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ARHOTaIMA

Hacrosmasa padora BHNONHEHA B COOTBETCTEBNY C IUIAHOM THIOBO-
TO IpoeKTHpoBaEEs loccTpos CCCP ma 1982-83 rr.

B cooTBeTCTRIM C 3apAEUSM, YTBOPRIEHHMM [JABHEUIPOSKTOM,
padorTa BHUOJHAETCA B CBSSE C HEOCXOIMMOGTHD 3aMeHd ( B YacTE
BaAUT TPAHCIODMATOPOB M Tepelav# OTRINYAKNAX CEIHAJOB) pajoTH
"IpUHIMIMATEHENE CXEMH 3alETH TPaECHOpMATODPOB B 8BTOTPaHCHOpMA-
TopoB mozcraximit 110 KB ¥ Bume C ECTOJH30BANASM HOBOK ammaparty—
DH 3aUTH ¥ YCTPOfCTE IM8 Iepelauy OTKI0YAKIEro  CHTHAJA", BHIOM-
HeHHOU B 1976 I, IDUMEEUTEJNBHO K HOICTAHIMAM C ONEPATUBEMM LOC-
TOAHHHM TOKOM. B 9aCTH 3amuTH aBTOTPaHCHOPMATODOB yKasaHHAd pa—
doTa 3aMeHEeHA THIOBO padoToi "CxeMu pesyeinoil sauuTH aBTOTpAlC~
JopraTopoB noxcramiEil 220 k3", Bumosmensoi B I982 r.

B pmauEOfi pajoTe B OTJIIWie OT 3ANMGHAEMOI BHIOJHEHO c.nem-
mee: : )

- yTOouHeHA 0GJACTE HPEMEHEHUA DPAsJMUHHX ZCIOJHeHuft madpe-
PDEHIEAJBHEX 32IHUT TPAHCPOPMATODOE B HAUDABJICHAH NOBHOSHUS TyB—
CTBHTEJBHOCTE X CHCTDOHEHCTBEA; IpE 9TOM HA TpaHcopmaropax
Gosmmof MONHOCTE MPEeNyCMOTDEHO HCIOJB30BAHME BHCOKOYYBCTBUTEJIb-
noft mEdpepermmancrofl sammry TENA JI3T-2I; yMeHBuleHa OGJACTH TpU-—
MEHEHHd IB)PepeHIMAbHOR 3amuTH, BHIOMHEHHO! C HCHOJB3OBAHMEM
IBYX ROoMILISKTOB pesie TmOa IBT-II;

-~ NpPEBENEHH ‘CXeMH Hepejedd OTKINYANMEr0 CHI'HaJA IO B,Y.
KajasaM Y LeiCTBEM 3alKT TPAHCHODMATODOB ¥ SBTOTDaHCHODMATO-
DOB ¢ HCIOJB30BAaHWeM HOBOj ammaparypu Tuna AHKA-ABIA.

Padora comeprRET BHIOJHEHHHE HA IOCTOSHHOM ONEPATHBHOM TOKE
UPUHIMIFASBHHE CXEMH BaMUATH TPEXOOMOTOUHHX ¥ IBYXOGMOTOUHHX
TPaHCHOPMATOPOB MOIHOCTED 25 MB.A ¥ BHUE, YOTAHOBJGHHHX HA IOT-
cranmuax 110-220 KB ¢ ynpomeHHEME CXOMaM¥ SJOKTPHYSCKHX COOIM~
HeHEfl, & TaKXe BONPOCH LEpeJavuil OTRANISNIEX CHTHAJIOB OT 3alET
TPaHCHOPMATODOE E aBTOTPAHCHODMATODOB.

Padora upepEaspaveHa NJIA MCHOJH30BAHEA IDH IPOEKTHDOBAHKH.

C BHOyCROM HacTommel pasorTy mpoekT “lIpHHIMNMAJNLHEE CXEMH
sanETH TpaHcopMaTOpOB ¥ aBToTpaxciopmaropoB 1I0 KB m Bume ¢
HCHOJB30BAHNEM HOBOY ammapaTyDH S&UMTH X yCTPORCTB WA nepenatm
OTRINISKNETO CETHANA" NOJKeH OHTH SHHYJIMDOBaH.
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YmocroBepaw, 9To padoTa COOTBETCTBYET HORCTBYNUEM HODMAM
¥ TPABUJAM, & DKCIVyaTAIEA COODyReHW ¢ MOXADHHM X B3PHBOONAC~
HHM X2DaKTeDOM HDOM3BONCTSBa 0e30NacHa HpH COGJONSHME HPeNyCMOT-
peHHHEX padorof MeponpHaTHR.

Tnappuft MHREHED HDOOKTE %‘4 B.A . PySmaamr
<A ~
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TnaBa nepeas
Cxen BT TDaHCTODMATO 0-220 B

»

B macrommeft riase paccMOTpeHH THIOBHO CXEMH peJefiHo# szamm-
TH NOHMXZNNUX TPEXOOMOTOMHHX B IBYXOGMOTOYHHX Tpexd:asﬂﬁx TpaHC~
dopMaATODOB - MOHOCTEN 25 MB.A m Colee ¢ BHCHMM nanpaxenneu
IT0-220 B,

Cxema pHc.l nmaHa LAA TPEXOOMOTOYHOTO TpaHcHopMaTopa
110-220/35/6-I0 ¥B ¢ mzranuem co CTOPOHH BH s cayvas, KOTIG
mEpPepeHUmANPHEA 3ANTA BHIOJHAETCK C IOMOMBN OFHOI'O KOMILIGKTS
pene Tumma JI3T-II.

CxeMa puC.2 [Hama Iig TPexoOMOTOWYHOTO TpaHcfopmarTopa
II10-220/35/6~10 KB ¢ muTaumeMm co CTODOEH BH &a8 CJy9as, KOTHA
IpjdepeHIaNbEas 3alUTe BHOOMHAETCA C NOMOUBD HBYX KOMIUIEKTOB
pexne runa J3T-II.

Cxema pEC.3 JMaEa LIS TPEXOOMOTOUHOIO 'rpchfI)opma'ropa
1I10-220/35/6-10 B ¢ mmranem co cropors BH # CH mia cuyuasg,
RKorme ImhpepeHIMalbHaS. SaMUTe BHIOJHACTCA C NOMONBD KOMILIEKTa
samury TEna J3T-2I.

Cxema puc.4 . maHa g EBYXOOMOTOYHOTO TpanciopMaTopa
II0-220/6~I0 KB mig ciaydYas, Korma NEfpepeHIMATbHAA 3aMETA BH-
HoJHAETCS ¢ TOMOMBIO OJHOT'O XoMiUiexra pene Tuma J3T-II.

Cxema puc.5 gaHa Ijg IBYXOGMOTOUHOTO TpaHcHopmartopa
I110-220/6-I0 ¥B jua cayuas, Korja mujepeHIMMANLHAA SallETE BH-
NOJHAETCHA ¢ NOMONED IBYX KOMILIeKTOB pele Tunma J3T-II.

‘Cxema puc.6 paHa g IBYXOOMOTOUYHOTO TDPAHCHOPMATOPA
110-220/6-10 ¥B mua caywad, Rorga IufepeHIEAJLHAS 3alUTa BH-
TNOJEHSETCA ¢ IOMOMBD KOMILIEKTa samprH L3T-2I,

I.I. I BHIIO cxem
I.I.I. Odume mosomemmg
I.I. I.I Cxemu pac.]-6 BUIIOJNHEHH A CIAEIYRMAX HCXOMHHX

yoyopxii,

I.I.I.I.I. Ha nopcTaEiMax MOI'YyT OHTP YCTAHOBJICHH ONUH WX
IBa TpaECopmaropa; IpE ZBYX TpaECfopmaropax B pacoTe HAXOIATCH
068; HAXOENGHEE ONHOT0 M3 HEX B DesepBe He NPELYCMATDPHBASTCH.

I.I.I.I.2. B cxemax puc.I,2,4,5 ¥ 6 IIC mvMeer mETamme TONG~
Ro co croposw BH; B cxeme puc.3 IIC mmeer mmTamme co ¢TOpos BH
z CH.
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I.I.I.1.8. Cxemu pEc.I-6 mamN mm mopmcTAHIMY ¢ a.rzemmoo-

REME COSNUHEHRAME E& cropoEe BH

- "MOCTHE ¢ BHRJNUATEIEM B II@DEMHUKE X orxeam'renm B Tio-
08X TPaHCHOPMATOPOBR™ ;

- "IBa GIOKA JMHNA - TPAHC{ODMATOD C HEABTOMATHYECKOE Iepe-
MHTXO# €0 CTOPOHH JHHE";
- "GJOK JHHES - TpaHCHopMaTOp®.

I.I.I.I.4. Dpn voymromm B2 IIC samar mnﬂBHanemBH

TpaHCHOPMATOPOB HPEAYCMOTDEHH BHHOCHHE TPAHCHOPMATODH Tom;..

I.I,1.1.5. B cxemax puc.I-3 Ha CTOPOHe CpPEIHET0 HANDAXSHAL

35 KB mMenTCA CGODHHS IMHH, BHIOXHOHHHE B Bune omxo# padouef

CEHIMOHEPOBAHHOl BHKIOYATEJEM CHCTEMH IIAH, B’ memsx mpanc@opmro-

DPOE HA CTOPOHe SO KB YCTAHOBJEHH MACJAHHE BHKIDATOIE CO BCTPO-

SHHHM! DO BTYJIKE TPasCODMATODAMZ TORA.

I1.I1.I1.I1.6. Ha cropoHe HH yCTAHOBJGHH MACNAHNE BHEIDYATENR,

BOTpOSHHHE B uwKadu KFY.

I.I.I.1.7. He cropome CH 35 xB npz neyx TpanC{opMaTOpax HA

IIC MomeT OWTH KAK NAapaJiejpHAR, TAR E DA3sfeNsHAS padoTa TpaHC-

fopvaropos, Ha cropoEe HH -~ TONSKO paspelbHAA.

I.I.I.1.8, Iurcemas oT TOXCTAHIEA HATPYSKA CO CTODOHH
6-I0 KB MOXeT CONEpHATH MOWEHE CHHXDOHHHE IBEraTelH. :

I.I.1.I1.9. TpaHcopMaTODH HMENT BCTPOGHHHE ycrpoficTBa pe-
TyJEPOBAHNs HANDAKEHMA IOJ HATPYSKOR CO CTOPOHH BH, .

I.I1.1.2. Cxevu pyc.2 ¥ 3 J8HH A TPEXOOMOTOUHHX -rpancqaop-

MATODOE, B Iemz HH KOTODHX JCTaHOBNSHH CGRBOGHHHS peakTopk,” )

BTH %e CXEMH NMOTYT HCIONb30BATHCH Il TPaHCHOpMATODOB © omo"x-
| HEMZ peaRTopami, B NOCJOIHEM CYYae M3 CXEMH SAIETH zcmﬁamcx
" remm, OTHOCAIMECH K BTODOZ BETBE DEARTODS ¥ BHRJDYATANN HE 0T

BETBJEHAM K BTOpO# cexmum mzH HH.

I.I.I.3, Cxemu puc.4-6 Xauu LjIg HBYXOOMOTOUHHX TpaHcHopMa~

TOpPOB C pacmexinemxoﬁ odnvorroft HH u MOTyT OHTB HCUOABSOBaEH ILIA

CIyIasg, KOTJp pacilelieHHme oGMOTKE HH coemuHeHH NapaJlIedkbHO."

B nocJjenmem Ciyuae B3 CXEM SAUMTH HCR/OUADTCSA NEIH, . OTHOCANHES-

¢f K OTBETBJEHNO XK BTopofi cermix mm 6-I0 KB

1.I.1.4. Ha nomcrasuusx NPELYCMOTPOEH CIONYKMRe CPeNCTBA '
SBTOMATEKE:
- yerpoficTea AlIB ¢ mycKoM OT HeNeit HECOOTBETCTBAA - HA
© BHKINYATONAX CPENHEr0 HANDAKESHHA TPEXOOMOTOYHHX Tpaxc(popmmpon.
- yerpoiicrsa AIIB ¢ mMycKOM OF samaTH - HA BHR/OYATENLTX cro-"
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POHH HZ3WETO HANDSKSHUA IBYX- X TPEXOGMOTOHUHHX TPaHCJODPMATODOB;

- yerpoiictea ABP - HA COKIMOEHHX BHRZOTATANAX CTOPOHH HU3-
Mer0 HATPAKCHAA,

I1.J.1.5. B cxemax pnc I-6 ma TpanchopvaTopax NpPemyCMOTDEHH
CIIEIYNONES 3aUETHS

- IEfjepeRUEaNbHad TOKOBAS 3aAMHETa;

-~ Ia3’0BHEe 3aNATH TPaHCHopwaTOopa ® ycerpoficTea PIH;

~ MBKCZMAJHHHE TOKOBHE BAATH C IyCKOM.HANDAREHUT OT BHEN-
HAX MHOTO(A3HHX K.3. Ha CTODOHAX BHCIETO,CPEFHEro ¥ HU3Mero
BalIpsoReHN ;

- TOKOBAf 3aiTa HyJAeBOHl NOCHELOBATENLHOCTHY OT 3aMHKaHMi
Ha B6MI0 HA CTOPOHE BUCUETO HANDAXeHus ( TOJBKO B cXeMe prc.3
TpexoGMOTOUHOTO TpaNCHOPMATOPa C IMTaEKeM co cropod BH u CH);

- MAKCHMAJIBHAA TOKOBaf 3aIUTa OT Teperpy3Ki,

I.I1.I1.6. B cxevax Nmoxazany llelM, CRBASHBAaWmNE 38MATYy TDAHC-
fopMaTopa ¢ yCTPOHCTBOM DE3EPBUPOBAHIA IIPA OTKA3e BHKINYATENA
Ha cropoee BH.

I.I.I.7. B cxemax puc.I-6 mpemyCMOTDEHO OTHMOYEHHUE BHKJIR-
-wgreNefl BBOZOB HU3WEIO HAUDAXEHHT BTOporo TpaicHopmaropa IIC mpu
HeJUME B COCTaBe HATDY3KH CHHXDOHHHX NBMTaTelel, IT0 HeoOXOIu-
MO IJIf JUKBHUAIME NOINMUTKE MECTa K.3. B DEMOHTHHX DeXMMAX.

B cxeme puc,3 (npy HamMTuM IMTaHAA CO CTOpoH BH m CH),
XpomMe TOro, MPENyCMOTPEHO OTKIOYCHHe BHRINYATENA BBOIZ CPEIHO-
T0 HaNpARSHUI BTOPOTO TpamchopmarTopa. -

I.1.1.8, Cxemu prc.l-6 jamu Iis ciyuas, KOTHa OTHINYEHES
HNOBPERNEHAA B TPAHCHOPMATOPE OCYMECTBJASTCA UDH HEHCTBAM €ro
3amAT Ha BRJWYEHMe KODOTKO3AMHKATeNA Ha paccmarpusaenoit IIC,

Y70 BH3HBAET CpPadaTHBAHWE 3allUT ¥ OTKINYeHHMEe BHKMoUaTeJelt mu-
Tanmzx JEHEE II0-220 ¥B ¢ MPOTKBONOJOXHHX CTODPOH. B GECTOKOBYR
naysy muesa AlB maTaomeft JuEME, B LeJIX COXPAHEHAR HOCHenHed B
padore, NPOUCXOIMT OTKINYEHUE TOBDEKNEHHOTO TPAHCHOpMATODPa OT
JEAUE C TOMOMEN OTHEIMTEN,

IIpz HEeBOZMOKHOCTH YCTAHOBKE KOPOTKOBAMHKATENS HA NOXCTAH-
OFE [0 yCJOBHD BeIOCTaTOUHO# OoTr/muanmel CIOCOCHOCTE BHKINOYA-
Tejiefl P OTKINYGHAM HEYHAJEHHHX K.3, (OpE HAJMYM¥ HA IHTA0-
max xoHuax Jummi I10-220 ¥B Bummovatese# cepzit BB mmz BBH, ko-
-TOpHE HEe MOTYT OHTH MOJODHH3NDOBAHH, JMCC He NOIBEpraJmch MOIEeDP-
HE3aIZHE C HEJbD NOBHIEHUA MX CHOCOCHOCTH OTKNUATE HEyIaJeHHHE
K.3.) B coorBercrBux ¢ ID9 (IIy9-76, l-2-58) m Hopvamm TexHONO-
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THYECKOTO IPOSKTHPOBAHAA NOXCTAHUZE B oxeMax puc.2,3,5 & 6
IIPeyCMOTPEHS TAKXS BOSMORHOCTH NEPENAYA OTKMNTANIErO CETHAMNR
He THTanmue KoHuy Jummit IT0~220 ¥B npm cpadaTHBaHMM SamET TDANHC-
" gopmaTopoB. B cxemax puc.l ¥ 4 NIPEXYCMOTDEHH De3ODBEHE KOHTAETH.
BEXOJHHX NDOMERYTOUHHX Defle, TO3BONANNUE, IDA HeOGXOTMMOCTH,
BHIOJHUTS Iepefayy OTRIDYANIEN0 CUTHANA N0 aHAJNOTHE C pnc.z 3
5xu 86,

llepenava o'rrunoqamero CHI'Haja MORET OCYMEeCTBAATHCH IO B.T.-
RaHaJly ¢ NOMOWBD amnaparypu AHKA-ABIA JmGo ¢ momomsm yOTpPOHCTEA.
IHepelaTd OTHIUANNEro CHTHAJA N0 Kadell CBASK H NOJXHA dm
O0GOCHOBaHA B KAXIOM KOHKDETHOM Clydae:

Bompocy NepejaYy OTHINYSRNEr0 CHTHAJZ C HOIOAB3CBAHHEEM All-
naparypu AHIA-ABIIA paccvoTpeHH B riase BTopofl.

1,I.1.9. B cxemax puc.I-6 npemycMoTpeHa BOZMOXHOCTH ocm-
HOBKE B.Y, NepeparTymka B.Y, - samuTH Jumm I10-220 B npm
IeficTBUM 3amuT TpaHcopmaTopa. B aTOM ciayvae IS OCTAHOBKE B’.'q‘.-
nepefiaTUMKa SAUUMTH JUHUM HCIOJB3YETCA OJMH M3 KOETAKTOB BHXON-"
HEX NPOMEXYTOUHHX Desle BallETH TpaHcopmaropa K3 IBYX KOHTQRTOB,.
TpegHasHaAYeHHEX A Nepeyavy OTKA0YAmMero CHIHaxa, .

I.I.I.I0. Cxemu pﬂc.I—G Temy AL IC ¢ nocroamm onepa—
TUBHHM TOKOM.

CrnemyeT OTMETHTH, YTO BHIDJHEHHEE 3amu mpaac@opua'rbpon Ha
ONepATHRBHOM NOCTOSHHOM ToKe Ha IIC ¢ yHpOmeHHHME CXOMBME SJeKTDH-
YECKMX COSTEHEHHI MORET OKAsaThCH HEOOXONMMEM B UeiiX foBme-
HAA S{PEKTUBHOCTE (YHKUMOHUDOBAHMSA pedlefiHOf SamETH B IONOM Ha
odBexTe, B NEPBYH OYepeIb, NPK HANMYMM CHOXHHX, B TOM WHCHS B~
COKOUSCTOTHHX, 3aUUT JVHEYE; NPHE YCTAHOBKE INOCTATOWYHO MOUHHX
TPaHC{OPIATOPOB, IDITAOIMX OTBETCTBEHHHX HNOTpeSETelell; HA ION~~
CTAHIMAX TPOMUIJMIEHHHX NPOINpHATHi; NMPE DEKOHCTPYKUME CYWECTBY-«
ONEX O0HEKTOB, HNMEOUAX SKKyMyJAATODHHe CaTaped, H T.X. lIpABOKeH~~
HHE CXeMH Taxxe MOTYT HDMHEMATBCHA 38 OCHOBY IDH paspado'rxe CXeM:
SaIUTH H2 BHIPAMICHHOM onepa-rrmaon TOKe,

1.1.2. DmhbepeHnyaibpan TOROBAA SamuTa

I.I.2.I. Cxemu puc.I # 4 pasw nug cxyuad, Korya- ,w@epen—
IIMAUIBHASA 3aNAT2 TPAHCHOPMATOPA BHIOMEAETCA B BANe ONHODD  ROMI- -
ZeKTA C HCHIONB30BaHMeM pede THIA JST-II. Cxemu IpumeHmNTCR!
ZUIA 3amuTH TpascfopMaTopop 0e3 DEARTOpoB B nemE HH, a raxas:.
I BalETH TPAHCJOPMATODOE C DEARTOPAME, €CJX IDE 3TOM oda‘cnsf-»



OP625-071

ax.I -9 -

wBaercs Tpedyemui VO MuHEMANLHHE KO3GIULEEHT YyBCTBATEIHHOC-
Tz (IY3-76, 2-2I; Ky >I,5 upm K.3. HA BHBOZAX TPAHCHODMA-
TOPOB MOWHOCTED MeHee 80 WB.A wm mpz E.3. 3a DeakTopoM, CO-
OTEETCTBEHHO ).

I.1.2.2, Cxemu puc.2 ¥ 5 yaHy Wia ciyvad, KOTA2 mg@epen—
IMaIbEAA SaETa TPAHCHOPMETOpE BHIOJHASTCA B BuNe UBYX KOMILICK-
70B ( ¢ ECmoJm30oBaHWeM pene Tuma L3T-II):

rpydoro - ¢ tg 5 gy Io,s > Iiyom 3

YyBCTBHE~ - ~
TEIBHOTO ~ C fc,s Z(0,5-0,7%)cHu Ic,a T 0,7 I,

Taxce BHIOJHEHHe NZHDEDEHLHANBHON SaMMTH MOXET NOTPElOBATHCH
Ha NOICTAHIWAX ¢ peakropara B penax HH sammjaenmoro Tpasciopma-
T0pa, KOrfa YyBCTBHTEJNBHOCTH KOMUIEKTa ¢ TOKOM ChaCaTHBAHMA,
GOJIBIIM Inom TpancHopMATOpa B AeiCTEywmEM (63 BHUEKKE BDEMEHH,
ofecleyMBaeTca IpA K.3. Ha BuBOogax HII rpascjopmaropa, HO He
oGecIeumBaeTCH NPE K.3. 34 DEAKTOpoM ( IPH K.3. HA BHBOJAX

W K; > I,5- naa tpancyopvaTopoR MOMHOCTED MeHee 80 1B.A
i I{‘7 > @ - Ius TpancjopMaTopos momHocTsw 80 MB.A m Goaee; mpm
K.3. 32 peaxpropom K, >  I,5).

I.I.2.4. Pese Tuna J3T-II MMeeT NPOMERYTOMWHHH HACHIARMUHACH
TPAHCHOPMETOD TOKA U OIHY TODMOBHYD OGMOTKY.

Cxevu pmc.I,2,4 M O NaHy Ui CJyyes OpUCOSNMHEHH: mu{jpeper-
IMATEHEOR 3aMTH K TpaHcopmMaropan TOKA C BTOPMYEHM TOKOM S5A,npH
HCOOJB30BAKEKH CO CTOPOHH BHCUWErD HANDMDIEHUS TDAE M )OPMATOPOB TO-
Ka C BTOPHUEHM TOXOM IA B 3amETe NOJIKHH MDUMEHATHCA DeJe THIA
A3T-II/3.

I.1.2.5. B cxemax puc.3 Z 6 3aum'a TPaHCHOPMATOPa OCYmecT-
BJIIETCA OIHIM KOMIUIEKTOM C HCIOJh30BAHMEM HOBOK IMijepeHImuasb—
Hoil samuTH TEODa I3T-2I, odiananmelt BHCOKO! TyBCTEUTEIHHOCTHD
(TOK cpadaTrBaHWA SAUMTH peryJupyercd B npezeiax 0,3 Inom -

0,7 Inom)' I3T-21 pag sammTH Tpancg{)opm'ropos IpAMEHAETCH B TeX.
clyuanx, KOT'Ha 3am@Ta, BHNOJHEHHad ¢ pete tuma JIBT-II, me ofec-
NeYMBAET MUEVMMAJILHHE KOSQIUWIMEHT UyBCTBETENBHOCTH, Tpedyemuil
3 (n.I.I1.2.2,) OpE K.3. HA BHBOJAX TPaHCIOpPMATORA,

3amura J3T-2I mveeT HesaBHCHMOE TODMOREHZE OT IBYX IDymn
TpaECcOpPMATOPOB TOKR; NDE HEOGXOmMMOCTE 006CHeYNTE TOPMOXEHES
OT Tpex rpymm TpaHcopmMaTopoB ToXka { B YACTHOCTE, IS SaMETH
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TPEXOOMOTOYHOTO TDPAHCHOPMATOPE C ABYCTODORHAM IMTAHEEM) HCHOIb-
3yeTcH HNpACTaBKA JONOJHATENRHOIC TOpMOXeEMA Tuna II-I,

SamETa BHUOJHEHA HAa BTOPEUHHI HOMARAJEHME TOR 5A; mjitcoe-
IpHeHMe K TpaEcHopMATOpAM TOKA C BTODAUEHM TOkOM IA oCymecTBAI-
eTcs Yepes aBTOTPAHCHODMATODH Toka Tuma AT-3I ( noBumanige ).
9T aBTOTPAHCHODMATODH, KAK E aBTOTpaiicfopmarops Tuma AT-S2
(nonmranm#e }, CIOMBSYRTCH TAKKe I BHPABHEBEHWA BTODHYHMX TO-
KOB B NOIAX LUDKyJIAITE BANETH, NOCKOJBKY B CAMOM PeJe IpejychHoT-
DEHO BCero MmecTh: OTBETBJEHK] B Hems padoueff ¥ YeTHEpe OTBETBJIE~
Huf B Oelld TODNO3HON! OONOTHE, 4TO MOXET 00eCIeuEmBATE TOJBKO Ipy-—
doe BHpDEBHEBAHUG.

I.I.2.6. B cxemax nag ,EBYXodwrom rpana;:opmaropon npia~
TO COGRIEIEH¥e TPEHCJOPMATODOB TORAE JAl)epeRmuaJbREON 3aliTH B
TPEYTOJLHEK H3 CTOPOHE BHCIHEIO HANDSAXKCGHAA ¥ B HENOJHYD 3Be3[y
Ha CTOpOHEe HASWEro HANDSKCHUH. _

Caemyer OTMETHTH, TTO HDE 3TOM B Clydae NBOMHHX 38MHRAHMI
Ha 3eMID Ha cTopoHe 6-I0 KB, ROTZA OXHO E3 MECT LOBPEXHEHEA Ha-
XOFUTCRE HA BHBOJAX TPAHCHODMATODA CO CTODOHH HESWENO HANDAXGHUS
(noBpexneda $o3a, Ha KOTOPO# HET TPAHCHOPMATODA TOKA), & BTODOS -
HampuMep, Ha JNfHM 6-I0 ¥B, marammefica OT NAHHOIO TPAHCHOPMRTO-
pa, HMDPEpEHIMATEHAS BamETa He NeficTByeT ¥ INOBDexNeHEe Syner

. JUKBUIMDOBATHCA 3aUNTOd Jumwz (B DANE CAyIaes ¢ meepmcoﬁ Bpe~
MOHE, UTO MOXHO CURTATEH HOTyCTEM:M). EC/M Ompo w3 MecT HOBpORIe-
HUA HAXOTATCHA B camoM TpaHcopmMaTope, TO NoBpexmneHme OyHeT JUK—
BEIEPOBATHCA IA30BOH 3auATofl, & B PANS CAyuaeR X mEjfepemma.s-
HOft, -

Tpunsroe s m@@epenuua.mﬂoﬁ 3aMUTH WCIOAHOHWS C JBYMI
pejie 00eCHeTURaeT Ty X6 UYBCTBHTEIBHOCTS K. 3aMHRAHEAM MEKIY XBy-
mA fasawv¥ Ha CcTOopoHe 6-I0 KB, UTO0 ¥ CXema C TPOMH Deie.

[pyt 3aMHKAHWTX MEKIY LBYMI Jasamy HA BHBONAX BHCIETO Haipa-
KeHHA TPAHCHOPMATODA UYBCTBUTEJNBHOCTD CXEMH MOXET OKA3ATHCHA CHU-
XEHHOt B JBa pasa N0 CPABHEHFM CO CXGMOf C TDeMA paue; 370, oxn-
HAKO, RaX NOPaBHI0, SBJAETCH HONYCTHMHM BCIASNCTEHS TOTO, HTO TOKM
XK.3, B PACCMATDUBAEMOM CIy4ae OCHIHO -BEJMKE.

I,1.2,7, B cxemax BiA TPOXOOMOTOUHHX TPARHCHOPMATOPOB IDE~
HATO COGJMHEHEE TDAHCHOPMATOPOB TORA MADDepeHIMAJBHOR SaMETH B
TDEYTONLHEK HA CTODOHAX BHCWErO X CPOJHOIO HANDARGHUR M B 8BE3-
Iy - HA CTOPOHE HESMETO HAIDAKGHMT. ‘

llpmiaroe mia muddeperiuasbHOf 3amMTH HCMOZHOHEE C TPEMT
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peJe ofecneumBaeT NOBHHEHMe TYBCTBUTEIBHOCTH X 3aMHKAHMAM MERIY
IByMs $a3aMi Ha CTOPOHAX OOGMOTOK C COeIZHOHHWEM E 3BE3Iy B DEkh~
Me ¢ OTCyTCTBMEM TMTEHES (WM ¢ M ¢ OETAHEEM) C DTO} CTOPOHH.

CxeMa C NByMA TDPABCHOPMATODAME TOKA HA CTOPOHE HH3MEI0 Ha-
UpAREHVA, yCTaHaBuBaeMu B (faszax A u C, He OpuHara, T.K. 00—
JaNaeT CAEINyINEM HeOCTaTKOM. Kak IOKasak ONHT SKCIUyaTalEy B
HCCHeNOBakuA TaK0ii CxeMd, B IEPEXOIHOM DEEUME BO3MOEHO Helpa-
BRJIbHOE CpadaTHBAHEE 33MATH BCACICTBME NPOTEXAHUA IBYXUOJAPHO-
TO TOXa HedaJaHca, NPOXOLANEro B Desie {asu B ¥ SBIM0NErocs pe-
ByJIBTATOM CYMVMIDOBAHIA TOROB HeGananca a3 A u C ( cm.JupexTuB—
BOe yKazaH#e dHeprocerhupoexTa & I5/I or I5.MJIS?I r.).

I.1.3. lazoBasg 3amnuTa

TasoBasg 3aummTa IpemyCMaTDUBAeTCA HA BCeX TpaHcdopharopax
(puc,I-6). Bamura BUNOJHEHA C BO3MOZHOCTHD IeDEBOJR MelicTBUS
OTKJINYANIETO KOHTAKTA HA CHTHAL, .

CxeMu BHIOJNHOHH B TPENNOJOXCHAM HAMNTMA B yeTpoiicrBe PIH
OTIEJBHOTO T'A30BOI'0 DEie.

B cxemax He mpemycmoTpeHa BO3MOXKHOCTE HEPEBOIA NEHCTBHA
OTKINIANNETO SJEGMEHTa IAa30BOTC pelie yerpoiicTsa PIH Ha cErsal,
TIOCKOJIbKY COTJIACHO YHasaHuAM lJmBBTexyupabieHma Mimrepro CCCP
TazoBHe peJie orcexa PIH joa¥EH meficTBOBATEH TOJBKO Ha OTHJIOUE-
mre ( cm.macemo I'TY Mmmssepro CCCP ke 8-8/7-I465 or 20.06.8Ir.).

I.I.4. MakcrvalbHHE TOKOBHE 3aQUUTH ¢ KOMOMHUDOBAHHHM
IyCKOM HAUDTRCHAS OT BHEIMWX MHOTOJASHHX K.3.

I.I.4.I. B cxemax puc.I-6 nji1 Pe36pBUDOBAHAA OCHOBHHX 3&8-
MAT TPAHCHODMATOPA M Pe3EpPBUPOBAHMA OTKJIUEHHA K.3. HA IMHAX
HE3METO HANDAKGHMA NPeNyCMOTPCHA MAKCHUMAIBHAA TOKOBAA BalluTa C
KOMSHHEDOB2HHHM IyCHOM HAIDAREHNUT, YCTaHAB/BAEMAA HA CTODOHE
BHCHEI'0 HATDAKCHUS .

Kpove Toro, B Cxemax Duc.2 ¥ 3-6 L7 OTKJOYEHHA K.3, HA
I¥HaX HASWNEr'0 HANPAKEHAS X 1A DEe3eDBHPOBAHMA OTKIOUEHHR K.3.
Ha BJieMeHTaX, NMPUCOSINVHOHHHX K 9THM MInHAM, HPENyCMOTPEHA MBK—
cEMaJIbHA TOKOBag 3adTa C KOMOEHMPOBaHHHM IyCKOM HalpaXeHHS
B Lel¥ KAXIOT'0 OTBETBJCHHUA K BHKMOYATENM0 HU3UWETO HATDSIRSHHSA
TDaHCHOPMATODA; & B CXeMe DHC.] - Takag Xe 3amETa B IeIH HU3-
mero HANPAKCSHUA TPAaHCHODMATODA.
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B cxewmax puc,I-3 jm DeSePRNDOBAHAA OTHJMREHWY K.3. HA -
HAX CPONHEro HalDAREHHT ¥ HA 3JIEMEHTAX, HPHCOGAVHEHHHX K STHM
HaM, OPeNyCMOTDEHA MAKCHMAJBHAH TOKOBAA SaNTa C KOMSHHEDOBAHN-
HuM IyCKOM HANpDAREHWA, IMTAEMAS OT TPaHCHODMATODOB TOKA, BCTHO-
SHHHX BO BTYJKE 35 KB TpaHCHODMATODA. '

I1.1.4.2, Ha gByxoOnorouwlnx TpaHcopmaropax I10-220/6-I0 KB
(puc.4-6) MAKCHMANBHAS TOKOBAS SaWMTa, YCTAHOBJCHHAS HA CTODOHE
BHCHET'O HANDAKEHHA, BHNOJHOHA C JBYMA PSAe TOKA, HDPHCOQNAHEHHH-
Mz K TparcHOpMATODaM TOKA, COGNMHEHHHM B TPEyrOJbHEK., Taxoe Br- .
NOJHEHAE SANETH NPENOTBPAliaeT HECEJEGKTHBHO® neficTsHe: ee HpE sa-
MHRAHMAX. HA 3ewm B cer: [I0-220 ¥B ( mig cuyyas, ROrja HefTpass
-TpaHc{opMaTopa 3asemiesa ). OIHAko IpK 3TOM, 0O CPABHEHHN CO Cly-
YaeM BIJIOYEHAA TPalCJOpPMATOPOB TOKA B 3BE3Ny M BHNONHEHMOM 3ald~ -
TH C TDEMA peye, UMSET MSCTO CHIEGHME YYBCTBATGNLHOCTE Ha IS%E X
SaMHKANAAM MEXNy IBYMA asamd Ha crTopoHe 6-10 xB. )

-CllegyeT Takxe OTMETHTH, ITO WYBCTBMTEASHOCTH DACCMATDHBAE-
MOl 38UMTH B OPMHATOM UCIOJHEHMH, Kak ¥ aMdepeHuHasnof SamerH
(n.I.1.2.6), Ipn saMuxaHuaX Mexy npyms fasame Ha cropone 1I0-
220 ¥B momeT oRa3aTHCA CHEXEHHOE B 2 pasa IO CpPaBHEHMD CO CXe-
Molt ¢ Tpems pe’ne; 9TO ONHAKC, KAR HPaBmio, NOTyCTEMO BCIGNCTBHE
TOro, UTO NDX BTOM TOKM K.3. OCHIHO BONZKH, '

I.I1.4.3. Ha TpexoSmoTowmux TpaHcfopmaTopax I1I0-220/35/6-
I0 ¥B ¢ mpycropomHMM muTapmeM (pHC.3) MAKCHMAJILEAR TOKOBaf 88-
MATA, YCTAHOBJSHHAA HA CTOPOHE BHCWETO HAINDAROHHA, BUIOJNHGHA C
TpeMA peJsie TOKS, MPUCOEIVHEHHHMA K TparcopmaropaMm TOKa, COONE-~
HEHHHM B 3Be3ly; TaK0e BHIOJHORAS NPAHATO B NeAAX NOBWUEHEA TyB-
CTBHTENBHOCTE K SaMHKAHAAM MemNy IByMs fasamz Ha CTODOHe HH3le-
TO HalpAMeHUH.

Ha TpexoSMOTOWHHX TpaHCHOPMATODAX C OJHOCTODORHAM IETAHEEM
co. cropony BH (puc.] ¥ 2) MaKCEMAUBHAR TOKOBAS Samura, yeTa-—
HOBJIGHHAS Ha oropome II0-220 XB, BumoJHeEa € TpeMA peje TOXa,
NPUCOSIMHEHEHME XK TPAHCHODMATODAM TOXE, COSNUREHHEM B TPEYTOJb-
HiX, B LeJIAX IPENOTBPAlieHER HOCEeJEKTUBHOTO jeficTBuA ee mDRE sa-
MHKOHASAX HA 3eMmo B cerx 1I0-220 ¥B ( mIa caydas, ROTTA nenrpa.n
TparciopMaTOpa 3aseMIeHa).

I1.1.4.4. Makcavassuas TOROBAS eamn'ra. JCTQHOBJCHHAR B NeIX
KaXIOT0 OTBETBNCHAR K BHIVNUATEND HE3WEr0 HANDARCHES, BHIOJHEAET-
¢ ¢ IBYMA pesie TOR3, NPUCOSNZHEHHHME R TpaHcfopMaropaM TOKa,
COeNZHEHHI B HEUOJHYD 3BE3LY. '
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Samyra ¢ nepeoil BHIEPEKOL BpeveHM JefCTByeT Ha OTRINICHNE
BHRJIOUATEJA HA3WEI0 HANDAREHUs, & CO BTOpOH - HA BUXONIHHS IPO-
MEeXyTOVHHE DpeJie 3alMTH TPaHCHopMATODa. ‘

I1.1.4.5. laxcHmaubHas TOKOBAS SaUMTA, YCTAHOBNEHHAA HA
CTODOHE CDEJHEro HANDAECHMT, BHIOJHEHA C NEyMZ pelie, UPACOEIH-
HEHHHMZ K TPAHCHODMATODEM TOX2, COSMMHEHHHM B HENOJHYD 3BEsfy.
3amura ¢ NepBOW BHOEPEKON BpeMeHm NeilCTByeT Ha DasieicHEe CeK-
i mm 35 XB, jallee - HA OTHOYeHNMe BuxiwdaTess 35 kB Tpamciop-
MATOpa, X 3aTEM - HA BHXOIHHE IDOMEXRYTOTHHE DeJie 3alUTH TPaHC-
dopmaTopa.

I.I1.4.6. lyckoRo# opraH HANPAREHAA COCTOUT I3 QUIBTD-~DENIs
HellpaweHus O0paTHOH NOCJISNOBATENHHOCTE TUna FHE-IN 7 MIImMaib-
HOTO peJie HANDAREHAA, BIIOYEHHOTO Ha MERIy(A3HOoe HANpAMEHNE
(cxenva mpemsoxeHa Iviocanepro_). Pasnvaraoiif KOHTAKRT JWILTD-peJe
HATIPAXCHEA OGPaTHO# NOCNEeNOBATENbHOCTH BRINYEH B _Telib - OGMOTHY
MPEHENMAJIBHOTO pelie BAUDARSHHA. YKA3aHHHM MOXKET NOCTMIATECH HOBH-
eHWe YYBCTBUTEJBHOCTY BAINTH K CHMMOTPUIHHM Ke3e |

llgratye NyCKOBOTO OPraHa HANDAECHUA SaUT, YCTAHOBJICHHHX
HA CTODHAY HHUSIETO ¥ CDEJHETO HAINDAREHUS, OCYHECTBIACTCH, CO-
OTBETCTBEHHO, OT: 'rpancqyopmamopOB Hanpsaxennd mmH 6-10 KB 2
35 xB.

IOycxosne OpPraHH HalDIKEHAA 3amm' YCTAHOBJIEHHHX HA CTOPO-
H&X HW3DETO ¥ CPeHero HalpAReHwi, NCIOAL3YNTCA Talkke B KaYeCT-
BE UYCKOBHX OPIaHOB 3aluTH, YCTAHOBJEHHOZ HA CTOPOHE BUCHETO
HANDAKeHUR; NOCHSHAA C BULEPRKOL BDEMEHH ,ue*“orBy’e'r Ha BHXOJ~
HHE NPOMEXYTOUHHE DEIe 3SalfTH 'rpancmpma'ropa.

I,I.5. Tom& 33UYTa HyJaenoi nocnegor:aTengocTn oT

SN0 1] Han

OrgocTyneHdYATas HeHanpaBJeRnad TOKOBAS 3arMTa HyJeBofl Io-
CYEIOBATEJHHOCTH OT 3aMHKAHNE HA 36MI0 YCTAHABJVBAETCHA HA CTO~-
pone Bucmero Hampaxenusa I1I0-220 KB TpexoOMOTOURHX TpaHCIHOpMATO-
poB ¢ mmramuem co cropoH BH z CH (puc.3) K npegnasHaueHa IS
De3epBUpOBaHyA OTKIOYCHUA 3aMHKAHEW HA 3eMK Ha Jumumt II0-
220 ¥B, a Taxwe 17 DO3EPBMPOBAHIA OCHOBHHX SallUT TpaHCcHopua—~
T0Dpa. )

Sampra BHOOJHEHA B IPENNOJORSHAM, JTO 0028 TPAHCHOPMATOPA
ma [IC Bcerza padoTapT C 3a3EMICHHOj HeiTpamn.

Sam®ra ¢ NepBOi BRISPEKOf BpENCHHE IefiCTBYET Ha OTKEOYEHHE
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Buxvmouarens II0-220 kB B nepeMmuTRe, €O BTOPOH - HE OTRINYSHGS

BHXOUATENE! BBOZOB CpeiEerc ¥ musmerc ( NOCJeNHee LpH HAMMJEK
CUHXDOHHHX IBHIaTeliel) Hanpsmenmii TpaHCHOpMATODR, C TpPeTHel -

Ha BHEXONHNE IPOMEXYTOUHHE pejle BamuTH Tpascopmaropa.

I.I.6. Naxcmwsprag TOXOBad 3anETa O NEDEIDPYIRK

MaxcEMaJIBHAA TOKOBAA 3aUTA OT NEPEIrPYSKE BHITOJHEHR € RC-
TIOJMB30BEHMEM TOKE OJHOYE (fasu H neﬁcrnye-r C BHRSpPEROHR Bpeuea:ﬂ
Ha CHTHAJ,

3ammuTa OT NEPEerpysRE NBYXOOGMOTOTHOTO 'npaac@opmmopa c
pacueenHo oSMoTROY AESWEro Eanpsxenus ( puc.4-6) BHmONHena
¢ KCHONB30BAHIEM IBYyX peJe, BRIDUEeHHHX Kaxuoe CO CTOPOEH 6-~-JOXB
Ha (asHui TOK YacT® o6MOTHKE, [IpH napauiebHOM COENHHEBYE dYacTel
pacenienHofi OSMOTKE HEBNETO HANDARGHHA PEN6 TORA SANATH OT Ne-
DPET'PY3KY JCTAHABIMBASTCA CO CTODOHH BHOMETO HATPAXSHEA TPAHC-
Jopvaropa.

Samura OT DEPEIDYSKE TPEXOSMOTOUHOTO Tpaxc@opma'ropa € o=
TanEeM ¢o ¢TopoH BH # CH (puc.3). BuOoJHEHA ¢ ECHOJHE30BAHESM
Tpex paie, yCTAHOBJIGHHHX CO CTOPOH BHCIEr'O, CpPeEero E EE3NEIO
Ranpareralt TparcopMaTOpa, B IPENNOJORGHMM, ITO BOSMOXHA Hepe-
298 MOITHOCTE CO CTODOHH CPEIHEI0 HAIDEAeHMA omonpeuemo Ha
CTOPOHH BHCWEI'® ¥ HE3WEro Hanpswenui,

B cxeme puc.I 7 2 TPEXOOMOTOYHOrO TPAHCHOPMATOPE C mmzn
eM co cTopoHH BH samura oT IEperpysKE yCTRHOBJEHA CO CTOPOHE
BHCUETO ¥ HMSWDEI0 HampameHwl.

Ing seumrd OT neperpyson TPEXYCMOTPEHO OXHO odmee peie
BPEMEHH,

I.1.7.

T.I.7.1. B cxemax puc.4-6 ODERyCMOTDPEHO ABTOMATRIGCKOS
JCRODEHHe MAKCHMAJIBHHX TOKOBHX SGNT, YCTAHOBJGHEHX H& OTBET-
BJUICHUAX K CEKOUAM IMH HE3LETO nanpsxemz. IpY BEJDYGHEE BHRID-
warenet 6~I0 KB TpanclopMaTODa.

B cxemax puc,I-3 IDPeIyCMOTDOHO &BTOMATHYECROS YCKODEHHS
SamZT NpE BIJDYCHEA BHKINUATJNel CTODOH CPEFHEre ¥ HESIOIO
HaNpAReHAf. ABTONATAIECKO YCKODEHEE BHIOJHEHO G BHUCPEROR
BPEMOHE I8 OTCTPOHKK OT CPOCKA NyCKOBOTO TORR XBErarTened Ea-

I‘pysn’o
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I.1,7.2, B rauecTBe BUXOFHEX NPONMEKYTOWHIN peje I&ILT
TPEHCHOPVATODPOB HCHOJBIYRTCA pete Tina Fil-22,

B cxemax IPEnyCMOTPEHO CaMCYISpsSUBaHAe BLXOMHLUX TpONERy-
TOYHHX pejie, ofecmedmBaiee EalexHuil myck JPO3 BuaumdYaTeld B
nepenvy9dKe ( IpU NpHMEEeHHH NEPelaTYM OTKIYANNero CHTH&IA TaKxe
# uyck YPU3 Ha DETAOmEX KOHIAX JMENY) IpH BOSMOKHHX KPATKOBDE-
MEHHHX 3aMHKARAAX KOHTAKTOB Ta30BOTO pajie, & Taixe 00ecneTaBan-—
nlee Eafewpoe OTIUICIeHNE OTISMUTENS B GeCTOROBYyD Nay3y Iocle OT-
KIOUEHES BHKWYATeNell TpaHcfopraropa X Ha METANMMX KOHLAX JEHMH.

ABTOMATTYECKOS CHATHE CAMOYISPRNEAHIA OCYHECTBIAETCS IDK
OTTYCK2HKE NONOSHATEIbHO TpemyCcroTpesHoro pede Tuma PI-252.

YKa3auH0€ pedie OCYLECTBJIRET Takke KOHTDOJE HAMINA Olepa-
THBHOTO HOCTOAHHOTO TOKA HA 32lUTe TPAHGHODMATODA.

Heo6xomz0 OTNMETETB, 4TO I/ OJeCHeueHWSA HAJEXHOTC OTKIX-
YeHHA BHEJOYATEJell TPaBCcHopMaTOpa NIpH KPATHOBPEMEHHHX 3aMuKa-

. ENAX KOHTAKTOB I'a3Ca0T0 peje He Tpedyercs CamoyIepEMBaHAe BH-
XOMIHX IPOMEEYTOUHKX pejie, IOCKOJBKY YIEDAMBAHNME OTKIIOYAnmero
CHTHAJ2 HDPEIyCHMOTPEHO B CXeMe YNpPAaBJCHUR BHKINTATEJSIMA.

B paccnvaTpZBaeMi CXeMaX B UEJAX HOBHUEHHS HANERHOCTH Bh-
DOJHEHO XYCJHMpPOBaH#e NEeiiCTERA BHXONHHX HDPOMEXYTOUHHX peJe Ha
OTRINYEHUE BHKMOTIATENA,

I1.1.7.3. Ha IIC co cxemams 9JIeKTPUYECKUX COCIMHEHEI Ha CTO-
poHe BH "MOCTHER C BuXJOUATENSM B nepemumée i1 omwm*r’e.mm B ne-
nsx TpascopvaTopoR” I YmBa 6J0KA JEHRA-TPEHCHODMATOP ¢ EeaBTo-
MATHYECKO# IIepeMHIKOil CO CTODOHH JMEHKA"™ B PEMOHTHOM pemume (mpm
BRIVUEHHO! PeMOETHOfi Nepemwuke Ha cropone BH) npy mamueum cum-
XPOEHHX NBUPATSNel, MMTAEMHX OT LMH HE3LOr0 HAUDAREHAA, 3aWATa
IBHHOTO TpancopwaTopa MeiiCTByeT Ha OTKMOYCHUS BHRIMYATENeH
B8B0ZOB HH BTOPOrc TpaHCHOPMATODA NOICTAHIAW, TeM MCRIOYAETCH
IOIIMTKA MeCTa NOBPERIEHMS OT CUHXDOHHHX IBHETATeNefl, IHTAEMHX
OT BTOPOTO TPAHCHOPMATOPA. IIpE 5TOM.IDENNOJATAETCA, UTO HEUoC~
DPEICTBEHHO He CUHXPOHHOM IBUTATEJNE YCTAHABJIUBAETCHA yCTPOHCTBO
3amuTH, JeiicTBywrmee Ha eT0 OTKADYEHUE IpK HCUES3HOBEHWH IHTAHUA.

I.1.7.4. llpz neficTBMM BHXOIHHX HDOMERYTOUHHX PeJe SauMTH
B cxeMax puc.I-3 mopaercsa curHaX Ha sanpeuenue AlB BuxmeaTens
cpepHero HaupmxeHMs Tpanchopmaropa, a B CIydYae OTKAa3a BHEIDUA-
relg 110-220 ¥B - ma myck JPOB.

I.I.7.5. B BHXOIHHX IeNnAX KARNO{ M3 samuT HPSXyCMOTDEHH
YKA3ATeJbHHE DeXe LJiA CRTHAIM3AIMM NEeJCTBEA STHX SamuT.
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B nensx ympomeEus IuA BCEX 3amMAT, BHNOJHGHHHX C IBYMA BH-
IODREAME BDEMEHE, NPENyCMOTPSHO XelcTBHe Ha BHXOZHHE IDOMERy-
TOUHHe DeJie 3auHTH TpaHcdopmaropa ¢ Goxbmeft BuEpPXKOE BpeMoHM
gepes oflee yKasaTeibHOS PeNe.

Yxasarensnue Delie IPeXyCMOTDEHH Tama B Ienax a.arommec—
ROTO YCKODOHUA,

I.1.7.6. Liax ymoGCTBa NpOBEPOR B HcnuTaEMl B mievax mujd-
{hepeHImANEHOY BAIETH Tpaxcq)opmropa HPeXyCMOTPEHH HCONTATONb~

Hue GJIOKY.

1.1.7.7. Hakmemru s Bmsenem SQMHETH ns PadoTH IpE HOHC-
MPABHOCTAX B MX HeAX OPeIyCMOTPeHH B memax imfepemmmanbHoft -
TOXOBOJ 3aATH, & TaK®e MAKCHMAJGHHX TOKOBHX 3aljMT ¢ IYCKOM

HaTDARCHEA .

I.2.I.I. Cxema jgna JIf NOHMEADNErQ TPEXOSMOTOYHOIO TDAHC-
JoprvaTopa II0-220/35/6-I0 B wmoummocTsn 25-63 MB.A, xorma Ba
cropore HH oTcyTcTByeT peaxrop. JUG0 MOXOT dn'rb JCTAHOBJNEH OJH-
HOWHUT DEAKTOD.

I1.2.1.2, Iudfepenimantias TOKOBAA BalUTA Tpaxc@opmmpa
BHIIOJEHEHa B BHIE OofHOro KoMuiekra ( peile KAWI, KAW2, KAW3)
C HCHOXL30BAHAEM peJie ¢ Topnoxenmem tmna JST-II, ¢ BrRIDIeHMEM
TODMOSHOi €ro OGMOTKE EA TOK CTOPOHH CpefHero manpaxennd. lpu
3TON NPENHOJATAETCH, IO OpE K.3. BO BCel sammaemo#t some,b
TOM YBCHE ¥ IDY K.3. 34 PEaKTopoM, ofecmeydBasTes Tpodyemult
Iy9~76 mos{iuimenT uyBcTBHTENSHOCTE (IV3-76, M-2-2I). '

CienyeT OTNETHTH, YTO B HOKOTODHX CJydadX B NNAX NOBHme-
HUA UyBCTBUTEJBHOCTH MOXOT NOTPECOBATHCS BRIDYEHAS TOPMOSHOM ’
OGMOTKE pele I[B'I'—II H8 CyMMy TOKOB CTODOH CDEIHEr0 X HE3NEIo
Hanpawennit. OfEaxo IpY TAXKOM BRIOYCHHR TOPMOSHOR 06MOTKE B
cly4yae K.3. Ha CTODOHE HH3WET0 HAIDARSHUA B DEEKEME C OTKID-
YeHHHM BHRIOUATENEM CTODOHH BHCUEIO BANDAREHUA TOPMOZCHES Oy
HeT odeHb MAJO, JUOO OyXeT OTCYTCTROBATH; YRAZAHHOS NPONCTAB-
JA6TCH JNONyCTHMHM BCJAGNCTEXE MAJOff BEPOATHOCTE TAKOTO DEXEMA,

B cBas¥ ¢ M3JIOXKCHHHM Ha JAHHOH CXeMe NpuBeReHH 2 napmnra

- IOFRJOYeHRs JHpTepeHIMANEHEX Delle,
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I.2.1.3, SafuTy OT BHEWHMX MHOTOJaSHHEX X.B3. BHIOJHEHH B
BULe TPeX KOMILIEKTOB MAKCHMAJIBHOK TOKOBOL 3aMUTH C KOMOKHUPO-
BaHHHM IIYCKOM HAIDAKEHHA, YCTAHOBJGHHHX HA CTOPOHAX BHONETO
(pesne KAI, KA2, KAZ uz KIR), cpemmero ( xoMmwiexT samyrTa AR #
pese KT3) z mmamero ( pene KA4, KAS, KT4 z KIS) manparesmit,

Perne Tora maxcmeBpHOR TOKOBOH 3alATH, YCTAHOBIGHHOU Ha .
CTODPOHE BHCIETO HANDSRSHNA, NHTAYTCH OT TPaHCHOPMATOPOB TOKA
TA3 zmm TA4, coenmHeHHHX B TPEYyTOJLHEK, YTO HEOOXOMUMO B IENEX
NPeNOTBpalleHNd E3JMIHUX CPadaTuBaHull IPH 3aMHKAHUAX HA 36MI0
B cerzm I1I10~220 KB, Bam@ra NpeIHA3HAYEHA NJA De3ePBUDPOBAHAL or-
wpuenn K.3. Ha NEHAX CpPENHEro ¥ HU3WEro Hanpawenull, a Takke
I8 Pe3EPBAPORAHVA OCHOBHEX BAlMT TPAHCTOPMATODA.

CienyeT OTMETHETH, YTO MAKCHMAJBHAA TOKOBAA 3amyuTa, YCTAHOB-
JIGHH&S HA CTOpOHE BHCUEIr0 HANUDMKeHUA, He BO BCEX CIYYAAX YyB-
CTBETENbHA K  K.3. 32 peakTopoM (Ku oxasmBaercs mememm I,2).
OmuAKO NPUMEHEHWE MAKCHMAJBHOE TOKOBO{ 3aiTH, YCTAHOBJICHHON
Ha CTODOHe BHCUWEr0 HANDAKEHUT, IPeNCTABIIeTCH HeJIecooGpasHLM,
NOCKOJILKY OHA -PEe3epBUpYyeT OTHIUEHEEe K.3. B Tparcfoprarope
(TReTEYN0 WIGI DOJHOCTED ), & B OTHOJBHHX DERMMBX MOXeT NeilcTBO-
PATh 7 NpH K.3. 38 PEAKTOPOM. ) '

MakcrmaIbHAR TOKOBAd 33HHTA, YCTAHOBJAGHHAA HA CTOPOHE
CPerHero HAIDAXEEUS, B LEJAX yBEIIYEHUA 3aumuaemoil 30HH MHTa~
OTCH 07 TPAHCHOPMATOPOB TOXa TA8, BCTDOELHHX BO BTYJIKE 5O KB
rpancopMaropa. 3allETa BHUOJHEHA C HCIOJB3OBAHZEM KOMILUIEKTA
samut AKT runa K3-I2. A ,

[lycko=0ji OpraH HANPA®EHHA 3alfUTH IETAeTCA 0T TPaHCHOPMRTO-
DA Hanpakenug I 35 1B,

C mepsofi BuIepsKO# BpemeHu samura mefictoyer ( vepes KOH-
TaxT 5-7 peiae KI3) Ha paspeyeEue cexumi mue 35 K3, co Bropoi
( uepez xoETaxT I9-3I pese Bpemenz KTI B yerpoiicrBe AKI) - Ha
oTHIYeHAEe BHRMWUATENR Q2 u ¢ Tpersei ( uepss xomraxT I5-22
peae Bpemenz KI1 B yerpoiicrBe ARl ) - H2 BHXOIHEE IPOMEXyTOYHLE
pene samwrH KL I - KL 6, lociemnee IperyCMOTPEHO IJIA OTHINIE- .
HEF NOBDPEXISHES B 30He MeXly TpancGopmaropavu roxa TA8, or Ko-
TOpHX HUT2ETCA 3aiHTa, ¥ BHImovareieM Q2.

" lakcuveJbHAS TOKOBAS 3aliMTa, yCTAHOBJEHHAH Ha cropoHe HH,
IATaeTcda OT TpaHcHopMaropoB Toka TA9; mpemHasHddena samgra A
OTRINYEHUA K.3, Bd UMEAX B VI DE36PBAPOBAHAA OTKINYEHEA K.S.
Ha 3NEMEBTA:., NPHECOCMIHEHHNX K DTIM WXEAM,
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IIycroBOj} OpraH HeNpsXeHHA SANETH IMTAETCA OT TDPAECHODPMATO-
DA HaUDAXeHUA cexuy mzy HH.

Samura pacmoJoxere B mrady KPY BuramuaTesad Bsoja HH o ¢
nepBofl BHNEDRKOE BPEMEHHE NeHCTBYST HA OTRANYCHES BHENYATENS
(3, & co BTOpO#t — Ha BUXOJHHE NPOMEKyTOUHHE DeJe (KL I-KLE).
TiocJenHee BHNOJIiGHO C HEJBD JEKBHIAIME K.3. B 30HE MeXIy BHK-
JouATeNeM BBOja Q3 H TpaHcfopMaropam# Toxa TAJ, a Tamke OTRIG~
weHIA K.3. HA CElUy WUNH HESWETO HAUDRKEHHA, CONDOBORIADNEIOCA
OTHA30M BHKJIOATENT,.

Ilpr oTRIWYCHHEH BHRIOUATENT BBOJA 03 IPON3BOMATCA HYCE €TI0
yorpoiicTBa AlB, ocymecrmiumemuf pene KLI3.

KomGmaupoBailine IyCHOBHE OPTaBH 3ailMT, YCTAHOBNGHHNX HA
croponax cpermero (KvZI, EvI, KL 9) ¥ mMsmero HaUpsxeHu#
(kvz 2, XV2, Xk I0), HECHOMB3YDTCA TAKKE B KAYECTBE HyCKOBHX
OPIaHOB MAKCJMAIBHOR TOKOBoR sammra KAI-XA3, ycranoBnennof Ha
cropore SH. Hociemuas melicTByeT HAa BHXOJHHE IPOMEXYyTOUHHE PEJS
sammry Tpancfopraropa Kb I -~ KL 6 ¢ BHEEDXKOR BpeMeHH, paBROL
BaudoJpmef ¥3 MOCJSIHAX BUNCPEEK BPEMEHH 3aUUT, YCTAHOBOHHHX
Ha CTOPOHAX CPEAHEro X HE3UEro HAIDAReHEM.

IIp# OTKIOYEGHIE BHEOYATENR (B KOHTAKT nycxonoro oprasa za-
mMTH, TATREMOli OT TPAHCHOPMATOPOR TOKA TA9, LYHTEDYeTCS KOHTAK-
"rom pele DOJOXEHER "BRMoYemo" Buwmdareas KOC3.3, wro Heobxomz-
MO IS JIEKBEJALUY JOBPEXNEHEA MEXNY BHRIDUATEAEM N mpanc@opm—-
TOPOM 'I‘OKa. \

Kpome Toro, xoEHTaKTaM# KQC3.2 ocymec'mmewcx BUBGJEHUO
uemz mycka sawury KAI-FAS or opraHa HaNpAReHNA IPY OTRIOYEHIH
BrRIovaTens Q3.

Togno 'Tak ®e OCYHECTBJACTCA MyHTAPOBANEE IyCROBOIO OPraHa .
Hanpmrenns samuty AKI ¥ BypeneHde Hemm mycka saupty KAI-KAD or
OpraHa HalpTXeHHd KOHTAKTAMI peJe NOJOREHHA "BRIMYcHO", COOT-
BETCTBEHHO, XQC2.3 ¥ KQC2.2 mpy OoTRMYeHEH Burmwiaread 35 xB Q2.

. Cxemolt mpemycMoTpeno peficrene samuTa KAI-KA3 Ges OycKOBOTO
OpraHs HANPSHEHWs, WYHTUPYeMOTO USIBD X3 DasMHKAKIX KOHTaKTOB
KQC2.I u KQC3.I, B pemumve oppobopanus TpancfiopMaTOpa HANDEXe-
nzew: ( momaBaevsM, HAMpUMEp, IPY BRMOYEHME Bykmuarent QI).

B cxeMe NPEIyCMOTPEHO aBTOMATHIECKOe YCHODEHEe HPH BRImYe-
HUY BHRJOUATENA MAKCUMAJBHHX TOKOBHX S8NHT, YCTAHOBJCHHHX HA
CTOPOHAX CpejHero ¥ Husliero HanpaxeHmit,

Yoxopenne BHIOJMHEHO C BHUGPAKOH BpememE pexe KIS mma KTS
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LIS NPEIOTBPAUICHNA JIOIHOTo IeiicTBUA 3ALET K3-3a GPOCKa IyCHO-
BHX TOKOB JBHI'GTEXSHOL Halpy3Kd.

I1.2.1.4. ToxoBas samyTa EyJAERO NOCIELOBATETLHOCTH OT 3aMi-
ran#ff Ha seMm Ba cropoHe II0-220 KB, ywartusas OTCyTCTHUE IMTa-
HIA CO CTOpPOHH CDEIHEr0 HANDIKEHHI, B CXeMe He IPeRyCMOTDEHA,

1.2.1.5, Saumra OT NIeperpys3x! ycraxoBaena CO CTOPOHH BLC-
LeTo ¥ HY3Wero HANpsxenxil ¥ BWIIOJHSHA C DoMoNBD peae Tora KAG
¥ ¥A7 m pesie BpemeHE KIC. _

I.2.1.6. lpr meficTBUN DUXOTHHX IPOMEXyTOWHIX pelie MONAeTCs
curten Ha sampenesne AID Diprouareas 35 kB Q2.

Canpaiemme AT pursmvaredad 1I10-220 15 QI B cxeue He Ipenyc-
MOTDEHO ¢ Lembi 0JecHayeHIyT BOSMOEHOCTH ero BIUIOUEHIA HOCJE OT-
RIoUenns ormemrens QR I 1 Ten cawmins BOCCTAHOBJASHWA TPAaH3NUTE IO
JLTLATN I.!.O-;WO K. '

I.2.1.7. B mem! mycra BUXOIHHX DeJieé OT T'asoBOi 3auHTH Tpe-
IyCLOTPEE KOHTAXT DeNe TOJOMEHMs “BEOYEHO" OTIeJmTesd (:{QCI).
| YTO HEOSXOIANO U CHATHMA OTIUIOYAKNIETO CUTHAJA TOCIe OTHIIOUEHTLT
TpaHCcHopMATODA, KOTIA KOHTAKT T230BOT'O pelie IPONOJIXAeT OCTaraTb-
CH 3aMEHYTHM B TEUEHZE HEKOTODPOTO BDEMSHH. JTUM 00ecleTUBaeTca
yeneinoe AIB BHRNUATENd € IMT0HETO KOHNA JIMHMM NOCHe OTHmYe-
HIlf OTIEJINTENA,

I.2.1.8. B cxeme BHIOJHCHO CaMOYILSPRUBAHME BHXOIHHX IpONE-
syrowmux peae KW I - KL6, HeoGxomamMoe, TIOMIMO HANEKHOTO IyCKa
YPOB Ea IMTanNeM KOHIE JVEWM IpY KPATKOEDEMEHHNX 3&MHHANMAK
KORTAKTOB T'a30BOT0 Delle, A OCSCIeYcHUA EaZeRHOTO OTKM0YEHHA
OTHENUTENH, KOTOPOe NPOMCXO/MT B GECTONOBYR Iaysy HOCIe OTRJII-~
9eHUA BuRImIaTesefl TpaHCHOPMATODA ¥ HE IMTAMUX KOHLAEX JMHF.
Ilyck cxemu OTRNTEHHA OTIOJIITEJNS ocymecmmzewcz BHXOIEHMI peJe
‘BaNUTI TPAHCHODMATI DA,

B macrosuee BpeMi B KaUeCTBe TUIOBOTO peuemm npxmmo ocy-
IeCTBJATE CHATHE CAMOYNEDEMBAHUS BUXOIHHX DeJie depe3 3aJaHHoe
BpeMA 1P OTHyCKamuu pede KL 7 mums Fl-252, HODMAJBHO H8XORI-
IeToca INOJl HaNpskesueM. OJHAKO B pacCMATDEBAaeMOfl cxeMe 3TOTo
BPEMEHM MOXET OKA3ATBHCH HEIOCTATOMHO IYVIA HANLCKHOTO OTKINIEHHS
ormesmarens ( HOCKOJNBKY K MOMEHTY BOBHUKHOBeHHNA CEcTOROBOH may-
38 pese KL 7 mo¥eT BepHyTHCH). B CBASK C 9THM LA CHATHA CaMO-~
YISPKEBAHAS MCHOJB3YeTCA Takxe KOHTaRT KQCI ormemvrens, mpepyc-
MOTDEHHH] B IeNn NomBemeHuf "+" K KOHTAKTaM rasoBoil samyTH.
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Pexne Ki 7 curmanmsmpyer o HEeRCADABHOCTR neneff oeparEREOIO
TOKE. ‘ ’

I.2.1.9. Cxema pasa g CAyvad, ROINA OTEADYCHEE: HOBDE™-
ZIeHEa B Tpascfopuarope oéymecrmercn np#t gelCTBAE ero SamEY
Ha BRIANYEHHE KOPOTKOSAMHKATENH, YTO BHSHBAeT cpadarTHBagEe 38—
ORT ¥ OTKADYCHME BHEANSATEnEH naranmex axsxt IT0220 RE & Dpos-
THEBONOROXHHX CTOPOH.

B cxeme DmpenycMOTDeHH DeBePBEHE KOHTARTH BHXORHOID: IPOMEs
FyTOuHOro pese Kb 6 B Hamnagke SX8- §'XIT, mossonapimse IpE
ESOGXONEMOCTH MCUOIB3OBATE HX AAA HEDEJAYR OPKADYANNErD: CHIHa~
Z8 Ha OETapnEe KOHDM Jmawid I110-220 kB (n.I.I.I1.8 ®:ruasa BTO-
pas) WAM N7 OCTHOBRE B,Y.HEPEZATUMEA' B.Y. SAmETH JemEl II0-
220 B .(n.I.I.1.9).

1.2.1.I0. B cxeMe DpeAyCMOTPEHO OTRINYCHNE BHRADRATEAN:
Q3 Broporo TpaHcopMaropa NORCTAHUEA OPH HAANGEN B COCTAESS e
TPYSKHE CHHXDOHHHX gBHMratencl. OTRADYCHES STOINO BHEADNATENT NS~
OCXONEMO JJIA JVKBANANUE HOONNNPKE MECTA K.8, B PEMORTHHX' DERE-
max (sagpumep, NpM BRADYEHHOHR . pEMOHTHOR HepeMuYKe HR CTODDHNG
110220 %B). B yxasasHNX pexuuax NEPCOHANOM BEADVAGTCH BBAANKA
SX6 B Uenu OCMOTEE OpOMEeRyTOuHOro pese Kk II, EKOHTARTaME RO~
roporo ( 3-4 ) BBOEMTCA HeDb OTKADNEHH] BHRINYATENZ BYOPOID
TparcHopMATODA . :

1.2.I.1I. lpexycmorpedsne B cxeme peme Toxa KAS, Kad w.
peas nanpaxerma KV 3, KV 4 ¥cnonssynrcs B cXBMe OTKIDYCHES
OTHENUTeNA, '

I.2.2, Opus QIbHAS CXema eitHo#t 3 H_1IO,
TPeX00MOTOSHOrO TpaKcqopmaropa II10- 6-10 KB ¢.
co_cropony Bi. Bapwasr 2, (pmc.2). ‘ : '

I.2.2.1. Cxema fasa LA HOHAEARNEIO TDEXOCMOTORHOITG )
rpanchopuaropa I10-220/35/6-10 KB MOWHOCTED NOpEIRa:40. MBSAL.
¥ BHlle UpM HNWUEE HQ CTODOHE HESHEro HalpAXeHWH<ONBOeHHOTD
peakTopa E MOZeT OHThH MCINOABSOBAH NAIA TPAHCHOPMATODPSECK Ofihs-
HOUHHME DEAKTOpaml, . '

1.2.2.2.]mppepeHuEaisEan TOKOBA 3AMETA TPAHEHIPDATODA.
BHNOAREHA B_BANE IBYX KOMONEKTOB C ECROXB3OBAHEEM: DEAE  C 'TOp-
moxernmem tzna J3T-I1, ¢ BRIDIEHHmEM TODNMOSHOR OCMOTREIRARIOIOL.
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KOMIJIEKTa Ha TOK CTODOHH CPEJHEro HaNDAKCHHA. LpZ 5TOM LKpemmo-
Jara€Tc, YTO B Clyyae BHNONHEHHT SAWLATH B BHAE OZHOTO KOMO-
aexra (KAW I, AW 2, KAW 3), oGecusumpaerca Tpelyeman LY3~76
YyBCTBUTENBHOCTH K K.3. Hd BHBONAX TPAHCLORMATOpa, HO HE 06EC~
neymBaercAd Tpedyemas UYBCTBETEABHOCTE K K.3. 34 DPEAKTODOM. B
CBHSH C 3TN BHIOLHAETCH BTOPOR ~ UYBCTBHUTEABHLM - KOMILICKT
(AW 4, KaW 5, AaW 6) ¢ Toxom cpadaTuBaus Ic,3 = 0,75 LHon
¥ ¢ BpeMeHeM CcpaCaTHBaHKA te,s = (0,5-0,75)C. °

QyBCTBUTENbHEE KOMILIEKT B pAfe CiayvaeB NpejCcTaBideT CO-
GOff enUMHCTBEEHYD 3aijATy pPeaKTopa, NOCKONBKY MaKCHMAILHAA TO-
KOBas 3aurTa, yCTaHOBIEHHAs HA CTOPOHE BHCLEIO HanpAmeHHd
Tpancfopuaropa (cu.Huze I.1.2.2.3), lOXET OK&3aThCA HEUYBCT-
BUTENBHOY K K.3. 3a peaxtTopoM, Taxoe pelleHWe B COOTBETCTBHK
¢ [IVe-76 agBafeTca NOOYCTHEMHM.

YyBCTBETENBHNY KOMIUIEKT HE CJAeILyeT DACCMATDABATE KAk OCy~-
mecTRAROLAA TOJHOLEHHOE DEe3EepBUPOBAHME I'DYOOr0O KOMILIEKTa, IO~
CKOJIBKY o0a mdenT ofuue uend, I'pyOHil M YyBCTBRTSABHHZ KomMO-
JEKTH NPEeNCTaBIART COCOR NPaKTUYECKHM ORHY IByXCTyHeHUYarylo
IEpepeHIAANBHYD SAUKTY .

CirenyeT yUMTHBATHE, YTO B HEKOTODHX CJAyYadX B HEAAX HOBH-—
meHUs A YyBCTBUTENHLHOCTH MORET DOTPeCOBaThCA BHAKWYEHHE TODMO3-~
O} ofiworrE J3T-II Ha CyMMy TOKOB CTOPOH CpeRHEro & HHSNEIO
HanpAxeHm# B COOTBETCTBUZ C pHUC.2,6. OnHAKO DPH TaxOM BKIANYE—
HMH TODMO3HOH OCMOTKE B CIyd9ae X.3. HA CTODOHE HU3NETO Halpa-
ECHEA B DERUME C OTKINYEHHOA OOMOTKOI BHCHEro HaNpaRelHMs TOp~
MOReHZE OyIeT OdeHBb Malo, JMGO OYNEeT OTCYTCTBOBATH; YKABaHHOE
ppencTaBaHeTCA MONYCTZHM BCJIENCTBAE MAaJOH BEPOATHOCTH TaKOIo
peEmMa. B cBA3Y C HM3JOXEHHHM HA CXEMe DHC.2,0 NpuBeleHH 3 Ba-
pUaHTa NONKIDYEHNS Ju(XpePeHIMaNbENX pelie: C BRANYEENEM TODMO3-~
HOJf OGMOTKH KAXIOT'O KOMILIEKTa Ha TOK cropoE CH; c BHinueHHEeM
TOPMO3HO} OGMOTKI T'LyCOro KOMILIEKTA Ha TOK cTepoHH CH, a
YyBCTBHTEJHHOTO KOMIJieKTa Ha cymmy TokoB cropod CH x HH; c.
BRIDYEHZEM TOPMOSHON COMOTKM KARIOI'O KOMIUIEKTa Ha CYMMy TOKOB
cropon CH = HH. ‘

I.2.2.3. 3amuTH OT BHELHAX MHOIOPABHHX K.3. BHIOOJHEHH B
BEE YETHDPEX KOMILIEKTOB MaKCHMANLHOJA TOKOBOX SaMBTH ¢ KOMOH~-
HEPOBAHENM OyCKOM HANDPAREHWd, YCTARHOBJIEGHHHX, COOTBETCTBEHHO,
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Ha CTOpOHAX BHcmero (pexe KAI, KA2, KA3, KT3), cpexmHero (Komm-
JekT sammTs AKI) 7 H& orpermiesuax K I ¥ [ CerCMAM muH HEamere
(pene KA4, KAS, KT5, KT6 m KA6, KA7, KTI7, KT8) manpamesxuft.
MarcmvanpHHe TOKOBHE B&MTH, yCTaHOBIeHHHe HE cropodax BH m CH,
BUOOJIHEHH AHAJIOTHYHO DpHBEJESHHHM Ha pme. I (cm n.I.2.1, 3 ongca~
Hns cxemu puc.l).

MarcEMasbHNE TOKOBHE SalMTH, ycramsnenme Ea OTBETBIEHK-
Ax K I # I cexlgAv DHR HUSMEDO HANpAKEHWA ¥ OAT4EMHE, COOTBET-
CTBEiHO, OT Tpancpopmaropos Toka TAS m TAIQ, npenHasHaveBH LS
OTKINYEHMA K.S. HA MEHAX HUSNEro HalpaxeHAA ¥ g pesepBHpoBa~
HYA OTHIWYeHn K.3. HA SAeMeHTaX, NPECOENEHCHANX K STHM HNHAM.

IlycKOBHE OpraHH HANDAXEHHEA 3aMMT OMTAUTCA, COOTBOTCTBSHHO,
OT Tpasc@opMATOPOB aampmxem I g I cexumit mEH HEBEEr0 HANDAXE—
HuA,

Sampry pacnojoxeHd B mrajax KPY swxnpvaresell BBONOB HE3—
flero HaNDARGHWR B C Oepeoft BHEepmxof BpemeRE neicTeynT He OTH-
JYeHNe BHRAKYaTeas oTBeTRIcHEA (Q3, Q4), a co BTOpOR - HA BH-
xoznHue mpomeryrounne peae (KWI -~ Kw6). Hocsensee BHOOXHEHO C
LeABD AMKBUNALME K.3. B 30HE MEXNy BNRANYATE]EM OTBETRICHEA
(G3 wm 64) ® Tpancfopuaropamu Toxa (TA9 #nm TAIO), a Tarme
OTKANYEHASA K.3. HA CEKIME NME HESNEro HANDAXEHHA, CONPOBOXAa-
DUEroCA OTKAa30M BHKADYATENA.

lpy OTKADYEHWN BHKJIKYATENS oTBeTAIGHEA 3 (Q4) mpomsmoimT-
cA Oyck ero ycrpoicrsa AllB, ocymecraasemuit pexe ‘Kb 14 (Kb 15).

KoMOmERpOBaHHENE HYCKOBHE OPr'aHH HAOPARCHUT ST, yc'na-
HOBJIEHHHX Ha OTBeTBNEHHAX K I ¥ II ceRLMAM MuH HESMEro HalpAxe=—
ma (KVZ 2, Kv.2, KWI0 z KvZ 3, Kv3, KL II) n na cropose
cpeniero Hanpmgerma (KVZ I, KV'I, KL9), mcnoassynrcs Takxe B
KavecTBe IyCKOBHX OpI'aHOB MakcmMajbHO# TOKOBOX samurdH KAI-KA3,
JCTAHOBNEHHON Ha CTOpOHE BHCWNErO HanpameHms. Locxepmgad meicr-
ByeT Ha BHXOLHHE IDOMERYTOYHHE Deje saimTs -TpaHcfopuaTopa Kl I-
KL 6 c Bumepxxolf BpeMeHM, paBHOR HauGoabmel WS NOCASNHEX BHEEp=
EEK BpDEMEHH 3aumT, yc'raaomeaaux Ha' c'ropoaax BE3MEr0 ¥ CpemHe=
ro panpamenuii.

Ipy OTKADYEHHH BHRIDUATENS Q3 maz Q4 KOHTAKT COOTBETCTEY- .
DIero NyCKOBONO OpraHa BaidTH, OATaeMoff OT TpaHCHOpMAaTOpOB TO-
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Ea TAS mnu TALO, DYHTEDyeTCs KCETAXTOB peje NCACASHUA "BUANYE—
HO" BurxpyarTeas KQU3.5 maz KQU4.3, YTO HEOOXOLMKO A JAMKEEZALUM
HOOBPexIeHAA MeRIy BHKIOYaTENeM ¥ TpaHCc)OpaTOopoM TOKA.

Kpowe Toro, xoHraxrany KQC3.< manm KQC4.2 ocyuecTBifRICA
BHBEEHME Hen¥ nycka sauuTd KAI-{43 OT COOTBETCTBYOWEIO oprana
HanpAReHW: OPM OTKADYEHHY BHKIOYATEA? Q3 minm Q4. '

Touso Takze OCyLeCTBAAGTCA WyHTHpCSAHME IyCKOBOTO Opraxa
HanpaxeHnsa sameT: AKI I BuBeZeHNMe LeNk NycKa 3asmTa {al-443
OT OpraHa HaLDMECHUA KOHTAKTanH Dese NONOxeHns "BKuoyedo",

© COOTBETCTBEHHC, HQUZ2.3..4 KQURZ.2 PN OTHAOYEHMY BHIADYATENR
35 KB Q2.

Cxenoi NpemyCcMOTpPeHo jelicTBye 3aunti XAL-itA3 6e3 HyckoBO-
IO oprada HaOpaxe: s, HyHTUDySiOTO LENbD U3 DA3MHKAOUEX KOHTaK-
roB KQC2.I, K@3.I m XQU4.I, B pemmie ONPOGOBAHMA TPAHCOPHA—
TOpa HAODPAREHMEN. '

I.2.2.4. ToxoBas samura HyJAeBOI HOCJIENOBATEABHOCTH OT
SaNHKAHUT He 3EMIN Ha CTOPOHE I10-220 KB, yuATHBag OTCYTCTBHE
ORTAHHA CO CTOPOHH CPENHEr0 RanpAneHWd, B CXEME He [pelyCcMOT—
peHa.

I1.2.2.5. 3amTa OT NEeperpysKu yCTAHOBAEHG CO CTODOHH BHC-
mero 7 HM3Ler'0 HanpaReHull ¥ BuOOJHEHA C IOMOLBD pere Toxa KAS
Z XA9 m pexac spemenu KT9.

Pene TOxa XAS BRIDYEHO HA CyMMy TOKOB TPAHCHOPMATOPOB
TOKS Ha OTBETBICHMAX K CeXmumaAM mud 6-~-L0 KB.

I.2.2.6. B cxese OpefyCMOTPEHO &BTOMATHYECKOE YCKOpEHEe
OpY BRANYEHZNY BHEJIOUATENS MEKCUMAJLHHX TOKOBHX 3amyT, yCT&aHOB-
JIEHHHX Ha oTBeTBIeHusAX K I # II cexuuaM NMH HH3MErO X H& CTOpPO-
HE cpejHero Hanpaxepui#. IIyCcK yCKOpeHNA OCYMESCTRIAETCA KOHTAK-—
TanE peJe noaoxeHms "oTkaodeHo" KQP3 (K@T4) mim KQT2 BuKINYa-
reyeft Q3 (Q4) mim Q2.

ycﬁopeane BHIOOAHEHO C BHIEepKKoi Bpemenw pede KT6 (KT8) mum
KT4 pis npenoTBpailleHHA JORHOIO AEHCTBHA 3audT U3-3a GpOCKa Hyc-
KOBHX TOKOB jBHrareseil Harpysku.

I.2.2.7. llpu peficTBUM BHXOEHHX NPOMERYTOYHHX peje NojaeT-
cA cursan Ha sanpemenye AlB BHrangarens 35 xB Q2.
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Sanpemenre AB BHrapuareas II0-220xB QI B cxeme Ha npe~
LyCMOTDEHO C IeNbD OGecHedeHEs BOBMOEHOCTZ €r0 BRIDYEHES Iocne
OTHINYEHAA OTAenuTend QRI M TeM caMuM BOCCTQHOBIEHEA TPAHSETA
no jummam II0-220 KB.

I.2.2.8. B meny nycka BHXONHNX peJe Or rasoBoft SamETH
OpPEeNyCMOTPSE KOHTAKT DeXe IONORCHET "BEADYEHO" OTNEeAXTeXs
(KQCI), uTO HEOOXONEMO WIS CHATHA OTKAUSADIUErO CHTHAIA HOCHO
OTKIDYEHAA TPAHCHOPMATOPR, KOINA KOHTAKT Ia30BOr0 pexxe nponon-
EeT 0CTABATLCA 3AMKHYTHM B TEUSHHE HEKOTODOT'O BDOMEHE. DTHM
obecneuyBaeTcs ycnemsoe AllB BHKNDYATENS C NHTADNErO KOHUA JHEEE
HoCHe OTHANYSHUA OTRENHTENA. '

1.2.2.9. B cxemve BHIOONHEHO cauoynebsnaaue’nsxonanx opoue-
RyTOYHEX pese Kb I-KW 6, CavoynepsuBaHEe BHXOZEHX Deje BHUOJHE-
HO NONOGHO LpZEBEXEHHOMY Ha- ,pzc.I (cu.n.I 2.1.8 onmcanma cxemu
pEO.I). !

1.2.2.10. Cxena JaHa s c.wva.a. ROrza onmmeane .nonpex—
Nenus B TpaHcopMaTope OCYyWeCTEBAAETCA NpPH NelicTBAR ero Samer
Ha BRANYEHNE KODOTKOSAMHKATSNA, YTO BHSHBAET cpada'r'ksanxe sampT
¥ OTHJIDYEHWE BHRANYATENCH NRTANWEX JHEMH IIO—220 KB ¢ DpoTEBO-
MNOJORHNX cropoa.

B cXeMe NpeXLyCMOTDEHE TaKEe BOSMORHOCTH Iepefiaye OTRIDIaD-
Wero CHrHaia Ha OMTanmue KOHUN Junui I110-220 xB mpm cpadaTaBa-
HUM 330MT TpaHcjopMaropa. llepenava OTHANYADMEro CEPHANS XOAXKHA
~ OHTH OGOCHOBGHE B RAKEOM KOHKPETHOM CRydae (cu.n.Ll 1.8,

Jns Depepads OTKIDYANNErO CHPHANE B. exewe’ peRycMOTPesH
KOHTaKTH I-3, 2-4, 7-9 # 8-I0 BHXORHOIO BPOMEXYTOUHOrO pexe
KL 6 m Haknamks S XI0-SXI3. Kourakrd I-3 ¥ 2-4 pexe KL 6 mc-
DONB3YRTCA LAA Oepefedd OTKADYANMero ORIHANA HA OTRADYEHME JM-.
Anx I (HOGHENOB,CMEHA XBYX CEIHANOB); EOHTaKTH 7-9 ¥ 8-I0 mag -
feperavy OTRANIANMEI0 CErHANS HA OTRAKYEHZe ARHEE 2 B DEMOHTEHX
pexumax Ha cropoRe II10~-22vV KB (ou.raxxe puc.7? ¥ 8). 9T Xe EoH-
TEKTH MOTYT ONTH NDE HEOOXOMEMOGTE MCHOABSOBAHH JUR OCTAEOBKX
B.9.0epefaTirra B.4.SamETH JAEHEME [10-220 xB (n.I I.I.S).

I1.2.2.11. Ipn Hanmqum OMDOHBHX manrarezzen B cxeue npeny-
cuorpeao o-r:umqeane BurapyaTenel Q3 E Q4 BTOpOro TpaECHOpMATODA
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HONCTEHIME, YTO HEOGXONUMO MAA ANKBUNALAF HOXNIATKE MECT2 K.3.
B DEMOHTHHX Dexuvax (HaOpuMep, DeMOHT BRIUmuarend QI, BraDua—
©TCA DeMOHTHAA NepeMBiYKa Ha cropoHe II0~220 xB). B ykasasHux
peRAMAX NeDPCOHAJOM BRANYASTCA Haknanka $X8 B Hen® OGMOTKE
npomexyrogHoro peae Ki I2, xoHraxrampg Koroporo ( 5-6, 7-8)
BBOXATCA IHENE OTKANYEHHS YKABaHHHX BHKJINYATENEH BTOPOTO TPaH-
chopmaropa.

I.2.2.1I2. lpemycnoTpeHHNE B cXeMe peae Toxa KAIO, KAII u
pexe HanpameH#ms KV 4, KV 5 McHnons3ywTCA B CXeMe OTKJINYESHHA OT—
HEANTENH .

I.2.3. [ppHumowaarsas cxema pesefiHoft saumTH nonmmger
TPEXOCGMOTOUHOrQ TpaHcpopmaropa 110-2 20435(6 -I0 X8 ¢ _OuTaHMeM
co cropon BH u CH (puzc.3)

I,2.3.1. Cxema pasa HAA NOHARADUETO TPEXOGMOTOYHOI'O TPaHC-
gopmaTopa I10-220/35/6-I0 KB MOUHOCTHN, KaK OpaBwio, He MEHee
63 MB.A ¥ Bume npE Hanuyzy Ha cTopoxe HH chrBoeRHOre peaxTopa
¥ MOEET MCNOIBL30BATECA IJIA TPAHCHODMATODOBR ¢ OXMHOYHHMA Deak-—
TOpanH.

I.2.3.2. Jle{fepennuanpHas 3auura TpaHcjopMaropa A menel
CTOPOHH HU3MEro HanpakeHnA (BRJINYAA COBOGHKHI peakTop) ocy-
mecTrigeTcs saumrod Tuna 43T-21 (AKWI)

TopMmogeHEE B 3auATe ocsecneunBaeTca TOKAME OT Tpex Ipynn
TpaHcgopvmaropos Toxa (TA3 mmu TA4, TA8, TATIO-TAII) ¢ npmMeHe-
HEEM NPECTABKA NONOAHLTENBHOI'O TOPMOESHMA.

Cxema BHIOOJHEHA B OPELIOKEHME, YTO IJf BHPABHUBAHUSL
BTODEYHNX TOKOB B LENAX LMPKYJAIME SUXTH HEOCXOLUMO IpHMEHEe-
gHe aBroTpaHcgopmaropop Toxa (TL I-Tk 9) Ha BCeX TpexX CTOpOHaX
TparchopuaTopa. -

Ipucoenndenne nenei Toxa K 3axumaM AXW L BHOOJHEHO YCAOB—
HO ¥ ONpEJeJfeTCA pacHeTOM B KOHKDETHOM CIydae.

1.2.3.3. Bam#TH OT BHEMRUX MHOTOPASHHX K.3. BWIOJHEHH B
BEZE YETHPEX KOMIUIEKTOB MAXCHMAJBHON TOKOBOJ SaUMTH € KOMGU-~
HNPOBaHHHM OYCKOM HARNDAECHNA, yCTARHOBNEHHWX HA CTOpOHaX BHC—
mero, CpejEero ¥ Ha CTBeTRICHEAX K I u [ CexiMAM HMH HM3EEro
Hanpaxesmi.
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MakcmmanrHas TOKOBas 3aulTa, YCTAHOBUCHHAS HA CTOpOHE
BHCUET'0 HANDIKEHAS, COAEpHT TpH pexe rora (KAL,s KA2, KA3),
NMTaNAMECA OT TpaHcjopMaTopoB Toka TAS mam TA4, coeamHEHHEX
B 3BE3LY; TAKOE BHOOJHERHE NPKHATO B NEAAX KOBNNEHR YyBET—

BUTEJIBHOCTE K SaMHKOHHAM MEXNY NBYMA (asaMB S& CIOPOH® HH9-—
@ero HaNnpAKeHMs. - :

MarcuvanbHag TOKOBAR 3aUMTR, YCTAHORISBRKER:HA CTOPONS®
CpefHero HanpAxeHEA, COXGPRHT ROMILIEKT SamuTH.XBKI) g peae
Bpemesn (KT3); saumrH, YCTAHOBAGHHHE HA OTBeTRbsmwix K I X
O cexumsm mmH 6-I0 gB - pese Toka (KA4, KAS KASLRA7) u pe-
ane Bpemenm (KT4, KI5, KT6, KT7). °

B cXeme NPELYCMOTPEHO SBTOMATRYECKOS ycmpme:mmxun—
qeHny BAKADYATENS MAKCEMAIHHNX TOKOBHX BAUNT, FCTAHOBAMAEHX
Ha CTOPOHAX CDENiHer'0 ¥ HE3Nero Hanpsxeuit,

YeKopeHme EHNOAHEHO ¢ BHASPRROH BPEMEHN -PRXe KT5 ' (R1?)
vam KI3 A npenoTBpalleHEs JIOXHONO NefCTEAA Iammy Mavsiispoc-
Ka OYCKOBHX TOKOB ABATarejel HATDYSKE.

BamTH, yCTAHOBIGHHHE HA CTODOHAX BHCNErO. M. LDEHEIO
HanpaxeHyl, BHIONHOHH QHANOTHYHO OpUBEReHAHM Ba.pEc.I (oM.
0.0.1.2.1.3 u I.2.1.6 onmcasEa cxemu puc.l); sawmry yciamoB- .
JieHRNe HA OTBeTBNeHMAX K I ¥ [I CeRumaM OEH EESIErc HANDPAXGHEA,
BHOOJHEHH aHAaJIOrUYHO NpPHBEMCHHHM HAQ DHC.2 (cu.n.I.2.2.3 _onx-
CaHUA CXEMH DHC.2).

I.2.3.4. QGuHocrymeHuaras TOKOBAH 3anma ayaesoft nocueno-
BaTENBHOCTH OT SaMHKAHW HA 36MID, YCTAHORICHHAR. HA CTODOHE
II0-220 wB (pese KALI, KT9, KTIO, KL I2 x KW I3), npegmasEa-
9eHa MJIA Pe3eDBEPOBAHEA OTIIDYCHES SaMHKaMES HE. SeMID X AR~
HpAx 110-220 B, & Takke A DESepBHDOBAHNA OCHOBEHX SAINT
TpaHcjopMaTopa.

Sampra BHOOAHEHA B OpeNNOJCEERHE, YTO oda TpaBmciopMaTops
Ha NOXCTSHLEM BCErna PadoTanT ¢ SaseMieHHON HefTpaxsd, Sampea:
¢ oepsolt BHEepxKOX BpeMEHE NefCTByeT Ha OTRIDYGHHE EXKAINRATO~
az QI B nepemsuxe (yepes KOHTAKT 6-8 pene KT9 E xommmeri3-4
pexe Kl I2), gazee'- Ha OoTKEDYeHEe BHEmYaTens 35 kKB TpaHc-
fopuaropa Q2 (uepes romrarr 5-7 pexe KTIO m xoETaxT 3-4 pexe
Kl I3) = Ba ofmmwvenHe BuKIDuaTened HH tpamcjopuarops Q3 i Q4
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(OpE HaAWYZM CHHXDORHHX ZBETaTelsl) M 3aTeM - HA BHXONHHE Opo-
mexyrourne pexe KL I-KL 6 (ueoes KOHTaKTH 5-7 pese KIS).

1.2.3.5. oaxmn‘a ‘oT ncperpysw YCT&HOBJIEBA €O OTOPOH BHC-
merc, CpefHero H EE3Mer0O HalDAXeHZ{ X BHIOOJHEHZ C NOMOWBD pe-
Je Toxa HAB, KAS, KAIO = penme Bpemenm KT8. Pene Toka KAIQ

BRIDYEHO HA CYMMY TOKOB TDAHCHODMATODOB TOKA HA OTBETBISHEEX
K Cerumsam mgH 6-I0 xB.

1.2.3.6. lpz neficTBEX BHXONHLX DPOMEXYTOYENX pese K I-
KL € momaeTcs cHrgan Ha sauapemesme AlB murxapgareig 35 KB Q2.

Sanpemenme AlB Buiaoyaresns II0-220 KB QI B cxeme He npe—
LYCMOTDEHO C LEJbE OGECHeYEHIs BO3MORHOCTZ er0 BRJINYEHAR NOC-
Zie OTKIOYCHEA OTRENETeNd QRI ¥ Tem Cauili BOCCTAHORNEEMA TpaH-
3uTa 00 JuHEav 110-~220 ki.

I.2.3.7. B uenm Oycxa BHXOZHHX Dejie OT Ia30BOH SAUATH:
OpexrycMOTpeH KOHTAXT peJje NONOEeBMa "BRINYEHO" OTre]ATesA
(KQCI), yTo HeOOXORMMO IJA CHAETHA OTKINYADHE0 CHrHaja Nocie
OTRJNYEHNA TPEHCHODMATOpa, KOrJa KOHTaXT I'a3oBOrC pelie Apo-
LOJIXaeT OCTaBaThCS 3aMKHYTHM B TeuYeHNE HEKOTOPOI'O BDEMEHH,
OTHEM ofecneumpaeTcq ycnemsoe AllB BHKJONATENA C MUTAOLETO
KOHlla JMHEA LOCJE OTKANYEHHA OTHEJUTEeJNA.

I.2.3.8. CamoynepsEBaHEE BHXONHHX 'npomexyworm’ux pexe
KL I-Kb 6 BuNOJHEHO OONOGHO HpHBENEHHOMY Ha pHC. I (cm. .
I.2.1.8 onmcausa CXeMH pHC. I).

I.2.3.9. Cxema gmaka m crydas, KOLZAa OTHINYEHHE HOBPER—
JeHusa B TpaHCPOPMATOPE OCYHeCTBAACTCA NDX NELCTBHK €I'0 3aIMT
Ha BRJINYEHME KOpPOTHO3aMHKaTesNsd. B cxeme NperycMOTpeHa Takxe
BO3MOXHROCTS fepefavy OTKJINYAOUWEro CHUI'HANAE HA MNTAOWHAE KOHIH
auewit II0-220 kB opu cpadaTHBaHME 3amBT TpaHCHOpMATOpA.

llepenaga OTHRANYANILEIO CEI'HAJA JOAKHA OHTH OCOCHOBAHA B
KaxgoM KoHkperHoM caydae (om.nm.o. I.1.8 m 1.2.I.10).

Ina nepenavyd OTKANYAKUEIO CErHajla B CXeMé OPELYCMOTDEHH
KOHTaKTH I-3, 2-4, 7-8 EZ 9-I0 BHXOZHOI'O NDPOMEXYTOYHOIOC peJe
KL 6 u Haknazru SX9- SXI2 (asanormeno pmc.2, 0.I1.2.I1.I0).
9TH me KOHTAKTH NPH HEOGXOLKUMOCTE MOTYT GHTh KCIONB3OBAHH
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IAA OCTEHOBRHE B.4Y. llepefarduea B.9. SamurTd Jaumme 110-220 xB
(n.I.I.1.9).

1.2.3.10.0pz Hazuuwp CHHXDOMHHX JBMrareje# B cxeme Dpe-
LYCMOTDEHO oTiibYeHme BuEapiarexe# Q2, Q3 @ Q4 Broporo TpaHc-
gopMaTopa HOXCTAHNME, TTO HEOCXONEMO JifA JAMKBHENAINM HOXIETEE
MeCcTa K,3. B DEMOHPHHX DemuMaX (HanpEMep, DEMOHT BHRIDIATONS
QI, BRADYAETCA PEMORTHAA NeDeMHUEA Ha cTopoHe II0-220 rB). B
YRASAHAHX DexuMax DepCcOoHANOM BRANUAeTCA Hawnamka X7 B memx
OCMOTKYM HpoMexyTouHoro peae KAI4, RoErarTamm Kotoporo (3-4,
5-6 # 7-8) BBOZATCA LeNH OTKINYEEWA BTOporo TpaHcfopmatopa.

I.2.3.I1. Openycmorpersue B cXeme pese Toka KAIZ2, KAI3
¥ pesie Harpaxenmg KV 3, KV 4 mcnoap3syporcs B cxeme oﬂuunem
ome.umem

I.2.4. IpusmpmuaTsEas cXena pexelino JoRuxap
OMOTOYHOTO TpaHcdopuaropa I10- '
ﬁa.a;ml_im_fl).

I.2.4.1. Cxema faHa gut nosnxamero HBYXOCMOTOYHOTI'O -
rparciopmaropa 110~220/6<I10 KB momHocTED 25-63 MB.A © pacmen-
JEeHHOU OOMOTROM HE3MEro HANDAXKEHHA B MOXET BCIOAB30BaTHCA npa
NapajAeNbHOM COENHHEHWM dYacTeit pacuennensofl ogMmoTrm rpascjop~
Maropa. B nocnefHeM ciydae M3 CXeMH SAmUTH ECKADISDTCH HenX,
OTHOCAMMECA K OTBETBGHND K BTOPOA CEKIMU H¥E 6—10 KB ¥ BH-
rangarenn Q3.

I, 2.4.2. M@@epesmnm TOKOBASA - 3aUHTA - 'rpasc@opuaropa
BHOOZHGHA B BEEe ORHoro kommiexra (pexe KAWI, KAW2) ¢ no-
noxs3OBaHEEM pene ¢ TopmoxeHmem TEDa IN3T-II, ¢ BRANYERNEM
‘er'0 TOpMO3HOH OCMOTKE H& TOK CTOPOHH HH3MEro HANDAKERHA. Ipx
3TOM HpepuojaraeTcd, Yro 0p¥ K.3. BO ‘Boett saumnaeuon SOls
otGecneguBaeTca TpeGyemult IIY3-76 xoagmmmenr YYBCTBETCLSOCTE
(1]}'3-76 -2-21).

1.2.4.3. aammi OT BHEDHEX MHOrOJasHNX K.S. BuOOXREMH B
BEZE TPEX KOMIIEKTOB MARCHMANBHOH roxoaon SamETH © mﬁmpo—
BAHHHM IYCKOM HaOpAKEHHd.

MarcEManbEAY ToKoBam samgra (AKI), yCTAHORIEHMAS EA CPO~
POHE BHCHEDO. nanpﬂxt_am R nETacMaq OT TpaHcPOpMATODOB TOKA .
TA3 wnm TA4, BpennasHadeNa 5AT DPe3ePBEDOBAHNA OTKADICARS X.S8.
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Ha pEHAX HO3MEero HaNpAXeRWMd, a Takke LA DesSepBRpOBaH@s OCHOB-
HHX 3amuT TpaschopumarTopa.

 MakcumasnpEHe TOKOBHE BAUMTH, YCTAHORAGHAHE Ha OTBETRAE-
Haax K I 7 0 cexumam meH 6-10 KB (pese KAI, KA2 m KA3, KA4,
OHTaeMHe, COOTBETCTBEHHO, OT TpaHcjopuaropos Toxa TA6 m TA7),
nperHasHaveHH LAS OTKADYEHES K.3. Ha mmHax 6-I0 xB m mus pe-
SEepBEDOSAHER OTHIOYEHEHA K.3. HAa 9AEMCHTAX, NPUCOSIHHEHHNX K
oTHEM mEHaM. 3amETH pacnozoxedH B mragax KPY Bukawvyareseit BBO-
noB 6-10 xB m ¢ nepBofi BHEEPEKO!l BpeMEeHE HeHCTBYRT Ha OTHID-
YeHHMe BHRADUaTeaeft orsermuenmit (Q2, Q3), a co BTOpoi — HA BH-
XOnAHE NpoMexyTouHone pexe (Kb I-Kb 5. LocrexHee BHOOMHEHO ¢
LeNsh JUKBELALUE E.S. B 30HE Mexqy BuriapgareneM 6-I0 xB (Q2
gz Q3) # Tparchopmaropams Toxa (TA6 wix TA7), a Takge OTK~
JIDYEeRHS K.3. Ha cekumn mma 6-I0 B, CONDOBORIANMEIOCHA OTKA30M
BHEJDYATEN. ‘

Ipe oTwaoyesms BERADYATEAS oTBeTBEesuA QR (Q3) mpom3BO~
IETCA LyCcK ero ycrpoicrea AlB, ocymecrmasemuit pene Kb IR
(Kb I3).

KonnnexrT saumTH AKI, yCTaHOBIEHHHE CO CTODOHH BHCIET'O
HaNpAweHW:s, BUIOJHEH C HCHOXRBOBaHMEM ycTpoicrsa runa K3-I12,
KOMGHREDOBAHHNE NyCKOBHE OPraHN HINDAXEHEA 3auMT, YCTAHOBRTEH-
HHX Ha OTBeTBJCHMAX K cexumam mmH 6-I0 kB (KvZ I, KV I, XL 8
Z KVZ 2, KV 2, KL 9), MclOABSyNTCA Takke B KaueCcTBe HYCKOBHX
Oprasos MaKcCEMalpHO# ToroBoit sammry AKIL. Hocrenmad peiicTByeT
Ha BHXOpHHE OpoMeryTouHne peje Ki I-KL 5 ¢ Bamepsxoir BpemeHu,
paBHOX BTOpOY BHEEpKiie BPEMEHM 3auyuT Ha OTBETBJACHUAX K CEKUH-
aM mme 6-I0 KB, '

llpr oTHIpYeHmy BhijgoYaTens Q2 may Q3 KOHTAXT COOTBETCT~
BYDMEro OyCKOBOI'O Oprafa 3alfTi, NuraeMoif oT TpaHCHOpMAaTOpOB
Toka TA6 miu TA7, WyHTHDYeTCA KOHTAKTOM Deje NOJNOKSHHA "BRJID-
gero" murawvarTens KQC23umaz KQC3.3, uTO HEOOXONRMO AIA JHKBE-
IalEy NOBDeXIeHHR MeRLy BHKJNUATENeM I TPAHCLOPMATODAME TOKA.
Kpoue Toro, KouTaxTany pexe KQC2.2 g KQC3.2 ocymecTmaseTca
BuBeJEHEE Lenm Nycka 3amuri AKI OT COOTBETCTBYRUErO OpraHa
Baupﬂxeém npH OTKINYEHMH BHKIDYUATENd QR mam QS. -

B cXeMe OpenyCMOTPeHd Nenb B3 Pa3NMHKALIEX KOHTAKTOB peie



1.1 -30 - P55

KQC2.1 = KQC3.I, oGecneumBapmes geicrene samerd AKI Ges mycxa
HenpAREHRA; HoCHenHee HeOCXOREMO B DezWMe  ONDOCOBAHES TpasC-
fopuaropa HalpAXEHHEM.

I.2.4.4. Samgra OT DEpErpySKH yCTAHOBJEEA CO CTOPOHH HE3-
mero HampAKeHNs ¥ BHIOOJHEHA ¢ OOMOWBY pexe To0RA KAS, KAG6 m pe-
ae BpeMeHz KT6. Ipm mapajsieipROM COEIMHEHEM 4YacTell pacmemmes-.

HO OGMOTKE TPaHCEOPMATODA 3aljATa OT neperpysxn yOTaHABIEBAET-
CA CO CTOPOHH BHCHErO HaNpsReHHA.

I.2.4.5. B cxeme OpenycMOTPEHO aBTOMATEIECKOS YCKODEHHe :
Op¥ BRJINYEHMY BHRJADYATENA MAKCEMANBLHHX TOKOBHX 3alMT C LFCKOM
HalpKeHnd, YCTAHOBNGHHHX H2 OTBeTRMIEHMAX K CeRmuaM muE 6-I0
KB)nyCcK YCKOpeHHs OCYWECTBLAETCA KOHTAKTAME Dexe.NOJOXeHHS
"ormnpyeHo" KQT2 min KQTa BukapyaTencd Q2 mwm Q3. :

YcropeHZe BHOOJHEHC ¢ BHIEDXKOR BpeMeH: pene Bpemenn XI3,
KIS pna npemoTBPeMEHHA JIOXHOI'O XeACTBHA SalAT Ks8-38 CpOCKR
OYCKOBHX TOKOB JBErarejel BArDYysSKH.

1.2.4.6. B Lenn OycKa BHXONHHX pexe OT raaoson SamETH npe—
IyCMOTDEH KOHTaKT pexe NOJoXeHEa "BrawdeRo™ orapexmrens (KQC4),
HEOOXONMMHA A CHATEA OTHIDYADNEIO CHI'HANS HOCke OTIVINIEHHAA
TpaHCHopMaTOpR, KOIZa KOHTAKT rasoBore pejlé HDOLOIRAET OCTa~ -
BATECHA SAMKHYTHM B TEYSHHE HEKOTODOI'O BDEMEHH. STHM ooecne'm-
BaeTca yonemHoe AB BHKIDYATENA ¢ OATAVEErO KOHNA JEHAM LOOCHE
OTKJIPICHUA OTACIUTENA.

I.,2.4.7. B cxeMe BHNOJHERO CaMOYRe[EUBAHME BHXORHHX OpO-
mexyTounsx pene KL I-Ki 5, HEOCXOLEMOe, LOMEMO HAIEXHOTO HIyC—
ka YPOB Ba nuTabmem KOHIE JIMHUM OpPX KDATKOBPEMEHHHX BaMHKa-
HUAX KOHTAKTOB ra3coBOro pese, AnA OGecHcYcHUA HAfexHOI'O OTK~
JI0YERAA OTHNEARTENA, KOTOpoe IPORCXOXMT B (ECTOKOBYD Hay3y
nocae OTKIWYEHMA BHKJNYaTeld Ha NETableM KOHNe JmHu#. Iyck
CXeMH OTKINYEHZT OTAEAHTEAR OCYNECTBAAETCA BHXONHHMA peJie 8&-
IMTH TpaHcopMaropa.

B HacTOANEe BpEMA B KAYECTBE THIOBOTO DEMEHAA NDEHATO .
OCYlleCTBIATE CHATHE CAMOYAZEDRWBAHUA BHXONHHX peJse wepes 3a-
LaHHOe Bpemsa OpE ornyckaHmu pexge Kk 6 rmna PO-252, BOpMaibHO
HaxomAmerocs Hojy HanpaAxeduey. ONHAXO B p2CCMATDABAGMO cXeMe
3TOro BpeMeHN MOKET OKasaThCH HEeJOCTATOYHO IAA HAXERROTO OT-
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KIneHua OTIEeAnTeAs (HOCKONBKY K MONEHTY BOSERXHOBERMs OSCTO-
Kozoff maysu pene KL 6 MoxeT BepHyTsca). B CBAzE ¢ T IR
CHATHA CAaMOYNEpPREBAHUA KCHCIB3yeTCA Takke KoHTakt KQC4 ortze-

JMTeNs, OPeNyCMOTDeHHHE B Lemu JOABeReHAd "+" K KOHTaKTaM La-
SOBOE SAWETH.

Pene Kiv 6 cuUrgasmsmpyeT O EEUCHDEBHOCTHE ueneit omnepaTéB-
HOI'O TOKa.

I.2.4.8. llpegycMoTpeHHHE B cXeme peiae Toxa KA7, KA8 1

pene HanpseesEa KV 3 KV 4 mCnOXB3yWICA B CXEMe OTKIVYEHUS
OTHEJUTEAR .

1.2.4.9, Cxema jaHa Las ciyvag, ROIZa OTKINYEHEE HOOBPER-—
LEHEA B TPAHCHODMATOPE OCYyWECTRNACTCA DDA LCLCTBUM €ro 3ailT
Ha BKJDYEHNE KOPOTKO3&HKaTENA, YTO BH3HBYET CpAGATHBAHME 3a-
MAT B OTKJIOYEHEE BHKADYATENEH nwraxomx azHul II0-220 ®B ¢ .
OPOTEBOLOJOXHHEX CTOLOH.

B cXeMme IPeryCMOTDeHH DE3epBHHE KOHTAKTH BHXOLHOI'O Ipo-
mvexyTouHoro pexe Kb 5 u Haxnegxs $X8 - SXII, nossojanmpe npH
HeOOXOXRMOCTE HCIOJBBOBATE HX IJA Nepefavd OTKADYanierc CUrHa-
Ja Ba nuremmue KoruM Jwmami I10-220 kB (n.I.I.I.8 # raaea BTO-

pas) WiE Id OCT2HOBKE B.Y.NEPENAT™WKA B.Y. 3AUNTH JMHMH
110-220 B (n.I.I1.I1.9).

I.2.4.10. B cxeme NpeXyCMOTDEEO OTKIKMYEHWE BHKJIMTATEaCH
Q2 = Q3 BTOpOro TpancfopMaropa HONCTAHLUMY NDPE HaJWIUM B COC—
T&BE HAUDYSKE CHUHXDOHHHX IBHUrarejefl, Qro HEOOXOZEMO AR JHMK-
BEM2UAY OONNMTKE MECTa K.3s B DEMOHTHHX DEXMMaX. B yKasamRHX
pexuvax OepCOHAJOM BRANIAETCA HAKJamKa $X6 B HEON OGMOTKH
npoMeryTogHOro pese KL IO, Kosraxramu KoToporo (3-4, 5-6) mBo-
HLATCA Henl OTRINYSHEA BTOPOIO TDPAHCHOPMATODA. '

1.2.5, lpyHupnuasbyas cxema pejefiHO) SamyTH DOHERAOLETO

XogmoTouHOrO TpaHcgopmaropa I10-220/6~I0 kB. Bapuadt 2
(puc.5)

I.2.5.1. Cxema maHa JJIA HOHEEANMETO IBYXOOMOTOYHOIO
rparcgopwaropa 110-220/6-I0 B MowHOCTBD mopAzxa 40 IiB.A &
Bue ¢ pacmelUIeHHOM OCMOTKOIl EESWNErC HANDAKCHER OpH HAIMGHAN
peakTopoB. Cxema MOXeT MCHOOAB30BATHCA IJIA SAWMTH TpaHCGOopMa—



an.I -32 - opesyl

TOPOB NPE DADAIIE/BHOM COGNUHGHMR vacTelf pacmelieHHOR OGMOTRE,
BO T&KRE DpK. HANWYNE HE CTODORe HESEHEr0 HAUDAXGHEA DSaKTOpa. .
B nocaezsux cxyvasx us CXEMH BaMHTH HORINVUADTCA LGUE, OTHOOH-
muecad K OTBETRIGHED K BTOpOH CeKIMA MHE 6-10 KB N BHREDIATOAD
.QS.v

I.2.5.‘2. nn@epeamum TOKOBAA sama TpagcfopNaTODa .
BHIOZHGES B BURE NBYX KOMILIEKTOB ¢ ECIOZBSOBAHMGM DEXS © TOD-
moxerrem Tana J3T-II ¢ BRADICHEEM TOPMOSHOR OGMOTHE.HA TOR
CTOPOHH HMSHero Hanpaxexus. [IpH sTOM OpEANOXAraeTCH, Yo 3
CIy9ae BHIOMHEHHA SQUATH B BENe OXHOTO Koumrexra (KAWI,
KAW2) obecnewmsaerca TpeCyemaa IVD-76 YyBCTBRTENLHOCTE X X.8.
Ha BHBONAX HU3NErO HANPAKEHAA TpascfopMaropa, HO HE oCecHeyN-
BaeTCH TpelyeMas YYBCTBUTENBHOCTH K K.S. 84 pearTopod. B omg-
SE C 9THM BHIONHROTCH BTODPOY TyBCTBETENRHHE Kommaext (KAWS, '
KAW 4, KT2) ¢ ToxoM cpadaryBammg Ic,8 = 0,76 I HOM H BpeMeHen
cpadarupanus 10,8 = (0 5-0,7)C.*

YyBoTBHTORBHHYA KOMILTERT B pAme oxyvaex npe.noranxer oo-
Goft eXUHOTBEHHYY SaUIMTY DEarTopa, NOCKOABKY MAKCHMAGNBEAK T0-
KOBad saymTa, ycrasoRjeRHas Ha cropoRe 110-220 xB rpanofopma-
TOpE, MOXET OKA3aTHCA HEYYBOTBUTEABHOR X K.B. 88 DEaRTOPOM.

. 1.2,5.3. 3aumTH OT BHOJHMX MHOIOJQSHUX X.8. BHRORHOHH B-
BEIE TpeX KOMONEKTOB MaKCEMARBHOM woxoaoﬂ W’m © KOMORHRDO~
BaHHNM OYCKOM HANDPDSCHES,

MexcEManpHas TOKOB&A aa.lm-a (AKI). yoranouesm Ha cro-
DoHe BHOWEro HAUDAXGHHA E NNTAEMAS OT TPRHCHOPMATODOB TOEA.
TAS mnx TA4, npefHasHAYeHA IUA DeSepBEPOBAHER OTHADYGHHES K.8.
Ha mUHAX HUSMEro HAUDARGHWT, & TeKEe AR pesepnzponaau

OCHOBHHX 3aIRT TpaucfopuaTopa.

ilaKCHMAnpHHE TOKOBHE, SANUTH, YCTAHOBIGHHHE HA oTBeTRIE- -
EuAx K I anexm«mms-IOxB (peme HAI, KA2 x KA3, KA4, .
OETaeMHe, COOTBETCTBEHHO, OF TpascopuaTopos Toxa TAS X TA7),
npefiHasHAveHN A OTRIDYGHMA K.3. Ha mEHAX 6-I0 XB X XAZ De-
3epBEDOBAHKA OTKINYEHEA K.8. HA 8HEMEATAX, APECOSNMHGHRNX K
9THM HHMHAM. : , . '

. SomuTH BHOONHEHH GRANOTHYHO NPEBENGHEHM H& pEo.4 (oM,
2.1.2.4.3 onmeammsa cxemy pEC.4).
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I.2.5.4. 3augra or Oeperpys3KE yCTRHOBIEHA co CTOPOHH HH3-
mero -HanpAXeHUA X BHOOJHEHa ¢ momompm pese KAS, ' KA6 u KT7;
1pA OApaiIeNsHOM COELEHEeHHM YacTell pacmelneHHOR OOMOTRE HH3-
mero RanpArReBMA TpaHcopMaropa SauMETa OT REPElpYySKH yCTaHaB-
JEBAETCH CO CTOPOHH BHCHETO aau'pﬂxem.l

I.2.5.5+ B cxeme OpenyCMOTPEHO aBTOMATHYECKOE JCKOPEHHS
OpE BEJWYECHUN BHKJIOYATENA MAKCEMANBHNX TOKOBHX 3auMT ¢ nycicom
HAUDAKEHAA, Y CTAHOBJEHHHX HA OTBETRICHAAX K CEKIHAM MHH 6-
I0 ¥B. IIlyck ycropeH#s OCYECTBAACTCA KOHTAKTaM¥ peJjie OONOXEHUA
"orranveso” KQTI mix KQTR Burnovarejed Q< mwiz Q3.

YCcrOpeHNMe BHIOJHEHO C BHIELWHOMW BpEMEHE pene Bpemeay XT4
1 KT6 pna LpepoTBpANEH¥A JIOEHOT'O JEwnCTBHAS SaupT #3~3a opocxa
OYCKOBHX TOKOB IBUTwTE&lck HArPYSKA.

I.2,5.6., B nenm mycxa BHXORHHX HPOMERYTONYEHX pejie oT Ia-
SOBO# Sa¥TH OpPERYCMOTDEH KOHTAKT pejie HONOEeHHA "BRADYEHO"
ortnemuTens (KQC4), HeOOXOmumMu# IJA CHATUR OTKINYSNUEro CUrHa~
Jla DOCIe OTRINYEHEA TPARHCHODMATOpA, KOTMA KOHTAKT PasoBOr0
pele OpOZoJKaeT OCTaBATHCA BAMKHYTHM B TeYcHME HEKOTODOIO
BpeMeRZ. JTEM ofeclmesuBaercs ycnemHoe AllB BurxawdaTeni ¢ OH=-
TADIET0 KOHIS JHHAY [OCHE OTKIANYEHEA OTIEIANTENA.

I.2.,5.7. B cxeme BHOOJHEHO CamMOYAEDRIBAHZEE BHXOTHWX ODO=~
Mexyrourux pene Kk I-KL 5, HeoGxomumoe, HOMMMG HameRHOIO Hyc—
Ka YPOB Ha [OMTanueM KOHUE JMEMM NpY KPATKOBPEMEHHHX SaMHKa-
HESAX KOHTaKTOB 'a30BOr0 pene, IAA odecOeyeHus HANEXHOIO OTK-
JDIEHAS OTHEAUTEA, KOTOpPOE NPOMCXONAT B GECTOKOBYD HAY3Y
[ocie OTKINYEHMS BHKAKYATENR HA OMTAieM KoRue amaud. IIycr
CXeMH OTHINYCHWS OTHSNUTENA OCYMEeCTBAAETCA BHXONHHMEA peae 3a-
maTH TpaHcdopmaropa.

Camoynepzupanie BHIOOJHEHO AHANOTWYHO OPEBEHEHHOMY Ha
prc.4 (cm.n.I.2.4.7 onAcanma cXeMd puc.4).

I.2.4.8, DpenycMoTpeHRHE B CXeMme peae Tora KA7, HA8 z
pexne nanpaxeHma KV 3 # KV 4 HODONBSYRTCHE B CXeMe OTKAWYCHHA
OTHENHT S,

. 1.2:5.9. Cxema Rasa mua cAydas, ROrZa OTRANYEHME NOBpex- '
IEeHEA B TPAHCQXODMATOPE OCYMECTRIAETCA HDHE XEefiCTBHE €rc 3amjaT
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Ha BRINYEHES KODOTKO3aMuKareld. B -CXeme NpBLYyCMOTDEHA Takze
BOBMOXHOCTH HepeJayl OTKINYAnEelc CUTHAJIa HA NUTADEES KOILk
appmt I10-220 kB npr cpaCaTHBRHRM 3aGET TpaHcopmaropa.

Ilepereda OTKIDYANNISI'O CHIHAAA JNOMEHA OHThL OCOCHOBAHE 3
KaxnoM KoHkperHom ciyyae {cm.m.n. I.I.I1.8 # I.2.1.I0).

L1A Depejavl OTKIDYADWETO CEFHANA B CXeMe NpeLyCMOTReHH
KOHTaRTH I-3, 2-4, 7-9 ® 8-I0 BHXOZHOrO OPOMEEYTOYHOI'O pese
Kk 5 ¥ Haknagkm  §X9- SXI2 (aHamormeo puc.2 n.I.2.I.I0).
OTH %€ KOHTAKTR OpE HEOGXOIZAMOCTE MOI'yT ONTH HCHOJSSOBAHH AR
OCTAHOBKE B. q.nepena'rma B.9. 3QUNTH mnﬁ II10-220 xB
(1.1.1.1.9).

1.2.5.10, Ope nanmymz B cocTase Barpys3RH CEHXDOHRHX IBH-
raveje? B cxeme HLENYCMOTPEHO OTKANYEHEEe Buminvyarenel Q2 x
@ BTOPOro TpaHCUOPMATOPA, BHOOJHEHHOE NOZOGHO upmenenaouy
Ha puc.4 (cM.n.I 2.4.10).

. I. 2.6. Ilpuy g,n__nga.nsaax cxemMa pexeido# SaUETH NOHMESVEEro
IBYXOGMOTOYHOIO TpamcjopmarTopa 110/220/6-10 KB. Bapuanr 3

nCeB).

1.2.6.I. Cxema fmaHa OAA MOHWXADNErO ABYXOOMOTOUHOI'O TpaR-
copmaropa I10-220/6-I0 KB MowHOCTHY, RAX HpaBUNO, He MeHee
63 NB.A m Bume C paclelIeHHO¥ OGMOTKOl HEM3EmEro HANPAREHMd.
Cxema MOEET MCHONB30BATHCA NJA SANMTH TPAHCHOPMATOPOB C Oa-
DauelbEHM COENMHEHMEM vacrell pacmelureHROR oOMOTKE. B mocnexn-
HeM cJaydae U3’ OXeMH SamMTH HCKJINYAPRTCA HedM, OTHOCANMECA K
OTBETRNSHMD K BTOpol Cexiuu mmH 6-I0 KB M BHKAOYATEAD Q3.

1.2.6.2. QujjepeHuzaIbHan TOKOBAA BAATa TpAHCHOPMATODA
BHOOJIHEH2 C ECHOJB30BAHMEM HOBoM sammta Tana J3T-21 (AKW I).

Cxema BHIOJHEHA C TODMOEXGHEEM OT TOKOB Tpasc@opmaropoa
TOKA CTOPOH BHCWErO M EUSMEro HanpaseHmfl,

Paccuarpusaemas saupTa AKW I BWIOJNHEHAR B COOTBETCTBME ©
0.I.1.2.5 ¢ menoassopanmeM IByx Momyae# xmddepermmanpHoi sa-
IMTH, BRADYAEMHX Ha TOKM $a3s A m C.

CxeMa BHOOJHEHS& B NPRANOMOKEHUU ; 9TO LIA BHPABHABAHMA .
BTOPHYHHX TOKOB B LeNAX NEKDyAANEM XuddepeHImanbHOd . BaumTH
BOCTaATOYHO NpPMMEHCHNH BHDPABHABADINMX aBTOTpPABCHODMATOPOB TORA
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(Tiv I, TW2) co CTOPOHH BHCHEI'® HANDAKEHWS -TPAHCHODMATODA.

lprcoennredue Henei TOKA K 3axmvaMm AKWI BunonseHo yCA0B~
HO ¥ OHOpemeAdeTcs pPacdeToM B KOHKDETHOM CHYyYae.

1.,2.6.3. 3amaTH OT BHENHEX MHOTOJASHHX K.3. BHIOJHEHH B
BELE TPEX KOMIUIEKTOB MAKCAMAJBHON TOKOBOH BAUMTH C KOMGUEEDO~
BaHHHM OYyCXOM HalpARCHHA.

Maxcumanpsads TOKOBaf 3aupra (4KI), ycraHomileHHas Ha CTODO-
HEe BHCOErO HalpAxeHWs, DHTAeTCA OT TPRHCYOpMATOPOB Toka TA3
mim TA4. ' ’

Heo6xonumo OTMETHTH, YTO DOCKOJBKY paccMmaTpuBaeiad Ciema
DerOMEHNYEeTCH B OCHCBECHM K [ODENCHEHHO LA TPAHCHOPMATOPOB
¢oxbroit momHocTH (63 .B.A M Gonee), sammra AXI He BO Bcex
CHy9aaX MOXET OHTH UyBCTBLTEABHA K K.3. 3a pearTopoM (K9 Oka-
3HBaeTcA MeHbuEM I,2). OnHako npumedHeHNe MAKCHMANbHON TOROBOH
3aUMTH, YCTAHOBACHHO! H& CTOpOHE BHCUETO HaNpAKeHUd, Opelc-
TABARETCA LeJeCOO0La3HHM, NOCKOABKY OH& PE3EpBAPYET.. OTKIONYE—
HEE K.3. B TpaBcgopvarope (YacTH4HO Wik OONHOCTHD), & B OT-
HCABHHX DEX¥MaX MOXET IeiCTBOBATEH E OpU K.2., 32 PEaKTODOM.

MakcuMajibHHE TOKOBHE 3aufiTH, YCTAHOBICHHHE Ha OTBETBIE-
Emax ¥ I ® [ cekimam mme (pene KAI, KA2, KT2, XT3 m KA3, KA4,
KT4, KT5), ourTaeMHe OT TpaHcdopmaTopeB Toka TA6 m TA7, coor-
BETCTBEHHO, NpeNHasHayelH A OTRANYEHMA K.3., Ha MMHAX
6-10 KB ¥ 1A pe3epBEPOBAHMA OTHJINYEGHMA K.3. HA DJIEMEHTaX,
OpHECOSIHHEHHHX K 9THM UMHAM. ’

3ampTH DAacHoJOEeEH B mxagax KPY murawyaTeseil BROZOB
6-10 kB ¥ ¢ nepBoil BHEEDRKOH BpeMeBN NEACTBYOT Ha OTHINYCHME
BHEJINYATENA oTBeTRIeEmA (Q2, Q3), a co Bropok - Ha BHXOEHEHE
npouexyTounne peae (KhI - KL 5). Hocaegmee HeoOXommmo it
odecrnevenus JNKBUAALNM K.3. B 30HE MEELY BukmouaTesem (QR
miE Q3) ® Tpanciopmaropamy toxa (TA6 maum TA7), a Takme OTRAN~-
YeHHd K.3. Ha Cekum:m muH 6-I10 KB, COHLOBOXZAOMWEI0OCSA OTKASOM
BHRKIDYATENA.

Lpy orxanyeHns BHKALNATEAs OTBeTBAEHEA Q2 (Q3) npousso-
JImTCA OyCK ero ycrpoitcrsa AllB, ocyumecteasgemuit pene Kb I2
(Kb I3).

PaccmarpuBaemas samura AKL, yCTaHOBAEHHAA CO CTOPOHH
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BHCINEro HalpAseHWs TpaRcfopMaTopa, BHIOZEEHS ¢ ECHOXHBOBAHMEM
KOMILIEKTa SamyTH THOoa K3-I2. IlycrROBRE OpraHH HARDARGHEA SEIET,.
yCTAHOBNEHHHX HA OTBETBNEHMIX K CeKIEAM HHH HWSNEro HalpseHRns
(KvZ I, KVI, XL 8 m KVZ 2, KV 2, Kl 9), HCOOABSYDTCH TaRxe B.
kadecTBe LyCKOBHX OpDraHOB MARCEMAIbHOR’ ToxoBoli sammrs AKI, ko-
TOpas gefCTByeT Ha BHXOZHHE IpOMexyTOuHHe peae KL I - KL 5 ¢
BuZepxKoll BpeMern, paBHON BTopofi BLRODRKE BPAMOHH 32MHT HA
OTBETBJICHMAX K CEKIEAM NHH KUSNEr0 HARDAXGHHA. ‘

. liprn oTranyeHmn BukALyaTend Q2 maE Q3 KOHTART COOTBETCT-
ByRIero NyCKOBOI'O OpraHa BauTh HA .OTBETENCHEN HMyHTHEDyETCA
KOHTAKTOM pejie HOJOKGHEA "BKADYEHO" BumiDUaTens - KQC2.3 mim
KQC3.3, 49r0o HEOCXOMAMO KAA AUKBANAME NOBPERNCHEA MERNY BHRID-
gareseM ¥ TpaHcfopmaropaM® ToRa. Komramramu. pexe KQC2.2 mum
KQC3.2 .ocymecTRuzeTcA BHBEJEHEe HeNH nycka samurd AKI or co-
OTBETCTBYDUEIO Opraa HaNDAXEHAS HDE OTRADYCHEE BHXINYATENLT
Q2 mnu Qa.

Cxemoﬁ NpEeXyCMOTDEHO meftcrBue samprs AKI des mxa HA-.
npaXeHns, OYHTHpyeMoro mensd KoHTakToB KQC2.I m K003 I B pe-
EUMe onpodona.!mn TpaHcopMaTopa BANpAXCHREM.

1.2.6.4. Baugmura OT neperpyskd yCTAHOBAGEA CO CTODOHH .
HM3MEero HaNpAKeHEA ¥ BHOCAAGHa C NOMOMBD peJe Toka KAS, KAS
# pexe Bpemesu KT6, IpM DapaiieisHOM COENRHEHMZ JacTedl pac—
DeIIeHHO OGMOTKE HHESIEro HanpaXeHRA TPaHCGOPMATODPS SEIETa
OT HepEerpysKH yCTaHABIMBAETCA CO CTOPOHH BHOmEro aanpaxenk&.‘

I1.2.6.5. B cxeMe npenqyCMOTPeHO ABTOMATRYECKOE ycxopeaxe
npy BRADYEHEN BHEIDYATENd MAKCEMANBHHX TOKOBHX BalET, Yc'rae-
HOBJIGHHHX HA OTBETRNGHNAX K CEKNMAM NEE HUBNOIO.HAUDAXOHWH)
BHIOAHAETCA QHAJIOTMYHO OPRHATOMY B CXeMe 1O pnc.i (cu. n.
I1.2.4.5 onmcamms cxemy puc.4). : . .o

I.2.6 6. B nenz . nycxa auxonnux npomexy-romx peue or 1‘92—
80Bofl 32WETHo IPELYCMOTPEH KOHTAXT pesie NONOREHMS "Brapgeacd™ -
ornexmrens (KQC4), HeoGXOmEMuit NAR CHETEZ OTKIDYAKGERO GHi=
Hajga mocne OTENDYeERs TpancgopMaTopa, KOrna KOHTAKT 1asoBord
pede NPONOXEAET OCTABATHCA SAMKHYTHM B TEYGHEE HEKOTOPOIO
BpeMeHE. JTHM ofeclevEBaerTcs yonewroe AIIB 3mrm ¢ mt-
TApHerc KOHNA J¥AME NOCKE OTKANYCHRS OTHEARTEN.
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I.,2.6.7. B cXeme BHIOJHEHO CamoyLepREBAHHE BHXOGHHX HpO-
mexyTouHx peae Kh I-KL 5 (cm.n,I.2.4.7 onmcaHms cxemu PHC.4).

I1.2.6.8. IpenycMmoTpernHe B cxeme pene Toka KA7, KA8 m
pese BanpsaxeHus KV 3 # KV 4 ECnOAL3YDTCA B CXeME OTHANYESHHS
OTHeARTENA.

I.2.6.9. Cxema pasa gas cxydas, KOINE OTKADYEHME HOBPEE-
XeHus B TpascopMaTope OCYUEeCTRIAETCA HPE NEeACTBUE ero 3aupT
Ha BRJIDIEHNE KODOTKO3&MHKATENM.

B cxeme nperycuMoTpeHa TaKEE BOBMORHOCTE HEPENEYM OTHIK—
yapmero curdala H& ORTabupe KOHUH Jmaui II0-220 xB npu cpada-
THBAHNM 3aUMT TPaHCLOPMATODA.

Heperasa OTHANYADLEr0 CUTHAJ& NOJRHA OHTH OCOCHOBAHA B
KaxkIOM KoHKpeTHoM oaydae (cm.m.m. I.I.I.8 m 1.2.1.1I0).

LaA Depexadn  OTRADYADNEro CHrHAZA B CXeme nﬁe.mycuorpem
KOHTARTH I-3, 2-4, 7-9 m 8-I0 BHXOZHOI'O ugomexy'ro"moro pene
K5 # Hagitazixu  SX8- SXII (aanor#sso puc.2, 0.I1.2.I.I0).

DT %e KOHTAKTH. [P HEOGXONHMOCTH MOIYT GHTH ECIOAB30Ba-
HH. LAS. OCTAHOBXKY B.Y.lepefaTyuxa B.4.3auarH JanHzit I10-220 kB
(o.I.I.I1.9).

1.2.6.10. lipm HauMYEM B COCTaBE BATPYSRM CHHXPOHHHX IBE-
rarenefl B cxeMme HPEXYCMOTDEHO OTKIDYeHNMe BHKJmYarenel Q2 m Q3
BTOPOrC TpaHcHopMATOPa, BHOOAHEHHOE LONOCHO NpPMBEZECHHOMY HAa
pEc.4 (om.m. I.2.4.10).
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TIABA BTOPAA
Cxemu Jepeayy OTKAUYAREETO CHLHANA OT SAUMT TpaHCHol-
MATO aBTO chopMaTo oIIC II10-220 B~

00 B,%, KaH C_OoMOukkl anmapatypd Troa AHKA-ABMA

B Hacrosmei#t riaBe pacCMOTpPEHH CXEeMH Hepefadfl OTKIDYan:e-
TO CHrHAJA OT 3amuT TPAHCYOPMATODOB K aBTOTPAHCHOPMATODOB HOL-~"
crammuit II10-220 kB no B.49. Kasagy ¢ OomMompm amnaparypd AHKA
(Annaparypa Husxouacrorsas Kamanos Asromatmem) - ABIA (Anna-
parypa Bucoxowacrorrag IIporuBoaBapuitHof ABTOMATHKRE).

B cnysasx npucoemmHeHwsa TpaHcHOpMATOpOB X aBTOTPaHC{Op-
MaTOpPOB K JUHEAM 03 BHKANYATENAEH NIA OTHIOYEHHA NOBDERIEHMMH.
B TpaHcJopwaTope u aBTOTpaHclopmarope lpasmiav# yoTpoiicrsa
BJEKTPOyCcTaHoBOK ([IV9-76, Wi-2-58) m Hopmamy TeXHOJIOIEYECKOI'O
NpOEKTHPOBAHAA OpeIycMaTpaBaeTcs Nepeadva OTKINYaKUEero CHrHa--
Jia Ha BHKJOUATENM (WIE BHKIDYATENB), YCTAHOBIEHHHE H2 IPOTH--
BOHOJIOKH6IX KOHUOKJMHEYK; ILJIR De3ePBUPOBAHMA HEPEBald OTKANGAD-:
Uero cursasa jgomyckaercd MCLOOAR30BAHME KOPOTKO3AMHKATENA.

B cayvasx, korgza KOpoTrosamHKarens Ha IIC He MOXET OHMTE
yCcTaHOBJEeH, ycTpoiicTBa mepefayd OTKINYANMEero CHErHasa OO0 B.Y.
KaHay HOJEHH CHTP IyGAMPOBAHH .

lpmvenenue annapatypu AHKA-ABIIA fnd nepenavs OTKADYARLE-
To CHTHaJ2 N0 B.Y. KaHaly B KamioM KOHKDETHOM Ciydae MOMKHO
GHTB OGOCHOBAHO.

B mepsyn ouepens, no.ma YUETHBATHCA YHANCHHOCTH NONCTAH~
IME OT NUTANMEr0 KOHLA JMHEA ¥ CHOCOCHOCTH BHKIDYATENA JNUMHEX
OTHJINYATH HEyHajieHHHe K.3. lIpMMeHeHWe OTRANYANULErO CHIHAJIA
zna [C I10-220 kB ¢ ynpoumeHHO# cxemoff 3JEKTPHYECKUX COCRHAE—
HE# TpeCyeTcsA DDH HAJMYEM HA DETARMMX KOHUAxX Juamit II0-220 KB -
BHEJOYAaTeJell cepmir BB mim BBH, KoTopHe He MOI'yT CHTH MOLEDHE-
SUDOBaHH WAZ He IOTBEPraiich MONCpHM3ANME G nemm NOBHNEHHR
EX CHOCOGHOCTY OTKJDYaTh HEYHNANCHHHE K.3.

B OCTANBHHX CAy9YanX HA TAKEX NOACTAHIMAX BONDOC O MpDEME-—
HeHuZ HepENavd OTIINYANNEro CArHaZA C MOMOBD YeTpoficrs AHKA-
~ABIA monxeH pemaThCAd, B OCHOBHOM, B 3aBUCEMOCTE OT MOMHOCTE
H OTBETCTBEHHOCTH NONCTAHIEMA, T.€. 9TH yCTpOiiCTBa LOAXHH, B
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HepByR Ouepelb, yCTAHABAEBATHCA LA ABTOTDAHCJODMATOPOB X
TpaHcHopruaTopoB 220 K3 GONBEOL MOMHOCTH.

Kparxoe onmcaHme ¥ CPYKTYDHHE CXEMH aNuapaTyps TLOA
AHKA naHy B OPZAOKEHUH.

2.1, JlpmAmmms BHOOJHEKES CXeM NEPEeNayl OTKADYanIero
CErHA%NE

2.I.I. Ha pac.7 # 8 npEBemeHH OpUHENMOFMANBHHE CXEMH Hepe-
Jayy OTRIDHAnIEro CHrPHAaJN& 0O B.G. Nakaly C IOMOWBR andapaTypH
rone AHKA-4 npy NeliCTBAE 3aLMTH TDAHCPODMATOPOB (ABTOTpaHC-
¢opuaropon) moxcraHuui I10-220 KB ¢ yOpOWEHHHMY CXEMAME SJEK-~
TPUYECKEX COEIEBHEHM) HA CTODOHE BHCLETO HANDA#EHAM.

YKaSaHHHE CXeMH LAHH AR .

~ oXeMu "MOCTEK C BHKIOYATEJIEM B NEPEMHUKE ¥ OTHENNTE—
AAME B LEOAX TPAHACPODKATOPOB™ (pmc.7);

~ cXeMmu "IBa CJIOKA JMHEA-TPaHCLOPMATOD © HEABTOMATUAYEC—
KO#i nepemuyroft co croposH amami" (puc.8).

CXeMs XaHy A CAydad, KODJie Jif PesepBADOBAHAS, Nepefa-
TN OTKANUGDMEre CHrHaja no B.¥.Kadany Ha IIC ¢ yopomerso# cxe-
MO# BNEKTDUYECKEX COSARHEHME MCHONB3YeTCH KODOTKOBEMHKATEJb.

2.1.2. Depemaya OTKAVIANUEIO CEHANA C LEJIBK NOBHIEHHA
HAJIEXAOCTE OCYHECTRIAETCA NPE CpPaCaTHBAHEME BHXOLHHX HPOMERY-—
TOYHHX peXie SaumuTH TpascfopmarTopa (aBroTpaHc@opMarTopa) cmo-
COGOM NoCAEenOBaTeNbHOE CMEHH NBYX CHUHANOB (Openlmoaragmoe
p300peTesne HO 3adBKe B 2572419 or 23.01.78 r.). 3ror cnocod
0 3QPEeKTHBHOCTY OpPECAMKAETCH K AYOAEpOBaHXD annaparypd AHKA,

B Ka9ecTBE BHXOAHNX OPOMEZAYTOYHHX pejie ODUHEMHONO KOMI-—
JAeKTa (BRINYAEMHX HA BHXOHE NDHEMHEKA) ECHOOAB3YWTCA IDOMEXY-
TOYHHE pene rmua PO-23., KoHTaKkTamy yKaSaHHHX DeEJe OCYleCTB- -
zsgercs .

~ OTRJNDYECHWE BHKIKYATEJNE] NATANIAX KOHUOB JUHMM;

- OYCK YCTpOHCTBA, Pe3epBUPOBAHMA NDY OTKA3€ BHRIDYATE-
Jneit. . ' .

B menax BHXORHHX NPOMERYTOYEHX pejie IPMEeMHOIO KOMILIEKTSE
OpenyCMOTDEHH YKASATeNbHHE peJie.

2.I.3. B menfix BHXOZHHX ODOMERYTOUHNX Deje ODAEMHOT'O
KOMILEEKTa IJA BHBENECHAA €r0 N8 RelfcrBid B Caydae NpOBEDKE
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IR’ HOHCOPABHOCTE 8UNAPATYPH CBASH NPENyCMOTDEHH HAKAARKE.

2.1.4. B oxemax npsmcmpena CHI'BAAR3ANRA :

= B DEpenammeM KOMIIEKTe - nelonpasaom nepemmca"
% "mepejava JANGOro cErgama”; . . .. .

- B IpEEMHOM KOMILIEKTE — aempanaocn npueum:a" X
npzeu deono czrnua .

2.2. Ococﬂocm BHIOJHOHAT ggg»

¢ IIC co cxemoff "mocTEE C BH!UI))'I&TM B nemu_gge X_OTneamTe-
JME B gem mg m%mggn gm,‘ 22. : . :

2.2.1 I. Cxewa cOCTOHT HS .

- Hemeff NOCTOAHHONO ONEDATHBHOTO. TOKA H. czrna.unsam g6~
penaomrx koumnexros AHKAT m AHKA2 (plc 7, a); o

~ meneil BOCTOAHHOT'O onepa'rmoro TOKA H cnﬂmsam .

HpUEMHHX KoMIneKToB AHKAI (ma IICI). % AHKA2R (#a IIC2) -.(pmEc.?,-
" 6). (Doossavenne mopcranumi, Ha KOTODHX YCTARABIEBADTOX LDN-
€MHHE KOMIIEKTH OpMHATO yoaoBHo: IICI m IIC2; .o00sHaverEe AMHXE
I10-220 ®B cooTBETCTHyeT NpUHATOMY Ba puc.I,a - 6,a).

2.2.1.2. B cxeme puc.7,a npexycMOTpeHa YOTAHOBKAE ABYX
Oepeganmyx KOMIIEKTOB anmaparypw AHKA-ABIA:

AHKAT - nas pmepenaws ormmamero curHana Ha IICI
AHKAZ ~ ZniA Deperavs OTHINIADKEro curma aa mca.

-C yueTom BOSMOEHHX DEMOHTHHX PEREMOB mepexava OTRINIAD-
IMX CETHAIOB OT SAUMT KAXLOTO M3 TPAHCTOPMATOPOB (aBTOTpasc-
fopMaTopoB) mpenycMOTpesa B ABYX Hanpanjpemmsx: Ha ICI ® Ha -
[IC2. BuGop.HanparNeHNsA OEpeNaul OCYmEeCTRIASTOA C OOMOILN Ha-
BAGTOK SX, YCTRHOBAGHHNX B BHXORHHX HeOdX samar 'rpaacd)opma-
TOpoB (8BTOTpaHCHOPMATOPOB). )

2.2.I.%. Ha cxeme pmc.7,6 npmaeneau nenm npzeua OTEED~
dapmux cEraauos Ha ICI u Ha IIC2 X nens CErLanssamm & mex
(1ca). - . _

B BuxoOpsuX uenax npmeMmEroB AHKA-ABIIA HpSXyCMOTDEHH .BH-
xozAne npomexyrousue peae Kb I x KL 2 trma PlI-23, KoAraxraus™
STHX pené OCYWeCTBAAETCA OTRANYEHHe BHRINYATENOH um  {

- myek YPOB I10-220 kB #a ICI z IIC2.
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B neisx OGMOTOR BHXONHHX HDOMEXYTOUBNX pexe IPHEMHOI'O
KOMILIERTE OpPERyCMOTPEHH yRasarensHue pene (KHI, KH2).

2.2,1.4. B oxeme OperycMoTpeHa CJAEAYDMAS CATHAIM3AIUS

~ B NepefavieM KOMIUIEKTe - "HEHCHDABHOCTH NepejaTqura”
2 "nepexava AZHCOTO CHIHANA";

- B NDHEMHOM KOMIJMIEKTe — "HEHCODABHOCTH OpUEMHHKA" I
"nopuem ADCOTO CErHALA". '

- R42.2. Cxena mepenauy OTKANYADIMX CUT'HAJIOB IO B.Y. KaHa-

Zy ¢ .IIC co cxemoil "mBa GAOKa JMHMA-TPaHCODMATOD ¢ HeaBTOMa~-
TUYeCKOk HepenIKo# co croponn Juumi’ (puc.8)

2.2.2.I. Cxema coCTOET MS

- menei NOCTOAAHOrO ONEPATHBEOTO TOKA M CHIHANMSALMHM Me-
-penavuero xommwiexra AHKA - (puc.8,a);

. - genell DOCTOSHHOT'O ONGDATHBHOTO TOKA H. CHIHAAASAINE
OopueMEOrO RommiexkTa AHKA mHa ICI (1IC2) - (pzc.8,6).

I1A neperaus OTRADYANNMX CHTHAJIOB Ha DACCMATDUBAEMOH HOT-
CTaHUXE ycTaHaBiEBAEGTCA OLUE nepejaryux AHKA-ABUA; npmem OT-
rapvapnux curdanos Ha IICI x IC2 ocymecTBiAeTcs IByMA IPHEMHE-
Ravy AHKA-ABIOA (Do OmHOMy Ha Kexpmoi ®3 nojcrasumi). B.u. xa-
Hedl CpraHksoBHBaeTCH HO oOfHolt 3 Hemei aunmit II10-220 xB. C
yYETOM BOSMORHNX DEMOHTHMX DERMMOB Leperaya OTKINIANUEX CHI'-
HaJIOB OT 3auT KAXJOroe H3 TpaHcHopMaTopoR (asToTpaHcfopMarTo-
pOB) npefyCMOTpeHA Ha OTRALYEHHe BHKADYATEdel Jueuwy I ¥ JIAHKM
2. BuGop orrapyaemofl JMHUM OPOM3BOTMTCA C IOMONED HAKAALOK. -

SX, JCTAHOBNEGHHHX B BHXOLHNX LEIAX 38T TPAHCHODMATOPOB
(aBTOTpAHCHOPMATOPOB) « '

2.2.2.2. [lepepagua oTHANYaLNErO CHEI'HAJNE OCYUECTBIAETCA
OpE CpaGaTHBAHEY BHXONHHX NPOMERYTOYRHX Deje 3amaTH TpaHcdop—
maropa (aBrorpancpopvaropa). Depegata OCYMECTRIAETCH CHOCOGOM
HNOCKEeNOBaTeNbHO! CMEHH IBYX CHIHAJIOB. ‘

2.2.2.3. Ha cxeme npmBeneHH LEeOE OpHEM& OTRJADYANMUX CHD-
‘BanoB Ha IICI (IC2).

B BHXOZHHX HeOAX NOpPEEMHNKOB AHKA npenycmorpem BHXOIHHE ‘
nponexyrodnne pese Ko I-Kl 4 rmna PI-23. KoRraxramp sT#x pene
OCymMeCTBAACA OTKINYEHNE BHRADYaTeael amHmZ I m 2 ¥ Oyck
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YPOB Ba ICI m OC2.

B menax OCMOTOR BHXOHEHX ODOMEXYTOYHHX pede InpreMHOPo
KOMILIEKTA NpPeiyCMOTPeHH yKasaTeinHEHe pesne (KHI - KH4).

2.2.2.4. B cxeme OpeZyCMOTDEHH CHPHEM3ALMA, aHANOr¥3Has
npuBerenHolt Ha puc.7 (n.2.2.1.4).
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3.1. OOmEe DONORESHEA

Annaparypa HESKOYACTOTHAR KaHalOB aBroMaTmKE (AHKA) me-
NOJE3YyETCA B CHCTEMaX OPOTEBOaBapuiiHOZ aBTOMATHKY, peneisoft
SallMTH ¥ TeJEMeXaHmK#. ANNapaTypa COCTOMT K3 HepemaTymKa ¥
. [pHeMHAXa, KPAaTKOe ONPCAHUE KOTODHX DDHBENEHO HEEE.

Depenarumk AHKA npenrasHaver Iuf npeoCpascBaHMS HEPBEY-
HHX JECKDETHHY. CHEI'HaJIOB aBTONMATHKY M DpejefiHOX 3ammrH, CUrHa-
JIOB (23H HANpAReHWA NPOMuIUIEHHOA JagTOTH B CETHAJIOB TeaeMexXa-
HEKM B CHI'HAJH TOBalNbHOE 9acTOTH.

Oepenava .CHTHATOB. OCYWECTBIAETCA 1O BHEENCHHEHM BHCOKO-
JacTOTHHM KasajaM IO JHMHEAM 3JeKTpoNepefay ¢ NDEMSHEHNeM OT-
HeabHOK RaHanoofpasynmefl annapaTypd BHCOKOYACTOTEOH OpoOTHBO-
apapmitao#t asroMaTExy THna ABIA. (AmmapaType Tmna AHKA mpesm-
HoSHaveHa TaKkxe LAA Nepefavur MHJOPMAINA - CHIHAJMOB TOHANBHOM
YACTOTH — HEOOCPEeNCTBEHHO OO CTAHKAPTHHM TeXefOHHHM KaHaiaM).

Hepenaga CErHABOB ABTOMATEKN Z pDeaelAOl -3auMTH C HO-
mompbb annaperyps AHKA Moxer OCymeCTRAATHCA C HAYANBHOI'O OyHR-
Ta Ha KoHewHuE AMO0 HENOCPENCTBEHHO, AMGO C OOMOMLD OPOMEXY-
TOuHOTO HyHKTa. Jepes DPOMERYTOUEHA NYHKT NEpeNada CUIHAJOB
MOZET OCYLEeCTBAATHCA O ORHOMY K3 CHCKYDIMX CHOCOGOB:

- TDAHSETOM, T.8. HA TOHANBHOR YaCTOTE, (83 CymMecTBEH-.
BOTC 3aMElUICHHA ¢ YCEAGHZEM [0 ypOBHD; HA IPOMEXyTOYHOM OyH-
KT DOARHH OHTh YCTAHOBNGHH DpUeMHUK M IepefaTduk ABIA;

- = penefBHM DepenpHeMOM, T.6, JODABIEHMEM BXONHHME peJe
nepemaTveKes, YCTAHOBACHHOI'O HAa NPOMEKYTOYHOM OyHKTE, C HO-
MOUBYD BHXONHNX peji€¢ IPAEMHURA, yCTAHOBJEHHOTO TAM X€; IpH
peneiHOM nepenpmeMe yBEJMYMBAETCH BpemMa Nepenady CHELHANOB ¢ -

HavanbHOI'0 NYHKTE ODMMEDHO BEBOE IO CPABHEHHED C 'rpaasmxoﬁ
neperadeit,

lipz orcyrcTBRE ynpammmmx CET'HaJIOB C BHXORA Hepegaryu-
kKa AHKA Ha Bxop mepeparTumka ABIA nocrynaer cursal reseparopa
KOHTpOXIBHOM wacToms f, (cpexEee sEavenEe KoTOpO# DaBHO.
3120 I'm). Ho auR¥R sjexTponepefadl B.4. curdan,ABIA nocryma-
er B npmemumk ABIA. )



A o op 625-01
ax.l - 44 - ,

Opa nocryunesmm Ha nepenaTwdk AHKA ynpanzaonmwx CEIHAAQB .
Ba BHXONE NepefaTUMKa NOABLAGTCR CEPHEAR, COOTBETCTBYDMER To-
HansHOR yacroTe. llepezava KOBTDOABHOrO CHT'HEAA NDE 9TOM Lpe-
Kpamaerod. -TOHANBHEA CHTHAN QHAJOTEYHO KOHTDOJBHOMY CETHAAY
DNPOXOZET N0 B.Y. TPaRTy: nepemarTwuk AllBA = JHEHHA -~ NDEEMHAMK .
ABIA % nocae npeoCpasoBaHms NOCTyNaer B HpHeMEER AHKA, Bume-
AAACHh HA COOTBETCTBYNMYD EArpDysKy DpHEMHEER.

Annaparypa AHKA BHIYCKESTOA HBYX BHEOB: AHKA-H ocymeo— ’
TRAAST Nepezady I4 CHrHaNOP ABTOMATHKE M Dejeitsolf samETH,' -
cETHan (asH MM CHPHANOB TeneMexammxm; AHKA-4 ocymecTRuZeT.
nepexady 4 CHIHaJOB SBTOMATHKE M penelRofl SAmZATH, CHrBaia
fasH WM CHPHANOB TEICMeXAHEKH. :

Toaa.u.xax YAcTOTa CATHAXOB a.arouamm B pe.uennol sa.mm
F ONpPeRenAeTcA HO BRDPAXEHHD

:ﬁ f,+120 (x-I) (Ii

rme £, - wmorTOTA nepenatm nepsoro mza.na. b.e 24 AHKA-R
#¢ = 1380 Iu, mas AHKA-4 £ = 2580 In;

K - ms@nmenr, coornercrmm Bouem CHrHaza; o
nas AHKA-I4 szavenwe K. % I+I4. nEs AHKA-4 K =lrd..

Ips onHOEpeMeHHOM ROARNOHMH necxmm YO paBRAnIHEX cap-
HajoB 00ecneYmBaeTCH nepena\m TOHATBHOTO CHrHAxNa, odaaranme-
T'O MEHHDHMM HOMEDOM..

Hepenava UAr#AZ0B ABTOMATHKA B pexeftmoft sammru nomaa’
JAHGO B TEUEHHE BPEMEHE XeACTREA yUPARNANGETO. CHIHANA, AMGO
B TeveHue 50+ 6 MC C SaNOMMHAHMEM NOSBMEHHMA YNDABAANUENO CHI--
Haya. IIpw nepejave CHI'HBRIOB C 3aNOMEHAHEEM SAfNKOMPOBARHHO .
yOpaBAONEE CATHANN NePeRapTCA HOOYepenHO COPAACHO HpROpNTE-
ra, [lepenava cErmaga npexpamaercd HNPE. ODOSBAGHER mm.l"o yo-
PABLAKEEro CErians, OGNAZADNEre NpPeRMymeCTBOM nepena\m.
DOBTOPHO DEDENAsTCA B CBOD ONepeghb.

CrenyeT OTMETHTH, YT0 LARTENBHAR nepenaqa CErEAXOB n—
JAeTCA HemexaTensHoft, BO-NEPBHX, HOTOMY YTO.BO BpeMd Iepema~-
9 CHPH2OB OTCYTCTBYeT KOHTPONEHAA WACTOTA,.& B STHK JCAOBE~"
ax AHKA CTRHORETCA MEHEE MOMEXOBamMmeHHoR: BO-BTOMNE, HOTOMY
9r0 NpE Nepefave CErHANOB NPOXSBOAKTCA JODCHPOBRA PAGOTH e~
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perartumxa ABIA, -r.e. padoTa ero ¢ 6onee BHCOKEM yDOBHEM OO
CPRBHEHEI C yDPOBHEM IePeIavl KOHTPOJBHOY 4acTOTH, ¥, CRexoBa~
TENbHO, YBEAMYMBAETCA HEGNArONpHMATHOe BiIMAHKe Hecyme#t yacro-
4 ABIA Ha padoTy ZPYyIHEX CDEICTB CBA3H.

Ha npoMexyToYHOM OyHKTE MECTHHE CHIHAIN MNEDT NPEEMyMec—
TBO Iepel TPAHSMTHHM: IpDM Hepenade CUrHaJoB aBTOMATHKE X pe-
Zefino#l 3auWTH COGCTBEHROI'O NepelaTduKa TPAH3WTHHE CHTHANH Ye-
pes 3T0T OPOMEXYTOUYHHI NYHKT He INPOXORAT M HO3TOMy OyIyT NO-
TepaHH,. [Ipr HEOGXOIMMOCTE OCYMECTBHTH IDEHMyNECTBEHRYD Hepe-
Faqy TPaHSETHHX CHUfHAJOB Oepej] MeCTHHMH NP HMX OLHOBPEMEHHOM
NOABNEGHMM Ha IPOMEEYTOUHOM NyEKTE MOXET OHTh OCYWLECTBIGH pe-
JeifiuHi pepenpmeM CHUI'HANOB SBTOMATHKU M peneiiHoff sammrH. Pe-
Jneiliu#t pepenpuem OpEPSBHAWBAET TPRHSHTHHE CHI'BAJH K MECTHHM H,
CHeNOBATENBLHO, MCKANYRET HX HOTEDN lpd OZHOBPEMEHHOM HOABjE-
HMJ TDAHBUTHHX M MECTHHNX CHIHAJOB.

Ynparnenme neperavelf CEIBANOB ABTOMATHKEM M pexelinof 3a-
IIMTH OCYmEeCTRIAeTCH HAUDAKEHWeM DOCTOABHOrO TORa 220 B jmeo .
32 B OT BHEmHEIO HCTOYHEKA, AMCO 32 B OT COGCTBEHHOrO HCTOY-
HEHxe OUTaHHA OepefiaTIHKa.

Annapar;y'pa ofecnevMBaeT NOCTOAHHYD pacoTy M BHCOKYD HO- -
MEXO3aIMMEHHOCTh, [IOMEXO3aIMIeHHOCTh aNnapaTyps NOCTHIaeTcs,
B 4Y2C1HOCTH, HCHOOJB30BaHMeM B opAemamke AHKA cmeremu WOV (mm-
POKONONOCHH] (UIBTP-OrDEHEIUTENE — YSKONOZOCHHK (MABTD) H
npEMEeHeHneM B Kaxuol BHXOmHO# uenm BajepEKE Ha cpaCaTHBaHuE.
TomexosamymeHHOCTs annaparTypr AHKA-I4 Conee BHCOKas, 4eM y
AHKA-4 (sa cuer npuveHensms B AHKA-I4 mupoxomosocKoro QUAbTpa
¢ Gonbmoll NOZOCOR NpONyCKaHwms). IpM MCHONE30BAHAM NPHEMHMKA
AHKA~I4 coBMecTHO ¢ ABIIA Bpema 3aepRKM Ha cpaCaTHBaHMe ycTa-
Hasnmeaercs 5 mwiu IO Mc, nua annaparypd AHKA-4 Bpems sggepx-
KM Ba cpadarupBaHme - 20 MC. :

3.2, Onmcanme CTDYKTYDHO¥ cxemy nepemarumka AHKA (pwc.9)-

3.2.1. [epenaTeax COCTOMT B3 reHEpATOpPA KOHTDOABHOR wac-
70™H ( fo ) H 4ACTOT.CHI'HAJOB &LTOMBTEKE ¥ DejchHOK 3aupTH,
yopaBngemux xmoged KI.I » Ki.2, yommuaresns, BHXONHOrO QmubTpa
Bepxumx gacror 1,2, CnOKE yNpaBEEHHA, ONOKA NAMATH OYCKOBHX
CATHANOB, YCTDOLCTB& COpOCA, YACTOTHOIO MEHMNyIATOpa, OJOKa
yopaBsnes®s, CEHXPOHM3ATOpA, yCTPOHCTBA E3MEpEHEA yDOBHA rede-
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paTopa B BHXOZHOI'O yDOBHSA NeperaTiura, CXeMd CHIHAaNu3aldn De-
pernave cEriHaja 8BTOMATHKE, CXeMu aaapnmion cnraa:maam. daora
NETaHZA B YSJAOB CTACHAE3ATOPOB.

" 3.2.2. OcHOBOH mepenarTumka sBaferca RC — PeRepaTop, Bh-
padaTHBanmZil TOHANBAHE YACTOTH AAA NepEfavd CHTHANOB @BTOMATH-
KE ¥ DeneiHol 3auTH, KOHTPOABHYD YACTOTY K YRCTOTH MAHMLYIA-
IME; IPY OTCYTCTBEM yNDABAAMIMX CHEIHANOB I'eHEpaTOp HACTDOEH RA
HEgHee 3BaveHUE KOHTPONBHO! YacToTH, pa:saoe 3060 Tm.

3.2.3. Ynpaensemye xapum Ki.I z KI.2 npenaasuaqenu Jum KOM=
MyTaumu CHI'HANOB MeCTHOr'o remeparopa (rmoe KE.I) ® TPaHSHATHHX
cEreaios (wued Ki.2). Ha HavaibHoM DYEKTE NEDEXAYM HCHOALSYER-.
CS TOABKO OfuE Kuoy - Ki.I.

3.2.4. Yomwmrens, HA ROTOps# NOCTynaeT cHTHAN renepa'ropa
MY TPRHSHTHNE CHTRAN, UDENHA3HAYER HJA yCAJEHAR B COrXacoBa-.
HEMA CXeMH ¢ QuABRTpOM Bepxumx wacror $KI, -2, wepes xo'ropuﬁ CAT-
HAJl NOCTYHAET HA BHXOX IEDEIATUYMRA.

3.2.5. B nepemarymke I8 KaxKore B3 ynpamnmx CHI'HEJIOB
SBTOMATHRY K peleltHO} SalETH NpeXyCMOTDEH OIMH H3 IBYX BOSMOX-
HHX CHOCOGOB Nepefayd:

3.2.5.1. B TevyeHme BPEMEHH neﬁcrm yApaBAADIETO CHrHANA -
OoJNOXEeHNe NepeMHYKE "2 - 3" (pzc 9 :

8.2.5.2. B revenme 50 MC C SANOMEHAHEEM NOABTEHEA ynpas-
IADLET0 CETHANA - Doickesme mepemyux: "I - 3" (pme.9).

3.2.6. Padora nepenérqm 1o 0.3.2,5.2 (onpene.uxercx 60—
KOM yOp3BIEHES K OAOKOM NaMATH OYCKOBNX CHIPHAJO0B. [Ipy BRADYEHHR
SJEKTPONRTAHKE Ha GROR ODAMATE OT ycTpoiicTBa cfpoca mocrynaer
cursan copoca, KOTopH# HOZTroTaBIZBAET CNOK IAMATH K npzeuy B~
Gopmalmz,

B cayvae OnHOBPEMEHHOI'O. HOABAERAA HECKOMBREX YIPIBAAIIEX
CUrH&JIOB GJIOK YHDaBNeHuA ofecnedywpaeT BRAVYEHHUE 'rona.uaoﬁ 9ac-
TOTH CHTHAJa, OGAAApNerc NpHODETETOM. :

) 3.2.7. C DOMONED WAaCTOTHOI'O MAHANYAATOPA OCYLECTBAAETCH
YACTOTHAA MAHMNYNANMA CErHANA KOHTPONBHO! 9YACTOTH HANpAXEHHEM
50 I'm, (asa ROTOPOTO HORJERMT Lepefiave WIE CHIHANOB yoTpodcTsa
TeseMexaHuKE. YACTOTS CHTHANOB Mammnyamuma 3060-3180 I'm.

Ipz noABNEHEY YNDABAAOINX CETHANOB ABTOMATHEE W peneimol
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BAUTH Ha GAOK YNDABJieHWA ¥ Ha MAHENY/LUITOP NOCTyNaeT CHUTHAX
OTRINIEHUA MAHMNYIEDYOUErO CUTHAJA.

3.2.8. BHasuaveAme CHHEXDOHE32TOpa — QOPMUPOBAHEE CHHXPO-
EMOyIBCOB, COOTBETCTEYOUMX LEPEXOLY Yepes Byab CHHYCOMNANh-
HOT'O RaNpDAXEHNA CHTHEJNa TEeHepaTopa, X CHHXDOEMSAIEA MOMEHTOB
NepeRJnIeHNA JacToT reHeparopa (lepermpueHye JacTOT IDOMCXO-

JET B MOMEHT IEepexons IeHEepHpyeMoro CEIrHana Npemnmyme#t gac-
TOTH Yepe3 HyJb).

3.2.9. BnOK E3MEpEHHA CJIYRMT IAA NOCTOSHHOIO KOHTPOJA
YPOBHA BHXONHOI'O HalpSKEHMA NepefaTuMKa B NpoLecce 3KCILIya-
TallH .

3.2.10. B pepejaTumKe OperyCMOTDEH KOHTDOAER ¥ CHI'HAJIM~—
3alds Neperauy CHTHAJNOB aBTOMATNKE ¥ DeCkHOi 3amyTH X aBa~
puiiHaA CHCHANK3alMdA, BHARAANLAA CHWKEHKE BEXOLHOIO Hanpme-
HuA rexeparopa Ha 50% @ Gonmee.

3.3. Ogmcanme CTDYKTYDHOX cXemu ppuemarka AHKA (pmd,IQ) P
3.3.1. [pueMHEK YCJIOBHO MOZHO Dasie]uTh Ha JEBE JacTH:

3.3.1.1I, [puenHER CHrHaja (asH HanpMXEeHWA NPOMHIIEHAOR
YACTOTH; .

'3.3.1.2, [pmemume ZMCKpETHHX CHI'HANOB a.a-x-omarm H pe-
JeiHOH 3amMTH.

(Cnexyer ormeT#TH, WTO CAPHAAH TeJEHMHQODMALEYE DPEEMHMK
AHKA He npmHmMaer. CurdHais TenemsfODMAINAN BHEEASDTCA B OpEeM—
HEKE Tejeungopualun) .

3.3.2. lpreMHuER JMCKDOTHHX CUTHANOB ABTOMATHRE I pexneii~
sot samurn (H.3.3.1.2) cocTouT m3 BXORHOrO ycTpolicTeBa, ycu-
JATENA - OIDAHEYNTENH, K3CHMPATENBHHX (QUIBTPOB ¥ BHXOZHOT'O
yerpoiteTBa, ABapmiiHas CUTMHAIKBaINA, OJACK NUTAHAT I y8JH CTa-

CWIK3ALMY ABIANTCA oommm IJA OCONX YCROBHO DasmejieHHHX 4Yac-
el IpEeMHEKA.

Bxonxoe ycTpoACTBO NpPUMEMHEKA IPENHABHAYEHO IIA H3CEpa-
TENBHOrO IpUEMa HOCTYNADIMX CHTHAJOB; B OpueMHrKe AHKA-I4
BXOIHOE YCTPOZCTBO COCTONT ES NOCNENOBATEABHO COEHUHEHHHX .
fenpTpa Bepxamx vacToT (3BY) ¥ JumeTpe HmmHUX vacroT (JHY)
¢ noxnocoi mponyckaHma 1200-3400 T'm, B opmemsmee AHKA-4 -~
TOXPKO ¥3 (uipTpa BepxHEX yacTor ($BY) ¢ mosocol mpomycRaHus



1200-3400 I'z, » npuemumke AHKA-¢ - TOABRO M3 (WABTDA BEDXHEX
9acToT (QB‘I) ¢ noaccoit’ nponycxamn 2500-3400 Ta.

C BHXOZA BXOZHOTO yorpoiicTBa CErgan DOCTynaeT Ha yORE-
TENb~OTPaHmIATeNs .

Hocae ycmem—orpannmm c nouom»n nscnpare.nsm q:.n-
TPOB. OPOACXONUT DaspeneiMe TOHANBEHX CHI'HANOB, orn!anmoa
9YACTOTaME, ;

chrem—orpamren COBMECTHO C BXOXHHMH H usdnpare.n—
HuMp QuabTpaME odpasyer cmcreMy HOY.

BunenenHu#t M3OKpATEAbHEM RABTDOM CETHAN. noc'rynaer Ra B~
XORHOE yCTpoicTBO, KOTODOS COCTOMT H3 NODPOTOBOrO YCTpOXCTBA,
CXeM. SalepRKM Ha cpadaTHBAHME W BOBBPAT, YOWIRTENd B BHXONHHX.
pexe. Loporosoe ycrpoitcTBO dopmupyer CHIrHAAH npAMoyroasHof gop-
M, KOTODHE HOCTYNADT HA ycTpofcTBO 38epmKE cpadaTHBaHEA. B
cxeMy.MOXeT OHTPH BRAVYEHa BajepkKa Ha cpadarwBagme 5,I0 mam - -
20 Mc; Ip¥ HEOCXONUMOGTE SANiOpRKA MORET OHThH HCEANYEHR, Saxep- .
xKa Ea Bo3BparT B Tevekme I00 mmm 500 MC HpMMEHEHA C LEIBD SANO—
MPHSHMA CHTHANOB QBTOMABTHKN B BHXOEHWX IlelAX; SaNeDXKKa Ha BOS-
BpaT Takxe MOXeT GHTH ECKANYEHI H3 CXEMH.

Harpyskoii BHXORHHX yCHuXTeJe# HORKAHANOB SBTOMATHKE ABAA-
PTCA BHXONHHE peJie; HPeAyCMOTpPEH OECKOHTARTHHE BHXOR.

SaerrponrTanMe npueminka AHKA mpoMSBONMTCHA OF HCTONRMRA
NOCTOARHOIO TOKa HanpsaxeHwes 220 B HaM o ceTE DepeMEeRHOIO TO—
Ra Hanpssenwem 220 B uepes GNOK nuraHss,
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