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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.
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1. OcHoBaHus 1J1s1 pa3padoTKH NMPOEKTHOMN JOKYMEHTALIMH

Hacrosimuii pa3zmen BBINOJHEH HA OCHOBAHWM TEXHUYECKOrO 3aJaHdsl Ha
BBITIOJIHEHUE TPOEKTHO-U3bICKATEIbCKUX padoT mo Oo0bexktam Wznyunas BOIC,
Mannanckas BOC nHa Tepputopun UYepHOSPCKOro MYHUUHUIIAIIBHOTO pailoHa
AcTpaxaHCKOM o0macTu, 3aJaHus HAa NPOEKTUPOBAHHME HA pa3pabOTKy NpoeKTa
«znyunass BOC. BerpoBas sieKTpuueckas CTaHIMSA, BHYTPHUIUIONIAIOYHBIC

ABTOMOOMIIBHBIE IOPOTHY.
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2. OcHOBHBIE MOJIOKEHUSA no BBITIOJTHEHUIO P3A Ha

MHUKPOINPOLECCOPHOH TEXHUKE

B pamxkax crpoutensctBa U3nyunoii BOC npegycmaTpuBaeTcsl yCTaHOBKA
PIT 35 kB B coctaBe Moayna Ynpasiaenus (MY) Uznyunoit BOC s Tpansurta B
ceTb MontHocTH oT BOYVY. Ilepenaua momHoctu ot U3nyunoit BOC uepes 11C 220

kB npoekTtupyeTcst ApyruM TUTYIIOM MPOEKTA.

B cooTBeTcTBMM C TEXHHYECKMM 3aJlaHUEM Ha IPOCKTUPOBAHUE
npeaycmarpuBaercs BOC ycraHoBieHHON MotHOCTRIO 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 HOMHUHAJILHONM MOITHOCTBIO 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, paBrbIii 89,6 A. CnenyeTt otmeTuTh, uTo BOY He mogmepxuBaet padboTy
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.

3asBrsiemMasi CKOpocTh cOpoca/Habopa Harpy3ku i Kaxaoi BOY 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. | 223-20 06.20 B3C00086.286.1.1-1/103.3
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TeHEePUPYIOIIEro 000pyI0BaHMs IIPU CKOPOCTH BeTpa HE MeHee 6,0 M/c (CymmapHO

s BOC — ve menee 8,82 MBT).

B HacTosmieit paboTe BBIMOJHEHBI:

- oIpeiesieHne HeoOX0IMMOr0 THIIA U KOJIMYECTBa YCTPOUCTB P3A;

- TEXHUYECKUE PEIICHUS 10 PETUCTPAIlUU aBAPUIHBIX COOBITHH;

- 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 ycrporctB P3A munuit 35 kB co croponst [1C 220/35 xB.

Cxewma pacnpeaenenus: ycrpoilctB UTC nmo oomotkam TT u TH npuBenena

Ha yeprexe B2C00086.286.1.1-MJ103.3, 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 Brraepxka Bpemenu

[ToBblIeHHE HanpskeHUs 1 CTy1. 813 B 1800 cexk.
[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. 48,0-47,0 I'g 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 U YacCTOThI

BHEIIHEN ceTu. lIpum OTCyTCTBMM HampshDKEHHsT Ha BXOJE HWHBEPTOpA, TEHEPALUS

QJICKTPOOHCPIUU IIPCKPAITACTCA. ITocne ImoJJa4n HAIIPSKCHUA BHCIIIHEM CETU Ha BXO[

MHBEPTOpPa BBIPAOOTKA JIIEKTPOIHEPTUUA BO30OHOBIISIETCS. Y CTaHOBKA OT/AEJIBHBIX

YCTPOWCTB CUHXPOHU3AIUU HE TpeOyeTcs.

MII Tepmunan P3A sueiiku KPYD 35 kB BOY Boinonsser pyHkuuu:

- TOKOBasi OTCCUKaA,

- crynieHb MT3 ¢ HE3aBUCHMOMN BBIIEPKKOU BPEMEHU;

- cryneHb MT3 ¢ 00paTHO3aBUCUMOI1 BBIJIEPKKO BpEMEHHU;

- n1Be ctynenu T3HII ¢ He3aBUCUMOI1 BBIAEPIKKOI BPEMEHH.

Bce BBIHNICTICPCUMCIICHHLIC 3alllUThI JleﬁCTBy}OT Ha OTKIIIOYCHHC BBIKIIOYATCIIA

KPVYD 35 kB BOYV. IIpoussoaurens BOY pekoMeHIyeT ycTaBKH, PEACTABICHHBIE B

tabmure 3.1.2.

1 - 3am. | 223-20 06.20
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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 mannbiM mpouszBoauTtened BOY rpynmel o0bexToB Mzmyunoit BOC, s

BCTPOI'CHCPATOPOB MPCAYCMOTPCHA 3alITa OT IMMOHMKCHUA HAIIPSAKCHUA BO BHEIIIHEH

ceru — LVRT (Low-Voltage Ride Through). [lannas 3ammra KOHTPOJIHPYET

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

- 3am. | 223-20 06.20

Usm.
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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,;

- MAaKCUMaJIbHAasl TOKOBAS 3AIIIUTA,;

- 3alIUTa OT 3aMbIKaHUIN HA 3eMIJIIO;

- YCTPOWCTBO PE3EPBUPOBAHUS OTKA3a BBIKJIIOYATEIS;

- aBTOMATHKa yNpPaBJICHUS BBIKIIOYATEIIEM;

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

MaxkcumarnbHasi TOKOBas 3allldTa, TOKOBasg OTCEUYKa, 3allUTa OT 3aMbIKaHUN Ha
3eMIII0 JICWCTBYIOT Ha OTKIIO4YeHue Bbikirovatens BBoaa 35 kB TCH. ycrpolictBo

pEe3epBUPOBAHUS OTKA3a BBIKIIIOYATENS IEUCTBYET Ha OTKIIIoueHue Beojaa PIT 35 kB.

/lucm
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Jnst 3amutel kabenbHbix JuHUE OoT PII 35 kB Wsnyunoit BOC mo BOY,
obopynoBanusi BOY, a taxxke mmua PII 35 kB mnpemycmarpuBaercs ycTaHOBKa
KOMIUIEKTOB P3A Ha MUKpOTIPOIIECCOPHOM DIIEMEHTHOM 0a3e, BKIIOYAIONINX (PYHKIUU:

- TOKOBAasl OTCEYKa;

- MakKCHMaJbHas TOKOBas 3aIlNTa;

- IUCTAaHIIMOHHAS 3aIlINTA;

- 3allIMTa OT 3aMbIKaHUM Ha 3eMIJIIO;

- YCTPOMCTBO PE3EPBUPOBAHUS OTKA3a BBIKIFOYATENS;

- aBTOMATHKa yNPaBJICHUS BBIKIIOYATEIIEM;

- AaBTOMATHUYECKOE YCKOPEHHE MAKCHMAJIbHOW TOKOBOM 3alUTHl U 3aIIUTHI OT
3aMbIKAHUN HA 3EMIIIO.

Hanuuue nucTaHIIMOHHOM 3alUThl 1 MAaKCUMaJIbHON TOKOBOM 3alllUThl 0OPATHOM
MOCJIEIOBATEILHOCTH OOYCJIOBIICHO HEUYBCTBUTEILHOCTHIO MAKCHUMAJIbHOW TOKOBOM
3alUThI MPSAMOM MOCIEIOBATEIBHOCTH K K.3. 32 CHJIOBBIMH TpaHchopmaTopamu BDOY.
[Ipu >TOM NHCTaHIIMOHHAS 3aIUTA HE MO3BOJIAET 0OECIEYUTh YYBCTBUTEIBLHOCTH MIPH
AByX(a3HbIX K.3. 32 CHJIOBBIMH TpaHchopmatopamu BDY (Y/D-5) mpu OGosbinux
MEPEXOJHBIX COMPOTUBICHUAX DJICKTPUUECKOM JyI'H, IO3TOMY JOIMOJIHUTEIBHO
UCIIOJIB3YeTCSl MaKCHUMallbHasi TOKOBas 3alldTa OOpaTHOM MOCIe0BaTeIbHOCTH,
KOTOpasi B CBOIO OUEPE/b HE MOXKET padOTaTh B CIy4ae CUMMETPUUYHBIX (Tpex(a3HbIX)
K.3. IpY OOJILLION BBIAEPIKKON BPEMEHH.

MakcuManibHasi TOKOBasi 3alluTa, TOKOBAash OTCEYKA, AUCTAHLUMOHHAS 3allluTa,
3alATa OT 3aMbIKAHUK HA 3€MJIIO JEUCTBYIOT HA OTKJIFOYEHHUE BbIKItOUaTesst BBoja Pl
35 kB. B cayuae otkimtodyenust ot tepmuHana P3A ognoit uz KJI 35 kB onepaTtuBHbIM
MEPCOHAJIOM TPOM3BOJUTCS OTKJIOUeHUE moBpexaeHHon KJI pazpenunutenem ¢

MOCTIEYIONINM BKJIIFOUEHHEM Bbiktouaress BBoaa PII 35 kB.

Jnsa 3amutel mmH PIT 35 kB npegycmarpuBaercst jiormdeckasl 3amura IIUH
(JI3L), Bemomnsiemas mocpenctBoM OnokupoBkn MT3 BBoma 35 kB or MT3

orxomammx JuHuA 35 kB k BOVY.

/lucm

- | zam. | 223-20 06.20 B3C00086.286.1.1-1/103.3 8

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




4

B3am. uHB.

[lodn. v dama

N2 noadn.

WHB.

Ii

Ha BBone PII 35 kB U3nyunoit BOC npenycmaTpuBaeTcsi yCTaHOBKA KOMILJIEKTA
P3A Ha MUKpONPOIIECCOPHOM 3JIEMEHTHON 0a3e, BKIYAIOIIETo (QyHKINU:

- MaKCUMaJIbHasl TOKOBasl 3aIlUTa;

- 3aIIUTa OT 3aMBIKaHUI Ha 3eMIJTIO;

- YCTPOMCTBO Pe3EPBUPOBAHUS OTKA3a BBIKIIIOUATENIS;

- aBTOMATHKa YIIPaBJIEHUS BBIKIIOYATEIEM;

- aBTOMaTU4ecKkoe yckopenre MT3.

Jlornueckas jaluTa  IIHWMH, MaKCHUMaJIbHAasA TOKOBasd 3alliuTa, 3aluTa OT

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

Curnan «YPOB» or MII TepmuHana 3amuThl U CUTHalI O cpaOaTbIBaHUU
aBapUIHON CUTHANM3ALMU CHW>KEHHS JABJICHUS 3Jiera3a OT JAaTYMKOB, YCTAHOBJICHHBIX
B slY€HiKe BBOJHOIO BbIKIItOUaress, nepenarorcs Ha 11C 220 kB ¢ nomompo ycTpoiicTBa
Mepeadyn JUCKPETHBIX CUTHAJIOB MO ONTHYECKOMY Kabento. MoryT ObITh TPUMEHEHBI
yctpoiictBa ¢upmel MOXA — monyns mnepenaun curHaioB mo Ethernet 8DI/8DO
IOMIRROR E3210 u meauaxounseptep IMC-101-S-SC-T, a Takxke ycTpoHCTBO (GUPMBI
OO0  «MuxeHepHbld  LEHTp  «DHEProcepBUCH» —  MHOTO(YHKIIMOHAJIBHBIN
U3MEpPUTENbHBINA MpeoOpasoBarens DHUIT-2-45/100-220-A2E4x2FX-21 wiu aHaIoTH.
JlaHHBIE YCTPOWMCTBA MPUMEHSIOTCS C ABYX CTOpOH. CTpyKTypHasi CXxe€Ma BapuaHTa C
UCIIONb30BaHUEM  obOopynoBanus ¢upmbl MOXA  npuBegeHa Ha  YepTexe
B3C00086.286.1.1-MJ103.3, nuct 9. Ilpu wucnonp3oBaHuM BapuaHTa (UPMBI
«QHeprocepsucy, moayiabr DI/DO u menmakonBeprep OymyT 3aMEHEHbI Ha OJWH

MHOTO(YHKIIMOHATLHBIN H3MEPUTENIBHBINA TPEoOpa30BaTeb.

3.4 P3A KJI 35 kB na IIC 220 kB

Tutynom mnpoekrta crpoutenberBa [IC 220 kB nomkHbI ObITH MPEAYyCMOTPEHBI
cnenyromue ycrporictBa P3A otxongmumx aunuid 35 kB:
- MaKCHUMaJlbHasl TOKOBas 3alllUTa;

- 3al1UTa OT 3aMbIKaHU Ha 3eMJto (3033);
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- YCTPOMCTBO pe3epBUpOBaHUs 0TKa3a BeikitodaTens (YPOB);

- aBTOMATHKa YIpaBJeHus BbIKitouareneM (AYB).

3.5 OnepaTuBHasi 0JJ0KMPOBKA

B KPYD 35 kB BOYV BeinmonHena mexanuueckas oneparuBHasi OJokupoBka. B
PII 35 kB mnpenycmaTpuBaercs 3JIEKTPOMAarHuUTHash OIEpaTUBHAs OJOKUpPOBKA
pazbenunuteneit (P) u 3azemmstomux Hoxelt (3H).

OnepaTtuBHasi OJOKUPOBKA BBINOJIHEHA C YYE€TOM 3aBOJACKON MEXaHUYeCKOil
omoxkupoBku Mmexay P u 3H ommoit sueitku KPY. OBP He nomkHa pomyckarth
BO3MOXHOCTh BKJItOUeHUs1 3H cexuuu muH, ecnu P syeek oTxondmux auHui g0 BOY
n/unu siueviku BBoAa 35 kB Brimouensl. Taxke OBP He noimkHa nomyckaTh ypaBieHUe
Pa3beAMHUTEISAIMU SUYCCK OTXOANIMX JIMHUN 10 BDY n/mnm sueiiku BBoma 35 kB npu

BKJIFOUCHHOM noJ10keHnu 3H CCKIIMH IIMNH MJIM BKJIIIOYCHHOM BBIKJIIOYATCJIC BBOJAA.

3.6 IIporuBoaBapuiiHasi aBTOMaTHKA

Bomnpoc HapymeHns: [MHaMUYECKOM YCTOMYMBOCTH HE PACCMATPUBAETCS BBULY
TexHoJoruueckux ocobennocrer BOC (cm. CBM BOC, Oran 2. Pa3paboTka cxembl
BbTaun MoinHOCTH YepHosipckoit BOC ¢ yrouHeHumeM TpeOyeMbIX KamUTalbHBIX
BioxeHui, nanee — CBM BOC). Ha ocHOBaHMM pacdeToB DIIEKTPUYECKUX PEKUMOB H
pacueToOB CTaTUYECKOM YCTOMYMBOCTH JJII CXEMBI BBbIAAYM MOIIHOCTH YEpHOSPCKOU
BOC wna »sramax 2021 wu 2026 romoB HeoOXoauma YCTaHOBKAa YCTPOMCTB
MPOTUBOABAPUIHON aBTOMATHKH, ykazaHHbIX B CBM BOC (BsiBonbl mo pasupeny 2).
VYcranoBka yctpoilcTB [TA Ha fTaHHOMY TUTYJTy HE IPEIyCMATPUBAETCA.

[IpoekToM mpeaycMOTpeHa BO3MOKHOCTh C ITOMOIIBIO JUCKPETHBIX BXOJIOB
LeHTpalibHOTO KOHTpoJuiepa BOC peanuzoBaTh mpueMHbIe LN OT yCcTpoulcTB [TA Ha

orpannueHue momnoctu M3nyunoit BOC.
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3.7 Perucrpauusi aBapuiiHbIX COOBITHH

Ha Nznyunoit BOC npeaycMaTpuBaeTcsa NOACUCTEMA PETUCTPALIMM aBAPUMHBIX
cooprtuii (PAC) nisi HakomieHWss U TpeAcTaBiIeHHMs WH(GOpMalKMKd O Mpoleccax
BO3HMKHOBEHUS, Pa3BUTUSA M JMKBUIALMHM ABAPUMHBIX CUTyallMd HA CTAHLHMH U B
npwieratomeit cetu. Wudopmanus u3 mnoacuctembl PAC mnpennasHadena s
ONpENEICHUs] MPUUYUH OTKIIOYEHUS 3JIEKTPOOOOPYNIOBAHMS M OLUEHKH MPAaBUIBHOCTH
(GyHKIMOHUPOBaHUS yCTpoicTB P3A.

HNudopmarnus peructpupyercs CaeayImuMI cliocodamu:

- MHKpoIpoleccopusiMu KoHTpoiuiepamu PAC ¢ ¢yHKIueR aBapHitHOro
ocuusuiorpaupoOBaHUs U PETUCTPALIUU COOBITUH;

- peructpanueit coobITuil B 6azax nanusix u apxusax [ITK ACY TII.

B ob6mem ciydae perucrpanuu HOJJIEKAT 3JIEKTPOMArHUTHbBIE NEPEXOHBIE
IPOLECCHI, CBA3aHHBIE C KOPOTKMUMHM 3aMbIKaHUSMU U paboToit ycrpoiictB P3A (Tokwu,
HaIpSOKEHUS, TUCKPETHBIE CUTHAJIBI).

B wMoayne BOC mnpenycmartpuBaercs ycraHOBKa ojaHoro ikaga Ne§ c
pErucTpaTopoM aBapuUiHBIX COOBITHM. [lepeueHb aHATOrOBBIX U JUCKPETHBIX CUTHAJIOB
oxBartbiBaeMbIx cucremoi PAC npencrasnen B Tabnunax 3.7.1 u 3.7.2.

B xaxmoit BDY perucrpanus aBapuMHBIX  COOBITHM  BBITIOJHSETCS
MUKPOIIPOLIECCOPHBIM TEPMUHAIOM P3A, yCTaHOBIEHHBIM B COOTBETCTBYIOWIEH BOVY.
IIpr HEOOXOAMMOCTH JaHHBIE aBapPUHHOTO COOBITHS, 3allMCaHHBIC TepMHHAIOM P3A

B3V, moryT ObITh IOJTy4€HBI C MOJKIIOUEHUEM Yepe3 HOYTOYK.
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Ta6nuna 3.7.1. IlepeyeHpb aHaIOTOBBIX CUTHAJIOB, iepeaaBaeMbix B PAC

| 77

Ne Tun HaumeHnoBanue Hcrounuk IMpuemuuk
IIIT | nmpucoequHeHust CUrHAJIA CUTHAJIa CUrHAJIA
AHAJIOTOBBIE CUTHAJIBI
Hanpsixenue dasst A -
1
Ua
9 TH 35 kB | Hanpsoxenue dazel B - | TH o6MoTku 0,5 u
Wznyunoit BOC | Ub 3P
Hanpsoxkenune ¢assr C -
3
Uc
4 k1 PV-35kB MV | TOK dasser A - la
5 | Mmyunoit BOC — | basel B - Ib TT obmoTka 5P
BOYV Nell
6 Tok ¢a3el C - IC
7 | KJI PY-35kB MYV | Tox daser A - la
8 |Hsayunoit BOC —| Tok ¢azw1 B - Ib TT obMoTka 5P
g | BOY Ne6 Tok ¢a3er C - IC
10 | KJI PY-35kB MV | Tok ¢a3sl A - la
11 | U3nyunoit BOC — | Tok ¢a3er B - Ib TT obmoTtka 5P Monyib
12 | BOY Nel5 Tok ¢a3el C - IC YIpaBJICHUS
13 | KJI PY-35kB MV | Tok ¢a3sl A - la B3C.
14 | M3nyunont BOC — | Tok daser B - 1b TT oomotka 5P | Ilomemenue
15 B2V Nel6 Tox dasbt C - I CHUCTEM
16 | KJI PY-35kB MYV | Tok dassl A - la Ixap PAC
17 | U3nyunoit BOC — | Tok ¢a3er B - Ib TT o6motka 5P
PVY-35 kB IIC 220
18 B Tok ¢a3sl C - IC
19 | TCH 35/0,4 xB | Tok ¢a3bl A - la
20 | PY-35xB MYV | Tok ¢a3ei B - Ib TT obmoTka 5P
21 | M3nyunoit BOC | Tok ¢a3e 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 MOCJIeI0BaTEILHOCTH
S - 3U0
S
;2': /lucm
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Ta6nuna 3.7.2. IlepedyeHb TUCKPETHBIX CUTHAJIOB, NiepeaaBaeMbix B PAC*

| 7

Ne IpuemHuk
Tun npucoeauHeHus HanmeHnoBaHue curuajia
11111 CUTrHAJIA
1 PazpenuauUTENH BKITFOYCH
2 Pazbwenunutens OTKIIIOYEH
3 |KII  PVY-35xB MYV | CpabaTbIBaHu€E TepMUHAIA
4 | U3nyunoit BOC — BOYVY | HeucnpaBHOCTh TEpMUHATIA
5 | Nell Cumx. naBienus sierasa (1 cT.)
6 CHux. naBieHus aierasa (2 cT.)
7 [ToBbIm1. JaBnIEHUs dIerasa
8 Pa3bequHUTEND BKIIIOUEH
9 PazbenuHuTENb OTKIIIOUEH
10 |KJI  PVY-35xB MY | CpabaTsiBaH€e TepMHHATIA
11 | Usnyunoit BOC — BDOY | HeucnpaBHOCTh TepMHUHAIa Monyib
12 | Ne6 CHmx. naBnenus sxaerasa (1 cr.) yIpPaBICHUS
13 CHwmk. naBieHus sierasa (2 cT.) BOC.
14 IToBem1I. gaBiIeHUS d1eras3a ITomemienue
15 PasbenuHuTenb BKIIIOYECH CHUCTEM.
16 PazbeqMHUTENb OTKITIOUEH [kad PAC
17 |KJI  PY-35xB MY | CpabaTsiBaHK€e TepMHHAIIA
18 | Uznyunoit BOC — BDY | HencnpaBHOCTH TepMHUHAIIA
19 | Nel5 Cumx. naBneHus aierasa (1 ct.)
; 20 CHmx. naBieHus aierasa (2 cT.)
%‘ 21 [loBrImI. faBeHud dierasa
- 22 Pa3wpequHuTEL BKIIFOUECH
S 23 |KJI  PY-35xB MYV | PazpeaunHuresns OTKIIOYECH
§ 24 | Uznyunoii BOC — BJOY | CpabaTeiBaHue TepMHHAIIA
E 25 | Nel6 HewncnpaBHocTh TepMuHana
- 26 Cumxk. naBnenus snerasza (1 ct.)
g 1 - | 3am. | 223-20 06.20 B3C00086.286.1.1-1/103.3 13
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27 CHwmx. naBieHus sierasza (2 cT.)
28 IToBwIm. maBiIeHUS djIerasa

29 BrIkimrouareiis BKIIOYEH

30 BEIKITIOUaTEIh OTKIIOUEH

31 |KJI  PY-35xB MYV | CpabarbiBaHue TepMUHAIA

32 | Uznyunoit BOC — PY-35 | HeucnipaBHOCTH TepMuHaia

33 | kB IIC 220 xB Cuwmx. naBieHus sierasza (1 cT.)
34 CHux. naBieHus aierasa (2 cT.)
35 IToBbIII. HaBIECHUS 3JIeraza

36 BrikirouaTesb BKIIFOUCH

37 BrikirouaTens OTKIIIOUCH

38 |TCH 35/0,4 B PV-|CpabaTbiBaHHE TEpMHUHAIIA

39 |35xB MY Usznyunoii | HeucnpaBHOCTh TEpMUHATA

40 | BOC Cawmxk. naBieHus sierasza (1 cT.)
41 CHux. naBieHus aierasa (2 cT.)
42 [ToBbliI. gaBnIEHUs 3Jeraza

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(asHbIX IPyII aHAJOTOBBIX BXOJOB MepeMeHHOro Toka, Krr=2000/5,
500/5, 400/5, 200/5, knacc TouHoct SP (2 rpynmsl - pe3eps);

- 2 rpynmsl (Ua, Ub, Uc, 3U0) aHaJIOrOBBIX BX0JI0B MEPEMEHHOTO HAIIPSKEHUS,
kiaccel TouHocTH 0,5 u 3P (1 rpynna - pe3eps);

- 3 aHaJIOTOBBIX BXOJA HAIPSHKEHUS IEPEMEHHOT0 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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Bemmonusercs wunrterpanus PAC B ACY TII u aBroMarudeckuii cOop

OCLIMJIOTPaMM Ha cepBep.

OcHoBHbIe TexHUUecKHe TpeboBanus Kk PAC:

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

- TOYHOCTb MPUBSI3KH COOBITUI K €IMHOMY (aCTPOHOMHYECKOMY) BPEMEHU
— He Xyxke | Mmc;

- qactoTa peructpaunu — He MeHee 1000 I

- BpeMs 3alUCU aBAPUWHBIX COOBITHH (J0aBAPUNHBIX, ABAPUHHBIX U
MOCJIeaBapUMHBIX ) — HE MEHee 7,5 CeKYH]I;

- JIMAMa30H 3alMCh MAaKCUMaJIbHO BO3MOXXHOTO 3HAYEHUS TOKA JOJDKEH
ObITh paBeH He MeHee 30-40 3HaUYE€HHUSAM HOMHUHAJIBHOTO TOKA, 3 MAaKCHMAaJIbHO
BO3MOXKHOTO HAaNpsDKEHHMS] HE MEHee TpeX 3HAYECHWH HOMHUHAJIBHOIO
HaIpsHKEHUS;

- HUCIIOJIb3YyEMbIE PErHCTPaTOphl AOJDKHBI ObITh aTTECTOBAHbI KaK CPEICTBA
U3MEPEHMsSI U MOAKIIOUYEHbI B COOTBETCTBUU C TEXHUYECKUMH TPEOOBAaHUSIMU Ha
MOAKIIOYEHHUE 10 BUIaM 3aIMUT U HANPSKEHUH;

- mepenaya HMH(OpPMALMM PETUCTPALMKA ABAPUMHBIX COOBITHI TOJKHA
OCYUIECTBJISTHCA B COOTBETCTBMM C TpeOOBaHUSMU K KaHajlaM Ieperayu
TEXHOJOTUYECKON UH(pOpMaIny;

- PEruCTpPaTOphl JODKHBI OBITH MacIITAOMpyEMbIE 1O BUaM UHTEP(EHCOB
JUTSI COTIPSIKEHUS C KaHaJlaMU Niepeiavu JaHHbIX.

Nudopmaruss 00 aBapuiiHbIX COOBITHSIX JOJKHA XPAHUTHCS Y YYACTHUKOB

OalaHCHUPYIOIIETO PhIHKA HE MEHEEe 3-X JIET.

L)
T
3
. [IpenycmoTpeHa BO3MOXKHOCTh ~aBTOMAaTHMYECKOW MEpPENadyd  pe3yJIbTaTOB
g
™
«Q 9
perucTpanuu Ajs JajdbHeHIIero apXxuBUPOBAaHUS M aHalIM3a, a TaKKe OTOOpaKeHHs
5 JMaHHBIX U aHanu3a cpencrBamu APM P3A. [Ins storo undopmaims 006 aBapUilHbIX
(&)
2 coOBITHSAX pa3mertaercst Ha cepBepe PAC, BBINOIHEHHOTO C MOMOIIBI0 TEXHUYECKUX
(S
S cpeactB ACY TIL IlpenycMmorpeHa nepeaya OCHHILIOTPAMM aBapUMHBIX COOBITHI
Ha BEPXHHMU YpOBEHb Aucrnerdepckoro ympasineHus B Pumman AO «CO EDC»
<
= Actpaxanckoe P/1Y.
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VYerpoiictBa PAC nomxHbI yioBieTBopaTh BceM TpedoBanusm ['OCT P 58601-
2019 «Enunas o2HepreTdyeckas CHUCTEMa M H30JMPOBAHHO  paboTaroliue
sHeprocucTemMbl. OrnepaTuBHO-AUCIETYEPCKOE YIIpaBlicHWE. PeneliHas 3ammra u
aBTOMaTHUKa. ABTOHOMHBIE PETUCTPATOpPbl aBapUMHBIX CcOObITUNA. Hopmbl U

TpeOOBaHUS.

3.8 Curnaausauus

Curnanuzanuss HOpMaJIBHOW M aBapUHOW pabOThI MPEITyCMOTPEHA Yepe3
cuctemy ACY TII. BeInonaHsA€TCS UHTErPALIMKM MUKPOIIPOIIECCOPHBIX TEPMUHAIIOB
P3A u PAC B ACY TII u COTHU ACCO. [Hnsa storo tepmunansl P3A u PAC
OCHAIIIEHBbI CTaHIApTHBIMU HHTepdeiicamu Ethernet m oOecneunBaroT CBsI3b ¢

ucnoJib3oBanueM nporokona MOK 60870-5-104.

3.9 Pewienus no 3JIeKTPONUTAHUIO

Onextponutanue ycrpoiicte P3A BDOY mnpenycmorpeno ot CI'D Vestas,
pa3smenieHHoro B 6amne BOY.

Onektporutanuss PAC u P3A PII 35 kB mnpeaycMOTpeHO NOCTOSIHHBIM
HanpsokeHueM 220 B. B Moayne ymnpaBieHus nmpeaycMaTpUBAETCS HCIOJIb30BAaHUE

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

3.10 DyIieKTpOMATHUTHASI COBMECTUMOCTh

Bropuunoe o0opynoBaHue, CUCTEMBbI CBsI3U, KaOeau BTOPUYHOM KOMMYTallUU
Ha TPOTSHKCHUHM BCETO CpPOKa CIOYKObI  TOABEPrarOTCS  AJIEKTPOMArHUTHBIM
BO3JCUCTBUSIM pa3zHoro Buaa. Hesbimonnenne ycinoBuit OMC mnpuBOguT K
MOBPEXKJICHUIO BTOPUYHOTO OOOPYIOBaHMWsS, HEMPABUIBHBIM JCHCTBUSAM (OTKaszam,
U3JIUIITHUM WJIU JIOKHBIM cpaOaThIBaHUSIM) YCTPOUCTB P3A, MepeKkphITHIO H30JIAIINN
kabenelt BTOpUYHOW KOMMYTAIlUU U KJIeMM MKadoB BTOPUYHOW KOMMYTAIMH, COOI0 B
paboTe aBTOMATH3UPOBAHHBIX PAOOYUX MECT MEPCOHANIA U T.1., CYIIECTBEHHO CHUXKACT

HAJEXKHOCTh PabOThI SHEPTOOOBEKTA.
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Kputepuem  BoimonmHenust  ycioBuih  OMC  sBusiercss — oOecrnieueHue
ANEKTPOMATHUTHON OOCTAaHOBKM, TPH KOTOPOW HAWOOJIBIINE BO3MOXKHBIE YPOBHH
AIIEKTPOMATHUTHBIX BO3JIEHCTBUNA BCEX BHUJIOB HA OOBEKTE JIEKTPOCETEBOr0 X0351UCTBA
HE IMPEBBIIAIOT JOMYCTUMBIX 3HAYEHWM M1 KaXJOr0 KOHKPETHOTO BTOPUYHOTO
000py10BaHUSI.

Ha MHWznyunoit BOC mnpeaycMOTpeHbl 3aluThl Ha MHUKPOIPOLIECCOPHOM
dJIeMEHTHOM 0a3e, KOTOphIE IO JOMYCTUMBIM 3HAUYCHHSIM HMMITYJIbCHBIX TIOMEX,
TpeOYIOT COOTBETCTBYIONIEH 3aIlIUThl BTOPUYHBIX LIENEH OT UMITYJILCHBIX MOMEX.

Jns CHWKEHHsS YpPOBHS TOMEX BO BTOPHYHBIX LEIMAX MPELyCMaTPUBAKOTCSA
CJIeIYIOLIME MEPOTIPUSATHUSA:

— IpUMEHEHHUE YKPAaHUPOBAHHBIX KaOele u kabenel ¢ MeTaTn4ecKkoi OpoHEN;

— 3a3eMJICHUE SKPAHOB KOHTPOJIbHBIX Kabeneil ¢ 00enx CTOPOH ¢ MPUMEHEHHEM
CIIEHMAIBHBIX 30KMMOB UJIU Pa3bEMOB;

— YCTaHOBKa CIEIUATbHOM METHOM MHHBI BHYTpH 1miKadoB ¢ MII Tepmunanamu
JUTSL 3a3€MJICHUSI DKPaHOB KabeJiel, KOpIyCOB TEPMUHAJIOB U IPYTUX YCTPOMCTB;

— TIOCJIe 3aBEPILICHUS CTPOUTENIbCTBA JIOJDKHA OBITh BBIMOJHEHA IIPOBEpPKaA
JOCTATOYHOCTH TMPUHSATBHIX MPOEKTHBIX PEIICHUW M KayecTBa HX MPAKTHYECKON
peanuzaiuu myTéM HHCTpYMEHTaIbHOTO o0ciienoBanus OMO.

TexHuuyeckue pelieHus Mo 3a3eMIIIONIEMY YCTPOWCTBY M MOJIHME3aIUTE
paccmoTpensl B Tome BDC00086.286.1.1-1J103.1.

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 3amedanus 1m.3.9.1 ¢umuana 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 aBTOMOOMIBHBIE TIOPOTH.

Tox TpexdazHoro xopoTkoro 3ambikanus Ha muHax 220 kB I1C 220 kB B
MUHHUMAJIBHOM pexume padoThl ceTu (¢ yueTtom oTkiatoueHHo BOC) paccuuTan mo
CXeMme 3aMelleHus, MpeacTaBieHHon Ha yepTesxke BOC00086.286.1.1-1MJ103.3, 1.5 ¢
yuetom otkiatoueHHor BJI 220 kB I1C 220 kB (BOC) — Yepnsiit Sp 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(3yk3MAKC.c - TOK Tpex(ha3HOro KOPOTKOTo 3aMblKaHus Ha muHax 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
TpaHchopmMaropa.

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 oTkmrouennoit 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 cetu 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),

rae Uc. = 37000 B — cpennee HarpsiKeHUE CETH (JIJ1s1 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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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 HanpsbKeHHo 35 kB.

st Mzinyanont BOC: I(3yk3p3¢ = 21 X 89,6 = 1882 A.

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

I3yk3make = [z)kamakcnn + I3yk3pac = 10184 + 1882 = 12066 A.

MakcuManbHBIA TOK MOJAMUTKY TpeX(ha3HoTo K.3. OT cucTeMbl Ha muHax PII 35
kB paBen 9897 A. MakcumanbHbIli TOK TpexdaszHoro k.3. Ha PII 35 kB ¢ yueTrom
noanuTku ot BOC cocraBiserT:

I3yk3make = Izykamakcen + I3yk3pac = 9897 + 1882 = 11779 A.

Pacuet conportusnenuii tpancopmaropa TCH 35/0,4 kB B PY 35 kB:
Xpp = g X Unom” /(100 X Syomre),
rae ug = 6,0 % —Hanpspbkenue kopotkoro 3ambikanust TCH 35/0,4 kB;
Unom = 35 kB — HomunansHoe Hampsbkenue Ha cropone 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.

Rpp = Py X UHOMZ/SHOM.TP21

rae Py = 0,0018 MBT — notepu kopotkoro 3ambikanus TCH 35/0,4 kB.
Rtp = 0,0018 X 352/0,12 = 220,5 Om.

ConpoTHBIICHHS MPSAMOW TOCIeIOBaTeIbHOCTH TpaHchopmaropoB 35/0,72

kB BOY cornacHo npeacTaBieHHbIM UCXOAHBIM JTAHHBIM:
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Xrpy = 22,14 OM;
RTP.I - 1,58 OM.

ConpoTHBIICHHS HYJIEBOW IMOCIea0BaTeIbHOCTH TpaHchopmaTopoB 35/0,72

kB BOYV:

XTP.O = 0,9 X XTP = 19,926 OM,
RTP.O = 0,9 X RTP = 1,422 Om.

VY enbHbBIC CONPOTHURIICHUS Kabenel npeacTaBieHbl B Taonuie 4.1.1.

Tabmuua 4.1.1. Y nensubie conporusiennii KJI BOY

Mapxka u ceuenue KJI 35 kB | Rlyn, Om/km | Xlya, Om/km ROya, Om/km | X0ya, Om/km
AllBITyr-35 4x3(1x500/35) 0,02085 0,0267 0,16615 0,064
AllBITyr-35 3(1x630/35) 0,0667 0,1034 0,6478 0,2543
AllBITyr-35 3(1x400/35) 0,105 0,1107 0,6861 0,2579
ATlsITyr-35 3(1x240/25) 0,164 0,12 0,902 0,412
AlleITyr-35 3(1x150/25) 0,266 0,129 1,005 0,416
ATIeITyr-35 3(1x95/16) 0,411 0,139 1,332 0,731
ATIlBIlyr-35 3(1x70/16) 0,567 0,146 1,49 0,735
<
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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 2266 AlTBITyr-35 4x3(1x500/35) 0,047 0,061 0,376 0,145 | 34,668
PY 35 kB -B3VY Nell 3660 AIlIBITyr-35 3(1x630/35) 0,244 0,378 2,371 0,931 20,35
BOY Nell — BOY Ne5 1138 AIlIBITyr-35 3(1x400/35) 0,119 0,126 0,781 0,293 5,327
BOY Ne5 —BDY Ne4 835 AlIlIBITyr-35 3(1x240/25) 0,137 0,1 0,753 0,344 3,256
B3OV Ne4 — BOVY Ne3 834 AllBITyr-35 3(1x150/25) 0,222 0,108 0,838 0,347 2,777
B2V Ne3 — BOY Ne2 2419 AllBITyr-35 3(1x95/16) 0,994 0,336 3,222 1,768 | 6,834
B3V No2 — BOVY Nel 1016 AllslITyr-35 3(1x70/16) 0,576 0,148 1,514 0,747 2,529
PY 35 kB — BDY Ne6 4777 AllBITyr-35 3(1x400/35) 0,502 0,529 3,277 1,232 | 22,088
B3V No6 — BDOY Ne7 837 AllBITyr-35 3(1x240/25) 0,137 0,1 0,755 0,345 3,265
B3OV No7 —BDVY Ne§ 831 AllBITyr-35 3(1x150/25) 0,221 0,107 0,835 0,346 2,766
BOY Ne§ — BDY Ne9 971 AllBITyr-35 3(1x70/16) 0,551 0,142 1,447 0,714 2,476
BOY Ne9 — BDY NelO 1079 AllBlTyr-35 3(1x70/16) 0,612 0,158 1,608 0,793 2,55
PY 35 kB - B3V Nel5 908 AIlIBITyr-35 3(1x240/25) 0,149 0,109 0,819 0,374 3,543
BOY Nel5 - B3V Nel2 1830 AIlIBITyr-35 3(1x150/25) 0,487 0,236 1,839 0,761 5,923
B3Y Nel2 — B3V Nel3 834 AlTBITyr-35 3(1x95/16) 0,343 0,116 1,111 0,61 2,368
BOY Nel3 - B3V Nel4 915 AllIsITyr-35 3(1x70/16) 0,519 0,134 1,363 0,673 2,333
PY 35 kB - B2V Nel6 2570 AllBITyr-35 3(1x630/35) 0,171 0,266 1,665 0,654 14,214
B3OV Nel6 — BOY Ne20 1595 AIlBITyr-35 3(1x400/35) 0,167 0,177 1,094 0,411 7,455
BOY No20 — BOY Ne21 1024 AllBITyr-35 3(1x240/25) 0,168 0,123 0,924 0,422 3,993
BOVY No21 — B3V Nel9 2216 AllsITyr-35 3(1x150/25) 0,589 0,286 2,227 0,922 7,139
BOVY Nel9 — B3OV Nell 1220 AllslITyr-35 3(1x70/16) 0,692 0,178 1,818 0,897 3,112
BOVY Nel8 — B3V Nel? 1070 ATlBITyr-35 3(1x70/16) 0,607 0,156 1,594 0,786 2,655

B3am. uHB. N°

[lodn. v dama

N2 noadn.
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Tabmuma 4.1.3. Pe3ynbrarsl pacyera TOKOB K.3. B MUHUMAJIbHOM PEXKHUME 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 |Hacr. 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 5148 - - - - 425
11 4646 707 471 408 271 417
5 4493 703 468 406 270 414
4 4371 700 466 404 269 412
3 4230 697 464 402 267 408
2 3726 685 456 396 263 395
1 3471 680 453 392 261 388
6 4449 702 468 405 270 413
7 4325 699 465 404 268 410
8 4182 696 463 402 267 407
9 3934 691 460 399 265 400
10 3648 685 456 395 263 393
15 4990 714 476 412 274 422
12 4628 707 471 408 271 414
13 4424 703 468 406 270 409
14 4144 698 465 403 268 403
16 4786 710 473 410 273 420
20 4563 705 469 407 270 416
21 4409 701 467 405 269 412
19 4031 692 461 400 266 403
18 3719 686 457 396 263 395
17 3447 680 453 392 261 388

[Ipumevanue: yTONIEHHBIM WPUPTOM YKa3aHbl TOKH K.3., YyBCTBUTEIbHOCTD
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E
I(3ycBac = 162 A — TOK 3aMbIKaHMs HA 3EMIIKO OT EMKOCTH BCex Kaberen 35 kB
BOC.
1(1)3.MAKC = 4‘25 + 162 = 587 A.

4.2 IlpoBepka 4yBCTBUTEJIbHOCTH 3aBOACKHUX ycTaBOK BOY Nel-Ne21
Homunanshsiii nepsuynbiii 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 BHEIIHEH cUcTeMbl Ha ctopoHe 35 kB mpu 1-da3zHom
k.3. Ha ctropone 0,72 kB BOVY Nel cocrasisier 453 A.

Ky = Ixamun/Iczs = 453/94 = 4,8 - yCIIOBUE YYBCTBUTEIBHOCTH

Beinostasiercst (Ky > 1,5).

4.2.2 YeraBka MT3 31>>

Pekomennyemass npousBogutenem BDOVY ycraBka 31>>=155 A (Bblaepkka
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
Kk.3. Ha ctopone 0,72 kB BOY Nel cocraBnsier 453 A.

Ky = ks mun/Icz = 453/155 =29 - yCJIOBUE YyBCTBHUTEJIBHOCTH

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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[
MuHMMaIbHBIN TOK OT BHEIIHEW cucTeMbl Ha cTopoHe 35 kB npu 2-x dhazHom
K.3. Ha cTopoHe 35 kB BOVY Nel7 coctaBnser 3980 A.
Ky = lkzmun/Icz = 3980/1000 = 3,9 -  ycioBue  YyBCTBUTEIHLHOCTH

Beinontasercs (Ky > 1,3).

4.2.4 Ycraka MT3 lo>

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

[IpoBepsieM 4UyBCTBUTEIBLHOCTH K K.3. HAa CTOpoHE 35 KB.

MuHMMaIbHBIN TOK OT BHEIIHEH cucTeMbl Ha ctopoHe 35 kB npu 1-daznom
3ambikaHuu Ha ctopone 35 kB BOVY Nel cocrasisier 388 A.

Ky = ks mun/Icz = 388/25 = 15,5 - yCJIOBUE YyBCTBHUTEIBHOCTH

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.

MuHHMaIbHBIM TOK OT BHEIIHEH cucTeMbl Ha ctopoHe 35 kB mpu 1-da3znom
3aMmbIkaHnuu Ha ctopoHe 35 kB BOVY Nel cocrasmsier 388 A.

Ky = Iz mun/Icz = 388/100 = 3,8 - yCIIOBUE JyBCTBUTEIHHOCTH

BoimosiHseTcs (Ky > 1,5).

4.3 Boioop ycraBok KJI 35 kB BOY Nell
Homunanbnsiii nepsuunsbiii Tok TT: 500 A.

Homunanbhbiii BTopuunbiidi TOK TT: 5 A.

4.3.1 Pacyer TOKOBOM OTCEYKH
N3 ycnous cornacoBanus ¢ ycraskoitl 31>>>=1000 A BOYV:

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
MakcuMmaiabHOoro Toka 1mecth BOY  —  Iyarpmakc = 78,73 X 6 =473 A, B

COOTBCTCTBUHU C IPCACTABJICHHBIMU NCXOJHBIMU I[aHHBIMI/I).

Iz = 1,2 X 473/0,95 = 600 A.

N3 YCJI10BHUA OTCTpOﬁKH OT MaKCHUMAJIBHOI'O TOKa ITOJIIMTKH TpGX(ba?;HOFO K.3. B

PV 35 kB Uznyunoit BOC ot BOY cBoelt nunuu:
Iz = Kore X Npay X I(3)k3.Bay:
rae Kore = 1,1 — 1,3 — ko3 puimeHT oTcTponky;
Np3y = 6 — konmuecTBO BOY, NOAKIIOYEHHBIX K CBOEH JINHUY,
Ii3yk3poy = 89,6 A — MakcUMasbHbBIM TOK MNOANMTKH TPeX(pasHOro K.3 OT

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

I3 >1,1X6x%89,6=0594A.

[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 (pa3HOM K.3. Ha cTopoHe 35 kB BOVY Nel cocransier 3471 A.

Ky = lksmun/Icz = 3471/1100 =3,1 -  ycioBHe  YyBCTBUTEIHLHOCTH
BeinosHsercs (Ky > 1,3).

VYcraBka BO BTOPUYHBIX BETMUMHAX:

Iczpr = 1100/(500/5) = 11 A.

TokoBast 0Tce4ka BBINOJHACTCA HEHATPABICHHOM.
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Bpewmst cpabateiBanus tc3 = tupeg + At = 0,04 + 0,25 = 0,29 c.

4.3.2 PacueT MaKCUMAJIbHOM TOKOBOI 3alIIMThI

W3 ycnoBus coriacoBanus ¢ yctaBkoit 31>>=155 A BDV:
Iz = K X 31 >>,

rae Ko = 1,1 — koaduimeHT cormacoBanus;

Iz >1,1x 155 =171 A.

W3 ycinoBust OTCTPOMKK OT MAKCUMAJILHOTO TOKAa HATrpy3KH:

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
MakcHUMaJabHOTO TOKa wmectd BOY —  Iyarpmakc = 78,73 X6 =473 A, B

COOTBCTCTBUHU C IIPCACTABJICHHBIMU NCXOAHBIMU Z[aHHBIMI/I).

Iz = 1,2 X 473/0,95 = 600 A.

N3 yciioBUst OTCTPOMKK OT MAKCUMAJILHOTO TOKA MOJMUTKU TPex(}a3HOTo K.3. B
PV 35 kB Uznyunoit BOC ot BOVY cBoeit munuu:

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

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

N3y = 6 — konmmuecTBO BOY, NOAKIIOUEHHBIX K CBOEH JINHUH,

Ii3yk3poy = 89,6 A — MakCHMasbHbIM TOK HOANMTKH TPex(ha3HOro K.3 OT

oaHoit BOY, B cOOTBETCTBHUU C MPECTABICHHBIMU HUCXOIHBIMU JaHHBIMH.

I3=1,1%X6x89,6=0594A.

[Tpunumaem I3 = 600 A.
[IpoBepsieM UyBCTBUTEIBHOCTS K K.3. Ha ctopoHe 0,72 kB.

MuHEMaIBHBI TOK OT BHEITHEH CHUCTEeMBbl Ha ctopoHe 35 kB mpu 1-dha3zHom

k.3. Ha ctopoHe 0,72 kB BOY Nel cocraBnsier 453 A.
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Ky = ks mun/Icz = 453/600 = 0,7 - ycrmoBue UyBCTBUTEIBHOCTH HE
Beinosasercs (Ky < 1,5 — ¢ y4eToM conpoTHBJIEHUS IyTH).

Jlnst oOecrieueHus TanbHEro pe3epBUPOBAHUS MIPEAyCMAaTPUBAETCS CTyNeHb J13
or TpexdasHplX K.3. W cryneHb MT3 oOpaTHOW mMOCIETOBATEILHOCTH OT
HECUMMETPUYHBIX K.3., T.K. JI3 TpMm HECHMMETPpUYHBIX K.3. 3a CHJIOBBIMH
tpanchopmaropamu D/Y-5 ¢ ydeToM NepexOomHOTO CONMPOTUBIICHUS MOXET HE

HUMCTb HCO6XOI[I/IMYIO YYBCTBUTCIIbHOCTD.

YcraBka BO BTOPUYHBIX BEJIMUUHAX:
MT3 nepBoii CTyIIEHU BBINIOJIHAETCS HEHAITPABICHHOM.

Bpewms cpabatsiBanus tcz = tupeg + At = 3+ 0,25 = 3,25 c.

4.3.3 Pacuer crynenu /I3

Jlns obecniedeHus] JAIbHETO PE3EpBUPOBAHUSA, MPEAYCMATPUBAETCA CTYIEHb
JUCTAaHIIMOHHOMW 3allIUTHI OT TpeX(Pa3HbIX K.3.
[TapameTpsl 3aIMIIAEMOT0 TPUCOETUHEHUS:

7;,=3,872+j23,336 Om, @pq = 81 rp.

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

30HC OAJIBHCT'O PE3CPBUPOBAHUAL

X 4yl X 9N
X, > Kygx X+ 4T
KTOqul KTOquN
r1€ Xyyp - Xyyy — CONPOTUBJICHUE YYACTKOB IIEMU C Pa3HBIM KOI(DPUIUEHTOM
TOKOPACHIpCACICHMA.

Ky — k03¢ GUIMeHT 4yBCTBUTENBHOCTH, coriiacHo [1YD nmpuHMMaeTcs: paBHBIM
1,2 mpu K.3. B KOHIIE 30HBl pe3epBUpOBaHUA. B pacyerax HCHONB3YyeTCS TAKOUN

peXUM, PU KOTOPOM 3HaUEHHE KO PUIIMEeHTa TOKOpacpeieeHUs MUHUMAJIBHO.

Pacuet ycraBku ctynenu /I3 1o ycioBHIO YyBCTBUTEIBHOCTH K K.3. HA CTOPOHE
0,72 xB BOYV:
X.,=1,2x%x23,336 =28,003 Om
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PaccunTbiBaeM akTUBHYIO COCTAaBJISIOUIYIO YCTaBKU CpaOaThIBaHHS CTYIEHU

]_I3 A HAACKHOI'O OXBdTa IICPEXOAHOI'O0 COIIPOTHUBJIICHUA AOYyIrv, HCXOOSA U3

conportuBieHus 1yru Ha ctopone HH 25 mOwm:
R., = 0,025 % 352/0,72% = 60 Om

Bo BTOPHUYHBIX BCIIMYMHAX!
X.,. = 28,004 x 100/350 = 8,0 Om
R.,. = 60 % 100/350 = 17,2 Om

I[OHyCTI/IMInlf/'I AUAIla30H BO BTOPUYHBIX BCIIMYHMHAX!
XC.3.T(RC.3.T) =0,2—100 Om.

[IprHAMaETCS MOMUTOHAIIBHAS XapakTepucTuka J13.

XapakrepucTuka crynenu /I3

40
X, Om

30

Y 20 A |
\'. |
3oHa cpalaTeIBaHHA |

10
W |

[+=]

-20 20 40 i

R “\\ III

.20 .
Boinepkka BpeMeHu cpabaTeiBaHus cTynenu J3:

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

L)

T

3

S 434  Pacyer MaKCHMAJIbHOW  TOKOBOH  3alIUTLI  00paTHOIA

™
xQ

NOCJIe0BATEIbHOCTH

S Boibupaem ycTaBKy MCXOMsl U3 YCIOBUS YYBCTBUTEJIBHOCTH K K.3. HA CTOPOHE

(&)

BN

3 0,72 kB.

S . .

Q MuHuManbHbIN TOK 0OpaTHOW MOCIEA0BAaTeIbHOCTH Ha cTopoHe 35 kB mpu 1-

¢da3Hom k.3. Ha cTopoHe 0,72 kB BOY Nel cocraBmser 261 A.

S

Q
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Iz = kavun/Ky = 261/1,5=174A - Ky npunmmaem 1,5 c yderom

MIEPEXOJHOTO COMPOTUBIICHHUS TyTH.

VYcraBka BO BTOPUYHBIX BEJTHUMHAX
IC3.BT = 174/(500/5) == 1,7 A.
Bpewms cpabateiBanms tq3 = tupen + At = 3,00 + 0,25 = 3,25 c.

4.3.5 YcTraBka CTyneHU TOKOBO# 3a1IUThI HYJI€BOI MOCJI€10BATEJIbHOCTH
W3 ycnoBus cornacoBanus ¢ ycrapkoit 10>>=100 A BDYVY:

I3 = Ko X 31 >>,

rae Ke = 1,1 — koaddunment cornacoBanus;

Ies = 1,1 x 100 = 110 A.

[IpoBepka 1o yCIOBHIO OTCTPOUKH OT EMKOCTHOT'O TOKa 3aMbIKaHUSI Ha 3€MITIO
CBOEH JIMHUH:

Ic3 = Ky X Kgp X Ic g1,

riae Ky = 1,2 — koadpuimeHT Haie:)KHOCTH;

Kgp =1—1,5 - koddpdurment «Opockay, yIUTHIBAIOIIHA OPOCOK
€MKOCTHOT'O TOKa B MOMEHT BO3HMKHOBeHH O33;

Icp =20,35+ 5,327 + 3,256 + 2,777 + 6,834 + 2,529 =42 A -
€MKOCTHOM TOK 3aMbIKaHHUS OT COOCTBEHHOW KaOenbHOW JMHUM (TIPUHAT Ha
ocHoBanuu Toma B23C00086.286.5.1-NMJI03.1),

Ic3=>12x%15x%x42=76A.

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

MuHMMaIbHBINA TOK OT BHEIIHEN cucTeMbl Ha cTopoHe 35 kB BOY Nel npu 1-
dazHom 3ambikanuu Ha ctopoHe 35 kB BOY cocrapmnser 388 A.

Ky = Ikamun/Icz = 388/110 = 3,5 - yCIIOBUE qyBCTBUTEILHOCTH
BeinosHsercs (Ky > 1,5).

Bpewms cpabatsiBanus tqz = tupeg + At = 0,04 + 0,25 = 0,29 c.
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4.4 Boioop ycraBok KJI 35 kB BOY Ne6
Homunanbensiii nepsuunsbiii Tok TT: 400 A.

Homunanbhblil Bropuussiii Tok TT: 5 A.

4.4.1 PacueT TOKOBOM 0TCEUKH

N3 ycnoBus cornacoBanus ¢ ycrapkoit 31>>>=1000 A BOYVY:
Iz = K¢ x 31 >>>,

rae Kc = 1,1 — koaduimeHT cormacoBanus;

Iz > 1,1 X 1000 = 1100 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;

IyarpMAKC — MaKCHUMalbHBIM TOK HAarpy3ku (BbIOpaH HCXOAsS U3
MakcuMasibHoro Toka 1mectd BOY  —  Iyarpmakc = 78,73 X5 =394 A, B

COOTBCTCTBHH C IIPCACTABJIICHHBIMHA NCXOIHBIMHA I[aHHBIMI/I).

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

N3 yciioBust OTCTPOMKK OT MAaKCUMaJIbHOTO TOKA MOJAMUTKU Tpex(a3zHOro K.3. B
PV 35 kB Uznyunoit BOC ot BV cBoeit munuu:

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

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

Ngzy = 5 — konmmuectBo BOY, nogkmoueHHBIX K CBOCH JTUHUM;

Ii3yk3poy = 89,6 A — MakCMMambHBIM TOK IOINHTKHA TPex(asHOro K.3 OT

oaHoit BOY, B cOOTBETCTBHUU C MPEICTABICHHBIMU HUCXOIHBIMU JaHHBIMH.

I3=>1,1%x5x%x89,6 =495 A.

[Tpunumaem I3 = 1100 A.
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K.3. Ha cropoHe 35 kB BOVY Nel( cocrasnsier 3648 A.

Beinosasercs (Ky > 1,3).

MakcuManibHoro Toka 1mectd BOY  —  Igarpmakc = 78,73 X5 =394 A, B

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

PV 35 kB Uznyunoit BOC ot BOY cBoeit nuHuu:

E2

[IpoBepsieM UyBCTBUTENBHOCTD K K.3. Ha cTOpoHe 35 kB BOY.

MuHUMaNBHBIN TOK OT BHEITHEH cUCTeMbI Ha cTopoHe 35 kB mpu 2-x ¢gazHom

Ky = lkzmun/Icz = 3648/1100 = 3,3 -  yciaoBUe  YyBCTBUTEIHLHOCTH

yCTaBKa BO BTOpI/I‘—IHBIX BCIIMUMHAX:
Icapr = 1100/(400/5) = 13,75 A.
ToxoBasg oTceuyka BEITOJIHAETCS HCHaHpaBHeHHOﬁ.

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

4.4.2 Pacuer MAKCUMAJIbHOM TOKOBOM 3aIIIMThHI

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

riae Ko = 1,1 — koadpurmeHT cormacoBanus;

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

N3 ycnoBust OTCTPOMKH OT MAaKCMMAaJIbHOI'O TOKA HATPY3KH:

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

IyarpMAKkC — ~ MaKCHMalbHBIA TOK Harpy3kd (BbIOpaH MCXOAS U3

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

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

Icz3 = Kore X Npay X I(3)k3.83y:

rae Kore = 1,1 — 1,3 — ko purmeHT oTcTpoiiky;
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Ngyy = 5 — xonmmuectBo BOY, moakmoueHHBIX K CBOCH JTMHUM;
I3)k3poy = 89,6 A — MakCUMalubHBIA TOK MOAINMTKA TPEX(PA3HOro K.3 OT

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

Iz = 1,1 x5 x 89,6 =495 A.

[Tpunumaem Iz = 500 A.

[IpoBepsieM UyBCTBUTENBHOCTD K K.3. Ha cTopoHe 0,72 kB.

MuHUMaNBHBIN TOK OT BHEIIHEW CHUCTEMBbI Ha ctopoHe 35 kB mpu 1-dasznom
K.3. Ha ctopoHe 0,72 kB BOY Nel0 cocrasnsieT 456 A.

Ky = lksmun/Icz = 456/500 = 0,9 - ycinoBue YyBCTBUTECJIBHOCTU HE
BoimosiHsAeTcs (Ky < 1,5 — ¢ y4eToM CONPOTUBJIEHUS AYTH).

Jlst oOecrieueHust TalbHETO PE3EPBUPOBAHUS MIPEAYCMATPUBAETCS CTYIEHb /13
oT Tpexda3zHpix K.3. U cTyneHb MT3 o0paTHOW mOCIENOBaTENHLHOCTH OT
HECUMMETPUYHBIX K.3., T.K. I3 mNpH HECUMMETPUYHBIX K.3. 32 CHUJIOBBIMHU
tpancopmatopamu D/Y-5 ¢ yderoM NEepexoJHOr0 CONPOTHBIICHHUS MOXKET HE

HUMCTb HCO6XOI[I/IMyIO YYBCTBHUTCIIbHOCTD.

YcTraBka BO BTOPUYHBIX BEJIMYUHAX:
Iczpr = 500/(400/5) = 6,25 A.
MT3 nepBoii CTylI€HU BBINIOJIHSAETCS HEHATPABICHHOM.

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

4.4.3 Pacuer crynenu /I3

‘g Jns obecrniedeHus aabHETO PE3CPBUPOBAHMS, MPEAYyCMATPUBACTCS CTYICHb
x JTMCTAHIIMOHHOM 3alUThI OT TpeX(ha3HbIX K.3.
Q [TapameTps! 3aIMIaEMOro IPUCOCTUHEHNS:
Zn=3,603+)23,176 Om, @y = 81 rp.
]
[S
3 [IponsBoaum pacuer cTyneHu /I3 mo yCloBHUIO UyBCTBUTEIBLHOCTH IPHU K.3. B
3
§ 30HE J1aJIbHETO PE3EPBUPOBAHUA:
=
Xya1 Xyan

Xo =Ky x| Xg+——LT—+. +——T—
S KTOqul KTOKy‘{N
S
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1€ Xyyq - Xyyy — CONPOTHBIIEHUE YYACTKOB LIETH C PA3HLIM KOdPPULHEHTOM

TOKOPACIPEAEICHUS.
Ky — ko3¢ duinireHT 4yBCTBUTENHHOCTH, corjacHo [1YD npuHuMaeTcs: paBHBIM

1,2 mpm K.3. B KOHIE 30HBI pe3epBUPOBaHUA. B pacdyeTax HCHONB3YETCA TAKOH

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

Pacuet ycraBku ctynenu /{3 no yCioBHIO YyBCTBUTEIBHOCTH K K.3. HA CTOPOHE
0,72 kB BOYV:
X, =12x23,176 = 27,812 Om
PaccuuThiBaeM aKTHBHYIO COCTaBIIAIOIIYIO YCTaBKM CpaOaTbIBaHUSA CTYIEHU

I[3 I HAACKHOI'O OXBdTa IICPCXOAHOI'O COIIPOTHUBJIICHHUA AOYyI'M, HCXOOSA U3

conportuBieHus 1yru Ha ctopoHe HH 25 mOwm:
R., = 0,025« 352/0,722 = 60 Om

BO BTOpI/I‘IHBIX BCIIMUMHAX:
X.,.= 27,812 % 80/350 = 6,4 Om

R.,. =60 X 80/350 = 13,8 Om

JlomycTUMBIN 1Uana3oH BO BTOPUYHBIX BEJIMYHNHAX:
XC.3.T(RC.3.T) = 0;2 — 100 Om.

[IpuHUMaeTCsl MONUTOHANIbHAS XapakTepucTuka J13.

10 - XapakrtepucTaka crynenu /I3
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[lodn. v dama

WHB. N2 nodn.

Ii

Boinepskka BpeMeHu cpabaThiBaHusi cTynenu J3:

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

444  Pacyer MakcUMaJIbHOW  TOKOBOW  3amMTBI  O0paTHOM
MOCJIeI0BATEIbHOCTH

Bribupaem ycTaBKy UCXOJAsI U3 YCIOBUS YYBCTBUTEIBHOCTH K K.3. HA CTOPOHE
0,72 xB.

MuHMMaIbHBIN TOK 00paTHOM IMOCIEA0BaTEILHOCTH Ha cTopoHe 35 kB mpu 1-
¢dazaoM k.3. Ha cropone 0,72 kB BOY Nel0 cocraBnsier 263 A.

Iz = kaymun/Ky = 263/1,5=175A - Ky mnpunmmaem 1,5 c yuetom

IIEPEXOTHOTO CONPOTUBIICHUS AYTH.

YcTaBka BO BTOPUYHBIX BEJTUIHHAX
IC3.BT = 175/(400/5) = 2,1 A.
Bpewms cpabatsiBanus te3 = tnpen + At = 3,00 + 0,25 = 3,25 c.

4.4.5 YcraBKka CTylIeHH TOKOBOM 321U THI HYJICEBOM M0CJIe10BATEIbHOCTH
W3 ycnoBus cornacoBanus ¢ ycraBkoit 10>>=100 A BDYVY:

I3 = K¢ X 31 >>,

rae Kec = 1,1 — kxoaddunment cornacoBanus;

Iz > 1,1 x 100 = 110 A.

[IpoBepka 1o yCIOBHIO OTCTPOUKH OT EMKOCTHOTO TOKA 3aMBIKAHUSI Ha 3€MITIO
CBOEH JIMHUU:
Ic3 = Ky X Kgp X Ic g1,
rae Ky = 1,2 — ko puimeHT Haie:)KHOCTH;
Kgp =1—1,5 - koddpdumuent «Opockay, yIUTHIBAIOMIHA OPOCOK

€MKOCTHOT'O TOKa B MOMEHT BO3HUKHOBeHHA O33;
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[lodn. v dama
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L]
Icn = 22,088 + 3,265 + 2,766 + 2,476 + 2,55 = 34 A -
E€MKOCTHOM TOK 3aMbIKaHHS OT COOCTBEHHOH KaOenpHOW JMHMM (IPUHAT Ha
ocHoBanuu Toma B23C00086.286.5.1-1J103.1),
Ic3=12%x15X%X34=062A.

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

MuHUManbHBI TOK OT BHEUIHEH cucTteMbl Ha cTtopoHe 35 kB BOY npu 1-
¢dazHoM 3ambikanuu Ha ctopoHe 35 kB BOY NelO cocrasnsier 393 A.

Ky = ks mun/Icz = 393/110 = 3,5 - yCJIOBHUE YyBCTBUTEIBLHOCTH
BoimoiHseTcs (Ky > 1,5).

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

4.5 Boioop ycraBok KJI 35 kB BOY Nels
Homunanbnsiii nepsuunsbiii Tok TT: 400 A.

Homunanensiii BTopudsbsiid TOK TT: 5 A.

4.5.1 PacyeT TOKOBOM O0TCEYKH

W3 ycnoBus cornacoBaHus ¢ yctapkoit 31>>>=1000 A BDYV:
Iz = K¢ x 31 >>>,

rae Kc = 1,1 — koo duiimeHT cornmacoBaHus;

Iz > 1,1 X 1000 = 1100 A.

N3 ycnoBust OTCTPOMKH OT MAKCUMAJIBHOTO TOKA HATPY3KHU:

Ic3 = Kore X Iyarp.maxc/Ks,

rae Kore = 1,1 — 1,2 — ko purmeHT OTCTpOiKy;

Kg = 0,95 — ko3 durmeHT Bo3Bpara;

IgyarpMAKC — ~MakCHMalbHBIML TOK Harpy3ku (BbIOpaH HCXOAs U3
MakcuMasibHoro Toka 1mectd BOY  —  Igarpmakc = 78,73 X4 =315A, B
COOTBETCTBHUH C MPEICTABICHHBIMU UCXOHBIMU JIAHHBIMH).

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

13 ycrioBusi OTCTPOMKHN OT MaKCUMAJIbHOTO TOKA MOAMUTKH TpeX(a3zHoro K.3. B

PV 35 kB U3nyuynoit BOC ot BOY cBoeit nuHuu:

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

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

Np3y = 4 — konmuectBO BOY, NOAKIIOYEHHBIX K CBOEH JIMHUH,

Ii3yk3poy = 89,6 A — MakCUMasbHBIM TOK IOINMUTKHA TPeX(pasHOro K.3 OT

oaHoit BOY, B COOTBETCTBUU C MPECTABICHHBIMU UCXOIHBIMU JAHHBIMM.

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

[Tpunumaem I3 = 1100 A.

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

MuHMMaIbHBIN TOK OT BHEIIHEH cucTeMbl Ha cTopoHe 35 kB mpu 2-dha3znom
K.3. Ha cTopoHe 35 kB BOVY Nel4 cocrapnsier 4144 A.

Ky = Ikamyn/Icz = 4144/1100 = 3,7 -  ycnmoBHe  YyBCTBUTEIHHOCTH

BeimoiHsAeTcs (Ky > 1,3).

YcraBka BO BTOPUYHBIX BEJIMYMHAX:
TokoBast 0Tce4Ka BBINOJHACTCS HEHATPABICHHOM.

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

4.5.2 Pacyer MaAaKCHMAJILHOM TOKOBOM 3alIITHI

W3 ycnoBus cornacoBaHus ¢ yctaBkoil 31>>=155 A BOV:
I3 = Ko X 31 >>,

rae Kc = 1,1 — koadunmenTt cormacoBaHus;

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

N3 ycnoBust OTCTPOMKH OT MAKCUMAJIBHOI'O TOKA HATPY3KHU:

Iz = Kore X Iyaremakc/Ks,
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WHB.

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

Kg = 0,95 — xoaddunmenT Bo3Bpara;

IyarpMAKC — ~MAakCHUMalbHBIA TOK Harpy3kd (BbIOpaH HCXOJsd U3
MakcuMajgbHOro Toka 1mectd BOY —  Igarpmakc = 78,73 X4 =315A, B
COOTBETCTBHUH C MPE/ICTABJICHHBIMU UCXOHBIMU JTAHHBIMH).

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

N3 YCJII0BUA OTCTpOI?IKPI OT MaKCUMAJIBHOI'O TOKa ITOJIIMTKH TpeX(baSHOI‘O K.3. B

PV 35 kB Uznyunoit BOC ot BQY cBoeit nuHuu:

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

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

Npyy = 4 — 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.

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

[Ipuanmaem Iz = 400 A.

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

MuHMMaIbHBIN TOK OT BHEIIHEH cucTteMbl Ha ctopoHe 35 kB npu 1-daznom
K.3. Ha cropone 0,72 kB BOY Nel4 cocrasmsieT 465 A.

Ky = lksmun/Icz = 465/400 =1,1 - ycrnoBue UYyBCTBUTEIBHOCTU HE
BoinotHseTcs (Ky < 1,5 — ¢ yueTOM COnpoOTUBJIEHUS JYTH).

Jlns oOecrieueHus TanbHEro pe3epBUPOBAHUS MPEIycMaTpUBaeTcs CTyneHs /13
oT Tpexda3zHpix K.3. U cTyneHb MT3 o0paTHOW mOCIENOBAaTEIHLHOCTH OT
HECUMMETPUYHBIX K.3., T.K. J[3 0OpH HECHMMETpUYHBIX K.3. 3a CHJIOBBIMH
tpanchopmaropamu D/Y-5 ¢ yderoM mepexoqHOr0 COMPOTHBIICHUS MOXET HE

HUMCTb HCO6XOI[I/IMYIO YYBCTBUTCIIbHOCTD.

YcTaBka BO BTOPHUYHBIX BCIIMYHNHAX:
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MT3 nepBoii CTyIIEeHU BBINOJHSIETCS HEHAIIPABIECHHOM.

Bpewms cpabatsiBanus tcz = tupeg + At = 3 + 0,25 = 3,25 c.

4.5.3 Pacuer crynenu /I3

Jlns obecnieyeHusl AABHETO PE3EpBUPOBAHUSA, MPEAYCMATPUBAETCA CTYIEHb
JUCTAaHLIMOHHOMN 3alTUTHI OT TPEeX(a3HbIX K.3.
[TapameTpsl 3aMIIAEMOTO TPUCOETUHEHUS:

ZH=3,078+122,735 OM, Pvmy = 82 rp.
[TpousBogum pacuet ctynenu /I3 mo yciioBHIO YyBCTBUTEIBHOCTH MPHU K.3. B
30HE JTATLHETO PE3CPBUPOBAHMS:
X X
X., > Ky X <Xﬂ +L1+...+LN>
KTOKy‘{l KTOquN

1€ Xyyp - Xyyy — CONPOTHUBJICHUE YYAaCTKOB IIEMHU C Pa3HBIM KOI()PUIUEHTOM

yd
TOKOpaCIpeACICHUS.

Ky — k03¢ dULMeHT 4yBCTBUTENIBHOCTH, corjiacHo [1YD npuHuMaeTcs: paBHbIM
1,2 mpu K.3. B KOHIE 30HBI pe3epBUpOBaHUA. B pacyeTax HCHONB3YETCA TAKOMN

PCKHUM, IIPH KOTOPOM 3HAYCHUC KOZ)(i)(bI/II_[I/IGHTa TOKOPACIPCACIICHUA MUHUMAJIBHO.

Pacuer ycraBku crynenu /I3 1o yCclIOBHIO YyBCTBUTEIBHOCTH K K.3. Ha CTOPOHE
0,72 xB BOYV:
X.,=12x%x22,735= 27,282 0m

PaccunTbiBaeM akTUBHYIO COCTAaBJISIOUIYIO YCTaBKU CpaOaThIBaHMS CTYNEHU
J3 g HajgeKHOro oOxBaTa IEPEXOJHOTO COINPOTHUBIICHHS IYTHM, HCXOAS W3
conpotusieHus 1yru Ha ctopone HH 25 mOwm:

R., > 0,025 % 352/0,722 = 60 Om
BO BTOPHUYHBIX BCIIMYMHAX!
X.,. = 27,282 x 80/350 = 6,3 Om

R.,. = 60 X 80/350 = 13,8 Om

I[OHyCTPIMBIfI Aralria3oH BO BTOPUYHBIX BCIMYMHAX!
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XC.3.T(RC.3.T) = 0'2 — 100 Om.

[IpuHUMaeTCsl MOAUTOHANIbHAS XapakTepucTuka J13.

0 . Xapakrepucraka crymenu J[3

X, Om

30 4

\ 20 -

3oHa cpadaTeRIBAHHA

| R,Om

20 T 20 40 60

-10 -

=20 -
Brinepskka BpeMeHU cpabaTeiBaHus cTyneHu J3:

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

4.54 Pacuer MAaKCHUMAJIbHOM TOKOBOU 3alUThI oOpaTHOM

nmocjIe10BaTeJIbHOCTH

0,72

BriOupaem ycTaBKy HUCXOJsI U3 YCIOBHUS YyBCTBHTEIBHOCTH K K.3. Ha CTOPOHE
kB.

MuHUManbHbIN TOK 0OOpaTHOW MOCIEA0BAaTEIbHOCTH Ha cTopoHe 35 kB mpu 1-

¢da3Hom k.3. Ha ctopone 0,72 kB BOY Nel4 cocrasiser 268 A.

Iz = kavun/Ky = 268/1,5 =178 A - Ky npunumaem 1,5 ¢ yuerom

NEPEXOIHOTO COMPOTUBIICHUS TyTH.

VYcraBka BO BTOPUYHBIX BEJTHIMHAX
Izt = 178/(400/5) = 2,2 A.
Bpewms cpabatsiBanus tqz = tupep + At = 3,00 + 0,25 = 3,25 c.

4.5.5 YcraBka cTyneHH TOKOBO# 3aILIMTHI HYJIEBOI 10CJIe10BATEJIbHOCTH
N3 ycnoBust cornacoBanus ¢ ycraBkoit 10>>=100 A BDYVY:
Iz = Ko X 31 >>,

rae Kc = 1,1 — ko3¢ unimenTt cormacoBaHus;
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Ii

Iz =1,1%100 = 110 A.

[IpoBepka 1o yCIOBHIO OTCTPOMKH OT EMKOCTHOT'O TOKa 3aMbIKaHUSI Ha 3€MIIIO
CBOEH JINHUH:

Ic3 = Ky X Kgp X Ic g1,

rae Ky = 1,2 — koaddunmeHT HaaeKHOCTH;

Kgp =1—1,5 - xoadduinment «Opockay», YUUTHIBAIOIIUNH OPOCOK
€MKOCTHOTO TOKa B MOMEHT BO3HUKHOBeHHUS O33;

Icqg=3,543+5923+ 2,368+ 2,333 =15A - eMKOCTHOH TOK
3aMBbIKaHHUSI OT COOCTBEHHOW KaOelabHON JMHUU (NMPUHSIT HA OCHOBAHMM TOMa
B3C00086.286.1.1-1J103.1),

Ic3>12x%x15x%x15=27A.

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

MuHuUMaNbHBIA TOK OT BHEIIHEN cHCTeMbl Ha ctopoHe 35 kB BOVY npu 1-
¢dazHoM 3ambikaHuu Ha ctopone 35 kB BOY Nel4 cocrasmnsier 403 A.

Ky = ks mun/Icz = 403/110 = 3,6 - yCIIOBUE YyBCTBHUTEIBHOCTH
BeinonHsercs (Ky > 1,5).

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

4.6 Boioop ycraBok KJI 35 kB BIY Nel6
Homunanbnsliii nepsuunsbiii Tok TT: 500 A.

Homunanbnbiii BTopuuHbiid TOK TT: 5 A.

4.6.1 Pacuet TOKOBOIi 0TCEYKH

N3 ycnoBus coriacoBanus ¢ ycrapkoit 31>>>=1000 A BDYVY:
Iz = Ke X 31 >>>,

rae Ko = 1,1 — koaduiment cornacoBanus;

Iz = 1,1 % 1000 = 1100 A.
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L«
W3 ycinoBust OTCTPOMKK OT MAKCUMAJILHOTO TOKA Harpy3KH:
Ics = Kore X Iyarp.maxc/Ke,
rae Kore = 1,1 — 1,2 — kosdpuniveHT oTcTponku;
Kg = 0,95 — ko3¢ dummenT Bo3Bpara;
IyarpMAKC — ~MaKCHUMalbHBIM TOK Harpy3ku (BbIOpaH HCXOAsS U3
MakCHUMaJbHOTO TOKa wmectd BOY —  Iyarpmakc = 78,73 X6 =473 A, B

COOTBCTCTBHUU C IIPCACTABJICHHBIMH NCXOAHBIMU I[aHHBIMI/I).

Iz = 1,2 X 473/0,95 = 600 A.

W3 ycnoBust OTCTPOMKH OT MAaKCUMaJIbHOTO TOKA MOAMMUTKY TpeX(a3zHOro K.3. B
PV 35 kB U3nyunoit BOC ot BOY cBoeitl nuHuu:

Ic3 = Korc X Npay X I(3)k3.Bay:

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

Npyy = 6 — konmuecTBO BOY, NOAKIIOYEHHBIX K CBOEH JIMHUH,

Ii3yk3poy = 89,6 A — MakcUMasbHBIM TOK MNOANMTKH TPeX(pasHOro K.3 OT

oaHot BOY, B COOTBETCTBHUM C MPECTABICHHBIMU UCXOIHBIMU JAHHBIMM.

Iz = 1,1 X 6% 89,6 =594 A.

[Tpunumaem I3 = 1100 A.

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

MuHMMaIBHBIN TOK OT BHEIIHEW cucTteMbl Ha cTopoHe 35 kB npu 2-x dhaznom
K.3. Ha cropoHe 35 kB BOVY Nel7 cocrasmnsier 3447 A.

Ky = ks mun/Icz = 3447/1100 =3,1 -  yciaoBHE  YyBCTBUTEIHLHOCTH

BoimosiHseTcs (Ky > 1,3).

YcTaBka BO BTOPUYHBIX BEJIMUUHAX:
I3t = 1100/(500/5) = 11 A
TokoBast 0TceuKa BBINOJHACTCA HEHATPABICHHOM.

Bpewms cpabatsiBanus tqz = tupeg + At = 0,04 + 0,25 = 0,29 c.
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4]
4.6.2 Pacuer MAaKCUMAJILHOU TOKOBOM 3aIIIUTHI
N3 ycnoBus cornacoBanus ¢ yctaBkoil 31>>=155 A BOV:
I3 = K¢ X 31 >>,
rae Kc = 1,1 — ko3¢ duimenT coriacoBaHus;

Iz = 1,1 x 155 = 171 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
MakcuMajabHOro Toka 1mectt BOY  —  Iyarpmakc = 78,73 X6 =473 A, B

COOTBCTCTBHH C IIPCACTABJIICHHBIMHA NCXOIHBIMHA ,Z[aHHbIMI/I).

Iz = 1,2 X 473/0,95 = 600 A.

N3 ycinoBust OTCTPONRKH OT MaKCUMaJIbHOTO TOKA MOJAMUTKH Tpex(}a3HOro K.3. B
PV 35 kB Uznyunoit BOC ot BOY cBoelt nunuu:

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

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

N3y = 6 — konmmuecTBO BOY, NOAKIIOUEHHBIX K CBOEH JINHUH,

Ii3yk3poy = 89,6 A — MakCHMasbHBIM TOK HOANMTKH Tpex(ha3HOro K.3 OT

oaHoit BOY, B cOOTBETCTBHUU C MPECTABICHHBIMU HUCXOIHBIMU JaHHBIMH.

Iz >1,1%X6%89,6=0594A,

[Ipuanmaem I3 = 600 A.

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

MuHEMaIBHBI TOK OT BHEITHEH CHUCTEMBI Ha ctopoHe 35 kB mpu 1-da3zHom
k.3. Ha ctropone 0,72 kB BOY Nel7 cocraBnsier 453A.

Ky = ks mun/Icz = 453/600 = 0,7 - ycrmoBue UyBCTBUTEIBHOCTH HE

BoimoJiHsAeTCs (Ky < 1,5 — ¢ yyeTOM CONpOTHUBJIEHHUS AYTH).
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WHB.

| 50

Jlnst oOecrieueHus TanbHEr0 pe3epBUPOBAHUS MPEAycMaTpUBaeTcs CTyneHs /13
or TpexdaszHplXx K.3. U cryneHb MT3 oOpaTHOW MOCIEIOBATEILHOCTH OT
HECUMMETPUYHBIX K.3., T.K. /I3 mNpH HECUMMETPUYHBIX K.3. 3a CHJIOBBIMHU
tpanchopmaropamu D/Y-5 ¢ ydeToM NepexomHOTO CONMPOTUBIICHUS MOXET HE

HUMCTb HCO6XOI[I/IMYIO YYBCTBUTCIIbHOCTD.

YcraBka BO BTOPUYHBIX BEJIMYUHAX:
MT3 nepBoii CTyIIEHU BBINIOJIHAETCS HEHAIIPABICHHOM.

Bpewms cpabatsiBanus tcz = tupeg + At = 3+ 0,25 = 3,25 c.

4.6.3 Pacuer crynenu /I3

Jlns obecniedeHus] JAbHETO PE3EpBUPOBAHUS, MPEAYCMATPUBAETCA CTYIEHb
JUCTAaHIIMOHHOMW 3alllUTHI OT TpeX(Pa3HbIX K.3.
[TapameTpsl 3aIMIIAEMOT0 TPUCOETUHEHUS:

Zn=3,974+)23,326 Om, ¢y = 80 rp.
[IpousBoaum pacdeT cryneHd /3 mo ycCIIOBUIO YyBCTBHUTEIBHOCTH NPH K.3. B

30HC OAJIBHCTO PE3CPBHUPOBAHUAL

X X
yul yuN
X, 2Ky X | X+ —"—"—+...+——
KTOKy‘{l KTOquN
rac qul ---quN — COIIPOTHUBJICHHUEC YYACTKOB LICIINM C PA3SHBIM K03(1)(1)I/IHI/IGHTOM
TOKOPACIIPCOACIICHUA.

Ky — k03¢ dUIMeHT 4yBCTBUTENBHOCTH, corfiacHo [1YD nmpuHuMaeTcs: paBHbIM
1,2 mpu K.3. B KOHIE 30HBI pe3epBUpOBaHUA. B pacyerax HCHONB3YETCA TAKOMN

peXUM, IPU KOTOPOM 3HaUEHUE KOA(DPUIIMEHTa TOKOpaCIIpeIeeHUs MUHUMAJIBHO.

Pacuet ycraBku ctynenu /I3 1o yciaoBHIO YyBCTBUTEIBHOCTH K K.3. HA CTOPOHE
0,72 xB BOYV:
X.,=1,2x%x23,326=27,992 Om
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4

PaccunthiBacm AKTUBHYIO COCTABJIAOIIYH0 YCTABKH Cpa6aTbIBaHI/ISI CTYIICHU

I[3 A1 HAACKHOI'O OXBaTa ICPEXOJHOrIo COIMPOTHUBJICHHA JAYI'M, HUCXOOA U3

conportuBieHus 1yru Ha ctopoHe HH 25 mOwm:
R., = 0,025 % 35%2/0,72% = 60 Om

Bo BTOPHUYHBIX BCIIMYMHAX!
X.,. = 27,992 x 100/350 = 8,0 Om

R.,, =60 % 100/350 = 17,2 Om

I[OHyCTI/IMInlf/'I AUAIla30H BO BTOPUYHBIX BCIIMYHMHAX!
XC.3.T(RC.3.T) =0,2—100 Om.

[IprHAMaETCS MOMUTOHAIIBHAS XapakTepucTuka J13.

XapakTtepHcTHKa cTyneHnH /(3

40
X, Om

30 A

I."\,_I 20 |
Y |
A I

30Ha cpalareIBaHId f
|

[
=
o
o
(=3

-10

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

L)
S
2‘ s s ~
& 4.64 Pacuer MaKCHMAJBbHOM  TOKOBOM  3alIUTBl  O00OpaTHOI
MOCJIe0BATEJIbHOCTH
]
S Bribupaem ycTaBKy MCXOsI U3 YCIOBUS YYBCTBUTEIBHOCTH K K.3. HA CTOPOHE
3
< 0,72 kB.
S
ISS 9 o
MuHUManbHBIN TOK 0OOpaTHOW MOCIEA0BaTeIbHOCTH Ha cTopoHe 35 kB mpu 1-
< dazHom k.3. Ha ctopone 0,72 kB BOY Nel7 cocrarnsier 261 A.
?
[~
%L /lucm
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Iz = kavun/Ky = 261/1,5=174A - Ky npunmmaem 1,5 c yderom

MIEPEXOJHOTO COMPOTUBIICHHUS TyTH.

VYcraBka BO BTOPUYHBIX BEJTHUMHAX
IC3.BT = 174/(500/5) == 1,7 A.
Bpewms cpabateiBanms tq3 = tupen + At = 3,00 + 0,25 = 3,25 c.

4.6.5 YcTraBka CTyneHM TOKOBO# 3aIMTHI HYJI€BOH MOCJI€10BATEIbHOCTH
W3 ycnoBus cornacoBanus ¢ ycrapkoit 10>>=100 A BDYVY:

I3 = Ko X 31 >>,

rae Ke = 1,1 — koaddunment cornacoBanus;

Ies = 1,1 x 100 = 110 A.

[IpoBepka 1o yCIOBHIO OTCTPOUKH OT EMKOCTHOT'O TOKa 3aMbIKaHUSI Ha 3€MITIO
CBOEH JIMHUH:

Ic3 = Ky X Kgp X Ic g1,

riae Ky = 1,2 — koadpuimeHT Haie:)KHOCTH;

Kgp =1—1,5 - koddpdurment «Opockay, yIUTHIBAIOIIHA OPOCOK
€MKOCTHOT'O TOKa B MOMEHT BO3HMKHOBeHH O33;

Icqg=14,214+ 7,455+ 3,993 + 7,139+ 3,112 + 2,655 =39 A -
€MKOCTHOM TOK 3aMbIKaHHUS OT COOCTBEHHOW KaOenbHOW JMHUM (TIPUHAT Ha
ocaoBanuu Toma BDC00086.286.1.1-11J103.1),

Ic3=>12x%x15x%x39=71A.

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

MuHMMaIbHBI TOK OT BHEIIHEW cUcTeMbl Ha cTtopoHe 35 kB BOVY mpu 1-
dazHom 3ambikaHuu Ha ctopoHe 35 kB BOY Nel7 cocraBnsier 388 A.

Ky = Iz mun/Icz = 388/110 = 3,5 - yCIIOBUE qyBCTBUTEILHOCTH
BeinosHsercs (Ky > 1,5).

Bpewms cpabatsiBanus tqz = tupeg + At = 0,04 + 0,25 = 0,29 c.
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0,4 xB:

k.3. Ha cropone 35 kB TCH cocraBnser 5148 A.

Beinontasiercs (Ky > 1,3).

4.7 Boioop ycraBok TCH 35 kB
Homunanensiii nepsuunsiii Tok TT: 100 A.

Homunanbhblil Bropuussiii Tok TT: 5 A.

4.7.1 PacueTr TOKOBOI OTCCUYKH

N3 yciioBUsi OTCTPOMKHA OT MaKCHUMaJbHOTO TOKa TpeX(a3zHOro K.3. Ha MIMHAX

Ics = Kore X gz makc:
rae Kope = 1,1 — 1,3 — ko3dhuLmeHT oTcTponky;
I3 MAKC — MAKCUMAJIBHBIN TOK Tpexda3Horo k.3. Ha ctopoHe 0,4 kB — 28 A.

Ies = 1,3 X 28 = 40 A.

[IpoBepsieM 4yBCTBUTEIBHOCTS K K.3. HA cTopoHe 35 kB TCH.

MuHMMaIbHBIN TOK OT BHEIIHEW cucTeMbl Ha cTopoHe 35 kB npu 2-X dha3zHom

Ky = lksmun/Icz = 5148/40 = 128,7 -  ycioBue  YyBCTBUTEIHHOCTH

YcraBka BO BTOPUYHBIX BEJIMYMHAX:
TokoBas OTCeuKa BHIMOJIHAETCS HEHATPABICHHOM.

Bpewms cpabatsiBanus tcz = 0.

4.7.2 Pacyer MAaKCHMAJILHOM TOKOBOM 3alIIUThI

N3 ycnoBust OTCTPOMKHM OT MAKCUMAJIBHOI'O TOKA HATPY3KHU:
Ic3 = Kore X Iyarp.makc/Ke,

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

Kz = 0,95 — ko3 durineHnt Bo3Bpara;
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Ii

Iyarp.makc = SHOM.TCH/(\/§ X UHOM.TCH) = 100/(\/§ X 35) =17A -

MaKCHMaJIbHBII TOK HAarpy3ku (BBIOpaH UCXO0as N3 HOMUHAIBHON MottHocTH 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-da3znom
k.3. Ha ctopoHe 0,4 kB TCH cocrasiisieT 16 A.

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

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

YcraBka BO BTOPUUYHBIX BEJIMYMHAX:
IC3.BT = 2,2/(100/5) = 0,11 A.
MT3 nepBo¥ CTylIEHU BBITIOJIHAETCS HEHAIIPABICHHOM.

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

4.7.3 YcraBKa CTylIeHH TOKOBOM 321U THI HYJIEBOI M0CJI€10BaTEJIbHOCTH

Bribupaem ycraBky lo>>=100 A.

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

MuHuManpHBI TOK OT BHemHeW cucrteMmbl Ha ctopoHe 35 kB TCH npu 1-
daznom 3ambikanuu Ha ctopoHe 35 kB TCH coctaBinsier 425 A.

Ky = iz mun/Icz; = 425/100 = 4,2 - YCIOBUE  UYYBCTBUTEIHLHOCTH
BoimosiHseTcs (Ky > 1,5).

Bpewms cpabatsiBanus tcz = 0.

4.8 Bo10op ycraBok BBoaa 35 kB PII 35 kB
Homunanbnsiii nepsuunsbiii Tok TT: 2000 A.

Homunanbnsiii BTopuusbiid TOK TT: 5 A.
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4.8.1 Pacuer MaKCUMAJILHOM TOKOBOM 3aIIIUTHI
N3 ycnoBust cornacoBanusi ¢ MT3 orxoasmux nunauii 35 kB PIT 35 kB:
I3 = Ko X 31 >>,
rae Kc = 1,1 — ko3¢ duimenT coriacoBaHus;

Iz = 1,1 X 600 = 660 A.

N3 ycnoBus coOriiacoBaHusi ¢ TOKOBBIMH OTCEYKAMU OTXOASIIMX JuHUM 35 kB
PII 35 B:

I3 = Ko X 31 >>,

rae Kc = 1,1 — ko3 duiimeHT cornmacoBaHus;

Iz > 1,1 x 1100 = 1210 A.

N3 ycrmoBUst OTCTPOMKHM OT MAKCUMaJIbHOTO TOKA HArpy3KH:

Ics = Kore X Iyarpmakc/Ks,

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

Kg = 0,95 — ko3 durmeHT Bo3Bpara;

IyarpMAKkC — ~ MaKCHMalbHBIA TOK Harpy3kd (BbIOpaH MCXOAS U3
MakcuMasibHOro Toka Imectd BOY — Iyarpmakc = 78,73 X 21 = 1654 A, B

COOTBCTCTBUU C NIPCACTABJIICHHBIMA HCXOJHbBIMU Z[aHHbIMI/I).

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

N3 ycnoBust OTCTPOHMKH OT MaKCUMaJIbHOTO TOKA MOJAMUTKH Tpex(}a3HOoro K.3. B
PV 35 kB U3nyunoit BOC ot Bcex BOYV:

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

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

Npgy = 21 — xonuvectBo BOY, MOAKIIOUEHHBIX K CBOEH JIMHUU;

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

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

Iz = 1,1% 21 % 89,6 =2080 A.
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[Tpunumaem I3 = 2100 A.

[IpoBepsieM 4yBCTBUTENBLHOCTS K K.3. Ha mmHax 35 kB PII 35 kB.

MuHMMaIbHBIN TOK OT BHEIIHEW cucTeMbl Ha cTopoHe 35 kB npu 2-x dhaznom
K.3. Ha mmHax 35 kB PII 35 kB cocraBmser 5238 A.

Ky = Ixamun/Icz = 5238/2100=2,4 -  ycloBHE  YyBCTBUTEIBLHOCTHU

Beinontasercs (Ky > 1,5).

[IpoBepsieM 4YyBCTBUTENBHOCTh K K.3. B 30HE pe3epBUpOBaHUsS (HamOoliee
AIEKTPUUECKH yJaJeHHasl TouKa nojkitoueHus BOY).

MuHMMaIBHBIN TOK OT BHEIIHEH cucTeMbl Ha ctopoHe 35 kB npu 2-daznom
K.3. Ha cTopoHe 35 kB BOVY Nel7 cocraBnser 3447 A.

Ky = lksmun/Icz = 3447/2100=1,6 -  ycioBHe  YyBCTBUTEIHLHOCTH

BeImoHsgeTcs (Ky > 1,2).

YcraBka BO BTOPUYHBIX BEIUYMHAX:

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

MT3 nepBo# CTylIEHU BBITIOJIHAETCS HEHAIIPABICHHOM.

Bpewms cpabateiBanus tcz = tnpen + At = 3,25 + 0,25 = 3,5 c¢. B Buny Toro,
YTO I BBIOPAHHOM YCTaBKM BBIMIOJIHSAETCS YCJIOBUE COIJIACOBAHUS C yCTaBKaMH
TOKOBBIX OTCEYEK MPEIBbIIYIINX JTUHUN, BpeMs cpabdaThIBaHUSI MOKHO BBIOpaTh MO
COTJIACOBAHMIO C BBIJEPKKON BPEMEHU TOKOBBIX OTCEYEK OTXOIAIIMX JUHUN 35 KB:

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

4.8.2 YcraBka CTylleHH TOKOBOM 321U THI HYJIEBOIl M0CJI1€10BaTEJIbHOCTH
N3 ycnosus cornacoBanus ¢ T3HIT otxonsimux nunuii 35 kB PIT 35 kB:

I3 = Ko X 31 >>,

rae Kc = 1,1 — koo dunmenTt coriacoBaHus;

Iz >1,1%x110 = 121 A.
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[IpoBepka 1o yCIOBHIO OTCTPOUKH OT EMKOCTHOT'O TOKa 3aMbIKaHUSI Ha 3€MIIIO
orxomsammx JuHud ot PII 35 kB xk BOV:
Ic3 = Ky X Kpp X IconBac
rae Ky = 1,2 — koo dunmenT HaaeKHOCTH;

Kgp =1—1,5 - xoadpduimeHt «Opocka», YUUTHIBAIOIIUNH OPOCOK
€MKOCTHOT'O TOKa B MOMEHT BO3HUKHOBEeHUS O33;

Iconpsc = 127 A - eMKOCTHOM TOK 3aMBIKaHHUsI OT BCEX OTXOJAIINX
munuit ot PII 35 kB kx BOC (npunsar na ocHoBanuu toma B2C00086.286.1.1-
NJIO3.1),

Ic3=>12x%x15x%x127 =229 A.

[Ipunumaem I3 = 230 A.
[IpoBepsieM UyBCTBUTEIBHOCTS K K.3. Ha cTopoHe 35 kB BOY.

MuHMMaIbHBIE TOK OT BHEIIHEH cucTeMbl IpH 1-pa3HOM 3aMBIKaHUU Ha
muHax 35 kB PII 35 kB cocrasnsger 425 A.
Ky = Ixzmun/Ics = 425/230 = 1,8

yCJIOBHUE qYBCTBUTEIHHOCTH
BoimosiHseTcs (Ky > 1,5).

Bpewms cpabateiBanus tez = tupen + At = 0,29 + 0,25 = 0,54 c.

4.9 Boioop ycraBok squnuu 35 kB I1C 220 kB
Homunanbnsiii nepsuunsbiii Tok TT: 2000 A.

Homunanbnsiii BTopuusbiid TOK TT: 5 A.

4.9.1 Pacuet TOKOBOIi 0TCEYKH

N3 ycrmoBust OTCTpOMKH OT K.3. Ha muHax 35 kB PII 35 kB:

Ic3 = Kore X I(3).k3.MaKC.PI

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

I3y k3 makcpn = 9897 A — TOK KOPOTKOTO 3aMblKaHus Ha muHax 35 kB PII 35
kB.

I3 =>1,1x9897 = 10887 A.
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N3 ycnoBust OTCTPOMKH OT MAKCUMAJIBHOTO TOKA HATPY3KHU:

Ics = Kore X Iyarp.makc/Ks,

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

Kg = 0,95 — ko3¢ dunmenT Bo3Bpara;

IyarpMAKC — ~MAakCHUMaJlbHBIM TOK Harpy3kd (BbIOpaH HCXOJsd U3
MakcuMasibHOro Toka Imectd BOY — Iyarpmakc = 78,73 X 21 = 1654 A, B
COOTBETCTBHUH C MPE/ICTABICHHBIMH UCXOHBIMH JTAHHBIMH).

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

N3 ycinoBust OTCTpONRKH OT MaKCUMaJIBHOTO TOKA MOJAMUTKH Tpex(}a3HOoro K.3. B
PV 35 xB U3nyunoit BOC ot Bcex BOYVY:

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

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

N3y = 21 — xonuvectBo BOY, moaKIIIOUEHHBIX K CBOEH JIMHUU JIMHUH;

Ii3yk3poy = 89,6 A — MakCMMasbHBIM TOK IOINHWTKHA TPEX(Pa3HOro K.3 OT

oaHoit BOY, B cOOTBETCTBHUU C MPECTABICHHBIMU HUCXOIHBIMU JaHHBIMH.

Iz >1,1x21x89,6=2080A.

[Ipuanmaem I3 = 10900 A.

[IpoBepsieM UyBCTBUTEIBLHOCTD K K.3. B HAYaJIe paccMaTpUBAEMON JTUHUM.

MakcumanbHbIN TOK OT BHEIIHEW cucTeMbl Ha cTopone 35 kB npu 3-x paznom
k.3. Ha mmHax 35 kB I1C 220 kB cocrasnser 10184 A.

Ky = ks mun/Icz = 10184/10900 = 0,9 - ycnoBue YyBCTBUTEIHHOCTH HE
BeimosHsercs (Ky < 1,3) — BbIBOom — TOKoBasi oTceuka He 3ddektuBHAa. BBoA

TOKOBOM OTCEUYKHU HE MPEAYCMOTPEH.

4.9.2 Pacyer MAaKCHMAJIBLHOM TOKOBOM 3alIIUTHI
N3 ycnosus cornacoBanust ¢ MT3 BBoga 35 kB PII 35 B:

Iz = Ko X 31 >>,
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rae Kc = 1,1 — ko3¢ duimenTt coriacoBaHus;

Iz > 1,1 %2100 = 2310 A.

N3 ycnoBust OTCTPOMKH OT MAKCUMAJIbHOT'O TOKA HATPY3KH:

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
MakcuMajbHOTO Toka MmecTd BDOY — Iyarpmakc = 78,73 X 21 = 1654 A, B

COOTBCTCTBUHU C ITPCACTABJICHHBIMU NCXOAHBIMHA Z[aHHBIMI/I).

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

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

PV 35 xB U3nyunoit BOC ot Bcex BOYVY:

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

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

Npgy = 21 — xonnvectBo BOY, mOAKIIIOUEHHBIX K CBOEH JIMHUM;

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

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

Iz >1,1x21x89,6=2080A.

[Ipuaumaem I3 = 2400 A.

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

MuHMMaIbHBIN TOK OT BHEIIHEW cucTteMbl Ha cTopoHe 35 kB npu 2-x dhaznom
k.3. Ha mmHax 35 kB PII 35 kB cocrasmsier 5148 A.

Ky = lksmun/Icz = 5148/2400 = 2,1 -  yciaoBue  YyBCTBUTEIHLHOCTH

BeinosHsercs (Ky > 1,5).

[IpoBepsieM 4YYBCTBUTEIIBHOCTh K K.3. B 30HE pe3epBUpOBaHUs (Haubosee

ANEKTPUYECKH yJaJ€HHas TOuKa NoAkiIoueHus BOY).
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€MKOCTHOT'O TOKa B MOMEHT BO3HMKHOBeHHs O33;

munuit BOC (mpunsaT Ha ocHoBanuu Toma BOC00086.286.1.1-MJ103.1),

K.3. Ha cTopoHe 35 kB BOVY Nel7 cocrasnsier 3447 A.

BeImoHseTcs (Ky > 1,2).

CBOEH JINHUMU;

muHax 35 kB PII 35 kB cocrasnser 425 A.

| 60

MuHMMaIbHBIN TOK OT BHEIIHEH cucTeMbl Ha ctopoHe 35 kB npu 2-da3znom

Ky = lkzmun/Icz = 3447/2400 = 1,4 - ycinoBue  YyBCTBUTEIHHOCTH

YcraBka BO BTOPUYHBIX BEJIMUYUHAX:
MT3 nepBo#i CTyIIEHU BBINIOJIHAETCS HEHAIPABICHHOM.

Bpewms cpabateiBanms tqz = tupen + At = 0,55+ 0,25 = 0,75 c.

4.9.3 YcraBKa cTyNeHH TOKOBOI 3aIIMTHI HYJIEBOI MOCJI€10BATEILHOCTH
N3 ycnosus cormacoBanus ¢ T3HII BBoxa 35 kB PII 35 kB:

I3 = K¢ X 31 >>,

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

Ies = 1,1 X 230 = 253 A.

[IpoBepka 1o yCI0BHIO OTCTPOMKHU OT EMKOCTHOTO TOKA 3aMbIKaHUS Ha 3€MJTIO

Icz = Ky X Kgp X I pac,
riae Ky = 1,2 — koadpuimeHT Haie)KHOCTH;

Kgp =1—1,5 - koddpdumment «Opockay, yIUTHIBAIOIIHA OPOCOK

Icgyc = 162 A - eMKOCTHOW TOK 3aMBIKaHHSI OT BCEX KaOEIbHBIX

Ic3=>12%x15x162 =292 A.
[Ipuanmaem I3 = 292 A.
[IpoBepsieM UyBCTBUTEIBHOCTS K K.3. Ha cTOpoHE 35 kB BOY.

MuHUManbHBI TOK OT BHEIIHEW CHUCTEeMbl Npu 1-pa3HOM 3aMbIKaHUM Ha
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KLI = IKB.MVIH/IC3 = 4‘25/292 =~ 1,5

Beinosnsercs (Ky = 1,5).

- yCIIOBHE

Bpewms cpabateiBanms tq3 = tupen + At = 0,54 + 0,25 = 0,79 c.

JYBCTBHUTCIIbHOCTH
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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. IMaBnymko 06 mapra 2019 r.), a
Takke corjgacHo pasgena |V mpukaza MunucrepctBa OHepretuku PO ot
09.01.2019 No2 BetposHepreTnyeckue yctaHOBKM BOC MOKHBI ydyacTBOBaTh B
OITPY myTeM aBTOMAaTHYECKOTO CHMKEHUS BBIJABAEMOUN B JJIEKTPUUYECKYIO CETh
AKTUBHOM  MOIIHOCTH  DJIGKTPOCTAHIIMM  TPU  YBEJIMYEHUM  YACTOTHI,
OCYIIECTBJISIEMOTO CPEJCTBAMU PETYJIMPOBAHUS T€HEPUPYIOUIETO 000PYJ0BaHUS U
(mnu) mpeoOpazoBaTenell MOCTOSIHHOTO TOKa, JMOO MyTeM OTKJIIOYEHUS YacTH
reHepupyroriero oodopynosanus BOC.

Ha MHM3znyunonn BOC cucrema peryampoBaHHs aKTHBHOM MOIIHOCTH IIO
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. OCHOBHBIMM CHUTHAJIaMU YIIPaBJICHUS, NEpe/laBaeMbIMU 1O LUPPOBOMY
IPOTOKOJTY, SIBJISIFOTCSI KOMaH/IbI yIipaBiieHus: BOY, B ToM 4mnciie yCTaBKM aKTUBHOM
MOIIHOCTH M CHTHaJbl cocTossHus BOY. HM3MepeHus Toka W HanpsKeHUS
ocymectBisiercs B PIT 35 kB BOC ot cootBercTBytomux TT nu TH. Ha ocHoBanumn
M3MEPEHHBIX BEJIMYUH BBIYUCIISIOTCS OCTaJIbHbIE napameTpbl
(akTHBHAs/pEeaKTUBHAS/TIOTHAS MOIIHOCTb, YaCTOTa, KOA()PUIIMEHT MOIIIHOCTH).

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

TpeOyemas BeTMurMHA NEPBUYHON MOIIIHOCTH OMPEEISAETCS 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 peryaupoBanus He Oosiee yem Ha 10 cekyHn oOecrieunBaeTcs
CHW)KEHUE aKTUBHOW MOIIHOCTU reHepupytouiero odopyaosanusi BOC Ha Bennuuny
TpeOyeMou ePBUYHON MOIITHOCTH.

CHmKeHue aKkTHUBHOM MOIIHOCTH TeHepupyouero obopyaoBanus BOC B
Mpoliecce NEPBUYHOTO PETYIMPOBAHUS JOJKHO MTPOUCXOIUTH HE Oosiee 5 CeKYH[ U
HOCUTb YCTOMYMUBBINA ANIEPUOJUUYECKUNA XapaKTep.

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

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

CraTtuueckass 4YacTOTHAsl XapakTEPUCTHKA TEHEPUPYIOIIETO O0O0pYyIOBaHUS

IpCaACTaBJICHA HHUIKC!:
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Puc.1 Cratnueckasd  4acTOTHasi  XapakTEPUCTUKA  TE€HEPUPYIOLIETO
06opy1oBaHUs

Pabota renepupyroniero ooopyaoBanus Mznyunoit BOC ¢ nmo60it Harpy3koi B
npenenax peryJaupoBOYHOTO AUAa30Ha aKTUBHON MOIIIHOCTH 00€CIIeYnBaETCA:

JUINTEJIbHO — MPU M3MEHEHHUU YaCTOThI JIEKTPUUECKOTO TOKAa B JUAINa30HE
3HaueHuM 49-51 1’1, BKiIroyast BEpXHIOKO TPAHMILY JUANa30Ha U3MEHEHHUS YaCTOTHI;

KPaTKOBPEMEHHO — MpPH HW3MEHEHUM YaCTOTHl JJIEKTPUYECKOrO TOKa B
CIEeNYIOIMX Juana3oHax 3HayeHUuM (BKJIIOYAs BEPXHIOK 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.
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6 Boioopa napamerpoB TT u TH
B PII 35 kB npeaycmatpuarotrcst oomotku TT 35 kB g noaxnrouenus PAC
u MII repmunanos P3A co cienyomumu napaMeTpaMu:
1. B PIT 35 mis stueex Ne3,6: Krt=500/5, SHoM=10 BA, xitacc Tounoctu — 5P;
2. B PII 35 mis stueex Ned,5: Krt=400/5, SHom=10 BA, xiracc Tounoctu — 5P;
3. B PII 35 misa saeiiku Ne2: K1=2000/5, SHOM=10 BA, x1macc Tounoctu — 5P;
4. B PII 35 g saeiikn Nel: Krr=200/5, SHom=10 BA, xiracc Tounoctu — 5P.

B cootBerctBuu ¢ pacueramu napameTpoB TT 35 kB 1 UX BTOpHUYHBIX IIETIEH,
BBITIOMTHEHHBIMU Ha ueptexke BOC00086.286.1.1-UJIO03.3, nuct 2, NOpUHAT

K03 PUIIMEHT HOMUHATILHOM MpeeabHOM KpaTHOCTH - 20.

B PII 35 kB npenycmarpuBaetrcs TH 35 kB co BropuuHbIMU OOMOTKaMH st
noakiaouenuss PAC, ycrpoiictB ACY TII u wu3MepeHuil €O ClEeayOIUMU
napaMeTpamu:

- CO CXEMOH «3Be3lla» sl yueTa D3, HOMHUHAIbHOE HAIPS)KEHUE BTOPUYHOM
OOMOTKH 100/\/3, knacc TouHocTH — 0,5, HomuHaabHasg MontHocTs — 30 BA;

- co cxemoin «3Be3na» misg PAC, ycrporicte ACY 1 u3MepeHnii, HOMMHaIIbHOE
HaIpsDKCHUE BTOPUYHON OOMOTKH 100/\/3, kinacc TouyHoctu — 0,5, HOMMHAILHas
MomHOCcTh — 30 BA;

- CO CXEMOW «pa3OMKHYThIM TpeyroJpHUk» 11 PAC, HOMHHanIbHOE
HarnpsbkeHne BTopuuHoM oOMoTku 100/3, xmacc Tounoctm — 3P, HOMuHalIBHAs
MorHOoCcTh — 50 BA.

Pacueramu napamerpoB TH 35 kB u uX BTOpUYHBIX LENEW BBHINOJHEHBI Ha

yeprexxe B2C00086.286.1.1-MJ103.3, nucr 3.
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7 OcHOBHbIE TEXHUYECKHE TPpeOOBaHMs K KoMILIekTaMm 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 odbopynoBanusi» ['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 4Yem Ha 24 wMecsua. Bpems Havana HWCUMCIEHUS 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 MOCTAaBIIMKA, HA KOTOPBIX TapaHTUs MOXET ObITh MpPOJUICHa Ha

0oJiee IIUTEIbHBIN CPOK.

7.2 TpeOoBanus k TepmuHaiam P3A
Mukponporneccopuble TepMuHaiabl P3A  10mkHBI  yI0BIAETBOPATH «O0HIIUM
TEXHUYECKUM TpPEOOBAaHUSAM K MHUKPONPOLECCOPHBIM YCTPOHCTBAM 3alllUThl U
aBToMaTtuku 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,

/lucm

~ | 3am | 223-20 06.20 B3C00086.286.1.1-1/103.3 61

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




4

B3am. uHB.

[lodn. v dama

N2 noadn.

WHB.

| 67

TepMuHanbl JOJDKHBI TpaBUJIbHO paboTaTh npu Tokax K3 B 30HE ¢
nepuoanyeckor cocrapmsitomiedn 1o 300, Opu MakcUMalabHOU anepuoJIuYeCcKOu
COCTaBJISIIONIEH C TOCTOSIHHOM BpeMeHu a0 0,3 ¢, eciaum ToKoBasi MOTPEIIHOCTH
TpancopMaropoB Toka He mpeBbimaeT 50% B yCTAaHOBHUBIIEMCS PEXHME IpHU
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 TepMudeckont croiikoctu nenen (3Ug) 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 ITIOCTOIHHOI'O TOKAa 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;

- TmyJibcallMsl B HANpsDKEHHM TOCTOSHHOIO TOKa He Oosee 6% OT cpegHero
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 TOJSPHOCTH HE JIOJDKHA — BBI3BIBATH
MTOBPEKICHUS TEPMHUHAIA.

buHapHbIE BXOIbI TEPMUHAJIOB JIOJDKHBI UMETh CIICIYIONINE XapaKTePUCTUKH:

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

- paboumii quamna3oH HanpsukeHnid Kaxaoro Bxoaa (0,8-1,1) Uy, ows
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- TOK KaXJIOro BXOJa JIOJDKEH oOecnedyuBaTh MPOOOH OKCHUIHOW TUICHKH
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 auamna3oHe 160-170 B, a
ko3 dummeHT Bo3ppata K, > 0,95;

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

JlomkHO o0ecreuyuBaThCsl MPaBUIBHOE M HAACKHOE (HYHKIIMOHUPOBAHHE
JUCKPETHBIX BXOAOB MPU pabOTe YCTPOUCTB KOHTPOJIS BBISBIICHUS aBTOMATHYECKOTO U
ABTOMATU3MPOBAHHOTO TMOUCKA «3E€MJIN», MPU TOSBICHUM 3aMbIKAaHUS Ha 3€MJII0 Ha
JH000M MOJIF0OCE UCTOYHUKA ONEPATUBHOTO MTOCTOSIHHOTO TOKA.

BbIX0/1bI TEpPMUHATIOB TOJKHBI:

- ObITh KOHTAKTHBIMH, HCKJIIOYAIOIIMMHU TajbBaHUYECKYIO CBSI3b C AJIEMEHTaMH,
PaCIOJI0KEHHBIMU BHYTPU TEPMUHATIA;

- COZIEpKaTh KaK 3aMbIKAIOIINE, TAK U PAa3MBbIKAIOLIUE KOHTAKTHI;

- KOMMYTHUPOBATh HAMPSHKEHUE MTOCTOSTHHOTO TOKa 110 250 B.

TepMuHAIIBI AOJKHBI IPEAYCMATPUBATD:

- IPOrPaMMUPYEMYIO JIOTHKY, MO3BOJISIONIYI0 OCYHIECTBIATh CBSI3b KaK MEXIY
pasITUYHBIMA (DYHKIMSIMHU 3aIlUTHI, YIPABJICHUS W KOHTPOJIS, BXOISIIMMHU B COCTaB
MII yCcTpOHCTB, TaK U MEXY 3TUMHU (PYHKUUSAMHU ¥ BHEITHUMH YCTPOMCTBAMU 3aILIUTHI,
YIPABJICHUS U KOHTPOJIS;

- BO3MOKHOCTb CUHXPOHHU3ALMH OT BHEIIHETO NCTOYHUKA TOYHOT'O BPEMEHU;

- TIOPTHI CBSI3M, OOECIEUYUBAIOIIME JUCTAHIIMOHHOE YIpaBJIE€HUE 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 coObITHUH, HUbpoBOoe ocuuwIorpadupoBaHue
AHAJIOTOBBIX M JUCKPETHBIX CHUTHAJIOB C XPAaHEHUEM B DHEPrOHE3aBUCHUMOI MaMSTH,

CHUTHAJIM3allluI0 O COCTOsAHUU U (I)YHKHI/IOHI/IpOBaHI/II/I TCPMHHAJIA,

/lucm

~ | 3am | 223-20 06.20 B3C00086.286.1.1-1/103.3 63

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




4

B3am. uHB.

[lodn. v dama

N2 noadn.

WHB.

| 69

- CTaHJApTHBIC MEXKIyHAPOHbIE MPOTOKOJIbI oOMeHa naHHbiMU (MOK-60870-5-
10x mwm MOK 61850), npu 3ToM n10KHA, O€3yCIOBHO, 00ECIEUNBATHCS UHTETPALIUS
cucteMbl P3A B ACYTII, nocrasnsiemyto apyroi GupMoi-npou3BoIuTEIEM;

- BBIIPY3KYy  (aillioB  JaHHBIX  PETUCTpAMM  aBapUMHBIX  IPOIIECCOB
(ocummnorpamm) Ha cereBbie pecypchl B dopmare COMTRADE, B ToM umucie Ha
cepeep ACY TII;

- aNmnmapaTHO-NPOrPaMMHBIN KOHTPOJIb U JUATHOCTHUKY;

- pycudunupoBaHHbIil HHTEPQEHIC;

- (yHKIMIO OnpeieNIeHUs] MeCTa MOBPEXKICHUS.

JlomxHa oOecreuynBaTbCcsi BO3MOXKHOCTHh BBIOOpAa YCTABOK M HMX YCTaHOBKY
IOCPEICTBOM MECTHOTO U YAAJIEHHOIO JIOCTYIIa, B TOM YHCJIE BO3MOKHOCTb 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 gomkHbl  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 Mexay ycrpouctBamu P3A  TOMKHO  BBIIOJIHATHCA 10
BO3MOXHOCTH C HCIIOJIb30BAHUEM JIOKAJIbHOW BBIYMCIUTEIBHON CETH MOACTAHIIUH.
[Ipumenenue kabeneit BTOpUYHON KOMMYTAIIMH JIOJKHO OBITh MUHUMHU3UPOBAHO.

B kommiekTe ¢ TepMUHAIaMU Ka)KJ0r0 THIA JIOJKHBI TOCTABIIATHCS:

- IporpaMMHOE oOOecIieueHHne, HeoOXOoauMOoe ISl OOIICHUS C TEPMHHAIAMH,
HACTPOMKHM MapaMeTpoOB M KOH(PUTYpalluu, PETUCTpAlMM U OcuuiuiorpadupoBaHue
Pa3IMYHBIX CUTHAJIOB,;

- JIOKYMEHTallusi Ha PYCCKOM S3bIKE, cOJiepXkalias OMNNCAHWE MPUHIIUIOB
paboThl, TEXHUYECKHE XAPAKTEPUCTUKH, QITOPUTMBI BCTPOCHHBIX (QYHKIMN 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;

- JOKyMEHTauusi C JOCTOBEPHBIMU JAaHHBIMM O KOJIMYECTBE BBIIMYIEHHBIX
TEPMHUHAJIOB Ka)JI0T0 TUIA, MECT UX YCTAaHOBKM (CTpaHa, HAIPSDKEHUE 3alllUIAeMOMN

CeTI/I) H OIIBITC SKCILTyaTallhuu.

7.3 TpeGoBaHusi K HH3KOBOJBLTHBIM oTcekaM KPY s ycraHoBku
MHUKPONPOLECCOPHBIX YCTPOICTB

TepmuHanbl  JOMKHBI  pa3MeliaTbcsi B YHU(MUIMPOBAHHBIX  IIKadax
JIBYCTOPOHHETr0 oOchykuBanus. [Ipy Haluuuum Ha JUUEBOM MaHENIW YCTPOMCTB
peJIeHOM 3alIUThl CBETOAMOAHBIX CUTHAIbHBIX MHAMKATOPOB, BEph LIKada 0JKHA
ObITh Mpo3payHoi. KonyecTBO OpraHoB py4yHOI0 ONEPATUBHOTO YIPAaBICHUS JOJIKHO
OBbITh MUHHUMAJIbHO HEOOXOJIMMBIM M JIOCTAaTOYHBIM. 3aiHss ABEph IIKada T0JDKHA
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 OOCTYKUBAHUU.

JomkHa  ObITh  OpeayCMOTpEHa  oOJHa  o0mias  CUTHajJbHAs  JlaMIia
«HeucnpaBHocTh mikada». B UCKIIOUUTETBHBIX CIIy4asiX JTOMYCKAETCs MCIOJIb30BaHUE
MIPOMEXYTOUHBIX pele JJIsI BBOJA JHWCKPETHBIX CHTHAJIOB W BBIBOJA KOMAaH]
ynpasieHus. KolnyecTBo NpoMeXyTOUHBIX pelie JOKHO ObITh MUHUMU3HPOBAHO.

[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
PE3EpPBHBIX 3ALIUT JIOJKHBI pa3MeNaTbCcsl B OTIEIBHBIX HIKa(ax Wiy U30JIMPOBAHHBIX
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, 00eCIeuynBaroNINX 3a3eMJICHUE 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 MOCTABIIMKU OOOpPYAOBaHUS JTOJDKHBI MMETh B Poccum TexHuyeckuid
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 IKOJOTMH
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
BUOpAILIMOHHBIC HATPY3KU C MaKCUMAaJIbHBIM 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 TpeOOBaAHHUAM 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 MOPaXEHUs AJIECKTPUUECKUM TOKOM B COOTBETCTBUU C TPEOOBAHUSIMHU
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 yCTAHABIMBATHCSA 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 3JIEKTPOYCTAHOBOK, KOPITyca 3JIEKTPOOOOPYIOBAHHS
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
ANIEKTPOCHAOKEHHUSI U CUIJIOBOTO AJIeKTpooOopynoBanusi. Bee ycTpoiictBa B mikadax
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  PEKUME
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  YAOBJIETBOPATH  TPEOOBAHUSAM,
NPEeNbABIIEMbIM K MHOTOKOMIIOHEHTHBIM, MHOTOKaHaJIbHBIM, PEMOHTONPUTOIHBIM U
BoccTaHaBuBaeMbIM cucteMaM (I"OCT 24.701-86).

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

- BBIOOPOM  COBOKYITHOCTM  TEXHHMYECKHX  CPEJACTB,  OOJIagaroImX
COOTBETCTBYIOIIMMU MOKA3aTEIIMU HAACKHOCTH, TyOIMPOBaHUs, PE3EPBUPOBAHUS;

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

- TpeOyeMbIM PETJIaMEHTOM OOCTY)KUBAHUS TEXHUUECKUX 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 3AIUIIAEMOT0 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} oOecrieueHusI
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, 'OCT 26.205-88, I1YD.

[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 rapaHTHPOBATh BBHIMOJHEHUE TPeOOBAHUN MO
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 pAacXOJHBIX MaTEpUaOB JOJIKHBI 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 uznanue,
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 ONpeesIeHUH MOHIATUI U OTHECEHUU BUJIOB
paboT U MEPONPUSITHI B DJIEKTPUUECKUX CETSIX OTPACIU «IJIEKTPOIHEPreTHKA» K
HOBOMY CTPOUTEILCTBY, PACHIMPEHUIO, PEKOHCTPYKIUH UM TEXHUYECKOMY
nepeBoopyxkennio, PJ 153-34.3-20.409-99, yreepxaeansie 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
cTpouTesbcTBa. 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 TpeOOBaHUM.

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

M30JUPOBAHHO  paboTaromiye 3Heprocuctembl.  OmepaTHBHO-TUCIETYEPCKOE
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ynpasiieHue. Jlucrneryepckue HAaMMEHOBaHUS OOBEKTOB AIIEKTPOIHEPTEeTUKH U
o0opynoBaHusi 00BEKTOB IEKTPOIHEPreTHKU. OOIIHEe TPeOOBAHUS.

10. Hamumonanensiii crangapt Poccuiickoii @enepanuu ['OCT P 55105-
2019 «Enunas oHepreTuyeckas CHUCTEMa W H30JMPOBAHHO paboTarorue
sHeprocucteMbl. OnepaTUBHO-IUCIETYCPCKOE yHOpaBiIeHUE. ABTOMATHYECKOE
IPOTHUBOABAPUIHOE YIMPABICHUE peXUMaMU 3HeprocucteMm. lIpoTuBoaBapuiinas
aBTOMaTHKa sHeprocucteM. HopMmbl 1 TpeOoBaHuUs».

11. TOCT 32144-2013 «DOnekrpuueckass 3Heprus. CoOBMECTUMOCTh
TEXHUYECKUX CPEJCTB AJIEKTpOMarHuTHas. HopMbl KauecTBa AJIEKTPUYECKOU
SHEPIrUU B CUCTEMAaX 3JICKTPOCHAOKEHUS 00I1IeT0 Ha3HAUCHUS».

12. Crannapt opranuzamuu OAO «CO EDCy» «IIpaBuiia npeaoTBpaiieHus
Pa3BUTHUS U JIUKBUAAIIMN HAPYIICHU HOPMAJILHOTO PEKUMA AJIEKTPUUECKON YacTH
DHEPrOCUCTEM U OOBEKTOB DJEKTPOIHEPIETUKH, YTBEPKJICHHBIC MPUKA30M
Munsnepro PO ot 12.07.2018 No548».

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

14. Meroauyeckre pEKOMEHJALHUKU O MPOECKTUPOBAHUIO SHEPTOCUCTEM.
CO 153-34.20.118 -2003.

15. TpebGoBaHusi K y4acCTHUIO T€HEPUPYIOIIETO OOOpYJOBaHUS B O0OIIEM
NEPBUYHOM PETYJIMPOBAHUU YACTOTHI, YTBEP)KIECHHOM IMpPUKa3oM MUHIHEPTo
Poccun o1 09.01.2019 Ne2.

16. Meronuueckue  ykazaHus 1O  MPOEKTUPOBAHUIO  Pa3BUTHUSA
sHeprocucteM (yrBepxaeHsl Ilpukazom Munsnepro Poccun ot 30.06.2003
Ne281).

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

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

08.12.2018) "OO6 ytBepxknenuu IIpaBun TexHOIOTHYECKOTO (YHKIIMOHUPOBAHUS
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ANEKTPOIHEPIETUUECKUX CUCTEM M O BHECEHHM WU3MEHEHUN B HEKOTOPBIE AKThI
[TpaButenscTBa Poccuiickoii @enepanun.

19. TpebGoBaHus K Yy4aCTHUIO TEHEPUPYIOIIETO OOOPYIOBaHUS B OOIIEM
INEPBUYHOM PETYJIUPOBAHUM YacTOThl, YTBEPXKIECHHBIM IPUKa30M MUH3HEPro
Poccun ot 09.01.2019 Ne 2» (nanee - Tpedosanus k OITPY).

20. IlpaBuna  TEXHHYECKOM  SKCIUIyaTallud  3JEKTPOYCTAaHOBOK
norpebuteneit (¢ u3MeHeHusMu Ha 13 ceHTa0ps 2018 roga), yTBEp:KIEHHBIMU
npukazoM MunsHepro Ne6 ot 13.01.2003r.

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

TCXHUYCCKUX NTOKYMCHTOB.
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CUCTEMOM CUCTEMHOTIO oIlepaTopa

IlepeyeHb NPUHATHIX COKPALCHU

AB — aBTOMaTHY€CKH1 BBIKIKOYATEIb

ABP — aBTOMaTHUECKOE BKIIOUEHHUE Pe3epBa

APM — aBTOMaTH3UpPOBAHHOE paboyee MECTO

ACY TII — aBToMarnyeckas cCucTeMa yIpaBiIeHUs TEXHOJIOIMYECKUMU ITPOLIECCAMHU
AYB — aBTOMaTHKa yIpaBieHUS BBIKIIOYATEIIEM

BH — BbIcHICE HAanpsKEHUE

BJI — Bo3nymHas nuHust

B3C — BeTpoBas sneKTpruyecKasi CTaHIM

BOYV — BerpoBas sHepreTryeckasl ycTaHOBKa

J3 — nucranmoHHas 3amuTa

3033 — 3ammTa oT ogHO(a3HBIX 3aMBIKAHHI HA 3EMITEO
UBII — ucrounuk OecriepeOOMHOro MUTaHUs

UTC — undopmMaioHHO-TEXHOJIOTHYECKHE CUCTEMBI
K3 — kopoTkoe 3ambikaHuE

KPVY3 — koMITJIEKTHOE pacTpeeuTeIbHOE YCTPOHUCTBO AJIETa30BOE
MII — MukponpouneccopHsIi

MT3 — MakcuMaiabHast TOKOBas 3alllUuTa

HH — ausmee HanpsiokeHue

OITPY — ob1iee nepBUYHOE PETYINPOBAHUE YACTOTHI
OV — onepaTuBHOE yCKOpEHUE

ITIKY — myHKT KOMMEPUYECKOTO y4eTa

[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 TEXHOJOTHYECKOW MHpopManueil ¢ aBTOMaTH3UPOBAaHHOM

T3HII — ToxoBas 3ammTa HYJI€BOM MOCIEI0BATEIbHOCTH

TH — Tpanchopmaropa HanpsKEHUS
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TT — Tpancpopmaropa Toka

YPOB — ycTpoicTBO pe3epBUPOBAHUS OTKA3a BBIKIFOYATENS
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CoznacobaHo -

M3nyyHag B3C. MY B3C. PY-35 kB.
fqeuxa N°2. K/1 35 kB - [1C 220 kB

A131 eeo o NN
MIT mepmuran P3A “Cpadamesibanue
Bboda dam4yukob
. ] abapuuHozo
JP0B dabnerHus 3nezasa”

Modyns DI/DO

Meduaxorbepmep

WanyqHas B3C. MY B3C.
Modyne cucmem.
lllkag cucmemsl cba3u
(ocHob.) (3

Onmokpocc

@ [1C 220 kB

Onmokpocc
Meduaxorbepmep

= [113 - damyuk dabneHus
g Modyns DI/D0 —= P3 35 kB 382030
=
o
. B3C00086.286.11-1/103.3
S
= " - "
< 1] - | 3w P23-202Z7—|0s 20 000 “TamHadyameiu Bemponapk ©PB
S Wsm. VKon y) /uem | N°dox | Togn. | dama

Paspad. Konsinof #1219 | Mnysros BIC. Bempobas 3nekmpuseckas cmanuud, | Cmadus | Auem /lucmob

, [lpobepun Cubkob / 1219 BrympunnowadoyHsie abmomodunbHeie dopou . 7 0

E Pefieuras sawuma u pezucmpayus abapuuHsix Codbimuu
;‘ H. koump. | Mupozoba 442 1219 | LPYKMYPHEA Cxeva nepeda: Cuzuarol "abapuikoe 000 "EPCM Cudupu”
< ¢ CHuxerue dabnenHus 3nezasa” u "YPOB

o Mapmeswod | 77 | 1219
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CoznacobaHo:

EduHuua Macca
Tun, mMapka, odo3Ha4eHue Kod odopydobarus, 3abod- _ 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(00086.286.11-33 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 2266 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
<
. B3C00086.286.11-W/103.3
g
S
: " - ”
< 1] - ] 3 Po3-20 22— 0s 20 000 TamHaduameiu bemponapk ®PB
S Wam \Kon y4) Zuem |N°dox | Mogn. | Aama

Paspad. Konsinof M 1219 | Manyros BIC. Bempobas 3nekmpuseckas cmanuud, | Cmadus | Auem /lucmob
‘ [pobepun Cubkob / 1219 BrympunnowadoyHsie abmomodunbHeie dopoau . 1 "
= L - - -
E PeneuHas 3awuma u pezucmpayua UﬁUﬂUUHb/X CoBxmuL
= 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

2/2

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



ITpunoxxenue 3
Pacyer BpemMeHH 10 HACBILIEHUA TPAHC(HOPMATOPOB TOKA

Pacuer BpemeHH HachIIeHHs TpaHC(HOPMATOPOB TOKA TMPOU3BOAMUTCS TIO METOMIMKE,
npusenenHoit B 'OCT P 58669-2019. Jlna mpoBeaeHus pacueTa BPEMEHU HACBIIIEHUS Ha CTaIUN
MPOSKTHOM JIOKyMEHTAlldd BBIOPAaH pacueT aHaJUTHYeCKuM MeTogoM. I[locme BwIOOpa
MOCTABIIMKOB O0OpPYIOBaHUS JIOJDKCH OBITh MPOBEACH YTOYHSIOMUN pacdeT rpaduyecKuM
MCTOAOM 110 HAaCIOPTHBIM JaHHBIM J'II/I6O rpa(bnqecm/IM METOAOM C HCIHOJb30BaAHUEM
BOJITAMIIEPHBIX XapaKTEPUCTHK.

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

1 Pacyer NOCTOSIHHOI BpeMeHM 3aTyXaHUsI

PaccunthiBaeM 3KBUBAJICHTHYIO MTOCTOSIHHYIO BpeMEHH 110 hopmyiie:

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

rae lxsy — cymmapHbiid Tok K3;
I3; — Tok K3 B i-0i1 BeTBH;

T, ; — IOCTOSIHHAsA 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 na mmuax 35

kB KPVYD 35 kB U3znyunoit BOC:
2,158

T =— 2" _ 46
P~ 314 % 0,047 Me

2  Pacuer Harpy3ku Bo BTopu4HbIX mensx TT
Pacuer Harpy3ku Bo BTOopuuHbIX Lensx TT ans tpexdasHoro K3 BeimonHseTcs mno
dbopmyre:

p Xl
ZH.Cl)aKT =Tp = T

ConpoTuBIeHHE MUKPOINPOLIECCOPHBIX YCTPOMCTB TOMYCKAETCS HE YUUTHIBATH.



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 COOJIIOJICHUHN 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 Bpemenun wHacbimeHus TT npu HaIMYMM  OCTaTOYHOM HAMarHWYEHHOCTH 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  ycnoBus @ X Tpo +1 > A X (1 —K,) o03HayaeT, uTO HachIEHHE
MarHUTOIIPOBOJIa OTCYTCTBYET U BpeMs 10 HachimeHust TT paBHO OECKOHEUHOCTH.

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 BTOPUYHOM Harpy3ku TT;
Z5 — ITOJIHOE CONPOTUBIIEHNE BETBU BTOPUYHOTO 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 CONPOTUBIICHUS 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

Homunans . Homunans OKBHBAJICHTHAS daxTuueckoe daxTuueckoe
- bHBIN Makcumai COIIPOTHUBII COIIPOTHUBJIE I[J'II/IHH OCTB.TO‘IHH
HBIN Has HomunansHast o HomunanbHas IIOCTOsSITHHAas1 CC‘IeHI/IC AKTHUBHOC PEAKTUBHOE HapaMeTp HpOBepKa BpeMﬂ
HaumenoBanue Tun Tun BTOpUYIH BHBIU TOK CHHC HHUC TOKOBBIX . s 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 11779 0,14 0 0,4 0,146 2,5 2,5 0,018 0 1 0 1,746 0,00 yemosue yenosne 0,0024
TCH BBITIOJTHSICTCS BBITIOJTHACTCSI
Beon35kB | MT3 | 4MC4 2000 5 10 30 9897 0,62 0 04 0,146 25 25 0,018 0 1 0 9,700 0,00 JCIOBHS yeuoBHe 0,0307
BBITIOJIHSCTCA BBIIIOJIHSACTCA
OI3SkBic | MT3, | yyicq 500 5 10 30 11241 0,19 0 04 0,146 25 25 0,018 0 1| o | 3704 0,00 ycuosie ycnosie 0,0092
BBV Nell 13 BBITIOJTHSIETCS BBITIOJTHSAETCSI
OI3SKkBx | MT3, | 4ycq 400 5 10 30 11331 0,17 0 0.4 0,146 25 25 0,018 0 1| o | 3219 0,00 yenosie yenosne 0,0072
B3V Ne6 13 BBITIOJTHSIETCS BBITIOJTHSAETCSI
O35 KkBx | MT3, | 4ycq 400 5 10 30 11420 0,17 0 0.4 0,146 25 25 0,018 0 1| o | 3104 0,00 yenosie yenosne 0,0072
BBV Nels 13 BBITIOJTHSIETCS BBITIOJTHSAETCSI
O35 KkBx | MT3, | 4ycq 500 5 10 30 11241 0,19 0 0.4 0,146 25 25 0,018 0 1| o | 3794 0,00 yenosie yonosne 0,0002
BOVY Nel6 3 BBITIOJTHSIETCS BBITIOJTHSIETCSI
Tabnuna 4.2 - OpueHTUpOBOUHBIN pacyeT BpemMeHH HachimeHus TT 35 kB mpu tpexdasnom K3 BHe 30HbBI AelicTBUS 3a1IUT 6€3 OCTATOYHOIO HAMAarHUYUBAHUS
Homunan AKTHBHOE PeaktuBHOE
Homunans . Homunans DKBHUBaJICHTHAs dakTHueckoe ®dakTHueckoe OcrtaTouH
o BHBIN Maxkcuman CONPOTHUBII COINPOTUBII Jnuna
HBIN Has Howmunanenas o Homunanbnas TOCTOSIHHAS Ceuenne aKTHBHOE pEaKTHUBHOE ITapametp ast IIpoBepxa Bpewms
HaumeHnoBanue Tun BTOpUYH BbHBIU TOK CHHEC CHHEC TOKOBBIX . HpOBepKa
Tun TT | mepBUYHBI % MOIIIHOCTh npeaensHas o . Harpyska TT BPEMEHH o Ka0ens | CONMPOTUBIIEHHE | CONPOTHBICHHWE | COS® | sing | pexuMa HaMar{ud yCIOBHS HAaCBIIEHHS
TIpUCOCANHECHUS 3aIuT o bIN TOK Tpqu}a3HOF BTOPUYHOU BTOPUYHOU nenen ycioBus 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
Beox 35 kB MT3 | 4MC4 2000 5 10 30 1882 0,62 0 0,4 0,146 2,5 25 0,018 0 1 0 51,010 0,00 MATHHTONPOBOX | yCIOBHC -
HC HACBhIIIAaCTCA BBITIOJIHACTCA
OI35KBx | MT3, | ey 500 5 10 30 537 0,19 0 04 0,146 25 25 0,018 0 1 0 | 79424 0,00 | MarHMTONpOBOX | ycioBHe ;
BOVY Nell 113 HE HACBIIMACTCS | BBITOJHSICTCS
OI3SiB x| MT3, | ey 400 5 10 30 448 0,17 0 04 0,146 25 25 0,018 0 1 0 | 81429 0,00 | MarHMTONpOBOX | ycioBue ;
BOV Ne6 13 HE HACBIIAEeTCSl | BBIMOJIHAETCS
OI35KBx | MT3, | ey 400 5 10 30 358 0,17 0 04 0,146 25 25 0,018 0 1 0 | 101,809 0,00 | MarHMTONpOBOX | ycioBue ;
BDYVY Nel5 13 HE HACBIILAETCS | BBIITOIHACTCS
OI35KB x| MT3, | ey 500 5 10 30 537 0,19 0 04 0,146 25 25 0,018 0 1 0 | 79424 0,00 | MarHMTONpOBOX | ycioBue ;
BDYVY Nel6 13 HE HACBIILAETCS | BBIITOIHACTCS




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

[Tpunoxenue 3

DakTHuecKo
DakTHIECKO
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 - TOKOB COIIPOTHUBJIE OCTaTO‘IHaﬂ
Hue Tun Tun - o npeaecibHa BIM TOK HHUC HHUC Harpyska IIOCTOSAHHAsA ue COIIPOTHUBIJIC . TP yciaoBust yciaoBust HAaCBIIICH HUA 110
TIEPBUYHBIN BTOPUYHBIN MOUITHOCTh 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 11779 0,14 0 0,4 0,146 2,5 2,5 0,018 0 1 0 1,746 0,87 ¥ rpaduueck -0,0024 0,002
TCH BBITIOJTHSACTCSI .
METOJIOM
CIIOBHE ycinoBue
Beox 35 kB MT3 4MC4 2000 5 10 30 9897 0,62 0 0,4 0,146 2,5 25 0,018 0 1 0 9,700 0,87 M BBITIOJIHSIET 0,0008 0,005
BBITIOJIHACTCA ost
Heobxomu
M pacueT
ON35Bic | MT3, |0y 500 5 10 30 11241 0,19 0 04 0,146 25 25 0,018 0 1 0o | 3704 0,87 ycaosue rpapuueck | -0,006 | 0,003
BBV Nell 13 BBITIOJTHACTCSI .
METOJIOM
HeoOxoau
M pacuer
OI35Bic | MT3, |0y 400 5 10 30 11331 0,17 0 04 0,146 25 25 0,018 0 1 0 | 3219 0,87 ycrosue rpauucck | -0,0018 | 0,003
BOVY Ne6 113 BBITIOJTHSIETCSI M
METOJIOM
HeoOxoau
M pacuer
ON35 B | MT3, |4y 0y 400 5 10 30 11420 017 0 04 0,146 25 25 0,018 0 1 0 | 3194 0,87 yenosue rpaduucck | -0,0019 | 0,003
BOYVY Nel5 113 BBITIOJTHSIETCSI .
METOJIOM
HEO0X011
M pacyer
ON3SkBr | MT3, | yp0y 500 5 10 30 11241 0,19 0 04 0,146 25 25 0,018 0 1 0 | 3794 0,87 ycnosue rpaduucck | -0,0016 | 0,003
BBV Nel6 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 dakTuueckoe
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 Harpys3Ku 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.paxt, 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
Beon35kB | MT3 | 4MC4 2000 5 10 30 1882 0,62 0 04 0,146 25 25 0,018 0 1 0 51,010 0,87 YeToBHe YeroBHe 0,0191
BBITIOJTHIACTCA BBITIOJTHIACTCA
O35 kBx | MIS, 1 yyicq 500 5 10 30 537 0,19 0 0.4 0,146 25 25 0,018 0 1 | o | 79424 0,87 yeiioie yeiioie 0,0332
BBV Nell 13 BBITIOJTHSIETCS BBITIOJTHSIETCS
OI3SBx | MIS, | ey 400 5 10 30 448 0,17 0 0.4 0,146 25 25 0,018 0 1 | o | sn420 0,87 yeiosue yeosue 0,0342
BBV Ne6 13 BBITIOJTHSIETCS BBITIOJTHSIETCS
O35 kBx | MIS, 1 yyicq 400 5 10 30 358 0,17 0 0.4 0,146 25 25 0,018 0 1 | o | 101,89 0,87 yeosue yeosue 0,0454
BOVY Nel5 13 BBITIOJTHSIETCS BBITIOJTHSIETCS
O3S kB i | MI3, 1 4vcq 500 5 10 30 537 0,19 0 04 0,146 25 25 0,018 0 1 | 0 | 79424 0,87 yenosie yenosite 0,0332
BOVY Nel6 13 BBITIOJTHSIETCS BBITIOJTHSIETCS




[Tpunoxenue 3

BriBox:

1.

[Ipu KOPOTKOM 3aMBIKaHUH B 30HE JICUCTBHS 3alTUT IIPH OTCYTCTBUU OCTATOYHOW HAMAarHMYEHHOCTH BPEMs HACHIIICHUS TPaHCPOPMATOPOB TOKA CYIIIECTBEHHO MEHBIIIE BPEMEHH 3aMepa Toka TepmuHaiamu P3A (10-
20 mc) 3a ucknmrouenueM TT, yctaHOBIEHHOTO B siueiike BBojia 35 kB. B maHHBIX pekuMax HACHIIIIEHUE HE BIUAET Ha pab0TOCTIOCOOHOCTh TepMHuHAIIOB P3A, Tak kak mpu Hackimenuu TT OyaeT nepenaBarh
MaKCHMaJbHO BO3MOXKHYIO BeTuunHY Toka K3, KoTopast cyliecTBeHHO BBIIIE YCTAaBOK CpabaThIBaHUS U yCTaBKa cpadaTbiBaHuUs 10 BpeMeHH /{3 cyliecTBeHHO O0JIbllie BpEMEHHU 3aTyXaHUs allepHoIMuecKoi
COCTAaBJISIOLICH

[Tpu KOPOTKOM 3aMBIKaHWUW BHE 30HBI ACHCTBHS 3aIIUT PU OTCYTCTBHH OCTATOYHONW HAMAarHWYEHHOCTH TPAaHC(HOPMATOPHI TOKA HE HACHIIIAIOTCS.

[Tpu KOPOTKOM 3aMBIKaHWUU B 30HE JICHCTBUS 3alIUT MPH HATMYUNA OCTATOYHON HAMAarHMYEHHOCTH BPEMS HACHIIICHUS TPAaHC(HOPMATOPOB TOKA CYIIECTBEHHO MEHBIIIE BpeMEHHU 3aMepa Toka Tepmunaiamu P3A (10-20
Mc). B TaHHBIX peKuMax HACBIIEHUE HE BIUSET Ha paboTocmocoOHOCTh TepMuHanoB P3A, Tak kak npu Hackimenun TT OyneT mepeaaBath MaKCHMalbHO BO3MOXHYIO Beu4nHY Toka K3, KoTOpas cyliecTBeHHO
BBIIIIE YCTaBOK cpabaThIBaHUS U YCTaBKa cpadaThiBaHUA 10 BpeMeHH /{3 cyliecTBeHHO O0bllie BpeMEHH 3aTyXaHUs alepuogNuecKoi cocTaBistonen

[Ipu KOpOTKOM 3aMBbIKaHWUU BHE 30HBI ACHCTBUS 3alIUT MPU HAIUYUU OCTATOYHOW HAMAarHMYEHHOCTH BpeMsl HachIIeHUs TpaHCc(HOpMaTOpoB TOKa OoJIblIe BpeMeHH 3amMepa Toka TepmuHanamu P3A (10-20 mc).

Tak kak B KPYD 35 kB N3nyunoit BOC orcyrcTBYyIOT 3amuThl, padoTaroniue mo auddepeHuaibHOMy MPUHIUITY U OBICTPOICHCTBYIOMINE TUCTAHITMOHHBIC 3aIIUThI, TO IPUMEHEHHE BRIOPAaHHBIX TpaHC(HOPMATOPOB
TOKa JOMYCTHUMO.
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