AKIIMOHEPHOE 00IIECTBO X @
l_lsl/‘y\s «HeOoKcapckuil 3JIEKTPOANINIAPATHBIN 3aBOI» R 2

Cepruduuuposano
Pycckum Perucrpom

Camoperyaunpyemasi opranusanusi «Coro3 npoekTupoBmmKoB [1oBoKb»
Perncrpanuonnblii Homep: 123
Jara perucrpauuu B peectpe: 09.10.2017

3aka3zuuk — AO «<49A3»

PexoHcTpyknus (BHeaApeHHne TexHoJoruii mudponoii nogcranuun) KTII-23

B kopnyce Ne2 no np. U. SIkoBaea, 1.5, r.Yedokcapsbl

IHHPOEKTHAA IOKYMEHTAIIUA

Pasznen S « CBegenusi 00 HHAKEHEPHOM 000py10BAHUM,
0 CeTAX MHKEHEPHO — TEXHUYECKHUX MepPONPHUATHI,
coJep:KaHue TeXHOJOTHYeCKHX pelieHni»
Hoapaszgea 1 «Cucrema 371eKTPOCHAOKEHUSD)

Yacte 2 «PesieiiHas 3alIIUTA 1 ABTOMATHKA)

23-2020-U0C1.2

Tom 4

H3zm. Ne nok. TTonm. Hara

2020




AKIMOHEpHOE 06IIECTBO X 8%
l—lsl/‘y\s «HeOoKcapckuil 3JIEKTPOANINIAPATHBIN 3aBOI» R 2

Cepruduuuposano
Pycckum Perucrpom

Camoperyaunpyemasi opranusanusi «Coro3 npoekTupoBmmKoB [1oBoKb»
Perucrpannonublii Homep: 123
Jara perucrpauuu B peectpe: 09.10.2017

3akazuuk — AQ «4Y9A3»

PexoncTpykuus (BHeApeHHe TexHoJ10ruil nugposoii noacranuun) KTII-23

B kopnyce Ne2 no np. U. SIkoBaesa, 1.5, r.Yedokcapsbl

IIPOEKTHAA IOKYMEHTAIIUA

Pa3znen 5 « CBenenusi 00 HHAKEHEPHOM 000PYI0BAHUM,
0 CeTAX MHKEHEPHO — TEXHNYEeCKHUX MepPONpUsATHI,
coJep:KaHue TEXHOJTOTHYEeCKHUX pelIeHn i
Hoapasaea 1 «Cucrema 31eKTPOCHAOKEHUSD)

Yacte 2 «PesieiiHas 3alIIUTA 1 ABTOMATHKA)

23-2020-U0C1.2

Tom 4

I'eHepajibHbIi IUpPEKTOP P.A. Hukyaun

I'y1aBHBII HHKEHEP NPOEKTA J.C. KucesieB

3m. Ne nok. TTonm. Jlara

2020




Conep:xanue Toma 4

O6o3HaueHmne HanmenoBsanue IIpumeuanue
23-2020-1M0OC1.2.C Conepxanue Toma 4 2,3
23-2020-CI1 CocraB MPOEKTHON JOKYMEHTAIIMH 4
Cnpaska ['UIla 5
23-2020-11OC1.2.TH TexcroBas yacTb ...25
23-2020-1MOC1.2.TY ['paduueckas yacTp
Jluct 1. Cxema pacnpenenenus ycrpoicts UTC mo TT 2%
uTH
Jlucr 2. Sueiika 6 kB Tpanchopmaropa T1(2). 97
Cxema nostHas (Ha4yao)
Jluct 3. fueiika 6 kB tpancdopmaropa T1(2). 28
Cxema nonHas (mpoAoHKeHue)
Jlucr 4. Slueiika 6 kB tpanchopmaTopa T1(2). 29
Cxema nonHas (mpoAoHKeHue)
Jlucr 5. Sueiika 6 kB Tpanchopmaropa T1(2). 30
Cxema nonsas (IpoAoHKEeHUE)
Jluct 6. fueiika 6 kB tpancdopmaropa T1(2). 31
Cxema nonHas (mpoAoHKeHue)
Jluct 7. Sueiika 6 kB tpancdopmaropa T1(2). 32
Cxema nonHas (mpoAoHKeHue)
Jlucr 8. Sueiika 6 kB Tpanchopmaropa T1(2). 33
Cxema 1noJHast (OKOHYaHUE)
2 Jlucr 9. Slueiika 6 kB TpanchopmaTopa T1(2). 34
2 [TepeueHb >1€MEHTOB
g Jlucr 10. lIkad TermoBoi 3amuTh TpaHCPOpMaTopa
s T1(2). Cxema nonnas 3
O
Jlucr 11. [llkad TerioBo# 3amKUThI TpaHCHOpPMATOpa 36
T1(2). Ilepeuens 31eMEHTOB
Jluct 12. Sluetika 6 kB Tpanchopmaropa T1. 37
Cxema NOJKITI0OUeHHS
Jlucr 13. Sueiika 6 kB Tpancgopmaropa T2. 38
of CxeMa IMOKIIOUYEHNS
m
E Jlucr 14. lllkad LT3T1. Cxema moaKIrOU9eHUS 39
s
§ Jluct 15. llkad HIT3T2. Cxema MOAKIFOYCHUAS 40
Jlucr 16. KaGenpHbIi )XypHaI (Hayao) 41
=
5
= 23-2020-M0C1.2.C
W3m. [Kon.yu] JTuct |[Negox| Tloanm. | Hara
o Pa3zpabd. Oununmos 01.20 Crammsa | Jluer JIucros
é[ Iposepun  [[lomos 01.20 11 1 2
g Conepxanne Toma 4
2 H.xoutp. |MBaHoBa 01.20 AO «YDA3»
=] [rum Kucenes 01.20

®opmar Ad




O6o3HaueHUE HanmenoBanue [Ipumeuanue

JIuct 17. KaGenbHbll xypHaI (IIPOIOJIKEHHUE) 42
Jlucr 18. KaGenpHblii )KypHaI (OKOHYaHUE) 43
Jluct 19. Cneunduxanmst 060pya0BaHUS, U3ICTHIA U 44
MaTepHuaoB

o

e}

=

=

g

m

<

s

=

=~

=

=

]

=

=

=

]

=

g Juct

g 23-2020-U0C1.2.C >

~ Wzm. [Kon.yy| JTuct [Nepok| Ioam. | data

®opmar A4




CocTaB IPOEKTHOI JOKYMEHTAIIUH
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nudposoit moacranmmu) KTII-23 B kopmyce N2 mo nip. U. fAxoBnesa, 1.5, r. YeOokcapbl» MpuUBEIcH B
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CITPABKA I'VIABHOI'O UHKEHEPA ITPOEKTA

TexHuyeckue pemieHusi, MPUHATHIE B pa3pabOTaHHON MPOEKTHOM JTOKyMEHTaluH,

COOTBETCTBYIOT TEXHMUYECKOMY 3aJaHUI0, TPEOOBAHUAM SKOJIOTMYECKUX, CAHUTAPHO-TUTUEHUUYECKUX,
IIPOTUBOIIOXKAPHBIX M JIPYIMX HOPM, IEHCTBYIOIIMX Ha Teppuropuu Poccuiickont denepanuu, u

o0ecrieynBarOT 0€30MaCHYIO IS )KU3HH U 310POBbS JIIOJICH HKCILTyaTallMi0 00bEKTa MPH COOIIOICHUN

MPElyCMOTPEHHBIX TPOEKTOM MEPOIPUSITUH.

I';1aBHBIN MH)KEHEP IIPOEKTA J.C. Kucenes
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1 O0mmue mMoI0KeHUS

Hacrosimuii pa3nen BBIOJTHEH B COCTAaBE IMPOCKTHOM JAOKYMEHTAIMH, BBIMOJHSIEMOW IO
TuTyNny «PekoHCcTpyKIus (BHeApeHue TexHosoruit mudposoit noactanuu) KTI1-23 B kopmyce Ne2 o
np. U. Sxosnesa, 1.5, r. Uebokcapbi».

B nanHOM paszene pa3paboTaHbl OCHOBHBIE TEXHUYECKHE PEIICHHUS MO OCHAIICHHUIO SIYeeK

6 kB KTII-23 o6opynoBanueM pelieifHON 3amuThl 1 aBToMaTtuku (P3A).
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2 KpaTkoe onncanne 00beKTa PEKOHCTPYKIUH

KTII-23 nanpsoxenuem 6/0,4 kB pacmonoskena mo aapecy: r.Uebokcapsr, np. . Sxosnesa,
1.5, Kopryc 2.

B nacrosimee Bpems anekrpocHadxkenne KTII-23 ocymectBusercs ot PII-2 (stuetiku Ned4 u
Nel7) mo nBym kabenpHbIM JauHHSIM 6 KB. PY 6 kB otcyrctByer. Ha KTII ycraHOBIEeHBI CHIIOBBIE
tpanchopmaropsl 6/0,4 kB T1 u T2 tira TM 1000/6 — 2 mT.

P3A sueek, yctanoBiaeHHbIX Ha PII-2, BeimoHeHa Ha 6a3e JEKTPOMEXaHMYECKUX peie THIIA
PTM, xoTopbie MOPAJIbHO ¥ (PU3UIECKH YCTAPEITH.

[IpoexkToM mpenycMaTpuBaeTcsi YCTaHOBKa JBYX s4eek 6 kB, 3amMeHa CHIIOBBIX
tpanchopmatopoB 6/0,4 kB, pexoncrpykums PY 0,4 kB, oprammsanus ACY TII. Cxema
pacrpenenenus mo Tpancopmaropam Toka (TT) u manpsokenus (TH) ycrpoiicts UTC ma KTII-23

Mpe/ICTaBiIeHa Ha TucTe | rpaduyeckoi 4acTu TaHHOTO TOMA.
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3 PeJsieiinag 3ammra

B nannoMm paszgene pa3paboTaHbl OCHOBHBIE TEXHUYECKHE PEIICHUS M0 OCHAIICHUIO sS4eeK 6
kB tuna KPY-U2A3-70 ycrporictBamu P3A tuna bOMII PY-02.

BrinosiHEHME KOMIUJIEKCOB PEJNEMHOM 3alllUThl M aBTOMATUMKHU IPEIyCMATPUBACTCA Ha
COBPEMEHHOM MMKPOIIPOLIECCOPHON TEXHHUKE, B COOTBETCTBUHU C JEUCTBYIOLIEHW HOPMATHUBHO-

texuudeckon gokymenranueit (I1T3, I1I1b, ITYD u np.).

3.1 O6mue TpedboBaHus K cucreme P3A
3.1.1 CooTBeTcTBHE TEXHUYECKUX TPEOOBAHN HOPMATHBHBIM JJOKYMEHTAM

IIpu pexonctpykuu obopynoBanust KTII-23 10MKHBI NPUMEHSIOTCS COBPEMEHHBIE
yctpoiictBa P3A, arrecroBanabie IIAO «®CK EDCy». VcrpoiictBa P3A BeimomHeHbl Ha 0ase
mukpormnpoueccopubix (MII) tepmunanos. Mcmonb3oBaHre MHUKPOIPOLIECCOPHOM 3IIEMEHTHOU 0a3bl
o0ecrieunBaeT MOCTOSHCTBO XapaKTEPUCTHUK, BBICOKYIO TOUHOCTh U3MEPEHMMH, a TaKK€ BO3ZMOXKHOCTh
peanu3any pa3IMYHbIX aJrOPUTMOB aBTOMATHUKH, YIPABICHHS, 3aIIUTHBIX QYHKIUN (B TOM YHCIE U
1o TpeOOBaHUIO 3aKa3unKa).

CocTaB U MOCTpOEHHE 3alIUT U ABTOMATUKH 3aIUIIAEMbIX 00BbEKTOB MPHU BBIBOJAE M3 PaOOTHI
T000T0 yCTpOiicTBa MO 000 NPUYMHE JOJDKHBI O0ECTIeYUTh COXpaHEHWE (YHKIMHA 3alluThl
JAHHOTO 3JIEMEHTA AJIEKTPUUYECKON CETH OT BCEX BUJOB MOBPEXKICHUM.

Texuuueckue cpenctsa P3A BeiOpanbl ¢ yuerom TpeboBanumii [1YD (7-e uznanue), a Takxke

TpeboBanuii crangaproB MOK u I'OCT.

3.1.2 OcHoBHBbIEe TexHUUYeCcKHe TpedoBanus k MII TepMuHagaM yCTpOHCTB

OOume TexHuueckue TpedoBaHus K ycrpoiictBam P3A:

1 HCHI/I BTOPHUYHOT'O ICPEMECHHOI'O TOKa TCPMHUHAJIOB!

— HoMuHanBHEIN TOK l.=5A
2 — TOK TEPMHYECKON CTOMKOCTH 40 A (UTENBbHO)
o
= — TOK OJIHOCEKYHTHOM CTOMKOCTH 500 A
s
g — pabounii nuanazoH (0,01...200) A
— notpebrenue Ha ¢asy npu lu He 6onee 0,2 BA
<
s
= 2 Iler BTOPUYIHOTO TIEPEMEHHOTO HAMPSHKESHUS TCPMUHAIOB:
=
é — JUHEWMHOE HOMHUHAJILHOE U,=100B
— TEPMHUYECKON CTOMKOCTH 3,0 U (murensHO)
=
S
=
< JIuct
g 23-2020-UOC1.2.TH 2
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— IECATUCEKYHIHON CTOKOCTH 40U,
— paboumii Iuana3oH HAIPSHKEHHHA (0,1...2,0) U,
— notpebienue Ha daszy npu UH <0,3BA

3 Pabouas yactoTa TEpMUHAJIOB:
— HOMHHAJIbHAsI 4aCcTOTa f,=50Tu

— pabouuii 1Uana3oH 4acToT (0,9...1,1) f,

4 HanpsbkeHHe ONepaTUBHOTO MOCTOSTHHOTO TOKA TEPMUHAJIOB!
— HOMUHAQJIBHOE HAIPSKEHUE U,=220B
— pabounii 1Mamna3zoH HaNPsHKEHUM (0,8...1,1) Upy
— notpebneHune npu UNTH B HOMUHAIBEHOM PEKUME
(mpu orcyrctBuu K3 B ceTn) P, <20 Bt

notpebnenue npu Hannuuu K3 B cetn <2 Py

HopmanbsHoe QyHKIMOHUPOBaHWE TEPMHHAJIOB HE JOHKHO HapyHIaThCs MPU HCUYE3HOBEHUU
WIM CHWKCHUH HAIMPSOIKCHUS] HUKE YCTAHOBIIEHHOTO TpejeNia MPH COOTBETCTBYIOIICH OpTaHU3aliU
CUCTEMBI IIOCTOSIHHOT'O OIIEpaTUBHOTO TOKa Ha Bpems 10 0,05 c.

[Tomaya HanpsHKeHUsI 0OPATHOM MOJISIPHOCTH HE JIOJDKHA BBI3BIBATH MTOBPEIKIACHHS TCPMUHAIIA.

JIuckpeTHbIE BXO/IbI TEPMUHAJIOB:

— IIOCTOSTHHOE HOMUHAJIbHOE HANMPsDKeHUE Kakaoro Bxoaa Uy, = 220 B;

— pabouwnii nuama3zoH HanpspkeHu kaxaoro Bxoxaa (0,8...1,1) Ugyy;

— TIEPBOHAYAIILHOW MMITYJIBC TOKA BXOJIa JOJDKEH OBITH iy yyn > 50 MA, 3aTeM JOIMyCTHUMO ero
3aTyXaHue;

— HampsDKeHUe «cpabarbiBaHus» Bxona aomkHo O0bITh (0,73...0,8) Uy (He mMenee 175 B, ¢
yaeToM paszbpoca — 10 160 B), a koaddunment Bo3spara K; > 0,95;

— BXOJbI HE JOJI’KHbBI UMCTh TraTbBaHUYECKOM CBSI3U C OJICMCHTaMU, PACIIOJIOKCHHBIMU BHYTPU

2
s TEepMUHAJIA,
=
= - BXOJbl HE JOJDKHBI cpalaThiBaTh MPU MOJKIIOUYEHUU CETH MEPEMEHHOI0 HANpsDKEHHs K
<
[s2)
& COIIT.
JlorokHa OBITH OOecreueHa BO3MOXKHOCTh YCTAaHOBKH BpPEMEHH 3a/ICPKKH CpadaThIBAHUS
<
= vy
g nuckperHoro Bxoza 0, 2, 5...12, 20 mc, ans 1enei JomycKaoomux 00IbIIne 3aAep>KKH MePEeKII0OUSHHS
=
g JIOJDKHO OBITH MPETyCMOTPEHO IporpaMMHoe nu3MeHeHue 3aaepxku 50, 100, 500, 1000 mc.
]
= BBIXO/IbI TEPMHUHAJIOB:
=
=
]
=
< JIuct
g 23-2020-UOC1.2.TH 5
~ M3m. |[Kon.yy] JTuct [Negok] IMoam. | Hara

Dopmar A4




o

11

— BBIXOJBI TEPMUHAIOB JOJDKHBI OBITh KOHTAKTHBIMH, WCKIIOYAIOIIMMHU TallbBAHUYECKYIO
CBSI3b C DJIEMEHTaMU, PACIIOJIOKEHHBIMH BHYTPH TEPMHUHATIA;

— BBIXO/JIbI JIOJDKHBI COJIEPKaTh KaK 3aMbIKAIOIINE, TaK U Pa3MbIKAIOIINE KOHTAKTHI;

— BBIXOJIHbIE KOHTAKThI JIOJKHBI KOMMYTHPOBATh HaIPsDKEHHUE MOCTOSTHHOTO Toka 250 B;

— KOHTaKThI JIOJDKHBI oOecrieunBaTh pasmbikanue Toka 1/0,4/0,2/0,15 A npu HanpsoKeHUU
cootBeTcTBeHHO 48/110/220/250 B 1 nmocTosinHO# Bpemenu nienu L/R < 40 mc.

KOHTaKkThl, KOMMYTHPYIOIIUE IENH OTKIIOUEHUS W BKIIOYCHHUS BBIKIIOUYATENCH, TOKHBI
Tak)Ke 00eCreunBaTh:

— 3ambIkaHue TokoB 110 10 A Ha Bpemsa t = 1,0 c;

— 3ambIkaHue TokoB 30 A Ha Bpems t = 0,2 c;

— JJIUTENbHOE MPOTEeKaHue Toka 2,5 A.

TepMuHanbl AOMKHBI UMETh NMPOTPAMMHUPYEMYIO U MapaMETPUPYEMYIO JIOTUKY KaK MEXIy
pa3auYHbIMU (YHKIUSMU 3alUTHI, YIPABICHUS U KOHTPOJS, BXoAsmmMu B coctaB MII ycTpoiicTs,
TaKk ¥ MEXIY ITHMH (YHKIMSIMH U BHEUTHUMH yCTPOWCTBAMHU 3alllUTHI, YIPABJICHUS W KOHTPOJIS.
TepMuHaIbl AOTKHBI UMETH JOTIOJIHUTEIBHYIO CBOOOHO IPOrPAMMUPYEMYIO JIOTHKY.

Tepmunansl nomwkHbel ynoBieTBopsaTh ['OCT Ha 31MEKTPOTEXHUYECKYIO amnmaparypy Ha-
npsbkenueM 1o 1000 B, PJ] 34.35.310-97, nopmam u mpaBwiam MOK mno oOecnedenHuto siek-
TPOMarHUTHOH COBMECTHMOCTH, a TaKX€ BBUICPKHBaATh HCHbITaHUS B coorBerctBuu ¢ ['OCT
51317.4.1-2000 (M3K 61000-4-1-2000). CTeneHpb ®KeCTKOCTH HE HUXKE 3.

TepMuHanbl JOMKHBI HMETh BO3MOXHOCTh CHHXPOHHU3AIIMU OT BHEIIHET0 UCTOYHUKA TOYHOTO
BpPEMEHH.

B tepmunanax noimkHa OBITH MPETyCMOTPEHA HENpEepbIBHAS JTUArHOCTHKA €0 COCTOSHUS U
paboToCcrocoOHOCTH.

TepMuHanbl TOMKHBI UMETh BO3MOXKHOCTh YCTAHOBKH W M3MEHEHHS JTF000N TPYIIBI yCTaBOK
Mo MapaMmeTpaM M JTUCKPETHBIM CHUTHAjJaM C KIaBHAaTyphl U MAHCIUIES TepMUHana — uHTepdeiic
«aenoBek-mMammHay (MYM), ¢ nmomomipio nepcoHanbHoro kommeiotepa (I1K), monmkimrouaemoro k

crernualbHOMY BX0oly TepMuHaia, u ¢ APM Bepxuero yposHs ynpasienus ACY TII.

E: TepMI/IHaJ'IbI JOJIDKHBI OCYHICCTBJIATDH perucTpanuro, OTO6pa)KeHI/Ie 158 HH(prBOC

S

s ocannorpa(prOBaHHe AHAJIOTOBBIX nu JAUCKPCTHBIX CUTHAJIOB C XpaHCHUCM B CBOEH

<

o

A 3HepFOH€3aBHCHMOﬁ namMsaTH, CUTHaJIM3aIlluI0 O COCTOSIHHUU U q)YHKHI/IOHI/IpOBaHI/II/I TepMI/IHaHa, B TOM
YHUCJIC CUT'HaJIM3alulo, BI)IHOJ'IHeHHy}O Ha CBETOAMOOAAX C pquBIM CbEMOM CUTHAJIOB, O HeI/ICHpaBHO

o]

&

E’( CTa TCpMHHAJIA.
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TepmuHaIbl JOHKHBI UMETh MOPTHI CBA3H, 00ECIICUNBAIOIINE TUCTAHIIMOHHBIC YIIPaBICHUE U
oOmeH uH(popmarmeld npu ux unterpauuu B cuctemy ACY TII nmoacraHuum u B3auMojeicTBue
MeXy TepMuHasiaMu P3A.

TepMuHanbl 1OKHBI UMETh PYCU(MUIIUPOBAHHBIE HHTEP(EICHI.

B xomIutekTe ¢ TEpMUHAIAMU Ka)KI0I0 TUIIA JOJKHBI IIOCTABIISATHCS

— mporpaMmMHoOe o0ecriedeHue, (pyCupUIMPOBaHHBIA BapUaHT), HEOOX0aUMOeE sl paboTHI C
TEpMUHAJIAMH, HACTPOWKHM MapaMETpOB W KOH(UTypauuu, pEerucTpanyd W IPOCMOTpPa aBapUIHBIX
PEXKHUMOB U OCUMILIOTpadupOBaHUS PA3IMYHBIX CUTHAJIOB;

— JIOKyMEHTallusi Ha PYCCKOM $3bIKE, COJeprKallas ONHCAaHWE MPUHIUIOB pPadOTHI, TeEX-
HUYECKUE XapaKTEPUCTUKHU, AITOPUTMbI BCTPOSHHBIX (PYHKIIUI 1 (PYHKIIMOHAIBHBIE CXEMBbI, OIICAHUE
UX B3aUMOJICHCTBUS BHYTPHM TEpPMHHAJIA, PEKOMEHJALMU 110 BBIOOPY MapaMeTpoB HACTPONKHU
TEpMHUHAJA, a TAK)KE MHCTPYKLIHHU 10 HANAJIKE U SKCIUTyaTaliy.

®upwmbl nocraBuku MII yerpoiictB P3A nomkubl uMeTs B Poccun TEXHUYECKUH LIEHTP 1O
OKa3aHHI0 HEOOXOAMMOM MOMOIIM MPHU MX MPOEKTUPOBAHUU, HaNaaKe M 3KcIuryatauuu. [locraBuiuk
JOJDKEH JaTh NPEUIOKEHHUS IO IMOATNOTOBKE AIKCIUTYaTallMOHHOTO IMEpCOHAla CHJIaMu 3aka3udKa B
yueOHBIX IIEHTpaxX MOCTABIIMKA WM 3aBOJA — U3TOTOBUTEISI, 3TH YCIOBUS JOJHKHBI ObITh OTOBOPEHBI

3aKa3urKkoM B KOHTPAKTC Ha MMOCTABKY O60py,Z[OBaHI/I${ " YCIYT.

3.1.3 DJIeKTPOMAarHUTHAS COBMECTHMOCTH U NOMEX03alHIIEHHOCTH ycTpoiicTB P3A

ITpu pexoncrpykiun KTII-23 mpenycmarpuBaercsi yctaHoBka komruiekcoB MII ycTpoiicT
P3A, xoTopble B OTIHYME OT JIEKTPOMEXAHUYECKUX YCTPOMCTB Ooyiee MOJIBEPKEHBI OMACHOMY

BJIMAHUIO DJICKTPOMArHUTHBIX BOSH@ﬁCTBHﬁ H3-3a HU3KOI'0 YPOBHS CUTHAJIOB.

OcHOBHBIC MEPONIPUSATHS N0 JIEKTPOMATHUTHON COBMECTHMOCTH.
JUia ymensiienns BY cocraBisiromiedl noreHuuana, BO3HMKaromiero B Touke K3, m, kak
ciencTeue, cHkeHus: yposHeil BU momex Ha Bxonax ycrpoiictB P3A, npoexkrom obecrieunBaeTcsi He

MCHEC TpPEX CBsI3€H KaXKIoit CAWHUIIBI BBICOKOBOJIBTHOT'O O60py,I[OBaHI/I$I C 3a3C€CMIJIUTCIICM.

o

e}

S . . N

< 3amuTHOE 3a3eMileHHe BceX IKadoB, MaHeNeld U KOPIYCOB YCTPOWCTB peleHON 3allUThI,

<

[s2)

e ABTOMATUKU U TEJIEMEXaHUKU BBIMIONHSACTCS MPUCOSAMHEHHEM HMX K MarucTpaisM 3a3eMIIeHUs U
3aKJIAJTHBIM TIPOTSKCHHBIM 3JIEMEHTAM. 3aKJIaTHBIC DJIEMEHTBI, TIPOJIOKCHHBIC B ITOY JIJIST YCTAHOBKH

N (v ~

§ mkadoB, COSAMHSIIOTCS] MEXTy CO0O0I Ha CBapKe MOJIOCOi ceueHreM 5xX40 MM B CIEAYIOMMX MECTaXx:

=~ o

o a) Mo KOHIIaM KaXKJ0To psifa mkadoB, mMaHemnei;

S y

= 0) BHYTpH Ka)x10T0 psijia mKadoB, maHeseu uepes 4-5 M;

=

=

]

=

< JIuct
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B) MEXIy psaamu mkados, maHenel - He MEHee YeM B IBYX MeCTax.

[logxmroueHne 3aKiaJHBIX METALIOKOHCTPYKIMI K BHYTPEHHEMY KOHTYPY 3a3eMJICHUS
MIPOM3BOUTCS HE MEHEE YeM B JIBYX TOUYKaX MOJIOCOU ceueHneM 5x40 MM, KaK I OTIEIbHOCTOSIIINX
mkadoB, MaHenen Tak u JUIs psja.

Psanpl  paMHBIX KOHCTPYKIMH o000opynoBanus (IIKa(oB) COEAMHSIOT MEXKIY COOOMH
MPOBOJHHUKAMH C IaroM He Ooiee yem 2 M. Kaxxaplil psi paMHONM KOHCTPYKIIUU MPUCOCTUHSIOT K
MarucTpajisiM 3a3eMJICHHUS HE MEHEEe 4YeM B HYETBIPEX MecTax. DKpaHbl Kadeiel W mapaieibHbIe
3a3eMJICHHBIC MPOBOIHUKH MPUCOSAMHSIOT K IIIMHAM 3a3eMJICHHsI (KopItycaM) IKadoB WM MaHEIICH.
BHyTpeHHEee yCTpPOWCTBO 3a3eMIICHHS MPUCOSAUHSIOT K HApY)KHOMY KOHTYPY 3a3eMJICHUS HE MEHEe
YeM B YEThIPEX TOUKAX.

CunoBble M KOHTPOJIbHBIC KaOeau MPOKIAABIBAIOTCS B PAa3HBIX METAJUIMUECKUX KOpoOax,
KaHaJlax, JIoTKax. [Ipyu mpokiiajgke CUIOBBIX M KOHTPOJIBHBIX KaOelel B JIOTKaX PacCTOSTHUE MEXKITY
HUMH cocTaBisieT He MeHee 0,6 M. MeTaumnueckue 000J09KH, OPOHS M SKpaHbl BTOPUYHBIX Kabemnein
3a3eMJISIIOTCS] B MECTaX KOHIIEBOM pa3zesiku kadens. MeTtamnueckue Kopoda 3a3eMJICHBI 10 KOHIIAM U
B IPOMEXKYTOUHBIX TOYKax ¢ Imarom 5-6 merpoB. Ilocrme moHTaka KaOenbHBIX KOHCTPYKIUH U
MPOKJIAAKU Kabenei Oy/eT BhIIOJHEHa TrepMeTH3aliis Bcex mpoeMoB B cooTBeTcTBuM ¢ PJI 34.03.304-
87.

JIisi MCKITIOUEHHUs CIIy4aeB HEMPaBUIBLHON pabOThl M MOBPEXKICHUM JUCKPETHBIX BXOJOB
HEO0XO0JINMO:

- BBIJICP)KUBATh PACCTOSHUS OT CHUJIOBBIX KaOelel 10 BTOPUYHBIX Kabenel 1o Bcel Tpacce, B
TOM YHCJI€ B MECTaX MepeceyeHuil Mo J00bIM YIIIOM, HE MEHEE:

~ 0,25 M 1o cunoBbix kabeneit 0,38 kB, Tok K3 B koTopsix He mpeBbimaeT 1 KA, He
WCIIOJIB3YEMBIX IS TUTAHUS TOTPEOUTENeH Ha MOJTHUEOTBOIAX;
~ 0,6 M 10 IPYTUX CHIIOBBIX Kalenel HanmpsbkeHueM 1o 1 kB;
~ 1,2 M 10 cumnoBbIX Kabeneil HanpsikeHneM Boimie 1 kB.
- MPUMEHSTH JUCKPETHBIC BXO/a, HE CpadaThIBAIOIIUE OT HAMPSHKEHUS MTEPEMEHHOTO TOKA;

- IpUMeHsATh cucteMy KoHTposs n3ossiuu COIIT cnocobHyro 0OHapyKUBaTh 3aMbIKaHUE Ha

g 3€MJIIO 32 COPOTUBIIEHUEM JUCKPETHOIO BBOJIa, CBOEBPEMEHHO YCTPAHATh 3aMbIKAaHUE HA 3€MJIIO;
=
= - HE JIONyCKaTh MOSIBIEHUS pa3HOCTU HanpsbkeHui Ha nontocax COIIT otHocuTensHO 3emin
<
[s2)
A (<<mepexoca») Gosee 20%;
- MPOKJIAJIBIBATh B Pa3HbIX KaOEIAX IEMH BKIFOYCHHS M OTKIIIOUYCHUsI 000y 10BAHHS;
<
= v
g - IPUMEHSITH 33JIePKKY cpabaThIBaHUSI TUCKPETHBIX BXOA0B He MeHee 500 Mc A 1enei, He
=~
g TpeOyroMmuX OBICTPOACHCTBHS (HAIPUMED, YIIPABIEHHE OT KITI0Ya TUCIIETIEpa).
]
= 3aieprkka Ha cpabaThIBaHUE I JUCKPETHBIX BXOJOB JIOJDKHA OBITh HE MeHee 10 Mc.
=
=
]
=
< JIuct
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JIucKpeTHbIE BXOMbI, 0OOMOTKH MPOMEXKYTOUYHBIX pelie, MOJKIIOYCHHBIE K KAOCTbHBIM CBS35IM
U JCUCTBYIOLIME MPSMO WM KOCBEHHO HAa OTKIIOYEHHE OOOpyIOBaHUS 0€3 BBIICPKKH BPEMEHU
JOJIKHBI OBITH 3alIYHTUPOBAHBI PE3UCTOPOM, BHIOOP KOTOPOTO IpousBoauTcs us pacyera 10 kOm Ha 1
KM KaOeJIbHOH cBsi3H, HO He MeHee 4 KOM.

CoBMmelnieHne 1eTel TOKa U HAIIPsDKEHUS B OTHOM KaOele He JOMyCKaeTcsl.

Bce monBrKHBIE U HEMOBM)KHBIE 3JIEMEHTHI IIKA(OB TOHKHBI UMETh HE MEHEE JIBYX CBSI3CH
JpYT ¢ APYTroM (B TOM UHMCIIE KaKbli 2IEMEHT BHYyTpeHHEH neperopoaxu, DIN-peiiku, 1Bepn).

Coenunenne ¢ oOmIel SKBUMOTEHIMAIBHON IJIOCKOCTHIO BBIMOJIHSIOT JUOO MpU MOMOIIH
TUOKOM CBSI3U, TMOO MPH MMOMOIIY HAJAEKHOTO KOHTAKTa (KOHTaKTHas MOBEPXHOCTh, OCBOOOXKICHHAS
OT MOKPBITHS WM HEOKpalleHHas ). [[miHa coeIMHUTENbHBIX IPOBOTHUKOB JIOJDKHA OBITH HEe Oonee 25
cM. [IBepu JODKHBI UMETh MEXaHU3MBbI, 00ECIEUNBAIOIINE JIEKTPUYECKH KOHTAKT C KOPIYyCOM B
3aKPBITOM COCTOSIHMM 110 BCEMY IEPUMETPY ABEPH.

[Ipucoenunenne K cUCTEME ypaBHMBAHUS IMOTEHLUUAJIOB IMOMELIEHUS OCYLIECTBISIOT MpPH
IIOMOIIH CBAPKU UM OOJITOBOTO COeIMHEHUs. JJOIKHO OBITh HE MEHEE YEThIPEX TOUEK COEINHEHUS.

Jlia 3a3emiieHusl pa3IM4HbIX AJIEMEHTOB, B TOM YHCJIE PE3EPBHBIX KU BTOPUYHBIX LIETEH,
JOJIKHBI OBITH MPEIYCMOTPEHBI MIMHKHU BIIOJIb OOKOBHH WM KJIEMMBbI 3a3€MJICHUS, COCIMHEHHBIE C
KopIrycoM mikada.

JUig ynydiieHus: MMOMEXO3aLUIIEHHOCTH MIKaga pEeKOMEHAYETCS NMPUMEHMUTH CIEAYIOLIUe
TEXHUUYECKHUE MEPOIPUSITHUS:

- HCII0JIb30BaTh, BO3MOXKHO, 00Jiee KOPOTKHE MPOBOIHUKH 3a3€MJICHUS B IIpejienax mkada;

- BBIIOJHUTh JJEKTPUUYECKOE COCIMHEHHE «MOHTAXHOM IUIMTBD) JJIs YCTAHOBKH
000py/10BaHUs C HAPYKHBIMH ITAHEJISIM IPU MTOMOIIH YEThIpeX MPOBOJHUKOB M0 yriiaM mkaga;

- BBINIOJIHUTH DJIEKTPUUECKHE COEIMHEHUS Hapy)KHbIX NaHened mkada Apyr ¢ IpyroM H C
o011eit pamoi;

- MPHUCOEIMHEHNE TEPMHUHATIA U JPYroro oOOpYyIOBAaHUS BBINONHITH KpAaTYAUIINM MyTEM K
«MOHTQ)XHOM TUIMTE», Ha KOTOPOW OHO YCTAHOBJIEHO. /[l 3TOro pexkoMeHayercs OOITOBOE
COEIMHEHHUE Ul KpeIUIEeHUS TEePMHHAaJa BBIIOJHUTH KaK 3JEKTPUUYECKOE KOHTAKTHOE COEAUHEHHUE,

06ecnqu/IBaI0mee HaJEXHBIM KOHTAKT B TEUYECHHE BCETO CpOKa CJ'Iy>K6LI mKa(ba;

o

=

s - 3a3eMJAIOIIMC [MHUHKA BHYTPH mKacba, MCTAJUIOKOHCTPYKIIUHU JId Pa3bCMOB  IJIA

<

o

A 3a3€MJICHHS 3KPaHOB BXOJALIMX KaOeneill 3a3emiiATh Ha OpKalllie MEeTaJUIOKOHCTPYKLHH, B TOM
qUucCJe HCHOJ’IBS}UI, AHAJIOTUYHO TepMI/IHaJ'IaM, 6OJ'ITBI JJISA erHJ’IeHI/IH;

o]

& .

E’( - IIpU SKBUIIOTCHIUAJILHOM HCIOJHCHUU unca(ba 3a3CMJICHHUEC SKPAHOB ((I_HJ'ICI/I(I)OB»

=

E BHYTpCHHCﬁ Pa3sBOJAKHU BBITIOJIHATH Ha 6JII/I)K8.I>'IIHYIO MCTAJUIOKOHCTPYKIIUIO MMPOBOAHUKAMU

°

= MI/IHI/IMaJ'IBHOI\;I JJINHBI,

=

=

o

=
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- JUIS. OTBETCTBEHHBIX IICTICH MPUMEHITh dKPaHUPOBAHUE PA3BOJAKH B Mpeaenax mkada oT
psiza 3aKMMOB JI0 TEPMHUHAJA C 323€MJICHHEM 3KPAHOB C JIBYX CTOPOH;

- IPU HaJMYUU TEXHUYECKOW BO3MOKHOCTH ONTHMMM3UPOBATH Pa3BOJKY BHYTpUIIKa(HBIX
neneil TakuM o0pa3omM, 4TOOBI LENU Pa3TUYHOr0 Ha3HaueHUsl ObUIM MPOJIOKEHBI OTIEIBHO APYT OT
Jpyra Ha pacCTOSIHUU HE MEHee 5 CM.

3a3zeMJieHHE PKPaHOB Kabenel «KOCHMYKOW» (IJIMHHBIMUA OTPE3KAMH CIAsTHHBIX MPOBOJIHUKOB
OIJIETKH Kalenss WM JAPEHAKHBIX MPOBOJHUKOB KaOenell ¢ (ONbroBeIMH HSKpaHaMH) He
pexomenayercs. s 3amMTBl OT HU3KOYACTOTHBIX IIOMEX, B BHJE HCKIIOYEHHUS, JIOMYyCKaeTcs
3a3eMJICHUE IKPAHOB Kalenel «KOCHYKOW» NITMHOK He Oojiee 30 MM.

Jnst 3a3eMUieHMs] DKPAHOB CJEAYeT NPUMEHSATh CIECHUATBbHYI0 KOHCTPYKLIHMIO B BHJIE
CIEIHAIIBHBIX 32)KUMOB € OOJIBIION TUIONIAIBI0 KOHTAKTA.

DKpaHbl KOHTPOJIbHBIX U CHUJIOBBIX KaOeneil cieAyeT 3a3eMiiiThb C OOOMX KOHIIOB. JTOT
Croco0 SIBISIETCA HAWTYYIIMM JUISl CHMDKEHUS CHH(]A3HBIX TTOMEX, 0COOCHHO Ha CPEAHHMX U BBICOKHX
4acTOTaXx.

MeponpusiTusi o 37IE€KTPOMArHUTHON COBMECTUMOCTH BBITIOJIHAIOTCSI B COOTBETCTBUU:

- «HCTpYyKIMEN MO YCTPONUCTBY MOJIHUE3ALIUTHI 3JaHUH, COOPYXKEHUH U MPOMBIIUICHHBIX
KOMMYHUKAaIM», yTBEpKIeHHON npukazoM Munsnepro Poccun 30.06.2003 r. Ne 280, Mocksa, u3 -
Bo MDU, 2004 r.;

- «MeToANYEeCKUMHU YKa3aHUSIMU 110 KOHTPOJIO COCTOSIHHS 3a3€MIISIONINX YCTPOWCTB
anektpoyctaHoBok» PJI 153-34.0-20.525-00, CITO OPT'POC, M., 2000 r.;

- «MeToIM4YecKUMH yKa3aHUSIMU [0 OINpPEACTICHUIO AJIEKTPOMArHUTHOW OOCTaHOBKH U
COBMECTUMOCTH Ha DJJIEKTPUUYECKUX CTAHIUAX W TOJACTAHIMIX)», YTBEPKIECHHBIMU 3aMECTHTEIIEM

npasieHust PAO EDC «Poccumn» B.I1. Boponunsim 03.02.2004 r., MockBa, uza-so MDOU, 2004 r.

3.2 Texunyeckue pemenus no P3A

B coorBerctBUM ¢ 3amaHMeM Ha IPOCKTUPOBAHUE JUIS PEJIEWHOM 3allUuThl BHOBB

ycTaHaBIMBaeMoro oOopynoBanust nupuMmenstorcs MII  ycrpoiictBa P3A Ttuma BOMII PY-02

&

=

: npousBoacTBa AO «4Y9A3» ¢ nonnepxkkon nporokoiaa MOK 61850.

<

s OO6uwmii Bug MII 610ka BOMII PY, ero rabaputHble 1 yCTaHOBOYHBIE pa3Mepbl MPUBECHbI
Ha pucyHke 3.1.

<

s
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=

5

=

< JIuct

g 23-2020-1M1OC1.2.TH 0

~ M3m. |[Kon.yy] JTuct [Negok] IMoam. | Hara

Dopmar A4




Bsam. uns. Ne

Tlonm. n nara

0

Y

TR

[

i . )
2] Hweunp
) umr
e O
Qrasss
[&] (&l
Baea
5| &
! o o
Clpes srmine
' N - 7
B2max M2max
— —
L, £ X
3 ® 3 ®
‘ - ; -
1 1 1 1
2 z 2 2
3 3 3 3
“ p “ .
s s 5 s
o 6 o 3
7 T 7 T
8 n 8 0
9 9 9 9
u 0 ] 0
n n = n n
- v e © © '
o ] ) o 9 2
* % - * ¥ 3
s s s - &
wu w wu w
n n n n
E w " E w -
] - ) -
o n ! m n !
n n A n n o
2 2 A 2 2 e
3 3 3 3
& @ » - ® & @ % ®
D——p—" D——
v v oy

Pucynoxk 3.1 — O6uuii Bua, rabaputHele U ycraHoBo4Hble pazmepsl MII 6:10xka BOMII PY.

BTOpI/I‘—IHBIe OenM Ha [OOoACTaHIIMKW BBIINOJHAKTCA CMCIIaAHHOI'O THIIA,

16

Kak B BHIE

KJIACCUYECKHNX KaOeTbHBIX CBSA3EH C MEIHBIMH XKUJIaMu (muTaHue ycTporcTB P3A, mpeoOpa3oBaTeneit

ananoroBbiX (ITAC) u muckpernsix (I1JIC) curnanos, cBsI3u MEXy BTOPUYHBIMH LIETISIMH CHIJIOBOTO
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obopynoBanus u ITAC-IIJIC), Tak 1 B BHUAE BBICOKOCKOPOCTHBIX KaHAJOB IEpeJaydl JIaHHbBIX
ontuueckuMu kademsmu (cBsizu Mexay [TAC-ITIC, repmunanamu P3A, ACY TII).

BbicOKOCKOpOCTHBIE KaHallbl MepeAayd JaHHBIX O0ECIEeYUBAIOT Iepeladyy HU3MEpPEHHBIX U
npeoOpa3oBaHHBIX B LHUQPOBOM BUJ MrHOBEHHBIX 3HAUEHUN TOKAa M HANpPsDKEHUSA, a TaKkKe
JUCKPETHBIX CHUTHAJOB YIpaBJiCHUS, TOJOXEHUS KOMMYyTallMOHHBIX anmnapatoB (KA), cocrosuus
NEPBUYHOTO 00OpPYIOBaHMS JJISi BO3MOKHOCTH BBIMOJIHEHUS BCEX 3a7lad KOHTPOJS,, MOHHUTOPHHTA,
yIpaBJICHUS, 3alUTHl, OJOKUPOBKA M T.I., HEOOXOIMMBIE Kak M OOBIYHOHM (HE uMppPOBOIL)
MOJICTAHIIIH.

B xauectBe ncrounuka udpoBbIX BHIOOPOK Toka M HanpstkeHus 11 TT u TH (SV-nakeros)
UCTIONIB3YeTCS 3JEKTPOHHO-IIM(POBBIE U3MEPUTEIbHBIE KOMOMHUPOBAHHBIE TPaHC(HOPMATOPHI TOKA U
wanpsokenuss  (DL[TTH), mpoumssoactea OO0  «Onekrpomuk-K’».  JlaHHeie  ycrpoiicTBa
YCTaHABJIUBAIOTCS HEMOCPEJCTBEHHO B siueiiku 6 kB 1 BbimaroT curnainsl mo MOK 61850-9-2-LE.

JIByXCTOpOHHMII OOMEH JUCKPETHBIMU CHTHAJIaMH MEXAY MOJEBBIMH YCTPOHCTBAMHU
(mepBuuHBIM 000pynoBaHueM) u ycrpoiictBamu P3A, ACY TII Bemonusiercs mo npotokory GOOSE
cornacHo MDOK 61850-8-1. [lns mpeoOpa3oBanus nu(POBBIX CHTHAJIOB YIPABICHUS B JUCKPETHBIN
BUJ U HAOOOPOT, AMCKPETHBIX CHUTHAJIOB TOJOXKEHUS, COCTOSHUS M CUTHaNU3aluu B LU(poBOU
npumensitorcs [1J1C.

ITAC u ITJAC moryT 66ITh coBMeIIeHbI B 0jiHOM ycTpoiicTBe (ITAJIC).

Jloxanpubie BerumcauteiabHbie cetd (JIBC) na ocHoBe Texnosoruu Ethernet crposites ¢
Y4€TOM HCIIOJIb30BaHMs TEXHOJIOTUU pesepBupoBanus PRP ¢ HyneBbIM BpeMeHEM BOCCTAHOBIICHUS B
clly4ae OJTHOKpaTHOro otkasa. [lepexon ¢ ocHoBHOH (ceTh A) Ha pe3epBHYIO (ceTb b) mpoucxomut
0e3yapHO U aBTOMATUYECKHU.

Crpykrypa komiiekca P3A ompenenena coriacHo TpeOoBaHusM. [IpenabsBisieMbiM K
ycrpoiictBam P3A: Hase:)kHOCTH, OBICTPOACHCTBHS, CEEKTUBHOCTH U UYBCTBUTEIILHOCTH.

ABTOHOMHAsI LIEHTpalibHAsl CUTHAJIM3aIUsl Ha MOJACTAHIIUM HE BHIMONHsETCA. Bcee GyHKIUU
HEHTPAIbHON cUTHaMM3auu BIMONHsOTCS toacucteMoil ACY TII udpoBeIM MOIKITIOUEHUEM.

Cxema pacnpenenenus o TT u TH ycrpoticte UTC na KTII-23 npencrasiena Ha iucrte |

rpadu4ecKoil yacTu JaHHOTO TOMA.

o
=
s MII Omoku B CBOEM COCTaBE HUMEIOT JBa YPOBHS IJIOTUKH: <(OKECTKYI0» U CBOOOJHO
<
[s2)
A IPOrPaMMHUPYEMYIO.
HcnonbszyemMbie GyHKIUN «GKECTKOM» JTOTUKU:
<
=
= — MaKcCHUMaJIbHasg TOKOBas 3aluTa,
=
=t — JIOTMKA OTKJIIOUYECHHS OT AYTOBOM 3aIIUThI C KOHTPOJIEM IO TOKY WJIM HAIIPSKEHHUIO;
]
= — OTKJIFOUYECHHME OT BHELIHUX TEXHOJIOTHYECKUX 3AILNT;
=
=
]
=
< JIuct
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— aBTOMAaTHKa YIPaBJICHUS BBIKIIOYATEIEM.
OyHKIMKM CBOOOJHO MPOrPaMMHUPYEMOIl JTOTHKHU MO3BOJISIOT PEa30BaTh JIOMOJHUTENIbHbIE

ITOPUTMBI B3aMMO/ICHCTBHSI 000PYIOBaHUS U 3aBUCST OT KOHKPETHOTO 00OBEKTA.

MakcuMaJbLHasl TOKOBasl 3aIUTA.

MakcumanbHast TokoBas 3amurta (MT3) BeimotHeHa Tpexda3zHou, TpexcTynenuaroil. [lepBas
Y BTOpasi CTYNIEHU UMEIOT HE3aBUCUMBIE OT TOKA BBIJEP>KKM BPEMEHHU U BBITIOJHEHbBI HAIIPABICHHBIMH.
Tperbss CTYIIEHb MOXET HCIOJIB30BAaThCA KAK C HE3aBUCHMMOW, TaK M C 3aBHUCUMOW BBIIEPIKKOMN
BpeMeHHu. TpeThsa crynieHb MT3 BblllOJTHEHAa HEHAIPaBJIECHHOW U MOKET BBIBOJAUTHCS U3 JCHCTBUSA HA

OTKJIIOYUCHUC.

3amuTa oT AYroBbIX 3aMbIKAHMI.

3ammra oT AOyroBbIX 3amblkaHui (3/13) mpeaHazHadyeHa AJis OTKIIIOYEHHS 3alUIAEMOI0
IPUCOEIUHEHUsT IpU JyrOBOM 3aMbIKaHMM B OTCEKE BBOJAA/BbIBOJA (KaOEIbHOM OTCEKe) U
¢opMupoBanus IMMHKM 3/13 mpu OYroBbIX 3aMbIKAHHUAX B BBICOKOBOJIBTHOM OTCEKEe (OTCEKe
BBIKJIFOYATENS) U OTCEKE COOpHBIX MIMH. 3/[3 UCIOIb3yeTCs Py HAIMYUU JaTYUKOB JYyrOBOM 3allUTHI,
TaKUX KaK (OTOTUPUCTOPBI, IyTEBbIE BBIKJIIOYATEIN Pa3rpy304HbIX KIalaHoB U Jp.

B sueiikax ycrtanoBnensl MII 6moxu myrosoit 3ammtel Tuna BJ[3-01 mpousBoactBa AO
«UDA3». broku BJI3-01 npennasnavens! ans 3anmuthl mkagos KPY, KCO, KPYH snexkrpudyeckux
cranuuii u mnoxacranuui 0,4...35 kB 1npu BO3HUKHOBEHMHM B HHUX KOPOTKUX 3aMbIKaHUH,
COINPOBOKAAIOIIMXCSA OTKPBITOM 3JEKTPUUECKON Iyroi, M BbIJAUYM CHUTHAja YIPABIEHUS B LENU
ABTOMATHUKH U peneiiHoN 3amunTel. biiokn MoryT ucnosns3oBatecs kak ¢ MII tepmunanamu P3A, tak u
C IIOOBIMH BHJIaMH peNleiHBIX 3alUT, HATPUMED, Ha 3JIEKTPOMEXaHUYECKOH 3JIeMEHTHOH 6ase.

brnoxu B/[3-01 pearupyioT Ha HCKpOBBIE pa3psibl U CpadaTHIBAIOT 1O MOSIBJIECHUS CTOs0A
AIIEKTPUYECKON AYTH, WM, B KpailHEM Cilydae, Ha Ha4aJbHOW CTaJUU MOMEHTAa BOZHUKHOBEHUS YTH.
B pesynbrare cBoaATCSs K MUHMMYMY MM HMCKIIIOYAIOTCS MOBPEXJICHHS 00OpYNOBaHMS, a TaKKe

obecneunBaeTcsl 0€30MacHOCTh O6CJ'Iy>I(I/IBaIOH_IGFO nepcoHala.

E broku BRIMONHSIOT ciaeayroume QyHKINN:
c%- - 3alIuTa OT BOSHUKHOBCHUSA BHCKTquCCKOﬁ I[yTI/I HOCpeI[CTBOM cc paCHO3HaBaHI/I$I 1 BbIga4da
o
M CUTHaJIa YIIPABJICHUA B IICTIM aBTOMATHUKHU U pCHCﬁHOﬁ 3alluThI,;
- BHYTPECHHEC CaMOJUArHOCTUPOBAHUC HNCIOCTHOCTU JATYUKOM OAYT'd U MUKPOCXCMBI;
o]
&
f:“( - CBE€TOBAadA CUTHAJIU3allus (baKTa BO3HUKHOBCHUA )1y1“1/1 B COOTBeTCTByIOHIeM KaHalJic,
=
=
=
°
=
=
=
o
=
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- 3alUTa OT JIOXKHBIX CPaOaThIBAHUN TPU BO3HUKHOBEHHH WMITYJIBCHBIX MOMEX OOJBIION
MOIIIHOCTH, a TaK)K€ OT TOCTOPOHHUX MCTOYHUKOB cBeTa ((hOHAPUK, TaMITbl HAKAIMBAHUS, COJTHCUHBIN
CBET U T.II.).

K Gyokam mozaxroyaroTcst 10 3 (Tpex) MaTYMKOB JYTH — [0 YUCITY BO3MOXHBIX 3aMKHYTBIX

00nbemoB suekiku KPY, KPYH unu KCO.

BHemHee oTK/II0YeHNE U CUTHAJIN3AIUS.

B ycrpoiictBe mpenycMoTpeHa BO3MOXHOCTh MOJKIIOYEHHS BHEIIHUX TEXHOJIOTHUECKUX
3amuT (ra3oBas 3amura TpaHcdopMaropa, 3alluTa OT IeperpeBa U T.m.). JleHCTBUE HX MOXKET
OCYIIECTBISIThCA KAaK HA CUTHAIM3AIMIO, TaK M Ha OTKJIIOYeHHE. J[MCKpeTHbIE BXOIbl, K KOTOPHIM
NOJKJIIOYAIOTCS 3alllUThl, NEHCTBYIOLIME HA OTKJIIOYEHHE, HAa CUTHAJIM3ALNIO, 33/1al0TCs B MaTpHUILE
KoH(urypauuu. [[eiicTBue Ha OTKIIIOYEHHE M HAa CUTHAIIM3AIMIO OCYIIECTBISIETCS C PETYIUPYEMbIMU

BBIACPIKKAMU BPEMCHU.

YnpasJ/ieHUue BBIKII0YATEJIEM.

VYnpasieHue BbIKJItouyaTenaeMm ocyulectBisercs ¢(yHkuusamu P3A u nojaueidl BHEIIHUX
CUTHAJIOB YIPABJICHUS C KJII0Ya YIPABJICHUs, OT YCTpOUCTB Tenemexanuku uiau ACY TIL

Bremnee ynpaBieHue BBIKIIOUATENEM paszaeisercs Ha «MectHoe» u «/luctanunonnoe». B
«MecTHOMY peXHME YIPABJICHUE BBIKITIOUATENIEM JOCTYITHO TOJNBKO Yepe3 (yHKINOHAIHHBIE KHOIKH
«OTKIIOUNTE» U «BKIIOYUTHY», PaclonoKEHHbIE Ha JULEBON NaHeIn ycTponcTBa. Beox «MecTtHOro»
pPEKHMMa YIIPABJICHUS BBIKJIIOUATEIIEM OCYILIECTBIISIETCS HAKATUEM Ha KHOINKY «MeECTHOe yIpaBiieHueE»
Ha JIMIEBOM IaHEIW YCTPOMCTBA. B 3aBUCMMOCTM OT HACTPOMKH YIPABJICHHUE BBIKIIOUYATEIEM OT
(YHKIIMOHAIBHBIX KHOMOK «OTKIIOYUTHY U «BKIIOYUTHY, PAcHOIOKEHHBIX Ha JIMLEBOH IaHeNIu
YCTPOMCTBA, MOXKET OBITh IOCTYIHO Kak B «MeCTHOM» peXnuMe, Tak U B «J{UCTaHIIMOHHOM.

B «/lucTaHuMoHHOM» pEeXHME YIpaBlIeHHE BbIKItouaTeseM noctynHo depes ACY TII, IIK
(USB), OT BHEWIHUX CUTHAJIOB, IOJAaBa€MbIX Ha JUCKPETHBIE BXOAbl OT KJIKOYa WM KHOIIOK

yIpaBJeHUs, a TAaKXKe OT YCTPOUCTB TeleMeXaHUKHU. YmpasieHue BoikiatodareaeM oT ACY TII unu c

E: K MOKET OCYHICCTBIIATHCA TOJIBKO IMPU HAJIMYNUU CUTHAJIA <<Pa3pemeHHe ACY».

S

s Pexum YIIPpaBJICHHUS BBIKJIIFOYATEISA HE BIIMACT HA Cpa6aTBIBaHI/Ie 3allIUThl 1 aBTOMATHUKU.
<
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=
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HJ’IH IMOATBCPKACHUA BO3MOXHOCTU IIPUMCHCHUA BI)I6paHHBIX IIPUHIUMIIOB BBIMTOJIHCHUA

pCHCfIHOfI 3alllUThl B HaHHOﬁ MMOSICHUTEILHON 3aIThCKe IMPUBOJUTCA OpI/IeHTI/IpOBO“IHHﬁ pacucT

YCTaBOK CpaGaTBIBaHI/ISI 3alluT. HpI/IBCIIeHHBIe B JAaHHOM pa3acii€c pacdCTbl BbIIIOJIHCHBI I10

YIPOLIEHHBIM METOJUKAM U IIPELYCMATPUBAIOT PsJ JOIYLIECHUN.

Tak kak Ha JMaHHOM JTane NpuBs3Ka yCTPOUCTB P3A K KOHKPETHBIM MPOU3BOIAUTEISIM HE

OCYHIECTBIIACTCA, OnaHKu YCTaBOK B AAHHOM pa3JiCjI€ HC IIPUBOIATCA. COOTBGTCTBYIOH_II/IG OnaHKH

YCTaBOK TMPEIOCTABISIOTCS Ha JTane pa3padOTKU pabodedl JOKyMEHTalMH I0cie BbIOOpa

MPOU3BOAUTENS YCTPOUCTB.

4.1 Ucxoanble T1aHHbIE U pacyeTHAasi cxeMa

Toku xopotkoro 3ambikanusi Ha cekuuax 6 kB TIC 110 kB «IOxnas» CeepHoro

npousBojcTBeHHOro oraeneHus guimana [IAO «MPCK Bonru» - «HyBammHepro» 1o cOCTOSHUIO Ha

16.01.2020 u nmapameTpsl CHIIOBBIX TpaHC(HOPMATOPOB MpHUBeIEHBI B Tabmmnax 4.1 u 4.2.

Tabmuna 4.1 — Toxu kopotkoro 3ambikanus Ha 3 u 4 cexiuu [1C 110 kB «¥OsxHas»

Pexnm TOK KOPOTKOTO 3aMbIKAHMS
MaxkcuMaIbHBIA 19,050 kA
MuHuMaabHBINA 13,927 xA

Tabnuna 4.2 — Jlanable CHIIOBBIX TpaHC(HOPMATOPOB

[Tapametp TLS-1000kVA/6/0.4
MomiHocTh IToJIHAasi HOMHUHAJIbHAas 1000 kBA
HomunanpHas gactoTta 50 I'y
HomuHansHOE HanpsikeHue ctoporsl BH 6 kB
HomuHanpHOE HanpskeHue croponsl HH 0,4 xB
HomuHanbeHb11 TOK cTOpOoHBI BH 96,2 A
HomunaneHsiii Tok croponsl HH 1443,4 A
Hanpsxenne koporkoro 3ambikanuss BH — HH 6%
ITotepu kopoTkoro 3ambikanust BH — HH 8,13 kBt
ITorepn akTUBHOI MOIIIHOCTH XOJOCTOT0O X0/1a 1,77 xBr
ToK X0JIOCTOTO X042 0,85%
['pymnmna coenquHeHnit 0OMOTOK Y/Yu-0
Crnioco0 perynmupoBaHusi HaOpsKEHUs I16B
Homunanbnblii k03¢ dunuent tpanchpopmannu BH — HH 15
MecTo yCTaHOBKHM YCTPOMCTBA PETYIHPOBAHNUS BH
KosngecTBo cTyneHel peryanupoBaHus 5
KosingyecTBo cTyrneHei peryaupoBaHus B « + » 2
[Iar perynupoBaHus B « + » 2,25%
KosnyecTBo cTyneHel peryaupoBaHus B « — » 2
[Iar peryaupoBaHus B « — » 2,25%
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PacuetHas cxema npuBezieHa Ha pucyHKe 4.1, cxema 3amelleHus: — Ha pUCyHKe 4.2.
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T1C IOxnas
e~~~ o
(e Ok |
| |
3c 6 kB K1 4c 6 xB K2
| |
| e e |
| Ql Q2 |
| |
. - v N _
AAB-2(3x240) AAIIIB-2(3x240)
Ll =642 M I2 =635M PII-2
;____A___________A _____ _‘
| Q3 Q4 |
| |
lc 6 kB K3 2¢ 6 xB K4
o B
| |
@ Q6 |
| |
. - .y N _
AAB-3x120 AAB-3x120
[3=85m [4=105m KTII-23
r N~ N T
| |
B Q8 |
| 6 kB K5 6 kB K6 |
| 7'Z 7'Z |
| ™ |
| 6/0.4 xB 6/0.4xB |
| 1000 kBA 1000 kBA |
| 0.4xB K7 0.4 kB K8 |
| |
.- ]
s Pucynok 4.1 — PacueTtHas cxema.
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Ec Ec

Xc Xc

3c 6 kB K1 4c 6 xB K2
Zx1 7x2

1c 6 kB K3 2¢ 6 xB K4
7Zx3 Zx4

6 kB K5 6 xB K6
Ztl 712

0.4 xB K7 0.4 xB K8

Pucynok 4.2 — Cxema 3aMenicHus.

COHpOTI/IBJIeHI/Ie CUCTEMBI B MAKCUMAJIbBHOM XU MUHHUMAJIBHOM PECKHUMAX

U¢ Uc
Xcmax = ©) = 3 = . = 0,182 OM, (41)
\/§ ' IK3 K1 max \/§ IK3 K2 max \/§ 19’050
e e 0,249 0 (4.2)
Xcmin = 3) = @) = . =V, M, 4.2
\/§ ' IK3 K1 min \/§ ) IK3 K2 min \/§ 13,927
riue U, = 6 kB — nanpsbxkenue cetu;

I(3)I<3 K1 max = I(?’)K3 k2 max = 19,050 KA — Tok Tpex(}a3HOro KOPOTKOTO 3aMbIKaHUs Ha IIHHAX 3

%
E 4 cexiuu 6 kB TIC 110 kB «lOxHasi» B MakcuManbHOM peskume (Tadmuia 4.1);
§ 19, k1 min = 1% 12 min = 13,927 KA — Tok Tpex(a3HOro KOPOTKOTO 3aMbIKaHUsI Ha MIUHAX 3 U
m
4 cexrun 6 kB TIC 110 kB «OsxHast» B MUHUMAITLHOM peskume (Tadmwuia 4.1).
<
s
- Conpotusienue cunosoro Tpanchopmaropa 1000 kBA:
g
]
=
=
=
]
=
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_ Ux% UgOM BH __ 6 6

7. = - = 2,16 Om, 4.3
T 7700 S,u. 100 1000 M (43)

rmue Usom s = 6 KB — HOMuHaIbHOE HanpskeHue croporsl BH tpanchopmaropa (tadnuia 4.2);
U % = 6% — nanpspkenne kopoTtkoro 3ambikanusi BH-HH tpancdopmaropa (tabnuna 4.2);

Siomr = 1000 kBA — HOMHHAIBHAS [TOJHAS MOIIHOCTE TpaHchopmaropa (Tabiuma 4.2).

ComporuBnenne kabener AA06-2(3x240)-6xkB u AAIIB-2(3x240)-6xB ot IIC 110 xB
«Osxnas» no PII-2:

_Xo-ly _ 0,071-0,642

X = — z = 0,023 Om, (4.4)
Xo-l, 0,071-0,635

X, = = > = 0,023 Om, (4.5)
Ro-Ly 0,129-0,642

R = 5= > = 0,041 Om, (4.6)
Ro-l, 0,129-0,635

Ry = 2 = > = 0,041 OmMm, @.7)

Ly = ,/Xil +R2, = /0,023% 40,0412 = 0,047 Om, 48)
Lo = 1/Xlzcz + RZ, =/0,0232 + 0,0412 = 0,047 Owm, (4.9)

rIe Xo = 0,071 Om/kM — ynenbHOE peakTHBHOE colpoTuBiicHHe Kabeneir AAB 3x240-6kB u
AAIIB 3x240-6kB;

Ro = 0,129 Om/km — ynensHOE akTUBHOE conpoTuBieHue kabeneit AAb 3x240-6xB u AAIIIB
3x240-6xB;

li1 = 0,642 xm — mmnHa kabens ot [IC 110 kB «tOxnas» (stueitka Ne312) go PII-2 (sueiika

2 Ne6);
m
E_ I = 0,635 xm — mmnHa kabens ot I1IC 110 kB «lOxuas» (sueiika Ne412) mo PII-2 (sueiika
s
§ Nel2);
Xk — peaKkTUBHOE COMPOTUBJICHHE KaOeIbHOW JTUHUH;
g Ry — akTHBHOE COTIPOTHUBIICHHE KAOCIHHOU JTUHUH,
=
= Z, — TIOJIHOE COMPOTUBIICHHE KaOeIbHOW JTHHUU.
=
o
=
Conporusienne kabeneir AA6-3x120-6xB ot PI1-2 no KTII-23:
o
=
2
< JIuct
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X3 = Xo * Lz = 0,076 - 0,085 = 0,006 Om,

XK4

_ Xo - lK4-

= 0,076 0,105 = 0,008 Owm,

R =Ry -l = 0,258 0,085 = 0,022 Om,

R, =Ry - L, = 0,258-0,105 = 0,027 Om,

Zs = |X2; + R2%; =1/0,006% + 0,0222 = 0,023 Owm,

Zus = |XZ, +RZ, =,/0,0082 + 0,0272 = 0,028 Owm,

rIe Xo = 0,076 Om/kM — ynenpHOE peakTHBHOE conpoTuBieHue kadens AADB 3x120-6kB;

Ro = 0,258 OM/kM — ynenbHOE akTUBHOE conpoTHBiieHue kadens AADB 3x120-6xB;

lis = 0,085 kM — mwmaa kabens ot PIT-2 (suetika Ned) no KTII-23 (siueiika T1);
lea = 0,105 k™ — nmuaa kabens ot PII-2 (suetika Nel7) mo KTII-23 (sueiika T2).
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(4.10)

(4.11)

(4.12)

(4.13)

(4.14)

(4.15)

Tok KOPOTKOI'0 3aMBbIKaHUA B TOYKax K3...K6 B MakcMMaIbHOM M MUHHMAJILHOM pexKuMax

OyJzeT paBeH:
I}(cz)}@ max V3 e = ° = 15,127 kA; (4.16)
3  (Xemax + Ze1)  V3:(0,182 + 0,047)
l(cz)KS min — UC = ° = 11,703 KA; (417)
V3 (Xemin + Za)  V3:(0,249 + 0,047)
Ig)m max \/— UC = 0 = 15,127 KA; (418)
3 (Xemax + Zez)  V3-(0,182 + 0,047)
1t min = = = ° = 11,703 kA; (4.19)
. V3 (Xemin + Zgz) V30,249 + 0,047)
g U, 6
§ ks max = V3 - (Xemax + Zg + Zya)  V3- (0,182 + 0,047 + 0,023) 13,746 1h; (4.20)
m
I;(ci)KS min — L = 0 = 10,859 KA; (4.21)
: V3 (Xemin + Zia +Zs)  V3:(0,249 + 0,047 + 0,023)
g
. 5 U, 6
5 b max = 75 Coomms +Zus T 2g) V3018240047 +0028) A (42
=
5 JIuct
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[® - Ue = °
K6 min = 7y + Z) V3 (0,249 + 0,047 + 0,028)

= 10,692 KA; (4.23)

Tokr KOPOTKOrO 3aMbIKaHUS 3a CHIOBBIMH TpaHchopmaropamu (toukun K7 u KS8),

IPUBEJICHHBIE K CTOPOHE 6 KB B MakcHMMaibHOM 1 MUHHUMAJIBHOM peXHUMax, OyAyT paBHBI:

U 6
3) c
I = = —
}SRTMI 3 (Xe max + Zey + Lz + Zpy) V3 (0,182 + 0,047 + 0,023 + 2,16) (4.24)
= 1,436 KA;
I3 (Xe min + Zgg + Zgs + Zpq) V3 (0,249 + 0,047 + 0,023 + 2,16) (4.25)
= 1,397 KA;
W KEMAX T3 (Xe max + Zuo + Zea + Z1p) V3 (0,182 + 0,047 + 0,028 + 2,16) (4.26)
= 1,433 KA;
$SEEMIN 3 (Xe min + Zuz + Zig + Z72) V3 - (0,249 + 0,047 + 0,028 + 2,16) (4.27)
= 1,395 KA;

4.2 Bb100p ycTaBOK 3allIMTHI CHJIOBBIX TPaHC(OPMATOPOB

Jlns  BBINOJMHEHMS TOKOBOM  3amuThl  TpaHcdopmaropoB 6/0,4 kB  mpumensercs

ABYXCTYIICHYATasd HCHAIIPABJIICHHAA MaKCUMaJibHasl TOKOBAsA 3aluTa.

4.2.1 TokoBas 0OTCEYKA

HepBa;I CTYIICHb 3alllUTbl — TOKOBasA OTCCYUKa (TO) npeaHasHadYceHa IJisi CCJICKTUBHOI'O

OTKJIFOUEHUS MEXIy(a3HbIX KOPOTKUX 3aMbIKaHUM B TpaHC(OpMATOpe ¢ MUHUMAJIbHOM BBIIEPIKKON

2 BPEMEHHU.

=

§' Tok cpabareiBanus TO onpenensiercs Mo ABYM YCIOBUSIM:

& 1 Orcrpoiika ot K3 Ha cropone HH tpancdopmaTopa

s 3

CE IC3 TO = kOTC ' I]gﬂ)maxl (428)
=

z

S rae Kore = 1,1...1,15 — ko3 durment orcrpoiiku 11t MIT 6510K0B;

o

s

=
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3 _ @3 .
I )BH max = I )K3 K3 T — MAKCUMAJIBHBIM TOK BHEIIHETO KOPOTKOI'O 3aMbIKaHUS, T.€. 3 CHJIOBBIM

tpancdopmaropom (Ha cropone 0,4 kB) (pacuernsie Touku K7 u K8).

2 OtcTpoiika oT Opocka TOKa HAMarHUYHWBaHHMS.

(4.29)

Ies 10 = Kore " Tuom
rie Kore = 3...4 — KOOpPULIMECHT OTCTPOMKH;

liom + — HOMHUHAIIBHBIN TOK cTOpoHbI BH cuimoBoro Tpancopmaropa (tadbnuna 4.2).

[IpoBepka uyBctBUTEnbHOCTH TO ocymectBisiercas npu K3 Ha cropone BH cuioBoro

tpancdopmaropa (pacuetnbie Touku K5 n K6)

@ 3
k. = IK3 K5 min _ ﬁ . IK3 K5 min - 15 (430)
! IC3 TO 2 IC3 TO N '
st pancopmatopa T1 momyunm:
les rort = Kore " %7 max = 1,15 - 1436 = 1651 A; (4.31)
Isror1 = Kore * liomr1 = 4+96,2 = 384,8 A. (432)

[Ipunumaem HauOosblee 3HaYCHHE, T.€. les o1 = 1651 A, te;10 =0 C.

[TpoBepum uyBcTBUTENBHOCTE TO

() 3)
ky = IK3 K5 min _ ﬁ ) IK3 K5 min _ E . 10859 =57>1,5 (433)

IC3 TO T1 2 IC3 TOo Tl 2 1651

quCTBI/ITeHBHOCTL YAOBJICTBOPUTCIIbHA.

%
z st pancopmaTtopa T2 momydnm:
e
les rorz = Kore " IS g max = 1,15+ 1433 = 1648 A; (4.34)
o]
=
. Iesro12 = Kore * Liowrz = 4+ 96,2 = 384,8 A. (4.35)
=
3
= [TpuHMMaeM HanOobIIEe 3HAYCHHE, T.C. |30 = 1648 A, t; 0 =0 C.
i
5
=
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[IpoBepum uyBcTBUTENBHOCT TO

(2) 3)
k. = I}cs K6 min _ \/_ IK3 K6 min _ \/_ 10692 =56>15 (436)
! Ic3 TO T2 2 Ics TO T2 2 164’8 ' ,

UyBCTBUTEIBHOCTD YOBJIETBOPUTEIIBHA.

4.2.2 MakcuMaJbHAsl TOKOBAS 3aLIATA

Bropas crynenp 3ammThel — MakcuManbHas TokoBasg 3amura (MT3) npennaznauena ans
OTKJIIOYCHUSI MEXIy(}a3HbIX KOPOTKHX 3aMbIKaHUH B TpaHc(opmaTope M pe3epBUPOBAHUS 3alUT
CMEKHBIX JIEMEHTOB.

Tok cpabaTbiBaHMs BTOPOH CTYNEHM ONpPEAENSIeTCs 10 YCIOBUIO BO3BPATA MOCIIE OTKIOYECHUS
BHEIITHET0 KOPOTKOTO 3aMbIKaHHs (KOPOTKOE 3aMBIKaHUE 32 CUIIOBBIM TPAHC(HOPMATOPOM - B CETH
0,4 xB)

k, -k
les mrs 2 % ) Ipaﬁ.max' (4-37)

rue ky=1,1...1,2 — koapdunuent Hagexuoctu a1 MIT 610K0B;

k. = 1,5...6 — ko3 durmeHT camosanycka Harpy3Kd, OTPaXKaroIIUi yBeJIUUEHHE paboyero
TOKa 3a CYET OJHOBPEMCHHOIO ITyCKa BCEX OJJICKTPOJBHUTATENICH, KOTOpPHIC 3aTOPMO3WIHNCH IIpU
CHW)KCHHHU HAIIPSDKEHUS BO BPEMS BOSHUKHOBEHHUS KOPOTKOTO 3aMbIKaHUSI.

ks = 0,95 — koo purrent Bo3spata st MIT 6110K0B;

lpag.max = lwomr = 92,6 A — MakcuManbHBIN paboumii TOK yepes TpaHchopmaTop.

UyBCcTBUTENBHOCTh BTOpPOU cTymeHu ocymectsisercs npu K3 nHa cropone HH cunosoro

Tpancopmaropa (pacuetHbie Toukr K7 u K8) B MUHMMAaIBHOM peskuMe

% (2) (3)
E kq — IK3 K7 — ﬁ IK3 K7 > 1’2 (438)
c% IC3 MT3 2 IC3 MT3
e
g tpancdopmaropos T1 u T2 monyunm
g
= k, - ke 1,2-1,5
- Leswrs 2 == lpasmax = g5~ 92,6 = 17554 (4.39)
=)
=
[Mpuanmaem lg; s = 175,5 A, te;ys = 0,5 C.
o
s
=
< JIuct
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Bzam. unB. Ne

Tlonm. n nara

HMuB. Ne momn.

IIpoBepuM 4yBCTBUTEIBHOCT BTOPOM CTYIIEHU

qul —

@

__ "k3 K7 min

IC3 MT3

IC3 MT3

NEY

(2)
k 2_11<3K8min_£_I
qyT2 — -

3)

k3 K7 min __

IC3 MT3

3

k3 K8 min __

IC3 MT3

I‘I}’BCTBI/ITeJ'I]':HOCTb YAOBJICTBOPUTEIIbHA.

V3 1397

——=69>12

2 175,5

V3 1395
2 1755

PesynbTathl pacueTa ycTaBoK npuBeACHbI B Tabmuie 4.3.

Tabmuua 4.3 — Pe3ynbraThl pacuera yCTaBOK B NIEPBUYHBIX BEITMUYNHAX

=69>1,2
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(4.40)

(4.41)

Ipucoe e [IpenBapuTenbHbIC YCTABKHU 3aIIUT B IIEPBHUYHBIX BEJTMUYNHAX
TO Ky 1o MT3 Ky wirs

Tpancdopmarop T1 1651 A;0 ¢ 57>172 175,5A;0,3 ¢ 6,9>15

Tpancdopmarop T2 1648 A;0c 56>1.2 175,5A;0,3¢ 6,9>15

VYcraBku MOTYT OBLITH YTOYHCHBI HaHaHOqHOfI opraHmauHeﬁ Ha 3TaIri€¢ BBIIIOJHCHUA ITYCKO-

HaJa1aaO04YHbIX pa60T B 3aBUCMMOCTH OT KOHKPCTHBIX IIapaMETPOB IIPUMCHACMOI'O O60py,[[0BaHI/I$I.
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5 CnMCOK HOPMATHBHO-TEXHUYECKUX TOKYMEHTOB

1 TlpaBumma ycTpoicTBa 3JE€KTPOYyCTaHOBOK. M31anue 7, JOMOTHEHHOE, C UCTIPABICHUSMH.

2 TOCT P 50648-94. CoBMECTHMOCTh TEXHHUYECKHUX CPEJCTB DJICKTPOMArHUTHAS.
Y CTOHYMBOCTh K MAarHUTHOMY TIOJIO MPOMBIIUIEHHON 4acTOThl. TexHu4Yeckre TpeOOBaHUS U METOMbI
WCIIBITAHUM.

3 TOCT P 50649-94. CoBMECTHMOCTh TEXHUYECKHUX CPEICTB AJIICKTPOMArHUTHAS.
Y CTOWYMBOCTD K UMITYJIbCHOMY MarHUTHOMY TOJI10. TeXHUYecKue TpeOOBaHUS U METO/IbI UCIIBITAHUH.

4 TOCT P 50652-94. CoBMeECTUMOCTb TEXHMUYECKHUX CPEICTB 3JIEKTPOMarHUTHasl.
YCTOHYMBOCTD K 3aTyXarolleMy KoJeOaTelbHOMY MarHUTHOMY mojro. TexHuuyeckue TpeOOBaHUS U
METO/Ibl UCIIBITAHUH.

5 TOCT 14254-2015. Crenenu 3amuThl, ooecnieunBaemMbie o0ooukamu (ko IP).

6 BKIXKUN.656316.004-98.01 PO «MukpompoeccopHbie OJIOKHM PpEICHHON 3alluThl U
aBromatuku cepuu BOMII PY-02. PykoBoacTBO 10 KCILITyaTalum.

7 BKIXKUN.656316.004 PY «Mertonnyeckue yKa3aHHs K pacueTy U BBIOOPY YCTaBOK 3allUT U

aBTOMAaTUKH ycTpoicTB cepurt BOMII PY»y.
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1 Cxema pasmewenus ycmpoucmb UTC no TT u TH Bsinosrena Ha ocHoBanuy cxemsi odHonuneuwod KTIT-23 (cm. mom 23-220-MOC 1174 7.1)
2 Toncmou nuwued Buideneno 3amensiemoe odopydobarue .

3 [lnan pacnonoxenus odopydobarus npubedex 6 mome 23-2020- MOC 1174 7.3
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oBoIHaYEHE Haumerobarue Kon. llpumeyarue
Al bnox MI1Y P3uA 63MI1 PY-025 TH 220REFMGS  5X/1 31 !
A2 Yempoucmbo dyzobou sawumsr 643 -01 1 Komnaexkmro ¢ BOA (3 wm.)
A3 Modyn memnepamypHozo KoHmpoas IHON 1
A4 [laHens zpaguyeckas cencopras bIMIT PY 1
AST bnok ynpabnenus npubodom 3azemnswuezo Hoxa bY/1-2 1 KomnnekmHo ¢ B3
AS2 brnox ynpabnenus npubodom Bsixamuozo 3nemerma bYIT -1 1 KomnnexkmHo ¢ 3PP
01..06 Jamyux memnepmayps AT17-300 6
E1.E10 Cneukadess KWIB3IT 1x2x0.78 20m | [nuwa ymodHsiemcs npu MoHmaxe
EL1EL3 | Jlawna Ecola GX53 LED 6W TABLET 220V 6000K 3 gggg”g’;fgggj(gmp"”"”
FVIFV3 Ozparuqumens nepexanpsxeHus 3 gggg%’m onpotHozo Aucha Ha
HLGT flamna CK/1 14 6 -/1-2-220, 3enewas, 2208 1
HLRT Namna LKA 14 6 -K -2-220, kpacwas, 220 B 1
HLW1 flamna CK/ 14 6 -X -2-220, sxenmaa, 220 B 1
KCL, KCT Pene npomexymoyroe RG25-1022-28-1220, Relpol 2
ar Beiknogamens Baxyymrsio BB -43A3 1 %%Ho OnpotHozo Aucha Ha
RCG, RCT UWunHas knemma ¢ zacumensHsimu 31emeHmamu k pene  TYPI50-VRC 2
SACT llepexnoyamens S10 JO 2255 B4/80 1 1
SADT Mepexmoyamens S10 J0 1102 A6/53 6 1
SBCT1 KHonka KY 201102 Y2, 23, 4epHas 1
SBT1 Knonka KY 201202 Y2, 73, kpacHas 1
SF1 Beiknogamens abmomamuyeckud BA 25-290C-2- L -6-0, 2 noa., IH =6 A, xap-ka [ 1
SF2, SF3 Beiknwyamens abmomamuveckud BA 25-290C-2- L -4-0, 2 non., Iw =4 A, xap-ka [ 2
S SF5, SF6 Beiknoyamess abmomamuyeckud BA 25-29-C-3-2-0, 3 non, In ~ 2 A, xap-ka ( 2
§ SF7 Beiknoyamens abmomamuyveckud BA 25-29-C-2-2-0, 2 non, In ~ 2 A, xap-ka 1
§ SF4 Beiknwyamens abmomamudeckud BA 25-29-(-2-6-0, 2 noa, Ih ~ 6 A, xap-ka [ 1
= SF4A Beixnoqamens abmomamuveckuu BA 25-290C-2- € -6-0, 2 non., v =6 A, xap-ka [ 1
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A4eUKU .
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35

{K1P-170 }

KTI1-23 4CH

BBrwz (A)-LS 5x10
KTI1-23. Tpancgopmameop T1

44

-_—

N

Bexmunsmop N°1

{KTP-171}

BBlHe (A)-LS 5x4
KTI1-23. Tpancgopmamop T1

b —

{K1P-172 }

Benmunsmop N°2

BBlwz (A)-LS 5x4

b —

{K1P-173 )

KTI1-23. Tpancgopmamop T1
Benmunsmop N°3

BBlHe (A)-LS 5x4

—

(o177
{KIP-174 }

KTI1-23. Tpancgopmamop T1
Benmunsmop N

BBlHe (A)-LS x4

-_—

{KTP-175 )

KTI1-23. Tpaucgopmamop T1
Benmunsmop N°5

BBlHe (A)-LS x4

-_—

KTI1-23. Tpancgopmamop T1
Benmunsmop N°6
BBlHz (A)-LS 5x4

XTT1 llenu numarus

L1-T1 1 xrit SFi1-1 —

[2-T1 2| X1z SF1-3 —

[3-T1 3| X113 SF1-5 —

N-T1 4| XTr [ X213 XT3 =

PE-T1 S| XT5 [ X117 AlRX3 =

6

X2 Lenu numarnus Benmunsmopob

A-T1 o1 | xmi1 KK1-2 —

A-T1 Q2 A-T1 —

A-T1 Q3 A-T1 —
—] A-T1 04

B-T1 o5 | xms KK1-4 —

B-T1 Q6 B-T1 —

B-T1 Q7 B-T1 —
———— B-T1 08

C-11 o9 | X9 KK1-6 —

C-71 Q1 (-T1 —

C-T1 o1 C-T1 —
———— -11 on

N-T1 on | xmn XTt4 —

N-T1 Q1 N-T1 —

N-T1 Q5 N-T1 —
—— N-T1 Y3

PE-T1 o7 | xrm1 XT15 —

PE-T1 Q18 PE-T1 —

PE-T1 Q19 PE-T1 —
 — PE-T1 (Vi

N
{A1P-176 }

b —

[lpumeyanus

1 Cxema nodknwyenus Beinoswena dng wkaga WYTIT 1

2 Ukap wabecrou odrocmoporrezo odcayxubanus 400x250 x600mm (U xI xB), B6od kadeneu ocywecmbisemcs cHuzy 4epes zepMobbodsi usu
naacmuxobByk @raHw -naness. Tunsi kadeneu u ux kouyecmbo Yka3aHs HA GOHHOM Yepmexe .

3 Pacnonoxerue knemmHuko8 6 wkagy ymoyxsemcs 3abodom -uszomobumenem.

4 Tun, konusecmbo knemm u npuwadnexwocmeu ymoyxsemcs 3abodom -uszomobumesnem .

5 Knemmsr XT1 donxwsr odecnesubams nodkmodenue xun kadesed do 10 k6. mM.

6 Knemmsi XT2 Gonxwsl odecnequbams nodkwqenue xus kadeseu 8o 6 k6. mM.

7 Knemmsi XT3 donxwsr odecneyubams nodkmwyeHue xua kadeneu do 4 k6. mM.

8 Knemmsr X:1.X:17 donxusi odecneqyubams nodkiwyerue xun kadeneu do 25 k6. mm.

9 Knemmsl X:18..X:35 donxHel odecnegubams nodknwyeHue xun kadesed do 4 «b. mm.

10 3abody -uszomobumenw npedycmompems b wkady ycmpoucmbo 3a3emaenus 3KkpaHob KoHmponbHsx Kadeneu u ux pe3epbHsix Xus.
11 Memannudeckue kpennenus u Memu3si 045 kpenaeHus wkaga k cmeHe Bxodsm 6 komnaexkm nocmabku wkaga.

12 Jkpaxsi koHmpoAbHeix kadeneu 3a3emaums ¢ GByx CMOPoH.
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Kadenu nponoxums

B zogpe §

{ K2P-161}

/|

|
|

N
T
i
.

(70 129
{K2P-162 )

T

(o0 122
{K2P-163 )

am
hd
s
N

{\K2P-164 }

Fa

{A2P-150 )

XT3 OnepamubBrsie uenu
— SF2-2 903 Q7 XT3:1 SB1-4
— KL1-12 903 02 X132 Al-X1
— SB2-1_ KMI-14 905 3 X133 SB1-3
— SB2-2  KkMI-13 907 4 X734 SA1-3
| KK1-96  HLGT-1 909 5 X135 SA1-2
4 KLI-AT HLWI-1 an 6 X736 Al-X:16
— HLYI-1 919 7 X737 KLT-11
— KL2-A1_HLRI-1 913 8 XT38 Al-X:8
| KL3-A1_HLR2-1 915 g X139 Al-X-12
— HLG2-1 917 0] X7310 AT-X:10
1
4
— X714 902 QL X313 Al-X2
— HLGI-2 902 O | XT3t KMI-A2
X Llenu dam4ukob memnepamypsi
o1-T1 1 X1 AT-X22
0n2-11 2 X2 Al-X23
03-T1 3 X3 Al-X:24
4
04-T1 5 X5 AT-X25
05-T1 6 X6 Al-X-26
06-T1 7 X7 Al-X27
8
07-11 g X9 Al-X28
08-T1 0 X10 Al-X29
09-11 11 X1 Al-X:30
2
10-T1 3 X173 Al-X31
EEEE— 11-T1 14 X14 Al-X32
EEEE— 12-T1 15 X175 Al-X:33
16
17
X Brixodmsie uenu
18 X18 KL2-24
19 X9 KM1-54
— 101-T1 Q20 X20 KM1-84
o2 xa KL2-34
QR X22 KL3-24
023 X23 KL1-24
24
25 X25 KL2-23
26 X26 AMI-53
— 137-T1 27 X27 KM1-83
———— 136-T1 28 X28 KL2-33
————— 139-T1 29 X29 KL3-23
————— 140-T1 30 X:30 KL1-24
31
32
33
34
35

45

(70170
{K2P-170}

KTI1-23. 4CH

BBrwz (A)-LS 5x10
KTI1-23. Tpawcgopmamop T2

-_—

Bexmunsmop N°1

{\K2P-171}

b —
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{K2P-172 )

b —

A
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S
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288
S s
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{K2P-173 )

BBlHe (A)-LS 5x4
KTI1-23. Tpaxcgopmamop T2

—

(770177
{K2P-174 )

Benmunsmop N

-_—

BBlHe (A)-LS x4
KTI1-23 Tpaucgopmamop T2

Benmunsmop N°5

BBlHe (A)-LS 5x4

-_—

XTT1 llenu numarus

L1-T1 1 xrit SFi1-1 —

[2-T1 2| X1z SF1-3 —

[3-T1 3| X113 SF1-5 —

N-T1 4| Xt [ X213 XT3 =

PE-T1 S| XT5 [ X117 AlRX3 =

6

X2 Lenu numanus Benmunsmopob

A-T1 o1 | xmi1 KK1-2 —

A-T1 Q2 A-T1 —

A-T1 Q3 A-T1 —
—] A-T1 04

B-T1 o5 | xms KK1-4 —

B-T1 Q6 B-T1 —

B-T1 Q7 B-T1 —
———— B-T1 08

C-11 o9 | X9 KK1-6 —

C-71 Q1 (-T1 —

C-T1 o1 C-T1 —
———— -11 on

N-T1 on | xmn XTt4 —

N-T1 Q1 N-T1 —

N-T1 Q5 N-T1 —
—— N-T1 Y3

PE-T1 o7 | xr1 XT15 —

PE-T1 Q18 PE-T1 —

PE-T1 Q19 PE-T1 —
 — PE-T1 (Vi

Pl

P

Q

(=)

S S

§ |S

Saln

8=

MY N

S5

SER
3 |5

AR 8
1

=
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{\K2P-176 }

b —

A A A o A
a IR e 18 18 8 olw- llpumeyarus
§: ‘S §‘: (}.f §l2 <§ §\* § i E 1 Cxema nodknwyenus Beinoskena dng wxaga WYTIT 2
N N N S|~ 2 - -
§§ “ §§ “ §L'§ “ §'§ N 2 likag Habecrou odrocmoporrezo odcayxubanus 400x250x600mm (W x[ xB), B60d kadeneu ocywecmbasemes cHu3y 4epes zepmobbodsi unu
S -
S8 S8|3 8|12 81T 5 Q' naacmuxobByk @raHw -naness. Tunsi kadeneu u ux kouyecmbo yka3aHs HA GOHHOM Yepmexe .
) S| ST S| S| 2T
z S3S S3|% 83|18 &5y |2 3 Pacnonoxerue knemmHukob 6 wkagy ymoynsemca 3abodom -uzzomobumesnem .
S ,ﬁg ;,-3: ~ 5{ ;ﬁ m§[ §| S ,%f' = E 4 Tun, konusecmbo knemm u npuwadnexwocmeu ymoyxsemcs 3abodom -uzzomobumenem .
S -
N SIS YIS TS TS N = 5 Knemmsr XT1 Gonxwsi obecnequbams nodkiwqeqve xun kadened do 10 k8. mm.
(S S E R E R R S -
= c < N N x 6 Knemmsi XT2 Gonxwsl odecnequbams nodkwdenue xus kadeseu 8o 6 k6. mM.
v V V v v 7 Knemmsr XT3 Oonxwsl odecneubams nodkiwyeHue xun kadened do 4 k6. mM.
= 8 Knemmsr X:1.X:17 Jonxwsl odecneyubams nodknwyerue xun kadesed do 25 k6. mm.
§ 9 Knemmsl X:18..X:35 JonxHer odecnegubams nodknwyeHue xua kadesed do 4 «b. mm.
< 10 3abody -uszomobumenw npedycmompems 6 wkady ycmpoucmbo 3a3emaenus 3KkpaHob KoHmponbHsx Kadeneu u ux pe3epbHsix Xus.
§ 11 Memannudeckue kpennenus u Memu3si 045 kpenaeHus wkaga k cmeHe Bxodsm 6 komnaexkm nocmabku wkaga.
12 Jkpaxsi koHmpoAbHeix kadeneu 3a3emaums ¢ GByx CMOPOH.
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Odo3Hayenue
kadens, npoboda

Tpacca

Y4acmox mpaccsi kadess, npoboda

Kadess , npobod

no npoexkmy

nponoxeH

Hasaro Kose Kon. qucno u ceyenue Kon. qucno u ceyenue
Mapka ‘ Anuna, M Mapka ' [nuna, M
XUA XU
B 8m - no wkagam,
KIP-141 KTI1-23 S4eika & «B mpawcgopmamopa T1 | KTI1-23 Uikap LIOTE 17M ~ 10 KaBEAHM KOHEMPYKULAN KBBI FHe (A)-LS bx25 25
i 8m - no wkagam,
KIP-142 KT1-23 H4eika 6 «B mpawcgopmamopa T1 | KTI1-23 likap LIOTE 174 ~ 10 KaBEAbHM KOHCMPYKULAN KBBI nz (A)-LS 4x25 25
K1P-143 KTI1-23 H4eika & kB mpancpopmamopa T1 |KTI1-23 Hueuka 6 kB mpancgopmamopa T2 8 - o weagan; KBBI Tz (A)-LS bx25 30
) ' pancpopHanp ' pacpophanop 22M - N0 Kade/NbHsIM KOHCMPYKUUSM He [/ e
i 8m - no wkagam,;
KIP-144 KTI1-23 S4euka 6 kB mpawcgopmamopa T1  |KTI1-23. lUkap WOTE 174 = 00 KABEABHM KOHCMPYKILAN KBBI 3wz (A)-LS bx25 25
KIP-145 KTI1-23 H4euka 6 kB mparcpopmamopa T1 |KTI1-23 Hdeuka 6 kB mpaHcpopmamopa T2 8 - no ukagay, KBBI 3nz (A)-LS 4x25 30
) ‘ pancpophanp ' pacpophanop 22M - N0 KaBE/bHAM KOHCMPYKUUAM He 1A= X
. 8m - no wkagam,
KIP-146 KT1-23 H4eika & «B mpawcgopmamopa T1 | KTIT-23. Ukap ACH 04 «B 321 - 1o KadesHu KoHCRpUKLUAM KBBI Fnz (A)-LS bx25 40
KiP-167  |KTN-23 Aseina 6 kB mpascpopmanopa T |KTN-23 Sseika 6 x8 mpascoopmanopa T2 |6 = 10 UKagar BBz (4)-LS 4x25 30
} ' pascgoprancy ' pacpopHanop 22M - N0 Kade/bHsM KOHCMPYKUUSM He A X4
N 8m - no wkagam,
K1P-148 KT1-23 H4eika & «B mpawcgopmamopa T1 | KTI1-23. Ukap ACH 04 «B E YT p—— KBBI FHe (A)-LS bx25 40
k-9 \KTn-23 Sveina 6 xB mpancoopmamopa T1 | KTM-23 Seeika 6 xB mpancoopmamopa T2 |61 - MO weapan, KBBI Iz (4)-LS 4x25 30
) ' pancpopHanp ' pacpopHanop 22M - N0 Kabe/NbHsIM KOHCMPYKUUSM He (A *4
i 8m - no wkagam,
KIP-150 KT1-23 H4eika & «B mparcgopmamopa T1 | KTI1-23 likap UTIT 1 224 - 10 KaBeAsHiM KOHCPUKURM KBBI Fnz (A)-LS 7x15 30
KTIT-23. Tpawcgopmamop T1 8m - no wkagam,;
Kip-11 KTiT-23. lkag UT3TT Jamyux memnepamyps N°1 27M - no kade/wHsiM KOHCMpykuuaM B zogpe A8z (A)-LS 2x2xG6 2
KTIT-23. Tpaxcgopmamop T1 8m - no wkagam,;
Kip-162 KTiT-23. lkag UT3TT HJamyux memnepamypsr N°2 27M - no kade/bHsiM KoHCmpykyusiM 6 zogpe A8z (A)-LS 2x2xG6 5
) KTI1-23. Tpawcgopmamop T1 8m - no wkagam,
Kip-163 KTT-23. lkag UT3TT Jamyux memnepamypsr N°3 27M - no kade/bHsIM KOHCMpyKyusiM 6 zogpe UGBz (A)-L3 2x2x06 2
) KTI1-23. Tpawcgopmamop T1 8m - no wkagam,
Kip-T64 KI-23. Uag WT3T T Jamyux memnepamypsr N 27M - no kadenbHsiM KOHCMPYKkUusM B 2ogpe UGBz (A)-L 2x2x08 2
5m - no wkagam,
KIP-170 KTI1-23 Ukap UTIT 1 KTI1-23 Ukap ACH 04 kB 20M - N0 Kade/bHsM KOHCMPYKUUAM BBlHe (A)-LS 5x10 30
} KTI1-23. Tpawcpopmamop T1 8m - no wkagam,
. Kip-171 K1l1-23 Uiag 13T Bermunsmop N°1 27M - N0 KabeNbHsIM KOHCMPYKUUSM BBlhe (A)-LS x4 2
S KTI1-23. Tpawcgopmamop T1 8m - no wkagam,
o - : ’ _
S Kip-172 Kii-23 lkap UT3TT Benmunsmop N2 27M - no Kade/bHsIM KOHCMPYKUUSM BBz (A)-LS Sx4 5
S
: [lpumeyanus
S 1 Kade/wHbil XypHan He Moxem CAYXUMb OCHoBaHueM /5 Hapesku Kadess .
ES 2 Kadenu Hapesawmcs no Gakmuyecku npoMEDEHHOU mpacce .
= 3 [nuwa kadeneu ykasaHa ¢ y4emoM HOpMsl OMX00a MAMepuanbHo20 pecypca.
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Tpacca

Kadess , npobod

no npoexmy nponoxex
Odo3HayeHue
Y4acmox mpaccsi kadess, npoboda
kadens, npoboda
Hasaro Hose Kon. qucno u ceyenue Kon. qucno u ceyenue
Mapka ‘ Lnuna, M Mapka ' Jnuna, M
XUA Xun
KTI1-23. Tpawcgopmamop T1 8m - no wkagam,
Kip-173 K1l1-23 Uiag LI3TT Bermungmop N°3 27M - N0 Kade/bHsIM KOHCMPYKUUSM BBlhe (A)-LS Sx4 2
KTIT-23. Tpaxcgopmamop T1 8m - no wkaganm;
Kip-174 Kii-23 lkag UT3TT Benmunsmop N% 27M - N0 KadesbHsIM KOHCMPYKUUSM BBz (A)-LS x4 2
KTIT-23. Tpaxcgopmamop T1 8m - no wkagam,;
Kip-175 Kii-23 lkag UT3TT Benmunamop N°5 27M - no Kade/bHsIM KOHCMPYKUUAM BBz (A)-LS x 2
KTIT-23. Tpaxcgopmamop T1 8m - no wkagam;
Kip-176 Kii-23 lkap UT3TT Bermunsmop N°6 27M - N0 KabenbHsIM KOHCMPYKUUSAM BBz (A)-LS s x4 5
- 8Mm - no wkagam,
K2P-141 KTI1-23. S4euka 6 «B mpawcgopmamopa T2 |KTI1-23. Ukap WOTE 22 - 10 KaBRALHIM KOHCPUKUUM KBBI 3wz (4)-LS bx25 30
. 8m - no wkagam,
K2P-150 KT1-23 H4eika & kB mpawcgopmamopa T2 |KTIT-23. Ukag LIT3T 2 221 - 10 KadensHu KoHCRpUKLUAM KBBI Fnz (A)-LS 7x15 30
KTI1-23. Tpawcgopmamop T2 8m - no wkagam,
kep-161 K1ll-25. liag 11372 Hamyuk memnepamypsr N°7 27M - no kadenbHsiM KOHCMPYKuusM B 2ogpe Uz (AL 2x2x08 75
} KTI1-23 Tpawcgopmamop T2 8m - no wkagam,
K2p-162 KI-23. lkag WT3T2 Jamyux memnepamypsr N°2 27M - no Kade/bHsiM KOHCMpykuusiM 6 2ogpe UGBz (A)-LS 2x2x08 2
) KTI1-23. Tpawcgopmamop T2 8m - no wkagam,
Kep-163 K1-23. Ukap L7372 Jam4ux memnepamyps N3 27M - no Kade/bHbiM KOHCMpYKuusM B 2ope 5Bz (A)-LS) 2x2x08 2
) KTI1-23. Tpawcgopmamop T2 8m - no wkagam,
Kop-164 KTiT-23. likag L7372 Jam4ux memnepamypsi N% 27M - no KadenbHsIM KOHCMpyKkuUsM 6 zogpe (13812 (A)-LS 2x2xGs 2
5m - no wkagam,
K2P-170 KT1-23. Ukag WT3IT 2 KTI1-23 lkap ACH 04 kB 10 ~ 10 KaBEAHM KOHCMPYKLLAN BBlHe (A)-LS Sxmw 15
KTIT-23. Tparcgopmamop T2 8m - no wkagam,;
Kep-171 K1i-23 llkap L7372 Bernmungmop N°1 27M - N0 KabenbHsIM KOHCMPYKUUAM BBz (A)-LS s x4 2
KTI1-23. Tpaxcgopmamop T2 8m - no wkagam,
Kzp-172 KTi-23 llkap L7372 Bermunsmop N°2 27 M - NO KadeNbHsiM KOHCMPYKUUSM BBIhz (A)-LS S x4 2
KTI1-23. Tpawcgopmamop T2 8m - no wkagam,
Kzp-173 KI-23. Ukag WT3T2 Bernmunsmop N3 27M - N0 Kade/bHsIM KOHCMPYKUUSM BBIwz (A)-LS S x4 2
) KTI1-23. Tpawncgopmamop T2 8m - no wkagam,
Kep-174 KI-23. Ukag WT3T2 Benmunsmop N% 27M - no KadenbHsIM KOHCMPYKUUSM BBlhe (A)-LS S x4 75
} KTI1-23. Tpawcgopmamop T2 8m - no wkagam,
. K2p-175 K1i1-23 lkap L7372 Benmunsmop N°5 27M - N0 Kade/NbHsIM KOHCMPYKUUSM BBlhe (A)-LS x4 2
S KTIT-23. Tparcgopmamop T2, 8m - no wkagam;
o - ‘ -
S K2p-176 KTi-23 kg L7372 Bernmunsmop N6 27M - N0 Kade/bHsIM KOHCMPYKUUSM BBz (A)-LS x4 2
S
B S
=
]
5
=
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[TlompedHocms kadeneu u npobodob
dnukHa, M

Yucno u ceverue xun

Mapka

KBBI Fnz (4)-LS| BBlkz (A)-LS |KMT3Brz (4)-LS

Loznacobaro

Baam. ukb. N°

[lodn. v dama

Mub. N° nodn .

7x15 60 - -
bx25 305 - -
5x4 - 420 -
5x10 - 45 -
2x2x06 - - 280
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Loznacobaro

Tun, mMapka, odo3xaveque dokymeHma, £d.
oz Haumerobarue u mexHuveckas Xapakmepucmuka onpocozo Mucna Kod npodykuuu ocmabuux usMepens Kon. Macca 1 ed, ke [lpumeyarue
1 Ooopydobarue
11 Ukag mennobou sawumsi mpaHcpopmamopa (400x250x600 mm Wupura x aydura x Bsicoma ) wrst A0 “4343" wm 2 25 [adapun ukaga
' (cm. 23/2020- OC12.74 2.10, 11 14, 15) ‘ 400x250x600mm (U xT xB)
2 KadesbHas npodykuyus
Kadenb koHMPonbHIL ¢ MEGHBIMU XUAGMU, 3KDAHUPOBAHKEIL, € u30/auuel U 000/04K0U U3 KBBI 3nz (A)-LS 7x15 P p
21 NOAUBUHUAXAOPUTHOZ0 NAGCMUKAMA NOKUXEHHOU NOXAPHOU ONACHOCMY rocr 1508-78 AG " 3nekmpokaders M 27
Kadens koHmMponbHsIL ¢ MEGHBIMU XUAGMU, 3KPAHUPOBAHKBIL, ¢ U30/FUUel U 000704KOU U3 KBBI Fnz (A)-LS 4x25 p p
22 NoAUBUHUAXAOPUGHO20 NAGCMUKAMA NOKUXEHHOU NOXAPHOU ONACHOCMUY [ocT 1508-78 AG " 3nekmpokaders: M 7
Kadenws cunobou ¢ MedHsiMu Xunamu, ¢ U30/5UUed U 000404K0U U3 NOAUBUHUAXNOPUGHO20 BBl Hz (A)-LS 5x4 p P
23 NAGCMUKAMA NOHUXEHHOU NOXAPHOU ONacHOCMU [oCcT 1508-78 AD " 3nexmpokadens M 480
Kadenw cunobou ¢ MedHsiMu Xunamu, ¢ U30/5UUeU U 000/04K0U U3 NOAUBUHUAXNOPUGHO20 BBlHz (A)-LS 5x10 P P
24 NAGCMUKAMA NOHUXEHHOU NOXAPHOU 0NAcHOCMU [OCT 1508-78 AD " Inexmpokaders M 916
25 Kadens cummempuyHsii dns UHmepqpe%/fa /?S—46i5, 3IKparHupobarHsid, € u30/yUel U 000/04K0U U3 K38z (4)-LS 2% 2% 06 A0 "Inexmpoxadens * u
CNAOWHO20 NOAUIMUAEHA NOHUXEHHOU NOXAPHOU ONACHOCMU
3 W3denus u mamepuansl dns MoHmaxa
31 KadenbHas mygma dns KOHMPO/bHbIX Kadeneu KKT-1 KBT wm. 26 6muy. 2 wm M1
32 KadenvHas mygpma dns cunobsix kadeneu S/KTn muwu 25/10 KBT wm. 30 6m.y. 2 wm. M
33 bupka mpeyzonbHas G715 KoHMpPOAbHsIX Kadeseu Y-136 wm. 150
34 bupka kBadpamras dns koHmpo/bHsIX Kadesed Y-134 wm. 150
35 Cmaxxa HeunoHobas 0is kpenneHus BUPOK K CuA0BbIM U KOHMPO/bHBIM Ka0eAsM Oenas KCC 4 x200 (5) KBT wm. 350 Uy aHanoz
_ UAU aHano2, 048 Kadens
36 Togpupobanras mpyda u3 [1BX OKC (cepus 9) d=20 mm oKC M 280 KW3Buz (A)-LS 2x2x06

Baam. uHb. N°

[lodn. v dama

Mub. N° nodn .

[lpumedarue - Macca kadened ykaszawa 3a 1000 M.

23-2020-M0C 1214

A0 "43A3"
Ham. VKon.yq) Auem \N°dox |  [lodn. | Aama
Paspad. @ununnob 0120 | Pexorcmpyryus ( ﬁ}/-/eﬁpe;-/ue mexHonoz2uu yu@pobou (madus Nucm Nucmob
nodcmanyuu ) KTI1-23 6 kopnyce N°Z
flpobepur flont 012 no np. M .8kobneba, 3.5 2z Yedokcaps. l 19
Peneunas 3auuma v abmomamuka
H koHmp. WBaroba 0120 | Cneuvgukauus odopydobarus, usdesud u Mamepuarob A0 “Y3743 "
i Kuceneb 0120

®opmam A3
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