHseMmbix TT. Ilpu sTom,

TIPEAYCMaTPABACTCS, 9TO HOBHIC IHGPOBEIE YCTpoiicTBa Juh3ammrs! JOKHBI HMETH
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COCHHATbHBIC XapaKTCPUCTUKUA U CBOﬁCTBa, TIO3BOJIAOIINC n30exaTh HEIPABUJIBHEIX

cpalaThIBaHUI, BCIIECTBHE HEKOPPEKTHOTO M3MEPEHMSA TOKOB yKa3aHHBIMHU TT.

b1.3.4.2 B cayyaax HEBO3MOXXHOCTH BHIIIOJHEHHA TnipoBepkn TT Ha
COOTBETCTBHE MaKCHMAJIBHO JOMYCTUMOMN MorpentHocTH mMeperns (ue Boie 10%)
AN ONPEACTICHUSA [EHCTBUTECIIbHOW BEIHUYMHBI IMOTPEUIHOCTH H3-32 OTCYTCTBUS
JOCTOBEPHBIX [TAHHBIX (HEOOXOOWUMBIX JUIsi PAacdeTOB), B COOTBCTCTBHH C
pexomeHmarved MsrotoButens (M BCJIEACTBHE OTCYTCTBHS  allbTEPHATHBHBIX

METO/IMK), CIIEAYET 331aBaTh BEJIMUMHY:
87(SLOPE1)> 0.5 (0.¢.) . (51.45)

B1.3.4.3 Ycraska xoddduimenta Topmoxkenus Judszammrer  Kropml

BBojuTes 1o aapecy 1241A (SLOPEL) B auanasone (0,10+ 0,50) o.e.

1
[ToJ10KEHHE TOUKK MEPECEYEHHS XapaKTEPHCTHKH TOPMOKEHHS ¢ OChI0 — 2

I HOM

BBO/IMTCA TIO anpecy 1242A (BASE POINT1) — (0,00+2,00) ]L

nO

b1.3.5 TlapameTpsl AONOJHMTENBHOT0 (BTOPOr0) HAKJIOHHOTO Y4YacTKa

XAPAKTCPUCTUKH TOPMOKCHHUS.

Bb1.3.5.1 JlononHuTENBHEIA HAKIIOHHBIH YYacTOK XapaKTEPHCTHKH (BETBb)
NpeHasHauYeH [ OpeJOTBPAICHUS JNEHCTBHA 3allUTHl NPH OOJBIIMX TOKAaX
BHEIIHETO TIOBPEXKICHHSA, KOTOPHIC MOTYT BBI3BATh HACHIIICHWE M YBEJIHYCHHUE
norpemHocTH u3Mepenus TT (> 10%). Jna ¢ynxmun 30 MoxkeT HCMONB30BaThC
C T[apaMeTpaMH HJCHTHYHBIMH IapaMeTpaM IEPBOr0 HAKIOHHOTO YdYacTka
xapaktepuctukn (SLOPE1), wm (pu HEBO3MOXHOCTH) — MPUHUMATHCA

MHHHMAJIbHAS YCTaBKa HAKIIOHA XapaKTePHCTHKH TOPMOXeHHs Ne 2.
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b1.3.5.2 Ycraska koabduurenta topmoxennsa Judzamurer Kropm?2 BBOAUTCS

mo axpecy 1243A (SLOPE 2) B nuanazone (0,25 + 0,95) 0.€.

1
[TososKeH e TOUKH IEPECEUEHIA XaPAKTEPUCTHKN TOPMOKEHHUS C OChI0 — 2L

I HOM

BBoanTCs 1o anpecy 1244A (BASE POINT?2) — B nuanasone (0,00 + IO,OO)IL.

nO

b1.3.6 QuddepeHunanbHas oTceuxa

Hdns ¢dysxkoun  Jludzaimmrsl [IWH/OMMHOBKK  JOTIOTHATENBHAS TIOPOTOBas
BenmmunHa 87B (I-DIFF>>) — JluddepeHumansHas OTCeYKa, Kak NPaBHIO, HE
ompeneniercs, BBHAY IIPAaKTHYECKOW  HEBO3MOXHOCTH  BHIOOpA  KpHUTEPHUS
cpabaTeiBaHWsa, T.K. JaHHAsd (PYHKUHSA mpeaHasHadeHa uid Juksugamud K3 ¢
OOomPIIMMK  TOKAMH TNPH NOBPSKACHHSAX B 3alMIIAEMOM 30HE 3IEMEHTOB,
00nafaroMx  3HAYMTENBHBIM  BHYTPEHHHM  CONPOTHBICHHEM  (HampUMeEp,
TparchopMaTopsl), a TOK cpabarbiBanus [ — DIFI’ >> JoyKeH TPEBHINATh TOK

ckBo3HoTO K3.
B1.3.7 JlonoaHuTEIEHOE TOPMOKEHHE

b1.3.7.1 Jlna A30 pacnpenycTpoicTB ¢ GOJBIIAMH CKBO3HBIMH TOKAMH TPH
BHEIIHUX MOBPEKICHUAX MENECOO0pPa3HO TAKKE HCIONB30BaTh JOMOJHUTEIBHOE
JUHAMHYECKOE TOpMoxkeHre. HavanbHas BenuuMHA BBOAMTCA OTAECIBHOM YCTaBKOM
87B (I-ADD ON STAB.).

JlaHHasd BeIWYWHA OMPEACNACTCS OTHOCHTEALHO HOMMHAJILHOTO TOKa
3aLIMIAEMOro 00bEKTa U JOJDKHA HAXOAWThCA B qUanasoHe TokoB K3, mpu KoTopeix
O)KMJAETC HACHIIIEHWEe M 3HAUMTENIBHOE YBeNMdYeHwe morpemmuoctd TT. Yron

HAKJIOHA OCTAaeTCA TOT ke, 4To U A1d Betsd Y1 OJl HAKJIOHA 1 (cM. pucyHok 6).

Hna seibopa ycrasku 87B (I-ADD ON STAB) (I JOTIOJIHUTEJILHOI'O

TOPMOXEHUS) MosxeT HCTIONB30BaThCS PEKOMEHAAIMA M3rOTOBUTENA, COIIACHO
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KOTOPOH IO/MHKHO OBITh MPEIOTBPAIIEHO cpabaThiBaHue (PYHKIIMH JOMOTHUTEILHOIO

TOPMOXKCHHA B MAKCUMAJIBHBIX HATPY30YHBIX PEXKUMAX OIMNHOBKH.

VcTaBka 1o TOKY BBOJAa AONOJHUTEIIBHOIO TOPMOXKXCHUA OIIPCACIIICTCA II0

BBIPKEHUIO!
87B(I- ADDON -STAB) > 2- 2/, ronisxermuc / 0:851,,(0.€.), (b1.47)
tne 2, vuemue — CYMMapHbIH MakCHMMAJIbHBIH TOK Harpy3KH NpHCOEIMHEHHUH

JaHHO! OITMHOBKH (JIOJDKHBI PACCMATPHUBATHCA MAKCHMAIBHBIC HArpy304HbIE
PEKMMBI IIMH, BKJIIOYAsi PEMOHTHBIC)
0,85 — cpabatbiBaHMe

3amedaHue: COIJIAaCHO peKOMEHAammsM M3rotoBurteis, ycTaBka TOKa Hauajia

JOTIOJIHATENBHOTO TOPMOXKEHHA JOJKHA ObITh HE MeHee 4,0 o.e.

YcTapka JIUTEIbHOCTH J0NOJHATEIHHOT0 TopMokeHus (T ADD ON-STAB):

(51.48)

TJZ[OH.TOPM 2 TC3.1'[PI/IC + TOTKJ'I.HPI/IC >

rae I'oympyc — MAaxkcuManbHas BbIJECPIKKA BPEMEHM 3alUTHL TIPUCOECTUHEHUI

OLIMHOBKM Ha OTKJIIOYeHHe BHemHero K3 ¢ TOKOM, MpEeBBIIIAIONIAM YCTaBKY
87B (I-ADD ON STAB), B mepuomax CHHYCOMJQIBHOTO TOKa (YacTOTOM
50T ),

T

orioimpc — MAKCHUMAaJIbHOE BpeMs OTKIIOYEHMS BBIKIIOYATENS B IEPHOAAX

CHHYCOHJAJIBHOTO TOKA.

JlONONHUTENBHOE TOPMOXKEHHE JNEHCTBYET OTAENBHO JUId Kaxaod (pasel, HO
npu HEOOXOAMMOCTH, MOXHO BBECTH OIHOBPEMEHHYIO OJIOKMPOBKY BO BCEX TpeX
¢azax mpu cpabGaTsiBaHNK QYHKIHMH HOMOTHHTEIBHOTO TOPMOXKEHHA B JIIOOOM M3 HUX
(Tak Ha3bIBaeMas MepeKpecTHas OJIOKHPOBKA).
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Ecmu HeoOxomumo OnokupoBath neiicteme JludsamuTel Bo Bcex ¢aszax,
PEKOMEHAYETCSI HCHONB30BATh YCTaBKY JIUTENBHOCTH TMEPEKPECTHON OIIOKMPOBKH
npu gononHuresbHoM TopMokeHuH 1263A (T TIEP.BJIOK TOPM), pamnyio
JUTUTENIBHOCTH JOMOJHATEIEHOTO TOPMOKEHHSI.

b1.3.7.2 YcraBka 0o TOKYy Hagdajia JOTMOJIHUTEIBHOTO  TOPMOKEHHS
HMudzammrer  BBOmuTCs 1o anmpecy 1261A (I-IOII TOPM) B auanasowe
(2,00+15,00)1L.

nO

VYcraBka MO UIMTENBHOCTH JOTOJNHUTENBHOTO TOpMOKeHHs Jlud3aruTst
BBojuTCA O Anpecy 1262A (T-AOI1 TOPM) B auanasone (2+250) Cycle(Ilepuoo),
0; » (3mecp, m manee mapamerp Cycle o3Ha4daeT 3amaHHOE KOJHYECTBO MEPHOOOB
CHHYCOMAAIBLHOTO TOKA MPOMBIIIIEHHONW YaCTOTHI).

VYcTaBka 00 JJIMTENBHOCTH JEHCTBUA MEPEKPECTHOM OIOKUPOBKH BBOAUTCS TIO
anpecy 1263 (T IIEP BJIOK Topm) B muanazone (2+1000) Cycle(Ilepuoo); 0; «.

Ecnu 3amano 0 [lepuoo, Oynper OnokupoBaThes TONBKO (pasa, B KOTOpOH
00Hapy»XeHO BHEIITHee MOBPEXKACHNE.

Ecnu 3amano o [lepuoo, 10 (YHKIMS NEPEKPECTHOM OJIOKMPOBKH BBEIEHA
TIOCTOSTHHO.

b1.3.8 Iosacustomas Juarpamma XapaKTEPUCTUKHU cpabarbiBanust/
TopMokeHnA Wi GyHKImH J[30.

XapakTepucTrKa OTKIIOUCHHs (opMHpyeTcs ABYMS BETBAME. YTOJ HAKJIOHA
niepBoii Betsu (Yo HaktoHa 1), HavaneHasa Touka (HayaneHas Touka 1).

Ora BETBb IIOKPHIBACT OCHOBHBIC TIOTPEITHOCTH TPaHC(HOPMATOPOB TOKA
IIPOTIOPIOHATIBHEIE TOKY.

Bropas BeTBL obecmeumBacT GONbIIee TOPMOXKCHHE B JWATa30HEe OOIBITHX
TOKOB, KOTOPblE MOIYT IPHBOAWTH K HACHIMICHHIO TpaHchopMaTopoB Toka. Ee
navyaipHas Touka (HauampHas Touka 2), yronm HawioHa (Yron HakiaoHa 2). Ota
YCTaBKW BJIMAIOT HA YCTOWUYMBOCTbH JEHCTBHMH 3amuThl. Bonbiimii yroj HakiIoHA

MIPUBOIMT K Goublieii yecrodunBocTH (3arpyOnenuto 3amutsl). Kak ykazaHo Beimie (il
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B61.3.5.1), napamMeTpbl BTOPO/A  XapaKTEPUCTUKM  TOpMOXeHust ans O30

MPUHUMAIOTCS WAEHTUUYHBIMM (MO BO3MOXHOCTY) MapameTpam nepeoii.

PrcyHok 6 - lMoscHAoLWasn fuarpaMMa XapakTepucTuKy cpabaTbiBaHUs / TOPMOXEHMSA ANs
(hyHKunn 430

b 1.3.9 KoHTponb gnudepeHynansHoOro Toka

61.3.9.1 Ana Ond3awntbl WKNH (OWMHOBKK), LenecoobpasHo MCMo/b30BaTb
(DYHKLMIO HenpepbIBHOIO KOHTPONA AuddhepeHUnanbHOro Toka, Kotopas pearmpyet
Ha nosiBneHne AuddepeHLanbHOro ToKa B AnanasoHe paboumx Harpy3oUHbIX TOKOB,
KOTOpOe 03HAYaeT NOBPEXAeHME BO BTOPUYHbIX LIeNSxX TpaHCOpMaToOpoB ToKa.

KoHTponb AudhepeHLmansHOro ToKa OCYLLECTBASAETCA B Kaxaoii hase. Ecnu B
TeYeHNe MpPOLOKMTENLHOTO BPEMEHU W3MepsieMblidi AnddepeHLanbHbii TOK No
BEe/IMUMHE MpEBbILAET 33faHHYK0 YCTaBKy, (DMKCMPYETCS MOBPEeXAeHWe BO
BTOPUYHbIX TOKOBbIX Liensx 3almTbl (KOPOTKOE 3aMblKaHMe Man 06pbis). Mpu aToM,
anddepeHymanbHas — 3alMTa  C  BbIAEPXKKOW — BpemMeHn  OGnokupyeTcs B
COOTBETCTBYIOLLEN (ha3e 1 PopMUpyeTcs COOBLLEHNE 06 3TOM COCTOSHUM.
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Beon wmu BeiBom (QyHKIEM  KOHTpONA  audepeHIMAIbHOIO  TOKa

ocymectsisgercs o axpecy 1208 (I-DIFF> MON) — BKJI/JOTKJL

b1.3.9.2 BemuunHa TOKa cpabaTbiBaHWA KOHTPONIA  (MOHHTOPHHTA)
JubdepeHnaTbHOrO TOKAa JOJDKHA OBITh  HIDKE YCTABKH  CpabaThiBaHHs
b depennuansroi 3amutel (/ — DIFF>), B IPOTHBHOM CITydae HEBO3MOXHO OyIeT
ONpeNeNuTh Da3sHHIY MEXIYy OSKCIUTyaTallOHHBIMKM HewcnpaBHocTamu TT,
CONPOBOKAAIOMUMHC HCYE3HOBEHHEM BTOPUYHBIX TOKOB, H TOKAMH MOBPEXACHHU,
O6yCﬂOBﬂeHHblMI/I KOPOTKWUMH 3aMBIKAHWAMMH B 3alIUIIIACMOM OGT)CKTC.

Kax mnpaswio, mnpuHMMaeTcs YCTaBKa IO TOKY cpabaThiBaHUs HHKE
MHHHMAaJIbHOIO HOMHHAJIPHOTO TOKAa NPHCOEAMHEHMH INHH, WIK (MPH TEXHUYIECKOH

HCBOSMO)KHOCTI/I) MHUHHUMAaJIbHaA YCTAaBKa MO TCXHUYCCKAM I1apaMeTpam peiie:

(I - DIFF > MON) <1 (51.49)

MHH.HAI'P >

tae Iy pare — MAHUMAIIBHEIHA pabourii TOK Harpy3KH OPHCOEIMHEHHAI OIIMHOBKH.
BemmunHa TOkKa cpabaThIBaHWA NPUBOAUTCS K HOMHUHAIBHOMY TOKY
3aLIUIIAEMOT0 00BEKTA.
Tx. ¢yskuus xontpons mubdepeHtmarpHoro Toka peme 7UT6x  mmeer

MHHMMAJIbHBIA TIOPOT UyBCTBUTENBHOCTH 0,157, , @ BenmuuuHa [, , IPUHAMAETCS

paBHOW MAKCHMAJIBHOMY TE€PBHYHOMY HOMHHAJIbHOMY TOKY TT (cM. Bbimie
m. 1.3.2), MO>)KHO CUMTAaTh, YTO YCIOBHE OTCTPOMKH OT BO3MOKHBIX TOKOB HebayaHca

TT B Harpy304HBIX PEXKAMAX BBITIOJHACTCS aBTOMATHIECKH.

Brinepikka BpeMeHH KOHTposd AuddepeHnmamsHOro Toka obecreunBaeT He
jeficteue ONMOKMPOBKM B YCIOBHSAX BO3HWMKHOBEHMs mOBpexaeHuA. OOBTHO
BBLIEPIKKA BPEMEHH COCTABJLIET HECKOIbKO CCKYHI M ONpPEACIs€TCS M3 ONBITa

AKCILTyaTanmi 00BbEKTa CTAHAAPTHON BETMUYMHOM:

(T'I - DIFF > MON)=(1,0+10,0) c. (51.50)
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b1.3.9.3 YcraBka mo TokKy (yHKIMEH KOHTPONsT JAGGEpEHITHMAILHOTO TOKa
1
Beoautcs no ajapecy 1281 (I- DIFF> MON.) B nuanazone (0,1 5+ 0,80)1—.
n0
Ycragka mo BpeMenu GpyHKIEH KOHTpOs auddepeHIMaIBHOTO TOKA BBOIHTCS

1o azpecy 1282 (T I-DIFF> MON.) 8 muanasone (1+10) c.

B1.3.10 KouTpoas Toka orxoasmeii Jinaun

b1.3.10.1 CymectByeT Takyke JAOMOJHUTEAbHAA BO3MOKHOCTE KOHTPOJS
WCIPABHOCTH TOKOBEIX Ileneii B Jlmdzammre OmmMHOBKH. OTO, Tak Ha3bIBaeMBIH
«KOHTPOJb Toka duaepay», KOTOPbIH OCYLIECTBIIAET KOHTPOIb (MOHUTOPHHT ) TOKOB B
Kakmol ¢aze Kaxaol CTOPOHBI W3MEPEHMS 3allMImaeMoro ooObekra. YCTaBKa
cpabaTbiBaHUA OTHOCHTCA K HHAMBHIYaJbHOMY PabodeMy TOKY CTOPOHBI Ka)KIOTO
nprcoenuHeHns. Ecim «koHTpons Toka Puaepa» ucnomb3yercs (T.e. ycTaBka >0),
TO 0o0OecreumBacTCsl JOTIOIHUTEIFHOE YCJIOBHE OTKIIOUEHHUS, B COOTBETCTBHH C
KOTOPBIM, KOMaHAa Ha OTKIIOYCHHUE OCYILECTBIACTCA TOJIBKO B TOM CIIy4ae, ecid
X0Ts OBl OOWH W3 KOHTPOJIMPYEMBIX TOKOB TNPHCOSTHHEHWH HPEBBICHI

COOTBETCTBYIOIIYIO (YCTaHOBIECHHYIO) moporoByio Benuuuny 87B (I> CURR.
GUARD).

b1.3.10.2 YcraBka Mo TOKY KOHTPOJIA HO/DKHA OBITH MEHbLIE BEHYHHBL TOKA
0JHOH (Kakoif-mnb0) U3 MUTAIOIMMX CTOPOH (MPHCOSAWHEHWH) mmMH, MpH Toke K3,

COOTBETCTBYIOIIEM MHHUMAJIbHOM uyBcTBHTENBHOCTH J[30, T.€.:

[-DIFF > _
n

09- I - DIFF >

g n

(I > CURRGUARD) <

, (B1.51)

rne I-DIFF>- ycraBka 1o MHHUMaIbHOMY TOKy cpabareiBanusa J[30 B
cootBerctBuy ¢ (b1.43);
M — KOJIMYECTBO OCHOBHBIX MHUTAIOIINX [TPHUCOCIMHEHHIH OIMHOBKH,

Ky =11 — xk03}puIEenT 9yBCTBUTENBHOCTH.
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b1.3.10.3 YcraBka 1o TOKY (YHKIHH KOHTPOJS TOKA TPHCOEANHEHHS

1
BBoaurcs mo aapecy 1210 (I> CURR. GUARD) B nnanasone (0,20 + 2,00)1—.

nS

IIpumeuanne

1. I, - 3mece um pganee 000O3HAUaeT HOMMHANBHBIH TOK JAHHOH CTOPOHBI

3AIMUIIAEMOTO 00BEKTA (IPHCOSANHEHHUS OIIMHOBKH).
2. Ilpumenenue (GYHKUMH KOHTPONS TOKA OTXOAALICH JIMHHM HE SBIAETCA

0053aTEIPHBIM U BBIMOJIHAETCSA TIO TpeﬁOBaHPIﬂM OKCIUTyaTaruun.

CuennajJbHble MOSACHEHHST

[TprmMeHeHNe AOTONHUTENBbHOM (PyHKIMU KOHTPOJIS 0OpBIBA MPOBO/IA TOKOBBIX
merneit xkaxmoro tpexdasHoro usmepurensHoro sxoja (Brokenm wire monitoring,
agpec - 8401), xotopas mMmeercs B ycrpoiictBe 3ammTel 7UT613/63x, B obmiem
Cllyuae HE PEKOMEHIYETCS B CBSI3H C BEPOATHOCTHIO OIIMOGOYHOro GIOKMPOBAHHS
JHuzamuts! ommHoBKH npu K3 B 3amummaeMoii 30H¢ Mpu OTCYTCTBHH TMEPBHYHOTO
toka TT B moBpexxaeHHOM dasze (da3zax) HA NPHCOCIHHCHAAX, HMCIOMIMX MHTAHHE

TOJILKO €O CTOPOHBI 3aIlMIAEMOro 00bEKTa (OIMHOBKH).

B1.3.11 Tlo ycrmoBmsM 3kcIuTyarannd (B CHIEIHAIIBHO OTOBOPEHHBIX CITydasdx)
MOXET MoTpeboBaThCa onpoOoBaHHe PabOUMM HAUpsDKEHHEM TpaHchopMaTopa, ¢

ucnonb3oBanueM Jud3ammTsl omruHOBKHA BH.

B cnyuasx HeoOXOOUMOCTH, peajiM3alisl YKa3aHHOW (DYHKUHMH B YCTPOHCTBE

30 7UT6x, BO3MOXKHA TTO IBYM BapHAHTAM:

b1.3.11.1 Bapmant A). Bxmouenue Tpanchopmaropa B  30HY
yyscTBHTENbHOCTA J[30 HEMOCPEACTBEHHO meped OmpoOOBaHHEM, C OTKIFIOYCHHAEM
TOKOBBIX LieNeil JaHHOH SYEHKH B M3MEPHTENBHBIX LEMAX 3aIlUTHl (OTKPHITOE ILIIEYO
130 B cropony Tpancdopmaropa).
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B stom ciydae, B kauecTBe 00BekTa 3amuthl (aapec 105) gomken ObITh 3aMaH
SAIIUIL. OBBEKT = Tpanchopmarop (Bmecto 3¢h Lllunst) ¢ Mconb30BaHAEM
dbynkupn TopMoxeHua (OnmokwpoBku) JludzammTel MO 2-  rapMOHHYECKOMH
COCTaBIIMOMER Toka (onucanue GYHKIMU H_YCTABOK TOPMOKEHHS CM. BhINIE

n. 51.1.8 I'apmoHnyeckoe TOpMOKeHHE).

I[Tpu 5TOM ycTaBKa 1o Toky cpabarbiBanus Jud3anmrel, npu HEOOXOIUMOCTH,
JOJDKHA  OBITh  CHIDKEHAa J0 BENHYHHBL, O0ecmeunBaromeii  TpeOyeMyro
YyBCTBUTEIPHOCTh MPH OHNpoOOBaHMM TpanchOpMATOpa, HANpUMep, BBOJIOM

OTAENBHOM! TPYIIBI YCTABOK.

b1.3.11.2 Bapmant B). Onpo6oBanue tpanchopmaropa, 6e3 pacuMpeHus
30HBI UyBCTBHUTEJIBHOCTH M NEPEKMIOUEHUH B TokoBBIX merax N30, mpu 3agaHuu B
kauectBe obbekra 3ammTel (agpec 105) 3AIIUIIL. OBBEKT = 3¢ IHlunst
(ynkums  topmoxenms Jludzammrer mo  2-if, 3-H(5-i) rapMOHHYECKHM
COCTABIIAIOIINM TOKA HEJOCTYITHA).

st ompoGoBanus Tpanchopmaropa ¢ mpuMeneHnem ycrpoiicrsa J130 7UT6x
B OTOM CiIyyae, MOXET OBITB TPEIyCMOTPEH BPEMEHHBINA (OMEPATHBHEIN) BBOJ
(dyHKUMKM MaKCHMaTbHOW TOKOBOM 3awmuthl ((asHoii), mapamerpupyemoii Ha
COOTBETCTBYIOIIEM TPeX(asHOM H3MEPHTEIBHOM TOKOBOM BXOJE YCTPOMCTBA, C
UyBCTBUTEJILHOW YCTAaBKOM MO TOKY CpabaTeiBaHUs (JOCTATOYHBIM YCIOBHEM
SIBJISICTCSI OTCTPOWKA OT TOKa XOJOCTOrO XOIa TpaHcdopmaTopa) W BBEICHHON
GIIOKMPOBKO#M Tpr OpoCke TOKA BKIIOUEHHS TpaHchopMaropa.

[pemnaraemMplil peXUM MOMKET OBITH PEaM30BaH C OMCPATHBHBIM BBOIOM

oraensHOM rpymmsl yetaBok 30, win nebnokuposanuem QyHkimm MT3.

b1.3.11.3 ®yuxkuusa MakcuMajbHOH TOKOBOH 3aIIUTHI ¢ TOPMOKEHHEM
npu GpocKe TOKAa BKJKYEHHS  TpaHcopMaTopa, mapamerpupyeMasi Ha
oraeabHbI 3-x dazHblii TokoBbI Bxox ycrpoiictea 30 (eciam ucmombs3yeTcs

BapuanTt B) u no anpecy 105 Beenena ycraska 3¢ Ilunsi)
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Bb1.3.11.3.1 ®Oyuxmma ¢aznoit MT3 mMeeT ABE CTYNEHH C HE3aBHCHMBIMHU
BeiiepkkaMu Bpemend (HBB) (I>>) m (I>) ¥ oOHy CTymeHb C HHBEPCHOH

BhIIepkKol Bpemenu (MBB) Ip.

[Ipumenenne xapakrtepucTuk MT3 onpeaenserca mo agpecy 120 MT3 ¢as
HBB/MBB. B mo6oM ciiygae AOCTYmHBI CTYNEHH C HE3aBUCHMOH BBIAECDIKKOH

Bpemenu [>> u >,

OYHKIMIO 3aIUTH HEOOX0IUMO HA3HAYKTh TS CTOPOHBI WM JUTS Tpexda3Ho#

TOUKH U3MEPEHHNH (TpaHcdopMaTopaM ToKa) 3aIUIAEMOro OObEKTa.

ITo ampecy 2001 ®asznasm MT3 MT3 moxuo aktusuposath (BKJI) wmm
neaktuBrpoBath (BBIKJI). Bapuant PesiebJIOKHPOBAHO [O3BONAET 3aIIUATE

paboTaTh, HO BEIXOAHbIE OTKIIIOYAOIIHE PEse OYAYT OJIOKUPOBATHCA.

Jna onpobosanusa TpaucdopMaropa HO/DKHA HCIONB30BATHCS CTyneHb (1>)
0e3 BHIJEPKKU BPEMEHH, ONOKHpyeMas TpH OpOcKax TOKa BKIIOYCHHA, C
PEKOMEHIYEMOMN YCTaBKOM 10 TOKY cpadaThiBaHUS (II0 YCJIOBHUIO UyBCTBHTEIBHOCTH
npu K3 3a TpaHchopMaTopoMm, MpH YyBCTBUTEBHOCTH HE XY)XKe OCHOBHON (QYHKIHH

JuG3aIuTE TpaHchOpMaTopa):
1< 'Ky s (B1.52)

rne Ky = 1,5 —xoadduuueHT uyBCTBUTEIBHOCTH,
Iy3ymm— MHHEManmbHEIH ToKk K3 Ha mwmrtaemoli cropome HH wmm CH

ompobyemoro Tpancdopmartopa

Bb1.3.11.3.2 YcraBku mo Toky cpabarsiBanus cTynenei ®asnoit MT3 Boaarcs

o anpecam 2015/2012 (I>/1 >>) B muanasone:

— (0.10+35.00)l/InS; oo.
VeTaBKY 10 BpeMeHM cpabaThlBaHUA cTyneHed MT3  BBOmHMTCS MO ajapecam

2016/2013 (T 1>/ T I>>) 5 auanazone: (0,00 + 60,00 )c;(c0).
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b1.3.11.3.3 ®ynkuusi rapMOHHYECKOro Topmokenus MT3

B MT3 wumeercs BeTpoeHHas (yHKUMS OJOKHPOBKH IpH OpPOCKax TOKa
BKJIrOucHUA. OHa OnoknpyeT "HopManbHOe" cpabareiBanue crymenei (I1>) wim (Ip),
HO He (I>>) mus (a3HbIX TOKOB M TOKOB HYJIEBOW MOCIIENOBATENBHOCTH B CITydae
obHapyxeHus Opocka Toka. ITociie 0GHapy eHUST GPOCKOB TOKA, GONBIINX 3HAUYECHHS
cpalaThIBaHMS, BHIJAIOTCS CIEHHUAIBHBIE CHIHAIBI O OPOCKE TOKA. DTH CHIHAJIBI
TaKKe WHULUUPYIOT COOOIICHHUS O MOBPEKACHUH M 3aMyCKAalOT COOTBETCTBYIOIIYIO
BbIIEPIKKY BpeMeHH. Eciy mmociie MCTeueHns BBIACPIKKHA BPEMEHH OpPOCOK TOKa BCE
€Lle IPUCYTCTBYET, TO BBIAACTCSA TOJBKO COOOLICHHE O TOM, YTO BPEMs HCTEKIIO, HO

OTKJIFOUEHHUE OIIOKUPOBAHO.

bnoxuposka mpu Gpocke TOKa HUMEET BEPXHEE IPaHHYHOE 3HAYCHHE. €CIH
OmIpenencHHOe (3a71aBaeMoe) 3HaYEHHE TOKA NPEBbILIEHO, TO OJOKMpOBKa Ooniee He
sthdexTHBHA, MOTOMY YTO 3TO COOTBETCTBYET GONBIIOMY TOKY MOBPEXKACHHS HPH
BHYTPDEHHEM KOPOTKOM 3aMbIKaHWW. HikHmii npenen 4yBCTBHTENBHOCTH, 9TO

pabounii mpeaen QuibTpa rapMOHKK 110 HOMUHAIBEHOMY TOKY ycrpoiictea (0.1 Igom).

B ycmoBmax Opocka Toka HaMarHHUMBAHUSA MOXKET OBITH GIOKMPOBaHO
oTkmouenue ot cryneneit [> (®azu. MT3) npu ucnonp30BaHiK TOPMOKEHHS MO 2-if
rapMOHHUKE:

OO6mmii BBOA (DYHKIMK TOPMOKEHHSA /sl KCMONB3yEeMBIX (hYHKIMH yCTpoiicTBa

ocymecTeiseTcs o aapecy - 2002 (OrerpbP MT3) — BrinroueHo.

b1.3.11.3.3.1 OrtHOLIEHHEe  COCTABJAKOLIEH  BTOpPOM  TapMOHHKA K
cocrapysnolned ocHoBHo# rapmonuku 2. HARMONIC (2-asg_I'apmonuka) (ampec
2041) npensapuTensHO ycraHosieHo B auanasoHe (10+45)% paBHEIM (Kak IpaBmIno,

MOYKET HE U3MEHATHCA);

I
2N - 15%, (B1.53)
Iy ’
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rae 1, , — cocrasnsiomas (BTopas rapMOHHKA) TOKA HAMArHMYMBAHKS,
1 5, — cocraBysomas (TEpBas TAPMOHKKA) TOKA HAMATHHIHBAHKS.
3TO OTHOIIEHHWE MOXKET OBITh YMEHBIICHO, uTOOB obecmeunts Oonee

YCTOMUMBYIO YCTaBKy, TOJIBKO TMpPH BKIIOUEHMH B 0C000 HEOIArOmpUATHBIX

YCIOBHSX.

B KkadecTBe yKa3saHHOTO BEPXHEro MOpora Tpeaena  YyBCTBHUTEIBHOCTH
GIIOKMPOBKH MOJXKET IIPHHHMAThCsi OPOCOK TOKa BKI/IIOUEHWs (HaMarHUYMBaHMUS)

ompobyemoro TpanchopMaTopa ¢ HeOOXOANMBIM 3aMacoM 110 BEJIMIMHE!

(I Makc Bp q>a3H)2K0Tc Kepr - I gonre (5154)

rae: Ko =1,5 — xoapdumment orcrpoiiku (3amaca);
I yoyp — HOMHUHAIBHBIM TOK ompobyemoro TpancdopMaropa Ha CTOPOHE
MOAKIIOYEHH K IuHaMm PV
Kopr = 657 — xodddumenT 6pocka TOKa BKIIOUCHHS HEHArPY)KEHHOTO
TpacopmaTopa (OPHEHTHPOBOYHAS BEJIWYMHA, MOXET OBITh YTOWHCHA TPH
HAIMYUH TEXHHYCSCKUX JAHHBIX 3aBOJIa-U3rOTOBHTENA).
VYcraBka orpaHnueHUs (IPEKPAIICHASA) TOPMOXKEHAS M0 MAKCAMAIFHOMY TOKY
UL HCHONb3yeMbIXx (yHKIMiA ycrpoiicTBa BBoauTcs mo aapecy 2043 (I Maxc bp

®a3H) B THana3oHax:

— (0.30+25.00)I/InS; co.

b1.3.11.3.3.2 Topmoxxenue npu OpocKe TOKa MOXeT OBbITh JAONOJHEHO TaK
Ha3bIBaeMOM  (YHKUMCH «IMepeKpecTHOM ONOKHpPOBKM». 3TO O03HAYAaeT, UTO

MPEBBILIEHHE COAEPKAHUE TAPMOHUKH TOJILKO B OIHOM (pase BBI3BIBAET OJIOKHPOBKY

Beex Tpex (a3 daznoit MT3.
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B cB31 ¢ TeM, 4TO BO MHOTHX CIIy4asX COAEpKaHHE 2-U TapMOHMKH B TOKE
OTAeNbHBIX (pa3 MoxeT OBITh OYEHb HH3KHM (YTO MOXKET TMPHBECTH K H3JTHIIHUAM
OTKJTIOUCHHSAM ~ BKJIIOYaEMOTO  TpaHchOpMaTopa), COTNIACHO  PEKOMCHIALIUAM
Hsrorosurens, nenecoodpazHo MCMONb30BaTh NEPEKPECTHYIO OIOKHPOBKY (paz MT3

¢ 3amarHoi mmuTenbHOCTRIO 0,06+0,180 cek.

ITo ampecy 2044 TIEP BJIOK ¢a3n ¢yHkims nepexpectHON OIOKHPOBKA

3anaercs kak JIA wim HET.

[lepuon BpemeHu, B TeueHHE KOTOpOro Oymer akTWBHA (YHKIHA
TIEpPEKPECTHON OJIOKMPOBKHM Mocie oOHapyXeHus Opocka Toka, 3aaeTcd 1Mo ajpecy

2045 T IIEP BJIOK ¢a3n. B8 iuanazone (0,00+180) cex.

b1.3.12 IlpoBepka uyscTBuTenbHOCTH Jlud3ammrer ommHOBKH BH

Tpancdopmaropa

Koaddrmment uysctsutenmsroctd (Ky;) J30 BH onpememserca i
YyBCTBHUTEIPHOTO OpraHa npu MetammueckoMm K3 Ha ommuoske BH 3ammimaemoro
TpaHcopmaropa, W ero paboTe B PACUETHOM pekuMe, OOYCIOBIMBAIOIIEM

MUHUMaJbHBIH TOK K3, 10 clieayronmumM BeIpakeHHUSIM

HpH ]K3.MI/IH < ITOPM.HA‘{.H :

_ Lsnom >2, (B1.55)
I - DIFF >

q

e Lyopypaun — HEPBUYHOE pAcUETHOE 3HAYEHWE TOKA Hayajga TOPMOKEHHS,
COOTBETCTBYIOIIEE Haualdy TMEPBOr0 YydYacTKa HaKIIOHA XapaKTECPUCTHKH,
ompenensemoe o (51.15);

I3 \ym — MMHHAMATBEHOE PacueTHOE 3HAYEHHE MEPHOIMUECKON COCTaBIAroIneiH

cymmapHoro Toka K3 B 3ammmaemoit 30He;
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I -DIFF > — MHHAMAJIbHBIH TOK Cpa0aThBaHUA 3aIUUTH (IPH OTCYTCTBUHU

TOpMOXeHus ), onpeaensieMslii no (b1.36), B mepBHYHBIX BETHYHHAX.

Opu Iy > Lropmpaun » A9 YYacTKa  HakjOHa  XapaKTEPHCTHKH
cpabaThIBaHUS/ TOPMOKEHHUS, MPH YCI0BHM BASEPOINT1 =0 (CM BHIIIE):

]K3.MHH ]'

Ky= = > B1.56
T SLOPE 1Y Ligmipsen  SLOPE 1 (B1.56)

>

rae  SLOPE1 — KO3(GHUIMEHT TOPMOXKCHHUS, OMPEACTAEMbI COOTBETCTBEHHO II0

(B1.44) wn (B1.45),

> Liopwpacy — TEPBHYHOE PACUETHOE 3HAUCHHE TOKA TOPMOKEHHS,

(axTHUeCKU PaBHOE [y, ;r, (IPY MOBPEIKICHUH B 3aIIUIAEMOit 30HE).

[pumeuanne: W3 poipaxenus (B1.56) oueBHAHO, 4YTO mNpH TOKax

MOBPEXICHUSA, NPEBBIIAIOIIUX 3HAYCHUE [ opyyayn » BEIMUYMHA SLOPE1 ABIAETCA
ompexaemsomeii g gyscrBurenbHocTd J[30 (pu SLOPE1>0,5; K, <2), TO3TOMY
3HAuUeHusA SLOPE1>0,5 cleayeT TPHMEHATh TOJNBKO B OCOOBIX, 00OOCHOBAHHBIX

CITyJasX.

b1.4 ANSI 87B. /luddepeHuuaibHas TOKOBAS 33MIATA OUIWHOBKH HA
cropone HH tpanchopmaropa (JI30 HH), ncnoan3yomas XapaKTepPHCTHKH

cTaduan3anuy (TopMoKeH s )
Bb1.4.1 TIIpumensemoe ycrpoiicteo SIPROTEC: 7UT61x.

CnennajbHbIE MOSICHEHHIA:

Jna pacuera ycraBok 30 HH mpumMenuMer TpeGOBaHMA, H3T0KCHHBIC BHIIIC
B pasgene B1.3, ¢ yueroM TOro, uto yCTPOMCTBO 3AIMHMTHI, PEATH3YIOUIEE AAHHYIO
(byHKIHIO, NOJDKHO HMETh HEOOXOINMOE KOMUECTBO OTASIBHBIX IPYIIN TPpeXx(asHbIX
aHaJIOrOBBIX BXOJ0B UL IPAMOTO M3MEPeHHs TOKOB rpymn TT, cooTBeTCTByOIIEE

YnuCiIy CTOPOH (OGH‘IHO, JBC HIH TpI/I) NPpUCOCAMHCHNA OINWHOBKHU, a TaKXe
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OTCYTCTBHS  TpeOoBaHMS OmpoOOBaHUA pabounM  HANPSHKEHHEM  BHEIIHHX

NPUCOSHEHHH ¢ Henonb3oBanueM Ju()3almuTel ONIMHOBKH, coryacHo m. 51.3.11.

b1.4.2 Peamuzaums aud3ammTel paccMatpuBaeMoro o0BekTa (CTOpoHa
ommHOBKH HH TpamcdopmaTopa) BO3MOXHA TO CHCAYIOIIAM BapHAHTaM, B

3aBUCUMOCTH OT COCTaBa CUJIOBOTO 060pyI[0BaHI/I§IZ

b1.4.2.1 TIlpu oTCcyTCTBMM TOKOOTpPaHWYMBAKOMETo PeakTopa Ha CTOpOHE
ommHOBKH HH AT, mma gudzammter ykazaHHO# 30mbl (ecau 3ta  (yHKIHS
MPUMEHACTCS) [TOJDKHBI KCHOJIB30BAThCA 33JaBacMble TMApaMeTpsl W  METOMUKA
pacuera yCTaBOK 3allUThl B COOTBETCTBHH C YKAa3aHHBIM BhIIC, B pasaene b.1.3
(mud3ammTHl  OIMHOBKH) HacToAmMX MY, yderoM ycioBus oOecneueHus

3aJJaHHOM UyBCTBUTENLHOCTHU B 30HE 3aIUTH Ky > 2.

b1.4.2.2 Ilpu Hanuuuu TOKOOTPAHMUYHMBAKOIIETO PeakTopa Ha CTOpOHE
omwmHOBKH HH AT, mma madsamurtel yka3zaHHOM 30HBI (€CoH 3Ta (YHKIHS
IIPUMEHAETCS), TAKKe PEKOMEHIYETCs HMCIOJb30BAHHE 33JaBACMBIX MApaMETPOB H
METOJMKH pacyuera yCTaBOK 3allUTHl B COOTBETCTBUH C YKA3aHHBIM BHIIIIE, B pa3aesie
b.1.3 (aud3ammre ommHOBKH) HAacToAnmx MY, ¢ y4eToM yCinoBHs 00ecImedeH s
3aJlaHHON YYBCTBHUTENBHOCTH B 30HE 3amUTHl Ky >2, a Taloke PEeKOMEHIALUH
HsroroButens 3ammTHl B 9acTH 3ajanus reHepanbaoit Gyrkmum PROT. OBJECT
(O0bexT 3ammTBI) IS TOCIECNOBATENIBHO  BKIIOYAaEMBIX  PeakTopoB:

«I'eneparop/aurarean» wim «3¢ Wunsn (aapec 105).

IIpumeuanne: Cremyer Takke ydecTh, UYTO TOKOOTpaHHUYHBaomme PeakTopsl mpu
BKIIIOYCHHH MO HAMpsXKCHHE HE BBI3BIBAIOT OpOoCka TOKA HaMarHMYMBAHUA

(BciencTBHE OTCYTCTBHS CCPACTHHKA).



b1.5 ANSI S0N. TokoBas 3amura HyJeBoii nociaenopateabHocra (T3HIT)

Ha CTOPOHE BH TPEXOOMOTOYHOI 0 Tpchd_)opmaTopa

Ipumeuanue: 3ammra TpeTHa3HAYCHA VTSt Pe3epPBUPOBAHHMS
obicTpoaeicTBYIOmMX 3ammT npu K3 Ha 3eMiio B 0OMOTKE B HA CTOPOHE (B CETH)

BH tpancdopmaropa, nmetormero maraaue Ha cropore CH.

b1.5.1 TIlpumensemsie ycrpoiictea SIPROTEC: 7SJ62x-64x (P3A BH) /
7UT61(/I3T) (o BHIOOpPY MOTYT HCIONB30BaThCsA 00a, JIMOO OJHO M3 YCTPOMCTB
3aLLATHI).

OYHKIHSA 3aMATEH MOXKET WCIIOH30BATh MPAMOE U3MEPEHHNE TOKA B HYJICBOM
nposoge TpaHchopmaropoB Toka Ha cropoHe BH Tpancdopmaropa, wim
COOTBETCTBYIOIIHMI PACUETHBIN TOK HYIEBO# MOC/ICAOBATSIBHOCTH.

Jpyro#i Bapmant wucmomnenus T3HII npemycMaTpuBaeT HCMOJB30BaHHE
oanodasznoro TT B 3a3emucHHON HeiTpanu TpaHcopMmaropa, MOAKIIOYEHHOTO K
OTACIEHOMY HU3MEPUTEITBHOMY BXOMY YCTpOicTBa 3aiuTh (kak mpasmwio JI3T).

Bb1.5.1.1 Yerpoiicteo 7SJ62x-64x (P3A BH) MoxeT ucnonb30BaThes OIS
peammzarmu ¢yukiun T3HIT BH Tpanchopmaropos 110-220 kB Bo Bcex BapHaHTax
HCIIOTHEHUS 3aIlUThL, IIPX 3TOM, [UIA U3MEPEHHs TOKA HYJICBOW MOCIIEI0BATEIBHOCTH
MOJKET IPUMEHATHCA OTJACIBHBIN H3MEPUTENBHBIN BXOA YCTPOHCTBA, MOAKITIOUEHHBIH
B HyJeBO# npoBoj komiuiekra TT Ha cropone BH tpancdhopmaropa (coenuneHHbIX
IO CXeMe «3Be3da C HyleM»), JIMOO WCIONb30BaThCA BEIWYMHA TOKA HYJIEBOM
TI0CJIEIOBATENILHOCTH, BEIUUCIIAEMAs U3 TOKOB TpeX (a3 ykazanuHoro TT.

OOmwmit BBOox (¢yukumm T3HII Charac. Ground (Xapakr. Hy.u)
ocymectpiagercs 1mo azgpecy 113 Definite Time (HezaBucumas XBB) u

JonoHUTENEHO, 1o axpecy 1301 (FCT SON/51N) — Bruroueno.

B1.5.1.2 Vcrpoiicteo 7UT613 (A3T) Tarke mpUMEHSCTCS IS Pealn3alvi
¢yuaxupm T3HIT BH tpancdopmaropor 110-220 kB Bo Bcex BapHaHTaX UCIIONHEHHS

3aIUTEI, T.K. MUMECT OTACIbHBIA Bxoha, mnoakmrodeHHbH Kk TT B 3a3emieHHOM
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He#tTpanmu oomoTkn BH, mcroms3yemsrii kak g OrpanudenHo# 3ammThl oT K3 Ha
3eMJT0, TaK u i ¢yHkiuu T3HIT.

O6mwmit BBom yukium  T3HIT DMT/IDMT Earth (3emu. MT3.)
ocymecteisgercs mo aapecy 124 Definite Time only (Toasko HezaBucuman XBB)

u pononHUTeIbHO, o aapecy 2401 (EARTH O/C) — Bxiroueno.

CrenuaJjibHbIe MOSICHEHHS:

- T3HII ma cropone BH tpexobmorouHoro tpancdopmaropa IpPUMEHSETCS
(BBOIOMTCA B NCUCTBHE HA OTKIIOYEHHE) B €0 KOMIUIEKTAX 3AIUTHI TOJBKO B
pexxuMax paboTsl TpaHChOpMaTopa ¢ 3a3eMIICHHOW HEHTPAIBI0 M 1pHu
HaTMYUHA UCTOYHWKA nuTaHus Ha ctopore CH (B T.u., mapajensHas paGora
IByx Tparcdopmaropos I1C ua croponax BH/CH).

- Oyuxmuma T3HII va cropone BH ¢ u3mepenueM wiu pacueToM TOKA HYJIEBOM
IIOCTEIOBATENEHOCTH  TpexdasHoro kommiekta 1T Ha cropone BH
TpaHchopMaTopa MOMET PAacCMaTPHBATHCS TONBKO B KAYeCTBE PE3CPBHON.
OcHoenoit ¢ynkumeit T3HIT BH sensercs omHodasHas TOKOBas 3allHTa,
napamMeTpupyeMas Ha OTASNbHOM HW3MEPHTEIbHOM aHAJIOTOBOM  BXOHE
ycTpoicrea, nofxmoueHHoM Kk TT, ycTaHoBleHHOMY B HeHTpaiu
TpaHcopMaTopa, MOCKOIBKY 3Ta 3alura HanOoJiee NOJHOLEHHO BBIMOIHIET
(yHKIMM Kak JaibHEr0o, Tak W OJNMKHEro pesepeupoBanus (oOmotka BH
TpaHcdopMaropa).

- B cnyqae Bemonnenus T3HIT BH tonbko ¢ H3MepeHHEM WM pacueToM TOKa
HyJIEeBOH mocienoBatenbHocTH TpexdasHoro koMiutekrta TT Ha cropone BH
Tpancdopmaropa (HanpuMep, npu orcyrcTsun ogHodasunoro TT B HeliTpann),
JIoJbkHA OBITH OOecreueHa YyBCTBUTEIBHOCTh HaHHOH 3amuThl wnu MT3 BH
(cm. mmke) mpu K3 Ha 3emmo B oomotrke BH Tpancdopmaropa, ¢ yuetom
BEPOSTHOTO YMEHBINCHHS BEJIMYHAHBI TOKA HYJICBOH MOCIEIOBATEIEHOCTH HITH
¢da3sl, mnporekaromero B 3amMre, Opd  pasgencHmm  mmH  BH

(mpensapurensabM AeticteaeM T3HIT).
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B1.5.2 Tox cpabarsiBarms 1-#t ctymenm T3HIT ma cropone BH SON-1
(MakcUMallbHAs BETMYMHA) BBIOUPAETCS 110 YCIOBHIO OTCTPOHKU OT MaKCHMAJIBHOTO

TOKa HyﬂeBOﬁ TOCICAOBATCIILHOCTH B PCKUMAX!

B1.5.2.10rcrpoiika ot Toka nHebamanca mpu 3-x ¢asHom K3 Ha cropone
HH/CH panHoro tpascdopmaropa, Hid 3a TpaHCGOpMAaTOpaMH [aHHOW U

npotuBononoxkHou [1C:

SON =1(1 >) =10 2 Koperp -1

c3 = Horerp

=1,25-1

0 HEB>

(B1.57)

0 HEB

T'me: 1., — Tok cpaGaTbIBaHUS 3aIUUTEL,
Korere = 1,25 — koaddunmenT orcrpoiikmy;
I yes — TOK HeGananca B HyneBoM TpoBoje TT B ycTaHOBHMBIIEMCA PEXKHME,

HpI/I6J'II/I>KeHHO OoNpeaALIACTCA IO BBIPAXKCHUIO !

I

0 HEB

= Kigs * Loacus (b1.58)

rne  K,,; — Koddwmment Hebamanca, ompenenseMblii B COOTBETCTBHH C
KPaTHOCTBIO TOKA PEKMMA 0 OTHOIIEHHIO K HOMHHANBHOMY TOKY TT 3ammTsl,
PaBHBIN:

a) 0,05 —mpm xpaTtHOCTH TOKa < (2 + 3),
0) (0,05 + O,l) — TIpH KPATHOCTH < (0,7 + 0,8)- K pencpar > TRE
K penxparrr — KO3(GOUIMEHT NPeAENbHO# KpaTHOCTH TOKa JanHoro TT;
Iy — TOK B MECTE€ YCTAaHOBKH 3allUTHl B PAacCMAaTPHBAEMBIX DPEXHMAX

texdasHoro K3.

IIpumeuanme: Ecm 3ammra corjacoBaHa IO BPEMEHH C 3allUTaMH  OT
mexaydasabix K3 Ha croponax HH (CH) ykasaHHBIX TpaHC(OPMATopoB, HaHHAs

OTCTPO#iKa 110 TOKY cpabaThIBaHUS HE OCYIICCTBIIAETCS.

b1.5.2.20rcrpoiika or Toka HebGanaHca B TIOCTEaBapUHHOM HArpy304HOM

pexuMe TpaHcdopmaropa:
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rac

Korer
—otete ([0 HEB +3[0 H.p)=173 ([0 HEB +3]0 H.Pl (5159)

50N -1(I>)=1.,> I

B
Ky = 0,95 — xo3¢puument Bo3Bparta pene;

37 TOK HYNEBOH TOCNEAOBATEIBHOCTA B  HECHMMETPUYHBIX

0 HP
MOCJICaBapHIAHBIX PeKUMaxX paboThl CETH (HANpUMep, HEMOIHO(A3HBIH peXkuM
cmexxHoit JIuaun B cetn BH);

I, yps— TOK Hebananca B HynesoM mpoeoje TT B ycTaHOBHBIIEMCSA PEXUME,

onpesienseMbli o BepaxkenHro Beille (b1.58), B koTopoM [, — TOK B MecTe

YCTAaHOBKH 3alllUThl B pPAacCMaTpUBaAcMbBIX PEKHMAX: nocneaBapnﬁHmﬁ

Harpy304YHBIA PEKAM, Ka4aHusd U T.1.

B1.5.2.3 Cornacoanne ¢ TokoM cpabareranust T3HII cmexubrx JImamii Ha

cropone BH tpancdopmaropa:

rac

50N - l([ >): 103 z Kcorn 'KTOK : 103.T3I]1'I.1'JP j7i ) (5160)

K orn = L1 — koadurimenT cornacosanus;

K ox — KO3hGHULHCHT pacupenesicHus TOKa HYJICBOW IMOCICHOBATCIIEHOCTH,

TOK

paBHBIA oTHOWEHUIO ToKa B MecTe yctanoBku T3HIT BH k Toky B cMexHOM
AJIEMEHTE C KOTOPBIM MPOU3BOAUTCS COTITACOBAHNE,

! 33 s — TOK cpabaThiBaHWsa HauOoJee UyBCTBUTENBHOM cTymenn T3HII

Jluauu Ha ctopone BH.

IIpumeuanus

- Cornacoraaue T3HII mo m. B1.5.2.3 mpou3sBoaWTCs TOJNBKO B CiIydasx,

KOTla ATO TMPHU3HAHO 1E€NecOO0Pa3HBIM IS  HAZEKHOTO AJIEKTPOCHAOKEHHS

noTpeduTene U Ipu 3TOM o0ecTieunBaeTCs TpedyeMas YyBCTBUTEIbHOCTD 3aIHThI.

- Bce Toku B pacuerax npuseneHsl K HanmpspkeHuio BH.
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b1.5.3 Brinepxxku Bpemenu T3HIT BH:

Hna seinonuenus gedicteua T3HII BH Ttpadcdopmaropa ¢ YeTHIPHMS
BbIZIEPKKAMHU BPEMEHH, MOTYT OBITH HCIONB30BaHb! ABE cTymenn T3HIT: 50N-1 (I>)
1 pononHuTenbHO — SON-2 (I>>), ¢ uAeHTUYHBIME YCTABKAMH MO TOKY
cpabaTeIBaHUS, C ICHCTBACM Ha:

— Orkmouenre CMeXHOro Tpancopmaropa Ha ctopoHe BH (mpu paote

MOCIIEHETO C Pa33eMJIEHHOM HEWTPaIBio):
SON = 1U(T'1) = T ypmy + Doans (51.61)

orkmoueHue CEeKIMOHHOTO BRIKITIOYATENS (TIPH COOTBETCTBYIONIEH cxeme PY)

Ha ctopone BH tpancdopmaropa:

S0N —1(72)= 50N = 1(T1)+ Ty, (51.62)

roe 7,

canrey — BoLAepkKa Bpemenun T3HII, ¢ KOTOPOH IIPOU3BOAUTCA COIIIACOBAHUE

(2-x mnu 3-X cTyneHel pe3epBHBIX 3alMT OT 3aMBIKAHWH Ha 3eMJIII0 CMEKHBIX
nprucoeauHeHn B cetu BH);

Toan = (0,3 + 0,4)0 — BpeM1 3amaca (CTYTeHb CelTeKTHBHOCTH ).

Otxmouenne Berxmouatens BH tpancdopmaropa u myck YPOB BH:
50N —2(T'1) = 50N =1(72)+ Ty . (B1.63)
OtkiodeHue TpancopMaTopa Ha BCEX CTOPOHAX!
50N —2(12)= 50N = 2(T1)+ Ty ;. (B1.64)
Bb1.5.4 Bsojx mapamerpoB cpabaThIBaHUS YCTPOHCTB!

b1.5.4.1 Ycrpoiicteo 7SJ62x-64x (P3A BH):
Veraku mo Toky crymeneit T3HIT BH Beomsites mo ampecam 1304/1302
(IE>/IE>>) B tmana3oHax:
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— st Tyoy = 1A (0,05 +35,00)A;(e0);

— ot Ty = 5A: (0,25 +175,00)A;(c0).

VYcraska mo spemenu cpadareiBanus T3HIT SON-1 (T) BBogurcs mo ampecy
1305 (T IE>) B muamazone: (0,00 + 60,00)0;(00).

VcraBka no Bpemenu cpabarsianus T3HII SON-2 (T-1) seogurcs mo ampecy

1303 (T IE>>) B nmanasore: (0,00 + 60,00)c;(oo).

VYcraBka mo Bpemenw cpabareiBammst T3HIT 50N-2 (T-2) BbnONHAETCS €

nomornpio CFC—noruku ycTpoiicTsa.

ITpumevanne: 3neck W panee 3HAYCHWA YCTAaBOK MO TOKY (HANPSKEHHIO)
cpabaTbIBaHWA, YKa3aHHbIE B HMEHOBAHHBIX €JHHHULAX, TPHBEICHB IJId

BTOPUYHOMH BeJIMYNHBI PACUCTHOTO MapaMeTpa.

Bb1.5.4.2 Ycrpoiicteo 7UT613 (A3T):
Verasku mo toky crynenei T3HII BH BBomsarcsa mo ampecam 2413/2411
(IE>/IE >>) B nuana3oHax:

— s Ty = 1A (0,05+35,00)A;(c0);

— i Tyoy =5A: (0,25+175,00)A;(0),

VYcrapka mo Bpemenn cpabarbiBanus T3HIT SON-1 (T) sBomutcs mo aapecy
2414(T IE >) B manasone: (0,00 + 60,00)c;(w0).

YcraBka no Bpemenn cpabareisaausa T3HII SON-2 (T-1) Beogutces mo anpecy
2412 (T IE >>) B quanasone: (0,00 + 60,00)c;(x0).

Vcrapka mo Bpemenn cpabareiBanus T3HIT S50N-2 (T-2) peanmsyerca ¢

nomosio CFC—noruku ycrpoiicTsa.

101



b1.5.5 Topmo:kenue npu Opockax TOKA HAMATHUYUBAHUSA

TpancdopmaTopa

Bb1.5.5.1 MuKpompoLecCopHbie YCTPOWCTBA HMEIOT BHYTPCHHIOK (DYHKLHUIO
TOPMOKECHHS TIPH OpOCKax TOka HaMarHWIWBaHuA. JlaHHas QyHKIHS IpeaoTBpanmact
cpabarpiBaHUE HANPABICHHBIX U HEHANPABJICHHBIX CTYMEHEH 3alUThl, BKIIOYEHHBIX
Ha TOK HYJICBOH TMOCICAOBATEIFHOCTA (M (hasHBIC TOKH), OT TOKOB MEPEXOIHOTO
pexuma BrnoueHus TpaHcdopmaropa. [locne o6HapykeHHs OpOCKOB TOKa
HAMarHAYWBAHWUS, TPEBHINAIONMX 3HAYCHHE TOKa CpabaThIBaHUA, T€HEPUPYIOTCS
CTICIMANBEHBIC CHTHAIB HATHYHS OPOCKa TOKAa HAMArHHYHBAHHUA.

[Tpu 3TOM TakKke 3amyckaercs 3aaHHas BHIAEPKKA BPEMEHH Ha OTKITIOUCHHE.

JlaHHbIE CHTHANBI TaKXKe BBI3BIBAIOT TOSBJICHHE aBAapUIHBIX COOOLICHHHA U
3ayCKalOT 33aBaeMyIO BBLAEPIKKY BPEMEHH Ha oTKIodeHHe. Ecnm ycrmoBusa 6pocka
TOKa HAMAarHWYMBAHUS COXPAHAIOTCS, W BBIJEPKKA BPEMEHH HCTEKIIA, BBIJAECTCA
COOTBETCTBYIOIIEEe COOOMmIEHHe, HO OTKIIOUEHHE OT TOKOBOH 3al[UTHI MPH STOM
3a0JI0KUPOBAHO.

Bpocok TOka HAMarHWUMBAHUSA  COACPKHT  JOCTAaTOYHO  OOJBIIYIO
COCTABJIAIOIIYI0 BTOPOW TapMOHWKH (COCTABJSIOMIASA JBOHMHOM HOMHHAIBHOMN
9acTOTHI), KOTOpas MPAaKTHYECKH OTCYTCTBYET B TOKE MOBPEXAEHHA. TopMorkeHHe
mpu OpOCcKe TOKa HAMarHMYMBAHKA OCHOBBIBACTCS HA OLICHKE COCTABJIIOLICH BTOPOH

TapMOHHKH, UMEIONIUICS B 6p001<e TOKa HAMAarHU4HuBaHU .

B1.5.5.2 Hamuuue ©Opocka TOKa HAMarHWYMBAHHA ONPEHEIIETCS, €CIH
OJJHOBPEMEHHO BBHINIOIHAIOTCS YCAOBUA:
— COIEepXKaHWe BTOPOH TapMOHWKH Ooyiee 3amaHHOro 3HaueHwWs (2.
HARMONIC 8 %), ipu 310oM abCONMIOTHAS BEIWYMHA 2-i FapMOHUKH!
A yerpoiictsa 7SJ62x-64x — nomkHa ObITE He MeHee 0.025%[Hom;
— qa yerpoiicta 7UT61x/63x — nomkHa OBITH BEHIINIE HIDKHETO TIPEnelia
qyBCTBUTEIBHOCTH, (MJIbTPA TapMOHMK IO HOMHHAIBHOMY  TOKY

yerpoiictsa (0.1 Inom);
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— TOKH HC MPCBBIMAIOT BEPXHETO NMPEACTIBHOTO 3HAYCHUA 1 MAKC »

— WMeEeT MECTO HPEBHILICHHE TOPOTOBOTO 3HAUYEHHA IO TOKY CTYIeHH,
Onoxkupyemoii  or GyHKuMM TOpMOKeHMsT 1npu Opocke  TOKa

HaMarHuivBaHH:.

[Ipu BBINONHEHMM 3TUX YCIOBHH pacHO3HaeTCd Haiuume Opocka TOKa
(coobmenne bpocok Toxa HamarHuumBaHWs) MpHU 3TOM COOTBETCTBYIOUIME (hasbl
OIOKUPYIOTCA.

[Ipu BBEAECHHOM TOPMOKEHHMU U OPOCKE TOKA HAMarHUYUBaHMA, COOOIICHUE O
TycKe 00BIYHO 3a/IePXKUBACTC Ha BECh MepHo OPOcKa TOKa HAMAarHUYHUBaHUA, CCITA
B O3TO BpeMs HE MPOM3BOAWTCA BKmoucHHe. [IpH 3TOM BBIOCPKKH BpPEMEHH
SIIEMEHTOB TOKOBOW 3alWTHI 3alyCKAatOTCS 0€3 3adepikeK, daxe IPH BBEACHHOM
TOPMOXKCHHMH TIpH OPOCKE TOKA HAMAarHWYMBAaHHUA. BBIACpIKKA BPEMEHH MPOJOIDKAET
3aBepIIAThCA AAKE NPH HATMYHAH Opocka Toka HaMmaramumBaHusa. Ecimm ycnosme
O7OKMpPOBKHM TIpH OpPOCKEe TOKA HAMATHWYWMBAHWS MPOMAAACT TOCIE HCTCUCHHS
BBIACP)KKM ~ BPEMEHH, OTKIIOYEHHE MPOW3BOOUTCS  MTHOBEHHO. [losTomy
HCTIONB30BAaHNE TOPMOKEHMS TIPH OpOCKe TOKA HAMATHHYHMBAHWSA HE TIPUBOIMUT K
JIOTIOJTHUTENTEHOM 3a[epiKKe B OTKIIOUSHHH. ECIIH CTYMEeHb BO3BPAIIACTCA BO BPEMs
670KUPOBKH TIPH OPOCKE TOKA HAMAarHMYWBAHUSA, TO COOTBETCTBYIOINAS BBIICPIKKA
BpeMeHH cOpachIBaeTCs.

bnoxupoBka mpm Opocke TOKa HMEET BEpXHES TPaHWYHOC 3HAYCHHE: €CIA
OIpenereHHOe (3a1aBaeMoe) 3HaUCHHE TOKA MPEBHIMIEHO, TO OJOKMPOBKa Ooyiee He
addexTuBHa, TOTOMY YTO 3TO COOTBETCTBYET OOJBLIOMY TOKY MOBPEXKICHHUS MPH

BHYTPEHHEM KOPOTKOM 3aMBIKaHUMU.

B kadecTBe yxazaHHOTO BEpXHEro MOpora Ipejena  dyBCTBUTEIBHOCTH
OMOKUPOBKM MOXET MNPUHHUMAThCA OPOCOK TOKA BKIFOUCHHS (HAMArHWYMBAHUS)

TpaHC(bopMaTopa ¢ HeOOXOTUMBIM 3aIMacoOM 10 BEJIHUMHE:

({ Makc bp @asn) > Kore  Kypr 1 o (5165)
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rae:
Kore = 1,5 — kodddumment orcrpoiiku (3amaca);
I s HOMMHATBHBIH TOK OMpoOyeMoro TpaHchopMaTtopa Ha CTOPOHE
MIOKJTIOYEHUS K iHaM PV
Ky, = 637 — xoddpduunent Opocka TOKa BKIIOYEHHS HEHArPYKEHHOTO

TpaHcdopmaropa (OPUESHTUPOBOUHAS BEIMYMHA, MOXET OBITh YTOYHEHA IPH

HaJIUYHHU TCXHUYCCKHX TAHHBIX SaBOHa-HSFOTOBHTCHﬂ).

B.1.5.5.3 Ko>bduuueHT OTHOLICHWS BTOPOHl TapMOHMKA K OCHOBHOM

TAPMOHHKE, KaK ITPAaBUJIO, IPUHUMACTCA 110 YMOJTYaHUIO!

[ 7
L =15% (51.66)
I

rae I, , — COCTaBIOWAs (BTOPas FADMOHKKA) TOKA HAMArHHYHBAHKA,

I,y — cocTaBnsoWwas (neppas rapMOHUKA) TOKA HAMArHUYHBAHMS.

OTa ycTaBKa MOXKET HCIIOJIB30BaThCA 0€3 H3MEHEeHHil. MeHblire 3HauYeHUs
MOTYyT 6I>ITB 3adaHbl OJI4d 06eCHGIIGHI/I$[ JAOMOJTHUTECJIIBHOTO TOPMOXKCHHUS B OCOGHX
CITy4astx, KOT/ia YCJIOBUS BKJIFOUCHHUA 0COOCHHO HEONMarompusTHEL.

Kak YKa3bIBAJIOCh BBIIIE, TOPMOKCHHC IIPH 6p0c1<e TOKa HaMarHu4yuBaHUA
UMeeT BEpXHHU mpezen mo Toky. [Ipn mpeBHImeHnH JaHHOTO TOoKa (peryIupyeMblii
mapaMeTp) ONOKMPOBKA BBIBOAMTCS, MOCKOJBKY B 3TOM ClIy4ae MPEAOaaraercs

HaJIMYNEC MOBPECKIACHUA C GOJIBIITUM 3HAUYEHHEM TOKA.

b1.5.5.4 Topmoxenme mnpu Opocke TOKa MOXKET OBITh MOMONHEHO TaK
Ha3bIBaGMON (YHKIHECH «ImEpeKpecTHOMW OJOKHPOBKMY»., OTO 03HAYAET, dYTO
TIPEBEIIICHAE COASPIKAHNE TAPMOHUKH TOJIbKO B OJHOM (pase BBI3bIBAET OIIOKMPOBKY

Bcex Tpex (a3 dasunoit MT3.
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B cBs3u ¢ TEM, UTO BO MHOT'UX CJTy4dasdXx COACPIKAHUC 2-i TapMOHHUKH B TOKEC
OTACIIbHBIX (1)3_3 MOJKET OBITh OYEHH HH3KHM (‘-ITO MOXET IIPUBCCTH K H3JIHIIHUM
OTKIJTIOYCHHUSIM ~ BKJIIOYAEMOr0  TpaHcdopMaropa), COINIACHO — PEKOMEHAALMAM
WsroToBurens, 1enecoo0pa3HO MCIONB30BaTh MEPEKPECTHYIO OJIOKHPOBKY (a3 MT3

¢ 3agansoi amuTtensHocThio 0,060,180 cek.

B1.5.5.5 Bron napameTpos cpabaTeIBaHUSA yCTPOMCTB:

B1.5.5.5.1 VYcrpoiictBo 7SJ62x-64x (P3A BH):

B ycnoBusax Opocka TOKa HAMArHUYMBaHWS MOXET OBITh OJIOKHPOBAHO
oTkioueHue ot cryneHei S50-1 (dasnoii) m SON-1 (HyneBoi MociIeI0BaTENBHOCTH)
TP UCIIOIB30BAHNH TOPMOKEHHS.

O6mmit BBoa (dyHkumu topMmokeHus InrushRestraint ocymectBisercs mo
anpecy 122 — Beeneno, u momosmautensHo, o aapecy 2201 (INRUSH REST.) —
Brutroueno.

VcraBka onpeneneHus Opocka TOKa HAMAarHWYMBAaHHMA 10  BEJIMYHMHE
COCTaBJIAIOIIEH 2- rapMOHHMKM B TOKE B MPOLIEHTaX OT OCHOBHOW TapMOHHKH
u3MepsieMoro Toka BBoautcs mo ampecy 2202 (2nd HARMONIC) B guanazoHe
(10+45)%.

YcraBka orpaHudeHus (IIPEKPALLEHHUS) TOPMOXKEHHUS 110 MAKCHMAITBHOMY TOKY
BBOJHTCA TO axpecy 2205 (I Max) B quana3oHax:

— s Ty = 1A (0,30 < 25,00)A;(c0);

— st Ty = 5A (1,50 +125,00)A;(c0).

b1.5.5.5.2 VYcrpoiicteo 7UT613 (A3T):

B ycnoBmsax Opocka TOka HAMarHHYHBAHWUSA MOXET OBITH OIIOKMPOBaHO
orkmouenne ot crynedeii IE>>, IE> (3emn. MT3) mnpu ucnonb30BaHHU
TOPMOXKCHHUA:

OO6uwmii BBOA (DYHKIHMH TOPMOKEHHS IS HCIOIB3yeMBIX (hYHKIMH yCTPOiCcTBA

ocywecteisercs 1o aapecy - 2402 (InRushRestEarth) — Bxiroueno.



VcraBka onpeneneHus Opocka TOKAa HAMATHUYWBAHWSA 110  BEIHYMHE
COCTABJIAIOIIEH 2-# TapMOHMKM B TOKE B IPOLIEHTaX OT OCHOBHON TapMOHUKH
H3MEPAEMOT0 TOKA JUIA HCIIONB3YEMBIX (DYHKUMH YCTpPOWCTBA BBOAUTCS IO aApecy
2441 (2.HARM. Earth) B muanasone (10 + 45)%.

VYcraBka orpaHndeHns (IPEKPAIEHUSA) TOPMOKEHHS 110 MAaKCUMAIbHOMY TOKY
I HUCHOJB3YeMBIX  (YHKOMH  ycTpolcTBa  BBOAWTCS TO  azpecy 2442

(I Max InRr. E) B manazone (0,30 + 25,00)A.

ITosicHeHue — B OOJBIMUHCTBE CIIydacB, WCIONH30BAHME TOPMOXKEHUSA TPU
Opockax Toka HaMarHuuwBaHusa s ¢yHknud T3HII sBnseTcs HeaKTyalIbHBIM, T.K.
OOBIYHO BbIAEPIKKA BPCMCHH 3aIIUTHI MPEBBIMIAET BpeMsi OpOCKa TOKA BKITIOUCHHUS

Tpanchopmaropa.

b1.5.5.6 [Iposepka uyscteurensroctr T3HIT BH tpancdhopmaropa
Koaddummenr gyscrButenmbhocty  (Ky) T3HII wa cropome BH
TpaHcdopMaTopa OMPEACIeTCS MPH BHEIMHUX MeTaumueckux K3 Ha 3emimo, B

co0TBeTCTBHH ¢ TpeGoBanusamu 1. 3.2.21 un. 3.2.25 ITYD PO no BeIpaxkeHuto:

31
Ky==— (B1.67)
[C3
roe: 3/,, — MUHUMaIbHBHIH (10 pPEXHUMY) VTPOEHHBIH TOK  HYJEBOM

MIOC/IEAOBATEIPHOCTH B MeCTe YCTaHOBKH 3ammthl Ipu K3 Ha 3emimo oxHoit
(hassl B pac4ETHOM TOUKE;
I, — TOK cpabaThIBaHHA 3aIUTHI.
ITpu sToM:
Ku >1,5 npu K3 nHa 3emmo Ha ommroBKe BH Tpanchopmaropa;
Ku >1,2 mpu K3 Ha 3eMiII0 B KOHIIC 30HBI PE3CPBHPOBAHMS 3aIHTHI
(cMe)xHBIE ~ TIPUCOENWHEHUs B ceTh BH, 3amursl  KOTOpHIX

pesepsupyrorea T3HII BH tpanchopmaropa).
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Bb1.6 ANSI 50. MakcumajgbHas _ Tpexda3sHasg TOKOBasi  3alIUTa

(nenanpagJjienHas) Ha cropone BH Tpancdopmartopa

IMpumeyanmne: 3ammura npeHa3HaYeHa JUTA pe3epBUpOBaHUs
opicTpoaeiicTByromux 3ammT npu K3 B Tpancdopmarope u Ha ero BeiBogax CH u
HH.

B1.6.1 ITpumensemoe ycrpoiictso SIPROTEC: 7SJ62x-64x (P3A BH).

VYerpoiictso 7SJ62x-64x (P3A BH) ucnosis3yeres i peaim3annd GyHKIIHH
ornensioi MT3 BH tpancdopmaropos 110-220 kB Bo Bcex BapHaHTax HCTIOJHEHHS
3alUTHI.

Hy6nupyromas ¢pynkuus MT3 Ha ctopone BH Tpancdopmaropa Moxet GbITh
peanu3oBaHa Takke B ycrpoiictBax 7UT61x/63x.

OyHKIMA 3aIUTH UCHIONB3YeT 3MepeHus (da3HbX TpancgopMaTopoB TOKa Ha

cropore BH tpancdopmaropa.

IIpumeuanus:

Crenyer otMeTHTh 0CcOOeHHOCTH HcnonHeHus ¢asosoit MT3 Ha cropone BH
TpaHcopmaropa, ¢ ydetoM cxeMm coeauHeHus 1T, MOOKIIOYAaEMBIX K
H3MEPHUTENBHBIM TIeTraM 3amuThl. Kak mpasmito, s ykasanHoid MT3 moHmkaromero
TpaHchopMaTopa ¢ NUTAHUEM TONIBKO Ha cTopoHe BH, mprMeHseTcs moAxrouYeHue
TT co cxemoit coemWHEHWS «TPEYTOMBHMKY», YCTAHOBICHHBIX Ha ctopone BH
TpaHcdopmaropa. B arom ciyuae, B m3mepseMbix Tokax ¢a3z MT3 dusnuecku
OTCYTCTBYIOT TOKH HYJIEBOH TIOCIEOBATCIIFHOCTH, TEM CaMBIM HCKIIOUYAETCA
BO3MOJKHOCTH HECEIIEKTHBHOM padOThl M HEOOXOAUMOCTD OTCTPOIKY 3ammThl mpu K3
Ha 3€MJII0 BO BHELIHEH CETH C 3a3eMJICHHOW HEHTpaNbIO.

OnnHako Ha TpexoOMOTOUHBIX TpaHC(OopMaTOopax ¢ muTaHMEM Ha ctopoHax BH
n CH, B uensix NoBblMeHHs yyBCTBUTENbHOCTH mpu K3 Mexny aByMms ¢dazamu Ha
cropore HH Ttpancdopmaropa, ykazannas 3ammra obprgno mopkmodaercs k TT,
COENMHEHHBIX IO CXeMEe «3Be3Za ¢ Hyyiem». B cBsi3u ¢ 3tuMm, I1d obOecredeHHs
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cenexktuBHocTH faeiicteuss MT3 mpu K3 mHa 3emmo TpeOyroTCsS ChelManbHEIC
MEPOIPUATHUS 10 OTCTPOMKE €€ TOKA cpabaThiBaHusA (CM. HIXKE).

- B cnyuyaax HeBo3sMOkHOCTH corylacoBaHusa (azoBoii MT3 mo Toky
cpabareiBanmss ¢ T3HII Ha cropone BH tpanchopmaropa (mo ycnmoBuam
YyBCTBUTEIBHOCTH 3aLUTHI), MOXET OBITh TPAMEHEHO ONOKMpPOBAaHHE NCHCTBHS
MT3 npn nycke ¢ynkmmn T3HII, ncnons3yiomeii n3amMepeHne/pacueT TOKa HyJIeBON
nocienosarenbHoctd  TpexdasHoro kommiekta TT, K KOTOPOMY MOIKIFOYECHA

ykazanaast MT3 BH (¢ nomompto CFC—oruku ycTpoiicTBa 3aliuThl).

O6bmmit BBox ¢yEkuun MT3 BH Charac. Phase (Xapakr. ®a3n.)
ocymectsiasgercs mo aapecy 112 Definite Time (HesaBucumas XBB) u
JIOTIONTHUTEINEHO, 1o aapecy 1201 (FCT 50/51) — BKJL

B1.6.2 Tox cpabateiBanus MT3 BH (MakcumanbHas BeMunHa) 6€3 mycka mo

HaMPsXKCHUIO BLI6I/IpaeTC${ TI0 YCJIOBUAM

b1.6.2.1 Orcrpoiika 0T MaKCHMaJIBHOTO pabouero TOKa TMEPErpy3KH B

NOC/I€aBAPUMHBIX PEXKUMAX:

K

K .
50 - 1(] >): I, > —FE G, Lo maxe = (],5 - ]=65)' Lossmaxc» (B1.68)

B
rne Koo =12 — ko3 duuuenT otctpoiiky;
Ko =1,2+1,3 — xoabdunuent camoszanycka snekrpoasurareneii mut IIC ¢
HEMPOMBIIUICHHOH Harpyskod, B Jpyrmx ciydaix K,; onpeaensercs
PacueToM pexnuMa caMo3arnycKa;
K5 =0,95- xoaddunment Bozspara pene;
I psmae — MAaKCHMaIBHBIH pabounii Tok TpaHchopmaropa Ha cropone BH ¢

YUYETOM HEPErPy30K.

b1.6.2.2 CornacoBanue ¢ Tokamu cpabateianusi MT3 na croponax CH u HH

TpaHcgopMaTopa IpH OTCYTCTBUH (MK OTKITIOYCHUH) muTanus Ha ctopoHe CH:
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50 - 1(] >)= Tez 2 Keorn I.]C3.CH(HH) + L yiakcnn (CH)J’ (Bl 69)

rae Keopr = L1 — ko3¢duimeHT coracoBanus;
I3 crun) — TOK cpabateiBanus MT3 na cropone CH (HH) Tpancopmaropa;
Iakcrmeny — MakcumanbHblii  Tok Harpyskn cekuun  HH  (CH)
TpaHcopmaropa, MpH OTCYTCTBHH TOYHBIX JAHHBIX MOXET OBITh IPHHAT
paBHBIM npeAenbHoil BemaurHe 0,7 - /oy onvoma micn)> TA€ yonomvoman smen) ™

HOMHUHANBHBIH Tok oOmorkr HH (CH).

Iosicnenne: B mpuBEJCHHOM BbILE BBIPAKCHHHM PacCMaTPHBACTCS PEXUM
OTHOCTOPOHHETO NHUTaHMA TpaHcdopmaropa (Tonbko Ha cropoHe BH), npu xoropom
YCJIOBUA OTCTPOMKH 3alTUTHI OT TOKa cpabareiBanua MT3 Ha ofHO# U3 cTOpoH 6e3
TMUTaHUS YTKEISAIOTCS JOTMOHATEIFHEIM YICTOM TOKAa HAarpys3Kd JApYrod CTOPOHEI

6e3 muTanwus TpaHcdopMmaropa.

B cnydasx HeoO6xomuMocTH oOecTicdeHHs 4yBCTBUTEIIEHOCTH 3aIUTHI, YCTaBKa
MOXKET OIPENENAThCA YCIOBUAMH COINIACOBAHUSA TONBKO C TOKAMH cpalaThiBaHHA
MT3 na croponax CH u HH Ttpancdopmaropa npu HaIU4UU NMHTAHWS HA CTOPOHE
CH:

50 - 1(1 >)= 1c3 2 KOTCTP 'KTOK 'ICS.CH(HH)v (51-70)

rae Koy <1 — xoauiment pacnpeneneHus TOKA, PaBHbIH OTHOLIEHUIO TOKA B

Mecte ycranoBkn MT3 BH k TOKy B CMEXHOM »SIEMEHTE C KOTOPBIM

IIPOU3BOAUTCA COTJIACOBAHUEC.

Bb1.6.2.3 CornacoBanue ¢ TokoM cpaGarbiBanmss T3HII wa cropome BH
TpancdopmaTopa (paccMaTpHBAETCsA PEKMM MHTAHHA TPAHCPOPMATOpa Ha CTOPOHAX
BH u CH):

50 -1(1 >)= 15 2 Kcorn - L corsmmian » (b1.71)
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tme  Kcopy = 11 — k03¢ dunuenT cormacoBanus;
! eypympn — TOK cpalareiBanms 2-it crynenu T3HII Ha cropone BH SON-2

(I>>).

I[Ipumeuanue: Cornacoanue MT3 no m. B1.6.2.3 mpousBoguTcss TONBKO B
CITy4astX, KOrga 3T0 MPU3HAHO LENeCO00pa3HbIM TS HAIEXKHOTO SIEKTPOCHAOKESHUS
moTpeduTeneii w mpu 3TOM obecmeunBaercs Tpedyemas 4YyBCTBUTEIBHOCTh MU

OBICTPOICHCTBUE 3AITATHI.

Vka3zaHHOE COrjacoBaHUE HE Ipe6yeTc,<1 B CiIyda€ COCOAUHCHUA 00MOTOK

m3mepurenbHeix 1T, mpuMensemsrx it MT3 mo cxeme «TpeyroabHUK.

b1.6.3 Tox cpabareiBanns MT3 BH (mMakcuManbHas BEIMUMHA) C TIYCKOM IO

MHHAMAITBHOMY HampsoKeHHIo Ha croporax CH/HH BeiGupaeTes 10 yCIOBHAM:

B1.6.3.1 OrtcTpoiika OT MaKCHMAaJTBHOTO pabodero TOKA MEPErpy3KH B

[10C/ICaBAPUITHBIX PEXKUMAX:

K
50— 1(] >): Ic3 > —E Koy - [HOM.TP =13- Tyomre » (Bl~72)
B
rae Koo =1,2 — ko3dduuuent orcrpoiiky;
K, =0,95- koapdunment sosspara pene;
Ko =105 — xoadduumenT, yanToBarOIMH AOMYCTUMOE yBEJIMUYEHHE TOKA

mpu perynuposanun Hanpsoxenus (PITH);

I yomr» — HOMHHAIIbHBIN TOK TpaHcdopmaropa Ha cropore BH, onpenensietcs

CJICAYIOIIMM 00pa3oMm:

SHOM.TP

\/§ U HOM.TP

{ HOM.TP —

rae  Spoure — HOMHHaTbHAS TpexdasHad MoNHas MOIMHOCTh TPaHC(HOpMaTOpa;
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Uponte — HOMHHaNBHOE Mexayda3Hoe HampskeHune oOmorkn BH

TpaHcdopmaropa.

IIpumeuanne: Ecmm 7, 1p > Ippspaxc » B KAUECTBE PACUETHOTO CIEAYET

NIPUHUMATh TMOCJICAHUI.

Bb1.6.3.2 CornacoBanue ¢ TokoM cpabaTbiBanus 3amuT Ha croponax BH, CH u

HH, ananorununo ykazansomy Beimie B n.i. b1.6.2.2, 51.6.2.3.

IIpumeuanne: Bee Toku B pacueTax nprBeIeHH K HanpsokeHHo BH.

B1.6.4 HampsoxkeHune cpabarsiBarmst  opranoB mycka MT3 BH mo
MHMHUMaJIbHOMY HanpsbkeHuto Ha crtopoHax CH/HH (MuHuManbHas BenmwumHa),

BEIOMPAETCA O YCIIOBHAM:

B1.6.4.1 OGecnieucHue BO3BpaTa MyCcKa 3alUTh HOCIEC OTKIIOUEHHS BHELLHETO
K3:
27U <)=Upg SU¢:O,65+0,7-UHOM_TP, (B1.64)
K OTCTP 'Kn
rae Uy, — HanpskeHue cpabaThIBaHus,
U = (0,85 + 0,9)- Ugoures — MexIyhasHoe HampsXEHHE B MeCTe
YCTAaHOBKM OpraHa ITyCKa, B YCJIOBHAX CaMO3alTycka 3JIEKTPOABHIATENIbHOMN
Harpy3KH MOCIIe OTKIIIOUeHNS BHeImHero K3;
UpomTp — HOMHHANbHOE pabouee HanpsbkeHue Ha cropoHe CH(HH)
TpanchopMaropa;
K;=1,05 — xoa¢duienT Bo3Bpara peie;
K

= 1,2 — k03¢ PUIHEHT OTCTPOHKH.

OTCTP

b1.6.4.2 Orcrpoiika OT HampsHKEHHS caMo3alycka I[ocie HOBTOPHOIO

BrimoueHus (AI1B, ABP) 3aT0pMO’KeHHBIX NIEKTPOABHI ATENIEH:
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27 WU <)=U,, < Yem__ 0,6 U yorito » (B1.74)
OTCTP
e Ugyp =07 -Usoure — MEXKAy(da3HOE HAaNpsXKEHUE B MECTE YCTAHOBKU OpraHa
MyCKa B YCIOBHAX CaMO3alyCka 3aTOPMOXKEHHBIX 3JIEKTPOABUraTesei,
IIPHHAMAEMOE UT OPHEHTHPOBOYHHIX pacdyeToB, B obOmem cimydae Uy
OIIPEIEISIETCST PACHETOM PEXXHMA CaMO3aIycKa;
Korerr = 1,2 — K03 dHUIHEHT OTCTPOHKH.
IIpumeuanue: [lyck MT3 BH no MuHuManbHOMY HanpsDKEHHIO HA CTOPOHAX
CH/HH ocymecTBisieTcst MOCPEJACTBOM IEPE/Iaull  COOTBETCTBYIOIIMX OGHHAPHBIX
CHIHAJIOB OT TEPMHUHAIOB 3aiut Tpanchopmaropa na croponax CH/HH B Tepmuna

3amuTh Ha ctopoHe BH.

B1.6.5 Brinepxxka spemern MT3 (c myckom/6e3 Mycka) HANpsDKCHHS —HA

OTKIIIOYEHHE TpaHchopMaropa Ha Beex cropoHax u myck YPOB BH:
50 - 1(T) = TC.3.1[PE,L[ + Tan» (B1.75)

rne T qppyy — BBUICPXKKA BPEeMeHM mocnennnx crymened MT3 ma croponax CH,
HH, unu T3HII Ha cropone BH tpancdopmaropa;

Toun = (0,3 + 0,4) ¢ — BpeMs 3amaca (CTYIeHb CEICKTHBHOCTH).

B1.6.6 Broj mapameTpoB cpabaThIBaHUS YCTPOKUCTRA:
VYeraska no Toky MT3 BH Beomures mo aapecy 1204 (I>) 8 quanasonax:

— s Iy =1A: (0,10 + 35,00) A;(oo);

— g Iy =SA: (0,50 +175,00) A(w).

IIpumeuanne: Ecou MT3 noakmouaercs k TT, BropudHbie 0OMOTKH KOTOPEIX
COENMHAIOTCA M0 CXEME TPEYTOIBHUKY, BTOPUIHBIN TOK 3alUTHL PACCUUTHIBAETCS

TI0 CJIEAYIOIIEMY BHIPaXKESHHIO!
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Iep = > (B1.76)

rone  [.,— mepBUUHBIH TOK cpabateiBanus MT3;
1, — BTOpUUHBI# TOK cpabaTsiBanns MT3;

kyy — ko3 unment Tpancdopmanun TT;
V3 — kodddumment cxemni TT 3aIIMTEL, COGAMHEHHBIX IO CXEMe

«TPEYTOJIBHUKY.

VYcraBka no Bpemenu cpabarsibarus MT3 BH 50-1 (T) BBomutcs mo aapecy

1205 (T I>) B manasowe: (0,00 +60,00) c;(o0).

B1.6.7 Wcnonp3oBanne BHYTpPeHHEH (DYHKIMH TOPMOXEHHS mpd Opockax

TOKa HaMmarHuuuBauus L Tpexdasuoir MT3 omucano seime (n. b1.5.5 T3HIT BH

TpaHcdopmartopa).

51.6.8 IIposepka uyscrBuTesbHOCTH MT3 BH Tpancdopmartopa

Koaddrmment ayscrBuremsHocTH  (Ky) MT3  mHa cropome BH

TparchopMaTopa ONPEAEIAETCS MPU BHEIIHUX MeTtajutnyeckux K3 B cootBeTcTBUM C©

TpeboBanmaMu 1m.3.2.21 u m. 3.2.25 ITYD P® 1o BEIpaKCHUAM

b1.6.8.1 /[ oprana Toka:
]KB.MI/IH
Ky =—= (B1.77)

ey — MAHUMATBHBIH (TT0 PEXKAMY) TOK B MECTE YCTAHOBKH 3amuThl npu K3

B Tpex asax B KOHIE 30HB peseppupoBanus (Ha wmwmHax CH/HH
TpaHcdopmaropa) B pacueTHOM TOUKE;

I .5 — TOK cpabaTbIBaHMA 3aIINTEHI.
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ITpm sTOMm:
Ku >1,5 npu K3 na BeiBogax o6motku BH Tpancdopmaropa;
Ku >1,2 npu K3 B koHIIE 3005 pe3epBupoBanus 3amuTsl (muasl CH/HH

TpaHcdopmaropa)

B51.6.8.2 /Tna oprana Hanpsokenust Ha croponax CH u HH tpancdopmaropa:

U,
Ky=—%— (51.78)

UKS. MAKC

rae: U, — Hampskenue cpabaThIBaHUs 3alUTHL;

U, — MaKCHMaJbHOE (II0 PEXMMY) HampsyKEHHE B MECTE YCTAaHOBKH

K3.MAKC
sammutel 0pu K3 B Tpex (paszax B KOHIE 30HBI PE3ePBUPOBaHMsA (HA [MMHAX
CH/HH Ttpancdopmaropa) B pacyeTHON TOUKE.

ITpu sToM:

Ku >1,5 npu K3 Ha BeiBogax oomotku BH tpancdopmaropa;

B1.7 ANSI  46. MakcuMaJnLHA"  TOKOBas _ 3alIHTa _ 00paTHOM

mocJ1e10BATC/ILHOCTH !HeHaHQaB.]IeHHaH! HA CTOPOHE BH T[!aHCQO[!MaTOl!a

IIpumeuanus

3ammTa mpeAHa3HAYCHA UL PE3ePBUPOBAHUA OBICTPOACHCTBYIOIIMX 3aIIHAT
npu K3 B Tparcdopmarope, Ha ero BeiBosax u B cetn BH, CH mw HH.

T3OI1 ma cropore BH TtpancdopmaTopa NpHUMEHSETCS B COOTBETCTBHH C
ykazanusamu 1. 2.3.59 TIVD PO («....Ha MOIIHBIX MOHIKAIOIIKUX TpaHcdopMaTopax
NMPU HAJIMYMK JBYCTOPOHHErO IMTAaHUSA MOXHO TPHUMEHATH TOKOBYIO 3alLUTY
00paTHOH MOCeI0BATENbHOCTH OT HECAMMETPHUYHBIX K3 ¥ MakCUMAJIBHYIO TOKOBYIO

3alIUTy ¢ MEHUMAJTFHBIM ITYCKOM HampsiKEeHUSI 0T cuMMeTpruHbiX K3»)

B1.7.1 ITpumensemoe yerpoiicteo SIPROTEC: 7SJ62x-64x (P3A BH).
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VYerpoiicteo 78J62-64 (P3A BH) mcrmomb3yercs s peanuzanus GyHKIHA
ormempHOM T30OIl BH Ttpanchopmatopos 110-220 kB BO Beex BapuaHTax
HUCITIOJIHCHUA 3alllUTHI.

Hy6muapyromras ¢ynkuus T3OI1 na cropone BH tpancdopmaropa Mmoxer GBITh
peanmm3oBaHa Takxke B ycrpoiictBax 7UT61x/63x.

OyHKIMA 3anHUTH KCHOIB3YyeT n3MepeHns (a3HbIX TPaHCHOPMATOPOB TOKA Ha
cropone BH tparcdopmartopa.

O6wwii BBoa ¢yrkimn T30IT BH ocymectsnsercs o agpecy 140 Definite
Time (He3aBucumas XBB) u nomonnurensno, mo agpecy 4001 (FCT 46) —

Bxmioueno.

b1.7.2 Tox cpabarsiBarmss T30I1 BH (MakcuMmanbHas BENIMYUHA)

BBIOMpAETCA MO YCIOBUSAM:

Bb1.7.2.1 Otctpolika oT Toka HebadaHca B TpaHCHOPMATOPE TPH HAPYIICHHH

CUMMETPHH B UTaromen ceru BH:
46 _1(1 >):Ics 2(0,1+ 072)‘1HOM.T1»: (51-79)

rae  Iyoq7p — HOMHHANBHBIH TOK TpanchopMaTopa Ha cropoHe BH, onpenensiercs

CIIEIYIONMM 00pa3oM:

\
'5 HOM.TP

\/g -U HOM.TP

Thomre =

e Spourr — HOMHHaJBbHaA Tpex(dasHas moimHas MOImHocTh TpaHcdopmaropa;
Uuomtr — HOMHHAIBHOE MexayhasHoe HanpsukeHwe oOMmotku BH

Tpanchopmaropa.

b1.7.2.2 CornacoBanme ¢ TokoM cpabatbiBanms T3HII, MT3, JTH3 cMexHbIX

JIunuii snexrponepesaun Ha ctopoxe BH:

4671(1 >):[c3 2 Keorn 15 pacu» (BISO)
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rae

K oory =11 — K03 pHUIEEHT COrTacOBaHMS;

cori 2

I, pacy — TOK OOpaTHOM MOCIIEI0BATENBHOCTH B MECTE YCTAHOBKH 3aILUTHI IIPU
HecnMMeTpudHbIX K3 B KOHIE 30HBI 4yBCTBUTENBHOCTH (K, =1) 3ammr c
KOTOpeIMH  Tipom3BoauTcs  cormacosanme T30I1 wa cropone BH
Tpanchopmaropa.

ITpu BBIGOpE [, T3OIl mua cormacoBanusa ¢ T3OIl cmexubix JluHui,

PacYETHBIH TOK 00paTHON MOCIEA0BATENBHOCTH ONPEAEIIAETCA MO BHIPAKEHHIO!

Tae

I =K (51.81)

2 PACY TOK(2) ~ I 2 C3.IPEX >

K 1ok — Koaddunment pacnpeneneHns Toka 0OpaTHOH MOCIEA0BaTENbHOCTH,

paBHBII oTHOmEHUIO ToKa B Mecte yctaHOBKH T3OI1 BH k Toky B cMmexHOM
3NIEMEHTE ¢ KOTOPHIM NPOU3BOAUTCS COTJIACOBAHHUE;

I, c3pen — TOK cpabatbianms T3OII ¢ KOTOPOH NPOM3BOAUTCA COIIACOBAHHUE.

[Tpu ycnosuu, uro T3HII BH Tpancdopmaropa (o m. B1.5) cornmacosana mo

TOKY ¢ 3amuTamMu cMexHBIX JIunuii Ha cropone BH (B cetm ¢ rmyxo3asemiieHHON

HeHTpPaJbiO), COTJIACOBAHIE MOXKET OBITh YIPOIICHHO BBHITIOJIHCHO 10 BBIPAXKEHHIO!

rac

rac

46 - 1(] >) = ]CB 2 (1:5 - 2)' 103 T3HIT BH.TP > (Bl '82)

I o3 r3um pup — TOK cpabatsiBanusa T3HII Ha cropone BH tpancdopmaropa.

Bb1.7.2.3 CornacoBanue ¢ Tokom cpabarsiBanmus T30I1 na ctoponax CH u HH:

46_](] >)= I3 2 Keor 'KTOK(z) Iy s CH(HH)> (51-83)

K corn =11 — koaddurment cornacopanus;
Kok — ¥K09(dumenT pacnpenenenus Toka 00paTHOH MOCIE0BATENBHOCTH,

paBHBII OTHOImIEHHIO TOKa B Mecte yctaHoBKM T30I1 BH k Toky B cMexHOM
AIIEMEHTE C KOTOPBIM TIPOM3BOTUTCS COTJIACOBAHHUE;

I Tok cpabateiBanus T30I1 BBoma Ha cropone CH (HH)
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TpaHcdopmaropa.

IIpumeuanue: Bee Toku B pacueTax npuBeIeHB! K HanpspkeHuto BH.

b1.7.3 Brigepikka spemenn T3OI1 Ha otkmoueHue TpaHcdopmaropa Ha

BCeX cTOpoHax M nyck YPOB BH:
46 — l(T) =Teamern + Lsans (b1.84)

tne  Toyppsy — BBUICPXKA BPEMEHH CTYNCHEH PE3EpPBHBIX 3alMT Ha cToponax BH,

CH, HH tpancdopmaropa, ¢ KOTOPHIMH IPOHM3BOAKIOCH COIJIaCOBaHHE IO
TOKY cpabaThiBaHHs,

Taan =(0,3 +0,4) ¢ — Bpems 3amaca (CTYTCHb CECKTHBHOCTH).

B1.7.4 Beox mapaMeTpoB cpabaTsiBaHHS yCTPOHCTBA:

Ycraeka mo Toky T30I1 BH sBommres no aapecy 4002 (I12>) B quana3oHax:
— g Loy = 1A (0,10 +30,00)A;(c0);

— s Ty =5A: (0,50+15,00)A;(w)

Ipumeuanue: IIpu pacuere BTOpEUHOrOo TOKAa cpabarbiBanusa T3OII,
ucnone3yromedt nenu TT, COSAMHEHHBIX MO CXEME «TPEYTOJNIBHHK», CIEAYyeT
y4uThIBaTh T.H. «kK0dbduiment cxemb» (Kcx): BenmMuMHa BTOPHYHOTO TOKA,
NOJy4eHHas KaK 4YacTHOE MPH JIENCHWW NEPBUYHOTO TOKa CpadaThiBaHHA Ha
HOMUHAIBHBIH K03 dumueHT Tpanchopmamun TT, nomkHa OsiTh YMHOKEHA Ha Kex

=1,73 (yBemuuena B \3).

VYcraska no Bpemenu cpadarsBarus 13011 BH sBogutcsa mo anpecy 4003 (T

12>) B auanazone (0,00 + 60,00)0;(00).

b1.7.5 IIposepxka ayscrBuTensaOocTH T30I1 BH Tpancdopmaropa.

Kosddummenr uayscrButemsnoctn  (Ky) T3OII Ha cropone BH

TpaHcdopMaTopa OnpeaeNseTcs NP BHEITHAX METAITHYECKUX K3 1o BrIpaskeHHIO:
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Ky =—22 (B1.85)

rae  /yum — MHHAMAIBHBIH (O PeXUMY) TOK OOpaTHOM MOCIEN0BATENbHOCTH B
Mecte ycranoBkn 3ammtel mpu K3 B aByx ¢asax B KOHIE 30HEI
pesepeupoBanmsi (Ha mmHax BH/CH/HH Ttpancdopmaropa) B pacueTHOMH
TOYKE;

1., — TOK cpaGaThIBaHHs 3aIATHI.
[Ipu stom:
Ku >1,5 npu K3 Ha BeiBogax o6motku BH tpancdopmaropa;
K1 >1,2 npu K3 B koHIIe 30HBI pe3epBupoBaHus 3ammtsl (sl CH/HH

Tpanchopmaropa)

b1.8 ANSI SOBF. Buyrpenusini ¢yvHKumMSI pe3epBHpPOBAHHS _OTKAa3a

oraenabHoro (YPOB) Beikmouartensi Ha cropoHe BH Tpancdopmaropa

IIpumeuanme: DyHKINA pe3epBUPOBAHMA MpPH OTKa3e BEIKIHOYATENS HA
cropore BH mnpennasmauena nna  orxmoueHus TpaHcopMaropa M CMEKHBEIX
snemeHToB B ceTd BH (JIMHMS WM DIMHBI) MPH OTKA3¢ B OTKJIFOUCHHUH BBIKITFOUATEISI

JeficTBHUEM 3allUT.

Bb1.8.1 Ilpumensemsie ycrpoiictea SIPROTEC: 7UT61x/63x (JI3T, A30) /
6MD663 (Ynpasaenne BH) / 7SS525 (/13111 BH).

[eticteue YPOB Ha OTKIIOUEHHWE OCYIUECTBIISCTCA TP ITYCKE OT 3alllUT
Tpancopmaropa/minH BH ¢ koHTponeM Hanudus MUHAMAJIBHOTO TOKA B €T0 TEMH U

BBIJICPIKKOH BpEMEHHU.

B1.8.1.1 Vecrpoticteo 7UT61x/63x (JI3T) wucmomp3yercs isi peaTdu3alliu
¢yaxumr YPOB BH TparCchOpMaToOpoB NPHCOETMHEHHBIX K CHCTEME IIUMH
110-220 kB, B cnyuasgx orcyrcTBus BHemHero YPOB pacmpemycrpoiictrea BH

(manpumep, B yerpoiictse [3III), a Taxke — TpaHCHOPMATOPOB, IPHCOSTVMHEHHEIX K
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PY ¢ ympomenusiMu cxemamu «4H» 110-220 xB (1Ba Gyioka BRIKITIOUATENAMHU IBA

O110Ka BHIKJTFOUATENCH H HEABTOMATHUESCKOM MEPEMBIYKOI ).

Bb1.8.1.2 Ycrpoiicreo 7UT61x/63x (J30) wucnonb3yercs s peanu3aunuu
¢yaxkmuu YPOB BH TpanchopMaTopoB mpucoenHEHHBIX K PY ¢ ympouieHHBIMH
cxemamu «5H», «5AH» 110-220 xB (MocTHK ¢ BBIKIIOUATENSIMH M PEMOHTHOM
TIEPEMBIUKOI).

O6mmit BBox ¢yakumn YPOB BH Ttpancdopmaropa OCYIIECTBIAETCS IIO
ampecy 170 (BREAKER FAILURE) — BkuroueHo, W TOTONHATENBHO MO ampecy
7001 (BREAKER FAILURE) - BJiroueno.

[lo ampecy 470 (BREAKER FAIL.AT) Side 1-3 (Crtop. 1-3)
YCTaHaBJIMBACTCS CTOPOHA, K KOoTOpo#t oTtHocutes ¢yHKmms YPOB (ompenemsercs

pacnonoxeHueM Beikoyaresst BH).

b1.8.1.3 Ycrpoticteo 6MD663 (ympaBlieHUE BBIKIIOYATENIEM) HCHOIB3YETCS
st peammzanmi Gyakuun YPOB BH TpancdopmaTopoB, npHcoeAnHEHHBIX K PY
BH uepes nBa BbIKIIOYATEA.

O6umii Beox ¢ynkuun YPOB BH tpancdopmaTopa ocylecTBiseTcs Mo
anpecy 3901 (BREAKER FAIL) — Bxjioueno.

Kpome Toro, mMoxer OBITH BBEIEH KOHTPOJb MONOKEHHS BBHIKIIOYATENS IO

anpecy 3909 (Chk BRK CONTACT) — BxioueHo.

Ipumeuanue: [Ipu ycTaHOBKE AENCHTPAIH30BAHHOTO YCTPOMCTBA 3aLIUTHI
IIMH W PE3CPBUPOBAHMA OTKa3a BBIKIIOuareneit PY tuma 7SS52, mna peanusanun
¢yaxkmmmn YPOB  BH  tpamcdopmaropos ucmoib3yercs (Kak MPaBHIO) 3TO
YCTPOHCTBO.

B cBs13u ¢ TeMm, uTo ocHOBHBIC ycTaBku YPOB BH uMmer0T HemocpeacTBEHHOE
oTHoweHne Kk LleHTpanbHOMY TepMHHANY (KOOPIMHATOPY) AELEHTPATH30BaHHOTO
yerpoiictea [I311/YPOB thma 7SS522 1 10JBKHBL OLPEAENATLC B OOIIEH CTPYKTYpe
W KOHTEKCTE 3TOTO YCTPOMCTBA, B JAHHOW pafdoTe yKa3aHHble MAPaMeTPbl He
paccMaTPHUBAKOTCS.
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CrennaabHbie NOSICHEHUSA

B HeKoTOpHIX Cllydyasx, MpH HEYYBCTBHTSIBHOCTH (YHKIMHA KOHTPOJISA
Hanuuus (nporekanud) Toka YPOB BH tpancdopmatopa k TokaM MoBpeXXaeHHs Ha
cropone wi B cetu HH(CH) AT, B nononneHue K TOKOBOMY KOHTpoiio YPOB,
pEKOMEHyeTCs UCTIONB30BaTh KOHTPOITh BKJIFOUEHHOTO COCTOSHHAS BBIKITIOTATENS (HA
cropoie  BH AT) ¢ mnomompio ero  GIOK-KOHTAKTOB,  TMOJKIIOYSHHBIX
HEIOCPEACTBEHHO K DBHHApHBIM BXOJaM YCTPOMCTBAa 3alUTH, B KOTOPOM
peanmmzoBana GyHkws YPOB gaHHOTO BBIKITFOUATENS

Wnadopmannsa o TONOXEHUHU BhIKIHOUarens mocrynaet B YPOB or dyHkimu
ynpasienus (OnpeneneHne TOMIOKESHUS CHIOBOTO BBIKIFoUaresis). KoHTpos Gi1ok-
KOHTaKTOB BBIMOMHACTCS B YPOB B TOM Cityuae, it 3HAUCHIME TOKA HE MPEBBIIIAET
YCTaBKH{, 33JaHHOM M1 oOpraHa KOHTPONSA MPOTEKaHWsA ToKa. Ecam mpu
cpabaTbiBaHUM 3aIllUTEl HMMEET MECTO MPOTEKAHWE TOKA, TO OTKIIOUCHHUEM
BBIKJIIOYATEN CUMTACTCA MCKIIOYUTENPHO NPEKpALCHUE MPOTEKAaHUA TOKa, JaXKe
IIPH OTCYTCTBHM CHTHAIA COOTBETCTBYIOIIETO OJIOK-KOHTAKTa 00 OTKIIFOYCHHH
BEIKITIOUATEN. OJTO  oOecmeumBaeT MNPEANMOYTECHHE  HMCIOJB30BAHHA — Oonee
JOCTOBEPHOIO C€HOCO0Aa KOHTPONSA TIPOTEKAHHWA TOKAa W HCKIIOUACT HW3JIHIIHCE
cpabaTbBaHNE BCJIEACTBHE HEHCNPABHOCTH, HANPHMED, OJIOK-KOHTAKTOB HJIM
ONEpAaTUBHBIX IieTiell ympaBiieHHA. Jta cxema ACHCTBYeT NpH MmOoda3sHOM H MpH

TpexdasHoM mycke.

B1.8.2 Tloporosoe 3HaueHue Toka cpabatsiBanus SOBF (I>BF) — ycraska
MHTETPHPOBAHHOTO KOHTPOJIA TOKA, OTHOCALLAACA KO BCeM TpeM (haszaM, wiu ToKam
HecuMMeTpHYHBIX K3 (KOHTPOIIb TOKOB HyJIEBOM/00PATHOM MOCIIEAOBATELHOCTH).

Pexomennmyercs ycraBka mo Toky Ha 10% HEXE MHHMMAJIbHOrO TOKa
NOBPEXICHAA, npu kortopoM YPOB gnomken paGorars. 3HaueHme TOKa
cpabaTbiBaHHA HE OO/DKHO OBITH 3a/laHO CIMINKOM HH3KHM, WHAY€, B YCIOBHAX
OTKJIOYEHHUS OUEHb BBICOKOIO TOKA, EPEXOAHBIA TPOLeCC BO BTOPAYHBIX Tiemsx T T

MOJKET IPUBECTH K YBEIIMUEHHUIO BpeMeHH Bo3Bpata YPOB.
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1,
S0BF(I > BFy<-BMM _0q.[ (51.86)
9
rae.  /py\un — MUHAMAIBHEIH TOK, MTPOTEKAIOIIKA B MECTE MOAKIIOUEHHS TOKOBBIX

neneit ¢pyakmuu YPOB, nmpm K3 B 30HE 4yBCTBHUTENLHOCTH BCEX 3alllWT,
JeHCTBYOIUX Ha OTKIIHOYEHUE ¢ myckoM YPOB BeIKtOuartesst Ha croporne BH
TpaHcdopMaropa (BKIIOYas OCHOBHblE/pE3epBHbBIE 3aIMUTHI TpaHcgopmaTopa
Ha ero croponax BH/CH/HH, a taxsxe I3111 BH);

K, =11 — xoadpduumenT ayscTBuTENbHOCTH YPOB.

b1.8.3 Beigepxkka BpeMenn YPOB nomkHa yauThiBaTh MAKCHMAJIBHOE BPEMs
OTKJIIOYEHHUS BBIKINIOYATEISA, BpeMs BO3BpaTa OpraHa KOHTPOJS MPOTEKaHHS TOKA W
BpeMsd 3amaca, KOTOPOE YUUTBHIBACT MOIPEIIHOCTh OpraHa BBIIEPKKH BpeMEHH.

Taknm 06pazom, BeIIEpxKKa BpeMeHH YPOB onpenensercs no BelpaKeHHIO:

S0BF(T)2 Typos = T + Top + Al (51.87)

YPOB —

rae  Iypon — BpeMa cpabaThiBaHuA 321Ut YPOB;
Tz — MAaKCHMallbHOE BPEMA OTKIIOUCHMS  BEIKIIOUATENd, KOTOPOE
ONIPEAENAETCA THIOM BBIKIIOUATEN (OPHEHTHPOBOYHO 3TO BPEMs COCTABIAET
(0,03 - 0,06) C A7 HCTIPaBHOTO BEIKITFOUATENA);
T,y — Bpems BO3BpaTa OpraHa KOHTDOJIA NMPOTEKaHWd TOKa, NMPUHMMaeTcs
pasuem 0,02¢;
At,,;=0,05 ¢ — Bpems 3anaca.

[Teppas (MHHHMaNbHAS) BbIAEPKKA BPEMEHM HAa IMOBTOPHOE OTKIIOYECHHE

BBIKITIOUATECII MOXKET COCTABIIATH!:

50 BF(T1)=(0,05+0.1) c. (51.88)
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CooTBeTCTBEHHO, BTOpas WIN €IWHCTBEHHAs Bbiacpkka Bpemenu YPOB Ha
OTKJIIOUEHUE CMEKHBIX IPUCOSAUHEHHH TIPHHUMACTCS (IO OMBITY SKCIUTYATALMH, H C

YUETOM CTYTICHHU CENICKTHBHOCTH):

50BF (r'1)= (0,25 = 0,30) c. (51.89)

F1.8.4 Brox mapameTpoB cpabaTEIBAHUS YCTPOUCTE:

b1.8.4.1 VYerpoiierso 7UT613 (A3T/130):

YcraBKka KOHTpPOJI NPOTEKaHHMS TOKa yepe3 BeIKmouatens i1 YPOB BH
BBOAMTCA 1O aapecam (1o BEIOOpY):

Jns croponsr o6vekra (1-3), ampeca: 1111 — 1113 (PoleOpenCurr.S1-S3) B
JuanazoHe (0,04 + I,OO)L.

NS
Jna touxu usmepenus (1-3), anpeca: 1121 — 1123 (PoleOpenCurr.M1-M3) B
JMATIA30HAX:

— s Loy = 1A (0>04 + 1,00) A;

— s Loy =5A: (0,20+5,00) A

Ipumeuanue

[Tpm BEIGOpE ycTaBku o aapecam: 1111-1113 (mopor 4yBCTBHTENBHOCTH TOKA
CTOpoH TpaHcOpMaTOpa ONpEAENSIOmEH OTKIIOUEHHOE COCTOSHHE IOJIIOCOB
BBIKJIIOUATENI  COOTBETCTBYIOLICH CTOpOHBI  TpaHcdopmaropa) HeOOXOIHMO
YUHUTHIBATh CIENYIOIIEE:

JUIL TIPaBWIBHOTO pacueTta paboduero amamna3oHa YCTaBKM (CM. BBIIIIE)
HCIIONB3YETCA MHOXHTENb, MPEACTABISMIOMUN co00i OTHOIIEHHE HOMHHAJILHOIO
neppuunoro Toka TT [ludsamurel, yCTaHOBICHHOTO Ha MJAHHOW CTOPOHE
TpanchopMaTopa K HOMHHAJIbHOMY IEPBHYHOMY TOKY JTOii %€ CTOPOHDI.

3amanHoe 3HaueHue ycTraBku 1111-1113 DomKHO HAXOMMTHCS B IHAMA3OHE:

1 .
(0,04+1,00)% , MHa4Ye yCTPOHCTBO OymeT 3a0JIOKHPOBAHO.
NS
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VYcrapka mo BpeMeHu cpabateiBanusa YPOB BH 1-#f crynenm (moBTOpHOE

OTKITIOUeHHe) BBoAuTCs o aapecy 7015 (T1) B muanaszone (0,00 + 60,00) c;(oo).

VYcrapka no Bpemenu cpabarsiBanns YPOB BH 2-it cryneHn (oTKioueHHe
CMEXHBIX NpHCOeIMHEHHI) BBomUTCA 1O azapecy 7016 (T2) B mguamasone
(0,00+ 60,00)c;(e0).

b1.8.4.2  Vcrpoiicteo 6MD663 (ynpasnenue BH).

YcraBka KOHTPOJIS MPOTeKaHus Toka (a3 yepes BeIKIodarens ;s YPOB BH
BBOAUTCA 1o aapecy 3902 (I> BF) B iuanazoHe (0,05 + 1,20)A.

VYcraBka KOHTPOJA HMPOTEKAaHMS TOKA HYJIEBOM MOCIENOBATEIbHOCTH Yepes
BeikTrouarens i YPOB BH Bogmtes mo agpecy 3912 (310> BF) B nuamasone
(0,05+1,20)A.

VYeraBka mo Bpemenu cpabareiBanus YPOB BH 1-i crymenu (moBTropHOE
OTKJIIOYEHWE) BBomurca 1o  ampecy 3905 (T1-3pole) B  auanasoue
(0,00 +30,00)c;(w0).

VYcraBka no Bpemenn cpabarbiBanus YPOB BH 2-it crynenn (oTkmodenue

CMEXHBIX TpPHUCOeTUHEHHI) BBomuTcs 1o azapecy 3906 (T2) B aumanasoue

(0,00 = 30,00)c;(e0).
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b1.9 ANSI 49. TokoBasi 3ammura 0T _meperpy3ku Ha cropose BH

T[!aHCQO pMartropa

HpnMeanne: 3armmTa npeaHazHa4dCHa A1 CUTHAJIN3aluU MPCBBIMICHUA TOKA

Harpy3ku B Kaxao# daze odmorkm BH Tpancdopmaropa ¢ 3amaHHON BBLAEPIKKOM

BpPEMEHH.

b1.9.2 [Ipumensemoe yctpoiicteo SIPROTEC: 7SJ62x-64x (P3A BH).

VYerpotictBo 7SJ62x-64x (P3A BH) ucnons3yercs as peanu3auuu QyHKIUAK
TokoBOH 3amutel oT neperpysku (T3I1) BH tpanchopmaropos 110-220 kB Bo Beex
BapHaHTaX UCIIOTHEHUS 3aIHTHI.

Hy6mupyromias ¢yrkiwms T3I1 Ha cropore BH Tpancgopmartopa MoxeT GbITh
peanmu3oBaHa Takke B yerpoiictBax 7UT61x/63x.

OyHKIWA 3aIUTH KCIOJb3YeT u3MepeHus hasHeX TpaHcOpMaTOPOB TOKA HA
cropone BH tpancdopmaropa.

O6mwmit BBOx ymknmu T3I1 BH (49) ocyuiecteusercs mo aapecy 142 No
ambient temp (be3 okpyxk. TeMiL) H, JTomONHUTENRHO, MO anpecy 4201 FCT49
(PEJKUM 49) — Alarm Only (Curnaa Tosibko).

b1.9.3 Tox cpabateiarms T3I1 BH BeiOupaeTcs no ycinoBuiO OTCTPOHKH

OT HOMHHAJIBHOT'O TOKa IpchtbopMaTopa Ha JTAHHOM CTOPOHC!

K
49([ >): I3 2 —er. Kppr - Tyowre =12 Tyomre » (51.90)
KB
rae Koo = 1,05 — koaddunuent orerpoiiky;
K, = 0,95 xoaddunuent Bo3spara pene;
Kopr =1,05 — xoaddumpent, yautsiBaonmii 1onycTiMoe yBEIHYEHAE TOKA

TIpH perynupoBaHun Hanpsoxerus (PITH);

L yommr — HOMHHAIBHBIA TOK TpaHcdopMaTopa Ha cropoHe BH, ompenensercs

CIIEAYOIM 00pa3om:
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-
‘S HOM.TP

\/g' U HOM.TP

Tiowr =

rae  Syoure — HOMHHATbHAA Tpex(asHas MONHAsA MOITHOCTh TpaHchopMaTopa;

Uyovre — HOMHHATBHOE MexaydasHoe Hampsxenne o6morkn BH
TpaHchopmaropa.
B1.9.4 Bsinepaxka Bpemenn 1311 ¢ nelicTsuem Ha curnan (onpeensercs

HUCXOO4 U3 MECTHBIX YCJ'[OBI/Iﬁ 3KCHJ'IyaTaHI/II/I)I

49(7)= (10 +20) c. (51.91)

B1.9.5 BBoj mapameTpoB cpabaThiBaHHSA YCTPOICTBA.
Veraska mo toky T3II BH BBOomurcs mo aapecy 4205 (I ALARM) B
JMATIA30HAX

— s Loy = 1A (0,10 = 4,00)A;(c0);

— s Loy =5A: (0,50 +20,00)A;(e0).

VYcraBka mo Bpemenu cpabarsiBanua 1311 BH seimomasiercs B CFC—noruke

YCTPOWCTBA.

B1.10 ANSI 27. 3amura MuHIMaJgbHoro Hanpszkenus (3MH) Ha cTropone
BH tpexoGmoTouHore Tpancdopmaropa.

IIpumeuanne: Ilepsas crymens 3MH BH Moxker wncrmoms3oBatses (Tpu

HeoOX0oMMMOoCTH) Oe3 BEIACPKKH BpeMenu s mycka MT3 BH tpancdopmaropa mo

MHUHHMAaJIbHOMY HAIPXXEHUIO (BTOPAs CTYHEHb 3alMTHI HE UCTIONB3YETCH ).

[IpumeHeHre NaHHOW (YHKIUH sl MOHKAOIMUX TpaHchopMaTopoB B
obmeMm ciiydae He o0s3atensHO. HeoOxomumocTh B mycke MT3 mo MHUHUMAaIBHOMY
HanpsDKeHMIO Ha ctopore BH TpanchopMaropa MoxeT BOSHHKHYTH (HAIpUMED) TIPH

HAJIMYWH CPABHUTCI/IBHO MOIIHOIO UCTOYHHUKA MATAaHUA Ha CTOPOHE CH.
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B1.10.1 TTpumensiemoe yctpoiicteo SIPROTEC: 7SJ62x-64x (P3A BH).

Yerpoticteo 7SJ62x-64x (P3A BH) ncnons3yercs s peanmuszaiuui QyHKLUK
oraensHOH 3MH BH Tpancdopmaropos 110-220 kB Bo Bcex BapuaHTax UCIOIHEHUA
3aIIUTEL.

OyHKINSA 3aIATE OT TIOHIDKEHUSA HANPSKEHHS pEearupyeT Ha CHIDKCHUE
HanpsbkeHus B cetr BH.

[Tpu Tpexdaznom momgxmouyeHnu TH 3amura npy NOHMWKEHWH HANPsDKEHUA
HCIIONB3YeT OCHOBHYIO TapMOHHMKY COCTaBIISIONIIEH MHpsAMoil MOCIeZ0BaTETFHOCTH,
00 Kak BAapHAHT BO3MOXKHO MCIOJIIB30BAHHE HAWMEHBIIETO 3HAYEHHA M3 TpexX
JIMHENHBIX HANPSKEHU.

[lpyn noxpkmouYeHWM TONBKO OxHO(A3HOrO TpaHcdopMaTopa HANpPKEHHUS,
(dyHKUMEH HCMONB3yeTcsi OCHOBHAS TapMOHHMKA JNHMHEWHOro uim  ¢azHoro
HaIpsDKCHUS, B 3aBECHMOCTH OT THIA MOAKTIOUEHHS.

3aumTa OT IOHWKECHUS HAMPHKCHUSA UMEET ABE CTYIEHH MO HANPDKECHHIO C
HE3aBUCHMBIMH BBIIEpKKamMu BpemerH (27-1 u 27-2).

Kosdhduuuent Bo3BpaTa opraHoB 3aUTHl OT MOHIDKEHHA HATIPSIKEHUSA MOXKET
OBITH 3a/1aH TOTIOJTHATEIHHO.

[ocre ycTpaHeHHs BO3MYIIEHHS, T.€. KOTJA HANPSOKEHHUA HOJHUMETCS BBILIE
BEITMYMHBI BO3BPATa, CTYNICHH BO3BPAIIAeTCA B HCXOJHOE COCTOSHHUE.

O6umii Beox ¢yukumu 3MH ocymectsuserca mo aapecy 150 (27/59) -

Beeneno n nononautensHO, Mo aapecy S101 (FCT 27) — Bxiroueno.

B1.10.2 TIloporoBas BenuumHa cpabareBanusa  crymem  27-1(U<)

ONpeaCIACTCA OPUCHTHPOBOYHO IO BEIPAXKCHUIO:

27- ](U <) = Uc,a < UM]/]H /(KOTCTP ’KB) = (O=7 + 0,8) . UHOM,BH > (Bl 92)

rae Ucgz — HanpsokeHHe cpadaThiBaHUS,
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Ui = (0,85+0,9)* Unom s — Mexay(aszHoe HanpskeHHE B MECTE YCTAHOBKH
OpraHa IyckKa, B YCJIOBHSX CaMO3allyCKa 3JIEKTPOJBHIATENIBHON HArpy3Kd
MOCJIE OTK/OUeHHMS BHeIHero K3;

Unomsr — HOMHHanbHOE pabouee HampsbkeHue Ha cropoHe BH
Tpaucdopmaropa;

K;=1,05 — xoadduunent Bozspara peie;

Korerp = 1,1 — xoadhduiimeHT OTCTPORKH.

b1.10.3BBoa napameTpoB cpabaThIBaHUS yCTPOHUCTBA:

VYcraska o Hanpsoxennto 3MH-1 (U<) BBoauTes 1o agpecam:

— Ilpn momkmiouennn Ha ¢asHoe Hampsokenne — 5102 B uanasode
(10+210) B;

- Ilpn noaxmoueHun Ha MexaydhasHoe Hanpsxenue — 5103 B amanazone

(10+210) B.

VYcraeka o BpeMenu cpabarsisanus 3MH-1 Beogures mo agpecy 5106 (T U<)
B mmanasore (0,00 + 100,00) ¢;(0)

Koaddumument Bo3spata crynenu 27-1 seogutes mo aapecy 5113A (DOUT
RATIO U<) B quanasone (1,01+3,00) o.e.
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b2 3Bammurer Ha cTopoHe CpeaHero HAaNpsEKEHHS TPEXOGMOTOYUHOrO

TpaHcdopmaTopa

b2.1 ANSI 50. MakcumajabHas _Tpexda3Has  TOKOBas _ 3alluTa
(HeHanpasJsiennasi) Ha cropone CH rpancdopmaropa

Ipumeuanue: 3amura NpeAHAa3HAYeHA b0 1 pe3epPBUPOBAHAS

opicTponeiicTBytomux 3anmt npu K3 wa ommHoBke CH Tpancdopmaropa,

yukpuaanyu K3 va mmnax PY CH u pesepsuposanus 3anut B cetd CH.

Bb2.1.1 Ilpmmensiemoe ycrpoiicreo SIPROTEC: 7SJ62x-64x (P3A CH)

VYerpoiictso 7SJ62x-64x (P3A CH) ucnons3yercs i peanu3auuu GyHKIAN
oraensHoit MT3 CH tparcdopmaropos 110-220 kB Bo Bcex BapHaHTaX HCHOHCHHUS
3aIIUTHI.

Hy6nupyromas dyakmus MT3 Ha cropore CH tpancdopmaropa Moxer ObITh
peanu3oBaHa Takxke B ycrpoictBax 7TUT61x/63x.

OyHKIMA 3alUUATH UCTIOB3YeT M3MepeHHs (Ba3HbIX TPaHC(HOPMATOPOB TOKA
BCTpOEHHBIE BO BBO/A Ha ctopone CH Tpancdopmaropa.

O6umit BBOm ¢yakmmn MT3 CH Charac. Phase (Xapakr. ®a3sn.)
ocymecteiasiercss 1o agpecy 112 Definite Time (He3aBucum Bbin) wu
JOmoJHMUTENBHO, 1o aapecy 1201 (FCT 50/51) — BKJL

B2.1.2 Toxk cpabareiBanus MT3 CH (makcumanbpHas BenmanHa) 6€3 mycka mo
HANPSDKSHUIO BEIOMPAETCSI IO YCIIOBUAM

B2.1.2.1 Orcrpoiika OT MaKCHMalbHOTO padod4ero TOKAa MEPErpy3Kd B
TIOCTICaBAPUUHBIX PEKUMAX!

‘K

K
50_]([ >):]c3 2%'%&;.%&0 =(1;5 + 1a65)']PA15.MAKca (B2~1)

B

e Korere = 1,2 — kodddummenT oTeTpoiiky;
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Ko =1,2 +1,3 — xoaddunuent camozanycka snekrpoapurareneii i I1C ¢
HENPOMBINUICHAHOW HArpy3kod, B JApyrux ciydaax K., onpenensercs
pacyeToM pexXHMa caMo3aIycKa;

K, =0,95— xoadpdunuent sosspara peie;

Ipasmae — MAKCHMAaTIBHBIM pabounii Tok TpaHcdopmaropa Ha cropore CH ¢

YIETOM HEePErpy3oK.

b2.1.2.2 CoracoBanre ¢ TokoM cpabarsiBanust MT3 cMmexubx JluHUMH

anekTponepenaun Ha cropone CH:

rac

50 - 1(] >) = ]ca 2 Kcorn ' KTOK 'Ica.nPEz[ > (BZ~2)

Kcorn = 1,1 — ko3 dummenT oTCTPOHKY;
Ko €1 — k03GhUIMEHT pacnpeneeHnsi TOKa, PaBHBIN OTHOLIEHHIO TOKA B
mecte yctaHoBkd MT3 CH kK TOKY B CMEXHOM »JJIEMEHTE C KOTOPHIM

IIPOU3BOJUTCA COTIIACOBAHUC,

1 o3 1ipgy — TOK cpabatwiBarms MT3, ¢ KOTOPO# MPOU3BOAUTCS COTTACOBAHUE.

b2.1.2.3 Cornacopanue ¢ TokoM cpabateiBanust MT3 Ha cropone HH

TpaHchopMmaTopa (BBIMONMHACTCS TPH HAIMYMKH muTaHus ©Ha cropone CH

TpaHcdopMaropa):

rac

50 _1([ >): 103 2 Kcorn 'KTOK ) [CS.HH > (BZ.3)

K eorn = 1,1 — K03(hGhHIHEHT COrNTacOBAHUS,
Kiox €1 — xoodbdunuent pacnpeneneHus TOKa, PaBHbIA OTHOLICHHUIO TOKA B
mecte yctaHoBkH MT3 CH k TOKy B CMEKHOM D3JIEMEHTE C KOTOPBIM

MPOU3BOAUTCA COTTIACOBAHUC,

Iy — TOK cpabarsiBanus MT3 Beoga Tpancdopmaropa Ha cropore HH.
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B2.1.3 Tox cpabareiBanms MT3 CH (MakcuManbpHas BeIMYMHA) C

TTyCKOM II0 MHHHMAaJIbHOMY HanpsukeHHIo Ha cropoHe CH BbIOHpaeTes 10 YCIOBUSM:

b2.1.3.10t1cTpoiika OT MaKCHMaTFHOTO pPAabOYero TOKa MEPETPYy3KH B

TOCIICaBAPUMHBIX PEXKUMAX:

K
_;;CTP Tyomen =125 Iyopen » (B2.4)

B

50 -1(1 >)=1Ig 2

e Korerp = 1,2 — xoadduument oterpoiikm;

K, =095 — koadduumenT Bo3Bpara pele;

Iyomen — HOMHUHANBHBINA Tok obmorkn CH tpancdopMaropa, onpeaensiercs
i _ SHOM.CH
CNeyIOIUM 00pa3oM: {women = = >
ﬁ'UHOM.CH
rme  Spyomen — HOMHHANBHAs Tpex(dasHas momHad MOIHOCTE oO0MoTku CH
TpaHcdopMaropa,
Ugomen - HOMHHAaNBHOe Mexaydasnoe Hampsokende oomorku CH
TpaHcdopmaropa.

Ilpumeuanne: Ecmu [0y cn > Jpapyage » B KAUECTBE PACUETHOTO CIEAYET

TTPUHUMATH TIOCJIC/THUH.

B2.1.3.2 CornacoBanre ¢ TOKOM cpabarbiBanuss MT3 mnpucoenuHeHwit Ha

croporax CH u HH, ananorumuno ykazanaomy Beie B m. b1.6.4.

IIpumeuanne: Bee Toku B pacueTax mpuseaeHs! k HampsokeHmoo CH.

B2.1.4 Hanpsxenne cpabareiBamms opranoB mycka MT3 CH  mo
MHUHAMAIBHOMY HanpspkeHui0 Ha cropoHe CH (MuHMMAanbpHas BeIIMYMHA),
BBIOMpAETCS TIO YCIOBUAM YKa3aHHBIM B 1. B1.5.4.

B2.1.5 Boinepxkn spemenn MT3 (¢ myckom/6e3 mycka) HanmpsKeHHUS.
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Jna seimonuenus aeiicteua MT3 CH tparcdopmaropa ¢ Tpems BbLACPKKAMHA
BpeMEHH, MOTYT OBITB wHcHoib30BaHbl JaBe crynenn MT3: 50-1 (I>) w
J0nOMHATENBHO — 50-2 (I>>), ¢ MACHTUYHBIMH YCTaBKAMH TI0 TOKY CpabaTeIBaHus, ¢
JIEUCTBUEM Ha!

Bb2.1.5.1 Otximtouenne CeKLHOHHOTO BBIKIFOUATENS (MPH COOTBETCTBYIOIIEH

cxeme PY) Ha cropone CH tpanchopmaropa:

50-1(7)= + Ly (52.5)

T, C.3IIPE]T

e Teappey — BBHLOEPXKKA BpeMenn MT3, ¢ KOTOpO¥ MPOM3BOAHMTCS COTIACOBAHME
(xax mpaBuso, He npesbimaet (0,4 +0,5)c );

Toum = (0,3 + 0,4)(: — BpeMs 3anaca (CTYNeHb CeIICKTHBHOCTH ).

Bb2.1.5.2 Orxmouenne Broma CH tpancdopmaropa:

50 =27 - 1)=50—1(1")+ 7}, (52.6)

b2.1.5.3 OtkmoueHue TparchopMaTopa Ha Beex CTOpoHax u myck YPOB BH:

50-2(T =2)=50-2T = 1)+ Ty, (B2.7)

B2.1.6 BBox nmapameTpoB cpabaThiBaHUS YCTPOMCTRA:
VYeraska mo toky MT3 CH BBomutes mo aapecam 1202/1204 (I>/I>>) B

JuarnasoHax:
- Tyoy =1A: (0,10+35,00)A;(w0);

— i Tyoy =5A: (0,50 +175,00)A;(c0).

VcraBka no Bpemenn cpadarsiBanus MT3 CH 50-1 (T) BBoautcs mo ampecy
1205 (T I>) B quanasone (0,00 + 60,00)(:;(00).

VYeraska no Bpemenn cpabarsiBarns MT3 CH 50-2 (T-1) BBoauTcst o aapecy
1203 (T I>>) B manasoue (0,00 < 60,00)c;(c0).
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VYeraska no spemenu cpabarssanus MT3 CH 50-2 (T-2) semonnsiercs 8 CFC

— JIOTHKE YCTPOUCTRA.

B2.1.7 IIposepka uyBctBuTensHOCTH MT3 CH Tpancdopmaropa.

Kosdpdumment  gyecrBurensHoctn (K,) MT3 wna cropone CH

TpaHc(opMaTOpa ONpeeNseTCs IPU BHEITHUX METALTHYECKUX K3 10 BHIPaKEHHSM:

B2.1.7.1 s oprana Toka:
1

K, = ke (52.8)
1

Cc3
e /iy — MUHHMAIBHBIN (110 PEXHUMY) TOK B MECTE YCTaHOBKH 3auuThl mpd K3
B TpeX (¢azax B paCyeTHOMH TOUKE;
I, — TOK cpabaTsIBaHM 3AIIUTEL.
[Tpu sTOM:
Ku >1,5 mpu K3 na mwunax CH tpanchopmaropa;
Ku >1,2 npu K3 B KkOHIIC 30HBI pe3epBHUPOBAHUS 3ALIUTHL (CMEKHBIS

npucoeauHeHus Ha cropone CH tpanchopmaropa).

b2.1.7.2 Jlns oprana Hanpspxenus Ha cropore CH tpancdopmaTopa:

Kq = (529)

rae U, — HampsukeHue cpabaThIBaHMS 3alWTH;
Uiamake — MAKCHMaNIBHOE (IO PEKUMY) HaIpPsIKEHWE B MECTE YCTAHOBKU

samuTtel pu K3 B Tpex ¢a3ax cOOTBETCTBEHHO B paCUETHOH TOUKE.

ITpu sToM:

Ku >1,5 mpu K3 B 0CHOBHO# 30HE 3alITUTHI
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Ku >1,2 npu K3 B KOHIE 30HBI pe3epBHUPOBAHHA 3AMIMUTH (CMEKHBIE

npucoeauneHns Ha cropone CH tpancdopmaropa).

b2.2 ANSI  46. MakcumMajbHag _ TOKOBasi __ 3aIMUTA __ 0OpaTHOW

HOoCAEeA0BATE/ILHOCTH !HeHaHQaBﬂeHHaﬂ! Ha CTOpPOHE CH TQaHCQOEMaTOQa

(T30I1) Ilpumeuanme: 3amuTa MpeAHA3HAYCHA MJIs  PE3EPBHPOBAHUSA

opicTponeiicTBytomux 3anmt npa K3 Ha oumHoBke CH Tpancdopmaropa,
ymmkeugaunn K3 va nmeax PY CH u pesepBupoBanus 3amut B cetu CH.

b2.2.1 ITpumensiemoe ycrpoiicteo SIPROTEC: 7SJ62x-64x (P3A CH)

Yerpoiictso 7SJ62x-64x (P3A CH) ucnons3yeTes s peanuszanuu (yHKIHA
ormensioii  T30I1 CH tpanchopmaropo 110-220 kB Bo Bcex BapuaHTax
HCTIOJTHCHUS 3aIIATHI.

Jy6mupyromias ¢pyukims T3OI1 Ha cropone CH tpancdopmaTtopa MoxeTt ObITh
peanu3oBaHa TaKke B ycrpoiictBax 7UT61x/63x.

OyHKINSA 3aITAUTH HCHOIB3YET W3MEepeHus (a3Hbix TPaHCHOPMATOPOB TOKA HA
cropone CH tparcdopmaropa.

O6mmit BBox ¢ynxmuu T3OII CH ocymectBusercs no aapecy 140 Definite
Time (He3asucumass XBB) u nonommmrensHo, mo aapecy 4001 (FCT 46) —

BkiroueHo.

B2.2.2 Tok cpabarsiBanmst T30I1 CH (MakcuMajibHas BEIUYMHA) BEIOUPAETCS

0 YCTIOBHSAM:

B2.2.2.1Orcrpoiika ot Toka Hebananca B TpaHcopMaTOpe TMPU HAPYIICHHH

cummerpuu B cetn CH:
46 =11 >) =Ty 2 (0,1 +0.2) Iyonycs (52.10)
rae  Iyomen — HOMHHANBHBIN TOok oOMoTkM CH Tpancdopmaropa, onpenensiercs

CIeYIOINM 00pa3oM:
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rac

— S HOM.CH

ﬁ -U HOM.CH

1 HOM.CH

Shomen — HOMUHANBHAS TPpexdazHas MOIIHOCTE 00MoTkH CH

Tpancdopmaropa;

U yomen — HOMHHANBHOE MexaydasHoe HanpsxeHne oomotku CH.

B2.2.2.2 CornacoBanre ¢ TokoM cpabarbiBanus T3O0II u MT3 cMexHbIX

Jlunumii snextponepenaun Ha ctopoHe CH:

rae

46_1(1 >): Ies 2 Keorn 15 pacu » B2.11)

Ko =11 — kosddunuent cornacosanus;

1 — TOK O6paTHOﬁ TOCNIEA0BATEIIBHOCTA B MECTEC YCTAHOBKH 3AIMIATHI IIPA

2 PACY
HecuMMeTpruHblX K3 B KoHUE 30HBI 4yBcTBHTENBHOCTH (K, =1) 3ammr c
KoTOpeIMH ~ npom3Bogutcs corimacopanue 130I1 mHa ctopome CH
Tpanchopmaropa.

Ilpu Boibope I, T3OIl ana cormacosammsa ¢ T3OIl cmexneix JIuHui,

pacqumﬂﬁ TOK 06paTHOI7I MOCNIEAOBATCIIBHOCTH ONPEALCTACTCA MO BBIPAKKCHUIO !

rac

(52.12)

! 2 PACY — K TOK?2) ~ I 2 C3IPE] >

K rokay <1 —  xo3pduUMEHT  pacnpelencHHs  TOKa obparHoii
MOCJICIOBATEIbHOCTH, PaBHbI OTHOIICHHIO TOKAa B Mecte ycTaHoBkH T3OI1
CH K TOKY B CMEKHOM 3JIEMEHTE C KOTOPHIM IIPOM3BOJUTCS COTIACOBAHMUE;

I

2 C3IPEN Tok cpabareiBanua T3OIL, ¢ koTopodl HpoH3BOAUTCA

COrJiaCOBaHHUC.

[1pu BBI6OpE I, T3OII mms cormacosanus ¢ MT3 cmexnbix Jlunmii (B ceTn ¢

H30IHPOBAHHONH HEWTPANBIO) PACUYCTHBIH TOK OOpaTHOW MOCIeAOBATEIbHOCTH

OMpPEeACTIACTCA IO BRIPAXKCHHUTIO:
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_ Kroxa ~Lesmrs (52.13)

]2 PACY — ,\/§ >

rae oy — TOK cpabatsiBanusg MT3, ¢ KOTOPO#H MPOM3BOMTCS COTJIACOBAHHE.

b2.2.2.3CornacoBanne ¢ ToxoMm cpabareiBanus T3OIl ua cropone HH

TpaHcopmaropa:

46— 1([ >): [cs 2 KCOFJI . KTOK(Z) : [2 C3.HH> (b2.14)

rne  Kcopp =11 — xoaddunuent cornacosanus;

Kok £1 - K03 PHIHEHT pacnpeneneHus TOKa obparHoit

MIOCIEIOBATEIBHOCTH, PAaBHBIN OTHOMICHWIO TOKa B Mecrte ycrtaHoBku T3OI1
CH K TOKY B CME&XKHOM 3JIEMEHTE C KOTOPBHIM MPOU3BOIUTCS COTIACOBAHHKE,

I, c3um — Tok cpabareiBanus T30I1 seosa na cropone HH tpancdopmaropa.
IIpumeuanne: Bee Toxu B pacdeTax NpuBeAeHs! kK Hanpshikenuo CH.

B2.2.3 Brigepxxu spemernu T30IL

s emmonnenns geiictsusa T30I1 CH tparcdopMaTopa ¢ TpeMst BELACPKKAMHA
BpeMeHH, MOryT OBITh WCHONb30BaHEl JBe crynenn MT3: 46-1 (I>) wu
JONONHUTENEHO 46-2 (I>>), ¢ MACHTHYHBIMU YCTABKAMH MO TOKY CpabaThiBAHMS, C

NEeWCTBHEM HA!

Bb2.2.3.1Otxmouerne CEKIMOHHOTO BHIKIFOUATENS (TIPH COOTBETCTBYIOMICH

cxeme PY) Ha ctopore CH Tpancdopmaropa:
46 - 1(T) = Tesmern + Lsans (B2.15)

rae  1osmpey — BBLIEpXKKA BpeMenn MT3, ¢ KOTOPO# MPOM3BOAMTCA COIIACOBAHHE
(xax npasmo — (0,4 + 0,5) ¢);

Toan =(0,3 + 0,4) ¢ — Bpem 3anaca (CTyTeHb CEJICKTHBHOCTH ).
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b2.2.3.2 Orwrouenne Beoga CH tpanchopmaropa:
46 -2T -1)=46-1(T) + T, (B2.16)
B2.2.3.3 Otmouenne tpanchopMaTopa Ha Bcex croponax v myck YPOB BH:

46 -2AT-2)=46-1(T -1)+ T, (52.17)

ATT >

b2.2.4 Broa mapameTpoB cpabaTEIBaHHUA YCTPONCTBA:
VYcraska no toky T30I1 CH BBogutcs no agpecam 4002/4004 (12> / 12>>) B
JMATa30HAX:

— gt Tyoy =1A: (0,10+30,00) A;(eo);

— st [y =5A: (0,50+15,00) A;(e0).

VYcraska no Bpemenu cpabarsiBaaua T30I1 CH 46-1 (T) Beomutes mo aapecy
4003 (T 12>) B quanazone (0,00 + 60,00)c;(x0).

YcraBka mo Bpemenu cpabateiBanua T30I1 CH 46-2 (T-1) BBogurcs mo
anpecy 4005 (T 12>>) B quanasone (0,00 + 60,00 )c;(w0)

VYcrapka no Bpemenu cpabarbianus T30II CH 46-2 (T-2) BeimonusieTcst B

CFC - noruke yctpoiicTaa.

B2.2.5 TIposepka uyscrutensrocTH T30I1 CH Tpancdopmaropa.

Kosddunuent uyscreutenmsnoctu (Ky;) T3OII mHa cropome CH

TpaHcdopMaTopa OnpeesseTcs NPy BHEITHUX METAUTAYECKUX K3 B COOTBETCTBHH ¢
TpeboBanusmu 1. 3.2.21 mmw. 3.2.25 [1YD PO
I

Kq — 2 K3.MHUH , (B218)
1C3

rae I, ga\pm — MUHUMaNbHBIH (IO peXXHUMY) TOK OOpaTHOM MOCIENOBATEIbHOCTH B

MecTe ycTaHOBKY 3amuThl pu K3 B 1Byx (basax B pacueTHOI TOUKE;

I, — TOK CpabaTHIBAHMA 3AIUTHI.
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ITpu sToMm:
Ky >1,5 mpu K3 na mmnax CH tpancdopmaropa;
Ku >1,2 npn K3 B KOHIE 30HBI pPe3epPBHPOBAHUA 3ALIUTHL (CMEKHBIE

npucoeauHenus Ha cropone CH tpancdopmaropa).

B2.3 ANSI 27. 3amura muaamajasHoro  Hanpsokenus (3MH) na cropone CH

TlgaHC!]QOHMaTO pa

[pumeuanue: Ilepsas crymens 3MH CH moker wucmonb3oBatbes (Opd
HeoOxomumoctn) jura mycka MT3 CH/BH Tpancdopmaropa mo MHHHMATbHOMY

HampsokeHuto (03 BBIACPKKHA BPEMEHH).

Bropas crymens 3MH MoxeT MCTOnb30BaThCA (MpH HEOOXOMUMOCTH) IS
mycka (¢ BEIIEpIKKoW Bpemenwn) otkmoueHuss Beoga CH tpancdopmaTopa B cxeme
ABP, B cayuasx pazgenbHoii paGorbl cexkumii CH, npu HopmaabHo

OTKJIIOYCHHOM CeKIII/IOHHOM BBIKJIIOYATEJIC.

B2.3.1 TIIpumensemoe ycrpoiicteo SIPROTEC: 7SJ62x-64x (P3A CH).

VYerpoiictBo 7SJ62x-64x (P3A CH) ucnons3yercs Ui peanm3anin GyHKIAA
oraensHO# 3MH CH tpanchopmatopos 110-220 kB Bo Bcex BapuaHTax MCHOTHCHHUS
3aIIUTEL.

OYHKIMSA 3Tl OT MOHIDKCHHSA HAMPMHKCHUS PEarnpyer Ha CHIKCHHE
HanpsbxeHus B cetn CH.

ITpu Tpexdasnom momrmodeHuu TH 3amura npy MOHWKEHWW HANpPsDKEHAS
HCIIONMB3YeT OCHOBHYIO TapMOHHKY COCTABIISIOIIEH NPsSMOI MOC/IEA0BATEIBHOCTH,
00 Kak BapHaHT BO3MOKHO HCIIOJIb30BAHHE HAWMEHBINETO 3HAUCHHA M3 TPEX
JIMHENHBIX HANIPSKEHUH.

[lpr moOAKIIOYEHHHM TOJBKO OMHO(GA3HOTO TpaHchOpPMATOpa HANPSKEHU,
¢dyHKIme#t wWcnone3yeTcs OCHOBHAs TapMOHMKa JIMHEHHOTO WM (hazHoro
HANpPsDKSHHUS, B 3aBUCHMOCTH OT THIIA MOAKITIOUEHHA.

33.I.T.[I/IT8. OT NMOHHUKCHUA HANPAKCHUA UMCECT ABE CTYICHH IO HANPAXKCHUIO C
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HE3aBHCHMBIMH BHIJICp)KKaMu BpeMern (27-1 u 27-2).

KoadduuueHT Bo3spaTa OpraHoB 3alllUTHl OT NOHHKEHUSA HAUPSHKCHUS MOXKET
OBITH 33/1aH TOTIOHUTEIHHO.

[Mocne ycTpaHeHUs] BO3MYLIEHHMS, T.e. KOrJa HAMPSDKEHUS MOJHAMETCS BBIILE
BEJIMYMHBI BO3BPATA, CTYIICHb BO3BPAIIAETCS B HCXO/IHOE COCTOSHHE.

O6mwmii Beon ¢ymxmmm 3MH ocymectsnsercs no aapecy 150 (27/59) —

Beeneno, u, nononuurensHo, no aapecy 5101 (FCT 27) — BkJioueHo.

Bb2.3.2 Tloporosas BemmumHa cpabatsiBanus crynenu 27-1 (U<) 3MH ns
nycka MT3 CH tpanrcdopmaTopa onpenensercs B COOTBETCTBHH ¢ YKA3aHHBIM B
n. 51.6.4.

b2.3.3 Iloporosas penuunHa cpabateiBanms crynenn 27-2 (U<<) 3MH mns
mycka otwmoueHns Broma CH Tpancdopmaropa B cxeme ABP cexumii CH

ONpPEACIACTCA OPUCHTUPOBOYHO 110 BEIPAXKCHUIO:
27 -1(U <<)<(0,25+0,4) - U yorscn » (52.19)

rae  Uyoyen — HOMHHATBHOE paboyee Hanpshkenue cetu CH.

B2.3.4 Bripepxxu Bpemern 3MH:

B2.3.4.1 [leiicteue Tlepsoit crymeam 3MH wa nyck MT3 CH/BH

TpaHC(OPMATOPA OCYIIECTBIACTCS O3 BBIICPKKH BPEMEHH
27-1(T)=0 c. (B2.20)

b2.3.4.2Brinepxka Bpemenn — Bropoit crymenn 3MH (Makcumanmbhas
BeJIMUMHA) Ha OTKMOYeHWe Boiknouarens Bsoma CH  tpancdopmaropa

ONPECACTICTCA 110 YCIOBHAM
27 = 2AT)="Tpyp + Tyuy- (B2.21)
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rae

27 - 2(T): Tyapmr + Tsans (B2.22)

T ppmur — BHLAEpPXKa Bpemenn AIIB nmtaromero npucoeaunenus BH, B

Pe3yJIbTaTe KOTOPOro MOJKET OBITh BOCCTAHOBJICHO pabodee HampspkeHHE Ha
TpaHchopmarope;

1,

. MaKCHUMaJIbHas BBIJEP)KKA BPEMEHHM 3alLUT, JCHCTBYIOIIUX Ha

orkirouenue BBoga CH tpancdopmaropa ¢ 3anperom ABP;

Tyan = (0,3 +0,4) ¢ — Bpems 3anaca (CTyneHb CENEKTHBHOCTH).

b2.3.5 Bsoa napamerpoB cpabaThiBaHHS YCTPOHCTBA:

Ycrapka o wHanpsokermo 3MH-1 (U<) BBoguTest mo agpecam:

— [lpu momkmouennun Ha ¢asHoe HampsbkeHue — S102 B jnuanasone
(10+210) B;

— Ilpm moaxmrouennn Ha MexaydaszHoe Hanpsukenue — S103 B nuamazone

(10+210) B.

VYcraBka mo Hampsoxenuo 3MH-2 (U<<) BBoauTes mo agpecam:

— Ilpn mnogxmrouenmr Ha (asHoe wHampspkeHme - S110 B jamamaszone
(10+210) B;

— Ilpr nogxmroueHun Ha MexaydasHoe Hanpspkenue - 5111 B nuanazone

(10+210) B.

VYcraBka mo Bpemenu cpabarsiBanus 3MH-1 BBoauTes no agpecy 5106 (T U<)

B mranasone (0,00 +100,00)c;(c0)

VYcraBka mo Bpemend cpabateiBanmst 3MH-2 BBomurcs mo ampecy 5112 (T

U<<) B auanazomre (0,00 + 100,00)0;(°°)~

Kosdpdurmenr Bosepara crymenn 27-1 sBomures mo ampecy S113A (DOUT

RATIO U<) B mmanasone (1,01 + 3,00)0.e.

Koaddunuent pozspara crynenu 27-2 Bomurcs 1o aapecy S114A (DOUT

RATIO U<<) B muamazone (1,01+3,00)o.e.
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b2.4 ANSI 49. TokoBas 3ammura 0T neperpysku Ha cropone CH
Tpancdopmartopa

IIpumeuanme: 3ammra peAHA3HAYeHA TSI CHTHAJIM3alMKM TPCBBIICHUA TOKa
Harpy3ku B kaxkpol daze obmorkm CH Tpancdopmaropa ¢ 3amaHHOH BBIASPKKOH

BPEMEHHU.

B2.4.1 Ilpumensemoe ycrpoiictBo SIPROTEC: 7SJ62x-64x (P3A CH)
VYerpoticteo 7SJ62x-64x (P3A CH) mcnonb3yercs Juist peanu3aiyy (yHKIAHR
TokoBOH 3amuThl oT meperpysku (T3II) CH tpancdopmartopos 110-750 kB Bo

BCEX BAPHAHTAX MCIIOJTHEHMUS 3AIUTHL,

Hy6mupyromias ¢yukims T3I1 Ha cropore CH Tpancdopmartopa MOXKeT OBITh
peanmm3oBaHa Takxke B yerpoiicteax 7UT61x/63x.

OYHKIUSA 3aIMUTHL KCHOJIB3YET U3MepeHus (asHbIX TPaHCHOPMATOPOB TOKA HA
cropore CH tparcdopmaropa.

O6umit seog ¢yukumu T3II CH (49) ocymecrtrisiercs no agpecy 142 No
ambient temp (be3 okpyxk. Temm.) H, AOMONHHUTEIBHO, MO aapecy 4201 FCT49
(PEKUM 49) — Alarm Only (Curnaa Tosibko).

B2.4.2 Tox cpabateiBanus T3I1 CH BeiOupaercs mo yCIOBHIO OTCTPOHKH OT

HOMHHAJIEHOTO TOKa TpaHc(hOopMaropa Ha JAHHOH CTOPOHE:

K
49(1 >) =l 2 %'IHOM.CH =Ll Tyomcn> (B2.23)

B

e Ko =105 — koadpdurmenT orcrpoiiky;
K =0,95- xo>dduuuent so3ppara pene;

S

Thomen = 7 HOMA — — mommHanbHE Tok o6MoTku CH Tpancdopmaropa
3 Uyomen
rae  Suyomen — HOMHHAMBHAA Tpexdasmas momHas wmowmHOCTh oOMoTkn CH

Tpancdopmaropa;
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Ubomen — HOMHHanbHoe Mexaydasnoe Hampskenne oomorku CH

TpaHcdopmaropa.

IIpumeuanme: Bee Toku B pacueTax nmpuBeaeHs! k Hanpsokenuro CH.

b2.4.3 Brimepxka Bpemenn T3I1 ¢ npeficrBuem Ha curHan (ompenensiercs

HCXOAA U3 MECTHBIX YCJIOBHH AKCILUTyaTalluH):

49(T)=(10 + 20) c. (B2.24)

b2.4.4 Bsoa nmapaMerpos cpabaThIBaHHA yCTPOHCTBA.
Veraska no toky T3II CH BBomurca mo ampecy 4205 (I ALARM) B
JWaTa3oHax:

— s Loy = 1A (0,10 +4,00)A;(e0);

— s Ly =5A: (0,50 +20,00)A;(w0)

VYcraska mo Bpemenn cpabarsiBanus T3I1 CH semomasercs B CFC—noruke

YCTpOIicTBa.

B2.5 ANSI 64. 3amura ot 3ambikanusa Ha 3emuro B cetn CH tpancdopmaropa

(KoHTpoab n3oasinmn)

IIpumeuyanune: @OyHKIMA KOHTPONS H3OJALKM, NPEACTaBNsIeT CO0OH opran

MAKCHMAJIPHOTO HANpPSKCHUS HYJICBOW MOCJICAOBATEIIPHOCTH YCTPONCTBA 3alllUTHI,
noaxmoueHHoro k nemsiM TH ra croporne CH, aeficTByrommii Ha CHTHAI ¢ 3a1aHHOM
BBIIEP)KKOH BpeMeHM npd OAHO(MA3HBIX 3aMbIKAHUAX «HA 3EMIIIO» B CETH
CH.Ilpumensemoe yctpoiicteo SIPROTEC: 7SJ62x-64x (P3A CH).

VYerpotictso 7SJ62x-64x (P3A CH) ucnonbs3yercs s peanusaunn GyHKIHN
Konrpons wm3omsamum  (omHodasHele 3aMBIKaHMa Ha 3emmo) B ceth CH

Tparcdopmaropos 110-220 kB Bo BCex BapHaHTaX UCIIOTHEHUS 3AIIATHI.
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Jdnsa ortoft memu B ycTpoiictBe  7SJ62-64  wmcmonb3yercsas  (yHKIHA
YyBCTBHTE/ILHOH 3aIIUTHI OT 3aMbIKAHUH HAa 3€MJIK0 B CETH C W3OJHUPOBAHHOM
HEHTPAIIBIO.

OpraH HanpsHKEHUS pearnpyeT Ha HAUPsHKEHHE HYJIEBOH MOCIIEA0BATEIBHOCTH
U, wma 3U,. JlononHuTeNnpHO ompenenserca moBpexaeHHas ¢as3a. Hampskenue

Hynesoﬁ nocneaosarenbHocT U o MOXET OBITh HEMMOCPECACTBEHHO MIOABEOCHO K

YCTPOWCTBY, WM B YCTPOUCTBE MOXKET OBITh PACCUUTAHO PE3YJIBTHPYIOIIEE
HanpsbkeHue 30U/ 1o TpeM ¢a3HbIM HanpshKeHHUAM. B mocneanem ciydae, K 0OMOTKe
TH, coenMHeHHOH B 3BE3AY C 3a3€MJICHHOW HEHTPaTBHOH TOYKOM, JMOJDKHBI OBITH
MOAKITIOUSHHl TPHU BXOJa HampsokeHus. HampsuxkeHne HyNIeBO# mociien0BaTeIbHOCTH
paccunthBacTca nNo  Beipaskenwio: 33U, =U, +U,; +U, (cymMMa BeKTOPHBIX
BEeJIUYHH).

Ecmn K ycTpoWCTBY MOAKITIOUEHHI TONBKO JIMHEHHbBIE HAIPSIKEHUS, TO
paccUnTaTh HANPIKEHUE HYJIEBOH MOCIE10BaTEIbHOCTH HEBO3MOXKHO.

BriGpaHHBIH BapraHT TOIKITIOUCHHWS LENed HanpsKEHWs: K M3MEPHTENBHBIM
BXOJaM YCTPOWCTBA 3alMTHl ycTaHapmusaercs mo aapecy 213 VT Connect. 3ph

(IToaxn. 3® TH) U3 yka3aHHBIX HHKE:

— Van, Vbn, Ven,
— Vab, Vbe, VGnd.

Jins paccuMTHIBAEMOH BeJIM4YMHBI HanpsbkeHHsa 30U, NOJDKHO OBITH YKa3aHO

cootHoureHue Vph / Vdelta (Udp/Urpeyr.) no ampecy 206A (Vph / Vdelta) B
JMana3oHe (1,00 +3,00) o.e.

Ecmu HanpskeHWe HYJIEBOM MOCIEIOBATENBHOCTH MMOIBOAMTC K YCTPOUCTBY
HEMOCPEACTBEHHO, TO Ha Hero He BiusieT napamerp 206 (Vph / Vdelta).

OOmwmit BBOA (yHKIME UyBCTBHTENBHOI 3aIIMTHI 0T 3aMBIKAHUNA Ha
3emumro Ha ctopoHe CH tpancdopmaropa ocymectsisercs mo aapecy 131 (Sens.
Gnd Fault) - Definite Time u gononautensHo mo aapecy 3101 (Sens. Gnd Fault.) -

Alarm Only (Tonbko Ha cHTHAN).
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b2.6.2 VYcraBska HanpsKCHUS  HYJE€BOH  IOCHENOBAaTENIbHOCTH  NPH
O0Hapy’K€HUH 3aMbIKaHMA Ha 3€MIIO JUII ceTell ¢ HM30JIMPOBaHHON HEHTPATHIO

OOBIYHO OnpeaACIACTCA BEJIMIMHOM:
64(3U, >)=15 B. (52.25)

B2.6.3 Briraua coobmenust (curHaia) o6 oOHApY)KeHHH 3aMbIKAHHS HA
3€MJII0 B CE€TH OCYHICCTBIIACTCA C SaZ[aHHOﬁ BLI,Z[Cp)KKOﬁ BpPEMCHHI (onpez[enﬂercsi

HCXOM M3 MECTHBIX YCJIOBHI SKCIUTyaTalliH):
64(1)=(10+20) c. (52.26)

b2.6.4 Onpenenenune noppexxaeHHo Oa3pl Npu 3aMBIKaHHUH Ha 3EMITIO.
[Tocne ompenencHus HaNpsKEHHUs HYJIEBOH MOCIENOBATEIbHOCTH, €CIIH
U3MEPSIOTCS OTAENbHO TP (pas3HbIX Hampspkenus ot oOMotku TH, coemuneHHON B
3BE3Ly C 3a3¢MJICHHOH HEWTpalibHOW TOUKOH, BO3MOXHO ompenencHue (asbl,
3aMKHYTOM Ha 3€MIIIO IO KPHTEPHIO:
— 3HaYeHWe HATIPSHKEHWS B 3aMKHYTOM Ha 3eMInio (ha3e MEHBIIE 331aBaeMOro
sHaueHuna mo aapecy 3106 VPH MIN (Up MHUH), npu yciaoBum, 4TO
OCTaJIbHBIC (ha3HBIC HAMPSOKCHUS BBIMIEC 3a1aBACMOTO 3HAYCHHSA TI0 aIpecy

3107 VPH MAX (U MAKC).

b2.6.5 Bsoxa mapamerpos cpabaTbiBaHHA yCTPOHCTBA:

B 3aBucuMocTH oT BapuaHTa MOAKITIOYCHUA ueneﬁ HaNpsKCHUA (r{apaMe’[pLI
213 u 206) wnHampsxenue cpabareiBanus opraHa KW ycraHaBnmBaeTcs 110
COOTBETCTBYIOILEMY aIpPECy:

— Ilpu npsamom m3mepennn UO - 3108 (Uen>) B quanazone (1,8 + 200,0) B.

— IIpwm pacuere UO - 3110 (3U0>) B quanazoHe (10,0 + 225,0) B.

[TorHOe BpeMs MCHCTBHS COCTOMT W3 BPEMEHH H3MCPCHUS HANPDKEHUS
HYJICBOM TOCIemoBaTeIbHOCTH (0KoJlo 60 MC) M 33aZaHHOTO BPEMCHHU 3aJePIKKH

mycka mo aapecy 3111 (T- Pickup Uen/3U0) B quanazone (0,04 + 320,00) c;(OO).
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Veraska 3106 VPH MIN (Up MHH) nomksa OBITH 3aJaHa MEHBINE
MHHHAMAJIbHO BO3MOKHOTO pabouero HampspkeHus (asa-semis. OGBIUHO yCTaBKa [0

JMAaHHOMY anpecy coctasisieT 40 B.

Ycraska 3107 VPH MAX (Up MAKC) nomxHa ObITh GOJIbIIE MAKCHMAIBLHO
BO3MOXHOTO pabouero HampsukeHUS (a3a-3eMid, HO MeHbIIE MHUHHMAIBHO

BO3MOXKHOTO pabodero HanpskeHus ¢aza-dasza. ma Uy, =100 B ycraska o6buHO

cocTaBngeT npuMepHo 75 B.

B2.6_ANSI 59(U2). 3ammTa 0T NOBLINICHAN HANIPSKEHHN 00PATHOM

HOC.J'IQgOBaTeJ'ILHOCTI/I B CETU CH TD&IHC(_I!O[!MaTona !6JIOKH[20BaHI/Ie 3aIIUTEI OT
3aMBIKaHMI HA 3eMJII0)

B2.6.1 IIpumensemoe yctpoiicto SIPROTEC: 78J62x-64x (P3A CH)
IIpu tpexdasnom noaxmouernn TH mo aapecy 614 U>(>) Paé Ben MoxHO
COOOIATh YCTPOMCTBY, UTO COCTABILIOMIAs OOpaTHOW mociemoBarenbHocTH U2
JIOIDKHA OIIEHWBAThCA B KAa4deCTBE M3MEPEHHOTO 3HadeHHs (pyHKIMEH 3amuThl OT
nosbilieHnss  HanpsbkeHusa.  CocTaBngromas  oOpaTHOM — MOCHEA0BATETBHOCTH
(uKCHpyeT HECHMMETPHYHbIE HATPSDKEHHS, OHA TaKKe MOXET ObITh HCMOIB30BaHA
Juis BeiofHEeHUs: MT3 ¢ BBIAEPIKKOM BPEMEHH € IYCKOM 10 HANPSDKEHHIO.

Hcnone3yeTcs omHa (mepBas) cTyneHb 0€3 BBLACPKKH BPEMEHH, MPH IMyCKe
KOTOPO#H MPOU3BOAUTCS OIOKUPOBAHUE 3aIMTHI OT 3aMbIKaHu# Ha 3eMimio B cetn CH
(ANSI 64), ¢ nenplo NpeJOTBPAILEHHS €€ U3NULIHETO AeHCTBHA TpH 00phIBax Lienei

HanpspkeHus. JleficTBue cTyneHn BrNomHAeTCsS ¢ moMompio CFC-noruku.

b2.6.2 YcraBka  HampspkeHMsT — oOpaTHOW — TOCNENOBATEIBHOCTH  TIPH
obuapyxennn K3 B cetw CH, mubo nHecummerpraroM 0OpbIBE HEMEH HANPSIKESHHS
0OBIUHO OMPEENIACTCS BETMUUHON:
59U2>)=5+10B. (B2.27)
VYcraBka HampsHKCHWSA 00paTHON TOCICHOBATEIIFHOCTH 3aMaéTcd MO aapecy

5015 U2 B amanasone (2,0 +150,0) A.
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B2.6.3 YcraBka 1mo BpeMEHH ONPEAEIISETCS BEITMIHHON!

ST >)=0 cex. (52.28)

VYcraska 1o Bpemenu 3agaéres mo aapecy 5004 T> 8 auanaszone (0 +100,0) c;

(c0).
B2.7 ANSI 79. YcTpoHCTBO ABTOMATHYECKOr0 MOBTOPHOI0 BKJIOYCHHS

Boikmouateas CH TDaHCShOEMaTOEa

Ipameuanne: VYcrpoiicteo AIIB Beikmouarenss CH tpanchopmaropa

MPEAHA3HAYCHO JUI  BOCCTAHOBJIEHHSA pabodero HampsHKCHHS TIOCIE aBapHHHOTO
OTKITIOUCHUS BBIKIIOYaTess BBoga cekimu CH tpaHchopmaropa npu MOBpexkICHUIX

Ha mmHax PY winu B cetn CH.

B2.7.1 TIlpumensemoe ycrpoiicteo SIPROTEC: 7SJ62x-64x (P3A CH)

Yerpoticto 7SJ62x-64x (P3A CH) ucnomms3yercs Ui peanm3aniai QyHKIIHH
ATIB CH tparcdopmaropos 110-220 kB BO Bcex BapHaHTaX HCHOJHEHHS 3AIIHTHI.

Hevicteue AIIB Ha BrmoueHMe BBRIKMIOWaTeNiis Ha cropoHe CH
TpaHchopMaTopa OCyIecTBIsIeTcs Mo (GakTy cpabarsiBanuy 3aaaHHbX 3amut (MT3
u T30II CH) Ha otkmouenue u nyck AIIB yka3aHHOTO BBIKIIOYATENA, C KOHTPOJIEM
(IpOBEPKOH) €ro OTKIIOUEHHS U3 BKIIOYEHHOTO COCTOSHUA, TOTOBHOCTBIO K
BKJIIOUEHHUIO U C 33/IaHHOM BbliepkKoi Bpemenu (Bpewmst nukia AITB).

Kak mnpasuno, mia mme PY CH ocymecteisercs onxHokpatHoe AIIB
(eAMHCTBEHHBI LMK/ [OBTOPHOTO BKIIIOUEHHs) MOCAE KOTOPOro (B cCiayyasx
yeroitunBoro K3) npon3BoauTces OKOHUATEIPHOS OTKIFOYCHHE BBIKITIOUATEIS.

3anper (mmHamuueckuii) neiicteus AIIB  npousBoautcss B - Cayuasx
OTKIIIOUEHU TpaHcopMaTopa AeWCTBHEM Ppe3epBHBIX 3amuT (yiKe MOChae Mmycka
AIIB, ecnu He TPOU30IITO BO3BPATA 3AIIUTEI B HCXOAHOE COCTOSIHUE).

O6mmit BBOn ¢yukumm AIIB CH Tpancdopmaropa OCYIIECTBISETCS 10
anpecy 171 (79 Auto Recl.) — Beeaeno, u gomojautensio nmo aapecy 7101 (FCT

79) — Bk/moueHo.
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B2.7.2 Bpems cpabaTelBaHUS WM JUIATEIBHOCTH OSCTOKOBOM  May3bl
omgaokpatHoro TAIIB pomkHO OBITH OOJBINE BPEMEHH TMOJTHOTO OTKIRoucHWA K3 m
BpPEMEHH JICHOHM3aIMK cpelbl B MecTe K3 mociie morHoTo ero OTKIIFOueHHS.

Bpems TATIB onpezaensercs o CleAYIOMEMY BbIPaKEHHIO:

Toams 2Ty + 1, + 1oy, (B2.29)

rac T)1 — BpEMA ACHUOHHU3ALUN CPEABI B MECTC K3, S3HAUYCHHUC KOTOPOIrO 3aBUCUT OT

METCOPOIIOTUICCKUX yCHOBHﬁ, 3HAUYCHUA W AJIUTCIIBHOCTH IIPOTCKAHHA TOKa

K3, ot pabouero nHampsbkenus u Ap. Jnst ceteii 6 —35 kB OpHeHTHPOBOYHOE
cpejiHee 3HaueHue MOKeT GbiTh mpunsaTo 7y =(0,2+0,3) ¢;
TB — BpEMsA OTKIIOUCHHS BBIKITIOUATEIA, KOTOPOS B 3aBUCHMOCTH OT THUIIA

BBIKJIFOUATENA, 00bIUHO HaxomuTes B mpeaenax (0,03+0,08) c;

T3,n = 0.5 ¢ — Bpems 3amaca (CTyIeHb CENIEKTUBHOCTH).

ITo ombiTy sKcmyarauuu, Beiaepskka BpemeHu AIIB mmH PY moxer GvITh

3a/laHa B peaciax:

T,y =(1+15) c. (B2.30)

IIpu pacuere ycraBok AIIB Hepeako ciiefyeT ydUThIBaTh, YTO NOAKIIOUEHHAA
notpeburensckas Harpyska PY Ha cropome CH tpamcdopmaropa, comepikaias
MOILHBIE CHHXPOHHBIE OJEKTPOJBHIATENIH M KOMIIEHCATOPHl, MOJKET BIHAThH
(npomomxuTeNnbHO) Ha moamaTky K3.

Jna ucxmoueHnda noanutku Mmecta K3 Ha moacraHumsax ¢ MOAKITIOYSHHOR
Harpy3Kkoil CHHXPOHHBIX 3JICKTPOABHIaTeNeil CIIeAyeT YCTaHABIMBAaTh 3alIUTy OT
HNOHWKCHAS YacTOTHl ¢ MUHHMAlbHO BO3MOXKHOH  BEIJICP:KKOH  BpEMEHH,
JEHCTBYIOLIYI0O Ha OTKIIOYEHHE CHHXPOHHOTO snekrponsurarend. Ilpuy stom s
ATIB sbixmouarens CH tpancdopmaropa, mutaiomero mmHb ¢ HOAKITIOYEHHOH
Harpy3Kkoii CHHXDOHHBIX JJIEKTPOJBHMrarenel, PEKOMEHIYETCI  OCYHIECTBIIATH
KOHTPOJIb OTCYTCTBHUS HaNpsiKeHHA Ha ImWHaX (¢ momomnipio gomomanTensHoi CFC—

JIOTMKHM), a B pacuere BpeMeHH neiictBusa AlIB cieayeT ydIWTHIBATH BpeMs
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Cpa6aTbIBaHI/I$[ 3allUTEI OT TOHHUXKCHUA YaCTOTHI.

Ty 2Ty + Toq + 15 + T (52.31)

1 AlIB =

rac: TB‘-I — MaKCHMAaJIbHOC BPEMsI CpaﬁaTLIBaHI/I}I 3alIUTHI OT MOHUXKCHUA YaCTOTHI.

Hanp;mcerme CpaGaTHBaHI/Iﬂ KOHTPOJIA OTCYTCTBUA HANPSIKCHUA HA IMAHAX

CIIETy€eT 3a/1aBaTh B Mpeaenax (0,3 + 0,6)- Usion -

b2.7.3 Bsoa mapameTpoB cpabaTeIBaHHA YCTPOICTBA:

Uneno MomelTOK NOBTOPHOTO BKMo4YeHus (1ukioB ATIB) ycranasnuBaeTcs no
anpecam 7135/7136 (OF RECL. GND/OF RECL. PH) B auanasore (0 + 9)muxos.

Bpemsa OGecrokoBoii may3sl (l-oe AIIB) ycraHaBnuBaeTca mo ajpecam

7127/7128 (DEADTIME 1: PH /DEADTIME 1: G) B auanasoHe (0,01 + 320,00) C.

B2.7.4 Kpowme Toro, g ¢pyrakmuu AlIB, nomkasr ObITh 334aHBI CIIEAYIOIIEE
OCHOBHBIE IIapaMeTphl, OmpencisieMbie (B OCHOBHOM) YCIOBHSIMH 3KCILTyaTallHH,
TaKHe KaK:

- lmurensHOCTh OIOKUPOBKH NpH pydHOM BKirogeHuu ([Tapamerp 7103).

- Bpems 3anpera u muaamudeckas 6mokuposka (Ilapametp 7105).

- KorTpoms Beikmouarens ([lapamerp 7113).

- Bpems xoHTpOIs cocrossaus Bekmodarens ([Tapamerp 71185).

- Bpems xorTposs otkasa seikmodareis (Ilapamerp 7114).

- Bpewmsa neiicteus (ITapametp 7117).

- 3ageprkka mycka decrokoBoi may3sl (Ilapamerp 7118).

- Komanna BKtOueHus: HenocpeacTseHHo/oT ynpasnenus (Ilapametp 7137).

- ITyck u 610kxmposka AIIB ot crynenei 3amuter (ITapamerpst ¢ 7150 mo 7167).
- Vipasnenue ¢yuxuusamu 3ammrtsl ot uukios AIIB (ITapamerpsr 7200 - 7211, a -
Taioke 7248 u 7249).

- Bnokupoeka npu tpexdasubix K3 ([lapamerp 7165).
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Bei0op yka3aHHBIX BBIIIE [ApaMETPOB OCYIIECTBJIACTCA B COOTBETCTBHU C

PCKOMCHOAUAMHA pyKOBOI[CTBa IO SKCIITyaTalruu.
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b3 3amursl Ha cropone Huskoro Hampsckenusi TpancgopmaTopa

(sueiika BeikogaTesst BBoga Cexmmu HH)

B3.1 ANSI 50. MakcumajbHasg TpexdazHasi TOKOBasl _ 3aIHTa
(HenanpasJsienHast) Ha cropone HH tpancdopmaTopa

IIpumeuanue: 3aura npeaHasHadeHa s auksuaanun K3 va mmaax PY HH

TpaHcdopMaTopa U pe3epBHPOBAHMUS 3amuT B cetd HH.

B3.1.1 ITpamensiemoe yerpotictso SIPROTEC: 7SJ62x (P3A HH).

Verpoiicteo 7SJ62x (P3A HH) wucnonb3yercs ais peanusanuu (QyHKIUH
oraensHO MT3 HH TpancdhopmaTopos 110-220 kB Bo Bcex BapuaHTaxX HUCIIOTHCHHUS
3aIIHUTHI.

OyHKUKS 3aMMUTHL UCIIOIB3YET u3Mepenus (a3Hbix TPaHCHOPMATOPOB TOKA B
sruelike BeIkiTrouaTesst BBoma HH tpancdopmaropa.

O6buwmii BBoa ¢yHkumun MT3 HH Charac. Phase (Xapaxr. ®a3zn.)
ocymecteisercss mno azapecy 112 Definite Time (HezaBucum Boix) u

JOMOJTHATENBHO, 1o aapecy 1201 (FCT 50/51) — BKJL.

B3.1.2 Tok cpabatsiBanusa MT3 HH (makcumanbhas BenmumHa) Oe3 mycka

IO HANIPAKCHUIO BLIﬁHpaeTCf[ IO YCJIOBUAM:

B3.1.2.1 Orctpoiika OT MAaKCHUMaJbHOTO pabovyero TOKa TEPErpy3KH B

MOCTICABAPUHHBIX PEIKUMAX:

K

K .
SO_I(I >):Ic3 2%']PAB.MAKC :(1>5+1a65)'1PAEMAKc> (531)

B

rae Kooy =11 — koadduimenT cornacopaHus,
Ko =1,2+1,3 — xoaddumment camosamycka snektpogsurareneit mut [1C ¢
HETNpPOMBIIIICHAOH HAarpyskod, B Jpyrux ciydasx K, Onpenensercs
PacyueTOM PEXHMMA CaMO3aIlyCKa;

K5 =0,95— xoaduument sosspara pene;
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I s vaxe — MaKCHMalTbHBIH pabounii Tok TpaHchopmaropa Ha cropone HH ¢

YUYETOM I1eperpy3oK.

B3.1.2.2 CornacoBanmne ¢ TokoM cpabareiBanus MT3 cMexHbix (umepoB Ha

cropone HH:
50 - 1(1 >) = ]C3 2 KOTCTP : ]C3.HPEH > (532)

rie Koo =11 — ko3 dumpent orcrpoiiky;

I 3psy; — TOK cpabarsiBania MT3, ¢ KOTOPOH NPOM3BOAMTCA COTTIACOBAHHE.

B3.1.3 Tox cpabarsiBanms MT3 HH (MakcuManbHas BETHYMHA) C IIYCKOM TI0

MUHUMAJIBHOMY HAIPAKCHUIO HA CTOPOHE HH BI:I6I/IpaeTC}I IO YCJIOBUAM

B3.1.3.10t1cTpoiika OT MakCHMaabHOrO pabo4yero TOKa TMEPErpy3Kd B

IIOCIICaBAPUIHBIX PEKUMAX:

K
50— 1(1 >) =1y 2 % Tyommn =125 Tyonnm» (B3.3)

B
e Koo = 1,2 — koaddumment orerpoiiky;

K, =0,95— xoa¢pumuent Bosspara pene;

v
S HOM.HH

— HOMHUHAJNBHBIH TOK TpaHc(OpMaTopa Ha CTOPOHE
\/g' U HOM.HH

Lyonm =

BH, onpenenserca cienyiomuM o0pa3oMm:

Shovmn — HOMEHaIbHAA TpexdasHas MMOJHAS MOIIHOCTh OOMOTKH HJIM BBOAA
HH tpancdopmaropa;

Upowrn — HOMHHANBHOE MexnaydasHoe HampshkeHue oOomorka HH

TpaHchopmaropa.

Bb3.1.3.2 CornacoBanne ¢ TokoM cpaGarsiBanus MT3 npucoemunenuii Ha

cropore HH, anaymoruano yka3zanHomy Bhimie B n. b3.1.2.2.
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IIpumeuanne: Bee TOkH B pacuerax mpuBeAeHHBl K HampsbKkeHnio HH.

b3.1.4 Hanpskenue cpabareiBanus opraHoB mycka MT3 HH mo
MHHHMAJIBHOMY HaNpmHKeHHWI0 Ha cropoHe HH (MMHHMajgbHas BeJIHYMHA),

BBIOHpaeTcs 10 yCIOBHAM YKa3aHHbIM B 1. 51.6.4.

Bb3.1.5 Brinepxku Bpemenu MT3 (¢ myckom/6e3 mycka) HAPSHKEHUS.

Jna seimonnennsa aericrsus MT3 HH tpanchopmaropa ¢ AByMS BBIJIEPKKAMH
BPDEMEHH, MOTYT OBITh HCHONB30BaHBl nBe crymern MT3: 50-1 (I>) m
JonoaHATENbHO — S0-2 (I>>), ¢ MAEHTHYHBIMHU YCTABKAMH I10 TOKY CPabaThIBaHUA, ©

NEUCTBHEM HA:

b3.1.5.1 Otxmouenne CekuuMOHHOrO BhIKIIOYATeNs (IPU COOTBETCTBYIOIIEH

cxeme PY) na cropore HH tpancdopmaropa:
50— ](T) =Tenmen + Taan> (3.4)

e Toapey — BBLOEpAKKaA BpeMenn MT3, ¢ KOTOpO# NPOM3BOAMTCA COMTACOBAHHE
(xax mpasmo — (0,4 +0,5) ¢);

Tyan = (0,3+0,4) ¢ — Bpems 3amaca (CTyICHb CENCKTHBHOCTH).

B3.1.5.2 va otxmouenue Beoga HH tpancdopmaropa u nyck YPOB HH:
50 = 2(7)=50 = 1)+ Ty (B3.5)

B3.1.6 Bsox mapamerpos cpabaThiBaHuUs yCTPOUCTBA:
Yerapka no toxky MT3 HH Beoamtes mo ampecam 1202/1204 (I>/I>>) g
JIMANa3oHax:

— s Loy =1A: (0,10+35,00) A;(w0);

— i Ty = SA: (0,50 +175,00) A;(e0).
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Veraska no spemenn cpabateranus MT3 HH 50-1 (T) BBomurcs mo aapecy
1205 (T I>) B muanasore (0,00 +60,00) c; ().
VYeraska no Bpemenn cpabatsiBanma MT3 HH 50-2 (T) Boaumtes no aapecy

1203 (T I>>) B auanasose (0,00 + 60,00) c;(w0)

IosicHenue: [Ipy HEOOXOMUMOCTH YMEHBIIEHHS BPEMEHH JEHCTBHS 3alUT Ha
cropore HH (u Bbicmmx ypoBHel Hanpsukenus) Tpancdopmaropa, aeticteue MT3 Ha
pazaenenve mmH HH (otkmouenne CB), k0TOpoe akTyaqbHO TOJNBKO B PEMOHTHBIX
pexxumax PY HH (mpm BhIBOome OZHOrO W3 OBYX MHTAMOUINX TPaHC(HOPMATOPOB)
MOXKeT OBITh HCKIIOUeHO. IIpu 3TOM cleayer [OMyCTHTh BO3MOXKHOCTh
HECENIEKTUBHOTO (OJHOBPEMEHHOI0) JeHCTBU 3aUT CEKIIMOHHOTO BBIKITIOUATENS U
ocrasuerocs B pabore Tpanchopmaroproro Beoga ceximu HH npu BHemmux K3,

KOTOpOE JOTKHO UCTIPaBIATECA nocieayronmm AIIB Beoaa.

B3.1.7 TIlposepka uysctButeasnoct MT3 HH tpancdopmaropa.
Koapdummenr uyserBurensnoctn (K,) MT3 wHa cropone HH
TpaHchopMaTOpa ONPEACIAETCS MPU BHEINHUX MeTajutndecknx K3 B cooTBeTCTBUM C©

TpeboBanmaMu m. 3.2.21 u m. 3.2.25 [TV PO, 10 BIpaKEHHAM:

B3.1.7.1 Ins oprana Toka:

1

_ ~ K3MHUH
K, =k

(53.6)
1(',3

>
rae iy \yn — MUHUMANbHEL (110 PEXUMY) TOK B MECTE YCTAHOBKH 3awmuThl npu K3
B Tpex (hazax COOTBETCTBEHHO B PACUETHOM TOUKE;
I, — TOK cpabaTbIBaHHA 3aIIUTHI.
[Tpu stom:
Ku >1,5 npu K3 Ha mmaax HH tpancdopmaropa;
Ku >1,2 npn K3 B KkoHIle 30HBI pPe3epBUPOBAHHUS 3ALUTH (CMEKHBIE

nprcoeanHeHns Ha ctopone HH tpancdopmaropa).
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b3.1.7.2 Ina oprana Hanpspkeansa Ha cropone HH Tpanrcopmaropa:

Ky=—les (B3.7)

rae U, — HanpsuxeHHe cpabaTbIBaHKS 3aIUTHI;
Uisyaxe — MAKCHMaIbHOE (IIO0 PEKHMY) HANPSDKEHHE B MECTE YCTAHOBKH

samuTsl Ipu K3 B Tpex ¢a3ax B pacueTHON TOUKE.

ITpu aTom:
Ku >1,5 mpu K3 B 0CHOBHOIi 30HE 3aIUThI
Ku >1,2 mpu K3 B KOHLe 30HB PpE3€PBUPOBAHUS 3aIMUTHl (CMEYKHBIC

npucoeantenns Ha cropone HH tpancdopmaropa);

B3.2 _ANSI 46. MakcHuMaJbHAas TOKOBas 32MMTA 00paTHOii

HOCJIeI0BATEIHLHOCTH (HeHATIPABJICHHAN) Ha CTOPOHE HH

Tpancdopmartopa (T30I1)

IIpumeyanne: 3ammra nperHa3HaueHa A ukerAanun K3 Ha muHax PY HH

TpaHchopMaTopa B pe3epBHUPOBaHHUs 3amuT B cetd HH.

B3.2.1 Ilpumensemoe ycrpoticteo SIPROTEC: 7SJ62x (P3A HH)

Yerpoitecreo 7SJ62x (P3A HH) ucmonb3yercs i peanu3anud (hyHKUHA
ormensHo# T3OIT HH tpancdhopmaropoB 110-220 kB Bo Bcex BapHaHTax
WCIIOTHEHUS 3aIHTBI.

OyHKLKMA 3aMMTHl UCIOIb3YeT u3MepeHus Ga3HeIX TpaHCHOpMaTOPOB TOKA B
sueiike BeIKITogaTess BBoga HH tpanchopmaropa.

Oo6mmii Bog Gyukimu T30I1 HH ocymiecreisercs mo aapecy 140 Definite
Time (He3aBucumasi XBB) u nomonrurensHo, mo aapecy 4001 (FCT 46) —

Bxmroueno.

b3.2.2 Tok cpabareiBanus T30I1 HH (MakcuMansHas BeaU4nHA) BEIGHPAETCS

O YCJIOBUAM !
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B3.2.2.1 Orctpoiika oT Toka HeOaIaHCA B TPAaHCHOPMATOPE [P HAPYLICHHH

cummeTpuu B cetd HH:

4611 >)= 15 2 (0,1+0,2) Lyonim » (B3.8)

I — S HOM.HH

HOMHH — ,\/_
3-U HOM.HH

Stommnm — HOMHHaIbHAs TpexdasHas MOTHas MOLUIHOCTh OOMOTKH WM BBOAA

rue » — HOMHHAJBHBIH TOK 00MOTKH wix Beoja HH;

HH rtpancdopmaropa;

U somnn — HOMHHAITBHOE Mk Iy (ha3Hoe HanpsikeHne oomorku HH.

B3.2.2.2 Cornacopanue ¢ TokoM cpabateiBanud T30l m MT3 cmexHBIX

¢dumepos Ha cropore HH:

46_1(1 >)= Tey 2 Keorn 15 pacus (b3.9)

rae Kooy =11 — Ko3(duLMeHT coriacoBaHus;
1, ppcy — TOK OOPATHOW MOCHIEIOBATEILHOCTH B MECTE YCTAHOBKHU 3alUTHI PH
HecuMMeTpu4dHBIX K3 B KoHue 30HBI dyBcTBHTENbHOCTH (K, =1) 3ammr c

KOTOpbIMH  Tipou3BoamtTcs  cornmacoanme 130I1 Ha cropone HH
Tpancdopmaropa.
[lpu BbiGOpe ., T3OIl ama cornacosanua ¢ T3OIl cmexHbIx JluHWiA,

pacyeTHbIit TOK O.11. ONPEALIIACTCS MO BHIPAKCHHUIO!

I =1 (53.10)

2 PACH 2 C3IIPE]T >

Ly R Ap— — TOK cpabareiBanua T3OIl, ¢ kotopoil mpoM3BOAMTCA

COrjraCoBaHue.

IIpw BeI6OpE /., T3OI1 ma cormacoBanus ¢ MT3 cmexHbIx Jlunuii (B ceTu ¢

W30JMPOBAaHHON HEHTpanblo) pacdeTHBIH TOK OOpaTHOM IOCIeNOBATENEHOCTH
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ONPENCTACTCA IO BRIPANKKCHHUIO!

l
I pacy = —Cj'/%m > (B3.11)

e Iy — TOK cpabateiBanmst MT3, ¢ KOTOPOI MPOU3BOAMTCS COTIIACOBAHHE.

ITpumeuanme: Bee TokH B pacyeTax MpHBEICHH! K Hanpshkenuo HHL

B3.2.3 Brigepxxn Bpemenu T3OIT:

Jna  Bemonnerna  jedicteus T30 HH  tpamcdopmaropa ¢ aByms
BBIZIEPKKAMH BPEMEHHM, MOTYT OBITH HCIONB30BaHbI aBe crynend MT3: 46-1 (I>) u
JOMOJHUTENLHO — 46-2 (I>>), ¢ HAEHTHYHBIMHU YCTABKAMH MO TOKY CpabaThIBAHMA, C

JNEUCTBHUECM HA:

b3.2.3.10rxmodenne CeKUHOHHOTO BBHIKIFOYATENA (TMPH COOTBETCTBYIOMIEH

cxeme PY) Ha cropone HH Ttpancdopmatopa:

46 - I(T) = Tca.nPE)I + Lonn (B3.12)

tae T app; — BbLACPKKA BpeMeHH MT3, ¢ k0TOpOi mpoH3BOANTCA COINIacOBaHHE
(xak npasmto — (0,4 + 0,5) c);

Tyun =(03 = 0,4) ¢ — BpeM 3araca (CTYIEHb CEJICKTUBHOCTH).

B3.2.3.2 Orxmouenne Beoga HH tparchopmaropa u myck YPOB HH:
46 - 21 -1)=46 (1) + T, (B3.13)

B3.2.4 Bsox napameTpos cpabaTbiBaHus YCTPOMCTBA:

Veraska no Toky T30IT HH BBomutes mo aapecam 4002/4004 (12> / 12>>) B
JIAAna3oHax:

— ot Iy =1A: (0,10 +30,00) A;(e0),

— ot Ty =5A: (0,50 +15,00) A;(e0).
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Vcraska no Bpemenn cpabarbisanns T30I1 HH 46-1 (T) BBoauTes mo ampecy
4003 (T 12>) B muanaszone (0,00 + 60,00)0;(00).
VYcraBka no Bpemenu cpabarsiBanms 130I1 HH 46-2 (T-1) sBomurcs mo

anpecy 4005 (T 12>>) s muanasone (0,00 + 60,00)c;(x0).

IosicHenne: [Ipy HEOOXOAUMOCTH YMEHBIIEHUS BPEMEHU IEUCTBHUS 3alUT HA
cropore HH (u BrIcunx ypoBHe#t Hampspkerus) Tpancdopmaropa, neiicrsue MT3 Ha
pasgenenne umH HH (orxmouermne CB), KOTOpOe aKTyanbHO TOJNBKO B PEMOHTHBIX
pexumax PY HH (umpu BeIBOAE ORHOTO M3 ABYX MHTAKOIIKX TPaHC(HOPMATOPOB)
MOXET OBITh WCKIIOUeHO. [lpm 3TOM cleayer JOMyCTHTh BO3MOXKHOCTB
HECEJIEKTHBHOIO (OJHOBPEMEHHOT0) AeicTBUs 3amuT CEKIMOHHOTO BHIKITIOYATENA H
ocTasmerocs B pabore TpaHchopmaroproro Beoaa ceknmu HH npu BHemmux K3,

KOTOpO€ NOKHO UCIPaBIAThCS nocieayoumm AlIB Beoaa.

B3.2.5 TIlposepka uyBctBurensroctd T30IT HH tpancdopmaropa.

Kosddummenr uayscrBurensuoctu  (K,) T3OI Ha cropone HH

TparcdopMaTopa ONpenesnsieTcs MPy BHENTHUX MeTaunueckux K3 1o BRIpaKeHHIO:

K, = [KB.M}]H , (]5314)

rae iy uun — MWHEMAIBHEIR (IO PEeXXUMY) TOK OOpaTHOW MOC/IeIOBATEIBHOCTH B
MECTE yCTaHOBKH 3aiuThl npu K3 B AByX (hazax COOTBETCTBEHHO, HA IMIMHAX
WJIM B KOHLIE CMEKHBIX IIpUcoeAnHeH Mt Ha ctopone HH tpancdopmaropa;

I, — TOK cpabaTsIBaHuA 3aLHTHI.

b3.3 ANSI 27. 3amuTa MuHEMaabLHOro Hanpsikenust (3MH) Ha cropone
HH Ttpancdopmaropa

IIpumeuanne: Ilepsas crymenr 3MH HH moxer wucmonb3oBathes (npu
HeoOxoaumocTH) 114 nycka MT3 HH/BH tpanchopmaropa mo MHHHMATEHOMY
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HanpspKeHHIO (6€3 BBLACPIKKY BPEMEHN).

Bropas crymenr 3MH MoeT HCHONB30BaThCA (TMPH HEOOXOAMMOCTH) [UIA
mycka (¢ BBLAEPXKKOM BpemeHnn) oTkmodeHus Beona HH tpancdopmaropa B cxeme

ABP cekmuiit HH.

B3.3.1 IIpumensemoe ycrpoiicteo SIPROTEC: 7SJ62x (P3A HH)

Verpoiicteo 78J62x  (P3A HH) ucnonesyercst s peanm3anud QyHKIHH
oraensHoi 3MH HH tpancdopmaropo 110-220 kB Bo BCcex BapraHTaX UCIIOTHEHHS
3QIIWTHI.

OVHKIMA 3AIATEL OT MOHIKEHHS HAMPSKCHUS PEarnpyeT Ha CHIDKCHHE
HanpspxeHus B cetn HH.

[Tpu tpexdasznom momkmodenun TH 3amuTa mpu MOHWKEHHH HANPSHKCHAS
UCTIONMB3YeT OCHOBHYIO TapMOHHKY COCTAaBILIIOLICH NPAMOM MOCIEAOBATEIFHOCTH,
100 Kak BapHaHT BO3MOYKHO MWCIIOJIb30BAHHE HAWMCHBIICTO 3HAYCHHS W3 TpeX
JIMHEHHBIX HANPSOKCHUH.

[lpu mOOKIMIOYCHHHM TONBKO OXHO(DA3HOrO TpaHcdopMaTopa HATPSKCHHUA,
(dyHKIMEH HCHONB3yeTcsi OCHOBHAs TapMOHHMKA JHMHEHWHoro uiu  ¢asHOro
HAMPSDKCHUS, B 3aBHCHMOCTH OT THTIA TOAKITIOUCHHS.

3armura OT MOHMKCHHUS HAMpPSHKEHHUS WMEET JBE CTYNEHH MO HAPSIKEHHIO C
HE3aBHCHMBIMHM Bbllep)KKaMu Bpemenu (27-1 u 27-2).

Koadpumment Bo3BpaTa OpraHoB 3aIiuThl OT MOHMKCHUS HANPSHKCHUS MOXET
OBITH 3a/1aH JIOTIOIHUTEIIBHO.

[MTocrme ycTpaHeHHS BO3MYILICHHUS, T.€. KOTJa HATPSUKCHASA TOTHAMETCS BBIIIE
BEJTMYMHBI BO3BPATA, CTYIECHb BO3BPAIACTCS B HCXOTHOE COCTOSHHE,

OO6wwmit BBoa ¢ynkuuu 3MH ocywmectsusercss no aapecy 150 (27/59) —

Beeneno, u, nononuautensro, mo aapecy S101 (FCT 27) — BkirodeHo.

B3.3.2 TloporoBas BemwuwHa cpabaterBanms crymern 27-1 (U<) 3MH mna

nycka MT3 HH tparchopmaropa onpeaessieTcsi B COOTBETCTBUH € YKA3aHHBIM B

nm b1.6.4.
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Bb3.3.3 Iloporoas BenmuumHa cpabareiBanus crynenu 27-2 (U<<) SMH mna
mycka oTkmouenus Bsoma HH tpanchopmaropa B cxeme ABP cexumii HH

OIPENENAETCS OPUSHTUPOBOYHO 1O BHIPAKEHUIO:
27—2(U <<)_<_(0,25+O,4)~UHOM_HH, (B3.15)
e Upyonm — HOMUHAIBHOE pabodee Hanpspkenne cetu HH.

b3.3.4 Brigepxxku Bpemenu 3MH:

b3.3.4.1 [{eiicteue Ilepsoit crymenn 3MH ©a nyck MT3 HH/BH

TpaHchopMaTopa OCYIIECTBIAETCS 0€3 BRIAEPIKKA BPEMEHH:
27-1T)=0 c. (53.16)
B3.3.4.2 Beinepkka Bpemenn — Bropoit crymernm 3MH (MakcumanbHas

BeNMYMHA) Ha OTKIIOYeHue Bbeikmouatens Bsoma HH  Tpancdopmatopa

ONPEACIACTCA 1O YCIIOBUAM

27_2(T):TP3,B + Doy (b3.17)
27 - 2(T) =limemmr + Zoans (B3.18)

rne  T,ppmur — BBLOCPKKa Bpemenu AIIB nuraromero mpucoemunenus BH, B
pesynbTaTe KOTOPOTO MOKET OBITh BOCCTAHOBJICHO pabouee HANPSKCHHWE HA
TpaHcdopmarope;

T,p — MaxCHUMalbHAs BbIJEP)KKA BPEMEHHM 3aIlUT, ACHCTBYIOMUX Ha
orwimouenne BBoga HH tpancdopmaropa ¢ 3anperom ABP;

Toam = (0,3 + 0,4) C — Bpewms 3anaca (CTyneHb CEelEeKTUBHOCTH ).

B3.3.5 Brox mapameTpoB cpabaThiBaHUS yCTPOUCTBA:
Vcraska no Hanpsoxermo 3MH-1 (U<) BBoauTes 1o agpecam:
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— Ilpun mopxmouennn Ha QasHoe HampsbkeHne — 5102 B guamasoHe
(10+210) B;

— Ilpn nogxmouennn Ha MexaydasHoe HampspbkeHHe — 5103 B auamasoHe
(10+210) B.

VYcraska no Hanpspxenuio 3MH-2 (U<<) BBoguTCA 110 aapecam:

— Ilpu momxmouennn Ha ¢a3noe Hanpsbkenue - 5110 B gmamasone
(10+210) B;

— Ilpu momkmrouenun Ha MexnaydasHoe HampsukeHue - S111 B mmanasone

(10:120)B.

VYcraska mo Bpemenu cpabarsisanus 3MH-1 BeommTesa no aapecy 5106 (T U<)

B tuanasore (0,00+100,00) c; (o)

VYcraska mo Bpemenu cpabarsiBanmss 3MH-2 BBoautea mo aapecy 5112 (T

U<<) B muanasone (0,00+100,00) c; (eo)

Koadpdunment Bosspara crymernun 27-1 sBomures no aapecy 5113A (DOUT
RATIO U<) B ananasone (1,01+ 3,00) o.e.

Koaddurment Bozspara crynenu 27-2 BBomutcs mno aapecy 5114A (DOUT
RATIO U<<) 5 muanazore (1,01+3,00) o.e.

b3.4 ANSI _49. TokoBas 3amura 0T _Ieperpy3sku __Ha _cropone HH

T[gancg]gopMaTona

]'[pnMeanue: 3aU_[I/ITa npeaHasHauCHa MOJIA CHUTHAJIM3allii TMPEBBILNICHHUSA TOKa

Harpy3ku B kaxmoii tase oomorkm HH tpanchopmartopa ¢ 3amaHHON BBIAEPKKOF
spemenu. IIpumensemoe yetpoiicteo SIPROTEC: 7SJ62x (P3A HH).

VYerpoticteo 7SJ62x  (P3A HH) ucmonb3yercs ais peanu3anuu (GyHKOAN
TOKOBOM 3amuTel oT neperpysku (T3I1) HH tpancdopmaropos 110 — 220 kB Bo Beex

BapHaHTaX WUCIOJIHCHUS 3allIHUTHI.
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OyHKIMS 3aMUTH UCIIONB3YET U3MEpeHHst (asHbIX TPaHCHOPMATOPOB TOKA B
siuelike BeIKIouaTens seoga HH tpanchopmaropa.

O6umit seoa ¢ynkumu T3 HH (49) ocymectsnserca mo aapecy 142 No
ambient temp (be3 okpyx. TemiL) u, mOmOIHHMTENbHO, MmO aapecy 4201 FCT49

(PEXKHM 49) — Alarm Only (Curnana ToJibko).

Bb3.4.2 Tok cpabareiBarmsa T3I1 HH BeiOupaeTcs Mo yCIOBHIO OTCTPOMKH OT

HOMMHAJIBHOTO TOKa TpaHc(opMaTropa Ha TaHHOH CTOpOHE!

K
49(1 >) = Iy 2 == Tyommn = L1 Tyommm » (B3.19)

B

rae Koo =1,05 — ko3ddumuent orcrpoiiku;

K, =0,95- kosddunuent Bozspara pene;

S .
Tipon = —2MHL___© — goMuHanbHblH TOK oOMoTkM wmu BBoga HH
"/g’UHOMHH
TpaHchopMaropa,

Spommn — HOMHHATBHAA Tpex(asHasd MOTHAA MOIIHOCTb OOMOTKH MIIH BBOJA
HH Tpancdopmaropa;
Upomin — HomuHanbHOe MexaydasHoe Hanpmkeane obmorkn HH

Tpanchopmaropa.

IIpumeuanne: Bee Toku B pacueTax npuBeaeHs! k Hanpsokennio CH.

b3.4.3 Brinepxka Bpemenn T3II ¢ aeiicrBueM Ha curHan (Ompemensiercs

HCXOAS U3 MECTHBIX YCIIOBHH SKCIUTYaTaluH):

49(7)= (10 + 20) c. (53.20)

Bb3.4.4 Bsox mapameTpoB cpadaTbiBaHUS yCTPOWCTBA.
Veraska no toky T3II HH BBommtTcs mo aapecy 4205 (I ALARM) B

UATA30HAX
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— s Ty = 1A (0,10 +4,00)A;(w0);

— st oy = 5A (0,50 +20,00)A;(0).

VYcraska mo Bpemenu cpabarsiBanusa T3I1 HH semonnsercs 8 CFC—noruke

YCTpOIiCTBa.

B3.5 ANSI S0BF. Buvrpenusin dyHknus pe3eppupoBanusi otkasa (YPOB)
BhIKJII0uUaTens Ha ctopoHe HH tpancdopmaTopa

IIpumeuanme: DyHKIUS PE3CPBHPOBAHMA MPH OTKAa3e BHIKITIOUATENS Ha
cropone HH tpancdopmaropa mpeaHasHaueHa i OTKIIOUEHHS TpaHchopMaTopa
TIpu TOBpeXAeHusX Ha mmHax PY wm B cetm HH um oTkaze B OTKIIOUEHHH

BBIKJTIOUATEIIA ACHCTBUEM 3aIIAT.

B3.5.1 TIIpumensemoe ycrpoiicteo SIPROTEC: 7SJ62x (P3A HH).

Yerpoticteo 7SJ62x (P3A HH) wmcmonme3yercs it peamu3anud (GyHKUHA
YPOB HH Tpancdopmatopos 110-220 kB Bo Bcex BapHaHTaX HCHONHEHHUS 3aLIUTHI.

Jleiicteue YPOB Ha oTkimoueHue TpaHchopMaropa OCYHIECTBIETCS MPH
nycke oOT 3amuT BeIKmodatens HH Tpancdopmaropa ¢ koHTponeM Hamudws
MHHHMAJILHOT'O TOKA B €70 LIEMH U BHIJICPIKKOH BPEMEHH.

O6uwmwmii BBog ¢yHkuun YPOB HH Ttpanchopmaropa OCymIECTBISIETCS 110
anpecy 170 (SOBF) — Beeneno/Breneno ¢ 310>, n nononuutensHo mo aapecy 7001
(FCT 50BF) — Bkiiroueno.

Kpome Toro, mMoxer ObITh BBEIEH KOHTPOJb MOJOKCHHS BHIKIIOYATENS IO

aapecy 7004 (Chk BRK CONTACT) — BxiroueHo.

B3.5.2 Tloporosoe 3HaueHue Toka cpabarsiBanus SOBF (I>BF) — ycraska
HHTETPHPOBAHHOTO KOHTPOJA TOKA, OTHOCSINAACS KO BCEM TpeM pazaM, HIH TOKaM
HecuMMeTpuuHbIX K3 (KOHTPOIIb TOKOB HYJIEBOM/00PATHOM MOCIIEA0BATENLHOCTH).

Pexomennyerca ycraBka mo Toky Ha 10% HWke MHHMMAJIBHOTO TOKA
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MOBPEXJICHAA, mUpH koTopoM YPOB gnomken pabGorarb. 3HaueHue TOKa
cpabaTbiBaHUA HE MOIDKHO OBITH 3aJ@HO CJIMIIKOM HHU3KHM, HHAUYE, B YCIOBHSIX
OTKITIOYEHHS OYEHb BEICOKOTO TOKA, IIEPEXOMHbIN NpoIiece BO BTOPHUHBIX merstx TT

MOXET NIPHBECTH K YBEIHYEHHIO BpeMeHH Bo3Bpata YPOB, Takum 06pazom:

SOBF(I > BF) < lmmmi _gq. ) A (B3.21)

9
e  lpy\yy — MEHAMAIBHBIH TOK, MIPOTEKAIOIINI B MECTE MOAKTIOYCHUS TOKOBBIX
nernerd Gyrkmmun YPOB npu K3 B 30He uyBCTBUTENFHOCTH 3aLIMT Ha CTOPOHE
HH rtpancdopmaropa, neiictByrommx Ha OTKmoueHHre BeiKmouatens HH ¢

nmyckoM YPOB;
K, =11 — xosdduunent uyscreurensHoctn YPOB.

B3.5.3 Briaepxka BpeMern YPOB noixHa yY4uTBIBaTh MAKCHMAITBHOE BPEMS
OTKIIIOYEHUS BBHIKITIOYATENA, BpEMsA BO3BpaTa OpraHa KOHTPOJA MPOTEKAHHA TOKA W
BpeMs 3allaca, KOTOPO€ YYHTHIBAET MOTPEIIHOCTh OPraHa BHIACPKKA BpemeHH. [1o
OIBITY 9KCIUTyaTanuy (M ¢ ydetoM npueencaroro B m. b1.8.3) Beiaepxka BpeMeHH

Ha OTKJIOUYeHHE TparcdopmaTopa (Ha BCEX CTOPOHAX) MPUHUMAETCA:

50BF(T)=(0,25+03) c. (53.22)

B3.5.4 Bsox mapamerpoB cpabaThIBaHHs yCTPOHCTBA:
YcTaBka KOHTPOJIA MPOTeKaHus Toka ¢a3 yepe3 Beikmoyarenp a1 YPOB HH
BBOAMTCA MO anpecy 7006 (1> BF) B nnamasonax:

— s [ =1A: (0,05+20,00) A,
— gt Iy =5A: (0,25+100,00) A.
YceraBka  JOTOJHUTENBHOTO  KOHTPOJIA  IPOTEKAaHWS  TOKa  HYJIECBOU

TOCIICA0BATEBHOCTH Yepes BhKiTiouaTesb L1t YPOB HH BBoautces no agpecy 7007

(IE> BF) B nuanasoHax:
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— mna Ly =1A: (0,05+20,00) A;
— mna Ly = 5A: (0,25+100,00) A.

VYcraBka mo BpemeHm cpabareiBarms YPOB HH BomuTea mo aapecy

7005 (TRIP-Timer) B smanazone (0,00 +60,00) ¢;(c0).

B3.6 ANSI 64. 3ammTa o1 3amMbikanus Ha 3emuo B cetn HH Tpancdopmartopa
(KonTpoab uzoasiuum)

IIpumeuanne: OyHKUMA KOHTPONSA W3ONALMH, TPEIACTABIAET coOOi oprax

MaKCHMAJIbHOTO HAaNPsDKCHHS HYJIEBOHM IMOCIIENOBATENIBHOCTH YCTPOHCTBA 3alllHTHI,
noakmoueHHoro k nemsaM TH ra cropore HH, nmeiicTByromuii Ha CUrHAN ¢ 3a0aHHOlM
BBIZICP)KKOH BPEMEHH TIpH OAHO(A3HBIX 3aMBIKAHHAX «HA 3eMITIO» B ceti HH.

Bb4.3.1 Ilpumensemoe ycrpoiictso SIPROTEC: 7SJ62x (P3A HH).

VYerpoticteo 7SJ62x (P3A HH).mcmonesyercs uisl peanusaliu  (yHKIHH
Kontponss wmsomsiumu  (omHOodasHble 3amblkaHus Ha 3emim0) B cetw HH
Tparcdopmaropos 110-220 kB Bo BCcex BapuaHTaX UCTIOHCHUS 3AITUTHI.

Jns  oaroii  memu B ycrpoiictBe  7SJ62x  mcmosb3dyercs  BYHKIUSA
YyBCTBHTEILHOI 3aIIUTHI OT 3aMBIKAHHHA HA 3€MJII0 B CETH C HM30JIMPOBAHHOI
HEUTpaJbio.

Opran HampsOKEHUA pearupyeT Ha HANpsDKEHUE HYJIEBOM MOCIEA0BATENbHOCTH

U, mm 3U,. JlonomHUTENbHO ONIpeAenderca mospexaeHHas (asa. Hanpsxenue
HYJeBOH mocrenoBarenbHOCTd [/, MOXKET OBbITh HENOCPEACTBEHHO MHOABEICHO K

YCTPOHCTIBY, WM B YCTPOHCTBE MOXKET OBITh PACCUHTAHO PE3YJIbTHPYIOLIEE

Hanpspierue 30U, 1o TpeM (a3HeIM HanpskeHusM. B mocnenHeM ciydae, k 0OMOTKe

TH, coenmueHHOW B 3BE3Ay C 3a3¢MIICHHON HEHTPATbHOH TOUKO, MOJKHEI OBITH
NIOAKTIOUEHB! TPU BXOJa Hanpsukenus. HanpsbxkeHuwe HyneBol mocnenoBarelIbHOCTH

PaCCUYUTBIBACTCA 110 BRIPAXKCHHIO!:

3U,=U,+U, +U, (cyMMa BEeKTOPHbIX BE&JIHYHH).
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Ecmm Kk yCTpOHCTBY MHOAKIIOYEHB TOJBKO IJHHCHHBIC HAMPSKCHUS, TO
paccuuTarh HAIPSYKCHUE HYJIEBOH MOCIeI0BATEITHHOCTH HEBO3MOXKHO.

BrIOpaHHEIH BapHaHT MOJKIIOYEHHS LENEH HANPHKEHHS K M3MEPHTETBHEIM
BXOJ[AM YCTPOMCTBA 3aluThl ycTaHapnusaetrca mo anapecy 213 VT Connect. 3ph
(Monx. 3® TH) u3 yka3aHHBIX HHXKE!

— Van, Vbn, Vcen,

— Vab, Vbe, VGnd.

Jna paccunThIBa€MOM BENMWYMHEI HampskeHUA 3U, JOMKHO OBITH yKa3aHO
coorHomenne Vph / Vdelta (Udp/Urpeyr.) no agpecy 206A (Vph / Vdelta) B
JMana3oHe (1,00+ 3,00) o.e.

Ecnu HanpsokeHue HyJEBOM MOCHEIOBATEIBHOCTH MOJBOJUTCS K YCTPOWCTBY
HETIOCPE/ICTBCHHO, TO HA HeTO He BiusAeT napamerp 206 (Vph / Vdelta).

OOmwmii BBoA ¢yHKimH UyBCTBHTEJBLHON 3aUTHI OT 3aMbIKAHHH HA
3emumi0 Ha cropoHe HH Ttpancdopmaropa ocymectsisercs o aapecy 131 (Sens.
Gnd Fault) - Definite Time u nononautensro mo aapecy 3101 (Sens. Gnd Fault.) -

Alarm Only (Tonsko Ha curHam).

B4.3.2 VYcraBka HampsokeHHs — HYJICBOM — MOCIEAOBATENIBHOCTH — TPH
O0HAapy)XeHWHM 3aMBIKAHWS HA 3eMJII0 OJIS CeTell ¢ M30JIMPOBAHHOW HEWTPAIBIO

OOBIYHO OIPEIENIACTCA BeTMUMHOM!!
64(3U, >)=15 B. (B3.23)

Bb4.3.3 Brimaua cooGiuenus (curHaiga) o0 OOHApYKEHHUM 3aMblKaHHA Ha
3EMIII0 B CCTH OCYLIECTBIIACTCSA C 3aJAHHOM BBIACPIKKONM BpeMeHH (Ompeaensercs

HCXOASA U3 MECTHHIX YCIOBHI 3KCIUTyaTaIllH);
64(1')=(10+20) c. (B3.24)

Bb4.3.4 Ompenenenne noBpexaeHHON Da3pl MPH 3aMBIKAHUN Ha 3EMITIO
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[Tocne ompeneneHUs HANPSDKCHUS HYJIEBOH MOCIEAOBATEIBHOCTH, €CIIH
U3MEPSIOTCS OTAENBHO TpH (ha3HBIX HampspkeHWs: or oOMotku TH, coenuHeHHOi B
3Be3[Ay ¢ 3a3EMIICHHOW HEHUTpaNIbHOM TOUYKOW, BO3MOXHO ompenencHue ¢asbl,
3aMKHYTOW Ha 36MJIIO 110 KPHTEPHIO:

— 3HAUCHHE HANPSHKCHHS B 3aMKHYTOH Ha 3eMIIO (ha3e MEHBIIE 33JaBaeMOT0

3HadeHua no azapecy 3106 VPH MIN (Up MHH), npu ycnoBuu, uTo
ocTabHEIC (ha3HBIE HANPSKCHHS BHINIE 33/[aBAaCMOT0 3HAYECHHS 1O aJpecy

3107 VPH MAX (Up MAKC).

b4.3.5 Bsox mapamerpos cpabaTbIBaHHS yCTPOHCTBA:

B 3aBucmMocTH OT BapHaHTa MOIKITIOYCHHS LCTCH HaNpsUKeHHA (TTapaMeTphl
213 u 206) mnampskenue cpabarbiBanus opraHa KM ycranaBnuBaercs 1o
COOTBETCTBYIOLIEMY aIpeCy:

— TIpu npamom m3mepernn UQ - 3108 (Uen>) B muamnasone (1,8 + 200,0) B.

— Mpu pacuere U0 - 3110 (3U0>) B muanasone (10,0 +225,0) B.

[TonHoe Bpems AEHCTBHA COCTOMT M3 BPEMEHH W3MEPEHUS HANPSOKEHUS
HYJIEBOM MOCIICIOBATSIBHOCTH (OKOIO 60 MC) W 3aJaHHOTO BPEMEHH 3a/ICPXKKH
mycka mo aapecy 3111 (T- Pickup Uen/3U0) B quanazone (0,04 + 320,00) c;(OO).

VYcragka 3106 VPH MIN (Up MHUH) nomxaa OBITh 3aJaHa MEHBIIE
MHHHAMAILHO BO3MOXKHOTO paboduero Hampsukenus asa-semis. OGBIYHO yCTaBKa IO

JAaHHOMY aapecy cocrtasiaeT 40 B.

Veraska 3107 VPH MAX (Up MAKC) nomxha 681Th 6071bIe MAKCHMATBEHO
BO3MOXHOTO pabouero HanpsukeHHs (asza-3eMis, HO MeEHbIIEe MHHHMAIBHO

BO3MOXHOTO padouero HanmpsokeHus (asza-dasza. [t Uyqy, =100 B ycraBka 06p1uHO

cocTasjsieT npumepHo 75 B.
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B3.7 ANSI 59(U2). 3ammra 0T NOBbIMIEHHS HANPSUKEHHS] 00paTHOI
nocjenosareabHocTi B cetu HH Tpancdopmaropa (610xHpoBanue 3alMThl 0T
3aMBIKAHHI HA 3eMJII0)

B3.7.1 IIpumensemoe ycrpoiicteo SIPROTEC: 7SJ62x (P3A HH)
Ilpu Ttpexdasnom moakmouenuun TH mo aapecy 614 U>(>) Paé Ben moxnO
COOOIUTh YCTPOHCTBY, YTO cocTaBAomas oOpaTHol mnociaexoBareabHocTn U2
JIOIDKHA OLICHHWBAThCA B KAYeCTBE W3MEPEHHOro 3HayeHHs (pyHKOWEH 3ammuTH OT
nopbieHus  HampsokeHHs.  CocTtapmomas  oOpaTHOHW — IOCIEIOBATEIbHOCTH
¢ukcHpyeT HECHMMETPHYHBIC HANPSKCHHS, OHA TAaKe MOXET ObITh HUCIIOIb30BaHA
Juts BeITostHEHN MT3 ¢ BBIIEPIKKOif BpEMEHH C IMYCKOM IO HANIPSKCHHIO.

Hcmonp3yeTcss onHa (mepBasi) cTyneHb 0e3 BBIIEPKKH BPEMEHH, NPH MyCKe
KOTOPO#t MPOU3BOANTCS OJIOKMPOBAHKME 3aIMTHL OT 3aMbIKaHMi HA 3emMinto B cetn HH
(ANSI 64), ¢ 1esb0 NpeJOTBPAIEHMS €€ U3JMLIHETO AeHCTBHA PH OOpBIBax Lenei

HanpspkeHus. JleficTeuie cTymeHn BemonHAeTe ¢ moMotpio CFC-moruku.
b3.7.2 YcraBka  HampsxkeHUs ~— oOpaTHOH  TOCIIEOBATENBHOCTH  NpH
obuapyxennn K3 B ceru HH, nmubo HECHMMETpHYHOM OOpBIBE IETIEH HAPSIKCHUS
OOBIYHO OIPEIeNIAETCS BETUIMHOMN!
59(U2>)=5+10B, (B3.25)
VYcrapka HampsskeHHs OOpaTHOM ITOCIENOBATEIFHOCTH 3aJaéTcs 10 afpecy

5015 U2 B guanazone (2,0 +150,0) B.

B3.7.3 YcraBka o BpeMeHH ONPEeASIISIETCS BEITHIHHOM:

59T >)=0 cex. (53.26)
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VYcraBka no Bpemenu 3aaaércs no aapecy 5004 T> B quamazone (0 +100,0) c;

().

b3.8 ANSI 79. YcTpoiicTBO aBTOMATHYECKOIr0 NOBTOPHOI'0 BKJIIOUYEHHS

BoikaouatTeasi HH tpancdopmartopa

IIpumeuanne: VYctpoiicteo AlIB seikmouarens HH tpanchopmaropa
MIPEIHA3HAYEHO A BOCCTAHOBJICHHS Pabodero HampsHKEHHS TMOCIe aBapUtHOTrO
OTKJTIOUEHUS BHIKITFOUaTesns Boaa ceximm HH tpancdopmaropa npu nmoBpexacHASX

Ha mmHAxX PY wiu B cetn HH.

b3.8.1 Ilpumensemoe ycrpoiictso SIPROTEC: 7SJ62 (P3A HH)

VYerpoiicto 7SJ62 (P3A HH) ucnonbssyercs misa peanuzauuu ¢pyHkuun AIIB
HH tpancdopmaropos 110-220 kB Bo Bcex BapuaHTax MCIOTHEHHS 3aLUTHI.

Jleiicteie AIIB Ha BrIIOWeHHe BBIKIIOUaTells Ha cropoHe HH
TpaHchopMaropa oCymiecTsiaseTcsa o ¢Gakrty cpabaThiBaHHH 33aJaHHBIX 3amuT (MT3
u T30I1 HH) na orkmouenue u myck AlIB yka3aHHOTo BBHIKIIOUATENA, ¢ KOHTPOJIEM
(MpoBepKoii) ero OTKIIOYCHHS W3 BKIIIOYEHHOTO COCTOSHHS, TOTOBHOCTBIO K
BKJTIOUCHHIO W C 33JTAHHOH BbIIEp)kKoit Bpemenu (Bpems mukiia ATIB).

Kax mpaBmmo, mns mmH PY HH ocymectBasercs oaHokpatHoe AIIB
(6MMHCTBEHHBIA IMKJI TIOBTOPHOTO BKIIIOYEHHA) TOC/IE KOTOpPOro (B Ciydasx
ycroiunBoro K3) npou3Boauress OKOHYATENBHOE OTKIIIOYCHHE BBIKITIOYATENA.

3anper (muHamwueckmii) aedictBus  AlIB  mpomsBogures B chmydasx
OTKJTIOYEHHsT TpaHcdopmaTopa NeiCTBHEM pE3epBHBIX 3amMT (YK€ TOCHe MycKa
AIIB, ecnu HE MPOKM30IILIO BO3BPATA 3ALIUTHI B HICXOHOE COCTOSIHHE)

O6mmit BBox ¢ynkumu AIIB HH Tpancdopmaropa ocymiecTsisercs 1o
anpecy 171 (79 Auto Recl.) — Beaeno, u nononaurensno no aapecy 7101 (FCT

79) — BkinroueHo.
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b3.8.2 Bpems cpabaTbiBaHHS WIM JJIWTEIBHOCTE OECTOKOBOH  TMay3sl
onHokpataoro TAIIB momxHO OBITH GOJIBLIIC BPEeMEHM MOMHOrO OTKIroueHhsA K3 u
BPEMEHH JICHOHU3AMHU cpelbl B MecTe K3 mocsie moMHOTo ero OTKIIOYCHHS.

Bpewms TAIIB onpezaenseTcs N0 CIEAYIOMEMY BEIPKESHHIO:

T oame 21 + 15 + Do (53.27)

rne 1 }1 — BpeMA JeHOHHU3alUHU cpeabl B MecTe K3, 3HaueHre KOTOPOro 3aBUCHUT OT

METCOPOJIOTHUCCKUX YCHOBHfI, SHAUCHHUA H IJINTCIIBHOCTH IIPOTCKAHHUA TOKa

K3, or pabouero mampspkeHus u ap. s cereii 6 —35 kB opuentupoBouHoe
Cpe/IHEE 3HAYCHUE MOKET GBITh MpHHATO 1)) = 02+03) c;

7, — BpeMs OTKIIIOYEHHS BBIKIIOYATEIS, KOTOPOE B 3aBHCHMOCTH OT THIA
BEIKITIOUaTe s (00BIUHO HaxomuTes B ipeaenax 0,1 ¢);

ITo ombITy sSKcrutyararuu, Beiepkka BpeMeHH AIIB muH PY Moxer OHITH

3a7aHa B IPeaeIax:

T, u =(1+15) c. (B3.28)

ITpu pacuere ycraBok AIIB Hepeako clieayeT yuuThiBaTh, yTO Harpy3ka PY Ha
cropore HH tpancdopmaropa, comepikamas MOLIHBIE CHHXPOHHbBIE 3JIEKTPOIBHU-
raTeny ¥ KOMIIEHCATOPEI, MOXKET BIHATH (MPOAOIDKATEABHO) HA OATUTKY K3,

Jna ucxmodeHus noanutku Mecra K3 Ha HOACTAHIMAX C CHHXPOHHBIMHU
SNIEKTPOABUTATEAMU CIIEAYET YCTAHABIWBATh 3ALIUTY OT MOHMKEHHS YACTOTHI C
MUHUMAJIbHO BO3MOXXHOM BBIAECPKKONW BpPEMEHHM, NEHCTBYIOLIYIO HAa OTKIIOUEHUE
CHHXPOHHOrO snekrpojsurarend. [lpm srom mra  AIIB  Beikmouarens HH
TpaHcdopMaTopa, MUTAIOIIETO MIHHBI ¢ CHHXPOHHBIM IBUTATENIEM, PEKOMEHIYETCS
OCYIIECTBIATh KOHTPOJIb OTCYTCTBUS HANpPsDKEHHSI Ha IOHHAX (C  MMOMOLIBIO
jpononnutenpsHoii CFC — norukm), a B pacuere Bpemenu jaeiicteusi AIIB cremyer

YUYHTBLIBATH BPECMA CpaGaTI)IBaHI/Iﬁ 3alMUTEI OT IMOHH)XCHHUA 4YaCTOThI.

1 AlIB =

T, 2T+ Ty + 15 + Ty (B3.29)
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rae I,y — MakCHMajbHOE BpeMs cpabaThiBaHKsA 3aLIUTHI OT MOHHKCHHS JACTOTEL.

Hanpsokerne cpaGaThiBaHHS KOHTPOJS OTCYTCTBHSI HANPsDKEHHA HAa IMHMHAX

cnenyer 3aasats B penenax (0,3+0,6)-Uyoy -

B3.8.3 Bson mapamerpos cpabaTeIBaHMSA yCTPOHCTBA:

Yucito monbITOK TIOBTOPHOTO BriOUeHus (1ukioB ATIB) ycranaBauBaeTcs 1o
anpecam 7135/7136 (OF RECL. GND/OF RECL. PH) s nuanasoue (0 +9)muxros.

Bpemsa OecrokoBo#t may3sl (l-oe AIIB) ycramaBmmBaercs Mo ajpecam

7127/7128 (DEADTIME 1:PH /DEADTIME 1:G) B mzamazose (0,01+320,00) c.

B3.8.4 Kpowme Toro, g ¢pyakmmm AIIB, nomKHBI OBITH 33TaHBI CICAYIOIICS
OCHOBHBIE TIapaMeTphl, OmpenessieMbie (B OCHOBHOM) YCAOBMAMM SKCIUTyaTallvH,
TaKue Kak:

- ImuTenbHOCTh OIOKUPOBKY mpu pydHoM BKiroueHun ([Tapamerp 7103).

- Bpems 3anpera u nunamuueckas onokuposka (Ilapamerp 7105).

- KonTpoms Beikmouarens ([lapamerp 7113).

- Bpems xonTpona cocrosnus Beikmodarend ([Tapamerp 71185).

- Bpems koHTpons oTkaza Bermodatens ([Tapamerp 7114).

- Bpewms neiicteus (Ilapamerp 7117).

- 3agepxkka mycka 6ecrokopoii may3ssi (ITapamerp 7118).

- KomaHza BKITIOUEHHSA: HeTlocpeACTBEHHO/0T ynipasnenus ([lapamerp 7137).

- ITyck u 61oxuposka AIIB ot cryneneii 3amuts! (ITapamerpst ¢ 7150 o 7167).
- Ynpaenenue ¢ynkimamu 3ammrer ot IHKIOB ATIB (ITapamerpst 7200-7211, a
Takxe 7248 u 7249).

- biokuposka nipu Tpexdasubix K3 (ITapametp 7165).

BpiGop yka3aHHBIX BBIIIE MApaMETPOB OCYMIECTBIAETCA B COOTBETCTBHH C

PEKOMEHAAMAMI PyKOBOACTBA 11O SKCIUTY ATAIHH.
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IIpunoxenune B

Ta6auua Bl - Bei6op MII ycrpoiicre P3A cepuu SIPROTEC (Siemens AG) anst
NMOHHKAIOLIET0 TPEX00MOTOYHOTO0 TPaHcpopmaropa 110 — 220 kB
(pexomMeHayeMble BAPHAHTDI)

®yuxuud P3A Pexomenayembie
Hanmenopanme O6o3nauenne | ycrpoiicrsa P3A Tpumeuanns
$yuxuun SIPROTEC
yukuun (ANSI)
P3A cropone BH TP
7UT612 npumenserca pnsa 3T
TpexobmorouHoro TP Ges
3T 87T, 87N 7UT61x/63x nojakmodeHusi Ha cropone CH
i HH (unu nsyxo6motoynoro
TP 6e3 pacmenneHns 0OMOTOK).
DyHKIUST TPUMEHSETCS TOJIBKO
30 BH 87B 7UT613/63x misa TP ¢ 2-Mst BBIKJIIOUYATEISIMHA
Ha cropone BH.
DyHKIMST TPUMEHSAETCS TOJBKO
U1t MOIIHBIX TP c
130 HH 87B TUT61x TOKOOTPAaHHIMBAIOIUM
peakTopoM  W/WIH  Pa3BHTOM
cxeMoii omuHoBkH ctopoHsl HH
DyHKUUsA MOJKET
- HCIOJIb30BaThCsl B YCTPOMCTBAX
T3HII BH TP SON Z%?éi‘ 64 7SJ62x-64x (P3A yBLp) n/unn
7UT613 (A3T).
7SJ62x-64x/ Kowmmnekt P3A BH.
MT3 BHTP S0 7UT61x/63x
78J62x-64x/ Kowmmnekr P3A BH.
T30I1 BH TP 46 TUT61x/63x
®yHKLUUA  OpUMEHSETCS  AJit
KaXJ0ro BeIKmovarens TP.
Jnsa TP nonkmoueHnHoro yepes 1
TUT61x/63x BBIKJIFOUYATEJb UCTIOJIB3YeTCs
yCTpPOIHCTBO 7UT61x/63x
YPOB BH TP 50BF {7651\;5';66/ (I3T/I30), i 75852
(A3M).
Jnsa TP, mopximoueHHOTO uepes
2 BBIKJIIOUATENST HCMOJIB3YIOTCS
yctpoiictea 6MD66 (Yup.B).
7SJ62x-64x/ Kommnexr P3A BH.
T3 neperpys. BH | 49 7UT61x/63x
3MH BH 27 7SJ62x-64x QyHKUWL  me  sBiserca
o0s13aTenpHOM.
P3A na cropone CH TP
7SJ62x-64x/ Kommnexr P3A CH.
MT3 CH S0 7UT61x/63x
T30 CH 46 7SJ62x-64x/ Kowmmuexr P3A CH.
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®ynkunn P3A Pexomennyembie
HanMeHoBAHIE O6o3nauenne | yerpoiictBa P3A Tpumeuanns
ysxuuu SIPROTEC
byHxnHn (ANSI)

7UT61x/63x

7SJ62x-64x/ Kommuexr P3A CH.
T3 neperpys. CH |49 TUT61x/63x
3MH CH 27 7SJ62x-64x Kommuexr P3A CH.
KH CH 64 7SJ62x-64x Kommuext P3A CH.
AIIB CH 79 77SJ62x-64x Kommnexr P3A CH.

P3A ua cropone HH TP

MT3 HH 50 7SJ62x Kommnext P3A HH.
T30I1 HH 46 78J62x Kommnext P3A HH.
3MH HH 27 78J62x Kommnnext P3A HH.
YPOB HH 50BF 78J62x Kommiexr P3A HH.
T3 neperpys. HH | 49 78J62x Kommnexr P3A HH.
KN HH 64 78J62x Kommuext P3A HH.
AIIB HH 79 78J62x Kommiexr P3A HH.

O6mue npumMeyaHmsi:
®yuxkuun ER, FR, MV ucnonb3yrores B kaxxaoMm ycrpoiictse P3A.
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Ipuaoxenune I'

Tabuubl BHIOOPA MapaMeTPoOB CPadaTHIBAHASI MUKPONPOLIECCOPHBIX

yerpoiicte P3A cepun SIPROTEC (Siemens AG), ajist mOHHKAIOIIAX

TPexoOMOTO4YHbIX TpaHcopmaTopos Hanpsikenuem BH 110 - 220 B

Ipumeuanus

1) ITapamerTp 10 YMOTHAHHIO.

2) Maunste Cucremsl, napamerp [Ipucoenuuenus.

3) PexoMeHyemble napamerpsl.

4) Vcronp3oBaHue ONpenesseTcs pacnpeneieHneM GyHKIuii B yCTPONHCTBAX 3aLIUTHL.

5) @YHKIMS HEe PacCMaTPHBAETCSL

PaccunteiBaeMble, unu omnpemessieMble mapaMerpsl (yctaBkd) P3A B COOTBETCTBUM C

MeroauyeckuMu yKa3aHUAMY, yka3aHbl B rpade «Ycranoska» co cebiikoit Ha Ne mynkra MY,

Ta6auua I'l — Yerpoiicteo 7UT613 (IIpoaonibHas TokoBas Aud3amura Tpancopmaropa)

aapec MapameTp | 3HaueHusn | Ycranoska | Hosicuenne
Kondurypauus ycrpoiicra (Device Configuration)
. Bseneno; 3)
103 Csﬁetltrllni ST(:E)}L Briseneno BeeneHo Hepeng;I:::Ke rpynm
ge Op (Enabled; Disabled) Y
3 phase 3)
Transformer, Bri6op 3amuImaecMoro
1 phase obbekra (3-x dasHbIi
. . K - 7 - 1-¢ Tp- T
105 Protection Object Transformer, 3-x ¢a3HbIH TP- Tp-TOp, 1-¢ Tp-TOp, T,
Autotransformer, TOP reHep/IBUTaTe b,
Generator/Motor, 3-x ¢. wuHbL,
3 phase Busbar, 1 ¢. umnbr)
1 phase Busbar
87 Differential Beeneno; 1 Oyukuus udd.
112 Protection Briseneno BBeneno 3aIIUThI
(Enabled; Disabled) (BKJI/OTKJI)
Beeaeno; 3 | 3am. ot K3 na semmro
113 REF PROT. BriBeneno Beeneno C OrpaHUYEHHOH
(Enabled; Disabled) 30HOU
Boegero, "] yaemmaemne yeram
117 Cold Load Pickup BriBeneHo BeriBeneHO y MT3 5 C.]'I(}),BI/ISIX
(Enabled; Disabled) y
TMOBBILIEHNS TOKA IPU
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Taéauuna I'l — Yerpoiicreo 7UT613 (IIponoabnas TokoBas aud3amura Tpancpopmaropa)

aapec IMapameTp 3uavenus Yceranoska Ioscunenue
OTCYTCTBHMHU Harpy3KH
Disabled; 1
Definite Time only;
Time Overcurrent
Curve IEC; Time MaxcumajbHas
Overcurrent Curve; TOKOBAs 3aLIUTa C
120 30751 ANSI; User Brisenero BBIZIEPKKOH BpeMeHH,
Defined Pickup bazuas.
Curve; User
Defined Pickup
and; Reset Curve
Disabled; Definite n
Time only; Time
Overcurrent Curve
1IEC; Time MaxkcuMaabHast
Overcurrent Curve, TOKOBAsI 3aIUTa
122 50N/SIN ANSL User Beiseneno ————
Defined Pickup HOCJIeA0BATEIbHOCTH.
Curve, User
Defined Pickup
and, Reset Curve
Disabled, 1
Definite Time only,
Time Qvercurrent
Curve IEC, Time MakcumMasbHast
124 50G/51G Overcurrent Curve, Hesapucumast TOKOBas 3a1.uma c
ANSI, User BBIZIEP’KKOH BPEMEHH,
Defined Pickup 3eMIISTHASL.
Curve, User
Defined Pickup
and, Reset Curve
B ) n MakcuManbHast
BEJIEHO;
127 DMT 1Phase BriBeneHO BriBeneHo TokoBas satmura ¢
(Enabled; Disabled) BBUICPIKOK BPOMEHH,
onHodazHas
Disabled, 1
Unbalance Load Dgﬁnite Time only, N
. Time Overcurrent BamuTa 06paTHOi
140 (Negative . BriBeneHO
Curve IEC, Time MOCIEA0BATENbHOCTH
Sequence)
Overcurrent Curve,
ANSI
1 3amura oT
TEPMUIECKOI
49 Thermal Disabled, usipg a neperpysku MOK
142 . thermal replica BriBeneHO 60255-8 (BO3MOKHO
Overload Protection .
according IEC354 HCIIOJIb30BaHUE
TETJIOBOH
XapaKTePUCTHKU
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Ta6auua I'l — Yerpoiicrso 7UT613 (Ilpogoabnas ToxkoBas qud3amura rpancdopmaropa)

aapec MMapamerp 3navenus Ycranoska Moscuenne
IEC354)
. Beeneno; 4
(Enabled; Disabled) )
Disconnect BeeneHo; N
OTKITIOUEHHE TOYEK
180 measurment Briseneno BriBeneno 3MEDEHUST
location (Enabled; Disabled) P
Measured Values Baenero; 2 Konrpons
181 Supervision Boisenero Boenexo HU3MEPSIEMBIX BEJINIUH
P (Enabled; Disabled) P
. BeeneHo; 1)
186 E;(ltlenr;eﬁ)grllp Briseneno Briseneno BT:;E:‘;{SZ;:TM
(Enabled; Disabled)
. Bseneno;
187 E;(;c;r;all:):gp BriBeneHo BriBeneHo BTTHJK;}?{?:::QM
(Enabled; Disabled)
General Device Settings (O01uiue ycTaBku ycTpoiicTBa)
. Display T?.rgets on b CurHanmuzaiusi 0
Fault Display on every pickup; [PH KaXXIOM
201 LED/LCD Display Targets on | cpabaTeiBaHuE TOBP@MACHUM Ha
pay targ p LED/LCD
Trip only
1 Craprosoe
Start image Default image 1;. image 2} ' MpEACTaBICHUE
204 . image 3; image 4, image 1 6asoBoro
Display .
image 5 n300paxxeHus
ucrest
Power System Data 1 (lannble cucremsi 1)
Number of 1) KonuuecTso
211 connec'ged 23,45 3 HOMKJIFOYESHHbIX
Measuring HU3MEPHUTENBHBIX
Locations TpancopmaTopos
Number of assigned b fiiﬁ::gi?x
212 Measuring 2,3,4,5 3 P
. H3MepUTEIbHBIX
Locations
TpaHcdhopmaTopos
213 Number of Sides 2,3,4,5 3 | Koamuecrso cTopoH
Assignmentat 3 | gy niy gonp | s1M1, S2M2, V|, [IpweisKa npH
222 assig.Meas.Loc./ i i 3 mpuBsA3. U3MEPHUT.
. S3:M3 S3:M3
3 Sides TpaHc./ 3 CTOpOHax
not connected, 4
connected / not
- . assigned, ITpomexxyTouHsIi
251 Auxiliary CT IX1 is Side 1 earth; Cropora 1 Bxox 1o Toky IX1
used as . ’ 3a3€MIJIEHO
Side 2 earth; HCIIONB3YeTCs KaK
Side 3 earth;
Side 4 earth;
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Taoauna I'l — Yerpoiicreo 7UT613 (IpopoabHas TokoBast Audp3ammra Tpancopmaropa)

azpec

IlapameTp

3Hauenus

YcraHoBka

IosicHeHne

Measurement
location 1 earth;
Measurement
location 2 earth;
Measurement
location 3 earth;
Measurement
location 4 earth

252

Auxiliary CT IX2 is
used as

not connected;
connected / not
assigned,
Side 1 earth;
Side 2 earth;
Side 3 earth;
Side 4 earth;
Measurement
location 1 earth;
Measurement
location 2 earth;
Measurement
location 3 earth;
Measurement
location 4 earth

HE MOAKJIIOYCH

[TpomexxyTouHbIit
BXOZA MO TOKy 1X2
HCTIOJIb3YETCS KaK

not connected;

connected / not
assigned,
Side 1 earth;
Side 2 earth;
Side 3 earth;
Auxiliary CT IX3 is Side 4 earth; ITpomexyTo4HBIii
253 Measurement HE MOJKJIFOUEH BXOA 1o TOKy IX3
used as . )
location 1 earth; HCIIOJB3YETCsI KaK
Measurement
location 2 earth;
Measurement
location 3 earth;
Measurement
location 4 earth
Type of auxiliary .IA/SA current 1A/5A Tokospiii " Tun
255 input; sensitive MPOMEKYTOYHOTO
CTIX3 . BXOJI
current input BXoza no Toky IX3
50 I'm; 60 I'; I Homunanbnas
270 Rated Frequency 16,7 Ty 50T yacroTa
271 Phase Sequence 11312 ABC Yepenosanue a3
Unit of temperature | Degree Celsius; I'panycos 1y| Aueiika m3smepeHus
276 .
measurement Degree Fahrenheit Henbcust TEeMIepaTypshl
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Ta6anua I'l — Yerpoiicrso 7UT613 (TIpoaobHas ToxkoBas qud3ammura Tpancdopmaropa)

agpec IMapameTrp 3HavyeHus Ycranoska Ilosicnenne
2) Iepsuanoe
Rated Primary HOMHHAIIBHO®
i Voltage Side 1 0.4 .. 800,0kV HarnpsnDKEHHe
CTOpPOHBI 1
2) Homunanenas
Rated Apparent 020 . 5000.00 anmnaparHas
312 Power of Transf. ? MV A ’ MOLIHOCTb
Side 1 TpaHcdopmaropa
CTOpOHSI 1
313 Starpoint of Side 1 Solid Earthed, I'nyxo3asemiieH o) | Heiirpanb croponsr 1
is Isolated o SIBJISIETCS
o CoenuHeHue 0O6MOTKH
Transf. Winding |[Y (Wye); D (Delta); »
314 Connection Side 1 Z (Zig-Zag) Y (ssesna) Tpancopmatopa
CTOpPOHBI 1
2) IMepsuunoe
321 Rated anary 04 . 800,0KV HOMHHAJIbHO®
Voltage Side 2 HanpsHDKEHHE
CTOpOHBI 2
2) HomunaneHas
Rated Apparent 020  5000.00 anmaparHas
322 Power of Transf. ? MV A ’ MOIIHOCTh
Side 2 TpaHcdopmaTopa
CTOPOHBI 2
323 Starpoint of Side 2 Solid Earthed, Msomiposaro 2 Heiitpanb ctopons: 2
is Isolated SIBJISIETCSL
o Coenunenue 0OMOTKH
Transf. Winding | Y (Wye); D (Delta); »
324 Connection Side 2 Z (Zig-Zag) Y (sse3na) Tpanchopmatopa
CTOPOHBI 2
325 Vector Group 0;1,2;3;4,5,6,7, 0 2| Bexropnas rpymnma
Numeral of Side 2 8;9;10; 11 CTOpPOHBI 2
2) ITepBudnOE
331 Rated Primary 04  8000KkV HOMHHAJIbHOE
Voltage Side 3 o ’ HAaIpsHKEHUE
CTOpPOHBI 3
2) HomunansHas
Rated Apparent 0.20 . 5000.00 amnmaparHas
332 Power of Transf. ? MV A ’ MOLIHOCTb
Side 3 TpaHcdopmaropa
CTOPOHBI 3
333 Starpoint of Side 3 Solid Earthed; somuposario 2 Hefirpans cropoHs 3
is Isolated SIBJISIETCS
Transf. Winding | Y (Wye); D (Delta); D 2) | Coeppmente obmoTIH
334 Connection Side 3 Z (Zig-Zag) (TpeyroJibHuK) Tpancopmatopa
& CTOpPOHHI 3
335 Vector Group 0,1,2;3;4,5,6,7, 1 2)| Bexropnas rpymma
Numeral of Side 3 8;9;10; 11 CTOpPOHBI 3
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Ta6auua I'l — Yerpoiicreo 7UT613 (IlpoaoabHan TokoBas gudp3amura TpancopmaTopa)

agpec IlapameTp 3nauenus YcraHoBka HosncHenne
Side 1; Side 2; n
Side 3; Side 4;
Side 5,
auto-connected; not
413 REF PROT. AT assigned measuring Cropona 1 Orpannd 3emiL
location 3; not 3aI0UTa HA3HAY. IJIT
assigned measuring
location 4; not
assigned measuring
location$
Side 1; Side 2; 4
Side 3; Side 4;
Side 5; Measuring
location 1;
Measuring
Breaker Failure location 2; 3aiuTa OT OTKa3a
470 Protection assigned Measuring Cropona 1 BBIKJTFOUaTE IS
to location 3; NpHBs3aHa K
Measuring
location 4,
Measuring
location 5; External
switchgear 1
CT-Strpnt. Meas. 2)| Hetitpans TT Touku
511 Loc.1 in Dir. Of YES; NO u3M. 1 B HanpaBJIeHHH
Object o0ObekTa
CT Rated Primary 2) HoMuHanbHbIH
512 Current Meas. 1 .. 100000 A nepsruHbli Tok TT B
Loc. 1 W3M. TTOJIOXKeHuH 1
CT Rated condary 2) HoMuHanbHbII
513 Current Meas. 1A;5A BTOpUYHBIHA TOK TT
Loc. 1 TOYKHU M3M. 1
CT-Strpnt. Meas. 2| Hetitpans TT Touxu
521 Loc.2 in Dir. Of YES; NO u3M. 2 B HaNpaBJIeHUN
Object obbekTa
CT Rated Primary 2) HomuHambHbIH
522 Current Meas. 1 .. 100000 A nepBudHbIit ToK TT
Loc. 2 TOUYKH U3M. 2
CT Rated condary 2) HomuHasbHbIi#i
523 Current Meas. 1A;5A BTOPUYHBIHA TOK TT
Loc. 2 TOYKH U3M. 2
CT-Strpnt. Meas. 2| Heitrpans TT Touxu
531 Loc.3 in Dir. Of YES; NO u3M. 3 B HATIPABJICHUH
Object oObekTa
CT Rated Primary 2 HoMuHanbHbIit
532 Current Meas. 1 .. 100000 A nepBuuHbIit TOK TT
Loc.3 TOYKH U3M. 3
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Ta6aunua I'l — Yerpoiicrso 7UT613 (IlpoaoabHas ToKoBasi AH(p3amuTa Tpancopmartopa)

aapec IMapameTp 3navenus YcraHoBka HosncHenne
CT Rated condary 2) HomuHnanbHbIii
533 Current Meas. 1A;5A propuuHbiid Tok TT
Loc.3 TOYKHU U3M. 3
Switchgear / CBaux (BO3MOXKHBIE i Biok-KkoHTaKT
831 at Side 1 YCTaBKH 3aBUCST OT Her BBIKJIFOYATEJIS HA
KOH(pHUTyparum) cropose 1
Switchgear / CBaux (BO3MOXKHEIE D Biok-koHTaKT
832 at Side 2 YCTaBKH 3aBHCAT OT Her BBIKJIFOYATEJIA HA
koH(puUTypanum) CTOpOHE 2
Switchgear / CBaux (BO3MOXKHBIE i BJIOK-KOHTaKT
836 at Measuring YCTaBKH 3aBUCAT OT Her BBIKJIIOYATENIs HA
Loc. M1 KOH(UTYpaLHm) cTopoHe u3m. M1
Switchgear / CBaux (BO3MOKHBIE 1 Biok-koHTaKT
837 at Measuring YCTaBKH 3aBUCST OT Her BBIKJIOYATEJIS HA
Loc. M2 KOH(DUTYpaLum) CTOpOHe u3M. M2
Switchgear / CBaux (BO3MOXKHBIE 1 Bnok-koHTaKT
838 at Measuring YCTaBKH 3aBUCST OT Her BBIKJIFOYATENIST HA
Loc. M3 KOH(HUTYpanun) CTOpOHE u3M. M3
(BO3MOIKHBIE n| Obopyxn. / npom.
841 SwitchgCBaux E1 | ycraBku 3aBHCSIT OT Her Briknouatens Bo
KOH(pUTYpanun) BHELUH. NMOJNoXeHu! 1
5) MunumaneHas
851A Minimum TRII? 0,01 . 32,00¢ JUIATEIILHOCTD
Command Duration KOMaH/Ibl Ha
OTK/IIOUYEHHE
Oscillographic Fault Records (ABapuiinbiii ocumniorpadg)
Save w. Pickup 3)
(Coxp. mpu
CPAB)),
Pesxumbl paboThl
Save w. TRIP IMyck npu .
901 Waveform Capture aBapuitHOTO
(Coxp. npu OTKIJI ocmorpada
OTKJL); LHIorp
Start w. TRIP
(ITyck mpu OTKIJI).
903 | Max lengthofa 03 .. 5¢ ! Mﬁﬁiﬁﬁﬁf‘
Waveform Record o A
OCLIMILIOrPaMMBbI
Captured 1 JuTenbHOCTh
904 Waveform Prior to 0,05 .. 0,5¢ 0,1c npenaBapHiiHOTO
Trigger pexuma
Captured 1 JnuTenbHOCTh
905 Waveform after 0,05 .. 0,5¢ 0,1c MOC/IeaBapHiHOTO
Event peskuma
. . 1) JUTiTenIsHOCTD
906 Capture Time via 0,1 .. 5¢c 0,5¢ 3aIKCH MPHU BHELIHEM

Binary Input

>

3alyCcKe perHcTpaLuuu
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Tabuuna I'l — Yerpoiicteo 7UT613 (IIpoaosbHas TokoBas Aud3awmura TpaHchopmaropa)

aapec ITapameTp ‘ 3HaueHust YcraHoBka ‘ IMosicHeHnue
Power System Data 2
1111 Pole Open Cgrrent 0.04 .. 1,00 /InS 1 B1.82 MY ITopor Toxa Pa3OMKH.
Threshold Side 1 noJroca crop. 1
Pole Open Current He 3) | ITopor Toka pa3oMxH.
1112 Threshold Side 2 0,04 .. 1,00 VIn§ UCIIOJIb3YETCS MOJIFOCa CTOp. 2
1113 Pole Open Current 0.04 . 1.00 UInS HE 3) | [Topor Toka pasoMxH.
Threshold Side 3 o HCTIONB3YeTCS moJoca cTop. 3
Pole Open Current Hopor TOKa pa3somx.
1121 Threshold 0,20 .. 500A | m.B1.82MY froJroca
Meas Loc. M1 HU3MEPUTEILHOTO
T Tpanch-pa M1
Pole Open Current 3 | Hopor Toka pasomks.
1122 Threshold 020 .. 5,00A e rrofoca
Meas Loc. M2 HCTIOJB3YETCs U3MEPUTENBLHOTO
U Tpanch-pa M2
Pole Open Current » | Hopor TOKa pasomKH.
1123 Threshold 0,20 .. 5,00A e rofioca
Meas Loc. M3 HCTIOJB3YETCs U3MEPUTENBLHOTO
U TpaHch-pa M3
87 Differential Protection ({lu¢depenuunansnas 3amura Tpanchopmaropa)
D Oyukims gudd.
. . ON; OFF; Block 3aIHTBI
1201 | 7 Differential relay for trip Bic (BKJ/OTKT/Ges
commands IeiicTBUA Ha
OTKJIFOUEHHUE)
i 3arpybnenue
. XapaKTepUCTHIECKOMN
1205 %71]2?“];3?11&;:;: ON; OFF Brikn KPUBOH OTKJIIOUCHHS
' & nud 3amuTe npu
BKJIIOUEHUH
: TopmozxeHue oT 2
Inrush with 2. :
1206 Harmonic Restraint ON; OFF Bxa FapPMOHMKH [IPH
Opocke ToKa.
Bribop
n-th Harmonic OFF; 3. Harmonic; FAPMOHITACCKOM
1207 Restraint 5. Harmonic n.B1.1.8 MY COCTABIFIOMCH A7
JOTIOJIHATEIIbHOMH
OIOKHPOBKU.
87-1 Pickup Value Benuuna cpab
1221 of Differential | 0,05 . 2,00 /In0 | m B1.12MVY pap.
current mudd. Toxa
1226a | STITEDIFE> 1 00 60,00 c: o 0c 1| Boinepicica Bpemetii
Time Delay T I st iud. 3a1UThI
1231 87-2 Pick-up value | 0,5 .. 35,0 I/InO; 0 BL1S MY [MyckoBoii Tox audd.
of high set trip 0 e OTCEUKH
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Ta6auna I'l — Yerpoiicteo 7UT613 (IIpoaonbHast TokoBast Audp3amuTta Tpanchopmaropa)

aapec MMapameTtp 3HaueHust YcraHOBKA IMosicHenue
1236A 87-% T I-DIFF>> 0,00 . 60,00 c: o 0c 1y| Bblnep:kka BpeMeHH
Time Delay e st nu . oTceuxu
ITonbem nepBoii
87 Slope 1 of BETBU
1241A Tripping 0,10 .. 0,50 n. b1.1.3 MY XapaKTEPUCTUKHI
Characteristic cpabatbiBanust (yrox
HAKJIOHA)
OcHoBaHHe MepBoit
87 Base point for BETBU
1242A . 0,00 .. 2,00/InO | n. B1.1.3MY
slope 1 of charact. XapaKTEPUCTUKU
cpabaTbIBaHUS
87 Slope 2 of IMoxsem BTOpOIt
1243A Tripping 0,25 .. 0,95 n. B1.1.4 MY seren
Characteristic XAPAKTEPHCTHKH
cpabaTbIBaHUs
87 Base point for OCHOB?S?EHBTOPOH
1244A | slope 2 of triping | 0,00 .. 10,00 /InO | m. B1.1.4 MY
charact XapaKTEPUCTUKU
: cpabaTbIiBaHUS
Cpab. pist
12614 | 87 Pickup for Add- 5 o5 15 00 im0 | B1LLEMY AOGABOHROO
on Stabilization TOPMOXKEHHS (TIpU
BHeIHux K3)

87 Duration of JnurensHocTh no6aB
1262A Add-on 2 .. 250Cycle;oo | 1. Bl.1.6MY To Momm’;ﬂ :
Stabilization P

. Bpems nepexpecTH.
87 Time for Cross- . 3
1263A | blocking Add-on 2 .. 1000 Cycle; 0, 0 OGIOKUPOBAHUS TIPU
Stabiliz e noGaBoYHOM
’ TOPMOXKECHUHA
2nd Harmonic o Mo BTOpOﬁ.
1271 Content in I-DIFF 10 .. 80% m Bb1.1.8 MY rapmonuku B Idiff
IUTA CTaOMITH3AITAH
i - 0 3) Bpewms neiictBus
1272A Tlmle for Cross 2 .. 1000 Cycle; 0; 0 BROKIPOBXH IO
blocking 2nd Harm © .
BTOPOI rapMOHHKE
JoJis rapMOHHYECKOH
n-th Harmonic o COCTABJIAIOMIEH B
1276 | Content in I-DIFF 10 80% m 118 MY 1diff s
cTabuu3auu
3) Bpewmst neiicteus
. e JOTIOJTHUTEIbHON
1277A Tlme for Cross- |2 .. 1000 Cycle; 0; 0 BIOKHPOBKE 110
blocking n-th Harm 0 o
rapMOHUYECKON
COCTaBJISAIOLIEH
1278A | Limit IDIFFmax of | 0,5 .. 20,0 I/InO 1,5 1 Ipenen ITNDD
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Ta6auna I'l — Yerpoiicrso 7UT613 (ITpogoasHas Tokosas Aud3amuTa TpanchopmaTopa)

azapec IMapameTp 3HaueHust YcraHoBKAa IMosicHenne
n-th Harm Restraint Makc. ipu
TOPMOYKEHUH N-0i1
rapMOHUKOM
50G/51G (MakcuMAaIbHAN TOKOBAS 3AMIMTA C BHIAEPKKOH BPEMEHH, 3eMJIsTHAS).
2401 EARTH O/C BKJI;, BBIKJI, B 3) MT3 (uyneBoit
Penebnoxuposano IIOCJIEA0BATEILHOCTH)
3) | OTcTpotika ot Opocka
2402 | In Rush Rest Earth BKJI; BBIKJI Bk Toka Hamard MT3
3emMIt
IE>> MrHoBeH.; 3)
IE> MIHOBEH. - Pexum yckopeHus
2408A | IE MAN. CLOSE v HeaxTusHbIl HpU PYYHOM
IEp MrHoseH.;
. BKJIFOYECHUS
HeaxTtuBHbIi
0,05 .. 35,00 A; oo/ VYcraBka 1o TOKy
>> :
2411 IE 0,25 .. O1075,00 A; n. B1.53 MY crynenn MT3 TE>>
) Brineprkka BpemeHun
2412 T IE>> 0,00 .. 60,00c;0 | mB1.53 MY crynenu MT3 TE>>
0,05 .. 35,00 A; of VYcraBka 10 TOKY
> .
2413 1E 0,25 .. o1075,00 A, n. b1.5.2 MYy ctynenn MT3 TE>
Brinep:kka BpeMeHH
> .
2414 TIE 0,00 .. 60,00¢c;0 | mB1.52MY crymenn MT3 [E>
2441 | 2.HARM. Earth 10 .. 45% n B1.55MY Cocrapit. 2-if rapMOH.
MT3 3emB % OT ocH
Maxkc.Tok 6pocka
0,30 .. 25,00 A/
2442 I Max InRr. E 1.50 .. 125.00 A m. B1.5.5 MY TOKa Hamaraud. MT3
3eMIL
87N (AuddepeHnnanabHas 3ammTa 0T 3AMBIKAHHIT HA 3eMJII0)
: . 3am. ot K3 Ha 3emmo
1301 REF PROT. BBIKJL, BKJTL, Bra C OrpaHIMYEHHOH
Pene brnokuposano N
30HO
1311 I-REF> 0,05 .. 200 /IuC | n.B12.6MY Topor cpaGareiz. Orp
3aug ot K3 Ha 3emitto
1312A T I-REF> 0,00 .. 60,00¢;0 | m B1.2.8 MY Brinepoxxa spem. Orp
3am ot K3 Ha 3emiio
Haxnon xapaxtep.
1313A SLOPE 0,00 .. 0,95 n. b1.29 MY I-Orp 33> =
f(I-CYM)
Circuit Breaker Failure Protection (3amura npu otkase BoIK/I0uaTe o).
Breaker Failure ON; OFF; Block Y| VPOB (Bkm\BbIKT\GE3
7001 P . relay for trip Bka
rotection OTKITFOUEHHST).
commands
2011 Start Wlth Relay 0.3 sy| Ilyck mpu cpab. pene
(intern) (Bctp.)
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Ta6mmnua I'l — Yerpoiictso 7UT613 (IlpononbHas TokoBasi nug3ammura TpaHcpopmaTopa)

agpec IMapameTp 3HaueHust YcraHoBKAa IlosicHeHnne
T1, Bein. BpeM. loi
7015 T1, Delay of ?St 0,00 .. 60,00c;0 | m 51.8.3 MY cTyneHu (JIOKaIbHOe
stage (local trip)
OTKIL.)
7016 T2, Delay onQd 0.00 . 60,00¢:0 | 1 B1.83MY T2, BbIz. BpeM. 20it
stage (busbar trip) cryneHu (OTKIL [IHH)
Measurement (M3mepenns)
with V setting (ua 1
OCHOBE
lation of YCTaHOBJIEHHOTO Ha OCHOBE
7601 Calc];loi\lorn © V), with YCTaHOBJIEHHOTO Pacuer moiHOCTH
V measuring (Ha A%
OCHOBE
usMepsiemMoro V)
Measurement Supervision (KoHTpo1b n3MepsieMbIX BeJn4nH)
8101 Cusrrent Ba.lance ON: OFF Bix 3| KonTposs Oananca
upervision TOKOB
Current Phase 3) Kontpois
8105 Rotation ON; OFF Brxa yepenosaHus (a3
Supervision TOKa
Current Balance 2 Tpenembras
8111 Monitor Meas. 0,50 .. 5,00 BEJITHHMHA TIO TOKY
Loc. 1 IUTsl UI3MEPUT. TpaHCh-
pal
Bal. Factor for 2)| banancosblii k03¢dd.
8112 Curr. Monitor 0,10 .. 0,90 O TOKY IUTSl H3MEPUT.
Meas.Loc.1 TpaHcd-pa 1
2)| Cummerpus dazHoro
8113A T Sym Ith M1 5.100¢ Toka T cpabaTeiBanus
B TOUKe HU3M.1
Current Balance 2 Mpenembnas
8121 Monitor Meas. 0,50 .. 5,00 BEMMHMHA 110 TOKY
Loc. 2 IUTSL I3MEPUT. TPaHCH-
pa2
Bal. Factor for 2| Bamancossiii k03¢ .
8122 Curr. Monitor 0,10..0,90 IO TOKY I M3MEPHT.
Meas.Loc.2 TpaHch-pa 2
2y| Cummerpus dazHoro
8123A T Sym Ith M2 5..100¢ toka T cpabaTbiBaHMs
B TOUKE U3M.2
Current Balance 2 IIpenenbhas
8131 Monitor Meas. 0,50 .. 5,00 BEJLIHIHA TIO TOKY
Loc. 3 IUTSL IBMEPUT. TPAHC)-
pa3
Bal. Factor for 2| Bamancoselit k03d.
8132 Curr. Monitor 0,10 .. 0,90

Meas.Loc.3

IO TOKY IUISl U3MEPHT.
TpaHch-pa 3
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Ta6muua I'l — Yerpoiicreo 7UT613 (IlponosibHas TokoBas aud3zamura Tpancgopmaropa)

agpec ITapameTtp 3Hauenusn Ycranoska Ilosicnenne
2)| Cummerpust dassoro
8133A T Sym Ith M3 5.100¢ Toka T cpabaTbIBaHust
B TOYKE U3M. 3
Supervision (KoHTpo.ib)
Fast broken | BbICTpBIil KOHTPOITH
8401 Current-wire ON; OFF Boikn P P
. oOphIBa MPOBOA
Supervision
Processing of External Signals (Buemnee oTk/i04enne)
External Trip ON; OFF; BI.OCk | ®yukuus BHEITHETO
8601 . relay for trip
Function 1 OTKIIFOUEHUs 1
commands
. . 5y| Beimepikka BpemeHH
8602 Ext. Trip 1 Time 0,00 .. 60,00 c; o (GYHKIMY BHEIUH.
Delay S
oTKIL. 1
External Trip ON; OFF; Bl.OCk )| ®ynxuus BHelrero
8701 . relay for trip
Function 2 OTKITFOUEHUS 2
commands
. . Brinepxka BpeMeHH
5)
8702 Ext. Trip 2 Time 0,00 .. 60,00 c; GYHKIMY BHELIH.

Delay

Otk 2
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Ta6aunna I'2 — Yerpoiicteo 7UT613 (IIpoaosbHas TokoBas Aud3amuta omnnosku BH Tp)

anpec IapameTtp 3Hauenus ’ Ycranoska Honcuenue
Kondurypauus ycrpoiicrea (Device Configuration)
Beeneno; 3)
Setting Group BeriBeneHo IepeknroueHue rPym
103 Change Option (Enabled; Beenero b YCTaBOK. Y
Disabled)
3 phase 1)
Transformer, Bri6op 3amuinaemoro
1 phase obbekTa (3-x (hazHbIN
105 Selection of the Transformer, 3-x azHbIe Tp-TOP,
protected object | Autotransformer, | mmnbi (J3III) 1 ¢ tpancdopmarop, AT,
Generator/Motor, reHep/nBurarens, 3-x ¢.
3 phase Busbar, wuHel, 1 ¢. muHb)
1 phase Busbar
BeeneHo; D
Differential BriseneHo OyuKUust Aud. 3alUThI
112 Protection (Enabled; Baeneno (BKJT\BBIKIT)
Disabled)
87G Restricted Beerero; Y| ®yuxuws orpanmuensoit
BriBeneno .
113 ground fault . BeriBeneHo 3aIIUTBI OT 3aMbIKaHHUIH
protection (E_nabled, Ha 3emutio (BKJI/OTKII)
Disabled)
BBeeHo: 1 Junamuaeckoe
. Bhisenero yBEJIMYEHHe YCTaBKU
117 | Cold Load Pickup (Enabled: BriBenieHoO MTS3 B ycioBusax
Disable di MOBBIMICHHUS TOKA NPH
OTCYTCTBHHU Harpys3KH.
Disabled; Definite 1
Time only; Time
Overcurrent Curve
IEC; Time
DMT/IDMT Overc.;urrent . MakcumanbHas TOKOBas
120 Curve; ANSI; BriBeneHo 3aIUTA C BBIIEPKKOMH
Phase
User Defined BpeMeHH, (azHas.
Pickup Curve;
User Defined
Pickup and; Reset
Curve
Disabled; Definite 1
Time only; Time
Overcurrent Curve
IEC; Time MaxkcuManbHasi TOKOBast
122 DMT/IDMT 310 Overcurrent Briseneno 3amuTa HyJeBoi
Curve; ANSI; TOCNEN0BAaTENbHOCTH.
User Defined
Pickup Curve;
User Defined
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Ta6auua I'2 — Yerpoiicrso 7UT613 (IlponoabHas TokoBast Aud3amura ommnHoskd BH Tp)

agpec IMapameTtp 3Havyenusn YcraHoBka TlosicHenne
Pickup and Reset
Curve
Disabled; Definite H
Time only; Time
Overcurrent Curve
1IEC; Time
Overcurrent MaxkcumajbHasi TOKOBast
124 DMT/IDMT Earth Curve; ANSI; BriBeneHo 3aIIHTA C BBIACPKKOMN
User Defined BPEMEHH, 3eMJIsHas
Pickup Curve;
User Defined
Pickup and Reset
Curve
l?]:ize::’o D MakcuMalbHasi TOKOBast
127 50 1Ph (Enaljlle d: BriBeneno 3aUIUTA C BBIIEPIKKOH
Disabled) BpeMeHH, ofHo(da3Has.
Disabled; Definite 1
46 Negative Time only; Time 3
Overcurrent Curve 3amura obpaTHoO#
140 Sequence . BriBeneno
. IEC; Time MOCJIeIOBATEILHOCTH
Protection
Overcurrent
Curve; ANSI
| 3ammMra OT TEPMHYECKOMH
49 Thermal Disabled; using a neperpysku MOK
142 Overload thermal replica BBIBEICHO 60255-8 (BO3MOXHO
Protection according IEC354 WCTIOJIb30BAHKE TETIJIOBO
xapaxrepuctuku [EC354)
Beeneno; 4
50 BF Breaker BriBeneno 3amuTa npu oTKaze
170 Failure Protection (Enabled; Baeneno BBIKJIIOYATEJIS.
Disabled)
Disconnect Beenero, b
BriBeneno OTxIOYeHne TOYEK
180 measurment ) BriBeneno
location (Enabled; HU3MepeHH s
Disabled)
Measured Values (BBenero, Y| Kourpons usmepseMbix
181 Supervision BBIBEIEHO) BseneHo BEHH
p Enabled; Disabled
Disabled; with 2 1
182 74TC Trlp (?1rcu1t Blpary quuts; Brisenero Kontpoab nenu
Supervision with 1 Binary OTKJIIOYEHHUS
Input
Beeneno; 1
External Trip BriBeneno BremHsa GyHKLM
186 Function 1 (Enabled; Boiseneno oTo4eHus 1
Disabled)
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Ta6auua I'2 — Yerpoiicreo 7UT613 (IlpopoabHas Tokosas aud3ammra omuxHosku BH Tp)

aapec MMapameTtp 3Havenus YcraHoBka HosicHeHue
Bseneno; 1
External Trip BriBeneno Bruemmssist QyHKIms
187 Function 2 (Enabled; Brisenero OTKJIFOYEHHUS 2
Disabled)
General Device Settings (O0imue ycraBku ycTpoiicTsa)
Display Targets 1
Fault Display on | on every pickup; | mnpu kaxmom Curnamsans o
201 LED/LCD Display Tarcet 6 [IOBPEXKIEHUH Ha
splay Targets | cpaGatpiBatmm LED/LCD
on Trip only
Start image tmage 1;_ mage 2.; Wsobpaxenne Craprosoe
204 Default Display image 3; image 4; 1 npencrasieHne 6a30BOro
image 5 n300pakeHns qucIies
JMannbie cucrems! 1 (Power System Data 1)
Number of 1 Komnuectso
211 connec‘Fed 2.3.4,5 3 TTOIKJTFOUEHHBIX
Measuring HU3MEPUTENbHBIX
Locations TpaHcdopmMaTopoB
Number of H Konuuectso
>12 ass1gn§d 23,45 3 TIPHUBA3AHHBIX
Measurlng HU3MCPUTECIIbHBIX
Locations TpaHcgopmaTopos
213 Number of Sides 2,3,4,5 3 1| Konuuectso cropoH
12 | assig Mens Lo/ | STMIS2M2 | stmn ) IPEREEIPT RS
&1 eas Lot S3:M3 S2:M2; S3:M3 PuT. TPAHC.
3 Sides CTOpOHax
not connected, 1
connected /
not assigned;
Side 1 earth;
Side 2 earth;
Side 3 earth;
Auxiliary CT IX1 Side 4 earth; ITpomexyTOUHbIi BXOJ,
251 is used as Measurement | He NOAKIIOYEH no Toky IX1
location 1 earth; HCIIONB3YeTCS KaK
Measurement
location 2 earth;
Measurement
location 3 earth;
Measurement
location 4 earth
not connected; )
connected / IIpoMexyTOUYHBI BXO,
252 Auxiliary CT 1X2 not assigned, He ONKIIOYeH P H())Kﬁk X2 A
is used as Side 1 earth; A HCHOMBS ZTCSI K
Side 2 earth; Y
Side 3 earth;
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Ta6auna I'2 — Yerpoiicreo 7UT613 (IIponosibHas TokoBasi iudp3amura omnHoBku BH Tp)

aapec MapameTp 3navenust YcraHoBka IosicHenue
Side 4 earth;
Measurement
location 1 earth;
Measurement
location 2 earth;
Measurement
location 3 earth;
Measurement
location 4 earth
not connected; 1
connected /
not assigned,
Side 1 earth;
Side 2 earth;
Side 3 earth;
. Side 4 earth; ITpomexyTOUHBII BXOX
253 Auxilllirs}éfgs X3 Measurement HE MOJKJIIOYEH o Toky 1X3
location 1 earth; HCITIOJIb3YETCsT KaK
Measurement
location 2 earth;
Measurement
location 3 earth;
Measurement
location 4 earth
Type of auxiliary l A/ 5 A cu'rr'ent 1A/5A Y| Tun npomexyrounoro
255 input; sensitive
CTIX3 P TOKOBBIM BXOJ BX0/a 1o Toky 1X3
current input
270 | Rated Frequency 0T, 619HFH; 16,7 50 'n Y| Homuuanbhast gactoTa
271 Phase Sequence I[jll ]I“é ]]:32 ABC b UYepenosanue a3
276 terlrlljnéia(ire Degree Celsius; I'panycos b Sueiika u3MepeHust
P Degree Fahrenheit Ienbcust TeMIEPaTyPhI
measurement
Rated Primary 2y | HomuHasbHOe nepBu4HOE
370 Voltage Busbar 0,4..800,0kV HAaIpsDKEHUE IHH
Primary Operatin 2)| HoMuHanbHBIN TOK MIHH
371 Yy Lp s 1..100000 A (v HanGoMbIINI U3
Current of Busbar cTopoH hiepoE)
. . 2) [TepBuunbIH
372 | Primary Operating | 4450000 A HOMUHATBHBLT TOK
Current Sidel cropoHt 1
. . 2) [TepBuunbIi
373 Primary Opgratlng 1.. 100000 A HOMUHAJIbHBIN TOK
Current Side2 CTOpOHBI 2
374 Primary Operating 1100000 A 2) IlepBuyunbIit

Current Side3

HOMMHAaJIbHBINA TOK
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Ta6auua I'2 — Yerpoiicteo 7UT613 (Ilpoaonbuan Toxosasi Audsamuta ommunosxku BH Tp)

aapec Mapametp 3nauenust YcraHoBKa IoscHenne
CTOPOHHI 3
Side 1; Side 2; 4
Side 3; Side 4;
Side 5; Measuring
location 1;
Measuring
Breaker Failure locatloq % 3amuTa OT OTKa3a
. Measuring
470 Protection . > Cropona 1 BBIKJIFOYATEJISI IPUBSI3aHA
. location 3;
assigned to . K
Measuring
location 4;
Measuring
location 5;
External
switchgear 1
CT-Strpnt. Meas. 2) Heiitpanp TT Touka
511 Loc.1 in Dir. Of YES; NO u3Mm. 1 B HanpaBieHUH
Object oObekTa
CT Rated Primary 2) HomuHanbHbIi
512 Current Meas. 1..100000 A nepBuuHblii Tok TT B
Loc. 1 TOYKE u3M. 1
CT Rated condary 2) HomuHanbHbIH
513 Current Meas. 1A,5A BropuyHslii Tk TT B
Loc. 1 TOYKe u3M. 1
CT-Strpnt. Meas. 2) Heiirpans TT Touka
521 Loc.2 in Dir. Of YES; NO W3M. 2 B HAalpaBJIE€HHH
Object obbekTa
CT Rated Primary 2) HomunanbHbIi
522 Current Meas. 1 .. 100000 A nepBu4HbIA TOK TT B
Loc. 2 TOYKE U3M. 2
CT Rated condary 2) HomunanbHbIi
523 Current Meas. 1A;S5A BrOopuuHbli TOK TT B
Loc. 2 TOYKE U3M. 2
CT-Strpnt. Meas. 2|  Heiirpans TT Touxa
531 Loc.3 in Dir. Of YES; NO u3M. 3 B HaIIpaBJICHUN
Object obbekTa
CT Rated Primary 2) HomuHabHbIi
532 Current Meas. 1.. 100000 A nepBudHbIH Tok TT B
Loc. 3 TOYKE U3M. 3
CT Rated condary 2) HomuHanbHbII
533 Current Meas. 1A;5A BTOpu4HBIi Tok TT B
Loc. 3 TOYKE U3M. 3
(BO3MOXHBIE 1
. Bbnox-koHTakT
Switchgear / yCTaBKHU 3aBUCAT
831 . Her BBIKJIFOYATEIS] HA
CBaux at Side 1 oT
cropose 1
KoHpuUrypauun)
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Taoauua I'2 — Yerpoiicrso 7UT613 (Ilpogonbnas TokoBas Aud3ammura omuHosku BH Tp)

aapec ITapametp 3unaveHus YcranoBka IlosicHenue
(BO3MOXHBIE D
. Bnok-koHTakT
Switchgear / YCTaBKH 3aBUCAT
832 . Her BBIKJIFOYATENS HA
CBaux at Side 2 oT CTODOH® 2
KOH(UTypaLmu) P
(BO3MOXHBIE 1y
. Biiok-koHTaKT
Switchgear / YCTaBKH 3aBUCAT
833 . Her BBIKJIFOYATENS] HA
CBaux at Side 3 oT
CTOpOHE 3
KOH(UTypaLyn)
Switchgear / (BO3MOXKHBIE i
brnok-koHTakT
CBaux at YCTaBKU 3aBUCAT
836 Measuring or Her BBIKJIFOYATENsI HA CTOPOHE
Loc. M1 KoH(urypaumn) usm. Ml
Switchgear / (BO3MOIKHBIE i
brnok-koHTaKT
CBaux at YCTaBKU 3aBUCAT
837 Measuring or Her BBIKJIFOUATENIS] HA CTOPOHE
Loc. M2 KOoH(urypaumn) n3m. M2
Switchgear / (BO3MOXKHBIE I
bnok-xoHTaKT
CBaux at YCTaBKH 3aBUCAT
838 Measuring oT Her BBLIKJIFOYATENsl HA CTOPOHE
Loc. M3 KOHOUTypalin) m3m. M3
Minimum TRIP 5) Munumanbnas
851A Command 0,01..32,00¢ JUIMTEILHOCTh KOMaH/bI
Duration Ha OTKJIIOUYEHHE
Oscillographic Fault Records (ABapuiinbiii ocuuanorpadg)
Save w. Pickup 3)
(Coxp. mpu
CPAB)),
Waveform Save w. TRIP Tycx npu Pe)[(l/IMblvpaGOTbI
901 Capture (Coxp. npu OTKJI aBapuitHOTO
P OTKIJL); ocuwuiorpada
Start w. TRIP
(ITyck npu
OTKJI).
MaxkcumasibHas
Max. length of a D
9203 Waveform Record 03..5¢c JUTATEIIbHOCTD
OCLMJLIOTPAMMBI
Captured 0
904 Waveform Prior 0,05..0,5¢ 0,1c HHHT?HBHOCTB
to Trigger MpefaBapHiHOrO PeKUMa
Captured 1 JITUTENBHOCTD
905 Waveform after 0,05..0,5¢ 0,1¢ oCJIeaBapuitHOTO
Event pexuma
. . 1| JIHTEIBHOCTD 3aIHCH
906 Capture Time via 0,1..5¢ 0,5¢ IIpU BHELIHEM 3aITyCKe

Binary Input

perucTparum.

Power System Data 2
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Ta6auna I'2 — Yerpoiicteo 7UT613 (Ilpogonbnas Toxosas udsammra ommxHosxu BH Tp)

aapec MapameTtp 3HaueHuns Ycranoska Mosicuenue
M el e
Pole Open Current He 3| Tlopor Toka pasoMKH.
1112 Threshold Side 2 0,04 1,00 /In§ HCIIOJIb3YETCsI HOJTFOCa CTOp. 2
Pole Open Current He 3y| Ilopor Tokxa pa3oMKH.
1113 Threshold Side 3 0,04.. 1,00 VIn§ HCHOJIb3yeTCs moJtroca ctop. 3
Pole Open Current Iopor Toka pa3oMKH.
1121 Threshold 0,04 .. 1,00 A n. b1.82 MY MOJIFOCA H3MEPUTEIBHOTO
Meas.Loc. M1 TpaHch-pa M1
Pole Open Current 3| Ilopor Toka pasoMkH.
1122 Threshold 0,04..1,00 A choﬂiesyemﬂ OJIF0CA U3MEPHUTEIBHOTO
Meas.Loc. M2 Tpanch-pa M2
Pole Open Current 3y| Tlopor Toka pa3oMKH.
1123 Threshold 0,04 .. 1,00 A He MOJIFOCA U3MEPUTESIBHOTO
Meas.Loc. M3 HCTIONB3yeTCA Tpanch-pa M3

012 Transformer differential protection

data (/lanuble Aud

(¢epeHnnANLHOM 321HUTHI
TpaHcdopmaTopa).

Differential ON; OFF; Bl.ock | Pyaxmusa qud. 3%11[1/11‘1:1
1201 P . relay for trip Bxa (Bru1\BbIKIT\OE3 AeiicTBUSA
rotection
commands Ha OTKJIIOYEHHE)
) 3arpybOnenue
Increase of Trip : XapaKTepHCTHUECKON
1203 Char. During Start ON; OFF Bercn KPHUBOI1 OTKJIFOUeHUs! Aud
3alUThI NMPH BKIIIOYCHUU
Differential 1 Kontponp
1208 Current ON; OFF Bka muddepeHIHANTBEHOTO
monitoring TOKa
Iloporosoe 3Ha4ueHHE Npu
KOTOPOM HPOHCXOIUT
> .
1210 I> for Current 0,20 .. 2,00 I/InS; L B13.10 MY nyck Audd 3aiuTe! (;U}ﬂ
Guard 0 LIMH U KOPOTKUX JIMHUIA).
Kontpons Toka
OTXOAALLEH JINHUH.
Pick-up value of n.B1.3.3.1 Benmuuuna cpab. mudd.
1221 differential current 0,05 ..2,00 /InO My TOKa
- > Ti
1226A T I-DIFF> Time 0,00 .. 60.00 ¢: @ 0c 1)| Boloepskka BpeMeHH 1iist
Delay > > aud. 3aumTe
1231 Pick-up value of | 0,5..35,0 I/InO; © Benuuuna cpab. mud.
high set trip 0 HEaKTyaJIbHO OTCEUKH
- >> Tj
1236A T I-DIFF>> Time 0,00 . 60.00 ¢: @ 0c 1)| Bblaepskka BpeMeHH A
Delay ’ > oud. oTceuKn
Slope 1 of [Tonbem nepBoii BeTBU
1241A Tripping 0,10.0,50 | m.B1.3.4MY XAPARTEPHOTIIH
Ch > cpabatsiBanmst (yroJ
aracteristic
HAKJIOHA)
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Taoanna I'2 — Yerpoiictso 7UT613 (IIpononbHas Toxosas Audpzamuta omunosxH BH Tp)

aapec HapameTp 3HaueHus YcraHoBka Hosncuenne
Base point for OcHoBaHue NepBoii BETBH
1242A | slope 1 of triping | 0,00 ..2,00 /InO | m. 1.3.4 MY XapaKTePUCTHKU
charact. cpabaTbIBaHUS.
Slope 2 of ITonsem BTopoii BETBU
1243A Tripping 0,25..0,95 m. b1.3.5 MY XapaKTEePUCTHKH
Characteristic cpabaTbIBaHMs
Base point for OcHoBaHHe BTOPOIi BETBH
1244A | slope 2 of triping | 0,00 .. 10,00 /InO | n. B1.3.5 MY XapaKTEPUCTHUKH
charact. cpabaTbIBaHus
1251A I—RESTRAINT 0,00 .. 2,00 UInO 0,1 1| I-TOPMOXEHWA nmst
for Start Detection HEaKTyaJIbHO OTIpeneICHUS Iy CKa
Koa¢ppummenr Ha
I-RESTRAINT D »
1252A for Start Detection 1,0..2,0 1 koTopslii ysen [-DIFF>
IpH BKIIFOYCHUN
Maximum 5 ¢ 1 MakcumanbHO
1253 Permissible 0,0..180,0¢ JIOTYCTHUMOE BPEMSI
. . HEaKTyaJbHO
Starting Time 3amycka
. Cpab. nist ro6aBovHOTO
1261A Pickup fqr Add-on 2,00 .. 15,00 /InO | . B1.3.7MY TOPM-51 (IIPH BHELITHHUX
Stabilization
K3)
12624 | Duration of Add-11 -, g 0ot o | L B1.3. 7MY JimaresbHOCTS 70625.
on Stabilization TOPM-A1
. Bpems nepexpecTH.
Time for Cross- s »
1263A | blocking Add-on 2 .. 1000 Cycle; 0; 0 GJI0KMpOBaHus NPU
.. 0 no6aBOYHOM
Stabiliz.
TOPMOKEHHH
Pickup Value of Bemunna cpab
1281 diff. Current | 0,15 .. 0,80 VInO | m. B1.3.9 MY ommor cb£ o
Monitoring PO A ’
T I-DIFF>
- >
1282 | Monitoring Time 1..10c n. B1.3.9MY T I/TADD> Brinepxcia
Delay BPEMEHHU KOHTPOJIS
50/51 (MakcuMaJabHasi TOKOBast 3AIIUTA ¢ BLIAEPKKOH BpeMeHH it pa3HbIX TOKOB).
3| <Pa3nHas MmakcumanbHas
50,51 Phase Time ON; OFF; Blpck TOKOBAs 3aILUTa C
2001 Overcurrent relay for trip Beika BBIIEPXKKOH BPEMEHU
commands (BKJI/OTKJI/6e3
OTKJIFOUEHHS])
| Orcrpoiixa o Opocka
2002 50/51 IqRush ON: OFF Bix toka (I2fn/Ifn)
Restrained > HaMarHU4UBaHUs AJIs1
tazuoit MT3
50-1 1)
2008A 50/51 Manual instantaneously; CaKTHB PexxnM BKIIOYEHHE OT
Close Mode 50-2 f ’ pyku mans ¢asHoit MT3
instantaneously;
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Ta6auua I'2 — Yerpoiictso 7UT613 (Ilpogonbnan Toxosas qudsammta ommnnosxku BH Tp)

aapec Iapamerp 3navenus YcranoBka IlosicHenne
51
instantaneously;
Inactive
. 3)| YcTraBka B HOMUHAJIBHBIX
2012 50-2 Pickup 0,10 3?)(’)00 VnS; 00 3HaYeHHsAX TOKa 1-oit
cryneau MT3
2013 | 50-2 Time Delay | 0,00 . 60,00 c; o0 % » | Boinepoicxa spemern 1-oi
CTyIIeHH
. 3| YcraBka B HOMAHAIBHBIX
2014 50-1 Pickup 8 ’518 - 1375 5‘%9"; ® 3HAYEHUSIX TOKa 2-0i
o ? crynesn MT3
' 3| VcraBka B HOMHHAJIBHBIX
2015 50-1 Pickup 0,10 32’)00 VInS; 00 3HAYEHHSX TOKA 2-0i
crynean MT3
2016 | 50-1 Time Delay | 0,00 .. 60,00 c; w 3 | Boinepixcka spemenn 2-oif
CTyNeH!
50/51 2nd 1| 2-as rapmonuka dasHoii
2041 | harmonic in % of 10..45% 15 % MT3 B % OT OCHOBHO#1
fundamental rapMOHUKH
50/51 Maximum 1) | Maxkc. Tok 11t OTCTPOHKH
2043 Current for Inr. | 0,30 .. 25,00 I/InS 7,50 /TaC ot Opocka Toka Juis
Rest. ¢aznoiit MT3
. 1 IEPEKPECTHOE
2044 | O 0/1§1L821(2 $S YES: NO Her BJIOKHPOBAHME
¢aszuoit MT3
1)| Beloepka BpemeHH nust
50/51 CROSS IMEPEKPECTHOI'O
2045 | BLOCK Time | 00~ 180.00¢ 0 EJIOKAPOBAHMS
(azuoit MT3

ON/51IN (MakcHMAJIbHASI TOKOBAS 3aIHUTA HYJIEBOI M0CII0BATEIbHOCTH ).

50N, 51N Neutral

ON; OFF; Block

D

310 makcuManbHast
TOKOBAsl 3alUTAa C

2201 . relay for trip Brixn BBIIEPKKOH BpEMEHHI
Time Overcurrent commands (BKJI/OTKJI/6e3
OTKJIFOUCHUS)
1| Orcrpoiika oT 6pocka
2202 501/{5;;\3&%33}1 ON; OFF Boikn TOKa HAMarHUYMBaHUA
s MT3 310
S0N-1 1
instantaneously;
50N-2
2208A 50/51N Manual instant Iv: Pexxum BrIFOUEHME OT
Close Mode ¥ ansalnl\elous ¥, pyku st MT3 310
instantaneously;
Inactive
2211 50N-2 Pickup | 0,05 .. 35,00 A; oo/ 0 YcraBka B HOMUHAJIBHBIX

3)
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Ta6smna I'2 — Yerpoiictso 7UT613 (Ilpoaonbhas Toxkosas audzamurta omunosku BH Tp)

agpec MapameTp 3Hauenus YcranoBka TlosicHeHue
0,25..175,0 A; 3HA4YEeHUAX TOKa 1-0i1
crynenu MT3 310
) 3)| YcTaBka B HOMHHANBHBIX
2212 50N-2 Pickup 0,50 .. 3200 VIn§; 0 3HAUEHMAX TOKA 1-0i
crynenu MT3 310
50N-2 Time } 3)| Beinep:xka Bpemenu 1-oii
213 Delay 0,00.. 60,00 ¢, 0 ® crynenu MT3 310
) 3)| YcraBka B HOMUHAJIBHBIX
2214 50N-1 Pickup %’%55 - 31572 % ‘:{ Z/ o 3HaueHHsIX TOka 2-Oif
S e crynedu MT3 310
) 3)| YcraBka B HOMHHANBHBIX
2215 50N-1 Pickup 0,50... 32’300 VInS; o 3HAUEHUAX TOKa 2-0ii
crynenu MT3 310
2216 50N-1 Time 0.00 . 60.00 c: o w 3) | Beinep:kka Bpemenu 2-oii
Delay T CTyNeHH
50/51N 2nd | 2-as rapmonuka MT3
2241 | harmonic in % of 10 .. 45% 15% 310 B % OT OCHOBHOI1
fundamental rapMOHHUKH
50/51N Maximum 1y | Maxc. Tok 11st OTCTpOHKH
2243 Current for Inr. | 0,30 .. 25,00 I/InS 7,50 I/IuC ot 6pocka Toka Jist
Rest. MT3 310

Unbalance Load (Negative Sequence)ToxoBasi 3a1uuTa 00paTHO# n0CI€10BATEILHOCTH.

Unbalance Load

3)

ToxoBas 3amuTa

4001 (Negative ON; OFF BBIKJL. obpatHoi
MOCNIENOBATEILHOCTH
Sequence
(BKJI\BBIKJT).
. 0,10..3,00 A/
4011 12>> Pickup 05150 A 0,5A/25A V| Vcraska no Toky 12>>
4012 12>> Pickup 0,1..3,00 /InS 0,5 1| VYecraska mo Toky 12>>
T 12>> Time i 3y| VYcraBka mo BpeMeHu
4013 Delay 0,00 .. 60,00 c; ® o>
. 0,10..3,00 A/ 1)
4014 12> Pickup 0.5 15.0A 0,10 A/0,5 A Vcraeka no Toky 12>
4015 12> Pickup 0,1..3,00 I/InS 0,1 1 YcraBka mo Toky 12>
4016 | T I2> Time Delay | 0,00 .. 60,00 c; © ed 3)| YcraBka no Bpemenu 12>
Circuit Breaker Failure Protection (3amura npu oTKase BLIKJI0YATEIS).
Breaker Failure | O OFF: Block Y1 YPOB (Bxm\BbIKm\Ge3
7001 . relay for trip Bka
Protection OTKJIFOYEHU).
commands
2011 Start yvlth Relay 0.3 sy| Ilyck mpu cpad. pene
(intern) (Bctp.)
T1, Beig. BpeMm. loii
7015 T1, Delay of 1st 0,00 ..60,00¢c; 0 | m.B1.8.3 MY crynesu (JIOKaJIbHOE

stage (local trip)

OTKJL.)
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Tadauna I'2 — Yerpoiicrso 7UT613 (Ilpogonbnas Tokosas nud3amura omwnxosku BH Tp)

anpec IMapameTp 3Havyenus YcranoBka MosicHenune
7016 | 12 Delayofand |5, o650 o | 1 B1.83 MY T2, Beun. Bpem. 2oii
stage (busbar trip) crynenu (OTKIL. LIHMH)
Measurement (M3mepenus)
with V setting 1
(Ha ocHOBE
YCTaHOBJIEHHOTO Ha OCHOBE
7601 POWER V); YCTaHOBJIEHHO Pacuer MomnOCTH
CALCUL. . .
with V measuring roV
(Ha ocHOBE
usMepsieMoro V)
Measurement Supervision (KoHTpoab n3mepsieMbIX BeIHIHH)
8101 CuSrrent P':a.I ance ON; OFF Bxa ¥ | Konrpoms 6anarca Tokos
upervision
Current Phase »| g S
8105 Rotation ON; OFF Bk OHTPOIb HepeoBa
. ¢as Toka
Supervisiony
Current Balance 2) | [IpenenbHas senu4uHa no
8111 Monitor Meas. 0,10..1,00 A TOKY AJIs1 U3MEPHUT.
Loc. 1 TpaHcd-pa 1
Bal. Factor for 2| banancossiii k03d¢. mo
8112 Curr. Monitor 0,10..0,90 TOKY AJIs1 U3MEPHUT.
Meas.Loc.1 TpaHch-pa 1
2| Cummerpus pazHoro
8113A T Sym Ith M1 5. 100¢ Toka T cpabaTbiBaHUA B
TOUKe u3M. 1
Current Balance 2) | IIpenenpHas BeAMYHHA MO
8121 Monitor Meas. 0,10..1,00 A TOKY IUIA H3MEPHT.
Loc. 2 Tpancd-pa 2
Bal. Factor for 2)| Banancossiit k030d. o
8122 Curr. Monitor 0,10..0,90 TOKY ISl H3MEPUT.
Meas.Loc.2 Tpancd-pa 2
8123A | T SymIthM2 5.100¢ y| Cummerp dasuToka:
T cpab. B TOuke u3Mm 2
Current Balance 2| [IpenenbHas BenuuMHa IO
8131 Monitor Meas. 0,10..1,00 A TOKY AJIA H3MEPHUT.
Loc. 3 TpaHch-pa 3
Bal. Factor for 2y| banancossrit koadd. mo
8132 Curr. Monitor 0,10 .. 0,90 TOKY 7151 U3MEPHUT.
Meas.Loc.3 Tpancd-pa 3
2| Cummerpus dasHoro
8133A T Sym Ith M3 5.100¢ toka T cpabaTbIBaHus B
TOYKe U3M.3
084 Supervision (KonTpo.as)
3401 Fast broken ON: OFF Bt 3 BbICTphIi KOHTPOJIb

current-wire

oOpbIBa MPOBOIA
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Ta6smna I'2 — Yerpoiicreo 7UT613 (IIpoaonbHas TokoBas aud3zamura omnHosku BH Tp)

aapec

IapameTp

3nauenns

Ycranoska

ITossicHeHune

supervision

Ta6auna I'3 — YerpoiicTBo 7SJ62-64 (Pe3epBHbie 3amuThl Ha cTopoHe BBoaos BH Tp)

aupecT MapameTtp 3HaveHnsn Ycranoska HosicHenue
Kondurypauus ycrpoiictea (Device Configuration)
Setting Group Beeneno; BriBeneno 3| Ilepexmrouenue
103 Change Option (Enabled; Disabled) Baenexo TPYIII YCTaBOK.
Oscillographic Fault | Bseneno; BriBeneno 3) ABapuiiHbI
104 Records (Enabled; Disabled) Baeneno ocuiorpad.
(Disabled; Define 1
Time only; Time XapaKkTepUCTUKH
Overcurrent Curve i MexaydasHoi
112 DMT/IDMT Phase IEC; Time He3aBHCHMAS TOKOBOM 3alI[UTHIL
Overcurrent Curve Mo BpeMeHH (ne3aBUCHMAs MO
ANSI; User Defined BpemeHu 50,
Pickup Curve; User HHBepcHas 51)
def. Reset)
(Disabled; Define ol x
. e apaKTepPHUCTHUKU
Time only; Time 151 TOKOBOI
Overcurrent Curve A
IEC; Time He3ABHCHUMAS sauTs1 o1 K3 ra
113 DMT/IDMT Earth ’ 3EeMIIIO.
Overcurrent Curve no BpeMeHH (HesapHCHMas 1O
ANSI; User Defined Bpemenn SON
Pickup Curve; User P P ¢
def Resef) unsepcHas 51N)
Bseneno; Briseneno N
127 50 1Ph (Enabled: Disabled) BriBeneHO Onnodazunas MT3
n| Beibop ycraBku
. BeeneHo; BoiBenieHO 3arpybnenus
117 Cold Load Pickup (Enabled: Disabled) BriBesieHO TOKOBbIX 3AUHT MpH
BKJIFOUCHHH.
3) Orpanuyenue
122 2nd Harmonic Inrush | Beneno; Briseneno Brexeno (CT&%I:I(J)I(I:/II;aaTE:)a .
Restraint (Enabled; Disabled) en HHA) A
(dasb1 1 3emnu
50\51\67.
Disable, o] Hmeroiereras
" Define Time only, o
131 (sensitive) Earth fault . BriBeneHo 3aMbIKaHUH Ha
User Defined Pickup 60
Curve 3emTto ( BBIOOD
XapaKTEePUCTUKH).
140 Unbalance Load (Disabled; Define | He3aBucumasi 3| Pexum ToKOBOH
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Ta6auua I'3 — Yerpoiictso 7SJ62-64 (PesepBHbie 3amuThi Ha cTopoHe BBoaos BH Tp)

aapec MMapamerp 3unaveHus YcraHnoBka IMosicnenne
(Negative Sequence) Time only; Time 0 BpeMeHH 3aIlUThl 0OpaTHOH
Overcurrent Curve MOCJIENOBATEIBHO-
IEC; Time CTH.
Overcurrent Curve
ANSI
BrBeneno; bes 3)
| oo | ot || B | T
Protection CMICPaTyPE!, | OKPYAIOIE H
OKpy:Karommen TeMNepaTypol neperpysKu.
TeMIepaTypoun
3) 3amura no
27,59 Brenero: BuBeacHo HamnpspkeHuo (27 -
150 Under/Overvoltage A iy A Beeneno OT MOHIKEHUsI, 59 -
. (Enabled; Disabled)
Protection OT MOBBILIEHUs
HaMPsSDKEHN)
D 3amura oT
Beeneno; BriBeneHo MOBBILICHUA U
154 s1ou (Enabled; Disabled) Briseero TOHUKEHHs
Y4aCTOTBI
Breaker Failur Beeneno, Boieneno n
170 Protection (Enabled; Disabled) Besencro yPOB
Disabled; Ix-Method; 1) Onuuu myist
172 52 Breaker Wear 2P-Method; BhIBEeHO TEXHUYECKOIO
Monitoring 12t-Method (TospKO B A 00CTyKUBAHUSI
758J64) BBIKJIIOYATEIIS
BriBeneHo; 1kaHal; 5)
182 Trip Circuit 2 kanaina. (Disabled; KonTpoins tenei
Supervision with 1 binary input; OTKJIFOUEHHs
with 2 binary inputs).
JMannbie cucremsbl 1 (Power System Data 1)
. towards line; 2| Hanpasin. obmeit
201 CT Starpoint towards busbar Touku TT
202 Rated Primary 0.1..800,0 kB 2| HoMHHaJb. HaTIpsDK.
Voltage TH nepBudHOe
Rated condary 1) | HomMuHanb. Hanpsok.
203 Voltage (L-L) 100..225 B 100 B TH BTOpuuHOE
204 CT Reatad Primary 10 . 50000 A 2) HOMI/IHa.]'IB.T()IS TT
Curent TepPBUIHBIHA
205 CT Reatad condary 1A 5A 2) HOMnHanb.TOIf TT
Curent BTOPHYHBII
Matching ratio b Ornomenne
206A Phase-VT To 1.3 1,73 ﬁ;’zgéb;gﬁ:ggﬁ
Open-Delta-VT Ud/3Uo
209 Phase Sequence L1L2L3;L1L3L2 ABC Yepenosanue a3
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Ta0auua I'3 — Yerpoiicteo 7SJ62-64 (Pe3epBHble 3amuThl Ha cTopone BBoaos BH Tp)

aapec IMapameTtp 3HaueHus YcraHoBka IMosicHeHue
Minimum TRIP 5y | MUH. IINTETBHOCTD
210A Command Duration 0,01..32,00¢ KOMaH/Ibl
OTKJIFOUEHUSI
Maximum Close 5y | Makc. AUTENEHOCTD
211A Command Duration 0,01..32,00 ¢ KOMAaH/IbI
BKITFOUEHUS
5) MuHuMaJjbHast
’12 Close Breaker Min. 0.04_1.00 A yCTaBKa IIO TOKY
Current Threshold o 4epes BIIFOYEHHBIH
BBIKJIIOYATEb.
UL1 —E, 1) Cxema
213 VT connection UL;J_IEI I]JEI ;JLUZBE )UE UL2-E, HOKJIOUEHHs TP-pa
? ? ’ UL3-E HAIPsKEHUA.
HomunanbHas
Rated F b
214 ated Freguency 50 ', 60 I'y 50T yacToTa
2) HomuHanbHbIi
217 IE-CT rated primary 1. 50000 A nepsu4Hblii TOk TT
current MOJKJIYEHHOrO K
Bxoay lo
2) HomuHanbHbIH
218 IE-CT rated condary 1A 5A BTopu4HbIid Tok TT
current TMOJKIIFOYEHHOT'O K
Bxony lo
Storage of th. 1 Storage of th.
235A | Replicas w\o Power YES, NO HET Replicas w/o Power
Supply Supply
VT connection NO, Uab, Uao, Ubc; R HOHKHI?quHe
240 . Her uerneii TH,
single-phase Ubo, Uca, Uco .
onHo(asHbIi BXOT
50,51 Time y| Pabora MT3 B
250A | overcurrent with 2 ph ON; OFF BBIKJI nByxdazHoM
prot HUCIIOJIHEHU N
Unit of temparature Degree Celsius; B rpamycax b Emrmet
276 : HU3MepeHue
measurement Degree Fahreheit Henbcust
TEMIIEPATYPhI
280 14=IE nuunu ON; OFF na » | Homemouerue Toxa
’ muauU IE x 14
Measurement Full 2 | HoMuHans, Hamnssx
1101 Scale Voltage 0,1..800,0 kB ~HaTIPAK.
(100%) (nepBu4HOE)
Measurement Full 2) HomuHanb. Tok
1102 Scale Current (100%) 1050000 A (niepBUYHbIIA)
not reversed 1) | 3Hak (HampaBieHue)
1108 P.Q operat1onal_ (ue pesepc); not reversed OTICPaIHOHHAIX
measured values sign H3MepseMbIX

reversed (peBepc)

BenuuuH P,Q
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Ta6muua I'3 — Yerpoiicteo 7SJ62-64 (PesepBHbIe 3amuThl HA cTOpoHe BBoA0oB BH Tp)

aapec IMapamerp 3nauenust YeranoBka Iloscnenne
Oscillographic Fault Records (ABapuiinblii ocuniiorpad)
3)| Pexumsl paborst
aBapUIHOTO
ocuwuiorpaga
(coxpaHeHue Tpu
Save with pickup; npu MyCKe 3alluT;,
401 Waveform Capture Save with trip; OTKJIIOUCHHUHU COXpaHeHHe NpH
Start with trip. OT 3aluT OTKJIIOYEHHUH OT
3aLIUT, CTapT
ocuuiorpada 1o
KOMaHIe
OTKJIFOYEHHST)
3| O6bem aBapuiiHoOii
Scope of Waveform Fault event; 3aIHCh sanmen (3armc§
402 MIOBPEXICHHUS,
Data Power System fault. | mospexnenus
3a1UCh C HUKIJIAMH
AIIB).
403 Max. length of a 03.5¢ ? Mﬁﬁi?ﬁé’i?
Waveform Record o A
OCLHJLIOrPAMMBI.
3) JITUTeNbHOCTD
404 Cap‘gu red Wayeform 0,05..0,5¢ 0,1¢c MpenaBapHitHOro
Prior to Trigger
pexuma.
1) JnuTeNnpHOCTD
405 Capt:;fee i \]Z:Vaevaztform 0,05..0,5¢ 0,1c MOCJICaBAPUIHOTO
v pexuma.
1) JlnuTenbHOCTh
406 Capfture Time via 01.5¢ 0.5¢ 3anMcu IIpu
Binary Input BHELIHEM 3aIyCKe
PEruCTpaLur.
General Device Settings (O0mue ycTaBkH ycTpoiicTBa)
Fault Display on Dlsplqy Tar‘get.s on Ipu xkaxaom Curnamsauus o
610 LED\LSD every pickup; Display veKe MOBPEXACHUH Ha
Targets on Trip only Y LED/LCD
3)| Pabouas Benuunna
615A | OP. QUANTITY 27 Ul; Udp-d; Ud-3 Ud-d oA 3awm Ionmx
Hamp
1 CraproBoe
Start image Default 1mage 1;. mage 2.; Uzobpaskenue MIpeNCTABICHHE
640 . image 3; image 4; 6a3oBoro
Display . 1
image 5 n300paxeHns
JVCTIIEs

DMT/IDMT Phase/Earth Overcurrent (MakcumaabHas TokoBas 3amuta 50,50N,51,51N)

1201

Phase Time

ON; OFF

BKJI

3)|

®dazuas MT3
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Ta6auua I'3 - Yerpoiicteo 78J62-64 (PesepsHblie 3amuThi Ha cropone BBogos BH Tp)

aapec IMapamerp 3navenns YcraHoBka Ioscuenue
Overcurrent
0.10 . 35.00 A: 3) 3HaueHne
1202 50-2 PICKUP 07’5 0.1 73’00 A’oooé ) cpabaTbiBaHust
crynenu 50-2
i Bpems crynenn
- DELA 0... 60,00 c; 2 s y
1203 50-2 Time Y 0,0 ,00 ¢; o0 1) 50-2. DasHoli MT3.
3HaueHue
0,10..35,00 A;0/ | mn. B1.6.2MVY
1204 50-1 PICKUP 0.50 . 175,00 Ao | 1 5163 MY cpabaTbiBaHUsA
ctynenu 50-1
. . Bpems crynenu
- DELA 0,00 .. 60,00
1205 50-1 Time Y , ,00 ¢; o0 n. b1.6.5 MY 50-1. DasHoii MT3.
I>iqstantaneosly; >>; 3) | BbiGop crymenwn st
1213A | Manual Close Mode lnst'flntan.e(?s Y, HEaKTHBHBIHA AleHCTBRA HpH
1nactiv; pPy4YHOM
Ip instantaneosly. BKJTFOUEHUH.
n| Pexum paboTei
. Always; with Auto crynexu 50-2
1214A 50-2 active Reclose active. Beerna dasznoii MT3
(Bcerna, c ATIB).
1215A 50 Drop-out time 0,00 .. 60,00 0c 1) | Bpems 3aniepxku Ha
delay BO3BpaT
3HaueHue
1,00 .. 35,00 A; oo/ D
1217 50-3 PICKUP 5,00 . 175,00 A: o o0 cpabaTbIBaHus
crynenu 50-3
Bpewms crynenu
~ . 3) P M
1218 50-3 DELAY 0,00 .. 60,00 c; 0 50-3 Pasnofi MT3.
DMT E (MT3 ot 3aMbIKanuii Ha 3emJ110)
1301 Earth Time ON: OFF B 3) MT3 or K3 Ha
Overcurrent 3EMITIO
VYcraBka cTyneHu
0,05 .. 35,00 A; o/
1302 50N-2 PICKUP 02517500 Aceo | ™ B1.5.3 MY 50N-2 MT3 or K3
Ha 3eMJII0
. . Bpems ctynenu
1303 | S50N-2 Time DELAY 0,00 .. 60,00 c; o0 n. b1.53 MY 50N-2 MT3.
VYcraska cTyneHu
0,05 ..35,00 A; oo/
1304 50N-1 PICKUP 02517500 Acoo | ™ b1.5.2 MY 50N-1 MT3 ot K3
Ha 3eMJII0
1305 | S50N-1 Time DELAY 0,00 .. 60,00 c; o0 n. b1.5.2 MY Bpems SON-1 MT3.
IE> instantaneosly; 3) | BbiGop crynenu s
.y . <
1313A | Manual Close Mode IE 1¥1stan.ta.neosly, HEaKTHUBHBIN JICHCTBIA TIpH
inactiv; Py4HOM
Ip instantaneosly. BKJIFOUEHUH.
. Pexum paboTsl
. 1) P
1314A 50-2 active Always; with Auto Bcerna crynendy SON-2 ot

Reclose active.

K3 Ha 3eminio
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Tabauua I'3 — Yerpoiicreo 7SJ62-64 (Pe3epBHble 3aluThI Ha cTropone Beonos BH Tp)

aapec IMapameTtp 3HaueHus YcranoBka IosacHenue
BCerza; ¢ .
AIIB
1315A 50N Drop-out time 0.00 .. 60.00 ¢ 0c 1) | Bpems 3anep:kku Ha
delay T BO3BpaT
VYcraska SON-3
1,00 .. 35,00 A; oo/ D
1317 50N-3 PICKUP 5.00 .. 175,00 A: o o0 MT3 ot K3 Ha
3eMITIO
1318 50N-3 DELAY 0,00 .. 60,00 ¢; o ® 3| Bpemst 50N-3 MT3.
Inrush Restraint (PyHKIus orpaHn4YeHns GpPOCKOB TOKA)
BT DyHKIHISA
2201 Inrush Blocking ON; OFF L ELS 5MY OTPaHHYCHUS
U OpOCKOB TOKa
D YcraBka
cocrasJisiroLei 2-1
2202 2nd HARMONIC 10 .. 45 % 15% TapMOHUKH IS
OTIpesieNeHus
OpOCKOB TOKa
1| Hcnonb3osanue
2203 | CROSSBLOCK NO; YES Her Gymkumt
nonepevHoi
OIOKUPOBKHU
1) VYcraska no
CROSS BLK BpEMEHH
2204 TIMER 0,00 .. 180,00 ¢ 0 nonepeaso
6oKHpOBKH
1) YcraBka
0.30 .. 25.00 A/ MaKCHUMAaJIbHOTO
2205 I Max 150 .. 125,00 A 7,5 A/37,5 A TOKa ISt
oOHapyxeHus
OpOCKOB TOKA
501Ph Oanodazuas MT3
3) 1dasuas
MaKCHMaJIbHas1
2701 Earth Time ON; OFF; Block relay KL TOKOBAs 3aLIHTa C
Overcurrent for trip commands BBIIEPKKON
BpEeMeHH (BKJI\BBIKJI
\Oe3 OTKIIIOYEHHS).
0,05 .. 35,00 A/ 3| VYcraBka no Toky
2702 | SO0 1Ph-2 PICKUP | )™ 175 60 A oo © crynenn 50 1Ph-2
2704 | 50 1Ph-2 DELAY | 0,00..60,00c; o % 3| Betnepaiica spemetin
’ U crynenu 50 1Ph-2
0,05 ..35,00 A/ 3| Ycraska 1o Toky
2705 | SO IPh-IPICKUP | 75" 17500 A: oo . crynenn 50 1Ph-1
2707 | 50 1Ph-1 DELAY 0,00 .. 60,00 c; o © 3 | Boinepikka Bpemer

crynend 50 1Ph-1

Unbalance Load (Negative Sequence) ToxoBas 3amuTa 06PaTHOM MOCIEN0BATEILHOCTH
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Ta6auua I'3 — YerpoiictBo 7SJ62-64 (PesepsHbie 3amuTtsi Ha cropone ssoaos BH Tp)

aapec HapameTp 3Havenus YcraHoska IMosicuenune
3| Tokosas 3ammTa
4001 Unbe}lance Load ON: OFF B obpaTHoit
(Negative Sequence) MTOCJIENOBATEIbHOCT
1 (BKIT\BBIKII).
. 0,10 .. 3,00 A/ VYcraBka 1o TOKy
4002 46-1 Pickup 0.50 . 15,00 A m. b1.7.2 MY 46-1 T30OI1
YcraBka mo
4003 46-1 Time Delay 0,00 .. 60,00 c; © m. b1.7.3 MY BpeMeHH 46-1
T30I1
. 0,10 .. 3,00 A/ 1| VYcraBka mo Toky
4004 46-2 Pickup 0.50 .. 15,00 A 0,5A25A 46-2 T3OII
3) YcraBka no
4005 46-2 Time Delay 0,00 .. 60,00 ¢; w0 o0 BpeMeHu 46-2
T30I1
4012A | T DROP-OUT 0,00.. 60,00 ¢ 0 v| Bumepiia no
BPEMEHH Ha BO3BpaT
49 (ToxoBasi 3aIIHTA OT NMeperpy3KH)
. 3) 3amura oT
4201 FCT 49 OTKJL, BRJI Tomko TEPMUUECKON
Tonpxo Curnan CUTHAJI
meperpysKu
4202 49 K-FACTOR 0,10 .. 4,00 1,10 D1 Kosdpduument K
HEaKTyaJlbHO
4203 | TIME CONSTANT | 1,0..999.9 mun 100,0 mun )| Hocrostmras
HEaKTyaJIbHO BpEMEHHN
90 % H CurnanbHas
4204 49 @ ALARM 50 .. 100 % o TepMHYecKast
HEaKTYaJIbHO
CTyIEHb
YcraBka 1mo Toky
4205 I ALARM 8’518 - ;(’)OgoAA n. b1.9.2 MY CUTH. CT. 3aIUTEI OT
o neperp
4207A Kt-FACTOR 1,0 .. 10,0 1,0 n| Kosbd. Krnpn
HEaKTYaJIbHO OCTaHOBE JABHUIATEIIS
100 1y| Bpems Bo3spara
4208A T EMERGENCY 10 .. 15000 ¢ ¢ MOCJIe aBAPUHHOTO
HEaKTYaJIbHO
MyCKa
Overvoltage Protection S9 (3amuTa OT HOBBIIEHHsT HATIPSIKEHHS)
1 3amuTa ot
5001 FCT 59 OFF; ON; Alarm Only BBIKII MOBBILIEHUS
HAIIPSDKEHUSI
1| VYcraBka cTyneHu
5002 59-1 PICKUP 40 ..260B 100B 59-1 mo
HaIPsKEHUIO
5004 59.1 DELAY 0,0 .. 100,00 ¢; o 0,5¢ 1 | Beumepxxa spemern
cTyneHu 59-1
5005 59-2 PICKUP 40 ..260B 120B VYcraBka cTyneHu

D
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Taonuua I'3 — Yerpoiicreo 7SJ62-64 (Pe3epBHbie 3amuThi Ha cropoHe BBonos BH Tp)

aapec

IMapameTp

3HaueHus

Ycranoska

IosicHenue

59-2 mo
HAMPSKEHUIO

5007

59-2 DELAY

0,0 .. 100,00 c; o

Brinepskka BpeMeHH
cTyneHu 59-2

5017A

59-1 Dropout Ratio

0,9..0,99

Kosdpduuuent
BO3Bpara CTyIIeH!
59-1

5018A

59-2 Dropout Ratio

0,9..0,99

Kosdpdunuenr
BO3BpaTa CTYICHU
59-2

Undervoltage Protection 27 (3amuTa MUHHUMAJIBHOTO HATIPS

JKEHHS)

5101

FCT 27

OFF; ON; Alarm Only

Bk

3)

3ammura oT
TTOHUYKEHUS
HAIpPSDKEHUS

5102

27-1 PICKUP

10..210B

m. b1.10.2 MY

VcraBka no
HATPSIKEHUIO
crynenu U< (¢-3)

5103

27-1 PICKUP

10..120B

m. 51.10.2 MYy

VYcraBka no
HAaIPSDKEHUIO
crynenu U< (¢-¢)

5106

27-1 DELAY

0,0 .. 100,00 c; ©

3)

Beoinepxka BpeMeHH
crymnenu 27-1

5110

27-2 PICKUP

10..210B

70B

D]

YcraBka mo
HAMPSHKEHUIO
crynenu U<< (¢-3)

5111

27-2 PICKUP

10..210B

70B

D

YcraBka mo
HaNPSKEHUIO
crynenyn U<< (¢-¢)

5112

27-2 DELAY

0,0 .. 100,00 ¢;

3)

Brigepskka BpemeHH
crynenu 27-2

S113A

27-1 Dropout Ratio

0,9 .. 0,99

1,05

3)

Kosdpduunent
BO3BpaTa CTyNEeHH
27-1

5114A

27-2 Dropout Ratio

0,9..0,99

1,2

>

1)

Koadpuunent
BO3BPAaTa CTYIEHH
27-2

5120A

Current Supervision

OFF; ON

Bkn

)]

Kontpons
NpPOTEKAHUS TOKA

Fuse Fail monit

or (KOHTPOJISi HCIIPABHOCTH MPEIOXPAHHTEIeH)

5301

Fuse Fail monitor

ON; OFF

BKJI

3)

DyHKLUA KOHTPOJIS
HCTIPaBHOCTH
MpenoXpaHuTenei

5302

FUSE FAIL 3Vo

10.. 100V

30B

)

YcraBka no
Hanpspkenuro 3Uo

5303

FUSE FAIL RESID

0,10 .. 1,00 A

0,10 A

)

VYcTaBka 1o TOKy
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Tabauua I'3 — Yerpoiicrso 7SJ62-64 (Pe3epBHble 3amuThI Ha cTopoHe BBoxoB BH Tp)

agpec MMapameTp 3HavueHus Ycranoska TlosicHeHne
3lo (nabmonenue)
Measurement Supervision (U3mepeHHe BeJIUYHH)
| Bxia-me/orkn-ne
8101 Measurc?n}ent ON: OFF i (yHKIHH KOHTPOJIS
Supervision ’ HU3MepPAEMBIX
BennunH (PKUB)
Voltage Threshold 2) | ®PKHB: cummeTpus
8102 for Balans 10..100B HaIpsDK.-[Opor
Monitoring cpabaTbiBaHUA
8103 Balance Factor for 0.58 90 » | PKHB: cummerpis
Voltage Monitor AN HanpI-KpyTH3HA
Xap-Ku
DOKUB: cummeTpust
2) €Tp
8104 C“ﬁzﬁtﬁggﬁme 0,10 . 1,00 A TOKOB-TIOPOT
S cpaboThIBaHUs
8105 Balance Factor for 01.09 » | PKHB: cimmetpia
Current Monitor o Toka-KpyTH3HA
Xap-Ku
Energy
1 Paspemaromee
3HAYEHUs IS
8315 Meter resolution Standard, Factor 10; Standard HSMEpEHIA
Factor 100 aKTHBHON H
peaKTUBHOM
SHEPruu

Ta6auna I'4 — YerpoiicrBo 7SJ62-64 (PesepBHbie 3amuThl HA cTopoHe BBoaos CH Tp)

aapec IIapameTp | 3HaveHnns | Ycranoska | IlosicHenne
Koudpurypauus ycrpoiicrea (Device Configuration)
Setting Group | Beeneno; BriseneHo 3y | Ilepexirouenue rpynmn
103 Change Option | (Enabled; Disabled) Baeneno YCTaBOK.
Oscillographic | Beeneno, BeieneHo 3) ABapuiiHbli
104 Fault Records (Enabled; Disabled) Breneto ocuuorpad.
Disabled, 1
Define Time only, XapaKkTepUCTUKH IS
Time Overcurrent mexayhasHo
112 DMT/IDMT Curve IEC; Time He3aABHCHMAs TOKOBOM 3aIIIMUTEHI.
Phase Overcurrent Curve 10 BpeMEHH (He3aBHCHMAs TIO
ANSI; User Defined BpeMeHH 50,
Pickup Curve; HHBepcHas 51)
User def. Reset
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Ta6auua T'4 — Yerpoiicreo 7SJ62-64 (PezepBubie 3amuThl Ha cTopone Beoaos CH Tp)

agpec IapameTp 3naveHnst Ycranoska Ilosicnenne
Disabled; 3)
Define Time only; XapakTepUCTHKH AT
Time Overcurrent TOKOBOI! 3aLIUTHI OT
113 |DMT/IDMT Earth | CUrve [EC: Time Buiseneno K3 na semmio.
Overcurrent Curve (He3aBUCHMAs 1O
ANSI; User Defined BpemeHHU SON,
Pickup Curve; uHBepcHasa 51N)
User def. Reset)
BseneHo; Briseneno 1)
127 50 1Ph (Enabled: Disabled) BeiBeneHo OnHogaszunas MT3
I Bribop ycraBku
. Beeneno; BriBeneHo 3arpyOJieHHs] TOKOBBIX
117 Cold Load Pickup (Enabled: Disabled) BriBeneno SAHT TIpE
BKJTFOUCHUH.
3)| Orpanuuenue Opocka
122 2nd Harmonic | BeeneHo, BrieneHo Beexerno TOKa (cTabHIM3anus)
Inrush Restraint | (Enabled; Disabled) A 1t (pa3bl U 3eMITH
50\51\67.
Disabled; 3| UyscrBHTENbHAs
131 (sensitive) Earth | Define Time only, HE3ABHCHMASI 3aLIKMTA OT 3aMbIKaHHI
fault User Defined Pickup [ mo Bpemenn Ha 3emtio ( BEIGOp
Curve XapaKTEePUCTUKH).
Disabled; 3)
Unbalance Load Df:ﬁne Time only; Pexxum TOkOBOIH
. Time Overcurrent | He3aBHCHMAsI .
140 (Negative . 3amuThl 0OpaTHOIM
S Curve IEC; Time no BpeMeHH
equence) MOCJIEI0BATEIbHOCTH
Overcurrent Curve
ANSI
BriBeneno; 3)
Thermal Overload bes Opr}KammfeH bes . Tepmuyeckas 3amura
142 . TeMIIepaTyphl, OKpY’KAIOLIeH
Protection . OT Neperpy3ku
C okpyxaromeit TeMnepaTypbl
TEMIepaTypoil
3) 3amura no
27, 59 Under/ . HamnpsikeHHto (27 - ot
Beeneno; BoiBeneHo
150 Overvoltage iy Beeneno MOHIXKEHHUs, 59 - oT
. (Enabled; Disabled)
Protection TOBBILIEHUS
HaTpPSOKEHUsT)
3amura oT
Bgeneno, Beiseneno H
154 81 0/U (Enabled: Disabled) BriBeneno MOBBILIEHUS U
MOHMKEHHUS YaCTOThI
Breaker Failur | Beeneno; Beiseneno I
170 Protection (Enabled; Disabled) Brisenero VPOB
Auto reclosing | BeeneHo; Beiseneno 3)
171 function (Enabled; Disabled) Breneno AlB
172 52 Breaker Wear Disabled; BeiBeneHo 1) Onuuu s
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Tabnuna I'4 — Yerpoiicreo 7SJ62-64 (PesepsHbie 3amuThi Ha cropoHe BBogos CH Tp)

aapec IMapametp 3nauenuns YcraHoska IoscHenne
Monitoring Ix-Method, TEXHHYECKOTO
2P-Method; o0CTy)KUBaHUS
12t-Method (TosbKO BBIKJIIOYATEIIS
B 78J64)
BriBeneno; 1xaHai, 5)
Trip Circuit 2 Kanana. (D1sg bledﬁ Konrpouns uenei
182 . with 1 binary input;
Supervision . . OTKIIFOYESHHUS
with 2 binary
inputs).
Jannbie cucrems! 1 (Power System Data 1)
. towards line; 2| Hampasm. obmeit
201 CT Starpoint towards busbar touku TT
202 Rated Primary 0.1 _.800.0 B 2)| Homunane. Hampsk.
Voltage o ’ TH nepBuuHOE
Rated condary 1| Homuzame. Hanpsok.
203 Voltage (L-L) 100..225B 1008 TH BTOpUUHOE
CT Reatad 2| Homunans. Tok TT
204 Primary Curent 10... 50000 A NEepPBUYHBIIH
CT Reatad 2y| Homunans. Tox TT
205 condary Curent LA S A BTOPHYHBIIL
Matching ratio Kog;g?dm;:::%
206A | Phase-VT To 1.3 n. 52.5.1 MY rpanch 0';) vt
Open-Delta-VT Ud/3Uo
209 Phase Sequence | L1L2L3;L1L3L2 ABC 1| Yepenosauue (a3
Minimum TRIP 5y| MuH. JIHTENLHOCTD
210A Command 0,01 ..32,00 c. KOMAaHTbI
Duration OTKJIFOYEHHST
Maximum Close 9| Make. amirenbHoCTs
211A Command 0,01..32,00 c. A
Duration KOMAaHAbI BKJIIFOYCHUS
Close Breaker 2 Musmman,Has
212 Min. Current 0,04 ..1,00 A YCTABKA HO TOLY
Threshold 4yepe3 BKIIFOUEHHBIH
BBIKJIIOUATEb.
ULL-E, UL2-E, CxeMa HOIKTHUYECHHS
213 | VT connection UL3-E; m. 52.5.1 MY A
Ul2. U23. UE TP-Pa HAMPSHKEHUSL.
HowmunanbHas
]
214 Rated Freguency 50 T'u, 60 I'y 50T yacToTa
2) HomuHanbHbIi
217 IE-CT rated 150000 A niepBuuHblit TOk TT
primary current - MOAKJTIOYEHHOTO K
Bxony lo
218 IE-CT rated 1A 5A 2 HoMuHanbHbIi
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Tabsmna I'4 — Yerpoiicteo 7SJ62-64 (Pe3epBHble 3amuThbl Ha cropone BBogos CH Tp)

aapec HapameTp 3navenus YcranoBka TlosicHeHHe
condary current BTOpU4HbIiA TOK TT
MIOAKIIIOYEHHOTO K
Bxoay lo
Storage of th. 1 .
235A Replicas w\o YES, NO HET Storage of th. Replicas
w/o Power Supply
Power Supply
VT connection | NO,Uab,Uao,Ubc; | Homwmoserie uenci
240 . Her TH, onHodasubrit
single-phase Ubo,Uca,Uco
BXO
50,51 Time D Pa6ora MT3 B
250A | overcurrent with 2 ON; OFF BBIKJI InByx¢a3zHOM
ph prot UCTOJIHEHUH
Unit of Degree Celsius; B rpapycax Y| Exunnupr usmepenne
276 temparature :
Degree Fahreheit Henbcust TEMIEPaTyphI
measurement
280 I4=IE nunuun ON; OFF zia » | Hommouenue Toxa
suanu IE k 14
Measurement Full )| HommHans. HADK
1101 Scale Voltage 0,1 ..800,0 kB (o Bnéﬂoe§) :
(100%) P
Measurement Full 2) HoMHHAID. TOK
1102 Scale Current 10 .. 50000 A (nie Buqﬂ;,]ﬁ)
(100%) P
P,Q operational not reversed (ue n| 3uaK (Hanpasnenne)
; ONepaHOHHBIX
1108 measured values pesepc); reversed not reversed
. W3MepsIEMbIX BEJIMYUH
sign (peBepc)
P’Q
Oscillographic Fault Records (ABapuiinbiii ocumiorpag)
3) PexxumMbl paboOTHI
aBapuitHOIO
ocuuuorpada
(coxpaHeHue npu
Waveform Save w1th plclfqp; TpH HycKe 3alIuT;
401 Save with trip; OTKJIFOYEHHUH OT COXpaHeHHe NpH
Capture s
Start with trip. 3aMuT OTKJIFOUEHHH OT
3aIllUT; CTapT
ocumyiorpada no
KOMaHze
OTKJIFOYEHUS )
3| OObem aBapwuiiHoii
402 Scope of Fault event; 3aMUCh 3anKcH (3aMuch
Waveform Data | Power System fault. | nospexnexus TIOBPEKICHHUS;, 3AIIHUCH
¢ nuxitamu AITB)
403 | Max lengthofa 03.5¢ | oo
Waveform Record o !
OCHUJIJIOTPpaAaMMBI.
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Ta6nuna I'4 — YerpoiictBo 7SJ62-64 (PesepBHbIe 3amuThl Ha cropore BBoaos CH Tp)

aapec IapameTp 3naueHust Ycranoska IlosicHeHue
Captured 3) JTUTENbHOCTD
404 Waveform Prior 0,05..0,5¢ 0,1c MpegaBapuiHOrO
to Trigger pexxuma
Captured N JTUTENBHOCTD
405 Waveform after 0,05..0,5¢ 0,1c HOCJeaBapuitHOro
Event pexumMa
. . 1y | JAMUTENBHOCTE 3anucu
406 Cag;ﬁ:; TIlrrlneu:na 0,1.5¢c 0,5¢ IIpY BHEILIHEM 3aIIyCKe
yup perucTparmu
General Device Settings (O6mue ycTaBku ycrpoiicTsa)
Display Targets on N
Fault Display on every pickup; ITpu xaxnom Crrsamsanms o
610 LED\LSD Display Targets on ImycKe TOBPENAICHIM Ha
Trip only LED/LCD
OP 3y| Pabouas BenuunHa
615A QU ANTI.TY 27 Ul; Udp-¢; Udp-3 Ub-¢p st 3amn Tormk
Hanp
1 Craprosoe
. image 1; image 2; IIpeACTaBICHHE
640 Start 'mage image 3; image 4, image 1 6a3oBoro
Default Display )
image 5 n300paxxeHus
aucIies

DMT/IDMT Phase/Earth Overcurrent (MakcumaabHast Tokosas 3ammuTa 50, SON, 51, 51N)

1201 ghase Time ON; OFF BIC 3 ®asnas MT3
vercurrent
3HadeHue
0,10 .. 35,00 A; oo/
1202 50-2 PICKUP 0.50 .. 175,00 A: 0 n. b2.1.5 MY cpabaTbBaHUsA
’ ’ crynenu 50-2
50-2 Time ) Bpewmsi crynenu 50-2.
1203 DELAY 0,00 .. 60,00 c; o n. b2.1.5 MY BasHoii MT3
3HaueHHe
0,10 .. 35,00 A; oo/ m m Bb2.1.2,
1204 50-1 PICKUP 0,50 .. 175,00 A: oo 5213 MY cpabaTbiBaHUs
crynenu 50-1
50-1 Time } Bpewms crynenu 50-1.
1205 DELAY 0,00 ..60,00c;0 | mB2.1.5MY Dasmoii MT3.
I> instantaneosly; 3| Bub ek
1213A Manual Close I>> instantaneosly; . PIDOP CTYHEHH T
Mode inactiv: HEAKTHBHBIHA JeHCTBYUS IPH Py4HOM
. BKJIFOUCHUMU.
Ip instantaneosly.
1 Pexxum paboTsl
. Always; with Auto crynenu 50-2 daszHoit
1214A 30-2 active Reclose active. Beerna MT3 (Bcerna; ¢
AIIB).
1215A 50 Drop-out time 0,00 .. 60,00 ¢ 0c 1| Bpems 3agepixku Ha
delay ’ BO3BpAT
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Tabsmna I'4 — Yerpoiictso 7SJ62-64 (PesepBubie 3amuThbl Ha cropone BBogos CH Tp)

aapec MapameTtp 3Hauenus YcranoBka MosicHenne
3Ha4yeHne
1,00 .. 35,00 A; oo/ h
1217 50-3 PICKUP 5,00 . 175,00 A: o 0 cpabaTpiBaHUs
crynenu 50-3
1218 | 50-3DELAY | 0,00.. 60,00 c;o o » | Bpews crynenu 30-3.
- 0 ORER G daznoit MT3
DMT E ( MT3 ot 3aMbIKaHHii HA 3eMJII0)
1301 Earth Time ON; OFF Bikn ¥ | MT3 or K3 Ha semmo
Overcurrent
VYcraBka cTyneHn
0,05 ..35,00 A/ 3
1302 50N-2 PICKUP 0.25 . 175,00 A: o 50N-2 MT3 or K3 Ha
3eMIIIO
50N-2 Time ) 3) Bpewms ctynenn
1303 DELAY 0,00 .. 60,00 c; o0 0 S0N-2 MT3.
YcraBka cTyneHu
0,05 .. 35,00 A/ 2
1304 50N-1 PICKUP 0.25 . 175,00 A: o 0 50N-1 MT3 ot K3 na
3eMITI0
50N-1 Time ) 3)
1305 DELAY 0,00 .. 60,00 c; © oY Bpems S50N-1 MT3
IE> instantaneosly; 9| BuGop cTvrenn as
Manual Close | IE>> instantaneosly; . BIDOP CTY A
1313A . . HEAKTHBHBII1 JeiicTBUA NpU PYYHOM
Mode inactiv;
. BKJIFOYEHHH
Ip instantaneosly.
D Pexum paboTs
1314A 50-2 active Always; w1th_Aut0 Beerna crynesn 50N-2 or K3
Reclose active. Ha 3eMJII0
(Bcerna; ¢ AIIB)
1315A SON Drop-out 0,00 .. 60,00 0c 1)| Bpems 3agepxku Ha
time delay BO3BpAT
1,00 .. 35,00 A; oo/ | Ycraska 50N-3 MT3
1317 50N-3 PICKUP 5,00 .. 175,00 A; o @ ot K3 Ha 3emio
1318 50N-3 DELAY 0,00 .. 60,00 c; © ) 3| Bpema S0N-3 MT3.
Inrush Restraint (PyHknusi orpanuyeHns G6pocKoB TOKA)
1 DyHKIUsA
2201 Inrush Blocking ON; OFF Orka OrpaHu4eHust OPOCKOB
TOKa
H VcraBka
cocraBsaoLeit 2-i
2202 | 2nd HARMONIC 10..45% 15% TapMOHUKY IS
omnpeseeHust GPOCKOB
TOKa
N Hcnonb3oBanue
2203 CROSS BLOCK NO; YES Her (byHKIIMU ITONEePEUHO!
OJIOKHUPOBKU
CROSS BLK p| Ycraska 1o BpeMeHu
2204 TIMER 0,00 .. 180,00 ¢ 0 HonepesHoH
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Tabmuua I'4 — Yerpoiicteo 7SJ62-64 (Pe3epBHbie 3amuThbi Ha cropone Beogo CH Tp)

aapec MapameTtp 3nauenus YcraHoBka IlosicHenne
GIOKHPOBKHI
1) VYcraBka
0,30 .. 25,00 A/ MaKCHMaJIbHOTO TOKa
2205 I Max 1.50 .. 125,00 A 7.5 AI37,5 A 1UTs1 OOHAPY KEHHST
OGpOCKOB TOKA
501Ph Oanodaznas MT3
1) lcbaSHaSI
. . MaKCHUMAaJIbHAsA
Earth Time ON; OFF; BI.OCk TOKOBAsI 3aIlIUTA C
2701 relay for trip Boika o
Overcurrent commands BBIJIEPKKOM BpeMEHU
(BKJ\BBIKIT\OE3
OTKJTFOYEHHS ).
0,05 .. 35,00 A/ 3) YcraBka mo Toky
2702 |50 1Ph-2 PICKUP |, ;™ 175,00 A; o ® crynenn 50 1Ph-2
2704 | 50 1Ph-2 DELAY | 0,00 .. 60,00 c; © 3| Beiaepika spemern
T crynenu 50 1Ph-2
0,05 .. 35,00 A/ 3) YcraBka 1o Toky
2705 |30 IPh-1 PICKUP |, » 5™ 175 00 A: oo °° ctynenn 50 1Ph-1
2707 |50 1Ph-1 DELAY | 0,00 .. 60,00 c; o o 3| Beuepxka spemern

crynenu 50 1Ph-1

64, S0Ns, 51Ns, 67Ns (Sensitive) Ground Fault (3ammuTa o1 3aMbIKAHHI Ha 3eMJII0 AJ17 ceTel

€ U30JMPOBAHHOH HeHTPAJIBLIO)
Sensitive Ground OFF; ON; » HyscrauTensra .
3101 Fault Alarm Onl Toabko cHrHaI 3alUTa OT 3aMbIKaHUI
y Ha 3eMJII0
3102 Current I1 for CT 0.001 . 1.600 A 0,05A y| ToxIl nna yrmosoi
Angle Error ’ o HEaKTyaJIbHO norpemnoctu TT
o N VYrnosas
3103 cT Angiei Error at 0,0..5,0° HeaKTO ATBHO norpeursocts TT mpu
Y Toke I1
3104 Current 12 for CT 0.001 .. 1.600 A 1A 1| TokI2 mas yriosoii
Angle Error ’ o HEaKTyaJIbHO norpemHocTd TT
o i) VYraosas
3105 | ©T Ang}; Error at 0,0..5,0° HeaKfyaﬂbHo norpemrsocts TT mpu

TOKE 12

64 Disp. Volt. (Mcnouns3oBanne U0 (pacy ui

H30JHPOBAHHON HEHTPAIBIO)

M U3M) /IS OIpeaeJie

Hust 33 B ceTsx ¢

L-Gnd Voltage of

D

L-Gnd Hampsixenue

3106 Faulted Phase 10 .. 100V 40V MOBPEKASHHOM (asbl
Vph Min Vph Min
L-Gnd Voltage of 1| L-Gnd Hanpsixenne
3107 Unfaulted Phase 10.. 100V 75V HETIOBPEXKAEHHOI
Vph Max ¢azbr Vph Max
3108 64-1 Ground 1.8.200,0B;0 | mB2.52MVY 64-1 Hanpsixenue
Displacement CMEIEHVISI
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Taéauua I'4 — Yerpoiicteo 7SJ62-64 (Pesepsubie 3amuThl Ha cropoHe Beogos CH Tp)

agpec MMapameTp 3Havenuns Ycranoska Ilosicuenue
Voltage
64-1 Ground 64-1 HanpsixeHue
3110 Displacement 10,0 ..225,0 V n. B2.52 MY - barp
CMeIleHUs
Voltage
3111 T1me.—DELAY 0,04 .. 320,00 c; o0 1 B253 MY Boinepikka BpeMeHH
Pickup Ha TyCK
3112 | 64-1 Time Delay | 0,10 .. 40000,00 c; o o 3| Beunepika pevenn
crynenu 64-1
S0Ns (MT3 ot 33 B ceTsix ¢ H30JIHPOBAHHOI HEHTPAJIbIO)
3113 | 50Ns-2 Pickup 0,001 .. 1,500 A 10A n| Ycraskano Toky
cryneHn S0Ns-2
50Ns-2 Time . 3| Brlaepikka BpeMeHH
3114 Delay 0,00...320,00 ¢; 0 ® cryneHu S0Ns-2
3117 | 50Ns-1 Pickup 0,001 .. 1,500 A 0,1A n| Ycraskamo Toky
cryneHu 50Ns-1
50Ns-1 Time . 3| Bbloepxka BpemeHu
18 Delay 0,00.. 320,00 c; o ® crynenn S0Ns-1
3121A SONS Drop-Out 0,00 .. 60,00 ¢ 0c 1| Bpems 3agepxku Ha
Time Delay BO3BpaT

Direction 67Ns (Hanpasjennocts MT3 ot 33

B CeTAX ¢ H30JIHMPOBAHHOH HeHTPAJIBIO)

L Forward; Reverse; | HenanpaBnewna 3y HampasneHHOCTb
3115 | 67Ns-2 Direction | i hyirectional Pl crynenu 67Ns-2
3122 67Ns-1 Direction Forwarq; Reyerse; Henanpasnenna 3 HanpasneHnHocTtsb
Non-Directional o cryneHu 67Ns-1
Release N 3anyck QyHKIHH
3123 Directional 0,001 .. 1,200 A 0,01 A oTpeNieeHus
element HAaIpaBJIeHHOCTH
Correction Angle 1| Koppexuus yrna gas
3124 for Dir. -45.0 ..45,0° 0,0° omnpereeHust
Determination HaIpaBJIeHHOCTH
Measurement 1| Meron nusmepenuit
3125 method for COS Phi; SIN Phi COS Phi IUTSL OTIPEeNIeHYS
Direction HAIMpaBJIeHHOCTU
3126 Rest Delay 0..60c lc D C6poc 3anepKKu
D Kpurepuii
Sensitive Ground Vgnd OR Ins; aMm 0:::3?:: ;I:M 10
3130 Fault Pickup g ’ Vgnd OR INs 3amel .
L Vgnd AND Ins B CETAX C
Criteria .
H30JIMPOBaHHOPH
HEHUTpabo
) 1| 50Ns Drop-Out Time
31214 | SN TDrop-Out | 05 6000¢ 0,00 ¢ Delay (3anepxa Ha

Time Delay

BO3BpAT)

Unbalance Load (Negative Sequence) ToxoBasi 3amura 00paTHO# N0C/IET0BATENLHOCTH
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Ta6suuna I'4 — Yerpoiictso 7SJ62-64 (Pe3epBHble 3amuThl Ha cropoHe seoaos CH Tp)

agpec IlapameTp 3naveHust YcranoBka IlosicHeHHe
Unbalance Load y| Toxosas 3aumra
4001 (Negative ON: OFF BKI. OOpaTHOI
Sequence MOCJIEN0BATEIBHOCTH
(BKJI\BBIKJT).
. 0,10 .. 3,00 A/ Ycrapka no Toky 46-1
4002 46-1 Pickup 0.50 .. 15,00 A m. b2.22 MY T30I0
. . VYcraBka 10 BpEMEHH
4003 46-1 Time Delay 0,00 .. 60,00 c; © m b2.23 MY 46-1 T30I
. 0,10 ..3,00 A/ VYcraBka o Toky 46-2
4004 46-2 Pickup 0,50 . 15,00 A n. 223 MY T30I1
. ) ” YcraBka 110 BpeMeHU
4005 46-2 Time Delay 0,00 .. 60,00 c; m b2.23 MY 46-2 T30
4012A | T DROP-OUT 0,00 . 60,00 ¢ 0 n|  Bemepxiamno
BpPEMEHHU Ha BO3BPAT
49 (TokoBas 3amuTAa OT MEperpy3Ku)
. . 3) 3amrura OT
4201 FCT 49 OTKIL, BRI, TobKO CHrHAJ TEPMUUECKOH
Tonbko Curnan
NepPerpysKu
4202 | 49K-FACTOR 0,10 .. 4,00 HeaxlT’;fano Y| Koshdumment K
4203 C OllFIST ANT 1,0 .. 999.9 mun Hig&(})’aﬁiio Y| Mocrostauas BPEMEHH
0,
4204 | 49 © ALARM 50 .. 100 % 0% b Curnambias
HEAKTYAJIbHO TEPMHUYECKAsi CTYIIEHb
VYcraBka 1o Toky
4205 I ALARM (C)) ’518 - ;OO(())OAA n. b2.42 MY CHUTH.CT.3aLIUTHI OT
T neperp.
4207A | Kw-FACTOR 1,0..10,0 1,0 n| Kood. Krnpu
HEAKTYaJIbHO OCTaHOBE JIBUTATEIS
100 ¢ D Bpems Bo3Bpara
4208A | T EMERGENCY 10 .. 15000 ¢ HEAKTVANBHO MocJjie aBapuitHOroO
caxty mycKa
Overvoltage Protection 59 (3amuTa 0T NOBBLIMEHHSI HANPSIKEHHS)
AN 1 3amura oT
5001 FCT 59 S:rl:t’l 8];]]’ BBIKJI MOBBIIEHUS
y HaIPSDKEHUS
5002 | 59-1PICKUP 40 . 260 B 100 B n| Yerasiacrynenu
59-1 o HaIPSDKEHUIO
5004 59-1 DELAY 0,0 .. 100,00 ¢; o 05¢ n| Beiepxxa spemenn
crynenu 59-1
5005 | 59-2 PICKUP 40 . 260 B 120 B b Verapka crymeiu
59-2 1o HanpsHKEHUIO
5007 59-2 DELAY 0,0 .. 100,00 c; o 0,5¢ n| Beuepxia spemenn

cTynesnu 59-2
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Tabnauua I'4 — YerpoiictBo 7SJ62-64 (Pe3epsHbie 3amuTsi Ha cropone seogos CH Tp)

agpec IMapameTp 3HaueHus Ycranoska HosicHenue
Kosddnuuenr
- D
50174 | -1 Dropout 0,9 ..0,99 0,95 BO3BPATA CTyIIECHH
Ratio
59-1
Koadpduuunenr
- D
s018A | °°-2Dropout 0.9 .. 0,99 0,95 BO3BPATA CTYIICHH
Ratio
59-2
Undervoltage Protection 27 (3ammuTa 0T MOHMIKEHHN HATPSIIKEHHS)
AN 3) 3aura ot
5101 FCT 27 OFF; ON; Bka MOHMXKEHHUS
Alarm Only
HaIPSKEHUS]
VYcraska no
5103 27-1 PICKUP 10..120B o 2.32MY HaTPSKEHUIO
crynenu U< (¢-¢)
5106 27-1 DELAY 0,0.10000c00 | mB2341My 3| BrepxKa spevenn
? crynenu 27-1
VYcraBka no
5111 27-2 PICKUP 10..210B n. b2.3.3 MY HaNPsKEHUIO
crynenn U<< (¢-d)
5112 27-2 DELAY 0010000 c:c0 | m B2342My 9| DBBUACPKKa Bpemen
cryneHu 27-2
i 3) Kosdpdpuuuent
s113a | 27-1 Dropout 0,9 0,99 1,05 BO3BPATA CTYIIEHH
Ratio
27-1
, Kosdpdurment
- 3
s1144 | 272 Dropout 0,9 0,99 1,05 BO3BPATA CTYNEHH
Ratio
27-2
5120A Currgn"t OFF: ON B D KonTtposs
Supervision MIPOTEKaHHs TOKA
Fuse Fail monitor (KoHTpoJis HCIIPABHOCTH MPEIOXPAHUTEICH)
3)| PyHKIMSA KOHTPOJA
5301 | Fuse Fail monitor ON; OFF BKJI UCTIPaBHOCTHU
IIpeIoXpa”uTenei
5302 | FUSE FAIL 3Vo 10100 V 30 B b YeTaska no
HanpsbxeHuto 3Uo
FUSE FAIL 1| Ycraska no toky 3lo
5303 RESID 0,10.. 1,00 A 0,10 A (HaGmoeHie)
0016Auto Reclose (ABToMaTH4YeCKOe IOBTOPHOE BK.JII0YEHHE).
General (OGmue napamerpsbi)
7101 Auto reqlosmg ON: OFF Bicn 3) | BRon\BeIBOZ DyHKIMN
function AIIB
AR blocking 5) 5 JmuTensHOCTD
7103 duration after 0,5..320¢; 0 H?_IKPII/IPOBKEOM
manual close PH Py
BKJIFOYEHUH
7105 AR Reset Time 0,5..320¢ 5y | Bpems Bo3spata AIIB
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Tabanua I'4 — Yerpoiicrso 7SJ62-64 (Pe3epBHbie 3amuThi Ha cropone BBogos CH Tp)

aapec HapameTp 3HaueHus YcranoBka IosicHeHue
7115 Check circuit No check; 3 Ii:?;np;f;;zzoieim
Breaker befor AR | Check each cycle. pen
ATIB
L s) Bpewms koHTpons
7114 AR start mgpal 0,1...320 c;0 0,50 c OTKJIFOYEHHA
monitoring time
BBIKIIIOYATENs
Circuit Breaker 55| Bpewms mpoBepku
7115 | (CB) Supervision 0,01..320¢ 3,00 ¢ TOTOBHOCTH
Time BBIKJIOYATEJI.
5) MakcumanbHoe
7116 Maxnmum d.ead 0.5 .. 1800 c:o0 o yYBEJIHUEHUE
time extension JUIMTEIbHOCTHU May3bl
AIIB.
7117 Action time 0,1..320 c;0 oS 5) Bpewms neiicTBus
5y | Maxkc.Bpemsa 3amepx.
7118 | T DEAD DELAY 0,00 .. 1800 c;00 Ha4d. 6eCTOKOBOI
Hay3bl
Number of 1| UYmcno uuknos ATIB
7135 | Reclosing Cycles 1.9 1 [PHY 3aMbIKaHHUSIX Ha
Ground 3eMJIIO.
Number of | Yueno wuknos ATIB
7136 | Reclosing Cycles 1.9 1 npy MexaydazHbIx
Phase 3aMBIKAHHSIX.
none; Breaker; 1
. . Komanna Ha
Close command DlSC,SWI.t ” BKJIIOYEHHE Hepe3
7137 ia control device Earth Swit ; Her i) HIO
v v Fan on\off; Q2 op\cl; Hy::ueHI/Iﬂ
Q9 op\cl. ynpasit
7139 Exterpal . YES: NO Her 1 CnﬂxpOHnsauHil oT
synchronisation BHEILIHEro yCTpoiicTBa
ZSC-Zone b CornacoBanne
7140 sequence ON; OFF OTxn
L YepeoBaHus 30H
coordination
. brnokuposka ATIB
3 Pole Pickup . b
7165 blocks AR YES; NO HET npu 3-x pasHoM
ycKke
Configuration ([IeiictBue 3amut B uukje AIIB)
No influence; 1| HelicTBue cryneHei
> 2
7150 ! Start AR; Stop AR | 16T Tycka ATIB 50-1 B e ATTB
No influence; Start 1| JHelicTBue cTyneHeii
> ATIB
7151 1E AR; Stop AR Her mycia 50N-1 B uukne AIIB
No influence; 3)| HeficTBue cTyneHeii
>>
7152 I Start AR: Stop AR | YK AIB 50-2 5 maKse ATIB
7153 [E>> No influence; Her nyca AITB 1| [HelicTBue ctynenei

Start AR; Stop AR

50N-2 B uukie AIIB
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Ta6anua I'4 — Yerpoiicteo 7SJ62-64 (Pe3epBuble 3amutsl Ha cropoHe Bogos CH Tp)

aapec IMapameTp 3naueHust YcraHoBka IMosicHenue
No influence; 3)| JeHcTBUE 3aIUTHI OT
7163 46 Start AR: Stop AR ITycx AIIB HECHMM. Harp. B
nukie AIIB
. ) 5) Bremnee
7164 Binary Input No influence; BO3IENCTBUE Uepes3
Start AR; Stop AR o
OuHapHBIH BXOX
1-st cycle (1-ii nukia. ATIB)
JlmuTeapHOCTD
127 Dead time 1:Phase 0.1.3200¢ 1 E272MY GeCcTOKOBOM may3bl
fault npu MexayhasHoOM
TIOBPEXKACHUU.
N JnuTenpHOCTD
7128 Dead time 1:Earth 0.1.3200¢ 1 B2.72 MY 6ecTOKOBOI may3bl
fault mpu ogHO(a3HOM
TIOBPEKACHUU.
blocked, T=infinite; D| Mepex 1-m muKxOM
7200 befor 1Cycle:I> | instantaneous, T=0; Vcraska T=T pen .H
AIIB: I>
Set value, T=T
blocked, T=infinite; Brokuposano )| Tlepen 1-m mukiom
7201 | befor 1Cycle:IE> | instantaneous,T=0; E pea i !
T=c0 AIIB: IE>
Set value, T=T
blocked, T=infinite; Y| epex 1-m muxionm
7202 | befor 1Cycle:I>> | instantaneous, T=0; Vcraska T=T pen ) 1
AIIB: I>>
Set value, T=T
7203 befor li)rll(s)::kneid;T=1nﬁ;n:t(e}; BnokupoBaro | Tlepex 1-M wukmom
1Cycle:IE>> antaneous, T <, T=00 AIIB: IE>>
Set value, T=T
Measurement Supervision (M3mepeHHe BeJTH4HH)
1 Bxui-ue/oTki-ue
3101 Measure;rr}ent ON: OFF s (GYHKLMM KOHTPOJIS
Supervision HU3MepAEMBbIX
BennunH(@KHB)
Voltage Threshold 2| PKHB: cummerpus
8102 for Balans 10..100B HaIpsIK.-[Opor
Monitoring cpabaTbIBaHUs
g103 | Balance Factor for 0,58 .. 90 7| Canpm s
Voltage Monitor e pAX-KPY
Xap-Ku
2| PKHB: cummerpust
8104 C“ﬁent. Balance | 15 1 00A TOKOB-TIOPOT
onitoring
CcpaboThIBaAHUS
8105 Balance Facto'r for 01.09 2| ®KHUB: cummerpust
Current Monitor ? TOKa-KpPyTH3Ha Xap-Ku
Energy
8315 Meter resolution | Standard; Factor 10; Standard 1 Paspemaroinee
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Taonauua I'4 — YerpoiictBo 7SJ62-64 (PezepBHbie 3amuThl Ha cropone ssopos CH Tp)

agpec

IMapameTtp

3Hayenus

YcraHoBka

IMoncHenune

Factor 100

HW3MEpPEeHHs aKTUBHOM

3HAYCHUA N4

U peaKTUBHOU
SHEpruu

Ta6uauna I'S — Yerpoiictso 7SJ62 (Pe3epBHbie 3amuThI Ha cTopoHe Beoaos HH Tp)

aapec IMapameTp 3Hauennsn | YcraHoBKa Iosicnenue
Koudurypauus ycrpoiicrsa (Device Configuration)
Setting Group Beeneno; BriBeneno 3| Ilepexmouenne
103 Change Option (Enabled; Disabled) Bueneno TPyIN yCTaBOK
Oscillographic BBeneno; BriBeneHo 3) ABapuiiHblii
104 Fault Records (Enabled; Disabled) Baeneno ocuumorpad
Disabled; Y| Xapaxrepucruxu
Define Time only; Time paxtep .
Overcurrent Curve IEC; A MexcyGasHoR
DMT/IDMT ' > | He3aBHCHMAn TOKOBOM 3aI[UThI.
112 Phase Time Overcurrent Curve (HesarmCIMas TIO
ANSI; User Defined 110 BpEMEHH
. . Bpemenu 50,
Pickup Curve; uHBepCcHas 51)
User def. Reset P
Disabled, 3| XapaktepucTuku
Define Time only; Time IUTS TOKOBOM
DMT/IDMT Qvercurrent Curve IEC; 3amuthl oT K3 Ha
113 Farth Time Overcurrent Curve BriBeneHo 3EMITIO.
ANSI; User Defined (He3aBUCHMas 1O
Pickup Curve; Bpemenu S0N,
User def. Reset unBepcHas 51N)
Bseneno; Brieneno N
127 50 1Ph (Enabled: Disabled) BoiBeneHo Opnodazunas MT3
3| Boibop ycTaBku
. BseneHo; Briseneno 3arpy6iaeHus
117 | Cold Load Pickup (Enabled; Disabled) Boeneno TOKOBBIX 3aLIUT TPH
BKJIFOUEHHH
3) OrpaHunyenue
122 2nd Harmonic BeeneHo; BriBeneHo Brexexno (cra%rp)l?ligz TI(/)I:;‘ s
Inrush Restraint (Enabled; Disabled) A L) 1
dasbl 1 3emin
S50\51\67
3)| YyBcTBUTENBHASA
(sensitive) Earth D¥sabled; ) He3ABHCHMAS 3afuTa or
131 Fault Define Time only; User ente 3aMBIKaHHMM Ha
v Defined Pickup Curve 1o BpeMEeHH 3emunio (BbIOOD
XapaKTEPUCTHKU)
140 | Unbalance Load Disabled, He3aBuCHMasn 3| Pexxum TOKOBOIf
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Taéauna I'S — Yerpoiicreo 7SJ62 (PezepBHbie 3amuThI Ha ctopoHe Bonos HH Tp)

aapec MMapameTp 3nauenusn Ycranoska IMosicuenne
(Negative Define Time only; Time | mo Bpemenn 3aIUThl 0OpaTHOM
Sequence) Overcurrent Curve IEC; TTOCJIEIOBATENBHO-
Time Overcurrent Curve CTH.
ANSI
BriBeneHo; 1)
Thermal be3 okpyxaromei Be3 Tepmuaeckas
142 Overload TEMIEPaTyphl; OKpY KAl 3alMTa OT
Protection C oxpyxaromeit TeMnepaTypbl Meperpys3Ku.
TeMIIepaTypoi
3) 3amura no
27, 59 Under/ . HanpspkeHuto (27 -
Bseneno; BeiseneHo
150 Overvoltage N Beeneno OT NOHWXKEHHs, 59 -
. (Enabled; Disabled)
Protection OT MOBBILIEHUA
HaMNpsDKEHNs)
N 3amura oT
Beeneno; BoiBeneHo HOBBILIEHUS U
154 s10/u (Enabled; Disabled) BeiseneHo MOHWXEHHA
YaCTOTBI
Breaker Failur Bseneno; Briseneno 3)
170 Protection (Enabled; Disabled) Boeneno YPOB
Auto reclosing Beeneno; BriBeneHo 3)
171 function (Enabled: Disabled) Beeneno AllB
52 Breaker Wear Disabled; Ix-Method, Y Tgcﬁljlﬁgcfgo
172 . 2P-Method; 12t-Method BriBeneno
Monitoring o0cyKHUBaHUS
(Tonbko B 75J64)
BBIKJIFOYaTEIIsA
BriBeneHo; 1kana, 5)
Trip Circuit 2 xanana. (Disabled; KorTpons nemneit
182 . ) . )
Supervision with 1 binary input; OTKJTIOUEHUS
with 2 binary inputs)
Hannbie cucremsl 1 (Power System Data 1)
. towards line; 3y| Hampasin. obmeit
201 CT Starpoint towards busbar K JIMHUHT rouxn TT
202 Rated Primary 0.1.800.0 B 2) | HomuHane. Hanpsxk.
Voltage ’ ’ TH nepsu4HOe
203 Rated condary 100 . 225 B 100B 1y | HomuHab. Hanpsok.
Voltage (L-L) - TH BTOpUYHOE
204 QT Reatad 10 50000 A 2)| Homunais. TOIf TT
Primary Curent NEPBUYHbINA
205 CT Reatad 1A 5A 2)| Homunans. TOK TT
condary Curent BTOPHUHBIIT
Matching ratio b Ornowenie
206A | Phase-VT To 1.3 m B3.6.1 MY ig:fg;ﬁ:;;ﬁ
-Delta-
Open-Delta-VT Ud/3Uo
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Ta6auua I'S — Yerpoiictso 7SJ62 (PesepBHble 3amuThl Ha cTopoHe BBoxos HH Tp)

agpec MapameTp 3HaueHun YcraHoBka Moscnenue
209 Phase Sequence L1L2L3;L1L3L2 ABC 1| Yepenosauue (a3
Minimum TRIP sy| MUH. ANUTENBHOCTD
210A Command 0,01 ..32,00c. KOMAaH/IbI
Duration OTKJIFOYCHUS
Maximum Close 3 Maxc.
211A Command 0,01 ..32,00¢. FUTHTEIBHOCTD
Duration KOMAHbI
BKIIFOUYCHMU S
Close Breaker 5| MumiManbHad
212 | Min. Current 0,04 . 1,00 A yCTasia o Toky |
ThreShOld YCpe3 BKIIOYCHHBIA
BBIKJIKOYATEIJIb.
: : . i Cxema
213 VT connection ULlll;i ZUT{J2231’5 ’UU]I:“ 3E; nm. B3.6.1 MY MOAKIIOYCHHUS TP-pa
? ’ HaIPSKEHHUS.
214 | Rated Freguency 50 'y, 60 T’ 50 T D HommranbHas
4acrora
2) HomuHanbHbIiH
217 IE-CT rated 150000 A nepBu4HbIii TOK TT
primary current h HOAKIIIOYEHHOTO K
pxoay lo
2) HomuHanbHbIH
218 IE-CT rated 1A SA BTOpHYHBIH TOK TT
condary current ’ MOAKTIOUEHHOTO K
Bxoxy lo
Storage of th. 1 Storage of th.
235A Replicas w\o YES, NO HeT Replicas w/o Power
Power Supply Supply
: . 1lao . 1 Ioaxmouenne
240 VT connection NO; Ugb, L?O, Ubc; Her wereii TH
single-phase Ubo; Uca; Uco L7
onHo(asHblii BXOX
Unit of Degree Celsius; B rpanycax D Equunbt
276 temparature D : HU3MEpEHHe
egree Fahreheit Henbcus
measurement TEMIEPATyphl
280 | T4=IE mmmm ON; OFF na » | HMomxmotenue Toka
nuunn [E x [4
Measurement 2| g
1101 Full Scale 0,1 .. 800,0 kB OMHHAJIb. HAMPSK.
Voltage (100%) (neppiHoe)
Measurement 2) H
1102 Full Scale 10 . 50000 A OMHHAIID. TOK
Current (100%) (mepBraHbIii)
. 3Hak (HampaBIIeHHE)
P,Q operational , D
1108 | measured values not reversed (se pesepc); HE PEBEPCUB OTepallMOHHbIX
reversed (pesepc) HU3MEPSIEMBIX

sign

BeauunH P,Q
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Ta6auua I'S — Yerpoiicreo 7SJ62 (Pe3epBHble 3amuTbl HAa cTopoHe BBogos HH Tp)

aapec HapameTtp | 3HaueHns | YcraHoBka | Ilosicnenue
Oscillographic Fault Records (ABapuiinbiii ocupaiorpad)
3| Pexumel paboTsl
aBapHUitHOTO
ocumwutorpada
(coxpaneHue mpu
Waveform Save w1th plclfgp; npu MyCKE 3aIIUT;,
401 Canture Save with trip; OTKIIIOUYEHUH COXpaHeHHe Mpu
P Start with trip. OT 3aIUT OTKITFOUEHHUH OT
3aluT, CTapT
ocruuiorpada mo
KOMaHJzie
OTKITIOYEHHS)
3| Ob6wem aBapuiiHOi
Scope of Fault event; 3aIMUCh sanucu (sanwct,
402 MOBPEXACHUS,
Waveform Data Power System fault. HOBPEXXACHHUS
3aIKCh € LIUKJIAMHI
AIIB)
Max. length of a 2| MakcumanpHas
403 Waveform 0,3..5¢ IJIMTENBHOCTD
Record OCLIJLIOrPaMMbl
Captured 3| JnuTenpHOCTDH
404 Waveform Prior 0,05..0,5¢ 0,1c MpenaBapHiHOIO
to Trigger pekuMa
Captured i JiaTenbHOCTD
405 Waveform after 0,05..0,5¢ 0,1c IIOCJI€aBapUHHOTO
Event pesxuma
1 JUTUTENBHOCTD
406 Capj[ure Time via 01.5¢ 0.5¢ 3amIcH MpH
Binary Input BHELIHEM 3aIIKCKE
perucrpauuu
General Device Settings (O0mue ycraBku ycTpoiicTsa)
Fault Display on D}splay Ta:rgets on every Ty Kaxiom 1| Curnanuzauus o
610 LED\LSD pickup; Display Targets IveKe MOBPEXK/ICHUH Ha
on Trip only y LED/LCD
3)| Pabouas BenmanHa
615A OP. QU;?NTITY Ul; Udp-d; Ud-3 Ud-d st 3au. [Tonmk.
Harmp.
n Craprosoe
Start image 1mage 1;4 mage 2,; H300paxeHne MpCACTABIICHIC
640 . image 3; image 4; 6azosoro
Default Display ) 1
image 5 1300paskeHst
JAUCIuies

DMT/IDMT Phase/Earth Overcurrent (MakcumanbHas TokoBas 3ammuta 50, SON, 51, SIN)

1201

Phase Time
Overcurrent

ON; OFF

BKJI

3)

Daznas MT3

1202

50-2 PICKUP

0,10 .. 35,00 A/

m. B3.1.5 MY

3HaueHue
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Tabnuua I'S — Yerpoiictso 7SJ62 (PesepBHbie 3amuThl Ha cropone Bogos HH Tp)

aapec IIapameTp 3HaueHHns YeranoBka IosicHeHnue
0,50 .. 175,00 A; cpabaTbIBaHUS
cryrieHu 50-2
50-2 Time ) Bpems crynern
1203 DELAY 0,00 .. 60,00 c; o n B3.1.5MY 50.2. Dasaoii MT3
3HaveHue
0,10 .. 35,00 A; oo/ m m b3.1.2,
1204 50-1 PICKUP 0,50 .. 175,00 A: oo E3.13 MY cpabaTbiBaHUs
cryrienu 50-1
1205 30-1 Time 0,00 .. 60,00 c; o B3.1.5 MY Bpews crynen
DELAY Y DUV 2t 50-1. ®aswoii MT3
Manual Close I> instantaneosly; 3) | Beibop crynenu s
1213A Mode I>> instantaneosly; HEaKTHUBHBIH NeHCTBHSA MpH
inactiv; Ip instantaneosly PYHYHOM BKJIFOUEHUH
I Pesxxum paboTsl
. Always; with Auto crynenu 50-2
1214A 30-2 active Reclose active Beerna dasuoit MT3
(Bcerma; ¢ AIIB)
12154 50 Drop-out time 0.00 . 60.00 ¢ 0c 1) | Bpemst 3amep:kku Ha
delay T BO3BpaT
1217 | 50-3 PICKUP 51’88 13753080"’2?"02 o D crymenn 50-3
B ) 3) Bpewms crynieHu
1218 50-3 DELAY 0,00 .. 60,00 c; 00 50-3 asroi MT3
DMT E (MT3 ot 3amMbIKAHHI HA 3€MJII0)
1301 Earth Time ON: OFF I 3) MT3 or K3 Ha
Overcurrent 3eMIIIO
3y| YcraBka cTyneHu
1302 | SON2PICKUP | 90°- 33004 ” SON-2 MT3 o1 K3
e ’ ’ HAa 3eMIII0
50N-2 Time ) 3| Bpems crynenn
1303 DELAY 0,00 .. 60,00 c; oo © SON.2 MT3
3| Ycraska crymenu
1304 | SON-1PICKUP | 90% 3590/ © SON-1 MT3 ot K3
T ’ ’ Ha 3eMJTI0
1305 > OII)\IE'ILX{;IKM 0,00 .. 60,00 ¢; o o Y| Bpems SON-1 MT3
Manual Close IE> instantaneosly; 3) | Beibop crynenn nns
1313A Mode IE>> instantaneosly; HeakTusHbIi JelicTBus Ipu
inactiv; Ip instantaneosly. PYYHOM BKJIFOUEHHHU
1 Pexxum paboTel
1314A 50-2 active Always; w1th'Auto Beerna crynenn 50N-2 ot
Reclose active. K3 na 3emuio
(Bcerna; ¢ AIIB)
1315A 50N Drop-out 0.00 . 60.00 ¢ 0c 1) | Bpems 3anepkku Ha
time delay U BO3BpaT
1317 50N-3 PICKUP 1,00 .. 35,00 A; oo/ o VYcraska SON-3

219




Ta6auua I'S — YerpoiictBo 7SJ62 (Pe3epBHbIe 3amuThI Ha cropoHe BBoaos HH Tp)

aapec IMapameTp 3naueHus YceraHoBka HosicHenue
5,00 .. 175,00 A; o MT3 ot K3 Ha
3eMITI0
1318 | 50N-3 DELAY 0,00 .. 60,00 c; oo © 3y | Bpemst 50N-3 MT3.
Inrush Restraint (DyHKkuHs orpaHHYeHus POCKOB TOKA).
1) DyHKIUA
2201 | Inrush Blocking ON; OFF OTtkn OTPaHHYCHUS
OpOCKOB TOKa
N VYcraBka
cocrasJisiroLei 2-1
2202 | 2nd HARMONIC 10..45% 15% TaPMOHHKH IJIs
OTIpeneeHust
OpOCKOB TOKa
1) Hcnons3oBanue
2203 | CROSS BLOCK NO; YES Her Gyt
MOTMEPEYHON
OJIOKHPOBKH
1) VYcraska no
CROSS BLK BpPEMEHHU
2204 TIMER 0,00 .. 180,00 ¢ 0 nonepeuroi
OIOKHPOBKH
1) YcraBka
0730 - 25700 A/ MAaKCUMAaJIbHOT'O
2205 I Max 150 . 125,00 A 7,5 A/37,5 A ﬂTOKa JUTSt
obHapy KeHuUst
O6pOCcKOB TOKA
501Ph Oanodasznas MT3
1) l(l)aSHaH
MaKCHMAaJIbHast
Earth Time ON; OFF; Block relay for TOKOBAs 3aIIHTA €
2701 0 . Boika BBIJIEPKKON
vercurrent trip commands
BPEMEHUD
(BKy\BBIKIT\OE3
OTKJIFOUCHHST).
2702 50 1Ph-2 0,05 ..35,00 A/ w 3)| VYcraBka mo Toky
PICKUP 0,25.. 175,00 A; w0 cryneau 50 1Ph-2
2704 |50 1Ph-2 DELAY 0,00 .. 60,00 c; oo o 3 | Brumepxia speviern
crynenu 50 1Ph-2
2705 50 1Ph-1 0,05 ..35,00 A; oo/ o 3)| YcraBka Mo TOKY
PICKUP 0,25 .. 175,00 A; cryneru 50 1Ph-1
2707 |50 1Ph-1 DELAY 0,00 .. 60,00 ¢; o o » | Beuepkka pemern

crynenu 50 1Ph-1

64, SONs, 51Ns, 67Ns (Sensitive) Ground Fault (3amuTa oT 3aMbIKAHHH HA 3€MJII0 1151 CETeH €

H30JIHPOBAHHOH Hell

TPAJIbLIO)

3101

Sensitive Ground
Fault

OFF; ON; Alarm Only

Toabko
CHIHaJ

3)

YyscTBUTENbHAA
3aluTa oT
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Taomuua I'S — Yerpoiicreo 7SJ62 (PesepBHble 3amuThl Ha cTopoHe BBoxos HH Tp)

agpec Mapamerp 3HaueHus YcraHnoBka MosicHenue
3aMBIKaHUI Ha
3eMJII0
3102 Current I1 for CT 0.001 . 1.600 A 0,05 A 1y | Tox I1 must yrnosoit
Angle Error ’ R HEAKTYyaJIbHO norpemwHocty TT
o 1 VYriosas
3103 | CT Ansle Error 0,0..5,0° 0 norpewsocts TT
atI1 i ’ HEaKTyaJIbHO
npu Toke 11
3104 Current 12 for CT 0.001 . 1.600 A 1A 1y | Tox 12 pns yrnosoit
Angle Error ? R HEaKTyaJIbHO norpemHocty TT
o 1) VYrnosas
3105 | CT Angle Error 0,0.50° 0 norpeutocts TT
at12 HEaKTyaJIbHO
npu Toke 12

H30JIHPOBAHHOI HEHTPAbIO)

64 Disp. Volt. (Mcnoan3osanue UO (pacy uan u3m) aus onpenenenns 33 B cersix ¢

L-Gnd Voltage of

D]

L-Gnd Hampsixenue

3106 Faulted Phase 10 .. 100 V 40V NOBPEXIEHHON
Vph Min ¢a3sr Vph Min
L-Gnd Voltage of 1y | L-Gnd Hanpsoxenne
3107 | Unfaulted Phase 10.. 100V 75V HETIOBPEKAECHHOIH
Vph Max ¢azb1 Vph Max
64-1 Ground 64-1 HanpsikeHue
3108 | Displacement 1.8 ..200,0 B; o n. B3.62 MY p
Voltage emernerm
64-1 Ground 64-1 HanpsixkeHue
3110 Displacement 10,0..225,0V m. b3.6.2 MY p
Voltage CMELCHUA
3111 | Time-DELAY 0,04 .. 320,00 ¢; % . 53.6.3 MY Boinepaiica Bpemer
Pickup Ha IyCK
3112 | 64-1 Time Delay | 0,10 .. 40000,00 c; o - 3 | Brunepxaa spemenn
cTynenu 64-1
50Ns (MT3 ot 33 B ceTsix ¢ H30ITHPOBAHHOIH HEHTPAILIO)
i 1| VYcraska no Toky
3113 50Ns-2 Pickup 0,001 .. 1,500 A 10 A cTymenu SONs-2
50Ns-2 Time , 3) | Bploep:kka BpemMeHu
114 Delay 0,00..320,00 ¢; 0 ® cryneHu SONs-2
. 1| VYcraska no Toky
3117 50Ns-1 Pickup 0,001 .. 1,500 A 0,1A cTynenn SONs-1
50Ns-1 Time . 3) | Boimepakka BpeMeHu
3118 Delay 0,00..320,00 ¢; @ ® crynenn SONs-1
50Ns Drop-Out 1) | Bpemst 3amep:xku Ha
3121A Time Delay 0,00 .. 60,00 ¢ Oc BosBpAT

Direction 67Ns (Hanpasaennocrs MT3 ot 33 B ceTsix ¢ H30JJHPOBAHHOH HelTPAJILIO)

3115

67Ns-2 Direction

Forward; Reverse;
Non-Directional

Henanpasnen-
Hast

3)

HamnpasnenHocTb
cTyneHu 67Ns-2
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Ta6anua I'5 — Yerpoiicteo 78J62 (PezepBHbie 3amuTs! Ha cropone esopos HH Tp)

agpec IIapameTp 3HaueHHs YcranoBka HosicHeHue
L Forward; Reverse; HeHampaBieH- 3| HanpaBieHHOCTb
3122 | 67Ns-1 Direction Non-Directional Has cTymeHn 67Ns-1
Release 1| 3amyck GyHKuuH
3123 Directional 0,001 .. 1,200 A 0,01 A OTIpereeHuUs
element HAaIpaBJIEeHHOCTH
Correction Angle 1| Koppexuus yrina
3124 for Dir. -45,0..45,0° 0,0° IUTsL OTIIPEeNeNICHHA
Determination HaIpaBJIEHHOCTH
Measurement 1y| Meron u3amepenuit
3125 method for COS Phi; SIN Phi COS Phi IUIS OTIPENENICHHS
Direction HaIpaBIeHHOCTH
3126 Rest Delay 0..60c lc 1| Cobpoc 3anepxku
i Kpurepnii
Sensitive Ground OTPEACICHILA
. Vgnd OR Ins; 3aMBIKaHUS Ha
3130 Fa‘élt.qukuP Vgnd AND INs Vend OR INs 3eMJIIO B CETSX C
riteria o
H30JIMPOBaHHOPH
HENTpabIo
»y| SONs Drop-Out
31214 | SONs T Drop-Out 0,00 .. 60,00 ¢ 0,00 ¢ Time Delay
Time Delay (3agepxka Ha
BO3BpAT)

Unbalance Load (Negative Sequence) TokoBasi 3a1uTa 06paTHOi M0C1€A0BATEIBHOCTH

Unbalance Load

3)

ToxoBas 3ammuTa

4001 (Negative ON; OFF BKJL obparnoii
Sequence) MOCJIEN0BATEIbHO-
q ctu (BKI\BBIKII)
. 0,10 .. 3,00 A/ VYcraBka mo TOKy
4002 46-1 Pickup 0.50 .. 15,00 A n. B3.22MY 46-1 T3OII
Vcraska 1o
4003 | 46-1 Time Delay 0,00 .. 60,00 c; oo n b3.23 MY BpeMeHH 46-1
T30I1
. 0,10 .. 3,00 A/ VcraBka no ToKy
4004 46-2 Pickup 0.50 .. 15,00 A n. B3.23 MY 46-2 T30II
VYcraska mno
4005 | 46-2 Time Delay 0,00 .. 60,00 c; m B3.23 MY BpeMeHu 46-2
T30I1
4012A | T DROP-OUT 0,00 .. 60,00 ¢ 0 n| Boimepkka no
BpEMEHH Ha BO3BpAT
49 (ToxoBas 3aLIHTA OT Neperpy3Ku)
3amura ot
. . 3)
4201 FCT 49 OTKJL, BRI Tomexo TepMHUUeCcKoi
Tonpko Curnan CHUTHaJI
neperpy3ku
4202 | 49K-FACTOR 0,10 .. 4,00 Heale’yla(ijHO D1 Kosdpduuuent K
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Ta6auua I'S — Yerpoiicrso 7SJ62 (Pe3epBHble 3amuThl Ha cropone Beonos HH Tp)

agpec ITapameTp 3HavyeHusn YcraHoBka IMosicHenne
TIME 100,0 mun 1 IocrosiHHas
4203 CONSTANT 1,0.. 999.9 mun HEaKTyaJIbHO BpEeMeHU
90 % 1 CurnanbHas
4204 | 49 ® ALARM 50 .. 100 % ° TepMIUecKas
HEaKTyaJIbHO
CTYyIIEHb
VYcraBka 1o Toky
0,10 .. 4,00 A/
4205 I ALARM 0.50 .. 20,00 A m. b3.42 MV CHTH. CT. 3aIlUTHI OT
neperp.
4207A | Kt-FACTOR 1,0..10,0 1O n| Koobd. Krnpu
HEaKTYyaJIbHO OCTaHOBE JBUTATEIIS
100 ¢ 1| Bpems Bosspara
4208A | T EMERGENCY 10.. 15000 ¢ T10CJIe aBapUMHOro
HEaKTyaJIbHO
mycKa
Overvoltage Protection 59 (3ammra 0T MoBbIIEHUs1 HATPAZKEHHSA)
i 3amura ot
5001 FCT 59 OFF; ON; Alarm Only BBIKJI TOBBIIIECHHUS
HaIPSDKCHAS
| VYcraska crymenu
5002 59-1 PICKUP 40 ..260B 100 B 59-1 o
HAMPSDKEHUIO
5004 59-1 DELAY 0,0 .. 100,00 c: o 05c 1) | Beimepxxka BpemeHU
’ crynenu 59-1
1y| VYcraBka ctynenu
5005 59-2 PICKUP 40..260B 120B 59-2 o
HAMPSKEHUIO
5007 | 59-2 DELAY 0,0 .. 100,00 ¢; ® 0,5¢ 1) | Bbinepxxa pemery
’ cTyneHu 59-2
Kos¢ppuuuent
59-1 D t o
5017A R ropoul 0,9..0,99 0,95 BO3BpaTa CTyNEeHH
atio
59-1
Kosdduument
59-2D t b
5018A R ropou 0,9 ..0,99 0,95 BO3BpATa CTyTEHH
atio
59-2
Undervoltage Protection 27 (3amuTa 0T noHMKEHHsI HATIPSIKEHHS1)
3) Samura ot
5101 FCT 27 OFF; ON; Alarm Only Bka HOHIKEHHMS
HANPsDKEHUA
VYcraBka mo
5103 27-1 PICKUP 10..120B n. B3.32MY HATIPSDKEHUIO
cryniean U< (¢-¢)
5106 | 27-1DELAY 0,0 .. 100,00 c; o m.b3.34.1 3| Beinepxxa pemenu
’ MY crynenu 27-1
VYcraska no
5111 27-2 PICKUP 10..210B n. B3.3.3 MY HAMPSKEHUIO

crynenu U<< (¢-¢)
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Ta6auna I'S — Yerpotictso 7SJ62 (Pe3epBHbie 3amuThl Ha cropoxe ssogos HH Tp)

aapec Mapamerp 3uavenus YcranoBka IoscueHnue
5112 | 27-2DELAY 0,0 .. 100,00 ¢; 00 mB3342 s | Bumepxia spemers
e MY crynenu 27-2
Koshdpurment
- 3
s113 | 271 Dropout 0,9 ..0,99 1,05 BO3BDATA CTYTIEHH
Ratio
27-1
Koappuunent
- 3)
s114 | 272 Dropout 0,9...0,99 1,05 BO3BpATA CTYTIEHH
Ratio
27-2
5120 Current OFF; ON Bica 1 Konrpos
Supervision NPOTEKAHUS TOKA
Fuse Fail monitor (KoHTposisi HCIPaBHOCTH NpexoxpaHuTeeii)
3) | ®PyHKLUA KOHTPOIA
5301 | Fuse Fail monitor ON; OFF Bxa HCTIPaBHOCTH
MpeAOXpaHUTENEH
5302 | FUSE FAIL 3Vo 10 . 100 B 30B n|  Yerabiamo
HanpspxeHuto 3Uo
FUSE FAIL 1| VYcraska mo Toky
5303 RESID 0,10 .. 1,00 A 0,10 A 3To (Habmoerne)
018Breaker Failure (pyHKuHs ycTpoiicTBa pe3epBHPOBAHUS 0TKA3A BbIKJIIOYATEJIS)
3) Yerp. peseps.
7001 Breaker Failure ON: OFF Bk OTKa3a
prot. Is BBIKITIOYATEJISI
(YPOB)
KonTposs
Chk BRK . 3
7004 CONTACT ON; OFF BBIKJIFOYATEIS 110
OJI0K/KOHT
7005 TRIP-Timer 0,06 .. 60,00 ¢; o n. B3.53 MY Bhinepxka Bpemern
YPOB
0,05 .. 20,00 A/ ITopor
> )
7006 I> YPOB 0,25 .. 100,00 A m.B3.52 My cpabarpiBanmst [>
7007 | IE>YPOB 005 . 20.00A/ | g3 oMy Hopor

0,25 .. 100,00 A

cpabateiBanus [E>

0016Auto Reclose (AsToMaTH4€eCKO€e MoBTOpHOE BKII04YeHne). General (O6mue napamerpbi)

Auto reclosing } 3 BBox\BeiBOI
7101 function ON; OFF Bica byuxuuu ATIB
AR blocking 5) JmnTensHOCTD
7103 | duration after 0,5.320¢ Gnoxuposiu AIIB
manual close TIpH pyHHOM
BKJIFOUCHUU.
Ti 05 ) s5)| DBpems Bo3spara
7105 AR Reset Time ,9..320¢; ATIB
5) Kontpons
7113 Check circuit No check; MIOJIOXKEHHUS
Breaker befor AR Check each cycle BBIKJIFOUATEJS Iepes
ATIB

224




Tabauua I'S — Yerpoiicrso 7SJ62 (PesepBHbie 3amuThi Ha cropone Bsoxos HH Tp)

aapec Iapametp 3navenusn YcraHoBKa HosicHenue
o s)| Bpems koHTpons
7114 AR.StaI.t 51gpa1 0,1..320c; o 0,50 c OTKIIIOUESHHS
monitoring time
BBIKJIFOYATEIIA
Circuit Breaker sy| Bpems nposepku
7115 | (CB) Supervision 0,01..320¢ 3,00c TOTOBHOCTH
Time BBIKJIFOYATEJIs.
sy| MakcumanbHOE
7116 Max1mum d'ead 0.5 1800 ¢: o © yBEJINYEHHE
time extension IJIUTEIIbHOCTH
nay3sl AIIB
7117 Action time 0,1..320¢; o sy| DBpewms neiictBus
5) Makc.spemst
7118 | T DEAD DELAY 0,00 .. 1800 c; o0 3a/71epK. Ha.
6ecTokoBOI may3sl
Number of 1y | Yucno uuknos ATIB
7135 | Reclosing Cycles 1.9 1 MIPH 3aMBIKAHUAX HA
Ground 3EMITIO
Number of 1y | Yueno mmxios ATIB
7136 | Reclosing Cycles 1.9 1 npu MexaydasHbIx
Phase 3aMBIKaHHAX
Close command | "™ Breaker; Disc.Swit, ? BKJES!I:E:IP?: :: e3
7137 via control device Earth Swit.; Fan on\off; HET byHKIHIO P
Q2 op\cl; Q9 op\cl. YHKN
yIpaBlIeHUs
1y | CuHXpoHM3aIus OT
7139 Exterpal . YES; NO HET BHELITHEro
synchronisation N
ycTpoiicTea
Z8C-Zone D Cornacosanue
7140 sequence ON; OFF Otk
e YepenoBaHusl 30H
coordination
. broxuposka AIIB
3 Pole Pickup . b
7165 blocks AR YES; NO HET mpu 3-x hasHOM
MyCKe
Configuration ([leiicreue 3amut B unk.ie AIIB)
7150 > No influence; Start AR; Her nycka 1y | HAetfictBue cryneneit
Stop AR ATIB 50-1 B ruknie AIIB
7151 E> No influence; Start AR; Her nycka 1y | HdeiicTBue cTynenei
Stop AR AIIB 50N-1 B uukne AIIB
No influence; Start AR; 3) | HeficTBue crymeneit
> > e
7152 == Stop AR ITyck AIIB 50-2 B nuxsie AIIB
7153 E>> No influence; Start AR; Her nycka 1y | HdefictBue cryneneit
Stop AR ATIB 50N-2 B nukie ATIB
. ) ) 3)| JHelicTBue 3aIuThI
7163 46 No influence; Start AR, ITyck AIIB OT HECUMM. Harp. B

Stop AR

uukie AIIB
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Ta6suna I'S - Yerpoiictso 7SJ62 (PesepsHbie 3amuThl Ha cropone Beogos HH Tp)

aapec TlapameTp 3Havenusn YcraHoBka TloncHenue
. No influence; Start AR; & BvHemHee
7164 Binary Input BO3JIEIICTBHE Uepes
Stop AR 6 .
HWHAPHbIM BXOA.
1-st cycle (1-i uuka.ATIB)
JInuTenpHOCTD
7127 Dead time 0.1.320c 0 B3.72 MY 6ecTOKOBOI1 Iay3bl
1:Phase fault ’ pu MexaydasHom
MOBPEXKICHUH.
D JIMUTeNnpHOCT
Dead time 6ecTOKOBOI1 Iay3bl
7128 | Barth fault 0,1..320¢ m. 53.7.2 MY pit oEOda3HOM
MIOBPEXKICHHUH.
blocked, T=infinite; MrHoBeHHO Y| Mepen 1-M muxnom
7200 | befor 1Cycle:I> instantaneous, T=0; — pen )
& T=0 AIIB: I>
Set value, T=T
blocked, T=infinite; Baoxuposano Y| Iepen 1-m mukIOoM
7201 | befor 1Cycle:IE> instantaneous, T=0; B pen i !
T=c0 AIIB: IE>
Set value, T=T
blocked, T=infinite; MrHOBeHH vl l-M HKIOM
7202 | befor 1Cycle:I>> instantaneous, T=0; THOBCHHO epeft M
T=0 AIIB: I>>
Set value, T=T
7203 befor liarll(:fkid,T:mﬁ;n:tg} Buoxuposaso | Ilepen 1-M Lukiom
1Cycle:IE>> antaneous, 1 =, T=0 ATIB: IE>>
Set value, T=T
Measurement Supervision (H3mepenue BeuumH)
| Bxi-ue/orki-ue
8101 Measurc?rr}ent ON:; OFF Bicn (yHKIHH KOHTPOJIS
Supervision H3MEPSEMbIX
senmanH (PKUB)
Voltage 2| OKHUB: cummerpust
Threshold for
8102 10.. 100 B HaIpsDK.-NOpor
Balans 6 s
Monitoring cpabateIpa
Balance Factor 2| ®KUB: cummerpus
8103 for Voltage 0,58 ..90 HAaIpsDK.-KPyTH3HA
Monitor Xap-Ku
2) | ®PKHB: cummerpust
8104 Cuﬁen'F Ba.lance 0,10..1,00 A TOKOB-TIOPOT
onitoring
cpaboTbIBaHMs
Balance Factor 2| @KUB: cummerpus
8105 for Current 0,1..09 TOKa-KPyTHU3HA Xap-
Monitor KU
Slgzrnrl:;fd 2 ®KUB: cymma
8106 .. 0,05..2,00 A; TOKOB-TIOpPOT
Monitoring
Threshold cpaboThIBaHUs
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Ta6auua I'S — YerpoiictBo 7SJ62 (Pe3sepBHble 3amuThbl Ha cTopone Beogos HH Tp)

agpec IMMapameTp 3nauenns Ycranoska Mosicnenne
Summated 2 ®OKHB: cymma
8107 Cu}‘rel!t 0..0,95 TOKOB-KPYTH3HA
Monitoring T ADoK
Factor p
Energy
1| Paspemaromee 3Ha-
8315 | Meter resolution Standard, Factor 10; Standard HGHHA I HIMEP-
Factor 100 AaKTUBHOM U peak-
THUBHOM 3Heprunit

Tadauna I'6 — Yerpoiicrso 6MD66 (Ynpap ieHne H ABTOMATHKA BBIKJII04ATEISI HA CTOPOHE

BH Tpancdopmaropa Q1(Q2)

agpec | IMapameTtp | 3HaveHust | Yceranoska I MosicHenne
Kondurypanus ycrpoiicrea (Device Configuration)
Setting Group Enabled (Beenen.); 3) [epexrouenne
103 Change Option Disabled (BoiBeneH.) Baenerto IPYII YCTABOK
Beeneno; BriseneHo 3 HsmeputebHuit
0 MUV 1 (Enabled: Disabled) BeeneHo mpeoOpazoBaTeb
HaIpsDKEHUsT
Bseneno; BeiseneHo »| Msmepuremmbii
0 MUTI 1 (Enabled: Disabled) Beeaeno npeoOpasoBareb
TOKa
3) OnnodasHblit
Beeneno; BoiBeneHo HU3MEPUTENbHBIN
0 MUIP_I (Enabled; Disabled) Baeneno npeodpaszoBatesb
rpynmsl 1
3) OnnodasHbIit
Beeneno; BoiBeneso HU3MEPUTEIbHBII
0 MUIP_2 (Enabled; Disabled) Baeneno npeobpasoBaTes
rpymnsi 2
3) OnHodasHbIit
Beeneno; BeiBeneHo HU3MEPHUTEJbHbII
0 MU1P_3 (Enabled; Disabled) Baenexo npeobpasopaTens
rpynms! 3
3) Tpexdasubiit
Beeneno; BoiBeneHo HU3MEPUTENTbHBII
0 MU3P _1 g
UsP_ (Enabled; Disabled) Boeneno npeobpasopaTenn
rpymnmns! 1
Beeneno; BoiBeneHo & Hsmepurenbibiii
0 MUAron _1 " DN . Bseneno npeobpasoBaTens
(Enabled; Disabled) Ar
on rpynmsr 1
. Beeneno; BriBeneHo 3y| H3meHenue rpynn
103 Ch, g
Grp Chge Option (Enabled; Disabled) Breneno yCTaBOK
110 Trip mode 3pole only 3dasn. H Bri6op pexxuma
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Ta6auua I'6 — Yerpoiicto 6MD66 (YnpasJ/ieHue 1 aBTOMATHKA BBIKJIIOUATEJIS HA CTOPOHE
BH Ttpauncdopmaropa Q1(Q2)

aapec ITapameTp 3HavueHus YcraHoBka Tosicuenue
(Tonbko 3dasn.); OTKJTFOUEHUS
1-/3pole (1-/3asn.)
Breaker Failur Enabled (Beezen.); 3)
139 Protection Disabled (BeiBeneH.) Bseneno YPOB
Power System Data 1 (IlapameTtps! ceTn)
203 Rated Primary 1.0... 1200,0 kB 2) | HoMmuHamb. HampsoK.
Voltage TH nepsu4HOe
Rated Secondary 2y| HomuHanb. Hampsk.
204 Voltage (L-L) 80..1258B TH Bropu4HOe
2)| Homunane. Tok TT
205 .CT Reatad 10.. 5000 A nepsuuHbiit (U3 xap-
Primary Curent
ku TT)
206 CT Reatad 1A:5A 2| Homunams. TOK TT
Secondary Curent BTOPHYHBII
D HomunanbHas
214 | Rated Frequency 50 I, 60 I'g 50 'y yacTOTA
Breaker
Minimum TRIP 5y| MuH. OITHTENTBHOCTD
240 Command 0,02 ..30,00 ¢ KOMAaH/Ibl
Duration OTKJIIOUYEHHs
General Device Settings (O6mue yctaBkH ycrporicTsa)
401 Time backlight 1. 60 mus 10 MuH 1| Bpems oTkmoueHus
on JMCTLIES
g0z | Servisportfor |y bled: Port C: Port D 5|  Cepsucnopr as
Digsi ’ ? DIGSI
Target on PU Y| Curmanusaums o
407 Fault Display on (Coobi. mpu CPAB), Coo0r. ipu HOBDE CHEI/I a
LED\LSD Target on TRIP CPAB D DLCD
(Coobm. mpu OTKJI)
1 ABTOMaTHYECKasA
Spontancous Bb1/1a4a HA JUCILICH
408 display of flt NO (HET); YES (J1A) HET
. L. CIIOHTAaHHbIX
annunciations .
COOOLICHHUH.
Oscillographic Fault Records (ABapuiinbiii ocimuiorpadg)
Save w. Pickup 3)
(Coxp. mpu CPAB.);
901 Waveform Save w. TRIP Iyck npu Pe:;zmzlﬁiiﬁr?bl
Capture (Coxp. mpu OTKIJL); OTKJI oc I/IIJ)IJIO atba
Start w. TRIP torp
(ITyck mpu OTKJI)
Fault event 3| O6bem aBapuiiHoii
902 Scope of (ABap.cobObITHE); IoBpexneHn 3anucH (3amuch
Waveform Data Pow.Sys Flt. e MOBPEKICHHUS; 3aITHCh

(ITopexn.Cetn)

¢ nuiiamu AIIB)
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Ta6auua I'6 — YcerpoiictBo 6V D66 (YnpasiieHHe H ABTOMATHKA BLIKJIIOYATEISA HA CTOPOHE
BH Tpancdopmaropa Q1(Q2)

anpec IlapameTtp 3Havenns Ycranoska IlosicHenue
Max. length of a 2) MaxkcumanbHas
903 Waveform 03..5¢c JUINTENIbHOCTD
Record OCLIMJIIOTPaAMMBIL.
Captured D JlnurensHOCTD
904 Waveform Prior 0,05..0,5¢ 0,25 ¢ MpenaBapHitHOro
to Trigger pexxuma.
Captured n JnurenbHOCTD
905 Waveform after 0,05..0,5¢ 0,10 ¢ MOCJICaBaPUIHOTO
Event pexuma.
1 JMTeNnsHOCT
906 CapFure Time via 01.5¢ 0,50 ¢ 3aMUCH NPH BHEIIHEM
Binary Input 3aIycKe
perucrpanuu.
Power System Data 2
Pole Open 5) Tox yreuxu:
1130A Current 0,05..1,00 A ompeneneHue
Threshold OTKJIFOYEHHO JIMHUU
Current Open Pole n Criocob c6poca
(1354 | RESETofTrip | (Tox Pasomx ®asr), | Tox B oTkn. e EI
Command Current AND CB Daze - qu:mm
(Tok U CBeik) Ot
Measurement Supervision
OFF; with current » Pe)gnﬁlfagznl
supervis.and Cbaux; YHII
. - . IOTMOJHUATENBHOTO
Voltage Failure with current supervis. | ¢ KOHTposieM
2915 .. ) KOHTPOJISt
Supervision (OTKII; C KOHTPOJIEM TOKA TOKa
UCYE3HOBEHMUSA
u BK TH; Tonbko ¢
H3MEPsIeMOro
KOHTpOJIEM TOKA)
HANPSKCHUS
Delay Voltage b | Bpews oxzasics 1
2916A Failure 0,0..30,0¢ 3¢ p
. . HCYE3HOBEHUS
Supervision
HAIPSKEHHUSI.
N{?;(]l::u:l b MakcumanpHbIH
2917 5 0.2B 5B HOPOT HANPSIKEHHUS
Threshold V< V< (3 phase)
(3 phase) p

0039 Breaker Failure (pynknus ycTpoiicTBa pe3epBHPOBAHHA 0TKA32 BbIKJIIOUATEIS)

3901 Breaker Failure ON (BKJD), B 3) BBoa\BbIBOJ,
prot. Is OFF (BBIKJI) a1 byskm YPOB
. VYcraBka
3902 Pickup ;l;hr eshold 0,05..12A m b1.8.2 MY cpabaTbiBaHUs
TOKOBOT'O OpraHa.
3012 | OOBF Pickup 0,05 12A n.B1.82 MY Yeraska

earth current

cpaGaTbiBaHusI 1JIst
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Tab6muua I'6 — Ycrpoiicteo 6MD66 (YnpapjieHHe H ABTOMATHKA BbIKJII0YATEIsA HA CTOPOHE
BH tpancdopmaropa Q1(Q2)

aapec IMapameTp 3Hauenuns YcraHoBka osicHenne
threshold TOKa HYJIEBOH
MOCIEIOBATENILHOCTH
3| ABTOMaTHueCKas
obpabotka
3909 | Check Breaker | w6 ey vES (14) Her MOJIOKeHHs GI0K-
contacts
KOHTAaKTOB
BBIKJIFOYATEJISA
30 BF plausibility | Tomeko mpu 3amaHuM
3911 |check transformer| NO (HET); YES (J1A) Her P
. Ha B anpece 3940
masking
Trip T1/T2 (Boigep:kxu Bpemenu YPOB)
T1, Delay after Brinepixka BpeMeHU
3905 3pole start 0.30c; n. 51.8.3 MY nocie 3-x $hasHoro
(local trip) 3aIycKa
3906 T2, Delay of Zpd 0.30c o 1 B183 MY Brineprxka BpeMeHH
stage (busbar trip) T2
Defective Breaker (HencripaBHOCTb BBIKJIIOYATEIS)
T3, Delay for 3)| Breimepxka Bpemenn
3907 start with 0..30¢c;w el MU HEUCTIPABHOCTH
defective bkr. BBIKJIFOYATEJIS
NO (HET); 3)
Trip output with T1-trip (¢ T1-oTkn), ffﬁngiaia:i
3908 selection with | with T2-trip (¢ T2-oTkn), HET HeHcH aBHOCTpH
defective bkr. w/ T1/T2-trip (c Tl u P
BBIKJIIOUATEJS.
T2-otkm)
End Fault Stage (3amura ot K3 B "MepTBOH" 30HE€)
sopq | End Fault Stage ON (BKJI); | Bromsuson sautrty
is OFF (BBIKJT) P
30HE
. Boinepikka BpeMeHu
5)
3922 Trip delay of end 0..30c;o0 3amutel oT K3 B
fault stage ? " “u
MepTBO#1" 30HE
Pole Disrepancy (3ammura oT Henepexoienus ¢pas)
o | PeleDisaney | on ot o] B
supervision OFF (BBIKJI) p(bas
. . s5y| Bblaepxka BpeMeHH
3932 | [Tip delay with 0.30¢,® 3amUTH OT
pole disrepancy
HernepekIoYeHns (a3
Flash Over Protection (3amura oT npo6ost BLIKJIIOYATEST)
3940 50 BF Flash Over ON (BKJD); sy| 3awmmra ot mpobos
Protection OFF (BBIKJI) BBIKJIFOUATES

Measurement Calculation (M3mepenusn) Exunbiii [uana3oH IUisi BCeX H3MEPUTEINbHBIX IPYIII

0

L Secondary —I 0,00..200,00B;<>0 |

100

1) | BropuuHoe 3HaueHne
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Tabaunma I'6 — Ycrpoiicreo 6MD66 (YnpasJjieHHe 1 ABTOMATHKA BBIKJIHYATES HA CTOPOHE

BH tpancdopmaropa Q1(Q2)

aapec IMapameTp 3HaveHus YcranoBka IosicHenue
Voltage Nominal HOMMHAJTBHOTO
Value HanpspKeHns (1
MU U_1, MUIP 1,

MUI1P 2, MUIP 3,
MU3P 1, UAron 1)
BropuyHoe 3HaueHne

0 S Curr NomVal

0,00..5,00 A;<>0

2
HOMMHAJIBHOTO TOKA

(mmaMUT 1,
MUIP 1, MUIP 2,
MUIP 3, MU3P 1,

MUATron_1)

0 F max

95 ..105 %

MakcuMabHas
4acToTa

5)




IMpunoxenue I'l

METOANYECKHUE YKA3AHUS I10 BBIBOPY U3MEPUTEJIbHBIX
TPAHC®OPMATOPOB

N3mepurenbHbie TpaHcHopMaTOPHI
V3meputensHble TPAaHCHOPMATOPH! TODKHBI COOTBETCTBOBATH MPHMEHIEMBIM

pekomenpamuam MOK 60044, panee MOK 60185 (TT) u 60186 (PT), ANSI/ IEEE

C57.13 1 apyruM COBMECTHMBIM CTaHIAPTAM.

TpancdopmaTopbl HaNPSKEHUS

Tpauchopmaropsr Hanpspkerus (TH) ¢ 0THONOMIOCHBIM MM JBYXIOMIOCHBIM
UCITIOJIHEHHEM JUTS BCEX KJIaCCOB HAMPSIKCHHUIM OOBIUHO HMECIOT OIHY WM J[BE
Bropugnbsix 0omotku 100, 110 mmm 115B/N3 ¢ HOMuHATBHOM MomHOCTbIO 10 1 300
BA u Tounoctsio 0.2, 0.5 wm 1 %, 4yTo menaeTr MX NOAXOAALIAMHE JJISi KOHKPETHOTO
IpuMeHeHus. [IepBUYHbBIC BEJIMYHHBI BRIOUPAIOTCS TAKAMH, 9TOOBI COOTBETCTBOBATh

IapaMeTpaM paclperycTpoiicTsa, rae Oyaer ycranosnen TH.

TparcpopmaTopsl Toka

Tpancdopmatopsr Toka (TT) oOBUHO wMEIOT OAMH KO3 HUIHEHT
TpaHcGhOPMALMU MM CTEPIKHEBYIO KOHCTPYKLIMIO C COOTBETCTBYIOIINMH TEILIOBBIMA
xapaktepuctikamu. Cranmaptasii TT wmMmeer omHy, ABE WIM TPH BTOPUYHBIX
06MoTKH ¢ Tokamu 1 A wan 5 A. OmHAKO, MPenOYTHTENILHEIM ABISIETCSA 3HaueHue |
A, 0COOEGHHO Ha MOICTAHLIMAX BBICOKOTO KM CBEPXBBICOKOTO HAMPSIKEHUS, YTO
yMeHbITaeT Harpy3ky nieneit TT. Berxognas MoSATIHOCTh (HOMHHATbHAS BTOPHUUHAS
Harpy3ka B BA), TOYHOCTP ¥ XapaKTepUCTUKH HAChIIeHWs (HOMHHATbHBIN
k03¢ dUIMEeHT IpeaeIbHONR KPaTHOCTH) CEPACYHNKOB W BTOPUYHBIX OOMOTOK - BCE
9TH HapaMeTpsl AO/DKHBL COOTBETCTBOBATh TPEOOBAHUAM KOHKPETHBIX IIPHMEPOB

TIPUMCHCHUA.
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Hcnoas3yercs caeayromas kiaaccupuxaumst TT mo MIK:

H3mepumenvHuie kepHbl

O6bIuno ompeaensoTes knacesl TouHocTH 0.5 % umu 1.0 % (knace 0.5FS unn
1.0 FS), a HoMuHanbHbIH KO3 ULMEHT peaeibHON KPaTHOCTH 3a/1aeTca PaBHBIM 5
unu 10.

Heofxomaumasi BBIXO/HAs MOIIHOCTh (HOMHHAIIBHAS Harpyska) HOJDKHA OBITH
BBIINIE, ueM (pakTHUeckas MOAKITIOUCHHAs Harpy3ka. lwmoBbie 3Hauenms 5, 10, 15
BA. OObHO, KOrJa NOAKIIOYAIOTCS TOJBKO JJIEKTPOHHBIE CUETUYMKHA H
PETHCTPATOPHI, HET HEOOXOAUMOCTHU B OONIBIINX 3HAYCHUAX.

Tumnossie xapaktepuctukw: 0.5 FS 10, 15 BA.

Kepnw 015 yeneti yvema

B sTom ciyuae oOpiuHO TpeOyeted kimace 0.2 FS.

Kepnw 01151 nooxmouenust 3auum

Pasmep cepaeunmka TT mis meneid 3ammre 3aBUCHT, TJIABHBIM 00pasoM, OT
MakcuManpHOro Toka K3 w oT mpoBomoB Tmmoc Harpyska pene). Kpome Toro,
HEOOXOMMO  YYUTHIBATh  KO3(PPUIIMEHT  OTCTPOMKH OT  amepHOTAICCKOM
COCTABIIAIOIIEH, YTOOBI MEPEKPHITh BIMAHUE STOM COCTABIIAIONICH, CoAepKaIIeHcs B
Toke K3.

OO6BIUHO ompenensercs TOUHOCTh 1 % B auamasoHe oT 1 10 2 HOMHHAJIBHBIX
tokoB (kmacc 5P). Homunaneueii koddduument npenenphoit kparaoctn KITK
O0BIYHO HODKEH BHIOMpaThes TakuM o00pa3oM, droObl Oe3 HacemmeHus TT
TpaHC(OPMUPOBAaTh KaK MHHHUMYM MakcuMmajbHbIM TOk K3 (anmepuoamueckas
COCTABJIAIONIAs HE YIUTBIBACTCS ).

PesynpTaToM 3TOro, Kak IpaBMIIO, CTAHOBUTCA NPUMEHEHHEM HOMHUHAIBHBIX
k03¢ dunmenToB nmpeaensHoON kpaTtHOCTH 10 mim 20 B 3aBUCHMOCTH OT OTHOIIIEHHS
HOMHUHAIEHOHN BTOpHUHON Harpy3ku TT u (hakTHuecKod MOAKIIOUCHHOM HATrPY3KH.
OOBIYHO TEXHHYECKHE XapaKTCPHUCTHKH U1 CEPIACYHWUKOB DENCHHOM 3aIlUTHI
OTXOIAIINX IPACOeAMHEHUH OepyTes TakuMH, kKak SP10, 10 BA unu 5P20, 5 BA.
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TpeGoBarmmss k TT mms peneifHOM 3aIIMTEI B UYaCTH XapaKTEPUCTHK [UIA
TIEPEXOIHBIX MponeccoB onpeaestores MOK 60044-6.

Bo MHOrMx OTHAENBHBIX CHoydasx Kelne3Hbld cepacuHuk 11 Henbsa
CIIPOEKTHPOBaTh TaK, 4YTOObl OH HE HACHINAICA IIPH JIOOBIX YCIOBHSX, 3TO
IIPOUCXOUT ITO MTPHYMHAM CTOMMOCTH ¥ rabapuros, HanpuMep, it KPY.

ITosTomy perne Siemens CIIPOSKTUPOBAHBI TaKUM 00pazoM, YToOH paboTaTth B
BO3MOXHBIX ycnoBuax Hacelenus TT. LludpoBele pene, ONMHCHIBaEMble B 3TOM
KaTtajiore, B 3TOM cCilydae padoTalOT OYCHb HAJCkKHO, Onaromapsi BCTPOCHHOM

¢bynkmvm netexropa HaceimeHus 1T,

CioBaps ucnoJib3yembix 0603Hauenuii (coraacao MIK 60044-6):

Kpx = HOMuEHAIBHBIN KO3 uEeHT npeaenbHoi kpatHoctr (mpumep: TT kmacca
5P20 : Ky = 20)

K'mk = daxtuueckuii ko3 huiueHT npeaenbHoi KpaTHOCTH

Kean = k03 duImeHT OTCTPOHKH OT anepHoMYECKO COCTaBIAIONIEH

13 viaxe = MAKCHMAJIBHBIHM TOK cUMMeTpuuHOro K3

Tuom nieps = HOMHHAIBHBIH TepBrdHbIN TOK TT

Lyiom srop = HOMHMHAIIBHEIA BTOpHYHBL TOK TT

Ryt = aKkTHBHOE CONPOTHBIICHHE BTOPHYHOM OOMOTKH MOCTOSHHOMY TOKY OPH
temmeparype 75 °C (wmu apyroi 3amaBaeMoii TeMIrepaType)

Ry = HOMHWHANIbHASA aKTHBHAs HAarpy3Ka

R's = Rupos + Rpene = MOAKIIOUECHHAAS aKTUBHAS Harpy3ka

1 eps = TIOCTOSHHASA BPEMEHH NIEPBUYHOM CETH

Vk = HampsDKEHUE TOUKM Tiepernda (CpeaH.3Had. )

2-r-l
Rrrpma:

= CONMPOTHBICHHE TIPOBOJA, TIE:

1 = mmuna mporoga ot TT o perne
2
1 =ynenbHoe conpotuierne=0,0175 Qmm /m(Mennp)

2
A=cedeHre MPOBOAA B MM

234



®opmyna pacuera TT:

Rer+ R
K e = K2 T2 (akTuuecknit),
Rr+ R's
\ T3 siae ~ o
rae K'nx: Ko (TpedyeMErit).

HOM TIepR

Qakruueckuii korddumment npexensHoi kparHocTH K'TIK MoXxHO
paccumTath, Kak MOKAa3aHO BHILLE.

HomunansHbril K03(hQUIMEHT OTCTPORKY OT alepHUOANYECKON COCTABRIIAIOMEH
Kam 3aBucuT OT THIIA pesie U MOCTOSHHON BPEMEHH 3Toit cocTaparomeii. Ja pene,
KOTOpBIM TpebyeTcst Bpemst pabotel 6e3 HachilieHus oT 0.4 meprosa, moCTOSTHHAS

BpeMEHH NMEePBUYHOM ceTh TP He OKa3BIBACT CYINECTBEHHOIO BIIUAHU.

IIpoexmuposanue 1T coenacno BS 3938/ MOK60044-1 (2000)

Knacc P mo MOK moxxHO pubmmsutensHo oTHeCTH K Kiacey PX (Kmace X mo

BS), KOTOpBIH MOYKHO OIMKCATh CTAHAAPTHOM (HOPMYIIOH:

V — (RH + RTT) . [quBmp : KHK

K 1.3

TIpmmep: MOK 60044: 600/1, 5P10, 15 BA, Ry =4 Q

IEC PX um BS: V, = wg ~1468

RTT = 4Q



Twun pene

MT3 u 3awuta
asuraTenei
7S5J511,512, 531
78345, 46, 60
7SJ61, 62, 63, 64
75380, 7SK80

Ondpp.3awmra nuHnn
(cBsi3b N0 MeAHbIM
nposojam)

7SD600

Koadpdh. oTcTp. oT anep.
cocTaBnsoweln Kai

Ouddp. 3awmra nuHNn LWuHbl/
(6e3 cpyHkumm 43) TpaHccopm.  JInHusa
7SD52X, 53x%, 610 (50/60 u) 1.2 12
Onddp. 3awmTa reHep.l LUnHbI/
TpaHcdopmaTtopa TpaHccopm.  JIMHWA
7UT612 4 4
7UT613, 633, 635 3 3
7UM62 4 -

3aumrta WwuH
7SS5, 7SS600

AucTaHuMOHHanA 3awmTa
7SA522, TSAB, 7SD5xx*)

*) ¢ cpyHkumeid 43

0151 KO3, TOPMOXK.

0.5

(/,,aH6BeN"

leHep./
Asur
12

leHep./
Agwr.

K >0.5

NoCT. BpeM, NepBUYH.

cetn Mmeps[mc]

Tabnuua M1l - TpeboBaHMA K TT:

MuH. Tpebyemblli koathdd. MuH. Tpebyemoe HanpshkeHne

npeaenbHoi kpaTH.K'nk
iyi * ~rab een
\MK"

* HOMINOB

K'nk= kak MuHumym: 20

Toukn nepernba W

YK> - 1™ x™

- «{R1J + H'H) « Aov BTOP
A oumgs

20
Kak MUHUMYM: — « (R tt + R'h) 1 L<m BTOp

00bHHO HAVOOMBLLERA YCTaBKa penie MO TOKY 1

Y., NGvare (BHeLLH.K3)
UK A
< HOM B

3 < (WU nK / HoMncps ) KOHEL, 1 4

4 (K-MK'/Hem neps )koHcL, 2

K'nk”
, | K3nac (BatH
Yin EFamig

1HMB
n (Tonbko gnsa 7SS):
KYikS 100 (gmanasoH

N3MepeHnin)
K'nk”
Kan (a). EB™"™Me>
" /,0MrcpB
78
Kan (b) K3 maKkc (8 KOHUe cTynenu 1)

! v veps

1/ . "K3nac (BHOLLH.K3) ,orv N

oK — * (<TT + K H) 1/HovBTOp
elles ]

W

3 o (PKe (MTT + R *n )™ NGINGE //,0M B10p) Korew 1 <£

4 (vy.7(i?TE A H)' /HOMIGB * 2havep) ey 2 3

W
K K3 nvac(BHelLH K3) D Lty N\
an ! + ['H) 'Hom BTOp
*oFHOM B

n (Tonbko gna 7SS):

o 100 . —_ w s

UK<— wu(72T+ R H) = /Hometop (AManasoH
U3MepEeHNiA)

Vk>
* Karare (Gnvskoe K3)
Kan (a) « (Rtt + R H) * |HOMBTOp
13'7 v M
/n\ 1 K3 makc (B KoHUe cTyneun 1) .D ,ry N1
Kan (D) — = UM\TT + I H)'/HOM BTOp

1.J o/ HovrEB

TpeboBaHua K TT, npuBoanmble B Tabnuue Ml.1, aBNAOTCA YNPOLLEHHbIMN,

4yTo 0GecneynBaeT ObICTPbI pacyeT. bonee TOYHble pacyeTbl MOXHO BbINOMHUTL C

nomoulbto nporpammbl pacdeta Siemens -CTDIM (v 3.21). lNpoussoanTtenu pene

NCnonb3ytoT pe3ynbTatbl pacyetoB CTDIM.



Koadppuumenr aganrauun ana pese 7UT6, 7UMG62 relays (orpaHuueHHs
H3MepeHuii):

(taxoke mpumeHumMo W s 7SD52, 53, 610, mpu HanMuMM B 30HE 3alIHTHI

TpaHcdopmaropa)
1 1 1 N3V 1
HOM _neps HOM _ pene HOM _he, 0 6 HOM ene
F,, = . == = ou 0. 2 — TpeGosanme: 1/8<F, <8,
] Hom _ 06 HOM _émop HOM _maxc HOM _emop
rae:

Tuom 06 = HOMHHAQJIBHBIN TOK 3aIUINAEMOrO 00BEKTA

Viom 06 = HOMHHAITBHOE HAMPSDKEHUE 3ALMINAEMOr0 00BEKTa

Lion pere = HOMUHAJIBHBIHA TOK penie

Stiom vace= MAKCHMaJIbHAs HArPy3Ka 3aIuiaeMoro oobekra (Juist TpanchopMaTopoB:

00MOTKA ¢ MAaKCUMAaJIbHOW HArPYy3KO#)

BHumaHnme: koraa ucnomnb3yercst Hu3kooMHas auddepeHnraibHas 3aluTa OT
3aMBIKaHUHN HA 3eMJII0, TPeOOBAHUE K CTOPOHE, T€ MCIIOIB3yeTCs 3Ta 3amuTa (3
dazsr), sto: 1/4<F, <4, (mns TT B Heditpanmu: 1/8<F, <8)

HononauTenbHbIE yeaoBusa A pene 7SD52x, 53x, 610 (mpu ucrmonb30BaHuA B
kauecrtBe AuHepeHIHaATLHOM 3AUTHI JIMHIH 0€3 TpaHC(hOPMATOPOB B 3AIUIACMOM
30He) MakcuMalbHOe OTHOIIIEHHEe HOMUHAJIBHBIX MEPBUYHBIX TOKOB TT 1Mo KoHmam
JIMHUH:

HOM _neps_ maxc < 8

HOM _nepe_ MuH
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Uk 1 2
H'blry

Mpumep 1. Mpoeepka TT gna 7UMG62, 7UT6, 7SD52 (7SD53, 7SD610)

= HanpsieHve K3 TpaHccopmartopa BH-HH1 B %

= MNpepnonaraetcsi paBHbiM 0.1 Om (NOTpebneHne MOLLHOCTM yka3aHHbIX pene meHee 0.1 BA)

1) Tokom Ha cTopoHe 3 B 6O/MbLUMHCTBE C/ly4YaeB MOXHO npeHebpeyb n3-3a Lkk2-3 u x"d reHepatopa 2

-T (G S2), 7TUM62

/ _ C *S HOMICH
"'K3veke (BreLLH K3) ,

» K xd

1.1-120000 kBA
=34516 A
n/343.8kB- 0.16

kan =5 (13 Tabn. 2/1)

K3 makc (BHeLUH. K3)
Kbk>Kan*

HOM Heps
-5.31378A
6000 A

R» = =200

|- mvn.l.op_ 1A“
R H—"npos

Roere

2-71 L 01 om

2+0.0175 - .

+0.1 Om
=0.625 Om

-T(THH1), 7UT633

HOM TP
A<3maxc (BHELLH K3)
7 F K|_Hv|1p “K
120000 kBA - 35860 A

V Fi3.8kB- 0.14

kan = 3 (M3 Tabn. 2/1)
Isi_ . is ./(G Makc (BHeLLH.K3)

K M—van * = ememetenenen

=3 .3586pA =179
6000 A

Rh= 5 A = 20BA=200m

Hom LLDD 1A

R H= RnpoB + Rpena

=~ + 0.1 Om

+0.1 Om
=0.450 Om

-T (T BH), 7UT633

/ —HMTP
T3vaIC (BHeLLH KJ)™ - /—
V T kiovmp * 7k

240(FO0 KB A
=7498 A
*\/3432 kB -0.14

Kan = 3 (U3 Tabn. 2/1)
1 K3 makc (BHeHM K3)

K'nk—Kan
HOM 10pB
3 «— 8A=187
1200 A
RH Ly 50 BA =20m
HOM BTOp

/?H ~ Rnpoe ®'Rpene

=2IL2+0.1 Om

+0.1 Om
=0.975 Om
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-T (L koHew, 1), 7SD52

NGvere (BeUHK3) = 17 KA (43HO)

kan = 1.2 (13 Tabn. 2/1)

R I ~ Rnpae + Rpene

=2:r/ +0.1 Om

L
2-0.0175 ----mmmmmemeee 60 M

+0.1 Om
= 0.625 Om



. Ry Ry Ry + By i Ry 4 Ry 4 sonaonc e X3
Kok = Krge - -———— K= Koy - ——————— K'iig = et Vi 2 Kyt mmmeee (Rl %
oK th Rw‘i‘ ng fix e R’I"t‘ e i?.';{ K Kﬁl{ R‘p’f # RE{ K K‘“ E'S'Ismlmpl { B
42 2 L + Ry}
=20 FSOM + 20 Om =408 =20 IE{ Ou 4 Q{)a_.r =412 =20 0560u 4»20&_1 - R} fmern
I8 Ot o (1625000 18 One 4 0450 Oy 0960 + 0.9750m L7060 A
2 12 - e (08 Ot +
i3-1000A O
0.8250M)y 5A=111 88
Tped. K= 28.8, Tpeb K= 179, Tpa. K= 187, Tpeh. Vs 111488,
bawrwi. Ky =408 Sawr. Wi = 41.2 S Kme =306 v, Ve w200 B
288 «40.8 17.9 <42 18.7 « 306 1TLEB <200 B
= pECMET 1T BepaH = pacyer TT sepeq => pacyaT T T sepes > paciaT | | BepeH
i
F‘m - Fsg.an = an £ _IWM = a
" ’mnm‘ﬁ'ymm_’mm* m”mﬂwﬂ""‘g'lgwﬂﬁ_"mmm m’mnm‘ﬁ‘ymﬂﬁhfmmtm ISQ?AWSM
Hmwn Imuw.x “gmm "mum j’,mumt ;mnﬂp lﬂ(l(lAn 152 8= old

6000 Ar 3 138 ¥R 1A
' eeeeeteeeee—— .
120000 xBA 1A

= 1,186
1/8 £1.195< 8= 0kl

oA 138 a8 1 A
B e s——— " d—
240000 kBA 1A

= {598
1/8 <0.598 £ 8 == ok}

L2004 313268 5A_
240000 xBA 3 A

=1.143
18 £1.,143 < 8 => okl

[Tpumep 2: IIpoBepka ctabumpHOCTH PabOTH! 1IMPOBOIL 3amUThl WKH 7SS52

3agaHHbI cryYan:

|

Ll

N N
S i S Sl
'\I =50M
75552
(JA:SMNEE
600/1
25BA 8
15 g
8?1':40?\& i'fKSrwaKc:SDxA g
&
é o
S
loame. 30,0004
T i 600A

Cormacuo Tabmuie I'1.1, Kan = %
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K'nk > 5 50 =25
15 B4
R = =150u
: 1 A2

Rpere  =0.10M

20017550

f’?npns =030Mm

R = Rupos + Rpene = 0.3 OmM+0.10mM=04 Om
_ Ry + Ry _ 40m + 150m
R]"r + R'y e 40m + 0.40x

K'ni -10=43.2

Pesynprat:
daxtuyeckoe 3HaueHwe K'ix paBHO 43.2, a TpeOyemoe 3Hauenme K'i -25.

TToatomy ycmoBue ycToHUMBOM pabOThl BBIIONHAETCS.

Harpyska peJte:

Harpyska TT ot uudposix pene Siemens cocrasnser meree 0.1 BA, mostomy
Ha MPaKTUKE €l MOXHO npeHeOpeub. VICKmoueHns cocTaBIAOT 3auTa WUl 75S60
¥ PeJIe CO CBA3BIO TI0 METHBIM poBoaaM 7SD600.

OObHO OOJice HET HEOOXOAMMOCTH HCIOIB30BaTh MPOMEXYTOUHBIE TT,
TOCKONIbKY ajanTaumsi koddduipeHto TpaHchopManuu s 3aUTHl LHH H
TpaHchopMaropa BHIIONHASTCS B IM(GPOBOM pejie. AHAIOrOBbIE CTATHYECKHE perie
00buHO WMEOT Harpy3ky MeHee 1 BA. OpHako, MexaHWuUeCKHe pene HMEIOT
3HAYMUTENEHO OOJBIMYTO HArpy3Ky, o mopsaka 10 BA.

310 HEOOXOMMMO YUYHTHIBATh MPH HOAKIIOUEHHH CTAPhIX PElic B TY ke LENb
TT, x kotopo#f moxakIroueHHl IMdpoBhie pene. B moboM ciydae, mo MmMOBOAY
(dakTHUeCcKMX ~ 3HAUEHWHM ~ HArpy3Kd ~ Bcerga  cliexyer  oOpamarbes K
COOTBETCTBYIOLIEMY PYKOBOACTBY.

Harpyalca CO€AUHHUTECIbHBIX MPOBOAOB:
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Heo0X0muMO yuuTHIBATS aKTHBHOE COIPOTUBIICHHE TOKOBOrO KOHTypa oT TT

J0 pelic:
2-r-1
Rnpog = A
{ = AnuHa oaHoro nposoga ot TT fo pene B
MeTpax.
YaencHoe conpoTuBnexune:
ot - Mm2
p = 0.0175 —— (MeHble nNpoBoaa) npu
20°C M
A = ceyeHue nposoaa B MM

Pacuer TT corsnacao ANSI/IEEE C 57.13:

Knace C asrtoro cranmapra ompeaenser TT HampsokeHHEM Ha 3aKHMax €ro
BTOPUYHONW OOMOTKH mpu 20-KpaTHOM HOMHHAJILHOM TOKE, Ui KOTOpOro He
mpessimaetcs norpemHocTs 10 %, Crangaptasie kiacce 3to C100, C200, C400 u
C800 mns HOMHMHAIBHOTO BTOPHYHOrO TOKa 5 A. DTO HampsHKeHHE MOXHO

TIPUOIU3UTETFHO BEIYUCINTH Hexoas u3 nanHbix MOK cnenyromum oGpasom:

szpmaxc =205ARH&
20
rae P
Ru =7 B U Ly mop = 5 4, TIONYy4@EM
HOM BTOP
VBTQP MBKC = EL&LK_
5A
Mpumep:
M3K 600/5, 5P20, 25 BA
60044:
ANSI _{(25B4-20) _

C57.13! Veropuare = =100 B, cornacHo

SA
knaccy C100

241



IIPUMEP PACUETA YCTABOK PEJIEHHON 3AILIATHI 1

ITpusoxenue /|

ABTOMATHKHI MOHUKAIOIETO TPEXOBMOTOYHOI'O
TPAHC®OPMATOPA BH 110 kB HA BA3E MUKPOITPOLIECCOPHBIX
YCTPOIICTB CEPUH SIPROTEC (SIEMENS AG)

Hcxoanble 1aHHBIE:

Tpanchopmartop
115+16%/38,5/11 kB, rpynna coeanHenusi - 11, moakardyenabiii kK mmaam BH

T

Pexo6MoTOYHbII

TJTH 25000 kBA

yepes ABa BeIkM0uaTeas (SAH-110), cm. cxemy Ha Jlucre 3, Ilpunoskenns A.

Ta6auua {1 — Homunaababie ganasie Tp TJITH 25000 kBA

HomuHanbHbI# TOK
SHO\/I K CTO“;,OHM Cxema
Cropona (MB A) | Ugon (KB) Liow = HOM ( A) HomuHaNbHBIH | coexHHeHHs
T \/3 “Ugom Tok 00bexTa (A) | oomoTok Tp
3001, 3Be3ga ¢
BH 25| (so0n) 115 126 126 v
CH 25 750/1 38,5 375 375 3Besna ¢
HYyJIeM
HH 10 | 1000/1 10 577 1443 Tpeyrlc:nbnn

3nauenns Hanpspkernd K3 (U,,) mia cropon TpancdopMaTopa MpPEACTABICHHE B

Tabmune J12.

Ta6smna /12 — 3pavenns U, s cTopon Tpancopmaropa

U MuHHMAJIBHOE Cpennee MaxcHMaabHOe
Us.on 17,47 17,5 % 19,5
Uss.se 9,99 10,5 % 11,86
Uisen - 6,5 % _
Ha cropone HH Ttpancdopmaropa NOAKIIOMEH TOKOOTPAHHYMBAIOIIHIA

Peakrop PBY-10-1600-0,14.
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TT B Henu BeIKI04aTe 151 U peMoHTHOII [lepembruku 110 kB Tp:

Tun IMBI123: K. =600/1; knace TT 10P20 S, =30 BA.; cxema «3Be3na

C HyJIEM).

Wm Tun TB-110/20; K., =600/1; kracc TT 10P25 S, =40 BA; cxema

«3BE€34a C HYJIEM».

TT BcrpoenHeie BO BBoAa Ha cropoHe 110 kB Tp: Tun TBT-110;
K., =300/1; 600/1; wmacc TT 10P20 Syonaare =25(50) BA; cxema «3Be3na
C HyJIEM).

TT BerpoeHHBIH B oaHOGA3HbIM BBOA Ha CTOpoHe HeWTtpanu Tp: Tun

TBT-110; K., =300/1; kmace TT 10P20 Sy, e = 25 BA.

TT B nenu BeIKIIOUaTE st 35KB Tp:

Tun TB-35/25; K. =750/1; xknmacec TT 10P20 Sy =30 BA; cxema «3Be3na

C HyJIeM».

TT Bcrpoennsie Bo BBoaa Ha cropone 35 kBTp: Tun TBT-3S; K, =750/1;

kiacc TT 10P20 Sy =40 BA ; cxema «3Be3na ¢ HyJIeM».

TT B uenu seikmouarenst 10 kB Tp: Tun KOLT; K. =1000/1; knacc TT

10P20 Syom =30 BA; cxema «3Be3/1a ¢ HyJIeM.

1
Ornomenye e _ 300 2,38 <8.

]Nobj 126
Twowrrany 750 _ 5 g
375 '

OTtHoIlIeHHE
I NObj

T vomrram ) _ 1000 =0,69 <8.
7 1443

OTHOLIEHHE

NOBj
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Koaddrmumentsr aganranun Haxomares B Tpedyemom auamazone (0,125 + 8)
cm. m. B1.1.10 MY.
[Tpomexytounsie TT s BeipaBHuBaHust TOKOB J{nd3anmTel TpanchopmarTopa

HE NPUMEHAKOTCA.

[ToscHArOmMUE CXEMEI C pe3yabTaTaMmu pacueros TokoB K3 s BeiGopa ycTaBok

P3A tpanchopmaropa npuBeaeHs Ha Pucynkax 7-11.

Ey = 110(126)A3

Xopeuer = 3,46 (5,8) Om X, ocmect = 7,95 (13,25) Om

39,2 (78,7) Om

26,11 (44,5) Om

H 4

1
1
1

11,85 (20,2) Om

1 1

Pucynok 7 — llonnas cxema 3amemeHnst

Fy=110A3 Eg= 1103 E,= 11043 Eq= 11013

8 kA
7,950m 0,75 KAl 7.95 Om 135 KAl 7.95 Om

0,49 KAl 39,20m 39,20m

26,11 Om 26,11 Om

11,85 Om 11,85 Om

Pucynok 8 — Cxema 3amenieHust npamMoii (006paTHOi) M0CIEI0BATENLHOCTH B MAKCHMAJIBHBIX

pexumMax
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91<Al

3,46 Om

1

|

0,5 kA T

4

39,2 Om

0,5 kA T 26,11 Om

PucyHnok 9 — Cxema 3amelneHHs1 HyJ1eBOH MOC/J€A0BATEIbLHOCTH B MAKCHMAJIbHOM PeXHMe

Ey = 1103

5,5 KAl 13,25 Om

Y
1
=

0,46 kA l

E,= 11043 Ey = 110/N3
13,25 Om 13,25 Om

0,69 kA
78,70m 0,69 KAJ, 78,7 Om $ 78,7 Om

44,5 Om

20,2 Om

Pucynok 10 — Cxema 3amMemeHus npsiMmoii (00paTHoii) Mocj1e10BATEILHOCTH B MHHHMAJIBHOM

pexume
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1

6,45 KAl 5,8 OMm

78,7 Om

—

0,3 kKA T 44,5 Om

+

Pucynox 11 — Cxema 3aMelleHHs1 HyJ1eBO N0CJIeA0BATEIbHOCTH B MHHHMAJIBHOM pPeKHMe

Toxku K3, yuuTeiBacMble B pacuerax, NpHBeAeHBI K cTopoHe 110 kB
(BelIMUMHBI TOKOB, YKa3aHHBIC B CKOOKax TIPHBEOCHBI K HOMHHAJIBHOMY
HAIPSDKSHUIO COOTBETCTBYIOIIEH CTOPOHEI):

Tyakermay =10 KA — MakcumanbHbii  cymmaphbii Tok K3 ma cropone

(oumuoske) BH Tp (oanodasznoe K3 Ha 3emitio).

Twmprgy = 6,75 KA — MHHAManbHBIA cymmapHbii Tok K3 Ha cropoHe

(oumHOBKE) BH Tp (0H0(a3H0E K3 Ha 3emimo).

Iyreprcy =03 KA — MuUHMMaieHBIH TOK B Helitpanu Tp mpu K3 ma

cropone (ommHOBKe) BH Tp (omHOdasHoe K3 Ha 3emimio).

Iyyureency = 0,105 KA — MuHUMaNbHBIA TOK B HediTpann Tp npu K3 B xonme

orxomsueit Jluauu 110 kB (ogHodasznoe K3 Ha 3emitio).

Ijaxceney =8 KA — MakcuManbHbiii  cymmapHeii Tok K3 Ha cropome

(ommHoBke) BH Tp (tpexdazHoe K3).

Ipngney =59 KA — MuHUManbHbii cymmaphbii Tok K3 Ha cropone

(ommHoBKe) BH Tp (TpexdazHoe K3).

Dyypnpupy =476 XA — MuHHManbHEIH cymmapHerii Tok K3 Ha cropone

(ommnHoBke) BH Tp (aByxdazHoe K3).
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Tyakerrcne = 1,35(3,86) KA — MakcumanbHbIH Tok Ha cropone BH Tp mpu

K3 na cropone (ommuoske) CH Tp (Tpexdasznoe K3).

Dyaxcrrang = 90,97(9,7) KA — MakcumanbHBIH TOK Ha ctopore BH Tp npwn K3

Ha cropone (mmHax) HH Tp (tpexdaznoe K3).

Iynrecngsy = 0,69(2,26) XA — muHuManbHEH Tok Ha cTopore BH Tp npu K3

Ha ctopore (omuHoBke) CH Tp (Tpexdaztoe K3).

Iyyn e sy = 0,46(5,27) XA — MurMMaTbHBIH TOK Ha cTopone BH Tp npu K3

Ha ctopore (mmHax) HH Tp (tpexdaznoe K3).

Iy recncz = 0,6(1,95) KA — murMManbubiil Tok Ha ctopone BH Tp npu K3
Ha ctopore (owmnHoBke) CH Tp (aByxdazuoe K3).

gm 2 = 0,46(4,58) kA — MUHMMAaIbHbIA TOK Ha cropore BH Tp npu K3 Ha
cropone (munax) HH Tp (aByxdasuoe K3).

Iypmresn @ = 0,23 KA - MUPHHAMAJTBHBIH TOK oOpaTHoii

nocnenosarenbHocTH  Ha cropoHe BH Tp mpu K3 Ha cropone (mmmax) HH Tp

(mByxdaznoe K3).

Koaddunmentsl TpanchopManyu is MAaKCUMAIbHBIX PEXHUMOB:

Koy =10;
Koo =2,86.
Koaddurmentst TpanchopMariy Uit MUHAMAIBHBIX PEXKUMOB:
Kouw =11,45;
Koer =3.27.

Pacuer ycraBok P3A tpancdopmartopa

J1 OcHoBHBIE 3aIUTHI TPaHCHOPMATOPA U pe3ePBHBIE TOKOBBIE 3aAIIATHI

Ha CTOpPOHe Bricuiero HanpskeHus TpaHcdhopmaTopa
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J1.1 ANSI 87T. Ilpogoabnas auddepeHnuaibHas TOKOBaf 3aINUTA

TpaHchopMaTopa, HCNOJIbL3YIOIIASA XAPAKTEPHCTHKH CTAOHIM3AIIHHA

!TO[!MO)KCHI/[SI [

J1.1.1 Ipumensemoe ycrpoiictso SIPROTEC: 7UT613
Ko3ddpuumenrnr tpancpopmanun TT nHa croponax TtpancdopmaTopa,
ucnob3yembix aas [A3T:

K g =300/1 (3Be3ma ¢ HyTem);
Koirpum = 750/1 (3Be3ma c HyneMm);

Koirpum = 1000/1 (3Be3ma ¢ HyneMm).

J1.1.2 CormacHo pexkomeHmammsM MY mn. Bb1.1.2, MuUHHMaibHBIH TOK

cpabaTsIBaHWsA OCHOBHOM (MyBCTBUTENbHOMN) GYyHKIMHA Jlud3amuTsr:
(I-DIFF >)=1,5-(0,14+ AUy )- I, =1,5-(0,140,16)-1= 0,39 (0.e)),

rae  /,, — HOMHHAIBHEIH TOK 3alUIIacMoro 00beKTa (TpanchopMaropa);
AUy =0,16 (0.€.) — OTHOCHTENbHAS BEIMYHHA HANpsDKeHMs quanazoHa PITH

Ha cropone BH.

IIpuaumaercs:
YcraBka mo Toky ocHOBHO# (yrkmun [{ud3amutsr (aapec 1221):

(I-DIFF>) = 04 .

no

A1.1.3 Pexomenmyemsiii mopsigok pacdera Koaddummenra topmoxerus
Judszammuter  TpaHchopmaropa  (OIpeAeNieHHE  HAKIOHA  XapaKTE€PHUCTHKH
cpabaTbIBaHA).

Cornacuo pekomenaaiuam MY . B1.1.3, ans onpeneneHus Bcex mapaMmeTpoB

XapaKTEPUCTHKH TOPMOKEHHA HEOOXOIMMO H3HAYABHO 33/1aTh BENUYUHY [0 ron . .
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B nmanHOM ciryuae, OpH OTCYTICTBHH OCOOBIX TPEeOOBaHHH K MOBBINICHHIO
YyBCTBUTENEHOCTH JIM(3aIIUThl MPH MANBIX TOKAX MOBPEKACHHs (TIPEANOaraercs,
4TO JaHHbIA TpaHcopmarop momHOCThIO 25 MBA mnpu HOpMambHO#H cxeme IIC
uMeer o0myro  Harpysky notpeGnenums Ha cropomax CH u  HH
ZS way 0,5 Spovtp ) B COTIIACHO pekoMeHmanmsaMm Hsrotosurens Jlugsaiurs,
NPHHAMAEM BEIMYMHY — [ py, =0 (XapaKTepHCTHKA TOPMOMKCHHS MPOXOIHUT

uepe3 Havano koopaunar). g pacdera Koy, MCIOIB3YETCS BHIPAKCHHE:

3£ +0,075+1,5- Koy - AUpgr
lngsij;iKTOK'Al/PEF .

SLOPEL =

Pacuetnas mposepxka TT, wucmomsdyembix B JI3T, BeImONHEHA C
WCIIONB30BAHUEM KPUMBBIX mnpeaeabHbix KpatHocteih TT, npu MakcumanbHOU
BeNnMYMHE cKBO3HBIX TokoB K3 Ha croponax CH m HH tpancdopmaropa (3-dasznoe):

Lsmmare = 1,35 KA, pacueTHast KPaTHOCTH ToKa K, ypy =1350/300=45;
L camaxe = 386 KA Koy oq =3860/750=5.15;
s =97 KA Kpyeqpy = 9700/1000=9,7.

IIpn 3TOM, moOaTBep’kKIaeTcs BHINOJIHEHHE YCJIOBHSA COOTBETCTBHS
xapaktepuctuk TT, T.e. MpH yka3aHHBIX MaKCHUMAaIBHBIX PAacCUETHBIX KPATHOCTSX

Toka K3 (He mpeBHIIAIOMMX HOMHHANBHOE 3HaueHHe K, =20), MOLIHOCTH

NOAKMIOYEeHHON Harpy3kn (okono 3BA Ha ¢asy TT) cymecrtBeHHO Huke
HOMMHAJIBHBIX (M JOMYCTHMBIX) 3HAYEHHH MOIIHOCTH BTOpUYHOH oOMoTkH TT

cropon JI3T (25, 30 m 30BA, coOTBETCTBEHHO).

Jlono/IHMTEIbHO HE00X0AuMO0 BBHIMOJIHATH mpoBepky TT coryacHo
PYKOBOACTBY mo IKciLuTyaTauun ycrpoiicrsa 7UT6 wim karamory SIP2008 (cMm.
Ipunoxenne [l «Meroamueckue YyKa3aHWSA 1O BBIOOPY HM3MEPUTEIBHBIX
TpaHcHOPMATOPOBY ).

Jlna mpoBepku BHIOpaH camblii «caa0biiny TpaHcdopmarop Toka:

Hcxomnbie jaHHbIE AJ1A pacyeTa:
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Les v (sremk3) = 8KA;  Tiow neps = 300A; Suon=25BA; Ky =3 (w3 Tabmunsr I'1.1.
Ipunoxenus ['1); Ku=20; 1=200M; Loy prop = 1A; A:2.5MM2; Rpere =0.1 Q

dopmyna Pesynbrar

' — K ]x: maxc(enemn. K3) Je M =80

TTK mpebyemiit) an 300

HOM _nepe
S 25 _
RH =t T =25Q
Hot_emop

w20l 200,01750200

" A pene 2, 5

. m('RTT+RH 20.%: 52

TIK (hascmuu) ’ 0,8

R, +R, AR

K IIIK(Q'FaKmu'-t) 2K ;ua mpetiyei) 138,2280—mposepka npoineta

Bcee ocramsubie TT mposepstoTes TakuM ke 00pa3oM (B JAHHOM TIpEMeEpe He
PaccMOTPEHO).

Takum 06pa3oM, MOXXHO [OJaraTb, 4YTO OTHOCHTENbHAs BEJMYMHA
norpemaoctd 11 Beex TT JI3T mpm BHemmmux (ckBo3HbeIX) K3: f, <0,1; a Takxke
npuHumast K., =1 (Haubomnee HeOIAronpusTHEIM pacHeTHBIH PEKHM), BETHYHHA

K 1opy OTIPENENAETCA:

0375+15-1-016 _
185-1-0,16

SLOPE1 = 37.

>

B stom ClTydac TOK Havajla TOPMOXKCHHA OMNPEAC/IACTCA KaK:

_I-DIFF > 04

1 =
SLOPE 1 0,37

=1,08 (o.e.).

TOPM.HAY

IIpuaumaem:
Veraska KosddummenTta Topmokerus Tudzamuts (agpec 1241A):
(SLOPE1) =0,37.
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1
[TonoskeHrEe TOUKH MEPECCUCHHAS XaPAKTEPHCTHKH TOPMOXKEHHUS € 0ChI0 — 2

[HOM

(anpec 1242A): (BASE POINT1) = 0 1’ .

no

Jd1.1.4 Cornacao pexkomenmauusm MY m. bl.1.4, munumaneHas ycTaBka

HAKJIOHA XAPAKTEPUCTUKH TOPMOKCHHU (2) MPUHIMAETCS PABHOM!

SLOPE2=0,5 (0.e.).

Tok Hayana TOPMOXKCHHS XapakTepucTHKu (2) (COOTBETCTBYET TOUKE

TIEPECEUECHNA XapaKTEePUCTHK TOPMOKeHHA | ¥ 2) IPUHIMAETCS PaBHBIM:
Lopvmaue 5 =5 (0.€.).

YcTaBka HAYAIBHOW TOUYKHM XapPAKTEPUCTHKH (2) (BeNWUMHA CMEIICHUS B0

['I'OPM
ocHu —) ONpPEACIIACTCA U3 BBIPAKCHUA:

HOM

I 1,85
BASEPOINT 2 = I oy unu ) — S;gﬁ =5- 05

=1,3 (o.c.),

rac

Loz = SLOPE 1 (I opnaue ) — BASEPOINT 1)=0,37-(5-0)=1385 (o.e.).

IMpuaumaem:
VYcrapka Koadduuuenra topmoxkenus Jlndsammrer (agpec  1243A):
(SLOPE 2)=0,5.

1
[ToNOKeHrE TOIKH TIEPECEUCHUS XaPAKTEPHCTHKH TOPMOYKEHHS C OCBI0 — 24

]IIOM
(ampec 1244A): (BASE POINT2)= 13 ]L

no
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M1.1.5 Jlna nuddepeHnmamsHOTO TOKa TOBPEXKACHHA TpaHchOpMaropa
BBOJAXTCS JONOJIHUTENbHAS TIoporoBas semuuuHa [-DIFF>> — Nuddepenimanpaas
orceuka. CormacHo pexomenmammssM MY m B1.1.S, moporoByio makcHManibHYIO
BenuuuMHY cpabarteiBanus [-DIFI™>> gns  TpancdopMmaropa, peKOMEHIYETCs

TIPUHUMATh U3 YCIIOBH:

A1.1.5.1 Orctpoiika oT Opocka TOKa BKIIOUEHUS HEHATPYKEHHOTO

TpaHcdopmaropa;
(I-DIFF >>)>1=(6+7)-1,,
rae /,, — HOMHHAJIBHEIM TOK 3alMINaeMoro o0bekTa (TpanchopMaropa).
JA1.1.5.2 Otcrpolika OT BEIMYMHBI MaKCHMAIBHOTO CKBO3HOro Toka K3 Ha

cropone (mmHax) CH wiun HH Tpancdopmaropa, KoTopas ompemenieTcs rpaHuleH

3aIIUINIACMOI 30HBI H TOPMOKEHHUS pese Judzaimurst;

(I = DIFF >>) 2 e

[Tpr HaMHMuYMK THTAHWS TOJBKO HA OAHOW cTOpoHe TpaHcdopmaropa (BH),

MOXKHO YIPOIICHHO NPCACTABUTD.

1 1
. 1 =
" 0,0999

(I = DIFF >>)> ~10 (o.c),

K.MHUH

rae  Ugypy =0,0999 (9,99%)  —oTHOocuTenbHAas ~ MHHHMallbHas — BEJTMYMHA

HaNpsDKEHHsT KOPOTKOrO 3aMbIKaHHA TpaHcpopmaropa Mexay oOMOTKaMH
BH-CH (¢ y4eToM Hajau4usi OCHOBHOTO MATAHKSA OT 3/C TOJIBKO Ha ctopoHe BH

TpaHchopmaropa).

Ipuanmaem :
Ycraeka mo Toky (yrkimu Juddepenunansuoii otceuku (agpec 1231):

(I-DIFF>>)= 10,0 L.

no
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J1.1.6 JIomoTHUTENEHOE TOPMOKEHUE

CormacHo  pexomermamusmM MY m. B1.1.6, BenuumHa  ycTaBKH
JONOJIHUTENIBHOTO ~ TOPMOXEHHSA IO  TOKY  OMNPENENAETCS  OTHOCHTENIBHO
HOMHUHAIBHOTO TOKa 3aIMUINAEMOro 00BEKTa M JO/DKHA HAXOMUTHCA B JUANA30HE
TOKOB, IIPX KOTOPBIX Okuaaercs Hackimerue 1T, [lng manroro Tpancgopmaropa, 3ra

BEJIMYMHA IPUHUMACTCA paBHOﬁZ

(I1- ADDONSTAB) =2,4 ]L (0.).

no

CortacHO PEeKOMEHIAIMAM IIPOU3BOAUTEINS, JAHHAS YCTABKA JOJLKHA OBITH HE
I
MmeHee 4,0 I/InO, takum oGpasom, mpuanmaeM: (I - ADDONSTAB)=4 — (o0.e)
]nO
VeTaBka MO AJUTENIBHOCTH JOMOJIHUTETIBHOTO TOPMOXKeHHS JluthzarmuTst,
OmpezenseMas OXKUAACMBIM BPEMEHeM JIMKBHAANMK BHeImHero K3, mpuHHUMaeTcs

PaBHOIA:

Thontorn =100 (Cycle) .

Ipuanmaem:
VYcraBka N0 TOKy Hadaia JAOMONHUTENBHOrO TopMoxeHus Judsammtsr (aapec
1261A): (I-ADD ON STAB) = 4,0 IL
no

YcraBka 1o JUINTCJIBHOCTH JOMOJJIHHUTEIIBHOIO TOPMOXKCHUA ﬂ,l/l(b3a].l.[I/ITBI

(anpec 1262A): (T ADD ON-STAB) = 100 (Cycle).

YcTaBka O ATUTENBHOCTH ACHCTBHA TEPEKPECTHON GIIOKUPOBKH:
Tigpsnox =100 (Cycle).

IIpunumaem:

Veraska (aapec 1263): (T IIEP BJIOK Topm) = 100 (Cycle).
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IMpumeuanne: ITapamerp Cycle o3Ha4aeT 3aaHHOE KOJHYECTBO IEPHOIOB

CHHYCOMAAIBHOTO TOKA IMPOMBINIJICHHOH YaCTOTHI.

J1.1.7 I'apMOHHYECKOE TOPMOXKEHHE.

J1.1.7.1 CornacHo pexomenaanusm MY n. B1.1.8, oTHoIIeHHE YacTOThI 2-it
TapMOHHKH K YaCTOTe OCHOBHOM TapMOHHKH TPEIBAPHUTEIHLHO YCTAHOBJIEHO PABHBIM

(KaK mpaBIIIO, MOXKET HE U3MCHSATHCH):

I
2 =15%.
Iy
VYcraeka: 5. Harmonic (5-1 rapmMonmka) — OTHOCHTENbHAS BeJHMYHHA

TapMOHMYECKOM cocrasisiiowieil, kotopas Onokupyer juddepeHunaabHy0 CTyNneHb
IDiff>. CormacrHo pexomenmarmmsiMm MY m BLL1S, HCTIONB3YETCS

TPCaAyCTAaHOBJICHHAA YCTAaBKa, paBHAA:

Ecmu nmuddepeHIraTBHBIH TOK TPEBBIIAECT YCTaBKy
(IIUPP® MAKCUMAJIbHBIIT n TAPMOHHUKA), To TOPMOXEHHs OT n-oif

TapMOHHWKH HE MPOUCXOOUT.

IIpunumaem:

VYcraBka onpeneneHus 6pocka Toka HAMarHUYHBAHUA 10 2- TAPMOHHKE OT

) I}
BE/IMYHHE OCHOBHOM TapMOHHKH u3Mepsiemoro Toka (aapec 1271): 22 =15%.
P I
w

YcraBka onpeneneHus Opocka TOKa HAMarHHYHBAHUA MO 5-if TAPMOHHUKE OT

1
BEJTMYHHBI OCHOBHOM TapMOHHKH H3MepseMoro Toka (aapec 1276): 2 = 30%.
~
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VYcTaBka OrpaHHYEHHs TOPMOXKEHHS MO MAaKCHMAIBHOMY TOKY (aapec 1278):

(IDIFFmax n.HM) = 10,0 L (0.e.).

n0

J1.1.8 TIposepka uyscTBUTEIbHOCTH [H3amumTsl Tpanchopmartopa.

Kosddurment wyscrurensHoct (K,) JA3T ompenmensercs (TONBKO mis
YyBCTBHTENBHOIO OpraHa) mpm MmertaimdeckomM K3 Ha BbIBOJax (BcEX CTOPOHAX)
samuiaeMoro Tpancdopmaropa, u ero pabore B pacueTHOM pexkume (pabouem
OTBETBJICHHH PETyNUPyeMoif 0OMOTKH), 00YCIOBIMBAIOINEM MHUHAMAIBHBINA TOK K3,

O CIIEAYIONAM BHIPAKEHUAM

H1.1.8.1 Ipw 15y < ]TOPM.HA'-I(I y-

I

— K3.MHUH >

Ky = >
I - DIFF >

IockoabKY 115y > {1opypauq ,» TO JAHHOE YCJI0BHE He MPOBEPsSieTCs.

A1.1.82 TIlpu Iiyyun > Iropmpaug )» A1 TEPBOTO  YdacTKa HaKJIOHa

XapaKTEePUCTHKH CPabaThIBAHU/ TOPMOKECHHS:

]K'l MHH > 2 .

B SLOPE 1- (Z ]TOPM.PAC'-I. n- BASEPOINT 1) -

q

HWm, B cmydae BASEPOINT1=0 (ecnd XapakTEPHUCTHKA MPOXOJHT uepe3

HAJaJI0 KOOPAMHAT):

— ]KS.MI/IH — 1 _ 1 -
- - - =273>2
SLOPE1-Y Iiomimaca 1 SLOPE1 037

q

AL183 Tpu Iigyuy > Iropmpaue > 1A BTOPOTO  yd4acTKa HAKJIOHA

XapaKTEPUCTUKU cpabaTEIBaHMs/ TOPMOKEHH:



[KKMHH

_ >2
SLOPE 2 (> Liopypaca o — BASEPOINT 2)

q

TTocKOMBKY iy \uy < L 1opypaue ) » TO JAHHOE YCJIOBHE HE MPOBEPSIETCS.

rae ([ -DIFF>)=0,4-126=50,4 A — MUHUMAaJBHBIH TOK Cpa0aTbiBaHUA 3aILUTHI
(IpU OTCYTCTBUM TOPMOXKEHHS) B MEPBUYHBIX BETHUHHAX;

Li3vumn =400 A — MHHMManbHOE pacyeTHOE 3HAYEHHE MEPHOTHMYECKOR

cocTapisronie# cymmapHoro toka K3 B 3ammumaemoii 30He (2-xdaznoe K3 Ha
cropoEe HH B MHHHManbHOM pEXHME), IPHBEICHHOE K CTOPOHE OCHOBHOTO
IUTaHuA TpaHChOpMaTopa,

ZITOPM_PACLIH — TMEpBHYHOE pAcyeTHOE 3HAYCHHE TOKAa TOPMOXKEHHS,
(hakTHIeCKU PAaBHOE [,y (IIPH MOBPEXKACHHH B 3aLIUIIIAEMO# 30He),

]TOPM.HALI.H w = 1,08 126 =136 A; [TOPM,HAll,l'[ @ = 5-126 = 630 A -

MEPBUYHEBIE pacueTHBlE  3HAUYEHHSA TOKA  HAyala  TOPMOMKEHHS,
COOTBETCTBYIOIHE HaJay NepBOro/BTOPOro y4acTka HaKJIOHA
XapaKTEPUCTHKH;

SLOPE1=0,37 o.e., SLOPE2=0,50e — KO3QHIMEHTH TOPMOKECHHS,

COOTBETCTBYIOIIUE BEJINUNHE TOKA TOBPEIKACHUS,
BASEPOINT1=0 A, BASEPOINT2=1,3-126=164 A — BCIWYHUHEL TOKa
6a30Boif Toukm 1-i/2- XapaKTePHCTHKM TOPMOMKCHHS, WIH TOYKH

1
MepecedeHHs STUX XaPaKTEPUCTHK C OCh0 — M

[HOM

J1.2 ANSI 87N. /iluddepennmnanpHas (orpanuyeHHas) TOKOBAs 3aIHTA

ot K3 Ha 3emunio B 00MoTKe/Ha ommHoBKe BH TpancdopmaTopa
[Tpumensemoe yerpotictso SIPROTEC: 7UT613.

K e =300/1 (3Be3na c nynem);

K =300/1.

TT.HEUTP
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J1.2.1 CornacHo pexomeHauusM MY m. b1.2.6, MUHUMallbHas yCTaBKa TOKa

cpabaThIBaHUA OTPAaHUYCHHOH 3alIUTHI OT 3aMBIKAHHI HA 3EMITIO:
(I -REF >)=0,15-InS.

IIpunumaem:
VYcraBka o TOKy cpabGateiBanusi B HeiTpanu oomotku BH tpancdopmaropa

(ampec 13110): (I-REF>) = 0,15 - InS.

J(1.2.2 CornmacHo pekoMeHaanusm MY . B1.2.8, npuHuMaem:

JononnurensHas eiaepxka BpeMed (agpec 1312A): (T I-REF>) =0 c.

A1.2.3 CornacHo pekoMeHaarmsm MY m. B1.2.9, mpuanmaem:
HaknoH xapakTepHCTHKH AOTIOJHHTEILHOrO TOpMOXkeHHs (aapec 1313A):

(SLOPE) =0 c.

J1.2.4 TIposepka uyBcTBHTeNbHOCTH Jludzamurer or K3 Ha 3emm0 Ha
cropone BH tpancdopmaropa.

Koaddunument uyscrsurensroctu (K, ) orpanmuenHoi [I3T ompenensercs
mpu MetamumueckoM K3 ma 3emumro Ha BRBogax oOmotrku BH 3ammmaemoro
TpaHcopMmaTopa mpu paboTe ero B PacUETHOM PpEKHME, OOYCIOBIHBAIOIIEM

MHHHMAJbHBIHA TOK B HeHTpamu TpancdopMaropa, mo BEIPOKSHHUIO:

. :%:@:15,822,
I1-DIFF> 19

rne gy =300 4 — MEHEMaIBHOE 3HAUCHHUE EPHOANIECKON COCTABIIAIOINCH

Toka HeliTpanu tparcdopmaropa npu K3 Ha 3eMiTro B 3animimaeMoi 30He;

(I -DIFF >)=0,15-126=19 A — MWHMMAaJbHBIH TOK CpabaThIBAaHHA 3aIMUTH B

NEePBUYIHBIX BEJIHIHHAX.
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1.3 ANSI 87B. Ilponoabnas auddepeHnuaIbHAsT TOKOBAs 3aI0HTA

omnHoBKH _Ha_cropone BH  tpancdhopmaropa 30 BH)., ncmoJib3yroiiasi

XapaKTepUuCTHKHN cmﬁn.nmaggrm !TO"MO)KQHPIS[!
K

rremen = 000 /1 (3Be31a ¢ Hynem),

K rpure = 600/1 (3Be3ma ¢ Hynem).

J[1.3.1 TIpumensemoe yctpoiictso SIPROTEC: 7UT613

M1.3.2 B xadecTBe HOMHHANBHOTO TOKa 0ObeKTa (IMH) /), NPHHAMAETCA

TOK, paBHbIH 600 A, KOTOpEIH OyaeT ABIATHCA 6A30BBIM JJII BCEX OCTAIBHBIX TOKOB.

A1.3.3 VYcnoeus BbIOOpa YCTaBOK OCHOBHOM (YyBCTBUTENBHOI) (yHKumn

Juth3amutsl ¥ XapaKTePHCTHKY CpabaThBaHus (OTKITIOUCHHS):

M1.3.3.1 Cornmacao pexkomeHmammsim MY m. B1.3.3.1, BeiOOp ycTaBKH
MHHHUMAJTBHOTO TOKA CpabaThIBaHMS 3a0IMTH TPOU3BOJUTCS TI0 YCJIOBHIO OTCTPOIKH

OT TOKA B peJie MpH 0OpbIBe BTOPHYHBIX [ieneil 3al|TH B HArPy304HOM PEXUME:

(I = DIFF >) =K Tyakeinon = L2 Iyacpnnon =

>

=12-11-7, =132 oe.

tie  Iyakeanpon = b Tuommmio = 1 1o (Znomsmio ) — HOMAHQIbHBIA TOK

BJI 110 kB).

Ipumeuanne: HeoOxoaumo UMeTh B BUTY, 9TO HEKOTOPBIE THIEI TT He HOMyCKaroT
10% mieperpy3KH OTHOCHTEITEHO HOMMHAJILHOTO TOKA. B 310M ciTydae npumenenus Takux TT:
1

MAKCJULIO T — 1 no
Ipurmmaem:

Ycragka mo Toky ocHOBHOM ¢yHKiuu JJudzammrer (agpec 1221):
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(I-DIFF>) = 1,32-1,,; (agpec 1231):(I-DIFF>>) = 00 I/InO (cornacro n. B1.3.6)

[1.3.3.2 PexoMeHmyeMslf mopsmok pacuera kodddummenra TOpMOXCHHS
Judzamursr ommnoBkd BH Tpanchopmaropa SLOPEl — BBIIOMHAETCS aHAJIOTHYHO
A3T, ¢ yuetoM HEOOXOAUMEIX KOPPEKTUPOBOK, TAKUX KaK:

— HCKJIIOUEHHE COCTAB/AIOLICH pPETYIHMPOBAHUA HANPAXKCHHUA B  TOKax

HebaJlaHca U TOPMOKCHHS,
— npuHATHe 3HaUYeHUs BASEPOINT1=0 (4).
Takum 006pa3oM, OCHOBHOE BBIPAXCHHE Ui OMpeAeicHHsS Koddduumenra

TopMmokerns J130 mpuobpeTaeT BUA:

1,5-(2- £,+0,05) 3£ +0,075
1,95- f, 195- f

SLOPE1 =

B pacucTe CICAyCeT UCIOIb30BaTh HeﬁCTBHTeHBHyIO BECITAYUHY MOTPEIIHOCTH

m3mepenns TT f,, onpenencHHy0 B COOTBETCTBUH C PEKOMEHIAnMsIMH MY

Pacuetnas mposepka TT, wncmoms3yembrx B 130, BeIMONHEHA ¢
HCTIOIB30BAHNEM KPHUBBIX Mpeaeabnbix kparaocteii TT, npu BemuunHe CKBO3HBIX
TokoB K3 Ha croporme BH tpancdopmaropa (1-dazHoe) (7yspymaxc =10 KA,
pacyeTHast KPaTHOCTb TOKa K, ., ,; =10000/600=16,7).

le/l 3TOM, MOATBEP(KIACTCHA BLINOJHCHHE YCJI0BHHA COOTBETCTBHSA
XapaKTepUCTHK TT7 T.C. IPA YKA3aHHBIX MAKCUMAJIbHBIX PACUCTHBIX KPATHOCTAX

Toka K3 (He npesblmaromeil HOMHHATbHOE 3HaYeHHE Ko, =20), MOILIHOCTH
HOAKOYEHHOH Harpys3ku (okono 6,25 BA uia koHTypa (a3a-HONb) CYIIECTBEHHO

HIDKE HOMUHAITBHBIX (M IOIYCTUMbIX) 3HAYEHHUH MOLIHOCTH BTOpHYHO#H 0OMoTKH TT

cropos /130 (50 u 30(40) BA, coOTBETCTBEHHO).

JdonojHuTeIbHO HE0o0X0aIUMO BBIMOJHHTL mpoBepky TT cornacHo

PYKOBOJCTBY M0 3KcILtyatanuun ycrpoiicrBa 7UT6 wnu karanory SIP2008 (cm.
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MMpunoxenne 'l «Meromgndueckne yka3aHHA 0O BHIOOPY H3MEPHTENLHBIX
TpaHCHOPMATOPOBY ):

HcxonHbie JaHABIC TS pacueTa;

Ls vaxe (oremmek3) = SKA;  Liow neps = 000A; Suoy=30BA; K,y =3 (w3 Tabmmmer I'1.1.
Ipunoxerus I'l); K,,=20; 1 =200M; Loy prop = 1A; A=2.5mM%; Rpere =0.1 Q

®Dopmyna Pesynbtar
' -K ]xsimaxc(sueum K3) Je 8000 =40
TTK( mpebyemorit) an 600
Hom_neps
R = Luz ? =30Q
HOM _smop
R'=2p.l+R 200,01750200_'_0,1:2,9
A pene 2’ 5
aKmuy ’ +
R, +R, > d
K 1’7K(¢axmuu) 2K JIIK(mpeﬁyeszﬁ) 134,1>40—nposepka npoiyeHa

Bce octanbibie TT npoBepsAOTCs TakuM ke 00pa3oM (B JaHHOM NpHUMepe HE

PaccMOTPEHO).

Takam 06p830M, MOJXHO MnoJjiaratb, 4YTO OTHOCHUTCJIbBHAA  BCIIMYHHA

norpewsocty s Beex TT JI3T nmpu BHemnux (ckBo3HbIX) K3: f, <0,1; Benmunna

K opy OLPEAENAETCA:

SLOPE1= 0375 _ 0,2.
1,85

)

C ydJeToM 3HAUMTENBHOrO 3araca IO YyBCTBHUTEIBHOCTH 3alllUTHl MOXHO
NpuHATE SLOPE1 = 0,25.

[lpunumMast BO BHMMaHHE PEKOMEHIALMH H3TOTOBHTENA, KO3(hdUIHCHT
TOPMOIKEHUS TPUHUMAETCS PaBHBIM SLOPEL =0,5.

B stom C¢Jlydac TOK Havajia TOPMOKCHHUA:
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1 —-DIFF > 132
ITOPMHA"IH *W:W:2,64 0.e.

IIpunumaem:
VYcerapka Kosddumuenta topmoxenus dudsammter  (agpec  1241A):
(SLOPE1)=0,5.

1
[Tosn0eHHE TOUKH NEPECEUEHAS XapaKTEPHCTHKH TOPMOKEHHS € OChI0 — 2

]HOM

(ampec 1242A): (BASE POINT1)= 0 L
InO

J1.3.4 Jlpyrue meromsr pacdera SLOPE1 JI30 ¢ yueTroM OeiCTBHTEIHHOR
BenUuuHbl norpemHoctd u3mepeHus TT (cormacHo pekomenpaimii M3rotosutens
MHKPOTIPOLIECCOPHBIX YCTPOMCTB 3alUTHI), MOTYT HCMOJB30BATHCA B CJIy9asix
npumenenus TT ¢ xapakTepucTuKaMu He yJI0BJIETBOPSIIOIIUMH TPeGOBaAHHAM

COOTBETCTBHS morpemHocTd mmepenus ( f; <0,10) Bo Bcex pexxkumax padorsi

PYy.

IIpuanmaem:
Vceragka Koaddwuimenta topmoxenus dudszammter  (agpec  1241A):
(SLOPE1) =05.

Liopy
TTos0KeHkE TOUKY TEPECCUEHHS XapAKTEPHCTHKH TOPMOMKEHHS ¢ OCBI0 —22M

IHOM

(apec 1242A): (BASE POINT1) = 0,0 ——

no

J1.3.5 TTapameTpsl JONONHUTENEHOH (BTOPOi) XapaKTEPUCTHKH TOPMOKSHHUST

[TapameTpsl MOTIOIHUTEIBHOW XapaKTCPHCTHKHM TOPMOXCHHS HOJKHBI OBITH
UACHTUYHBIME TApaMeTpaM IepBOH HAKIOHHOW XapaKTepHCTHKH, WiH (TIpH

HeBOSMO)KHOCTI/I) — ofecneurBaTh MHHUMAJIBHOE TOPMOKCHHUE, T.€. OOJIKHBI
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TPUHUMATBCI MaKCHMaJIbHAA YCTaBKa HAYaJIbHOH TOUKH (BeJ'H/Il{I/IHa CMCIICHUA

L TOPM

BJ0JIb OCH ) Y1 MUHHMAaJIbHAA YCTaBKa HAKJIOHA XapaKTCPHUCTHUKH TOPMOXCHHA

HOM

No2 (SLOPE2).

IIpunumaem:
VYcraska Koadduumenta ropmoxenms Jud3zaumrs (aapec 1243A):
(SLOPE2) =05.

1 TOPM

I

[TonoxxeHune TOYKH NMEPECCUCHUA XAPAKTEPUCTUKH TOPMOKCHHUSA C OCBIO

HOM

(anpec 1244A): (BASE POINT2) = 0,0 ——.

no

J1.3.6 [lomonHUTENbHOE TOPMOKEHHE

Cornacso m. 51.3.7.1 MY, BelMUrMHA YCTaBKH JOMOJHHTEIBHOTO TOPMOKESHHUS
IO TOKY OIpPEIeNAeTcsl OTHOCHTEIbHO HOMHHAJIBHOTO TOKA 3aIHIAeMOro 00beKTa H
JIOJDKHA HAXOJWTHCS B JTHANA30HE TOKOB, MPH KOTOPBIX Oujaercs Hackimenne TT.

s 130 nanuoro tpancdopmaTtopa 3Ta BETHUMHA TPUHUMAETCS PABHOM:

(I- ADD ON STAB)=4.8 EEN

no

VYc¢TaBka mo JUIMTENBHOCTH AOTIOTHUTEIBHOTO TOPMOXeHUs Jnd3arursl,
ompezendemMas OKUIACMBIM BpeMeHeM nksuaaimy BHemuero K3 (m. B1.3.7.2 MY)

MIPUHUMAETCS PaBHOM:
(7 ADD ON -STAB) =50 (Cycle).
IIpunumaem:
VYcraBka Mo TOKy Hadajla AOIOIHUTEIFHOTO TOPMOskeHUs Jlud3armTs

(anpec 1261A): (I-ADD ON STAB) = 48 —— oe.

no
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VYcTaBka 10 JJIUTENbHOCTH JOTOTHUTENBHOTO TOPMOXKEHH J[H(3aluTsl

(ampec 1262A): (T ADD ON-STAB)=50 (Cycle).
J1.3.7 Kontpons muddepeHnnansHOro Toka

CornacHo pexomeHnaussMm MY n. B1.3.9, Bemunna cpabaThiBaHUS KOHTPOJIA
(MonuTopuHra) muddepeHIMaNTBPHOr0 TOKa, NPHHAUMAETCS HIXKE MHHHMAJIBHOIO
HOMMHAJIBHOTO TOKA MPUCOCIUMHEHHUH IIHH, WM (TP TEXHHYECKOH HEBO3MOXKHOCTH)

MUHHUMAJIbHAA IO TCXHHYCCKUM TIapaMeTpaM peic.

87B(I - DIFF > MON )<

MHH.HATP >

rie  Lypmpare=0.2-126=25 A — wMuHEEManeHbIi  paboumit TOK  Harpysku

IIPUCOEAMHEHNH OLIMHOBKHY (TpaHcdopMaTopa).

Benmuumna Toka cpabaTeIBaHHA TNPHUBOJWTCA K HOMHHAJIBHOMY TOKY
3aIUIIAEMOTO 0o0BeKTa (600 A). Boigepxka BpPEMEHH KOHTPOIIA
g depeHIHaTbHOTO TOKa obecrednBacT HE ASHCTBHE OJIOKMPOBKH B YCIIOBHAX
BO3HMKHOBEHHS MOBPEXK/IEHUA. OOBIYHO BBIAEPIKKA BPEMEHH COCTABISIET HECKOJIBKO

CCKYH/ U OMNPEACIIACTCA U3 ONbITA SKCITyaTalluH o0bekTa CTaHI[apTHOﬁ BEJTHUHUHOM

87B(I1 — DIFF > MON.)=1,0+10,0 c.

IpuHaMaem:
YeraBka 1o TOKy (YHKUMM  KOHTPOJiA  Ju(pepeHIHanbHOro  ToKa
(ampec 1281): (I-DIFF> MON.) = 0,15 L o.c. (MUHHMaJbHBIi mHOpOT
no
qyBCTBHTENBHOCTH (hyHKIIMH).
VYcraBka 1o BpemeHH (YHKIMH KOHTpOJis au(pepeHIHaIbHOr0 TOKa
(anpec 1282) (T I-DIFF>MON.) =5 c.

J1.3.8 KoHTpOIb TOKA OTXOASAIIEH TMHAY
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CornacHo pexomengammsiMm MY n. B1.3.10, ycraska mo TOKy KOHTpPOJIA
JIOJKHA OBITH MEHEE BEINMYMHBI TOKA ONHOH W3 NHMTAIOINMX CTOPOH IOWH, TIPH TOKE
K3, cooTBeTcTBYIOIIEM MUHAMANBHOH YyBcTBHTEIBLHOCTH JI30:

I-DIFF> 0,9-1,32-1,
n 2

87B(I > CURRGUARD)=0,9-
_0,9:1,32:600 _356.4 A,
rae I-DIFF> =132-/,0e — ycTaBka mo TOKy cpabarsisanus J[30 (cM. BeImIe

. 11.3.3.1);
n= 2— KOJIMYECTBO OCHOBHBIX IMHUTAIOIUX ]'lpI/ICOCI[I/l'HeHI/Iﬁ OLLIMHOBKHU (B 3TOM

KauecTBe paccMarpusatorcs cropona Jlunum 110 kB w1 cTopoHa BKIFOYEHHOH
Pemonrroit [Tepemeraku 110 kB).

Jna paccmarpuBaeMbrx cropol I30 7, =600 A, mosromy:

356.,4
600

87B(I > CURR GUARD) = =0,594 o.e.

IIpuanmaem:

VYeraBka mo ToKy GYHKIMH KOHTPOJIA TOKa mmpucoeauHens (aapec 1210):

(I> CURR. GUARD) = 0.6 ——.

NS

IIpumeuanme: [IpnveHeHHe TaHHOM HYHKIIHM HE 00S3ATENBHO.

N1.3.9 Ilposepka uyBcTBUTENbHOCTH [Jud3ammrer  ommuOBKH  BH

Tpanchopmaropa

Koabdmmment uyectButensnoctn (Ky) 130 BH ompegmensercs s

4YyBCTBUTENBHOTO opraHa npu meraumueckoM K3 Ha ommuoke BH 3ammuiiiaemMoro
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TpaHcpopmaropa, W ero pabore B pPaCUCTHOM PEXKHUME, OOYCIOBIMBAIOIIEM

MHHHUMAJIBHBIHA ToK K3, 10 cnexyonmm BEIPaKeHHSIM :

A1.3.9.1 1Ipu 1 s < Lropmnay © Ka = Liapun /( = DIFF >) 2 2.

HockonbKy /15y > Lropypan » TO AAHHOE YCJIOBHE He MPOBepsieTcsl.

J1.3.9.2 TIpu 1 > Lropsinau » A YUacTKa HAKIOHA XapaKTEPHCTHKH

cpabaTeIBaHUA/ TOPMOXKEHHS, mpu yeaoBuu BASEPOINT 1= 0 (cM. BbILIe):

IKSMHH ]

Ky =— =— —— =2
SLOPE2-Y Liomimaes 1 SLOPE 2

1
05

»

rne (/[ -DIFF>)=132-600=792 A — MWHHUMAJbHBII TOK CpabaTBIBAHUA 3aLIUTHI

(l'[pI/I OTCYTCTBHHA TOpMO)KeHI/IiI), B NEPBHYHBIX BEJITHIHHAX

Isapm =4760 A — MHHAMaNbHOE pacyeTHOC 3HAUEHHE IEPUOAHYECKOH

cocTaBJsoIeit cymmapuoro toka K3 B samuiaemoii 3oue (2-xdasHoe K3 na
croporne BH B MUHEMambHOM pexuMe);

21 IIEpBUYHAS PACUETHOE 3HAUECHUE TOKA TOPMOXKEHHA,

TOPM.PACY. TI
(akTHUCCKH PABHOE [ys, 1, (IPH MOBPEKICHHH B 3aIIUIIAEMOIT 30HE);

I opymagn =9-28-600=3170 A — mepBHUHOE pacyeTHOE 3HAYCHHE TOKA
Hayajla TOPMOXKECHHS, COOTBETCTBYIONIEE HAualdy II€PBOTO Y4acTKAa HAKJIOHA

XapaKTepPUCTHUKH,

SLOPE2 =0,5 o.e. — KOO(D(OUIHMEHT TOPMOKEHHUSL.

J1.4 50N, SIN. TokoBasg 3ammuTa _HYJIEBOil _MOCJe€A0BATEJIbLHOCTH

(T3HII) Ha cropone BH Tpancdopmatopa

K ppure =300 /1 (3Be3na c Hynem);

K =300/1.

TT.HEATP
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J1.4.1 IIpumensiemsie ycrpoiictea SIPROTEC: 7SJ62-64 (P3A BH)/
7UT613 (A3T) (ucnons3yrores 06a, MO0 OHO U3 YCTPOUCTB 3aLIUTHI).

JA1.4.2 Cornacno pexomenaauusm MY n. B1.5.2, Tok cpaGareiBanus 1-i
crynenn T3HIT ma cropone BH 50N-1 (MakcumarnbHas BeJTHUMHA) BHIOMPAETCS IO
YCIOBHIO OTCTPOMKH OT MAaKCHMAJIbHOTO TOKAa HYJEBOH MOCIEOOBAaTCITEHOCTH B

pexumax:

J1.4.2.1 Orcrpoiika ot Toka Hebamanca mpu 3-x asHom K3 mHa cropone
HH/CH pannoro tpadchopmaropa, wid 3a TpaHchopMaTopaMH MaHHOM H

npotuBononoxHo# [1C:
SON-YI>)=1.5=125T s -
IIpumeuanme: B cBA3M ¢ TeM, UTO 3alIMTa COTJIACOBAHA MO BPEMEHH C

sammTamMu  oT  Mexaydpasasix K3 Ha cropomax HH (CH) ykasaHHBIX

TpanchOpMaTOPOB, OTCTPOMKA 110 TOKY CPabaThIBAHUS HE OCYILECTBIISETCS.

A1.4.2.2 Orcrpoiika oT Toka HebajlaHca B MOCIEABAPUIHOM HArpy304HOM

pexxuMe TpaHcdopmaropa:

166,25

SON =T > ) = Ly =125 (I, 31, o J=125 (7 +126)= =055 4,

rae [, g — TOK HebamaHca Hynesoro mposofa TT B ycTaHOBHBIIEMCS PEXKHME,

HpI/I6J'II/I)KeHHO ONpPEACIACTC MO BEIPAKCHUIO!

Iy yes=Kyp -1 =0,05-139 =7 A,

PACY

rne I,y — TOK B MECTE YCTAaHOBKH 3allIUTHl B PACCMATPUBAEMBIX PEXHAMAX

(mocneaBapHIHEINA Harpy309HBIH PEKUM ),

Topeq =01 Iy =L1:126=139 A;
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K5 =005 — xoddbduuuenr nedananca, OmpeleiieMbli B COOTBETCTBHUH C
KPaTHOCTBIO TOKA PEXKUMA 110 OTHOIIEHHIO K HOMHHAIBHOMY TOKY TT 3auuTel
(upu kpaTHOCTH TOKa < (2 +3));

3y up =lyoure =126 A — TOK HyJeBOH  IIOCIENOBATENPHOCTH B

HECHUMMETPUYHBIX IIOC/ICaBapUIHBIX PEKUMaX pPaboTHl ceTn (HemoTHOGa3HbI

PEXHM cMeKHO# iHuH B cetrt BH).

J1.4.2.3 Cormacosanme ¢ TokoM cpabarsiBanusa T3HII cmexubIx JInHuMH Ha

cropone BH tpancdopmaropa:

50 =11 > )=1c; 2 Kope * Kok L esrammme Ell =11-0,5-150 = 300

rac

8.5 0275 A,

Kore =11 — xoaddunuent orcrpoiiku;
Ko =0,5 — MakcumanbHbli ko3pdUUHEHT pacnpeleNeHds TOKa HyJeBOM

MOCJIEI0BATEILHOCTH, PAaBHbI OTHOIICHHIO TOKa B Mecrte ycraHoBkm T3HIT
BH k TOKy B CME&XHOM 3JIEMEHTE C KOTOPHIM POU3BOJUTCS COINIACOBAHKE;

lessunrer =150 A — TOK cpabarsiBaHusa Hau0omee WyBCTBUTENBHOM

crynenn T3HII JIuauu va ctopore BH.

A1.4.2.4  MakcuManbHOe 3HAaueHKe YCTaBKH 1O TOKY cpabaThiBaHus 1-i u

2-# crynenn crynenn T3HII BH 50N-1 (I>) =50N-1 (I>>) =0,55 A.

11.4.3 Brinepsxku Bpemenu T3HIT BH.

s Beimonnenus neitcrsust T3HIT BH Tparcdopmaropa ¢ TpeMs BRLAEPKKAMU

BPEMEHM, MOTYT OBITh HCHmONB30BaHbl aBe crynend T3HIT: S0N-1 (I>) wu

JononHUTENbHO — SON-2 (I>>), C IEHCTBUEM:

— Ha oTkmoueHue CeKuMOHHOrO — BBIKIMIOUaTeNnss Ha cropone BH

TpaHcdopmaropa:

50N ~1(T)=Touyp + Tonrss
50N —1(T)=1,5+03=18 c:
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— Ha otkmoyeHne Brikmouarens BH tpancdopmaropa u myck YPOB BH:

50N —2(T=1)=50N =1(T) + Ty,
S50N-2(T-1)=18+03=21 c;

— Ha OTKITIOYeHHE TpanchopMaTopa Ha BCEX CTOPOHAX:

50N —2(T =2)=50N —2(T 1)+ Ty;
50N —2(T-2)=2]1+03=24 c.

rae  Tcspp =15 ¢ — Beimepxkka Bpemenn T3HII, ¢ KkoTopoit mMpOM3BOAMTCS

cormacoBanue (2-x wiam 3-X CTYIEHEH PE3CPBHBIX 3ALIMT OT 3aMbIKAHHM Ha
3eMJII0 CMEXKHBIX TpHcoeAnHEHHH B cetn BH);

T3,;=03+04 c.

IIpuaumaem:
VYeraska no toky T3HIT BH (ampeca 1304/1302): (S0N-1/50N-2 PICKUP)=
=0,55 A

IIpumeuanue: Ilo pe3ynpbTaraM NPOBEPKH YYBCTBUTENFHOCTH OKOHYATEIbHO

npuruMaercs: (SON-1/S0N-2 PICKUP) =0,290 A
Vcraska o Bpemenu cpabarsiBanus SON-1 (T) (anpec 1305): (T IE>) =18 c.

VcraBka mno Bpemenu cpabarsiBanus SON-2  (T-1) (ampec  1303):
(TIE>>)=21c.
VYcrapka mo Bpemenm cpabarsiBanust SON-2 (T-2)=2,4 ¢ BeImONHAETCS €

roMotbio CFC-n0oruku ycTpoicTea.

VYerpotictso 7UT613 (JI3T).
Vecrapka o Toky T3HII BH (anpeca 2413/2411): (IE>/IE>>) =0,290 A.

Vcrapka no spemenn cpabareiBanus SON-1 (T) (anpec 2414); (T IE>)=18 c.
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VYceraka 1o Bpemenu cpabarsiBanus SON-2  (T-1) (ampec 2412):
(TIE>>)=21c.

VcraBka no BpeMenm cpabatbiBanms SON-2 (T-2) =2,4 ¢ peanmmsyercs ¢

nomomsio CFC-orukn ycTpoicTBa.

J1.4.4 TopmoxkeHue npu 6pOCKax TOKa HAMATHAYMBAHKS TpaHchopMaTopa.

B jgamHOM ciywae, WCOOJNIB30BAaHHE TOPMOXKEHHs DPH Opockax Toka
HamarHuuuBanus i1 ¢GyHkupd  T3HII  sBisgercs  HeakTyalnbHBIM,  T.K.
MPEATOJIaraeTCs, 9TO BHIICPKKA BPEMEHH 3aIllUTHI MPEBBIIIACT BpeMs Opocka Toka

BKJIFOUEHHs TpaHCGOpMaTopa.

11.4.5 Iposepka uyscteurensuoctd T3HIT BH tpancdopmaropa.

Kosdpdunuenr uyscreurenmsnoctu  (Ky) T3HII wa cropone BH

TpaHcopMaTopa omnpejensiercs Mpu BHEMHUX MeTauimueckux K3 Ha 3emio mo

BBIPAXKEHHIO:
Ky=toa 19 g 64c1s
I, 165
rge  3/,; =105 A - MuHUManbHBIH (IO DPEKUMY) YTPOCHHBIM TOK HYJIEBOM

[1OCJIENOBATENBHOCTH B MECTE YCTAHOBKH 3amuThl npu K3 Ha 3emmio oauoit
(asel B KOHILE CMEXHBIX NPHCOEAMHEHWH B ceTd BH, sammrer koTOpBIX
pesepsupytorcs T3HIT BH tpancdopmaropa;

I;=165 A — TOK cpabaTblBaHWs 3amUTH (IPEJBAPUTENLHO BHIOPAHHAA

BEJIMYHHA).

B cBsm3u ¢ TemM, uro TpefyemMasi HYBCTBHTEJILHOCTL 3ALMUTHI HE
obecneunBaercsi, TOK cpaGateiBanusi crynenn SON-2 (I>>) onpejensieM M3

YCJIOBHSI:
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(U >>)=31,,/K, =105/1,2 =87, 87/300=0,29 A.

Co0TBETCTBEHHO:

(>)=(U>>)=029 A

A1.5 ANSI 50, S51. MakcumajabHag Tpexda3Hasi TOKOBasi 3aINHTA
(HenanpasJieHHasi) Ha cropoHe BH tpancdopmartopa
K pppre = 300/1 (3Be31a ¢ Hynem).

J1.5.1 IIpumensemoe ycrpoiictso SIPROTEC: 7SJ62-64 (P3A BH)

J1.5.2 CornacHo pekomenmamusm MY n. B1.6.2, Tok cpabarsiBanus MT3 BH

(MaxkcuManpHas BeTMUHHA) Oe3 MycKa 110 HANPSHKSHHIO BEIOMPACTCS 10 YCJIOBHSM

J1.5.2.1 Orcrpoiika OT MaKCHMaJbHOTO padouero TOKa TMCPETPy3KH B

MIOC/ICaBAPUIHBIX PEKUMAX:

50— 1([ >) =l 2 (1’5 - 1’65)'[P/\5.MAKC= 1,65-132,3=1323 = 218,6

=073 A,

tne 1 pigaunc= 1S Ipagaaxe =1,05-126=1323 A — makcumanbHblii pabouuii TOK

tparchopmaropa Ha cropore BH ¢ yaeTom meperpysox.

A1.5.2.2  CornacoBanue ¢ Tokamu cpabarsiBanud MT3 na croponax CH n

HH tpanchopmaropa npu oTcyTcTBHM (HTH OTKIIOYEHHH ) THTaHUA Ha cropore CH:

50 - 1(1 >) = ]C3 2 KOTC . (—’c&cu (HH)+]MAKC.HH (CH))>

50 =1(7 >)=1,1-(198 + 35) = 2363 _ 0,85 A (CH),
300

50 -1(7 >)=1,1-(79 +35) = 1837 061 A (HH).

300
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B ciayugadx HeoOXOAMMOCTH TIOBBIIIEHUS YyBCTBUTEITLHOCTH 3aIATH yCTaBKA
MOJXKET ONPEAEATHCSA YCIOBUAMHM COTJIACOBaHMA C TOKaMu cpabatbiBanus MT3 Ha
croporax CH u HH Tpancdopmaropa mpu HaTHdue MUTaHus (apayuiebHON padoTh

Tparcgopmaropor) Ha ctopone CH:

50— ]([ >): [c3 2KOTC 'KTOK 'Ica.CH (HH)>

50-1(7>)=11- 0,5-198=92= 0,36 A (CH),
300

50-1(7>)=11-0,5-79= 345 0,145 A (HH),
300
rne Ky =11 — xoaddunment orcrpotikm;

I ¢35 @my — TOK cpabateiBanus MT3 na cropone CH(HH) tpancdopmaropa:

[CB.CH=L,1 =198 A,
115/38,5
827
C3HH™ =79 A;
115/11

Durc ey, — ~ MakcUMambHBIH — Tok  Harpy3ku  cekumn  HH(CH)

Tpancdopmaropa:

2625
T 115/385
3675
115/11

"
.3 )

Ihpxeeen= 0.7

=0,7-525=

1 MAKCHH

Kok =0,5 - koaumpent pacnpeneneHns ToKa, PaBHEIH OTHOLICHAUIO TOKA B
Mecte yctaHoBkd MT3 BH k TOKy B CMEXHOM DJIEMEHTE C KOTOPBHIM

IIPOM3BOANTCA COTJIACOBAHME.



N1.5.2.3 Cornacosanme ¢ Tokom cpabatsiBanms T3HII na cropome BH

TpaHchopMaTopa (paccMaTpHBaeTCs PEXKHAM NHMTaHHA TPaHCHOPMATOPa Ha CTOPOHAX
BH u CH):

S0 ~1( >)=1., 211 -] cypppmpu=1,1-87 = . 0,32 A,

300

e I c3psunpn = 87 A — TOK cpabareBanus 2-it crymenn T3HII na cropone BH

50N-2 (I>>).

J1.5.2.4 TIpuanmaem:
Veraska mo Toky cpabarsiBanus MT3 BH Ge3 mycka 1o HampsKEHWEO

(ampec 1204): (50-1 PICKUP)= 0,85 A.

H1.5.3 Cornacuo pexomernnaumsm MY m. B1.6.3, Tok cpabareiBanus MT3 BH
(MaKcUMaTbHAs BEIMYKMHA) C IyCKOM [0 MUHHUMATEHOMY HANPSHKCHHUIO HA CTOPOHAX

CH/HH BbI0HpaeTcs 1Mo yCIOBHM

JA1.5.3.1 Orcrpoiika OT MaKCHMajJbHOTO pabodero TOKa IMEPErpy3Kd B

TIOCJICaBAPUIHBIX PEXXUMAaX:

50— 1(7 >)=1Ig 21,31 yorrp=1,3-126 = 164 _ 0,55 A,
300

rne I yomp=126 A — HOMHHAIBHBIH TOK TpaHcopMaropa.

J1.5.3.2 Cormacosanue ¢ Tokamu cpabateiBanus MT3 Ha croponax CH u HH

TpaHcdoOpMaTOpa PH OTCYTCTBHH (HJIH OTKITIOUSHNH) MATAHUA Ha ctopone CH:
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50— 1(1 >): 1 32 KOTC : ([ C3.CH (HH)+1 MAKCHH (CH) )

217.8

50-1(7 >)=1,1-(163+35)= ; =0,73 A (CH);

50-1(1 >)=1,1-(65+35)= 1683
300

=0,56 A (HH).

B ciyyasx Heo0X0AMMOCTH MOBBIIIEHHS YyBCTBUTEIBHOCTH 3AIIHTHI, YCTaBKa
MOJXKET OTPENENATHCS YCIOBHSIMH COTJIACOBAaHHSA ¢ Tokamu cpabaTeiBanmsa MT3 Ha
croporax CH u HH tparcdopmaropa mpu Hamwumu nutanus Ha cropone CH:

50— 1(1 >) = ]03 2 KOTC 'KTOK 2 C3.CH(HH)?
50-1(7 >)=1,1-0,5-163 = %= 0,3 A (CH),

50-1(7 >)=1,1-0,5-163 = A 0,3 A (CH),
300

35,75
300

50-1(7 >)=1,1-0,5-65 = =012 A (HH),

rae Ko =11 - koaddumment orcrpoliky,

I o301 @my — TOK cpabarsiBanust MT3 na cropone CH(HH) tpanchopmatopa:

=&=163 A,
115/38,5

683
115/11

I

C3.CH

=65 A,

C3.HH™

I \akcen cny ~— ~ MAaKCHMalbHBIA — TOK  Harpysku cexmum  HH(CH)

TpaHcdopmaropa:
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2625

I yacecn=0,7-375 = =88 A,
115/38,5
T yuacccu=0.,7-525 = 13165% =35 A

K ok £1 — xoadpdumment pacnpeneneHus Toka, paBHEIA OTHONIEHHIO TOKA B

Mecte ycraHoBkd MT3 BH k TOKy B CMEXHOM 3J€MEHTE C KOTOPBIM

MMPOU3BOJAUTCA COrJIaCOBAaHHE.

J1.5.3.3 [Ipunumaem:
VYcraska no Toky cpabarteiBaHuas MT3 BH ¢ myckoM no HampsKeHUIO

(ampec 1204): (50-1 PICKUP) =0,73 A.

M1.5.4 Hanpsokenme  cpabGaTbiBaHusa opraHoB mycka MT3 BH no
MHHHMAaJIbHOMY HamnpsbkeHHio Ha cropoHax CH/HH (MuUHMManbHasA BeJIHYMHA),

BEIOWpAETCS TIO YCIIOBHAM:

J1.5.4.1 ObecneueHne BO3BpaTa MYCKa 3aIUTHI MOCIIE OTKIIOYCHHUS BHEITHETO

K3:

27 -1U)=Ug, < Yoe 0,65-Uyoy = 0,65-100 =65 B.

oTC 'KB

J1.5.4.2 Orcrpoiika OT HampsHKEHHA CaMO3allycKa I10Cli€ IOBTOPHOI'O

BiimogerHns (AIIB, ABP) 3aToOpMOKEHHBIX 3JIEKTPOABUIaTENCH:

Ug  08-100 0,65-100
Koo 12 12

67 B,

27 -1U)=Ug, <

rne Uyyne =(085+09)U, 0 — MexaydasHoe HaNpsKeHHE B MECTE YCTaHOBKH

oprana myCka, B YCJIOBHAX cCaMoO3alycCkKa 3J'ICK'I‘p0,I[BI/II‘aTeJII:HOI71 Harpysku

nocie orkmoueHus K3;
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Uean =0,8-Upyoy — MeknydasHOE HanpsykeHHE B MECTE YCTAHOBKH OpraHa

IyCcKa, OINpPEAECICHHOE PAcYeTOM pEXUMa CaMoO3aIyCka 3aTOPMOXKEHHBIX
3NEKTPOABUTaTENCH;
K ore =1,2 — xoaddunuent orcrpoiiky;

K, =105 — xoadduuuenr Bo3Bpara pene.

J1.5.4.3 Ilpuanmaem:

YcTaBka 3a0MTH MHHAMAJIBHOTO Hanpsokenna 27 — (U) =65 B.

Ipumeuanne: ITyck MT3 BH no MUHHMaTBHOMY HAMpPsyKSHHIO Ha CTOPOHAX

CH/HH ocymecTBisieTcss TOCPSACTBOM TE€pPeaadd COOTBETCTBYIOIIMX OHHAPHBIX

CHTHAJIOB OT TEPMHHAJIOB 3aMIUT TpaHcdopMaropa Ha croponax CH/HH B Tepmunan

3amuThl Ha ctopoHe BH.

J1.5.5 Brimepxka BpeMenn MT3 (¢ myckom/0e3 mycka) HampsDKeHHSA Ha

OTKJIIOYEeHHE TpaHcopmaropa Ha Bcex cToponax u myck YPOB BH:

rac

S0-17) =Teympepy +15an =2,5+03=28 ¢,

T carpay = 2,5 ¢ ~ BBIIEPIKKA BPEMEHH MOCHEAHUX cTyneHed MT3 na croponax

CH, HH umu T3HII Ha cropore BH tpancopmaTopa;
T3, =03+04 c.

IIpnaumaem:

Vcraska no Bpemenu cpabarsiBannt MT3 BH (ampec 1205): (50-1 DELAY)

IIPUHAMAETCA PABHOH 2,8 c.

J1.5.6 IIposepka uyscTBuTenmsHOCTH M T3 BH Tpancdopmaropa.

Koaddummenr ayscreurensHoctn  (K,) MT3 na cropone BH

TpaHcdopMaTopa onpenenaseTcs IPK BHEITHAX METATMIECKUX K3 10 BRIpaXkeHUsAM:



J1.5.6.1 JIyist oprana Toka:

/
K, =l 30 _qq. 15
I, 255
Al
K, =l 305405
I 219

rae Jyyaum =460 A — MuHMManbHBIE (IO PEKMMY) TOK B MECTE€ YCTAHOBKH
samuThl TIpy K3 B Tpex (pasax B KOHIE 30HBI pe3epBupoBanms (Ha mmHax HH
Tpanchopmaropa);
I3 =255(219) A — Tok cpabarbiBaHus 3aumMTHl 0e3 mMycka (C MyCKOM IO

HaIMPsHKSHAIO ).

J1.5.6.2 s oprana Hanpspxerus: Ha cropoHax CH u HH tpancdopmaropa:

rie  Ugyaxe — MakcHManpHOE (1O PEXHMY) HANpsUKEHHE B MECTE YCTaHOBKH
sammTel pu K3 B Tpex ¢hasax B KOHIE 30HBI Pe3epBUPOBaHMsA (HA LIMHAX
CH/HH Tpancdopmaropa);
U, — HanpsDKkeHre cpadaThIBAaHUA 3AIHTHI.
Jas MT3 BH nposepka 4yBCTBHTEIBHOCTH OPraHOB MYCKA MO HAMPSDKCHHIO
Ha croponax CH wnu HH He akTyanbHa, T.K. YKa3aHHBIC OpPTaHBl H3MEPSIOT
HanpspDKEHUE HemocpeAcTBeHHO B MecTe K3, KoTopoe pe3epBHpYETCA 3TOM 3amuTOM

(wmnabl CH 1 HH).

J1.6 ANSI  46. MaxkcuMajbHag __TOKOBasl __ 3alIATA __ 00paTHOI
NOCJIe/I0BATEILHOCTH (HeHanpaBJjeHHas) Ha cropone BH Tpancdopmartopa
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K e =300 /1 (3Be3na ¢ Hymem).

J1.6.1 Ipumensemoe ycrpoiictso SIPROTEC: 7SJ62-64 (P3A BH).

J1.6.2 Tok cpabareBanmst T30I1 BH (MakcuManbHas BenuuuHa) BHIGHpaETCs

HO YCTIOBHSAM:

J1.6.2.1 Otctpoiika oT Toka HebanaHca B TpaHcopmaTope MpH HAPYIICHHA

CHMMETpHH B muTamomei cetu BH:

252
300

46 —1(1 >)= Iy 2(0,1 5 0,2)-I yopyrp=0,2-126 ===2=0,084 A,

rae  Iyoyre= 126 A — HOMHHAIBHEL TOK TpaHchOpPMATOpa.

J1.6.2.2 CorxacoBanue ¢ Tokom cpabarsiBanus T3HII, MT3, JTH3 cmexHbIX
JIunrmii snexTponepenayuun Ha ctopone BH.

ITpn ycnosum, yto T3HII BH tpancdopmaropa (mo m. B1.5) coriacoBaHo mo
TOKY C 3aIlUTaMH CMEXHBIX JUHUH Ha cropone BH (B cern ¢ riyxo3asemieHHOI

HEHTpaibIo), COTNIACOBAHUE YIPOIIECHHO BHIMOIHEHO TIO BHIPAKCHHUIO:

131
46 -1(1>)=1, 2 (15 + 2) ] yrgumpnm= 1587 =—=0,44 A,
300
e ! cymunen=987 A — Tok cpabareiBamms T3HII Ha cropone BH

Tpancdopmaropa.

J1.6.2.3 Cornacopanme ¢ Tokom cpabareiBanus T30I1 Ha croponax CH u HH:
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46 - 1(1 >): ]c3 2 KOTC : KTOK(Z) '12 Cc3.CH (HH);

46-1(15)=11-1-25 =275 _ 0,092 A (CH):
300

46-1(1>)=11-1-10= 20037 A (HH),
300

rne Ko =11 - koabdurmenT orcrpoiky;

Kok =1 —  kxoobduuMEeHT  pacnpenenieHHMs  TOKka  OOpAaTHOM

TTOCIEI0BATEIBHOCTH, PAaBHBIM OTHOIICHHIO TOKAa B MecTe ycraHoBku T30I1
BH & TOKY B CMEXHOM 3JIEMEHTE C KOTOPBIM IIPOU3BOIUTCS COTJIACOBAHME,

I, cscu gy — TOK cpabGatsiBanms T3OIl BBoma Ha cropone CH(HH)

Tpancdopmaropa:
75
115/38,5

Teson=

132
115/11

=10 A.

C3HH™

J(1.6.3 Brinepxka spemenn T3OI1 Ha orkimroucHue TpancdopMaTropa Ha BCex

cropoHax u myck YPOB BH:

46— 1(1) = Ty +sny =2.5+03=28 ¢,

THE  Toympry = 2,5 ¢ — BBLAEPIKKA BPEMEHHM CTYNEHEH PE3EPBHBIX 3alMT HAa CTOPOHAX

BH, CH, HH tpancdopmaTopa, ¢ KOTOPHIMH MPOU3BOIIIOCE COTJIACOBAHKE 110

TOKY CpabaThIBaHUA;
Ton=03+04 c.

Ipuanmaem:
VYcraska o Toky cpabareiBanus T30I1 BH (ampec 4002): (12>)=0,44 A.

Vcraeka mo Bpemenu cpabareisanust T30I1 BH (ampec 4003): (T 12>) =238 c.
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J1.6.4 TIposepka ayBcTBuTensHocTr T30I1 BH TpaHchopmaropa.

Kos¢pdumment uysctemremsHocTH (K,;) T3OII ma cropome BH

TpaHcdopMaTopa OnpeaesseTCs NMPH BHEMTHUX MeTauTHUeckux K3 mo BRIpaXkeHHIo:

1
Ky =2 23004500,

q
I 132
rae I, oo =230 A —  MuHEManeHEIE (IO pexuMy) TOK  0oOpaTHOl

TIOCNIEA0BATENIFHOCTH B MECTe YCTAHOBKH 3aumtel npud K3 B aByx dhasax B
KOHIIE 30HbI pe3epupoBaHus (Ha mmHax HH tpancdopmaTopa);

I.; =132 A — TOK cpabaTbhIBaHK 3ALIUTEHL.

J1.7 ANSI SOBF. Buyrpennsis ¢VHKUHS pe3epBHPOBAHHSA _0TKA3a
oraeabHoro (YPOB) Brikiouarens Ha cropose BH Tpanchopmartopa

K g = 000/1 (3Be31a © HyneMm).

A1.7.1 Ilpumensiemoe yerpoiicteo SIPROTEC: 7UT613 (JI30 BH)

J1.7.2 Tloporosoe 3HaueHue cpabarsiBanus SOBF (I MHUH) - ycraska
HHTETPUPOBAHHOTO KOHTPOJIA TOKA.

Cormacao MY n. B1.8.2 pekomennyemas ycraBka 1o Toky YPOB:

S0BF(I > BF) < 0,91y 4 =0,9-50 = %3 =0,075 A,

e Ipsypm =50 A — MuAMManbHEN TOK, MPOTEKAIOUIMIA B MECTE MOAKITIOUEHUS

TOKOBBIX Tienieit pynkiun YPOB.

VYcraBka o Toky YPOB jomkHa OBIT HE MEHBIIE BETMYMHEIL:
1
Iy, = w‘oa(m = %'ané‘ =0,1905 A,

nS
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rae  {pomrrees = 600 A — HomuHanbHEI nepBHuHbLf TOK TT,

I,s=126 A — HoMuHAIBHBIA TOK CTOPOHBI 3ALMINAEMOTO O0BEKTa.

J1.7.3 Beinepxku Bpemern YPOB:

M1.7.3.1 [Ilepas (MWHUMABHA’) BBIAEP)KKA BPEMEHH Ha MOBTOPHOE

OTKJIIOUEHUE BhIKItOUarens cornacHo n. b1.8.3 MY onpeznensercs no BhIPAKEHUIO:
50BF(7T1)=0,05+0,1 c.

[M1.7.3.2 Btopas Bblaepxkka BpeMeHH YPOB Ha OTKIIOUEHHE CMEXKHBIX

MIPUCOESTUHEHUH TPHHUMACTCS (C YIETOM CTYMEHH CEIEKTHBHOCTH):
S0BF(12)=0,25+0,3 c.

J1.7.4 llpunumaem:
VYcraBka KOHTPOIIA MPOTEKaHKA TOKa depe3 BeIkmouaTens st YPOB BH:

— ans ctoponsl o0bekTa 1 (aapec 1111): (PoleOpenCurr.S1) = 0,020 %
h,

— ans touku m3mepenus 1 (aapec 1121); (PoleOpenCurr.M1) = 0,020 A.

VYcraBka mo Bpemenu cpabareiBanusi YPOB BH 1-if ctymeHn (moBTOpHOE

orxmouenue) (aapec 7015): (T1) =0,1 c.

VeraBka no Bpemenn cpabareiBanus YPOB BH 2-it crynenu (OTKiroucHme

CMEXHBIX Iprcoenunaennit) (axpec 7016): (T2) =0,3 c.

J1.8 ANSI 49. TokoBasi 3ammTa 0T _meperpy3skm_Ha cropone BH

T[!aHCQO pMarTopa

K e = 300/1 (3Be31a ¢ Hysem).

J1.8.1 ITpumensiemoe yerpoiictso SIPROTEC: 7SJ62-64 (P3A BH).
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J1.8.2 Cornacao MY n. B1.9.3 Tok cpabareiBanust T3I1 BH BeiOupaercsa mo

YCIIOBHIO OTCTPOMKH OT HOMHHAJIBHOTO TOKa TPaHC(opMaTopa Ha JaHHOM CTOPOHE:

49T >) =12 Ty =12-126= 122 05 A,

300

rae [pomre =126 A — HOMUHATBHBINA TOK TpancdopmaTopa Ha ctopore BH.

J1.8.3 Boinepxka Bpemenu T3I1 ¢ meficTBuem Ha curHan (ompeaensercs

HCXOAS H3 MECTHBIX YCIIOBHI SKCIUTyaTAIMH):
49(T)=10 c.

[1.8.4 Ilpunumaem:
Veraska o Toky T3I1 BH (appec 4205): (I ALARM) =0,5 A.

VYcraBka mo BpemeHd cpabarsiBanusa T3I1 BH seimonusiercs 8 CFC-noruke

YCTpOIACTBa.

J1.9 ANSI 27. 3amura MuHuMaabHoro Hanpsukenusi (3MH) Ha cropoune
BH tpancdopmaTtopa

Ilpumeuanne: Ilepsas crymens 3MH BH wmoxer wucmomb3oBaThes (npu
HeoOXoamumocTH) Oe3 Bhiiepkkd BpemeHu s mycka MT3 BH tpancdopmaropa o

MHHHMAJILHOMY HaNpsHKEHHIO (BTOpas CTYMEHb 3alllUTHl HE HCTIONB3YETCs).

J1.9.1 TITpumensiemoe yerpoiicteo SIPROTEC: 7SJ62-64 (P3A BH).

J1.9.2 Cormacio MY mn. B1.10.2 moporoBas BemmuuHa cpadaTHIBaHAS

crynenun 27-1 (U<) onpenensiercss OpHEHTHPOBOYHO IO BBIPAKCHHIO:

27-1U)<(0,7+0,9)- Uy =0,7-100= 70 B.
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tne  Uyoye=100 B — HomunaneHoe pabouee Hampsxenme cetm BH

(MexmydasHoe, BTOpHYHAS BEIMUMNHA).

J1.9.3 Ilppanmaem:
Vcraska no Hanpsokenmio 3MH-1 (agpeca 5103): (U<) =70 B.

Vcraska no Bpemenu cpabatsiBanus 3MH-1 (ampec 5106): (T U<) = 0,00 c.

Kosddurment BO3BpaTa CTYIIEHH 27-1 (ampec S113A):
(DOUT RATIO U<) =1,05 oe.

A2 Pacuernl yCTaBOK 3alIMT HAa CTOPOHAX CpPeAHEro H HHU3KOr0
HANPSUKEHHS  TPAHC(OPMATOPA BBLINOJIHSIOTCS AHAJOTHYHO pacyeraM /st

croporbl BH B cooTBeTcTBHM ¢ YKazauusavmu MY
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