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1 YKA3AHUA 110 ITIPUMEHEHUIO CXEM PY 6-750 B

1.1 BBenenue

1.1.1 PaGoToit ycTaHOBJIEHO MUHUMAJIbHOE KOJIMYECTBO TUIIOBBIX cxeM PV, (B
tom yucie OPY, 3PV, KPVYD), oxBarpiBatomux OOJBIIMHCTBO BCTPEUAIONIUXCS B
MPAKTUKE CIy4aeB IPOCKTUPOBAHUS HOBBIX M PEKOHCTPYKLHMH ACHCTBYIOIINX
noacraniui  (IIC) u kommuekTHeIX TpaHchopmaTopHbix mnoactanuui (KTII),
MO3BOJISIIOIIUX 00€CIEeUUTh HAJIEXKHOCTh U kuBydYecTh [IC U 10CTHYD S KOHOMUYHBIX
YHU(PUITUPOBAHHBIX PEIICHU.

s pazpaboTraHHOro Habopa CXE€M pPEKOMEHAYETCS BBINOJHUTH THUIOBBIE
MIPOEKTHBIE PEIICHHs] KOMIIOHOBOK PV, ycTaHOBOK 000pynOBaHuUs, YCTPOMCTB
yhpasieHus, peneinon 3amutel U aBTomatuku, ACY TII u ctpouTenbHON YacTy.

1.1.2 IlpuBenaeHHble THUNOBBIE CXeMbl PY crnemyer npuMEHATh NIpU
MPOCKTUPOBAHUM  HOBBIX,  PACHIMPEHUU  JCUCTBYIOIIMX WM TOJJICKAIINX
TEXHUYECKOMY MEepEeBOOPYKeHUI0 U pekoHcTpykimu [IC Bcex BegOMCTB B ciiyyae,
ecnu [IC B mocnenyromem O0yayt sxcrryatupoBatbess OAO «DCK EDCy.

1.1.3 IlpumeHeHuE HETUIIOBBIX, a TaKXe JIIOObIE OTCTYIUIEHHUSI OT THUIIOBBIX
CXEM [IOMYCKAIOTCS MpPU HAIWYUU COOTBETCTBYIOIIUX TEXHUKO-3KOHOMUYECKHUX
ob6ocHoBanuii u cornacoBanuii c OAO «®CK EDC» u OAO «CO-IIIY EBCx»

1.1.4 B paznene 2 nmpuBeeH MepeUeHb TUIOBBIX CXEM M yKa3aHbl 00JacTH MX
MIPUMEHEHUS, a B pa3jiene 3 caMu TUIIOBBIC CXEMBI.

Hymepanus cxeM B OCHOBHOM COXpaH€Ha HE3aBHUCHMO OT KJIacca HaIpsKEHUS
B COOTBETCTBHH C MPEABIYIIIUMU PAOOTaAMH.

1.1.5 B pabGore mnpuHsTa creayrouias TEPMUHOJOTUSA: Uil 00O3HAUYCHUS
00s3aTETLHOCTH  BBITIONHEHUS TPEOOBAHWI TMPUMEHSIOTCS  CJIOBA  «IOJKEHY,
«CHemyeT», «HeoOXOAUMO» W TpPOU3BOAHBIE OT HHX. ClOBa «KaK MPaBUIIO»
O3HAYaIOT, YTO JaHHOE TpeOOBaHUE SBISAETCA MpeoOiaagaroliuM, a OTCTYIUIEHUE OT
HEro JOJHKHO OBITh 000CHOBaHO. CIIOBO «JIOMYyCKAaeTCs» O3HA4YaeT, 4TO JaHHOE
pElIeHHe MPUMEHSIETCS B BHJIE MCKIIIOUEHHS] U JOJKHO ObITh 000cHOBaHO. Ci0BO
«PEKOMEHAYETCS» O3HA4YaeT, YTO JIAHHOE PEIICHUE SIBISCTCS OJHUM W3 JIYUIINX, HO
He 00s3aTeNIbHBIM.

1.2 OcHoBHBIE TPeOOBaHMS, IPEeIbABJIsAEMbIE K CXeMaM

1.2.1Cxembl PY TIC npu KOHKpPETHOM MPOEKTUPOBAHUM pa3pabaThIBAIOTCS Ha
OCHOBaHUU CXEM Pa3BUTHUSI PHEPrOCUCTEMBI, CXEM AJIEKTPOCHAOKEHHUS pailoHa WU
00BEKTa U APYTHX PaOOT MO PA3BUTHIO MIEKTPHUUECKUX CETEH U JTOJKHBI:

1.2.1.1 Ob6ecneunBaTh KOMMYTAIIMIO 3aJaHHOTO YHCJAa BBICOKOBOJIBTHBIX
munuit (BJI), TpancdopmaropoB u aBrorpanchopmaropos (T) U KOMIEHCHPYIOIIUX
YCTPOMCTB C y4€TOM IepcrnekTuBbl pazputus 11C;

1.2.1.2 OOecneunBath TpeOyeMyl0 HaJeKHOCTh padboTel PY wucxoms wus
YCIIOBUH 3JIEKTPOCHAOXKEHUS MOTpeOuTeaed B COOTBETCTBUM C KATETOPHUSIMHU
ANEKTPONPUEMHUKOB U TPAH3UTHBIX MEPETOKOB MOUIHOCTU IO MEXCHCTEMHBIM U
MarucTpajbHbIM CBSI35IM B HOPMAJIbHOM PEXHUME 0€3 OTpaHWYEHHUsS MOIIHOCTU U B
MOCJICABAPUHHOM PEXKHME TPU OTKJIIOYEHHBIX HECKOJBKMX MPUCOCAUMHEHUAX C
YY4ETOM JIOMYCTUMOM HArpy3KH OCTaBIIErOCs B paboTe 000py10BaHUS.
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1.2.1.3 VYyuteiBaTh TpeOOBaHUE CEKIMOHMPOBAHUA CETHU M OOECHEUYUTb
paboty PY mpu pacueTHbIX 3HAaUEHUSX TOKOB KOPOTKOTO 3aMBIKAHUS;

1.2.1.4 OGecnieunBaTh BO3MOKHOCTh U 0€30MaCHOCTh MPOBECHUS] PEMOHTHBIX
1 DKCIUTYaTallMOHHBIX pabOT Ha OTACIIBHBIX AJIEMEHTAaX CXEMBI.

1.2.1.5 OOecneunBate TpeOOBAaHMS HATJISIAHOCTH, YAOOCTBa SKCILTyaTallUH,
KOMIAKTHOCTH U S KOHOMUYHOCTH.

1.2.2 Cxemnl PY HODKHBI MO3BOJIATH BEIBOJ OTAENBLHBIX BBIKIIOUYATEIEH U
JPYTUX anmnapaToB B PEMOHT, OCYIIECTBIISIEMbIA:

1.2.2.1 Ina PY nanpsioxenuem 1o 220 kB BkitounTenbHO, Kak IPaBUiio, MyTeM
BpeMeHHOro oTkitodYeHus: npucoequHenuss (BJI wim T), B KoTOpoM ycTaHOBIIEH
BBIBOJIUMBIN JIJI1 PEMOHTA WM OOCITY>KMBaHHUS BBIKJIIOYATENb WM JPYTroOW ammapar,
€CIM  3TO JOMYCTAMO TIO YCIOBUSAM DJCKTPOCHAOKEHUS TOTpeOUTENne u
oOecrieyeHus TPAH3UTHBIX TEPETOKOB MOIIHOCTH; €CIM OTKJIIOYEHHE I[eNHU
HEJIOMYCTUMO - TEPEKIIOYEHHEM IIeMM Ha OOXOJHYI CHCTEMY IIIMH WU
UCITOJIb30BAaHUEM CXEM C IMOAKIIOYEHUEM NPHUCOECIUHEHUN 0oJjiee 4yeM 4Yepe3 OJIMH
BBIKJIFOYATEIb;

1.2.2.2 Ilyrem  OTKJIIOYEHHSI  MPUCOCAWHEHUS HA COIJTACOBAHHOE  C
noTpeduTeneM BpemMsl JJisl YyCTAaHOBKH, BMECTO BBIBOJMMOTO B PEMOHT, MTOAMEHHOTO
anmnapata (Hanpumep, B KPYD);

1.2.2.3 Jns PY nanpsixenuem 330-750 kB 0e3 oTKIIFOYEHHUS PUCOEIUHECHUM;

1.2.2.4 Jlns anmaparoB, NOJAKIIOYEHHBIX HemnocpeacTBeHHo K BJI (wm T), —
npu ortkmoueHHblx BJI wim T (Bu-3arpaauTeny, KOHIEHCATOPhI  CBS3H,
OTPaHUYUTENU TIEPEeHANPSIKEHUHN U Ip. ).

1.2.3 CpaBHeHME BapuUaHTOB CXEM, HAMEUEHHBIX K pa3pabOTKe HA OCHOBAHHUU
MEPEYNCICHHBIX TPEOOBaHMA, M WX OKOHYATEIHHBIM BHIOOP MPOU3BOAUTCS Ha
OCHOBAaHUM  TEXHHKO-DKOHOMHMYECKMX  pacueToB. BplOuparoTcss  BapHaHTHI,
obOecreunBaronue TpeOyeMyr HaJIeKHOCThb, a 3aTe€M U3 HHUX BbIOMpaercsa Ooliee
SKOHOMHUYHBIM.

1.3 O0mue ykazaHus 1o BbIOOPY U NIPUMEHEHHUIO CXeM

1.3.1Cxembr  PY, yKka3zaHHble B CXE€M€ pa3BUTUA DSHEPTrOCHUCTEMBI,
ANEKTPUYECKHUX CETeH paiioHa, ropoJa WM B CXeMaX 3JIEKTPOCHAOKEHUs OOBEeKTa,
SABJISIIOTCSL TIPEABAPUTENBHBIMUA M YTOUHSIIOTCS NMPU KOHKPETHOM IMPOEKTUPOBAHUU
IC.

1.3.2 TlpuBeneHHbIE HMXKE CXEMbI IPUMEHUMBI AJid Bcex TunoB PY (OPVY 35-
750xB, 3PVY10-220kB, OPY B cocrae KTIIb 35-220xkB, KPYD 110-500xB) B
COOTBETCTBUU C IIEPEYHEM CXEM 1 KaXJIoro Kkiacca HanpsbkeHusa. Kpowme
MIPUBEACHHBIX B IEPEUYHE CXEM, TP KOHKPETHOM MPOECKTUPOBAHUHU U 0OOCHOBAHUH,
MOTYT OBITh IPUMEHEHBI U APYTUE cXeMbl PY.

1.3.3 Yucno tpanchopMaTopoB BBHICIIETO HAMPSIKEHUSI, YCTAHABIMBAEMBIX Ha
[IC, npuHumaetcs, Kak MpaBuiio, He MeHee JBYX. OHM MOJKIIIOYAIOTCA K Pa3HbIM
CEKLMSIM (CHUCTEeMaM) IIHH.

[Tpu pacuupenun I1C gucnao tpanchopmaTopoB MOKET Bo3pactu 10 3-4 mpu
HaJIU4YUHA 0OOCHOBAHUS.
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[Ipu ycranoBke 4-x u Oosee TpanchopmatopoB Ha [IC momyckaercs, npu
COOTBETCTBYIOLIIEM OOOCHOBaHMHU, TmpucoenuHeHue ux k PY Ha cropone BH
rpynnamMu u3 2-3 TpanchopmMaToOpoB uepe3 OJMH BBIKIIOYATEIh C YCTAaHOBKOM
pa3beAUHUTENS B LIEMH KaX10ro TpaHchopmaropa.

1.3.4 Ilpu BbIOOpE cxeM PY HEoOX0AMMO pyKOBOICTBOBATHCS CIIECIYIOLIUM:

1.3.4.1 Cxema PY BbIOMpaeTcs ¢ y4eTOM CXEMbl MIpHIIETAIONIEH CETH, €€
MapamMeTpoB M TMEPCHEKTUB pa3BUTHA, KOJIMYECTBA mpucoenuHseMmbix BJI u
TpaHc(popMaTopoB, HE0OXOAUMOCTHU CEKIIMOHUPOBAHUS u YCTaHOBKH
KOMIICHCUPYIOIIIUX YCTPOMCTB, pa3Mepa U CTOUMOCTH 3€MEIbHOTO YYacTKa,
NPUPOAHO-KIUMATUYECKUX YCIOBUN U APYTUX (HaKTOPOB.

Cxema PY paspabatbiBaeTcsi ¢ y4eTOM Ha3HA4Y€HUS MOJICTAHIMU B JAHHOMU
HHEProCUCTEME, HAJCKHOCTH PabOTHl MpuMbIKaomux BJI u moacranmnmii u ycioBui
UX pPE3E€pPBUPOBAHMSL.

1.3.4.2 OcHoBHBIE TpeOOBaHUsI, MPEAbABIsIEMbIE K cxeMaM PY 3akmrouaroTcs B
oOecrieueHuu kadectBa (¢yHkiuonupoBanusi [IC: HameKHOCTH, SKOHOMHYHOCTH,
HArJSITHOCTH M TPOCTOTE, BO3MOXKHOCTM W 0€30MacHOCTH  OOCITYKMBaHUSA,
BBITIOJTHEHNSI PEMOHTOB U PACIIMPEHNS, KOMIIAKTHOCTH U JIp.

1.3.4.3 Otka3 mato6oro Beikatoyatensd, B PY 35-110 kB ¢ cekiilmoHnpoBaHHBIMU
COOpHBIMU IIMHAMU, KaK MPaBUIIO, HE JOJDKEH MPUBOAHUTH K OTKIIOYEHUIO Oojee 6
MPUCOEIUHEHUI, B TOM uucie He Oonee 1 TpaHchopmaropa eciaum IMpU 3TOM He
Hapymaercss Ooynee OJHOM UENM TpaH3UTa U DIIEKTPOCHAOXKEHHE 0c000
OTBETCTBEHHBIX JIEKTPOIPUEMHUKOB 1-0i1 KATErOpHH.

1.3.4.4 Otka3 moboro Beikmouarens B PY 220 kB ¢ cekiimoHupoBaHHBIMU
COOpHBIMU IIMHAMM, KAaK MMPABUIIO, HE JOJKEH MPUBOJUTH K OTKIIOUYEHUIO Oosee 4-X
npucoenMHeH B T.4. He Oonee 1 TpaHchopmaTopa, eciu MpU 3TOM HE HapyIIAeTCs
Oonee OAHONM ILeMM TpaH3UTa, DIIEKTPOCHAOXKEHHE O0C000 OTBETCTBEHHBIX
ANEKTPONPUEMHUKOB -0 KaTEropuu U YCTOWYHUBOCTb PAOOTHI IHEPTOCUCTEMBI.

1.3.4.5 Otka3 mob6oro Beikiouarenss B PY 330 kB u Bbloue He H0KEH
MPUBOJNUTH K OTKIIIOUEHHIO OoJiee OAHOro TpanchopMmaropa M OJHOW JTMHUU, €CIU
3TO IOMYCTUMO MO YCIOBUAM YCTOMYMBOCTH SHEPTOCUCTEMBI.

1.3.4.6 Otka3 mo6oro Bbikmrouatens B PY 330 kB u Bblie mnpu peMoOHTE
JAPYroro BBIKJIIOYATENS] HE JOJKEH TMPUBOAUTh K OTKIIOYeHHIO Oosee 1
TpaHcopMaTopa W JBYX JIMHHUMA, €CIM TPHU 3TOM OOECIEYMBAETCS YCTOMYHMBOCTD
HYHEPrOCUCTEMBI.

1.3.4.7 Yucno OJHOBPEMEHHO OTKJIIOYAEMBIX BBIKJIIOYaTENel B mpejaenax PY
OJIHOTO HaNPSHKEHUsI I0JDKHO OBITh He Ooee:

-IIpY OBPEXKICHUM JIUHUU — JIBYX;

-pU  TOBPEXJEHUU TpaHcPopmaropoB HampsokeHuem g0 500 kB
BKJIIOUMTEIIBHO — YEThIPEX, a MpHU HanpsbkeHuu 750 kB — tpex.

1.3.4.8 OOO0O0IIEHHBIM KpUTEpUEM TMpu BblOOpe cxembl PY mpu paBHOM
obOecrieueHnn kadecTBa (PyHkuuonupoBanus I[IC sBasieTcs MUHUMYM 3aTpar Ha
CTPOUTENBCTBO U KCIUTyaTauuio PY u nmoacranuuu B Ueinom.

1.3.5 IIpy npuMEHEHUM THUIOBBIX cXeM Mg KOHKpeTHoW IIC ¢ 3amaHHBIM
konmyecTBOM PV pasHbix Hanpspkenud u BJI mojyexat onpenenenuro:

1.3.5.1 Tumpl, KOJIWYECTBO U TEXHUYECKUE TapaMeTpbl OCHOBHOTO
000py10BaHMUS;
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1.3.5.2 Heo06XoauMoCTh U MeCTa YCTAHOBKU PETYIUPYIOIIMX, 3AIIUTHBIX U
KOMIICHCHPYIOIIUX  YCTPOMCTB, HM3MEPHUTENbHBIX TpPaHCPOPMATOPOB TOKA U
HaIpsHKEHUS, TOKOOTPAHUYMBAIOIIMX U JYroTracsIiuX peakTOpOB, a TAKKE CXEMbI UX
MIPUCOCANHEHUS;

1.3.5.3 Pexumbl HelTpanel TpaHc(HOpMaTOPOB BCEX KIIACCOB HANPSIKEHU;

1.3.5.4 Ilapamerpsl 000pyIOBaHUS BBICOKOYACTOTHOM OOpaOOTKM JUHUUA W
KOJINYeCTBO 00pabaTpiBaeMbIX (a3;

1.3.5.5 Heo06XoauMoCTh YCTaHOBKHM YCTPOMCTB JUIsl IUIABKM TOJOJIea Ha
poBoJax u Tpocax BJIL.

1.3.6 HeoOxomauMocCThb, mapamMeTpbl U MECTa OTPAaHUYMTENEH MepeHaIps>KeHU!
(OITH). Pexomenmauuu no yctaHoBke OIIH gansl B m.1.15 m yrounstorcs mnpu
KOHKPETHOM MPOEKTUPOBAHUH.

1.3.7 Ina  PY 150 xB n#OpuMeHAIOTCS CXEMbI, PEKOMEHJOBAHHBIC JJIsi
HanpspkeHus 110 xB.

1.3.8 Ilpu OosibLIOM 4HCIIE TPUCOEAWHEHUM, I OTPAaHUYEHUSI TOKOB K.3.,
Ipyd HEOOXOJAMMOCTH CHUCTEMHOTO JIEJI€HUS CEeTH, IS OTPaHWYEHUsA YHclia
OJIHOBPEMEHHO OTKJIFOUAEMBIX BBIKJIIOYATENEH MPUCOEIMHEHUN, COOpHbIe MUHbI PY
CEeKLIMOHUPYIOT.

1.3.9 Ha TIC c opHOW Tpynmoii TpaHChHOPMATOPOB U NIYHTHUPYIOIIHX
PEaKTOpOB TMOJKIIOUYEHHE pPEe3epBHBIX (a3 peKOMEHIyeTcsl MpeaycMaTpuBaTh C
MOMOIIBIO 3apaHee CMOHTUPOBAHHBIX NIEPEMBIUEK (TIPU CHITOM HAMPSHKEHUN ).

1.3.10 CxeMbl ¢ NOJKJIIOYEHUEM BCEX WJIM YacTH MPUCOCIUHEHUN Yepe3 JBa
BeIkirouaTens (6H, 7,8, 9H, 9AH, 12H, 15, 16, 17) npuMeHsSOTCs €ClI IO YCIOBUSM
HAJIe)KHOCTH  BJIEKTPOCHAOXKEHUS TMOTpeOHUTENeld WM COXpaHEHHs TpaH3UTa
momrHocTH yepe3 [IC k cxeme PY mpenbsBisitoTcss TpeGoBaHUS O HEIOMYCTUMOCTH
OTKJIFOYEHHUS] TPUCOCNUHEHUN (KaXAOTO WM OTACNbHBIX) TMpPH OTKIIOUYEHUU
BBIKJIIOUATENSl NPUCOCAMHEHUs MO J000M mpuyYMHE, KpOME MOBPEKICHUS
MPUCOETUHEHUS.

CxeMbl ¢ IByMsI CHCTEMAaMHU IIIMH W OJTHUM BBIKJIIOYATEIEM Ha MPUCOEINHECHUE
(13, 13H, 14) mpumenstorcs B PY 110-220 xB B chydasx, Korja HMEHOTCS
NPUCOEIUHEHUS, UIMTEIbHOE OTKJIIOYEHHE KOTOPBIX (HAa BCE BpEMs BBIBOJA U3
pabOThI COOPHBIX ITWH) HEIOMYCTHMO.

ITpu sTOM:

-IpYU TOBPEXKIAECHUSAX B 30HE COOPHBIX IIMH JIOMYCKAETCA KPAaTKOBPEMEHHOE
OTKJIIOUEHHE HJTUX MPHUCOCIUHEHUNM HAa BpPEMS OIEPATUBHBIX MEPEKIIOUYCHU,
CBSI3AHHBIX C MEPEBOJIOM MPUCOEAUHEHUN Ha JIPYTYIO (HEMOBPEKICHHYIO) CUCTEMY
IIT1H;

-MOJKJIIOUYEHUE 3TUX MPUCOECIUHEHUIN Yepe3 JABa BBIKIIOYATENS YKOHOMUYECKU
HeLeNecoo0pa3Ho WIM TEXHUYECKH HEBO3MOXKHO (HaIllpuMep, U3-3a OrpaHUuYE€HHOCTH
TJIOIIA/IKH, OTBeAeHHOU no PY).

Cxembl C OOXOJHOW CHUCTEMOM IIMH — C OJHOM pabouelt U 00X0mHOU
cucremamu mwH (cxeMbl 12 u 12H), ¢ aBymst paGourMu U OOXOJHOW CUCTEMaMU
muH (13H u 14) npumensitorces B PY 110-220 kB B cniegyroniux ciydasx:

-xorga B PY umerorcs mpucoenMHEHMs, OTKIIOUEHHE KOTOPBIX MPHU BBIBOJIE
BBIKITFOUATeNnst #3 paboThl  (OTKIIOYEHHH €ro  ONEpPaTHBHBIM  TIEPCOHATIOM)
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HEJIOMYCTHUMO JIaXke KPaTKOBPEMEHHO, a MOAKIIOYEHUE 3TUX MPUCOECAMHEHUN Yepes
JIBa BBIKJIFOYATENS] 3KOHOMHUYECKH HELIEeCO00Pa3HO WM TEXHUYECKU HEBO3MOIKHO;

-Korga oO0XoAHas cucTeMa UIMH HeoOXoauma Uil — OpraHu3alldyd CXEMbl
YCTPOMCTBA IUIaBKM ToOjOJiena, Uisi  PallOHOB C 3arpsi3HEHHOM aTtMocdepod u
HEO0OXOIMMOCTH MEPUOIUIECKON OUNCTKH U30JISLUN, TPU IPYTUX OOOCHOBAHUSX.

1.3.11 Ecnu pomyckaercs OTKIIOUEHUE NPUCOCAMHEHUN MpPU OTKIIOUYECHUHU
BBIKJTIOUaTeNsl (aBTOMAaTUYECKOM WJIM ONEPATHBHBIM IEPCOHAIOM) Ha JJIUTEIBHOE
BpEMS, TO IPUMEHSIOTCS CXEMBI:

-TIpU YHCIIe PUCOEAUHEHUN 10 4-X BKIIOYUTENIBHO — YIPOLICHHbIE (OJI0YHBIE,
mocTtukoBbie) cxeMbl (3H, 4H, SH, 5AH);

-IpU YUCJIe MPUCOEIUHEHHUI 5 1 OoJjiee — cXxema ¢ OJHOW CEeKUMOHUPOBAHHOU
BBIKJIIOYATENIEM cucTeMOd ImuH (9) U CcXeMbl C OJHOM CHUCTEMOM IIHH C
CEeKIIMOHUPYIOIIUMH LENOYKaMU U3 2-X WIM 3-X BBIKIIOYATEICH, C IMOIKII0YEHUEM
OTBETCTBEHHBIX MPUCOECAUHEHUN B ceKIMoHupyomue nenouku (9H, 9AH).

1.3.12 IIpu paszpabotke cxem PY HeoOxomumo cobmronars «PermameHT
B3aumojiericTBusgs OAO «DCK EQC» 1 OAO «CO-LIAY EDC» nmo moaAroToBke K
YTBEPKIECHUIO CXEM DJIEKTPUYECKUX COCOUHEHUM TMOJICTAHIMNA W JIMHHUU
AIIEKTpOIIEpeady IMPU  HOBOM  CTPOUTENIBCTBE, pACIIMPEHUH, TEXHUUYECKOM
NEPEBOOPYKEHUN M PEKOHCTPYKIMM OOBEKTOB AJIEKTPOCETEBOIO KOMILIEKCA,
npuHagiexkamux OAO «®@CK EDCy.

1.4 O0ocHOBaHHNE HAIEKHOCTH CXEM

1.4.1 Cxembl PY mnoacraHumii JOJKHBI yIOBJIETBOPATH SKOHOMHUYECKU
1e’1ecoo0pa3sHOMY YPOBHIO HAJIEKHOCTH, PAaCUYEThl KOTOPOTO OCYILECTBISIOTCS MpU
HEOOXOUMOCTH M MO TpeOOBaHMIO 3aka3uWKa MpPU UX BBIOOpE NpH  pa3paboTKe
KOHKPETHBIX MMOJCTAHIIHIA. .

PesynbpTaTel pacuera HagexxHoctu (15,16) Moryr ObITH MCIOJIB30BaHBI MPH
BbIOOpE cxeMbl PY s mocnenyromnied OlleHKU: 4acTOThl BO3MOKHOTO MOJTHOTO WJIU
yactuyHoro mnorameHus [IC B TeyeHMH TrOJa, MaTEMaTUYECKOIO OKUJAHUSA
JUIATEIbHOCTH  TIEPEPBIBOB  DJIEKTPOCHAOKEHHUS U BO3MOXHOTO HEJOOTIIYCKa
AJIEKTPOIHEPTHUH, YCTOMYMBOCTH  PabOThl  IHEPTrOCUCTEMBI, HapyIICHUS
(YHKIIMOHUPOBAHHUS MMOJKIIOUYEHHBIX 00BEKTOB U T.II.

1.4.2 Tlpu oGocHOBaHMHM W BBIOOpE CXEM pPAaCcCMATPUBAIOTCS HOPMAJbHBIN U
MOCJI€aBAPUNHBIN PeKUMBI pa0OThI U PEMOHTHBIE CXEMBbI.

B HopmasnbHOM peXHME BCE 3JIEMEHTbl CXeMbl Haxonsatca B padore u IIC
J0JbKHA 00eCTeunTh Mepeaady BCeil MoaydyaeMoi MOLTHOCTH B CHCTEMY (32 BBIUETOM
pacxonoB Ha CH) u nmonHoe asekTpocHad)KeHue moTpeOuTeneil.

PeMOHTHBIE cXeMBbl (PEMOHTHBIE PEXUMBbI) — OAMH (WiIM  Oojee - Mpu
COOTBETCTBYIOLIEM OOOCHOBAHHWH) M3 AJIIEMEHTOB CXEMBbI OTKIIFOUEH IS MPOBEACHUS
IUTAaHOBOrO0 peMoHTa. [Ipu 3TOM mpomyckHasi COCOOHOCTH 3JIEMEHTOB PEMOHTHBIX
CXeM JOJDKHA, Kak MpPaBWIIO, HCKIIOYATh OrPAHUYEHUE TPAH3UTOB MOUIHOCTH,
ANEKTPOCHAOXKEHHNE TTOTPEOUTENEH, 3aMpaHue TeHEPUPYIOIIEH MOIIHOCTH;
JlomyckaeTcsi, IpU COOTBETCTBYIOIIEM OOOCHOBAHMU M COTVIACOBAHUHU, BPEMEHHOE
OTKJIFOYEHHE TOTpeOUTENEH U CHHKEHHUE WK JaXKe MepepbiB TPAH3UTHBIX MEPETOKOB
MOIIIHOCTH.
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[locneaBapuiiHble pEXUMBI - 3TO PEXKHUMBI pabOThI CXEMBI TOCIE OTKa3za
(aBapuM) OTHOTO U3 DIIEMEHTOB CXEMBI.

B kauectBe pacyeTHBIX aBapui ydyeTy MOMJICKAT: €AMHUYHBIA OTKa3 3JIEMEHTA
CXEMBI [IPY UCXOJHOM HOPMAJIbHOM PEXUME CXEMBI, 4 TAK)KE OTKA3 OJHOTO AJIEMEHTA
BO BpPEMsI PEMOHTA APYIroro JyIsi PEMOHTHOM cXeMbl (1711 PEMOHTHOTO PE&XHMA).

[Ipu mpoBepke YCTONYMBOCTH CUCTEM C BHIOpaHHBIMU cxemamu PY B kadecTBe
pacUETHBIX Yy4YeTy noiiexkar HopmatuBHble Bo3MmymeHus LII w III, rpynn B
COOTBETCTBUU ¢ METOAMYECKUMU YKa3aHUSIMHU [0 YCTOMUMBOCTU dHEprocucrem (14).

HepacueTHbie aBapuiiHblE PEXHUMBI, COMPOBOKIAIOIINECS 3HAYUTEIbHBIMU
Pa30BBIMM IKOHOMHUYECKUMHU TMOCIEACTBUSMU (OTKa3 JBYX WM TPEX HIIEMEHTOB
CXEMbI), MOT'YT NPUHUMATHCA BO BHUMaHUE B Ciy4yae, KOrja CpaBHUBAEMbIE IMpU
pPACUETHBIX aBAPUSAX BAPUAHTHI CXEM PaBHO3HAYHBI.

1.4.3 B mnocieaBapuilHBIX pEXUMaxX JOMYCKAETCS CHUKEHUE WU Jaxe
IEPEPBIB  TPAH3UTHBIX  NEPETOKOB  MOIIMHOCTH, a TaKX€  OrPaHUYCHUE
AIIEKTPOCHAOXKEHUS TMOTpeOUTENe NpU YCIOBUU COXpPAaHEHHUS YCTOMYMBOCTH B
CEUEHMSIX M OOECleueHUs] TOMYCTUMBIX TOKOBBIX Harpy3ok 0OOOpyAOBaHUS U TIPHU
HaJIM4uu TEXHUKO-3KOHOMHUYECKOTO 000CHOBaHUS, KOTOpOE SABJISIETCSA
CONOCTABICHUEM JKOHOMHMYECKHX IIOCHEICTBUM OTKA30B DJIEMEHTOB CXEMBI
(mampumep, ymep0 moTpeduTeneii) ¢ 3aTparaMM Ha YBEIHYEHHE MPOIMYCKHOU
CIIOCOOHOCTH ~ CXEMbl,  HCKJIIOYAIOIIEl  OrpaHUYEHHE  AJIEKTPOCHAOKEHUS
NOTPEOUTENEH.

1.4.4 Tloka3arenu HaIE)KHOCTH DJIIEMEHTOB CXEMbI (JIMHUHN, TpaHC(HOPMATOPOB,
BBIKJTIOUATENEeH, pa3beIUHUTEICH W Jp.) B TOM YHCJE: 4acToTa (MHTEHCHUBHOCTH)
OTKa30B M BpPEMS BOCCTAaHOBJIEHHS — JOJDKHbI NPHUHUMATBCS C YYETOM OIBITA
AKCIUTyaTallud JJIEKTPOCETEBBIX OOBEKTOB JAHHOTO PEruoHa M BBIJABATHCSA MU
HEO0OXOJIMMOCTH 3aKa3uYUKOM.

1.5 Yka3anus o npuMeHeHHUI0 0JI0YHBIX CXeM

1.5.1 biioynble cxempl IPUMEHSIOTCA Ha cTOpOoHE BH TynmMKOBBIX, B OCHOBHOM
notpeoutensckux [IC wnm orBerButenbHbx [IC mo 500 kB BrmtounTenbHO. DTO
VOPOUIEHHbIE,  3KOHOMHYHble  cxemMbl  [IC  TeppuTOpuanbHO  HEHAJNEKO
pacnosioxeHHbIX oT nuTatromux [IC wnmm npoxonsmux BJIL.

1.5.2 Cxema 1-61ox (JiuaMSI-TpanchOpMaTOp) C pa3beIMHUATEIIEM IPUMEHSICTCS
Ha HanpspkeHu 35...220 kB npu NUTaHUM JMHUEH, HE MMEIOLIECH OTBETBIICHUM,
OJIHOTO TpaHc(hopmaTOopa M HaJUYMEM HAJEKHOM JMHUM CBSI3U Uil Tepenaydu
CUTHAJIOB PEJICUHOM 3aIUTHI.

1.5.3 Cxema 3H-6nox  (nmuHUSA-TpaHcHOpMATOpP) C  BBIKIIOYATEIEM
npuMmeHsiercss Ha HanpspkeHun 10 500 kB BkIouMTenbHO NpU HEOOXOIAUMOCTHU
aBTOMATHUYECKOIO0 OTKJIOUEHHS MOBPEXKIEHHOIO TpaHchopMaropa OT JIMHUH,
nuTaromei Heckosbko IIC. Cxema MoxeT ObITh JOIMOJIHEHA APYTHUM HapaieabHO
YCTAaHOBJICHHBIM BBIKJIIOUaTelieM. B TakoM BHJle cXeMa PEKOMEHAyeTcs W IS
nmyckoBoro 3tana PY 750kB.

1.5.4 PY mno cxemam 1 m 3H moryT pa3BuBaThCsA 3a CUET YCTAHOBKH, MPH
HEOOXOJIMMOCTH, JIPYTOro aHaloruyHoro Oioka Oe3 mepembrukun Ha BH. Takoe
pelIeHHEe PEKOMEHAYeTCS MPUMEHATh NPU OrPaHWYEHHOW IUIOIIAAM 3aCTPOMKH.
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[lpumenenue onnotpancopmatopubix I[IC pgomyckaercs mnpu obecniedeHUU
TpeOyeMoil HaJIeKHOCTH JIEKTPOCHAOKEHUS TOTPEOUTENEH.

1.5.5 Cxema 4H-aBa Gnoka ( nuHUS-TpaHC(HOPMATOP) C BBIKIIOYATEISIMU U
HEaBTOMATUYECKOW MEPEMBIYKON CO CTOPOHBI JMHHUA MPUMEHSETCS Ha HaIpPsHKCHUU
35-220 xB. i TYNUMKOBBIX WM OTBETBHUTENBHBIX JABYXTPaHC(HOPMATOPHBIX
MOJICTAHIIHM.

B 3aBHCHMOCTH OT CXeM CETH HAYaJbHBIM 3TallOM Pa3BUTHUS JAHHOM CXEMbI
BO3MOJKHA CXeMa YKPYIHEHHOro Oyioka (iuHus + 2 Tpancdopmaropa).

[Ipu ogHOM NTUHUM U ABYX TpaHCcHOpMATOpax pa3beAMHUTEIH B «I1EPEMBIUKE)
JIOITyCKaeTCs HE yCTaHABINBATh.

1.6 Yka3zaHus 1o npMMeHEHNI0 MOCTHKOBBIX CXeM, CXeM «3aX0A-BbIX01» U
«TPeyroJibHHUK»

1.6.1 MoctukoBeie cxembl npumeHsitorca Ha cropone BH TIC 35, 110 u
220xkB mpu 4-x mpucoenuHenusx (2BJI+2T) m HeoOX0aUMOCTH OCYIIECTBICHUS
CEKLIMOHUPOBAHHUSI CETH.

1.6.2 Ha nanpsbxkennu 110 u 220 kB MOCTHKOBBIE CXEMBI IPUMEHSIOTCS KaK C
PEeMOHTHOM TEpPEeMBIYKOW TaKk M TPHU COOTBETCTBYIOIIEM OOOCHOBaHUHU 0e€3
PEMOHTHOM MEPEMBIUKHU.

1.6.3 Ilpu HE0OXOIMMOCTH CEKIIMOHUPOBaHMS ceTH Ha naHHou [IC B pexume
PEMOHTA BBIKJIIOUYATENSl TMPEANOYTUTENIbHEE NpPUMEHTh cxemy SAH (MocTUK C
BBIKJTIOYATESIMU B LIETISIX TPaHCHOPMATOPOB U PEMOHTHON MEPEMBIYKOI CO CTOPOHBI
TpancpopmatopoB). Cxema SAH mnpumensercs npu HEOOXOJUMOCTH HYaCTOTO
OTKJIIFOUCHHS TPAHC(HOPMATOPOB.

1.6.4 Cxemsr SH, SAH, moryt ObITb IPUMEHEHBI MPU YCTAHOBKE Ha MEPBOM
stane pa3Butus [IC ogHoro tpancdopmaropa. KoandecTBo BeIKIIOYATENEH TPU ITOM
OTpEEIIAEeTCS TEXHUYECKON HEOOXOAUMOCTBIO.

1.6.5 B cxemax 5H, 6, 6H nomonHuTensHbie TpaHcHOPMATOPHI TOKA Yy
CWIOBBIX  TpaHC(GOpPMATOpPOB  YCTaHABJIMBAIOTCS ~ NPU  COOTBETCTBYIOLIEM
00OCHOBaHMH.

1.6.6 HeobxoauMocTh YCTAaHOBKH PEMOHTHOM nepeMbluku B cxemax SHu SAH
OnpenesieTcsl BO3MOKHOCTBIO OTKiItoueHus ogHoil u3 BJI B cxeme SH (oanoro uz T
B cxeme SAH) Ha BpeMs peMOHTa BBIKJIIOYATENS: €Clu Takoe oTkItoueHue BJI mo
YCIOBUSM  DJIEKTPOCHAOKEHUS MOTpPeOUTENs] BO3MOXHO — II€pEMbIUKa HE
YCTaHaBJIMBAETCS.

1.6.7 Cxema «3axog-Beixoa» (110-6, 220-6) mnpumeHseTcs  Mpu
COOTBETCTBYIOIIEM  OOOCHOBaHMM  Ha  MNPOXOAHBIX U  OTBETBUTEIbHBIX
onnotpanchopmaropubix [IC wa wanpspkernmm 110-220 kB kak ¢ peMOHTHOM
NepeMbIYKOM, TaK U 06e3 Hee.

1.6.8 B xauecTBe CXeMbl «3aX0JI-BBIX0/1» 00Jiee MPEANOUYTUTEIILHON SIBIISCTCS
cxema 6H-«rpeyrombHuk». Yame cxema «TpeyrojbHHK» IPUMEHSIETCS B KayeCTBE
MyCcKOBOTO 3Tarna PY BeimoHsieMoro mo 0oJiee CI0KHOU CXEMe.

1.6.9 Ilns noncranmuit ¢ onqnot BJI u neyms tpanchopmaropamu 330-750 kB
CXEMY «TPEYrOJIbHUK» BO3MOXKHO MPUMEHATHh KaK 3Tall Pa3BUTUS HA IJIUTEIbHYIO
NIEPCIIEKTUBY.
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1.6.10 Ilpu HEoOXOAMMOCTH KOMMYTALUU JIBYX TPaHC(POPMATOPOB U Tpex
JUHUA B KadecTBE cXeMbl PY MokeT OBITh HCHOJB30BaHA CXEMa CIIBOCHHOTO
MOCTHKA C 4-Ms BBIKJIFOUATEISIMHU.

1.7 Yka3zanusa no NMPUMEHCHHUIO CXEM YETBIPEXYIOJIbHUKA N IIECTHYTIOJIBHUKA

1.7.1 CxeMsbl 4eTBIpEX yroJIbHUKA MPpUMEHSI0TCA B PY nanpspkenuem 110...750
kB mnsa 2-x tpancopmartopubix [IC, mutaemsix mo 2 BJI. B atux cxemax kaxmoe
MIPUCOEINHEHNE€ KOMMYTHUPYETCS IByMsI BBIKJIFOUATENSIMU. B TO e BpeMsl 3T CXEMBI
OYEHb YKOHOMUYHBI.

1.7.2 B cxeme 7 (ueTblpexyroyibHUK) Ha HanpsbkeHuu 330...750 kB Ha nepBoM
JTarne MNpu OAHOM TpaHcPopMaTope © OJHOM JIMHUM YCTAHABIMBAIOTCS JBa
napajiesIbHO BKIIFOUEHHBIX BBIKJIIOYATEIS.

B mnocnenyromem — npu ogHOM TpaHcpopMaTope M JBYX JIMHUAX WIH TPU
IBYX TpaHcpopMaTtopax W OJHOW JUHUU - YCTAHABIMBAIOTCS, KaK IMPaBWIO, TPH
BBIKJTFOYATES.

1.7.3 Dranom nepexona k cxeme 7 BO3MOKHA CXEMa «TPEYrOJIbHUKA» C IBYMS
TpaHcopMaTopaMl ¥ OJHOM JIMHUEW WIM C JBYMS JIMHHSIMH ¥ OJHUM
Tpanchopmatopom (cxema 6 H).

1.74 Cxema 7 pmns 1IC c¢ 4-1 npucoemunenusmu (2BJI+2T) sBusercs
NPAaKTUYECKW IO BCEM IMOKa3aTessiM OoJjiee MNPEANOYTUTENBHOM, YEeM CXEMBbI
MoctukoB SHu SAH.

1.7.5 Ilpu 4ncie nprucoenMHEHN 6 TPUMEHAETCS CXeMa § «IIECTUYTOJIBHUK .
Cxema pexomenayercs st nByxtpanchopmaropubix [1IC 110-330 kB ¢ 4-ms BJL
Hius PY 110-330kB ¢ 5-10 mpucoeirHEHUsIMH MOKET OBbITh NMPUMEHEHa CXeMa
«IATAYTOJIBHUK.

1.8Yka3zanusi 1o npuMeHEHHUIO CXeM €O COOPHBIMHU IIMHAMM M OJJTHUM
BBIKJIIOYATEJIEM HA NMPUCOEIUHEHU e

1.8.1 K cxemam co cOOpHbIMM UIIMHAMHA W OJHUM BBIKJIIOYATEIEM Ha
MIPUCOEIUHEHNE OTHOCSITCS CXEMBI C OJHOM CEKIIMOHUPOBAHHOUM cucTeMoit muH (9,
OH, 9AH, 12, 12H) u cxembl ¢ nByms cucremamu muH (13,13H,14). Onu
MPUMEHSIOTCA, KaK MPaBWIIO, IPH 5-U U 00Jiee MPUCOCTUHCHUSIX.

1.8.2 CxeMbl ¢ OJTHOM CEKIIMOHMPOBAHHOW CUCTEMOMW IIMH MPUMEHSIOTCS Ha
HanpspbkeHne 35...220 kB npu napHbIX JUHUAX WU JIMHUSAX, PE3EPBUPYEMBIX OT
npyrux [IC, a Takke Hepe3epBUPYEMbIX, HO HE 0OoJjiee OJHOW Ha OO0 M3 CEKIHA,
T.€. TP OTCYTCTBUHM TPeOOBaHMUS COXpaHEHUsS B pabOTe BCEX MPUCOCTUHEHUUN MpU
BBIBOJIE B PEBU3UIO UJIM PEMOHT paboyeil CeKIUuu IIUH.

1.8.3 [lna noBbeimenust HaaexHoctu PY, npumensercs cxema 9H wnm 9AH ¢
CEKIIMOHUPOBAHUEM paldouyell CUCTEMBbI IIWH MO YHUCIY TpaHCPOpMaTOpOB U C
MOAKIIOUCHUEM  KaXJ0ro TpaHcpopMaTopa U OTBETCTBEHHBIX JIMHUA B
CEeKLIMOHUPYIOLIYIO IIEMOYKY M3 JBYX WJIH TPEX BBIKJIIOYATEIEH K Pa3HbIM CEKIUSIM
IIVH.

1.8.4 Cxembl 12 (omHa pabouas CEKIIMOHMPOBAHHAs BBIKJIIOYATEIIEM |
oOxonHasgs cucrembl 1mmMH) W 12H (omHa pabouas, CEKUMOHUPOBaHHas
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BBIKJIFOUATEISIMU U OOXOJHAsl CHUCTeMa IIWH C TOJAKIIOYEHUEM KaxKJI0To
Tpanchopmaropa K oOeuM cekuusaM pabodeil CHCTeMbl IMIMH Yepe3 pa3BHIKY
BBIKJIFOYATENIEH ) MPUMEHSIOTCS, U peKkoMeHayeTcs Ha HanpspkeHue 110...220 kB npu
IATH U 00Jiee TPUCOSTUHEHUSIX U JIOIMyCTUMOCTH MOTEPU MUTAHUS MOTpeOuTenel Ha
BpeMs MEPEKITIOUCHUS TPUCOCTUHEHUS] HA 00XOIHYIO0 cucTeMy. Cxema MOXET OBITh
UCIIOJb30BaHa MPU TMPUMEHEHHH BBIKIIOYATENEH, NI KOTOPBIX MEPUOI MEXKIY
MJIaHOBBIMU peMOHTaMu MeHee 10 JieT, a ero mpoaoJKUTENbHOCTh 0ojiee CYyTOK; B
TOM CJydyae MUTaHHE MOTPEOUTENel OCYIIECTBISETCS 4Yepe3 OOXOAHYIO CHUCTEMY
IIUH.

1.8.5 Cxema 13 (1Be paboume cuctemsl muH) U cxema 13H ¢ aByms pabounmu
1 00XOJIHOM cucTeMamMu COOpHBIX IIMH NpuMeHsieTcs Ha Hanpsbkenuu 110...220 kB
OpU YHUCIE TPUCOCTUHEHUN OT S5 10 15 mnpu MOBBIIEHHBIX TPeOOBAHUAX K
HAQJCKHOCTH NMUTaHUs Kaxaou BJI m mpu OTCYTCTBUM BO3MOYKHOCTH OTKJIFOUEHHS
BCEX MPUCOCIUHEHUN CEKIIMU (CHUCTEMBbI IIMH) Ha BpeMsl PEBU3UM U PEMOHTA 3TOU
CEKL[MU COOPHBIX IIHH.

1.8.6 Cxema 14 (nBe pabouue, CEKIIMOHHMPOBAHHBIC BBIKIIOYATEISIMA U
00XO0J/iHasi CUCTEMbI IIUMH C JIBYMs IIMHOCOEJAWHUTENBbHBIMU U JBYMSI OOXOJHBIMHU
BBIKJIFOYATEIISIMU ) MOXKET IPUMEHATHCS, PU COOTBETCTBYIOIEM 000CHOBaHUH, B PY
Hanpsokearem 110...220 kB npu 3-4 Tpancdopmaropax, mpu HEOOXOIUMOCTHU
cHkeHust TokoB K3 (Hanpumep, myTeM ONepeskaroliero AeeHUs] CeTH), MpU APYTUxX
00OCHOBaHHUSIX.

1.8.7 Cxembl ¢ oO0xomupiMu cucteMamMu mmH — 12, 12H, 13H un 14
pexomenaytotTess s PY TIC ¢ moBblIeHHBIMH TPEOOBAHUSAMHM K HaJACKHOCTH
nuranuss BJI, a Taxke ¢ ycTpoucTBaMM Ul IUIABKM TOJIOJENAa B padoOHax C
3arps;3HEHHON aTMoc(epol W TpU  HEOOXOAMMOCTH TEPHOJUYECKON UYUCTKU
M30JIALIIH U JP.

1.8.8 BPY 110...220 kB no cxemam 12,13,14 u3 repmMeTn3npoOBaHHBIX STYEEK C
anerazoBoit  um3omsuuert (KPYD, PASS), a Ttakke B PY cc BbIKaTHbIMHU
BBIKJTIOUATEIISIMU WJTM  allllapaTHBIMM KOMIUIEKCaMH OOXO/Has CHCTeMa IIUH He
BBINIOJIHAECTCA MpPU  YCJIOBUM BO3MOXHOCTH 3aMEHbl TpPU  HEOOXOIUMOCTHU
BBIKJIFOUATENS B YIOBIETBOPAIOIIEE SKCILUTYaTallUIO0 BPEMS.

1.8.9 Ilpu pacmmpennn neiicrByromux PY 110,220 kB, BbINONHEHHBIX MO
cxemam 4H u SH ¢ noaximodyeHHWEM JOMOJHUTENBHO JABYX-YETBIPEX JIMHUMN
PEKOMEHAYETCS BBITIOJIHEHUE CXEMbI C OJJHOM CEKIITMOHUPOBAHHON CHCTEMOM IIIHH.

1.8.10 OOxommast cucremMa IIHH MOXET OBITh  CEKIIMOHHPOBAHA
pa3beAMHUTENEM WM BO3AYIIHBIM MPOMEKYTKOM C YCTAaHOBKOM JBYX OOXOMHBIX
BbIKJTIOUaTeneu. 1{enecoobpa3HOCTh CEKIIMOHUPOBAHUS 00XOAHON U pabOYHUX CUCTEM
IIMH  ONpEAeNIeTcs KOJMYECTBOM MPUCOCAUHEHUH, HNMEIOMINMCS ONBITOM
AKCIUTyaTaluu (PEMOHTHBIX padoT), TpeOyeMoil HaJIE)KHOCTHIO CXEMBI.

1.8.11 Cxemst 13,13H u 14 xapakrepu3ytorcss OOJbIIUM KOJIHMYECTBOM
pa3peAMHUTENEH, UX NMPUMEHEHHE IOJKHO OBITh OOOCHOBAHO, ajJbTEPHATUBOM UM
ABJISIIOTCS cXeMbl 9-12, a Ha Hanpsikenne 220 kB u konbleBbie cxemsl 16 u 17.
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1.9 Yka3aHus 1o NpUMEHEHHUIO CXeM €O COOPHBIMHU LIMHAMH C IBYMH U

«I10JIYTOPa>» BBIK/IIOYATCIAMHA HA IIPUCOCIUHECHUEC

1.9.1 Cxemsl 15 — TpancpopMaTOp-IIMHBI C IPUCOETUHEHUEM JTUHUN yepe3 2
BBIKJIFOYATEISI, CXeMBbI 16 - TpaHCcHOPMATOPBI-IIHUHBI C «IIOTYTOPa» BBIKIIOYATEIIMHU
Ha IIPUCOEINHEHUE u cxembl 17 - c «onyropay BBIKIIOYATEISIMH Ha
npucoeqruHeHne npuMeHsoTess B PY momnbix y3i0Beix [IC 220-750kB, T.k.
coxpaHeHue B pabore BJI ykazaHHBIX HampspDKEHHM BO MHOTO pa3 IPEBBIIIAET
SKOHOMHIO Ha CTOUMOCTH siueeKk PY.

1.9.2 Cxema 15 (TpancdopmaTopbl — IIMHBI C IPUCOSAMHEHUEM JIMHUHN Yepe3
nBa BbIKtouarens) npuMmenserca B PY 330-750xkB npu tpex - 4yerblpex JIMHUSX, U
tpeboBanmu o 100 % pesepBupoBanuu moxakarodeHuss BJI m 2-x wu Oonee
TpaHcpopmaTopax.

1.9.3 Cxema 16 (TpanchopMaTOpbI-IIMHBI C MOJYTOPHBIM MPUCOECAUHEHUEM
nuHuid) npuMernsercs B PY220-750 kB npu 5 m Oonee NMUMHUSAX MOAKIIOYCHHBIX B
«TIOJIYTOPHYIO» IIETIOYKY, IMpu HeoOxoaumocth mnojkiouenus BJI uyepes 2
BBIKJTIOUATENS U IPYTUX 000CHOBAHUSIX.

1.9.4 Cxema 17 (monyropnasi) mpumensiercss B PY220-750 kB mpu uyucne
NpUCOeIUHEHN 6 u Oojiee TMpU TOBBIMICHHBIX TPEOOBAHUSAX K HAJACKHOCTU
MOAKJIIOYEHUS IPUCOEAUHEHUH.

1.95 B PY mno cxemam 15, 16, 17 nmpu ycTtaHOBKE Ha IEPBOM JTare
coopyxkenus [IC omgnoro tpanchopmaropa, BTOPOM KOMIUIEKT 3a3eMJIISIOIIMX HOXKEH
Ha JJaHHOW cucTeMe COOpPHBIX HIMH YCTAHABIMBAETCS HA APYroM JF0OOOM IIMHHOM
pa3zbeAMHUTENE, IPEANOYTUTENbHEE HAa pa3zbeaunuTene y TH.

1.9.6 Cxems1 15, 16 n 17 npu yucne iuHuid O0oaee 4, a TakKe MO YCIOBHIM
COXpaHEHMsSI YCTOMYMBOCTH HHEPTOCHCTEMBI, MPOBEPSIOTCA HAa HEOOXOJIUMOCTh
CEKIIMOHUPOBAHUS COOPHBIX IIMH.

1.9.7 B cxeme 17 npu MHOTOPSITHOM KOMIIOHOBKE JOMYCKAETCA, 1711 SKOHOMHU
wiomaan OPY, a tak ke B8 KPYD, nmpu Hanumuuu cOOTBETCTBYIOMKUX 00OOCHOBAHUM U
no cornmacoBanuio ¢ OAO «DCK EDC» u OAO «CO-IIAY EBC» noakmarodeHue
TpaHC(POPMATOPOB M JIMHUN 0€3 COONIOMCHUS YEPEIOBAHMS WX TPUCOCTUHCHHS K
cucremam IuH (0e3 rnepeKkpenuBanus).

1.9.8 Tlpu xonmuectBe TpaHchopmaTopoB Oonee ABYX NPHUCOCIUHEHUE
nocienywmux TpaHchopMaTopoB B cxemax 15 wu 16 mpemycmaTrpuBaercs
AHAIOTUYHO JINHUSIM.

1.10 Yka3zanusi mo npuMeHeHu1o cxeMm g KPYD

1.10.1 Hna KPVYD (KOMIJIEKTHBIX pacrpeaeauTeabHbIX YCTPOUCTB
AJIEra3oBbIX), KaK IMPaBUIIO, MPUMEHSAIOTCS Te ke cxembl, uro u g OPY. Ilpu
npoektuposannu KPYD cnepgyer uMeTs BBUY ClIEAyHOLIEE:

1.10.2 Slyelikm KOMIUIEKTHBIX PaCHpPENEIUTEIbHBIX YCTPOMCTB 3JIETA30BbIX
(KPY3) wusroraBnuBaroTcs B HacTodllee BpeMs Ha Hanpspbkenne g0 750 kB
BKJIIOUUTEIIBHO.

1.10.3 B KPYD ocHOBHBIE 3JIEMEHTBI, U3 KOTOPHIX COOMpAETCs CXeMa, B TOM
quClie, anmnapathl (BBIKIOYATENH, Pa3beIUHUTENH, 3a3€MIIUTENN, HU3MEPHUTEIbHBIC
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annapatbl W Jp.) U COOpHBIE IIMHBI 3aKIIOYEHbl B Ta30IUIOTHBIE KOXKYXH U3
ATIOMUHUEBBIX CIUIABOB W NPEJCTaBISAIOT COOOM 3aKOHYEHHbIE MOHTAa)XXHbIE
enuHUIIbI-MonyHi. OTIebHbIE anmapaTHbie MOAYIU (OJIOKH) COCNUHSIOTCS MEXIY
co00i1 ra30MIOTHBIMU (DJIAHIIEBBIMU COEAMHEHUSIMHU.

Habop ykazaHHBIX MOJYJEH, MPEICTABISIONIMN 3aKOHUCHHYIO 1IETIOYKY CXEMBbI
Ha3bIBaeTCs sTuehkor. M3 siueek u oTnenbHbIX Moayieh cooupaercs PY (KPYD).

N3 sueek u Mmoayneit MmoxkHo coopath KPYD mo mo6oi n3 npuBeIeHHBIX CXEM.

1.10.4 Cxemy c oOxoaHoir cuctemoi muH 11 KPYD npumenars He

PEKOMEHIyeTCsl BCIEACTBUE €ro 3HAYMUTENBHOIO YyAopokaHus. HanexHocTts
obopynoBanusi KPYD nocratouyHo BbICOKasi U JIOMOJHUTENIBHOE TMOBBIINICHUE €TO
HAJEKHOCTH 32 CUET MPUMEHEHU 00XO0THOM CUCTEMBI IIIMH HELEIeCO00pa3HO.

1.10.5 Ha nuneitnpix BBogax B KPVYD pexomenayeTcss mNpUMEHATH
OBICTPOJICH CTBYIOIIUE 3a3EMIIUTEIH.

1.10.6 Css3p KPVYD c¢ Ttpanchopmaropamu 11e1€c000pa3HO BBITIOIHATH
KaOeJsIMU W 3aKPBITBIMH 3JIETa30BEIMH  TOKOTIPOBOIAMH.

1.10.7 Sueitku KPYD KOHCTPYKTUBHO NOIKHBI OBITh TaK BBHIIIOJHEHBI, YTOOBI
MMeJach BO3MOXKHOCTh MPOBOJUTH BbICOKOBOJIBTHBIE MCIBITaHUs (TIOCTIE€ MOHTaXa,
nocie peMoHTa) Bcedl m3ossiiuu siueiiku KPYD, a Takke OTAEIbHO HCHBITAHUS
KaOeIbHBIX JIMHUH, HE 3aTparuBas 3o KPYD.

1.10.8 JlomyckaeTcsi, mpu COOTBETCTBYIOIIEM OOOCHOBAHUU U COTJIACOBAHUU C
OAO «®CK E3C» u OAO «CO-LIAY EDCy», tpanchopmaTopsl HampsKEeHUs
MOJKJII0YaTh K CUCTEME IIUH 0€3 pa3beAUHUTEIS.

1.10.9 Heooxomumocts npumererus: OITH B cxemax ¢ KPYD ompenensercs
pacueraMu NepeHanpsLKeHUN Ipy MPOEKTUPOBAHUH.

1.10.10 Ilpm mnDOAKIIOYEHHH HECKOJIBKHX PSIAOM pacnoyiokeHHbIX BJI
npucoenuHeHHbIX K KPVYD BO3MOXHBI pa3iuyHble BapUaHThl: BEPTUKAIBHOE
pacrojoKeHHe MPOXOHBIX BBOJIOB, IPUMEHEHUE BHIHOCHOTO JIMHEMHOTO MmopTajia Ha
BCE NIPUCOEAUHEHN UKW pazHeceHue s;tueek KPYDO BHyTpH 31aHMs, 11 yBEIUYEHUS
mHbl hpoHTa oakrodeHus: BJI mo 3ganuto u ap. pemienus.

1.10.11 TIpu pa3paboTke MPOEKTOB CIEAyeT WMETh BBHAY, YTO CTOMMOCTh
o0opynoBanust (siueek) KPYD B 1,5-2,0 pa3a Bbllle CyMMapHOHW CTOMMOCTHU
OTACJIBHOCTOSIUX aNNaparoB B OTKPHITOM PY, BBINOIHEHHOrO MO TOW XK€ CXEME,
gro u KPVYD, onnako oOmmue kanuTalbHbIE 3aTpaThl Ha coopyxenne KPVYD
HEHAaMHOTro BbIlIe, yeM Ha coopyxkeHue OPY. Ocobenno »to orHocutca k IIC,
COOPY’Ka€MBIM B FOpPOJIax, IJI€ CTOUMOCTb 3€MJIM BBICOKA.

3atparel Ha skciutyarauuio KPYD u3-3a HE3HAUMTENBHBIX KIMMATHYECKUX
BO3JIEHCTBUN U 00Jiee BHICOKOM HAJIE)KHOCTH €T0 3JIEMEHTOB HIKE YEeM 3aTpaTthl Ha
skcruryarauuio OPY.

1.11 Yka3zanusi Mo npuMeHEeHUI0 CXeM pacnpeaeauTebHbIX ycrpoiicTB 10(6) kB

1.11.1 [Jnsa oOecrieyeHust SIEKTPOIHEPTHEW MECTHBIX MOTpeduTene u
cooctBeHHbix HYxk1 (CH) na mnoxacranmusx wucnonszyercs PY  10(6) kB.
[IpuMeHSIOTCSI CXEMBI C OJJHOM, ABYMS, YETBIPbMSI CEKIIMOHUPOBAHHBIMUA CHCTEMaMU
COOPHBIX IIIHH.
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1.11.2 Cxema 10(6)-1 — omHa CeKUMOHHMpPOBAaHHAs BBIKIIOUaTEIEeM (WU
JIByMS BBIKJIIOUATEISIMUA) CUCTEMA IIMH MPUMEHSIETCS MPU ABYX TpaHcopMaropax,
KQK/]IbI U3 KOTOPBIX MPUCOETUHEH K OJTHOM CEKITUU (BO3MOKHO K 00EUM CEKIIUSM ).

1.11.3 Cxema 10(6)-2 - nBe CEKIIMOHHUPOBAHHBIC BBIKIIOUATEISIMU CUCTEMBI
IIUH TPUMEHSIETCS IPU JIBYX TpaHC(opMaTropax ¢ pacuICIICHHBIMU OOMOTKaMU WJIU
IIPU CABOEHHBIX PEAKTOPAX, TPUCOEANHEHHBIX KAK/bII K IBYM CEKIIHSIM.

1.11.4 Cxema 10(6)-3 - 4eThIpe CEKIIMOHUPOBAHHBIC BBIKIIOUATEISIMH CUCTEMbI
IIUH OPUMEHSIOTCS MPU ABYX TpaHcpopMaTopax ¢ pacuierieHHbiMu ooMoTkamu HH
U CIBOCHHBIX PEaKTOpaX.

1.11.5 Tlpy HanU4MK COOTBETCTBYIOIIMX OOOCHOBAaHMN B YKa3aHHBIX CXeMax
JOTYCKAaeTCs APYroe KOJIUYECTBO CEKIUH, a TakyKe TPYIIOBOE WM UHAUBUIYATHHOE
PEaKTUPOBAHKE TIPUCOCTUHEHUI BMECTO PEAKTOPOB B IIEIIAX TPaHCPOPMATOPOB.

1.11.6 KomuuecrBo otxomsmux guHuii B PY 10(6) kB TIC onpenensercs
CXEMOM pa3BUTHS CETEBOT0 palioHa.

1.11.7 VYxkazannsie Ha cxemax 10(6)-1 u 10(6)-2 peakTopsl cleayet
YCTaHABIMBATh MEXAY AaBTOTPaHCHOPMATOPOM U JIMHEHHBIM PEryIHPOBOYHBIM
TpancopMaTopoM,  eclik  He  o0ecre4yuBaeTcs  CTOMKOCTh  JIMHEWHBIX
PEryJIMPOBOYHBIX TPaHC(HOPMATOPOB K CKBO3ZHOMY TOKY K3.

1.11.8 Ilpm pasnmenpHOl paboTe ceKuid COOpPHBIX IIMUH JIOIYCKAeTCs
YCTaHOBKA BTOPBIX (PE3EPBHBIX) TPAHCHOPMATOPOB HAMPSKEHHUS.

1.11.9 B cxemax 10(6)-1, 10(6)-2 nonmyckaercsa yctaHoBka Ha BBoje 10(6) kB
IOMOJHUTEILHBIX TT.

1.11.10 Cxema 10(6)-1 MoxeT OBITH BHITIOJIHEHA C TPUCOECANHEHUEM KaXKJIOTO
TpaHchopmaTopa K 00EHM CEKIUSM, YTO HECKOJIbKO YCJIOXHSET MPEICTaBICHHYIO
CXeMyY, HO oOecrneuynBaeT OOJbLIYI0 HAJEKHOCTh B PEKMME PEMOHTA BBIKIIIOUATEIS
TpaHc(POPMATOPHOTO MPUCOECAUHEHUSI.

1.11.11 B cxemax 10(6)-1, 10(6)-2, 10(6)-3 npomyckaercs Mpu
COOTBETCTBYIOILIIEM OOOCHOBAaHUM YCTAHOBKA BTOPOTO CEKIIMOHHOTO BBIKIIFOUATEIIS.

1.11.12 TIpm npumenenun cxemol 10(6)-1 nHa cropone HH aBro-
tpanchopmatopa 330kB u BbIlIe psija 2JIEMEHTOB CXeMbl HCKItouaroTcs, a TCH
CJelyeT MPUCOETUHSATD, KaK MPaBUIIO, YEPE3 BHIKITIOUATEIIb.

1.11.13 Ha TIC 330 kB u Beune nutanne CH HEoOX0auMoO mpemycMaTpuBaTh
oT 3-Xx He3zaBUCUMBIX HcTOouyHHMKOB, IMrtanue CH IIC 220 kB u Hmxke I0IKHO
BBIIIOJIHATECA OT 2-X HE3aBUCUMBIX HCTOYHHMKOB. Ilutanme CH moxacranuuii B
HAYaJIbHBIN TIEPHOJ] MX PabOTHI OT OJHOTO MCTOYHUKA JOJKHO OBITH 0OOCHOBAHO.
Momnocts TpancpopmatopoB CH ¢ HH 0,4 kB momxna Obith ans [1IC 220 kB u
Hrke He 6osee 630 kBA, a s I1C 330 kB u Beiie — e 601ee 1000 kBA.

1.11.14 Ha TIC ¢ mocTosTHHBIM OTNEpaTHUBHBIM TOKOM Tpancgopmaropsl CH
npucoequHstorcs K muHaM 10(6) kB uepes npegoxpaHuTeNn WU BBIKITIOYATEIH.

1.11.15 Tluranue croponHux mnotpedurteneii or cetu CH mnoacranumii He
JIOTTY CKaeTCH.

1.11.16  Hcnomp3oBaHWE  MOIIMHBIX  CHJIOBBIX  aBTOTpaHC(HOPMATOPOB
HanpspkenueM 500 u 750 kB B kauectBe mctouHukoB nutanus CH momkHO OBITH
00OCHOBAHO.
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1.12 Yka3anus no npumeHenuio cxem PY 20 kB

1.12.1 PY Ha HomuHanbHOe HanpsbkeHue 20 kB MIMPOKO MNPUMEHSIOTCS 3a
pyOeXoM U PEKOMEHJOBAHO JJIs HCIOJb30BaHMS B Halled CTpaHe B
pacnpeneUTENbHBIX CETIX HEKOTOPBIX KPYIHBIX TOPOJIOB.

1.12.2 Ha nanpsoxenne 20 kB myist PY B OCHOBHOM pEKOMEHAYETCA CXeMa C
OJIHOW CEKIMOHUPOBAaHHOW  cucremor mmH (cxema 20-9),H0 s OTAENBHBIX
IPUCOEIMHEHUHN C TYMHUKOBBIMH OJHOTPAHC(HOPMATOPHBIMU MOJCTAHIUSMHU MOXKET
MPUMEHSIThLCA U OouHas cxema (cxema 20-3H).

1.12.3 Cetp 20 xB pekomeHAyeTCs BBIIOJHATH C HEUTPAIBIO, 3a3€MJIIEHHON
yepe3 pesuctop. [Ipu 3ToM Hcnonb3yeTcs MOHMKAIOIMIMK TpaHc(hopMaTop CO CXeMOM
COCMHEHUS OOMOTOK <«3B€3/1a-3B€3/la» C BKIIOUEHHEM pE3UCTOpa B HEUTpasb
oOMoTKH HanpsbkeHueM 20 kB wiM  ucnonb3yercss IPUCOCIMHEHHbIM K muHaM PY
20 kB cnenumanbHblil TpaHchoOpMaTOp «3BE3a-TPEYTOJIBHUK» C BKIIOYECHHEM B
HEWUTpab «3BE3/IbI» 3a3€MIISIIOILIETO PE3UCTOPA.

1.12.4 Jlna obecnedeHus CEIEKTUBHOCTH pPAOOThl pEIEHHON  3alUTh
COIIPOTHUBJICHUE 3a3eMJISIONIETO PE3UCTOpa BEIOMPAETCS TaKUM, 4TO0 3HAUYEHUE TOKA
npu ogHo(azHoM 3aMbikaHuu B ceT 20 kB Obuto He Huxke 1000A.

1.12.5 Jlng nuTaHus OTBETBUTEIBHBIX OJHOTpaHcpopmaTopHbix [IC moxer
npumensaTes cxema 20-3H, a ansg nutanus apyxtpancpopmaroproi [IC npumennma
cxema 20-9.

1.12.6 B Ilpunoxenun 2, 1.8 npuBeaeHa cxema 3PY 20 kB mma IIC
500/220/110/20/10 kB «3amnagnas» MocaHepro ¢ 3a3eMJICHUEM HEUTpanu dYepes
JyTOracsIuy peaKTop.

1.13 Yka3anus 1o NpUMEHEHHUIO CXeM MOAKJIIYCHHSI KOMIICHCHPYIOIIHNX
YCTPOHCTB

1.13.1 [Jna koMIieHcalMu peakTUBHOM MOIIHOCTU B CETH B 3aBUCUMOCTH OT €€
apaMeTpoB MOT'YT NPUMEHSTHCS CIEAYIOIINE YCTPOMCTBA, YCTaHABIMBAaE€MbIE Ha
MOACTAHIIUSAX:

- IlyHTOoBbIE KOHAEHCATOpPHBIE Oarapeu (peryiupyemble U HEperyaupyembie
IKDB) na nanpsxenue 10 (6) u 35 kB 1 KOMIUIEKTHBIE KOHIEHCATOPHBIE YCTAaHOBKU;
WX YCTaHaBIWBAIOT, T1aBHBIM 00pa3om, Ha [1C mo 110 xB.

- Cunxponnbie komneHcaTopsl (CK) 1 acHHXpOHU3HPOBAHHBIE KOMIIEHCATOPHI
(ACK), mnoaxmroyaemble yamie K BbeiBogaM HH aBrorpanchopmartopoB. ACK
obecnieunBatoT padory co 100% Beimadeir m 100% mnoTpebieHueM peakTUBHOU
MOIITHOCTU C 3aJlaHHBIM OBICTPOJIEHCTBUEM U JIOMYCKAIOT KPATKOBPEMEHHYIO, 0
JIBYXKPATHOT'O 3HAYEHUS, IEPETPY3KY MO TOKY.

- Iyntupyromue peakropsl (IIIP) — npumeHstoTCsI B OCHOBHOM JUIS
KOMIIEHCAIMH 3apaaHor eMkocTtu BJI.

- VYnpapmsiembie MmyHTHUpyomue peaktopel (YIIP) — npumenstorcs mis
PErYJIMPOBAHMSI  HANPSKEHUST B TOYKE BKIIOYEHHUS IYTEM  HENPEPBIBHOTO
peryaupoBaHusl MOTPEOIEHNs PEAKTUBHON MOIITHOCTH.

- Craruueckue Tupucrtopusie kommnencaropsl (CTK), BkiIouaromiue
TUPUCTOPHO-PEAKTOPHBIE U KOHJAEHCATOPHBIE TPYIIIIbI, 00ECIIEUYUBAIOT PETYIUPYEMOE
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noTpediieHne peakTUBHOM MoOIIHOCTU. [Ipumensitorcs 11 OBICTPOro
HEMpEPBIBHOTO perynupoBanus B jauanazoHe +100% u3MeHeHUs peaKkTUBHOM
MOIIIHOCTH.

- Ctarnueckre KOMIIEHCATOPhI Ha 0a3e MHBEPTOPOB HAMPSIKEHUS C MOJTHOCTHIO
YIPABIAEMBIMH BEHTWIIMHU (CTATKOM’ni) o0ecreunBaroT ITOJTHOE
OBICTPOJICICTBYIOINIEE PEryIupyeMoe MNOTpeOJIeHHEe WM TEHEpalHi0 PEeaKTUBHOU
MOIIHOCTH.

1.13.2 Cxemsl noaxmtoyenust IIKb-10(6) kB — puc.l, npumensatoTcs ans
KOMIIEHCAIlUU PEAKTUBHOW MOIIHOCTH MPHU YCTAHOBKE PETYIHPYEMbIX (CTYIMEHYATOE
perynmupoBanue) u Heperynupyembix KB (moaxmouenune Kb uepes oaun
BBIKJIFOYATENb) Majioi U cpenHeld momHocty (ot 1 1o 3 MBAp) na IIC 35-110 kB
obmiero HazHaueHus. Heperynaupyemble WM MOAKIIOYAEMbIE C OJHOCTYIEHYATHIM
perynupoBanueMm LIIKB no 100 MB Ap ycranaBnuatotces Ha kpynsbix [IC 110 xB.

1.13.3 Cxema mnoaxmouenuss HIKB-35 kB (puc.2) pekomenayercs K
npumenenuio Ha npombinuieHHbIX [IC 110/35/10 kB npu ycnoBum, uto peakTUBHAs
Harpy3ka Ha cTopoHe 35 kB 3HauuTenbHO NpeBOCXOAUT HArpy3Ky ctoponsl 10 kB.

1.13.4 KoMruieKTHbIE KOHJICHCATOPHBIE YCTaHOBKHU (pHC. 3) MPUMEHSIOTCS Ha
Hanpspkerre 10 (6) u 35 kB a1 aBTOMaTH4eCcKOTO peryinpoBaHus (KOMIIEHCALIUHN )
PEaKTUBHON MOIIHOCTH B CE€TU MPOMBIILICHHBIX MPEATPUSTUM.

1.13.5 Ha IIC nnga koMmeHCaMM PEAKTUBHOM MOIIHOCTU TNPUMEHSIOTCS
KOHJIEHCATOPHbIE OaTapeu, MoIKII0YaeMble K CUCTEME COOPHBIX IIUH (puc. 4)

1.13.6 Cxema mnoakiwO4YeHUss CHHXPOHHBIX KomreHcatopoB (CK) wu
ACMHXPOHHM3UPOBaHHBIX KoMIleHcaTopoB (ACK) mpuBeneHa Ha puc. 5.

1.13.7 Jlna moakmrouenus IIIP u VIIIP B cersx 330-750 xB u B cmabo
3arpy;KeHHBIX MPOTSKEHHBIX ceTax 220 kB s HUCKIIOYEHUS MOBBIIICHUS
HaIpsKEHUS BBIIIE JONYCTUMOTO YPOBHS (B pPEKMME MHHUMAIIBHBIX HAarpy3oK),
KOMIIEHCAIIUX W30BITKOB PEAKTUBHONW MOIIHOCTH W OTrPAHUYEHUS] BHYTPEHHUX
MepeHanpsKEHU IPUMEHSIIOTCS cXeMbl (puc. 6) ¢ nmoakimoueHueM ux k BJI unu k
coopubiM mmHAM PY (cxema a), a my1s obecrieuenusi, kpome toro, yenemnoro OAIIB
(3aBUCHUT OT MapaMeTpOB CETH) MPUMEHSIOTCS CXEMbI C BKJIIOUeHHEM B HedTpaib [P
KomneHcanuonHoro peakropa (KP) — cxema 6. [IIP k mmHaM moAkitoyaeTcs: yepes
BeIkItouatenb. [logkmouenue [P x BJI 6e3 BwikmrowaTens AOMyCKaeTcsl MpHU
Hammuuu 000cHOBaHUSA | 10 coriacoBaHuio ¢ OAO «DCK EDC» u OAO «CO-IIAY
ED2C».

1.13.8 CxemMa mnoakiio4YeHus K BbIBOJaM Hu3miero Hanpspkenuss AT
cTatnyeckoro Tupucropnoro komnencaropa (CTK) nokazana Ha puc. 7.

AHaJTOTUYHO TMOAKIIOYAETCS M CTATMYECKUM TPaH3MCTOPHBIM (TUPUCTOPHBII)
KOMIIEHCAaTOp Ha 0a3e HMHBEPTOPOB HAMPSIKCHHS] C TOJHOCTHIO YIPaBISIEMBIMU
BeHTWIAMU (CTATKOM). Onu saBustorcs  cratudueckuM — aHanorom  CK;
MPEANOYTUTENIbHBIE 00JIaCTH TMTPUMEHEHHSI- CETU C HEJOCTAaTOYHBIM YPOBHEM TOKOB
K.3.(<10kA).

1.13.9 Ha namnpsokenue 110 kB B PY CTK u IIKBb noakmtodaroTcs Kak
JIMHEWHBIC TPUCOETUHEHHUS.

1.13.10 IIpu BbIOOpE CPEACTB PErYIUPOBAHUS HAMIPSKEHUS CIETYET UCXOIUTh
u3 toro, yto Ha Bcex I[IC 35-750 kB ycramaBnmBaroTcs TpaHchOpMaTOphl C
YCTPOMCTBOM PETYIMPOBAHUS HANpsoKeHUs 1o Harpy3koi (PITH).
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1.13.11 HeoOX01MMOCTh NOJKIIOUEHHUS] KOMIIEHCUPYIOIIUX YCTPOUCTB U UX
TUIl ONpPEAEISAIOTCS B CXEME Pa3BUTHS HHEPIOCUCTEMBI M MPU KOHKPETHOM
IIPOEKTUPOBAHUU.

1.14 Yka3aHus 0 yCTAHOBKE U3MEPHUTEIbHBIX TPAHC(POPMATOPOB

1.14.1 KonuvectBo TT M uX BTOPUYHBIX OOMOTOK JOJDKHO OOECHEedYMBaTh
paznenbHOe noakatoueHue cpeacts P3A, AUNC KVYD, 1A u apyrux npubopos. Jljis
noakitoueHuss AUMC KYD Tpanchopmaropsl Toka HampsikenueMm 220 kB u Bbie
JOJKHBI UMETh U3MEPUTEIBHYI0 OOMOTKY Kjacca ToyHocTd 0,2 S, /uisl HanpsiKeHus
150 kB u amxe - 0,5 S.

Pa3Hple KOMIUIEKTBI YCTpOMCTB P3A MOMKHBI NOAKIIOYATBCA K PAa3HBIM
BTOPUYHBIM OOMOTKaM Kilacca «P» C 1enbio pe3epBUpOBaHUSA W oOOecreyeHus
HEOOXOAMMON HaIEKHOCTH.

[Ipy OTCYTCTBUMM BCTPOEHHBIX B Apyrue ammaparbl TT WM HECOOTBETCTBUU
Kjlacca TOYHOCTM BCTpPOEHHBIX B npyrue amnmaparel TT tpeOyemomy kiaccy,
MIPUMEHSIOTCA oTaenbHO cTosimue TT.

1.142 B cxemax mnpucoeauHenuss BJI dyepe3 pa3BuiKy BbIKJIHOYATENEH
nomyckaerca ycraHoBka TT Ha BJI mexny nuHenHbIM pasbenuHutenemM BJI u
Pa3BWIKOM OIIMHOBKHU Ha Pa3beIUHUTEIN BBIKIIIOYATEIEH.

1.14.3 Tlpu BeIOOpe THMHa u KoiumdectBa TH ciemyeT pyKOBOACTBOBATHCS
CJIETYIOILIHM:

1.14.3.1 Harpy3ka Ha ooMoTku TH He nomxHa mpeBbimath gonyctumyro. TH
JOJDKHBI UMETh OTIENBHYIO0 BTOPUUHYIO OOMOTKY A5 oAkitoueHus cpeacts AUNC
KY3 u usmeputenbubix npubopoB kiacca TouHoctu He Huxke 0,2 (mia BJI 220 u
BbIIIE) U HE XyXke 0,5 A5 oCTaIbHBIX HANPSIKEHUH.

HeobOxomumo obecrneunts paboty TH B Tpebyemom kiacce TOYHOCTH TMpHU
HOpMaJIbHbIX, TOCICAaBAPUMHBIX U PEMOHTHBIX PEXKHUMax pabOThl CETH.

1.14.3.2 Caenyet npeaoTBpaniaTb BO3MOXHBIN (heppope30HaHC HAIPSHKEHU B
PY 110-500 kB ¢ TH uHAYKTUBHOrO TWIIAa W ACIUTEIBHBIMU KOHIECHCATOPAMH,
BKJIFOYEHHBIMH ITAPAIJIEIBHO TaCUTEIIBHBIM KaMEpaM BBIKIIFOYATEIEH, a Takke Mpu
OTCYTCTBUU KOHJEHCATOPOB M HAJWYUM OOJBIIOr0 uucia npucoenuHeHuit. [lpu
Hammunu TH pasHelX THnoB npuMeHeHue TH MHIYKTUBHOTO THUIIA ONPEACIISAETCS Ha
OCHOBaHHH TEXHHUKO-3KOHOMHUYECKOTO CpPaBHEHUS, YYUTHIBAIOIIEIO BO3MOKHBIE
MEpPOIPUSATUSA [0 yCTpaHEHUI0 (Geppope3oHaHca, KOJIMYEeCTBa M CTOMMOCTHU
npuMeHEeHHOro o0opyaoBanus. lIpennourenne cienyeT oTaBaTh aHTUPE3OHAHCHBIM
TH.

Crnenyer uzberath ycranoBku Ha BJI nByx TH unayktuBHOTrO THIIA.

1.143.3 B PY 330, 500 u 750 xB Ha xkaxnou BJI pekomenayercs
yctaHaBnuBaTh ABa TH (¢ ABYX CTOPOH OT BY - 3arpajuTelisi) ISl BBITOJHEHHS
MOJIHOTO JTyOJMpPOBaHUSA IIeTel HampsbkeHus oT Kaxkaoro TH mo maneneit (mkados)
3amuThl. Ilpu HeucnpaBHoctn oxHoro u3 TH Harpyska neucnpaBHoro TH
MEepEKIIovacTCs Ha ncnpasHbii TH.

1.14.3.4 BPY 110 u 220 kB no cxemam «TpeyroiabHUK», «4EThIPEXYTOJIbHUK,
«MOCTHK» pPEKOMeHAayeTcs ycraHaBimuBaTth oavH TH nHa kaxmon BJI. Iluranue
Harpy3ku TH oxgno# nuHum pesepsupyercs ot TH npyroi nunun.
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1.14.3.5 Ha xaxmoit cucteme (cexkmuu) muH B PY 330-750 kB mns
obecnieuenust paborsl P3A u AUUC KV pekomenayercss ycraHaBIMBaTh MO ABa
koMruiekTa TH ¢ ueTbipbMsi 0OMOTKaMH.
B PY 110-220xB konuyectBo TH Ha mmHax ompenenseTcs pacyeToM HCXOIsS W3
o0OecrieyeHus yCcaoBUil MX pabOThl B TPEOYyEMOM KJIACCE TOYHOCTH.

1.14.3.6 B cxeMax n-yroJbHUKOB peKOMeHayeTcs s ocyiiectBiaenus AlIB c
KOHTPOJIEM HalW4yus HAOpsDKEHUS W CHUHXPOHU3MA  IIpHU OTKJIFOUCHHUSIX
COOTBETCTBYIOILIETO MIPUCOEANHEHHUS YcTaHaBIMBaTh TH B KaXk/10 BepIlIUHE.

1.14.3.7 B ciiyuae o60ocHOBaHHON HeoOxoauMocTu yctaHoBkM Ha BJI nsyx TH
OHM YCTAHABIMBAIOTCA C Pa3HbIX CTOPOH BBICOKOYACTOTHOrO 3arpamutens. Jlo
3arpagurenis co ctopoHbl BJI mpeanouturensHa ycraHoBka TH eMKOCTHOTO TuIa.
Hpyroii TH nomxeH npucoeauHAThCS MO ApYyTyro cTOpoHy oT BY 3arpanurers.

1.14.3.8 B cxemax "moctuka" pekomenayercs npeaycmarpuBath TH B y3max,
K KOTOPBIM MOJIKJIFOYEHA PEMOHTHAs ITePEMBIUKA.

1.143.9 B paiioHax  XOJOAHOTO  KJIMMAara npumenenne TH
ANEKTPOMArHUTHOTO TUIIA MPEANOYTUTEIbHEE.

1.14.3.10 B cxemax PY nHa cpennem nHanpsioxenuun 110 u 220xB, Ha BBOAax
aBTOTpaHcHOPMATOPOB MPHU COOTBETCTBYIOLEM 0OOCHOBaHUM ycTaHaBiauBaeTcst TH.

1.14.3.11 TH uHAYKTUBHOTO TUIIA K COOPHBIM IIMHAM TPUCOSAUHSIIOTCS Yepe3
pazpeauHuTenu. TH eMkocTHOro Tuma mpucoenuHseTrcs K cOOpHbIM IMHaMm 0e3
paspeaunutens. TH Ha oTxomdmux JIMHUSAX B CooTBeTcTBHUM ¢ [IYD-7
YCTaHABIHMBAIOTCS 0€3 pa3beIUHUTEIICH.

1.14.3.12 IIpu ycranoske Ha BJI TpancopMaTopoB Toka u TpaHchoOpMaTOpoOB
HaIpsDKEHUSI PEKOMEHJIYETCSl TIPU  COOTBETCTBYIOIIEM OOOCHOBAHUU MPUMEHEHUE
KOMOWHHUPOBAHHBIX TPAHC(HOPMATOPOB TOKA M HATIPSIHKCHHUS.

1.15 Yka3aHusi o0 yCTAHOBKE OrPaHUYUTEIel MmepeHanpsiKeHui

[Ipu BeIOOpE orpanuuuteneit nepenamnpsikeHuit (OITH) HeoOxoaumo uMeTh B
BHJy CIIEAYIOIIEE:

1.15.1 Jlng 3amuTbel OT MEpEHANpPsHKEHUM Ha BCEX CXEMax IOKa3aHbl
orpannuntenu nepenanpspkenuit (OIMH). Vcranoska OITH Ha npuBeneHHbBIX cxemax
nokaszana ycioBHo. Heob6xomumocts n mecto ycranoBku OIIH ompenensercs mpu
KOHKPETHOM MPOEKTUPOBAHUU B cOOTBETCTBUU € [TYI(1).

1.15.2 Jlna Bcex KIAacCOB HANpsKEHWM B LENsAX TpaHCHOPMATOPOB H
IIYHTUPYIOIINX PEAKTOPOB JOJKHEI ObITh yeTanoBieHbl OITH.

1.15.3 Heob6xomumocts ycraHoBkn OIIH na mmaax 110-220kB un wux
KOJIMYECTBO ONPEICISIIOTCS CPaBHEHHEM paccTosiHMi 1o omuHOBKe oT OIIH vy
CHJIOBBIX TpaHC(HOPMATOPOB 0 CaMOT0 YJAIIEHHOTO MPUCOETNHEHNUs, C HanOONbIIUM
nonycTUMBbIM paccTostHueM 1o ITYD u xapakrepucrtukamu OITH.

1.15.4 Heo6xomumocTts yctanoBku OIIH nns 3amutsel oOopynoBaHuUsi OT
KOMMYTAallMOHHBIX NepeHanpsikenud B suerikax BJI 330 kB m Beime onpenensercs
pacueTom.

1.15.5 Jns 3anutel obopynoBanuss KPYD oT rpo3oBbeIX mnepeHanpsiKeHUM
OIIH ycranaBnuBaercs cHapyxu KPYD mexny BBoIOM BO3aylHOM JnHUuU B KPYD
u mnociueaHedn omopor. YcranoBka OIIH co cropoHsl TpaHchopmaTopoB
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(aBTOTpanchopmaTopos, I1IP) MOKET OCyIIECTBISTHCS KaK CHAPYKH, TaK U BHYTPH
KPYD B nenu mpucoeauHeHus] TpaHcpopmaropa A0 KOMMYTAIIMOHHOTO arapara.
Heo0XxoauMoCcTh  yCTaHOBKH nononHutenbHbix  OIIH Ha muHax KPVYD
ONPENENACTCS pacyeTOM B 3aBUCHUMOCTH OT MECT PACHOJIOKEHHUS M PACCTOSHHUM OT
octanbHbIX OITH no 3amuniaemoro o6opynoBanus, napametpoB OIIH u konuuecTtBa
OTXOJALIMX OT LIHUH IIPUCOECTUHEHUM.

1.15.6 Ilpu yctpoiicTBe KaOelbHBIX BCTABOK, COCAMHEHHBIX C BO3AYIIHBIMU
munusMu, OITH ycranaBnuBaroTcst B Mecrax nepexoja kadbenpHbix JuHuid B BJIL. [lpu
HaJIM4YUHM B MECTE Iepexofa KomMmyTauuoHHoro amnmaparta OIIH ycranaBnuBaercs
MEXJy KOMMYTAllMOHHBIM almaparoM U KabOenbHOW BcTaBKoH. Heobxomumocts
yctanoBkU OITH mo o0oum KOHIIaM BCTABKM ONpEIENSIETCs €€ JJIMHOM, apaMeTpaMu
OIIH u nanmmuuem npyrux OITH na I1C,

1.15.7 Heucnonb3yembie 0OOMOTKH HHU3IIETO U CPEHETO HAIIPSKEHUI CHUITOBBIX
TpancpopMaTopoB (aBTOTpaHchopMaTopoB), a TakkKe OOMOTKH, BPEMEHHO
OTKJIFOYEHHBbIE OT IHH PY B rpo3oBoil nepuoa, JOJKHBI ObITh COETUHEHBI B 3BE3/1Y
WU TpeyroybHUK U 3antuiieHsl OITH, BKIIIOYeHHBIMU MEKYy BBOJIAMH KaXKI0H (ha3bl
U 3emJieil. 3anura HeMCIoIb3yeMbIX OOMOTOK HE TpeOyeTcsl, €ClIU K HUM IOCTOSIHHO
NpUCOEIUHEHA KaOenbHas JUHUSA JIMHON He MeHee 30 M, uMeronas 3a3eMJICHHYIO
000JIOUKY UITH OPOHIO.
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2IIEPEYEHD TUITOBBIX CXEM 110 KJNTACCAM HAIIPAXKEHUA

35-750 kB U OBJIACTU UX ITPUMEHEHUSA

(CXEMBbI, PEKOMEHJIYEMBIE B ITEPBVIO OYEPE/Ib, BbIJIEJIEHBI TOJICTBIMU

JIMHUAMWN)
Haumeno- O6nacTh TPUMEHEHHS
BaHHC
CXEMBEI YcnoBHOE M300paKEHHE CXEMBI BPY JIpyrHe yciosus
HaIpsKe-
HUEM
1-brox Tynukoseie
(JIuHUA- 35-220 xB oJHOTpaHcopma-
TpaHchop- topusie [1C npu ux
MaTop) C MUTAHUU KOPOTKOH
pasbe- JIMHUEN HE
JTUHUATEIEM UMeronien
OTBETBJICHUM.
3H-bnok TynukoBsie win
(JIuHUSA- 20-500 kB OTBETBUTEJIbHBIC
TpaHchop- OJIHOTpaHC OpMa-
MaTop) C topHsie [1C npu
BBIKJIFOYA- HEOO0XOIMMOCTH
TeJIeM aBTOMAaTUYECKOTO
OTKJIFOYECHHU S
MOBPEKIEHHOTO

T ot BJI, mutaromei
Heckogbko [1C.

B cxeme myckoBoro
stana PV (c
NEePEeX0I0M IpU
JlaJbHEUIIEM
pa3BUTHH K OoJiee
CJIO)KHOU CXeme).
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4H-/IBa TynukoBsie win
0J10Ka ¢ 35-220 xB OTBETBUTEIIHHBIC
BBIKJTIOYA- JIBYX-
TEJSIMH U A y TpaHcOpMaTOpHBIE
HEaBTOMa- [1C nuTaemsbie mo
TUYCCKOU A ) 2-m BJL
nepeMbld-
KO cO
CTOPOHBI
JIMHU M
SH-Moctuk [IpoxomHbie 1BYX-
C BBIKJIIOYA- I | 35-220 kB | tpancpopmaropubie
TEJISIMU B IICc
LeTIsIX + + JIByXCTOPOHHUM
JUHUN 1 MUTaHUEM TpU
PEMOHTHOI |:| HE00X0IMMOCTH
TIepeMbId- COXPaHCHHS
KOM cO B paboTe AByX
CTOPOHBI TparncGopMaTopoB
JIMHUN npu K3

(TOBpEXICHUH ) HA
BJI B HOpManpHOM
pexume padotsl [1C
(pu paBHOMEpPHOM
rpaduke Harpy3oK).
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SAH-Moc- [Ipoxonnsle nBYX-
THK C 35-220 kB TpanchopMaToOpHbIC
BBIKJIOYATe- I1C ¢ nBycTOpOHHUM
JSIMU B — L = MUTaHUEM TpU
HEenIX HEO00XOIUMOCTHA
TpaHcgop- COXpaHEHHUS
MaTOPOB H D |:| TpaH3UTA IPH K.3.
PEMOHTHOM (mOBpEX/ICHUH) B
nepeMbly- | TpaHcopmaTope,
KOH CcO py HEOOXOAUMOCTH
CTOPOHBI OTKITIOYCHHUS OJTHOTO
Tpancdop- u3
MaTopoB TpaHc(hOpMaTopoB B
TEYEHUE CYTOK
(HepaBHOMEPHBI
rpaukK Harpy3oK).
6-3axon- IIpoxonusle nnu
BBIXOJ 110-220 xB OTBETBUTEJIbHBIE
OJIHOTpaHC OpMa-
topHsie [1C ¢
JIBYCTOPOHHUM
UTaHUEM,

HAYaJIbHBIN ATan
0oJiee CIIOKHOKI
CXCMEI.
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6H-Tpeyro-
JIbHHK

110-750 xB

Hns PY 110-220 kB
OJIHOTpaHC OpMa-
topHbIX [IC. Jlannas
cxema SIBJIIeTCs
aJIbTEPHATUBOMN
cxeme 6 (3axon-
BBIXOJI).

Hnsa PY 330-750 kB
UCIIOJIb3YEeTCS KaK
HaYaJIbHBIN dTal
0oJ1ee CII0KHBIX
CXEM.

7-UeTpipex-
YTOJIBHUK

@D+-+|:—\—|+|:—\— \

110-750 xB

Hns nByx-
TpaHcOpMaTOPHBIX
IIC nmuTaeMbBIX IO
2-m BJI, npu
HE00XOIUMOCTHA
CEKI[MOHUPOBAHUS
TpaH3uTHOM BJIL.
MosXeT MpUMEHSTh-
Cs B KAUeCTBE
HaA4aJbHOTIO 3Tana
CXEeMBbI «TpaHchop-
MaTOPBI-IIIAHBD.
CxeMa gBiIIeTCs
aJbTEPHATUBON
CXeMaM «MOCTHKOB)
U 110 MHOTHUM
MOKa3aTeNIIM
SIBJISIETCS
MIPENOYTUTEIbHOM.
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8-1llecTu- st nByx-
YTOJBHUK 110-330 kB | tpancdopmaTopHbIx
y3noBbIX [1C ¢ 4-1
BJI nnu ¢ npyrum
COOTHOIIECHUEM U3 6
MPUCOCTMHEHUM.
9-OmHa Hus TIC ¢ nanuauem
pabouast 20-220 B napubix BJI u BJI,
CEKIIMOHU- pe3epPBUPYEMBIX OT
poBaHHAs fl/ A _+ j{ _/L /L A npyrux I1C,
BBIKJTFOYATe- [] |:| |:| |::| HEPE3EPBUPYEMBIX
JIEM CHCTeE- BJI, Ho He Ooiee
Ma IIUH E y z X E Y OJTHOM Ha CEKIHIO,

pU OTCYTCTBHUH
TpeboBaHUit
COXpaHEHHS B
pabote Bcex
NIPUCOEIUHEHUN IIPU
BBIBOJIC B PEBU3HUIO
CEKIIMH IIHH.
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9H-OHa Tosxe, 9dTO U I
pabouas 110-220 xB cxeMsl 9 ¥ pu
CEKIIMOHU- MTOBBIIICHHBIX
pOBaHHas TpeOOBaHUAX K
10 YHCITY A A 4’ + COXPaHCHHUIO B
Tpancopma paboTe CUITOBBIX
TOPOB [] |:| TpaHCHOPMATOPOB.
cucrema ¥ ¥ /’, J/
IIVH C |
MIOJIKITIOYe-
HUEM , P
TpaHcdop- 1 1
MaTOPOB K
CEKIIHSIM
IIMH 4epes
pa3BUIIKY H3
BBIKJTFOYATe- | l
nen
9AH-Omna Toxe, 4yTo U A1
pabouas Y y 110-220 xB cxeMm 9 u 9H u npu

MOBBIICHHBIX
TpeOOBaHUSIX K
COXpaHEHHUIO B
IITUH C pabote ocobo
MOAKITFOUE- OTBETCTBEHHBIX BJI

]
HUEM — u
OTBETCTBEH- TpaHcOpMaTOpOB.
HBIX
npucoe- |
JMHEHUN A

CCKIIMOHU- |
pOoBaHHasA
CHUCTCMaA

~}
—<

L

gyepes
«T10JIyTOp-
HYIO»
LENOYKY

i
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12-Opna B PY ¢ 5-10 u Gonee
pabouas 110-220 kB | npucoeauHeHusmu,
CEKIIOHU- HE JOMyCKAIOLUUMHU
poBaHHAs Jaxe
BBIKJTFOYA- KpaTKOBPEMEHHYO
TEJNeM U MOTEPIO
o0xoHas |: HATPSDKEHUS Ha
CUCTEMBI MPUCOCTUHCHUH TTPU
UIMH IUIAHOBOM BBIBOJIE
BBIKJIFOYATEIIEH U3
pabotsl. B PY ¢
YCTPOMCTBAMU IJIsI
IUTaBKHU TOJI0Jea.
[Ipu Hanuuumn
JPYTHX
000CHOBaHUH.
12H-Omna Toxe, uTo 1 I
pabouas 110-220 xB cxeMm 12, Ho ipu
CEKIIMOHU- MTOBBIIICHHBIX
poBaHHast TpeOOBAHUAX K
BBIKJTFOYATe- COXPaHEHHUIO B
JSIMU U paboTe CHIIOBBIX
obxomHas TpaHchopMaTopoB.
CUCTEMBI [Tpu Hanmuuu
IIVH ¢ JIPYTHX
MOJIKJIIOYE- 000CHOBaHHUH.
HUEM
Tpancgop-
MaTOPOB K
CEKIIHSIM
IIMH 4epes
pa3BUIIKY W3
BBIKJTIOYATe-

e
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13-]IBe
paboune
CUCTEMBI
IIMH

110-220 xB

ITpu 5 u Gonee
MPUCOCTUHEHHUSIX,
MOBBIIICHHBIX
TpeOOBAHUSIX K
COXpaHEHHIO B
pabote
MPUCOCIUHEHUI, HO
JIOTTYCKAIOIINX
NOTEPIO
HATPSDKCHUS TIPH
MOBPEXKICHUH B
30HE COOPHBIX IINH
Ha BpeMs
OTIepPaTHBHBIX
MEePEKIIIOYSHH 110
NEPEBOLY
MPUCOECIMHEHUN HA
IPYTYIO CUCTEMY
[IVH; IPU
HE00X0IMMOCTU
JIeJIEHUS CeTH.

13H-/IBe
pabouue u
o0xoHast
CHUCTEMBI
IIMH

L
—

L1 N

| I N

110-220 xB

Toxe, 4yTo U A1
cxeMm 13, Ho npu
HAJIUYNN
MPUCOCIMHEHU, HE
JOTYCKAIOIINX JaKe
KPaTKOBPEMEHHYIO
MOTEPIO
HaIpsDKEHUs MPU
IIJITAHOB BBIBOJIC
BBIKJIIOYATEIICH 13
paboTHI.

B PV ¢ ycrporict-
BOM 1S TIJIABKHU
roJiojiesa.

IIpu pexoHCTpYyKLIMH
Y HAJIMYUU APYTUX
000CHOBaHUM.
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Toxe, yTo 1 gIsg
14-]IBe 110-220 kB cxeM 13H Monmsbix
pabouue _ | L y310BbIX [1IC ¢ 3-4-5
CEKIMOHH- L t TpaHc(opMaTopaMu
pOBaHHBIE — - | M YHCJIOM
BBIKJIFOYaTe- MIPUCOETUHEHUI
JIIMH 1 |:| j Ooitee 15.
00xogHas D g g |: |:| [ [Ipu peKoHCTpYKITUU
CHCTEMBI — — Y HaJIMYUU APYTUX
IIHMH C /~/ — /~/ 000CHOBaHUIA.
IBYMS -
00XOIHBIMHU —
|
U IBYMs
LIMHOCOE-
JAHHUTEb-
HBIMU
BBIKJIIOYATE-
JIIMH l
15- | | Jlnst obecrieueHus
Tpancdop- 330-750 kB |100% pe3epBupoBaHus
MaToOphbI- noakiaroueHus BJI
IIMUHEBI C |:| |:| |: |:| (uepes 2
TpuCoeIH- BBIKJTIOYATEIIS).
HEHHEM [Ipu pexoHCTpYKIIUN
JIMHUN U HAJTMYUU IPYTUX
yepes 2 000CHOBAaHN.
BBIKJTFOYa-
TeIs
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16-Tpanc- IIpumensiercs nus
dhopmaTopbl Ly L 220-750 kB | PY noacranuuii npu
-IIIMHBI € 11 1 1 5 u Gosee NUHUSAX,
MOy TOP- * * MOJKIIOYaEMBIX B
HBIM — IOy TOPHYIO»
PUCOEIH- LETIOYKY, IpU
HCHHEM HEOOXOIUMOCTH
JIMHUNA : : noakiroueHusa BJI
yepes 2
I BBIKITFOYATEIIS.
1 1 1
0| ¢
17-Ilony- [Ipumensercs npu 6
TOpHas 220-750 xB u boiee
cxema MPUCOEANHEHUSX,

[ ]
|

=

IIPH MTOBBIMNIEHHBIX
TpeOOBAHUAX K
o0ecreueHHIo
HaJIKHOTO
MOIKJIIOUEHHUS
MIPUCOEIUHEHUMN.
[Ipu npyrux
000CHOBaHHUSIX.
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3 TUITIOBBIE CXEMBI PY 6-750 kB

Hwxxe npuBenenst tumobbie cxembl PY 10(6)-750 kB, a Takke cxemsl
MOAKIIOUCHHUSI YCTPOMCTB KOMIIGHCAIIMM pPEaKTUBHOM MOIIHOCTH. B  cxemax
KOJIMYECTBO MPUCOEAUHEHUN MPUHSITO YCIOBHO.



3.1 Cxembl pacnpeaeTuTebHbIX yCTPOUCcTB 35 KB
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No ii/m HanmenoBanue cxembl Homep Homep
CXEMBI CTPAHUITBI
1 bnok (nmuaMs-TpanchopmaTop) 35-1
C pa3beIMHUTEIIEM
2 bnok (muaus-TpancopmaTop) 35-3H
C BBIKJIIOYATEIIEM
3 JlBa  Omoka ¢  BBIKIIOYATSISIMH W 35-4H
HEABTOMATUYECKOW MEPEMBIYKON CO CTOPOHBI
JIMHUA
4 MocCTHK C BBIKJIFOYATEISIMM B HENSAX JUHUM U 35-5H
PEMOHTHOM MEPEMBIYKON CO CTOPOHBI JINHUU
5 MocTHK ¢ BBIKJIIOUATEIAMH B I[EIIAX 35-5AH
TpaHCcPOPMaTOPOB u PEMOHTHOM
MEPEMBIYKON CO CTOPOHBI TpaHC(HOPMATOPOB
6 Onna pabouas CEKIIHOHUPOBAHHASA 35-9

BBIKJIIOYATCJIICM CUCTCMA ITUH

B PY 35 kB wucnonws3yroTcs, Kak MpaBUiIO, BCTPOCHHBIE TpaHC(HOpPMATOPHI
Toka. [[puMeHeHre BEIHOCHBIX TpaHCc(HOpMaTOpOB TOKa TpeOyeT 000CHOBaHMUS.
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Cxema Ne 35-1
b/10K (MMHUA-TPaHCHOPMATOP) C PA3bEAUHUTEIEM

J'_"E

T,
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Cxema Ne 35-3H
brok(rmHus-TpaHchopMaTop) ¢ BeIKioYaresiem
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Cxema Ne 35-4H
183 610Ka C BbIK/TIOYATENAMU 1 HEABTOMATUYECKOHU
1EPEMBIYKOA CO CTODOHBI JIMHNH

M ik

B =

Y \f.:'*—ll-
E = J.-'-jr.l. 7T ¢ = E

-_‘L—||- - & I

[] ]

l g

—isoHi —os—r
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Cxema Ne35-5H
MoOCTHK C BbIKIIOHATEASIMU B LIEMTISIX JIMHUH 1
DEMOHTHOU NEDEMBIYKOU CO CTOPOHbI JINHNHA

PemonTHas neoeMuitixg

O TAOHOEAMBAdeETOR 26T
2y i
4 cooTBeTeidydpuen
O50CHABOH M.
|THIh—J T T = II?T___- — lﬂn

ToaHC®GDHMaOTORL TOKOD, OTMEUCHHbLIE *),
HJOCTAHABAHBEGRTOA MR COLTEESTOLTEYOLEeM CEaCHOBaQRMA
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Cxema Ne 35-5AH
MoCTmK € BbiK/IIOYATE/ISIMH B LENSX TPaHCDHOpMaTopos
Y PEMOHTHOU 1EDEMBIYKOM
CO CTOPOHBI TPaHCHOPMATOPOB

e Hig
‘ E
el M
T R,
=5 3 r——=
-J'.i *) b

=y, =,
1 [ —————
{/ oow coomercrnyomen oocuonamn
e o T}
Y -= ‘S;'sze_
o o

TharceoemaTops TOKG, OTMPUHOHHLIC %),
HOTOHROBMNABORGTOR NP COOTeeTeTreypuerMm oelCHOB ORI




38

Cxema Ne 35-9
OaHa pabo4dasi CEKLIMOHNPOBaHHAS
BbIK/IOYATENIEM CHUCTEMA LINH

1. PasseguH1TEeNM, OTMeUeHHble ¥) , B UeMAaxX TPAHC®OPMATOPOBR
MCTaHOBAMBARTCH ToMeko B PY HH v CH npM TPexoBMOTOUHLIX
TPAQHC®OPMATOPAX KMAWM OBTOTPAOHCTOPMATOPOX.

2. NP HeoexogmmMocTM ycTPpormcTRa ABP Ho ogHOP 13 AMTALLIMX
AoOACTOHUWE AvHMA 33 KB (PeaepBHOM) MOrYT BbITE YCTOHOBASHB
40 BLIK/OUATEAS KOMMAEKTH TPAOHC®OPMATOPOBR HampsaxeHuAa W ONNH.




3.2 Cxembl pacnpeaeauTeabHbIx yerpoucrs 110 kB
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No HaunmMenoBanue cxemsbl Homep Homep
CXEMBI CTPpAaHUIIbI
1 bnox (inHug-TpanchopMaTop) ¢ pa3beIUHUTEIEM 110-1
2 bnok (nmuHusA-TpancopMaTop) ¢ BHIKIOYATEIEM 110-3H
3 JIBa GJ10Ka C BRIKTIOYATEISIMU U HEABTOMATHYECKOM 110-4H
MIEPEMBIUYKOM CO CTOPOHBI JIMHUHI
4 MOoOCTHK ¢ BBIKITFOUATENIIMH B LIETISAX JIMHAN U 110-5H
PEMOHTHOW NEPEMBIYKON CO CTOPOHBI JIMHUI
5 MOoOCTHK ¢ BBIKITIOUATEIISIMU B LIETISIX TpaHCHOpMATO- 110-5AH
POB U PEMOHTHOM MEPEMBIYKON CO CTOPOHBI
TpaHc(hOpMaToOpoOB
6 3ax0a-BbIXOJ 110-6
7 TpeyroapHuK 110-6H
8 YeTeIpexyronbHUK 110-7
9 [IecTrnyrosbHUK 110-8
10 Opna pabovast CeKIIMOHUPOBAHHAS BBHIKITIOUATEIIEM 110-9
cucrema IIuH
11 Opna pabovast CeKIIMOHUPOBAHHAS 110 YUCITY 110-9H
TpaHcQOpPMaTOPOB cHCTEMA IIHH, C TOJKITIOYEHHEM
TpaHCPOPMATOPOB K CEKIUSM IIIMH Yepe3 Pa3BUIIKy
BBIKJIFOUYATEIICH
12 Opna paboyasi CEKITMOHMPOBAHHAS CHCTEMA IITUH C 110-9AH
MOAKIOYEHUEM OTBETCTBEHHBIX MPUCOEIUHEH U
yepe3 MOITYTOPHYIO LENOUYKY
13 Opna pabovast CeKIIMOHMPOBAHHAs BBIKIIIOYATENIEM U 110-12
00X0JTHAsl CHCTEMBI IIIUH
14 Opna paboyast CeKIIMOHUPOBAHHASI BHIKIIOYATEISIMU, 110-12H
¥ 00XOJHAsI CUCTEMBI IIMH C TIOKIIOYCHUEM TPaHC-
(GbopMaTOpPOB K CEKIMSIM IIUH Yepe3 2 BBIKJIF0YATENs]
15 JlBe paboune cucTeMbl HIIMH 110-13
16 JIBe paboune u 00X0/THasI CUCTEMBI IIIMH 110-13H
17 JIBe paboune CeKIIMOHUPOBAHHBIE BBIKIIOYATEISIMH, 110-14

u O6XO,Z[H&5I CHUCTCMBI IMH C IBYMA O6XO,I[HBIMI/I u
ABYMA NIMHOCOCAUHHUTCIIbHBIMU BBIKJIFOUATCIIAMU
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Cxema Ne 110-1
bnok (MMHNS-TpaHCc@opMaTop) C Pa3beqUuHNUTENEM

q—"E
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Cxema Nel1l10-3H
bAoK(inHuA-TDaHCOOPMATOP) C BbIKIIOYATENEM

Pazwegrinnress, OTMedeHHun ¥, peaMNCHMaTPHaaeTcs
DM HOAWTA aTaRMs co crapodsi CH,
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Cxema Ne 110-4H
ZlBa Bnoka ¢ BbiK/TI0YaTeNaIMH M HEaBTOMAaTHYECKOH
MIEPEMbIYKON CO CTOPOHBI JINHNHA

e, .

: :

e E
T hi

L T \-i: "y

\-|Il \'\-|||

) »)

Rl M

X X

PostefUHUTS AN, DOTMeueHHEIe %), MpeaMcMaTPUVBATCH MEM
HOAWUUMIA MMTAHAE co cTapradHb CH.
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Cxema Nell0-5H
MocTuK € BbiKmOYaTENSIMU B LIENAX TMHUNA 1
DEMOHTHOM NMEpEMbIYKON CO CTOPOHbI JIHWHN

iy g

£ A o g T
= e

ToaoHcenBMaTORR TOKO, OTMEUCHHLIC X2,
HOTORQBAVMBOIRTCH NP CcoO0TBEEeTCTEeY L e OeGCHOBOHMM,
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Cxema Ne 110-5AH
MocTux € BbIK/TIOYATENSIMU B LIENSAX TPAHCODMATOPOB U

DEMOHTHOM NMNEPeMbIYKOH CO CTOPOHB! TDAHCHOPMATOPOB

i, i,
-.\Hh :l:?-lll
‘?-—\-L-lll \_-i-\-L-hl
pa W o
4
[ﬂ_‘}*-l'- -
\?l"-'l " ‘F-‘_\:\-III

TeaHceobMaTORE ToOKO, OTMEUCHHLIC *),
MCTOQHOBAMBOIRTGCH MPK COOTBeTOTBMYDWEM O60CHOEGHMM,
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Cxema Nell0-6

3axo] - Bbixoq

g, R
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Cxema NellO-6H
TpeyroasHux

ol

el

1 | — I

TEPOHC®OPMOTOPbL TOKO, QOTMEUPHHLIE ¥J,
JCTOAHOABAMBAKTCH MPKM COOTEBETCTBYOLEM OBEOCHOBOHIAM,
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Cxema NellQ-7

YeTulpexyrobHuK
i, S
= ' =
<, <,
T L ST

TPOHC®POPMOTOPL TOKQO, OTMEUeHHbLIe ),
SCTAHABSIMBAKTCH MPKM COOTBEeTCTBEIKLEM

OBOCHOBROHMIA,
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Cxema Ne110-8
LlecTuyronbHuK

ey

Fa

TroHC®ORMATORE TOKO, OTMEUEHHOE 3IBe3404UKOR X)
JCTAHABRBAMBAKRTCH MR
cooTBEeTCTBIRLEM OBCCHOBAHWKMIA.
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Cxema Ne 110-9
OgHa paboyasi CEKLUMOHNPOBAHHAS BbIK/TIOHAaTENIEM

chucrema LinH
mar iy —y g
¢ é C ¢
-\h-||| -\-Ih :::"‘-Ih -l\l\-lll

PazbeauHnTEN, OTMEeueHHbie *), B LEensAxX TPAHC®OPMOTOPRPOB
YCTAHAB/MMBAWTCH NP TPEXOBMOTOUHEX TRAHC®ORPMATOPAX

MAU OBTOTPAHCP®OPHATORAX.
HeosxoamMmocTe ycTaHoeKM OMH HO wvHaAxX YTodHAETCA NPU

KOHKPETHOM NPOEKTHPOBOHIMA,
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Cxema Ne 110-9H

OaHa paboyasl CEKLIMOHMPOBaHHaS

CUCTEMA LLIMH € MOAKTIOYEHNEM TPaHCHOPMATOPOB

yepes pasBuiIKy U3 BeiKnovarenes

-

R e

Py B
—\\-Ill T\-l\-lln
']\—Ih -:IN—|I|

B

HeocexoguMocTh sScTaHoRkKM ONH HA wWHAOX STOUHSAETCA MPW
KOHHPEeTHOM MNPOSKTHMPOBAHWM,
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Oara paboyas CeKLHOHNPOBaHHASR

Cxema MNellQ-9AH

CHcTeMa UH C NOAKTIOYEHHEM OTBETCTBEHHbLIX

NpUCOERHHEHI Yepe3 "nonyTopHYo" Leroyxky

e

e

B

A
[

|
Jo

7

HeoexogMMOCTE YCTOHOBKKM OMH %) HO wwHax u TT #) Ha B/
NTOUHReTCA MPU KOHKPETHOM MPOCKTUROBOHWM,
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Cxema Nell0-12

OfHa paboyas, CeKLMOHMPOBAHHAA BhIKTIOYaTENEM,

¥ 06XO04HAS CHCTeMb] LNH

He ey e T

UL b b L= T
N R S T ~~ T {q""
e e | S S i
-\\—ll -\-L—|Il -\.L-II -\L_h, .{'h' \;L'||'
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R
ol e (el
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T i L |
ARSSTARE - W N L Sh—

Heobx0aMMoCTL ycTaHoBKM OMNMH  Ha WwMHax M TH Ha obxogHoid CLU
YTOMHASTCH MNPH KOHKPETHOM NPOEKTAPOBAHUA,
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Cxema Nell0-12H

OfHa paboyasi CEKLUMOHNPOBAHHAs BblIKTIOHaTENSIMU

#u 06X04Has CUCTEMbI LUNH C OAKTIOHEHNEM

TPEHCHOPMATOPOB K OBEHM CEKLMAM LUNH

yepez 2 BbIK/OYATESS.
;—u—,h ’—u—t, F_"E
| =
:FLI' L~ e [
A 13 S b b b
N PG| By L R R

§ g g

[] []

g

MpW1 KOHKPETHOM NPOEKTMPOBAHWM YTOUHAETCH HeoGX0AMMOCTh:
- NCAKTHOMEHHA TRAHCPIOPMaTOPHOMD NPUCDEAWHEHHMA K 0OXOAHOA CMCTEME LUKWH,
- yctaHoeka OMNH Ha wwHax n TH Ha oBxogHou CLU.
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Cxema Ne 110-13
/Be paboune cucremsi LLnNH

FiF e =

e

1. TpaHCOpMaTOpb TOK&, OTMEMEHHBIE *), YCTGHABIMBAIOTCH PN
COOTBETCTBYIOHIEM  OBOCHOBAHIM .
2. Heobxognmocte ycranoskn OfIH  Ha wwHax yTo4HSIETCR gy
KOHKDETHOM  [TPOCKTHPOBIHIHA .
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Cxema Nell(O-J3H
/JlBe paboune n 0bx0[Has cUCTeMa LUMH.

1. TpaWchopMaTopsi TOK3, OTMEYEHHBIE *), YCTaHABABAIOTCA NPH
COOTBETCTBYIOWEM  OOOCHOBAHNH,

2. HeobxognmocTs ycravoskv OfH (paspsgrvikos) Ha amvax n TH
Ha OOXOAHOK CLL yTOHHAETCR NP KOHKDETHOM  [POEKTHDOBAHUH,
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Cxema Nell0-14

ZlBe paboume CeKLIMOHMPOBaHHSLIE BhIK/TIOYATEISIMH M obxoaHas

CUCTEMA LWNH C ABYMST OOXOHBIMY #1 ABYMST LUMHOCOEANHNTESbHBIMA
BBIK/TIO4ATENISIMH.
| 24| VA
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1. TpaHCopMaTopsl TOKa, OTMEYEHHBIE™), YCTAHAGB/HBAIOTCA NDH COOTBETCTBYIOLIEM

OBOCHOBAHWY .
2. HeobxognmocTe  ycranosin OfNH (paspsgunkos) Ha umHax n TH Ha obxogron CLY
YTOWHAGTCH TIpU  KOHKPETHOM  TTPOEKTUPOBAHIN.




3.3 Cxembl pacnpeaeauTeabHbIX yeTpoucTB 220 kKB
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No HanmeHnoBanue cxembl Homep Homep
CXEMBI CTpPaHHULIBI
1 bnok (muHUs-TpaHCPOpPMATOp) C pa3beJUHUTEIIEM 220-1
2 brok (uHUs-TpaHc(hOpPMATOp) ¢ BBIKITFOYATEICM 220-3H
3 JlBa 0510Ka C BBIKITIOYATEISAMH U HEABTOMATHIECKOU 220-4H
MEePEMBIUKOMN CO CTOPOHBI JIMHU M
4 MocTHK € BBIKIIOUATEISIMU B LETISIX JTUHUN U PEMOHTHOU 220-5H
MIEPEMBIUKOI CO CTOPOHBI JIMHUM
5 MocCTHK C BBIKIIIOYATENISIMH B LETISIX TPAHC(HOPMATOPOB U 220-5AH
PEMOHTHOH MEPEMBIUKON CO CTOPOHBI TPaHC(HOPMATOPOB
6 3axoa-BBIXO ] 220-6
7 TpeyronsHHK 220-6H
8 YeTbIpexXyroibHUK 220-7
9 IMlecTnyronbHUK 220-8
10 Opna paboyasi CEKIIMOHUPOBAHHAS CUCTEMA [ITHH 220-9
11 Opnna pabouasi CEKIIMOHUPOBAHHAS 10 YUCITY 220-9H
TpaHCHOPMATOPOB CHCTEMA IIIKH, C MTOAKIIOYECHUEM
TpaHCHOPMATOPOB K CEKIUAM IIIMH Yepe3 pa3BHIKU
BBIKJIFOUaTENECH
12 OpHa pabovas CeKIIMOHMPOBAHHAS CUCTEMA LIHH C 220-9AH
MOJKIIIOYEHNEM OTBETCTBEHHBIX NPUCOEAMHEHUN Yepe3
«TIOTYTOPHYIO» LIEMNOYKY
13 Opna paboyast CeKIIMOHUPOBAHHAS BBIKIIOUATEIIEM U 220-12
00x0/Hasi CHUCTEMBI HIVH
14 Opmna pabovas CeKIIMOHUPOBAHHAS BBHIKITIOUATEIISIMH H 220-12H
00XO0/THAsI CHCTEMBI IIMH C TIOJKIIOYeHUEM
TpaHCHOPMATOPOB K CEKIUAM IIIUH Yepe3 Pa3BHIIKY
BBIKJIFOUATENCH
15 JIBe pabouue cHUCTEMBI IUH 220-13
16 JIBe pabouue 1 00XOAHAS CUCTEMBI IIIMH 220-13H
17 JIBe paboune CeKIIMOHNPOBAHHBIE BEIKITIOUATEIISIMA 1 220-14
00XO/IHasl CUCTEMBI IIMH C ABYMS OOXOJHBIMH ¥ JBYMS
IIMHOCOETNHUTEIIHHBIMHU BBIKITFOYATEIISIMU
18 TpanchopMaTopsl - IKUHBI C TOITYTOPHBIM 220-16
MPUCOEINHEHNEM JINHUI
19 [TonyTopHas cxema 220-17
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Cxema Ne 220-1
b0k (nnHUs-TpaHc@opmMaTop) ¢ Pa3begUHUTENEM

1—"3




Cxema N° 220-3H
br1oK (TMHUS-TPaHCEOPMaTop) ¢ BuIK/TIOHaTeNnemM

R

S

P

S

..\r-.||. %)

PasbeguMHWTEAL, OTMEUeHHbIF ¥), MPegdcMaTPHMBOETCH
MPWM HAAKMUMK MATOHMA co cTaroHel CH,
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Cxema Ne 220-4H
/J1Ba 6/10Kka C BbIKIMOYETEISIMU 1 HEABTOMATUYECKON
[1EPEMbBIYKON CO CTOPOHbBI JINHNH

g iy
L |l
s =y
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\j'-lll \Hll
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PazbeguHMTEAKM, OTMEUeHHbIe X, MnMPeddCMATPHBCOIOTCH
MAPWM HOAWMUKMKM MMTAHA CcO cToPOoHL CH
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Cxema Ne220-5H
MOCTUK C BbIK/IONATENAMM B LIENSIX SIMHNH
DEMOHTHOM EPEMBIYKON CO CTOPOHB! JTMHIMMI

'EPE'MOHTHDFl MepemMellKd
YCTQHOB/AKMBCETCH MNPM .
COOTEBETCTEBYRULEM QeOCHOQBOHWMI

[TH ] I-\-I {f.i' o :j}fﬁ {TH |

1. TeaHCeDEMATORE TOKQO, OTHMEUSHHLIEX) NCTOHORAMARCOTCS
M COOTBEeTCTBYPOLEM OBOCHOBOHKIM,
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Cxema Ne 220-5AH
MoCTHK € BbIK/IIOYATENSIMU B LIENSX TPAHCHOPMAaTOPOB 1
DEMOHTHOM NMEPEMbIYKOU CO CTOPOHBI TPaHCHOpMaTopoB

Tr—bo—{ Hoo—Thi—+—{TH |

T T —ix T

7..! ) \ \ 3;' hﬁ,—

FeMoHTHOHA MepeMsuxa
HCTOHABAMBUOETCH TPK
COoTEETCTEIRWEM
OBOCHOBAHWKMIA

ToagHCcwoLMO ToRL! TOKO, DTIMeEUeHHbIe £
HOTAQHABMIBORTLH Py COOTBeToTEYoLeM O60CHOBOHM
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Cxema Ne220-6

3axoq - BbIX0/]
ey E—"—a
= I f (TH ]

Py Y1) s Ep
\:-q\-lln ] \:-_\-'L-hl

q {

[]

T o
/_-_\-L-lll ‘-q\-h.




64

Cxema Ne220-6H
TpeyronsaHR

e, Hig,

* §

L.TroHCcPoPMATORL TOKGO, OTMEUPHHbLIe *], YCTAHABAMBANTCH
MNP COOTRETCTEXYOLEM OBOCCHOROHWML




Cxema Ne220-7
YeTolpexyroibHuK

R e,

TPOHCPOPMATORL TOKA, OTMEUCHHLIE *), NCTOHARAMBOLTCSH
MNP COOTEBETCTBREYOLIEM OQBEO0CHOBOHKIA.
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*f

Cxema Ne220-8
LlectnyronbHk

s Fay

\._f'_\f'll' \v-_.l \T_
* §
— (1T [TH ]

TeoHCPOPMOAT ORI TORKA, OTMEUEPHHOEe 32Ee300UKaM *D
JCTAHABIMEQIRTCAH MNP COQTESTCTEYOLEM CEO0CHOBUHWMIA,
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Cxema Ne 220-9
OgHa paboyasa CeKLMOHUPOBaHHAA

CUCTEMa LLINH
—a, g, B )
it S o | Ll T
_q\'ill -\:\-III -N“‘ll \'-"-II'
Rl e il L

PastegamHUTE N, OTHMEUEHHbE ¥), B UENAX TPAHCPOPMATOPOB
JCTAHABAWMBARTCA MNP TPEXQEMOTOUHBIX TPAHC®OPMATOPOX

MM ABTOTPOHC®OPMATOROX.
HeoexogkMocTs yMcTaHoeKK OMNH HAa wwWHaOX YToOUHAEeTCH MPK
KOHKPETHOM MPOeKTUPOBAHMM.




Cxema Ne 220-9H
OnHa paboyast CEeKLIMOHWPOBAHHAES 110 YHUCTY
TPAHCHOPMATOPOB CUCTEMA LUINH C MTOAKTIOYEHHEM
TPaHCHOPMATOPOB K CEKLMSIM LLUINH
Yepes PasBuwiKy BbiKmiovareney

Hig, Hig, Hig, Hiy
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HeoexogumocTe YcTaHoBKKM OMNH HaQ wwHax YTouHAEeTCH nPK
KOHKPE THOM MPOEKTHMPOBOHM.
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Cxema Ne220-9AH
Oara paboyvas CeKunOoHNPOBaHHas
CUCTEMA LUK C MTOAKTIOYMEHHEM OTBETCTBEHHLIX
npucoequreHt Yepe3 "noIyToOpHY" LernoyuKy
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ghw gaw ]
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&) B

HeoexogauMocTe dcTAHOBKKM OMNH HA wkHax v TT #) Ha BA
YTOUHAETCH MNPM KOHKPETHOM MPOEKTWMPOBROHMM.




Cxema Ne220-12

OnHa paboyasi CEKLIMOHNPOBAHHAS BLIKTIOYATE/IEM

M 0bXoaHan cucTembl LWMH

Hi,
L

g
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N

..-T._|||

HeoexoomMocTs ~cTaHoekik OMNMH  Ho wwHax, TH Ha
opxogHoRm Cll w TT %) yTouHseTCd MNMPWM KOHKPETHOM
MPOeHKTUPROBAHMM,
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Cxema Ne220-12H

OfHa paboydas CeKUMOHNPOBaHHAA BbIK/TIOHATE/ISMM

U 00X0fHas1 CUCTEMbI LUINH C NOAKTIOYEHMNEM

TPaHCEHOPMATOPOB K CEKLMAM LLIH

Yepes pas3sBuiiKy BblIITIOYATENEH,

- YCTOAOHDBKAd

ariH

[P KOHKPETHOM MPOEKTHMPOBCOHKIM YTOUHSETCSH
HeOEXOLHMMODCTh

- MNoLH/AQUEHMA TPAHCPOPMATOPHOMO TNMPHMCOELMHEHKMA K
OBXOoAHCKW CKHMCTeMe Lil1H,

HaO WWHoOx W TH Ho osxoadHorw CL
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Cxema Ne220-13
/lBe pabo4ne cucreMs! LWnH
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1. TPOoHC®OPMATORE TOKO, OTMeUueHHLIe ¥), HCTOHOBAMBAKTCH MR
CODTBETCTEYOLEM OBOCHOBOHM.

2HeoexoarMoeTs YeTaHoekK OfH  HO wuMHGOX HTouHeeTCHs MAPM
KOHKPETHOM [POPKTMPOBAHMI
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Cxema Ne220-13H
Be paboymne u 06X0[HasA CUCTEMbI LLUNH.

HeoexogWrHocTe McTaHoekk OMNH  Ho wHHax kW TT %)
MTOUHASTCH MPM KAOHKPEeTHOM MPOEHTWPOBAHMU
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Cxema Ne220-14

/lge paboume CeKlMOHUDOBaHHbBIE BbIKMIOUaTENIMU M 0OXOAHas

CHCTEMBIH##fClﬂﬂﬂ%ﬂ(ﬂﬁ“ﬂﬂﬁﬂ%ﬂJdAHUﬂﬁ?Uﬁﬂﬂxxxﬂﬂﬂﬁfﬁyﬁﬁﬂmwﬂ

BbIK/TIOYaTE/AIMA.

|
'——-'*}J—H—l:l—l—'-lL

34

-

|.'_)rL

” s e || 53]
I |= j%ﬁ? *i%__ j;
P =%
¥Lw~ | ?ﬁér :. ;%l““
;Héf jaﬁ% I; 2;
.—ﬁu;_r_ﬁy;_h*_{j_Tk: rkkh.
k,
I [I 4’*‘—‘3*@“'-2‘1“ =
17 A 7‘_ A_
o WL A A A
e T
|- iﬁé% i 4
+“m S =

s

L

1. TPOQHC®OPMOTOPE TOKQA, OTMEUEeHHLIEX), MCTAHIB/AMBARTCH
NG CODTRETCTRYOWEM OBOCHOBOHML
. HeoexoowmmMmocTe dcToHobkM OMNH (PospsaHMKOB) HO WWHOX
W TH HO oBx0aHOW ClLl 3TOUHRETCH MPKM KOHKPE2THOM
MEOeK THMPOROHVIM
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Cxema Ne220-16

TDaHCHOPMATODbI-LUMHEI € ITOSTYTOPHLIM TOMCOCTUHEHNEM JIMHUHA,

e Hre - Ha M Hie,
4\:\-||| :-\"‘-|II am L -\:\-|Il il H
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1. TepaHc®OPMATOPE TOKQ, OTMEUeHHLIZ %), YCTAHORAMBAOTCH
NPk CcooTeeTCTaMYOLEM OBOCHOBAOHMW,

2. HeocexogmmocTe vcTaHoeky OMNH HAO wkmHOx yTOUuHAETCA NPW

KOHKPETHOM MPOEKTHMPOBAHKMA.
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Cxema Ne220-17

llonyTopHas cxema.

= = —a, g,

e

T T T 'L
T 7
e [ USSR |
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e e e e —— — —
fet
n

FOSOH HESHp
e I Sl

K PEOKTORY K PEXTORY

1. CnAaouHoM AKHKER MNoOKQ30HO MPWCORAMHEHME PEaKTOROER K AMHKMAM, 4

MEAHKTHMRHOKPM — HernocrelcThBeHHO K WFHAM.

2. TPOHC®OPMATOPE TORO, OTMEUEHHBIS *J, SCTAHOB/JAMBARTCA MBEWK

CoOTReTCTRYEKOL,EM OEOCHORBROHMA,

3 HeosxoammocTs dcTaHosrw OMNH HO wmHOx =TouHAETCA
HOHKPETHOM TMNPOEKTHMRPOBAHIK,

MFEiA




3.4 Cxembl pacnpeaenuTeabHbIX yerpoucrs 330 kB
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No HaunmenoBanue cxemsbl Homep Homep
CXEMBI CTpaHHUIIBI
1 brok (muHus-TpanchopMaTop) C BHIKIIOYATEIEM 330-3H
2 TpeyronabHuK 330-6H
3 YeThIpexyronpbHUK 330-7
4 [lecTryronbHUK 330-8
5 TpanchopmMaTOpbI-IIMHBI ¢ TPUCOETUHEHUEM JIMHUM 330-15
yepe3 J1Ba BBIKITI0YATENs
6 TpancgopMaTOpbI-IIMHBI C TIOTYTOPHBIM 330-16
MPUCOETUHEHUEM JTUHUIM
7 [TonyTopHas cxema 330-17
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Cxema No330-3H
broK (IHUsI-TPAHCHOPMATOD) € BLIK/TIOHYATENEM.

s

|

k] \-||u

HeosxoammocTe wcToHoBKKW OlH, oTMeueHbix
JBEPZA0OUKDM ¥), OnNPeae/1AeTCH MNP KOHKPEeTHOM
MneoeTMPOoORAaO-HLLA,
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*®)

Cxema Ne330-6H
TpeyronbHuK.

o I
L 4

HeoBEXoqMOCTs YO TOHOBKK TROHCQOBMATOLOB ToKd,

OfH 11 TH, oTMedeHHsx %), onpeqenseTcs b
HOHKDETHOM MNEO0eK THEOBQHUM.
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Cxema Ne330-7
YersipexyronbHuK.

* i —{nE] ’*’ ==

RS E

HeoExogWMOCTE YCTAHORBRKW TRAHCTOPMOTOPROR Tokd, OfH
M TH, oTMeueHHLIXx %), anPeoeAdAeTcHd MNP KOHKPETHOM

MEOEKTHMPABAHKI.
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Cxema Ne 330-8
LlectnyronbHuk

)
[ 51—l

)
LN ] I

Heosx0amMOCTe YCTOROBKY TRORCQOPMOTOROB TOKd,

OfNH v TH, oTMmeueHHLx *), ofipeasAse TeH Ry
KOHKDETHOM MROCK THDOBGHA.
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Cxema No330-15
TparHCchopMaTopbI-LUMHB! C ITPUCOEANHEHRNEM JINHUNA
Yepes [Ba BbIK/IIoYaTes s,

"nll—gﬂ— I'Ii—gi'l- ﬂl—?— HOE "Ill—gﬂ HAE
E - CM. N3 ; -
[T

K PEAKTORY K PEGKTOPY

L. CnAagwHRom rAnBwer MNoKO30H0 MNPUCOeAMHeHNe DeaxToRos
K ANAHKMAM, O MSHKTHUBEHOPR —RHReNooPeUCTaeHHD K WHHGM.

2. HeosxoAMooTs YOTOHOQBKM TROHC®oDMaTOoDos Toka ¢ OFIH,
O THEUCIHHEIX ﬁL ORPCACAACTCH MPM KOHNPOTHOM MRPOSK THUROBQHVM,

3. oy otrapueniis B/ v REOBXQAMMOCTY COXDOQHEHMSA
A0AKAOHeHHOrD PearToprd, Ha B/A 40noaHiTeAsLHG
YOTOHOB/MABOOTES DOZRLELUHUTE A
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CxeMa Ne330-16
TpaHCHOPMATOPbI-LUNHBI C [10/1YTOPHBIM

NDUCOCUHEHNEM JTUHWA.
Ei S H S HOSOH S S HOSH
. —HAE|—HAE|  —{HAE|—{HAE] —{HAE]—{HAE]
T E t
i o L b e I
B on \_"'l) - B \_|F} [ B k'l
ERELRERE T TE
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L) _Thf ;Tﬁh ;Tﬁp
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o e S
dig,
O
= by
L L

HeoBEX0aAMMOCTEs YCTOHOBKIM TROGHC®PODMQTODOBR TOKG M
ONH, oTMeuerHtix *), onpegsAReTCH MPK KOHKDPE THOM
LOCK TIPOB QHMIA,




Cxema Ne330-17

llonyTopHas cxema.

s

S

K RPedkTOoPY

HeosxoaqmmocTe YOTOHOBKM TRQHOPOPMATODOE TOKG U
OfH, orTmeveHHbIx *), ONPEeAEAAETOH MBI KOHKDE THOM

MALoeEX THEOB OHEA.




3.5 Cxembl pacnpeaenuTeabHbIX yerpoucTs 500 kB
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No HaunmenoBanue cxemsl Homep Howmep
CXEMBI CTpaHHUIIBI
1 brok (muHus-TpaHchopMaTop) C BHIKIFOYATEIIEM 500-3H
2 TpeyroabHHK 500-6H
3 YeThIpexyronbHUK 500-7
4 TpanchopmMaTOphI-IIMHBI ¢ TPUCOECTUHEHUEM JIMHUM 500-15
yepes JBa BBIKIIIOYATENs
5 TpanchopMaTOphI-IIMHBI C TOTYTOPHBIM 500-16
HPUCOEIMHEHUEM JINH U
6 [TomyTopHnas cxema 500-17




Cxema Ne500-3H
bnok (nurnsa-TpaHcopMaTop) ¢ BhIKITIOMATENEM.

*)

'”_'_,/ HAE]

HeoexoammocTe MocTadHaosklk OMNH, oTMeueHbLIx %)
onrefsensaeTes MNP KOHKPEeTHOM MPOCKTUROBOHMIA

86
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Cxema NeSOO0-6H

T peyrosibHuK.
O ST
HAE HAE

!)E—

R |
==
K PeoKToPY l_\_lll

=1
4~

HecBEX0A4ArMoCTh YCTOHOBKK TRORC®ODMOTOROB TOKA,

OTHEeUeHHEIX *), onbeaenseTors b KOHKBPeTHOM
NPoeK TDOS oM




Cxema No500-7
YereipexyronbHuk.

o

el

I)E—

K PeOKTOPY

Heobs xoaiMoc Th

OTMELQEHHEIX *), QrRefenNdeToqd riPY KOHKP e THOM
APOerR TP OBAHK,

YOTOHOBAKE TROHC®OLPMOTOROE Taxa,
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Cxema NeSO0-15
TpaHCGHODMATODbI-LUIMHEI C TDUCOEAUHEHNEM JINHIY
Yepes [1Ba BLIKITIOYATE/A.

HSH HSH HSH) HSOH
—{HaE HAE

1. CriaowHom AanHuvesn rnoxkasoHo fercoeiiHeEHE PeaxToras
K AVHEAENM, O MNYAKTHOHOA  HENQCPLe s TReEHHD K LiH-HOM,
e HE’OE)XO,&HMQCT.&) SCTAaHOBKEY TRPOHC®OPHATOROE TOKA,

GTMeYeHHbLIX *), ofibedende ros Nyl KOHEPe THOM
REGERKTHROBOHMNA,

3. flew otrapuenins BA x roTopow AoarACUEOH REeORTOR M
HEeOBXO4UMMOCTH COxpaHeRma nogxkapdeHoro < P4
PeaKTORO, HO B/ 40M0AHMTOALHO YCTOHABAMBOKTES
PO3LEAMHEITE




Cxema NeS00-16
TpbarHcthopMaTOPbi-LMHBI C 10/TYTODHBIM

NPUCOENHEHNEM JTMHMH,
STH SO LS HSH LNTHe HSOH
ey —HAE[—{HAE|  —{HAE[{—{HAE]| —HAE | —{HAE]

-
-

- -

_1___
1 Y

| TH |

| TH |
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IS H -Eg—ll I
=) =] 2

K FEOKTORY K PEGRTORY

1 CRAQwHORA AnHHMeA NoKA3aHO MAPHMCOPAMHERNE DeQKTOPOB
K ARHEAEM, O NTYHRTHODHOR—HENToOCRe 4 TEeHH0 K WHaM,

2, HeosxoarMoCTs MYCTOHOBKL TRAHC@OPMATOOCOB TOKd
OTMedeHHLIX *), crpede1aeTeA byl kKoRKBEe THOM
APOERK THPOBOHEI,




Cxema Ne500-17
[lonyTopHasa cxemMa.

S SH) S H
+—{HaE] —{HaE]
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—{HAE |

: | ;iHll J:HII
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K PRaKTORY K PeOKTOPY

1. CrnsonRom AuHiaer NoRKa3aHe NMPNcCoedrHeHe PeaKTor0B
K SIFHEAEM, O MIYRKTHEHOR —HenRooredo T8eHA0 K WHMHRAM.,

O HPOBXCALMOCTs YOTOHCBKI TROHC®OPMOTOROB ToKd,

oTMedeHHLIX ‘*), arieegeA7e 7o MR KOoRPEeE THOM
RO THEOE QS




3.6 Cxembl pacnpeaeauTeabHbIX yeTpoucTB 750 kB

92

No HaunmenoBanue cxemsl Homep Howmep
CXEMBI CTpaHHUIIBI
1 TpeyroabpHuK 750-6H
2 YeThIpexXyroiabHUK 750-7
3 TpancdopMaTOPBI-IIMHBI ¢ MPUCOSTUHEHUEM JTUHUI 750-15
yepes JBa BhIKIIIOYATENs
4 TpanchopMaTOpBI-IIMHBI C TOTYTOPHBIM 750-16
MIPUCOETUHEHUEM JTUHUIM
5 ITomyTopHas cxema 750-17




Cxema Ne750-6H
T DEVIO/TLHUK.

HOSH HSHp

E

—|\r—||| __—|:|f~—|||
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S H

TeoHCceOPMATOPRL TOKO, OTMEUeHHbLIe *¥), NCTAHCOBAKMBRADTCSH

MNMer COOTBETCTEBYONLEM OBEOCHOBAQHI

93
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Cxema Ne750-7
YeTbipexyro/ibHUK.

TPOHC®OPMATOPE TOKA, QTMEUEHHbLIE ¥), JCTOUHOBRAVMBOKLTCA MPKX
CoOoTBEeTCTEYRLEM CBOCHOBOHKMK,
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Cxema No750-15
TpaHChopMaTopbi-LUMHbI C TPUCOEANHEHNEM TIMHNY

YEPES3 fBa BbIK/IKOHaTe/1A.

] e B ]

M -3\—|Il =l—||| ::L—||| _‘1—|||

i T
[ | | i~H

K PEeaKTaPY

L.TROHC®OPMQTORE TOKA, OTMEUESHHBIE ¥*), ICTOHOBAMBOIOTCA
NPk COOTEBEeTCTBYNLEM OBOCHOBAHIMM

2P oTkAoueHMn B/ 1M HEOBXOAWMMOCTUM COXPOHEHWMS
nogax/awpueHoro peaktord, HA B/ gaonoAHKTEAbBHO
MCTOHAB/IVIBQETCH PAGLEAMHWTE /1




Cxema Ne750-16

TpaHchopMaTopbi-LLUNHbI € NOMYTODHBIM

TTPHUCOCANHERNEM JIMHNH,

S H

S H)

—{HAaE] ;

—HAE |

F
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- i\_ﬂu
i

T

TpoHCc®OPMOTORL TOKCO, OTMEeusHHbLle ),
MCTQHOBRAVBAKNTCHA MPW COOTRETCTRYOLEM OBOCHOBAHWMM,




Cxema Ne750-17
lTonyropHas cxemMa.

S H S HD S H S H S H S H!

B

S Hp -m—hl\_"l
S| S| a

K PEOHTOPY K PEOKTORY

TPOHCPOPMOTORL TOKQ, OTMeUeHHLIE #¥), NCTAHABRAVMBRABTCS MPW
COOTBeTCTBEIHOLEM OBEOCHOBOHKMIM,




3.7 Cxembl pacnpenenaureabHbIX yerpoiicrs 10(6) kB

98

No HaunmMenoBanue cxemsbl Homep Howmep
CXEMBI CTPpAaHUIIbI
1 OpHa, CeKIIMOHUPOBAHHAS BBIKIIOYATEISIMU, CUCTEMA 10(6)-1
[IWH
JlBe, CeKLMOHMPOBAaHHbIE BBHIKIIOUATENSIMH,
2 CHUCTEMBI IIHMH (C MOJKIIOUYEHUEM CIBOCHHBIX 10(6)-2
PEaKTOPOB K KaXKIOW CEKITHH IIIHH)
3 YeTblpe ONMHOYHBIE, CEKIIMOHNPOBAHHBIE 10(6)-3

BBIKJIIOYATCIIAMHU, CUCTEMbI IIIWMH
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OfiHa ,CEKLIMOHMPOBAHHAS BLIK/TIOYATESMY, CUCTEMA LUNH.

Cxema Ne 10(6)-1

: H@OBXOﬂMMOCTb YCTUHOBKIK 3AeMeHdTOR O,B,B, W BTOPOIro CexKUuWMDHHOrQ BLIKANUATEeAH,

. Mev ONEPQTHMBHOM MEPEMEHHOM W BLNPSMASHHDM TOKE TPaHceopMaToo CH noucoe-—

. [POHC®OPMOTORL TOKQ, OTMEUeHHble ¥), YCTAHABRAMBALTCH MPWM CODTReTCTRMNOLeM

. NeucoegvHeHWMA 10(6)kB nokozadsl YcADBHD Be3 1T WM 4PMIMX annoepaTos,

(N (2
&P e

Fa
A

J

n
]
L

i~
QD5

0 TOKXES TWM 30LMTHOrO QNNOPOTA B Lend TPaHceopMoTord CH ornpeaensioTcs npu
KOHKPETHOM MPOEKTHROBAHKMK,

AWHFAETCH HEernocPeiCTEPHHO K BHBOAGM TPOHCOOPMOTOPOB (40 BHK/AOUATES,
CM, MYHKTHPY,

OBEOCHOBOHWKM,
PDSbEﬂMHMTEﬂHJ OTMEUEHHLIE *)*L YCTOHABAMBAKNTCA TOABKO TMNPKM HAAWMUKMK AMHERN—
HO—PEM YAMRPOEOUHEX TRPOHC®ORMATORDOB
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Cxema NelO(6)-2
J1Be , CEKLIMOHNPOBAHHbIC BbIKITIOHYATEIIMY,
CUCTEMbI LLINH.

n

S o

1. HeoBXx0oUMOCTE MCTOHDBKM 3/AEMEHTOR O,6,B, M BTOPOIO CPKUWMOHHOMG BHKADUOTEAS,
O TOK¥e TWN 2AWMTHOro annardTd B uenwv TrRoHceopmaTora CH onpegensnTecs
NPK KOHKPETHOM MPCEKTUMPOBOHMMK

2 [lpv oMeraTMEHOM NEPEMEeHHOM W BHMPAMASHHOM ToKe TRaHceorMaTor CH nepucoe-—
AMHAETCH HEMNOCPELCTBEHHO K BHBOLOM TPAHCPOPMATOPOB (40 BHKAQUATEASN,

CM, MYHK TR,

3. TroHCPOPMOTORE TOKQO, OTMEUEHHBIE ¥), WCTOHOBAMBARTCH MPK COOTRETCTRYOLEM
O0B0CHOBOHVIM

4, PU3abeiMHUTEAM, OTMBUBHHLIE ¥)¥), YCTAHORAMBAKWTCA TOALKD MPWM HAAWUKMM AMHER—
HO-Per 4¥/IMPOBOUHBIX TROHCROPMOTOPOR

3 MNeucoepmdenna 10(6) kB noxkaszoHu dcaAosHo 523 TT W 4PMIMX QnnoOPaToB,




Cxema Nel0(6)-3
'-lerblpe OANHOYHBIE, CEKLHOHUPOBAHHBIE BEIK/IIOYATE/HMU,
CHUCTEMDbI LLIMH.

x
" F Y

J

CO»>Edey |

1. HeoBXDAMMOCTE YCTOHOBKKM 3/€MEHTOB O0,5,8, M BTOPOMQ CEKUMOHHOTO BHKADUITENS,
0 TAKXE TUN 20AWWTHOrO annapaTa & Lernw TRoHcoopmaTora CH onpegensiTcs
NP KOHKPETHOM MNPOEKTMPOBOHKMA,
2 [lPKM oNepoTUBHOM MEePEeMEHHOM W BHMPAMASHHOM Torke TraHceopmaTor CH neucoe-

(MHASTCH HenoCPeLCTBEEeHHD K BLBOAOM TPAHCPOPHMATOPOR (40 BHKARUATEAS,
CH, MYHKTKUR,

3. TpOHCEOPMOTORL TOKd, OTMEUSHHLIE ¥), YCTAHOBAWMBALBTCH MPM COOTBETCTBYIOLEM
OBEOCHOBAHMM,

4, MpeucoegmHedua 1006) kB nokosoHs ¥oAoeHO B3 TT W 4RpNrMX QrnoPaTos.
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3.8 Cxemnl PY 20 kB

102

No Homep Homep
HanmenoBanue cxeMbl
CXEMBI CTpaHUIIBI
1 brox (JIuausi-tpanchopMaTop) ¢ BEIKIIOYATETIEM 20-3H
2 | OgHa CeKIMOHUPOBAHHAS BBIKIIOYATEIEM CHUCTEMA IITUH 20-9
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Cxema Ne 20-3H
biok ( anaug -TpaHCcHopmarop )

€ BBIKNIKOYATCIEM

20xB
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Cxema Ne 20-9
OnHa CEKLHOHHPOBAHHAA
BBIKJTIOYATE/IEM CHCTEMA ITHH

Tparctpopmarop

a TpexdazmE
e 63000/220,
() 2202072048,

*)

BrxmogaTers
BREYYMHELH
20gR, 630A20xA A

<

TpamcthopMaTop ToEA
20xR, 200/5
10p/0.5/0.55

LTLTLT LTS

i)
1000xBA (A

\ PeagTop 3a3eMISIONEH TyTOTACATHEE OXBM)ASHBIA

Uy 20xB co serpaersms TT.

*} 3aemueEre HeHTPATH NOKA3AHO YCIOBHO M MOUIEKHT YTOTHEHHED IPH KOHKPETHOM OPOSKTHPOBAHFH H
EATHTHH 000pyAOBaHHA




3.9 CxeMbl NOAKIIOYECHHUA KOMIICHCUPYIOIIMX YCTPOMCTB

No HaunmeHnoBanue cxembl Homep Homep
PUCYHKA | CTpaHUIIbI
1 | Cxema IKB-10(6) kB perymupyemoit 1
2 | Cxema IIKB-35 kB perynupyemoii 2
3 CxeMa IOIKITIOUEHNS] KOMIIJIEKTHOH 3
KoHAeHcaTopHOU yctaHOBKHU 10(6), 35 kB i
aBTOMAaTUYECKOT0 peryJupoBaHus (KOMIIEHCALIUN)
PEaKTUBHON MOIIHOCTHU B CETH
4 | CxeMa yCTaHOBKH JIByXCTyI€HUATOM 4
KoHJIeHcaTopHO# O6arapen 110kB o6meit
motHocThio 100 MBap (I1IC «Cnobonay, 3anaaHbie
anektpuueckue cetu OAO MoOCK, OII).
5 | Cxema NOJKIIOYEHHS] CHHXPOHHBIX KOMIIEHCATOPOB 5
Y aCMHXPOHHM3UPOBAHHBIX KoMiieHcaTopoB (ACK)
6 | Cxema nonkimouenus 1P u YIIIP 6
7 | Cxema NOAKIIOYEHHUS CTATUYECKOr0 THPUCTOPHOTO 7

komneHcatopa (CTK)

105
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6—10 «B
1 \.._ .
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W
OTHOCHTETEHAA CocTogHie BREIKITIOUATETS
MOTITHOGTE
UKL % & Bl B2 B3
HOMWHAIRHOH
25 BKJL OTKIL OTKIL.
50 OTKI. BKIT. OTKIL.
100 OTKIL BKIL BKJL.
Ilpameqans:

1. Heo0X0oUMOCTS YCTAHOBKH TOKOOTPAHMTHBAIOIIETO PEAKTOPA ONPEEIISTCS
IPH KOHKPCTHOM IIPOCKTHPOBAHUE.

2. Atmapatypa BBOAHEIX s4eek BEIOHpaeTcs ¢ yaeToM KoHCTpYRIUH PY 6 (10) «B.

Puc. 1. Cxema IITKBE-10 (6) kB perymupyemoii.
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10 kB 3H kB
s |
\\_|||
==
\—']l
B1
B2
\" P3
\ P2
| | B
| TH
. \ P
L1 TH
Lo
\.- P4
OrocueisLan COCLOsMINE BLIKIIOUATC/H, PASLCLMLIATCIL
MOIIHOCTh
HIKb % x T3 132 P1 P2 P3
HOMHHAIBHOH

333 OTKIT. RKIT. OTKIT. RKIT. OTKT.

66,7 OTKJL BKJI. BEKT. BKJIL. OTKT.

104 BLI. OTKT. QTIC. OTKIL. BICI.

Puc. 2. Cxema [IIKB-35 kB perynupyemoin
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10 (8), 35 kB

MOﬂSﬂb KOHASHCOTAPHOQKR HYCTAHOBKM

BeiknguaTene

13 PP
ABTDMGTbl Al IAThl / g'—IE’FH'(O C
PenerHelM oTcek
uener dnpamneHH1A KOMMETALMOHHMIA
MUKEOMNPOLECCOPHLIA TOPMAHA annapaTamMu,

3AauUTe © BAOHOM MMTOHKER 07
OTHAKUEHKMA KOHAeHCOTOROBR

MUKPOMPOLECCORHLIR PEryAATOP 409
CETMATHMUECKOPM KOPPEKTWPORKA
HOIEFPAULWMERTO MOLHOCTK B C2TKM C
Pene 047 SMNPABRAZHMA KOHTAKTOROMM
MOOAKANUEHIMA KOHOEeHdCATOoORPOB

MPeLOXPAHKMTEAAMI,
ClAaBEIMIA
KaHaeHcaToPdMl4 K1
MPMEORAMK BTOPKMUHCOR
HKOMMXET AL, KM

Prc. 3. CxeMa IOOKIOYCHAA KOMIUVICKTHOH KoHACHCATOpEOM yeranoBky 10 (6), 35 kB
ARTOMATHYECKOTO PEryIMPORAHHS (KOMIIEHCAIMH) PEAKTHRHOH MOIMHOCTH B ceTH. (Cxema
COEIMHEHNS KOHASHCATOPOB B suelike W gueeK B MOJIyJIe TIOKA34HA YCIORHO).
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A
i TH
Cll 6,3/10kB
N=u
]
: Ayedka
Auedka e2eHepUMopHoOE0 Myckaboe
eeHepdMopHOEG BeKICUYamang yCI"I"IpODCI'TIElD

Buknoudrmena
" {I¥) o

makoozpd-

d
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] . IMER-
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|- g = MEAHCEOPMA-
E | | MopaM
= B | |
a ) | | L
| |
& | 5
Ly ol o
t TH
TH S
-af— O[Tl CUCImEMH
BoabymgeHus ACK Om cucmemu
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1. Ins nycka CK gonyckaemcs Bumecmo peokmopa npuMeHamb [MY.

2, NY gomxdo umemb uenu pesepBrozo numanua (KA CxéMe He NoKA3GHE).
3. Hsn ACK pekomeHgyemes npuMeHsmb ocHobHoe u pesepBroe 1Y u CB

Puc 5. Cxema nogKmioueHusi CUHXPOHHBIX koMnexcamopoB {a)
u acutHxpoHusupobanHbx komnexcamopob (6).
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Ipuioxenue 1

Ilepeuenn coxkpanieHHbIX 0003HAYEHUI M1 TEPMUHOB.

- OTKpBITOE  paCHpPENCIIUTEIbHOE  YCTPOHMCTBO -  DIEKTPUUYECKOE
pacnpenenuTenbHOe YCTPOHCTBO, 000pYI0BaHNE KOTOPOIO PACIOIOKEHO Ha
OTKPBITOM BO3/yX€.

- 3aKpbBITOE PACIPEICIUTEIbHOE YCTPOUCTBO — pacIpenenuTeIbHoe
YCTPOUCTBO 000PYI0BAHUE, KOTOPOTO PACHOIOKEHO B MTOMEIICHHUH.

- KOMIUIEKTHOE paCOpeleNUTeIbHOE YCTPOMCTBO —  DIIEKTPUUECKOE
pacrpeaenuTeNbHOe yCTPOUCTBO, COCTOAIEE M3 IIKAQOB WM OJIIOKOB CO
BCTPOEHHBIM B HUX 00OpPYJIOBaHMEM, YCTPOMCTBAMH YIIPABIEHUS, KOHTPOJIS,
3aIATHI, aBTOMATUKH W CUTHAJIHM3AIMH, TIOCTABIIIEMOE B COOpPAaHHOM WA
MIOJITOTOBJICHHOM J1J11 COOPKH BHJIE.

[lpumeuanne. KomIiekTHOE pacmpeneauTeIbHOe YCTPOMCTBO  MOKET
BBITIOJTHATHCS:

KPVYH - KOMIUIEKTHOE pAaCIPENEIUTENBLHOE YCTPOUCTBO Il HAPYKHOM YCTAaHOBKH;

KPVYD
KTII

CII

OCII

CClI

BJI

KJI

TH
TT
OIIH
Kb
CK
[P

- KOMIUIEKTHOE PACIIPEACIIUTENHHOE YCTPOUCTBO C 3JIETa30BOM U30ISIUEH.

- KOMIUTEKTHas! TpaHcopMaTopHasi MOACTAHIINASA — TOJACTAHIIHS, COCTOSIIAs
u3 MKadoB Uin OJOKOB CO BCTPOEHHBIM B HUX TPAHC(HOPMATOPOM M JPYrUM
00OpyIOBaHHEM  PACHPEACIIUTEIBHOIO  YCTPOMCTBa, TMOCTaBisieMas B
coOpaHHOM BHJI€ UJIM TTOJATOTOBJIEHHOM /J1s1 COOPKHU BHUJIE.

- cuctema (COOpPHBIX) IIHUH — KOMIUIEKT 3JEMEHTOB, CBSI3BIBAIOIIUX MEXIY
coOoi BCC MPHUCOECIUHEHMSI DIIEKTPUUYECKOTO PACIpPENETUTENbHOTO
ycTpoiicTBa (moapa3syMmeBaeTcsi pabouass cucremMa COOPHBIX IIIMH), T.e.
cucremMa cOOpPHBIX IIKH, K KOTOPOi B HOPMAJILHOM PEeKMME TIOJIKITIOYCHBI BCE
NPUCOCTUHEHUSI 3JIEKTPUUECKOTO PaclpeAeTIUTENbHOTO YCTPOHCTBA.

- o0xomHasi cucremMa COOpPHBIX IIMH — CHUCTeMa COOpPHBIX IIHH,
npeaHa3HaYeHHaAs ISl TEPEeKITIOueHUs] Ha Hee MPHCOCIMHEHWNA Ha BpeMs
PEMOHTA UX KOMMYTAIIHOHHOTO HIIM APYTOTr0 000PYI0BAHMS.

- cexkuus (cucTeMbl COOPHBIX) IIMH — 4YacTh CHCTEMBbI COOPHBIX IIHH,
OTJeNeHHas OT APYTOi ee YaCTH KOMMYTAIlMOHHBIM araparoM.
CekunMoHUpOBaHHAA cHCTeMa (COOPHBIX) IIMH — cHUCTeMa COOpPHBIX ILHH,
COCTOSAIIAs U3 HECKOJIBKUX CEKLIUH.

- BO3JyIIIHAs JIMHUS DJIEKTpOIepeaun — JUHUS dJIEKTponepeauu, IpoBoja
KOTOPOH MOJAEPHKUBAIOTCS HAJ 3€MJIEH C IOMOIIBIO ONOP, U30ISTOPOB.

- Ka0enmpHasi JHMHUA ODJIGKTPONEpedaud — JIMHUSA ~3JEKTpoleperadH,
BBINIOJIHEHHAsT OJHUM WJIM HECKOJIbKMMHU  KaOelIsiMU,  YJIO>KEHHBIMHU
HEMOCPEACTBEHHO B 3€MIII0, KaOelbHbIe KaHalbl, TPYyObl, Ha KaOellbHbIE
KOHCTPYKIIHH.

- TpaHchopMaTop HANPSHKEHHUS.
- TpanchopmaTop ToKa.
- OTPaHUYUTENb TEPEHANPKEHUS.

- KOHJIeHCaTopHas OaTapesl.

- CHHXPOHHBIN KOMIIEHCATOP.

- LIYHTUPYIOLIANA PEAKTOP.
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YIIP - ynpaisieMbll IIYHTUPYIOLIUN PEAKTOP.
ACK - aCMHXpOHH3UPOBAHHBIN CHHXPOHHBIM KOMIIEHCATOP.
ITA - IPOTUBOABAPUMHAS aBTOMATHKA.
BH,CH,HH - coOoTBETCTBEHHO BHBICIIIEE, CPEIHEE U HUBIIEE HATIPSIKEHUE.
ANNC KVYD — aBTOMaTu3upoOBaHHAs HW3MEPUTENIBHO — UHPOPMAMOHHAS CUCTEMA
KOMMEPYECKOT0 y4eTa 3JIEKTPOIHEPTIUU.
KB — myHTOBasgs KOHJAEHCaTOpHAast OaTapest.
CTK — craTMCTHYECKAN TUPUCTOPHBINA KOMIIEHCATOP.
P3A — peneitnas 3anuTa 1 aBTOMaTHKa.
PY — pacnpenenurensHoe yCTpONCTBO.
TCH — tpanchopmaTop COOCTBEHHBIX HYX/I.
KP — koMnieHcupyromuii peaktop.

IToacrannua tynukoBas — [IC nuraemasi o 0AHOM UM JIBYM TYUKOBBIM JIMHUSIM.
[loncranuus orBerButenbHas — [IC nmuTaemasi OT OTBETBICHUS OT OJHOW WM JBYX
MPOXOSIIUX JIMHUMN.
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Ipuioxenue 2

Cxembl PY ¢ HOBbIMM animapaTaMu.

B naHHOM NpWIOKEHHHM, B KA4E€CTBE MPUMEPOB, MPUBEACHBI CXEMbI HOBBIX
KoHCTpyKIMid OPY ¢ HOBBIMHU alapaTaMu, B TOM YHUCJIE:

Jluctr 2 - cxema PY 110 kB c anmaparamu PASS na TIC 500/110/10 xB
«Panyra». B ammapare PASS BblkiIto4aTenb U pazbeAMHUTENb C 3a3€MIIUTENIEM
3aKJIIOYEH B ra3oIlJIOTHBIN KOPITYC, 3alIOJTHEHHBIH 3J1era3om.

Jlns obecrieueHust BUAMMOIO paspbiBa co crtopoHsl BJI  mpemycmorpena
YCTAaHOBKA OT/IEIbHOCTOSIINX JOMOJIHUTEIbHBIX Pa3beIUNHUTEICH.

JIuct3 - cxema PY-110 kB IIC «bonoroe» ¢ annaparamu PASS.

Jluctr4 - cxema PY 110 kB TIC 330 kB «Kamuauackasy. Cxema OPY 110
KB BBbITIOJIHEHA C BBIKATHBIMHM BBIKJTIOUYATEISIMUA 0€3 pa3beIUHUTEIEH CO CTOPOHBI
cOOpHBIX MHH U co cTroponbl BJI (Takxke co ctoponsl AT).

Jluct 5 - cxema PVY-110 kB TIC «bensiii PocTt» C¢ BBIKATHBIMHU
BBIKJIFOYATENISIMU 0€3 pa3beAMHUTENEH.

Jluct 6 - cxema noakmoueHuss ACK nHa I1C «beckynnukoBo» (r.Mockga).
VYka3zaHHbIe aCMHXpPOHU3UpPOBaHHbIE KommeHcatopbl 100 MBAp mnogximodeHsl K
oomorkam HH AT 500 kB u k THpHCTOPHOMY ITYCKOBOMY YCTPOMCTBY, @ MX OOMOTKH
BO30YX/I€HUS 3alIUTaHbl OT CUCTEMBI BO30YK/I€HUSI.

Jluct 7 - 11aH U cxema 3anoiiHenusa sueek OPY 110 kB mo cxeme «OnHa
cekimonupoBannas ClIl» na 6 npucoenunenuit (4BJI+2T) ¢ anmaparHbIMU
komiuiekcamu 3AO0 «39TO» (r.Bemukue Jlyku). B manHO#l cxeme ucmonb3zyercs
JIBYXYPOBHEBBIA TMOBOPOTHBIM pa3beAUHUTENb, OJarojgaps 4YeMy JUIMHA SYEHKH
3HAYUTEIBHO COKpAIllCHA.

JInct 8 - cxema 3PY 20 xB IIC 500 kB «3amagnasy.
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Mpunoxexue 2, n.4
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{Lrad u cxeaa 3amonueHns syeex OPY 110 kB mo cxeme
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IIpuioxkenue 3

Cxembl KPYD
JIuct 2 Cxema KPY D3 220 kB (IIC 500/220/20 xB «3amagnas» MocaHepro).
Jluct 3 Cxema KPY3 500 kB (I1IC 500/220/20 «3amannas» MocaHepro).

Jluct 4 Cxema KPYD 110 kB (IIC 500/220/110xB «becky1HUKOBO).
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Hpunoxenwe 3, 1.3
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IIpuioxenue 4
Cxema nepexoaHOro nyHkra Ha junuu 220 kB

*¥IPO3bedHNTEeNe C 3A3EMANTEAAMM
SCTOHABAWMBOSTCH MPHM COOTBETCTEBXYELEM
OBEDCHORAHMM,

Cxema nepexoaHoro nyHKkTa Ha TuHvH 220kB

(mepexoa ¢ BO3MYIHOH THHIN B KabembHyo ¢ yeranoskoi ua BJ1
KOHZIGHCATOPA CBA3H, BEICOKOYACTOTHOTO 3aIPA/THTEIA H OTPAHMYHUTENL
HepeHATIPAKEHII )
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Ipuiioxxkenue S

Cxembl uiiaBku roJojéna (I

IIpu ctpoutenscrBe BJI B roson€noonacHsIX panoHax, a TakKe B palloHax ¢
YaCTOM M HWHTEHCUBHOW IUIICKOM NIPOBOJOB WM T'PO303ALIUTHBIX TPOCOB, IS
MOBBILICHHUS HaJEKHOCTH nepenayu AIEKTPOIHEPTUU HE00X0AUMO
paccMaTpuBaTh BAPUAHTHI:

-YBEJIIMYEHUE MEXAHUYECKOW NPOYHOCTH 23ieMeHTOB BJI u  yBenuueHnue
rabapuToB MEXIy MPOBOJAMH M /10 3€MJIM, O00ECIeunBaroONuX Oe3aBapHilHYIO
paboty BJI nipu rosionéiHo-BeTpoBOM Harpy3Ke;

-IIPUMEHEHUE CXEM DJIEKTPOIlEpenaur, B TOM 4yucie PY, Ha KOTOPBIX MOXHO
opranu3oBats 11

[1I" Ha BJI MOXeT BBINOJIHATHCS KaK IEPEMEHHBIM, TaK U IIOCTOSSHHBIM TOKOM.

HeoOxonumocTte noakmtouenus yctpoicts TN (VIIIY), BpiOOp onTtumManbHOR
cxembl [II' (MOCTOSSHHBIM WJIM TIEPEMEHHBIM TOKOM, C OTKJIIOYEHHEM WiIH 0e3
orkiroueHuss BJI, HanpspkeHMe M MeCcTO JUIsl NMOAKIKOYEHUS JIONOJHUTEIbHBIX
tpanchopmatopoB it YIIIT m T. m.) 3aBUCHT OT MHOTruUX (aKTOpoB U
ONpENENACTCS Ha OCHOBAHUN TEXHUKO-DKOHOMUYECKUX PACUYETOB.

Kpurepuem BoiOopa Bapuanta YIII' (wm coopykeHus: anexTporepenadn 0e3
VIII') siBasieTcss MUHMMYM NOPHUBEAEHHBIX 3aTpaTr, MPU OMNpPEAEICHUU KOTOPBIX
YUHTBIBAKOTCSI KallMTAJIbHBIE BIIOXKEHUS HA OCYIIECTBIEHHUE TOTO WM JPYroro
BapUaHTa M HKCIUTyaTallMOHHBIE 3aTpaThl, B IEPEUEHb KOTOPHIX BXOJUT U YIIEpO,
CBSI3aHHBIN KaK C HEJIOOTITYCKOM 3JIEKTPOIHEPTUHU MOTPEOUTENSIM (TIpU aBapuu OT
rosionéna Ha BJI 6e3 VIII, nmpu otkmrouenuu BJI mna III" u gp.), Tak u ¢
3aTparaMu Ha BoccraHoBieHue BJI mocne aBapuu ot romonéna.

Jlns  mpenynpexxaeHuss 00pa3oBaHHUS ToJIONENAa TpPUMEHSETCS (3aBUCUT OT
KJIIMMAaTU4YeCKUX  (akTOpoB) MNPOPUIAKTUYECKUA O0OOrpeB MPOBOAOB MYTEM
MOBBILICHUSI TOKOBOM Harpy3ku BJI 10 BenumuuHBL, Ipu KOTOpPOM TemIieparypa
npoBoa npessimaet 0°C U 0TI0KEHHE TOJI0TIENA HAa POBOAAX HE MPOUCXOIUT.

Ha nposogax BJI 110 kB u Ha rpo3o3amutHbix Tpocax BJI Bcex kiaccos
Hanpsbkennd  [IIT  ocymectsisgercs, kak mnOpaBwiIo, Ha TNEPEMEHHOM TOKE
nmpoMbIieHHoW 4yactoThl. Ha mpoBomax BJI 220 kB u Gonee 3¢ dexkTuBHBIM
ABJISIETCS. IPUMEHEHHNE TOCTOSTHHOTO TOKA.

Cxempl III' mpuBeneHbl B paboTe «YKazaHUsl IO IHMPOECKTUPOBAHUIO CXEM U
YCTPOWMCTB IUIABKM royioféna Ha mnpoBoaax u Tpocax BJI 35 kB u Bblue»
(Bueprocetbnpoekt, Ne142531™, 1994 r).

Huxe nansl mpuMepbl NOAKIIOUeHHs cuiioBoro obopynoanus YIII' B cxemax PY.

Jluct 2. Cxema moakIOueHUsT CUiIoBOT0 obopynoBanus [1I' mepeMeHHBIM TOKOM
Ha npoBoaax Tpanzuta BJI 110 kB I'enenmxuk-/[>xyora.

Jluct 3. Cxema mnoxkirodeHus cuiaoBoro obopyaoBanus Il mepemeHHbIM U
noctostHEbIM TokoM Ha [1C 500/330/10 kB HeBunHOMBICCK.
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IIpuiioxxkenue 6

NEPEYEHD

l]GﬁCTByIOIIIHX HOPMAaTUBHBIX U METOAUYECCKUX JOKYMECHTOB

. IlpaBuna ycTpoiicTBa 3JIEKTPOYCTaHOBOK (m3n. 7-e), M., HM3parenbcTBO
HIDHAC, 2003 r.

. HopMmbl Texnosmormueckoro mnpoektupoBanus IIC nepemeHHoro Ttoka c
BbICIIMM Hanpsikenuem 35-750 kB, M., CO 153-34.20.122-2006.

. IIpaBHyla TEXHWYECKOW OKCIUTyaTallMM »JJIEKTPUYECKUX CTAaHUWA W CeTeu
Poccuiickoit @enepanun, CO 153-34.20.501-2003, OPT'POC.

. Meroauueckne peKOMEHAAMHU 110 MPOECKTUPOBAHUIO PA3BUTHS JHEPTOCUCTEM,
CO 153-34.47.43-2003.

. TUTIOBBIE CXE€MBbl MPUHIIUIUATIBHBIE DJEKTPUUECKUE paclpeeInuTeIbHbIX
ycTpoiictB 6-750 kB noacraniuii U ykazaHusi o Ux npuMeHnenuto, 141981tm-
T1, DHeproceTbnpoekT, 1993 1.

. Meroauyeckue ykazaHus MO MPUMEHEHUIO OrpaHUYUTENEH MepeHanpsHKeHu
B anekTpuueckux cersx 110-750 kB, Dueprocersipoext, 2000 r.

. OOmue TtexHuueckue TpeboBanuss k mnoxacraHuusaMm 330-750 kB HoBoro
nokoJieHust, OAO «®CK EDCy, 2004 r.

. PekomeHganmmm M0  TEXHOJOTHYECKOMY MPOCKTHPOBAHUIO  IT0JICTAHIIUNA
nepeMeHHoro Toka Hampsbkennem 35-750 kB, CO 153-34.47.37-2003,
MockBa, DHEproceTbIIPOEKT.

. UHpOpMaLIMOHHBI aHaM3 COBPEMEHHBIX CXEMAaTHYECKUMX pElIeHUul B
npoektax IIC 220-750 kB, BwemomHsembix 3a pyOexom, 177tM-Tl, M.,
DneprocerbnpoekT, 2003 T.

10.Pernament B3aumoaeinctBusi OAO «DCK EDC» u OAO «CO-LIAY EDCx» no
MOJITOTOBKE K YTBEPIKIACHHUIO CXEM DJICKTPUUYCCKUX COCTUHCHHM ITOJCTaHIUI
W JIMHUN DJIEKTpOIiepenad TP HOBOM CTPOUTENBCTBE,  PaCIIUPEHUH,
TEXHUYECKOM MIePEBOOP Y KECHHUH " PEKOHCTP YKITUH 00BEKTOB

AJIEKTPOCETEBOrO0  KomIuiekca, mnpuHamiexammux OAO «DCK EJ2C»
(yrB.02.12-2005 T1.).

11.Vka3aHusg 1o npOEKTUPOBAHUIO CXEM M YCTPOWCTB IUIABKM TIOJOJIEJa Ha
nposoaax u Tpocax BJI 35 kB u Beimre. «9Heprocerbnpoekm Nel4253-r11.
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12.PacniopsikeHue 00 YTBEpXKIEHUM W BBEJICHUM B JelicTBue Pernamenta

COTJIACOBAaHMS M yTBEpKJeHus dnekTpuueckux cxem [IC u TpeboBaHuit K ux
odpopmienuto, ®CK EDC,Ne97 ot 30.03.2007r.

13.Metonuueckue ykazaHusi 1O ycTrolumBocTH 3Heprocucrem, CO 153-
34.20.576-2003r.

14 MetoMka pacueTra HaJEKHOCTU U ONTUMHU3ALMNU CXEM PaCIpeIeTUTEIbHBIX
YCTPOMCTB MOACTAHIIMHI U CTAI[MiA. DHEProCceThIPOEKT, MHB. 12286, 1989r.

15.Metoquka pacuera, aHaiM3a M ydeTra (pakTopa HAJEKHOCTH MHOXKECTBA
BapUaHTOB IPU BbIOOPE CXEM CETH, BKIIIOUAs paclpeieInTeIbHbIE YCTPOCTBa
NOACTAHLNI. DHEPTOCETHIPOEKT, UHB. 13900T™M-T1., 1990T.



