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Pykopoagamue ykKazauus
HH3AUHH CHCTEMEI ONIEPATHBHOIO NOCTOAHHOTO TOKA
Ha noacTauuax 110 xB 4 Beie

Sman i

Pacuemst no 6b100py napamempos aKKymyasmopHsix bamapei
ona IIC 110-220 kB ¢ o0noii axxymyramoproil bamapeeii.
Tonnvie cxemur upumoe nocmosrnozo moxka

N 83tm-11

Momwkna, 199 .


http://www.stroyinf.ru/goods-certification.html
http://www.stroyinf.ru/goods-certification.html

POCCUNCKT® arkliuoHeDHoe 0GlaCTBO
3HePreTHKy ¥ aJeKTpupuranny "EdSU Poccuu”

[pOeKTHO-VBHCKATEIbCKUY Y HAYUHO-UCCIENOBATEIbCKUY UHCTUTYT
[I0 NPOEKTUPORAHUK 3JHEPT'ETUUECKMX CHCTEM ¥ 3JeKTDUUEeCKUX CeTel
"SHEPI'OCETBIIPOEKT "

PYROBCAAIME YHA333HMNH 710 OpraHMsallMM CUCTEME OnepaTHrHOID
NOCTCAKHOI'C TOKa Ha nozacraHmusax 110-2£20 KE ¥ Bpue

Jran I
PacueTn 1o BEOCPY NapaMeTpoB aKKYMYJAATOPHCOHW Oarapey
Ana noacTanmy 110-220 B ¢ OHHOH akyyMyJRdTOPHOHM Oarapeem.

[ICJIHEE CXeMH IMTOR MNOCTOAHHOIO TOHKAa

N &1mM—T11l

3aM. TEeHepalbHOIro IUPEeKTOopa T
VHCTUTYTE '""OHEPTOCEeThIpoerT" ~””77f' .3, I'IYyCKUH

/ Hauanpuuk otnena P3AY .. A.B. Poxxoa
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AKBOTIHA

HacTosmuy ToM 1 padoTh COREDHUT VKAsaHUA 00 BHOODY NapaMeTpOB aK-
KVYMYJIATOPHHX OaTapey nag noncranuvy 110-220 kB, a Takke 7[Ba BapuaHTa
IOJHEX CXeM IUTOB MOCTOAHHOTI'O TOKA: C OIHOW aKKYMVJIATODPHOM Oapeel Oes
TONOJHNTEJbHHX 3JEMEHTOB U TO #€, HO C IONOJHUTEJLHbHMY 3JEeMEeHTaMU.

JlaH 1npyMep BoOOpa NapaMeTpOB aKKYMYJIATOPHON HaTapen.
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COHEPRAHKE

CocTap IpOeKTa .

CIIUCOK uepTexey .

BeelleHue

1. OOmue TOJXOXEeHUA .

2. BoOOp mapaMeTpOE aKKyMyJsaTOpHOW OaTrapen .
.1. Obmye HOJOXeHUd .

O DY DO

() N

PacueT MUHUMAJIDbHOT'O HAIPAXEHUH,
[IpUXONALerocs Ha OIVH 3JEeMEeHT
SKKYMYJISTOpHOU Oarapen .
2.4. OupepeJenue HOMEpa akKyMyJIdTODPHOU
DaTapeu . .
2.5. JIONONHUTEJbHOE YCJIOBHE BHOOpa HOMepa
AKKVMY IS TOPpHOU Oarapey .
3. IpyMep BHOODA aKKYMYJIATODHOW Garapeu
nng TIC 220/110/10 wB (BapuauT 1) .
4. llpuMmep BHOOpa akKyMyJdaTODPHOM Darapen
nng IIC 220/110/10 KB (BapuaHT 2) .
[IpuaoxeHue, CXeMH U pexumMsl paboTH myUTa
MOCTOHAHHOTO TOKA . . . . . .+

CIIVCOK JUTEPAaATYDH .

PacueT MAKCUMAJBHOTO TOJUKOBOI'O TOKA .
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COCTAB NPOEKTA

"PYKOBOIANME VKARAHUA II0 OpraHyMsalldy CHCTEMH OllepATHBHOI'O
IIOCTOAHHOID TORA HAa noacTaHuuax 110-2£0 KB ¥ Bhme
N 83TM™
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TomM 1 | Pacuetrh 110 BHOODY [IADAMETDOR AKKVMVJISTODHON Gara- |
iper nad IIC 110-330 KB ¢ OJHOU aKKYMVJIATODHOM Gara- |
| peeyt. TIonHHE CXeMd WHATOB NOCTOSHHOTO TOKA | 83TM-T1

| |

ToM 2 | PacueTH CHCTeMH ONEeDATURBHOTO MNOCTOAHHOI'O TOKS IJH |

I TIC 110-220 kE | 83TM-T2
l |

ToM 3 | PacueTH 10 BHOODY HADAMETDOB AKKVMVJIATOPHON Hara- |
ipey axg IIC 330 KB ¥ BHe C IBYMH AKKYMYJIATODHHMY |
| 6arapeaMu. TIOJHLHE CXeMb WUTOB NOCTOSHHOT'O TOKA | 83TM-T3
| |

Tom 4 | PacueTh CUCTEMH ONIEDATUBHOTO IOCTOSHHOT'O TOKA NIJs |
ITIC 330 KB n Boue | 83TM~-T4
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COUCOK uepTemeX

5 e e ———
| JucT | HanMeHoRaHN e | [IpyMeuyaHue |
I _i_______,____________,. ___________________________________},____________,___.___.__ _.__j
i 1.2 | HonHas cxeMa IUTa HOCTOSAHHOTO TOKa | |
| IOACTAHIIMK € OIHOW AKKYMVJISTODHOU | |
|
I
|
|
|

| 6aTapeey 6e3 JONOJHUTEJBHHX 3JEMEHTOB |
| |
| TMoyHas cxeMa mUTa NOCTOSHHOTO TOKa |
| IOZCTARIIAY C OIHOY AKKYMYJISTODHOU |
|Harapeey ¢ AONOJHUTEIbHLEMU 3JEMEHTAMH |
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BencHue

HacTofilaa pabota (ToM 1) COmepXyuT MeTOnNKY X NpuMeph BHOODA Iapa-
METDOB AKKYMYJIATOpHOW Garapew (N ¥ nj.

PacueTH IaHh IJd CJIAVYAeE KCIONbL30OBA&HUA OTEYECTBEHHOW CEDHM AKKy-
MyJSTOPOE COK 3...CK 20 ¥ akKyMyJATOPOE HeMelUKoW OUupME XOIleKke Cepun
S GrokE 7Yo...18 GrokE 450 u b GroE 500...15 GroE 1500.

PadoTs BHIIOJHEHA C YUeTOM TOr'0, YTO [IPY pacueTax TOKOB KOPOTKOI'D
BaMBKAHNA B CHUCTEeMe OIepaTUBHOT'O NOCTORHHOT'O TOKA VUUTHBAETCH COIpPO-
TUBJEHUE IOVIY B MECTE KOPOTKOI'O BaMbKaHua [&].
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1. 0O0umMe NOJOMEHHA

1.1. PacueT NpoOUBBOIUTCH HOJS CHUCTEMH OIEPATHBHOI'O TNOCTOSHHOTO TO-
Ka (OIIT) nopcranumy (IIC) 110-220kB, rie ©nOo HOPMAM TEXHOJOTHUECKOIO
IDOEKTHUPORAHUS NDEeIVCMATPUBAETCH YCTAHOBKA ONHOW AKKYMYJATOPHON 6aTa-
per (AB), #ABJIAKIENCH NCTOUHUKOM 3HEPr¥M IJs cucremy OHOT ¥ paborawien
NapanJeJbHO C 2ADALHBM VCTPOUCTBOM B DeXUMe ITOCTORHHOI'O IOonsapdana.

Or AP 6epyT HauaJo IBa KazHaJa nutanusa cucremMu OlIT Ha NOICTa®UUN .
Kaxnuy KaHAJ ¥MeeT OTIZedbHbe BHBOIOH OT AE (TpM BHBOZA - IpU CTA WLECTH
3JeMeHTaX ¥ UEeTHpPEe BHBOZA - IpU OOJbIeM KOJIUUECTBe SJeMeHTOB nN). OOHO-
UMEHHHE BHBOIH IBYX KaHAJOB IIOCTOAHMHOI'O TOKA CO CTODPOHH AE COEIUHEHH
MeXny cofol, & ¢ Ipyroy CTODPOHH uepes KadelJU COeAWNHEeHb CO CBOWMU TI'DVII-
[18MY BBOIHHX ABTOMATHUECKMKX BHKJNUATEJNeN, OCYHEeCTBISKIVX BEpXHUN VpO-
BeHb samuThl cucTemsl OIIT Ha IIC (oM. Ilpuaoxerue).

Bos nawTeabHas Harpyska Ha I[IC ( yCTpOWCTBA DeJelHOV 3allUTH U aB-
TOMATHKK (P3A), VID&BJIEHUR, CUTHAIUBAIMK U Ip.) IUTAETCH OT PasliesbHO
PaOOTaNIMX IBVX CeKUnM muHOK IIIT, K KOTODHM uYepes ABTOMATHUYECKUE BHIK-

Jouareay ¥ rabely MOIKJOUeHH 8apAIHO -~ TOISapfAlHuHe arperath (SA).
YKasaHHbe SA NOANeDXUBAIT HeoOXOIMMHY YPOBeHb HANPHEKeHUdA HA WWH-

kax IIIT, & Takke BOSMEmAanT IOTepH, CBA3aHHHE C caMopaspHioM baraped M
NATAHKMEM BCey IJIUTeJbHOM HArpysKU MOCTOAHHOTO TOKA, KOTODAas COCTABJIAET

30-00A paa IIC 110-220KB .
Ha TOUHOCTH PAacUeTOB IIpY BHIOOpEe napaMeTpoB AD BJAUANT:
- HaJauuue reHepaJbHOro miana I[IC (OIY, xabeJbHHX KaHaJOB ¥ T.Ih. ).

- HANUYNe NIPUHATHX DEemeHUM IO CXeMaM 3JeKTPUNEeCKUX COelVHeHW!

DACIIpelleIUTeIbHEX YCTDONCTB;
- TIPDUHATHE DPelleHUd O TUre BLHOPAHHOI'C OCHOBHOI'O OOOPYIOBAHUA.
B CJIyv4ae OTCVTCTBUA HKaKNX~-Ju00 K8 YVKa3aHHHX BHIle TaHHHX CJenVeT NoJb-

B0BATHCH DPEeKOMEeHIaVAMY ¥ OO0OONEeHHBEMY IAHHbBIMY, HPUBEIEHHHMHW B Tadbauiiax
1-6 (CM. HUXe).



Tabava 1
CBefleHVd O NOTPeOJieHMW TOCTOAHHOI'G TOKA 3JeKTPOMarHWTaMW YIpaBleRud
HEKOTOPHX BHCOKOBOJGRTHHX BHKIOUATEACH
HavampHLM TOK
ROJ-BO | BTATUBAHUA
T 1 KOMILIEKTOB | BIEKTDOMAIHUTA
| HanpaxeHue, oupMa SACKTPO- | OTKIOUeHUd, A [IpyMeuanus

BHKOUATEAH KB N3TOTOBUTEIAD

RiB-330, 500, 7501 330, 500, 750 { YparsaeKkTpo-
TAXMAN,
I'. EKaTepuHbypr
BEB-H00, 750 Hb00, 700 JAEKTpOoanapar
r. C-lleTepbypr

I
220,330

MaAl'HATOB
OTRJ0UeH A

220,500

BBEM-110 (BBBK) 110

BIY-220,330 YpaN3JICKTPO-
TANMAN,

. Exarepunypr

BI'Y-500 500

L -NLED



IIpopoxxerve TabavIH 1

) HayaihHHU TOK
KOJI-BO | BTdTVBaHUA
KOMIIAEKTOB | 3JeKTPOMATHUTA

Hanpameﬂne 3JEeKTPO- |OTKIOUEeHUA, A IIpyMevanna
BHKAOYaTeId U3TOTOBUTENh | MArHWUTOB
OTKIIOUESHUH Tgex
iBPD—BEO 3

aneﬁm 2 7

PXT 16 " GED_ALSTHOM — B
BMT-220 Ypaﬂaaeuwpo~ 2.9 7,0

THXRMAH,

Examepﬂﬁéypr
BT 110 — B -
BK3 10 PosercKuu 1 2.0 |JNSeKTPOMarHUT

3aBOJ B/B BmoueHuss 100 A

annaparyph

. Caparos

IIIIIIIIIIII o 5 ?SnexmpomarHHT
o IIIIIIIIIIII"IIIIIIIIIIIIII“IIIIIIIIII

BAKYVMHbINA

JACKTDOMATHUT
BKJIOUeHuss 20KA - 40 A,
31,0 KA - 70 A

BKIoueHusd 60 A;
VF

_'_T

1L -ALEY

QT
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Tadauus <2

BEHYTpeHHee COINPOTHBICHUE AKKYMVJIATOPHON O6aTapen
CO CTA WBeCThio aKkKymyaaropamy Tuna CK

T
| Homep (N)] CK | CK | CK |CK | CK | CK | CK | CK | CK | CK | CK |
| AB | 3| 4| 5 |6 | 8] 10| 12| 14 | 16 | 18 | 20 |

|Rrp, MOM | 265 199] 159 |133 | 99 | 80 | 66 | 57 | BO | 44 | 40 |

o AR | L I I D e e
|Rae. |>R kel 141} 108| 85 |70,5] 53 |42,4|35,3|30,2|26,5/23,5/21,2]

| MOM

| erg‘i | | | | | | | | | | | |
| I<R wa| 191 143|114,5|65,4|71,6|67,2147,7| 41 |35,8|31,8]|28,6]

Tabavusa &

CONpOTHBICHNE SJASKTPOMAIHUTOB U IJIABHHX KOHTAKTOR
ABTOMATHUECKMX BHRJIOUATeJSe ¥ DYOUIbHUKOB (HA OAUK INOJIOC)

| Inems A | BO | 70 |100 |140 {200 [400 |600 {1000]
|Rre + Rueec, MOM| 7 }3,5 12,15]1,3 |1,1 |0,856]0,41]0,25]

] RHC PVeE s MOM ‘ l IO,S I ,054 1052 '0515[0908l
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<. BHOop napaMeTpoR axKyMyAaaTOpHOM OGarTapeu

<.1. O6upe nonoxenus

AKKYMYJATOPHaA Oaraped, padoTaunliad napalleJbHO C NONSapAIHEM ar-
DEeraToM, JAO0JxHA O0ecCneuuTh HAarpysKy HOpMaNbHOI'C pexuMa padbothH IIC.

2.1.1. CymMapHad BeJUUNHA TIOCTOSHHHX HATDPYVBOK HNOTpeburelell NocTO-
AHHOI'O TOKA B KOHKDETHHX MNPOEKTAX MOXeT ONpelelsaThCHd HeHnocpelCTB&HHBIM
noacueToM. OOHAKO, Kak INOKABAI MHOTOJEeTHUU OOHT IPOEKTUPOBAHUA ¥ 3KC-
nayvaramuy ooasmoro uucaa IlC, Harpvsky NOCTOAHHOIO TOKA OOHYHO HaXOIdAT-
CA B IpefeJax, VKASAHHHX B Tabaule 4, KOTOPOV MOXHO NOJBBOBATHCH C

NOCTATOUHON TOUHOCTHI0 NpH pacuerax AB [Z2].

Tabanna 4
| | PexuM pab6GoTH AB |
| Knacc _
| HanpaXenusa | Harpyska NOCTOAHHOTO |  Harpyska INOCTOSHHOTO TOKA |
| IONCTARINY, | TOKa IPU NOCTOAHHOM | Np¥ aBapuiiHOM pagspsane B |
| KE | nopsapane, A |  TeueHue OCHOBHHX 0,5 uaca, Al
| 140 [ 10 - 30 | 20 - 60 |
| 220 | | |
P | |
| 330 | 30 - BO | 60 - 100 |
— | '
l 500 | | |
—] | |
| 750 | | |

CeueHyus Kabesel OT BHBOIOE AB po T ¥ ceueHHMEe OMUHOBKM AB IpUHU-
MEITCHA B Ba8BUCHMOCTY OT TOJYKOBOI'O TOKA U VKAaBaEH B TalJaule D.
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Tabayia o
| BeJIMUMHE TOJYKOBOIO | | l | |
| TOKa Ir, A | 60-170 | 170-440 | BOO | 720 |
| Ceuenye xua Kabeas | l | | |
| ot AB no IIT | 70 | 120 | 240 | R2x240 |

| SkeEls MM | | | | |

| TaMeT™p OWWHOBKM AB | | |
| dom, MM | 10 | 12 |

| CeueHre OMMHOBKU AB, | | |
| Sow, MM? | 78,5 | 113 |

lIpn BHOOpe AB BO BCeX cJayuasX ONpefeJaluyM ABARETCH obecleuenue

MUHUMAIBHO JONYCTHMOT'O Hanpaxeua (0,8Ugoyq) HA YCTPONCTBAX peaeHOH
saunTH ¥ aBroMarky (P3A), nporuBoaBapuyHon arToMaTnkn (TIA), TexeMexa-

Huky (TM) u cBAsw.

BTOphM vcaoBneM BHOOpa AB aBAAETCA O0eCleueHNe MUHUMAIBHO IONYC-
MO0 Hanpaxenna (0.8 nay 0,85)Uyey HA BJEKTPOMATHNTE BKIOUEHUH MAC-
JAHOTO WUIN MAJIOMACJAHOI'O BHKJIOYATEJH.

PaCueTHHMKY DeXUMaMl ABJSIOTCH:
- OIHOBPEMEHHOE OTKJUeHUe I'DVINL BHKIoUaTeled - VUUTHBAETCHA CYM-

MEPHHU YCTAHOBUBIKUUCA TOK SJEKTPOMATHUTOB OTKICUEHUA ;
- BKJIOUEHJE BHKJIOUATENA C Haudolee MOUWHHM 3JEKTPOMATHUTHHM HNPUBO-

TIOM.

B HOPMAJBHOM peMyMe HanpaxeHue Ha yverponctTsax P3A, ITIA, TM ¥ cBH3H
He IOJXHO npeBHmarTh 1.08Uyeym (231 B). Ilpu cpabaTHBaAHUYM IPUBOR&A HANDA-
XeHUe HAa HeM JOJAXHO OHTH He HHUXe MUHEUMAJILBHO IONVCTHMOIO.

B OCHOBHOM pexuMe padoTH AE (B pexuMe TOCTOAHHOI'O NON3apAzna) Hal-
DAXEHWEe Ha saxuMax AD JOJMKHO aBTOMATHUECKH MHNONISDHUBATHCH HE VDPOBHE
(2,210,0B) B Ha sjeMeHT. IloaToMy Aaf ofecneyeHuss Ha muHax WIIT Hanpsame-
HUA  1,0BUgxey HEOOXOOMMO MMETH B OCHOBHOHU 4acTy 6arapey CTO WeCTh 3Je-
MEHTOB.

B pexuMe JosapAlna HalpaxXeHueM 2,3 B Ha OIMH BJEMEHT IJf orpa’uye-
HUA VDOBHA HAIPAMEHMA Ha WWHKAX yiopaslieHus *EC DPenyCMATPUBAETCH IIe-
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DEKJIOUEHMe MHEYCOEOF WHMMKY CO CTa WeCTOro 3JeMeHTa Ha COTHE (2, I3
100 = 230 E).

TOJUKORKE TOKU NpU BHOOpe AL pacCMaTpPUBEKTCH E CAeIVIOIIMX DEXHMEX:

- B NOPEeNUECTBVIOLEM HODMAUILHOM DeXuMe A8 CIHvias OJHOBPEMEHHOTO
OTRJOUEHNA TPVIIIN BHKIOCUATEIEH:

- B KOHlg IIOJVUACOBOIO paspana AE TOKOM BN,

- B JCOOM pexuMe, B TOM YMCHIE B DexiMe LOosapala W B KOHLE TOAVUE&-
COBOTO S&BaPUMAHOI'O paspdlra AJA CAy4Yasd BHJIOUeHNS Haulbolee MOWHOTO 3JeKT-

POMarHyTHOIC IPUBOIA:
- TO M€, HO B KOHIe IBYXYaCOBOI'O paspaza ( no TpebOBaBMI0 Bakasyy-

Ka ).
Bo BCeX cJavuagx UCXOOHBM NIpu Bhibope AB ABIAETCH MUHUMAJALHHKE HOMED

GaTapey, ONpereJaeMHll IO VCIAOBMO OO6eCNeYeHUs MUHUMAIBHO IONVCTUMOIO

HapAXEeHUs Ha yoTrpoucTsax POA.
2.1.2. HapnboJapmyy TOJUYKOBHN TOK AD S8BUCHT OT SJEKTDUUECKON CXeM:b

PACIpeReIUTEeNAbHEX VOTPporeTE [IC ¥ TUNa NPUMEHEHHHX B HUX KOMMYTAUWOHHEIX
annaparop. Tak, HaupyMep, nxdg IIC co cxemoy OPY "MocTHK'' MaKCUMAILD HLIN
TOJNYKOBHY TOK B cucreMe OIT OyaeT IpM OTKIOUEHUM OT SBallMTH TpaHCPopMa-
Topa (apToTpaHcopMaTopa ), a B caydae IIC co cxemon '"OmHA CeKUMOHUDO-
BAHHAA BHIKJOUATEJEeM pabousas CUCTEeM& IIMH C OOXOOHOW'" - IpY TNOBPEMIESHWM
Ha CEeKUMM WUH U OTKJIANUEHUM BCEX ee IPUCOeVHEHNH.

2.2. Pacuem MaKCuUMaibHOZ20 MOJMKOBO20 MOKA

MarCUMAABENE TOJUKOBHM TOK OTHJIOUEHUR OIpeneJaeTCH IO BHPSYEHUIO

Iro = lorka *+ luarp, (1)

rge Iorwsn - CYMMEDHHM TOK 3JEKTDOMATHUTOR OTKJINUEHUR OIHOBDEMEH-
HO OTHKJIYAEMHX BHKJouaresed (ns Tadn.l):
luarp - CYMMapHHM TOK HarpysKy HOPMAIBHOIO PabOuerc pexuMa

(s Tata., 4).

COOTBETCTEEHHO ONPEAeJAeTCH MAKCHMAJIDHHY TOJUKOBHY TOK BHRIOUEHUSH

Irg = lpwy + lgarp. (Z)

PO& Ipwn - TOK BIAEKTPOMErHMTA BRINUEHHUA HauboJee MOMHOTO BHKJIOUE-



el M-
TeJs.

<.3. Pacuem MUHUMAJABROZ20 HanpaXeHus, nNPUXOAdiiezoCs
H2 OAUH 3JEMEHm AaKKYyMyJAsamopHOoH Samapeu

PacueT NpouaBOIUTCH NIPH VCJIOBHU oO0ecneyeHKs Ha BMHKAaX EC DPH,
[MATaOWX VOTPOHUCTBA DEJEVHON 8allUTh ¥ SBTOMATHUKY, HAIDAMEHUA HEe MEeHEeE
0.8 Ugen. YHASAHHCE VCJIOBHE BHIUOJHASTCHA HOpH COOJONEHUM HEPABEHCTRA

D,SUHQM + AUap AU&D
Us min }' o m—— & 1.66 + p (E‘i)
106 106

rne AUap - NaneHde HaNpAXeHWs OT TOJUKOBOI'O TOKA& H& CONPOTUBISHUN

ueny or AP po mueOK *EC NP3,
llanenve HanpsameHUs AUsy CKIAAHBAETCH U8 ABYX YaACTeW: IaNeHUd HAal-
pakerna AU apn OT NOJHOPO TOIUKOBOTO TOKA Ip HA yuacTKe uemy or AB 70
raapHEX  WMHOK Ha IMIT u nanenns HanpaxeHus AUpza OT TOKA& Iparp(P3a) Ha
VYacTKe OT raasHuy oK EC MIIT no murork *EC [MSA B COOTBETCTBHUM O

BHDAKCHUAMIA:
AUap = AU ap + AUpza ; (4)
AU ap = AUom + AUkt + AUap + OUge =

In (Rom + Rue1 + RAB B/y *+ Rue pys) s (5)

i

rae AUnsy - TafeHUe HalpaXeHWad OT TOJHOIO TOJUKOBOI'O TOKA B

omHOBKEe AB;
AlUiag1 - nageHue HAIPAKEHNH OT NOJHOTO TOAUKOBOTO TOKA B Ka-

Oele, coenuHdAlmeM BHBOOH AB ¢ IIIIT;

AUAR pry — NATEHWE HAUPAMEHMA OT MNOJHOIO TOJAUKOBOIO TOKA HA
KOHTEKTaX AaBTOMATHUECKHNX BHKJIIOUATEJEH BEepPXHEeIro VpOEB-
Hf SaUWTH;

AU - T&IEHWE HANPAMEHWA OT IIOJHOI'O TOJAUKOBOI'O TOKa HAa
KOHTarTax pyOWIbHHKAE, BKJIOYEHHOI'D NOCJAENOBATEJILHO C
ABTOMATHUSCKUM BHKJIIOUATEJEM BEPXHET'O VDOBHA.

[laperne HanpaxeHUs Ha yvyacTke oT WHIT go muHoK *EC [PS onpernejagerT-

CA [10 BHpaXeHH
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lgarp
AUpzp = - (Rese + RAB c/yv) s (6)

rie lyarp/2 - Tom:Harpyémnﬁ noTpeCaseMbl VOTpoHUcTBaMUY P3A; OmIpe-
neJaeTca no rabauue 4 (verpoucTtBa P3A noTpebafAnT
He 00Jee TIOJOBMHH BCEW EarpysKHU NOCTOAHHOTO TOKA

Ha IIC npu IOIV4ACOBOM &BAPUWHOM paszpsane AB);
Riwego - CONPOTHBJIASHUE Kabean or WIT pno muuok zEC P3A ( nan

0 WWHOK yhnpasjaerus *EC OIY (BPY));

RAR c/y - COIPOTUBISHNE KOHTAKTOB ABTOMATHUECKOI'O BHKIOUATE-
A5 CPeIHEero VpOBHA samuTH (Kabteds Rwege OT WMHT 10

mHork EC NP3 B OIY).
TlanHHe O COIPOTUBICHUM NeTay Kabeas (npaMoy ¥ OODATHHY IIpoOBOI)

oMemeHn B Tabanlie ©.
Tatanua 6

| | | InuHa neTau, M |
| | _ _ _
| Hasuauenue|Ceuenue, |15 B=|25 2=|50 2=|100 2=|160 2=|200 2=|2B0 2=]
| kabBexns | |= 30 |= 50 |= 100]= 200 |= 300 |= 400 |= 500 |
| | e - —
|

| l ConpoTuBaerre nerTay Kabens, MOM I

| | 240 | 2,1 | 3,68 7,16| 14,32} 21,48] 28,64| 35,5 |

l
|Ceseb AB co| 120 | 4,2 | 7,15] 14,3] 28,6 | 42,9 | 57,2 | 71,5 |

|ITIT - Ryke1:
| | g6 | B,43| 9,05| 18,1| 36,2 | 54,3 | - |- |

|Ceass WIT ¢ ,

|y sOIy | 70 | 7,37|12.258] 24,5 49,0 | 73,7 | - | - |
| nau 3PY - . . __ _

| - Rege | BO |10,32) 17.2] 34,2 68,8 | - | - | - |

| _
| | 35 |14,74]24,55{ 48,11 - | - | - | - |
I _ |

| | <25 |20,64| 34,4/ 68,8 - | - | - | - |
|
|

|18 | 3&,2| 83,7]107.4] - | - | - | - |
—
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[IDVM KOKDETHOM IIDOEKTUDORAHMKM IJs8 pacueTas AF  OOJBHMHCOTEO  T&HHBIX

MOXeT OHTb ONpeleJeHO K& IPOCKT&, A& B CIVUAEe SaTpYIHEHUs U2 TabJaul
I'DVIITIOBOM

1-5. Ha puc.l npencrasjeHa CXeMa paclpeleleBUA TOKOEB IIpHU
OTKJIOUeHNY BRKJouarexey Ha IIC.

.RRSE
.. I — - _
RAE Rn1 Rarps s
@ { 1 Kes2
I —> =
T o= luarp/2

Rn1=RowtRue1+RAR »/ytRre

Fruc.1. CxeMa pacnpeleJeHNd TOKOB IPH OTKANUEHUN
I'PYIH BHKJIOUATENEN

Kabean o7 BHBOZOEB ABE 10 aBTOMATHUECKUX BHRJIOUATENEN BepXHero
VPOBHSl (BBOIHHX ABTOMATHUECKHUX BHKJIIOYATEJEW) BHOUPAIOTCA B  BaBUCHUMOCTH
OT TOJUKOBOIO TOKa. IllperBapuredbHo (TOJBKO AJAA BHOOpa napaMeTpoB AE)
IIPOUBBOJBHO BHOUpaeTCH CeuerHMe Kabensg or WMIIT no mueor zEC NP3.

Jame BCEeI'O OHO NPUHUMAeTCH pPaBHHM oT 16 mo B0 MMZ .
BHUKCAMB  BCe HeoOXonuMbe conpoTuBiaeEuf (Kag. Resi. Reeo. Fre.

EAR p/v. FRAR c/y) W COOTBeTCTBYIOMMEe WM nazerHus vanpaxesus (AUam.

AUpg1. AUkse. AUpe, AUAR m/yv. AUAR cry). ompegensoTca AUpaa. AU ap.
AUap COOTBETCTBEHHO IO BHpaxeHuaM (6), (B).(4). Zlaree no Bupamermo (1)

onpenessieTca sHauyesue Ua min.
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2.4. OnpejencHue HoMepa AKKYMYJIRMOpHOH Oamapetl

T BHUMCJHEHHOrO a3HaueHHd Us min ( MAHMMAABLHO IONVCTHMOE HalpaXe-
Hile Ha OIHOM aKKyMyJaaTope, of6eclneuuBawnlice B cocTaBe AE HanpaxeHUe HA
IUHKaX, [ATSIOWEX yoTporcTma P3A, He MeHee 0,8Ugen) 10 BOJbT-aMIEDHOM
XapaKTepUCTHKe NepBOTO HOMEpPA AKKYMVIATOpA OlpeleldeTCR BeJHUMHA TOJU-
KOBOT'O TOKaA Jr- B amnepax. Ecay upy sebope AE onpernelduomyM ABAAETCH
TpeHORAHNE OTKIOUEeHUA IDYINH BhHKIoUaTened npu K8 B KOHHE NOJAYUECOBOTO
paspaga npu obecrneueHud 0,8Upesy HA WMHKAX PSA, T0O IIPOBEPKA YKaABAHHOTO
IPY BKJIOUEHUM HauboJee MOWHOT'O BHKJOYATEAH AIA TeX ¥e VYCIOBUN - HeE
TpedyeTcH.

Ha puc.2 uso6paxeHy BOJbT-aMIIepHHEe XApakTepUCTHKU Us min = [{(JT)
IJ8 OTEeUeCTBEHHBX AKKYMyJaAaTopoB CK 1 eMKOCTRY 386 AU AJaA CAEIVIIVX VO~

JOBUN:
- TOJUOK TOKA B Hauale paspana ( TOK aKKYMYJIATOpa IO TOJIUKAa PABEH

HYJIIO ) — RDHBEH "Dl’l;
- TOJUOK TOKA& B KOHIe IOJIYUYACOBOI'C paspala TOKOM ON - KpHUBAas

llENH;
- TOJUOK TOKA& B KOHIE IBYXUACOBOIO Dpaspais ToKoM SN - KpuBad

"BN (24)".
llonyueHHOe N0 XapaKTepUCTHKe BHAUeHUe TOJUKOBOI'O TOK&, COOTBETC-

TBYOIEe aKKYMVJASTOPY CK1, oIpenelseT HOMED aKKYMYJIATODHOU OaTapen IIO
BHDAKESHMIO

1
N = — (7)

OnpeneJeHBHY IO BhpaxeHmo (7) HOMep AB ABJAAETCH HAUMEHBUNM HOMe-
poM AB, VIOBJIeTBODAWHEN TPebHOBAHMO, NpenbiBASEMOMY K OCTATOUHOMY HAaIll-
DAMEHMID HAa HHHKAX, Intawmux yoerponcTiBa P3A (0,8Upyecym) IDH MAKCUMANLHOM

TOJUKOBOM ToKe (I).
KpoMme ykasaHHoro, Hanpaxenne 0,8Uyey ZOAXHO OHTBR o0DecneueHO HA
WMHKAX PSA Ip# BKINUYEHNU HanboJaee MONMHOIO BHKJIWUATENR B KOHIE NOJAVUE-

COBOT'O WMJIM MBYXUACOBOI'O TOKA paspiana. PacueT BHIOJHAETCHA B CIelviolen
IOCIENOBATEIBHOCTH.

OnpefelsioTcs NajeHus HanpaweHus AU ap ¥ AUpza NPH TOIUKOBOM TOKE
( BJEKTPOMATrHUTA BKJINUEHUA ¥ TOKA HAPDVSKM ) Ha CONPOTUBIAEHMN oT AB 10O
wuHOK WIIT 1o BHpaxeHmo (5) ¥ naneHue HanpaxeHusd AUap orT HIT Z0 WUHOK

PSA (2EC HIP3) - no BeHpaxernume (4).
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PycC.2. 3aBUCUMOCTD HAalpAXeHUdA Uy HA akKKyMyJsaTope tuna CK
OT BEJUUMHH TOJIYKOBOI'O TOKA HArpPYSKU Jr [OPY Pa3IMUHOR
CTelleHH nonyqacoaoro paspdalia nepel TOJYKOM (TeMneparypa
3JeKTpoauTa +10°C).

[IppMeuanua: 1. Kpupas "0O" xapakrepuayeT TONUOK TOKA B
Hauaje paspdana (TOK aKKyMyJaTopa IO TOJUKS PaEBeH HYJ)
2. Kpupnie BN, 138N...21N XAapakTepusywT TOJIUYOK TOKA B
KOHILIe [OJVUYaCOBOI'O paspdana TOKOM oN-Z21N AMiep, rzge N -

- HOMeD arKymvasaTopa; 3. KpuBad BN(Z2U) Xaparrepuayer
TOAUYOK TOKA B KOHUE IBYXUYACOBOI'O paspdala TOKOM DN.

1Y
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[Io Buipa#eHmo (3) onpeneadercd Us min BIAA OTHOI'O U8B JQBVX BapUaH-
TOE:

- BKJIOUEHNA BHKJIAWNUATEAHA B KOHLE NOAYUACOBOI'C paspAna TOKOM ON:

- BKJOUEHUA BHKJIIOUATEJS B KOHElle IBYXYACOBOTO DPaspdAls TOKOM bBN.

[lo coorBercTBYmE KpUBOK "BN'" mau "BN(24)" HA pUC.R2 OlpeleJdeTcs
jr» W panee mno (7) HaxommM HoMep AB. ECIY OH He IIpeBHmAeT HOMeD AB.
DACUUTAHHHI paHee 10 TOKY Ire DU OTKIMOYEHUM TDYIH BHKJAOUaTEIE! - OH
ocraercd Oez MBMEHeHUs. B cayyae, Korjpa HoMep AB, NOJNVUYEHHHN DU DAac-
yeTax TOKa sJeKTDOMArHUTa BKIIUEHUA orkagacs O0JbpmuM, UYeM BHODAHHHN
panee HOMep AB, TO Ju0o BHOupaeTcsa AB, nMepmada OOJpWMU HOMeD, Janbo
vBeJUUuBaeTCA ceueHue Kabeas ot HIT zo UFS.

2.8. JonoJnumeJibHOE YCJAOBUEe BHOOpa ROMepa
AKKYMYASMOPHON OGamapeu

BTOpEM yCJIOBMEeM BHOoOpa HoMepa AB apaserTcs obecneueBHue MUHUMAJABLHO
AONYCTUMOI'O HANPAXEHUS HA BAEKTPOMAT'HNTE BHRMOUSHMA HauboJee MOWHOIO
- nIpuBozAa npu ero cpabarneaHny (0,88Uzcm = 187 B). IllaneHue RanpaMeHUs Ha
rabene K IPUBOIY SIAECKTPOMATHUTA BRJOUEHUH DAaBHO

AUke2 = It-Rreg, (8)

rue I+ - TOR BJA€KTPOMAIHNTA BKINOUYEHWA IPUBOIA& BHKJAOUATENH ;
Rpge - CcONpoOTHBIcHKNEe Kabeass oOT muEOK HIIT 7o npusoza HaunboJdee
YIAJIEHHOTO BHKJIOUATEMS.
MuHMMAIBHOE HanpaxeHue Ha AD, olbeCneuuBapmee IPU BKIMOYEHUN BHKJIIO-
yareJsd 0,80Uycm HER BHBOAAX SJEKTPOMArHUTA BRIOUSHUA OvIeT PAaBHO

UaB min = 0,80Ugom + (lrt+lmarp) (RowtReke1tRABR s/y*tRic pye)+t
+ l7(Rrkeg2tRy) = 0,8BUpomt AUapt It (Ree2+Ru) . (9)

Ir'ne Ky - COIPOTUBJEHWE MWHOK OT MeCTAa NOIKMOUEHUR NUTAIHETO Ka-
Cels A0 HauboJee yIaleHHOI'O NPUBOIA.
iz BupameHus (7) onpeneaseTcd

| lp+Igarp
Jr ='“““1I““"s (10)

ITo xapakrepucTike BN BIn BN(24) Ha puc.Z2 omnpepetsaeM Us min. Ham-
pAXeHe HA AE pPaBHO
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UAE = Us min'h . (11)
OnpenesdeTCA AONYCTHUMOE IIafleHHe HanpaXeHus Ha KabeJe N HUHKAX
AUgsz+m = Us min' - (0,85Unom + AU ap). (12)
OnpefeadeTcd CYMMAPHOE COIPOTHBIGHWEe nNUTaimerc xrabeld ¥ WMHOK

Ua min'n - (0585UH0M+AUP3K')

Rrez +Rp = (13)

Ip

[Ipy ORMHAKOBOM CeUeHHHK NUTawmero rKabeld W Kabeas "KoIblia COJEHOU-
n1oB" (WMHKY), OHO OyneT PABHO

p-2:1  0.0172-10°.2.1

— . (14)
Rresz +Ry Rrez +Rm

Sue2+m =

rre 1 - paccrofarue oT WIT no npuBosa Hauboldee VIAISHHOI'O BHKJIO-

yared.
ECIV NOAVUEeHHOEe CeueHNe Kabeada He npesumaeT 120-240 MMZ,. BHIOOP

HOMepa N AKKVMVJIATODHON farapey ¥ KOJWMUeCTBa AaKKYMVJIATOPOR (6aHOK)

N=106 MOXHO CUUTATH BAKOHUEHHHM.
B cayuae, eClu ceueHNe Kabelsl Skeg+w HNOJIYUUIOCH UPEBMEPHO OOJbIIUM

i Us min'n < (0,85Unen*AU ap), HEOGXONUMO VBEIMUMTL YUCAO AKKYMYJS-
TODOB B Garapee IO CTA IBANLUATHM ¥ BHIOOIHWTH DACYET CEUeHUS Kabelf Io
NPUBOZA HauGoJee VIANEGHHOIO BHKIOUATEJ]R M3 DACUETA OCTATOUHOrO HANDA-
KeHUA O,85Uney HA BHBOZAX SJAEGKTDOMATHUTA B MOMEHT BKIIOUGHHA BHKIOUATE-

JIs1.
PacueT NPOBOAUTCA B ClefviolleM NOopAnKe. OnpefelnseTcs HANDAKEHMe Ha

AE 1o Bupaxenun (11)
Uag = Us min*120

[I0 Bupaxeruwic (12) onpepeJseTCH AONVCTHUMOe Nanerue HalPDAXMEHUd Ha
Rabese ¥ mMUHKAX IEY 3PY

AUpso+m = Us min'120 - (0,85Ugen + AU ap)

OnpenendeTcd COUPOTHBASCHKUS Kabedsd IO BHpameHuo (13)
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Us min-120 - (187+AU ap)
Rke2 + Bp = -
T

OnpeneaseTcs ceyeHue Kabead ¥ muHOK EY OPY (8PY) @O BHPAXEHMO
(14).

[Ip¥ UCNIONBBOBAHUN AKKYMVJIATOPHHX OGarapel s3apyOesHHX OUDM, UMEIOIUX
BaJbT-aMII€pHHE XADaKTEePUCTHKH, DpacueTH ¥ BHOOp AD BHIIOJHAKWTCH AHAJO-
PUUHO ONUCaHHOMY. Ha puc.3 npencTaBleHb BOJLT-aMIIEDHHE XAPaKTEPUCTUKU
AB Tuna CGroE dupmb Xomneke (Hoppecke).
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PHC.3. BaBUCUMOCTD HampaxeHUA U HA aKkKyMVJIATOpE
OT BeJWUMHEH TOJUKOBOI'O TOKA j~+ IOJA DASJIUUHLIX

TUIIOB aKKyMYJATOPOB.
1 - Oa8 akkymyadaTopa tuna 16rokEZd (t=0) ¢upMmb Xomneke;
2 - 1nad aggymyasropa Tuna 16rokE100 (t=0) ¢upMbl XOIIexe:
3 - a8 akKyMyasaropa Tuna 1GroE25 (t=2u, I=6N) oupMb Xounexe;
4 - a8 OTeyeCTBEeHHOro arkkvmyasaTopa tuma CK 1 (t=0).
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PIIC.4. Sa&BUCHMOCTD COINPOTHBJIECHUA Ry AKKYMYJIATODA
OT BeJHUYUHH TOJUYKOBOI'O TOKA ]t AJAA AKKYMYJIATODOR

TUna GrokE upMb Xorleke.
1 - BJIf aKKyMyJaTopa Tuna 1Groezb:
< - Jad axkry™mvaaTropa tuna 1GrokEi100.
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3. [ipuMep BHOOpa aKKyMyJasTOpHOM OarapeM IAnd
C 220/110/10 kB (BapuanT 1)

Ha cropoHe BHcHero Hanpsaxenus IIC - OPY 220kB co ocxeMou "OnHa pa-
Oouas CeKINOHUPOBAHHAA BHKMoUaTelneM M OOXOOHAH CHCTeMb WHH"' € IIATHI
JUHUAMU, [BYMS SBTOTPAHCPODMATOPAMM, OAHUM OOXOAHHM U ABYMA CeKLUOHHA-

MK BHKIouareaaMu [(31. BurmouaTeau tuna BB 220.
Ha cTopoHe cpepHero Hanpsameruda IIC - OPY 110kB co cxemon '"IlBe pa-

Ooune 1 OOXOnHAaA CUCTeMH IMH" ¢ IBeRafuaThl JUHMAMU, IBYMA ABTOTPAHC-
POPMATOPAMY, OOHUM OOXOAHEM M OIHUM HMKHOCOSHUHEUTEJbHLM BHHKIOUATEIEM.

BurmouaTean tuna 145 PM 40 saerasoBHe, 6aKoBhie ¢upMn ABB.
Ha cTopoNe Husmero HanpaxeHuda - BPY 10kB co cxemon "OpHa OnMHOU-~

Hafd CEeKLUMOHUPOBAHHAHA BHKIOUATENeM cuoTeMa WMH'. Ha Kaxjgoy Cexuuy muH
10KE - BOCeMp OTXONAMYX (UIepOoB. BuKmouaTean Tuna BKI-10.

3.1. Onpejenchue HaubOJAbWE20 MOJMNKOBO20 MOKA

CpaBHUBEIOTCHA BEJWUUHL TOJUKOBHX TOKOB B DPABINUHLIX pPeXuUMax. B Cay-
Uae OIHOBDEMEHHOIO OTKIOUEHUA BHKMouarenen 220xB npu K8 Ha ceruuy WUH
OTKJINUSIOTCA TPY JUHUK, OAWH aBTOTPAHCOOPMATOD, [ABA CEKUMOHHRIX BHKJIO-

yareds, BCer'o WeCTh SJAEMeHTOB.
lorwa 220 = 6:30 = 216 A,
TOK HAUPYBKU Iyarp = 80 A (rabi.4),
TOJUKOBHNA TOK Iy = 216 + 80 = 296 A.

B cayuae K3 Ha muHaX 110KE B pesuMe padoTh OFY 110KE Ha oOgHOMU

cucTeMe muH., I[Ipy 3TOM TOK OTKJIIOUEHUA Iortkn 110 = (12 + 2)+°6 = 84 A,
In = 8 + 80 = 164 A.
[Ipy BKIOUEHHY BHKIOUATENR B KOHIE NOJAVUYSCOBOI'O paspana AB TOKOM

bN, r1e N - HoMep AB
In = lppeg + Igarp = 100 + 80 = 180 A.

Karx BUOHO U3 CPARHEHUA, RauboIbliny TOJUKOBHK TOK OvieT npK K8 Ha
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Cexluy muH 220KE ¢ vueTOM TOKa Harpveku (296 A).

3.2. OnpezejeHue MUHUMAAbLHO BOBMOXHOZ20 HanpAMeHUS
HAR OZHOM BJEeMEeHme AHKYMYJAAMOpPHON Oamapeu

Tlo BupaxenusaM (3).,(4),(8) u (6) onpefenseM MUHUMAIBHOE HAINDAKE-
HUe, IIpUXONfleecda HA OAUWH 3JeMEHT (AKKYMYJIATOpP) IpK VCIOBMKH obeclreue-

Husg Ha muHKax PSA (2EC HIP3) uHanpaxeHus He MeHee 0,8Uyoum.
B coorBeTCTBMY ¢ Tabauue 5 nau I+ = 180 A ceuernNe OUUHOBKU AB

NIDUHUMAETCH DABHHM Sop=113 MMZ (dog=12 MM): Sweet1= 120 MM= : lomg=20 M -~

obmas IJWNHA.
[Io Tabaule 6 IaA lwgi1= 2D M ¥ Skgg1= 120 MM% onpependeTcd Rupet

= 7,15 MOM, & Tawkke AIR less = 50 M; Sweo= 50 MM® ONpeLeNdeTCH Rueo
= 34,4 MOM.

B cooTBeTCTBUN C Tabauued 3 Aaf8 Iyom= 600 A olpenelanTcd RaR p/y=
=0),41 MOM; HKpe B/yw0$15 MOM: Rar c/ym2,15 MOM:; Kae ny”055 MOM.

anee pacueT BLHIOJHAETCHA B Clelyviled NOCAeNOBATEIbHOCTH.

OnpenenseTcs CONPOTHUBIACHNE OWWHOBKU AP Rap ¥B BHpaXernus (14), a
rake BemmuuHy AUppa, AU ap ,AUsp COOTBETCTBEHHO IO  BHPAMEHUAM

(6),(5),(4).

i

0,0172-10°.20

N
oF 113

80
AUpzp = wgm-(34,4+2-2,15+2-0,5)-10“3 = 1,60 B ;

AU ap = 206-(3,04+7,15+2-0,41+2-0,15)+107° = 3,85 B ;
AUap = 3,35 + 1,58 = 4,94 B.

[Io BHpakeHnuio (3) OnpeneaseM MUHUMAJIBHO BOBMOXHOE HAIPAXEHVE HA Ol-
HOM 3JeMeHTe (aKKyMyJasaTope) AB, BHBBAHHOE TOIUYKOBHM TOKOM Ig

Us min = 1,66 + 4,94/106 = 1,706 ~ 1,71 B.

3.3. OnpenesieHue RoOMeDa AKHYMYyASMOpHOH Oamapeu

[Io KpuBo# BN Ha PHC.Z, XapaKTepusyioled TOJUEK TOKA B KOHIE INOJAV-
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UACOROTO DABpAla TOKOM ON M NOJAYUYEeHHOMY BHadeHM Us min = 1,71 B HaAxO-
nuM sHaueHune Jjro= 35 A. Ilo BHpaxernmo (7) onpeneaseMm HoMep AB

N = 286/3b = 8,45.

BrifupaeM Oamaimmy Soxpmuy HoMep o mxane - CK 10.

3.4. OnpepencHue ceUyeHUs Kabean, numambezo UWUHHKU
SNCKMPOMaEZHIMOE BKJEMeHus Buumwdameaex 10KkB BK3 10

OnpellensgeTCd BeJWUUHA TOJUKOBOTO TOKA NPY BHKINUEHWY BHKIOUATENR
BKZ 10 B KOHIle NOIYUACOBOT'O paspfals AB ToxkoM BN 1o BhpaxeHmo (2)

I = 100 + 80 = 180 A.

Onpepeagerca Jjo = 180/10 = 18 A. II0 XapaxkTepucrTuxke bN Ha DPUC.Z

IJad Jo = 18 A HAXOZUM BeJUUWHY HANPAKESHUS, NPHXOAADNErocs Ha ONUH 3Je-
MeHT AB Us min = 1,84 B. Hanpaxeuue Ha AB OyaeT paBHO Upag = 1,84:106 =
= 195 B. OnpezelseTcd BeJUUYNHA JONVCTHMOTO NANEHHUA HANDAMEHUH Ha KabHe-

Je ¥ WNHKax EY 3PY

AUpgosm = 195 - (187 + 100-11,31-10"°) = 6,87 B :

Fyegeo+m = 6,87/100 =0,0687 OM = 68,7 MOM

0.0172-10°.2-100 .
SPPT NS —————————— g V.V (S

68,7

Ceuenne KabeJd UM NHUHOK JOJXHO OHTH He MeHee BO MM©. CoueTaHne Ce-
YeHU Kabeld ¥ MUHOK MoXeT OnTh WUHHM. HeobxoamMo, uTo6H ofllee COIIpPO-

TUBJEHNE OHIC He Oolee Rupgo+m & 68,7 MOM.

3.2. Onperenenue HOMepa Ab npu mpelfoBAHUU BIIUEHUSR
BHEOUAMEAR C SACIONPOMAZHUMHNM NPUBOAOM
B KOHUEe ABYXYACOBO20 paspsna Ab monoM HN

[Jo kpuson BN(24) nad Us min = 1,71 B HaxoauMm Jjr = 22 A. Jlajgee OIl-
peneasieTcs HoMep AB, cnoco6HOl BKIOUUTh BHKJAKWYATEJb , Hanpumep, BK3 10
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B KOHUe JBVXYACOBOIC paspanse AbB rToxkoMm &0A
N = 180/22 = 8,2.

FPacueTs nokazany, uro Ab 7tuna CK 10 yaosaeTBopgeT TpebOBAHUAM K
OCTATOYHLM HANDAMESHUAM:
- 0,8Uyon HA HMHKAX, DUTANIMX VCOTPONCTBS PSA IPH MAKCHUMAJBHO BOS-
MOMHOM TOJUKOBOM TOKe, paBHOM 296 A (OTKIOUEHME [IPUCOENUHEeHUN
OT NOBPEMAEHHOW ceruuy muH 220 KB );
~ 0,8bUgen HE BHBOIAX 2JEKTDPOMATHUTA BKJINUEHUA NPH BHKJIOUEHWHM BHIK-
Jouaresasa BK3I10 B KOHUE OBYXUACOBOTC paapdana AbE TOKOM BN.

3.6. OnpepencHue HoMepa Ab muna Grok

[Io xapakTepuCTiKe 3 HA puc.3 1ag GroE 25 ¥ Un min = 1,71 B HaAXO-
IUM BeJUUMHY TOKAa Jp = 43 A, OnpepeasieM Homep AB

N = 2U6/438 = 6,8.

BudupaeM 1O mrage 7 Grok 25, n = 1086,
EMKOCTE AB 100 Au,
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4. Mpmvep BHOOpa AKKYMYASATOpHOR GaTrapen IaA
e 220/110/10xB (BapuauT 2)

Bce pAHHbHE M pacyeTH TOBTOPKIOT Npenunviuy npuMep (oM. Paspgea 3).

PasJauuue COCTONT B IONOJHUTENLHOM TpeOoBaHuu K BHOOpY AB - o0bec-
NeueHu OTNHOEPEMEHHOT'O BKAOUESHHY IBVX CEKUWOHHHX BHRKIAOUaTEJe® (Hanpu-
Mep, Ipy padoTre cxemu ABP 10 KE B KOHUE NOJIVUACOBOI'O DaspAia AB TOKOM
bN.

4,1, OnpepelaeTCd TOJUKOBHY TOK IIPH OIHOBDPEMEHHOM BKJIOUEHNN HOBVX
BHKIOuUaTesey Tung BKo 10

lpa = €100 = 200 A,
I = 200+80 = 280 A.
g CK 10 onpenenrseTcs
jr = 280/10 = 28 A.

4.2. OnpepesreTcd 00 Xa8paxkTepUCTHKe DN Ha pUC.< MUHUMAILHO BOS-
MOXHOE HalpAXeHVe Ha ONHOM AaKKYMYJIaTope

Us min = 1,76 B.
IIpu n = 106, HanpaxeHue Ba AB OyneT pPABHO

Uag = 106-1,76 = 186,6 B,

UTO MeHbume ponyceruMoro nanpaxeHus (0,85Upzcn = 187 B) Ha 3JeKTPOMATHUTE
BO BpEeMS BKINYEHMA BHKJAOUATEJA naxe 06e3 yueTa HNaNeHUdA RAIDAMEHUA Ha
Kabelle, NUTAOIEM ROJABLO BJAEKTPOMATHUTOB B 3FY.

[IOBHICUTE HaIpAMEHNEe Ha SJeKTPOMATHUTE BO BPEMS BKJIOUEHUA BHKJMOUE-
TEJIA MOXHO VBeJUUWB eMKOCTH AB MJW ee HanpAMeHWe, T.€, VBEJVWUUEB N MK
n.
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4.3. YBeapuusaeTcad N Ab ¢ 10 po 14 (BMecTo CK 10 IOpUHMMAETCH

CK 14).

Onpeneaserca Jjr= 280714 = 20 A. Ilo xapakrepucCTurKe BN g jr= 20 A
HaxOonyM MUHMMATBHO BOBMOMHOE HANpPAMEHUEe HA OIHOM akKyMyaaTope Us min=
= 1,83 B. HanpamxeHne Ha AB Oyaer paBHO Upap= 1,83:106 = 164 B.

QnpepeaseTcd NONVCOTYMOE NaleHMe HaANpAXeHUR Ha KabeJe, IuTamleM
"KOJBUIO COJeHOUNOER" B 3PY ¥ HA caMiX WWHKAX.

AUpeo+y = 194 - (187 + 200-11,31-107°) = 4,74 B ;
OnpeneanaeTCa CONpOTHUBIASHVEe Kabessa U IMBOK
Riego+m = 4,74/200 =0,0237 OM = 23,7 MOM ;

QupepenseTca CcedyeHne KabeJd ¥ NUHOK NPY VCIAOBHM, UYTO OHM OIUHAKO-
"BHe U ux obuwasg IJUHA cocTaBJdaeT 7Hh M+ 2B M = 100 M
0.0172-1072.2-100

= 145,14 MM°.
23 7

SKE2+m =

ClenyeT NPUHATH CeUeHHMe DaBHHM 150 MM<. OJHAKO, IIEDEMEUKN MEXIY
NPUBOIAMY BhKJouareJed 10 KB OOHUHO BHIOAHANTCH KabeleM CeueHueM
25 MM“.

IIpyn obBmed navHe WWUHOK 25 M, HX CONPOTHUBJICHUE COCTABUT

0.0172-1073.2-100
Ry = EEEEre—— 34,5 MOM

UTO IIPEBHMAET CYMMADHOE JONYCTHMOe CONPOTUBJICHNE Kaleld W MMHOK 34,5 »
> 23,7.

llanpHelmee yBeJUUeHHe eMKOCTH AB U ceueHUd Kabegen, nuUTampmux 3PY
He 3KOHOMUYHO.

4.4, YBelHMUUNBAETCH KOAIMYECTBO aAKKYMVIASTOPOBR CO CTa WeCTH JO CTa

IBaniaTyé mMTYK,
IIpn Jr= 28A ¥ Us min= 1,70 B yBeanuernne n 10 120 COOTBETCTBEHHO
NIOBHICUT HanpaxeHue Ha AP JO0 BeanmumHH Uagp = 1,76-120 =£211,2 B.
JONyCTUMOE TNajeHie HaNpaxeHUd Ha KabeJe W BUHKaX B 3PY 10 KE
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SoIM- 1

AUpsorn = 211.2 - (187 + 200-11.31-107%) = 21.U4 B

COOTBETCTBEHHO Rpgeo+wm = 21.947200 =108,7 MOM .

[Ipy CONpOTUBIACHUN FIVMHOK, PAaBHOM 34,4 MOM, CONPOTHBIeHWe Kabeld He
OOJMHO IIPEBHIATE Ruge = 109,7-34,4 = 75,3 MOM.

[IoIYyUeHHOMY COINPOTUBIEHUID COOTBETCTBYET MUHMMAILHO IONVCOTHMOE Ce-

ueHue kKabeas Mexpny T u 3FY 10 KB

0.0172-10°.2.75 ﬁ
Skge = ——————————— = 34,3 MM®.
75,53

MoXeT GHTH NPUHAT Kabelb CEUeHHEM 35 MMZ.

4,5, BrbOOp ceueHufa kKalbeld B cJeuae NPYMEeHEHUA AKKYMVIATOPOB TUIIA

GroE ¢upMe Xonneke.
IIns BHOpaHHOW paree (CM. N1.3.6) 6arapen 7 GroE 175 jp=280/7=40 A.

[Io xapakTepuCcTUKe 3 HA pUc.3 onpeneaseM Us min =1.72b B, nIpy sTOM HAaI
paxeHye Ha AB Uap = 1,720:1006 =182,0 B, UTO MeHble JOIVCTUMOTO H& 3JEKTD(

MArHUTe BKJIACUEHWA IPUBOAA BHKIouaTeas BK3 10 (0,8bUwgenm) .
YBEeINUUBAETCA KOJIMYECTBO AKKYMYJAATOPOB co 106 po 120 wryk. Hanpa-
¥eHue Ha AE Upagp = 1,7256:120 =207 E. JonycrTumMoe naneHne HAIDAXKEHUHA HA

KabeJe ¥ WUHKAX B SPY 10KE COCTABUT

AUpgosm = 207 - (187 + 200-11,31-107°) = 17,74 B .

COOTBETCTBEHHO CONPOTHUBACHUE Repgo+y = 17.74/200 =88,7 MOM .
DY CONPOTUBJAEHNM IHHOK PpPAaBHOM 34,4 MOM CONPOTHUBIEHHE Kabeld He

NOJIKHO IPEeBHMATE Kige = 88,7-34,4 = b4,3 MOM.
[IONTYyUeHHOMY COIDOTUBJASHWIO COOTBETCTBVET MUHUMANBHO HOIYCTHMOE Ce-

uyeHue Kabesa Mexpy HIIT 1 3PY 10KE

0.0172-10%.2.%75

Il N A

0d, 3

.= 47 .5 MMZ.

SKES =

Bamxaimee N0 mKaje ceuenne Kadens 50 MM<.
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CleMn ¥ pedXMME paboTH IMTAa NOCTORHHOI'O TOKa

1. Cxewmu IIIIT BHWOOJNHEHH JJH ONHOM AE B IBYVX BAPHAHTAX:
- 0O CTA WeCTbI 3JEeMEHTAMY (SKKVMYJIATODaMK), CM. JHCTH 1,2:
- C YUCJOM aJemeHTOB n (120; 126; 140 sJaeMeHTOB), CM. JucT 3.

ARRKYMYJIATOPHAR Oarapes Ha lIC aABAfAeTCA I'IABHBIM UCTOUHMKOM TIOCTOSH-
HOT'O TOKAa, OT KOTOpO¥ OepyT HaualNo ABa KaHAJa nuraHuda cucremy OIT Ha
I1C.

Kaxnuy razal uMeeT OTHeldbHue BHBOAH oT AB ( TpM BHBOZA IIpHM CTa
mecTH SJAEMEHTax W YeTHpe BHBOAA HpH O0JBMEM KOJIUUYECTBE 3BJEMEHTOB nN).
OnHOUMEHHEE BHBOIH IBYX KaHaJOEB I[IT cO CTOpOHW AB COeAUHEeHH MeXny co-
001, & C ZPYroy¥ CTOPOHW uepes Kabely COeIHHeHH CO CBOeW TI'DVIIION BBOI-
HHX aBTOMATHYECKMX BhKJIoUarTeJdeil, OCVHEeCTBIAALMUX BEDXHUY VPOBEHL BAWATH

cucremel OIIT va IIC.
OTrneJbHBEE BHBOOW IJAA KaMporo ranaxa Ol nosBOJAKNT OTCOELMHUT: ero

OT AB, He Hapyumasa padoTH BTOPOrO KaHaja. JJIeKTPUUeCKas HaBaBUCOHMOCTH
000KX KaHAJIOR HAUMHAETCA OT BBOJAHHX AaBTOMATHUECKMX BHKJIOUATENEH, &
CBABH MeMIV KaHaJaMM OCYUeCTBAAETCH 4Yepes ONNHOBKY AB,

2. KoHcrpykTuHO [T COCTOUT U3 IBYX CEKUMWHK, B COCTAB KawIol us
KOTODHX BXOIUT wxad (mkads) BBOZA AP ¥ mKagdhH I'JMABHHX HNUHOK U OTXOIAIMUX
ounepoB. 06e ceruun muHOK HA IIIIT B PEMOHTHOM peXUMe MOIYT COEIUHATHCH
MEXTY Cco60on uepes pYOUIBHUKK S1, S2.

K Ka¥Xnoy CeKUVH depes ABTOMATHUUECKUHM BHKJIOUATENb NOLKIOUASTCH Ba-
PANHO-TIOABADARHKY arperar. IIpefyCMOTpeRa napalleJbHas padora Oo00HX 8a-
PAIHO~NONSAPAIHAX ArperarToB (Kaxphi BKAOUEH H& CBOW CeKLMI0, CBABhL MeX-

IV KOTODHMU OCYWECTBJIAAETCHA uUepes ONMHOBKY AB).
Ing nopsapslia KOHLEBHX SJEeMEHTOB, HaUWHa# CO CTO NEpPBOIO 3JEMEHTA

[IPEenyCMOTPEHO OTAEOBHOE YCTPOMUCTBO. llepekJioueHUEe HATDYBKY OIepaTHUBHbIX
MMHOK CO CT& WecTOoro 9JeMeHTa Ha COTHHU 3JeMeHT AP ¥ o6paTHO IpOUCXOONT
Oes paspHBa Lely ¢ NOMONBID nepersouaress SAL.
BHCA CUIOBad annaparypa ¥ CHIOBHE lLENK pacuyTadHs HE HalpaAxeHue
440 K, Lemnu ynpaBleHUA - HA Hanpaxenne 220 B +157% NOCTOAHHOI'O TOKA.
MakcyMaIbHEA TOJYKOBHKE TOK AE He npesumaeT 800 A JJAUTEIBHOCTHI

1,0 cC.
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CO60OpHEE CHICBHE MMUHH ¥ OTHARKKY OT HMX PAacCUMTAHE H& TOK KOPOTKOIO

3AMBIKAHMA 6 KA IIPM OIHOCEKVHIHOY TepMUUEeCKO! CTONKOCTH.

Ha WIIT npenyCMOTpeHH YCTPOWCTBA SaMNUTH M ABTOMATHKM, BHIIOJEAKINE

clenywouye QVHKIIUN:

- KOHTpOJH HanpaxeHus Ha muHkax OlT ¢ curranoM NpKy IOBHMEHWY HAT-
paxeHnsd Boxee (1,06~1.15)Ugey U TIOHMXeHUA HanpaxeHus po (0,85-
-0,8)Uye IDY BHOEPXKE BpemeHu no 10 c¢;

- KOHTDOXR MSOJALUMY LelNed ONepaTUBHOI'O TOKA.

- KOHTDOJA LeJOCTHOCTH lenu AB, CHrHAIMSUDYIUME DASMHIKAHMEe Lenen
AB BCJeICTBHEe OTKIOYEHNUA BBOIHOI'O ABTOMATHUECKOI'O BHKJNUATEJMA,

HapvVlleHle KOHTAKTOB, BHTeKaHWe 3JeKTpOoauTa us OaHKy U 7.1..

- YCTPOWCTBE MUTAKHETrO CBeTA.
lIpeIyCMOTPEHE KBMepHTeJbHEHe NPUOOPH AJ7A UBMEPERHs HallpAMeHud AE,

HallPDAMEeHVA Ha HNHHKaX OIePAaATHUBHOIO TOKa W HAallPAMeRMHd IIHWHOK OIeDATHUBHOTO
TOK& OTHOCHTEeJbHO seMJy, TOK4a Harpyeku, TOKa 3aPHIHO-IIONBdADHIHOT'O aI'-

perara, TOK& NO#Bapsalia Ab, TOKA KOHUEBHX 3JEMEHTOE.
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