M VIHCTUTYT 3HepreTuKM,
MHhopMaLMOHHBIX TeXHOMOrMK
W YNpaBnsaloLWwmnx cucTem

PejienHad 3a1IIMTA 1 AaBTOMATHKA CUCTEM
IIEKTPOCHAOKEHM S

Jlekusa Ne

3amutsl BJI 35 - 110 kB. O01mue Bonpocobl

Cocrasuit: Ky3nenos /. b.
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I[J'ISI 3alIUThI TYIINKOBBLIX KaOeJIbHBIX WIIH BO3YIIHBIX auHuM 35 kB ¢ OJHOCTOPOHHHUM IMUTAHUCM JOCTATOYHO
MaKCHUMaJIbHO-TOKOBOM 3allUThI NJIN TOKOBOM OTCEUKHM. HO, CCJIM O3TH JIMHUH ITOAKIIFOYCHBI I10CJIICAOBATCIIBHO
APYT 3a APYIromM Uik COCAUHAIOT MCIKIY c000¥ HEeCKOJIbKO NCTOYHHKOB IIMTaHUsA, HCBO3MOXXHO BBIIIOJIHUTH TaKHUC

3alllUThI CCJICKTUBHBIMM.
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Jma 3amut Ha IIC "A"

epwery Tipesioe
Cryness. " Yenomee erbopa Pacyar Pacamnos snaveNe i
IeafTO} Overpoie o7 vacassansHor 102 K3 e e, A o8 1550
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E Orcapoii o Kascwsanshono T K3 e croposss HH mpweeessoro ka cropony BH, e B b v )]
= 18 12
Crpepereki Ko LHEHTE SECTaMEEHOTH TO Ko aTO)
YBCTRNTENbEOCT: TO YPBNETROMNTaNLIAA
Yoraema epewerst cpalicpanm 10, o, ¢ L}
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15
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é:' Versees epesesy cpafenears T6 , e, ¢ {Evinpen 20c
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-~ YoTagia pane MyCka SAMT N0 HANDANBHIAD, B Uep=04*Unon L]

BJI-35 co ctopons! IIC "A"B03M0OKHO 3aUTUTE MT3 ¢ yCKOM I10
HaIIPSKEHNKD H TOKOBOII OTCEYKOM ¢ BBLIEPKKOI BpeMeHH 0,1 ¢,
IIO3BOJIAIONIEN OTCTpOoUThCS OT bTH
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INPUMEPBI BBITIOJTHEHUA

IaHe b 3a1IMTHI U ABTOMATUKH JJUHUI HanpsikeHueM 35 kB tuna 113
1651-91

ITanenn IMpcaHasHauCHa JIsd 3alllUThI IBYX JIMHUHA SJICKTpoInepcaavuun

HanpsikeHueM 35 kB npu MHOTO(]a3HbIX KOPOTKUX 3aMbIKAHMSIX.

[Tanens mpeacTaBiIgeT cOO0M: TPEXCTYIEHYATYIO TOKOBYIO 3aIlIUTY TIPU
MHOTO(]a3HBIX KOPOTKUX 3aMbIKAaHUAX, UMEIOIIYI0 TOKOBYIO OTCEUKY 0€3
BBIZICPIKKH BPEMEHHU, MOKOBYI0 OMCEYKY C 8blOEPIHCKOU BPEMEHU U
MAKCUMATBHYIO MOKOBYIO 3aUUmy ¢ KOMOUHUPOBAHHBIM NYCKOM HO

HANPAANCEHUIO.

[laHenb BBITOTHEHA € YCTPOUCTBOM ABYKpaTHOTO AlIB M n0ipKHA NpUMEHSTHCA

pIRI | HHHHﬁ, MOJAKIHOYACMbIX K HIMHAM ITOACTAHIIMHN YCPEC3 OJHWH BBIKJIIOYATCIIb.

13



" /y R e —— rr . dyukuuu ycrpoucrsa Cupuyc-2-MJI
wﬁ'ﬁﬁ . 3 e c TP /

DyYHKIMA 3aUTHI, BBITIOJHSAEMBIE YCTPOUCTBOM:

mpexcmynen4amas MaKkCUMAibHas MOKO8As
sawuma (MT3) om medxncoyghaznvix nogpesicoenutl
C KOHmMpolem O08YX Ul mpex @OAa3HbIX MOKO8
(mobas  cmynenb Modicem  Oblmb  GLINOJHEHA
HANpaenieHHou, a MmakKdce  Modcem  UMemvp

KOMOUHUPOBAHHBIU NYCK NO HANPINCEHUIO);

aBTOMATHUUYCCKUH BBOJ YCKOpPCHUA JIFOOBIX

ctyneiet MT3 npu  g1000M  BKIFOYEHUH

BBIKJIIOUATEIIS,

3amuTa ot o0phiBa (a3l nuTaroriero duaepa (30D);
3ammTa OT 0JHO(a3HBIX 3aMblkaHuM Ha 3emitio (O33) o cymMMe BBICIITUX TAPMOHUK;

jalura oOT OI[HO(I)&BHBIX 3aMBIKaHUM Ha 3€MJIIO TI0 TOKY OCHOBHOM YaCTOTHI (MO)I(GT OBITH BBINOJI- HEHA

HaIpaBJICHHON);
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3alMTa CAHXPOHHBIX JIBUTATEIIEN OT aCHHXPOHHOIO X0Aa B cryneHn MT3-2;
3al[MTa MUHUMaJIbHOTO HanpspokeHus (3MH);
3alnuTa OT noBbilieHus: HanpsbkeHus (311H);

BbIJIaya curHaia mycka M T3 i opraHu3anuu JIOTH4eCKOW 3alUThI IIUH.

cDyHKI_II/II/I dABTOMATHKHU, BBIIIOJIHACMBIC YCTPOﬁCTBOMI
oncpanuv OTKIIFOYCHUS U BKIITOYCHHA BBIKJIIOYATCIIA 110 BHCIIHHUM KOMaHIaM C SaLHHTOﬁ OT MHOT'OKpPATHBbIX
BKJIFOUCHUM BBIKJTIOYATCJIA;— BO3MOKHOCTDb IIOAKJIHOYCHHWA BHCIIHUX 3alllUT, HAIIPpHUMCEDP, ,Z[YFOBOﬁ, nin OT

oHO(a3HBIX 3aMbIKAaHUHN Ha 3€MITIO;
dopmupoBanue curaaga YPOB mpu oTkazax cBoero BBIKITIOUYATEIIS,;
00HO- unu osykpamuoe AlIB;

ucrnojiHenue BHenrHux curaaiioB AUP u HAIIB.
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ALATA M ADTORATHED
npAcoeaures-Wn 6 - 35 kB

@.‘.‘ [} ] [T ETST

it Bt §

wlelalsl 6 [lelslz)

Hkadbi 3amuTsl 1 AYB gaunuii 6-35 kB (mias 3-x JuHuMi)

HI9PA-MJI-2001, HIDPA-MJI-3001

HcnoonueHue:

JIBYCTOPOHHEE 00CITy>KUBaHUE

YCTaHOBKA B ITIOMCIICHUN

HaroJIbHasl YCTAHOBKA
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IIpumep BJI-335 ¢ AByMA HCTOYHHKAMHU ITUTAHIA OOJIBIION MPOTIKEHHOCTH

ACH5 12 &m

35 kB _____"l
i (V|

{ 5 u 6omsme TIC
] ACH5 **mu i 35/6 xB
I0CTATO4HO OOJBIIAs

npotsokerHoCTh caMoi BJI (50 u Gonee km)

35xB
nc.A

@_I—E\[ ACH5 174xu
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[Ipumep BJI-35 ¢ AByMS HCTOYHHNKAMH IIMTAaHIA OOJIBIIION IPOTIAKECHHOCTH

AC95 12mm
S— 5 u 6onsme IIC
35xB | 35/6 kB
me.J[ g | Pa3IHYHON MOIIHOCTH
__ﬁ ACO5 ** gy _______ll

ToKH K3 B peMOHTHOM pexuMe

COH3MCPHMAI C MAKCHMaAIIbHBIM paﬁoth
TOKOM B JINHHH

AC-95 13 kM

35xB
nc.A

@_|_B AC95 1741

© S, A0S

- HEBO3MOXHOCTb 00€CTIETUTh TyBTCBATENBHOCTD
¥ CENIEKTHBHOCTb POCTHIX TOKOBEIX 3aIIUT
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IIpumenenne 3-crynenyaroil /I3

35kB ____'}
me.]l : 5 u 6omsme TIC
ACY e 35/6 kB

3= cryness ]13

19



nc.b

3-1 crymens [I3

e e e

21 cTynens J13
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— -1 cTymeHs 3

3-ut CT}"U'&HB HB

Pacyer [13.1 b

Mommos conpomuenerine, ZT1-1 = y(RII-12XTH12)

Yron Haknona i xapaiTepuerik cpalianisatm, §1 = arcly (XTHIRILY)

Mepeas cTyneHb BeOMPAETCA N0 YCroBI0 OTCTPOMIN 0T K3 Ha IWMHAX NPOTHBONGNCKHOI NOZCTAHLMIC
ZC3.<0.85+2H

Onipoepensen SKTHEHYIO 4 PEAKTHEHYIO COCTAAMAIOLLYIO YCTaBKC

Xer=Ze'sin$l)
ReasZlc.s'cos(p1)

Pacyer 13,2 b

Bropas crynetb BLiGHpaETCA N0 YCN0BMI0 CTCTROM OT K3 32 TRSHCGIOPMATOPOM B KDHLIE NTWHIME
e I'C3 <085 2T +Zrplikrm)

ZT-4.1 = {{RT-1.42XT-1.19 - Mormioe conpoTienerwe Tparcpopwaropa T1.1
Kr.mp=7- KoathdmumenT ToropacnpeneneHin
Onpoesiense BKTHEHYIO H PESKTHEHYK) COCTABMAMOLIYIO YCTaBIE
XeanZ"ea'sin(1)
Rie=T'c.s'cos(di)
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Yeragxa cpabarbisaHuA Toered crynenm 13 BuiGipasTCA N0 YENosMI0 OTCTPOIM 0T MAKCHMANEHONS TOKA HArPYSM

Z2°C.3, S Una.aucrn 43 * kin*keInarp* COS{gaey » pwarp))
me:

UMH.3KETN - MHHUMENEHOE SKCANYETALMORKOR Hanpsmenie, Ukix.aecnn = 0,5*Unow
i = 1.2 - soapuumenT HepeRHocTH;

k8 = 1,1 - noadpmpes Bosepaa;

.4 = 65-80" = yron MEKCHMATILHOH YyBCTEWTENLHOCTH PEre CONPOTMENEHIL,
arp - yron conpoTMeneA, ofiycroane el Harpyaioi. duem = ARCCOS(PIQ)
arpysin = (P+ Prunan (¥ * Usiow * COS (gsarp))

(Onpoejetaes aKTWEHYIO  PEaKTWEHYIO COCTARNAIOLLLI0 YCTaBKK
X"t.5=Z"c.2"shn{ pwarp)
R"c.Z"c.2"cos{warp)
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I(3)F=3,6 kKA

OnpegeneHHe YYBCTEMTENEHOCTH,
HyscranensHocTs Tpersel crynet [13 nposepaerc npw K3 8 kokye cuencio mis, (K™ > 1,5)
K"ymZ"c.a. | (204 # Z1-2eron)
Monkoe conporwenesiee, ZIH = y(RIHXI1-12)
Monoe conporwenesie, 2112 = {(RIH24XI1LE)
krowmlafica.ne



PEAJIM3ALIUA

CUPNYC-/13-35 - MUKpONIIPOLIECCOPHOE YCTPOMCTBO

AUCTAHIIHOHHOM 3a1MTHI 11 JuHui 35 kB

DYHKUUM 321U ThI, BHINOJHAECMbIE YCTPOUCTBOM

CUPUYC-/13-35:

JIByxcTyrnenuarast quctaniuumonHas 3ammra (J3-1 u 13-

2) oT MeXay(pa3HbIX KOPOTKUX 3aMbIKAaHUN U IBOMHBIX
3aMbIKAHUM HA 3€MJII0 C HE3aBUCUMOU BBIJIEPKKOU

BPEMEHHU.

TpeThs cTyneHb qucTaHIIMOHHOM 3auThl ([[3-3) oT MexTy(da3HbIX KOPOTKUX 3aMbIKAHHI C HE3aBUCUMOM

BBIJIEP’)KKOW BPEMEHU.

ToxoBas orceuka (TO), ocHoBaHa Ha KOHTPOJIE (a3HBIX TOKOB. TO MOXET OBITh BHITIOJHEHA C KOHTPOJIEM TOKa

nByx ¢a3 (A u C) uiu koHTposeMm Toka Tpex ¢as (A, B u C).
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MakcumanbHas TokoBas 3amura (MT3), ocHOBaHa Ha KOHTPOJI€ (ha3HBIX TOKOB.

HecenexTuBHass MTHOBEHHAsI OTCEYKA IO TOKY HYJIEBOM MOCJIEA0BATEIBHOCTH, UCIIOJIb3yeMasl B CiIy4dasix, KOrjaa
PEIIEHO TI0 YCIOBHUAM 3JICKTPOOE30IMaCHOCTH OTKIIFOYATh 00€ MmoBpekaeHHbIC THHUN B 100% MBOMHBIX

3aMbIKAHUH Ha 3EMIIIO.

3ammTa oT 0OpbiBa a3 (30D) win nepekoca Harpy3KHu MO0 COOTHOIICHUIO TOKOB 00OpaTHOM U MPSMOM

HOCJ'ICI[OB&TGJ'IBHOCTGI‘/JI, C HE3aBHUCUMOM BBII[Gp)KKOfI BPCMCHHU C I[GﬁCTBHGM Ha CUTHAJI UJIX Ha OTKJIFOYCHUCE.

CurHanuzanus 3aMbIKaHUH Ha 3€MJIFO HA OCHOBE KOHTPOJIs HanpsikeHust 3UQ, KOTopoe u3MepseTcs: ¢ HOMOIIBIO

aHaJIOTOBOI0 BXOJa, JIMOO PACCUMTHIBAETCS HA OCHOBE (Da3HBIX HAMPSHKEHUH.

[IpenycmoTpeHn aBToMaTHYECKUM BBOJ yCKOpeHus 2-i unu 3-it cryneneit /13, a takke MT3 npu nro6om

BKJIIOYCHHNH BBIKJIFOYATCIIA.

[IpenycmMoTpeHO onepaTuBHOE yCKOpeHue 2-il unu 3-u cryneneit /13, a takxe MT3 npu Hanmmuuum curaana Ha

COOTBCTCTBYIOIICM NUCKPETHOM BXOIC.

JKCIIyaTAllMOHHBIE BO3MOKHOCTH ycTpoucTBa Cupnyc-/13-35:

BBINIOJIHEHUE (DYHKIIMH 3alUT, aBTOMATHKHU U yIpaBieHus, onpeneseHusix [1YD u I1TI;

24



3aJIaHke BHYTPEeHHEH KOoH(HUrypaluu (BBOJI/BBIBOJ 3aIIUT M aBTOMATHUKH, 3aJJaHe HAIPABJICHHOCTH CTYIICHEH
3aIIUT U T.[.);

BBO/JI M XpaHCHHUE YCTABOK 3AIlIUT U aBTOMATHKH;

KOHTPOJIb ¥l MHIMKAIIMIO TTOJIOXKEHHUS BBIKIIOUATENIS, a TAK)Ke KOHTPOJIb UCIIPABHOCTH €0 IeTel yIPaBICHUS,
KOHTPOJIb ¥ HHIMKAIIMIO HEUCIIPABHOCTEH BO BTOPHYHBIX 1ensax TH;

oTpeicICHUE BHUIa M MECTa MOBPEKIACHNUS,

nepeaavy rmapaMeTpoB aBapHH, BBOJ M H3MCHCHHUE YCTABOK 110 JIMHUU CBSI3H;

HETIPEPBIBHBIN OMEPATUBHBIN KOHTPOJIb PA0OOTOCTIOCOOHOCTH (CaMOJUAarHOCTUKY) B TeUe- HUE BCETO BPEMEHHU
paboTHI;

OJIOKHPOBKY BCEX BBIXOJOB IIPH HEUCIIPABHOCTH YCTPOMCTBA ISl HCKITFOUCHHMS JIOXKHBIX CpaOaThIBAHHMM;,
BO3MOJKHOCTD ITOJIKIIFOUCHHMS 110 HersaM Toka K TT ¢ HOMHUHaIbHBIM BTOPHUYHBIM TOKOM 1 A 1 5 A (HOMHHaIBHBIH
TOK 3aBUCHUT OT TUIIOUCTIOJTHEHUS U YKa3bIBACTCS TIPH 3aKa3e yCTPOMCTBA);

MOJIYYCHHE TUCKPETHBIX CUTHAJIOB YIIPABJICHUS U OJIOKMPOBOK, BbIIa4y KOMaH]I yIIpaBjie- HUs, aBApUMHOU U
PEAYNPEIUTEILHON CUTHATN3AIINH;

rajgbBaHUYICCKYIO PA3BA3KY BCEX BXOJO0B M BBIXOJO0B, BKJIIOUAs TUTAHKE, IS 00CCTICYCHUS BHICOKOU

IIOMEXO03alIMIIICHHOCTH,
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BBICOKOC COIMPOTHUBJICHUC U ITPOYHOCTD U30JIIIUHU BXOJO0B U BBIXOA0OB OTHOCUTCIIBHO KOP- ITyCa U MCIKIAY coOoi

JJIs1 IIOBBIIIICHU A YCTOﬁqHBOCTH YCTpOfICTBa K INICPpCHAIIPAKCHUAM, BOSHUKAIOIIWUM BO BTOPUYHBIX HCIIAX

MPUCOETUHEHUS.
X A iX A
4 |
an.t Zn / .
Fl s |
____ —1--..'5_ — = -——-_—-'-""-f"l--g:———-—--——-— —
X f’: X 21 ] ___{__86
.f'l | .-'; : }
rr.-' I lll.." :
Lo g
+ QrH / P rH
N | 25
y | rooN Omm
; \ | SN ] \
0,2 Rb-p| |’ | 0.2 Rra| |/ \ | 9 o R
7 Rdb-3
02X 02X
a) s)

Pucynok 1.1 — a) Xapakrepucrtura cpabarsianusi MO conpoTueiacHHA nepBoii B BTOpo# cTyneHel /I3 npu
MEIKLY (pasHBIX 3aMBIKAHHAX; 0) XapakTepHeTHKA cpadateiBanns HO conpotuBicHHs epBoil H BTOpoH cTyvneHeH 13
MPH ABOMHEIX 3aMBIKAHHAX HA 3eMIII0
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(POTC TPOUKH
i -
X / R
Bbipe3 Ang
OTCTPOWKK OT
Harpyaku

ROTCTF‘

Pucynok 1.2 — Xapakrepuctuka cpadarsiBanus MO
COIIPOTHUBIIEHUS TPEThEH cTyIIeHH J[3
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J8ULATE U SETOMATHEA BMN-35 KB
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IlIkadbl IMCTAHMUOHHBIX 3aIHUT U AYB jiuHui 6 -

35 kB
IIDPA-13-2001, IIDPA-13-4001

HUcnonuenue:

JBYCTOPOHHEE 00CTy)KUBaHUE
YCTaHOBKA B TIOMEIIICHUHT

HallOoJIbHAaA YCTaHOBKaA
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OcHoBHBIC TPpeOOBaHMs, IpeaAbsBAsieMble K ycTpoicTBaM P3 B ceTsax 110 kB.

1. YyBcTtBUTENnbHOCTE. B ceTsix 110-220 kB obecnieuenne He00X01MMOI YyBCTBUTENBHOCTH YCTPOUCTB P3

nocTuraercs 0ojee CIokKHO, YeM B CeTsX 6-35 kB, B CBsA3M €O CIEAYIONIUM:

Cetu 110-220 kB paboTarot ¢ 3a3eMIE€HHON HEUTpaibIO, MOITOMY JOJKHA OBITH 0OOecTieueHa
YyBCTBUTEIBLHOCTh YCTPOUCTB P3 He Tonbko Kk MexaydasubiM K3 (TpexdazubiM 1 1ByX(ha3zHbIM), HO TaKKe
u k K3 Ha 3eMi1t0: oqHOGa3HBIM U JBYX(Da3HBIM.

Cemu 110-220 kB umerom cnoxcHyro MHO2OKOHMYPHYIO KOHPUSYPAYUIO CO MHOUMU UCTOYHUKAMU
numanusi. B maxux cemsax uwyecmseumenvnocme ycmpotuicme P3 obecneuusaemces ¢ mpyoom, maxk Kax

603MOIHCHbBL cumyayuu, K020 MAKCUMANbHbIE MOKU Hacpy3Ku BJI npeesovlinarom MUHUMAIIbHbLIE MOKU K3.

2. beictpoaeiictBue. TpeboBanus k ObicTpoaeiicTBUi0 yeTpoicTB P3 B ceTsix 110-220 kB BrIlIe, yeMm B

ceTax 6-35 kB, Tak kak:

Oo6opynoBanue 110-220 kB qocTtaTouHo g0oporoe, Mo3TOMy JjIsl yMEHbIIIEHUS] 00BheMa MOBPEKICHUN
KeJaTeIbHO OBICTPOE OTKIIIOUEHHUE TTOBPEKACHUIA.

HmurenbHoe cymectBoBanne K3 B cetn 110-220 kB MoXkeT npuBEeCTH K HAPYLIEHUIO YCTOMYHUBOCTH

paboOTHI ANEKTPOCTAHIIMN U KPYITHBIX CHHXPOHHBIX D]l moTpeduTene.

[Toaromy noBpexaenusie BJI 110-220 kB oTkmrouarores ycrporictBamu P3, kak mmpaBuiio, ¢ BpEMEHEM, HE

MMPCBLIIIAIOIINUM OI[HOI\(’I CCKYHBbI.
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3.Hagexunocts. TpeboBanus k HagexHocTu yctpoictB P3 B cetsix 110-220 kB Oonee cepbe3Hbie, ueM B

ceTsax 6-35 kB, Tak kak otkaz P3 npu K3 moxeT npuBecTH K 00JIBIINM MOBPEXKACHUSIM 000pyA0BaHUS U K
MOTAIICHHUIO TTOTPEOUTEINEH 11eJI0r0 paiioHa Ha JIUTENbHBIN cpok. [TosTomy, B ceTsix 110-220 kB kpome
JaJbHErO PEe3epPBUPOBAHUS 3AIIUT, KOTOPOE MO BO3MOXKHOCTH JIOHKHO OBITH 00€CTICeYeHO, MPUMEHSIETCS
TaK>K€ U OJIMKHEE Pe3epBUPOBAHME 3AIIUT, TO €cTh, Ha BJI 110-220 kB, B 3aBUCHUMOCTH OT BaKHOCTH
nanHoi BJI u ee Mecta B aHeprocucteMe, MOKET OBbITh YCTAHOBJICHA HE OJ[HA 3aIllMTa, a ABE MOJTHOIICHHBIC
3alUTHI: OCHOBHASA U pe3epBHasd. To ectb, HeoTBeTCTBEHHBIE BJI 110-220 xB, Hanpumep, TynuKoBbIE
MOTYT UMETh TOJIBKO OJHY 3alUTy OT BceX BUAOB K3, a orBeTcTBeHHBIE BJI (cicTeMO0Opasyromnme) MoryT

MMETh WJIA OJIHY 3aIUTY WJIN IBE: OCHOBHYIO M PE3EPBHYIO.

4.CenektuBHOCTB. Tak kak quHuu 110-220 kB 00pa3yroT 10CTaTOYHO CIO0KHYK0 MHOTOKOHTYPHYIO CETh CO

MHOI'MMH UCTOYHHKAMU ITUTaHUs, TO CCIICKTUBHOCTD 3alllUT B TaKOl CEeTH 00eCIIeYnBaeTCs HE TaK IMpoOCTO.

BoiBoawbl. Bee Brilieykasannubie TpeOoBaHus K yctpoiicTBaMm P3 B cetsix 110-220 kB npuBoasT
yCIoXHEHUI0 3amuT. [ToaTomy B cetsix 110-220 kB npumeHstoTcst ropaszio 0osee ClI0KHbIE 3alUThI, YEM B

ceTax 6-35 kB.

30



BapuanTel BbinoJiHeHHs1 Ha00opoB 3amuT BJI 110-220 kB.

1. Camblii mpocToi HAOOP 3alIUT IPUMEHSIETCS HAa TyNUMKOBbIX BJI: NByXcTyneH4yaTas TOKOBas 3allUTa OT
mexaydazaeix K3 (MT3 u MOTO) u tpexcrynenuartas 33. [Ipu 5ToM OTCyTCTBYET OJIMIKHEE pe3epBUPOBAHUE
3anuT BJI 1 Bo3moxkeH ciryyait, koraa npu K3 na TynukoBout BJI u otkasze ee 3amutel racurcs nenas CLLI
kpynHoit cuctemHoit 11C npu padote nanpHero pe3epBUpoBaHus 3aUT. TO €CTh, 1aKe€ Ha TPOCTHIX TYMHKOBBIX
BJI, orxonsuux ot muH kpynHbiX [1C u 9C kenaTeabHO ObLI0 Obl TPUMEHSTh OCHOBHBIE U PE3EPBHBIC 3ALTUTHI

7T TTOBBITIIeHHs Hasie)kHOCTH padoThl I1C nan OC, HO Takas MpakTUKA HE MPUHSTA.

2. CambIit HpOCTOﬁ BapHUaHT IJIA CI/ICTCMOO6p33y10HII/IX BJI c ABYXCTOPOHHUM ITUTAHUCM: TPCXCTYIICHYATAA

13, yetbipexcrynenyatad 33 u MOTO. J[3 u 33 obecnieunBarot 3amuty BJI oT Bcex BunoB K3 u nanpHee

PE3CPBHUPOBAHUC 3aIIIUT. M®TO IMPUMCHACTCS KaK JOIIOJHUTCIIbHAA 3alllUTa BBUAY €€ IIPOCTOTHI, ICHICBU3HLI,

BBICOKOH HaJACKHOCTH U 6BICTpOI[CﬁCTBH$I.

CepwuitHo BblTycKaroTcs Tunoselie ycrpoiictsa P3 BJI 110-220 kB, coaepxamue tpexcrynenyaryro /13,

yeTbipexcrynendaryr 33 u MOTO:

- BIIeKTpoMexaHnueckas nanens tuna I113-1636, BeimyckaeTcss YeOOKCapCKUM 3JIEKTPOANIapaTHbIM 3aBOIOM

(U2A3) ¢ 1967 rona.
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KOMIUIEKT — yIpoIeHHbIe AByxcTyrneHuarsie J[3 u 33. Kaxaplii KOMIUIEKT 00ecrieurnBaeT
samuty BJI ot Bcex BumoB K3. IIpu 3TOM pe3epBHBIN KOMIUIEKT 00eCIieunBaeT OJIMKHEES

PE3CPBUPOBAHHUC 3aIIIUT, OCHOBHOM KOMIIJIEKT - JJaJbHEE PE3CPBHUPOBAHHC.

- Mukpomnpoueccopusie mkadsl cepun 132607, Beimyckarorcs HITI Jkpa ¢ 1990-x romos.
Muxkpornponeccopssie mkadsl cepun HIIPA-JIB-2001, seimyckatorcs HII® Paguyc ¢ 1990-

X TOJIOB.
Henocrarku Takoro Habopa 3aIur:

- OTCYTCTBUE OJMKHETO PEe3epPBUPOBAHUS.
- otkroueHne K3 B koH1e 3amumaemon BJI ¢ BpeMeHneM BTOPBIX Uin

TPETBUX CTYIICHEW 3aILNT.

3. bonee cioxHbIM BapuaHT 3amut 11t BJI ¢ iByxcTOpoHHUM

nuTtaHueM - npuMmeHenue mkada 3amut tuna [HIJI-2802 (BeimyckaeTcs

UDA3 ¢ 1986 rona). lllkad coaepkuT Ba KOMILJICKTA 3allIUT: OCHOBHOW U
pe3epBHBINA. OCHOBHOM KOMILJIEKT 3aIllUT BKIIFOYAET B ceOs

Tpexcrynenyaryto /3, yereipexcrynenuaryio 33 u MOTO. Pe3epBHbiit

HenocrtaTku Takoro Habopa 3amiurT:
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a) He coBcem moHoOLIEHHOE OJIM)KHEE pe3epBUPOBAHUE, TaK KAK OCHOBHOM U pe3epBHBIN KOMILICKTHI

3allluT:

- IMEIOT 00IIHEe YCTPOICTBA (HAIpUMeEp, YCTPOUCTBO OJIOKUPOBKH J[3 mpu KauaHUsX), OTKA3 KOTOPBIX MOXKET
IIPUBECTU K OJTHOBPEMEHHOMY OTKa3y MU OCHOBHOT'O M PE€3E€PBHOTIO KOMIUIEKTA.
- BBITIOJTHEHBI HA OJTHOM MPHUHIIUIIE, YTO 03HAYAET BO3MOKHOCTh OJJHOBPEMEHHOI'0 OTKa3a UX 00OUX IO OJTHOM U

TOM XKE MNPpUYHUHE. - HAXO0OATCSA B OJHOM H_IKa(l)y, 49TO 03HA4YACT BOSMOKXHOCTH UX OAHOBPCMCHHOT'O ITIOBPCIKIACHU .

0) Otximrouenue K3 B konie 3ammuiiaemoit BJI ¢ BpemeHeM BTOPBIX WM TPEThUX CTyTEHEH.

ITaHesu TUCTAHIUOHHON M TOKOBOM 3amUT JUHUHM HanpsikeHueM 110-220 kB tumos 113 1636-67/1, 3113

1636-67/2

[Tanenu wim mkadgel TpeaHa3HAYEHBI I 3alUThI JIMHUHN dJIeKTporiepenaun Hanpsikenrem 110-220 kV.

3aHlI/ITBI, YCTAHOBJICHHBIC HA ITAHCJIN UJIN B mKa(by, pa3aCIICHbI HA IBA HC3aBUCHUMBIX KOMIIJICKCA:

+ TIEPBBIA KOMILJIEKC COCTOUT M3 ABYXCTYNEHYATOM (IepBasi U BTOpPasi CTYNEHU) TUCTAHIMOHHOM 3alIUTHI MIPU
MHOTO(a3HBIX 3aMbIKAHUAX U YETBEPTOM CTYNEHU TOKOBOM HAIPABJICHHOMW 3aIlIUTHI HYJIEBOMN

MMOCJICAOBATCIIBHOCTH IIPU 3aMBbIKAHHUAX HAa 3CMJIIO,
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« BTOPOM KOMIIJIEKC COCTOUT U3 OJIHOCTYIIEHYATOH (TpeThei

CTYIICHH ) JUCTAaHIIMOHHOMW 3aIIUThI, TOKOBOW OTCEUKH MPHU
MHOT0()a3HBIX 3aMBIKAaHHSAX M TPEXCTyIeHYaTOn (TIepBas,

BTOpas U TPEThSI CTYIIEHU) TOKOBOW HAIPaBIECHHOU

3alllNThI HYHCBOﬁ MMOCJICAOBATCIIbHOCTH IIPU 3aMbIKAHHUAX

Ha 3eMJITIO.
[Tanenb unu mkag MOTYT OBITh UCIIOJIH30BAHBI:

« B KaueCTBE €UHOMU, T.€. OCHOBHOM U PE3EPBHOM 3aIIUTHI

LL JINHUM;

HE

ik « B Ka4€CTBE PE3EPBHOW 3AIIUTHI JIUHUM, TP HATUIUU

m o o

B4 OTAEIBPHOW OCHOBHOM; MPH 3TOM JUCTAHIMOHHAS 3aIIUTa

MNEPBOro KOMIUICKCA JOJIZKHA BBIIIOJTHATHCA C ITYCKOM OT

peJie CONPOTUBIICHUS TPETHEN CTYIICHU;

I
-
=]

e JJIA BBIIIOJIHCHUA HaHpaBHeHHOﬁ 3alllUTHI C

1|

BBICOKOYACTOTHOM OJIOKUPOBKOMA.
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-
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e

1]
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OOmmit Buj, rabapuTHBIE M YCTAaHOBOYHBIC pa3Mepbl

(6e3 nmpenenbHBIX OTKJIOHEHWHW - MAaKCHUMAaJbHBIC)
ITaHEIN THUIIA OI131636-67:
1 - npomexyrounoe  pene  tuma  PII252;
2, 39 - peie TOKa TUIIA PT40/P;
3 - npomexyTtouHoe pene tuna PII225; 4 - pene Toka
cepuu PT40;
5 - pene wmomuoctu Ttuna  PBMI177(178);

6 - Onok-pene tuma KPB125(126); 7 - Tabnuuka;
8, 12-15, 17, 22, 24, 25, 27-30 - HakjIajgku;
9, 10, 32-34 - yxazarenpHble penie cepun PY2I;
11 - O5oK-pee THUIIA J32;
16, 26 - wucneiTarensHele OJloku THna b4,

18, 19, 21, 23 - wucnelTateabHbie OIOKM THna BU6;
20 - mepexmouarens tuna [IMO®90-111111/11 J142;

31 - KOMILJIEKT 3aIUThI THIIA K310;
35 - apMmarypa CBETOCUTHAJILHOM JIAMITBI;
36 - OJ0K-perne TUTIA KPC1;
37 - KOMILJIEKT 3aIUTHI THIIA K39;
38 - npomexyrouHoe pene tuna  PII258;

40 - npomexyTouHoe pene tumna PI123



Cupnyc-3-JIB-03(02) ycTpoiicTBO MHKPONPOLECCOPHOI

3al0MThl BO3AYIIHBIX U Ka0eabHbIX JuHui 110-220 kB B

ceTsx ¢ 3¢ PeKTUBHO3a3eMICHHON HEHTPAJIbIO

DYyHKIMU 32AIIUTHI, BHINOJHAEMbIe YCTPocTBOM CHpHyc-

3-JIB-03(02)

sssas 28 ssssssssessssw’

YeTreipexcTyneH4aTas JUCTAHIIMOHHAA 3almra oT

Mexaydazapix K3 ¢ He3aBHCMMOW BhIIEPKKOW BpeMenu (/13-

I ©D, J13-2, 1A3-3 u [A3-4). U3meputenbHbie opranbl (M1O)
COIIPOTUBJIEHUS CTyleHen JI3 B KOMIUIEKCHOM TJIOCKOCTH
UMEIOT TIOJIMTOHAJIbHBIE XapaKTePUCTUKU CpaOaThIBAHUS.
XapakTEepUCTUKU TPETbEM MW YETBEPTOM CTYNEHEWM WMMEIOT PEryJUpPYEeMbIM BbIPE3 I OTCTPOWKH OT
cpabaTbiBaHUsl B HArpy304HOM pexkume. UerBepras cTyneHb /I3 MOXeT eicTBOBaTh B MPSIMOM WM 0OpaTHOM
HarpaBiieHud. KoOHTpoiaupyroTcss compoTuBieHus Tpex mnerenb Mexaydasusix K3 (AB, BC u CA).
[IpenycmatpuBaercs nyck crymneneit I3 ot 6mokupoBku npu kadanusix (bK). IIpu K3 BK BBoauT B neiictBue

3allUTy Ha BpCMs, JOCTATOYHOC IJIA Cpa6aTBIBaHI/I${, Hu, €CJIn Cpa6aTBIBaHI/I€ 3allUThI HC ITPOU301LLIIO, 6J'IOKI/IpyeT
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ee. IO BK pearupyroT Ha BEIMYMHBI NPUPALIEHHUN TOKOB MPSIMON W 0OpaTHOM mociegoBaTelbHOCTH. JlJis
MPEOTBPAILICHUS JIOKHOTO AeHCTBUS cTyrneHei I3 npenycMoTpeHa OJIOKMPOBKA MNPU HEUCIPABHOCTAX B LIETSAX

nepemenHoro Hanpspkenust (bHH).

OnHocTyneHyaTas AMcTaHIMoHHas 3amuTa oT K3 Ha 3emiIi0 ¢ He3aBUCUMOU BhIIEPKKOW BpeMeHu (/13-1 ®@3).

MO conpoTuBieHHs CTYNEHM B KOMIUIEKCHOW IUIOCKOCTM HMMEET MOJHUIOHAJBbHYK XapaKTEPUCTUKY
cpabateiBanusi. Kontponupytorcs conporusienus: tpex nerenb K3 Ha 3emmto (A0, BO u CO0). ITyck ctynenu
MPOU3BOJUTCA TOJBKO IPHU TMOSBICHUM B 3alIMIIAEMOM JIMHUHM TOKA HYJEBOW ITOCIEIOBATEIBHOCTH. JTO
oOecrieunBaeT cpabarbiBaHue ToJbKO Tpu K3 Ha 3eMit0 W mpenoTBpamiacT JOKHOE cpabaThiBaHHE TMPHU

MOSABJICHUM Ka4aHWM Ha 3amuiaeMon uHu. IlpenycmarpuBaercs konTposs crynenu ot bHH.

[IaTucTynieHyarass HampaBJCHHAs TOKOBAas 3allydTa HVJICBOfI ITOCJICAOBATCIIBHOCTH OT K3 Ha 3emio ¢

He3aBucuMoOW Bbliepxkkor Bpemenu (T3HII-1, T3HII-2, T3HII-3, T3HII-4 u T3HII-5). JIns obecnieueHus

HanpaslieHHOCTH pAeuctBus cryneHed T3HII peanmszoBansl nBa OHM  HyneBoM 1OCIEIOBaTEIIbHOCTH:
paspemaromuii U Omokupyromuid. [IpegycmMorpeHa OJIOKMpOBKa MO COAEPKAaHUIO BTOPOM TapMOHUKH B TOKE
HYJICBOM TMOCIEI0BATEILHOCTH ISl 3alIUThl OT JIOKHBIX CpalOaThbIBaHWI MpU OpPOCKEe TOKAa HaMarHUYHWBaHUS

(BHT) cunoBoro tpancdopmaropa. Jlns wHampaBineHHbix ctyneHedd T3HII mpemycMoTpeHa BO3MOKHOCTH
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aBTOMAaTUYECKOTO TEepeBOJila B HEHANPABJICHHBIN pPEXHUM, JHOO BBIBOJ W3 JACHCTBUS NAaHHBIX CTyINEHEW Mpu

BBISIBJICHUY HEUCITPABHOCTEH B MEMAX MEPEeMEHHOT0 HanpspkeHus (cpadaTeiBanue bHH).
[Tonepeunoe yckopenue crynenu T3HII oT 3ammThl nmapanieabHON JIMHAM.

HenanpaBienHas TOKOBas OTCEYKA ¢ KOHTPOJIEM ToKa Tpex (a3 m HezaBucuMoO# Bbiaepxkko Bpemeru (TO).

[IpenycmaTpuBaloTcsi paszinyuHbie pekuMbl paboTel TO: aBapuiiHas cTyneHb (BBOAUTCS B JIEUCTBUE TMpHU
HEHUCTIPABHOCTSX B LEMSAX HANPSIKEHU), YCKOPSIIOIIAsi CTYNEHb (BBOJUTCS Ha 33JJaHHOE BPEMS MOCIJIE BKIKOUYEHHUS

BBIKJTFOYATEJIS ), IOCTOSTHHOE JICHCTBHE (B HOPMAJIBHOM PEKUME PaOOTHhI).

JIByXcTyneH4yarass HCHanpaBJICHHAs MaKCUMaJIbHAs TOKOBAsl 3allIMTa ¢ KOHTPOJIEM TOKA TPEX d)a3 1 HE3aBUCUMOU

Bbiep kKot BpeMenu (MT3-1 u MT3-2). [IpenycmarpuBaercs aelictBue MT3 B kauecTBe aBapUIHBIX CTyIIEHEM,

KOTOPBIC BBOAATCA ITPHU HCUCIIPABHOCTAX B LCIIAX HAIIPAKCHUA.

3ammrta OT 00pbiBa (a3 (30P) wim mnepekoca HArPpy3KHd IO OTHOIIEHHUIO TOKOB OOpaTHOM W MPSMOU

MOCJIEIOBATEIIBHOCTH C HE3aBUCUMOM BBIIEP>KKOW BPEMEHH C ICMCTBUEM HA CUTHAJ WA HA OTKJIFOUYCHUE.
ABTOMaTHYECKUN BBOJ YCKOopeHus oo u3 cryneneit JI3 u T3HII nmpu 1r060M BKIIFOUEHUH BBIKIIOYATEIIA.

OneparuBHOoe yckopenue omHou u3 cryneHed /I3 m T3HII nmpu Hanmuumy CUTrHaIOB HAa COOTBETCTBYIOIIMX
IVCKPETHBIX BXOAAX.

39



TpexcTyneHyaTas 3alllMTa OT NEPEerpy3Kd JIMHHUHK I10 TOKY TPEX d)a3 C_HE3aBHUCHUMOM BBII[GDH(KOﬁ BPCMCHHMU.

IIpenycmatpuBaeTcs IOEWCTBUE IEPBOM CTYIIEHW 3alIUTHl HA CUTHAJ, BTOPOM W TPETEM CTYNEHEW — Ha

OTKJIFOYCHUC JINMHUHU UIIN K&)KI[Oﬁ nu3 CTYHCHGI\/’I Ha OTACJIIBHOC BBIXOIHOC PCIIC.

3ammTa oT noBbieHus HanpspkeHus (311H) ¢ gelictBueM Ha pesie OTKIIOUEHUS BBIKIIOYATENS UM HA OTJIEIBHOE

pere.

3au11/1Ta OT TIIOABJICHHUA B HCDBH‘IHOﬁ CETH HAIPsDKCHUS HYJIEBOM MOCIECIOBATCIBHOCTH C I[GﬁCTBHCM Ha

OTKJIKOYCHUC JIMHUU WUJIN Ha OTACIIBHOC PCIIC.

DYyHKUUH AaBTOMATHKH, BBINIOJIHsAeMbIe ycTpolicTBoM Cupnyc-3-J1B-03.
Astomaruka ynpasienus CB (ILICB) Beikimtouarenem (AYB) ¢ TpexdazupiM ninu nodasHbIM OPUBOJAOM, C
IBYMS 3JIEKTpOMarHuTaMu oTkJIoueHus. B coctaB AYB Bxoadat cineayromue GyHKIUU:
o  OIEpalMyU OTKIIOYEHUS U BKJIFOYEHHUS BBIKJIFOYATENS 10 BHEITHUM KOMaHAaM. 3aliuTa OT
MHOTOKPATHOT'O BKJIFOUEHHUS BBIKJIHOYATEIIS;
o KOHTPOJIb IIEJTOCTHOCTH 1IeTeN AJIEKTPOMArHuToB ynpasiieHus (OMY);
o KOHTPOJIb COCTOSIHUS BBIKITFOUATEJS 110 PSALY BXOJAHBIX TUCKPETHBIX CUTHAJIOB;

o 3alura OMY or JJIATCIIBHOI'O IIPOTCKAHHUA TOKA C I[CIZCTBHGM Ha OTACJIbHBIC BBIXOJIHBIC PCJIC,
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o  3amura oT HenepekmodeHus a3 (3HD) u nenonuodaznoro pexuma (3HDP) ¢ aeiictBuem Ha pene
OTKJIFOYEHMS BBIKIIFOYATENs U Ha mycK Y POB cooTBeTCTBEHHO. 3amnTa NpUMEHSIETCS TIPU
MCIIOJIb30BAHUH BBIKIIIOUATENA C MO(a3HBIM TPUBOIOM;

o  JIByXCTyIleHYaTas 3alluTa OT CHH>KEHUS J1aBJEHUs 3Jiera3a (Bo3ayxa) B Beikitouaresne. CpadaTsiBaeT
IIPU MOSIBJIEHUH HA COOTBETCTBYIOIIMX JUCKPETHBIX BXOAX CUTHANIA O CHUKECHUU JIaBJICHHUS.
JleficTByeT Ha CUTHAJ U Ha YCKOpeHHOoe cpadaTbiBanue cxembl Y POB npu nomneITke OTKIIOYEHUS OT
OJIHOM U3 3aluT.

TpexdazHoe aBToMaTHUeCKOE MOBTOPHOE BKIIOUEHUE BBIKTIOUaTeNs (0/1HO- WK nBykpaTHoe AIIB ot
LETIEM HECOOTBETCTBUS C BO3MOXKHOCTBIO KOHTPOJIA HAJIMYUS UM OTCYTCTBUS HANIPSKEHUA HA JIMHUH,
HaJIM4Yus WIK OTCYTCTBUSI HAMIPSKEHUS HA IIMHAX, C KOHTPOJIEM CUHXPOHU3MA).

Jloruka yctpolicTBa pe3epBupoBanus 0TKka30B BeikItouaress (YPOB). @yukuus YPOB BeinosiHeHa Ha
OCHOBE WHJIMBUAYAIBHOIO IPUHIIUIIA, YTO MOAPA3YMEBAECT HAIMUMUE HE3aBUCUMOU JIoruku Y POB Ha
KaXJIOM TIpucoeAnHeHru. B ciiydae He0OX0UMOCTH, UMEETCS BO3MOKHOCTh UCITOJIb30BAHUS B
HeHTpaIn30BaHHOM cxeMe YPOB. Bo3MoxHBbI cieaytonine BapuanTsl padoTel cxembl Y POB:

o € aBTOMAaTHYECKOW MPOBEPKON MCIPABHOCTU BBIKIIOUYATEINS (C KOHTPOJIEM IO TOKY U

MPEIBAPUTENBHON BBIPA0OOTKON KOMAH bl OTKJIFOUEHHS PE3EPBUPYEMOTO BBIKIIOUATENS );
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o € AyOJUpOBaHHBIM ITyCKOM OT 3aIlIUT C UCTIOIB30BAaHUEM peJie MOoJIoKEHNs « BKiIroueHo»
BBIKJIFOYATENS (C KOHTPOJIEM IO TOKY M KOHTPOJIEM MOCHUIKM OTKIIIOYAIOIIEr0 UMITYJIbca Ha
OTKJTFOUEHUE BBIKJIIOYATEIIS OT 3aIHUT).

biiokupoBka npu HercnpaBHOCTX B Lemnsx Hanpsixenus (bHH), ocHoBaHHas Ha cpaBHEHUU HANPSXKEHUN
IBYX BTOpUYHBIX 00MOTOK TH, cCOOpaHHBIX TIO CXeMe «3Be3/1a» U «Pa30OMKHYTHIA TPEYTOIBHUK.
brokupoBka AeiCTBYET Ha JOTUKY PaOOTHI 3aIUT U HA CUTHAJIU3AIUIO.

KoHTposb ucpaBHOCTH 1ieTel TUHEHHOTo TpaHncPopMaTopa HampsikeHus (Miu mkada ordopa

Hanpsikenus (IIHOH)).
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HUcnonuenue:

JIBYCTOPOHHEE 00CTy)KUBAHUE
YCTAHOBKA B TIOMEIIICHUHT

HaIlOJIbHAsA YCTAHOBKaA
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Pucynok A.4 — Xapakrepuctuka MO
TpeThel cTynenn /13 tepmuuana «Cupmyc-3-JIB-03»
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