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1. AHPEKTHBHAA YACThH

1.1. OcnoBy wHacroammx "Yxasauuit" (PTM) cocrasasior cneayiowue
aeticryroiure qupektusHble 2oKyMeHTbl: TOCT 13109-67 "Jnekrpuueckan YHepry.
HopMbl kayecTsa 3JeKTPpUUECKON 3HEPrHH y €€ NMPHEMHHKOB, MPHCOCAHHEHHBIX K
3IEKTPUYECKMM ceTAM oOulero HasHavyeHusn", "HWHCTpYKUMS M0 IPUMEHEHHIO
mMmenennt Ne 1 kx n 2.3. TOCT 13109-67", "IlpaBuna ycrpoicrsa
anextpoycraHosok” (IIYD 1966) ; "lIpasuna TexHHYECKOH IKCIUlyaTalMu
anekrpoycraHopok norpebureneit” (I1TO3-1971);, "Ilpasuna Texuukm 6e3zonacHoOCTH
NpH IKCILIyaTauuK 3JIEKTPOycTaHOBOK norpeburench” (ITTh-1971), "Bpemennsbie
VKa3aHust MO0 PEryNnHPOBAHUI0 HANPAKEHHS B 3NEKTPHUECKUX cerax” (1965r.),
"YKazaHMs 110 KOMIICHCAllMKM PEaKTUBHON MOLUHOCTH B pacnpeRennTebHbIX CeTsx”
(1974) "Meromuka omnpeacsicHHs ONTHMANBHON BENUYMHBI PEAKTUBHON MOMIHOCTH,
nepenasaeMoit 8 cerp norpeburens” (PTM-3470 1-76); "HopMbl T€XHONOTHYECKOTO
[IPDOCKTUPOBAHKA INEKTPHUECCKUX CeTed CeNbCKOXO3ANCTBEHHOrO HA3HAMEHUA W
jcabunix  anektpoctanuuit® (HTIIC-73), "BpeMeHHbie  ykazaHua 1o
IPOCKTUPOBAHUIO JIEKTPOCHAGKEHUS KOMIUIEKCOB MO MPOU3BOACTBY NPOAYKTOB
YKMBOTHOBOACTBA Ha MPOMKIILIEHHON ocHoBe" (Mockaa, 1976 r.).

1.2. B kavecTBe HMCTOYHHKOB PEAKTHBHONW MOIMHOCTH Y norpebureneii v B
TEKTPUYECKUX CETAX CEIBbCKOX03aicTBeHHONO HasHauerwuna (OCCH) pekoMeHAYOTCH
Oarapen KoHacHcaropoB 1omepeuHoro BkmoveHus (bK). Ilpumeneume Aapyrux
MCTOYHHKOB PEAKTHMBHON MOIIHOCTH CNEAYET MPEAYCMAaTPUBATh, €C/IU NPHBEACHHBIE
3aTrparhl HA UX YCTAHOBKY M 3KCIUIYATALMIO MEHpILE 3aTpar Ha bK.

1.3. TIpn npoeKTUPOBAHUHM CEALCKOXO3AUCTBEHHBIX OOBEKTOB MOIIHOCTE BK
JO/DKHA BbIOMpaThCA 10 yCIoBHIO ofecrneyeHHs XOo3Q(PruveHTa MOWHOCTH Y
norpeburenet He MedHee 0,95 B uachl MaKCMMyMa pEakTHBHOM Harpy3ky, HIH
COOTHOLUEHUE TMOoTpeONIeMOf U3 CETH pPEaKTUBHOH M AKTUBHOM MOLIHOCTEH He

no/okHO npessimars 0,33 kpap/kBT.
1.4, PeaxTuBHanA MOIMHOCTD, reHepHpyeMan bK, Bknovas yCTAHOBJICHHBIC © LIENBIO

PErYJUpPOBAHUS HampsxkeHud, B JHOOOH MOMEHT BpEMEHH HE JOHKHA [MPEBLIILATEH
peakTUBHYIO HArpysky tpaHc¢opmaTopHbix noacraHumi 35-110 xB u 10 kB, x
kotopeiM npucoeaunsiorcs bK. Beog B skcrumyarauuio BK npoussoaurcs nocne
OOCTIDKEHMS PEAKTUBHON Harpy3ky HE MeHee CTYNEHH MOLUHOCTHY bK.

1.5. BK pekomeHayloTcs, Kak npaBuwno, KOMIUIEKTHBIE M OTK/NOYAEMbIE,
Perynmupopanue momHOCTH BK npoM3BOAUTCH MO YCIOBMIO MHHHMYMa IOTEDhH
3MEKTPOIHCPIUM ITpH OrpPaHMYEHHH MAKCHMANBHOIO YPOBHA HanpskeHHd. B
KauyecTBE rnapaMerpa peryiMpoBaHHA NPHHHUMAETCA PEAKTUBHLIH TOK HarpyskH. [lpu
koMIviekTopauud DK 0,38 #3 HeckonpkMX KOMIUIEKTHBIX KOHAEHCRTOPHAIX
YCTAHOBOK pPEKOMEHAYETCHd COOTHOMICHUE MOUIHOCTEH OTAC/IBHBIX YCTAHOBOK
nprHMMaTh OmskuM K 1.2 nam 1:2:4,

1.6. Ilapamerpsl DJIEKTPpHYECKHX cerel MO/MKHBI ObITh IMPOBEPEHM Ha
COOTBETCTBHE HOPMHUPOBAHHBIM OTKJIOHEHHAM HAMPSIKEHUS Y NIEKTPONIPHEMHHKOR

OTKIOHEHHE HANPSHKEHHUS OT HOMUHAIBHOTO (V)



_U-Uy

V =100% /1.1/
H
roe U — (hakTHieCckoe HaNpsHKEHHUE B TOYKE CETH, KB;
Uy, - HOMHHANLHOE HANPMKEHHE B TOYKE CETH, KB;
roe V, — OTKJIOHCHHMA HaNPMKEHWA y AICKTPONPHEMHHKA B NMPOHU3BOJIBHO
BoIOpAHHLIH MOMEHT BpeMeHH ¢, %o;
Viaes Vouy ~— BOMYCTHMbBIC OTKIOHEHHA HAMPKEHHA Y 3JIEKTPONPHEMHHKOB,
COOTBETCTBEHHO, MOJIOKHTENIBHOE H OTPHLATEJIBHOE

npuHuMaercs no n.1.7.

1.7. Ilpn npoexTHpoBaHuu DIJCKTPHYECKHX CeTeHl CEeIBCKOXO3AWCTBEHHOO
Ha3HAUCHHUS OTKJIOHEHH HATIPAKEHHA OT HOMHHANBHOIO o0ecneunBatoTCH:

a/ HA 3WKUMAX INEKTPONPUEMHUKOB KUBOTHOBOMYECKHX  KOMINICKCON,
ntuuedadpuk u Kpynueix Gpepm B npegenax oT MUHYC 5% ao noc 5%.;

0/ y ocTanbHBIX NEKTPONPHEMHUKOB B npaaeRax ot MUHYC 7,5% po mmoc 7,5%.
IMpn neobxoaumocTn obecrieyeHns 0onee BHICOKOIO KauyecTBa HAMPAKCHUN Y
INEKTPOIIPHEMHHKOB BbIGOP TpeOyeMbix CpeacTB NPOM3BOAWICA IPH pa3palorTke
NPOCKTOB BHYTPEHHErO JJIEKTpocHabkeHus noTpebUTENeh.

1.8. OcHoBHbie cpeacTBoM ofbecnieueHus HOPMHPOBAHHBIX  OTKJIOHEHHH
HAMPMKEHHA  SBAAETCA  ycTaHoBKa  Tpawcdopmaropa 35-110/10% kB ¢
8BTOMATHYECKMM DEryJMpOBAHMEM Hanpsxenus non Harpyskoh /APIIH/. Ha Bcex
noacraHumax 35-110 xB npm npoexrMpoBaHuH OOJKHB!  FIPEAYCMATPHBATHCS
Tpauchopmaropst ¢ APIIH aubo ycrpoficrea, ux 3amenmowme, (Orkasz or
npuMeHesHs TpaHcpopmaropos ¢ APITH tpebyer cnenmansHoro 060CHOBaHHS.

1.9. B kauectBe, HOTNONHMTENbHBIX CpeAcTB OOeCrnevYeHus HOPMHPOBAKHBIX
YPOBHEN HaNPMKEHUA PECKOMEHAYETCA:

8/ yCTaHOBKA KOHAEHCATOPOB ITOTIEPEHOr0 BKAIOYEHHS,

O/ yBenuuenHe CeueHH# TPOBOAOB HA OTAENBHBIX Y4YyacTKax JIMHHH
IMEKTPONEpejauH;

B/ o CTaHOBKE JUHEHHBIX pPEryaHpPOBOMHBIX aBTOTPAHC(OPMATOPOB B.JIMUHHHU
10xB™,

IpumeHeHue nononHUTENSHBIX CI0c000B 06ecneyeH A HOPMUDOBAHHBIX YPOBHEH
HaNIPSDKEHUS! Yy JAEKTPONPUEMHUKOB JOTYCKAETCA TOJBKO B Cily4ae, €C/IH TpH
npuMeHeHMH APIIH B neHrpe nuranHus (L{II) pacuerHsie norepy HanpsAKEHHA B
CYLIECTBYIOUMX HAH IPOCKTHPYEMBIX JIUHHAX, B KOTOPBIX CECYCHHA TMPOBOLOB
BoiOpaHbl 110 3JKOHOMMMECKHM HWHTEpBAIaM, MNPEBLIIAIOT AonycTHMbE. [Ipu
OTCYTCTBHM JaHHBIX JONYCTHMbIC moTepn HampsxeHHs B nuHuax 0,38 kB

X Jlns ynpolexus nanoxenus anextpuyeckue ceru 6, 10, 20 kB B nansHeineM ycIoBHO
HassIBaIOTCH ceTaMH 10 kB. Ilcu 0TCYTCTBHH OrOBOpPOK PEKOMEHAAUHH H 0003HAYCHHA,
kacatouiueca cerel 10 kB, orHocaTes u k cetam 6, 20 xB

*X Ipn seinonHenun TeXHO-paboUuKX NPOEKTOB HCNONB3OBAHKE THHEHHEIX pPeryIMpPOBOMHBIX
aBTOTPAHC(POPMATOPOB CIEAYET NPEAYCMATPHBATL NOCNE NNOATBEPKACHHSA MX BhINYCKa
TPOMBILIEHHOCTBIO,



upunumaiorcs 8% it KOMMYHaJIBHO-ORITOBHX H 6,5% i1 RPOU3BOACTBEHHBIX

norpebureneit.

1.10. JluneiHbIe peryiupoBOYHBIC aBTOTPAHCHOPMATOPHI CACAYET YCTAHABIHNBATD
B Haudajge pacnperaenureapHOR nuHMM 10 kB cennckoXo3gHCTBEHHOrO HasHa4YeHHA
np npucoepuneHun K LII, ypoBenb HanpsxeHHs KOTOPOro onpegenserce
Harpyskamu, rpaguk KOTOPBIX OTIMYACTCA OT IrpadMKOB CEIbCKOXO3AHCTBEHHBIX
Harpy3oK, HarpuMep, IPUCOCAMHEHHE K TSrOBbHIM H MPOMBILUICHHBIM TOACTAHLHSIM.
YcraHoBKky — NUHEHHBIX  PEryJUPOBOYHBIX  aBTOTPAHC(HOpPMATOpOB  CIEAYET
paccMarpuBarh B KayeCcTBE BO3MOXKHOINO BapHAHTA YBEIMYEHHA MPOMYCKHOM!
CnoCOGHOCTH CYIRECTBYIOWMX JNHHHNA, eclid perynupoBaHus HanpsxeHus Ha LIIT

HEOCTATOUHO.
1.11. MakcumanbHblil YPOBEHB HANPMHKCHHS PEKOMEHAYCTCH NPUHUMATL BBILLE

HOMMHAJILHOIO HAMPHKERUA CETH Ha 60iee yeM:

a/ Ha 10% -~ va muHax 10 kB LIIT; .
6/ Ha 7,5%- na muHax 0,38 kB norpeburennckoit nogcranuuy 10 kB.

1.12. B nocaeaBapuMHBIX peKHMax, a TAKOKe NPH MIAHOBO-NPeRYyNPEAUTENBHbIX
pPEMOHTAaX MJUTENBHOCTBIO He Oosiee CyroK, JONyCKaeTCs HOMOJHUTEIBHOE
LIOHMXKCHUC HanpsxeHUs Ha 3% oTHOCHTENbHO 1. 1.7.

I.13. [Iposepky ypoBHEH HANPsHKEHHA Y SNEKTPONIPHEMHHKOB B I0CIEaBapHiHOM
pCKUME, MpA OTCYTCTBHM Opyrux OOOCHOBaHHBIX [JAHHBIX, PEKOMCHAYETCH
MPOM3BOAMTH ITHH DAacYyEeTHOW Harpyske BO BCEX JJIEMEHTAX CETH, paBHON
OTHOCHUTEIbHO MaKCHMAJIBHOM 110 YCJIOBHAM HOPMANBHOTO PEXHMA:

a/ 100% -- ans norpedutene 1 kareropuu;

6/ 70% — ans oCTaNbHBIX HOTpeOUTEREH.

1.14, Tlpm OTCYTCTBHH JOITONHMTENBHBIX YCTPOHCTB, co3galommux aobaBKy
HaIpsHKEHUA B IOC/IeaBapHHHOM PEXXHUME, MIPH CETEBOM PE3SPBUPOBAHUH JOCTATOUHO
IPOBEPHTH TOJIBKO MUHUMANEHBIA YPOBEHb HANPAXKCHHUS.

VﬁdZKﬂlnf /1.3/

rne V,, - JOMYCTHMBIH  YPOBEHb  HaNpMAXKCHHUA  AJCKTPONPHEMHMKA,
onpeaensemMsiit B coorBeTcTBUM c . 1.7 1.12.

1.15. B marucTpanpHO! YacTy B3aUMOPE3CPBHPYEMbIX JIMHHI HE PCKOMEHAYETCA
MUCHONB30BATh CT@IbHBIE 1poBOAAa. (CedeHME [MPOBOAA MECPEMBIYKM  MEXIY
pe3cpPBUPYEMBIMH JTMHUAMM PEKOMEHIYETCH MPUHHUMATh TaKHM Xe, KaKk HauMeHbllee
CEHCHHE MPOBOJA HA YYaCTKaX MaruCTpai.

1.16. TTon HeBbIMONHEHUH YCHOBHA (1.3) PEeKOMEHAYIOTCA CJIEAYIOILHE CNOCOOH
obecrieueHus ypOBHEH HaNpPSXKEHHUsS IIPU CETEBOM PE3EPBMPOBAHUM 1O JHHHAM 10
KB:

a/ yMEHpHICHME JOIYCTHUMBIX [0 YCIOBMSM HOPMAIBHOTO DEXHMMa MNOTEPhH
HanpsoxeHus B muHMAX 0,38 kB, ecnu ovu npeBriIAlOT yKasaHHbie B 11.1.9;

0/ o©oTKa3 OT pe3epBUPOBAHME HEKOTOphHIX morpeburened, y KOTOPHIX
HOPMHPOBAaHHLIM  YpOBEHb  HaJieokHOCTH  obecneumBaerca 6e3  ceresoro
pe3cpBUpOBaHUA, WM pPEICPBHPOBAHME pacCMaTrpHBaeMOM JIHHMH OT JBYX
PE3CPBUPYIOLIMX JIHHHKH,

B/ yBETHIECHUE CEHEHHH ITPOBOJOB MAIHCTPAILHBIX YIaCTKOB JIMHHIA;

r/ yCTaHOBKa AONOJUIMTCILHBIX  YCTPOACTB (MMHEHHBIX PEryJIMpOBOYHBIX
asToTpanchopMaropos U bIC HONCPCUHOIO ¢ 11POOABHOTO BKIIIOYEHMS ).



Ilpu BHboOpe cpencrs obecneyeHHs YpPOBHel HanpsokeHHs NP CETEBOM
Pe3CPBHPOBAHHMH CIICAYET YYMTHIBATh OrpaHWYEHHUA, HAKIAAHIBACMBIC peieiiHoi
3aLUTOMN.

PerynMpoBOYHEIE OTBETBJICHHA NOTPEOUTENBLCKUX TPAHCHOPMATOPOB H 3aKOH
perynupoBaHust HanpsHxeHus Ha LII1, ycTaHOBNCHHBIE 1O yCnOBHAM palOThl CETH B
HOPMATLHOM peXXKuMe, He CeRyeT U3MEHATh C LIeNbI0 KOPPEKTHPOBKM HATIPMKSHUA

[PY CETEBOM PE3ECPBUPOBAHUMU.
1.17. Ecan ycnosue (1.3) He BBINMONHACTCS s HIAEKTPONPUEMHUKOB

pesepBupyiloweH © muruu 10 xB, to ucnoas3oBanue n.1.16 r ucxmoyvaercqd. Ecau
ycnosue (1.3) He BBIMONHAECTCA TOMBKO IS JIEKTPONPUEMHHUKOB Pe3epBHPYEMOit
AUHUK, TO TPOBEPAETCS TEXHHUYECKAS BO3IMOMHOCTh YCTAHOBKM JAOIIOJTHHTENHHOTO
YCTPOHCTBA MO YCIOBHAM:;

Vgiin= am"lein%r /1.5/
rae V., ~ Tpebyemas no0aBka HanpsHKeHus, %,
Vit m ~ HAUMCHBIUHE H3  BOSMOXHBIX  YDOBHCH HANPAKCHHR ¥

MEKTPONPHEMHHUKOB pe3epBupyeMolt nuHuM, %,
V. i ~ MAaKCUMANBHO A0MyCcTUMas nobGaBka HaMNPAKEHNS

JOTIOJIHUTEABHOI'O YCTPOUCTBA YCTAHABNUBAETCH no
MBKCHMANbHO  JOMYCTMMOMY  YPOBHE  HanpsHKeHUs Y
MEKTpONpremMHrKa, Omwkalilero K  MECTy  YCTAHOBKH
ROTIOJIHHTENIHLHOrO YCTpoHcTBa, %o

Ecau ycnosus (1.4) He BBINONHAECTCH, TO TONBKO HOTNONHUTENLHOIO YCTPONCTBA
HEAOCTATOUHCe [UIs ofecneyeHns HOPMHPOBAHHLIX OTKIOHEHWH HanpsXEHUA B
MOCICaBAPUNHOM PEKHUME.

* TIOHATHS pe3epBHpPYIONIAs U Pe3epBHpYEMas JTHHUA WLHOCTPUPYIOTCSA HA PHCYHKE:
pesepbupyrouan swun A8p pesepbucyeras mwnm

ey m warpabaenve numarus 8 nwgdpﬁm pexure



2. METOJQHYECKAA YACTD
2.1. O6wue nonoxcenys

2.1.1. Pacyernas Harpyska (S5, ) B KO3QPHIMEHT MOIHOCTH Yy3110B ¢ yueToM bK

(cosg, ).
] 2
S, p2+(Q—ZﬁQH) /2 1.1/
ial
COS @, =—-E—, /2.1.2/
k
rae P, Q¢ — pacyeTHas Harpy3ka, COOTBETCTBEHHO, axkTHBHa# (KBT) n
peakTuBHaA (kBap) 6e3 yctaHoBka bK;
X — YCTaHOBJICHHad MOLIHOCTD BbK, [TUTACMbIX 4yepes
paccMaTpHBaeMbli 3JIEMEHT CETH, KBap,
Jis — ko3dduunent yuactust bBK B pexcrMe pacueTHON HArpy3Ku.

[Ipu pacuere Harpy3kM B TOuke ycTaHOBKM BK ans nHeBHOro MakcHMyma
npuHumaercs =1, ang BeuepHero MakcuMyma [ nNpUHAMAETCH H3 YCNOBUA
11C/IONYCTHMOCTH TIEPEKOMIIEHCALIMM Ha IUMHAX BBICLIET0 HANPMHKESHHUSA TNOACTAHLMK
35-110 nubo 10 xB. Pacuer mo (2.1.1) MOXXHO NPOM3BOAMTE IO HOMOIPaMME PHC. 1.

52,n 5.3
[Tpu OTCYTCTBUM TOYHBIX AAHHBIX MOMCHO IMTPUHATH K03 PuuueHT yuactusa bK 0,38

KB B pexxume nHeBHOro MakcuMyMa ( 4, ) noacrauiuu 35-110 kB - 0,62, noacranumn
10 kB -0,9, B pexxume BeuepHero makcumyma ( 3, ).

B, =B, G /2.1,3/
<,
rae  (,,0, — pacuyeTHas peaxTHBHasd Harpyska 6¢3 yuera BK, coorBeTcTBeHHO,

B BEYECPHUN U AHEBHON MAKCHMYMBbI Harpy3oK, KBap.

2.1.2. IloTrepu HanpsmKeHUA Ha yvacTke JuHUU (AU )

AU =a(PR+0QX),% 12.1.4/
roe P, Q — COOTBETCTBEHHO, aKTHBHaA KBT ¥ peakTMBHas KBap, Harpyski,
NepefaBacMeIe 10 y4aCTKY JIHHHHY,
R ~ AKTHBHOE COITPOTUBIICHHE Y4acTKa, OMm;
X — PEAKTHBHOE COMPOTHBACHHE yvacrka, OM;
a — KO3} HLUMEHT, 3aBUCAIIHA OT HOMHHAIBHOrO HAIDDKEHMS U
qucia (a3 TUHUM INEKTPOoNepena s, _»
eAA
' Hampsbxenue | I
nuHuH 3extpo-| 110 kB 35xB | 20xB | 10xB 6,0 kB 0,38 xB
nepenavyd | | 4
[ ! 30129 10
i L
a 8,264-10° I8,163-10'5 25:10% | 1-10° | 2,78:10° 10,693 1,79 | 4,13
- —=—-1 - | -




2.1.3. TTorepu HaNpHKEHUS B CUIIOBLIX TpaHCPoOpMaTopax:
PU, +QU .

AU, = ; 12.1.5/
Sy
raie U, — aKTMBHas COCTABAAIONAA HANMPMKEHHA KOPOTKOro 3aMblKaHHA

TpaHchopmaropos, % (cMm. Tabn. 1. 5,1 + 1. 5.4);

U, — PCaKTHBHAA COCTABAIOLIAA HANPAKECHHUA KOPOTKOI0 3aMbIKaHHA
TpaHcpopmaropa, % (cm. Tabm. n. 5.1 + . 5.4);

S, ~ HOMMHA&JIbHAg MOLUHOCTH TpaHchopmaropa, KBA;

P,Q — COOTBETCTBEHHO, aKTHBHAA, KBT M peakTUBHas, KBap, Harpys3KkH
TPAHC(POPMATOPA.

2.1.4, YMenpienue norepsb (no6apka) HanpsaxkeHus B anekrpudeckoit cern or LTI
JI0 MECTa YCTAHOBKH KOHAEHCATOPOB NMONEPEHHOTo BKIoIeHns ( £, ).

X
E, = ka -107",% /2.1.6/
i
rae  Q, ~ MOLIHOCTh GaTapey KOHACHCATOPOB, KBap,
X — PEaKTUBHOEC CONPOTHBICHHE JeMEHTOB ceTH oT LIl no mecra

yCTaHOBKH BK, OMm.
2.1.5. lo6aBka HanpsxeHus NPy NMPOAOALHO-eMKOCTHOM KoMIIeHcaimH ( £ ).

E, = 100(1-- 1-26,,0+6°) 2.1.7
5- V3IX,
U
rae ¢ — Yroja MexAy BEeKTOpaMM TOKa M HalpMKEeHHs Ha yuacrTke, TAe
npeaycMaTpUBaeTCAd ycTaHOBKA Garaped KOBACHCATOPOB;
| — TOK yepe3 faraperd KOHACHCATOPOB, A,
X — EMKOCTHOE conpoTusieHue 6arapen KonaeHcaropos, O,
U — HaNpsHKCHUE B TOYKE NpUCOEANHEHNA KOHACHCATOPOB, KB.

Jlo6aBka HanpskeHus B cety 10 kB npu ucnionp3oBaunn koHaeHcaTtopoB KCII-
0,66-40 onpenengercd o puc. . 5.1.



7 HEHAH [IFH COCIAD/IEAAN (AEMDi
L PCLLIE U U PASBAU I A /LRI FrpIE K12 ¢

2.2.1. Llennio pacueToB, NPeAYCMOTPEHHBIX HACTOSILUMM PA3LE/IOM, ABIACTCH;

a/ oueHka norpebHocty B bK 1o o6nactu 3a pacueTHatl nepuoa 1o KaxaoMy M3
Hanpsaxenutt 10 u 0,38 kB, B TOM uUcCne YCTARHABIMBAEMBIX Y MOTpeduTenc,

6/ oGecneyerre aBTOMATUYECKOr0 peryIHpOBaHHUs HanpsHkeHHs Ha winHax 10 KB
pcex L{[1, sBxmoyan aefcTByrowue noacraHumu 35 kB;

B/ onpeaenenne KonuuecTra ¥ MoHocTH bK, ycranasnusaeMsbix Ha minHax 10 xB
noacranuy# 35 u 110 kB, ¢ yuerom nocneasapuitHoro pexuma pabotn cereit 35-110
kB.

Pexomenayercs crneaylomui nMopsaaoK pacyera:

a/ ONpenensmoTCs ICKTPUYECKHE HArpy3ku ¥ KO3IPPHULMEHTH MOWHOCTH Ha
muruax 10 kB noacrampsi 35-110 kB 6e3 yuera npoexrupyeMeiX bK;

O/ onpe/ensaoTC MapKd U CEYEHHS MPOBOAOB BHOBb CTPOSIUHXCH AuHuUM 35-110
kI3 110 YKOHOMHUECKONH TUTIOTHOCTH TOKa B COOTBETCTBUH C "[IpaBHnamMu yCTpoHCTBa
wekrpoycranosok” (1TYD);

B/ otilenuBaercs MomTHOCTs BK, ycTtanaBnnBaemsix y norpeburenelt, B cetax 0,38 u
10 xB, onpeaensoTcs 3arpy3kd JHHUY 35-110 kB ¢ y4yeToM ycTaHOBKM BK;

r/ pacCHUTHIBAETCA MOTOKOpacrpeneacHue B cerax 35-110 xB u npoBepsarcs, He
[TPEBBILUAIOT 1M PACYETHHIE NOTEPH HanpsxkeHud B auuuaAX 35-110 kB gonycrumsie
(cM. m.2.2.4) a, npy HEOOXOAMMOCTH, BBIGUPAIOTCH CPEACTBA UX 00eCeyeHuS;

I/ YCTaHaBAMBACTCA LENeco00pa3sHOCTh pe3epBHpoBaHua no MuuuaM 35-110 kB B
COOTBETCTBHAMH ¢ Tpe0OBaHMAMHM K HANCOKHOCTH IJJMEKTPOCHaOXKEHUs IpH
TIPOCKTHPOBAHNH JACKTPUUSCKUX CETEH CENBCKOX03RHCTBERHOTO HA3HAYEHUA;

e/ pH pe3epsupoBaHuH 1o auHHgM 35-110 kB nposepsiorea A0nyCcTHMBbIE NOTEPY
HarpAKeHUs B HHUX 10 YCJIOBHAM MOckeaBapuiiHoro pexuma (cM. n.2.2.6) u, npu
He0OXOAMMOCTH, BEIOHPAIOTCH CPENCTBA X 00ecreyeHus.

2.2.2. UcxoaHsIMU A3HHBIMU IS pacyeTa ABMAIOTCA:
a/ pacueTHbIe CXEMBI MUTAIOLIMUX NUHHKA 35-110 KB ¢ HAaHECEeHHBIMH BETMYHUHAMMH

Harpy3ok ¥ koa¢duumenramu MoIHocTH Ha wnHax 10 kB noacranumit 35-110 xB,
OMpasjICHHAIMH I10 COOTBETCTBYIOIUKM MeTOoANYECKHM YKa3aHHAM,

0/ ypoBHH HanpskeHus B Touxke mpucoepuHenns OJCCH 35-110 kB npn
MaKCHUMAJIBHOM Harpyske, KOTopsie 6epyTca B COOTBETCTBHH €O "CxeMaMH pa3BUTHSA
IEKTpIecKHX cerelt 35 KB M BhIIE JHEProcucreM”, paspabarbiBaeéMbiMHU

JHEProCETHIIPOECKTOM.
2.2.3. Ilorpe6rocts B BK 1o o6nactu 3a pacueTHbIN repHOL ONpPEACHseTCs 110

bopMynam:

O, =7S, Kksap, /2.2.1/
rme S, — CYMMa MaKCHMaibHBIX Harpy3ok Ha umHax 10 xB III1 B uesnom
no obnacrtu 6€3 yyera ycraHoBKkM bK, kBA,;

e
y=ol L1 .,,] 1222/
o
Y, ~ obmee norpebaeHye MCKIPONICPIHH CENbCKOXO3AHCTBEHHBIMH

norpebuTeasmMu, kBT 4,
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Y — norpebaeHne  JNEKTPOSHEPIHM CeJIbCKOX03RHCTBEHHBIM
IIPOM3BOLACTBOM, KBT v,
n — IO pacxXoRa JJICKTPOSHEPTMM HA TEIUIOBHE ITPOLIECCHI
CENIbCKOX03AMCTBEHHOTO IPOU3BOACTBE, Yo.
3aBHCHMOCTD (2.2.2) ripuBeicHa HA pHC. 11.5.5.

2.24. Tlpu paspaborke cxem mnepcrnektHBHOro passurna OCCH 35+110 xB
gpeanonaraercsa, 4to ycnoBue (1.2) BRINONHAETCA, €CAM NMOTEPH HANPAXKCHAS B

NUTAIOIER JMHEK ofHOoro HanpsxeHua 35 m 110 kB (AU,) npu HUCnons30BaNuy

tpaHcopmaropoB ¢ APIITH Ha nuraeMbix MMM NOACTAHUMAX YAOBIECTBOPAIOT
YCOBHIO

AU <H+E ., /2.2.3/
roe H — TIpHHUMAETCA npH TpaHcgopMaropax 35/10 kB MOmMHOCTEIO RO

10000 xBA - 10%, npu Ttpancdopmaropax 110/10 B
MoLIHOCTHIO A0 25000 xBA u 110/35/10 xB MomuocTnio 1o
40000 kBA BxnouurensHo - 12% u npu Tpanchopmaropax
110/10 xB momuocteio 6onee 25000 kBA -7%:

— YpOBEHb HANMPAXKEHHA HA 1OMHAX HH3mero (WM CPeAHeko

HampsHXEHHS) TPaHC(OPMATOPHOM MNOACTAHLIMH, OT KOTOPOM
OTXOAUT paccMaTpuBaeMas IHTaoLan JTHHus, %.

2.2.5. Ecnn ycnoBue (2.2.3) He BHINMONHAETCA, TO PACCMATPHBAIOTCS BAPHAHTLL €ro
ofecrnieueHUs: Mepexox Ha IOBLILIEHHOE HaNPAXXCHUE JIMHHHK JNIEKTPONEpenauM H
n3MeHeHHe KoHOurypauun ceredt 35-110 kB. BriGop BapuanTa onpeaeisiercs
MHHUMYMOM MPHUBEIEHHBIX 3aTPaT.

2.2.6. Ilpu pesepsupoBanuu auunit 35-110 kB npeanonaraercd, uto ycaosue (1.3)
Oyaer BBINONHEHO, €CIH NOTEPH HATIPSHXKEHHUS NIPH Harpy3Kke B cOOTBETCTBHH € 1. 1.13
B IOC/ICABAPUHHOM pEXXUME YAOBACTBOPHIOT YCIOBHIO

AU, <H+E, __+5% 12.2.4/

N MAX

2.2.7. Ecnu ycnosue (2.2.4) He BHINOJHAETCA, TO PACCMATPUBAIOTCH CHEAYIOIIHE
BAPHAHTHI ero obecneueHns:

a/ ycrasoska bK na murax 10 xB LI,

6/ u3MEHEHHE CXEMBI CETEBOr0 PE3CPBUPOBAHKS.

Beibop BapuaHTa orrpeaensiercs MUHHMYMOM NPHBEAEHHBIX 3aTpaT.

E

N MAX

2.2.8. IlonpobHas HHCTPYKLMSA MO Y4€TY KOMIIEHCALMH PEaKTHBHON MOWHOCTH M
peryiupoBaHus HanpskeHus npu paspabotke cxem passurusg cereit 35-110 kB
M3BOXKEHA B METOAMMECKMX YKA3aHMAX 110 BBHIMOJHEHHIO CXEM Ppa3BUTUA
MeKTpudecKuxX ceredt 35-110 xB B ceabckodt MECTHOCTHM MO KpasM, obnacTaM u
COIO3HBIM pecnybiukaMm.

]



y* ROMUEOCAUNA PEAR I NBHUY MOUWHOUIHA I

PR YHNPOBAHNA HALIPHEHAA HHPA COCIAB/IEHNNY (AeM PA3SBHY [ A

o L.

1__1_'4'._ LY £r. __l__‘l.'__

2.3.1. Tlpn paspaborke cxem passuts IJCCH Hanpmxennem 10 kB paiiona
anekrpuueckux cetedt (POC) pexoMeHayercs cneaylowHii Nopaaok pacyera,

a/ onpenenarorcs MowHOCcTH BK 0,38 kKB M COOTBETCTBEHHO KOPpPEKTHPYIOTCH
3JIEKTpUYecKue Harpysxku nuuui 10 xB u tpancopmaropubix noacraquuii 10/0,38
kB; oLcHOYHO pacnpenensercs paccuuraHHas MowHocTh bK Mexay norpeburenamu
u ceramm 0,38 kB;

6/ onpeniennrOTCA MAPKH K CE4CHUA NTPOBOAOB AUHUHA 10 kB;

B/ onpegensloTcs MomHocTH M Mecta ycraHosku BK 10 kB u yrouusiorcs
napaMerpel ceTH ¢ yuetoMm bK:

r/ NPOBEPAETCH, HE IPEBHILAT AU PACHETHBIC NOTEPH HanNpPAKEHUA B AWBuax 10
kB aonycruMmbie 4, npy HeoOXOAUMOCTH, BHIOUpAIOTCA cpeiacTsa ux ofecneucnus,
Onpeaenserca 3aK0H peryaupopanns HanpskeHus sa wunax 10 kB BK,

I/ NCXO/i M3 MPUHATHIX ( B COOTBETCTBMM CO CXEMaMHM NEPCIIEKTMBHOTNO PA3BUTHUA
JCCH sanpsxenus 35-110 xB) cxeM palioHHbIX noacrasunit v nuraiommx nuHal,
NpOBEPAIOTCH YPOBHW HAAECKHOCTH 3JIEKTpOCHaAOKeHHH W, npu HeoOXORMMOCTH,
BRIOMpaIOTCs cpeacTBa 06ecrieyeHU HOPMHPYEMBIX YPOBHEH HANEKHOCTH;

¢/ npu uejsecooOpasHOCTH pe3depBHpoBaHHA no JuHuaMm 10 KB nposepsiorcs
JONYCTUMbBIE NOTEPH HANPMHKECHHA HO YCIOBHAM IOC/ACABAPHHHOIO PEXXHUMa H, NPU
HeoOXoauMocTH, BrIGUpalOTCH cpencTBa 00€CIICYEHHS ITUX YCIOBMIA,

2.3.2. Ucx0onHbIMH AaHHBIMHU JUIA pacyeTa ABJIfIOTCA;
a/ pacyeTHble cxemsl muHUM 10 kB 214 yCnosHi HopMaaLHOTO H nocieasapHitHoOro

PEXHMOB ¢ 3aHECEHHBIMH 3HAYEHHAMH HArpy30K;
6/ nmpunumaeMsle B COOTBETCTBHH €0 "CxeMaMu passutTusa cereit 35-110 kB

obGnactu” cxemsl nuHul 35-110 xB u nmopcranuwmit 35-110 xB, 0T KOTOPBIX OTXOAAT
naccmarpusaeMeie aunuy 10 kB, ¥ ypoBHH HanpskeHus B TOMKAEX NMPUCOCIUHCHUS

DCCH x sHeprocucreMam B POKUME MaKCUMANBHOR Harpy3Ku.
2.3.3. Ecnu xooppuupent MmoummocTy Ha mmsax 0,38 xB noacranumii 10/0,38 xB

B MaKCHMyM pe8KTMBHOM Harpysxu wmespuie 0,95, Tto caenyer npeaycMorpeTh
ycraHoBky BK 0,38 xB. Cymmapnas wmowsocrs BK 0,38 xB (Q,,) s

paccMarpuBaemol noacradumy 10 kB
Oy =@, -033F, «xsap, 12.3.1/

rae  F,,Q, ~ MaKCHMaNlbRas Harpy3ka (qHeBHas) COOTBETCTBEHHO, aKTHMBHAA,

KBT, H peakTHUBHan, kBap, 6¢3 yuera bK, kBA;
BK ycrarasnupaiotes, ecnu O, 2 25 xsap.
JUng pacyeros 1o (2.3.1) MOXKHO MCNOB30BATE HOMOrpaMMe! (puc. n.5.2, n.5.3).
Momsocts BK, ycranasnusaemnix y norpeburenedi, npurmaercs pasnoit 80%

cymmMapHoi momHocti bK 0,38 kB.
2.3.4. Cymmapuas momHocTh BK B cerax 10 kB xaxnoit u3 paccMarpuBaeMBIX

noactaniit 35-110 kB onpapjsiercs pelueHUEM CHCTEMBI ypaBHEHHNA

d
RO, + > R,0Q, =0.65M,, -0, .32

fml
J=!

A w=12 m
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rge m — yucno nogcramimi 35-110 kB, Ha koTopmXx mnpeamonaraerca
ycraHoBka bK - 10 kB;

Q,,0y — HCKOMbIE CyMMapHBie MoIHOCTH BK, KkBap;
R, ~ NpMBEAEHHOE K HANPIOKEHMO 35 KB akTHBHOE CONPOTHBIEHME

nuTalonlei ceTy oT ONOpHON MoACTAHUMH 3HeprocucTeMs (M)
no wuH 10 kB paccmarpusaeMoit noactanumu 35-110 kB, OMm;

R, — IPUBEACHHOE AaKTHBHOE COMNPOTHBACHHME YYAaCTKOB AHHHH,
o6umx ang bK ¢ nHaexcamu "I" u "j", OmM;
R =(R+1,18R, ;)+0,078(R ,+1.18R, . ,,), /2.3.3/
M, ~ TNPUBEJCHHBIA MOMEHT peakTuBHON Harpysku ot MIT no wmn 10
kB paccmarpusaemoit nogcrauuuu 35-110 kB, ksap-Owm;

MH = ZRGSQJS +1’18Rﬁ 35Qﬁ 35 + 03 078.

,12.3.4/
*(ZR“OQ 0+ L18R, 1,00, 110)

r - A ot e

l * h,;,Q_,'s,R,m, — conporusiieHWs, OM H pEaKTHUBHBIC Harpy3KkH, Knap,
0 COOTBETCTBEHHO, YMACTKOB NWHMM M noactanumit 35 wm |10
110’&35’%35? B
KD,
i ROI_I_Q:Q:)_M____ |
O, | - noctosHHas, Y4uuThBAIOWAaN crouMocTs BK u norcpu

|

3/ISKTPOIHEPIrUH B CETAX DHEPrOCHCTEMEI, MId NMOACTAHUHH
110/10 xB [[=7580; nna noxacrauumit 35/10 xB I x 7320,

__kBap'OMm._

L el

il il

Yucno noacranuuit 35-110 kB B (2.3.2) nenecoobpasHo COKparuTh, HUCKNIOYHB

NOACTAHUMH, AAK KOTOPHIX

9’26—5}———&‘—19-!- <180 xBap. /2.3.5/

3
[Tpy pacuerax no (2.3.2) peakTHBHAA Harpy3Ka Onpeacnsercs ¢ y4eToM yCTaHOBKH

BK B cerax 0,38 kB. Eciu O, <180 xsap, To npunumaercs (), =0, cocrasiserca H

peUIAeTCA CHCTEMR YPABHCHHN ¢ MEHBIIIMM YUC/IOM YPABHEHHUH Y HEH3BECTHBIX.

2.3.5. JIna noacranumii 35-110 kB, Ha koTOpBIX OK83anach BbIrOAHON yCTAHOBKA
BK 10 kB, nposepaerca uenecoofpasHOCTs WX pasMenieHud B uauax 10 xB.

B nuumax 10 kB BK npeanonaraioTes OTKIIOYAEMBIMH  OJHOCEKLIMOHHBIMH.
CymmapHas MOIHOCTh BK, ycraHOBNEHHBIX B HHUAX 10 kB He q0mKHA mpeBbInarh

BEJIMUYMHY, ONpeAeeHAYo 1o (2.3.2).
Mouuocte BK, ycranosnenno#t B nunuu 10 kB, nomxHa orseyars yciopuaM

0,7Q, 2 Q, 2180 «aap, 12.3.6/

rae ¢, —~ MaKCHMa&IbHAA pPCAKTHBHAA HArpy3ka roOJIOBHOrO Yydacrka

paccMmarpusaeMoyt THHUH, KBAp.
B coorBeTcTBMH ¢ HOMeHxAarypod mnopOuparotcs bK, ynosiaersopmomme
yenosuaM (2.3.6). [ng xaxnoit BK onpeaensercs onruManbHasg TOUKa YCTAHOBKH 110

YCIIOBMIO
Qg{f*l) 20, 78Qa 2 anm , 12.3.77/

rac Qg(!-l) ? Q g{!-rl} — MakCUMaJibHaA pCaKTHBHAaA Harpy3kKa Ha YHacTKax,
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MpUMBIKatOUHMX K Touke " £ " ycraHoBku BK, kBap.
YcTaHaBAMBAESTCA OXKHIaeMana SKOHOMUS 0T CHIDKEHMSA NOTEPDb EKTPOIHEPTHH 10
dbopMmyne
Y=2,1610"] ,0,, py6 /2.3.8/

;b0 no pHCYHKY 11.5.4, oroGpaxaromeMy 3aBuCHMOCTh (2.3.8).
I ,=1,-0,780,R,, xsap. Om  /2.3.9/

R, M, ~ conporusnenue, OM U MOMEHT PEAKTHBHON Harpy3ky, ksap. OM

OT LINH
10 kB noxcranuuu 35-110 xB a0 Touku ycranosku bK.
Ins paccMarpusaemoi annuu Bibupaerca bBK ¢ Hanbonsiieit 3 .
2.3.6. BK ycraHasausaioTcs B IMHUAX, €CAU  BHITIONHAETCA YCIOBUE:

2Y>26-¢, /2.3.10/
=] fal
rne Y7, — CyMMa DKOHOMHM OT CHIDKEHHS MOTEDb 5EKTPOIHEPriH B
fal
nuuuax 10 xB npn ycranoske B Hux bK, py6.;
C, — IIPHBEAEHHbBIE 3aTPaTH! Ha annaparypy ynpasneHus bBK B aunuy,
npuHumaemMbie 431 py6. va 1 ycTaHOBKY;
C, -~ TIPUBEACHHBIC 3arpaThl Ha annaparypy vyrpasnesust BK Ha

IMHAX MOJACTAHUMH, paBHbIC I8 OAHOCEKUMOHHON BK - 299
py0., AByXCeKUHOHHON - 522 py6., TpeXxcexuMoOHHOMH - 745 py6.;
n — YMKCHO NUHKH, B KOTOPLIX mpeAnonaraercs ycraHoska bK 10 kB.

2.3.7. Ilpu pazpaboTke cxeM pa3sutid nekrpuueckux cerelt 10 kB POC ucxonar
U3 TOrO, 4YTO B ¢xeMax pa3sutus cerelt 35-110 kB oGecneucHo BrinonHenue ycnosus

(2.2.3). [lpn 3TOM HOPMHUPOBAHHbLIE YPOBHH HAIPHKEHUA Y 3NEKTPONPUEMHHKOB

MOT'yT ObIThH 00ecTieueHsl, eciiy
AQ,, ,, $10%, 2.3.11/

rae AOQ,,,, — HanbonbUIME M3 TOTeph HanpsxeHus B Jjunuax 10 xB

paccMarpdsaemoli noacraduuu 35-110 kB 1o morpebrTensckux
TpaHCOpMaTOPOB B PEXHUME MAKCUMAIbLHON HArpy3sku NUHUH,
%.

2.3.8. OpH HeBoINMONHEHHK YycnoBua (2.3.11) paccMaTpuBaloTCA BapMaHTHI
YMEHBUIEHUSA TIOTEPh HAIPSIKECHUA B THHUHU, 100 HX KOMITEHCALMY B COOTBETCTBHU C
n.1.9. Brbupaercs papuaur, obecneumparonit (2.3.11) ¢ MHHHM&JIBHBIMH

3aTpaTaMH.
2.3.9. Jina BpIOpaHHOrO BapuaHTa CXeMBbI pasButua cerelt 10 kB onpeaensercs

3aKOH peryadpoBaHus HanpskeHHs Ha IuHax L1 TIpuHumaercds MakCHMaabHO
BO3MOXHBIN YypOoBEeHbL HampspkeHns Ha wwvHaXx 10 xB LI, yaoBneTsoparompmit
YCIOBUSAM

10%=E, . Sk+0,85AU,,, /2.3.12/
rne J - npuiuMaerca 8,7% juin LU, He nUTaIOMMX KOMIUIEKCHI;
AU,, — MOIKCHMAJbHbIC OTePH lanpixkeHns B uHuM 10 kB no camoit

(nraxott x U noxcramin 10/0,38 xB, %.
g xomrutekeon ' 6,2%, o
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AU, — MAaKCHMAJIBHBLIC ITOTEPH HANpDKeHUt A0 Ompkalimed Kk mnnaM

I nopcrammu 10/0,38 xB, o6cyxuBaromelt xoMIexc.

I[Tou muranun ot LI coBmecTHO mnoiacrawumit 10/0,38 kB  0OBIYHBLIX
CeNbCKOXO3SUCTBEHHBIX TMOTpeOUTENEH M KOMIUIEKCOB BhIYMCHEHHS 1o (2.3.12)
npoussoaatca Lia oboux Bupos rnorpedburenel. [IpuHnMaercs MEHbIIEE W3 JBYX
I10y4E€HHBbIX 3HAYECHHUIH,

Benmuyua [uana3’oHa peryjidpoBaHMf OTPAHMMUBAETCH MPOM3BOACTBEHHLIMH
notpeburenaMu 1 BEIGHpaETCa 1o yCIOBHE:

10% > AE <V +0,8AU,, /2.3.13/

AU, ~ MAKCUManpHbIe TIOTEPH HAMPAKEHHA B pacripeaenuTeNrHoH

auuug a0 onwxaiwent x LIII norpeburensckolt noacravHuun
10/0,38 kB ¢ nponssoacTseHHON Harpy3koit;
cC - BennuMya, 3apucauias or AU, =AU,  -AU,,

Tabmama 2 3 1

A% | C,%

0 23 ] 35
2,31 4,4 5,1

Pt et — — S Fh N E —
| 4,41 ____noonee 6,7 o

[Tpy ogHOPOAHBIX NOTPEOUTENAX PEKOMEHAYECTCA!
10%2AE<7,2+0,4AU, /2.3.14/

Haltpennoie no (2.3.12 - 2.3.14) rpannussie napaMerphl yTOUYHSAKOTCH, UCXOAd M3
JAHHBIX CXEMBI O (hopMye
E,=E,+E+E, -(AU, +AU)a,,% [2.3.15/

rae K, — ypOBEHb HanpmKeHns Ha wuHax 10 kB L1, %,

E — ypOBEHh HanpMKenua B Touke npucoeauucHus ICCH, %,;

E, — HeperynmpyeMas ao0aBka  HanpskeHHs  TpaHcdopmaropa
35+110/10 kB, %, onpexensercs U3 cnpapodHbIX TabauLy;

E, - peryniupyemas  moGaska  HanpsbkeHus — Tpascdopmaropa
35+110/10 xB, %;

o — ko3¢ dunment Harpyskn Ha wuHax 10 xB L1IT;

AU ,AU, —~ norepy  HampsKEHWs  NpU  MaKCHMManbHOW  Harpyske,

COOTBETCTBEHHO, B NuHUM 35-110 kB u tpauchopmarope 35-
110/10 kB, %.

Hupeke " yxaspiBaeT Ha TO, YTO BENMYHHA COOTBETCTBYET HEKOTOPOMY
(GHUKCHPOEAHHOMY MOMCEHTY BPEMEHH.
[To (2.3.15) moxOupaercs Takas MakCHMANIbHO BO3MOXHAs E , IPH KOTOPO# B

peKMME MaKCHMaNsHON Harpysku (¢, = 1)E, < E __ ONpeAENeHHOro o yCJIOBMIO
(2.3.12). 3areM pacCUHMTBIBAETCA YTOYHCHHOC 3HaucHMe £ = 1pu BeIOpaHHOM
pobaske £ .

[lo (2.3.15) moxbupaerca Takas MUHMMATBHO BO3MOXKHas £, mpM KOTOpoii B
pexuMe MuHHMasbHOM Harpysku (a, = 0,2) E 2FE =E __ —AE, rne AE
ompeAensercs no (2.3.13). 3areM pacCYMTHIBAETCd MHUHMMAJILHBIA YPOBEHB
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HanpspkeHuss HAa wmHax 10 xB LII £,  npu BmOpannoit /. 1lo yTouHEHHBIM

E, o HE,  onpenemerca AE :
AE=E, 6 _ -E /2.3.16/

@ m

Ilpu pacuerax Ha OBM BwBOOATCA Ha ne4arh 3uauenus £, H E _ . Tlpw
PY4YHOM cyere BRYUCAEHHUs o (2.3.15) ynobuo ceecru B Tabnuuy.

Pacuer ypoBHEH HanpsmHKEHU HAa BHHAX

10 xB LI
Tabnuua 2.3.2
Pexum IYpo- 'l'[o*repn iTlorepu  |[Heperyimpye- |Perynmpyemas |YpoBeHb
HAarpys- [BeHb  [HaNpsKe- (Hanpske- |Mas gqobaska. |nobaBka HANPKECHHA HA
KU iHanps-|Hug B HUA B HanpsbkeHUs  (Hanpsokedus  |mmuax 10 xB 1111
1- KeHus (murarowed {TpaHcop- {Tpancdopmaro- {Tpancopma- | %
B aueuM  |matope  |pa35-110 kB, |Topa
touke [35-110 kB, 35-110 kB, |% 35-110 xB,
nmpuco- |% % %
eArHe- .
HUA
3CCH, | | | |
e - - ——
[ Q, Eu ! ﬁUu | AUI Ef E r Em
n A
100%
20% | ' 4

IAara3oH BCTPEYHOTO perynupEBaHa AEY

2.3.10. Tlpu paspaborke cxeM pasButus daexkTpudeckux ceret 10 kB POC
npeanonaraercs, 4ro ycaosue (1.3) mpu peseppupoBaHuu 1o nudHuIM 10 kB
BBITIQJHAETCS, €CIIH

AU, -AU,<12,1%, /2.3.17/
rae AU, — norepy Hanpskenus B aunuH 10 xB no m/cr 10/0,38 kB npwu
pabore ceTH B HOpMansHOM pexume, %;
AU, — notepu HanpsxeHuu B duHmM 10 kB a0 n/cr 10/0,38 xB spu

CCTEBOM DPE3CPBHPOBAHMM U HArpy3Kax B COOTBETCTBUH ¢ m.1.13,
%.

Ycnosue (2.3.17) nocraroyno npoeeputeh a4 noacrasiu  10/0,38 kB,
npucoeauHeHHo# Kk Haubonee ynaneHHOM OT IMH PE3€PBHPYIOMIECH NOACTAHLIMH

TOYKE MATHCTPAIH.

23.11. Ilpu BenonHesyH ycnosua (2.3.17) paccMmaTpuBalorcs CcrniocoOb
ofecnicdeHUs HOPMHPYEMBIX YPOBHEH HAaNPAKCIUA B COOTBETCTBHU € 11.1.16, Kpome
n.1.16a. OxOHYATENLHBIA CIOCO0  yCTAUAMIABACTCA  TCXIIMKO-IKOHOMUYECKHM

cpasHenueM. TpeGyeman no6aBka HarpmKkclna (/v ).
E' =AUy--AlU, 12,1% /2.3.18/
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rane AU, — norepd HanpsxeHnd B JuHMM 10 xB npu pabore cern B

nocneaBapuiHoM pexxume or mmH 10 kB pesepsupyromeii
NOACTAHLMHK OO0 HanOosee yRaneHHON TOYKH NMPHUCOECAMHEHHS K
marucrpany noacradiy 10/0,38 xB, %:

AU, — TMOTepH Hampskenud B nMHHMu 10 xB npu pabore cern B

HOPMAaJIbHOM PEXHME 10 TOMH K€ TOUKH Marucrpany, %.
JloGaBka HanpsHKeHUs AOTIOJIHUTEIBHOTO YCTPOUCTBA AOMKHE YIOBNETBOPATH

YCJIOBHIO.
E .. =103-08E, +AU,-AU, /2.3.19/

g mex @ mex

rae E — MaKCHMAJbHbIN YPOBEHb HATIPAKCHIA Ha HiMHax

pesepsupyloiero LI, %;
AU, ,AU, — norepu HampskeHus B nuHuM 10 xB no Gibkaifimeit k. Mecty

YCTAHOBKH IONOJHHTENLHOr0 ycrpoicrsa noacranipu 10/0,38
kB pe3epBHpPyeMOHR THHHY, COOTBCTCTBEHHO, B MOCAeaBapHiHOM
H HOpPMAaJILHOM pexxumax, %.

2.3.12. IIpn oTCyTCTBMM CXEM NEPCHEKTUBHOIO PA3BMTHA 3JIEKTPUUCCKUX COTCH
cenbckoxo3aticrseHHoro HasHayeHusa 35-110 kB obnacru (kpas, pecnyOiinku), aubo
IIPH CYILECTBEHHOM OTAMMUM PacHETHBIX Harpy3ok Ha noacrauimax 110-35/10 kB or
NPUHATHIX B Cxemax 35-110 kB JONMONHKTENBHO ClemyeT BBITIOAHATH PACUETA,
npeaycMoTpeHHsie 1. 2.2.10 1 B.

2.4.1, IIpy BBIMONHEHHH TEXHO-pab04YHUX npoekToB nuHMK 10 kB pekoMeHnyercs
CASOYIOUUH NOpANOK pacueTa.

a/ nNpOBEPAIOTCA YPOBHU HAMNPAKEHUA Yy  IEKTPONPUEMHHKOB M, TIpH
HEOOXOAUMOCTH, YTOHHAIOTCA CPEACTBa O0CCTICYEHHS HOPMHPYEMBIX OTKIOHEHUI
HATPAKCHHUA,

6/ ecnu cxeMOHR npeaycMaTpHBACTCA CETEBOE pe3epBUpoBanue no auHuaAM 10 kB,
TO NMPOBEPSIOTCA YPOBHH HAMPSXKECHHUSA Y JNEKTPOIIPHEMHHKOB B TMOCICABapUHHOM
pexume, H, npu HeoOxoauMocTH, BuIOMparOTCd cpeacTBa obecrnieyenus ux
HOPMHPOBAHHLIX 3HAYCHUH,

B/ YTOYHAIOTCA TmapaMerphl HOPMAJIBHOI'O pexuma paboThl ceTedt ¢ yyeTom
H3MEHEHU napaMeTpoOB CeM.

2.4.2. VcxoaHBIMH JAHHBIMM [IJ1S1 pacyeTa ABAAIOTCH

a/ pacuerHple cXeMul nuralowwed auuuu 35-110 kB u pacnpesemMrenbHuix
mamuuit 10 kB B yCnoBHAX HOPMANBHOTO K NOCHEABAPMHHOIO PEXHMOB C
HAHCCCHHBIMH HA HHX [IHHAMH Y4acTKOB, CCYCHHAMH H MapKaMH IPOBOAOB,
PACHETHRIMHU HArPY3KAMH,;

6/ pmauMble O XapakTepe MPHCOENHMHEHHBIX HArpy30K H WX Kodh¢pHumeHTax
MOLIIHOCTH MPH JHEBHOM MakCHMYyMe;

B/ ypoBHHU HanpspkeHnd Ha 1111, oT xoroporo orxoasar paccCMaTpMBaeMbiC JIMHHH, U
Ha L[I1, oT xO0TOpHIX MpeamonaraeTcs OCyIeCTBAATh PE3CPBUPOBAHKE 110 NMUHUAM 10
KB, B coorBeTcTBHH €O cxeMo# POC.
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2.4.3. MowwHocTH M paccTaHoBka bK 10 u 0,38 xB npumuMalorcs B COOTBETCTBHH
co cxemo POC. Ilpu orcyrereum cxemm PIOC pacuerni BBINOAHAIOTCA B
COOTBETCTBMM ¢ mm1, 2.3.3 - 2.3.6.

2.44. Tlpu BBRINONHEHHH TEXHO-padouux npoekroB nuHMA 10 kB w3 ycmosus
ofecrreucHUsT HOPMHPOBAHHBIX OTKJIOHEHHUN HANPAXKCHUA Y 3NCKTPONPHUEMHHKOB B
HOPMAaJIbHOM pexuMe paboTsl ceTH (1.2) onpenenmorcs;

a/ pabouue oTsersaeHust Tpancpopmaropos 10/0,38 xB;
6/ nonycTHMbIE NOTEPH HamnpsbkeHus B auHuAx 0,38 kB;

B/ npu HeoOXOAUMOCTH - [JONOMHUTE/IbHBIE CPEACTBA, OO0ECIIEYHBaAIOLLNE
TpeOyeMbic YPOBHH HAMNPAKEHHS Y DCKTPONPHEMHHUKOB ¢ HAWMEHbIIMMH
NPUBEACHHBIMH 38TPATAMH.

U3 Bcero MHOXKECTBA MEKTPONPUEMHUKOB AOCTATOYHO MPOBEPUTH MAKCHMAaNbHbIA
YPOBEHb HANpsKeHusa y Onkalero u mMuHMManbHbeIf y Haubosee yaaleHHOro
otHocuTeNbHO 1unMH 0,38 kB anexktponpHeéMHHKa Kaxmol noTpebUTennckoit

TIOACTAHLIHL,
2.4.5. OTKJIOHEHUA HANIPSKEHUA Y SNIEKTPONPUEMHHUKOB B MOMEHT BpeMeHH "f’

[OM OTCYTCTBUM NOTIONHUTENBHBIX CPEACTB peryiupopaHus B nMHuH 10 kB 1 B cerax
0,38 xB onpeaensorea no gopmye:
Vo =By + E, —a,AU,— 4 (AU, + AU, Y% /2.4.1/
rne E — nocrogHHas nobaska Hanpsakenns TpaHcdopmaropa 10/0,38 kB,
e,
AU,, AU, ,AU, — r1oTepn HanpsxeHua, COOTBETCTBEHHO, B JHHMAX 10 kB,
maup 0,38 xB n  TpaHchpopmarope 10/0,38 kB npm
MakCHManbHOU Harpyske, %;
a,,4 — Ko03QduuKeHThl Harpy3KkH, cooTBercTBeHHo, LT U noacraHuuu

10/0,38 kB.

ITo Buay Harpy3kd noactanuuu 10/0,38 kB pasgenensl Ha noacTaHuuu ¢

MPOU3BOACTBECHHON HArPy3KOH, y KOTOPBIX

S
~4514 12.4.2/

4
M NOACTAHUMY CO CMELUAHHOW U KOMMYHaNLHO-0LITOBON Harpy3koil, B gansHeltmem
UMEHYeMbI¢ MOACTAHLMHA CO CMELIAHHOM Harpy3KoM, y KOTOpsIX ycioBue (2.4.2) He
BBITTIOJIHACTCA.

Bemmuunsl KO3QQUUUEHTOB @ U 6, MPH KOTOPHIX Y 3NEKTPONPHEMHHKOB
Habmopaercs MakCHMMaibHBIA MO0 MUHWMANBHRIH  YPOBHY  HampMKEHHMS,
onpeaensOTcs o rabamiaM mpunoxkeHus n.5.14 u 1.5.15 B 3aBucuMocTH oT BHAA
Harpy3kH noactaHupy 35-110 kB u 10 kB u Benyuuss:

AU, =1,25AE - AU,, % 12.4.3/

E,=E, . -125AE(-a),% 12.4.4/

2.4.6. Pabouee orBersneHHe Tpancdopmaropa 10/0,38 xB noabupaerca Takum
oOpa3oM, 4TOOB MaKCHMAIbHBIM YDOBEHbL HAIPDKCHUS Y 3NEKTPONPHEMHHUKA Ol
BO3MOXHO OJMIDKE K MakCHMalbHO AonyctuMoMy. Ilpu stom B dopmyny (2.4.1)

noacrasimores: U/, =0, E , onpeaeneuuniit no dopmyne (2.4.4); ko3dpuipicHTs a 1

6 , COOTBETCTBYIOINE MAKCUMANIBHOMY YPODHIO HATIPAKCHUS. .
2.4.8. Pacuernl no onpenesaenuid pabouux OTBETBICHHIH TpPaHCHPOPMATOPOB
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10/0,38 kB, nonycTuMmx noteps HanpsokeHua B muHuax 0,38 kB, a Taxke
HarOOJMBIIEr0 M HAWMEHBIIEr0 YPOBHEN HANPSDKEHWA Y SJEKTPONMPUEMHMKOB JUIA
kaxaoi noacrasumu 10/0,38 kB MoryT ObiTh BhintonHEHs HA IBM. I1pu pacyerax Ka

OBM Ha neuarb BbiBomaTcA 3Hauenna E, , AU,,. [lma Mamme Tima "Mup"

paspaborana nporpamma CIII-Y(0-PP-3, dopMa mis MOArOTOBKH MCXOHBIX JAAHHBIX
npuBoAKTCA B Tabmuue 2.4.1.

Tabnuna 2.4.1
UCXOHBIE JAHHBIU
pacuera YpoBHEHR HanpsHKeHHs y 31EKTPONPHEMHHKOB,
nutatoyxca ot /et 35/10 kB

MaxcuMansHbifi ypoBeHb HanpakeHus Ha muHax 10 xB LT UM %
Inana3oH perynuposanus HatpspkeHns Ha wunnax 10 kB INIT VP %
Haw6onbtuuit RoNyCTUMBIH YPOBEHD HANIPAKEHUS Y HTEKTPOITPUEMHHKOB
a/ co cMewianHol warpyskoliPl=
6/ ¢ NPOM3BOACTBEHHON! Harpy3koit P2=
Homep TT1, ¢ koTopoit naurHaercs pacuer No
Homep TII, xoropoit koHuaeTCs pacuer

— ' ) - MaxcuManbHbie H;:r;ci)u
Hmﬁﬁ m Bun Harpysku HafpsbkeHHs B iuuud {§ ki3
o TT1
I 2 3 |

[Tpu oTcyrcTBM DBM pacuerht BHINONHAOTCH BPYMHYIO (CH. NpUnoxKeHne 2).

2.4.9. Tlpy semonHeHnd TexHo-pafouero npoexra Jjunun 10 kB  yposuu
HanpsxkeHus Ha LT npuuuMalores no cxemaMm passpurus cetelt 10 kB,

ITpu oTcyTcTBHMU CXeMhl pa3suTHs 3nekrpuueckux ceret 10 kB P3C, B cocras
KoTopol BxomaT npoekrupyemsie avHud 10 kB, anGo npu OTNUYMM pacHETHBIX
Harpy30K OT INPUHATHIX B YIIOMSHYTOH cxeMme crnefyer NpeABapUTEAbHO PACCHUTATDH
noTepu Harpsxesud B TuHud 10 kB 1 ycTaHOBUTEH YPOBHH HanpsKeHus Ha mmHax 10
kB L1 B coorBeTcTanu ¢ 11.2.3.9.

[Ipy npoexTUpOBAHUU OTACABHON JuHUM 10 KB ¥ OTCYTCTBUM HAHHBIX O APYTHX
nuHusX noactraHuuu 35-110 kB, pomycruMsie morepu HAMPAKEHUA IPUHUMAIOTCA B
cooTBeTcTBHH C (2.3.11).

2.4.10. MunumanbHei!! YPOBEHb HANMPDKEHUA Y JJCKTPONPHEMHHKOB IMPpHU
pe3epsuposanu 1o nuHuaM 10 kB onpepnensercs no popmyne:

V,=E, +E,+AU,, ~AU,-AU,, %, [2.4.6/

rne AU, ,AU_,AU _— 1oTepy HanpsHKCHUS MPU pacyeTHOM HArpy3ke CETeBOro

pE3CPBUPOBAHMA, COOTBETCTBEHHO, B JumuMu 10 kB,
TpaHcopMaropa 10/0,38 u muruu 0,38 xB, %.

3HaueHne £ ompefensercs B 3aBUCUMOCTH 0T KOI(D(HIMEHT2 HArpy3ku

pesepeHpYioneit noxcranmmu 35-110/10 kB "a™:

09S +Spes
a@=="3 12.4.7
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rae S — MAKCHM&JIbHAA Harpy3ka pe3epBHPYIOIIEH NOACTAHLIMH IpHU
HOPMAaJIbHOM pexxuMe paboThl cety, kKB-A;

S s — PACYETHAA HArpy3Ka pesepBHPYyeMON NMHUM B ITOCHEaBapHHAHOM
pexume, KB-A.
ITpn azl E =E_ ., /2.4.8/

a<l E =E, __ ~L25AE(1-a)%

AU, onpepenserca no ¢opmyne (2.1.4) no pacyeTHOH CXeME€ CETSBOrO

pPe3ePBUPOBAHUS IIPH HArpy3ke 8 cooTrercTBuY € 11.1.13.
Benuuuna £, B (2.4.6) npuHuMaeTca MO Pe3YJAbTATAM pACHETa HOPMANLHOIO

peKUMa.

[Tpu orcyrcTBud cxeM passutva anHunit 10 kB POC Harpy3ku B pe3epBHpYIOIUMX
JIMHHAX OMPEHCHAIOTCA B COOTBETCTBHU ¢ "METOAMMECKMMM YKa3aHUAMM [0
paspaboTke CXeM  DA3BUTHA  PACMPEACHATENBHBIX  ceTeill 10 B
CENIbCKOXO3AUCTBEHHOTO Ha3zHaueHus palioHa sexrpuyeckux ceret POC"
YYMTBIBAIOTCH B PACUETHO cxeme B coorsercTsmm ¢ 1n.1.13.

24.11. PexoMeHAyeTCA HAYWHATE [NPOBEPKY BhINONHEHus ycnosus (1.3) vy
aJIeKTpONIpHEMHUKa, Hambonee yaarewHoro or iwuH 0,38 kB pesepsupyemoft
nogcramupuu  10/0,38 kB, npucoeauueHHoM k Haubonee yAaNCHHOM OT IWIKMH
pezepBupytowero 1[I Touxe marucTpany. Ecan ans yka3aHHOTO aleKTPONPHEeMHMKA
BbINOJIHAETCA yeaoBue (1.3) 6e3 HOMOMHMTENBHBIX CPEACTB, TO OHO, K&K IMpaBujo,
OyZeT BBHIMONHATRECH M AR OCTANbHBIX 3NEKTPONPHEMHMKOB B DaccMarpHBaeMofi
AAHNH,

24.12. Ecau vycnosue (1.3) He BBIMONHACTCA, TO NPUMEHAIOTCHA CMOCOOHL,
npeaycMoTpenseie 11,16, B nepsyi0 ouepeab IPOU3BOAUTCA YMECHBIICHHE
ROTIYCTHMBIX FO YCJOBMAM HOPMAJIBHOIO PEXHMAE NOTEPb HANMPMKEHHMA B JTHHHAX
0.38 kB g0 pexomennyemslx B 1.1.9. Eciu 310 OKa3bIBRETCA JOCTATOUHBIM, TO
nposepserca BBIIONHEHHE ycnoBua (1.3) ana apyro# nmoacranumuu 10/0,38 xB B
coorBercTBMM ¢ n.2.4.11, wucxmouas yxke npocmorpeHHyw n T.4A. Ilpn
HEBO3MOXKHOCTH Ana Beex noacranumit 10/0,38 kB ofecneuurs tpefyemsie ypoBHs
HANPSHKEHUA Y BCEX JIEKTPONPHEMHUKOB YKa3aHHbIM cnocoboM paccMaTpHBalOTCA
criocobpl n.1.160, B,r ¥ npuHumaercs BapuaHr obecnedyeHus ycaopus (1.3) ¢
MHUHHUMAaIbHBIMH TIPUBECICHHBIMU 3aTpaTamMu.
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2. Y 14 KOHAEHCAUUNU PEAKTUBHOH MOILIHOCTE
1 Pel Y/IMPOBAHNA HQALIPA/SCEHA HPHA PASPADUTKE
PXHO-PADUSHA [IPOERIUD /IMOUN U,.30 KD

2.5.1. Tlpu BrinoaHeHHH TexXHO-pabounx npoekros annuit 0,38 kB pexoMenayercs
CACAYIOLIHH NOPAAOK pacyera.

a/ yrouusroTcss Mecra yctaHoBkM BK y norpeGureneli B coorseTcTBMM
pexoMeHaauusaMu 1. 1.3;

6/ paccuurbiBarorcs Harpyskd B auMHusX 0,38 kB m Ha TpaHchopmaropHoit
[IOACTaHlMK, BRIOHPAIOTCA MEPKU 1 CEYEHHS ITPOBOJOB;

B/ IPOBEPAETCA COOTBETCTBHE IOTEPH HANpskeHuna B nuuuu 0,38 kB monycTumpiM
MoTepsAM, YCTaHOBJNEHHbIM B rnpoexre auHud 10 kB, u, npu HeoOGXOIMMOCTH,
BEIOMpalOTCH cpeacTBa ux obecrieueHus.

2.5.2. UcxoaHbIMH JAHHBIMHU I pacueTa ABJIFAIOTCA:

a/ pacuerHsie cxempl Muui 0,38 kB ¢ HaHECEHHBIMM 3HAYCHHAMHU HATPY30K;

6/ pabGouee orsersnenue TpaHchopmaropa 10/0,38 kB, momycrumas moTeps
Hanpskenus B nuHugx 0,38 kB u cymmapHas Momurocte BK 110 ZaHHBIM TEXHO-
pabGouero npoexra nmuun 10 kB.

2.5.3. B cerax 0,38 kB BK MoryT ycTaHasmBaThCs:
a/ Ha BBOJE K moTpeburento nubo B Toukax orBeTBAeHMM guHuK 0,38 kI3 n

coorBercreuu ¢ Tabauuelt nn.5.13 1ubo no ycnosusm

Qu =Ol7.S3 Sincpgl KBap: /251/
eciy uKcao vyacos paborel norpebutens T2 5000 yac/rox;
Q,=0,4-§ sing, , xap 12.5.2/

ANA ce30HHBIX norpedurenei.
bK ycranasnusacres, ecnu O, 2 25 Kpap.

6/ na mmuax 0,38 kB TIT 10/0,38 kB no ycnosuio
Q,=0Q,-0,33-F,, xsap, /2.5.3/

rae  F,,Q, — COOTBETCTBEHHO, aKTUBHAA, KBT, M peaKkTusHas, KBap, Harpy3KkH

ima muHax 0,38 kB noxcraHuuM B MakCMMyM pEaKTHBHOH
Harpy3k# ¢ yuerom ycraHoBku BK 0,38 xB y norpebureineii.

Harpy3ka ¥ K03()HLHeHTH MOWHOCTHA C Y4eTOM YyCTaHOBKK BK omnpenensatorcs
no ¢popmynam (2.1.1), (2.1.2) nubo no Homorpammam (puc. n.3.2, n.5.3).
2.54. TIlpm sBemonHeHHM TexHo-paGouero npoekra nuumit 0,38 kB

npeanonaraercs, 4ro ycnosus (1.2), (1.3) 6yayt BeinojiHEHbI IIpH

AU, AU, -AU,, /2.5.4/
rae AU, — norepr HanpmkeHus B nuHun 0,38 kB ¢ yyerom ycraHOBKHM BK,
Y,
AU — JONMyCTAMBIE MOTEpH HanpskeHusa B auHUAX 0,38 kB,

HE
onpenesieMbie B TeXHO-paboueM nipoekte aunai 10 kB, %,

— [IOTE€PH HAampsHKEHHs OT BBOJA MO JJIEKTPOITPHEMHMKA,
nmpHHUMaeMsie pasHeIMH 0,5-1%.

AU

e

ITpu BeImONHEHMM TexHO-padoucto rnpoexta auuuii 0,38 kB 1 OTCYTCTBHM TEXHO-
pabouero mpoekra jmHui 10 K3 1011ycTUMBbIE NoTepu Hanpsokenua B iuHUM 0,38 kB
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(AU, ) npuHEMatoTes At noTpeburenbckux noactanii 10/0,38 kB co cmermasHO#

Harpy3koit - 8%, Js POU3BOACTBEHHBIX HArpy30K - 6,5%.
2.5.5. Eciu ycnosue (2.5.4) HE BBRIIOIHAETCA, TO MPEAYCMATPHBAETCS MOBBIIICHHE

ceyeHH mpoBoaa B Jiunuy 0,38 kB.

[IPU/IOXKEHHE 1

[Tpumep BriGopa MoOmHOcTH W MecT YycTasoBkH BK n  cpeacTso
obecneueHusi HOPMMPOBAHHBLIX YPOBHEH HanpsXeHus npH paspaboTke
CXeM pa3puTug pacnpesenurenshpx ceredt 10 xB POC

Jing seiOpannoro sapranra cerelt 10 kB POC 8 cooreercreun ¢ "Meroauueckumy
YKQ3aHHAMU MO PACHETY NEKTPUUESCKUX HArPY30K NMPpH npoekTupoBaHuu cereit 0,4-
110 kB  cenpbckoxosafcrseHHOro  HaszHaueHua  ("PTM-34")  onpenenenst
HEKOMITEHCHPOBaHHbIEC HArpy3ku norpeburenbckux TII, Mapku U ceveHus nmpoBOAOB
nunui 10 xB (puc. n.1.2+8), B coorsercrBuu ¢o "Cxemoit pazsurhs cereii 35-110 kB

obnacTu” npuHATa cxeMa cereht 35 kB (puc. n.1.1).
Tpebyercs onpenenaTs MOWHOCTH M Mecta ycraHoBkd BK 0,38 uw 10 kB,

CKOpPEKTHPOBAaTh HArpy3KM TpPaHCHOPMATOPHBIX romcraHumi, BeIGpars cpeacTBa
obecriedeHHst HOPMHUPOBAHHBIX  YPOBHEH HANPAKCHHS B HOPMAJBHOM H

IIOCNEaBapHHHOM PEXKHMaX.
a/ OnpeneneHnHe MOIHOCTH M MecT ycTaHOBKU bK Haunem ¢ nuuuu 1 (puc. n.1.2).

Jons TIT 1 v 2 nuuwit 1 () MeHbiue 25 xBap M B COOTBETCTBHH € 1.2.3.3 /NS HUX

ycranoBka BK HeuenecooOpasua.
Onpenensem bK na TIT 3.

ITo nomorpamme puc. n.5.3 npu S, = 268 kBA u cos@,=0,72 naxoaum ), =187
keap, F£,=193 kBt u npu nauvom £, u cos@, = 0,95 @, = 65 xksap. Orciona

O, 187-65 - 122 xsap.
[TpunumaeMm ycranoBky bK cymmapHoit MmomHocTeio ), =125 kBap.
Koppextupyem 3arpy3xu 4 ko3 uupeHTsl MOLHOCTH Ha TI13
Qu =Q, -¢, = 187 - 125 = 62 xsap.
Ilo nomorpamme: npu O, =62 keapu P, - 193 kBt
S, =202 kB.A n cosg, =0,95
KoppekTHpyeM BEHEPHIOIO 3arpys3Ky:
[Ipn S,= 101 kBA u cos =0,81; Q,=59 ksap.
P, 82 xBr (mo puc. n.5.2). B coorBerctBuu ¢ 11.2.1.1 BeuepoM Moryr ObITh
BK/IOYEHbI HaTapen CyMMapHoN MOWIHOCTRIO S0 KBap.
Orcioga Q, =59-50=9 xsap
[Tpu P,=82 xBT ¥ {J, =9 xBap 10 HOMOrpaMMe HaXO M.
S, =83 kB.A, cosp, =0,99.

AnanoruyHo omnpenensem MomuHocry BK g cerax 0,38 xB H KoppekTHpyem
pacueTHhIE HArpy3kd M Ha Opyrux norpeburenbCkux TpaHcpopmaropax JMHMH 1.
PesyianTaTh pacyeroB NOKa3aHb! HA pUC, 1. |.2,

Momuocts bK-0,38 kB Ha TI1 ocranniniX Aviluit onpeaeaserca aHaIOrH4HoO, 3a
HekmoyeHueM TI1 16 qmmHMM 6, KOTOPOA NUTAET HArpYy3ky opoiuenuda. [Io tabaume
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_CHCTeMY ypaBHeHm# (2.3.2)

|

n.5.13 waxommM, uro Mna Harpysku opomeHms S$=250 kB.A pexomenayemas
MOINHOCTL OarapeH 75 kBap, npHdeM, B B¢UECPHMN MAaKCHMYM BKJIIOMEHA BCA Oarapes.
COOTBETCTBEHHO © MH3MEHCHMEM Harpy3ok TI1 XoppeKTHpYIOTCA pacueTHbIie
Harpy3kd Ha yvactkax AuHU# 10 kB u Ha noagcranumax 110-35 kB. PesynpTaTh
pacueroB NpHBeAeHb! HA 4epT. nm.1-2+[11-8 u B Tabnuue m.1.1.
Cymmapuas moaHocts BK 0,38 kB cocrasaser:

a"‘= 1025 + 1350 + 500 BK 2875 kwap.
M3 nux B coorsercTauu ¢ n.2.3.3 y norpebureneit Oyner ycranossieHo 80%
2875-0,8 = 2300 xsap.
Ina onpenenchus MouHocTH BK 10 xB ma noacrammmax I U 2 cocrasigeM

|

RIIQJI + 1]-:Qd2 ;0, 65M"r1 - 7320

R2Qn + RO =0,65M,,, - 7320

Rl -

Harpy3ku a4 noactTaHiun 2. CocrasisieM CHCTEMY ypaBHeHHM (2.3.2):

|

R, - npuseneHHOe akTHBHOE compotusieHue oT MIT qo mmu 10 xB noacranips
35/10 xB Ne 1 onpenensercsa no 2.3.3 upnc. n.1.1,

[To Tabnuue n.5.3 s noacradium 35/10 kB motHocTRIO 1X2500 KBA akruniioe
conporusieHue R,=4,6 Om,

R.=R_,+1,18 R, = 8,97 +1,18 - 4,6=14,4 Om.
AKTHBHOE COMPOTHB/IEHUE y4yacTka auuuK 35 kB, o6mero aaa noucraimub | 1 2
(yuacTok 1-4 nunnm 35 kB)
R.,=R_, =8970OMm
ITo panHbiM Tads, 11.1.1 BHIMHCAACM peakTHBHBIC HArpy3kHu roacraHumi 35 kB 1 u
2 ¢ yueroM ycraHoBKU BK 0,38 B,
Q.= 590 kap, (, =895 knap.

PeakTHBHAsg Harpy3xa y4actka 1-4 onpenenderca KaKk CcyMMa Harpysok
noactaHuui 1 u 2 ¢ yueroM koagpdpuuuenra oqHospeMeHHocTH K, = 0,97:

O,..= 0,97 (590 + 895) = 1440 xnap.

Ilpusenennsiit MoMenT peaktusHod narpysku ot MI1 no wuH 10 kB nioactaHuuy 1
rno (2.3.4):
! =R 0. ,+1,18 RO =8,97-1440+ 1,18 - 4,6 - 590 = 15950 xBap-Om

n

AHaJOTMMHO BBIMHCIIAEM NPHUBEACHHOE CONMPOTMBIEHUEC W MOMEHT peaKTUBHON

14,40, +8,97Q,, = 3049

26,750, +8,970, =11078

|

Pewenue: O, =-58 xpap;  Q,, =433 xsap.
Tak xax (), <180, npummmaem (,= 0 u orbpacsiBacM ypaBHEHME 1 W
HEU3BECTHOE (), B ypaBHeHuu 2. Torna u3 ypasaenus 2. (J,, =414 xBap.

PaccMmoTpuM LienecooOpasHocTh ycTtaHOBKM BK B mummax 10 xB noacraxumm 2.
Ycnosue (2.3.6) BHINONHACTCA TOJNBKO IS JIMHMH 6, Yy KOTOpOH MaKCHUMAJIbHAs

peakTHBHAA Harpy3Kka rojioBHoro ysacrka (J, =315 ksap
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0,7 Q,=0,7 - 315 = 220> 180 knap

B coorBercTtBuu ¢ Taba. n.5.11 B uHuM 6 Bo3MOXKHA yCTaHOoBKa ToAsko BK 10 xB
montHOCTHIO 180 kBap. Touka ycranosku BK onpeaensercs 1o yciaoBu# (2.3.7)
0,78 O, =0,78 - 180 = 140,4 xsap
INocnepoBateNsHO NpocMaTpuBags y4dacTKH JIMHMH, HA4YMHas OT TOJIOBHOTO,
onpenaenseM OnmxaiMi K MOACTAHIMH YYaCTOK NMHHH, MaKCHMAJILHASA peakTHBHAas

Harpy3ka koroporo meHswic 140,4 xsap. HadanpHas TO4YKa 3TOro y4acrka ¥ €CTh
ontuManbHoe MecTto ycTtaHoBKM bK-10 kB Mompoctbio 180 kBap. B nupun 6 310

TOYKa 7:
He-v=178 > 0,76 - 180 > §»-r = 103 kBap
MomeHT peakTUBHON HArpy3KH OT LIMH A0 TOYKH 7
Mo=R Qo+ R0, + R yQhy + Ry Oy + R Qs+ R Qs+
+R. 0., =590 é4adl i ;
Ry=R_+R_,+R_,+R_+R _+R_+R _,=39111.

[To (2.3.9)
M,=M,,-0,780,R,, = 590-0,78 - 180 - 3,91 = 40 ksap OM

[0 (2.3.8)
3=2,16-10" M,Q, =216 10740 180 = 15,5 py6.

[Tpu ycrauoske BK 180 kxpap B auuum 6, Ha wuHax Oymer ycrTaHOBJiEHA
onqHocekimoHHas BK 240 kmap. Toraa s3arparbl HA annaparypy yIpaBsjieHHs B
COOTBETCTBUM € 11 2.3-6

34=431 + 299 = 730 py6.
Bropoii BapnaHT-yCcTaHoBKa ORHOCEKLIHOHHON BK Ha wmmuax, IIpu 3TOM 3arparst

Ha anmnaparypy ynpasieHHs
¢, =299 py6.

Tax kak 3<3,-C TO OKOHYAaTENbHO MPHHUMAEM K YCTAHOBKE Ha LIMHAX

noacranuuy 2 u3 tabnuuel B.5.11 ycradosky YKT-10,5-450¥Y1 mowuocTeio 450
KBap.
AHANOrMYHO ONMUCAHHOMY OTIpeAessieM, uTo Ha noacraHuuu 35 xB 3 HesnironHa

ycranoBka bK 10 kB.
Pe3ynbTarbl pacueToB NpHBERCHH HA puc. n.1.2+8 v B Tabauue nm.1.1. Tam xe

MOMEUECHBI ¥ CKOPPEKTHPOBAHHBIE HArpy3Ku ¢ y4eToM bK.

[To ckoppexTHpoBaHHBIM Harpy3kaM B nuHUsX 10 kB omnpenensiorcs norepu
HanpshxkeHus 110 opmyie (2.1.4). Haubonsimme 1 HaMMEHbLUKE NMOTEPH HAMPMHKECHUA
B muuuax 10 kB mia noacrannmit 35/10 kB paccmarpusaemodt POC npuseness B

Tabnuue 1. 1.1.
B cootBerctBHU €O cxeMoi paspurua svHuM 35-110 kB ceyenua W Mapku

nposoaoB BJ1-35 kB obecnieunsator ycnosue (2.2.3), neodxomumoe g odecnedcHn
HOPMHPOBAHHOI'C YPOBHA HAMPMKCHUA Y 3NEKTpONpueMHUKOB. PaccMarpusaemeie
noacTaHIMH 06CYKUBaAeT CEAbCKOX03MICTBEHHEIX MoTpedurencii ¢ TpeOOBAHMAMH K

YPOBHAM HanpsbkeHud 1o 1n.1.76.
YpoBeHb HANMPHKEHWA Ha IIMHAX HCTOYHMKA NUTAHMA B 9Jachl MaKCHMMaibHOK

HArpy3KH NOACTAHIMMH I10 JAHHBIM JHEProcucTeMsl £ =2 %, rpy MHHHMAanhHOM
Harpyske E _ =0% B coorsercTBHM ¢ 'PykoBOAAUIMMM YKa3aHMSIMH U

HOPMATHUBAMH 110 NPOCKTHPOBAHKIO PA3BUTHS SHEPTOCUCTEM "
Kak BuaHo u3 tabmuuet mn.l.1, ans Bcex MNOACTAHIMI BBNIOKIHAECTCA YCIOBHE
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(2.3.11),
Onpeaensaem napaMerpsl BCTPEYHOrO peryMpOBaHHA HaITpsHKeHHA Ha 1muHax 10 xB

noxcrasumu 1. To (2.3.12)
E =A¢085afoge=87+0,85 0,2=887%

Juanason peryanpoBanus onpeaensem no (2.2.13). M3 tabauup 2.3.1 npu
AU, =8 Usmon =8 Uty = 4.61-0,2=4,41%,

C=6,7%.
U3 puc. n.1.2+5 ycranaeiupaeM norepu [0 Onuxaltwed norpeburensckoi
NOACTAHLIMH C MPOM3IBOACTBEHHON HArPY3KOMN:
alyn0,8%
1o (2.3.13) AESC+08 aljp6,7+0,8:0,8=7,34 %.
B coorBercTBMM ¢ HAWAGHHRIMM TPAHUYHBIMM 3HAYCHHAMH [APaMETPOB

peryaupoBaHus 1o Qopmyne (2.3.15) noabuparorca perymMpyeMsie ao6aBKH
HanpAxenus s tpanchopmaropa TMH B perxxmMax MaxCHMaIbHOM 1 MUHUMAIBHOM

Harpy3ox.

PesynbTars! BRIYUCACHUH ripuBoaaTca B Tabnuue n. 1.2,

Pacuer yposuet nanpskeHus Ha wumsax 10 kB n/ct 1.
Tabmu 11.1 2

Pexxum : |
3arpy3Ku E, A Urr | AU, E E P | L,
100% +2 -3,53 -4 + 10 +2x 1,5 + 7,47 #
| 20 % 0 - 0,7 -0,8 + 10 -5x1,5 + 1,0

| uanason Bcrpeutoro peryauposanus AE <=7,47-1,0=6,47%

AHAJIOrMYHO ONpPENCIUM IapaMeTpsl peryauposanusd Ha wuHax 10 xB ocransHbIX
noacTaHuHi. Pe3ynwsrarsl pacueToB nmpuseacHs! B Tabnuue m.1.1.

Hns Bcex muuuii 10 xB POC ycramosieHa uenecoobpaHOCTh CETEBOrO
pe3sepBHpoBaHusa. CXeMBl CETEBOro pPEe3epPBUPOBAHMSA TPUBOAATCS Ha pUC.. m.1.2 -
nl.8.

Ha pucyHkax Takke MOPHBEACHB MECTA YCTAHOBKM CEeKUMOHUPYIOLIHX
BLIKJIIOUATENENH U annapaToB BBOAA pPE3EPBa.

PacueTHbIEC HArpy3xku HOpMaNpbHOro pexkuMa ¢ yueroM bK B cerax 10 n 0.38 xB
MPUBCAATCA K paCUETHOM HArpy3Ke NMOCACaBapUHHOro peXXuMa NyreM YMHOMKEHHUS Ha

ko3¢ dument 0,7:
t.s.d - ﬂ.? 5.

B coorpeTcrBMM ¢ Harpy3kaMH HOCIEABApHHMHOr0 PEXHMa NPOM3BOJMTCSA pacyer
TIOTEPH HANpsDKEeHUsA A0 HauOosiee yaaneHHOW OT HIMH PE3SPBUPYIOIICH ITOACTaHIMHK

Touku orsetBnenma or Maructpanu (AU,,). Tonyuennme semwammm AU,
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npuBoasTCA B Tabmaite . 1.1.
Kau sugro m3 rabmmmpsr m.1.1 ycaoBwe (2.3.17) He BBINOAHAETCH TOJIBKO IS

norpeburencit xHHUK 6
olUns-0Us=138-05-133% 121%
Tpebyemas nobGaska HanpsmkeHus JHG0 yMEHBUIEHME MOTEPh HANPMKECHUA IO
(2.3.18):

E' =AU, -AU, -121=13,3-12,1=1,2%.

PaccMorpuM  BapuaHThl  obeCrieueHHMs  OTIUIOHEHUN — HanpmxeHUa U
nocjieapapuiHOM pexuMe ANg SNEKTPONPHEMHUKOB NHHMHM 6 B COOTBETCTBHM

nl.16.

[Hoacranuud 2 oxHOTpPaHChOPMATOPHAS C PE3CPBUPOBAHKEM 110 JTHHNMHK 35 KkB.

Ilpy 3TOM HOpMHUpPOBAHHAA HAJCKHOCTL olecneynBaeTcs npu  AJHHA
pacnpenRenuTenbHofl NTMHUY B COOTBETCTBMHM C "MeETOANYECKUMM YKA38HUAMH 110

YUETY HaleXHOCTH NPH NPOCKTHPOBAHHUH"

f =tu 2T 2 _33
KM
P a, 09
YyacTok aMHMH 6 OoT mOACTAaHUMHM 2 JMHONA 3,3 kM coctaBasercs (puc.n.l1.6) Aa

YHACTKOB:
8#-"’:-: "'fr-u "lu-u ’ ,ll-l ¢ (l-l ’ ‘IH \ {ri'tl-‘f

L 'o.’ L 0‘* L J o.l 2 a|‘ "0.: 4 0'[, " 0.’ ¢ of’ - "! “

u Bkmovaer TI1-16, 17, 18, 19, 20, 21, koTopbie MOKHO HE PE3ECPBUPOBATH, TAK KAK Y
HUX 9KBHBICHTHASA MPOXOIKHTENBHOCTD OTKIHOYCHUH

T=dr +kp Lyg »12¢0,9:35,25 1400 & ow I8 wao,

Takum oOpa3zoM, 1oy ycraHoBka B Touke 5 (puc, m.1.6) AOMONHMTEARHOrO
CEKLHOHHPYIOWIErO BLIKIIOMATEN MOXHO OYAET pe3epBHpOBAThH HA BCE NOTpeOUTEIM
JIMHUH 6, a TOALKO MPHUCOEAUHEHHBIE K Y4ACTKy JIHHMH OT TOYKH 5 a0 nynkra ABP

(Touka 13J).
I IpuBesieHHbIE 38TPATh] HA YCTAHOBKY CEKLMOHUPYIOLLETO arnapara

3, =K,,-P=2750-0,224 = 613,3 py6.
rne K — CTOMMOCTb CEKLMOHUPYIOLLEro nyHkra 2750py6.,

— OTUUCHACHMSA OT KanuranopnoxeHu#, npunumaemsie 0,224 (no

PVYH, 10,1974 r.).
Onpenensem 3aTparhl NPy YCTAHOBKE HPOJOALHO-EMKOCTHOW KOMMeHcauyu
(ITEK). Maxcumansto gonycruman nobaska no (2.3.19).

Foa 10,3 = 0,8 Lvuen ¢ Uba ~oUb. = 10,3 - 0,8:7,9 + 8 - 6,8:5,2
Tak Kak E, > EE , T0 ycranoska I1EK monycruma.

Ina Bmbopa xoHzeHcaropos onpenenaseM ToK uepe3 IIEK B Mecre yCTaHOBKM
(pe3epBHad repeMbIuKa) B r10CI¢aBapHHHOM pexUME
S, nep =920 KBA, cos@ = (.94,

a

ueee g~ =532A

Ilo puc. n.5.1 s HalACHHBIX Ju® onpenengeM n06asKy HanpsxcHus npHll

kongeHcarope KCIT - 0,66 - 40 B ¢aze
E, =3%
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Tak xak
E =5.2>Eﬂ=3%>EE=1.2%

g mAx
10 ycranoBka [TEK BosMoxna. Croumocts ycraHoBkH [1EK ¢ 1 xonaencaropom KCI1
- 0,66-40 B daze
K, = 1725 py®6.
3,=0,224 - 1723 = 385 pyb.
OnpenenuMm 3aTtpaThl npyu 3ameHe nposoga. Haubonee uenecoobpasna 3ameHa

nposoaa AC-35 Ha TroOJOBHOM Y4&CTKE pesepBHpyome#t nuHun. Onpeneimm
HeoOXOAUMYIO JUIHHY y4aCTKa Mpy 3aMeHe NPOoBOoa

E, 1.2
Ry W —— =3.6 xM
a(R,,-R,)P 107(0.85-0.65)-1100
rae R,,R, — aKTHUBHOE COMPOTHBICHHE | KM MPOBOAA COOTBETCTBEHHO, AC-
35, AC-50 (Tabn. n.5.5), Owm;
P — @KTHBHAs Harpyska rojIOBHOTO y4acTKa pe3epBHPYIOIICH THHUM,
KBT;
44 — npuuumaercs 107 (1.2.1.2).

Cronmocth 3amMeHBl 1 kM mposoza AC-35 na AC-50 nna nusua 10 kB na
KeNe300eTOHHBIX Onopax BO BTOpOM paione no ronoaeaHoctn cocrasur 1170
py6/kM. Oryucnenus ana nuHuit 10 kB npunumalorcs 0,175, 3ameHe nojuicuT
IPOBOZ HA JABYX YYACTKax cymMMapHot minHolt 2,8 + 3,4 = 6,2 km.

3arparpl 6a3 yueTa CHIKEHUA NOTEPh HNEKTPOIHEPTrHA:

3 =0,175-1170+6,2 = 1270 py6.

N3

YMEHbIIEHHE 3aTPaT Ha BO3MELIEHHE TTOTEPD JNIEKTPOIHEPTHH:
830 =00Cq Yy S*L a R
IpunuMaerca a=0,49; I] = 0,03 py6/xBru; € = 1900 uac.
Harpyska rojgosHOro y4MacTka JJMHUY pe3epBUPYIOLEeH MOACTARIMH B HOPMATLHOM

pPEXKUME § = 1200 kBA. Ymenbuienue CONPOTUBICHUS:
AR = (0,85-0,65) - 6,2 = 1,24 Om.
A3,_=10°-0,49 - 0,03 - 1900 - 1200* -1,24=33 py6.
3,=3,-3,=1237 py®6.
[IpuauMaercas BapuanT ycraHoBkd [IEK, npu KOTOpOM ¢ HaUMEHBIUMMH

[IPHBEACHHBIMHU 3aTparaMy ofecrneurBaOTCd HOpMUPOBAHHBIE YPOBHH HalPAXEHHA B
NoCAcaBapHHHOM pPeXXHUME,
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Hcxonpsie JauHbie ¥ Pe3yabTarkl pacaera o auHuaM 10kB POC

28

I

Tabmmra I1.1.1

AU, e | A
% %
14

cos@,, | O, Sy [ 008@, |AU, .0 A %l BUs | OU.
COS (D'" KB Ap Sﬂ COS @u % s % %
6 7 8 9 10 11 12 13
0.93 1610 | 0.93
0.96 0 1850 | 096 4.6 0.2 0.7 12
0.92 388 | 092
007 | © | 457 | oo7 | A0 | 07T | 24 | B2
022 | g | A | OB 5y g2 | 07 | 9
0.95 610 | 0.95
S {2 _
0.92 0 315 1 092 | 4, 1.9 2.3 6.4
0.95 0.95 ' ' 1
0.93 0.93
095 0 0.95 2.1 0.5 2.0 4
2240 | 0.92 0.97
0.9 0.95
0.95 0 0.95 2.6 0.3 0.3 9.3




550

0,76
0,87

0.81
0,91

225

200

500

0,84
0,91

150

0.78
0.88

250

0.83
0,94

100

[Ipopomkernwe Tabmama I1.1. 1

14\15
—

+7,9 3,92

29

1 12
0,5 1,5
2,1 3.4
196 | 18
0,1 0,1
0,2 1,8
14 1,4
0,1 0,1

IIprvedanue: B cronbue 13 B ckoGkax ykasaHk HoTepy HanPSKSHAS SO 3aMEHHI MPOBOJA 10 YCIOBUAM NOCICABAPHHHOIO PEXKHMa



— - par S _..T- i il

HaumeHOBAHME Cymectsyiompme CoopyxaeMHue HarmeRoBagHe Cymecryiomae Coopykaemzie

h— e S S S el oy, R —

JiuAwR aneKTponepeJaud IHogcranmm

110/35/10 xB
npeobnanaiomeit ne
CCIIBCKO-
XO03ARCTBECHHON

O nOC _8¢10 ~fC-80 Harpy3koi

35SA0xB ¢ T [

BA-35 B s HomMep noacrannes )

*l + IIOTCPH| DA —_—
0 IHOH/OTBMSS xB | 652

e S —

Puc. I1.1.1 IInaH-cxemMa cereimr 35 KB

30



31



amiaes sy il iy =i

{' O™
*E - i‘ :w *-I-P-f ,

”-

TR ¢

P

ehrsd—qn—mm-
?H%o-lsa-—t- sﬁh bl

m
| sinx

g

HE
Qe
L I

i

| -m'-I"FhB

e

Reft.i3 fosasme stene kot £ 5 apmonsen
v uatBupebwar poswman podon.

;
aand Ry ~oney o Udyeass 10nh HIL

32



Rlpumeucnass :
Sorolwee viomcrpnn . me0ig

&t

O N>
§ = ' e - 3 - 5l oy
'} : ¥ . . ' "-

“ - as “i“'linsl"“ 305 8 wopmanon o
b -3 - "
AoCeLOBOpaAm plennade
(e g codcosaasy 2 .
4 s palonm

33



-
"."' 4 :
- :
1 Ly ey T .
=, ]
" -
ol N
- =

(o 0D rodopcasnny 3 Uhsm Dad mloncssgnr §
{loas g fonge 4

Puo. 145 Toouemsenm covermn xnd 4 0 9 3 sopmomsmn
g rocieoSomdane poaumon pobotes

34



35



Pus N4.7 Foovenes omeme 0xd 7 o (I 6 copraimon
U nocmoSontulinom  pethunan  polonm

36



37



[IPHJIOXKEHHE 2

ITIpmep BBIGOpa MOMHOCTE ¥ MecT ycraHoBku bK u cpeacrs
ofecrieueHHss HOPMMHPOBAHHBIX YPOBHCH HANPSKEHHA Y
norpeburencit npu paspaborke TexHo-paboyero nNpoeKkTa AWHMIH
10 xB

Texuo-pabounit nmpoexT pazpabaThiBacTcsa NMpH HANMYHH CXEMbI PA3BHTHS JTHHUMN
10 kB POC.. Mcxonuble jaaHnsie [ng pacdera NPUBOJATCA H& CXEME NMMTAIOIIMX
aunnh (pue.n.2.1) B cxemax pacrpeaenurensHeX Junuid 10 kB (puc. n1.2.2+n.2.4.).

[Ipu paspaborke cxem POC onpegenensl cymmapunie MowHocTd BK 0,38 xB y
norpeburenel v 8 cerax kawaod noxacranuuy 10 xB. B Touke Il nauHuan I
npeaxycmorpena BK 10 kB momnoctsio 180 keap.

[To nanubiM cxembl POC  AE = 7,72 %, E, ox =87%

[TpousBoAHM.pacUeT JOMYCTHUMBIX NOTEPS HanpsxkeHus B nuuuM 0,38 kB, yposueit
HRMPSUKEHHST Yy JICKTPONPUeMHUKOB U BbiGop  pabouMx  OTBETB/ACHHH
norpeburensckux TpaHcopmaropos 10/0,38 kB. Pacuers! ceeaenst B Tabnuuy n.2.1.

TIT1

e’

B rabnuue n.2.1 naxomuM: AU, = 0,4 %, mo (2.4.3) onpenensem AU, :
AU =125-7,72-0,4=9,25.

Harpy3xka .TII-1 cmewannas. Ilo rtabamue n.5.14 Haxoaum kodd¢muUenTh!
HArPY3KH @ U 6.

MuuamansHpif yposeHs HanpmkeHuws: e =10, ¢=1,0;

MakcHMmanbhblM ypoBenb Hanpaxenus: a=0,95; ¢=0,65.

Hatinenusie 3naueuus "a" v "¢" 3aHOCUM B ¢1oa6Lm! 9 4 8.

Jing valinenusiX 3HaveHudl "q" onpesgenseM HanpskeHue Ha wpHax 10 xB no

(2.4.9).

MusumManbHeil YPOBEHE HANPHKSHHUS Y SMEKTPONPHEMHIKOB HabmoaaeTcs npy
E =E, o ~1V.25AE(l —a)=8,7- 1,25 - 7,72 (I-I) = 8,7 %,

MaKCUMAJIbHBIN YPOBEHD HAIIPAKECHUS - NTPH.
E, =87125-7,72-(1-0,95) = 8,22 %.

3aHOCHM NMONYYCHHBIC 3HA4eHHA B cronben 10.
B cronnuax 11 n 12 spyucnsiores 3Hayenwst aAlU, u 6AU,

Hns ompenenenna jgoGaeku TpaHcdopmaropa 10/0,38 xB B dopmyny (2.4.1)
noacrasiasercs AU, = 0 M AnA CTpOKM MaKCHMaIbHOIO YpPOBHS HANPHKCHHA Y

JNCKTPONPUEMHHKOB OTIPCACIACTCAH

Uy —E =E,, —aAU,-8AU, =822-038-2,6=5,24%.

[Ton6upaeM MakcHMabHO BO3MOXHYIO BETHMUHY E, , IpH KOTOPOH
Vy, <7.5%, E,=0%,
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TOrAA Vy o =5.24 %.
3HaueHHe E, — 3anocurca B 06e crpoxu A TI1 1, cronbua 13.

3Ha4YCHUE Vo msx — 38HOCHTCH B CTPOKY MAKCHMANbLHOIO YPOBHS,

cronber; 16. B crpoky MMHUMANBHOTO YPOBHA
cronOua 16. sanocutca V, = -7,5%.

JonyctuMeie noTepn HanpsokeHus B aMHuu 0,38 kB onpenensiorcs no Gopmyine .
(2.4.5) pna CTPOKH MUHBMAJILHOTO YPOBHSA HANPAXKEHHS Y 3JIEKTPONPUEMHUKOB:

AU, = Elﬂ-%:?.f:_‘l% =11.8%

3aHOCHM B CTPOKY MUHUMabHOro ypoBHs cronben 15 umgpy 11,8; B cTpoky

MaKCHManbHOro yposHs - 0.
Ananoruyno paccMorpeHHoit TII1 3amonHaoTCH CTPOKM BCeX OCTaIbHBIX TII B

tabmuue. I1.2.1.
B xauecTse O HOr0 U3 CPEACTB IMOBLIINCHUS HAACKHOCTH B Kakaol n3 nuuuil 10

KB npeAyCcMOTPEHO CceTepoe  pe3epBHpOBaHME. OTKIOHEHHUA  HANPAXCIIKA
MTOACUNTAHBI NIPHU PACHETHOM HArpy3ke CETEBOro pe3epBHUPOBAHUE, OIIPCUCHCHTION i

COOTBETCTBHM ¢ TTyHKTOM 1.13.

JABWI No 1

JIaHHbIE Pe3ePBMPYIOLUEH NOACTAHIUMK U3 CxeMbl paszsutTua POC:
$=3200xBA;, V. __=736% AE=75%
ITo (2.4.7) onpepenaeM KOYQPUIMEHT " 4 " B pEXUME CETEBOI0 PE3CPBHPOBAHUA.
_ 0.7-3200+0.7-949 =091

3200
[To (2.4.8) onpenensieM ypoBEHb HANPSIKESHUA HA IIMHAX pe3epBUpyIoLIei
ITOACTaHLUH:

E =736 -1,25-7,5(1-0,91)=6,52 %..

B nmocneapapuiinoM pexume Haubonee Hu3kui yposeHb HanpsKeHus Oynaer
Habar0aaThCa y SNeKTPONPUEMHHIKOB, nutaiommxces or TI1-1.
Ho Tabnuue n.2.1 vaxoaum ang TI1-1

AU =11,8%;, E =0%.,
M3 pacuyerHoit cxemsl AU = 5;5%.

[To (2.4.6) onpeaenseM  MHUHUMAJbHBIN  ypOBEHb  HANPAXKCHUS Y
anexrporpueMuukos TT1 I npu ceTesoM pe3epBUPOBAHHM:

V,=6,52+0-55—-0,7-4—0,7-11,8=—10,04 %.
Tax xax nua TI1 1 semoaamorca TpeGopanus (1.3)
- 10,04 % > (- 7,5 - 5) %,

TO OHU OYAYT BLINTOJHATHCA AnA ocTanbHKX TI1 vHuM .
B w2 nposepseM  MMHMMAQNBHBIM  ypOBEHP  HADPSOKCHMA Y

anexTponpuemMunkos 111 48.
JlaHukIe pe3epBUpPYIOMEH noCTalImK

S =2500xB:A; V. =8% AE=8%
[lo (2.4.7)
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_0.7-2500+472

=0.89;
2500

a

[To (2.4.8)
E =8-1,25-8(/-0.89)=6.9%

[To Tabnvme I1.2.1 pna TTT-48:
AU =119%; E =0%,

U3 PACUETHOW CXCMB!
AU _=171%.

[0 (2.4.6) ontpepenaeM YpOBEHH HAMMPAKEHHUSA Y IMEKTPoripueMHUKoB TI1 48:
V,=69+0—~71—-0,7-4~0,7-11,9=11,83 %.

Y BCeX MEKTPONPHEMHUKOB JUHKAKM 2 YPOBCHb HANPMKEHUA B MOC/caBapHiiHOM

PEKUME COOTBETCTBYST HOPMATHRAM.
Jnsg nuuumn 3 pesepBupylolias IIOACTAHUMA Ta XK€, 4TO M I AHHUU 2,

ciiegosareabHo, £, = 6,9%.

B nunuu 3 x HaubGonee yaaneHHoit ot WKMH pesepsupyrouielt LII1 Touke MarucTpany
npucoeauHeHa noacraHuua 21 co cmemaHHo# Harpysxol. [Iorepn HanpsakeHus Ao
HEE B 110CieaBapURHOM PexHuMe

AU _=11,7%.
ITo Tabmuue m.2.1 HaxonuMm
AU =12%, E =0%.
[lo (2.4.6) MHUHUMA&JIBHLIN YPOBEHb HAMPIKEHUS Y 3JCKTPONPHEMHHKOB ITOMH

NMOJACTAHLIMYU;
V,=69+0-11,7-0,7+4-0,7-12=-13 %,

T.€. YPOBEHb HAMPMHKEHUSA HHKE gonyctumoro V. =- 12,5 %.

B coorBercTeuM ¢ 11.1.16 nocmarpusaeM crioco0sr 06ecrieyeHus HOPMUPOBAHHKIX
YPOBHEHN HANPSHIKCHUA
a/ YMEHbIIAIOTCA AONYCTHMBIE noTepy HampsxeHus B auHuu 0,38 kB. U3 (2.4.5),

yto0bl onyquts V,=—12,5% MOXHO NONYCTHUTH
_69+0+125-11.7-74

¢ 0.7
IlpoBepsieM ypOBEHbL HANPAKCHHA Y IJIEKTPONPHEMHHKOB NOACTAHLMH 22 ¢
ABUraTenbHo# narpyskoit. [Toreps HampsaxeHus B muHUK 10 KB 10 3TOH noacTaHiuu

B FIOCACABAPUHHOM PEXKUME

AU = T%

AU, =118%.

[To Tabsamue n.2.3. Haxoamm
AU =6.73%, £,=0%.

[Io (2.4.6)
= =69—118—0,7-4-0,7-6,73=—12.4 %,

YTO COOTBETCTBYET HOPME.

AHANOTHYHO IIPOCMATPMBACM YPOBHHM HANPHKEHMS Y INCKTPONPHECMHKKOB
ocrampHuix TII. B tabnuue n.2.1 noxasausl yrouHeHHme AU, no ycaoBusM

nocieasapulinoro pexwma padors mmuy 10 xB.
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HPH/IOKEHHE 3

[MpubGop suiGopa MecT ycraHoBKH BK mpu paspaborke TexHo-
pabGouero mnpoexkra nuHu#t 0,38 xB npu Hanuuum TEXHO-
paGoyero npoekta Junud 10 kB

[To pannbim npoekta BJI 10 kB ycranosneno.:
a/ Ha paccmarpusacmMoM 111 gonycrumsie notepu HanpsHkexus B auHuax 0,38 kB

AU, =75 %,;
0/ cymmapuas motocth BK 0,38 kB nomxkHa cocrapinarn 100 xpap.
Y CTAHOBJIEHBI HATPY3KH HA BBOLAX K ITOTPEGHTENAM.
Onpepensem Mmecta ycranosku BK, npeaycMotrpennbix B npoekre BJI 10 kB, B
COOTBETCTBMM € 11.2.5.3 naxoaum rnorpedurene, y kotopeix BeirogHa ycraHoska bK.
JUig paccMaTpuBaeMoro Xo3jBopa 3TO TOYKH 3 M 4, B KOTOPHIX PAaclOIOXKEHE!

TPaKTOpHAs Macrepckas u kopmouex, I1o rabnuue n.5.13 waxomum.
JJIS1 TPAKTOPHOM MacTepekodt  1ipu S= 49 KBA, (x= 25 ksap,

T KOpMoLexd P S = 56,3 kBA, (k=25 knap,
B 06oux cayyasx bK ans BryrpenHell y¢TaHOBKMU.

[To Tabnuue 1.5.10 noabupaem-2 ycranosku tTiuna XKC-0,38-25-Y3 no 25
KBap.

[To ®opmynam (2.1.1), (2.1.2) nepecuuTbiBAEM HArpy3KM ¥ KO3(Q(pHIIMEHTHI
MOLUHOCTH € Y4EeTOM ycraHoBKi BK. Pe3yanTarst pacueros npuBeAcHbi HA pUc. 11.3. 1.
PaccuuThIBAIOTCH Harpy3ku Ha yuacrkax JuHWR (0,38 kB ¥ onpeaensercs Harpyska
noacranuun 10/0,38 kB.

Tax kax npoextoMm BJI 10 kB npenycmorpena yeradoska bK-0,38 kB cymmapuoi
momHocTbio 100 xBap, To HA noacraHimu ycradasaupaercss BK MOUIHOCTBIO HE
menee 50 xnap. ITo tabauue 1.5.10 sribupaem X-0.38-20Y1 u YKT-0,38-40V1 ann
HapyxHo#t ycraHosku. Harpyska nojacranumnu ¢ yueroM bK npusenexa s Tabnuie

3.1.
BoiOupacM ceueHdd NpoBOAOB HA yuacTkax JuHui. Pe3yabTarsl pacyeToB

npusonsTcs Ha puc. 11.3.1.
IIposepseM noTepyn HanpskeHus N0 Haubonee YAAIEHHOrO JIEKTPONPHEMHHKA,

Pesynbrathl pacyeToB mpuBodiaTed Ha puc. 11.3.1. Tak Kak B CooTBeTCTBHU € (2.5.4)
AU,=638%<U, -AU,=75-0,7=6,8%,

TO 3aMEHBI MNPOBOLOB IO YCAOBUIO O0EcrneyeHHs HOPMHUPOBAHHBIX YPOBHEH
HanpsxeHua He Tpebyercs.
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Tabnuma n.3.1

Hcxoansie naHHbie ¥ pe3ynbTaTh pacyera no auHusM 0,38 xB

gty

1

. | ITo npoexry BJl
S‘g _{»:Bi COS @, l 0 SSHKBA 0sPw | AU, 10
cOS 0
| S, xBA cos@, | xeap | S xBA @,, o 5 x4 | c0s @,
SukBA } COSQ_
r-—-——-——--—l—- el — I — e i |
" 1778 0,74 50 135,3 0.97 139 | 096
HHb! 67,1 0,81 58,0 0,99 58 0,96
 —— - i +
96.3 0,72 71 0 96
i 35,5 0.71 50 35.5 0.77 6,38
| i
78.7 0.72 78 7 072
12 9.4 0.75 9.4 0.75 3,3
’l -—u=~n=-=-—-—-J— r R
41.5 0,8 41.5 08
713 39.4 0,85 0 19,4 0,85 58
1 ] |
[IPHAOXEHHE 4

[Mpumep BuiGopa BK-0,,38 kB npu npoekTHpoBaHuii BHYTPEHHEro 31€KTPOCHAD-

KeHHa notpedurens.

Ang anexTpocHabxkeHus KopMouexa, NPOEKT Koroporo paspadoraH KuesCcknm
GuiHanoM YKpKoaxo3rnpoekra, Tpedyercs npeaycMoTpersb ONITHMAIbHYIO KOMIIEHCa-
LIMI0 PEaKTHBHON MOILHOCTH B CoOoTBeTCTBYH C 1.1.3 "Ykasauult (PTM) u yTOUHHUTH
PacCHCTHBIC HArpy3kH Ha BBOAC B KOPMOLIEX.

INEKTPOCHAOKEHHUE KOPMOLIEXA OCYLUECTBIIAETCA ABYMA KaGelbHBIMH BBOAAMM
ATIBb — 3x5 + 1x35 uepez asa pacnpenenurenbHbix nyHkTa. IIpenycMarpusaercs
BO3MOXHOCTh pe3epBUpoBanusa NHHUN 0,38 kB nyrell py4HOro NEpeKNOYeHUsA Ha
BBOAHOM lukady. Cxema snekTpocHabKeHHe HNEKTPONPHEMHHKOB IPUBOAUTCA Ha
puc. [1.4.1.

MakcuMansHas pacueTHaa Harpyska pacrnpenenenusn CII I

S,=92,4 kBA cos@,=0,75;

pacnpeanyHkra CI12:

S,;790,2kBA  cosg,,=0,75;

OntuMansuble MouHocTH bK-0,38 kB, ycraHaBnmsaeMmbIX y pacnpeANyHKTOB,
onpeneasoTcs no (2.5.1)

0..=0,7-90,2 - 0,16 = 41,7 ksap.
Tast kak mouHocTs bK-0,38 nipennituaer 9, 1 O, TO B COOTBETCTBHH ¢ 1. 1.5 K
Tabauie B.5.10 DPHHUMAIONCH KOMIVICKTHBIE OTKIHOYAEMBIE KOHIACHCATOPHBIC

b3

0, =0,7-5,, -smg,= 0,7 - 92,4 - 0,66 = 42,7 KBap.



ycTaHoBkM Tuna YKT-0,38-50Y0 puyrperHe#t ycTaHOBKH MONUIOCTHIO () SO KBap.

MakcuManbHan pacueTHan Harpyska ¢ yueroM bK-38 kB onpeacimeres no (2.1.1).
[Tpu aTom g =1

S = J(S-cosp) +(S-sin@-0,) =(924-0,75)" +(92,4-0,66-50)' =70,2 KBA
5, = (90,2.0,75) +(90,2.0,66 - 50)° = /67,65 +9,53 =68,4 KBA
31 °COS@,,  92.4.0.75

COS @, = S T = (.99
k} ‘
S ,-COS 00.2-
c05¢k2=-§i_s_.._.¢..’§-2-=nq_62._8(;_72=099
k2 *

KoHaencaTopHble YCTAHOBKM pasMEILAIONCs B LUTOBOH HEMOCPEACTBEHHO Y
pacnpeaenurenpHplx nyHxToB (puc. n.4.2). [ns nuranus KY wucnionesyiorcs
pesepsubie rpynnsl 1 CIT u 2 CI1 Brbop ycrasok npeuoxpaHurened U ceueHus
IMPOBOJAHHWKOB MPOM3BOAUTCA MO HOMUHATBHOMY TOKY KY.

Y
3..*! 'W%" = =76 A
0,38
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Ipuaoxcenue 5. Cnbac04HbIEe MAOAUULL U DUCVHKU.

Tabroma n.5.1
OCHOBHGLIE TEXHUYECKHE JAHHbIE
TpeXPasHLIX CANOBEIX TPEXOOMOTOYHEX TPAHCPOPMATOPOB MOIHOCTHIO
6300-40000 xBA, 110 xB
MTOCT 12965-67 /
" Hommmasuas I - Hﬁmeﬁ:ﬂe x@ow JaMBKaEAS p
CTAHN ;i ~— ——— — CaKTHBHOE
MODXHOCTS, Cog ¢ HalIpSOKCHHAH AKTHBHOE AU, PeaxTHBHOE AU, WHPUTHB;! oHMA
EBA . I | { " " |€ IPHBEACHHOE
BH CH HH BH KBgM
R, Om "
B 1 1 2 3 ] 4 [ 2
6300 | 115 l 38,5 11 18,60 J____I 358,13
10000 | 115 | 385 11 9,68 2184
16000 | 115 | 385 | 11 1 597 4,97 1409
25000 115 385 | 11 598 | 279 90,04
40000 115 35 | 11 - | - - 56,07

o6



Bl Ilepegens mxatos A IHTOB B MIKTOBOH

1 OHIP lixad seomHOH

2 HIO Hirrox ocseTATELHEIN

3 1CII Ilysxr cHnOBOE pachpeAcuTe/bLHLH
4 2CI1 TIyBxT cRnOBO# pacApeseNATeLHEHA
5 1KKY ¥Ycranopxa KOHAEBCATOPHAS

6 2 KKY YcraroBk2 KOHAEHCATOpHAS

Purc. I1.4.2 Poamemenne nagenc mxadoB M IIATOB B IMTOBO
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HIITP-2-400 1
OIIB-6 1
CT162 B/1 1
CII62 B/l 1
YKT-038-50¥3 1
YKT-038-50¥3 1



OCHOBHbLIE TEXHUYECKHE JAHHbIE

Tpex$azHeIX CHNOBHX IBYX00MOTOIHEI TparcPOpMATOPOR
MougHocThHO 2500-40000 xBA, 110 xB TOCT 12965-67 /

Ta0mma n.5.2

N — P

|

el

ki

N T HarpsokeHue KOpOoTKOro ﬂ ‘PeaktuBHOE
Cogeradre HanpsDKCHMIA AXTHBHO®
—J: — i — BAMBIKAHMA, 0 | copnorpmmenme, CONpPOTERICHHE,
pmeenerroe « BH IpHBEACHHOE K
| Axtesnoe U, | Peaxrieroe U, | R. On BH,
-—{I — ; — — — T:- i 1, Om
5 6 , 7 8
0,68 | 10.46 ‘) 42.6 | 806,4
.. [_ n | om | 104 ’k 15,4 ] 230,9
10000 0.6 i 105 73 | 139.4
16000 I - 0.53 L 10.5 4.0 87,04
25000 118 - 10,5 0,48 “ 10,5 2.3 85.6
— e} — —— — - — — — — —
32000 115 A 10.5 0.45 : 10.5 1.7 44,06
X _ | | — _ _ A
M i 1 | 4.6
- 0000 | us 106 | 0437 | 105 1.3 34,

58
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OCHOBHbIE TEXHUYECKUE JAHHbIE

T

TpascdopMaropos TpexPpasHEIX CHAOBRIX MACIMHBX TPAHCHOPMATOPOB
mompaocTeIo 1000 no 6300 xBA, no 35 xB TOCT 11920-73 /

Ta6mmia 1.5.3

Coderanye HanpsoDrkeari { Hanp:xerae kop E/ fioro AKTHREOS PeakTusHo€
—_ : SAMBbIRAHHAA, 7o — COUPOTHBIICHHE,
i CONpPOTHBIICHHAE,
i MOIOHOCTh, KBA | | MprBenerRoe k BH | IPHABEACHHOE K
BH HH . AKTHBHOE U, ‘ PeaxTuBHOE Up R+ OM BH,
L |‘ i T X7, Owm
{r T - — — 1 -
1 2 3 | 4 5 6 7
- — ? — — — !
i
1000 35 11.0 i 1,16 6.40 14,2 78.2
1600 35 11,0 1,03 6.41 7.89 49 09
—er— E—— k! . — U —
2500 35 11.0 ‘, 0,94 6,49 4 6 315
- _ N ,, _ | —
4030 35 11.0 ! 0,34 7.45 2.56 23.1
i} _ . B 1
6900 35 11,0 E 0,74 7.46 14,18

>S9

—t_
[pumeuanne; 1. TparcdopMaropbl H3roTasmaBaoTcs ¢ I1I6B+ 2x2, 5% u PITH 6x1,5% NpH uomﬂoc'm 1000-6300 KBap,
2. {na tpascopmMaropos 0e3 PIIH smsmee manpsokenue - 10,5 xB




Tabmmua n.5.4

OCHOBHBIE TEXHUIECKHUE JAHHBIE
TpeX(dasHbIX CWIOBBIX TPAHCPOPMATOPOB MOIHOCTHIO 25-630 kBA
a0 35 xB sxmouyurensno //OCT 12022-66/

o Hanpsokenue PeaxTHBHOE |
O4€TaHHe KOPOTKOTO AKTHBHOE COMPOTHBJIEN
HomuHansHas HanpAKeHHA ' 3aMbIKaHud, % lcoré;l){?;;nan ue,
MOLHOCTb, > |TIPHBEACHHOE
«BA I AKTHBHAA Pearrupy | TPHBEACH .
BH BH |cocrasasio Hoe kK BH
ames U, | ¥ | Ry,om | B
N S ....._......qﬂ — : X7, OM .
| 2 3 ! 4 5 J 6 7
25 1 l 0,4 2,40 3,81 95,8 | 152,2
40 10 0.4 2,20 3,93 35 98,1
RO U SRS 2 Jo SN SN 1o
63 10 04 | 213 | 396 37 63,7
100 10 0.4 1,89 4,01 19,7 40,45
35 ’ 1,89 6,21 242 758.8
| 160 10 ) 4‘**”“ 1,66 4,19 10,4 25,9
35 ‘ i 1,66 6,28 127 481,5
250 10 0.4 1,48 4,25 5,92 16,99
35 | 7 | 148 | 623 | 725 | 3101.
10 1,38 4,23 3,44 10,71
400 35 | % | 138 | 635 | 422 1944 |
10 1,21 1,83 6,89
630 | 35 | 9% 1 1y ' 5*36_____} 23.5 , 1230 |

[Tpumeuanue: 1. Tpanchopmaropnt 25 n 40 KBA BHINONHAIOTCA C NEPEKIIOYESHNEM
6e3 Bo3Gyxmenus /T1BB/, 63 xBA ¢ IIBb u PIIH npu 6 u 10 xB,
ocranpHbie TpaHchopmarops: ¢ [IbB u perynuposanuem 1oy Harpyskoit
/PTTH/ IIbB +2x2,5%
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Tabmuma 1.5.5

AXTHBHEE CONMPOTHBICHAES IPOBOJOB W3 AMOMHHNA H €ro cniasos Om/kM npu remaeparype + 20°C

AKTHBHOE :

Mapka o - Mapka AKTHBHOC i Mapka ' AXTHBHOE Mapka AKTHBHOE
NPpUBOLs TP Iem MMPOBOAA CONPOTHABIICHAC pPOBOAA F COUpOTHBIICHHES a IPOBOAA CONIPOTUBIICHHAE
2 | 3 4 | - b | 6 7 8
A-16 1,9811,8 AO-10 3,12/2,695 | AH-16 ]t 1,91 Ax-16 2,07
A-25 | 128/1,14 | AO-16 3,061,772 | AH-25 | 1,29 | Ax-25 1,33
A35 | 0,92/0,83 AC-25 1,38/1,146 i AH35 | 0,884 | AR-35 ][ 0,960
A-50 | 0,64]13,876 AC35 |  0,85/0,773 AH-50 | 0614 |  Ax-50 0,665
A-70 | 0,46/0,413 AC-50 0.65/0593 | AH-70 | 0,439 | A&-70 0,475
A95 | 0,34/0,308 AC-70 0,46/042 | AH-95 | 0,326 | Ax95 0,353
A-120 | 0,27/0,246 AC-95 0,33/0,299 AH-120 | 0,260 Ax-120 0283 |
A-130 | 021/0,194 | AC-120 0,27/0,245 AH-150 | 0,206 Ax-150 0,223
ig-}go i 02100,195 AH-185 0,167 Ax-185 0,181
83 0,17/0,154 AH-240 0,128 Ax-240 0,139
AC0-240 0,13/0,118 | = =
AC0-300 | 0.108 AH-300 0,103 Ax-300 0,111

Hpme:laﬂne: Ca-nﬁormem IpoBOAOB MapoK A m AC B YHCIHTENE coomercmym TOCT 839-59, B suamenarene F'OCT 839-74.

ol



Tabmana n.5.6

AKTHBHBIC H BHYTPEHHME HHIYKTHBHLIE CONPOTHBICHUS CTAILEMX OJHOIIPOBOIOYHLIX npopooB Om/xM mipa Temueparype 20 °C /T'OCT

8053-56/
| ~ TICO-3 [ TICO-3,5 ] [CO-4 [1CO-5
_"T'_""'_ | J .
Tor.A aKTHBHOE myx'emnﬂof AKTHBHOC HHAVKTHBHOH aKTHBHOES HHAYKTHBHOC | aKTUBHOE HHIYKTHBHOE
1 l 2 r3™ 4 | 6 [ 6 7 8 | 9 |
1 20,3 33 15.4 32 T 31 _. 7.6 3,0
- 2 | 213 47 | 165 4,2 12,7 3,8 85 | 3,5 ,
I 1229 | 64 17,9 5,5 141 | 48 { 97 | 43
4 251 30 | 196 7,0 155 | 6,2 11,1 | 52
5 | 268 9,1 21,2 8.2 170 | 79 12,5 6,8
6 | 275 9,7 223 | 88 18,2 % 80 | 137 66
T | 276 9.8 276 | 9,0 18,7 82 14,5 6,9
n 8 274 9.8 | 226 9.0 | 188 ! 8.3 150 | 7.1
' 9 27,1 9,7 22,3 8,9 18,7 8,3 15,2 7.1
10 26,8 95 | 220 8,8 i 18,5 82 | 153 | 7.1
13 250 | 85 205 | 80 172 | 76 14,7 7,0
26 - - - - 1505 | 6,5 34 | 66
30 I - 1_ -1 i 03 | 6l 12,8 6,4 |
35 - - - | - - - 12,3 6,3
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Tabmmia 1n1.5.7

AKTHBHBIC H BHYTPECHHHC MEAYKTHBHBIC COMMPOTHBNCHES CTAILHBIX
MHOI'OIPOBONOYHBIX NMPoBoaoB OM/kM mpu reMmueparype 20 °C /T'OCT 5800-51 ¢ m3menenmem 1964 r./

———

~ TIBC-35

T1BC-35 I1BC-35 [BC-50 [IBC-70 |  IIBCY5
Mapxa MC-35 | TIC-3563 [IC-35-51 | I1C-50 I1C-70 l nc9s |
BOXaA
el RN A J( RU( X ARIX|ARIX
T 3 | 3 1 4 i | 10 | 1 12 |
1 525 | 054 | 3,96 0_3§_ 3 66 | 9,33 2,75 023 | 1,70 | 016 | 155 | 0,08
1,5 526 | 055 | 396 | 037 | 366 | 034 | 275 | 023 | 1,70 {016 | 1,55 [ 008
2 527 ] 055 [ 39 | 038 | 366 | 035 | 275 0,24 1,70 | 0,17 | 155 | 0,08
3 528 | 056 | 397 | 039 i:_s 67 0,36 2,75 1 025 JL 1,70 _ | 0,17_| 1,55 | 0,08
4 153 | 059 [ 39 [ 040 | 369 037 [ 275 025 | 1,70 | 0418 | 155 | 0,08
5 | 532 | 063 | 400 | 044 | 370 | 040 | 275 | 026 | 170 | 018 | 1,55 | 0,08
6 535 | 067 | 402 | 046 | 371 042 | 275 | 027 | 1,70 | 0,19 l 1,55 | 0,08
7 537 | 0,70 404 | 049 | 373 | 045 2,75 0,27 1,70 0,19 | 1,55 | 0,08
8 | 540 | 077 | 406 | 053 | 3,75 048 | 278 | 028 | 1,70 | 020 | 1,55 | 0,08
9 | 545 | 084 | 408 | 057 | 377 | 051 | 277 029 | 1,70 | 020 I 1,55 | 0,08
10 |55 [ 093 | 410 0,62 380 | 055 | 3,78 0,30 1,70 | 021 | 1,55 0,08
15 | 597 | 133 | 440 | 086 | 402 | 075 | 280 | 035 1,70 17023 17155 | 0,08
20 | 670 | 1,63 | 480 | 116 | 440 1,00 | 2 0,42 1,72 | 025 | 1,55 | 0,09 |
25 | 697 | 191 [ 520 | 145 | a8 | 132 | 295 049 | 1,74 | 027 [ 15 | 009 |
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[Ipomosikeune TabmaI 11.5.7

64

1 2 [ 3 4 5 1 6 7 8 9 1 1w T 1 ] 12 T 13
30 710 | 201 | 550 | 166 | 521 1,56 3,10 059 | 1,77 [ 030 | 156 | 0,09
35 | 7,10 206 | 560 | 1,73 | 536 1,64 3,25 0,69 1,79 ‘ 033 | 1,56 | 0,09
|40 702 | 2,09 565 | 1,78 [ 535 1,69 3,40 0,80 1,83 037 | 157 | 0,10
45 | 692 2,08 563 | 1,80 [ 5,30 1,71 3,52 0,91 1,8 [ o041 | 157 | o011
50 6,85 207 | 560 | 1,80 | 523 1,72 | 361 1,00 | 193 | 045 1,53 | 0,11
60 | 670 | 200 | 545 [ 1,77 | 513 | 1,70 |  3.69 1,10 2,37 0,55 | 158 [ 0,13
70 6,60 1,90 530 | 1,70 | 5,00 164 | 373 | 1,14 l 221 | 0,65 161 | 0,15
80 650 | 1,79 520 | 1,68 | 48 | 157 3,70 1,15 227 | 070 | 1,63 | 0,17
9 | 6,40 1,73 505 | 1,55 | 478 1.50 3,68 1,14 2,29 0,2 | 1,67 | 0,20
100 | 6,32 1,67 505 | 148 | 471 | 143 1 365 | 1,13 | 233 | 073 1,71 | 0,33
125 ] - - 485 | 136 [ 4,60 1,29 | 358 104 | 233 | 073 [ 1,83 | 031
150 | - - ’ 470 | 134 [ 447 127 | 350 | 09 2,28 0,73 1,87 | 034
178 | - - -] - - - 3,45 I 0,94 223 | 0,71 1,89 [ 035
200 - - - 1 - 1T -1 - - - _L 2,19 [ 069 | 188 | 036 |




HNeayxTHBHEIE CONPOTHBICHAS BO3AYIIHbIX JIEMH eKTponepenada, Om/xm

Tabmma n.5.8

65

6-10 xB 335 KB cempckue BJ1 35 xB 110 kB
L | I «IHEProCeTbOpOEKTa» .

llposon | 380/220B Keneso- XKenezo- | [MHepeso [ AenesobeTon Hepeso XKenezoberon

H ACPEBO OeToH AICPCBAH. 6eron «II» ILlens |OBe Hemt «ID»

S | 1o 1 | | Ilem» | nime uenw

i 2 3 4 5 6 | 7 8 9 10

A-16 0,36 - |- - - - i - - r -
A-25 0,35 0,39 | 038 - - - - B - |- A
A35 034 0,38 0,37 0,43 0.39 - - - - |- ]

A0, 033 037 | 036 0,43 0,38 - - 1 - - - -
A-70 0,33 0,36 0,35 0,41 0,37 - 0,41 | - N i
A9 031 | 035 | 034 | 040 | 036 | 042 | 040 | - : - ]
A-120 0,30 0,34 - - - 0,41 0,39 - e -
AC-16 | - 040 | 039 | - - - - - - - T
AC-25 - 0,39 0,38 - | 040 - - - - - | -
AC-35 - 037 | 037 042 | 0739 - - - _ i A

| _AC-50 | - 0,36 035 | 041 | 0,38 043 | - . _ : ]
AC-70 - - - 0,40 0,37 0,42 0,40 - 044 | - -

- AC-96 - - - - - | 041 0,39 | 041 0,43 - -
AC-120 - - - - - 1 041 " 039 | 041 0,42 0,42 0,42




Mponosmkenue Tabmmp: 1.5.8

1 12|
0,41 0,41
0,40 0,40’—4,

0,40

0,39

66

1 2 | 3 4 5 6 7 8 o T 10 ]
AC-150 - - - - - 0,40 0,36 040 ; 042
AC-185) - | - - - - I - - 0,41
ACO-

240 _..-._ ) ) — ] ) -_... ] - ]
ACO-

300 N I I _ I R
Nnc-25 | 0,36 0,40 0,39 - - - - - )
Co-5 | 036 [ 041 040 [ - - - i ] i




Conpotusnenue kabenelt nanpmxenuem 6-20 xB, OM/kM

Tabmma 11.5.9

T ]
CeueHHe X1, MM
’

AKTHBHOE , HHayKTHBHOE .
AIOMUHUH Me/lb 6 xB 10 xB 20 kB
1 3 3 4 5 6 |
10 3,1 1,840 0,11 0,12
16 1,94 LIS { 0,10 1 0,11
25 _ 1,34 0,74 0,09 0,10
33 0,52 009 | 0,10
50 0,37 0,08 0,09
70 0,26 033 | 0,09 0,12
- 95 0,19 0,08 | 0,08 4 011
120 0,15 0,08 0,08 | 0,11
i 150 0,12 0,07 0,08 0,10
185 0,27 | 0,10 0,07 0,08 0,10
240 0,13 0,08 0,07 0,08 0,10 |
300 ‘ 0,11 | 0,07 0,07 0,07 -

B7



TabmpmaI1.5.10

OCHOBHBLIC TEXHUKO-3KOHOMWYECKHE M10Ka3aTe/IR KOMIDICKTHRX KOHAEHCAaTOPHBIX YyCTaHOBOK 0,38 xBB

R —

Homumans TPac ]
© . %9 Hommpansna [ lapameTp LT | t;m! Tpemedan
Tunmycramosk® | 1OCT,OCT, TY s MOINHOCTh, | McIomiense | peryaup. |ycTaHOBKH,
! HanpoOKCHHE, CTOHMOCT He
B KBap bK pyo
| | L . ) . b
1 B 2 - 3 | 4 I s [ 6 7 | 8 9
A. OCBOCHEBIC NPOMSBONCTBEHHOE | | _ l _ ] |
VK-0,38-75Y3 TY16.527.199-74 038 | 75 BHYTPCHHCH - J'- 571 638
_ — | YCTAPOBKH | _
[ VK03854Y3 | 191652735171 | 038 _}_ 54 N - 304 340 |
VK-0,38-72Y3 - 1 038 72 « - !_ 06 | 464 |
i VK-0,38-108Y3 _ -~ 038 { 108 « T - 561 627 |
YVKIIOD ~108- ) ! 1 T —
(DH-0,38-108 TY16.530.213-77 038 | 108 | BAPDECE| 500 | 1677
| 36¥3 L o ] o IR b o HES CETH - = 1
VKT-0.38-108Y3 0,38 138 « | TOK 930 1640
= \ —_— et — N - _.L__] “:Eﬁm - —
YK].[I—O 38-_ 100—50Y3 TY16.530.209-77 0-8 r “ HanpmRe| 880 984 !
— N — - N | He ceTH — ]
|
YKBH—O 38-150‘&’3 TV16.530.211-77 038 | 150 ‘ « TOK | 908 1012
— -—d | - — Harpys3 - N — —
~ VKT-0,38-150Y3 _TY 16.527.169-74 0.38 150 R I A T 1207 |
___B. INomnexamse ocsoeHmo g0 1980 rona | _ L _ I S ! ] )
VKT-0,38-25Y3 [ 038 | 25 BEYIpESHCR | TOK | i
T o 1 | 77 | YCTaHOBKEM | Harpyskw |

68




[Ipopomxerme Tabmamt 11.5.10

- 11T 2 3 [ a4 T 5 l 6 [ 7 { 8 9
VKT-0,38-50Y3 0,38 50 BHYIPCHHCH | TOK
i . _ _ t | ycramomim |marpysi| N B
VKT-0,38-20V1 i 0,88 20 i Hapysiaoh TOK ] ]
* L | _YCTaHOBKH _ | HATPY3KH N SR
VKT-0,3840Y1 + 0,38 40 - | -
VKT-0,38-80V1 1 038 80 IS S - - 1

69



Tabmuga I1.5.11

OcHOBHEIE TEXHHKO-IKOHOMHIECKHE NOKA3aTe/d KOMILUICKTHBIX KOHACBCATOPHEIX yeranorok 6-10 xB

- o HomusansHoe | HoMAHRAIbEA i Iapamerp | Llesa Pac Monve-
TH YCTaHORKH ['OCT, OCT, TY HaMpOKCHHE, | 1 MOIHOCTh, | Hcnommenwe | perymap. |ycrasosm CTOMMOCTE qpame
N R kB | xmap ) | BK | wm,py6 | CTOMMOCT® | SaMMC
1 'I' 2 3 4 | 5 6 7 8
A. OCBOEHHEIEC IPOH3BOACTBOM . - _ o o _ T
YKC-10,5-75¥1 __TY16530.168-74 | 105 | 75 _cTontoBas - 340 2202 |
l YKC-105-90¥1 | Co L 10,5 F 90 D - 415 | 2289
—VKC-105-170Y1 | 105 180 | ™ T - 615 | 2510 |
VK-10,5-400V 1 TV16.530.206-77 10.5 400 Hapysiaion : 1706 3147
i _ L L . _YCTRHOBKH _ ‘_
T ** saymperaeh | | e |
VK-10,5-3004(JD) Y 3 TY16.530.207-77 10,5 300 i 1445 2945
I . . _ _ _ _ _LCTBHOBKH ] _ . _ 1
VKC-6.3-75Y1 TY16.630.168-74 63 | 75 HapyKHOH i 325 2185
| . L . . . _ C'I‘HHOBKH__ _
_YKC-6,3-180Y1 - b 63 180 cTonboBasd N 595 i 2488 !
YKM-6,3-400Y 1 TY16.530.206-77 6.3 400 HApyRHOH i 1714 3166
— — . - —— —— _IET&HGBKH 14 — . - - SR
VK-6,3-300(JT) Y3 TV16.530.207-77 6,3 300 SHYTPCHHCH - 1445 2935
SRttt A A I | ycranosxs | It e

10



AookeHHe Tabmupl 11.5.11

1 | 2 3 [ 4 5 T "6 _T1718] =
b. [lomnexampue ocsoermo a0 1980 roxa _ ]
YKT-6,3-(10,5)-225Y1 6,3(10,5) 225 mp”";';‘;‘ﬁ‘ TOK HArPY3IH
YKT-6,3<10,5)-450Y 1 6,3(10,5) | 450 | YOS .
YKT-6,3(10,5)-675VY1 6,3(10,5) 675 . -~ eKH
yKT‘6,3‘(10,5)'900YI 6}3(]0,5) 900 « et
'YKT-6,3(10,5)-1350Y1 6,3(10,5) 1350 . e
B. KoraeHcaropst 1)1 TpOAOIbHO-EMKOCTHOM KOMIICHCAIMA o } - j

' Hap Y)KHOM EMKOCTD 92

KCT1-0,66-40Y 1 | TV18.527.204-74 0,66 40 yCTanoBKi . 168 D
KCII-1,05-75Y1 TY18.527.227-75 1,05 735 - - | 222 , 216 MKD
LKCHK-I,OS-IZOYI | TY16.52'228-75 1,05 120 - - ;288 1 T 346 Mxd
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Tabmuua [1.5.12

OcHOBaHA TEXHHYECKHE AAHHLIC H IKOHOMHYECKME IOKA3ATENH JTHHEHHBIX
peryiupoBOYHLIX aBTOTPAHCHOPMATOPOB

A

EE— | e

Tun HoMuHanpHoe r CTOHMOCTD Mﬂ“ﬂ’l’m B ThIC. pYO0.

PacueTH. BMeECTE C

apToTpaHcopmaropa |  Hanpmkenue, kB | asrorpancdopmMaropa ycTanon
11 2 1 3 1 4

JITM-400/10 10 , 25
JITM-630/10 10 1.3 35
JITM-1600/10 10 g 18,0

[TprMeyanne: CTOMMOCTHBIC NMOKA3ATENH NPUBEACHBI B COOTBETCTBUU ¢ PYM-5,1972

I

Tabnuua I1.5.13

Pexomerayemsie bK-0,38 kB 11 HEKOTOPBIX CENbCKOX03SHCTBEHHBIX NOTpEOHTENEH
No MakcumanbHaa | PekomMeHayemast choélf(wﬂ 1e
l'I- HaumeHopaHHE NOMEMIECHNNA Harpyska Ha MOLLHOCTh BK
IT hit|
BBOJE ,KBA KBap.
S CTAHOBKH
] -2 - 3 + 4 S
] KopoBHHK ____60-118 | 25
| 119-177 50 BHYTPEHHEE
2 CBHHAPHHUK 60-118 25
I S ; 119-177 50 HapYXKHOE
3 Kopmouex 48-93 25 BHyTpeHHEE
' | 96-143 | so | oV
M 1o 00CAYKHBAHHIO | 47-94 | 25
4 AcTCPLRAl TIH ODLIyHHBARK 95-141 50 Buyrpennee
CENBCKOXO3IMCTBEHHON TEXHUKH 142212 75

12




Hponomxenue Tabmam 11.5.13

.

-

1 | 2 3 4 ‘ 5 |
| 35-69 25 |
3 [JleconuNBHBIA LEX O MUAOPAMOH | 70-103 50 HRPYXHOE
L - . | i | _
[TnoTHUUKAESA, CTONAPHBIH LiEX, 47-93 25
6 KY3HHLA 94-142 50 BHYTpEHHEE
42-84 25
7 J7. CBApOMHan 85.126 | 50 BHYTpPCHHEE
1 — - —
8 KoHcepBHbIH Lex 15156-110693 gg BHYTPEHHEE
9 MenbHula, Macnobolika 1863 6'_126 459 l gg ‘Bny'rpennee
[ L 50-99 25
10 I 3epHOXpAHHIHILE 100-149 50 BHYTPEHHEE
| 88-175 25 | ]
11 3epHOTOK, 3€PHOCYLIIMJIKA 176-263 50 | 1apyXI110¢
B 00— 25
12 XMEIECYLIHIKA 108-163 50 HOPYACHON
I ' * TIyHKT NPHIOTOBICHUA 95-189 | 25 ‘
13 TpABAHON MyKa | 190-283 s | Mpywiess
66-132 25
14 KorenpHas 133-196 50 BHYTPEHHEE
o B 83.165 | 25
166-249 50 .
250-331 75 Hwﬂgw |
| - 332-414 100
15 OpocHTeIbHAR YCTAHOBKA 415-499 15 ' 3aKPBITON
500-579 150 | MacOCKOR
580-663 175 YTpeHHEe)
664-834 200 | )
16 11Ikona ;;g:gg; 25% BHYTPEHHEE
B N——
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Tabnuia I1.5.14

Bemrmina koo drnmenTos "a" 1 "b, COOTBETCTBYIOMHX MAKCHMAIBHOMY H
MHHMMAJIbHOMY YPOBHAM HAMPOKEHHS Y JJIEKTPONPUEMHEMKOB , IS
CeNbCKOXO03ANCTBEHHBIX NoAcTanLuit 35-110 kB co cmemanHolt Harpy3Kkoif

Benuunua KoadduLueHr H KU
AU Y poseiis . | l;p‘EcEZ:BoncmeH
o ¢ HaIpAKEHUA CMELIaHHON okt
0 y norpeburenei
Or 1o a L b a b
1 2__J 3 4 [ S 6 7
.5 0 MUHUMANLHLIN 1,0 1,0 0,75 1,0
_____ MBKCHMAJIbHBIHA 0,2 _ 0,1 0,2 |0,15
MHHHMAJSHBIN 1,0 10 1 0,5 | 1,0
0 +1,25 MAKCHMAaAbHBIH 0,45 ‘ 0,1 | 0,75 0,15
+1,25| + 4,00 MUHAM&TbHBIH 1,0 1,0 0,5 1,0
| - MaKCHMaJIbHbIi 0,6 0,15 09 10,2
MHHHMAaJbHbIH 1,0 1,0 0,5 1,0
A0 00 makcumansha 06 015! 10 |03
+5 6.0 MunuManbHeIf 1,0 1,0 0,5 J 1,0 l
’ MaKCHMAaJIbHBI A 0,8 0,4 | 1 0,3 |
| MuHuManpHeli 1,0 1,0 0,5 1,0
+6,60 | +10,0 MaKCUMAJIbHBIH 0,95 0,65 1,0 0,3
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Tabmuna [1.5.15

Benvunna koagpouimentoB "a” 1 "b", cOOTBETCTBYIOMMX
MakciMaNbHOMY H MUHUMANBHOMY YPOBHSIM HANPSHKCHAA Y ICKTPOIPHEMHHUKOB,
JUIS CENbCKOXO3sicTBEeHHbIX noacraHumid 35-110 kB ¢ npeobnagaromet
NPOH3BOACTBEHHON Harpy3koii /6onee 75 % /

15

Bem:mua | YpOBEHDb HATPAKEHHS K03¢¢HHH3HTBI] [IpY HarpysKe
- | Y YICKIPOUPNOMENEOR | cmemrannoft |  npomssoscTBEHHOM
OT a0 _ a b | a b
1 2 3 4 5 | 6 7
N 19 MHUHUMATLHEIHR 1,0 0,81 | 1,0 1,0
’ MaKCHMaJIbHBIH 04 | 0,13 | 010 | 0,13
Y +0.6 MHHHUMAaNbHBIL. 0.2 1,0 1,01 1,0
’ ’ MaKCHMAaIbHbIH 0,14 0,13 0,10 0,13
MHUHUMANBHBIN 0,2 1,0 1,0 |,0
___i 0’6_ v 178 MaxCHMAanbHBIH 0,2 0,14 | 0,10 0,13
MHHHUMaNbHbINR 0,2 1,0 1,0 1,0
YL +20 waommnnit | 02 | 014 | 0,10 0,13
MUHUMaNbHBIN 0,3 1,0 1,10 1,0
+2,6 v 4’33 [_ Makcumanbubit | 0,72 | 039 | 0,10 | 0,13
MUWHHMAaILHBIH 0,2 1,0 1,0 1,0
t425 1 *AS | vakenmamsmmii | 072 | 039 | 0,64 0,64
MHHUMAaNbHBIN 0,2 1,0 1,0 1,0
t40 | t6,5 MaKCHMabHbIH I 0,72 0,39 1,0 1,0
MHUHHUMATbHBbIA 0,2 1,0 1,0 1,0
+ 6, Genee | MaxcuMasbHbil 1,0 0,8 1,0 1,0
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COOTHOINCHHSA s Py HOJIE pacxoa deKTPOIHEPr1u

Ha TENJIOBbIE MPOLIECCHI CENBCKOXO3SHCTBEHHOrO MPON3BOACTBA )
1- go 10%, 2 — ot 10% no 20%, 3 ~ ot 20% mo 40%
3, — noTpebaeHHe 3MEKTPOIHEPrUM CENbCKOXO3ANCTBEHHbIM POH3BOACTEOM
B 1980 r Ge3 KpynHHIX TEANOPATHBHBIX CHCTEM,
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p 1980 r 6e3 KpynHBIX TCAUOPATUBABIX CUCTEM,
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