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CnpaBKa INIABHOT'0 HHYKEHEPA IMPOEKTA

B HacToseM IpOEKTe BCE TEXHUUYECKHUE PEIIEHUS IO COOPYKEHUSAM, KOHCTPYK-
UM, 000PYIOBAaHUIO M TEXHOJIOTHYECKONW YacTH MPUHSTHI U pa3pabO0TaHbl B IOJHOM
COOTBETCTBUHU C IIPOEKTOM IUIAHUPOBKHU TEPPUTOPUH, IPOEKTOM MEKEBAHUSI TEPPUTO-
pHUH, 3aJaHUEM HA ITPOEKTUPOBAHUE, TEXHUYECKUMH PETIIAMEHTAMH, B TOM YUCJIE yCTa-
HaBJIMBAIOIIMMH TPEOOBaHUS M0 0OeCIIieUeHNIO 0€30IIaCHOM IKCILUTYaTauu 3/IaHHMH,
CTPOEHUM, COOPYKEHUI U O€3011aCHOr0 UCIOJb30BaHUs MPUJIETalouuX K HUM TeppH-
TOpUH, C COOIOICHUEM TEXHUUECKHUX YCIOBHUH U € IEWCTBYIOLUIMMH Ha JaTy BbIITYCKa
IPOEKTa HOPMaMH U MpaBUJIaMHU, BKJIFOUAs IpaBUjia MOXKapHO 0€3011aCHOCTH.

[Tpu cobmroaeHny npaBuiI TEXHUYECKOM SKCIUTyaTallly, a TAK)Ke TPeOOBaHUMN TeX-

HUKH 0€30MMaCHOCTH U MOKapHOW 0€30MacHOCTH, SKCIUTyaTaIusi COOPY>KEHHM MO JaH-

HOMY MPOEKTY Oe30MacHa.

['maBHBIN HHXKEHEDP MPOEKTA /1’/5//5'” A.H. bonnapuyk

o
<
g
5
z
S
Q
IS]
£
B
>
S
= B3C000107.356.2.1.2-H/103.2-CTH
Uzm. |Kon.yy| lucm | Nedok | ladn. fama
T
~ rvn bondapyx f '/n o121 «[lokpobckass B3C. Bempobasi 3/1ekmpuyeckas cmaHyus, {madus Mucm /lucmob
E H.koHmp. [lupozoba %f ) 0121 BHympunsowadodrHsie aBmomodu/ibHele dopoeu. 1 7 7
o Hay. omd. / Y 3Iman 2. «[llokpobckas B3IC»: Modyss ynpabnenus B3C
E : : (MY B3C).
< [poé. BepwuHuH ‘%ﬁ_ 0121 Cucmema 2apaHmupoBaHHo20 3/1eKkMpocHadXeHUs
Paspad. Eenoba W 0121 Cnpabka 2nabrozo uHxeHepa




4

Bsam. uHB,

[lodn. u dama

W46 N2 noan,

1 O011ee moJsiokeHue

1.1 OcHoBaHus AJis1 pa3padoTKHU NPOEKTHOM JOKYMEHTAIIUN

ITpoekTHas nokymenTanus «Ilokposkas BOC. BerpoBas a5iekTpuueckas CTaHusl,
BHYTPHILIONIAI0YHBIC aBTOMOOMIILHBIC JOPOTH» BHITIOJIHEHA HA OCHOBAHUH CJICTYIOIINX
JOKYMEHTOB:

- Texnuueckoe 3ajiaHue Ha BBITIOJTHEHUE MPOEKTHO-U3BICKATEIBCKUX PabOT IO
O6nekram «IlokpoBckas BOCy, «MBanosckas BOCy» B Camapckoii obnactu;

- 3ajlane Ha MPOEKTUpOBaHUE Ha pa3paboTky mpoekTa «IlokpoBckas BOC. Ber-

poBasd JICKTPHUUICCKAsA CTAHIWA, BHY TPUILIOIA/JOYHBIC aBTOMOOMILHBIC A0pOorm».

1.2 KpaTtkoe conepxkanue u odumue ceenenus Iloxkposckoit BOC

B HacrosiieM ToMe puBeIeHbl TEXHUUECKHUE PEIICHUS 110 BBIOJIHEHUIO CUCTEMBI
rapaHTUPOBAHHOTO dJeKTpocHabxenus (nanee CI'3), pacuer o onpeeaeHu0 eMKOCTH
aKKyMyJIATOpHBIX Oatapeit (manee Ab) cuctemsr CI'D.

[Ipu pa3paboTke ToOMa y4TEHBI JEHCTBYIONIME HOPMATUBHO-TEXHUYECKHUE TOKY-
MEHTBI, B TOM YHUCIIE:

- IIpaBuiia ycTpoOHCTBa IEKTPOYCTAaHOBOK (AeicTByromMe 6 U 7 U3AaHus C U3Me-
HEHUSIMU U JOTOJIHEHUSIMU), YTBEpKIEHHBIE mnpukazamu Munsnepro ot 08.07.2002
Ne 204 u ot 20.05.2003 Ne 187;

- [TpaBuiia TEXHUUECKON AKCILUTyaTallMK AJIEKTPUUECKUX CTAaHUUWU U ceTer (neu-
CTBYIOIIIEE M3JIaHUE), YTBEPKAEHHBIE TpuKkazaMu MunsHepro oT 19.06.2003 Ne 229;

- «MeTonyeckne peKOMEHAAIMH 110 IPOEKTUPOBAHUIO PA3BUTHS SHEPTOCUCTEM»
(yrBepxkaensl [Ipukazom Munsnepro Poccun ot 30.06.2003 Ne 281);

- OOmue TpeOboBaHMsI K MUKPOIPOLIECCOPHBIM YCTPOWCTBAM 3alIUThl U aBTOMa-
tuku 3Heprocuctem. PJ1 34.35.310-97;

-T'OCT 29176-91 «KopoTkue 3aMbIkaHus B 3JIEKTPOYyCTaHOBKax. MeToiuka pac-

4cTa B 3JICKTPOYCTAaHOBKAX IMOCTOAHHOI'O TOKaA»,

/lucm
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- Meroanueckue yka3zaHus 10 yCTOMYMBOCTU SHEPTOCUCTEM, YTBEPKACHHBIE MTPU-
ka3oM MunsHepro Poccun ot 03.08.2018 Ne630;

- IToctanoBnenue IIpaBurensctBa P® ot 13.08.2018 N 937 (pen. ot 08.12.2018)
"O6 yrBepxkaeHun [IpaBun TeXHOIOrMYIECKOT0 (PYHKITMOHHUPOBAHUS AJICKTPOIHEPTECTU-
YECKUX CUCTEM U O BHECEHMM U3MEHEHUM B HEKOTOpbIe aKkThl IIpaBurenscrBa Poccuii-
ckoit @enepannn';

- Texunueckas nonuruka I pynmsl komnannil «Berpomapku OPBy.

3ajaHueM Ha NPOEKTHPOBAHUE MPEAYCMATPUBAETCS CTPOUTENHCTBO BETPOBOM
AIEKTPUYECKOW CTAHIIMU C BHYTPHUIUIOMAJOYHBIMU aBTOMOOMIbHBIMU oporamu: «Ilo-
KpoBckoil BOCy» MakcumanbHO# MomHOCTRIO 86,45 MBT, pacnoiiaraercs Ha TEppUTO-
puu KpacHoapmMeiickoro MyHHIMIaIbHOro paiioHa CaMapckoi 00JacTH B COCTABE:

- 19 BerposHeprerrueckux yctaHoBku (BOY) momuocthio 4,55 MBT kaxnas;

- Moaynb ynpasienus BOC;

- kabenbHbIe TUHUH 35 KB.

Monyns ynpasnenus BOC BkitouaeT B ceosi:

- Monyns ACY u CI'3;

- Monyns PII-35 kB;

- Monayne cucrem;

- Moayns MIILLY.

/lucm
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[ 7
2 TexHnuyeckue pelieHHs MO CHCTeMe TapAHTHPOBAHHOIO 3JIEKTPOCHADMKe-

HHUA

DnekTpocHab)keHne 000pyA0BaHUS CUCTEM CBSI3M, CUCTEMbI 0€30MacHOCTH (BU-
JeOHa0II0ICHNE, OXpaHHO-TIOXKapHasl cucrema, yIpaBJeHue JIOCTYTIOM),
ACYTII/COTU ACCO, AUNCKYD ocyliecTBIISIETCS OT CETH FrapaHTUPOBAHHOTO AJIEK-
TpOCHAOXKEHU 0 IBYM He3aBUCUMBIM BBojaM OT 1ikador MBII1 u UBII2 (uctounuk
Oecriepe0oITHOTO MUTAHMS).

B nmanHOM mpoekTe mpeaycMaTpyMBaeTCs YCTaHOBKA ABYX He3aBucuMBbIX MBI, k
KOTOPBIM TOAKITIOYAIOTCS DJIEKTPONOTPEOUTENN Yepe3 paclpeeTUTeIbHbIC TaHeIH.
Texuuueckue TpeOOBaHMsI, KOTOPbIM JOJKeH yaoBieTBopaTh MBI mist opranuzanmu
OecriepeOoHOTO 3JIEKTPOCHAOXKEHUST 000PYIOBaHUSI B 3JaHUU MOAYJS YNpaBJICHUS,
MIPUBEJICHBI B TAOIHIIEC IPEACTaBICHBI B Tabuiie 2.1. DIeKTponoTpeduTen, y KOTOPhIX
npeaycMaTpuBaeTcs ABa BBoAa, UMEIOT djekTpocHad)eHue ot MBIT Nel u UBIT No2.
DneKTpocHa0KEeHUE MOTPEOUTENEH, y KOTOPHIX UMEETCS TOJIBKO OJMH BBOJI, OPraHU30-
BaHO oT ojxHoro UBII.

CxeMa aJieKTpUYecKasi CUCTEMbI TapaHTUPOBAHHOTO DJICKTPOCHAOXKEHUSI MpUBE-
neHa Ha yeptesxxe BOC000107.356.2.1.2- MJ103.2.03 nuct 47.

B cocraB kaxporo MBII BXOAUT: BBIIPSIMUTEIBHBIN MOJYJIb, UTHBEPTOPHBIN MO-

nynb, Ab.

Ta6muna 2.1 — Texaudeckue TpedoBanus cucremsl CI'D

TexHuyeckue XapaKTepUCTUKHU TpebdoBanust

Homunanasubie mapamerpnl UBII

KosnnuectBo a3 3
BrixomgHasg MOLIHOCTE He menee 10,8 kBt

Online, nBoitHoe ipeodOpazosanue, VFI (Hamps-
Tonomorus > A peobp ’ (wanp

YKEHUE W 9acTOTa HE3aBUCHMBI)
MoaynbHast (aBTOHOMHAS ¥ 11T MOHTaXa B

KoHncrpyxknus

cToMKy 197)
CreneHp 3a1IUThI KOpIyca He menee P31
JloGaBieHre MOIIIHOCTH 110 Mepe pocTa, 0e3
Bo3MoXHOCTH HapalnuBaHus
OTpaHHYEHUs

/lucm
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Batinac

Pyunoit

PesepBupoBanue

N+1

Emxocte npumensiembix AKbB, ux npeanonara-
€MO€ KOJIMYECTBO COTJIacHO 2 YacaM paboThl
IIPU MCYE3HOBEHUH BHEIIHETO NMUTAHUS

He menee 190 Aug, 8 miT.

yCTpOﬁCTBO CUTHaJIM3alliuH ITOJTOKCHHUA U aBa-

poB CI'D

PUITHOTO OTKJIIOYEHUS aBTOMATUYECKUX BBbI- Tpebyercs
KJIFOYATEJICH/TIpeTIoXpaHuTeIeH
YCTpOoCTBO M3MEpPEHMsI OCHOBHBIX IapaMer-

Tpebyercs

Bxoanbie xapaktepuctuxku UBII

I[OHYCTHMLIﬁ Auara3oH BXOAHOT'O IMEPEMEHHOT'O
HAIPSXKCHUA

~3x380 B £ 15%

Bxopanas yactora

He menee 50 I'm+ 2,5 '

Bxo1HO# K03 pHIMEHT MOIITHOCTH

He menee 0,99

CI/IHYCOI/II[EUIBHOCTB BXOAHOI'O TOKa

7...9 % npu 100 % nHarpyske

ITyckoBOM TOKa

Msrkuii myck

Boixoanbie xapakrepuctuku UBII

BrixogHoe HanpskeHue

380 B+ 10 %

dopma BBIXOTHOTO HAMPSHKCHUS CunycouanbpHast
YacToTa BHIXOAHOTO HANPSKCHUS He menee 50 Ty+ 1 %
CTa0mIbHOCTh BBIXOJHOTO HAMPSDKCHUS 1%

Coz[epxcaHI/Ie IapMOHHK Ha BBIXOJC

He 6onee 2 %

Tok K3 B Teuenuu 20 Mmc

He mene 6-luom

[Teperpy3ounast cmocoOHOCTh (MaKCHUMallbHAs
neperpyska meseee 15 ¢)

He menee 1,5 Tuom

KILJT

He menee 90 %

Texnnueckue TpedoBanusi UBII

MOI[}IJ'II) MOHHUTOPHHTA CETHU U 3alIUTHI OT IMOBbI-

Tpebyercs
[ICHHSI HAMIPSHKCHUSI
TepMokoMIIEHCAIIMY HATIPSKEHUS 3apsia TpeOyercs
EcTecTBeHHOE OXJIaXKACHHE Tpebyercs
3amuTa OT MOBBIIIEHUS U MOHIKEHUS HaIpshKe-
HUsL Ha BXOJIE, TIEPETPY3OK, BHYTPEHHHUX KOPOT- TpeGyercs
KUX 3aMbIKAHUW, KOPOTKHX 3aMbIKaHWH B
Harpyske
ABTOMAaTHUYECKOTO 3aIlyCKa IPU BOCCTAHOBJIE-
HUU HANPSDKEHUSI HCTOYHUKA MIEPEMEHHOTO TOKa TpeOyetcs
MOCJIE €TO CIIYYaitHOTO UCUE€3HOBEHUS
Hannumwe pyuHoro Oaifmaca mjis peXUMOB pe-

TpeOyetcs
MmoHTa 1 Hajmanku UBII
CaMomuargocTuka ¢ BbIgaded o0000IIEHHOIO
CUTHAJIa HEWCIIPABHOCTU TPU BHYTPEHHHUX IIO- Tpebyercst
BPEXKJICHUSIX
brnokupoBka Ha IOBBITIICHHE HATIPSYKEHUS CBBIIIIES
~380 B + 15% npu HeucnpaBHOM YCTPOMCTBE Tpebyercs
cTabUIN3aluy HAPSHKEHUS
3amuTa oT rmy0bokoro paspsga Ab TpeOyetcst

TexHomornueckue napaMerpsl, epelaBacMble B
I[ITK ACY

- IIOJIO’KCHHUEC KOMMYTAlIMOHHBIX allIlapaToB,

Uzm. |Kon.y4) /lucm | Nedok.| [lodn. | Aama
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[ 9]

- KOHTPOJIb TEMIIEpaTyphl B HIKady U nepeaaya
B ACVYTII

TexHomornueckue napaMerpsl, NepelaBacMble B
PAC

Cm. Tom BDC000107.356.2.1.2-1J103.3

O060061mmenHsbIi curHan HeucnpasHocTy B MBI

Tpebyercs

Curnan IMPpU BBIXOJC U3 NOIYCTUMBIX IIPCACIIOB

HAIPsSPKCHUA U TOKA HAIrpy3Ku

Tpebyercs

TemmneparypHBbIil pesKUM

Pabouas Temneparypa

Ot +10 no +30 °C

OrtHOCHUTEIbHAS BIAKHOCTH

80 % mpu Temneparype + 20 °C

OxJaxxaenue

BenTtunsaropamu

YnaneHHblii KOHTPOIb 1 MOHUTOPUHT UBII

OyHKIMHT

- KOHTPOJIb, PETUCTPALIHS CTATYyCa;
- hhoopMUpOBaAHUE TPEBOT;
- CyXH€ KOHTaKThl CUTHAJIM3AIHUH TPEBOT;
- i poBoOIt KOHTPOJIH (HOPMBI BBIXOTHOTO CH-
HYCOUJIQIBHOTO HAMPSIKCHUS;

- TaJlbBaHUYECKas U30JISIIIUS BXOJa OT BBIXOJIa;
- puIBTpaIUs MO BXOIY U BBIXOIY OT DJIEKTPO-
MAarHUTHBIX TOMEX;

- XpaHEeHUE UCTOPUU COOBITHH;

- YBEJIMUEHHUE BBIXOJHOTO TOKa UHBEPTOpa J10-
CTATOYHOTO JUIsl cpabaThIBAHUS aBTOMATHYE-
CKHUX BBIKJIIOUYATENEH

WuTepdeiic u mpoTOKOIBI

Pene curnanuszanuu.
MOK 60870-5-104, MOK 61850-8-1

Cucrema CUTHAJIM3alIlWuU U TCCTUPOBAHUA

JlokanbHasg ¥ JUCTAaHIIMOHHAS

Xapakrepuctuku Ab

TaMH Ka4CCTBa

Pazmenienue B mkady 19”

C ¢bpoHTaTBHBIMU BBIBOIAMU JJIsI OBICTPOH H

JIETKOW YCTaHOBKHU U AJIsl yI0OHOTO 00CITyXHBa-

KoHncrpyxknus HUSL.

C noBBILIIEHHON TPOYHOCTHIO K yAapaM U BHO-

paiuu

Hanpsixenue 48 B DC
Tun Ab HeobOcnyxuBaemasi, repMeTHIHas
HesaBucuMble KaHAJbI 17151 TOAKIIOYEHUS He Menee ueM juist IBYX rpynn
[1po10mKUTENBHOCTh aBAPUWHOTO PEXUMA 2 Jaca
CooTBeTcTBHE € MEXIYHAPOIHBIMH CTaHJap- 1SO 9000

CooTBeTcTBHE CTaHIAPTAM

I'OCT P MOK 896-1-95

Cpok ciyx661 Ab

He Mmenee 12 qet

Texunueckue nmapametpsl UBII 101KHBI MOJHOCTHIO COOTBETCTBOBATH TUNY Ab Mo mymnbca-
LMSAM TOKA MOJACP>KUBAIOIIETO 3apsia.

Kaxxnpiit UBIT cocTouT U3 Moyneil nepeMeHHOoro Toka (11t ooecredeHus nuTa-

HUEM MoTpedureneit), Moaysel MOCTOSIHHOTO TOKA M aKKyMYJIITOPHBIX OaTapei.

Uzm. |Kon.y4) /lucm | Nedok.| [lodn. | Aama
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EMKOCTh akKyMyIATOpHBIX Oarapei, UCIOJIb3yeMbIX I TapaHTHPOBAHHOTO U
OecrepeOoHOTO IIEKTPOCHAOKEHHST 000PYI0BAaHUS CUCTEM CBSI3U, CUCTEMBbI Oe301ac-
HOCTH (BHJICOHAOJIIOICHUE, OXPAHHO-NOXKapHasi CHUCTEMA, YIpPaBJICHUE JOCTYIIOM),
ACYTII/COTU ACCO, AUNCKYD obecriednBaeT MIEKTPOCHA0KEHUE HATPY3KH B Te-
YeHHUE 2-X 4acoB MPHU MOTEPE OCHOBHOIO 3JEKTPOCHAOKEHUS.

Pasmemenune obopynoBanust UBIT Nel mpepgycmarpuBaeTcs B OgHOM IIKady
(800x800x2100 mMm — IIxI'xB) B momemnienun ACY u CI'D npoeKTHpyeMoro Moyist
yrpasiieauss BOC.

Pasmemenue obopynoBanus UBII Ne2 mpemycmarpuBaercss B oqHOM miKady
(800x800x2100 mm — HIxI'xB) B nomemienuun ACY u CI'D npoekTupyeMoro MoayJis
yrpasiyieaus BOC.

MomHoCTh cucTeMbl 6eciepeOO0HHOTO IEKTPOCHA0KEHHUS JOJKHA OBITh yTOY-
HEHa Ha cTajauu pa3pabotku P/ ¢ yueroM cocTaBa ycTaHAaBIMBAEMOr0 00OPYI0OBAHUS.

B UBII npenycMoTpeH MOy b YIIPABICHHUS U MOHUTOPUHTIA, IIPYU IIOMOIIU KOTO-
poro nepenaercs uHdpopmaius o cocrossauu UBIT B cucremy ACYTII nocpeactsom
nporokona MOK 104 wnmu 61850 mporokony. Takum o6pazom MBII umeer Bo3MOXK-
HOCTh y/IaJICHHOTO MOHUTOPHHTA U KOHPUTYpupoBaHus 1o cetu Ethernet.

Jns o0ecnieueHust IIUTENBHOTO U ycToiunBoro ¢pyHkunonupoBanus AKb peko-
MEHJIyeTCsl MOJJepKaHUE TeMIIEPAaTyphbl OKPY KAarOLIEro BO3/yXa B MECTE€ YCTaHOBKHU
+20 £10 °C (Tom BDC000107.356.2.1.2-1J103.1, npuiioxkenue A).

Kaxnpiii mikadg WMBII umeer cBoe 251eKTpocHaAOKEHUE OT CUCTEMbI COOCTBEHHBIX
Hyx1 0,4 kB monyns ynpasinenus (nanee PYCH-0,4 kB), a Takke oTAEIbHOE 3JIEKTPO-
cHaOxeHnue ot cBoux Ab, paconoxxennbix B mkady UBII.

[ToTpeOuTenn rapaHTUPOBAHHOTO 3JEKTPOCHAOKEHUS NEPEMEHHOTO TOKA IMHUTa-
I0TCS OT BBIIIPSIMUTEILHON MHBEPTOPHOM cucTeMbl. B HOpManbHOM pexume, paboTta cu-
CTEMBI OCYLIECTBIIIETCS OT ceTh nepeMeHHoro Toka 380 B AC. [Ipu nponaganuy BHeEII-
Hel ceTr paboTa CUCTEMbI MPOUCXOIUT OT MIMH MOCTOSHHOTO ToKa (0T AB). Ilepexro-
YeHUE MEXYy dTUMH JIBYMsI pEXKUMaMU MTPOUCXOAUT O€3 MepephIBOB MUTAHMUSL.

Jlnst muTaHus OTBETCTBEHHBIX moTpedutenelr 380 B mepemenHoro Ttoka mpemy-

CMOTpPCHA HIKMHA PaCIIpPCACIICHUA IINTAHUA C aBTOMATUYCCKUMMU BBIKJIFOYATCIISIMM.

/lucm
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[ 7]
Cxema pacnpeneneHus HArpy3Ku MIpe/ICTaBIICHA Ha yepTeke
B3C000107.356.2.1.2-11J103.2.03.
3amuTHOE 3a3emiieHHe (B LEsX dnekTpobe3onacHoctr) mkadgos CI'D u Bcero
000pyI0BaHUs, BXOJSIIETO B COCTaB MIKA(pOB, BHITOIHACTCS THOKHUM IPOBOJHUKOM B
W30JIALUHN CeYeHueM 2,5 MM?, mKadbl MOJKIIOYAIOTCS K TJIABHOM 3a3eMIISIIOIIEH [IUHE
PE. PaGouee (dpyHKIIMOHATHHOE) 3a3€MJICHUE CETH MEPEMEHHOTO TOKA BBITIOIHSICTCS B
mkadax UBIT Nel u UBIT No2 (mikader mpeobpazoBaresnis U pacrpeaeincHus) s ooec-

neyeHus: paboThl AJIEKTPOYCTAHOBOK, uTaromuxcs ot CI'D.

4

Bsam. uHB,

[lodn. u dama

W46 N2 noan,

Uzm. | Kon.y4q) /lucm | Nedok.

[lodn.

fAama
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3 Boi0op AB 1151 cucTeMbl TapaHTHPOBAHHOIO JJIEKTPOCHAOKEHUSA

[Tonnbiit mepedyens norpedureneit cucrembl CI'D npeacrasien B Tadiumax 3.1 u

3.2.
Tabnuna 3.1 — I[lepeuens norpeduteneit cucremsr CI'D ot UBIT Nel
No Kou- Hanpsixenue [Tonuas Mourocrs
HanMenoBanue notpeduTens JUTS pac-
n/n BO, IIT MUTAHUS MOIIIHOCTh
yeta AKb
p | MHxad CHCTeﬁZIﬁ‘)’B’B“ (ocnos- 1 ~220 B 1250 Bt 625 Bt
2 [Ixap KCb 1 ~220 B 650 Bt 325 Br
3 | Mkad C“CTeﬁ‘I’)‘Igm (peseps- 1 ~220 B 850 Bt 425 Br
4 [lIxad onepartopa cBsizu Cl 1 ~220 B 500 Bt 250 Bt
5 [lIkxad omepaTtopa cBsizu C2 1 ~220 B 500 Bt 250 Bt
6 HIkadp HCTU 1 ~220 B 500 Br 250 Bt
7 | Mkap ACYu COTHACCO 1 ~220 B 1250 Br 625 Br
(OCHOBHOIA)
g | [rapACYu COTHACCO 1 ~220 B 1050 Br 525 Br
(pe3epBHBIN)
9 [lIkad cepsepoB AUMICKYD 1 ~220 B 1000 Bt 500 Bt
CueT4nKu 371.CHAOKEHUS B o
10 quciikax PY-35 kB 1 220 B 18 Bt 18 Bt
11 APM nononnut. PY 220/35 xB 1 ~220 B 1205 Bt 602,5 Br
APM ACY Vestas, KUCY,
12 ACYTII/COTU ACCO, COT, 1 ~220 B 1205 Bt 602,5 Br
OC, IIC, CKY I
13 | kad HBC’C“;";W“" ACYH 1 ~220 B 220 Br 110 Br
14 Ikad JIBC, moayns PI1-35 kB 1 ~220 B 220 Br 110 Bt
15 llIxad JIBC, mogyns APM 1 ~220 B 220 Bt 110 Br
CymmapHasi MOIITHOCTD ~220 B 10,638 kBt 5,328 kBt
S o
H Tabnuma 3.2 — [lepeuens norpedbureneit cucrembl CI'D ot MBIT No2
§
Q MowHoCcTh
No Hanpsixenune |I[lonHas momr-
Haunmenosanue nmorpedutens |Koin-Bo, mT. JUIs pacuera
m\I1 MMATAHUS HOCTh
AKB
g 1 [xad CHCTEMbI CBA3H (ocHOB- 1 9720 B 1250 Br 625 Bt
S HOM)
3
g‘ 2 IlIkap KCb 1 ~220 B 650 Bt 325 Br
3 | Mkad CHCTC“:IiII IV:)B’B“ (peseps- 1 ~220 B 850 Bt 425 Br
§ 4 IlIxad omeparopa cBsizu C1 1 ~220 B 500 Bt 250 Br
2 /ucm
2 B3C000107.356.2.1.2-1/103.2 8
Uzm. |Kon.y4) /lucm | Nedok.| [lodn. | Aama




Bsam uHB N°

[loch. v dama

WHB. N2 noan.

5 IlIkad onmepatopa cBszu C2 1 ~220B 500 Bt 250 Bt
6 Ikad LICTU 1 ~220 B 500 Bt 250 Br
7 | Hixad ACYn COTHACCO 1 ~220 B 1250 Br 625 Br
(OCHOBHOIA)
g | Mxab ACYn COTHACCO 1 ~220 B 1050 Bt 525 Bt
(pe3epBHBIN)
9 [kad cepsepoB AUMCKYD 1 ~220 B 1000 Bt 500 Bt
CUeT4YuKH 3J1.CHAOXKCHHUS B
10 queiikax PY-35 kB 1 ~220 B 4 Bt 4 Br
11 | APM ponoanut. PY 220/35 kB 1 ~220 B 1205 Bt 602,5 Bt
APM ACY Vestas, KICY,
12 | ACYTII/COTU ACCO, COT, 1 ~220B 1205 Bt 602,5 Bt
OC, IIC, CKY [
13| Hixad HBC’C“;%HYHB ALY m 1 ~220 B 220 Bt 110 Br
14 | IIkad JIBC, moayns PII-35 kB 1 ~220B 220 Bt 110 Bt
15 [Ikad JIBC, mogyns APM 1 ~220B 220 Bt 110 Bt
CyMMapHast MOIIIHOCTb ~220B 10,624 kBt 5,314 kBt

TOBOI'O 3JICMCHTA, paCCUUTACM YICIIbHYIO MOIIIHOCTh HAa OAWH HBYXBOHBTOBBIﬁ OJICMCHT.

PacueT eMKOCTH aKKYMVJIISITODHOM OaTapeu
st UBIT Nel:
1. Yuer KIIJ] uaBepropa 94 %:

o _ Bunp 5328
Hark a nI/IHB. a 0’94

= 5,668 kBT,

r€ Byarp. — Harpyska CI'D qist UBIT Nel, kBr;
Nuus. — KIIJI nuaBepropa, %.

2. Pacuér ynenbHOM MOITHOCTU Ha oaHY Ab:
P 5668

Harp.n

Pis =~ ;= 1417 Br/AB,

TA€ Syarp.ny — Harpyska CI'D s UBIIL ¢ yuerom KIIJI nuBepropa, Br;

4 — xonmmnyecTtBO AD.

3. B ¢Bs13u ¢ TeM, 4TO pa3psAIHbIE XapaKTEPUCTUKU AD ITpuBeIeHBI U1l IBYXBOJIb-

_ Piap 1417
o= =75

= 236,2 Br/T'3.

B3C000107.356.2.1.2-1/103.2
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Bsam uHB N°

[lodn. u dama

W46 N2 noan,

A

4. B cooTBETCTBUM C pa3psAaHbIMU XapakTepuctukamu npunumaercs AKb 12B
eMkocThio 190 A-u (12 V 190Ah) 17151 2 4acoB 1 HanpsHKEHUS B KOHIIE pa3psija s o0ec-
MeYCHUS JOMYCTUMON TTyOuHbI pa3psina Ab 1,8 B/an MomiHOCTE Ha OJTMH IBYXBOJIBTO-

BBI d1eMeHT coctaBisieT 140,3 BT, cM. Tabnuiy HIDKe:

Pa3pag noctosHHOM MowHocTEH: BT/610K (25°C)

KoneuHoe

HanpRxeHue SMUH 10MuH 15MuH 30mMuH 45MuH 14 24 34 4y 54 By 84 104 204
(Blanem)

1.60 8826 7102 570 4525 3352 262.1 150 110 83.8 67.5 579 449 38.09 204
1.65 844 668.4 550 4373 324.6 2584 147.8 107 827 67.2 57.7 4.7 37.932 203
1.70 802.2 622.3 520 418 316 2523 1446 104 816 66.9 574 44 4 37.792 201

1.75 756.3 583.7 483 397 312.8 2486 1436 103 80.7 66.4 57 442 37.66 199

1.80 703.7 562.3 473 387 302.1 2412 140.3 100 80.3 65.7 56.6 439 36.915 19.8

st obecrieuenus Harpy3ku 236,2 BT motpelyeTcs: mapajieibHOEe COeIUHEHUE

JIBYX JIByXBOJIbTOBBIX AJIEMEHTOB:
Pryrra = 2-140,3 = 280,6 Bt/I'3.

Takum oOpazom, 11 obecrieuenus Harpysku VBIT1 B apapuitHoM pexxume motpe-
OyeTcs IBEHAIIIUTUBOJILTOBBIE MOHOOJIOKH ¢ €eMKOCThIO HE MeHee 190 Ah — 8 .

Hnsa UBII2:

1. Yuer KII] uaBeptopa 94 %:
_ Barp. 5,314

P, = = = 5,653 kBT,
ST s, 0,94 e
rie PByarp. — Harpyska CI'D st UBIT1, kB
Nuus. — KILJ uaBepTopa, %.
2. Pacuér ynenbHOM MOITHOCTU Ha oHY Ab:
S 5653
Piag = “j‘”’ =—,— = 14133 B1/AB,

1€ Syarpy — Harpyska CI'D st UBII1 ¢ yuerom KII/I nasepropa, Br;
4 — xonmuectBo Ab.
3. B cBsi3U € TeM, UTO pa3psAIHbIE XapaKTEpUCTUKU AD NpuBeNEeHbI ISl IBYXBOJIb-

TOBOT'O 3JICMCHTA, paCCUUTACM YJACJIbHYIO MOITHOCTL HA OJJUH I[ByXBOJ'IBTOBBIfI JJICMCHT.

/lucm
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Bsam uHB N°

[loch. v dama

WHB. N2 noan.

[ 5]
Pias 14133
6 6

4. B COOTBETCTBUU C pa3psAIHbIMU XapakTepuctukamu npuaumaercsi AKb 12B

Pry = = 235,5 Br/T2.

eMKocThio 190 A-u (12 V 190Ah) 17151 2 yacoB 1 HanpsiHKEHUS B KOHIIE pa3psia st o0ec-
MeYeHMs JOMyCTUMOM TyOuHbl paspsina Ab 1,8 B/an MomHOCTh Ha OJTMH IBYXBOJIBTO-
BbIY 31eMeHT coctaBiisieT 140,3 BT, cM. Tabnuiry.

Jlnst obecrieuenus Harpy3ku 235,5 BT motpelyeTcst mapayienbHOE COCTUHEHUE
JBYX JIByXBOJIbTOBBIX JIEMEHTOB:

Pryrra = 2+ 140,3 = 280,6 Bt/I'3.

Taxum oOpazom, nist odecrieuenus Harpy3ku MBII2 B aBapuitHOM pekumMe moTpe-

OyeTcs IBEHAIIIUTHBOJIBTOBBIE MOHOOJIOKH ¢ €eMKOCThIO HEe MeHee 190 Ah — 8 .

Hwxe npuBenens! Texuuueckue xapakrepuctuku AKbB, tabnuna 3.3.

Tabnuua 3.3 — Texuuueckue xapakrepuctuku AKb

TexHuueckune xapakTepUCTUKHU [TapameTp
Emkocts AKB, A-gu 190
Hamnpsioxenue ognoit AKb, B 12
KommuectBo AKDB, mT. 8
TexHonorus AGM
Cpok 3KCIUTyaTaluH, JIET >12
TeMmepaTypHblii [Uana3oH Ot + 5°C o +40°C
Bun obcnmyxxuanus HeobcnyxuBaemas

/lucm
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| 16
4 Bbi0op U mpoBepKa aBTOMATHYECKHX BbIKJIOYATENeH U Kaldesel 1A CU-

cTeMbl dJieKTpocHa0kenust CI'I

4.1 OnpeaesieHue ceueHuil kadeaen
Ceuenne xabenst muTaHus IKada CHCTEMON TapaHTHPOBAHHOTO 3JIEKTPOCHAOKe-
HUS ONPEEINIAeTCsS UCXO01 U3 MOTPeOIIeHUs 10 LensIM Harpy3ku. Beioop ceduenus npo-
W3BOJIUTCA JJIsI MEIHOIO KaleJsl.
OnpenenuM akTUBHOE compoTuBieHue kabens turna BBI'OHr(A)-LS-0,66 ceue-

ayeM 2,5 MM? 1 mKada CUCTEMBI CBA3H (OCHOBHOM):
p-L 00175-18
Ry = =
S 2,5

= 0,126 O,

rae p = 0,0175 OM - MM? /M — yJenbHOE 2JIEKTPUYECKOE CONPOTHBIIEHHE JUIS
MeE/IH;

L — nnuHa kabens, M;

S — ceuenue kabens, MM?.

JI71st ocTanbHBIX TOTPEOUTENEH pacyeT aHAJIOTHYEH U TIpuBeeH B Tabmuie 4.1.

Tabnumna 4.1 — AKTUBHBIE CONMPOTUBJICHUS KaOeie ANEeKTPONMUTAHUS CHUCTEMBI

CIo

Suarp., Rias., | AU,
Haunmenopanue mkada, APM gfrp Liarp., A | s, MM? | L, M OKEII\(/SI o
IlIxad cuctempl CBsI3U (OCHOBHOM) 1250 5,43 2,5 18 0,126 | 0,63
[Ikadp KCB 650 2,83 2,5 22 0,154 | 0,401
. [Ikad cucteMsbl CBs3U (pe3epBHBIN) 850 3,69 2,5 19 0,133 | 0,452
; IlIxad oneparopa cBszu C1 500 2,27 2,5 16 0,112 | 0,234
N [IIkad omeparopa cBszu C2 500 2,27 2,5 17 0,119 | 0,249
& kad [ICTU 500 2,27 2,5 21 0,147 | 0,307
HmO‘;§‘¢ ACY u COTH ACCO (ocmos- | 1h5) | 543 | 25 14| 0098 | 049
: gﬁg‘b ACY w COTH ACCO (peseps- | 1650 | 447 | 25 | 15 | 0105 | 0432
B3]
E [IIkad cepsepoB AUMCKYD 1000 4,35 2,5 12 0,084 | 0,336
2 g;igimcn 371.cHA0XKeHHUS B sTuciikax PY- 18 0.078 2.5 14 0,084 | 0,006
APM pononuaut. PY 220/35 kB 1205 5,24 2,5 22 0,154 | 0,743
§
2 /ucm
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[ 77]

APMpI ACY Vestas, KUCY,

ACYTII/COTH ACCO, COT, OC, IIC, 1205 5,24 2,5 17 0,119 | 0,574
CKVY ]I

IIxad JIBC, mogyns ACY u CI'D 220 0,96 2,5 11 0,077 | 0,068
[lIxad JIBC, moayns PII-35 kB 220 0,96 2,5 10 0,070 | 0,062
[Ikad JIBC, monyns APM 220 0,96 2,5 24 0,168 | 0,148
PVY-35 kB, s4. Nel, nenn Teiecuraaim- ) ) 2.5 18 0.126 | 0,001
3alHU

4.2 Bb10op 1 npoBepKa aBTOMATHYECKUX BbIKJIIOYATEICH

Cxema 3aMenieHus ¢ ykazanueM pacueTHbiX Touek K3 npuBeena Ha pucyHke 4. 1.

AE R
ram
gl Rob12 by foflé Robls Ratis fobl? Rabig fab1? Rob110 Rab11f Ffafli2 fiirta ks ety Fofls Rabli
Reod 11 Rxod12 Reg 12 Rcod 14 Rxgi 15 Reod 1o Rend 17 Riad 18 Riad 19 Read 110) Read 111 Rl 17 g 113 Rrog 1% Read. 1| Riegd 1
- p - - - - L - e A A A A - - -
ALY p A La) L) 2 '\,5,/' W WL WLS o/ py \J W

L&/ 8
Pucynok 4.1 — Cxema 3amenenns cucremsl CI'D st 1 c.u.

(Cxema 3amernenust cucteMbl CI'D niis 2 c.111. aHaJIoruyHast )

Tok cpabateiBanus AB omnpezensieTcst o BbIpaXXeHHIO:
Icpa6. = Ky ) IHOM'
rie K, — koo punuent ycrasku AB.

st AB Moy IbHOrO THIA B IAHHOM CIIy4ae NPUMEHSIETCS] XapaKTepUCTUKA TUIIA

«B», koTopas umeer koddpuument ycrapku K, = 5.

% OnpenenuM Tok KOpoTkoro 3ambikanus Juis mkagpa KCb no Beipakenuto:
= Uy, 220
g Iz = = \/ = = = 88,718 A,
’ 2 2 0,134 + 2,4761
Rs + X5
,S rae Ry — cymMMapHOe akTHBHOC conpoTuBieHue, OM;
: X O
S y — CYMMapHOC MHIYKTHBHOE CONpoTHBICHUE, OM.
OnpenenuM CymMMy aKTUBHBIX COITPOTHUBIICHUN LIETIN:
3 R = Rpy + Rpg + Ryas. = 0,0013 + 0,007 + 0,126 = 0,134 Ow,
2 /lucm
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Rpq — akTHUBHOE CONpPOTUBIICHHUE T1aBKOM BcTaBkU F1, OwM;
Rp — aktuBHOE conpotuBieHue AB, Owm;
Ry,6. — AaKTUBHOE COIIPOTUBIIEHHE Kabeis1, OM.
Onpenenum cyMMy UHIYKTUBHBIX CONPOTUBIICHUM LIETIN:
X = X3py + Xpp + Xias. = 2,47 + 0,0045 + 0,0016 = 2,4761 Owm,
rae X3gy — conpotusienne 3BY, Owm;
Xap — MHAYKTUBHOE cornpoTuBieHne AB, Owm;
Xya6. — THIYKTUBHOE CONMPOTHUBJICHHE Kabemsi, OM.
MakcuMainbHbIid TOK TOANUTKA OT UHBEPTOPHOro MoayJisi B MoMeHT TK3 B Teue-

Huu 20 Mc:
I _ 10800
Hows. = 70
Laca, = 6 * Lyowums, = 6 15,6 = 93,5 A,

= 15,6 A,

40
X3By == 2,4‘7 OmMm.
V3:93,5

JI71st ocTanbHBIX TOTPEOUTENEH pacyeT aHAJIOTMYEH U IpUBeeH B Tabnuue 4.2.

Tabmuna 4.2 — Tabmmma pacueroB TK3

TK | HaumenoBanue | Inarp., Tuow. | Toren. Rr1, Ras, Ruas., Ry, | Xssy, | Xas, | Xus., Xz, s A
3 mkada, APM A AAB’ AAB’ Om OMm Om OMm OMm Om Om OMm 1S
|| Hkad cnerembt | g 4 10 50 | 0,0013 | 0007 | 0,126 | 0,134 | 247 | 0,0045 | 00016 | 24761 | 88,718
CBsi31 (OCHOBHOH)
2| Ilikag KCB 2,33 10 50 | 00013 | 0,007 | 0,154 | 0162 | 247 | 00045 | 0,020 | 2,4765 | 88,646
ikad  cucremsr
3 CBSI3U (pe3eps- 3,69 10 50 0,0013 0,007 0,133 0,141 2,47 0,0045 0,0017 2,4762 88,701
HBIN)
4 g::lf’c‘l’“epa“’pa 2,27 10 50 | 0,0013 | 0007 | 0,112 | 0,120 | 247 | 0,0045 | 0,0014 | 2,4759 | 88,750
5 g;‘jfcg“epa“’pa 2,27 10 50 | 0,0013 | 0007 | 0,119 | 0,127 | 247 | 0,0045 | 0,0015 | 2,4760 | 88,735
=1
4 6| Lkap LICTH 2,27 10 50 | 00013 | 0,007 | 0,147 | 0155 | 247 | 00045 | 0,0019 | 24764 | 88,665
T lkap ACY n
= 7 | COTHACCO (oc- | 543 10 50 | 00013 | 0,007 | 0,098 | 0106 | 247 | 0,045 | 00013 | 2,4758 | 88,780
§ HOBHOM)
likap ACY u
8 | COTM ACCO (pe- | 4,47 10 50 | 00013 | 0,007 | 0,105 | 0,113 | 247 | 0,0045 | 00014 | 24759 | 88,765
3€pBHBIi1)
likad cepsepoB
. 9 | ANMHCKYS 435 10 50 | 00013 | 0,007 | 0,084 | 0092 | 247 | 0,0045 | 00011 | 2,4756 | 88,806
IS CueTumk 3i1.cHab-
S 10 | semns B sdeiixax | 0,078 6 30 | 00013 | 0,007 | 0,084 | 0092 | 247 | 00045 | 00011 | 2,4756 | 88,806
§ PY-35 B
APM  [1OHIOJHHT.
1| by 22035 kB 5,24 10 50 | 00013 | 0,007 | 0,154 | 0162 | 247 | 0,045 | 0,020 | 2,4765 | 88,646
APMs1 ACY Ves-
tas, KUCY,
12 | ACYTI/COTH 5,24 10 50 | 00013 | 0007 | 0,119 | 0,127 | 247 | 0,0045 | 00015 | 2,4760 | 88,735
< ACCO, COT, OC,
“§ IIC, CKV ]
2 /ucm
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Hlxa¢p JIBC, mo-

13 | ymacywcrs | 09 6 30 | 0,0013 | 0,007 | 0,077 | 0,085 | 247 | 0,0045 | 00010 | 2,4755 | 88,819

14 | Wkad JIBC, mo- | o0 6 30 | 0,0013 | 0,007 | 0,070 | 0,078 | 247 | 0,0045 | 0,0009 | 2,4754 | 88,830
nyab PI1-35 kB

15 | xap JIBC, wo- | o0 6 30 | 0,0013 | 0,007 | 0,168 | 0,176 247 | 0,0045 | 0,0022 | 2,4767 | 88,605
iy APM
PVY-35 kB, su.

16 | Nel, memn Tene- - 6 30 | 0,0013 | 0,007 | 0,126 | 0,134 | 247 | 0,0045 | 0,0016 | 2,4761 | 88,718
CHUTHaJIU3aluHu

Hwuxe npuBeneHa BpeMATOKOBAs XapaKTEPUCTUKA KOMMYTAMOHHBIX almapaToB

cuctembl CI'3, cM. pucyHok 4.2.

\\
\ )

0c
\R |
] N
1c \\
-1 \
0c \\
0e ~ \\
N
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001kA 0k 1kA
k3.0=688,718 A

Pucynok 4.2 — BpemsiTokoBasi XapaKTepUCTUKa KOMMYTAIIMOHHBIX anmapatoB CI'D

4.3 IIpoBepka kaleJiell HA TEPMHUYECKYIO CTOMKOCTh

02|

B [IpoBepka Ha TEPMUUECKYIO CTOUKOCTh — 3TO MPOBEPKA BO3MOKHOCTH KaOeJIs BbI-

b

IS)

g nepxatb K3 B kabene B TeueHHH BpeMeHU pabOThl OCHOBHOM 3alIUTHI JAHHOTO KaOes.
Temneparypa kabens He nomkHa npesbimath 160 °C. IMocne otkmoueHus K3 xabenn

§ MO>KET 3KCIUTYyaTUpPOBaThCs Janblie (T.e. Tepmuueckuit r3¢pdext or K3 He BbI3Basl HUKa-

3

g‘ KHUX OIUIABJICHUM U30JISIUU U T.I1.).

[IpoBepka kabens npeacTaBisieT coO0M CpaBHEHHE TPEAETbHO-I0YCTUMOTO TOKa

c TokoMm K3 ms mkada KCb:

S

S

2 /ucm
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Lipennon. > Ik3s
rae:
1 _ Cres _103-25
npes. Ao, NN

= 2575 A,

rae Cr— noctosHHasg, 171 MeaHbix kaoenei ¢ [IBX uzomsamueit, 103 A-c%/mMm?

S — CeueHHe KU MEIHOrO Kabelsd, MM,
torkn. — BpeMs OTKJIIOUeHUS Toka K3, c;
I3 — TOK KOPOTKOI'O 3aMBIKAHUS 32 aBTOMATHYECKMM BBIKIOUATENEM, A,

JI1st ocTanbHBIX MOTpEeOUTENEH pacyeT aHAJIOTMYEH U MIpUBe/eH B Tabnuie 4.3

Tabnuua 4.3 — Tabnuna npoBepku Kabesst Ha TEPMUYECKYIO CTOMKOCTh

b

/lucm

HaumenoBanwue mxkada Cr ) Inpen.non
’ 5 S, MM” | t c Y Ix3, A
APM A-c®mm® | 7 A &

HLHOII;Ia)l(I) CUCTEMBI CBSI3U (OCHOB- 103 2.5 0.01 2575 > 88,718
[ITka) KCb 103 2,5 0,01 2575 > 88,646
gg)@ CHCTeMBI CBA3H (pe3eps- 103 2,5 0,01 2575 > 88,701
[Tkad omeparopa cBsizu Cl 103 2,5 0,01 2575 > 88,750
[ITkad oneparopa cBsazu C2 103 2,5 0,01 2575> 88,735
[Ikad LICTU 103 2,5 0,01 2575 > 88,665
kap ACY n COTH ACCO (oc- 103 25 | 001 | 2575> | 88,780
HOBHOM)
k¢ ACY 1 COTH ACCO (pe- 103 25 | 001 | 2575> | 88765
3€pBHBIi1)
[kad cepsepoB AUMCKYD 103 2,5 0,01 2575 > 88,806
Cueruynk 371.cHaOXEHUSI B sUCH-
cax PY-35 kB 103 2,5 0,01 2575 > 88,806
APM pononaut. PY 220/35 kB 103 2,5 0,01 2575 > 88,646
APMB1 ACY Vestas, KUCY,

. ACYTII/COT ACCO, COT, 103 2,5 0,01 2575 > 88,735

3 OC, IIC, CKY L

N Ikad JIBC, moxyms ACY u CI'D 103 2,5 0,01 2575 > 88,819

& Ilxad JIBC, moxyns PI1-35 kB 103 2,5 0,01 2575 > 88,830
Ikad JIBC, moayns APM 103 2,5 0,01 2575 > 88,605
PVY-35 kB, stu. Nel, nieniu Tenecur- 103 2.5 0.01 2575 > 88,718

: HaJIM3AIHA

S

3

|

S

8

p
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4

Bsam. uHB,

[lodn. u dama

W46 N2 noan,

L 27]

4.4 IlpoBepka kaleJieil HA HEBO3rOpaHHe

[IpoBepka Ha HEBO3rOpPaeMOCTh — 3TO IIPOBEPKaA Kabesi Ha BOBMOXKHOCTh BbIAEP-
Katb (0e3 Bocrutamenenus) Tok K3 B kabene B TeueHUM BpeMEHH pabOTHI pe3epBHOM
3amuThI (MMPU 0TKa3e OCHOBHOM). TemmepaTypa kabens He nomkHa npesbimath 350 °C.

3a pacueTHbIM puHUMaeTcs TOK K3 B ToUke 32 aBTOMaTUYECKUM BBIKIIOUATEIEM.

PacueTsl o nmpoBepke kadelst Ha HEBO3ropaHUe NpUBEICHbI B Ta0iuLe 4.4.

B kauecTBe nmpumepa npuBejieH pacueT kabdens Ha HeBosropanue BBI'OHr(A)-LS-
0,66 3x2,5 nutatomuii mkad CUCTEMBbI CBSI3U (OCHOBHOM).

Tennosoit umnynbse Toka K3 onpexnensiercs no Beipaxkenuto (11-02-98(3) — Lup-
KyJISIp O IPOBEpKE Kabeseil Ha HEeBO3ropaHue MpH BO3JAEHCTBUU TOKA KOPOTKOTO 3aMbl-

KaHusi):
2
By = (1)) - (torn. + Tas) = 0,088912 - (6 + 0,02) = 0,048 kAZ -

rae [ fp) — pacueTHbIi Tok K3 B Hauane kabenbHOM JIMHUY, KA

!, —BpeMs oTkmroueHusa K3 miuaBkoi BCTaBKY, C;

T, , —>KBHUBaJICHTHAs TOCTOSTHHAS BPEMEHH 3aTyXaHus anepuoandeckoro Toka K3
OT YJaJE€HHBIX UICTOYHMKOB, TpuHUMaeTcs pasaou 0,02 c.

ITo BEIpaXkeHHIO onpeensercs 3HaueHue koddppumuenta k (L[-02-98(D) — up-
KyJISIp O IpoBepKe kabeseil Ha HeBO3ropaHue MpU BO3JACHCTBUU TOKA KOPOTKOTO 3aMbl-

KaHUsA):

b-Bgx 19,58-0,048

k =
S2 2,52

= 0,149,

rac b — IHHOCTOAHHAs, XapaKTCPU3Yyromasi TCHJ’IO(i)I/ISI/I‘-IeCKI/Ie XapaKTCPHUCTUKHU Ma-

TepHaa MBI, Ul MeIHBIX k1 19,58 mm*Y/kA’c;

S — ceuenue xabens, MM2.

3HadeHHe HAYaJbHOW TeMIepaTypbl Kuibl 10 K3 MoxHO ompenenuts no ¢op-

Mye:
Ias.\” 5,43\° .
Qu =200+ (Q,uon. - Qoxp.) ) Ipa =25+ (70 - 25) . (2—7> = 25,0 °C,
JIOM.

rne O, — dakTudeckas reMreparypa oKpyxkaromiei cpeasl Bo Bpems K3, °C;

/lucm
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[ 2]

QO,on — 3HAUCHUE PACUCTHON JJIMTEIBHO JOIYCTUMOW TEMIEPATYPhI KHJIbL, IPH-
HUMaeTcs 1 kabeneit Hanpsbxkenuem 0,4 kB ¢ mnactmaccoBoit mzomsiiueit 70 °C;

QOKp — 3HAUYEHHUE TEMIIEpaTyphl OKpykKaroliei cpenasl (Bozayxa) 25 °C;
[ ,,s — 3Ha4eHne PaboUETo TOKA, A;

I, —3HauCHHE JAIUTENBHO AOIMYCTHMOTO TOKA Harpy3KH Kabeis, A.

3HaueHHe KOHEUHOU TeMIiepaTypbl kuibl B KoHIE K3 MoxkHO onpenenuts o ¢pop-
MyJIe:

Qx =0y -e*+a-(ef—1)=250-e% +228-(e*1*° - 1) = 65,7 °C,

rne O, — remneparypa xwibl 10 K3, °C;

o — BeIMYMHA, 00paTHas TeMIepaTypHOMY KOdDPHUITMEHTY dJIEKTPUIECKOTO CO-
npotusneHus npu 0°C u paBHa 228 °C.

BreiBog: kabenr BBI'OHI(A)-LS-0,66 3x2,5 He CrOpUT | TOJIEH K dKCILTyaTalluu
nocne K3.

Jlist ocTanbHBIX Kabesne pacdyeT aHaJOTHYEeH U BCE PE3YJIbTaThl CBEJCHBI B Ta0-

nuny 4.4.

Tabnuna 4.4 — IlpoBepka kabels o HEBO3ropaeMOCTH

Brems cha- HonycTu-
Ceue- Tox K3 B PeMiL €p MBI TIpe-

HawnmeHnoBanue motpedu- Tun kaGens HHTe Ka- Hauane OarpBanust | (Q, -

Tes pes. 3a- °C .
oenst JIUHUY, KA TeMIiepa-
IIHTHI, C

TypE

llka cuctemsr cpasn BBIDmr(A)-LS | 3x2,5 | 0,08891 6 657 | <350

(ocHOBHOI)

IIkad KCB BBIDur(A)-LS | 3x2,5 0,08891 6 657 | <350
< Lllxa cucrempt coazn BBIDur(A)-LS | 3x2,5 | 0,08891 6 657 | <350
B (pe3epBHBIi)

g é“l“a‘b OTEpaTopa CH | BRIryER(A)-LS | 3x2,5 0,08891 6 65,7 | <350
gl;‘a‘b OTCpaTopa CBAM | BRIyEr(A)-LS | 3x2,5 | 0,08891 6 65,7 | <350

i Ilxad LICTU BBIDHr(A)-LS | 3x25 0,08891 6 657 | <350

S Ilkad ACY u COTU

S ]

S ACCO (oeoBHoR) BBIDur(A)-LS | 3x2.5 0,08891 6 657 | <350

] Ilkap ACY u COTU

S ACCO (peacpmuii) BBIDHr(A)-LS | 3x2,5 0,08891 6 657 | <350

IIkad cepepon

AVMHCKY™ BBIDur(A)-LS | 3x2.5 0,08891 6 65,7 | <350
S
g
2 /ucm
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CUeT4HK 3J1.CHa0KCHHS B
aueiicax PY-35 kB BBI'Dur(A)-LS | 3x2,5 0,08891 6 65,7 <350
APM nonomaur. PY
220/35 kB BBIDur(A)-LS | 3x2,5 | 0,08891 6 657 | <350
APMpgb1 ACY Vestas,
KUCY, ACYTII/COTU
ACCO., COT, OC. I1C, BBIDur(A)-LS | 3x2,5 0,08891 6 65,7 <350
CKVY ]
xa¢ JIBC, Mmomyns
ACY 1 CID BBIDur(A)-LS | 3x2,5 0,08891 6 65,7 <350
1321(;1(31) JBC, mopyme PI- | pppnyia)Ls | 3x2.5 | 0,08891 6 65,7 | <350
K_I;c;/[q) JIBC, moayinb BBIDur(A)-LS | 3x2,5 0,08891 6 65,7 <350
PY-35 kB, a1 Nel, ment | gy Ay LS | 3x2.5 0,08891 6 65,7 | <350
TEJIECUTHAIN3AIMH

02'

3

]

S

S

3

S

S

S

g

2z /lucm
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Bsam uHB N°

[loch. v dama

W68 N2 nodn.

5 Bb100op 000py10BaHUA CUCTEMBI ONIEPATHBHOTO MOCTOSTHHOI0 TOKA

5.1 Bei0op akKyMYJIITOPHOI OaTapen

Pacuet akkyMynaTOpHOI OaTapen BEAETCs UCXO/sl U3 CIEAYIOLIUX YCIOBUMA Ipei-
I10JIaraeMOM aBapuUHON CUTYaLNU:

- Tpanchopmarop codoctBeHHbIX HY)1 TCH-1 Haxoautcs B peMOHTE, MUTaHUE
ocyuectsisiercs ot AI'Y;

- MIPU KOPOTKOM 3ambikaHuu Ha 2 cexuuu muH PYCH-0,4 kB snextpornorpebu-
TEJIN OCTAI0TCs 6€3 COOCTBEHHBIX HYXI;

- JUTUTEJIBHOCTh aBAPUIMHOTO PEeKUMa — 2 Yyaca;

- B TEUYEHHME BCEr0 aBapUHHOTO mepuoia Oarapesi pa3psKaeTcsl MOJHBIM TOKOM
aBapUIHOTO PEKUMa, 3aJJaHHBIM UCXOIHBIMU JaHHBIMU;

- B KOHIIE aBapUIHOTO PEXUMa pa3psiKu O0aTaper MPOUCXOUT BKIFOYCHHUE BbI-
kirouatens 35 kB, BoccranoBneHne coOOCTBEHHBIX HYK/I.

B pacuere nmpuHuMaeM HanOoJiee TSKEIBIA PEKHUM, KOTJa TOTYKOBBIC HATPY3KU
MOSIBJISIFOTCA B KOHIIE aBAPUMHOIO PEKUMa U PACCUMTHIBAETCS MaJiCHUE HAMPSIKEHUS Ha

caMOM YJaJI€eHHOM IOTpeduTere.

Ta6muna 5.1 — Mcxoansie nanubie 11 pacueta Ab

ITo3. Haumenosanue 3HaueHue
1 HomuHanpHOE HanpsKeHUe Ha Harpyske, B 220
2 | YcraHOBUBIIMICS TOK, HOTPEOIIEMBIii B aBApUHHOM pexume, A 2,32
3 MakcrumanbHas TOTYKOBAsI Harpy3Ka B KOHIIE aBAPUHUHOTO pe- 714
xKuma, A ’
4 | MakcumanbHas JJIMTEIbHOCTh TOJTYKOBOM Harpy3KH, MC 50
5 | JIIuTenbHOCTh aBapUMHOIO PEXUMa, U 2

Knaccuduxanus narpyzoxk COIIT:

[TocTosIHHO BKJIFOYEHHAs] HArpy3Ka — armapaThl YCTPOUCTB yIpaBJieHUs, OJIOKU-
POBKH, CUTHAJIM3alMH, TPOTUBOABAPUMHON U PEKUMHOM aBTOMATHUKU U PEJICUHOM 3a-
muThl. COOTBETCTBYET TOKY, MOTPEOIIEMOMY B HOPMAIILHOM peXuMe paboThl, U OCTa-

IOIIAsICS] HEM3MEHHOM B TEUEHUE PEKMMa aBapUMHOTO pa3psiaa;
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Bsam uHB N°

[loch. v dama

WHB. N2 noan.

[25]
BpeMeHHas Harpyska, HOSBISIFOLIASCS IPU HCYE3HOBEHHM IIEPEMEHHOIO TOKa
COOCTBEHHBIX HYXKJ (BO BpeMs aBapuiiHOTO pexkrma). COOTBETCTBYET TOKY, OTpedIIsie-
MOMY TIPH aBapUITHOM HCYE3HOBEHUH NMEPEMEHHOTO HANPSDKEHUSI B CUCTEME COOCTBEH-
HBIX HYK]l CTAHILIMH, U XapaKTEPU3yEeT YCTAHOBUBIIUIICS PEXKUM aBapUITHOTO pa3psa;
TomukoBas Harpy3ka — KpaTKOBPEMEHHOE yBEeIMYEeHHE TOKa norpeduteneit. Co-
3/1a€TCs TOKaMH BKJIFOUEHHS U OTKIIFOUEHHUS IPUBOIOB BHICOKOBOJIbTHBIX BBIKITFOUATEIEH
¥ aBTOMAaTOB, TOKAMU HArpy3KH anmnapaToB YIpaBieHUs, OJIOKUPOBKH, CUTHATIU3ALNH U

peeiHON 3alUThl, KPATKOBPEMEHHO 00TEKAEMBIX TOKOM.

Tabnuma 5.2 — [lorpedurtenu MoCTOSHHOTO TOKa

[ToTpebisiemasi MOIITHOCTh
[TocrosHHas
HaumenoBanue notpedutens B HopMane- | B pexume cpa-
Harpyska, Bt
HOM PEKHUME OaThIBaHMS
amumtsl si4. Nel 15 20 [TocrosiHHas
OMO s4. Nel - 440 KpartkoBpemeHHas
3ammtsl 9. No2 15 20 [TocrosiHHas
OMO s1u. Ne2 - 440 KpatkoBpemeHHas
3amutsl si4. Ne3 15 20 [TocrosiHHas
SamuTe! 4. Ned 15 20 TTocTrosunuas
OHUII 20 20 [TocTostHHas
B3Boa npyxuH - 500 KpaTtkoBpemeHHast
IlIxad PAC 400 450 [TocTostHHas
OnepaTuBHas OJOKUPOBKA - 20 [TocrosiHHas
Ilenu curnanu3anuu 50 &0 TTocTrosuuas

Onpenenum cyMMapHbIi TOK JJIUTEIbHON HAarpy3ku ais Ab:
_ Bywr.  (15-4+ 400+ 50)

I = = 2,32 A
AT Uy 220
Onpenenum cyMMapHbIN TOK KpaTKOBpeMeHHOM Harpy3ku it AKD:
I _ P,Z[JII/IT. + PKpaT.
Kpar. UH

510 4 (20 — 15) - 4 + 440 + 500 + (450 — 400) + 20 + (80 — 50)
B 220

=714 A.

Hcxonubie nannble s pacuera Ab npencrasnensl B Tadnune 5.1. Ha pucynke

5.1 mokasaHn rpaduk pacueTHOro pexuma Ab npu norepe cOOCTBEHHBIX HYX]I.
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4

Bsam. uHB,

[lodn. u dama

W68 N2 nodn.

]
iy
T
T

Pucynok 5.1 — Inarpamma narpysku COIIT

Bri6op konuuectBa snemeHTOB AB onpezensieTcs coOoeHueM auarna3oHa J10-
IIyCTUMBIX HANPSKEHUH HA IIMHAX CUCTEMBI OllepaTUBHOrO nocTosHHOro Toka (COIIT):
oT 198 no 242 B. Jlsiss MOTOpPOB B3BOJA NPYKUH U COJICHOMIOB BKIIOUECHUS JOIYCKACTCS
npocajka HanpspkeHus: He 6osiee 20% oT HOMUHAA:

Ui = Uyom. - 0,8 =220-0,8 =176 B,

rae Uy — HOMUHAIIBHOE HalpsikeHus, B.

dakTryeckoe HanpsHKeHHe OJHOro AeMenTta 2,23 B. B ogqnom akkymynsitope 6
aneMeHTOB. HamnpsikeHue oIHOro akKyMyJiaTopa:

Uipp = Ny, " Uy, = 62,23 = 13,38 B
rae ",; — KOIUYECTBO 3JIEMEHTOB B aKKYMYJISITOPE;

Uan — HAIIPsSXKCHUSA OAHOTO 3JICMCHTA, B.

KoaudecTBO 251€EMEHTOB 6aTapeH:

Uom, 220

N = =
Uag 13,38

= 16,44 mr.,

rie Uson — HOMMHAJIBHOE HANPsDKEHUE MUTaHUs oTpeduTenei, B;
Ulakcym — HaNIpsKEHKUE OJTHOTO 2eMeHTa Ab, B.

K ycranoBke npunumaercs 17 31eMeHTOB.
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Bsam uHB N°

[loch. v dama

W68 N2 nodn.

[27]
EmkocTs akkymysiTopHoit 6aTapeu (AB) BeiOupaeTcs 1ist AByX4acoOBOTO pa3psiaa
TOKOM JOJTOBPEMEHHON HArpy3Ku MpHU OTCYTCTBUM MEPEMEHHOI0 TOKA MUTAHUS MOJ3a-

PAOHOrO arperara.

Pacuer emxoctu Ab nipu 1 yac 59 mun 75 cek. pa3psijie TOKOM Harpy3Ku:

7185
C1 = Lipap.narp. * tasap. = 2,32 m = 4,63 Ay,

1€ [ pap parp. — TOK aBAPUIHOM HATPY3KH, A;
lapap. — BPEMS aBapuy, 4.

Pacuer emxoctu Ab nipu 15 ¢ paspsiie TOKOM Harpy3Ku:

15
CZ = IaBap.Harp. ) taBap. = 4,59 - % =0,02A"y.

Pacuer emxoctu Ab nipu 50 Mc paspsiie TOKOM KpaTKOBPEMEHHON HAarpy3KH:

50-1073
(3 = IaBap.Harp. ) taBap. =714~ W = 0,0001 Ay,

Jlist obecniedeHust 0TIaBaeMOi MOIITHOCTH OaTapew B KOHIIE Cpoka cirykO0bI (80%

CAB), ee eMKOCTb JTOJDKHA OBITH YBETTUYECHA HA BENUUUHY: Kew5=1/0,8=1,25.

HToroBsasgs eMKOCTB:

Ci+C,+C3) K 4,63 + 0,02 + 0,0001) - 1,25
CHTor_ _ ( 1 2 3) eM.b. _ ( ) _ 6,39 A- q,
K, 0,91

rae K, — temneparypHbiii KOOQPUIIMEHT €MKOCTH, 3aBUCAIIMNA OT MUHUMAJIbHO

BO3MOKHOM TEMIIEpATyphl B aKKyMYJISITOpHOM noMenienuu (npu remnepatype 10°C ko-
s unment pasex 0,91).

Toxk cunoit 2,32 A B TeueHuu 2 4acoB MpH KOHeUHOM HanpspkeHuu 1,80 B/anement
MOTYT OOECHEeUUTh CBHUHIOBO-KHCIOTHBIE aKKyMYJSATOPbl T€PMETHU3UPOBAHHOTO THIIA
€MKOCTBIO 9 A4 M3 HOMMHAJIBHOTO Ps/ia, HO BBUAY YCJIOBHS CpOKa dKcIuryaranuu Ab,
KOTOPBIN JOJKEH ObITh HE MeHee 12 net, Ab npousBoaarcs eMKoCThi0 18 A4 1 BbILIeE.
B TtakoMm ciydae npuHuMaeM Ab ¢ MUHMMAaIbHO BO3MOKHOM €MKOCTBIO 18 A-u. J/laHHOE

pElIeHre YTOUHSIETCS Ha CTaluu paboyero NpoeKTUPOBAHMUS.
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Bzam uHB N?°

[loch. v dama

WHB. N2 noan.

| 28
Pa3pan NnocToAHHBIM ToKoM, t 25°C(77°F)

Hanp/Bpema 5 muH| 10 MuH 15 MuH 30 MH 1 yac 2 waca 3 waca 4 yaca 5 yacos & yacoe 10 yacoe| 20 wacoe

1.80 B/an 4.7 44.7 30.3 13.2 11.3 6.61 3.02 4,00 3.32 2.84 1.83 0,38

1.75 B/fan 65.9 45.3 31.5 13.6 11.5 6.74 5.12 4.07 3.38 2.85 1.88 1.00

1.70 B/=an 67.9 46.9 33.4 20.3 11.7 6.85 3.21 4.14 3.44 2.94 1.52 1.01

1.67 B/fan 69.9 48.2 36.3 21.5 11.3 6.93 3.27 4.19 3.48 2.97 1.54 1.02

1.60 B/an 71.9 49.6 38.1 22.4 12.0 7.00 3.32 4.23 3.052 3.00 1.96 1.03

Pucynok 5.2 — Pa3psigHbie XapakTepUCTUKU aKKyMYJIITOPHOW OaTapeu repMeTH-

SUPOBAHHOI'O THIIA

VYcraHoBKa akKyMyJISITOpHOUM OaTapeu mpeaycmaTpuBaeTcs B mkady ¢ rabapur-

HbiMU pazMmepamu 800x800x2100 mm (IIxI'xB).

5.2 Bb10op 3aps/AHO-BBINPSIMHUTEIBHOI0 YCTPOICTBA

3apsiAHO-BBIIPSIMUTEIBHOE YCTPOCTBO (3BY) ¢ BhIXOAaMU MOCTOSHHOTO HAIpsi-
KEHUS MPETHA3HAUCHO NIl MUTAHUS MOTpeOUTenel 1 napauieabHoi padboThl ¢ repMme-
TU3UPOBAHHBIMU CBHHIIOBO-KUCIOTHBIMU Ab ¢ pekomOunHaluel ra3a 1 HUKeJIb-KaMue-
BeiMU AB. 3BY dopmupyeT nocrosiHHOoe HanpspkeHue A cogepxkanus Ab B pexume
ABTOMATUYECKOT0 MOCTOSIHHOTO MOoA3apsa U MUTaHUs Harpy3ku. Ab nmojkitouaercs na-
paJlJIeNIbHO Harpyske U, CleO0BaTeIbHO, 3TO YCTPOMCTBO XOPOLIO paboTaeT ¢ KpaTKo-
BPEMEHHBIMU IHKOBBIMU IEpErpy3KaMu, o0ecrieunBas BCe peXUMBbI 3apsaa/moazapsiaa
ADb, a Taxxe NUTaHWe Harpy3Ku, NOJHOCTHIO B ABTOMATHYECKOM PEXHUME.

Kputepuem Boi6opa 3BY sBiseTcst MakcuMaibHbIN BBIXOAHON TOK, oOecreunBa-

01K paboTy noTpeduTenell B HOpMaJIbHOM pexkuMe U nojzapsiga Ab:
C-k+1,, 18-0,12+ 2,32
I —— 2 = 2

rae I, — INIMTEIBHO TOIyCTUMBIN TOK HAarPy3KH, A;

= 2,506 A,

C — eMKOCTb aKKyMYJISITOPHOU Oatapeu, A-u;

k — xoapduueHT 3anaca, y4uThIBAIOIINNA IOTEPU SHEPTUU IIPU 3apsAJE AKKYMY-
JASATOPOB, TpuHUMAaeTcs paBHbiM 0,12 1/4.

HomuHanbHbI BBIXOAHOM TOK 3apsTHOTO yCTPOMCTBA IPUHUMAETCS U3 HOMU-
HaJIBHOTO psisia u paBeH 10 A.

B mxa¢ COIIT ycranaBnuBaetcs asa 3BY ¢ mapanienbHbIM peKUMOM padOTHI,

B cocTaBe Kax10ro 3BY umeroTcs ABa BHIIPAMUTEIBHBIX MOJTYJIS.
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Bsam uHB N°

[loch. v dama

W68 N2 nodn.

[29]

B pexxume kopoTkux 3ambikanuii 3BY obecnedunBaeT KpaTHOCTh BBIXOIHOTO
TOKa HE ME€Hee 6 HOMUHAIILHOTO TOKa, KOTOPOTO A0CTATOYHO JJis cpabaThIBaHUS 3a-
IIUTHOTO amnmapara.

TexHuueckue napameTpbl 3BY 101KHBI TOTHOCTHIO COOTBETCTBOBATh TUNY Ab
0 MyJIbCAIUSM TOKA, MOJIJIEPKUBAIOIIETO 3apsi/.

COIIT momxHa 00nanaTh CIECAYIOMNUMU TEXHOJIOTUYECKUMU TTapaMeTPaMHu:

- U3MEPUTEIIbHBIE TPUOOPHI ISt 0TOOpAKEHUST HAIIPSHKEHUS Ha CEKIUSAX, TOKOB
Harpy3ku u 3apsjaa Ab, cOnpoTHUBIICHUS U30JIAIMH TOJIFOCOB PaCIpeACIUTEIHLHON CETH
COIIT;

- 3amMTa ot riaybokoro 3apsana Ab;

- Mo()UIEPHBIN KOHTPOJTh H30JISAIINH;

- IEPEHOCHBIE YCTPOICTBA MMOMCKA MECT MOBPEKIACHUS U30ISUUA OTHOCUTEIBHO
3eMIIH;

- BO3MOXKHOCTB Tiepenaun uHdopmaimu, oroopaxaemoit Ha JKK-nanensix, B cu-
cTeMy cOopa U pereHepaliy BbICIIeTro YpoBHs 1o nmpoTokoiaam MOK 60870-5-104 u
M3K 61850-8-1;

- BO3MOXKHOCTb Tiepeiaun aBapuiiHbix coobituii B PAC (cM. ToM
B3C000107.356.2.1.2-1J103.3);

- 3al[UTa OT UMITYJIbCHBIX MEPEHANPSIKECHUN;

- Iepeava Moja0KeHus BKI./OTKII. KoMMyTalmoHHbIX anmnaparos B [ITK ACY;

- Iepeiadya aBapuitHOTO OTKIIFOUEHUSI KOMMYTAIIMOHHBIX anmnapaTos;

- KOHTPOJIb TeMriepatypsl B mkady ¢ nepenaueit B ACYTII,

- HEMCNPABHOCTH NUTatroue cetu 3BY;

- 00001IeHHbIi curHan HencnpasHoctu B COIIT;

- CUTHAJI [IPY BBIXOJIE€ U3 JOMYCTUMBIX MPEIEIOB HANPSKEHHS U TOKA Harpy3KH;

- CUCTEMa IMOAJIEMEHTHOT0 KOHTpOJisA AB;

- cUCTeMa KOHTpoaupyemoro pazpsaa Ab;

- 010K IrCHCpalu UMITYJIbCAa TOKaA.
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Bsam. uHB,

[lodn. u dama

W46 N2 noan,

| 30
6 Br100op 1 mMpoBepKa KOMMYTAIIMOHHBIX ANNAPATOB U KaleJieil 115l CHCTeMbI

OIEPAaTUBHOIO MOCTOAHHOI'O TOKA

6.1 Pacuer TOKOB KOPOTKOI0 3aMbIKAHUA

Jia BeIOOpa M poBepKu Kabenel u komMmyTaruonHbix annapatoB B COIIT mpo-
U3BEJICH pacyeT TOKOB KOPOTKOro 3aMmblkaHus Ha mrHaxX COIIT u B KOHIIE KaXaA0ro OT-
xomsmero ¢uaepa. Ilpu cocraBieHnn cxembl 3aMmelieHust (CM. pucyHok 6.1 gaHHOro
TOMA) JUIsl pacyeToB TOKOB K3 B 3JIEKTpOyCTaHOBKAX, MOJIyYarOUIUMe MUTAHUS OT aKKy-
MYJISITOPHOUM OaTapeu, TOMyCKAeTCsi HEe YUUThIBATh MHIYKTUBHOE CONPOTHUBIIEHHUE HJie-
mentoB 1enu (I'OCT 29176-91).

Tok kopoTkoro 3ambeikanus B Touke K1, kA:

UHOM.
Ry ’

Iyz =

rie Ry — cymmapHoe comnpoTtusieHue 10 To9ku K3, Owm;
RZ = Rpp + Rynap + Rnp.AB;
rae Ryg — conporuBnenuss Ab, Owm;
Ry, Ap — conpoTuBieHus kabdemns, Om.
Ryp A5 — @KTUBHOE CONPOTUBJIEHUE TPEAOXpAHUTENS, OM.
2-p-l
RKa6. = TJ
rne | — jummHa Kabens, M;
P — yIeJbHOE COPOTHUBJIEHHE IPOBOAHMKA, OM MM2/M;
S — cedyeHHUe IPOBOHIKA, MM .
Tok myroBoro KOpOTKOTO 3aMbIKaHUs, ONpeAesieTcs mo Gopmyiie, KA:
Iz pyr. = kg~ I3,
rae kj — nonpaBounsli koG duuuent, mpuanmaeMbii no 'OCT 29176-91 «Ko-

POTKHE 3aMbIKaHUS B 3JIEKTPOYCTAHOBKAX», II. 2.3.

3HaYeHUsI aKTUBHBIX COMPOTHUBJICHUN 2JIEMEHTOB IIEMU MPEACTABICHO B TaOIUIE

6.1.

/lucm

B3C000107.356.2.1.2-1/103.2

26

Uzm. |Kon.y4) /lucm | Nedok.| [lodn. | Aama




Tabnuma 6.1 — 3HaueHUsT aKTUBHBIX COTIPOTUBIICHUI DJIEMEHTOB 1CTIH

[ 37]

HarMeHoBaMIe [TapameTpsr 060pymo- | OGo03HaYCHHUE 3JIe- ConpoTus e
BaHUS MEHTAa B €U
ﬁ‘;“)yMy”"T"pHa" Oarapes (17 12B 18Ah Ras 15-17=255 MOm
Kabembuan munna ot Ab 10 | poppyq0 1= 5y R AB 5,25 MOM
IIMH pacrpeesICHUs
ITpenoxpanurenn 32A Rup.AB 8,0 MOMm
ABTOMaTquCKI/IVH BBIKJIFOYa- 4 A Rusi ] 0.2125 Om
TeJb OTXOMALINAN
KabenrsHast muHAS OTXOISIIA KBBFSHF(_A)_LS Rxa6.1.1 0,014 OMm
2x2,5, L=1mM

PesynbraTel pacuera TokoB K3 npencrasiens! B Tadnuie 6.1.

2z

oy ey S St -
Read 11 EH Rrad.1? Readn3 Rrod 14 EH Prad1s EH frad Ii-EH Ricaf d%] Rkai2, -'EH E.VDJ.E'Z/EH Erc.i?..?'fe i‘»:s.ﬁ?.i'? Read25 o626
|2 A VA 2 U v A VA P A U A A
( (9 { 17 IC (79 (21 23 (75 (77 (7
?.f . ) WL L) e s Wz ML el \rey) A o

Pucynok 6.1 — Cxema 3amemenus cuctembl COIITT

Ta6muna 6.2 — Cpoanas Tabsmia pacuera TK3 B COIIT

£ {3
i I:I‘] Rabis I:I‘] Rable If‘] Rablg If‘] Rab21 I? F‘Uéf?[F Rof23 I:I‘] Rab24 I:I‘] Rab25 If‘] Rabzo

) - SO = &9 s S 5 S o
g | 22| SEC| 2E8 | & <~ 2. | oE | <2 25 -
HaumenoBanue S = gy e 2= S5 % m Q§ - = = Q@ o 2 2%
~| 5 < = £ 5 B S5 g < 8 ~ o = g o g 2 | g acE
noTpeduresnst = S EE3 £EES ! 2 2 [ 25 2 2 < E
E 53 283 £ 2 ¢ o e = e 3 e -
= L »EN | <EF = S g S 2
=1
< 1 2 3 4 5 6 7 8 9 10 11 12 14
S
x 1 cexuus 1,5 10 0,0175 0,0052 K1 8453 0,525 443.8 - - - -
3
Q 1 c.mn. - - - - K2 820,1 0,525 430,6 - - - -
ITuTtanue onepa-
THIBHBIX TiCHeH, 15 2,5 0,0175 021 K4 565,2 0,53 | 2996 K5 367,1 | 0,55 | 201,9
PII-35 kB sueiika
No2 + DHUII
E [Turanue onepa-
8 TUBHBIX teneH, 16 2,5 0,0175 0,224 K6 565,2 0,53 | 2996 K7 3587 | 055 | 197.3
] PII-35 kB suelika
S Nel
2 OnepaTuBHas 0J10-
P
kuposka PIT-35 16 2,5 0,0175 0,224 K8 565,2 0,53 299.,6 K9 358,7 0,55 197,3
kB, siueiika Nel
B3Boja npyxux
PII-35 kB, siuetika 16 2,5 0,0175 0,224 K10 565,2 0,53 299.,6 K11 358,7 0,55 197,3
> Nel
2
2 /ucm
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[ 32]

= ' ! 5 L o 6 é
5 g g g2 3 E = 8 2 o E e o
g S| 2Es| 288 | o < z< | oE | S2 e
HaumeHnoBaHue S = 2 S g S S B % ~om D = — = = el = —- 2 5
2 = En Iz 2 8B < S 3 s = < S 2 ~ =
noTpeduTeNst g~ g = éﬁé EES §< g g %S = g g 2 2 F
3] E o = o T = ’
E | Se | Xec| 282 < = E cE | F 5%
1 3 4 5 6 7 8 9 10 11 12 14
ITutanue nenen
CUTHATHMSAMIA | 16 2,5 0,0175 0,224 K12 565,2 0,53 299.6 K13 3587 | 0,55 | 1973
PII-35 kB, stueiika
Nel
IIJ)J“"‘@’ PAC (o 19 2,5 0,0175 0,266 K14 565,2 0,53 2996 K15 3357 | 0,55 | 184,7
VYupasiuue ABP,
PYCH.0.4 xB 20 2,5 0,0175 0,28 K16 5652 0,53 299,6 K17 328,7 | 0,55 | 1808
2 e . . . . K3 820,1 0,525 | 430,6 . . . .
[Turanue onepa-
TUBHEIX LICIICH, 15 2,5 0,0175 0,21 K18 565,2 0,53 299,6 K19 367,1 | 0,55 | 201,9
PII-35 kB sueiika
No2
ITuTtanue onepa-
THRHBIX TETICH, 13 2,5 0,0175 0,154 K20 565,2 0,53 299.,6 K21 4050 | 0,55 | 2227
PII-35 kB sueiika
Ned
OneparuBHas 6J10-
xkuposka PIT-35 13 2,5 0,0175 0,154 K22 5652 0,53 299,6 K23 4050 | 0,55 | 222,7
kB, stuetika Ned
B3Box npyxun
PI1-35 kB, sweiika | 13 2,5 0,0175 0,154 K24 5652 0,53 299,6 K25 4050 | 0,55 | 2227
No4
IIuranue nenen
CUTHAMSALIA | 13 2,5 0,0175 0,154 K26 5652 0,53 299,6 K27 4050 | 0,55 | 2227
PII-35 kB, stueiika
Ned
g)h‘aq’ PAC (sBon 18 2,5 0,0175 0,252 K28 565,2 0,53 299,6 K29 343,1 | 0,55 | 188,7

4

Bzam uHB,

[loch. v dama

W68 N2 nodn.

6.2 Boi0op 3amuTHbIX annapatos COIT

6.2.1 IIpeaBapure/bHBIN BHIOOP 3aLIUTHBHIX ANNAPATOB 0 YCJA0BUIO NIPUMe-

HCHHUA

3alMTHBIN anmapar J0JKEH UMETh KinMaTuueckoe ucnosinenue Y XJI, karero-

puto pazmenenus 4 cornmacao 'OCT 15150.

321HIHTHBII>1 arrtapatrt JO0JIKCH OBITh MNpCaAHa3sHAUYCH JJIA pa6OTBI Ha ITOCTOSIHHOM

TOKC.

[Tpu BeIOOpE MIIABKOTO MPEIOXPAHUTENS B KAUE€CTBE 3aIIUTHOTO arlrapar clie-

AyCT BBI6I/IpaTB arIrapaTsl TUIIA KIIPCIOXPAHUTCIIb-BBIK/IIOYATCIb-PA3bCANHUTCIIDL)),

o0ecrneunBaIre KOMMYTAIMIO TOKOB HATPY3KH.

3alMTHBIN amnmapar J0JKEeH UMETh CTEIeHb 3alluThl He MeHee [P31.

BaMHTHBIﬁ arrmapar 10JKCH OTBEYATh Tpe6OBaHI/I$IM CTOMKOCTH K ME€XaHUYe-

CKMM BHEIIHUM BO3JeHCTBYOmMM (hakTopam mo rpynne M13 TTOCT 17516.1.

Uzm. |Kon.yq] /lucm

Nedok.
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[33

Br160p HOMUHAIBHOTO HAMPSHKEHUS 3aIIUTHOTO anmnapata, Ue, MPOU3BOIUTCS IO
YCIIOBHUIO:

Ue = Uyom

rae U,y — HOMHUHAJIBHOE HANPSKEHUE CUCTEMBI OIIEPATUBHOTO MMOCTOSIHHOTO
TOKA.

Br160op u mpoBepka KOMMYTAIIMOHHBIX aMMapaTOB IPOU3BOASTCS B COOTBETCTBUH
¢ CTO 56947007-29.120.40.216-2016 «MeToandeckue ykazaHus 1o BEIOOPY 000py/10-
Banust COIIT».

Buvibop 3awummnoco annapama 6 yenu 66ooa na I c.ut. (2 c.ut.):

Lipen, = Tnrnr. + lopur. + 0,4 Lpr. = 2,32+ 0+ 0,4+ 7,14 = 5,176 A,

[IpuHUMaeTCs: MpeIOXPAHUTENb C HOMUHAIBHBIM TOKOM 32 A ¢ XapaKTepUCTH-
koit gG.

[IpoBepka npemoxpaHuTeNs Ha OTKIIIOYAIONIYI0 CIIOCOOHOCTh OCYIIECTBISETCS
corjacHo ycioBusiM Taduiibl 8.1 CTO 56947007-29.120.40.216-2016. Makcumarb-
HbIM TOK B Touke K2, K3 cocraBmser 820,1 A << 100 KA.

Buvibop sawumusix annapamos 6 yenu 66ooa om 3Y npouzeo0umcs no yciosuio:

LiowaB = Inrur. + lspur. + 0,4 - Lpr. = 2,32+ 0+ 0,4-7,14 = 5,176 A,

[Tpunumaem AB HomuHanoM 10 A ¢ xapakTepucTuKou Z.

[IpoBepka AB Ha OTKJIIOYAIOLIYIO0 CHOCOOHOCTH OCYIIECTBIISIETCS] COTJIACHO YCIIO-
BusiM Ta0auIe! 8.1 CTO 56947007-29.120.40.216-2016. MakcruManbHBIN TOK B TOUKE
K2, K3 cocraBnser 820,1 A << 10 KA.

Buvibop AB ons numanus onepamusnulx yenetl, PI1-35 kB auetixa Nel.:

20
IHOM.AB = Il'IT.HI‘. + IBp.HI‘. +04- IKp.HI‘. = m +0+0=0,091A4,

[Ipumensiem AB HomuHaom 4 A, ¢ XapaKTepUCTUKOU cpabaTbiBaHUs Z.

[IpoBepka AB Ha OTKJIIOYAIOLIY0 CIOCOOHOCTh OCYIIECTBIISIETCS] COTJIACHO YCIIO-
BusiM Tadmuie! 8.1 CTO 56947007-29.120.40.216-2016. MakcuMalIbHBII TOK B TOUKE
K4 cocraBmser 565,2 A << 10 KA.

JI71st ocTanbHBIX AJIEKTPOINIOTpeOuTeseit BEIOOP AB BBITIONHAETCS aHATIOTUYHO U

npejcTaBiieH B Tabnuiie 6.3.
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Tabnuna 6.3 — Beibop AB mis snexrponorpedureneit cuctembl COIIT

[ 34]

[Ipenens-
04- Cvmma I Tox K3, Hasi OTKJL.
Haumenosanue notpedurens | Iipue, A | lypur, A I ’ A }/ A HOXAB’ A (ve- CI10CO0-
Kp.HI. ’ Taj.) HOCTh AB,
KA
1 2 3 4 5 6 7 8
C.III.
IIutanue onepaTUBHBIX IIE-
rieid, PTI-35 kB siueiika No2 + 0,182 0 0 0,182 4 565,2 <10,0
OHUII
IIutanue onepaTUBHBIX IIe-
neit, PI1-35 KB sueiika Nol 0,454 0 0 0,454 4 565.2 <10,0
OneparuBHas OJIOKHPOBKA
PI1-35 KB, sueiixa Nol 0,091 0 0 0,091 4 565,2 <10,0
B3son npysxcun PI1-35 kB, 0 0 0908 | 0908 4 565, <10,0
siyetika Neol
[IuTanue neneit curuanusa-
nuu PIT-35 kB, stueiika Nel 0.36 0 0 0.36 4 565.2 <100
Ixad PAC (BBog 1) 2,045 0 0 2,045 4 565,2 <10,0
C.III.
[TuTaHue onepaTHUBHBIX Iie-
neii, PI1-35 kB sueiika Ne2 + 0,182 0 0 0,182 4 565,2 <10,0
OHUII
[TuTanue onepaTHUBHBIX Iie-
neii, PII-35 kB sueiika Nod 0,454 0 0 0,454 4 565,2 <10,0
OneparuBHasi OJIOKHPOBKa
PI1-35 KB, sreiika Nod 0,091 0 0 0,091 4 565,2 <10,0
Basoa npyxaitn PI1-35 kB, 0 0 0908 | 0,908 4 565,2 <100
styeiika Ned
[IuTanue nenei curHaan3a-
nuu PI1-35 kB, sdeitka Ne4 0.36 0 0 0.36 4 365,2 <100
[lTxad PAC (BBOA 2) 2,045 0 0 2,045 4 565,2 <10,0

4

Bzam uHB,

[loch. v dama

W68 N2 nodn.

HpOBOI[HI/IKI/I B 30HC 3allIMTHI allrapara JOJIKHBI YAOBJICTBOPATH YCIIOBHIO:

r1€ I 17 pon. — JVTATENBHO IOy CTUMBINM TOK IIPOBOIHUKA, HAXOIAIIETOCSA B OCHOB-

Bce 3amuTHbIE anmapaThl YIOBICTBOPSIOT YCJIOBHUIO OTKIIIOYAIOINIEH CIIOCOOHO-

CTH.

HOW 30HE 3alUTHI anrapara.

IHOM.AB < I,qmle.,qon.a
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[ 35
6.2.2 Bb100p 3alIIUTHON XapaKTEePUCTUKH ANIAPATA
JI71st IaBKUX MpeoXpaHuTeNen MpeBapuTeIbHO BEIOMpPAETCS 3alllUTHAS XapakK-
TepucTuKa Tvma gG, COOTBETCTBYIONIAs HOMUHAIBHOMY TOKY IIJIABKOW BCTABKH.
3ammTHas XapakTepUCTHKA aBTOMAaTUYECKHUX BBIKJIFOYATEIEH MOAYJIBHOTO TUIIA,
C HOMHHAJIBHBIM TOKOM 125 A 1 MeHee, 3aaeTCsl TUTIOM XapaKTEPUCTUKU, OTIPEAEISIO-
el KpaTHOCTh TOKa cpabaThiBaHUS MTHOBEHHOTO pacuenurend. [IpenBaputesbHO BbI-

Oupaercs XxapakTepUCTHKa TUNA Z.

6.2.3 IIpoBepka KOMMYTALIMOHHBIX ANINAPATOB HA CEJIEKTUBHYIO padoTy

[lon «CeneKTUBHOCTHIO» MMOHUMAIOT COBMECTHYIO pabOTy MOCIeA0BaTEIbHO
BKJIIOUEHHBIX aNMnapaToB 3alllUThl IEKTPUUECKUX Ienel (aBTOMAaTUUYECKUE BBIKIIIOUYA-
TEJIH, TUIABKUE TIPEIOXPAHUTENHN) B CIIydae BOZHUKHOBEHHS aBAPUITHON CUTYalUU.

CeNeKTUBHOCTh UCIOJIB3YETCS MPU BHIOOPE HOMUHAJIA YCTPOUCTB 3aIUTHI JICKT-
POYCTaHOBOK JIJIsi OTKIJIFOUEHHSI OT OOIIel CUCTeMbl TUTaHUS TOIBKO TOM €€ YacTH, T
pOM30IIUIa aBapusi. ITO IOCTUTAETCS 3a CUET cpabaThIBaHUS TOJILKO TOIO aBTOMaTHUye-
CKOI'0 BBIKJIFOUaTes (MPeJOXPaHUTENIS ), KOTOPBIN 3aIlUIIAET aBapUHHYIO JTUHUIO TTUTa-
HUSL.

[IpoBepka 3alIUTHBIX aIMapaToB Ha CEIEKTUBHOCTb CUMTACTCSl BBIMOJHEHHOU B
cily4ae, KOrja MX 3alllUTHBIE XapaKTEPUCTUKHU C YUETOM pa30dpoca HE NEPECEKAITCs B
Jrana3oHe TOKOB OT MUHUMAJIBHOTO JI0O MaKCUMaJIbHOTO Toka K3.

Huxe npuBeieHbl BpEMSATOKOBBIE XapaKTEPUCTUKH aBTOMATUUECKUX BBIKITIOUATE-
nen (cM. pucyHOK 6.3) U npenoxpaHurtesieil (CM. pUCYHOK 6.2), IpUHATBIX IS yCTa-

HOBKH.
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PucyHok 6.2 — BpeMATOKOBbIE XapaKTEPUCTUKH TUIABKUX BCTABOK

Pa3bCOANMHUTCILA
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PucyHok 6.3 — BpeMATOKOBbIE XapaKTEPUCTUKU aBTOMATHYECKUX BBIKIIFOYaTE-

JIEW XapaKTEepUCTUKU Z
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Pucynox 6.4 — Cxema /Jisi IPOBEPKHU CEIEKTUBHOCTH pabOThl KOMMYTAllIMOHHBIX

anmnapaToB

6.2.4 IIpoBepka KOMMYTALMOHHBIX ANMNAPATOB M0 YYBCTBUTEJIbHOCTH
Cucrema onepaTuBHOIO MOCTOSIHHOT'O TOKA MPEyCMaTPUBAETCS C TPEXCTyIEHYa-

TBIM YPOBHCM 3alllUTHI:

- B€pXHHﬁ YPOBCHBb — 3alllMTa pa3bCANHUTCIb-IIPCAOXPAHUTCIIAMA HAa BBOJAX OT

Ab;

- CpeIHUN ypOBEHb — 3alllUTa aBTOMAaTHYCCKUMU BBIKIIOUATEIIIMU Ha BBOJAX OT
3V;

- HIOKHUH YPOBEHD — 3alllUTa aBTOMAaTHYECKUMHM BBIKITIOUATEIISIMU 0€3 BBIICPIKKH
BPEMECHHU.

YyBCTBUTEIBHOCTD 3AILUTHBIX 3JIEMEHTOB:
- BBOJIHBIX — ITpu K3 B OCHOBHOI1 30HE 3alIUTHI U B 30HE PE3€PBUPOBAHUSA KOI(D-
¢unuent yysctBuTenbHocTH (Ky) HE MeHee 2;

- cpeanero ypoBHs — npu K3 Ha BBOjie HE MeHee 2, B 30HE pe3E€pPBUPOBAHUS HE

menee 1,3;

/lucm

B3C000107.356.2.1.2-1/103.2

33

Uzm. |Kon.y4) /lucm | Nedok.| [lodn. | Aama




- HIkHero ypoBHs — ipu K3 Ha Bxoge Ku He meHee 2.

[ 38]

Pacuetsl TokoB K3 B cucteme OIIT BBITIOIHSAIOTCS C y4€TOM CONPOTUBIICHUS TyTH

B MCCTC ITOBPCIKACHUA.

KoadunmeHT 9yBCTBUTEIIBHOCTH PACCUUTHIBACTCS:

rae Iz min

y4acTka, A;

_ I3.min

IH.al'[.

)

— TOK KOPOTKOI'0 3aMbIKaHHMA B KOHIC 3alIUIIACMOI0O aIlllapaTomM

IH.al'I. — IJIsI aBTOMAaTHYCCKUX BBIKJIFOUATEIECH — TOK MTHOBEHHOTO pPacClCIlICHUA,

JUISL IPEJIOXPAHUTENIEN — HOMAHAJIBHBIN TOK.

Onpenenum nagenue HanpspkeHus: ot mkada COIIT no morpebuteneit Ha mpu-

Mepe «IIntanne oneparuBHbiX neneu, PI1-35 kB sueiika Ne2y:

AU

_2-p-l

S

" lgarp. =

2-0,0175-15

2,5

7€ lyarp, — TOK HATPY3KH B HOPMAIIBHOM PEXKUME, A.

Pacuer cBenen B Tabnuity 6.4.

0,182 = 0,038 B,

Tabnuna 6.4 — [IpoBepka KOMMYTAIIMOHHBIX AIIAPaTOB IO YYBCTBUTEIHHOCTH,

pacucT MaaCHUC HAIIPSAKCHUA B KOHIIC IMHUN

3auTHEIH anmapar Tok K3 Hory- Jmina
HanmMeHoBaHue mno- . CTHUMOE Luarp,
JTyTOBOIA, Ky Kabes, AU, B
Tpebures 0603HaY. I 3HaYEHHUE A
L. A M.p, A I, m
AB o A Ku
1 2 3 4 5 6 7 8 9 10
1 c.m.
[Turanue onepa-
o TUBHBIX 1eneH, PII-
4 35 KB sueiia No2 + SF1.1 4 18 201,9 11,22 2 15 0,182 0,038
3 DHUII
§ ITutanue onepa-
«Q TUBHBIX 1emneii, PI1- SF1.2 4 18 197,3 10,96 2 16 0,454 0,102
35 kB suetika Nel
OrnepatuBHast 6710-
kupoBka PI1-35 kB, SF1.3 4 18 197,3 10,96 2 16 0,091 0,020
g stueiika Nel
s B3og npysxun PII-
2 N SF1.4 4 18 197,3 10,96 2 16 2,27 0,508
S 35 kB, siuerika Nel
= IIutanue nenet
cur"anuzanun PIT- SF1.5 4 18 197,3 10,96 2 16 0,36 0,081
35 kB, stuetika Nel
< ?;Ka‘b PAC (sson SF1.6 4 18 184,7 10,26 2 19 2,045 | 0,544
2
2 /ucm
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HalMeHOBAHME 110- 3anUTHBIN anmapar Tox K3 CITIEEI}; Jnuna I
JIyTOBOIA, Ky Kabers, Harp., AU, B
TpebuTens 0603HaY. LA Lp, A 3Ha4YeHUe L o A
AB A Ku
1 2 3 4 5 6 7 8 9 10
2 c.IIL.
IIutanue onepa-
TUBHBIX Leneu, PII-
35 KB suciixa No2 + SF2.1 4 18 201,9 11,22 2 15 0,182 0,038
DOHUII
IMuTanue onepa-
TUBHBIX Henei, PII- SF2.2 4 18 2227 12,37 2 13 0,454 0,070
35 kB suetika No4
OneparusHas Oo-
kupoBka PI1-35 kB, SF2.3 4 18 2227 12,37 2 13 0,091 0,014
staetrika N6
B3Bon npyxun PII-
35 KB, steiixa Nod SF2.4 4 18 2227 12,37 2 13 2,27 0,350
[Turanue neneit
curHanmm3anuu PIT- SF2.5 4 18 2227 12,37 2 13 0,36 0,055
35 kB, stuetika Nod
g)h‘a‘i’ PAC(sBOR | gpr 6 4 18 1887 | 1048 2 18 2045 | 0515

Bsam uHB N°

[lodn. u dama

W46 N2 noan,

6.2.5 IIpoBepka OBICTPOACHCTBHS BBIKJIIOYATE/Ie U NPEeAOXPAHUTEJICH 110
MPOBAJIaM HANIPAKECHUSA
JIn1s1 BBINMOJIHEHUSI TPOBEPKHU T10 MTPOBAJIAM HAIPSHKEHUS HA KIIEMMAaX 3JIEKTPO-
npueMHUKOB npu K3 Ha npucoeIMHeHN NUTa TOCTOSIHHOTO TOKA PaCCUUTHIBAETCS
OCTAaTOYHOE HaIPsKEHUE Ha COOPKaXx IIUTA MOCTOSIHHOTO TOKA 1Mo (hopMyJie:
Uocer. = Upp — Ix3 " Ri3,)
rae Upg — Hanpsbkenue Ha Ab B MomeHT K3, B;
I3 — TOK KOPOTKOTO 3aMbIKaHHUs, A;
Ry3 — conporusnenue nenu ot Ab no IIIIT, Om.
Hampsixenue Ha Ab B MOMEHT KOPOTKOTO 3aMbIKaHUS Onpeaesnsercs no ¢op-
MyJI€:
Upp = Eax " N — 1o " N - I3,
rae E,, — 9AC akkymynsaropa, B.
IIpoaomKUTENBHOCTD ITPOBAJIA HAIIPSKEHUS IPUHUMAETCSA 110 CPEAHEMY 3HaUe-
HUIO NPOJOJIKUTEIIBHOCTH KOPOTKOTO 3aMbIKAHHUSI, ONIPEEICHHOMY IO 3alIUTHOM Xa-

PaKTEpUCTUKHU anmapara. [IpoIomkuTensHOCTh TpoBaia HaPSKEHUs 10Ty CKAETCS
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L40]

MPUHUMATh IO MUHUMAJIbBHOMY 3HAYEHUIO PO0JLKUTENbHOCTH K3 ¢ yueTom aHanu3za
MOCJICJICTBUNA BO3MOYKHBIX HAPYIIEHUN B pab0TE AIEKTPOIIPUEMHHUKOB.

[IpoBepka no npoBajiaM HANPSKEHUS CYUTAETCS BBIIIOJHEHHOM, €CIIN:

- IPOJOJKUTENIBHOCTD MPOBAJIa HaNpshKeHus He npesbimaet 0,5 c;

- IPOJIOJKUTENILHOCTh IIPOBAJia HANIPSHKEHUS He MPEBbIIAET 1 ¢ mpu 0cTaTou-
HOM HaNpsKeHUH MpoBasa He MeHee (0,7 HOMUHAJIbHOTO HaIPSHKEHHUS.

J{ns mpuMepsl BBIOJIHUM pacueT 11l Touku K4 npu 1yroBoM KOpOTKOM 3aMbl-
KaHWM B Ha4aJjie OCHOBHOW 30HbI 3aLUThI:

Upp =12-17-0,015-17-299,6 = 204 — 76,4 = 127,6 B

0,0175
10

I[aﬂee JJI TOYKH K5 IMpu MCTAJINIMYCCKOM KOPOTKOM 3aMbIKAHUH B KOHIIC OCHOB-

Uyer. = 127,6 — 299,62+ 1,5 - =127,6 — 1,57 = 126,04 B

HOM 30HBI 3AIUTEL:
Upg=12-17-0,015-17-367,1 = 204 - 93,6 = 1104 B
0,0175

Uper. = 1104 —367,1-2-15- =110,4—-77,09 = 33,3 B

)

JIJ1st OCcTalbHBIX AJIEKTPONIOTPEOUTENIEH pacueT aHAJIOTUYEH U MPEACTABIICH B

tabmumax 6.5 u 6.6.

Tabnuma 6.5 — Pe3ynbpTaTsl onpeesaeHus TIIyOruHbI U TPOIOJDKUTEILHOCTH MPO-

Basia HanpspkeHus Ha COIIT npu nyrossix K3

. OcTaTto4Hoe
3amuTHeIl anma- | PacueTHOEe MecTO Toxk yroBoro JIIMTeIbHOCTD
Hanpspkenue, B
par K3 K3, A (%) poBajia, MC
0
1 2 3 4 5
2 1 CII
°§ SF1.1 K4 299.6 126,04 (61,8%) 10
g SF1.2 K6 299.6 126,04 (61,8%) 10
SF1.3 K8 299.6 126,04 (61,8%) 10
SF1.4 K10 299.6 126,04 (61,8%) 10
SF1.5 K12 299.6 126,04 (61,8%) 10
§ SF1.6 K14 299.6 126,04 (61,8%) 10
> SF1.8 K16 299.6 126,04 (61,8%) 10
3 2 ClII
SF2.1 K18 299.6 126,04 (61,8%) 10
SF2.2 K20 299.6 126,04 (61,8%) 10
SF2.3 K22 299.6 126,04 (61,8%) 10
S
g
2 /ucm
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Bsam uHB N°

[loch. v dama

WHB. N2 noan.

[ 47]

SF2.4 K24 299,6 126,04 (61,8%) 10
SF2.5 K26 299,6 126,04 (61,8%) 10
SF2.6 K28 299,6 126,04 (61,8%) 10

Bania HanpspkeHust Ha COIIT npu metaimuyeckux K3

Tabnuia 6.6 — Pe3ynbTathl onpeneieHus TIIyOuHbI U IPOI0JKUTEIbHOCTH MPO-

o OcraTto4Hoe
3ammTHel anmna- | PacyetHoe mecto | Tok Metayuinde- JnuTenpHOCTh
HarpsbkeHue, B
par K3 ckux K3, A (%) IIpoBaJIa, MC
1 2 3 4 5
1 CII
SF1.1 K5 367,1 33,3 (16,3%) 10
SF1.2 K7 358,7 32,16 (15,8%) 10
SF1.3 K9 3587 32,16 (15,8%) 10
SF1.4 K11 358,7 32,16 (15,8%) 10
SF1.5 K13 3587 32,16 (15,8%) 10
SF1.6 K15 335,7 29,07 (14,3%) 10
SF1.8 K17 328,7 28,13 (13,8%) 10
2 CIlI

SF2.1 K19 367,1 33,3 (16,3%) 10
SF2.2 K21 405,0 38,37 (18,8%) 10
SF2.3 K23 405,0 38,37 (18,8%) 10
SF2.4 K25 405,0 38,37 (18,8%) 10
SF2.5 K27 405,0 38,37 (18,8%) 10
SF2.6 K29 343,1 30,06 (14,7%) 10

JOJIKHBI OBITh SKPAHUPOBAHBI.

6.3 Br10op kabeseil i CHCTEMbI ONIEPATUBHOTO MOCTOSIHHOTO TOKA

Kabenmn BTOpMYHOM KOMMYTAIlMU II€TICH ITOCTOSHHOTO OIIEPATUBHOIO TOKa

6.3.1 Bb10op ka0eseil Mo JJIUTEJNbHO-I0MYCTUMOMY TOKY

PacuerHblll TOK Harpy3Ku:

Haz
2

Iuazp.p = U

HOM

9IS PHazp. — aKTHUBHAs MOIIHOCTH, BT;

U,,. — HOMHHAIBHOE HanpskeHue, B.

[To pacueTHOMY TOKY Harpy3ku BbIOMpaeM THI KaOesl.

Jlomyckaemasi Harpy3Ka ¢ y4eToM mornpaBodHoro koddduruenta 0,85 coctaBur:
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Bsam uHB N°

[loch. v dama

WHB. N2 noan.

I/

odon

rae [, — JUIMTEIbHO JOIyCTUMBIN TOK IIPOBOJHUKA, A.

[IpoBepka OCyIIECTBISETCS IO YCIOBHIO:

1, =1

don Haep.p °

6.3.2 IIpoBepka kalesiel HA TEPMUYECKYI0 CTOMKOCTD

[IpoBepka Ha TEPMUYECKYIO CTOUKOCTh — 3TO MPOBEPKA BO3MOKHOCTH KaOeJIsi BbI-
nepxkath K3 B kabesie B TeueHUH BpeMEHU pad0Thl OCHOBHOM 3alllUThI TAHHOTO KaOes.
Temneparypa ka0ensa He nomkHa npesbimath 160 °C. Ilocne otkimouenust K3 kabenb
MOJKET KCIUTyaTUPOBaThCs Aanblie (T.e. Tepmuueckuit a¢pdext or K3 He BbI3Basl HUKA-
KUX OIUJIABJICHUM U3O0JISIUU U T.I1.).

[TpoBepka kabens mpeacTaBiIsieT coO0W CpaBHEHHE MTPEAETBbHO-I0MyCTUMOTO TOKa
¢ TokoM K3 st mkada KCB: Ijpep non. > k3, TAE:

; _ Cp-s103-25
npej.aoir. (_tOTKJI. (—0,0 1

rae Cy— mocTosiHHAs, 118 MeHbIX Kabeneii ¢ [IBX n3omsaumeit, 103 A-c®/mm?;

= 2575 A,

S — CeueHHe K MEHOr0 Kabels, MM,
torkn. — BpeMs OTKJItOUeHUS ToKa K3, c;
I3 — TOK KOPOTKOI'O 3aMBIKAHUS 3a aBTOMATHYECKMM BBIKIOUATENEM, A,

JI71st ocTanbHBIX TOTPEOUTENEH pacyeT aHAJIOTUYEH U IIpUBECH B Tabmuie 6.7.

Tabnuua 6.7 — Tabnuna npoBepku Kabesst Ha TEPMUYECKYIO CTOMKOCTh

HaumenoBanne notpedu- Cr ) Inpen.non
’ MM~ | t S I3, A
Tems A | omar.; © A 13,
1 c..

[Iutanue onepaTUBHBIX LENEMH,
PI1-35 kB sueiika No2 + DHUIIT 103 2,5 0,01 2575 > 365,2
[Iutanue onepaTUBHBIX LENEMH,
PI1-35 kB stueiixa Nel 103 2,5 0,01 2575 > 565,2
Sgegj:;‘g? fHOKHPOBKa PTI-35 103 25 | 001 | 2575> | 5652
]%‘:?OH npyxuH PII-35 kB, sueitka 103 2.5 0.01 2575 > 565.2
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Bzam uHB N?°

[loch. v dama

WHB. N? nodn.

Ilntanme mDemed CUTHAIU3AIUHA

PI-35 kB, seiixa Nl 103 2,5 0,01 2575 > 565.,2
IlIxad PAC (BBO 1) 103 2,5 0,01 2575 > 565.,2
Ynpasnaue ABP, PYCH-0,4 kB 103 2,5 0,01 2575 > 565,2

2 c.uI.

[Iutanue onepaTUBHBIX LENEH,

PI1-35 KB sraeiica N2 + DHUII 103 2,5 0,01 2575 > 565,2
[Iutanue onepaTUBHBIX LENEH,

PI1-35 kB stueiixa Nod 103 2,5 0,01 2575 > 565,2
OnepaTI:IBHa;{ omokupoBka PII-35 103 2.5 0.01 2575 > 565.2
kB, suetixa No4

J]?{:goz[ npy>xuH PII-35 kB, sueiika 103 2.5 0.01 2575 > 565.2
IIutanme nemeyd CUTHAIHU3ALUU

PIL-35 kB, sreiixa Nod 103 2,5 0,01 2575 > 565.,2
[kad PAC (BBox 2) 103 2,5 0,01 2575 > 565,2
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3abodckag mapka kadeg Cnocad npoknadku
Yuc/o ucno/b3uyemsix xun Hanpabsexue kadess lnuma, 1
Z%L;‘;Z [lo npoexmy PakmuHecky Uugpp [pumedaxue
Tun C:gggg 9%47’2 Tun Eg:ggg 9%2 [lo npoexmy Pakm. Omkyda Kyda 002 002-02 003 006 no npoexkmy | pakmuyeckas
Kadenu cucmems 73
k1-01 BBl 3H2(A)-LS-0.66 25 3 Uikag MBI, modyns ACY u (T3 Ukag cucmemsi cbgzu, (3 (ocHobHoG), bbod 1 1 18
K1-02 BBl 3He(A)-LS-0,66 x25 3 likag MBI, Modus ALY u LT3 likag cucmems de3onacHocmu KCb, 6603 1 2 ”
k1-03 BBl 3He(A)-LS-0,66 25 3 likag MBI, modyns ACY u (T3 llikag cucmems cba3u, L4 (pe3epbrbiu), bbod 1 19 19
K1-04 BBl 3He(A)-LS-0,66 x25 3 likag MBI, Modus ALY u LT3 likag onepamopa cbszu (1 66od 1 16 16
k1-05 BBl 3He(A)-LS-0,66 25 3 likag MBI, modyns ACY u (T3 lkagp onepamopa cbazu (2, bbod 1 17 17
k1-06 BBl 3H2(A)-LS-0.66 %25 3 likag MBI, Modus ALY u LT3 lkag LICTV, bbod 1 21 21
k1-07 BBl 3He(A)-LS-0,66 3x25 3 likag MBI, modyns ACY u (T3 lkag ACY u COTM ACCO (ocHobHow), bbod 1 1% 1%
k1-08 BBl 3He(A)-LS-0,66 3x25 3 likag MBI, Moduyne ALY u LT3 likag ALY u COTV ACCO (pesepbrbi), b6od 1 5 5
Kk1-09 BBl 3He(A)-LS-0,66 25 3 lkag MBI, modyns ACY u (T3 likag cepbepob AMACKY3, b6od 1 ” ”
K110 BB Feld)-1S-066 | 325 3 lika VBITS, wodys ACY u T3 Cemuky 3”-“”‘2:@;”;; %%"@’JK”X P33 kB, % %
k1-1 BBI 3H2(A)-LS-0,66 x25 3 lkag VMBI, modyns ACY u (T3 APM donosHum. PY 220,35 kB, ack. bbod 22 22
e | Brmens-0ss | 325 3 Wkag MBIT, wodyno ACY u LT3 AP A?ér,vgif,”ﬁtkf’&ffi mbgggm AL 7 7
K1-13 BB 3Hz(A)-LS-0,66 3x25 3 lkag MBI, modyas ACY u (T3 likae /1BC, Modym ACY u (T3 (Bbad 1) 1 il
K1~ BBl 3He(A)-LS-0,66 x25 3 lkag VMBI, modyas ACY u (T3 lkag /1BC, Modynb PIT-35 kB (66od 1) 0 0
K1-15 BBl 3He(A)-LS-0,66 325 3 likag MBI, Modyme ALY u LT3 llikao /1BC, Modyne APM (66od 1) A A
K1-16 BBl 3He(A)-LS-0,66 3x25 3 Uika MBI, modyne ALY u (T3 PY-35 kB, a4. N°1 yenu menecuerauzayuu 8 8
k2-01 BBl 3H2(A)-LS-0,66 3x25 3 likae VBIT2, madyse ALY u (T3 Ukag cucmemsi cbgzu, (3 (ocHobHod), bbod 2 18 18
k2-02 BBl 3He(A)-LS-0,66 %25 3 lkagp MBI12, modyns ALY u (T3 lkag cucmems desonacHocmu KCb, 66od 2 2 ”
k2-03 BBl 3He(A)-LS-0,66 3x25 3 lkagp MBI12, modyns ALY u (T3 lkag cucmems cbs3u, L4 (pe3epbrbiu), bbod 2 19 19
K2-04 BBl 3He(A)-LS-0,66 x25 3 lkagp MBI12, Modyns ALY u (T3 likag onepamopa cbazu (7 6603 2 17 17
- k2-05 BBl 3He(A)-LS-0,66 25 3 Ukagp MBI12, Modyas ALY u (T3 likag) onepamapa cbasu (2, 66od 2 18 18
§ k2-06 BBI3H2(A)-LS-0.66 %25 3 lkag VBITZ, modye ALY u (T3 lkag LICTV, bbod 2 » 2
E k2-07 BB 3He(A)-LS-0,66 25 3 llkaep MBIT2, Modyns ALY u (T3 llkap ACY u LOTV ACCO (ocHobrod ), bbod 2 1 1
k2-08 BBl 3He(A)-LS-0,66 x25 3 likae VBIT2, modyme ALY u (T3 lkagp ACY u COTV ACCO (pe3epbreid), bbod 2 5 5
= k2-09 BBl 3He(A)-LS-0,66 25 3 lkagp MBI12, Modyns ALY u (T3 lkag capbepob AMICKY3, B6od 2 5] )
E k2-10 BBl 3He(A)-LS-0,66 3x25 3 lkagp WBI12, modyns ALY u (T3 Cyem4uku 3ncHadxeHus b aqeukax PY-0,4 kB 2 22
: k2-1 BBl 3He(A)-LS-0,66 25 3 lkagp MBI12, Modyns ALY u (T3 APM donoswum. PY 220,35 kB, pes. b6od 19 19
] -2 | Bkels06s | 325 3 Wka) MBI, wodyns ACY u (13 AP A%‘I/Egg”;tkﬁkcjﬁ“g; oA 23 2
E /ucm
= B3C000107 356.2.12-W/103 2 KX )
am \Kon ys| Auem | N° do. | odnuce | Jama
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3nbodckas mapka kadess Cnocod npok/adku B)l
Yuc/o ucno/b3uyemsix xun Hanpabsexue kadess lnuma, v
Mopka Io npoexmy Pakmuecku llugp Mpunesaie
Kkadess
Yucso xun, Yueno xus,
Tun e 2 | T | covonue mep | P "POKMY daxm Omkyda Kyda 002 | 002-02 | 003 006 no npoexmy | gaxmudeckas
k2-13 BBl 3He(A)-LS-0,66 x25 3 likae VBIT2, modyme ALY u (T3 lkag /1BC, Modyne ACY u (3 (66od 2) 0 10
K2-Th BBl 3H2(A)-LS-0.66 %25 3 lkagp MBI12, Modyns ALY u (T3 lkag /1BC, Modynb PI1-35 kB (Bbad 2) 0 0
k2-15 BBl 3He(A)-LS-0,66 x25 3 likae VBIT2, modyme ALY u (T3 likag /1BC, Modyne APM (66ad 2) 26 26
k2-16 BBI3He(A)-LS-0,66 %25 3 likag VBIT2, modye ALY u (T3 PY-35 kB, a4, N°13, uenu mesecueHau3ayuy 5 5
Kade/u cucmems onepamubHo20 NOCMOSHHO20 MoKa
01 | kBB is-0ss | 2025 2 likag COT, 1 cu flumarue onepamuCrbix uened, PI-35 B 5 %
q4euka N°2
02 | KBBkel)-LS-066 | 2x25 2 likag CONT, 1 cus (lumarue onepamubsix uened, PIT-35 kB % %
sqedka N°1
03 |KBBrKel)-LS-066 | 2025 2 likag COT, 1 cu Onepamubias 5””K”Pﬁf7’<” PII-35 kB, s14eika % %
n1-04 KBBI 3He(A )-LS-0,66 25 2 Ukag COMT, 1cu. B3bod npyxur PI1-35 kB, sedka N°1 % %
05 | KBBkeld)-LS-066 | 2025 2 likag COT, 1w Fumarie yeney cugnamusouus PI-35 kB, % %
a4eika N°1
nt-06 KBBI3Hz(4)-1S-0,66 225 2 Ukae CONT, 1cuw. llikag PAC (660d 1) 19 19
n1-08 KBBI SHa(A)-1S-0,66 25 2 UWkagp CONT, 1cu. Ynpabrenue ABP, PYCH-04 kB 20 20
201 | KBBelaLS-066 | 2x25 2 likag COMT, 2 cu flumarue onepamuCrbix uened, PI-35 B 5 %
q4euka N°2
2-02 | KBBrMRUUS-066| 225 2 likag COMT, 2 cw Iunatiue anepamubii ened, PIT-35 kB 3 3
a4euka N%
n2-05 | KBBkelAlLS-066|  2x25 2 likag COMT, 2 cw Onepamutnas W”PA‘;ZK” PIF-35 kB, seika 3 3
n2-04 KBBI 3Ha(A)-1S-0,66 225 2 lkae LONT, 2 cu. B3bod npyxur PY-35 kB, quedka N% 13 13
2-05 | KBBwelaLS-066 | 2x25 2 likag COMT, 2 cu Iunaue uened cusHanisauu PI-35 kB 3 3
a4euka N%
n2-06 KBBI 3He(A )-LS-0,66 25 2 lkagp CONT, 2 cu. llkag PAC (6603 2) 8 8
=
<
= (bodHag cneqyugukayusg kadens
. Lnocod npok/adku 1 5
Yuemo u Konuyecmbo /R KaoenaM
Tun I Yuc/o ucn. xun ompesKod Uugp [lpumeyaHue
o 007 | 002-2 | 003 006 no npoekmy | pakmu4eckas
= BB keld)-LS-066 | 325 3 555 555
<
8 KBBI HelA)-LS-0,66 X25 13 203 203
=
; Nlucm
2 B3C000107.356.212-W1035.2KX 3
Wam [Kon ya| Juem | N° ok | Modnucs | fama
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Tun, Mapka, 0003HaYeHue Kod odopydobaHus EduHuya Macca
[lozuyug HaumeHobaHue U MexHUYeckas Xapakmepucmuka ’ ’ ’ - [IpuMeyaHus
u P P dok UMBHMA, 0NpaCcHO2o /ucma u3denus, Mamepuasa Jabod-uszomobmere USMEDEHUS Konuqecmig eduHUbL, K2 2
1 Z 3 4 5 6 / 8 9
10bapydabarue
1 llkag cucmemsl 2apaHmupobarHoze 3nekmpacHadxerus, & cocmabe: KOMA. 2
- naHeb bbodHo-pacnpedenumesnsHas,
- akkymyssmapHas Gamapes, (=190 Ay, U=12 B, 8 um.
- Boinpamume/b-uHBepmapHas cucmen,
- PY4HaU Badnac,
- KaMN/AeKMm BamapeuHozo Kadens, 35 M2 CUHUL,/ YepHeid 5 M
- ukag 2100x800x800 mm (Bxllixl")
12 lkag cucmemsi CONT, 6 cocmabe: KOMI/L 1
- 3ap0Ha-Bbinpsmume/bHoe ycmpoucmbo - 2 wm,
- akkymygmapHas Gamapes, (=18 Ay, U=12 B, 17 um
- ukag 2100x800x800 m (Bxllixl")
2 KabdenbHo-npoboduukabasg npodykyus
Kabenb 3kpaHupeBanHbiu ¢ MeaHsMu Xuaamu & noAuBuHUAXAGRUGHOU U30/SUUU, HE pacnpocmparsem
21 2apeHue rpu 2pynnobod npakAadke no Kamezopuu A, € NGHUXEHHBIM 2a30-CbiMaBbide/eHuay BB 3HalA HLS 3x25-0,66 k8 " 55 0216
Kade/b KoHmpo/bHuIL € MEGHbIMU XUAGMU & NoAUBUHU/X/AIGEUGHOU U30A9UUL, HE PACMDOCMPAHSeM 200HUE
22 npu 2pynnobol npok/adke no Kame2apuu A, ¢ NOHUXEHHLIM 2a30-0biMobsIde eHueH KBBI SHelA )-LS 2x25-0,66 kB " 203 0231
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