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CnpaBka ri1aBHOIo HH:KeHepPa MPOoeKTa

B HacrosimieM mpoekTe BCE TEXHUYECKUE PEIICHUS [0 COOPYKEHUSIM,
KOHCTPYKIIUSIM, 000OPYIOBAHHUIO U TEXHOJOTUYECKON YaCTH MPUHATHI U pa3pabOTaHbI B
MIOJIHOM COOTBETCTBUHU C I'PAIOCTPOUTEIBHBIM TUIAHOM 3€MEJIBHOTO YYacTKa, 3aJaHUEM
Ha MPOEKTUPOBAHKE, TEXHUYECKUMH PETJaMEHTaMH, B TOM YHCJIE YCTaHABIMBAIOIIUMU
TpeOOBaHUsI MO OOECHEYEeHUI0 O€30MacHON 3KCIUTyaTalud 3[0aHUM, CTPOEHUH,
COOPYKE€HHUI MU O€30MaCHOIrO HKCIOJb30BaHUSA IMPUIIETAIOMIMX K HUM TEPPUTOPUM, C
COOJIIOICHUEM TEXHUUYECKUX YCJIOBHM M C JEHCTBYIOIIMMM HA JIaTy BBITYyCKa IPOEKTa
HOpPMaMH | MpaBHJIaMH, BKJIFOYAsl MPaBHJia MOKApHON 0€30MacHOCTH

[Tpu coOnropeHUH TpaBUI TEXHUUYECKOM SKCIUTyaTallid, a TaKke TpeOOBaHUU
TEXHUKU O€30MacHOCTH M TOXKApHOW Oe30MacHOCTH, AKCIUTyaTalusi COOPY>KEHHUH IO

JAHHOMY IMIPOEKTY Oe30IacHa.

['maBHBII HEKEHEDP TPOEKTA oA/ A.B. T'yces
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1. OcHoBaHus 1J1s1 pa3padoTKH NMPOEKTHOMN JOKYMEHTALIMH

Hacrosimuii pasgen BBINOJIHEH HAa OCHOBAaHMM TEXHMYECKOrO 3aJaHusl Ha
BBITIOJIHEHHUE MPOEKTHO-U3BICKATENbCKUX paboT mo Oo0bektam Xonmckas BOIC,
Uepnosipckas BOC wu  Crapunkas BO3C Ha Tteppuropun  UepHOSIpCKOTO
MYHULMIAIBHOTO paiioHa AcCTpaxaHCKOW 001acTH, 3aJaHHs Ha NPOECKTUPOBAHHUE HA
pazpabotky mpoekta «Xonamckas BOC. BerpoBas anekTpuueckas —CTaHIIMS,

BHYTPHUILIOIIAI0OYHBIC ABTOMOOMILHBIC A0pOrmm».
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2. OcHOBHBIE MOJIOKEHUSA no BBITIOJTHEHUIO P3A Ha

MHUKPOINPOLECCOPHOH TEXHUKE

B pamkax ctpoutensctBa Xonmckor BOC npenycmarpuBaeTcsi yCTaHOBKA
PIT 35 kB B cocraBe Monyns Ynpasnenust (MY) Xonmckoit BOC nnst tpansuTta B
ceTh MougHocTH oT BOY. Ilepenaua momuocTn ot Xonmckoit BOC wepes T1C 220

kB npoekTtupyeTcst ApyruM TUTYIIOM MPOEKTA.

B cooTBeTcTBMM C TEXHHYECKMM 3aJlaHUEM Ha IPOCKTUPOBAHUE
npeaycmarpuBaercs BOC ycraHoBieHHOM MomHOCThIO 88,2 MBT.

Ha BOC npenycmarpusaetcs 21 BOY tuma V126-4.0/4.2 MW (xommnanHwus
Vestas) ¢ ycranoBieHHoU MomHOCThI0O 4,2 MBT. KomiiektHo ¢ kaxaoin BDY
MOCTABJISOTCSL:

- 3JICKTPUYECKHUN TEHEPATOP C HOMUHATIBHOW MOIIHOCTEIO 4,45 MBT;

- MpeoOpa3oBaTellb YaCTOThl C HOMUHAJIBHON MOITHOCTEIO 5,1 MBA;

- cunoBoi Tpanchopmaropa 35/0,72 kB ¢ HOMUHANBHONW MOITHOCTBIO 5,15
MBA;

- KPYD 35 kB;

- crucTeMa COOCTBEHHBIX HYx 1 BOY.

IIpn xopoTkom 3amblkaHnu BOVY BblIaeT MakCHMMalbHBIM TOK, PaBHBIN
1,05l10M, paBabIit 89,6 A. Ciaenyet otMeTHTh, uTo BOY He mogmepxuBaet paboTy
0e3 ceTn U MakCUMaJbHOE BpeMs /10 oTKItoueHus BOY or kabenbHOM ceTn mapka
1ocJie OTKIIOYEHUsI HalpshKeHus: (M3MepseTcs Ha HU3KOBOJIBTHOW CTOPOHE Iepen

BBICOKOBOJIBTHBIM TpaHCHOopMaTopoM) cocTaBisieT 450 Mc.

3asBisemMasi CKOpocTh cOpoca/Habopa Harpy3ku s kaxiao BDOY He

menee 0,042 MBT/c (cymmapno miist BOC — ve menee 0,882 MBT/c). 3asBrisembliii

TEXHOJOTMYeCKuid  MuUHUMYM — 10% OT yCTAaHOBJIEHHOW  MOIIHOCTH
/lucm
1 _ | 3am. | 226-20 06.20 B3C00086.286.4.1-1/103.3
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TEeHEePUPYIOIIEro 000pyI0BaHUs IPU CKOPOCTH BEeTpa HE MeHee 6 M/c (CymMMapHO

s BOC — ve menee 8,82 MBT).

B HacTosmieit paboTe BBIMOJHEHBI:

- oIpeiesieHne HeoOX0IMMOr0 THIIA U KOJIMYECTBa YCTPOUCTB P3A;

- TEXHUYECKHE PEIICHUS 10 PETUCTPAIIUU aBapUMHBIX COOBITHIA;

- OpPUCHTHUPOBOYHBIA  pacdyeT TMapaMeTpOB  BTOPUYHBIX  OOMOTOK
TpanchopmaTopa ToOKa ¥ TPaHCHOPMATOPOB HANPSDKCHHS, 4 TaK)KE€ MX BTOPUYHBIX
LICTICH;

- IPOBEPKA YCTABOK, PEKOMEHAYEMBIX MTPOU3BOAUTEINIEM, ISl YCTPOUCTB P3A,
IIOCTaBJISIEMBIX KOMIUIEKTHO ¢ BOYVY;

- pacuet yctaBok yctpoictB P3A nunuit 35 kB co croponst I1C 220/35 xB.

Cxewma pacnpeaenenus: ycrpoilctB UTC nmo oomotkam TT u TH npuBenena

Ha yeprexe B2C00086.286.4.1-1J103.3, nucrt 1.

L]

/lucm
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3 Texnuuveckue pemeHus no P3A

3.1 P3A B2Y

VYerpoiictea P3A BOY  mocTaBisitoTcsl  KOMIUIEKTHO,  BBITIOJTHEHBI  Ha
MUKPOIPOIIECCOPHOM JIEMEHTHOM 0aze (Tura ecor.wtp) u BKJIroUaro B ceOst:

- KOHTPOJIIEP CUCTEMBI YIIPABIECHUSI KOHBEPTOPOM;

- tepmuHan P3A, BcrpoeHHblld B sueiiky 35 kB Beikmouarens KPYD 35 kB
BOYVY.

Ha cropone 0,72 xB ycraHoBieHBl JBa NapauieIbHBIX aBTOMAaTHYECKUX
BBIKJTIOYATENS, BBIMOMHSIOMMX (YHKIUIO 3alUTBl OT MEperpy3kud ¢ JCHCTBHEM Ha

OTKJIIOUEHHE ¢ 00paTHO-3aBHCUMOI BEIaep:kKoil Bpement (Tep = 9T, /(Ixs/Icp)?).

B koHTpomiepe cucteMsl ynpaBieHUs] KOHBEPTOPOM BBIIIOJIHEHBI (DYHKIIHU:

- 3alIATa OT KPAaTKOBPEMEHHOM IOTEPH HANPSKEHUSA, OTKIoUaromas BOY ot
CceTu;

- peryJIMpOBaHue aKTUBHOM MOIIHOCTH;

- pEryaupoBaHME YacCTOThl CHWKEHUEM BblAaBaeMod BJOY womHocTH B
JMHEHMHON 3aBUCUMOCTH OT YaCTOThI CETH (TP MPEBBIIICHUN YaCTOTHI);

- KOHTPOJIb U IUCIIETYEPCKOE ynpasiieHne BOY;

- CHHXPOHH3alusA reaepaTropoB C CCThIO ITPU ITOAKIIIOYCHUH.

/lucm
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Ta6nuna 3.1.1. OcHoBHBIE yCTaBKH KOHTposuiepa BOY.

[TapameTp 3HaueHue Briaepxkka BpeMeHu

[ToBblIeHHE HanpskeHUs 1 CTy1. 813 B 1800 cek.
[ToBbIlIEHHE HATTPSIKEHUS 2CTYII. 835 B 60 cek.
[loBbllIeHHE HANPSIKEHUS 3CTYIL. 900 B 2 Cex.
[ToBbllIeHHE HANIPsKEHUS 4CTYII. 980 B 0,15 cexk.
[ToHm>xeHue HanpsHpKeHUs 1cTy. 626 B 180 cexk.
[ToHM>XeHUE HANIPSHKEHUS 2CTYII. 612 B 12 cek.
[Tonm>xeHne Hanps>KeHUs 3CTYII. 576 B 4 cexk.
[IpeBbiienne yacToTel 1cTyI. 51.1 T 0,1 cek.
[ToHmkeHne 4acToThl 1CTyI. 49,0-48,0 I'g 300 cexk.
[ToHm>KeHMe 4acTOThI 2CTYII. 48,0-47,0I'x 60 cek.
[ToHm>keHne 4acToThl 3CTYII. 47,0-46,0 I'g 1 cek.
[ToHmKkeHne 4acToThl 4CTyII. 46,0 I'g 1 cexk.

HNuBepropHoe obopyaoBaHue pabOTaeT ¢ KOHTPOJEM HAMPSHKEHUS W YacCTOThI

BHCIIHEH CETH. HpPI OTCYTCTBHHU HAIIPAXKCHHUSA Ha BXOAC HHBCPTOpPA, I'CHCpPAIHA

AJIEKTPO3HEPTUU MpeKkpamaeTca. [locme nogaum HanmpsKeHUs BHEIIHEW CETH HAa BXO[I

HHBCPTOpPa BBIpa6OTKa QJICKTPOSHCPIrun BO300HOBJIAETCI. Y CTaHOBKa OTOCIBHBIX

YCTPOWCTB CUHXPOHU3AIUU HE TpeOyeTcs.

MII tepmunan P3A suetiku KPYD 35 kB BOY Boinonsser pyHKIuu:

- TOKOBas OTCEYKa;

- crynieHb MT3 ¢ He3aBUCHMOM BBIIEPKKOU BPEMEHHU;

- cryneHb MT3 ¢ 00paTHO3aBUCUMOI1 BBIJIEPKKON BpEMEHHU;

- nBe crynenu T3HII ¢ He3aBUCHMOI BBIAEPKKON BPEMEHU.

Bce BBIIICIICPCUYNCIICHHBIC 3allIUThI ,Z[eﬁCTBy}OT Ha OTKIIIOYCHHC BBIKIIIOYATCIIA

KPVYD 35 kB BOYVY. Ilpoussogutens BOY pexkomeHayeT yCTaBKH, MPEACTABICHHBIE B

tabmure 3.1.2.

3am.

226-20

06.20
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BETPOTCHEPATOPOB MPEAYCMOTPEHA 3aIUTa OT MOHWKCHUSI HANPSHKCHHUS BO BHEUTHEH
ceru — LVRT (Low-Voltage Ride Through). [lannas 3ammra KOHTPOJIHPYET

Mexay(}azHoe HampsyKeHHEe Ha BbIXOJE HMHBepTOopa (TOuka 2 Ha pUCYHKE 2) U

Ta6nuna 3.1.2. Pekomenayembie npousBoauTenaeM yctaBku P3A BOY.

Onucanue ycTtaBKu 3HayeHue
Toxk cpabaTeiBaHMsI TOKOBOH oTceuku (31>>>) 1000 A
Tok cpabateiBanuss MT3 ¢ He3zaBHCHMOH BbIACPKKOM | 155A
BpemenH (31>>)
Tok cpabareiBanuss MT3 ¢ oOpaTHO3aBUCMMOM BBIAEPKKOU | 94A
Bpemenu (31>)
Tok cpabateiBanus nepBoit crynenu T3HIT (1o>>) 100 A
Tok cpabateiBanus Bropoii crynernu T3HIT (10>) 25 A

Tun kpuBoii  MT3 ¢ 00paTHO3aBUCHUMON BBIAEPKKON

CunbHO MHBEpCHAA

BpPEMEHU
Briiepkka BpeMeHN TOKOBOM OTcedkH (T>>>) 0,04 ¢
Brinepxka Bpemenn MT3 ¢ He3aBUCMMON BBIIEPKKOM | 3 C
BpeMenu (T>>>)

Koadpdumuent Bpemenu MT3 ¢ ob6parHo3aBucumoit | 1
BbIAIepKKOW BpeMenu (K)

Brinepxka Bpemenn nepsoit ctynenu T3HII ¢ mezaBucumoii | 0,04 ¢
BBIZIEP’KKOW BpeMeHH (To0>>)

Brinepxka Bpemenn Bropou crynenn T3HII ¢ HesaBucumoit | 5 ¢
BBIJICPKKOM Bpemenu (To>)

OTcTpoiika npu mycke 30%
VYcraBka TOKa OTCTPOMKH IIPU ITyCKeE 750 A
Bpemst paGoThl OTCTPOMKH TIPH ITyCKe 1 mkn

3.2 LVRT ¢pynknus

[lo nmanubiM mpousBoautenedt BOY rpymnmel 06bexToB Xonmckoir BIC, s

- 3am. | 226-20 06.20
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| 2]

,Z[CI\/'ICTByeT Ha OTKJIIOUE€HHE BhIKIIOYaTeass BOY B cooTBeTCTBHU C XapaKTepHCTHKOfI

cpabaTbIBaHus, TIPEACTaBICHHON Ha pucyHke 2 (BDOY 4,2 MBrT).
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Pucynok 3.2.1. Xapakrepucrtuka cpabdateiBanust LVRT pynkuun nns BOY

3.3 P3A PII 35 kB

B PII 35 kB s 3ammutel TCH Ha cTOpOHE BBICIHIET0 HAMPSHKEHUS MPETYCMOTPEH
MUKPOMPOLIECCOPHBIN TEPMUHAI 3aIUThHI, BKIIOYAOIINMI B ce0s1 QYHKIINU:

- TOKOBasi OTCEUKa;

- MAKCMMaJIbHasi TOKOBAS 3aIlIUTa;

- 3alIUTa OT 3aMbIKaHUIN HA 3eMIJIIO;

- YCTPOWCTBO PE3EPBUPOBAHUSA OTKA3a BBIKJIKOYATEIIS;

- aBTOMATHKa yNpPaBJICHUS BBIKIIOYATEIIEM;

- aBTOMAaTUYECKOE YCKOPEHHME MAKCUMAJIbHOM TOKOBOW 3alUTHI W 3AIIUTHI OT
3aMBIKAHUW HA 3EMITIO.

MaxkcumarnbHasi TOKOBas 3allldTa, TOKOBasg OTCEUYKa, 3allUTa OT 3aMbIKaHUN Ha
3eMJII0 JICWCTBYIOT Ha OTKIJIIOYeHue BblkitovaTtens BBoaa 35 kB TCH. ycrpolictBo

pEe3epBUPOBAHUS OTKA3a BBIKIIIOYATEN S IEUCTBYET Ha OTKIIIoYeHue BBoja PIT 35 kB.
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Iz

Jns 3ammTel kabenbHbIX JiHUKA OoT PIT 35 xB MY Xommckas BOC mo BOY,
obopynoBanusi BOY, a taxxke mmua PII 35 kB mnpemycmarpuBaercs ycTaHOBKa
KoMIJIeKTOB P3A Ha MHKpPOIPOILIECCOPHOM d3JIEMEHTHOM 0a3e, BKIIOYAIOIIETO
(GyHKIIH:

- TOKOBAsl OTCEYKa;

- MAKCUMaJIbHAasl TOKOBAS 3aIIUTA;

- IUCTAaHIIMOHHAS 3aIlINTA,;

- 3a1UTa OT 3aMbIKAaHUW HA 3EMIJIIO;

- YCTPOWCTBO PE3EPBUPOBAHUS OTKA3a BBIKJIIOYATEINS;

- aBTOMATHKa YMPABJICHUS BBIKIIOYATEIEM;

- aBTOMAaTUYECKOE YCKOPEHHWE MAKCUMAJIbHONW TOKOBOW 3alATHI M 3AIIUTHI OT
3aMbIKAHUN HA 3EMIIIO.

Hanuyne nucTaHMOHHON 3alIUThl U MAaKCUMAJIbHOM TOKOBOM 3aIllMThl OOpaTHOU
MOCJIEA0BATEILHOCTH OOYCIOBJICHO HEUYYBCTBUTEIBHOCThIO MAaKCUMAaJbHOW TOKOBOM
3aIUTHI TPSIMOM MOCIEI0BATENILHOCTH K K.3. 32 CWJIOBBIMU TpaHchopmaTopamu BOY.
[Ipu >TOM NHCTaHIIMOHHAS 3alIUTA HE MO3BOJIAET 0OECIEYUTh YYBCTBUTEIBLHOCTH MIPH
IByX(a3HbIX K.3. 32 CHJIOBBIMH TpaHchopmaropamu BIY (Y/D-5) mpu OGonbimmx
MIEPEXOJHBIX COINPOTUBIICHUAX DJIEKTPUUYECKOM JyI'¥, II03TOMY JOIIOJIHUTEIBHO
HCTIONB3YeTCsl MaKCMMallbHasi TOKOBas 3aluTa oOpaTHOW MOCHeN0BaTeIbHOCTH,
KOTOpasi B CBOIO OUEPE/b HE MOXKET padOTaTh B CIIy4yae CUMMETPUUYHBIX (Tpex(a3HbIX)
K.3. IpY OOJIBIIION BBIIEPIKKON BPEMEHH.

MakcumanpHasi TOKOBas 3allldTa, TOKOBas OTCEYKA, IWCTAHUIHMOHHAs 3allUTa,
3alATa OT 3aMbIKAHUW HA 3€MJIIO JEUCTBYIOT HA OTKJIFOYEHHE BhIKItOUaTelst BBoja Pl
35 kB. B cnyuae otkimouenust ot repmunana P3A ognout uz KJI 35 kB onepatuBHbM
MEPCOHAJIOM TMPOM3BOJUTCS OTKJIOUeHUE mnoBpexaeHHon KJI pazpenunurtenem ¢

MOCJICTYIONIMM BKJIIOYEHHEM BbikTtouaresns BBoaa PIT 35 kB.
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Ii

Hns 3amutel mmH PII 35 kB npeaycmarpuBaercst JiorMueckasl 3aiiura IIUH
(JI3WI), Bwimonusemass mnocpenctBoMm OjokupoBku MT3 BBoma 35 kB or MT3

orxomsmux JruHuA 35 kB k BOVY.

Ha BBoze PII 35 kB Xonmckoit BOC npenycmaTpuBaeTcsi ycTaHOBKA KOMILIEKTA
P3A Ha MUKpOIIPOIIECCOPHOM JIEMEHTHOM 0a3e, BKIIFOYAIOIIero (yHKIUU:

- MAKCUMaJIbHAasl TOKOBAS 3aIIUTA;

- 3aIIUTa OT 3aMBIKaHUI HA 3eMIJTIO;

- YCTPOMCTBO PE3EPBUPOBAHUA OTKA3a BBIKJIIOUATEIIS;

- aBTOMATHKa yNPaBJICHUS BBIKIIOYATEIIEM;

- aBTOMaTu4eckoe yckopenue MT3.

Jlormyeckass 3amuMra I[IWH, MAaKCHMaljbHAas TOKOBasg 3allldTa, 3aluTa OT

3aMBIKaHMM Ha 3€MJIIO IEMCTBYIOT HAa OTKJIKOYEHHE BhIKItoUaresns BBoaa PII 35 kB.

Curnan «YPOB» or MII TepmuHana 3amuThl W CUTHaI O cpaOaTbIBaHUU
aBapUIHON CHUTHAJIM3AllUM CHWKEHUS JIaBJICHUS 3JIera3a OT JaTYMKOB, YCTAaHOBJIEHHBIX
B siYeiike BBOJHOTO BhIKIIOUatTens, nepenatorcs Ha [1C 220 kB ¢ nomorsio ycrpoiicta
nepenayn TUCKPETHBIX CUTHAIOB IO ONTHYECKOMY Kabemo. MoryT ObITh IPUMEHEHBI
ycrporictBa pupmbl MOXA — moayns mepemaun curHajioB 1o Ethernet 8DI/8DO
IOMIRROR E3210 u meauakonseptep IMC-101-S-SC-T, a Takkxe ycTpoicTBO (hrupMbI
OO0  «MuxeHepHbld  LEHTp  «DHEProcepBUCH» —  MHOTO(YHKIIMOHAIBHBIN
U3MEpPUTENbHBINA MpeoOpasoBarens DHUII-2-45/100-220-A2E4x2FX-21 wiu aHaIoTH.
JlaHHBIE YCTPOWMCTBA MPUMEHSIOTCS C ABYX CTOpOH. CTpyKTypHasi CXxe€Ma BapuaHTa C
uCrosib3oBaHueM  obopynoBanus  pupmel MOXA  mpuBeneHa — 4yepTexe
B3C00086.286.4.1-MJ103.3, nuct 9. Ilpu wucnonp3oBaHuM BapuaHTa (UPMBI
«Queprocepucy, monayiab DI/DO u menmakonBeprep OymyT 3aMEHEHbI Ha OJUH

MHOTO()YHKITHOHAJIbHBIN N3MEPUTEIHHBIN MPeoOpa3oBaTelb.
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3.4 P3A KJI 35 kB na IIC 220 kB

Tutynom mpoekta crpoutennsctBa [IC 220 kB momkHBI OBITH MPETyCMOTPEHBI
cnenyromue ycrporictBa P3A otxonsmux aunuid 35 kB:
- MaKCUMaJIbHAsI TOKOBAs 3aIlHTA;
- 3alIMTa OT 3aMbIkaHuil Ha 3emutio (3033);
- YCTPOMCTBO pe3epBUpOBaHUs 0TKa3a BeikitovaTens (YPOB);

- aBTOMAaTHKa yINpaBJiieHUs BbikitouareneM (AYB).

3.5 OnepaTuBHas 0JIOKMPOBKA

B KPYD 35 kB BDYVY BrinonHeHa MexaHuueckas ornepaTuBHasi OJokMpoBKa. B
PII 35 xB mnpeaycmarpuBaercs SJICKTpOMAarHUTHash oOIEpaTUBHAs OJIOKMPOBKa
pazbeaunuteneit (P) u 3azemmstomux Hoxel (3H).

OmnepatvBHasi OJIOKMPOBKA BBIMOJHEHA C YYETOM 3aBOJICKOM MEXaHHYECKOU
omoxkupoBkn Mexnay P um 3H onpnon sueiiku KPY. OBP He pomxkHa nomyckaTh
BO3MOXKHOCTH BKJIroueHus 3H cexiuu mmuH, ecnu P sdyeex oTxomsdmux JuHui 1o BOY
u/unu siueiky BBoja 35 kB Bkirouensl. Takke OBP He noimkHa TomyckaTh yrpaBieHHE
Pa3beAMHUTEISAMU SUYCCK OTXOAAIUX JIMHUN 10 BOY n/mnm suetiku BBonma 35 kB npu

BKJIIOUCHHOM I10J103keHnn 3H CCKIIMH IINH MJIM BKIIFOYCHHOM BBIKJIIOYATCJIC BBOAA.

3.6 IIporuBoaBapuiiHasi aBTOMaTHKA

Bonpoc HapylieHuss AMHAMUYECKON YCTOMYMBOCTH HE PACCMATPUBAETCSI BBUIY
TexHoJoruyeckux ocodbennocreid BOC (cm. CBM BOC, Oran 2. Pa3paboTka cxeMbl
BbTaun MoiHOCTH YepHosipckoit BOC ¢ yrouHeHueM TpeOyeMbIX KalmUTalbHbBIX
Bioxenud, nanee — CBM BOC). Ha ocHOBaHMM pacdeToB DIICKTPUYECKUX PEKUMOB H
pacyeToOB CTAaTUYECKOM YCTOMYMBOCTH JUJII CXEMBI BbIAAYM MOIIHOCTH YEpHOSpCKOU
BOC wna »sramax 2021 wu 2026 romoB HeoOXoauma YCTaHOBKAa YCTPOMCTB
IPOTHBOABAPUIHON aBTOMAaTHKH, yKkazaHHbIX B CBM BOC (BwiBonbl mo pasupeny 2).

VYcranoBka yctporicts [TA Ha TaHHOMY TUTYJIy HE IPELyCMaTPUBAETCS.
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[TpoekToM MpemycMOTpeHa BO3MOKHOCTH C TIOMOIIBIO JUCKPETHBIX BXOOB
HeHTpalibHOro KoHTpoJuiepa BOC peanuszoBaTh nmpueMHbie 1Ienu 0T yCTpoucTB [TA Ha

orpaHuyeHune MonrHoctu Xoyamckot BOC.

3.7 Peructpaunusi apapuiiHbIX COOBITHIA

Ha Xonmckoit BOC npenycmaTpuBaeTcst MOACUCTEMA PETUCTPALIMN aBapUINHBIX
coopiTuii (PAC) 111 HakomieHWsT W TOpeACcTaBieHHUs HH(GOpMalUu O MpOoLEeccax
BO3HMKHOBEHUS, Pa3BUTUSA M JIMKBHJALMM aBAapUMHBIX CHUTyalluld Ha CTAaHUWMUA U B
npuieraromend cetu. Muadopmamus w3 mnoxacuctembl PAC mpennazHadeHa Juis
OTIpE/ICNICHUs] MPUUMH OTKIIOUYEHUS 3JEKTPOOOOPYAOBAHUS M OLIEHKH MPAaBUIBLHOCTH
(GyHKIMOHUPOBaHUS yCTpoicTB P3A.

WNupopmarius perucTpupyercs CleIyoluMU CIIoCO0aMHu:

- MHKpoIpoueccopHbiMi KoHTposuiepamu PAC ¢ ¢yHKuuel aBapuilHOro
ocHIorpadupoBaHus U pETUCTPALIMH COOBITHIA;

- perucTtpanuei coobITuil B 6azax nanHeix U apxuBax [ITK ACY TII.

B oOmeM ciyqae perucrpanuy MNOJJIEXKAT 3JIEKTPOMAarHUTHBIE NEPEXOAHbIE
MPOLIECCHI, CBA3AHHBIE C KOPOTKUMHU 3aMbIKaHUAMH U padoTol yctpoiicTB P3A (TOkW,
HaIPSDKEHUS, TUCKPETHBIE CUTHAJIBI).

B wmoayne BOC mnpenycmarpuBaercs yctaHoBka oaHoro mkaga Ne8 c¢
pErucTpaToOpoM aBapUMHBIX COOBITHH. IlepedeHb aHAIOTOBBIX M JUCKPETHBIX CUTHAJIOB
oxBatbiBaeMbix cuctemoir PAC npencrasnen B Tabnumax 3.7.1 u 3.7.2.

B kaxmoit BDY peructpamus aBapuiiHBIX  COOBITUH  BBINOJHSAETCA
MUKPOIIPOIECCOPHBIM TepMHUHATIOM P3A, yCTaHOBJIEHHBIM B COOTBETCTBYIoOIICH BOY.
[Ipy HEoOXOAMMOCTH JaHHBIE aBAPUHHOTO COOBITHS, 3alMCAaHHbIE TepMUHAIOM P3A

BBV, MoryT OBITh ITOTyYSHBI C TOAKIIOUCHUEM Yepe3 HOYTOYK.
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Ta6nuna 3.7.1. IlepeyeHpb aHaIOTOBBIX CUTHAJIOB, iepeaaBaeMbix B PAC

| 77

Ne Tun HaumenoBanme HUcrounuk IIpuemHuk
IIIT | nmpucoequHeHust CUrHAJIA CUTHAJIa CUrHAJIA
AHAJIOTOBBIE CUTHAJIBI
Hanpsixenue dasst A -
1
Ua
9 TH 35 kB | Hanpsoxenue dazel B - | TH o6MoTku 0,5 u
Xommckas BOC | Ub 3P
Hanpsoxkenune ¢assr C -
3
Uc
4 k1 PV-35kB MV | TOK dasser A - la
5 | XonmcKas BOC — Tok da3wi B - Ib TT o6MoTka 5P
BDY Ne4
6 Tok ¢a3el C - IC
7 | KJI PY-35kB MYV | Tox daser A - la
8 | Xomamckast BOC —| Tok ¢asw B - 1b TT obmoTka 5P
g |BOY Nel0 Tok ¢a3er C - IC
10 | KJI PY-35kB MV | Tok ¢a3sl A - la
11 | Xommckass BOC — | Tok ¢a3er B - Ib TT obmoTtka 5P Monyib
12 | BOY No21 Tok ¢a3el C - IC YIpaBJICHUS
13 | KJI PY-35kB MV | Tok da3sr A - la BOC.
14 | Xommckast BOC — | Tok daser B - 1b TT oomotka 5P | Ilomemenue
15 B3V No20 Tox dasbt C - I CHUCTEM
16 | KJI PY-35kB MY | Tok dassi A - la [lxag PAC
17 ;(32450 I::glr]? (? (2:26 Tox daser B - Ib TT obmotka 5P
18 | kB Tox a3zer C - IC
19 | TCH 35/0,4 xB | Tok ¢a3bl A - la
20 | PY-35xB MYV | Tok ¢a3ei B - Ib TT obmoTka 5P
21 | Xonmckas BOC | Tok ¢aser C - IC
2 Hanpsixenue dassr A -
i 22
E Ua
S 23 Hamnpsixenue daszer B -
S Ub [Mnaka
24 CIo Hanpspokerne ¢aser C - | cTaOMIM3UPOBAHHO
9 Uc ro HanpsHKeHUs
S Hanpsioxenue HyneBoun
- 25 TIOCJIE0BATEIBHOCTH
S - 3U0
<
;2': /lucm
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[lodn. v dama

WHB. N2 nodn.

Ta6nuna 3.7.2. IlepedyeHb TUCKPETHBIX CUTHAJIOB, NiepeaaBaeMbix B PAC*

Ne IpuemHuk
Tun npucoeauHeHus HanmeHnoBaHue curuajia
11111 CUTrHAJIA
1 PazpenuauUTENH BKITFOYCH
2 Pazbwenunutens OTKIIIOYEH
3 |KII  PVY-35xB MYV | CpabaTbIBaHu€E TepMUHAIA
4 | Xonmckas BOC — BDY | HeucnpaBHOCTh TEpMUHAIIA
Ne4 Cumx. naBienus sierasa (1 cT.)
CHux. naBieHus aierasa (2 cT.)
5 [ToBbIm1. JaBnIEHUs dIerasa
6 Pa3bequHUTEND BKIIIOUEH
7 PazbenuHuTENb OTKIIIOUEH
8 |KJI  PV-35kB MY | CpabarbiBaHue TepMUHaIa
9 | Xomvmckas BOC — BOY | HencnpaBHOCTH TepMHUHAIA Monyib
NelO CHmx. naBnenus sxaerasa (1 cr.) yIpPaBICHUS
CHwmk. naBieHus dierasa (2 cT.) BOC.
10 IToBrbIII. gaBiIeHNU djerasa [Tomemienue
11 Pa3bpequHuTEH BKIIOUCH CHCTEM.
12 PazbeqMHUTENb OTKITIOUEH [kad PAC
13 |KJI  PVY-35xB MY | CpabaTsiBaHKe TepMHHATIA
14 | Xonmckas BOC — BDOY | HeucnpaBHOCTH TepMHHaIa
No21 Camxk. naBieHus dierasza (1 cT.)
CHwmk. naBjieHus dierasza (2 cT.)
15 IToBbm1I. gaBiIeHUS d1eras3a
16 Pa3wpequHuTEL BKIIFOUECH
17 |KJI  PY-35kB MY | Pazpenunureins OTKIIOYEH
18 | Xoamckas BOC — BDY | CpabaTeiBaHre TepMUHAIA
19 | Ne20 HewncnpaBHocTh TepMuHana
Cumx. naBnenus sierasa (1 ct.)
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CHmx. naBieHus sierasza (2 cT.)

20 [1oBrImI. faBaeHus derasa
21 Brikrouaresp BKIIOUEH
22 BrIkirouareinb OTKIIOYEH

23 |KJT PY-35«xB MY | CpabarbsiBaHue TepMUHAaIa

24 | Xommckas BOC — PY-35 | HencnipaBHOCTS TepMHHAIIA

kB IIC 220 kB Cuwmx. naBieHus sierasza (1 cT.)
25 CHux. naBieHus aierasa (2 cT.)
26 [ToBbli. gaBnIEHUS 3Jieraza
27 Brixmrouaresns BKITIOUEH
28 Briktouarenb OTKIIIOUEH

29 |TCH 35/0,4 B PVY-|CpabaTbiBaHHE TEpMHUHAIA

30 |35xB MY Xonmckas | HeucnpaBHOCTh TepMUHAIA

B2C Cawmxk. naBieHus sierasza (1 cT.)
31 CHux. naBieHus aierasa (2 cT.)
32 [ToBEII. gaBiIeHHUA djerasa

4

B3am. uHB.

[lodn. v dama

WHB. N2 nodn.

* - IlepeyeHb yTOUHSAETCS HA CTAIWU BBIMOJHEHUS pabouedl TOKyMEHTallud B

3aBUCUMOCTH OT BBIOPAHHBIX IMOCTaBIIMKOB 00opyaoBanus P3A u CI'D.

OO0beM perucTpupyeMbIX KaHaJOB perucrparopa:

- 8 Tpex(a3HbIX Tpynn aHaJOrOBbIX BXOJI0B nepeMeHHoro Toka, Krtr=2000/5,
800/5, 500/5, 400/5, 300/5, 200/5 knacc TounocTu SP (2 rpymnsl - pe3eps);

- 2 rpynmsl (Ua, Ub, Uc, 3U0) aHaJIOrOBBIX BX0JI0B MEPEMEHHOTO HAIIPSKEHUS,
kyaccel TouHoctH 0,5 u 3P (1 rpynna - pezeps);

- 3 aHAJIOrOBBIX BXOJ1a HAINIPSKEHUS IEPEMEHHOTO TOKA;

- TUCKPETHBIE CUTHAIIBI — 710 150 mmIT.

[Iuranne PAC ocyniecTBisgseTcss OT MaJIOH CHCTEMBI  ONEPATUBHOIO
nocrosiHHoro Toka (MuHu-COIIT), pu sTOM BeITIONHSIETCA yepe3 JiBa BBoja ¢ ABP u

KJIIFOYaMu BBI60pa IIUTaHUA.
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Bremmonusercs unterpanuss PAC B ACY TII u aBTomaTudeckuii cOop

OCLIMJIOTPaMM Ha cepBep.

OcHoBHbIe TexHUYECKHe TpeboBanus k PAC:

- IOTPEIIHOCTH 3amucH napamerpoB He 6omee 0,5 %;

- TOYHOCTbh MPUBS3KH COOBITHI K €IMHOMY (aCTPOHOMHYECKOMY) BPEMEHU — HE
xyxe 1 mc;

- qactoTa peructpauuu — He meHee 1000 I'w;

- BpeMs 3aluCH aBapUUHBIX COOBITUH (I0AaBapUUHBIX, AaBapUUHBIX U
MoCJIeaBapUMHBIX ) — HE MEHee 7,5 CeKYH]I;

- JUana3oH 3alUMCHd MaKCHMaJIbHO BO3MOKHOI'O 3HAY€HUsl TOKAa JOJDKEH OBITh
paBeH He MeHee 30-40 3HaUYeHUSM HOMHUHAJIBHOIO TOKA, & MAKCHUMAaJIbHO BO3MOYKHOTO
HaIPSDKEHUS HE MEHEE TPEX 3HaYCHUH HOMUHAJIBHOTO HAIIPSKEHUS;

- HCIIOJIB3yEMbI€ PETUCTPATOPhl JOJKHBI OBITH aTTECTOBAHBI KaK CpEICTBa
U3MEPEHHUs] M TOJKIIOYEHbl B COOTBETCTBUU C TEXHMYECKUMHU TpPEOOBAaHUSMHU Ha
NOJKJIFOYEHHE 110 BUJAM 3AILUT U HAIPSLKCHUI;

- nepenaya MHGOPMALMM  PETUCTPAllMM  ABApUUHBIX COOBITUH  JOJKHA
OCYIIECTBISITECS B COOTBETCTBUM € TpeOOBaHMSAMHM K KaHajllaM Iepeaadu
TE€XHOJOTUYECKON UH(pOpMaIny;

- perucTpaTopbl AOJKHBI ObITh MAcIITAOUPYyEMbIE MO BUAAM MHTEP(PEHCOB s
CONPSKEHHUS C KaHAJIAMM MepEJadyy TaHHbIX.

Nudopmanuss 00 aBapuiiHbIX COOBITHSIX JOJDKHA XPAHUTHCS Y YYAaCTHHKOB
OaaHCUPYIOLIETO phIHKA HE MEHee 3-X JIeT.

[IpenycMoTpeHa BO3MOXXHOCTH AaBTOMATHUYECKOW Iepefadyd  pe3ysIbTaToB
perucTpauuy s JajdbHEWIIEro apXUBUPOBAHUS U aHAIM3a, a TaKKe OTOOpaKeHMS
naHHBIX W a”Hammza cpeactBamu APM P3A. Jlna storo madopmanms 00 aBapHifHBIX
coObITHsIX pa3Menaercs Ha cepBepe PAC, BBINMOJHEHHOTO ¢ MOMOIIBIO TEXHUYECKUX
cpeactB ACY TIL IIpenycmoTpena nepegadya OCUMIIIOTPAaMM aBAPUMHBIX COOBITUN Ha
BEpXHUU YypoBeHb aucnerdepckoro ympasienuss B Dumman AO «CO ED3C»
Actpaxanckoe P/1Y.

YerpoiictBa PAC nomkHBI yaoBAETBOPATH BceM TpeboBanusim ['OCT P 58601-
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2019 «EnunHas dHepreTMyeckas CHUCTeMa M HM30JUPOBAHHO  paboTaroiue
sHeprocucteMbl. OnepaTUBHO-AUCIETYEPCKOE yIpaBieHue. PerneiiHas 3ammra u
aBTOMaTHUKa. ABTOHOMHBIE PETUCTPATOpPbl aBapUMHBIX CcOObITUNA. Hopmbl U

TpeOOBAHUS.

3.8 Curnaausauus

Curnanuzanus HOPMaJIbHOM M aBapuUHHON pabOThI MpeAyCMOTpeHa yepe3
cucteMy ACY TII. BelnonHseTcss MHTErpaid MHUKPOIPOLECCOPHBIX TEPMHUHAIOB
P3A u PAC B ACY TII u COTU ACCO. Hna sroro tepmuHaisl P3A u PAC
OCHAIICHBI CTaHAApTHBIMH HHTepdeiicamu Ethernet m oOecrieunBaoT CBsI3b ¢

ucnoJib3oBanueM nporokona MOK 60870-5-104.

3.9 Pemenns no 3J1eKTPONUTAHUIO

Onextponutanue ycrpoiicte P3A BDOY mnpenycmorpeno or CI'D Vestas,
pa3mMeleHHoro B OamrHe BOY.

Onekrporutanuss PAC m P3A PII 35 kB npeanycMOTpEeHO ITOCTOSSHHBIM
Harnpsbkennem 220 B. B Mopyinie ympaBieHUss NpeayCMaTpUBAETCS HUCIOIb30BaHUE

Mmasoit COIIT (munru-COIIT) ¢ BeixogHbsiM HanpsikeHueM =220 B.

3.10 DyIleKTpOMArHUTHASI COBMECTUMOCTh

Bropuunoe o0opyaoBaHUe, CUCTEMBI CBSI3U, KaO€IX BTOPUYHOM KOMMYTALIMU
Ha TMPOTSDKEHWHM BCEro CpOKa  CIYXObl TOJABEPrarTcs 3JIEKTPOMArHUTHBIM
BO3JCUCTBUSIM pasHoro Buaa. Hesbimonnenune ycnoBut OMC nOpuBoguT K
MOBPEXICHUIO BTOPUYHOTO OOOPYIOBAHHUS, HENPABUIBHBIM JIEUCTBHUSIM (OTKa3aM,
M3JIUIIHUM WJIM JIOKHBIM CcpabaThiBaHUSIM) YCTpPOMCTB P3A, mepekpbITHIO H30ISIUH
Ka0esneil BTOpUYHONM KOMMYTAIMKM U KJIEMM IIKapOB BTOPUYHOM KOMMYTAIMH, COOI0 B
paboTe aBTOMAaTU3UPOBAHHBIX padOYUX MECT MEPCOHANA U T.J., CYIIECTBEHHO CHUXKAET
HAJISKHOCTh PA0OTHI DHEPTrOOOHEKTA.

Kpurepuem  BbimonmHenus  ycioBuit  OMC  daBisercs — obecneyeHue

AIEKTPOMATHUTHON OOCTAaHOBKH, MPU KOTOPOW HAMOOJBIINE BO3MOXKHBIE YPOBHU
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ANIEKTPOMATHUTHBIX BO3JCHCTBUI BCEX BUAOB HAa OOBEKTE AIEKTPOCETEBOIO XO3sIMCTBA
HE TMPEBBIIAIOT JOMYCTUMBIX 3HAYEHUW [JI1 KaXJOr0 KOHKPETHOIO BTOPUYHOTO
000py10BaHUS.

Ha Xonmckoit BOC mnpemycMOTpeHBl 3allMThl Ha MHUKPOIPOLIECCOPHOU
AJIEMEHTHOW 0a3ze, KOTOpblE MO JOMYCTUMBIM 3HAYEHUSIM HMMITYJIbCHBIX IOMEX,
TpeOyIOT COOTBETCTBYIOIIEH 3alIUThl BTOPUYHBIX LIETIEH OT UMITYJIbCHBIX IIOMEX.

Jnsi cHUXKEHUsI ypOBHS MOMEX BO BTOPHYHBIX IEMSAX MPEIyCMaTPUBAIOTCS
CIEAYIOIINE MEPOIIPUATHSA:

— TMPUMEHEHHE OHKPAaHUPOBAHHBIX Kabenmeld u Kabened ¢ MeETaNTMYECKON
OpoHEi;

— 3a3eMJICHUE KPaHOB KOHTPOJIbHBIX KalOesei ¢ 00enx CTOPOH ¢ MPUMEHEHUEM
CIIEIHAIBHBIX 3AKMMOB WJIN PA3BEMOB;

— YCTaHOBKA CIEUMAJbHOM MeAHOW ImmMHBI BHYTpH wmKagoB c MII
TEpMUHATAMH JUIsSl 3a3€MJICHUSI SKPAaHOB KaOesel, KOPIyCOB TEPMHUHAJIOB U JIPYTUX
YCTPOWCTB;

— TI0CJIe 3aBEpIIEHUs CTPOUTEIHCTBA JODKHA OBITh BBIIIOJIHEHA IPOBEPKA
JOCTATOYHOCTH TMPUHATHIX IPOEKTHBIX PEIICHUHA M KadecTBa MX MPAKTUYECKOU
peanuzaiuu myTéM HHCTPYMEHTaIbHOTO o0ciienoBanus OMO.

TexHuyeckue peleHus Mo 3a3eMIBIIOLIEMY YCTPOMCTBY M MOJIHME3AILUTE
paccmotpensl B Tome BDC00086.286.4.1-NJIO3.1.

Bce o6OopynoBanue BDOY wumeer gexnapamuro TP TC  020/2011

«3J’IGKTpOMaFHI/ITHaﬂ COBMCCTHUMOCTDb TCXHHUYCCKHUX CPCACTB.
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4 Pac4yet ycTaBok ycTpoiictB P3A

4.1 Pacuer TokOB K.3. Ha ctopoHe HH IIC 220 kB

Tox makcumanbHOTO TpexdazHoro k.3. oT cuctembl Ha mmHax 220 kB I1C 220
kB npunsat paBasiM 5099 A Ha ocHoBaHuu 3ameuanus 1.3.9.1 ¢pummana AO «CO
EDC» OY IOra (mucebmo NeO2-621-1-19-2260 ot 01.06.2020 r.) x Tomam I1J] mo
TUTYJIaM «3nyunas BOC. Berposas JJIEKTpUYECKas CTaHIHS,
BHYTPUILIONIAI0YHBIE aBTOMOOUIIBHBIE JOPOTH.

Tox TpexdazHoro xopoTkoro 3ambikanus Ha muHax 220 kB I1C 220 kB B
MUHHUMAJIBHOM pexume padboThl cetu (¢ yueTtoMm oTkiaroueHHoi BOC) paccunran no
CXEeMe 3aMelleHus], npeacTaBieHHol Ha yepTexe BOC00086.286.4.1-MJ103.3, n.4A
¢ yauetom oTkitoueHHoi BJI 220 kB I1C 220 kB (BOC) — Uepnsiit fAp u paBen 1586
A.

DOKBUBAJIEHT CUCTEMBbI B MAaKCUMaJIbHOM pekuMe Ha muHax 220 kB (6e3 yuera
noanutku ot BOC):

Xcmake = Uc/(Uzyxamakcc X V3),

rae Uc = 230000 B — cpeanee HanpsbkeHue ceT (71 pacdyeTa TOKOB K.3.);

I(3yk3.MAKC.c - TOK Tpex(ha3HOro KOPOTKOro 3amblkanus Ha mmHax 220 kB IIC

220 kB B makcumanbHOM pexkume (0e3 yueta noanutku ot BOC).

Xemare = 230000/(5099 x V/3) = 26,042 Owm.

DKBUBAJIEHT CUCTEMbl B MUHUMAJILHOM pekume Ha mmHax 220 kB (6e3 yuera

noanutku ot BOC):

Xemun = Uc/Uz)kamunc X \/3),

I(3yk3.MuH.c - TOK Tpex(asHOro KOPOTKOro 3ambikanus Ha muHax 220 kB TIC
220 xB B MunuMansHOM pexxuMme (6e3 yuera noanutku ot BOC).

Xewnn = 230000/(1586 x V/3) = 84,688 Om.

[Tapametpsl cunoBoro tpanchopmaropa 200 MBA 230 kB/38,5 kB:
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[
Uk.cp = 11%.

Uk.muH = 10,3%.
Uk.makc = 12,2%.

PacdyeT MakCHMaIbHOTO COMTPOTUBIICHHS CHIIOBOTO TpaHCchopmaropa:

Xrpmake = Ukmake X Unakc” /(100 X Syomre),

IJIE Uk MAKC — MAKCHMAJIBHOE HAIIPSDKEHHUE KOPOTKOTO 3aMBIKAHMS;

Uuvakc — MakKCHMalbHOE HampspkeHue Ha cropoHe BH  cuimoBoro
TpanchopmaTopa;

ShoM.Tp — HOMHHAJIbHASI MOIITHOCTH CHJIOBOTO TpaHC(opMaTopa.

Xrpaaxe = 12,2 X 2522 /(100 x 200) = 38,737 Om.

XTp.B.Makc = 0,125 X 38,737 = 4,842 Owm.

XTp.H.Makc = 1,75 X 38,737 = 67,790 Om.

PacueT MUHUMAIHLHOTO COMPOTHBIICHUS CHIIOBOTO TpaHChopMaropa:

Xrpmun = ticmun X U~/ (100 X Syomre),

I71€ Uk MyH — MUHUMAJIbHOE HANPsDKEHUE KOPOTKOTO 3aMbIKaHUS;

Uvyyn — MHUHUMaJIBHOE HampspkeHne Ha crtopoHe BH  cunosoro
TpaHchopmaropa.

Xrpmmy = 10,3 X (230 x (1 —0,12))%/(100 x 200) = 21,097 Om.

Xtp.B.MuH = 0,125 X 21,097 = 2,637 Om.

XTp.H.MuH = 1,75 X 21,097 = 36,920 Om.

Pacuer MakcuManbHOTO TOKa Tpex(a3Horo K.3., IpUBEAEeHHOro kK ctopone BH

npu k.3. Ha ctopoHe HH (¢ yuerom otkimtouennoit BOC):

I(3)k3.MAKCBH = Unom/ (V3 X (Xcmakc + Xtppmun + X1psimun)),

rac UHOM — HOMHHAJIbHOE HAIpsKCHUA CCTH.

Iisykamakcen = 220000/(v3 x (26,042 + 2,637 + 36,920)) = 1937 A.
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PacueT MUHHMMAaNBHOTO TOKa Tpex(aszHoro K.3., IpuBeAeHHOro K cropone BH

pH K.3. Ha ctopoHe HH (¢ yuetom oTkimouennoit BOC):

I3yk3muner = Umakceu/ (V3 X (Xcmun + Xrpemake + Xrpmakc)),

Iisyksmumen = 252000/ (V3 X (84,688 + 4,842 + 67,790)) = 924 A.

Pacuetr makcumanbHOTO TOKA TpexdazHoro K.3. nmpuBeAeHHOTO K ctopoHe HH
nipu k.3. Ha ctopone HH (¢ yuerom oTkimouennoit BOC):

Ii3ykamakchu = I3ykamakced X Umun/Unomans

rae Uyom yy — HOMUHAIIBHOE HAMpsKeHus cety ctoponsl HH.

Isyamakcan = 1937 x (230 x (1 —0,12))/38,5 = 10184 A.

Pacuer MuHMMaIBHOTO TOKa Tpex(da3zHOro K.3. MpuBeaeHHOro k cropoHe HH
npu k.3. Ha ctopoHe HH (¢ yueTom orkimrouennoii BOC):

Ii3yiamunnn = Izykamunen X Umakc/ Unom.as

rae Ugyom py — HOMUHAJIBHOE HAIpsKEHUs ceTy cTopoHbl HH.

I(3)K3.MI/IH.HH = 924 X 252/38,5 = 6048 A.

DKBUBAJIEHT CUCTEMbI B MaKCUMaJIbHOM pexxuMe Ha muHax 35 kB (c yuetom

otkoueHHoit BOC):

Xemake = Uc/Uzyk3makcun X \/3),

rne U: = 37000 B — cpennee HanpshkeHUE CETH (17151 pacueTa TOKOB K.3.);

Xcmake = 37000/(10184 x v/3) = 2,097 Om.

DKBHUBAJICHT CHUCTEMbl B MHHHUMAJILHOM pekuMe Ha muHax 35 kB (¢ yuerom

otkitoueHHot BOC):

Xemun = Uc/U3)k3munnn X \/3)1

rae Uc = 37000 B — cpennee HanpsibkeHue ceTu (1151 pacdyeTa TOKOB K.3.);

Xcmun = 37000/(6048 x v/3) = 3,532 Om.
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|i
Tox nmoamutku 3-x dasHoro k.3. Ha cekiuu muH 35 kB T1C 220 kB ot BOC
COCTaBJISICT:
I(3)k3.83¢c = Npay X I(3)k3.B3y:
rae Ngyy — KOJIMYECTBO ycTaHaBIMBaeMbix BOY;
I3yk3poy = 89,6 A - TOK moamutku TpexdasHOro K.3. OT oxHoi BIY,
MIPUBEIEHHBIN K HanpspKeHHto 35 kB.

st Xonmekort BOC: I(3)k3pac = 21 X 89,6 = 1882 A,

MaxkcumManbHbIl TOK TpexdaszHoro k.3. Ha mmHax 35 kB I[1C 220 kB ¢ yuetom
noxnuTku ot BOC cocraBisieT:

Iizykamaxe = I3)kamakchn +I3)k3pac = 10184 + 1882 = 12066 A.

MakcumanbHbIi TOK TOAMUTKY TpeX(}a3zHOro K.3. OT cucTemsbl Ha muHax PII 35
kB paBen 120129 A. MakcumanbsHbIi TOK TpexdaszHoro k.3. Ha PIT 35 kB ¢ yueTtom
noanuTku ot BOC cocraBisieT:

I3ykamake = [z)kamakern + [3)k3pac = 10129 + 1882 = 12011 A.

Pacuet conportusnenuii tpancopmaropa TCH 35/0,4 kB B PY 35 kB:
Xrp = g X Unom” /(100 X Syom7e),
rae ux = 6,0 % —nanpsbkenue kopotkoro 3ambikanust TCH 35/0,4 xB;
Uhom = 35 kB — nomunansHoe Hampsixenune Ha ctopone BH TCH 35/0,4
kB;
Stomtp = 0,1 MBA — Homunansnas momuocts TCH 35/0,4 kB.
Xrp = 6,0 X 352/(100 x 0,1) = 735 Om.

Rrp = Pg X UHOMZ/SHOM.TP21

rne Py = 0,0018 MBT — notepu kopotkoro 3ambeikanus TCH 35/0,4 kB.
Rrp = 0,0018 x 352/0,1% = 220,5 Om.

ComnpoTuBjeHUsT NPSIMOM TOCIe0BaTebHOCTH TpaHchopmaTopoB 35/0,72
kB BOYVY cormnacHo npeacTaBieHHBIM UCXOAHBIM JTAHHBIM:

Xpq = 22,14 Om;
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Rtp; = 1,58 Om.

ConpoTHBIICHHS HYJIEBOU IMOCIeI0BaTeIbHOCTH TpaHchopmaTopor 35/0,72
kB BOYVY:

Xtpo = 0,9 X Xpp = 19,926 Om;

Ripo = 0,9 X Ryp = 1,422 Owm.

VY nenpHble cONpOoTUBIICHUS Kabenel npencraBieHsl B Taduuie 4.1.1.

Ta6muma 4.1.1. Y nensuble conpotuBiaenuii KJI BOY

| 27

Mapxka u ceuenne KJI 35 kB | Rlyn, Om/km | Xlya, Om/km ROyx, Om/km | X0ya, Om/km
AllBITyr-35 4x3(1x500/35) 0,02085 0,0267 0,16615 0,064
ATIBITyr-35 3(1x630/35) 0,0667 0,1034 0,6478 0,2543
ATIlBITyr-35 3(1x500/35) 0,0834 0,1068 0,6646 0,256
AlTBITyr-35 3(1x400/35) 0,105 0,1107 0,6861 0,2579
AlTBITyr-35 3(1x240/25) 0,164 0,12 0,902 0,412
AlTBITyr-35 3(1x150/25) 0,266 0,129 1,005 0,416
AIlIBITyr-35 3(1x95/16) 0,411 0,139 1,332 0,731
AlIlBITyr-35 3(1x70/16) 0,567 0,146 1,49 0,735
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ConpoTuBinieHus kadesnel rpecTaBiieHbl B Tadaute 4.1.2.

Ta6muma 4.1.2. Pacuer conporusnenuii KJI BOY

| 28

Jumna KJI| Mapka u ceuenne KJI 35 Ic,
Yuacrtok KJI R1,0Mm | X1, OMm | R0O,0OM | X0, OM
35kB, m kB A
I1C 220 kB — PY 35 kB 461 ATIBITyr-35 4x3(1x500/35) 0,01 0,012 0,077 0,03 9,409
PY 35 kB — B3OV Ne4 528 AlIlIBITyr-35 3(1x240/25) 0,087 0,063 0,476 0,218 2,06
BOY Ne4 — B3OV Ne3 858 AlIlIBITyr-35 3(1x150/25) 0,228 0,111 0,862 0,357 2,856
BOY Ne3 —BDVY Ne2 1121 AllIBITyr-35 3(1x95/16) 0,461 0,156 1,493 0,819 3,184
B2V Ne2 — BOVY Nel 1415 AllBITyr-35 3(1x95/16) 0,582 0,197 1,885 1,034 | 4,019
PV 35 kB - B3V Nel0 6856 AllBITyr-35 3(1x630/35) 0,457 0,709 4,441 1,743 | 38,119
BDY Nel0 — BDY Ne9 1072 Allsllyr-35 3(1x400/35) 0,113 0,119 0,735 0,276 5,02
B3OV No9 — BDVY Ne§ 877 AllBITyr-35 3(1x240/25) 0,144 0,105 0,791 0,361 3,42
BOY Ne§ — BDY Ne7 2000 AIlIBITyr-35 3(1x150/25) 0,532 0,258 2,01 0,832 6,657
BOY Ne7 —BDY Ne6 793 AllBITyr-35 3(1x70/16) 0,45 0,116 1,182 0,583 2,022
BOY Ne6 — BOY Ne5 859 AllBITyr-35 3(1x70/16) 0,487 0,125 1,28 0,631 2,19
PY 35 kB - B3V Nel3 1271 AITIBITyr-35 3(1x630/35) 0,085 0,131 0,823 0,323 7,068
BOY Nel3 — B3V Nel2 828 AIlIBITyr-35 3(1x500/35) 0,069 0,088 0,55 0,212 4,225
B3Y Nel2 - B3V Nell 1967 AIlIBITyr-35 3(1x500/35) 0,164 0,21 1,307 0,504 10,03
BOY Nell — B3V Nel? 869 AIlIBITyr-35 3(1x400/35) 0,091 0,096 0,596 0,224 4,069
B3Y Nel7 - BOY Ne2l 930 AIlIBITyr-35 3(1x240/25) 0,153 0,112 0,839 0,383 3,627
BOVY No21 — B3V Nel6 1362 AllBITyr-35 3(1x150/25) 0,362 0,176 1,369 0,567 4,535
BBV Nel6 — BDY Nel5 1344 Allsllyr-35 3(1x70/16) 0,762 0,196 2,003 0,988 | 3,426
BDY Nel5 — BDY Nel4 1170 AlleITyr-35 3(1x70/16) 0,663 | 0171 | 1,743 | 0,86 | 2,983
PY 35 kB — BOVY Ne20 4306 AllsITyr-35 3(1x150/25) 1,145 0,555 4,328 1,791 14,21
B3OV No20 — B3V Nel9 1082 AllslITyr-35 3(1x70/16) 0,613 0,158 1,612 0,795 2,76
BOVY Nel9 — B3OV Nell 1030 ATlBITyr-35 3(1x70/16) 0,584 0,15 1,535 0,757 2,628

B3am. uHB. N°

[lodn. v dama

N2 noadn.

WHB.

DiekTpudeckas cxema 3amernenns Xonmckorn BOC u npuneraromeit cetn 35

kB npencrasnena Ha ueprexe B2C00086.286.4.1-NJ103.3, nucr 4.
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Ta6muma 4.1.3. Pe3ynbrarsl pacuera TOKOB K.3. B MUHMMAJIbHOM PEXKUME IS

MPOBEPKU YyBCTBUTEIHLHOCTH (0€3 yueTa MoJnuTKu K.3. oT BOY).

@aznbiit  (Dazublii Tok| azublii Tok | Tox 00p. Toxk o0p. YTpOeHHBIN TOK
Homep |TOK mpm 2-| 1npu 2- pu 1- IIOCJIEN. IIPU | IIOCJEA. IIPU | HYJEB. IOCIEN.
BOYV/rouka (pazHom k.3.|pa3zHoM K.3.| pa3HoM K.3. |2-pa3HoM K.3.[1-pa3zHom k.3.| mpu 1-pazHoM
K.3. HacTt. 35 |Hact. 0,72 | Hacr. 0,72 | Hacr. 0,72 | HacT. 0,72 |3aMBIKaHHH Ha CT.
KB, A KB, A kB, A kB, A kB, A 35kB, A
PY 35 B

e 5238 - - - - 427
PII 35 xB 5220 - - - - 426
4 5127 717 478 414 275 424
3 4957 713 475 412 274 421
2 4680 708 472 409 272 414
1 4307 701 467 405 269 406
10 4324 699 465 403 268 411
9 4194 695 463 401 267 409
8 4079 692 461 400 266 406
7 3776 684 456 395 263 398
6 3597 680 453 393 261 392
5 3402 676 450 390 259 387
13 5032 715 476 413 274 423
12 4912 712 475 411 274 421
11 4640 706 471 408 271 417
17 4522 704 469 406 270 415
21 4384 700 467 404 269 411
16 4151 695 463 401 267 406
15 3807 688 458 397 264 397
14 3503 681 454 393 262 389
20 4344 701 467 405 269 408
19 4013 695 463 401 267 400
18 3703 689 459 398 265 394

[Ipumevanue: yTONIEHHBIM WPUPTOM YKa3aHbl TOKH K.3., YyBCTBUTEIbHOCTD
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COCTaBJISCT:

g

S Iyamake = I(1)zmakcen + I3)ceac

3

IS rae Iysmakcen = 427 A — TOK 3aMbIKaHHMsA Ha 3€MIIKO OT PE3MCTUBHOIO
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B3am. uHB. N°

[lodn. v dama

WHB. N2 nodn.

E
I3ycBac = 139 A — TOK 3aMbIKaHMs Ha 3EMIIK0 OT EMKOCTH BCex Kabenen 35 kB
BOC.
1(1)3.MAKC =427+ 139 = 566 A.

4.2 IlpoBepka 4yBCTBUTEJIbHOCTH 3aBOACKHUX ycTaBOK BOY Nel-Ne21
Homunanshsiii nepsuunsbiil Tok TT: 1000 A.

Homunanbhblil Bropuussiidi Tok TT: 1 A.

4.2.1 YcraBka MT3 31>

Pexomennyemass mnpousBogutenem BDOY ycraBka 31>=94 A (Bbimepkka
BpEMEHHU cpabaThIBaHUS 3aBUCUMAsI OT TOKA).

[IpoBepsieM 4yBCTBUTEIBHOCTS K K.3. Ha cTopoHe 0,72 kB.

MuHMMaIbHBIN TOK OT BHEITHEH cHUCTeMbl Ha ctopoHe 35 kB mpu 1-da3znom
k.3. Ha ctropone 0,72 kB BOY No5 cocrasisiet 450 A.

Ky = Ixamun/Icz = 450/94 = 4,7 - yCIIOBUE YYBCTBUTEIBHOCTH

Beinostasiercst (Ky > 1,5).

4.2.2 YeraBka MT3 31>>

Pekomennyemass npousBogutenem BDOVY ycraBka 31>>=155 A (Bbluepkka
BpeMeHU cpabaTbIBaHus 3C).

[IpoBepsieM UyBCTBUTEIBHOCTS K K.3. Ha ctopoHe 0,72 kB.

MuHuMaIbHBIN TOK OT BHEIIHEH cucteMbl Ha ctopoHe 35 kB npu 1-daznom
K.3. Ha ctopone 0,72 kB BOY Ne5 cocraBnsier 450 A.

Ky = ks mun/Icz = 450/155 =29 - yCJIOBUE YyBCTBHUTEIBHOCTH

BoimosiHseTcs (Ky > 1,5).

4.2.3 YceraBka MT3 31>>>
Pexomennyemas npousBogutesneM BOVY ycraBka 31>>>=1000 A (Bbaepkka
BpemeHu cpabatbiBanus 0,04 c).

[IpoBepsieM UyBCTBUTEIBHOCTS K K.3. HA CTOpOHE 35 KB.
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WHB. N2 nodn.

[
MuHMMaIbHBIN TOK OT BHEIIHEW cucTteMbl Ha cTopoHe 35 kB mpu 2-x dhaznom
K.3. Ha ctopoHe 35 kB BOVY Ne5 cocrasnser 3402 A.
Ky = ks mun/Icz = 3402/1000 = 3,4 -  ycioBUE  YyBCTBUTEIHLHOCTH

Beinontasercs (Ky > 1,3).

4.2.4 Ycraka MT3 lo>

Pexomennyemas mpousBoautesnieMm BDOY ycraBka 10>=25 A (BbLaepxkka
BpEMEHM cpabaThIBaHUS 5 C).

[IpoBepsieM UyBCTBUTEIBHOCTH K K.3. Ha CTOpoHE 35 KB.

MuHMMaIbHBIN TOK OT BHEIIHEH cucTeMbl Ha ctopoHe 35 kB npu 1-daznom
3ambikaHuu Ha ctopone 35 kB BOY Ne5 cocrannsier 387 A.

Ky = lxsmun/Icz = 387/25 = 15,4 - yCJIOBUE YyBCTBUTEIBHOCTH

Beinostastercs (Ky > 1,5).

4.2.5 Ycrapka MT3 lo>>

Pexomennyemass npousoguterem BDOVY ycraBka 10>>=100 A (Bbiaepkka
BpeMeHnu cpabarbiBanus 0,04 c).

[IpoBepsieM 4yBCTBUTEIBHOCTS K K.3. Ha CTOpOHE 35 KB.

MuHHMaIbHBIA TOK OT BHEIIHEH cucTeMbl Ha ctopoHe 35 kB mpu 1-da3znom
3ambIKaHuM Ha cTopoHe 35 kB BOVY Ne5 cocrasnsier 387 A.

Ky = ks mun/Icz = 387/100 = 3,8 - yCIIOBUE JyBCTBUTEIHHOCTH

BoimosiHseTcs (Ky > 1,5).

4.3 Boioop ycraBok KJI 35 kB BOY Ne4
Homunansnsiii nepsuunsbiii Tok TT: 400 A.

Homunanbhbiii BTopuunbiidi TOK TT: 5 A.

4.3.1 Pacuer TOKOBOI OTCEYKH
N3 ycnous cornacoBanus ¢ ycrapkoit 31>>>=1000 A BOYVY:

I3 = K¢ X 31 >>>,
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rae Kc = 1,1 — ko3¢ duimenTt coriacoBaHus;

Iz > 1,1 %1000 = 1100 A.

N3 ycnoBust OTCTPOMKH OT MAKCUMAJIBHOTO TOKA HATPY3KHU:

Ic3 = Korc X Iyarpmakc/Ks,

rae Kore = 1,1 — 1,2 — kosdpuniveHT oTcTponku;

Kg = 0,95 — ko3¢ dummenT Bo3Bpara;

IyarpMAKC — ~MAakCHUMAalbHBIM TOK Harpy3kd (BbIOpaH HCXOJsd U3
MakcuMajgbHOro Toka 1mectd BOY —  Igarpmakc = 78,73 X4 =315A, B

COOTBCTCTBUHU C ITPCACTABJICHHBIMU NCXOAHBIMHA Z[aHHBIMI/I).

Iz = 1,2 X 315/0,95 = 400 A.

N3 YCJI10BUA OTCTpOﬁKH OT MaKCHUMAaJIBHOI'O TOKa ITOJITMTKH TpeX(l)a3HOF O K.3. B

PV 35 xB Xonmckou BOC ot BOY cBoel nuHuu:
Iz = Kore X Npay X I(3)k3.Bay:
rae Kore = 1,1 — 1,3 — ko3 puimeHT oTcTponky;
Np3y = 4 — xkonmmuecTBO BOY, NOAKIIOYEHHBIX K CBOEH JIMHUH,
Ii3yk3poy = 89,6 A — MakcUMasbHBIH TOK TMOIMUTKA TPEX(Pa3HOro K.3 OT

OI[HOI\/II BBV, B COOTBCTCTBHHU C MMPCACTABJICHHBIMU NCXOOAHBIMHA JAHHBIMU.

Ies = 1,1 X 4 X 89,6 = 395 A.

[Ipuaumaem I3 = 1100 A.

[IpoBepsieM 4yBCTBUTEIBHOCTS K K.3. Ha cTOpoHE 35 kB BOY.

MuHMMaIbHBIN TOK MOAIATKY OT BHEIIHEN CUCTEMBI Ha CTOpOoHE 35 kB mipu 2-
X (pazHOM K.3. Ha cTopone 35 kB BOVY Nel cocrasnser 4307 A.

Ky = lksmun/Icz = 4307/1100 =3,9 -  ycioBue  YyBCTBUTEIHLHOCTH
BeinosHsercs (Ky > 1,3).

VYcraBka BO BTOPUYHBIX BETMUMHAX:

Iczpr = 1100/(400/5) = 13,75 A.

TokoBast 0Tce4ka BBINOJHACTCA HEHATPABICHHOM.
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MakcuMaiibHoro Toka 1mectd BOY  —  Igarpmakc = 78,73 X4 =315A, B

COOTBCTCTBHUH C IIPCACTABJICHHBIMHA NCXOIHBIMHA I[aHHbIMI/I).

PV 35 kB Xommckont BOC ot BOY cBoeit nuanu:

oaHoit BOY, B cOOTBETCTBHU C MPEICTaBICHHBIMU UCXOHBIMU JaHHBIMH.

| 33

Bpewmst cpabateiBanus tc3 = tupeg + At = 0,04 + 0,25 = 0,29 c.

4.3.2 Pacuer MAaKCUMAJILHOU TOKOBOH 3aIIIUTHI

W3 ycnoBus cornacoBanus ¢ yctaBkoil 31>>=155 A BOV:
I3 = K¢ X 31 >>,

rie Ko = 1,1 — koaduimeHT cornacopanus;

Iz >1,1x 155 =171 A.

N3 ycmoBHst OTCTPOMKHM OT MAKCHUMAJIBHOTO TOKA HATPY3KH:

Ic3 = Kore X Iyarp.maxc/Ke,
rae Kope = 1,1 — 1,2 — xoadduimeHT oTcTponku;
Kg = 0,95 — ko3 durmeHT Bo3Bpara;

IyarpMAKC — ~MaKCHUMalbHBIM TOK Harpy3ku (BbIOpaH HCXOAsS U3

Iz = 1,2 X 315/0,95 = 400 A.

N3 YCIIOBUA OTCTPOf/'IKH OT MAaKCHUMAJIBHOI'O TOKa ITOAITMTKN TpCX(l)aSHOFO K.3. B

Icz = Kore X Npay X I(3)k3.83y:
rae Kore = 1,1 — 1,3 — ko3 puieHT oTcTponku;
Np3y = 4 — konmnuectBO BOY, NOAKIIOYEHHBIX K CBOEH JIMHUH,

Ii3yk3poy = 89,6 A — MakCHMasbHbIM TOK HOANMTKH TPex(asHOro K.3 OT

Iz = 1,1%X 4% 89,6 =395A.

[Ipuanmaem I3 = 400 A.

[IpoBepsieM UyBCTBUTEIBHOCTS K K.3. Ha cTopoHe 0,72 kB.
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WHB.

Ii

MuHMMaIbHBIN TOK OT BHEIIHEH cucTeMbl Ha ctopoHe 35 kB mpu 1-daznom
K.3. Ha cTopoHe 0,72 kB BOY Nel cocrasnsier 467 A.

Ky = lkzmun/Icz = 467/400 = 1,1 - ycrmoBue UYyBCTBUTCIBHOCTH HE
BeimosHsgeTces (Ky < 1,5 — ¢ yyeToM cCONpOTHBJIEHUS IyTH).

J{ns obecnieueHurs JAIbHETO PE3EpPBUPOBAHUS IPEayCMaTpUBAETCS CTyneHb /13
or TpexdaszHblx K.3. U cryneHb MT3 oOpaTHOI mMOCIen0BaTENbHOCTH OT
HECUMMETPUYHBIX K.3., T.K. JI3 0Opu HECUMMETPUUYHBIX K.3. 32 CHJIOBBIMU
tpanchopmaropamu D/Y-5 ¢ ydeToM NepexomHOTO CONMPOTUBICHUS MOXET HE

HNMCTDb HCO6XOI[I/IMYIO YYBCTBUTCIBbHOCTD.

YcraBka BO BTOPUYHBIX BEJIMUYUHAX:
MT3 nepBoii CTyIIEHU BBINOJIHSAETCS HEHAIIPABICHHOM.

Bpewms cpabateiBanms tqz = tupen + At = 3+ 0,25 = 3,25 c.

4.3.3 Pacuer crynenu /I3

Jlns obecniedeHus] JAbHETO PE3EpBUPOBAHUS, MPEAYCMATPUBAETCA CTYIEHb
JTUCTAHITMOHHOM 3aIUTHI OT TpeX(Pa3HbIX K.3.
[TapameTpsl 3aIMIIAEMOTO IPUCOETUHEHUS:

ZH:2,938+122,667 OM, Pvy = 83 rp.

[IponsBoaum pacyeT cryneHd /3 mo yclIOBUIO YyBCTBUTEIBHOCTH NPH K.3. B

30HE JTaJbHEr0 Pe3epBUPOBAHUS:

X X
yul yuN
X, 2Ky x| X+ —"—"—+...+——
KTOKy‘{l KTOquN
rac qul ---quN — COIIPOTHUBJICHHUEC YYACTKOB LICIIM C PA3HBIM KOS(l)(i)I/IHI/IeHTOM
TOKOPACIIPCACIICHUA.

Ky — k03¢ dUIMeHT 4yBCTBUTENBHOCTH, coryiacHo [1YD mpuHUMaeTcsi paBHbIM
1,2 mpu K.3. B KOHIE 30HBI pe3epBUpOBaHUA. B pacyeTax HCHONB3YyETCA TAKOUH

peXUM, PU KOTOPOM 3HaUEHUE KO PUIIMEeHTa TOKOpacpeneIeHUs MUHUMAJIBHO.
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WHB.

Pacuer YCTaBKH CTYIICHHU I[3 I10 YCJIOBHIO YYBCTBUTCIBHOCTH K K.3. HAa CTOPOHC

0,72 xB BOYV:
X.,=>1,2X%x22,667 =27,20Mm
PaccunThiBaeM aKTUBHYIO COCTaBJISIOIIYIH0 YCTaBKH CpadaThIBAaHUS CTYNCHHU

J3 1d Hajge)KHOro oOXBaTa IEPEXOJHOTO COMPOTHUBICHHS IYTH, HCXOAS W3

conpoTtuBieHus Ayru Ha cropone HH 25 mOwm:
R., = 0,025 * 35%2/0,72% = 60 Om

BO BTOpI/I‘IHI-;IX BCIIMUMHAX:
X.,.=27,2%80/350 = 6,3 OMm
R.,. =60 X 80/350 = 13,8 Om

I[OHyCTI/IMHﬁ Aralria3oH BO BTOPHUYHBIX BCIMYMHAX:
XC.3.T(RC.3.T) = 0:2 — 100 Om.

[IpuHuMaeTcs moMroHaibHasi Xxapakrepuctuka J13.

10 - Xapakrepucruka crynenn /[3
X, OMm

30 4

3o0Ha cpabaTsIBaHHA [

10 - |
A\ \ |

(==

20 T 20 10 60

R ‘\\ III

20 -
Brinepskka BpemeHu cpabaTeiBaHus cTynenu J3:
tes = teanpen T4t =3+ 0,25 =3,25¢c

434 Pacyer MaKCHMAJbHOM  TOKOBOM  3alIMTHI  O0paTHOH

NOCJIeA0BATEIBbHOCTH
Bribupaem ycTaBKy MCXOAsl U3 YCJIOBUS YYBCTBUTEIBHOCTH K K.3. HA CTOPOHE

0,72 kB.
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B3am. uHB. N°

[lodn. v dama

Ed
MuHMMaIbHBIN TOK 00paTHOM MOCIEA0BATEILHOCTH Ha cTOpoHe 35 kB mpu 1-
¢dazaoMm k.3. Ha cropone 0,72 kB BOY Nel cocrasnser 269 A.
Icg = IK3.MI/IH/K‘{ = 269/1,5 =179A - Kq IMPUHUMACM 1,5 C Y4YCTOM

IMCPCXOAHOT'O COIIPOTHUBJIICHUA OYT'U.

VYcraBka BO BTOPUYHBIX BEJTHUMHAX
IC3.BT = 179/(400/5) == 2,2 A.
Bpewms cpabateiBanms tq3 = tupen + At = 3,00 + 0,25 = 3,25 c.

4.3.5 YcraBKka CTylIeHU TOKOBOM 3aILUTHI HYJICBOM I10C/I€10BATEIbHOCTH
N3 ycnoBus cornacoBanus ¢ ycraBkoit 10>>=100 A BDYVY:

I3 = K¢ X 31 >>,

rae K¢c = 1,1 — xoaddunuent cornacoBanus;

Iz > 1,1 x 100 = 110 A.

[IpoBepka 1o yCIOBHIO OTCTPOUKH OT EMKOCTHOT'O TOKa 3aMbIKaHUSI Ha 3€MITIO
CBOEH JIMHUU:
Ic3 = Ky X Kgp X Ic g1,
rae Ky = 1,2 — xoadpunmeHT Haie)KHOCTH;
Kgp =1—1,5 - koadpdumuent «Opockay, ydUTHIBAIOMIMK OPOCOK
€MKOCTHOT'O TOKa B MOMEHT BO3HUKHOBeHHA O33;
Icqg=2,06+2856+3,184+4,019=13A - EMKOCTHOM TOK
3aMbIKaHUS OT COOCTBEHHOW KaOenpbHOUM JIMHUM (NMPUHSAT HA OCHOBAaHUU TOMa
B3C00086.286.4.1-1J103.1),
Ic3=212x%x15%x13 =24A.

[IpoBepsieM UyBCTBUTEIBHOCTS K K.3. Ha cTOpoHE 35 kB BOY.
MuHMMaIbHBINA TOK OT BHEIIHEN cucTeMbl Ha cTopoHe 35 kB BOY Nel npwu 1-

¢daznoMm 3ambikanuu Ha ctopore 35 kB BOY cocrasnser 406 A.
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B3am. uHB.

[lodn. v dama

WHB. N2 nodn.

Ed

YCIIOBUC JYBCTBUTCIIbHOCTHU

KLI = IKB.MI/IH/IC3 = 4‘06/110 = 3,6
Beinosasercs (Ky > 1,5).

Bpewmst cpabateiBanus tcz = tupeg + At = 0,04 + 0,25 = 0,29 c.

4.4 Boioop ycraBok KJI 35 kB BOY NelO
Homunanehsiii nepsuunbiil Tok TT: 500 A.

HomunanbHbiil BropuuHbiii TOK TT: 5 A.

4.4.1 PacueT TOKOBOM OTCEYKH

W3 ycnoBus coriacoBanus ¢ ycraBkoit 31>>>=1000 A BDYVY:
I3 = Kg X 31 >>>,

rae K¢c = 1,1 — koaddunment cornacoBanus;

Iz > 1,1 X 1000 = 1100 A.

N3 ycrnoBUsI OTCTPOMKHM OT MAaKCUMaJIbHOTO TOKA HArpy3KH:

Ics = Korc X Iyarpmakc/Ks,

rae Kore = 1,1 — 1,2 — ko3 puieHT oTcTponKu;

Kg = 0,95 — ko3 durmeHT Bo3Bpara;

IyarpMAKkc — ~MaKCHMalbHBIA TOK Harpy3kd (BbIOpaH MCXOAS U3
MakcuMasibHoro Toka 1mectd BOY  —  Igarpmakc = 78,73 X5 =394 A, B

COOTBCTCTBUU C NIPCACTABJIICHHBIMHA NCXOIHBIMU I[&HHI)IMI/I).

Iz = 1,2 X 394/0,95 = 500 A.

N3 ycnoBust OTCTPOHMKH OT MaKCUMaJIbHOTO TOKA MOJAMUTKH Tpex(}a3zHoro K.3. B
PV 35 kB Xonmckoit BOC ot BOY cBoeilt nuHum:

Iz = Kore X Npay X I(3)k3.8ay:

rae Kore = 1,1 — 1,3 — koadpurmeHT oTcTpoiiKy;

Ngyy = 5 — konmmdectBo BOY, monkIt0ueHHBIX K CBOCH JTMHHH;

Ii3yk3poy = 89,6 A — MakcUMasbHBIH TOK IOINUTKA TPEX(Pa3HOro K.3 OT

OI[HOIZ Bgy, B COOTBCTCTBHHU C MMPCACTABJICHHBIMU NCXOOAHBIMH JaAHHBIMU.

/lucm

~ | 3am | 226-20 06.20 B3C00086.2686.4.1-1/103.3 32

Usm.

Kon.y4q /lucm| N°dok.| [lodn. | fAama




B3am. uHB. N°

[lodn. v dama

WHB. N2 nodn.

I3 =1,1x5x89,6 =493 A.

[Tpuaumaem I3 = 1100 A.

[IpoBepsieM 4yBCTBUTENBHOCTH K K.3. Ha cTopoHe 35 kB BOYVY.

MuHUMaNBHBIN TOK OT BHEITHEH cUCTeMbI Ha cTopoHe 35 kB mpu 2-x ¢gazHom
K.3. Ha cropoHe 35 kB BOVY Nob cocrasmnsier 3402 A.

Ky = Ikamun/Icz = 3402/1100 =3,0 -  ycloBHE  YyBCTBHUTEIBLHOCTHU

Beinontasercs (Ky > 1,3).

YcraBka BO BTOPUYHBIX BEJTMYUHAX:
TokoBas OTCeUKa BBHIMOJHAETCS HEHATPABICHHOM.

Bpewms cpabateiBanms tq3 = tupen + At = 0,04 + 0,25 = 0,29 c.

4.4.2 Pacyer MaKCMMAJIbHOM TOKOBOH 3alIIUTHI

W3 ycnoBus cornacoBanus ¢ ycrapkoit 31>>=155 A BDV:
I3 = Ko X 31 >>,

rae Ke = 1,1 — xoaddunment cornacoBanus;

Iz >1,1%x 155 = 171 A.

N3 ycnoBust OTCTPOMKH OT MAKCUMAJIBHOTO TOKA HATPY3KHU:

Ics = Kore X Iyarpmakc/Ks,

rae Kore = 1,1 — 1,2 — ko3 puimeHT oTcTponku;

Kg = 0,95 — ko3 duniment Bo3Bpara;

IgyarpMAKC — ~MakCHMalbHBIML TOK Harpy3ku (BbIOpaH HCXOAs U3
MakcuManibHoro Toka 1mectd BOY  —  Igarpmakc = 78,73 X5 =394 A, B
COOTBETCTBHUH C MPEICTABICHHBIMU UCXOAHBIMU JIAHHBIMH).

Iz = 1,2 X 394/0,95 = 500 A.
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[lodn. v dama

N2 noadn.

WHB.

El

N3 yCJI10BUA OTCTpOﬁKH OT MaKCUMAJIBHOI'O TOKa ITOJIIMTKH TpeX(baSHOI‘O K.3. B

PV 35 kB Xoamckoit BOC ot BDYVY cBoeit nunuu:

Ic3 = Korc X Npay X I(3)k3Bay:

rae Korc = 1,1 — 1,3 — koadpuniveHT oTcTponku;

Npsy = 5 — xkonmnuectBo BOY, noakmoueHHBIX K CBOCH JTMHUMY;

I(3)k3poy = 89,6 A — MakCUMalnbHBI TOK HOAINUTKU TPeX(pasHOro K.3 OT

oaHoit BOY, B COOTBETCTBHUM C MPECTABICHHBIMU UCXOIHBIMU JaHHBIMM.

I3 =1,1x5x89,6 =493 A.

[Tpuaumaem I3 = 500 A.

[IpoBepsieM 4yBCTBUTEIBHOCTS K K.3. Ha cTopoHe 0,72 xB.

MuHMMaIbHBIN TOK OT BHEIIHEH cucTeMbl Ha ctopoHe 35 kB mpu 1-da3znom
K.3. Ha ctopone 0,72 kB BOY Ne5 cocrasnsier 450 A.

Ky = lksmun/Icz = 450/500 =0,9 - ycinoBue UYyBCTBUTECJIBHOCTU HE
BoimotHsieTcs (Ky < 1,5 — ¢ y4eToM conpoTUBJIEHUS IyTH).

J{nst obecnieueHus JAIbHETO PE3EpPBUPOBAHUS MIPEeayCMaTpUBaAETCs CTyneHb /13
or TpexdasHplx K.3. U cryneHb MT3 oOpaTHOI mMOCIEI0BATENIbHOCTH OT
HECUMMETPUYHBIX K.3., T.K. I3 mNpH HECUMMETPUYHBIX K.3. 3@ CHUJIOBBIMHU
tpancopmaropamu D/Y-5 ¢ yderoM mepexoqHOr0 COMPOTHBIICHUS MOXET HE

HNMCTDb HGO6XOI[I/IMYIO YYBCTBHUTCIBbHOCTD.

VYcraBka BO BTOPUYHBIX BEJIMYMHAX:
Iczgr = 500/(500/5) =5 A.
MT3 nepBo# CTyNIEHU BBITIOJIHAETCS HEHAIIPABICHHOM.

Bpewms cpabateiBanus tez = tnpen + At = 3+ 0,25 = 3,25 c.

4.4.3 Pacuer crynenu /13

Jlnst obecniedeHus: TabHETO PE3ePBUPOBAHUS, MPEAYCMATPUBACTCS CTYIEHBb
JTUCTAHITMOHHOMN 3aIUTHI OT TpeX(Pa3HbIX K.3.
[TapameTpsl 3aIMIIAEMOT0 TPUCOETUHEHUS:

Z1=3,763+j23,572 OM, @y = 81 rp.
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N2 noadn.

WHB.

Ii

[IpousBoaum pacuer crynenu JI3 1o yclioBHIO YyBCTBUTEIBHOCTH MPHU K.3. B

30HE JaJBHETr0 Pe3epBUPOBAHUS:

X X
yul yuN
X, = Kygx|X;+ oot
KTOqul KTOKy'{N
rac qul "'quN — COIIPOTHUBJICHHUC YYACTKOB ICIIN C PA3SHBIM KOC—)(I)(i)I/IHI/IGHTOM
TOKOPACIIPCOACIICHUA.

Ky — ko3¢ dunireHT 4yBCTBUTENHHOCTH, corjacHo [1YD npuHuMaeTcs: paBHBIM
1,2 mpm K.3. B KOHIE 30HBI pe3epBUPOBaHUA. B pacdyeTax HMCHONB3YETCA TAKOH

PCKHUM, IIPHU KOTOPOM 3HAYCHUC KOS(bq)I/IHI/IGHTa TOKOPACIIPCACIICHUA MUHUMAJIBHO.

Pacuer ycraBku crynenu /(3 1o yCclIOBUIO YyBCTBUTENBHOCTH K K.3. HA CTOPOHE
0,72 xB BOYVY:
X.; = 1,2%x 23,572 = 28,287 Om

PaccuuThiBaeM aKkTHBHYIO COCTaBIIAIONIYIO YCTaBKM CpaOaTbIBaHUSA CTYIEHU
J3 g HajgeKHOro oOXBaTa IEPEXOJHOTO COINPOTHUBIICHHS IYTM, HCXOAS W3
conpotusieHus 1yru Ha ctopone HH 25 mOwm:

R., = 0,025 * 352/0,722 = 60 Om

BO BTOpI/I‘IHBIX BCIIMUMHAX:
X.,, = 28,287 x 100/350 = 8,1 Om
R.,. = 60X 100/350 = 17,2 Om

JlomycTUMBbIN quana3oH BO BTOPUYHBIX BEJIMUMHAX:
XC.3.T(RC.3.T) = 0;2 — 100 Om.

[IpuHUMaeTCsl MOMUTOHANIbHAS XapakTepucTuka J13.
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Ii

10 - XapakrepucTuka crynesu /[3
X, Om

30 4

Y\ 20 A ,
|
30Ha cpabaTbIBaHHA |

10 - .

]

220 20 40 60

R “““a___k |

=20 -
Brinepskka BpeMeHu cpabaTeiBaHusi cTyneHu J3:
tes = teampen T4t =3+ 0,25 = 3,25 c.

MAaKCUMAJIbHOM TOKOBOI 3aLUThI oOpaTHOH

4.4.4 Pacuer

nmocjIe10BaTeJIbHOCTH

BBI6I/Ipa€M YCTAaBKy HCXOOA U3 YCIIOBHA YYBCTBUTCIIbBHOCTH K K.3. Ha CTOPOHC

0,72 kB.

MuHuManbHBIN TOK 0OOpaTHOW MOCIEA0BaTeIbHOCTH Ha cTopoHe 35 kB mpu 1-

¢dazHom k.3. Ha ctopoHe 0,72 kB BOY Nob cocraBnser 259 A.

Ic3 = IK3.MI/IH/KLI = 259/1,5 =172 A - KI_I IIpUHUMAacCM

MEPEXOIHOTO COMPOTUBIICHUS TyTH.

YcraBka Bo BTOPHUYHBIX BCIIMYMHAX!

IC3.BT = 172/(500/5) = 1,7 A.

1,5 ¢ yuerom

g Bpewms cpabatsiBanus tqz = tupeg + At = 3,00 + 0,25 = 3,25 c.
4.4.5 YcraBka CTylleHH TOKOBOM 321U THI HYJIEBOM M0CJIe10BATEIbHOCTH
,§ N3 ycnous cornacoBanus ¢ ycrapkoil 10>>=100 A BOYVY:
% I3 = K¢ X 31 >>,
) rae Kc = 1,1 — xoadduimeHT cornacoBanus;
IS I3 =>1,1x100 =110 A.
g 1 - | 3am. | 225-20 06.20 B3C00086.286.4.1-1/103.3 36
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WHB. N2 nodn.

Ii

[IpoBepka 1o yCI0BUIO OTCTPOMKHA OT EMKOCTHOTO TOKA 3aMbIKaHUSI Ha 3€MJTIO

CBOEH JINMHUU:

Icz = Ky X Kgp X I¢ 1,
rie Ky = 1,2 — koadpuiimeHT Haie)KHOCTH;

Kgp =1—1,5 - koddpdumment «Opockay, yIUTHIBAIOMIHA OpPOCOK

€MKOCTHOT'O TOKa B MOMEHT BO3HHUKHOBeHUS O33;

Icq =38119 + 5,02 + 3,42 + 6,657 + 2,022 + 2,19 = 58 A -

€MKOCTHOM TOK 3aMbIKaHHs OT COOCTBEHHOW KaOenbHOM JIMHUM (IIPUHAT Ha

ocHoBanuu Toma B2C00086.286.4.1-1J103.1),

Ic3>1,2%1,5x 58 =105 A.

[IpoBepsieM UyBCTBUTEIBHOCTS K K.3. Ha cTopoHe 35 kB BOY.

MuHUManbHBIM TOK OT BHEIIHEH cucteMbl Ha cTtopoHe 35 kB BOY npu 1-

¢dazaoM 3ambikaHuu Ha cTopoHe 35 KB BDY Ne5 cocraBnser 387 A.

Ky = Ixamun/Icz = 387/110 = 3,5 - yCIIOBUE YYBCTBUTEIBHOCTU

BoimoiHseTcs (Ky > 1,5).

Bpewms cpabateiBanus tqz = tupen + At = 0,04 + 0,25 = 0,29 c.
4.5 Boioop ycraBok KJI 35 kB BOY Nel3
HomunanwsHsiii nepsuanblil Tok TT: 800 A.

Homunanbnbiii BTopuuHbiid TOK TT: 5 A.

4.5.1 PacyeT TOKOBOM 0TCEYKH

W3 ycnoBus cornacoBanus ¢ ycraBkoit 31>>>=1000 A BDYV:
Iz = Kc % 31 >>>,

rae Ko = 1,1 — koaduiment cornacoBanus;

Iz = 1,1 % 1000 = 1100 A.

N3 ycnoBust OTCTPOMKH OT MAKCUMAJIBHOTO TOKA HATPY3KHU:

IC3 = I'<OTC X IHAFP.MAKC/KBl
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Ii

rae Korc = 1,1 — 1,2 — kosdpuniveHT oTcTponky;

Kg = 0,95 — xoaddunmenT Bo3Bpara;

IyarpMAKC — ~MAakCHUMalbHBIA TOK Harpy3kd (BbIOpaH HCXOJsd U3
MakcuMmaiabHoro Toka 1mecth BIY  —  Iyarpmakc = 78,73 X8 =630A, B

COOTBCTCTBHUU C IIPCACTABJIICHHBIMH NCXOJHBIMHU I[aHHBIMI/I).

Iz = 1,2 X 630/0,95 = 800 A.

13 yciioBusi OTCTPOMKN OT MaKCUMAJILHOTO TOKA MOANUTKH TpeX(a3zHoro K.3. B
PV 35 kB Xonmckoit BOC ot BOY cBoeit nuHum:

Ics = Kore X Npay X I(3)k3.Bay:

rae Kore = 1,1 — 1,3 — ko3 puimeHT oTcTponku;

N3y = 8 — konmmuecTBO BOY, NOAKIIOYEHHBIX K CBOEH JINHUY,

Ii3yk3poy = 89,6 A — MakCUMaJbHBIH TOK TMOINUTKA TPEX(Pa3HOro K.3 OT

oaHot BOY, B COOTBETCTBHUM C MPECTABICHHBIMU UCXOIHBIMU JAHHBIMM.

I3 >1,1X8x%89,6="789A.

[Ipuaumaem I3 = 1100 A.

[IpoBepsieM 4yBCTBUTEIBHOCTS K K.3. Ha cTOpoHE 35 kB BOY.

MuHMMaIbHBINA TOK OT BHEIIHEH cucTtembl Ha cTopoHe 35 kB npu 2-dha3znom
K.3. Ha cTopoHe 35 kB BOVY Nel4 cocraBnser 3503 A.

Ky = lkzmun/Icz = 3503/1100 =3,1 -  ycioBHe  YyBCTBUTEIHHOCTH

Beinontasiercs (Ky > 1,3).

YcTraBka BO BTOPUYHBIX BEJIMYUHAX:
I3t = 1100/(800/5) = 6,87 A.
TokoBast 0OTceuKa BBINOJHAECTCA HEHATPABIECHHOM.

Bpewms cpabateiBanus tez = tupen + At = 0,04 + 0,25 = 0,29 c.

4.5.2 Pacuer MaKCHMAJILHOM TOKOBOM 3alIIMThI

W3 ycnoBus cornacoBanus ¢ ycraBkoil 31>>=155 A BOYV:
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I3 = K¢ X 31 >>,
rae Ko = 1,1 — koaduiment cornacoBanus;

Iz >1,1x 155 =171 A.

N3 ycmoBHst OTCTPOMKHM OT MAKCHUMAJIBHOTO TOKA HATPY3KHU:
Ics = Kore X Iyarp.makc/Ks,

rae Kore = 1,1 — 1,2 — koadpuimeHT oTcTponKy;

Kg = 0,95 — ko3 durmeHt Bo3Bpara;

IgarpMAKC — ~MaKCHUMalbHBIM TOK Harpy3ku (BbIOpaH HCXOAsS U3

MakcuMajabHOro Toka 1mectd BOY  —  Iyarpmakc = 78,73 X8 =630A, B

COOTBCTCTBHH C IIPCACTABJIICHHBIMHA NCXOIHBIMHA I[aHHbIMI/I).

Iz = 1,2 X 630/0,95 = 800 A.

N3 YCIIOBUA OTCTpOﬁKH OT MAaKCHUMAJIBHOI'O TOKa ITOAIIMTKN TpCX(i)EBHOFO K.3. B

PV 35 kB Xommckont BOC ot BDOY cBoeit nuann:

Icz = Kore X Npay X I(3)k3.83y:
rae Kore = 1,1 — 1,3 — ko3 puimeHT oTcTponku;
N3y = 8 — konmuectBo BOY, NOAKIIOYEHHBIX K CBOEH JIMHUH,

Ii3yk3poy = 89,6 A — MakCHMasbHbIM TOK HOANMTKH Tpex(a3HOro K.3 OT

oaHoit BOY, B cOOTBETCTBHU C MPE/ICTAaBICHHBIMU UCXOIHBIMU JaHHBIMH.

I3 >1,1X8x%896=789A.

[Ipunumaem I3 = 800 A.
[IpoBepsieM 4yBCTBUTEIBHOCTS K K.3. Ha cTopoHe 0,72 kB.

MuHEMaIbHBI TOK OT BHEIIHEH cUCTeMbl Ha ctopoHe 35 kB mpu 1-da3znom

k.3. Ha cTopoHe 0,72 kB BOY Nel4 cocraBisier 454 A.

Ky = ks mun/Icz = 454/800 = 0,5 - ycrmoBue dYyBCTBUTCIBHOCTH HE

Boinonasercs (Ky < 1,5 — ¢ y4eToM COMPOTUBJIEHUS JYTH).

Jlnst oOecrieueHust JanbHErO pe3epBUPOBAHUS MIPEAYCMATPUBAETCS CTyIEHb /13

or TtpexdaszHplx K.3. U cryneHb MT3 oOpaTHO MOCIEI0BATENILHOCTH OT
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HECUMMETPUYHBIX K.3., T.K. [I3 Tpum HECUMMETPUYHBIX K.3. 3a CHIJIOBBIMH
tpanchopmaropamu D/Y-5 ¢ yderoM mepexoqHOrO COMPOTHBIICHUS MOXET HE

HUMCTDb HCO6XOI[I/IMYIO YYBCTBUTCIBbHOCTD.

VYcTaBka BO BTOPUYHBIX BEIMYHHAX:
MT3 nepBoii CTyIIeHH BBIIOIHAETCS HEHAIPABICHHOM.

Bpewms cpabateiBanms tqz = tupeg + At = 3+ 0,25 = 3,25 c.

4.5.3 Pacuer crynenu /I3

I[JIH oOecrneueHus JaJIbHCTO PC3CPBUPOBAHHNA, IIPCAYCMATPUBACTCA CTYIICHD
I[PICT&HHPIOHHOﬁ 3allIUThI OT TpeX(i)a?;HBIX K.3.
HapaMeTpLI 3alMUIIACMOI0 IMPUCOCANHCHHNA!

Z=3,929+j23,32 Om, gy = 80 rp.
[IpousBoaum pacyer cryneHd /3 mo yCIIOBUIO YyBCTBHUTEIBHOCTH NPH K.3. B

30HC OAJIBHCT'O PE3CPBUPOBAHUAL

Ay oy K

X, =Ky x| X+
KTOqul KTOquN

1€ Xyyp - Xyqy — COMPOTUBIIEHUE YUACTKOB IIEMH C PA3HBIM KO3 PULIEEHTOM
TOKOPaCIPEAECIEHUS.

Ky — k03¢ dUnmMeHT 4yBCTBUTENBHOCTH, coryiacHo [1YD mpuHuMaeTcsi paBHbIM
1,2 mpu K.3. B KOHIE 30HBI pe3epBUpOBaHUA. B pacyeTax HCHONB3YETCA TAKON

pEeXUM, IPU KOTOPOM 3HaUEHUE KOA(DPUIIMEHTa TOKOpACTIpeIeeHUs MUHUMAJIBHO.

Pacuer ycraBku crynenu /[3 1o yclIOBHIO YyBCTBUTENBHOCTH K K.3. HA CTOPOHE
0,72 xB BOYV:
X.;=1,2x23,32=27984 0Om

PaccunThiBaeM aKTHBHYIO COCTaBIISIONIYIO YCTaBKU CpaOaThIBAaHUS CTYIEHU
J3 nns HAgeKHOTO OXBaTa TMEPEXOJHOTO CONMPOTHBJICHUS JyTrd, HUCXOAS W3
conpotuBieHus: 1yru Ha cropone HH 25 mOwm:

R., > 0,025 % 352/0,722 = 60 Om
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Ii

BO BTOpI/I‘—IHBIX BCIIMUMHAX:
X.,. = 27,984 x 160/350 = 12,8 Om
R.,. =60 % 160/350 = 27,5 OM
I[OHYCTHMBIﬁ JIHuaIlra3oH BO BTOpI/I‘IHI)IX BCIIMUMHAX:
X.,:(Reyr) = 0,2 — 100 Om.

[IpuHUMaeTcs moMroHaibHast Xxapakrepuctuka J13.

0 . Xapakrepucraka crymenu J[3

X, Om

30 4

\ 20 -

3oHa cpadaTeRIBAHHA

I.' R, Om

20 T 20 40 60

-10 -

=20 -
Brinepskka BpeMeHu cpabaTeiBaHus cTyneHu J3:

tes = tesmpen + At = 3+ 0,25 = 3,25 c.

454  Pacyer MaKCHUMAJbHOM  TOKOBOM  3alIMTHI  O0paTHOH
M0CJIeA0BATEIBbHOCTH

BoeiOupaem ycTaBKy MCXOMsl U3 YCIOBUS YYBCTBUTEIBHOCTH K K.3. HA CTOPOHE
0,72 xB.

MuHUManbHBIN TOK 0OOpaTHOW MOCIEA0BaTeIbHOCTH Ha cTopoHe 35 kB mpu 1-
¢daszaoM k.3. Ha cropone 0,72 kB BOY Nel4 cocraBnser 262 A.

Iz = kayun/Ky = 262/1,5=174A - Ky mnpunmmaem 1,5 ¢ yuetom

NEPEXOTHOTO CONMPOTUBIICHHUS YT H.

YcTaBka BO BTOPUYHBIX BEJTMYHHAX
IC3.BT = 174‘/(800/5) = 1,0 A.
Bpewms cpabateiBanus tc3 = tnpen + At = 3,00 + 0,25 = 3,25 c.
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€MKOCTHOT'O TOKa B MOMEHT BO3HHMKHOBeHHA O33;

2,983 = 40 A - eMKOCTHOH TOK 3aMbIKaHUsI OT COOCTBEHHON KaOEIbHOM JIMHUHA

(npunsT Ha ocHoBanuu Toma B2C00086.286.4.1-1J103.1),

CBOEH JIMHUU:

¢daznom 3ambikanuu Ha ctopone 35 kB BOY Nel4 cocrasnsier 389 A.

BeinonHsercs (Ky > 1,5).

Homunanbhbiil BTopuunbiid TOK TT: 5 A.

Ii

4.5.5 YcraBka cTyleHH TOKOBO# 321U ThI HYJIEBOH MOC/IeA0BATEILHOCTH
W3 ycnoBus coriacoBanus ¢ ycrapkoit 10>>=100 A BDYVY:

I3 = Ko X 31 >>,

rie Ko = 1,1 — koadurmeHT cormacopanus;

I3 =1,1x100 =110 A.

[IpoBepka 10 yCI0BHIO OTCTPOMKH OT EMKOCTHOTO TOKa 3aMbIKaHUS Ha 3eMJTIO
Icz = Ky X Kgp X I g,

rae Ky = 1,2 — xoadpuiimeHT Haie:)KHOCTH;

Kgp =1—1,5 - koadpdumuent «Opockay, y4UTHIBAIOMIMK OPOCOK

Icn = 7,068 + 4,225 + 10,03 + 4,069 + 3,627 + 4,535 + 3,426 +

e3> 12X 1,5x 40 =72 A.

[IpoBepsieM 4yBCTBUTEIBHOCTS K K.3. Ha cTOpoHE 35 kB BOY.

MuHMManbHBIA TOK OT BHEIIHEW CUCTEMBI Ha cTopoHe 35 kB BOVY mpum 1-

Ky = ks mun/Icz = 389/110 = 3,5 - yCJIOBHE YyBCTBHUTEJIBHOCTH

Bpewms cpabatsiBanus tqz = tupeg + At = 0,04 + 0,25 = 0,29 c.

4.6 Boioop ycraBok KJI 35 kB BOY Ne20

Homunanshbiii nepBuunsbiii Tok TT: 300 A.
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| 48
4.6.1 Pacuet TOKOBOM OTCEYKH
N3 ycnous cornacoBanus ¢ ycrapkoit 31>>>=1000 A BOYVY:
Iz = Ke X 31 >>>,
rae Kc = 1,1 — ko3¢ duimenT coriacoBaHus;

Iz > 1,1 %1000 = 1100 A.

N3 ycnoBust OTCTPOMKH OT MAKCUMAJIBHOTO TOKA HATPY3KHU:

Ics = Kore X Iyarp.makc/Ks,

rie Kore = 1,1 — 1,2 — koadpuimeHT oTCTponKy;

Kg = 0,95 — ko3 duiiueHt Bo3Bpara;

IgyarpMAKC — ~MakCHUMalbHBIM TOK Harpy3ku (BbIOpaH HUCXOAs U3
MakcuMajabHOrOo Toka 1mectd BOY  —  Iyarpmakc = 78,73 X3 =237A, B

COOTBCTCTBHUH C IIPCACTABJIICHHBIMH UCXO/JHBIMHA I[aHHbIMI/I).

Iz = 1,2 X 237/0,95 = 300 A.

N3 YCJI10BHUA OTCTpOﬁKH OT MaKCHUMAaJIBHOI'O TOKa ITOJITMTKH TpGX(ba?;HOF O K.3. B

PV 35 kB Xonmckoit BOC ot BOY cBoeii mnHuu:
Icz = Kore X Npay X I(3)k3.83y:
rae Kore = 1,1 — 1,3 — ko3 puieHT oTcTponku;
N3y = 3 — konmuectBO BOY, NOAKIIOUEHHBIX K CBOEH JIMHUH,
Ii3yk3poy = 89,6 A — MakCHMasbHBIM TOK HOANMTKH Tpex(ha3HOro K.3 OT

oaHoit BOY, B cOOTBETCTBHUU C MPECTABICHHBIMU HUCXOIHBIMU JaHHBIMH.

Iz > 1,1%X3 %896 =296A.

[Ipuaumaem I3 = 1100 A.

[IpoBepsieM UyBCTBUTEIBHOCTS K K.3. Ha cTOpoHE 35 kB BOY.

MuHEMaIBHBIN TOK OT BHEIIHEHW CHCTEeMBI Ha cTopoHe 35 kB npu 2-x dhazHom
k.3. Ha ctopone 35 kB BOVY Nel8 cocrasmsier 3703 A.

Ky = lksmun/Icz = 3703/1100 = 3,3 -  ycioBHe  YyBCTBUTEIHLHOCTH

BeinosHsercs (Ky > 1,3).
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MakcHUMaabHOTO Toka wmecth BOY —  Iyarpmakc = 78,73 X3 =237A, B

COOTBCTCTBUU C NIPCACTABJIICHHBIMHA NCXOAHBIMU I[aHHI)IMI/I).

PV 35 kB Xoamckout BOC ot BDYVY cBoeit nuHuu:

oaHoit BOY, B cOOTBETCTBHU C MPEICTABICHHBIMU HUCXOIHBIMU JaHHBIMH.

Ii

YCTaBKa BO BTOpI/I‘-IHBIX BCIIMUMHAX:
Ieapr = 1100/(300/5) = 18,33 A.
ToxoBasg oTceuka BEITOJIHAETCS HCHaHpaBHeHHOﬁ.

Bpewms cpabatsiBanus tqz = tupeg + At = 0,04 + 0,25 = 0,29 c.

4.6.2 Pacuer MaKCHUMAJIbHOM TOKOBOIi 3alIIMThI

W3 ycnoBus coriacoBaHus ¢ ycraBkoit 31>>=155 A BDV:
Iz = K X 31 >>,

riae Ko = 1,1 — koadpuimeHT cormacoBanus;

Iz > 1,1%x 155 = 171 A.

N3 YCJI10BHUA OTCTpOﬁKPI OT MAKCUMAJIBHOI'O TOKA HAI'PY3KHU:

Ic3 = Kore X Iyarp.maxc/Ke,
rae Kope = 1,1 — 1,2 — xoadduimeHT oTcTponku;
Kg = 0,95 — ko3 durmeHT Bo3Bpara;

IgarpMAKC — ~MaKCHUMalbHBIM TOK  HAarpy3ku (BbIOpaH HCXOAsS U3

Iz = 1,2 X 237/0,95 = 300 A.

N3 YCIIOBUA OTCTPOf/'IKH OT MAaKCUMAJIBHOI'O TOKa ITOAITMTKN TpCX(l)aSHOFO K.3. B

Icz = Kore X Npay X I(3)k3.Bay:
rae Kore = 1,1 — 1,3 — ko purmeHT oTcTpOoiiKy;
N3y = 3 — konmmuectBO BOY, NOAKIIOUEHHBIX K CBOEH JIMHUH,

Ii3yk3poy = 89,6 A — MakCMMambHBIM TOK IOINHTKHA TPEX(Pa3HOrO K.3 OT

Iz =1,1%X3 %896 =296A.
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| 50

[Tpunumaem I3 = 300 A.

[IpoBepsieM 4yBCTBUTENBLHOCTS K K.3. Ha ctopoHe 0,72 kB.

MuHMMaIbHBIN TOK OT BHEIIHEH cucTeMbl Ha ctopoHe 35 kB mpu 1-dasnom
K.3. Ha ctopoHe 0,72 kB BOY Nel8 cocrarnsier 459 A.

Ky = Ixamun/Icz = 459/300 = 1,5 - yCIIOBHE qyBCTBUTEIIBHOCTH
BemogHseTcs (Ky = 1,5 — ¢ yueToM conpoTUBIEHUS AYTH).

JlanbHee pe3epBUpOBaHHME oOecreunBaeTcs, BBOA cTyneHu J[3 oT Tpexda3Hbix
K.3. 1 ctynenn MT3 oOpaTHON MOCIen0BaTeIbHOCTH OT HECUMMETPUYHBIX K.3. HE

peaycMaTpUBaETCA.

YcraBka BO BTOPUYHBIX BEJIMUYUHAX:
MT3 nepBoii CTyIIEHU BBINIOJIHAETCS HEHAIIPABICHHOM.

Bpewms cpabateiBanus tcz = tnpen + At = 3+ 0,25 = 3,25 c.

4.6.3 YcraBKa CTyNeHH TOKOBOI 3aIIMTHI HYJIEBOI MOCJI€10BATEILHOCTH
W3 ycnous cornacoBanus ¢ ycrapkoil 1o>>=100 A BOYVY:

I3 = K¢ X 31 >>,

rae Ke = 1,1 — kxoaddunment cornacoBanus;

Iz >1,1%100 = 110 A.

[IpoBepka 1Mo yCI0BHUIO OTCTPOMKHU OT EMKOCTHOTO TOKA 3aMbIKaHUS Ha 3€MJTIO
CBOEH JIMHUU:
Ic3 = Ky X Kgp X Ic g1,
rae Ky = 1,2 — xoadduimeHT Haie:)KHOCTH;
Kgp =1—1,5 - koaddurment «Opocka», yIHTHIBAIOIINN OpPOCOK
€MKOCTHOTO TOKa B MOMEHT BO3HUMKHOBeHH O33;
Icn=1421+ 2,76 + 2,628 = 20 A - €éMKOCTHOW TOK 3aMBbIKaHUS
OT COOCTBEHHOM KaOenpbHOM JuMHMM (IPUHAT HAa  OCHOBAaHHUHM  TOMa

B5C00086.286.4.1-11J103.1),
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Ic3>12%1,5x20=36A.

[IpoBepsieM UyBCTBUTEIBHOCTS K K.3. Ha cTopoHe 35 kB BOY.

MuHMMaIbHBI TOK OT BHEIIHEW CUCTEMBbI Ha cTopoHe 35 kB BDOVY mpu 1-
¢dazaom 3ambikanuu Ha ctopore 35 kB BOY Nel8 cocraBnsier 394 A.

Ky = ks mun/Icz = 394/110 = 3,5 - yCJIOBHUE YyBCTBUTEIBHOCTH
Beinosasercs (Ky > 1,5).

Bpewms cpabateiBanms tq3 = tupen + At = 0,04 + 0,25 = 0,29 c.

4.7 Boioop ycraBok TCH 35 kB
Homunanesiii nepBuanblil Tok TT: 200 A.

Homunanbnbiii BTopuuHbiid TOK TT: 5 A.

4.7.1 PacyeT TOKOBOM OTCEYKH

W3 ycinoBusi OTCTPONKH OT MaKCUMaJIbHOTO TOKa Tpex(ha3HOro K.3. Ha IIWHAX
0,4 xB:

Ics = Kot X Ikzmaxcs

rae Kope = 1,1 — 1,3 — koadhUuLmMeHT oTcTponky;

I3 MAKC — MAKCUMAJIBHBIN TOK Tpexda3Horo k.3. Ha ctopoHe 0,4 kB — 28 A.

Iz = 1,3 X 28 = 40 A.

[IpoBepsieM UyBCTBUTEIBHOCTS K K.3. Ha ctopoHe 35 kB TCH.

MuHHMaIbHBIN TOK OT BHEIIHEW cHCTeMBbl Ha cTopoHe 35 kB npu 2-x dhazHom
k.3. Ha cropone 35 kB TCH cocraBnser 5220 A.

Ky = kamun/Icz = 5220/40 = 130,5 -  ycnmoBHe  YyBCTBUTEIHHOCTH

Beinontasiercst (Ky > 1,3).

YcraBska BO BTOPHUYHLIX BCIIMYMHAX!

TokoBast 0Tce4ka BBINOJHACTCA HEHATPABICHHOM.
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Bpewms cpabatbiBanus tez = 0.

4.7.2 Pacuer MAaKCUMAJILHOU TOKOBOH 3aIIIUTHI

W3 ycrmoBust OTCTPONRKHA OT MAaKCHMAIILHOTO TOKa HATPYy3KHU:

Ic3 = Korc X Iyarpmakc/Ks,

rae Kore = 1,1 — 1,2 — koadpunivenT oTcTponky;

Kg = 0,95 — xoaddurment Bo3Bpara;

Tuaremac = Swomren/ (V3 X Upomren) = 100/(v3 x 35) = 1,7 A -

MaKCHMAaJIbHBIN TOK Harpy3ku (BbIOpaH UCcxo/s U3 HoMuHabHOU MomiHocTu TCH).

Iz = 1,2%1,7/0,95 = 2,2 A.

[IpoBepsieM 4yBCTBUTEIBHOCTS K K.3. Ha cTopoHe 0,4 kB.

MuHMMaIbHBIN TOK OT BHEIIHEH cucTeMbl Ha ctopoHe 35 kB mpu 1-daznom
k.3. Ha ctopoHe 0,4 kB TCH coctaBisier 16 A.

Ky = Ixamun/Icz = 16/2,2 = 7,2 - ycinoBue 4yBCTBUTEILHOCTH BBITIOJIHICTCS

(Ky > 1,5 — c yueToM cONpOTUBJIEHHUS AYTH).

VYcraBka BO BTOPUYHBIX BEJIMYMHAX:
Iczpr = 2,2/(200/5) = 0,06 A.
MT3 nepBo# CTynEHU BBINIOJIHSAETCS HEHAITPABICHHOM.

Bpewms cpabateiBanus tcz = tupeg + At = 0,1+ 0,25 = 0,35 c.

4.7.3 YcraBKka CTylIeHH TOKOBOM 3a1LMTHI HYJICBOM 10CJI€10BATEJIbHOCTH

Bribupaem ycraBky lo>>=100 A.

[IpoBepsieM 4yBCTBUTEIBHOCTS K K.3. Ha ctopoHe 35 kB TCH.

MuHuMabHBIA TOK OT BHEIIHEH cuctembl Ha ctopoHe 35 kB TCH npu 1-
¢daznom 3ambikanuu Ha ctopore 35 kB TCH cocrasnsier 426 A.

Ky = ks mun/Icz; = 426/100 = 4,2 - YCIOBUE  YYBCTBUTEIHLHOCTHU
BeinosHsercs (Ky > 1,5).

Bpewms cpabatsiBanus tqz = 0.
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4.8 Bbi6op ycraBok BBoaa 35 kB PII 35 kB
Homunanbensiii nepsuaHsbiil Tok TT: 2000 A.

HomunanbHbiil Bropuunbiii TOk TT: 5 A.

4.8.1 Pacuer MaKCUMAJILHOU TOKOBOH 3aIIIUTHI

N3 ycnoBust cornacoBanus ¢ MT3 orxoasmux nmunauii 35 kB PIT 35 kB:
I3 = Ko X 31 >>,

rae Kc = 1,1 — ko3¢ duimenT coriacoBaHus;

Iz = 1,1 X 800 = 880 A.

N3 ycnoBus coriiacoBaHusi ¢ TOKOBBIMH OTCEYKAMU OTXOASAIMX JuHHUM 35 kB

PII 35 xB:

I3 = K¢ X 31 >>,
riae Ko = 1,1 — koadpurmeHT cormacoBanus;

Iz > 1,1 x 1100 = 1210 A.

N3 ycnoBust OTCTPOMKH OT MAKCUMAJIBHOTO TOKA HATPY3KHU:
Ics = Kore X Iyarp.makc/Ks,

rne Kope = 1,1 — 1,2 — xoadduimeHT oTcTponku;

Kg = 0,95 — ko3 durmeHT Bo3Bpara;

IyarpMAKkC — ~MaKCHMalbHBIA TOK Harpy3kd (BbIOpaH MCXOAS U3

MakcuMasibHOro Toka 1mectd BOY — Iyarpmakc = 78,73 X 21 = 1654 A, B

COOTBCTCTBUU C NIPCACTABJIICHHBIMHA NCXOIHBIMHA I[aHHI)IMI/I).

Iz = 1,2 X 1654/0,95 = 2090 A.

N3 YCIIO0BUA OTCTpOfIKPI OT MaKCUMAJIBHOI'O TOKa ITOAITMTKN TpeX(l)a?)HOI‘O K.3. B

PV 35 kB Xoamckoit BOC ot Bcex BOVY:

Icz3 = Kore X Npay X I(3)k3.8ay:

rae Kore = 1,1 — 1,3 — ko purmeHT oTcTpoiiky;
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Npyy = 21 — xonuvectBo BOY, moAKIIIOUEHHBIX K CBOEH JIMHUU;
I3)k3poy = 89,6 A — MakCUMalubHBIA TOK MOAINMTKA TPEX(PA3HOro K.3 OT

OZ[HOfI Bgy, B COOTBCTCTBHH C IMPCACTABJICHHBIMU NCXOAHBIMHA JaHHBIMU.

Iz >1,1x21x896=2071A.

[Tpunumaem I3 = 2100 A.

IIpoBepsieM 4UyBCTBUTEILHOCTH K K.3. Ha mmHax 35 kB PII 35 kB.

MuHUMaNBHBIN TOK OT BHEITHEH CHCTeMBbI Ha cTopoHe 35 kB mpu 2-x ¢gazHom
k.3. Ha mmHax 35 kB PII 35 kB cocrasnsier 5220 A.

Ky = lksmun/Icz = 5220/2100 = 2,4 -  ycioBUe  YyBCTBUTEIHLHOCTH

BoimosiHseTcs (Ky > 1,5).

[IpoBepsieM 4YyBCTBUTENIBHOCTh K K.3. B 30HE pe3epBUpOBaHMS (Haubosee
AJIEKTPUYECKH YJaJIeHHasl TOUKa nojaxioueHus BOY).

MuHMMaIbHBIN TOK OT BHEIIHEH cucTeMbl Ha ctopoHe 35 kB npu 2-da3znom
K.3. Ha ctopoHe 35 kB BOVY Ne5 cocrasnser 3402 A.

Ky = Ikamyn/Icz = 3402/2100 =1,6 -  ycnoBHe  YyBCTBUTEIHHOCTH

BoimostHseTcst (Ky > 1,2).

YcTraBka BO BTOPUYHBIX BEJIMYUHAX:

Iczpr = 2100/(2000/5) = 5,25 A.

MT3 nepBoii CTylIEHU BBINIOJIHSAETCS HEHATPABICHHOM.

Bpewms cpabateiBanus tqz = tnpep + At = 3,25 + 0,25 = 3,5 c. B Buny Toro,
YTO ]Il BHIOPAHHOW YCTaBKH BBITIOJNHSETCS YCJIOBHE COTJIACOBAHHS C YCTaBKAMH
TOKOBBIX OTCEUEK MPEABIAYIINX JUHUN, BpeMsl cpadaThIBaHUSI MOXKHO BBIOpaTh MO
COIJIACOBAHMIO C BBIICPKKOW BPEMEHU TOKOBBIX OTCEUEK OTXOAAIIMX JUHUK 35 kB:

tcz = tnpen + At = 0,254+ 0,25=0,5c.

4.8.2 YcraBka cTylleHH TOKOBOM 3aIMThI HYJIEBOH MOCIeA0BATEILHOCTH

N3 ycnoBust cornacoBanus ¢ T3HIT orxonsamux nunuii 35 kB PIT 35 kB:
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I3 = K¢ X 31 >>,
rae Ko = 1,1 — koadurment cornacopanus;

I3 =>1,1x110 = 121 A.

[IpoBepka 1o yCI0BUIO OTCTPOMKHA OT EMKOCTHOTO TOKA 3aMbIKaHUsI Ha 3€MJTIO

orxomsmux JuHud ot PII 35 kB k BOV:
Ic3 = Ky X Kgp X Iconsac
rae Ky = 1,2 — koo dunmeHT HaaeKHOCTH;

Kgp =1—1,5 - xoadduimeHt «Opocka», YUUTHIBAIOIIUNH OPOCOK
€MKOCTHOT'O TOKa B MOMEHT BO3HMKHOBeHHs O33;

Iconpac = 128 A - eMKOCTHOM TOK 3aMBIKaHMS OT BCEX OTXOIAIINX
auauit ot PII 35 kB x BOC (npunst Ha ocHoBanuu toma BOC00086.286.4.1-
NJ0o3.1),

Ic3>12x%x15x%x130 = 234A.

[Ipuanmaem I3 = 240 A.

[IpoBepsieM 4yBCTBUTEIBHOCTS K K.3. Ha cTOpoHE 35 kB BOY.

MuHUManbHBI TOK OT BHEIIHEW CUCTEeMbl Npu 1-pa3HOM 3aMbIKaHUM Ha

mmHax 35 kB PIT 35 kB cocrasnser 426 A.

Ky = lksmun/Icz = 426/240 = 1,7 - yCJIOBUE YyBCTBHUTEIBHOCTH

BeinonHsercs (Ky > 1,5).

Bpewms cpabatsiBanus tqz = tupeg + At = 0,29 + 0,25 = 0,54 c.
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[
4.9 Buioop ycraBok junum 35 kB I1C 220 kB

Homunanshslii nepsuunsblil Tok TT: 2000 A.

HomunanbHbiil BropuuHbiii TOK TT: 5 A.

4.9.1 Pacuer TOKOBOI OTCCUYKH

N3 ycnoBust OTCTpOMKH OT K.3. Ha mmHax 35 kB PII 35 kB:

Iz = Kore X I(3) xk3.MAKC.PIT»

rae Kore = 1,1 — 1,3 — koadpuimeHT oTcTponKy;

I3y k3makcen = 10129 A — Tok KOPOTKOro 3ambikaHus Ha ImuHax 35 kB PII
35 kB.

I3 =>1,1x10129 = 11142 A.

N3 ycimoBUst OTCTPOMKH OT MAaKCUMaJIbHOTO TOKA HArpy3KH:

Ics = Korc X Iyarpmakc/Ks,

rae Kore = 1,1 — 1,2 — ko3 puieHT oTcTponKu;

Kg = 0,95 — ko3 duiineHt Bo3Bpara;

IyaTPMAKC — MaKCHUMalbHBIM TOK Harpy3kd (BeIOpaH HCXOAs U3
MakcUMaibHOTO Toka TmectH BOY — Igarpmakc = 78,73 X 21 = 1654 A, B

COOTBCTCTBUHU C IPCACTABJICHHBIMU NCXOAHBIMU I[aHHBIMI/I).

Iz = 1,2 X 1654/0,95 = 2090 A.

W3 ycinoBust OTCTPONRKH OT MaKCUMaJIBHOTO TOKA MOJAMUTKH Tpex(}a3zHOro K.3. B

PV 35 kB Xonmckoit BOC ot Bcex BOV:
Icz = Kore X Npay X I(3)k3.Bay:
rae Kore = 1,1 — 1,3 — koadpurmeHT oTcTpoiiKy;
Npay = 21 — xonnuectBo BOY, moAKIIOUEHHBIX K CBOEH JIMHUU;
Ii3yk3poy = 89,6 A — MakcUMasbHBIH TOK IOINUTKA TPEX(Pa3HOro K.3 OT

OI[HOﬁ BBV, B COOTBCTCTBHHU C MMPCACTABJICHHBIMU NCXOAHBIMH JaAHHBIMU.

Iz >1,1x21x89,6=2071A.
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[Tpuaumaem I3 = 11200 A.
[IpoBepsieM UyBCTBUTEIBLHOCTD K K.3. B HAYaJIe pacCMaTpUBAeMOW JIMHUH.
MakcuMalnbHbBIM TOK OT BHEIIHEH cucTeMbl Ha cTopoHe 35 kB npu 3-x dhasHom
k.3. Ha mmHax 35 kB I1C 220 kB cocrasnsier 10184 A.
Ky = Ixamun/Icz = 10184/11200 = 0,9 - ycioBHe YyBCTBUTEIHHOCTH HE
BeimosHsgeTcs (Ky < 1,3) — BbIBOg — TOKOBasi oTceuka He 3¢¢ekTnBHA. BBoa

TOKOBOM OTCEUYKHU HE MPEAYCMOTPEH.

4.9.2 Pacuer MAKCUMAJILHOU TOKOBOH 3aIIIUTHI

N3 ycnosus cormacoBanus ¢ MT3 BBoga 35 kB PII 35 B:
I3 = Ko X 31 >>,

riae Ko = 1,1 — koadpuimeHT cormacopanus;

Iz > 1,1 x 2100 = 2310 A.

N3 ycnoBust OTCTPOMKH OT MAKCUMAJIBHOTO TOKA HATPY3KHU:

Ic3 = Kore X Iyarp.maxc/Ke,

rae Kope = 1,1 — 1,2 — xoadduimeHT oTcTponku;

Kg = 0,95 — ko3 durmeHT Bo3Bpara;

IyaTPMAKC — ~MaKCHUMalbHBIM TOK Harpy3kd (BeIOpaH HCXOAs U3
MakcuMmanbHOro Toka tmectd BJOY — Igarpmakc = 78,73 X 21 = 1654 A, B

COOTBCTCTBHH C IIPCACTABJIICHHBIMHA NCXOJIHBIMHA I[aHHBIMI/I).

Iz = 1,2 X 1654/0,95 = 2090 A.

N3 yciioBust OTCTPOMKK OT MAKCUMAJILHOTO TOKA MOJMUTKU TPeXx(a3HOTo K.3. B
PV 35 kB Xonmckoit BOC ot Bcex BOYVY:

Icz = Kore X Npay X I(3)k3.83y,

rae Kope = 1,1 — 1,3 — koadduimeHT oTcTponku;

Npyy = 21 — xonnvectBo BOY, MoAKIIIOUEHHBIX K CBOEH JIMHUMU;

Ii3yk3poy = 89,6 A — MakCMMasbHBIM TOK IOINHTKHA TPEX(Pa3HOrO K.3 OT

oaHoit BOY, B cOOTBETCTBHU C MIPEICTABICHHBIMU HUCXOIHBIMU JaHHBIMM.
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Iz >1,1x21x896=2071A.

[Tpuaumaem I3 = 2400 A.

[IpoBepsieM 4yBCTBUTEIBHOCTS K K.3. Ha mmHax 35 kB PII 35 xB.

MuHUMaNBHBIN TOK OT BHEITHEH cHCTeMbI Ha cTopoHe 35 kB mpu 2-x ¢gaznom
k.3. Ha mmHax 35 kB PII 35 kB cocrapnsier 5220 A.

Ky = Ikamun/Icz = 5220/2400 = 3,1 -  ycloBHE  YyBCTBUTEIBLHOCTHU

Beinontasercs (Ky > 1,5).

[IpoBepsieM 4YyBCTBUTENBHOCTh K K.3. B 30HE pe3epBUpOBaHUS (HamOoiiee
AJIEKTPUYECKH YJaJIeHHasl TOuKa nojkitoueHust BOY).

MuHMMaIbHBIN TOK OT BHEIIHEH cucTeMbl Ha ctopoHe 35 kB npu 2-da3znom
K.3. Ha cTopoHe 35 kB BOVY Ne5 cocrapmser 3402 A.

Ky = Ixamyn/Icz = 3402/2400 =1,4 -  ycrmoBHe  YyBCTBUTEIHHOCTH

BoimoiHseTcs (Ky > 1,2).

YcraBka BO BTOPUYHBIX BEJIMYUHAX:
Iczpr = 2400/(2000/5) = 6 A.
MT3 nepBoii CTylIEHU BBINIOJIHSAETCS HEHATPABICHHOM.

Bpewms cpabatsiBanus tqz = tupeg + At = 0,55+ 0,25 = 0,75 c.

4.9.3 YceraBKa CTyNleHH TOKOBOI 3alIIUTHI HYJIEBO# MOC/I1e10BATEJILHOCTH
N3 ycnosus cornacoBanus ¢ T3HII BBoga 35 kB PII 35 kB:

Iz = K¢ X 31 >>,

rae Kc = 1,1 — koo duiimeHT cornmacoBaHus;

Iz = 1,1 X 240 = 264 A.

[IpoBepka 1o yCIIOBUIO OTCTPOMKH OT EMKOCTHOT'O TOKA 3aMBIKAHUS HA 3EMIIIO
CBOEH JIMHUU;

Ic3 = Ky X Kgp X I¢gac,
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rae Ky = 1,2 — ko3 dunmeHT Haae)KHOCTH;
Kgp =1—1,5 - xoadpduinmeHt «Opockay, YUUTHIBAIOIUNH OPOCOK
€MKOCTHOT'O TOKa B MOMEHT BO3HUKHOBEeHUS O33;
Icgsc = 137 A - eMKOCTHOM TOK 3aMblKaHHS OT BCEX KaOEJIbHBIX
nuauit BOC (mpunar Ha ocHoBanuu Toma B2C00086.286.4.1-11J103.1),
Ic3=>12x%x15x%x139 =251A.

[Tpuaumaem I3 = 270 A.

[IpoBepsieM 4yBCTBUTENBHOCTH K K.3. Ha cTopoHe 35 kB BOYVY.

MuHUManbHBII TOK OT BHEIIHEW CUCTEMbl Npu 1-(pa3HOM 3aMBIKAaHHHM Ha

mmHax 35 kB PIT 35 kB cocrasnser 426 A.

Ky = ks mun/Icz = 426/270 =1,5 - yCJIOBUE YyBCTBHUTEIBHOCTH

Beinostasercs (Ky = 1,5).

Bpewms cpabatsiBanus tqz = tupep + At = 0,54 + 0,25 = 0,79 c.
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5 O011ee mepBUYHOE PeryJMpoBaHNe YaCTOThI

B cootBercTBUM ¢ 1m.3.5 TeXxHMUECKMX TPeOOBaHMWI K TEHEPHUPYIOIIEMY
000pYJIOBaHUIO YYaCTHUKOB ONTOBOTO pbIHKA (YTBEPXKICHBI 3aMECTUTEJIEM
[Ipeacenarens Ilpasnenus AO «CO EDQC» C.A. IlaBnymko 06 maprta 2019 r.), a
Takke corjgacHo pasgena |V mpukaza MunucrepctBa OHepretukn P® ot
09.01.2019 No2 BetposHepreTnyeckue yctaHOBKM BOC MOKHBI ydyacTBOBaTh B
OITPY myTeM aBTOMAaTHYECKOTO CHMKEHUS BBIJABAEMOUN B JJIEKTPUUYECKYIO CETh
AKTUBHOM  MOIIHOCTH  DJIGKTPOCTAHIIMM  NpPU  YBEJIMYEHUH  YaCTOTHI,
OCYUIIECTBJISIEMOTO CPEJICTBAMU PETYIHPOBAHUS T€HEPUPYIOUIETO 000pYAOBaHUS U
(mnu) mpeoOpazoBaTenell MOCTOSIHHOTO TOKa, JMOO MyTeM OTKJIIOYEHUS YacTH
reHepupyroriero oodopynosanus BOC.

Ha Xonmckont BOC cucrema peryaupoBaHus AaKTMBHOW MOIIHOCTH 10
OTKJIOHEHHUIO YacTOThl paboTaeT B cocTaBe KOHTpoJuiepa ynpasienuss BOC (Power
Plant Controller wiin PPC). Kontposutep ynpasieaus BOC ocyliecTBiseT CBs3b ¢
YAAJEHHBIMU MOJYJISIMU, PACTOJIOKEHHBIMU B BOY, B TOM uuncie ¢ KOHTpoJiepaMu
TypOuHbl. OCHOBHBIMHM CUTHAJIaMU YIPaBJICHUS, MEpPEIaBaeMbIMU IO HUGPOBOMY
POTOKOITY, SIBJISIFOTCSI KOMaH/IbI yIipaBiieHus: BOY, B ToM uncie ycTaBKku akKTUBHOM
MOIIHOCTH M CHTHaJbl cocTossHus BOY. HM3MepeHus Toka W HanpsKeHUS
ocymectBisiercs B PIT 35 kB BOC ot cootBercTBytomux TT nu TH. Ha ocHoBanumn
M3MEPEHHBIX BEJIMYUH BBIYUCTISIIOTCS OCTaJIbHbIE napameTpbl
(akTHBHAs/peaKTUBHAS/TIOHAS MOIIIHOCTb, YaCTOTa, KOA()(PUIIMEHT MOIIIHOCTH).

Cratu3M 4acTOTHOTO peryiaupoBaHus paBeH 5%. BepxHsis rpaHuna «MepTBOU
MOJIOCKI» MEPBUYHOTO peryiaupoBanus coctasiseT 50,1 ['u. Beanunna tpeOyemoi
NEPBUYHON MOIIHOCTH OMNPEAEIISIeTCS, UCXOAS U3 BEJIMYMHBI OTKIOHEHUS YaCTOTHI
Boime 50,1 I'm v BenmuuuHBl (HAKTUYECKOM MOITHOCTH BKIIIOYEHHOTO B paboTy
reHepupytoniero ooopynoanus BOC Ha MOMEHT OTKJIOHEHUSI YAaCTOThI 32 MPEIebl
«MEPTBOM MOJIOCH» NEPBUYHOTO PETYJIUPOBAHUSL.

TpeOyemas BeTMunHA NEPBUYHON MOIIHOCTH OMPEIEISAETCS BEIPAKEHUEM:

Pr = —100 X Pyoym X Kz X Afp/(Sy, X from), MBT

rae Sy, - CTaTU3M IIEPBUYHOTO PETYINPOBAHUS;
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Pyom, MBT — ncxoiHast MOIITHOCTh TEHEPHUPYIOMIETO 000PYI0BAHNUS;

K; — xoodpdunuent, y4nmThBalOMA [MHAMHKY BbLIAYM IIEPBUYHOM
MOIIHOCTH;

Afp — pacueTHas BETUYMHA OTKJIOHEHHS YaCTOTHI, OMpEessaeMas CIeIyIOInuM
oOpazom:

Afp =0 mnpu  CHWKEHHH  4YaCTOThl, HE  MPEBBIAIOUICH  30HY
HEYYBCTBUTEIBHOCTH (fiy) wim «MeptByto mosiocy» (50,00 =+fy) mepBuuHOTO
peryJIMpOBaHMS;

Afp = fn — (50,00 + fyy(fmn)) TpU IPEBBINIEHUM YACTOTHI BBIE BEPXHEH
IPaHUIBI «MEPTBOH MOJIOCKI IEPBUYHOTO perynupoBanus ( Afp > 0);

f1 — TeKyliee 3HaUYCHHE YaCTOTL

[Ipn yBeNMYEHUM 4YACTOTHI 3a BEPXHIOK TPAHUIY «MEPTBOW MOJIOCHI»
NEPBUYHOrO peryaupoBanuss He Oosiee yem Ha 10 cekyHn oOecrieunBaeTcs
CHW)KEHUE aKTUBHOW MOIIHOCTU reHepupytouiero odopyaosanusi BOC Ha Bennuuny
TpeOyeMoi EpPBUYHON MOIITHOCTH.

CHmKeHue aKkTHUBHOM MOIIHOCTH TeHepupyouero obopyaoBanus BOC B
Mpoliecce NEPBUYHOTO PETYIMPOBAHUS JOJKHO MPOUCXOAUTH HE O0Jiee 5 CeKyHIT U
HOCUTb YCTOMYMUBBINA ANIEPUOJUUYECKUNA XapaKTep.

OrpaHnuyeHue BbIJaBa€MOW B CE€Th AKTUBHOM MOIIHOCTH OO€CIEUUBAETCS
HACTPOMKON 0oJiee BBICOKOTO MPUOPUTETA PEKUMY PEryJTUPOBAHUS YACTOTHI, YEM
PEXKUMY «CIIEIOBAHUSI 32 BETPOM» WM OIEPATUBHOTO YBEIWYEHUS AKTUBHOU
MOIIHOCTH.

[locne cHWXeHUsT KBa3WuyCTaHOBHUBIIErocsi 3HaueHus Hwxke 50,1 I
OTPaHUYCHHE MAKCUMaJIbHON HArpPy3KH CHUMAETCH.

CraTtuueckass 4acCTOTHAsl XapakTEPUCTHKA TEHEPUPYIOIIETO OO0O0pYyIOBaHUS

IpCaACTaBJICHA HHUIKC!:
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Pn

[ paHuya mepmBou noAocs v Omknio4eHue uHbepmapa
/ '
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Puc.1 Cratnueckasds  4acTOTHasE  XapaKTEPUCTUKA  TE€HEPUPYIOLIETO
06opy1oBaHUs

Pabota renepupyroniero ooopyaoBanusi Xonmckas BOC ¢ n1r060it Harpy3Koi B
npeenax peryJaupoBOYHOTO IUAna30Ha aKTUBHON MOIIHOCTH 00eCreYrBaeTCs:

JUINTEJIbHO — MPU M3MEHEHHUU YaCTOThI JIEKTPUUECKOTO TOKAa B JUAINa30HE
3HaueHuM 49-51 1’1, BKIIroYast BEpXHIOK TPAHMILY JMAaa3oHa U3MEHEHHUS YaCTOTHI;

KPaTKOBPEMEHHO — MpPH HW3MEHEHUM YaCTOTHl JJIEKTPUYECKOrO TOKa B
CIEeNyIOIMX JAuana3oHax 3HayeHuM (BKIIIOYAs BEPXHIO TpaHULy YKa3aHHBIX
JTMANa30HOB U3MEHEHUSI YaCTOTHI):

- 55-51 't — npopomkuTenbHOCTh padboTs 100 Mc;

- 49-48 I'1 — MPOIOIKUTENBHOCTD PAOOTHI 5 MUHYT;

- 48-47 'l — npoAOIHKUTENBHOCTh Pab0Thl 60 CeKyH/T;

- 47-46 't — npoAOJKUTEIBHOCTh pabOThI 1 CeKyHIa;

- 46 I'1 — IPOAOIKUTETLHOCTh PA0OTHI HE MEHEE |1 CEKYH/IbI.

Jns  omepaTMBHOrO  MepcOHaja  MPEAyCMAaTPUBAETCS  BO3MOXKHOCTh
OMEpPaTHBHOIO BBOJIa/BBIBOJIAa CUCTEMBI PEryJIMPOBAHMS AKTUBHOW MOIIHOCTH TIO

OTKJIOHEHUTIO 4acTOThl ¢ APM.

/lucm

1 _ | 3am. | 226-20 06.20 B3C00086.286.4.1-1/103.3 57

Uzm. | Kon.yql /lucm | Nedok.| [lodn. | fama




B3am. uHB. N°

[lodn. v dama

WHB. N2 nodn.

| 63

6 Boioopa napamerpoB TT u TH
B PII 35 kB npeaycmatpuarotrcst oomotku TT 35 kB ansa noaxnrouenus PAC
u MII repmunanos P3A co cienyomumu napaMeTpaMu:
1. B PIT 35 mis stuetiku Nel: Krr=200/5, Suom=10 BA, knacc Tounocty — 5P;
2. B PII 35 nus staeiikn Ne2: Ktt=2000/5, SHom=10 BA, xiacc Tounoctu — 5P;
3. B PIT 35 ms stuetiku Ne3: Krr=400/5, SHom=10 BA, knacc Tounocty — 5P;
4. B PII 35 gnus stuetiku Ned: Ktt=500/5, Snom=10 BA, knacc Tounoctu — 5P;
5. B PII 35 nusa saeiikn Nob: Ktt=800/5, SHom=10 BA, knacc Tounoctu — 5P;
6. B PIT 35 ms stuetixu Ne6: Krr=300/5, SHom=10 BA, kinacc Tounoctu — 5P.

B cooTtBerctBuu ¢ pacueramu napameTpoB TT 35 kB u uX BTOPUYHBIX LIETIEH,
BBITIOJIHCHHBIMA Ha depteske BDC00086.286.4.1-MJ103.3, auct 2, NpUHAT

K03 (UIIMEHT HOMUHAIBHOH MpeenbHoM kpatHocTH - 20.

B PII 35 kB npenycmarpuBaetrcs TH 35 kB co BropuuHbIMU OOMOTKaMH st
noakmouenuss PAC, ycrpoiictB ACY TII u wu3MepeHuwil €O ClenyIUMU
napaMeTpaMu:

- CO CXEMOM «3Be3la» I ydyeTa D3, HOMUHAIBHOE HAIPSKEHUE BTOPUYHOU
OOMOTKH 100/\/3, knacc TouHocTH — 0,5, HomuHaabHas MolHOCcTs — 30 BA;

- co cxemon «3Be3na» mist PAC, ycrporictB ACY 1 u3MepeHnii, HOMMHaIIBHOE
HANpPSDKEHHE BTOPHUHOM oOMoTkH 100/V3, Kmacc Touroctd — 0,5, HOMHHANbHAS
MoOIIHOCTE — 30 BA;

- CO CXEMOM «pa3OMKHYThI TpeyrodpHUK» 11 PAC, HOMHHaIBHOE
HanpsbkeHne BTopuuHOoM oOMoTku 100/3, xmacc Tounoctm — 3P, HOMuHalIBHAs
MoIHocTh — 50 BA.

Pacueramu mapamerpoB TH 35 kB u uX BTOpHMYHBIX LiENEH BBHINOJIHEHBI Ha

yepTesxxe B2C00086.286.4.1-11J103.3, nauct 3.
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7 OcHOBHbIE TEXHUYECKHE TPpeOOBaHMS K KoMILIekTam P3A

7.1 O01mme TexHUYeCKUe TPeOoOBaHus K 000pypoBanuo P3A

Texnuueckue cpencrtsa P3A noikusl ynosunetrBopsats [1YD, ITTO3I1, npaBunam
no cepruduxanuu «Cuctema cepruduxammun ['OCT P. IlpaBuna mnpoBeneHus
ceprudukanuu obopynosanusi» ['occranmapt Poccun, MockBa, 1999 r., a Ttaxxke
TpedoBanusaM cienyromux cranaaproB MOK u 'OCT:

-'OCT IEC 60255-5-2014 B yacTtu ypOBHS U30JIALIUY;

- TOCT P 51317.4.2-2010, TOCT 51317.4.3-99, TOCT P 51317.4.4-2000,
I'OCT P 51317.4.5-99, TOCT P 51317.4.12-99, TOCT P 51317.4.16-2000, I'OCT P
50648-94 (MDK 1000-4-8-93), 'OCT P 50649-94 (MDOK 1000-4-9-93), P/] 34.35.310-
97 B 4acTH MOMEXOYCTOWINBOCTH;

-T'OCT 17516.1-90 B yacT ceiCMOCTOHKOCTH.

['apanTst Ha nocTaBiIsieMoe OOOPYAOBAHUE JOJKHA PACIPOCTPAHITHCS HE
MeHee 4uem Ha 24 Mecsua. Bpems Havana WCUHMCIEHUS TapaHTUMHOTO CpPOKa
OTCUUTBIBAETCSI C MOMEHTA MOCTaBKU yCTPOMCTB P3A 3aka3uuky.

[TocTaBuIMK JOMKEH OECIUIATHO YCTPAHATH JII0Oble Ne(EKThl B MOCTaBISIEMOM
000pyOBaHUM, BBISIBJICHHbIE B TMEPUOJ TapaHTUWHOTO cpoka. JloJKHBI OBITH
OTOBOPEHBI YCJIOBHS IMOCTABIIMKA, HA KOTOPBIX TapaHTUS MOXET ObITh MpPOJJIEHA Ha

0oJiee IIUTEIbHBIN CPOK.

7.2 TpeOoBanus k TepmuHaiam P3A
Mukponporneccopuble TepMuHaiabl P3A  10mkHBI  yI0BIAETBOPATH «O0HIIUM
TEXHUYECKUM TpPEOOBAaHUSAM K MHUKPONPOLECCOPHBIM YCTPOHCTBAM 3alllUThl U
aBToMatuku dHeprocuctem» P/ 34.35.310-97, B ToM uucae:

- e IEPEMCHHOI'O TOKA TCPMHUHAJIOB.

- HOMUHAJIBHBIN TOK [0y = 1(5)A;
- TOK TEPMUYECKON CTOUKOCTH 2% I 0 (ITTUTETBLHO);
- TOK OJTHOCEKYHAHOU cTorKOoCTH 100X I, ;

- pabounii auanazoH (0,1-30) X I,
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TepMuHanbl JOJDKHBI TpaBUIBHO paboTaTh npu Tokax K3 B 30HEe ¢
nepuoanyeckor cocrapmsitomiedn 1o 300, Opu MakcUMalabHOU anepuoJIuYeCcKOu
COCTaBJISIIONIEH C TOCTOSIHHOM BpeMeHu a0 0,3 ¢, eciaum ToKoBasi MOTPEIIHOCTH
TpaHcpopMaropoB Toka He mnpeBbimacT 50% B yCTAaHOBHUBIIEMCS pPEXKUME IIPH
AKTUBHOM Harpyske.

- IS IMIEPEMCHHOT'O HAITPSAXKCHUA TCPMHUHAJIOB.

- THHEHHOe HOMUHANIbHOE Hanpspkerus U, = 100 B;

- HanpspKEHUE TepMUdYeckoit ctokocTu 1,5% Uy, (U TENBHO);

- HanpsHKEHUE OAHOCEKYHIHOM cToMKOCTH 2,5% Uyoys

- HanpsbkeHue Tepmuyeckont croiikoctu nenent (3Up) 1,5 X Uy

- HanpsbkeHue ogHoceKyHaHoM croitkoctu meneit (3Ug) 2,5% Uyoy;
- pabounit auanaszon HanpspkeHui (0,0001 — 1,5) x Uy

- pabouas 4acTOTa TEPMUHAJIOB:

- HoMUHaJbHas yactota f,.,= 50 I'1x;
- pabouuii AuamnaszoH yactot 45-55 I'u.

- HAIIPAKCHUC OIICPATHBHOI'O ITOCTOAHHOI'O TOKA TCPMHUHAJIOB!

- HOMUHaIbHOE Hanpspkenue U, o = 220 B;

- pabounit auanaszon HanpspkeHud (0,8 — 1,1) X Uy o

- notpebnenue npu U, o, B HOMUHAIIBHOM pekumMe Pu < 20 Br;

- notpebaenue npu Hanmmuuu K3 B cetu <2 X PH;

- TIyJibCcallsl B HaNpsDKEHHM TOCTOSHHOTO TOKa He Oonee 6% OT CpemHero
3HAUYCHHS.

Vcue3HOBeHHE WIIM CHIDKCHHE, HIDKE YCTAHOBJICHHOTO YPOBHS, HAIPSOIKEHUS
OTICPATUBHOIO ITOCTOSHHOI'O TOKa Ha BpeMs, HE MpeBblmaromee 50 Mc, HE TODKHO
HapymaTh HOpMaJIbHOTO (YHKIIMOHUPOBAHUS TEpPMHHAIIOB P3A.

[Tomaua HanpspkeHWs OOpaTHOM TMOJSAPHOCTH HE JIOJDKHA  BBI3BIBATH
MTOBPEKICHUS TEPMHUHAIA.

buHapHbIE BXOIbI TEPMUHAJIOB JIOJDKHBI UMETh CIICIYIONINE XapaKTePUCTUKH:

- IOCTOSTHHOE€ HOMHHAIBHOE HanpshkeHne Kaxaoro Bxoaa Uy, ,on= 220 B;

- paboumii quamna3oH HampsukeHnid Kaxaoro Bxoaa (0,8-1,1) Uy wows
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- TOK KaXJIOro BXOJa JIOJDKEH oOecnedrBaTh MPOOOM OKCHUIHOM TUICHKU
YOPaBISAIONIMX WM KOHTAKTOB, JUISl YEro IEPBOHAYAIBHOW HMITYJbC TOKa BXOJa
TOJIKEH OBITh Ly yr =50 MA, 3aT€M TIOITyCTUMO €T0 3aTyXaHUE;

- HalpsDKEHHUE «cpabaThIBaHUS BXOJ1a JOJKHO ObITh B nuana3zone 160-170 B, a
kodQdummeHT Bo3Bpata K, > 0,95;

- BXOAbl HE [IOJDKHBI HWMETh TaJbBAHMYECKOM CBSI3M C DJIEMEHTaMHU,
pPacnoJIoKEHHbIMA BHYTPH TEPMHHAJIA.

JlomkHO o0ecreuyuBaThCsl MPaBUIBHOE M HAACKHOE (HYHKIIMOHUPOBAHHE
JTUCKPETHBIX BXOOB MPU padOTe YCTPOUCTB KOHTPOJIS BBISBJICHUSI aBTOMATUUYECKOTO U
ABTOMATU3MPOBAHHOTO TMOUCKA «3E€MJIN», MPU TOSBICHUM 3aMbIKAaHUS Ha 3€MJII0 Ha
JH000M MOJIF0OCE UCTOYHUKA ONEPATUBHOTO MTOCTOSIHHOTO TOKA.

Brixoapl TEpMUHAIIOB JTOJKHBI:

- ObITh KOHTAKTHBIMH, HCKJIIOYAIOIIMMHU TajbBaHUYECKYIO CBSI3b C AJIEMEHTaMH,
PacCIOJI0KEHHBIMU BHYTPU TEPMUHAIIA;

- COZIepKaTh KaK 3aMbIKAIOIINE, TAK U Pa3MbIKAIOIIUE KOHTAKTHI;

- KOMMYTHUPOBATh HAMPSHKEHUE MTOCTOSTHHOTO TOKa 110 250 B.

TepMuHAIIBI AOJKHBI IPEAYCMATPUBATD:

- IPOrPaMMUPYEMYIO JIOTHKY, MO3BOJISIONIYI0 OCYHIECTBIATh CBSI3b KaK MEXIY
pasnUYHBIMH (QYHKIMSIMU 3aIIUTHI, YIPaBICHUS U KOHTPOJS, BXOISIIMMH B COCTaB
MII yCcTpOHCTB, TaK U MEXY 3TUMHU (PYHKUUSAMHU ¥ BHEITHUMH YCTPOMCTBAMU 3aILIUTHI,
YIPABJICHUS U KOHTPOJIS;

- BO3MOKHOCTb CUHXPOHHU3ALMH OT BHEIIHETO NCTOYHUKA TOYHOT'O BPEMEHU;

- TOPTHI CBSI3M, OOECIEUYUBAIOIIME JUCTAHIMOHHOE YINpaBJIEeHHUE U OOMEH
undopmarmeit npu wux wuHTerpanuu B cucremy ACYTII moactaHmuu, MECTHYIO
CBETOJAMOJHYI0 CHUTHAJIM3alMI0 W KOHTAKTHYI) CUTHQJIM3alMI0 JEUCTBUS Ha
OTKJIFOYEHUE U HEHCIPABHOCTH;

- BO3MOXKHOCTb OCYUIECTBJIATH ONpEIEICHUE U OTOOpaKEHHE SJIEKTPUUECKUX
napaMeTpoB OOBEKTa, pErucTpanuio coObITuH, HUbpoBOe ocuWIorpadupoBaHue
AHAJIOTOBBIX M JUCKPETHBIX CHUTHAJIOB C XPAaHEHUEM B DHEPrOHE3aBUCHUMOI MaMSTH,

CHUTHAJIM3allluI0 O COCTOsAHUU U (I)YHKHI/IOHI/IpOBaHI/II/I TCPMHHAJIA,
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- CTaHJApTHBIC MEXKIyHAPOHbIE MPOTOKOJIbI oOMeHa naHHbiMU (MOK-60870-5-
10x mm MOK 61850), npu 3ToM noixkHa, 0€3yCIOBHO, OOECIEUNBATHCA UHTErpaIUs
cucteMbl P3A B ACYTII, nocrasnsiemyto apyroi GupMoi-npou3BoIuTEIEM;

- BBIIPY3KYy  (aillioB  JaHHBIX  PETUCTpAMM  aBapUMHBIX  IPOIIECCOB
(ocummorpamm) Ha ceteBbie pecypchl B dopmare COMTRADE, B ToM uucie Ha
cepeep ACY TII;

- aNmnmapaTHO-NPOrPaMMHBIN KOHTPOJIb U JUATHOCTHUKY;

- pycudunupoBaHHbIil HHTEPQEHIC;

- (yHKIMIO OnpeieNIeHUs] MeCTa MOBPEXKICHUS.

JlomxHa oOecreuynBaTbCcsi BO3MOXKHOCTHh BBIOOpAa YCTABOK M HMX YCTaHOBKY
IOCPEJICTBOM MECTHOTO U YAAJIEHHOIO JIOCTYIIa, B TOM YHUCJIE BO3MOXKHOCTh YCTaHOBKH
BCEX pEryJupyEeMbIX MapamMeTpoB (Tpymm YCTAaBOK) IO JIUCKPETHBIM BXOIHBIM
CUTHAJIaM, C KJIaBUAaTyphl W JUCIUIES TEPMHHAJIA, C IOMOILBIO IEPCOHAIBHOIO
KOMITBIOTEpPA, MOAKIOYAEMOr0 K CHEIUAIbHOMY BXOJly T€pMHHalIa, U C BEPXHETO
YPOBHSI YIIpaBJICHUS.

Tepmunansl gomkHbel  yaosierBopsate ['OCT 14255-69, PJ 34.35.310-97,
HopMaM M npaBuiam MOK mno obecrneyeHHro 3J€KTPOMAarHUTHOM COBMECTHMOCTH, a
TaK)Ke BbIIEpkKUBaTh HcnbiTaHud B coorBeTcTBUU ¢ ['OCT 51317.4.1-2000 (MOK
61000-4-1-2000). CteneHp KECTKOCTH HE HIKE TPETHEH.

B3aumopeiictBue Mexnay ycrpouctBamMu P3A  IOMKHO  BBIIOJHATHCA 10
BO3MOXHOCTH C HCIIOJIb30BAHUEM JIOKAJIbHOW BBIYMCIUTEIBHON CETH MOACTAHIIUH.
[Ipumenenue kabeneit BTOpUYHON KOMMYTAIIMH JIOJKHO OBITh MUHUMHU3UPOBAHO.

B kommiekTe ¢ TepMUHAIaMU Ka)KJ0r0 THIA JIOJKHBI TOCTABIIATHCS:

- IporpaMMHOE oOOecIieueHne, HeoOXOoauMoe ISl OOIICHUS C TEepMHHAIaMH,
HACTPOMKHM MapaMeTpoOB M KOH(PUTYpalluu, PETUCTpAlMM U OcuuiuiorpadupoBaHue
Pa3IMYHBIX CUTHAJIOB,;

- JIOKYMEHTallusi Ha PYCCKOM S3bIKE, cOJiepXkalias OMNNCAHWE MPUHIIUIOB
paboThl, TEXHUYECKHE XAPAKTEPUCTUKH, QITOPUTMbI BCTPOCHHBIX (QYHKUMA W
(GYHKIIMOHATBHBIE CXEMBI, ONHUCAHWE WX PabOThl U B3aUMOJCUCTBUS BHYTPHU

TEpMUHAJA;
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- PEKOMEHIalluy 110 BEIOOPY MapaMeTpOB HACTPONKU TEpMUHAJA,

- He0OX0IMMBbIE UCTIBITaTeIbHBIE ycTporicTBa U 3UIT;

- JOKyMEHTaluus C JOCTOBEPHBIMH JAHHBIMH O KOJIMYECTBE BBINYIICHHBIX
TEPMHUHAJIOB Ka)JI0I'0 TUIA, MECT X YCTAaHOBKU (CTpaHa, HAPSDKEHUE 3alUIIAeMON

CeTI/I) H OIIBITC SKCILTyaTallhuu.

7.3 TpeGoBaHusi K HH3KOBOJBLTHBIM oTcekaM KPY s ycraHoBku
MHUKPONPOLECCOPHBIX YCTPOICTB

TepmuHansl  JOMKHBI — pa3Meliatbcsi B YHUPUUMUPOBAHHBIX  HIKadax
JIBYCTOPOHHETO oOciyxuBanus. [Ilpy Hamuuuum Ha JUIEBOM MMaHEIW YCTPOWCTB
peJIeHOM 3alIUThl CBETOAMOAHBIX CUTHAIbHBIX MHAMKATOPOB, BEph LIKada 0JKHA
ObITh Mpo3payHoi. KonyecTBO OpraHoB py4yHOI0 ONEPATUBHOTO YIPAaBICHUS JOJIKHO
ObITh MUHHUMAJIBHO HEOOXOJMMBIM M JIOCTATOYHBIM. 3aJHsAsA ABeph IIKada AOJDKHA
OBITh HAa CHEMHBIX METISAX C YoM noBopoTta 180°.

B BBIXOAHBIX M BXOJHBIX LIENSAX TEPMHUHAIOB JOJKHBI UMETHCS MEPEKII0YATENN
WIA WCIBITaTeIbHbIE OJIOKU (pa3beMbl) JUIsl yA00CTBa ONEPATUBHOIO YIPABJICHUS U
BBIBOJIAa U3 pa0OTHI IPU TEXHUYECKOM OOCITYKUBAHUU.

JomkHa  ObITh  OpeayCMOTpEHa  oOJHa  o0mias  CUTHajJbHAs  JlaMIia
«HeucnpaBHocTh mikada». B UCKIIOUUTETBHBIX CIIy4asiX JTOMYCKAETCs MCIOJIb30BaHUE
MIPOMEXYTOUHBIX pele JJIsI BBOJA JHWCKPETHBIX CHTHAJIOB W BBIBOJA KOMAaH]
yrnpasieHus. KoinyecTBo NpoMeKyTOUHBIX pelie JOKHO ObITh MUHUMHU3UPOBAHO.

[Ipy Hamuuuu B OJHOM IIKapy TEPMUHAIOB U YCTPOMCTB pPa3IUYHOIO
(YHKIMOHATBHOTO HAa3HAUYEHMSI OHU JIOJKHBI ObITh pa3/ieJieHbl HA HE3aBHCHUMbBIE 30HBI
oOciyxuBaHusi. TepMuHanbl YIpaBi€HUsA, a TakK€ KOMIUIEKTbl OCHOBHBIX U
PE3EepPBHBIX 3aIUT JOJKHBI pa3MeIIaTbCsl B OTAEIbHBIX MIKa(ax Wi U30JIUPOBAHHBIX
ceKIusx 1mkada.

Jyist 3a3eMIieHUsT KOPITYCOB TEPMUHAJIOB, SKPAHOB Ka0eseil u APyrux yCTPOUCTB
BHYTPH LIKa(a NpelyCMOTPETh CIEHUATbHYI0 MEAHYIO IIHUHY.

JlomkHO OBITh MPEAYCMOTPEHO HaJMYMe CHEIHAIbHBIX 3a)KUMOB  JUIS

KOHTPOJIbHBIX Kabelel, 00eCTeunBaroINX 3a3eMICHUE UX SKPAHOB.
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[Tpu HeoOxoauMocTH, B coctaBe mKapoB P3A N0OMKHO OBITH MPELyCMOTPEHO
JIOTIOJIHUTEIBHOE CeTeBOe 0b0opynoBanue aiusi mnoakiatodenus MII TepmuHamoB k
nyOnupoBaHHOMY ceTeBoMy unrepdeiicy aig nyxa ACY TIL.

@upMbl MOCTABIIMKK OOOpPYAOBaHUS JIOJDKHBI UMETh B Poccum TexHUYecKui
HEHTP MO0 OKAa3aHWI0 HEOOXOAMMOW TOMOIIM MPH NPOCKTUPOBAHUU, HANAAKE H
AKCIUTyaTallMi TPUMEHSAEMBIX YCTPOMCTB yIPABICHUS U 3aIUTHI.

Pasmepst  TumoBeix  mkagoB  JomkHBI  ObITh  2200x800x600 MM

(BBICOTaXIIMPUHAXTIIyOMHA).

7.4 TpeOoBaHus K MOMEXO03aIIMIIEHHOCTH, 0€30MMACHOCTH U JKOJOTHH
usaeanii P3A

[llxad moKeH COOTBETCTBOBATH TPYMIE MEXaHUYECKOTO HCIIOJHEHUSI B YaCTH
BO3JICHUCTBHS MeXaHW4YecKux ¢akTopoB BHemHen cpenbl M39 mo 'OCT 17516.1-90,
Ipyu OSTOM ammaparypa, BXOAfIas B cocTaB Imikada, JAOJDKHA BBIACPKHUBATH
BUOpAILIMOHHBIE HATPY3KU C MaKCUMaIbHBIM ycKopeHueM 0,7 g B Auana3oHe 4acTOT OT
10 7o 100 I'm.

[lIxadsr ¢ MuKpompoleccopHoi anmapaTypoii P3A momkHBI OBITH UCIIBITAHBI HA
YCTOMYMBOCTh K BHEINIHMM M BHYTpEHHHM IoMmexam B coorBerctBun ¢ ['OCT P
51321.1-2007 5 OTBE€YaTh «O0muM TEXHUYECKUM TpeOOBaHUSIM K
MHKPOIIPOLIECCOPHBIM ~ YCTPOMCTBAM  3alllUTBI W aBTOMATUKU  SHEPrOCHUCTEM
PJ1 34.35.310-97.

[Ixadwr JIOJIKHBI HMETh HCTIOJTHCHHE, HCKJIIOYAIOIIEe HaJIu4ue
MPUHYAUTEIBLHBIX HICTOUHUKOB BEHTUIISIIUU.

Koncrpykius mznenunit P3A nomkHa obecrieunBaTh 3aIUTy OOCTY>KHUBAIOIIETO
nepcoHasa OT MOPaXEHUsl AJIECKTPUUECKUM TOKOM B COOTBETCTBHUU C TPEOOBAHUSIMU
I'OCT 12.2.003-91, T'OCT 12 2.007.0-75, TOCT 12.2.007.3-75, TOCT 26.205-88,
«ITpaBun TEXHUYECKON IKCIUTyaTallUM JJICKTPUUYECKUX CTAHIMU M cererl Poccuiickoi
Denepauumn.

Texaudeckue cpeactBa (yCTpOMCTBA) JOJKHBI yCTAHABIMBATHCS TaK, YTOOBI

oOecrnieunBaiach UX Oe30MacHas SKCIUTyaTalusl 1 TEXHUYECKOe 00CTyKIBaHHE.
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Wznenust ¢ muTaHueM OT ceTH (IIEpeMEHHOE HaIpsHDKEHHE) JODKHBI MMETh
CUTHAJIM3AITUIO BKITFOYCHUS CETEBOTO HATIPSKCHHMSI.

Bce MeTanmmuieckue 4acTu 3JIEKTPOYCTAaHOBOK, KOpITyca 3JIEKTPOOOOPYI0BAHHUS
U METAJUIOKOHCTPYKIIMH, KOTOPBIE MOTYT OKa3aThCs MOJ HANpPsOHKEHUEM, IOJIeKAT
3azemiieHUIO (ycTpocTBO 3ammTHOro 3azemiienuss no ['OCT 12.1.030-81). Jns
3a3eMJICHHsT ~ JOJDKHA  HCIIOJIb30BAaThCS — 3a3eMJIIIOINAasl ~ [IWHA  CHUCTEMBI
ANIEKTPOCHAOKEHHUST U CUJIOBOTO 3JIeKTpooOopynoBanusi. Bee ycrpoiictBa B mkadax
JOJDKHBI OBITH TIOJIKJTFOUCHBI K 3a3eMJISIONICH IIMHE. Y CTPONCTBA M IMIKAa(BI TOHKHBI

HNMCTDb HpI/ICHOCO6H€HI/ISI JJI TIOAKIIIOYCHU K 3a3CMILIIOIICMY KOHTYPY.

7.5 TpeOoBaHMS K HA/IE:KHOCTH U )KMUBYUYeCTH cucTemMbl P3A

Cucrema P3A jnomkHa (QYHKIIMOHMpPOBATH B  HENPEPHIBHOM  PEXKUME
KPYIJIOCYTOYHO B T€UEHHUE YCTAHOBJIEHHOI'O CpPOKa CIY>KObI, KOTOPbIH (IIpHU YyCIOBUU
IPOBENICHUS] TPEOYEMbIX TEXHUYECKUX MEpPONPUATHI MO O0OCTy>KUBAHUIO) IOJDKEH
ObiTh HEe MeHee 20 sier. [Ipu 3TOM B T€UEHHE BCEro YKa3aHHOI'O CpOKa CIy:KObl BCe
yKa3aHHbIC  BBIIIE  YCTPOMCTBA  JOJDKHBI  YAOBJIETBOPSITH  TPEOOBAHUSM,
NPEeNbABIIEMbIM K MHOTOKOMIIOHEHTHBIM, MHOTOKaHaJIbHBIM, PEMOHTONPUTOIHBIM U
BoccTaHaBuBaeMbIM cucteMaM (I"OCT 24.701-86).

B 1ienom Haie:)KHOCTH M JKMBY4YeCTh cucTeMbl P3A nomkHa o6ecrieunBaThCs:

- BBIOOPDOM  COBOKYITHOCTHM  TEXHHYECKHX  CpPEJICTB,  OOJaaroIInx
COOTBETCTBYIOIIMMU MOKA3aTEIIMU HAACKHOCTH, TyOIMPOBaHUs, PE3EPBUPOBAHUS;

- CTPYKTYPHBIMH crioco0aMu (MCIOJIb30BAaHUE PaACIPENEICHHOTO YIIpaBICHUS,
ABTOHOMHOCTb OTJEJIbHBIX KOMIIOHEHTOB CUCTEMBI U T.I1.);

- TpeOyeMbIM PETJIaMEHTOM OOCTY>KUBAHHS TEXHUYECKUX CPENICTB.

KonudecTBeHHBIC MTOKA3aTENH HAJICKHOCTH JIOJKHBI COCTABIISATH:

- cpeaHss HapaOOTKa Ha OTKa3 KaxJoro kaHana no ¢pyHkuusm P3A He meHee
120000 gacos;

- CpelHee BpeMs BOCCTaHOBJEHHUs paboTocmocoOHocTH P3A mo mobol u3

BBINIOJIHAEMbIX (PYHKIIMH — He Ooiiee 2 yaca;
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- CHUCTeMa [IOJDKHA TMPaBWIbHO (YHKIMOHHPOBATh TMPH  HU3MEHEHHU
OTIEPaTUBHOIO HANpsHKEHUs nuTanus B npeaenax +10 u -20% oT HOMUHAIIBHOTO.

HeucnpaBHOCTh FO00TO TEepMHHANIA 3aIlUTHI WX YIPaBICHUS HE JOJDKHA
NPUBOJNTH K BBIBOJY M3 PabOTHI MCIPABHOTO 3AIUIIAEMOTO 3JIEMEHTa MEPBUYHOM

CCTH, a TAKIKC K OTKA3y U JIOKHBIM I[GﬁCTBH)IM APYTUX UCIIPABHBIX TCPMHUHAJIOB.

7.6 TpeGoBaHus K yCJA0BUAM IKCILIyaTalluu ycTpoiicts P3A

Bo Bcex mnomemeHHsX, B KOTOPBIX pasMenjarorcs ycrtpoirctBa P3A,
Ipe1yCMaTpUBACTCS o0opynoBaHue UL KOHTPOJIS 17} obecrieyeHust
CaHKLIMOHUPOBAHHOrO foctyna. [loMelenus 10mKHbl ObITh 000PYI0BaHbl KOHTYPAMHU
3azemsieHust (PEN u PE).

YcraHaBnMBaeMble B YKa3aHHBIX IIOMEIIEHUAX yCTpoicTBa P3A HOJDKHBI UMETH
JOITYCTUMBIE HOPMBI 110 TEMIIEPATYPE U BIAKHOCTU BO3yXa, COCTABIISIIOLIHUE:

- 10 TeMIEPAType BO3AyXa — HE MeHee ueM OT S 110 55°C;

- M0 BJQXHOCTH BO3JyXa — HE MeHee ueM oT 5 1o 75% (0e3 KoHIeHcaluu
BJIATH).

Hcnonnenune yctpoictB P3A nomkHO HCKIoYaTh TpeOOBaHUS K HAIMUYHUIO
NPUHYAUTETFHOW BEHTWISAIMHM NMpU uX ycraHoBke B mkadax PJ[ 153-34.0-35.617-
2001, TOCT 26.205-88, ITYD.

[TocTaBUMK MOJKEH MPEAOCTaBUTh KOMIUIEKT 3alacHbIX YacTel, pacXoJIHbIX
MarepuasioB u mnpunHamiexkHocrei (3UII), HeoOXOIUMBIX ISl MOHTa)Xa, HaJaJKu,
MyCKa, a TAKXKE TEXHUYECKOTo 00CITy>)KMBaHUS U PEMOHTa cucTeMbl P3A.

OObeM 3amacHbIX YacTel JTOJKEH rapaHTUPOBATH BBHIMOJHEHUE TPeOOBAaHUMN IO
TOTOBHOCTH M PEMOHTONPUTOJHOCTH CUCTEMBI P3A B TeueHue rapaHTUHHOIO CpoOKa
AKCILTyaTal|H.

TpeOoBaHuUs K yMaKOBKE, MapKUPOBKE, BPEMEHHOM aHTUKOPPO3UOHHOM 3allIuTe,
TPAaHCIOPTUPOBAHUIO, YCIOBUSAM M CpPOKAaM XpaHEHUS BCEX YCTPOMCTB, 3alacHBIX
yacTeil M pacXOJHbIX MaTEpUaOB JOJKHBI COOTBETCTBOBATH YKa3aHHBIM B

TEXHUYECKUX YCIOBUSAX H3roToBUTENs m3nenaus u tpedoBanusm ['OCT 15150-69,

I'OCT 23216-78, TOCT 14192-96, I'OCT 15543.1-89 u I'OCT 18620-86. Ilopsanox
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CcbL104HBbIE HOPMAaTHUBHBIC TOKYMECHTDI

1. TTocranoBnenue [IpaBurensctBa Poccuiickoit @enepanuu ot 16.02.2008
Ne 87 «O cocraBe pa3nenoB MPOEKTHOM AOKYMEHTAIlMM M TpeOOBaHUAX K HX
COJIEPKAHUION.

2. IlpaBuna ycrtpoiictBa 3nekTpoyctaHoBok (IIYD), cenpmoe wuznanue,
rinaBa 3.1 «3ammra u aBToMaTuka», r. MockBa, M3narensctBo HII DHAC, 1999,
2002, 2003.

3. IIpaBuiia TEXHUYECKOM SKCIUTyaTalMy JJIEKTPUUYECKUX CTAHIMU U CETEH,
yTBEpAKACHHbIE TpUKa3zoM Munsnepro ot 19.06.2003 Ne229.

4. PykoBojsiue yka3aHus 00 ONpeeSeHUH MOHIATUI U OTHECEHUU BUJIOB
paboT U MEPONPUSITHI B DJIEKTPUUECKUX CETSIX OTPACIU «IJIEKTPOIHEPreTHKA» K
HOBOMY CTPOUTEILCTBY, PACHIMPEHUIO, PEKOHCTPYKIUH UM TEXHUYECKOMY
nepeBoopyxkennto, PJ 153-34.3-20.409-99, yreepxaennsie PAO «EDC Poccumy»
13.12.1999.

5.CI176.13330.2016 «CBox mmpaBuil. DIIEKTPOTEXHUUECKUE YCTPOUCTBAY.

6. Hatimonanwhsiii crangapt Poccuiickoit deneparuu 'OCT P 55438-2013
«EnuHas ~ oHepreTMdeckas ~— CcHCTeMa W H3OJUPOBAHHO  paboTaroiiue
sHeprocucTeMbl. OnepaTuBHO-IUCIIETYEPCKOE yIpaBiieHUE. PeneliHas 3ammra u
aBTOMaTHKa. B3ammojaelcTBue CyOBEKTOB AJICKTPOIHEPTETHKH M TMOTpeOuTenei
AIEKTPUUYECKON SHEPTUH MPHU CO3AaHUU (MOJAEPHUBAIMH) U dKCIUTyaTtaruu. O0muye
TpeOOBAHUSI.

7. TOCT P 21.1101-2013 «Cucrtema mNpOEKTHONW JTOKYMEHTALIUU JJIsi
cTpouTenbcTBa. OCHOBHBIE TPEOOBAHUS K MPOSKTHOW U paboyeli JOKyMEHTAIII.

8. T'OCT P 56303-2014 «Enunas »sHepreruueckass CUCTEMa U
U30JMPOBAHHO  paboTammue 3HeprocuctemMbl.  OnepaTHBHO-IUCIETYEPCKOE
ynpaBiaeHue. HopmanbHble CXeMbl JJIEKTPUYECKUX COCAUHEHUM OOBEKTOB
anekTposHepretuxu. Oomue rpaguieckue TpeOOBaHU.

9. TOCT P 56302-2014 «Enunas »sHepretudeckass CHUCTEMA U

M30JUPOBAHHO  paboTaromiye 3Heprocuctembl.  OmepaTHBHO-TUCIETYEPCKOE
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Ii

ynpasiieHue. Jlucrneryepckue HAaMMEHOBaHUS OOBEKTOB AIIEKTPOIHEPTEeTUKH U
o0opynoBaHusi 00BEKTOB 3JEKTpOodHEpreTuku. OO0IIHe TPeOOBAHUS.

10. Hamumonanensiii crangapt Poccuiickoii @enepanuu ['OCT P 55105-
2019 «Enunas oHepreruueckas CHUCTeMa M H30JHUPOBAHHO padoTarolue
sHeprocucteMbl. OnepaTUBHO-IUCIETYCPCKOE yHOpaBiIeHUE. ABTOMATHYECKOE
IPOTHBOABAPUMHOE YIPABICHUE PEKUMaMH 3HeprocucteM. lIpoTuBoaBapuiiHas
aBTOMaTHKa sHeprocucteM. HopMmbl 1 TpeOoBaHuUs».

11. TOCT 32144-2013 «DOnekrpuueckass 3Heprus. CoOBMECTUMOCTh
TEXHUYECKUX CPEJCTB AJIEKTpOMarHuTHas. HopMbl KauecTBa AJIEKTPUYECKOU
SHEPIruM B CUCTEMAaX JIEKTPOCHAOKEHUS 00IIeT0 Ha3HAYCHUS».

12. Crannapt opranuzamuu OAO «CO EDCy» «IIpaBuiia npenoTBpalieHus
Pa3BUTHUS U JIMKBUAAIIMN HAPYIICHUH HOPMAJIBLHOTO PEKUMa JIEKTPUUECKON YaCTH
SHEPrOCUCTEM U OOBEKTOB DJEKTPOIHEPIETUKHU, YTBEP)KICHHBIC MPUKA30M
Munsnepro PO ot 12.07.2018 No548».

13. Cranpapt opranmsaumu OAO «CO EODC» «Peneiinas 3ammra u
aBToMaTuka. BzaumojelcTBue CyOBEKTOB SJIEKTPOIHEPIETHKHU, IMOTpeOuTeneit
ANEKTPUUECKOM SHEPrUM TPH CO3JaHUU (MOJIEpHU3ALMM) W OpTraHU3aIuU
skcruryataruuy CTO 59012820.29.020.002-2012.

14. Meroguueckue pEeKOMEHJIALMHU MO MPOEKTUPOBAHUIO SHEPTrOCUCTEM.
CO 153-34.20.118 -2003.

15. TpeGoBaHusi K y4yacTHIO TEHEPHUPYIOIIETO OOOPYJIOBaHHUS B OO0IIEM
NEPBUYHOM PETYJIMPOBAHUU YACTOTHI, YTBEPKIECHHOM NPUKa3oM MUHIHEPTO
Poccun o1 09.01.2019 Ne2.

16. Meroanueckue  ykKazaHus 1O  MPOEKTHPOBAHUIO  Pa3BUTHUS
sHeprocucteM (ytBepxkaeHbl Ilpukazom Munsnepro Poccunm ot 30.06.2003
Ne281).

17. OGmme TpebOBaHMS K MHUKPOIPOIIECCOPHBIM YCTPONUCTBAM 3aIIUTHI U
aBromaTuku sHeprocucreM. P/] 34.35.310-97.

18. Tlocranosnenue IlpaBurensctBa P® ot 13.08.2018 N 937 (pen. ot

08.12.2018) "OG6 ytBepxknenun [IpaBui TexHOIOTHUECKOTO (HYHKIIMOHUPOBAHUS
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ANEKTPOIHEPIETUUECKUX CUCTEM M O BHECEHHM WU3MEHEHUN B HEKOTOPBIE AKThI
[TpaButenscTBa Poccuiickoii @enepanun.

19. TpebGoBaHMs K Yy4acCTHIO T€HEPUPYIOIIETO OOOpYJO0BaHUS B OOIIEM
INEPBUYHOM pPETYJIUPOBAaHUM 4YacTOThl, YTBEPXKACHHBIM INpUKa30M MUHIHEPro
Poccun ot 09.01.2019 Ne 2» (nanee - Tpedosanus k OITPY).

20. IlpaBuna  TEXHMYECKOM  OKCIUTyaTallkd  DJIEKTPOYCTAHOBOK
norpeduteneil (¢ u3MeHeHusMu Ha 13 centsa0ps 2018 ropa), yTBep:KIECHHBIMU
npukazoM MunsHepro Ne6 ot 13.01.2003r.

JlaHHBIN MepeveHb SABISAETCS TOCTATOUYHBIM IPU padoTe HAJl MPOEKTOM, HO
He ucuepnsBarommM. Kpome srtoir HT/I, B HEKOTOpPBIX KOHKPETHBIX CIydasx
MOTYT HCHOJb30BaTbCsl TPeOOBaHUS HMHBIX JCHCTBYIOIIUX HOPMAaTHUBHO-

TCXHUYCCKUX TOKYMCHTOB.
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CUCTEMOM CUCTEMHOTIO oIlepaTopa

IlepeyeHb NPUHATHIX COKPALCHU

AB — aBTOMaTHY€CKH1 BBIKIKOYATENb

ABP — aBTOMaTHUECKOE BKIIOUEHHUE Pe3epBa

APM — aBTOMaTH3UpPOBAHHOE paboyee MECTO

ACY TII — aBToMarnyeckas cCucTeMa yIpaBiIeHUs TEXHOJIOIMYECKUMU ITPOLIECCAMHU
AYB — aBTOMartuKa ynpasJjieHUs BBIKJIIOYATEIEM

BH — BbIcHICE HAanpsKEHUE

BJI — Bo3nymHas nuHust

BOC — BeTpoBas snekTpuyeckas CTaHIMS

BOYV — BerpoBas sHepreTryeckasl ycTaHOBKa

J3 — nucranmoHHas 3amuTa

3/13 — 3ammTa OT 1yroBbIX 3aMbIKAaHUI

3033 — 3ammTa oT ogHO(a3HBIX 3aMBIKAHHI HA 3EMITEO
UBII — nucrounnk 6ecnepeOORHOTO MUTAHUS

UTC — undopMaoHHO-TEXHOJIOTHYECKHE CUCTEMBI
K3 — kopoTkoe 3ambikaHue

KPVY3 — koMIIIEKTHOE pacTpeIeTuTeIbHOE YCTPOHCTBO AJIETa30BOE
MII — MUKpOTIPOLIECCOPHBII

MT3 — MakcuMaiabHast TOKOBas 3allUTa

HH — Hu3miee nanpsixeHue

OITPY — ob1iee nepBUYHOE PETYINPOBAHUE YACTOTHI
OV — onepaTuBHOE yCKOpEHUE

[1C — moacranms

PAC — peructparop aBapuilHbIX COOBITHIT

P3A — peneiinas 3amura u aBTOMaTrKa

PII — pacnipenenuTeNbHbIN TyHKT

CBM - cxema BbIJa4Yd MOIIIHOCTH

CI'D — cucreMa rapaHTUPOBAHHOTO AJIEKTPONUTAHUS
CH — co6cTBeHHbIE HYXKIbI

COTU ACCO — cucrema oOMeHa TEXHOJIOTHYECKON MH(popManueit ¢ aBTOMaTU3UPOBAHHON

T3HII — ToxoBas 3ammTa HYJI€BOM MOCIEI0BATEIbHOCTH

TH — Tpanchopmaropa HanpsKEHUS
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TT — Tpancpopmaropa Toka

YPOB — ycTpoiicTBO pe3epBUPOBAHUS OTKA3a BBIKIKOYATENSA
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CoznacobaHo -

Xonmekas B3C. MY B3C. PY-35 kB.
Suedka N°2 K/1 35 kB - [IC 220 kB

031

oo ansne

MI1 mepmurHan P3A
bboda

"YPOB”

“( padameibaHue
damyukob
abapuuHozo
dabnerus 3nezasa”

Modyns DI/DO

MeduakoHBepmep

Xomnmekas B3C. MY B3C.
Modynb cucmem.
lilkag cucmemsl cbsa3u
(ocHob.) (3

Onmokpocc

@ [IC 220 kB

Onmokpocc
MeduaxkoHbepmep

= [/13 - dam4uk dabnerus
5 Modyns DI/D0 —= P3 35 kB 3782030
=
<
. B3(00086.286.4.1-W/103 3
S
3 " - "
< 1] - | 3w P2s-22Z7—|0s 20 000 “0durHaduameiu Bemponapk ®PB
S Wsm. VKon y) /uem | N°dox | Togn. | dama

Pa3pad Konbinot 1219 | Xommckas B3C. Bempobag snexmpuyeckas cmanyud, | Cmadus | /ucm /lucmob

, [pobepun Cubkob ; 42,19 BrympunnowadoyHsle abmomodunbHeie dopou . 7 0

E Pe/ieunas 3awuma u pezucmpayus abapuuHsix Coosimuu
;‘ H. koHmp. Mupozoba 442 1219 | CPYKMUPHGA Cxema nepedau Cuzwanod abapuikoe 000 "EPCM Cudupu”
< ¢ CHuxerue dabnenHus 3nezasa” u "YPOB

o Mapmeswod | 77 | 1219
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| 88

CoznacobaHo:

EduHuua Macca
Tun, mapka, 0do3HaqeHue Kod odopydobarus 3abod- i} Konu-
: uamepe onu e,
dokyMeHma, onpocHo20 AUCma u3denus, mamepuana uszomobumer U yecmbo ' [Tpumedarue
lMo3uyus HaumexobaHue u mexHU4eckas Xapakmepucmuka ke
1 2 3 b 5 6 7 8
1 OdopydobaHue
11 likagp PAC - - HTL ‘TOCAH wm. 1 B3(00086.286.4.1-33 PAC
Lenova thinkpad [480
12 Hoymdyk dnsi APM P3A (i3HOD 5006b, Intel UHD Graphic) i Lenovo wm !
2 KadenwHas npodyxkyus

21 Kadenb KOHMPObHLIL 3KPAHUPOBAHHBIL C MEOHBIMU Xuaamu 5x15 mM2 KBBI 3uz(A)-LS 000 «K3 «3kcnepm-Kadene» M 2 226 k2/kM /udo awanoz

22 Kadenb KOHMPOAbHbIO IKPAHUDOBAHHSIL C MEGHBIMU Xuamu 7x15 MM2 KBBI HzlA)-LS 000 «K3 «3kcnepm-Kaders» M 92 269 Kkz/kM nudo aHanoz

23 Kadenb KOHMPObHbIO IKPAHUPOBAHHBIL C MEGHsIMU Xunamu Tx15 MM2 KBBI HzlA)-LS 000 «K3 «3kcnepm-Kaden» M 188 452 kz/kM /udo awanoz

24 Kadens KOHMpO/bHeIL 3KPAHUPOBAHHBIL C MEDHsIMU Xuaamu 5x2,5 MM2 KBBI 3Hz(A)-LS 000 «K3 «3kcnepm-Kadenw» M 3k 289 k2/kM Ao aHANDZ

25 Kadenb onmuyeckut 0dHomodoBuid ¢ Bu3nekmpuyeckal GpoHed, dns npoknadku b zpyHme, 8 OB [MM-008 A 04-04-7.0/0,4-X-HzlA)-HF 000 "0kC o1 M 461 nudo aanoz

3 Mamepuansi
31 Onabo - - 2p 50
32 Tpydka MBX d=6 mm (kemdpuk) - - M 5
L 311

L1 TepMunan P3A MUKpORDOUECCOpHbIT BMP3-152-4-[1-K(3-01 000 «HTL| «MexarompoHuka» wm. 2
=
<
5
5
<
. B3C00086.286.4.1-1/103.3
g
S
: " - "
< 1] - ] 3 pre-2d 22— 0s 20 000 “0OdurHaduameiu Bemponapk ®PB
S Wam \Kon y4) Zuem |N°dox | Mogn. | Aama

Paspad. Konbinot 1219 | Xonmckas B3C. Bempobag 3nexmpuyeckas cmaHuud, | Cmadus | /ucm /lucmob
‘ [pobepun Cubkob ’ 12,19 BrympunnowadoyHsle abmomodunbHeie dopoeu . 1 "
= - - -
E PeneuHas 3awuma u pezucmpayua UﬁUﬂUUHb/X codsimud
= Vi
< H. koHmp Mupozoba % 1219 | Cneyugukauus odopydoBanus, u3denud u mamepuanod 000 "EPCM Cudupu
< 7
i Mapmeswod | 77 | 1219
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Vesias.

Classification: Restricted

Dmitry Meshalkin

OOO FORTUM ENERGY

Presnenskaya nab., 10, floor 15, premise 1
123112, Moscow

Russian Federation

Date

July 17" 2019
Island operation mode of V126-4.2MW Power Mode MK3E
Dear Dmitry Meshalkin,

Vestas confirms that the V126-4.2MW Power Mode MK3E is not designed for island operation and the
maximum time for remaining connected to the grid without gird voltage (measured on the low voltage
side of the WTG transformer) is 450 ms.

YBaxkaemblli rocnoanH MeluankuH,

KomnaHusa «Bectac» nogTBepxaaeT, 4To BeTpoycTtaHoBka Tun V126-4.2MW Power Mode MK3E He
nogaepxueaet paboTy 6e3 ceTn u MakcumanbHOe BpeMs 40 OTKITHOYEHUS BETPOYCTAHOBKU OT
kabenbHOM CeTU Napka nocrne OTKMIOYEHUS HanpsKeHNa (M3MepSAeTCa Ha HU3KOBOIbTHOM CTOPOHE
nepen BbICOKOBONbTHbIM TpaHcopmaTopom) coctaBnsaeT 450 mc.

00O «BecTtac Pyc» 115054, Mocksa, yn. baxpywuHa, gom 32, ctpoeHve 1
WMHH 7705909790, Krrn 770501001
PernctpaunoHHbin Homep 1107746092376
PacueTHbIl cyeT (Py6.) 40702810400014609716
PacueTHblit cyeT (EBpo) 40702978600014609717
AO HOHukpeanT BaHk r. Mocksa, BUK 044525545
Kopp. c4eTt 30101810300000000545
SWIFT: IMBKRUMMXXX

Classification: Restricted
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Vesias.

Classification: Restricted

Dmitry Meshalkin

OO0 FORTUM ENERGY

Presnenskaya nab., 10, floor 15, premise 1
123112, Moscow

Russian Federation

Date

17 July 2019

RE - Operating Frequency Range
Dear Dmitry Meshalkin,

after reviewing your request regarding the operating frequency range of Vestas wind turbines we
confirm that the Vestas V126-4.2MW MK3E can operate at the frequency of 46,0Hz for 1 second.
Furthermore, we can generally confirm the capability of operating within a frequency range as
summarized below, the project specific frequency range of wind park shall be reviewed and confirmed
individually at a later stage.

e 51.0-55.0Hz-0,1seconds;
e 49.0-48.0 Hz — 300 seconds;
e 48,0-47,0Hz - 60 seconds;
e 47,0-46,0Hz -1 second;
e 46.0 Hz-1 second
000 «BecTac Pyc» 115054, Mocksa, yn. BaxpywwuHa, gom 32, cTpoeHue 1

WHH 7705909790, KM 770501001
PeructpaunoHHbin Homep 1107746092376
PacueTHbIl cueT (Py6.) 40702810400014609716
PacueTHblit cyeT (EBpo) 40702978600014609717
AO HOHukpeanT BaHk r. Mocksa, BUK 044525545
Kopp. c4et 30101810300000000545

SWIFT: IMBKRUMMXXX

Classification: Restricted



Vesias.

Classification: Insert Classification

Page
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KacaTenbHo — ﬂuanasol-la paﬁoqux 4acToT

YBaxkaembin r-H MeLlankuH,

B pesynbTaTe paccmMoTpeHusi Ballero 3anpoca, kacaTeneHo paboyero gnanasoHa vyactot BOY
nponssoacTea «Bectac», coobuiaem, 4to BeTpoycTaHoBka Tuna V126-4.2MW MK3E cnocobHa
paboTaTb Ha YactoTe 46,0 'l ogHy cekyHAy, a Takke Ans ApYrnx Auana3oHOB YacToT COrfacHo
napameTpam, NpeacTaBneHHbIX Huke. CneuyndundHsle ona BeTponapka AvanasoHbl YacToT dyayT
paccMOTpeHbl U NOATBEPXKAEH Ha CreayoLLMX CTaausax npoekTa.

51.0 - 55.0 Hz — 0,1 ceKkyHAbl;
49.0 - 48.0 Hz — 300 cekyHz,
48,0 - 47,0 Hz — 60 cekyHz;
47,0 - 46,0 Hz — 1 cekyHAay;
46.0 Hz — 1 cekyHOy

Classification: Restricted
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OpHeHTHPOBOYHBIN pacyeT BPEMEHH 10 HACHILLEHUS
TpaHCPOpPpMATOPOB TOKA

Pacuer BpemeHH HachIIeHHUS TpPaHC(HOPMATOPOB TOKA TMPOU3BOAMTCS TIO METOMIMKE,
npusenenHoit B 'OCT P 58669-2019. Jlna nmpoBeaeHus pacueTa BPEMEHU HACBIIIEHUS HA CTaIuN
MPOSKTHOM JIOKyMEHTAllMd BBIOpAaH pacueT aHaJUTHYeCKUM MeTogoM. [locme BwIOOpa
MOCTABIIMKOB O0OpPYIOBaHUS JIOJDKCH OBITh MPOBEACH YTOYHSIOMUN pacdeT rpaduyecKuM
METOJIOM TIO TMACHOPTHBIM JaHHBIM JIMOO TpapuUecKuM METOJOM C HCIOJIh30BAHUEM
BOJITAMIIEPHBIX XaPaKTEPUCTHK.

Pacuer mpou3BOIUTCS B MAaKCHMAIBLHOM PEKHMME MPU MaKCHUMAJIbHBIX TOKaX KOPOTKOTO
3aMBIKaHUS.

1 PacyeT NOCTOSIHHOI BpeMeHM 3aTyXaHUsI

PaccunthiBaeM 3KBUBAJICHTHYIO MTOCTOSIHHYIO BpeMEHH 110 hopmyiie:

1 n
Tp.aKB = I X ( E IKBi X Tp.i)
K3x i=1

rae Ixzy — cymMapHblii Tok K3;
I3; — Tok K3 B i-0ii BeTBH;

T, ; — IOCTOSIHHAs BPEMEHH 3aTyXaHHsl allepUOJUYECKON COCTaBIAIoNIEH ToKa B Kax 101 i-
O BETBH;
T al
Pt w X Ri

1. PaccunTthiBaeM MOCTOSIHHYIO BPEMEHH 3aTyxaHus Toka TpéxdasHoro K3 Ha mmnuax 35

kB KPVYD 35 kB U3znyunoit BOC:
2,109

T =—="" _ 671
P~ 314 %001 Me

2  Pacuer Harpy3ku Bo BTopu4HbIX Hensix TT
Pacuer Harpy3ku Bo BTOpuuHbIX Lensx TT ans tpexdasHoro K3 BeimonHseTcs mo
dbopmyre:

p Xl
ZH.Cl)aKT =Tp = T

COHpOTI/IBJ'IeHI/Ie MUKPOIIPOUECCCOPHBIX YCTpOﬁCTB AOIYCKACTCA HEC YUUTHIBATD.



ITpunoxxenue 3
3  Pacuer BpeMeHM HACBINIIEHUSI

Pacuer Bpemenu HaceimeHus TT mpu OTCYTCTBUM OCTaTOYHOM HaMarHU4EHHOCTH
CepAeYHMKA BBIIOJIHSAETCA 10 popMyIIe:
w X Tp.3KB

WX Ty —A+1

tHaC = Tp.BKB X ln

IpU COOJIIOJICHUHU CIIEAYIOLIMX YCIIOBHM:
WXTpowt1>A4A
A>1
Hesbinonuenue ycnoBust @ X Tp, 5 + 1 > A 03Ha4aeT, 4TO HACKHICHUE MAarHUTONPOBO/IA
OTCYTCTBYET U BpeMs 110 HachlleHus: TT paBHO OECKOHEUHOCTH.
Hesbmonnenue ycnoBus A > 1 o3Hauaer, uro s3kciulyarauus TT B Takux YCIIOBHUSAX
HEJOIyCTUMA.

Pacuer Bpemenu wHacbimieHus TT npu HaIMYMM OCTATOYHOW HAMArHMYEHHOCTH B

CepICUHHUKE BBIMOJIHACTCS 110 hopmyote:
w X Tp.3KB

wXTw—AX(1—-K)+1

IpY COOJTFOICHUH CIICTYIONINX YCIOBHI:

OXTyope +1>AX(1-K,)
AxX(1-K)>1

Hesbmonnenne ycnoBust @ X Tpo + 1> A X (1 —K,) o03HayaeT, dTO HachlEHHE
MarHUTOIIPOBO/IA OTCYTCTBYET U BpeMs 0 HachimeHust TT paBHO OECKOHEYHOCTH.

Hesoimonnenue ycnosust A X (1 — K,) > 1 o3Haudaer, 4to TpeOyeTcsl MPOM3BECTH PACUET
rpadu4ecKUM METOJIOM I10 ITACIIOPTHBIM JTaHHBIM.

thac = Tp

ok X In

[Tapametp pexuma A paccuuThIBaeTcs o popmyse:
_ 11 nom X KHOM X Z3n0m

Iz X Z35
rae I 4o — HOMUHAJIBHBIN NTepBUYHBIN TOK TT;
K,;om — HOMUHAJIBHAA NpeAesIbHAs KpaTHOCTh TT;
I3 — MaKCUMaJIbHBIM TOK KOPOTKOI'O 3aMbIKaHUS;
Z35uom — HOMUHAJIIBHOE TOJIHOE COITPOTUBIIEHUE BTOPUYHOU HArpy3ku TT;
Z5 — IIOJIHOE CONPOTUBIIEHUE BETBU BTOPHUYHOTO TOKA.

— 2 i 2
Z25uom — \/(RZ + Zy.HoM X cos ¢H.H0M) + (XZ + Zy.HOM X sin (pH.HOM)
rae R, — akTUBHOE CONPOTUBIIEHUE BTOPUUHOIN 00MoTKH TT;

X, — peakTUBHOE COMPOTHUBICHNE BTOpUYHONU 00MOTKH TT;
Zywom — HOMUHANBbHAA Harpy3ka TT;
Pu.nom — HOMUHAJIBHOE 3HAYEHUE YIJIa CONPOTUBIIEHUS Harpy3ku TT.

2 2
Zyy = \/(RZ + RH.cl)aKT) + (XZ + XH.(baKT)
rae Ry gaxr — GAKTHUECKOE aKTUBHOE CONPOTHBIICHUE Harpy3ku TT;
Xy paxr — DAKTHYECKOE PEAKTUBHOE CONPOTHBIIEHHE Harpy3Kku TT.



4  Pe3yabTaThbl pacueToB

Tabmuua 4.1 — OpuentupoBouHbIil pacueT Bpemenu HacbimeHus TT 35 kB npu tpexdaznom K3 B 30He neficTBus 3aumT 6€3 OCTATOYHOTO HAMarHHYUBaHHS

[Tpunoxenue 3

Homunan AKTHUBHOE PeaktuBHOE
Homunane . Homunanp DKBUBAJICHTHAS dakTrueckoe ®dakrtrueckoe
o BbHBIN MaKCI/IMaJI COIIPOTHUBII COIIPOTHUBJIE Z[J'II/IHH OCTB.TO‘IHH
HBIN Has HOMI/IHaJ'IBHaH o HOMI/IHaJ'IBHafI IIOCTOsSITHHAas1 CC‘IeHI/IC AKTHUBHOC PEAKTUBHOE HapaMeTp HpOBepKa BpeMﬂ
HaI/IMeHOBaHI/[e Tun Tun BTOpUYIH BHBIU TOK CHHC HHC TOKOBBIX . A HpOBepKa
MIEPBUYHBI o MOII[HOCTb npeenbHas N . Harpyska TT BpEeMEHU o kalelsl | CONPOTUBIEHHE | CONPOTHUBIIEHHE | COSQ | Sing@ | pexuma yCII0BUS HaChILIEHUS
NPUCOEIUHEHMS | 3aLIUT TT N bIH TOK Tpex(dasHor | BTOPHYHON BTOPUYHOM neneu HaMarLuye ycnoBus A>1
i tok TT TT SHowm, kpatHocTh TT Zu.HoM, OM 3aTyXaHHUs S, Mm2 Harpys3ku Harpysku A oxTp.3kB+1>A tHac, cex
1 A TT BA 0K3, A 00MOTKH oomotku TT T Lm Ridp o X o HHOCTb Kr
HOM, Drom, A TT R2, Om X2, Om P.9KB, CEK H.(akT, OM H.(hakT, OM
OJ135 1B x MT3 | 4MC4 200 5 10 30 10875 0,14 0 0,4 0,671 2,5 2,5 0,018 0 1 0 1,892 0,00 yenosue yeosHe 0,0028
TCH BBITIOJTHSICTCS BBITIOJTHACTCSI
Brox35kB | MT3 | 4MC4 2000 5 10 30 9262 0,62 0 04 0,671 25 25 0,018 0 1 0 10,365 0,00 YeroBHe ycuosHe 0,0305
BBITIOJIHSCTCA BBIIIOJIHSACTCA
OM3SKBx | MT3, | 4yicq 400 5 10 30 10427 0,17 0 0,4 0,671 25 25 0,018 0 1| o | 349 0,00 ycuosue ycnosue 0,0080
BOVY Ne4 13 BBITIOJTHSIETCS BBITIOJTHSAETCSI
OI3SkBic | MT3, |y 1cq 500 5 10 30 10516 0,19 0 0,4 0,671 25 25 0,018 0 1 | o | 405 0,00 ycuosue ycloBHe 0,0008
BBV Nel0 13 BBITIOJTHSIETCS BBITIOJTHSAETCSI
OI3SkBic | MT3, | y1cq 800 5 10 30 10516 0,26 0 0,4 0,671 25 25 0,018 0 1 | o | 542 0,00 ycuosue ycloBHe 0,0143
BBV Nel3 13 BBITIOJTHSIETCS BBITIOJTHSAETCSI
O3S kB | MTS, |y 1cq 300 5 10 30 10427 0.2 0 0,4 0,671 25 25 0,018 0 1 | o | 238 0,00 ycuosue ycloBHe 0,004
BOY Ne20 3 BBITIOJTHSIETCS BBITIOJTHSIETCSI
Tabnuna 4.2 - OpueHTHPOBOUYHBIN pacueT BpemeHH Hachinienus TT 35 kB nipu tpexdaznom K3 BHe 30HBI JeiicTBUS 3aIIUT 0€3 0CTATOYHOTO HAMAarHUYMBAHUS
Homunan AKTHBHOE PeaktuBHOE
Homunans . Homunann DKBUBaJICHTHAS dakTrueckoe ®dakTryeckoe Ocratoun
o BHBIN Maxkcuman CONPOTHUBII COINPOTUBII Jnuna
HBIN Has Howmunanenas o Homunanbnas TOCTOSIHHAS Ceuenne aKTHBHOE pEaKTHUBHOE ITapametp ast IIpoBepxa Bpewms
HaHMeHOBaHHe Tun BTOpH‘IH BHBIU TOK CHHEC CHHEC TOKOBBIX . HpOBepKa
Tun TT | mepBUYHBI N MOIITHOCTb npezienbHas o . Harpyska TT BPEMEHH o Ka0ens | CONMPOTUBIIEHHE | CONPOTHBICHHWE | COS® | sing | pexuMa HaMar{ud yCIOBHS HAaCBIIEHHS
HpHCOeI{HHeHHﬂ 3al0uT o BbIU TOK Tpqu}a3HOF BTOpI/I‘{HOI/I BTOpI/I‘{HOI/I erneu yCJ'[OBI/Iﬂ A>1
itok TT TT SHowm, kpatHocTh TT Zu.HoMm, OM 3aTyXaHus S, Mm2 Harpys3Ku Harpys3Ku A E€HHOCTh oXTp.akp+1>A tHac, cex
o, A TT BA 0K3, A 00MOTKH 00MOTKH T KB, ce LM Ruspaxr, O Xi.daxt, O Kr
HOM, 210M, A TTR2,0m | TT X2, Om P-3KB, ceK H-axT, LM H-QaxT, UM
Oﬂ,?éHKB K MT3 4MC4 200 5 10 30 Pacyer He BITONHSIETCS B BULY OTCYTCTBHS noamuTky ot TCH
Beon35kB | MT3 | 4MC4 2000 5 10 30 1613 0,62 0 04 0671 25 25 0,018 0 1 0 59,516 0,00 ycenosue ycnosue 02183
BBIITOJIHACTCA BBITIOJIHACTCA
OI3SiB x| MT3, | ey 400 5 10 30 448 0,17 0 04 0,671 25 25 0,018 0 1 0 | 81429 0,00 yexosue yeaosie 0,3226
BOY Ne4 113 BBITTOJTHSICTCS BBITTOJTHSICTCS
OI35KB x| MT3, | ey 500 5 10 30 358 0,19 0 04 0,671 25 25 0,018 0 1 0 | 119,136 0,00 ycuoBHe ycroBHe 0,5519
BOY Nel0 13 BBITIOJTHSIETCS BBITIOJTHSCTCSI
ON35KBx | MT3, | ey 800 5 10 30 358 0,26 0 04 0,671 25 25 0,018 0 1 0 | 159,444 0,00 ycuosHe ycloBHe 0,9356
BBV Nel3 13 BBITIOJTHSIETCS BBITIOJTHSIETCSI
OI35KB x| MT3, | ey 300 5 10 30 448 0.2 0 04 0,671 25 25 0,018 0 1 0 | 55419 0,00 ycuosHe ycloBHe 0,2005
BBV Ne20 13 BBITIOJTHSIETCS BBITIOJTHSIETCSI




Ta6mmma 4.3 — OpueHTUpOBOYHBIN pacueT BpemeHu Hackimenust TT 35 kB npu tpexdaznom K3 B 30He ASHCTBUSA 3aUT ¢ y4€TOM OCTaTOYHOTO HAMarHUYHBaHUS

[Tpunoxenue 3

DakTHuecKo
DakTHuecko
Homunans AKTHBHOE PeakTuBHOE Homunans OKBUBAJICHT e Bpems
Homunanen | Homuuanen | Homunans JuHa € aKTHBHOE
HaumenoBan . o Has MakcumaibH | CONPOTHBIE | CONPOTHUBIIE Has Hast Ceuen peaKTuBHOE [Mapame IIposepka IIposepka Bpewms HachblILIe
bIN bIN HadA o TOKOB COIIPOTHUBJIE OCTaTO‘IHaﬂ
He Tun Tun o o npeaecibHa bIN TOK HHUC HHUC Harpyska IIOCTOSAHHAsA ue COIIPOTHUBIJIC . TP yciaoBust yciaoBust HAaCBIIICH HUA 110
TIEPBUYHBIN BTOPUYHBIN MOIITHOCTB o o BbIX HHC COosQ smo HaMaroHn4c¢HHO
MPUCOCIUHEH | 3aLIUT TT s TpexdazHoro BTOPUYHOM BTOPUYHOM TT BPEMEHU . | xabens HUE pexuma oxXTp.akB+1>A A*(1- us tHac, rpad.
Tok TT ToK TT TT SHowm, nernei Harpys3ku ctb Kr *
ust KPaTHOCTh K3, A o6omorku TT | obmorku TT ZH.HOM, 3aTyXaHus S, Mm2 Harpy3ku A (1-Kr) Kr)>1 ceK METOy
I1uHoM, A 12H0M, A BA LM RH.pakT,
TT R2, Om X2, Om Om Tp.okB, cex Om XH.(paxr, tHac, cex
OMm
Heobxou
OJI35xB k CHOBHE M pacuer
MT3 4MC4 200 5 10 30 10875 0,14 0 0,4 0,671 2,5 2,5 0,018 0 1 0 1,892 0,87 ¥ rpaduueck -0,0024 0,002
TCH BBITIOJTHSACTCSI .
METOJIOM
CIIOBHE ycinoBue
Beox 35 kB MT3 4MC4 2000 5 10 30 9262 0,62 0 0,4 0,671 2,5 25 0,018 0 1 0 10,365 0,87 M BBITIOJIHSIET 0,0011 0,006
BBITIOJIHACTCA ost
Heobxomu
M pacueT
OI35Bic | MT3, |0y 400 5 10 30 10427 0,17 0 04 0,671 25 25 0,018 0 1 0 | 3499 0,87 ycaosue rpamueck | -0,0017 | 0,003
BOV Ne4 13 BBITIOJTHACTCSI .
METOJIOM
HeoOxoau
M pacuer
ON35 B | MT3, |0y 500 5 10 30 10516 0,19 0 04 0,671 25 25 0,018 0 1 0 | 4056 0,87 yenosue rpaduueck | -0,0015 | 0,003
BBV Nel0 113 BBITIOJTHSIETCSI M
METOJIOM
HeoOxoau
M pacuer
ON35 B | MT3, |40y 800 5 10 30 10516 0,26 0 04 0,671 25 25 0,018 0 1 0 | 542 0,87 yenosue rpaduucck | -0,0000 | 0,004
BOVY Nel3 113 BBITIOJTHSIETCSI .
METOJIOM
HEO0X011
M pacyer
ON3SkBr | MT3, | yp0y 300 5 10 30 10427 0,2 0 04 0,671 25 25 0,018 0 1 0 | 2381 0,87 ycnosue rpaduucck | -0,0022 | 0,003
BBV Ne20 13 BBITIOJTHSAETCSI .
METOJIOM
Tabnuua 4.4 — OpueHtTupoBouHbli pacueT BpemeHH HachieHust TT 35 kB npu tpexdaznom K3 BHe 30HbI AEHCTBUS 3alUT ¢ Y4ETOM OCTaTOYHOI'O HAaMarHUYUBaHUS
®dakTHueck
Homunans AxtuBHOe | PeaktuBHOE DKBHBAJICHTH oe
Homunans Homunans Homunans Jlnmuna dakTruueckoe
HaunmenoBan . . Has Makcumansx conpotuBn | compotuBie | Homuuanbh ast CeueH aKTUBHOE
HBIH HBIH Hast o TOKOBBI pEaKTUBHOE ITapamer OcraTouHas IIpoBepka ycnoBus IIpoBepka Bpems
nue Tun o o npeacibHa bIM TOK CHHEC HHUEC asl Harpyska TIOCTOsTHHAsA Hue COIPOTHUBJI Ccos .
Tun TT NEepPBUYHBIA | BTOPHYHBIA | MOIIHOCTB . . X COIPOTUBIIEH sing | p pexuMa | HaMarHM4eHHOCT | ®XTp.oxB+1>A*(1- YCIIOBUS HaCBILIEHU
TPUCOCIUHEH | 3aluT s TpexdazHoro BropuuHoi | BTOpmuHOM | TT ZH.HOM, BPEMEHHU . Kabenst eHue [0}
Tok TT tok TT TT SHom, nernei Ue Harpys3Kku b Kr Kr) A*(1-Kr)>1 | s tuac, cex
us o A Dron. A BA KpaTHOCTb K3, A 00MOTKH 00MOTKH Om 3aTyXaHHUs. Lo S, Mm2 Harpy3Ku Xit.pax, Om
oM, oM, TT TTR2,0m | TT X2, Om Tp.oKkB, cex ’ Ru.daxr, -faxt,
Om
OH,?é:IB K MT3 4MC4 200 5 10 30 Pacuer He BEITIOJIHSACTCS B BULY OTCYTCTBUS HoqnmuTku ot TCH
Brox35kB | MT3 4MC4 2000 5 10 30 1613 0,62 0 04 0,671 25 25 0,018 0 1 0 59,516 0,87 YeToBHe YeroBHe 0,0218
BBITIOJTHIACTCA BBITIOJTHIACTCA
O3S xBic | MT3, | gppecy 400 5 10 30 448 0,17 0 0,4 0,671 25 25 0,018 0 1 | o | 81420 0,87 yesosHe yezosHe 0,0312
BBV Ne4 13 BBITIOJTHSIETCS BBITIOJTHSIETCS
O3S kB i | MIS, | picq 500 5 10 30 358 0,19 0 0,4 0,671 25 25 0,018 0 1 | o | 119136 0,87 yelosue yelosue 0,0478
BBV Nel0 13 BBITIOJTHSIETCS BBITIOJTHSIETCS
O35 kBx | MIS, 1 yyicq 800 5 10 30 358 0,26 0 0.4 0,671 25 25 0,018 0 1 | o | 159444 0,87 yeosue yeosue 0,0660
BOVY Nel3 13 BBITIOJTHSIETCS BBITIOJTHSIETCS
O3S kB i | MIS, | yicq 300 5 10 30 448 02 0 0.4 0,671 25 25 0,018 0 1 | o | 55419 0,87 yeiosue yeosne 0,0201
BBV Ne20 13 BBITIOJTHSIETCS BBITIOJTHSIETCS




[Tpunoxenue 3

BriBox:

1.

[Ipu KOPOTKOM 3aMBIKaHHUH B 30HE JICUCTBHS 3alTUT MPU OTCYTCTBHH OCTATOYHOM HAMAarHWYEHHOCTH BPEMs HACBIIEHUS TpaHC(HOPMATOPOB TOKA CYIIIECTBEHHO MEHBIIIE BpEMEHHU 3aMepa Toka TepmuHaiamu P3A (10-
20 mc) 3a uckmrouenueM TT, yctaHOBIEHHOTO B siueiike BBojia 35 kB. B maHHBIX pekuMax HACHIIIIEHUE HE BIUSET Ha paboToCcImocoOHOCTh TepMuHaioB P3A, Tak kak npu HaceimeHuu TT OyaeT nepenaBarhb
MaKCHMaJbHO BO3MOXKHYIO BeTU4UnHY Toka K3, KoTopast cyliecTBeHHO BbIlIE YCTaBOK CpadaThIBaHUS U ycTaBKa cpabaTbiBaHuUs 10 BpeMeHH [[3 cyiiecTBeHHO 00JIbIe BpeMEHHU 3aTyXaHUsl arepruoandecKoi
COCTAaBJISIFOLIEH.

[Tpu KOPOTKOM 3aMBIKaHWW BHE 30HBI ACUCTBHS 3aIIUT IPU OTCYTCTBHH OCTATOYHONW HAMAarHWYCHHOCTH BPEMS HACHIIICHUS TPAaHC(HOPMATOPOB TOKA CYIIIECTBEHHO OOJIbIIIe BPEMEHH 3aMepa Toka TepMuHaiaMu P3A
(10-20 mc).

[Tpu KOPOTKOM 3aMBIKAHUU B 30HE JICHCTBUS 3alIUT MPH HATUYUHA OCTATOYHON HAMAarHUYEHHOCTH BPEMS HACHIIICHUS TPAaHCPOPMATOPOB TOKA CYIIIECTBEHHO MEHBIIIE BpeMEHHU 3aMepa Toka Tepmunaiamu P3A (10-20
Mc). B naHHBIX pexuMax HachllllEeHUE HE BIUsSET Ha paboTocrnocooHocTh TepMuHaioB P3A, tak kak npu Haceimenun TT Oyner nepeaaBath MakCUMallbHO BO3MOXKHYIO Ben4uuHY Toka K3, koTopas cyiiecTBeHHO
BBIIIIE YCTaBOK cpabaThIBaHUS U yCTaBKa cpabaThiBaHUA 110 BpeMeHu /{3 cyliecTBeHHO 00JIbllie BpeMEHH 3aTyXaHUsl allepHOJUUYeCKON COCTaBIISION] eH.

[Ipu KOPOTKOM 3aMBbIKaHWU BHE 30HBI ACHCTBUS 3alUT NPU HAIUYUN OCTATOYHOW HAMarHMYEHHOCTH BpeMsl HaChIIIEHUs TpaHCc(hOpMaTOpoB ToKa 00JIbllle BpeMeHH 3amMepa Toka TepmuHanamu P3A (10-20 mc).

Tak kak B KPYD 35 kB Xoamckoii BOC oTcyTcTBYIOT 3a11uThI, padoTtaroriue no quddepeHnnaibHOMY MPUHIUIY U OBICTPOACHCTBYIONINE TUCTAHIIMOHHBIC 3aIIUTHI, TO TPUMEHEHNE BEIOPAHHBIX TpaHC(hOopMaTOpoB
TOKA JIONYCTUM.
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