MHCTUTYT 3HEepPreTUKK,
WHcpopMaLMOHHBIX TeXHOMNorun
W YNpaBnaloLWnx cucTem

PejienHad 3a1IIMTA 1 AaBTOMATHKA CUCTEM
IIEKTPOCHAOKEHM S

IIpakTuueckoe 3ansaTue Ne . Teopernueckast 4yacTb

MeToauka pacyera ycTaBoK Ju(pepeHInaANbLHON 3aIUUTHI TPAHCPOPMATOPOB HA
pesie Tunma PHT-565 u I3T-11

Martepuansl n3: KOITBEB B.H. Perneiinas 3amuTa. [IpoexkTupoBanue:
VYueonoe nocoodue. Tomck: Uzn. TITY, 2012. - 100c
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3.2.2 QndhepeHumnanbHas TokoBas 3awumTa ¢ pene Tuna PHT 560

[ns BbINONHEHUA 3alnThl NpUMeHAOT pene Tuna PHT-565. Pene PHT-566
n PHT-566/2 npegHasHayeHbl NpyY UCMOMb30BaHUN B Mnjeyvax AndepeHLn-
a/IbHOM 3aWMTbl TPAHC(OPMATOPOB TOKA C PasHbIMM HOMWHA/IbHBIMU 3HaYe-
HNAMM BTOPUYHBIX TOKOB.

B cooTBeTCTBUM C «PYKOBOAALLMMW YKa3aHUAMU MO peneiiHol 3awuTe. Bbl-
nyck 13A» ncnonb3oBaHue pene PHT-565 Ha BHOBb MPOEKTUPYeMbIX Moa-
CTaHLMAX He PEKOMEHAYETCS, MOCKO/bKY A0CTAaTOUYHO YacTo Ha TpaHchopMa-
Topax ¢ PIMH Takue 3alWnTbl He Y0BNETBOPAIOT TPebOBaHNAM YyBCTBUTE b-
HocTW. OfHaKO B 3KCM/yaTauum 40 HACTOSALLErO BPeMeHU HaxoamTca 60/b-
LLIOE KOJIMYECTBO TaKUX 3aLUUT U B OTAENbHBLIX CAyYasx MX MOXHO npume-
HATb Ha 4BYX0OMOTOUYHbIX TPaHCHOpMaTopax MOLWHOCTLIO 40 16 MBA.

Bo3moxxHas cxema BKAOYeHUs (415 OAHOM (Das3bl) M YNPOLLUEHHas CxXema
BHYTPEHHUX coeanHeHwnin pene PHT-565 npmeeaeHbl Ha Puc.11.

1 W Ve PHT 565

W 2821 14 7 @
2 F 23 45 8 3 4 w prab
g 1 2 3 4 5 6 1
3 v = | 012 18 20 242832
’ 28211470 | [ ]:‘
W2 Vi

E i

g 1 2 3 4 5 & -
l\t 3 § 12 16 20 24 28 52
2821 147 0

Puc.11 Mpumepbl cxeM BKNOYeHUS pene Tuna PHT 565
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Cxema pene npv NpYMeHeHUX ero 414 3awmnTbl TPEXOOMOTOUHBIX TPaHCHop-
MaTOopOB MO3BOJIET MEHATL TOKM cpabaTtbiBaHusA B npegenax (2.87 — 12.5) A.

[Mpy NpUMeHeHUM pene ANS 3aWmTbl ABYXOOMOTOUHbLIX TpPaHCHOPMAaTopoB
TOK cpabaTbiBaHUS MOXET perynmposartbes B npegenax (1.45 —12.5) A.

[na pacyeTta AnddepeHUnanbLHON 3almTbl ¢ pene PHT-565 pekomeHayeTcs
CNefyoLLniA NopsaoK:

1.0npegenstoTca NepBMYHbIE TOKM Ha CTOPOHAX 3aLlyLLaeMoro TpaHcthopma-
TOpa B HOMUHA/ILHOM peXkuMe paboTbl, BbIOMpatoTCca TpaHCopmMaTopbl TOKa
W ONpeSenstTCA COOTBETCTBYHOLLME BTOPUYHbIE TOKM B M/ieyax 3aWwuThbl.

[N KOMMeHcaLmMK YroBoro cAsura TOKOB CMI0BbIX TpaHCHOPMaTopoB, Co-
eAVHEHHBIX MO CXeMe «3Be3[a — TPEYrONIbHUK» WU «TPEYroflbHUK — 3BE3-
[a», TPaHCHOPMATOPbl TOKA Ha CTOPOHE 3Be3/bl CUMIOBOr0 TpaHcdopmMaTtopa
Heo6X0AMMO COeIMHATL MO CXeMe TPEYroNbHUKA, a Ha CTOPOHE TPEYro/bHU-
Ka — M0 CXeme 3Be3bl.

[ONa yMeHbLUEHNs1 MOrpeLuHocTe KO3IPUUNEHTbI TpaHCc(opmaunmn TpaHc-
(hbopmaTopoB TOKA PEKOMEHAYETCA NPMHMUMATb HECKO/bKO 3aBblLLIEHHLIMMW MO
CPaBHEHWIO C PacyeTHbIMW, 1 MO BO3MOXXHOCTW TaKMMW, YTOObI BTOPUYHbIIA
TOK He MpesblLlan Be/IMYMHbI 5 A.

2.MpeaBapuTeNbHO OMPEAeNsATCS MepPBUYHbIA TOK cpabaTbiBaHUA 3aLWTHI,
BbIGMPaEMbIVi MO CNeAYHOLLMM YCIOBUSIM:

2.1 o ycnoBuio OTCTPOKK 3aLLMTbl OT TOKa HebasiaHca Mpy BHELLHEM
KOPOTKOM 3aMbIKaHWN:
|c3 Z kH IHE (17)
roe kH = 1,3 - KOa(hhMLMEHT HAAEXKHOCTU, YUNTbIBAOLLMIA NOrPELLHOCTW Perne,
OLNGKM pacyeTa 1 Tpebyemblii 3anac;

IHB - IHB + IHB - TOK HebanaHca, NpOTEeKatoLLMiA Yepes 3aLMTy NPu BHELLHEM

KOPOTKOM 3aMblKaHUK;
| 5 - cocTaBnstowas, 06yCnoBNEHHas MOTrPELIHOCT b0 TPaHChopMaToPOB TOKa

I HB = kAkO,EI,H fi I K3 BH MAKC ’ (18)
K, =1 - koahdhmumeH T, yunTbiBaIOLLMIA HaNMUME anepuoANYECKOii COCTaBNAOLLEl
B TOKe K.3.;

kO,D,H =0,5-1 - koathhMUMEHT OAHOTUMNHOCTY TPaHCHOPMATOPOB TOKa;

f. =0,1- oTHocMTenbHOe 3HaueHWe NONHOI NOTPELLHOCTY TpaHCHopMaTOopoB
TOKa;
| 381 Makc - MEPUOANUECKan COCTaBNAIOLAA TOKa BHELLIHEr0 TPexthasHoro 3ambi-

kaHust (ans T =0) uam Tok KauaHnid, NPOXOAsLLME Yepe3 3allLLAeMbiii
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TpaHcopmaTop;
I e = (AU Ko + AU Ko ks g make - COCTaenstoLLas, 0GycnoBneHHas
Hannuvem PIMH y cunoBoro TpaHcgopmaTopa;
AU, AU, - oTHoCMTeNbHbIEe MOrPeLLHOCT M, 06YCOBNEHHbIE PeryanpoBaHem

HaNpsi>XeHNs Ha CTOPOHAX 3alLMLLIAeMOro TpaHcopMaTopa; NpuHUMa-
0T CS paBHLIMU MOJOBYHE A1ana3oHa PErynnpoBaHus:;

Krok1r Kroks - KOI(DMLMEHTbI TOKOpacnpeaeneHns; NPUHMMaIOTCS PaBHbIMMN

OTHOLUEHNIO TOKa KOPOTKOro 3amMblKaH1A Ha CTOPOHE rae npon3soanTcCA
perynnposaHnE, K NOJIHOMY TOKY KOPOTKOIo 3aMbIKaHUA.

2.2. o ycnoBuo OTCTPOIKK OT pPeXKmMMa BK/IKOUEHMS HEHArPY>KEHHOTO
TpaHcgopmaropa nof HanpsXkeHne

Ics 2 kH IHOM , (21)
rae Ky, =1-1,3 - koathpuumeHT HafedKHOCTY;
|

Hom - HOMUHa/bHBIV TOK TpaHcdopmaTop.

3 ABYX NOMYYEHHbIX 3HAYeHWin Mo NyHKTam 2.1 n 2.2 BbloMpaeTcs
60/bLUEE N MPUHNUMAETCA B Ka4eCTBE pacyeTHOro.

3.Mpoun3sogunTca npefBapuUTenbHaa NPOBepKa UYyBCTBUTENIbHOCTU 3alUThl C
LIeNbi0 BbIICHEHWUSA B MEepBOM MPUBAVKEHNN BO3MOXKHOCTU MCMO/Ib30BaHNA
pene PHT-560 nnn HeobxoauMmocTu ucnonb3osaHms pene A3T-11.

UyBCTBMTENBHOCTb 3alLMTHI OMNPeAensieTcs Npu MeTan/IM4yeckoM MoBpexae-
HUW Ha BbIBOAAX 3alLLMLLIAEMOro TpaHc(opmaTopa. PacueTHble peXXumMbl NoA-
CTaHLWIA 1 NUTAIOLLMX CUCTEM SBNSKOTCA PeasibHO BO3MOXKHbBIMMW PeXMMaMK,
00ycnaBnMBatoLLIMe MUHUMa/bHBIV TOK NoBpexaeHus. Mpu 3ToM Ha cTopo-
Hax TpaHchopmaTopa, NPUMbIKAOLLMX K CETU C BOMbLLXM TOKOM 3aMblKaHMS
Ha 3eM/t0, CNeayeT pacCcMaTpvBaTh Kak MexaydasHble, Tak ¥ 0AHOGa3Hble
Ha 3eM/t0.

Ans nByX0OMOTOYHbIX TPAHCHOPMATOPOB M ANS OPMEHTMPOBOYHBIX pacue-
TOB 3alWMTbl TPEXOOMOTOUHBIX TPaHC(HOPMATOPOB M aBTOTPAHCHOPMATOPOB
KO3th(hULMEHT YyBCTBUTENBHOCTM MOXKET ObITb ONPeaeneH Mo BbIPaXKEeHMIO:

| (m (m)
kq — K MINPCXN
|c3k81 N (22)
rae II(<mI2/IIN - MUHUManbHOE 3HaueHMe TOKa KOPOTKOro 3aMblkaHusi Buga m (m = 3 -

TpexasHoe K.3.; M = 2 -apyxdasHoe K.3.; M = 1 - ogHoasHoe 3amblIKa-
HWE) B 3aLLMLLAEMOIA 30HE;

s - TOK cpabaTblBaHMs 3alLMThbI;

KO - KO3h(PULMEHT CXEMbI, ONPEAENseTCs BALOM NOBPEXKAEHNS M, CXeMOI
CX N COe/IMHEHNS TPAHCOPMATOPOB TOKA 3allMThl HA paccMaTprUBaeMOi
cTopoHe N 1 cxemoii 06MOTOK 3alLMLLIaEMOro TpaHcgopmaTopa,
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Tabmmuya 3

N Buz KopoTkoro MecTo kén;()N
n.n. 3aMblKaHW$ KOPOTKOr0 3aMblKaHMA WE)
CX N
1 TpexasHoe Ha cTopoHe TpeyronbHika 1
Unn 3Be3fbl
2 H 2 (1
[ByxtasHoe a CTOPOHe 3Be3/bl NEIWE
Ha CTOpOHe TpeyronsHuKa 1
1
3 OpHodasHoe Ha cTopoHe 3Be3/bl —
J3

Tabnuua cocTaBneHa UCXOAS U3 CefyHOLLEro:

- Ha CTOPOHe 3Be3/bl CU/IOBOIO TPaHcthopmaTopa TPaHChopPMaTOpbl TOKA CO-
eAViHeHbI B TPEYTo/bHMK, a Ha CTOPOHE TPEYro/bHMKA — B 3Be3AY;

- 3HAYeHNs daHbl ANA TPEXPeNerHon CXembl 3aWunTbl, AN ABYXPENenHon —
3HaYeHUs NpuBeAEHbI B CKOOKaX.

B cooTtBeTcTBUM C MY 3HaYeHMe KoahmLmMeHTa YyBCTBUTENbHOCTM LOIXK-
HO ObITb HEe MeHee ABYX. Ecnv Tpebyemoe 3HayeHue KO3hPULMEHTa YyBCT-
BUTENIbHOCTU HE BbIMOJHAETCA, TO C/ieAyeT MepPerTh K pacyeTy 3aluTbl C
TOPMOXXEHUEM.

Mo BbIpaXeHuto (23) onpefenseTcs YMCN0 BUTKOB HaCbILLAKOLLIErocs TpaHC-
(hopmatopa pene AN OCHOBHOM CTOPOHbI Wycy pacy

E
Wock pacy =T (23)

ICPOCH
rae Fo, = 100A - MarHUTOABM>KYLLLAA cuna cpabaTbiBaHus pene Tuna PHT-565
nnm PHT-566;

lep o - TOK cpabaThIBaHUs pene, 0 THECEHHbI K OCHOBHOI CTOPOHE.
3a OCHOBHYH CTOPOHY NPUHUMAETCS CTOPOHA C HABOMbLLNM
BTOPWYHLIM TOKOM B Migyax 3aluThbl U1 CTOPOHA OCHOBHOTO
NUTaHNS, KOra BTOPUYHbIE TOKM BN3KM MO BENNYMHE.

[onyyYeHHOe 3HAYEHWNE Wyey pacy OKPYI/IAETCA [0 OAVKANLLEro MeHbLUEero

3Ha4eHs, KOTOPOe MOXHO YCTaHOBWTb Ha HacblILLaoLLEMCs TpaHC(HopMaTo-
pe pene.

4.MMo BblpaxeHuam (24) n (25) onpefensroTcs Yncna BUTKOB ANs APYTMX CTO-
POH 3aLLMLLaeMOro TpaHcgopmaropa:
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—_ OCH BT
wlPACLl - wOCH

I1BT (24)
Wopacy = Woch Iolci
28T (25)
rAe Wocy - PUHATOE YUC/O BUTKOB /11 OCHOBHOI CTOPOHBI;
loch o1 - BTOPWYHbIi TOK B MAeyax 3ayThbl Ans OCHOBHOW CTOPOHbI;
ligr o Dot - BTOPWYHbIE TOKM B N/eYax 3alyTbl 415 HEOCHOBHbIX CTOPOH;
Wipacy  Wopacy - PACUETHbIE UMCNA BUTKOB HACHILLAKOLLErocs TpaHchopMaTopa

pene Anst HEOCHOBHbIX CTOPOH.
5.PacyeTHble Uncna BUTKOB Wipacy » Wpacy OKPYFNAHOTCA 4O GAVKAMALIMX Lie-
NbIX 3Ha4YeHW, a 3HaYeHMe TOKa HebanaHca YTOYHSETCA 3a CYeT yyeTa Co-
cTaBnsitoweit 1., BbI3BaHHON OKPYI/JIEHMEM PACUETHOTO YMCNa BUTKOB A1
HEOCHOBHbIX CTOPOH.

B wlPACLI - W, Wopacy -~ W,
IHE - ( kTOKl * kTOK2 IK3 BH MAKC (26)
wlPACl-I wszcu

rae (Jk)l, (JL)2 - MPUHATbIE YMCa BUTKOB A/19 HEOCHOBHbLIX CTOPOH.

Icnonb3oBaHMe 3HaKa « + » UMW 3HaKa « — » OMpPefenseTcs HarnpasneHneMm
COCTaB/IAIOLLMX TOKA KOPOTKOIO 3aMblKaHWUS: NPY OAMHAKOBOM HarpaBieHNH
MCMO/b3YETCA 3HAK « + », NP NMPOTUBOMOMOXKHOM - 3HAK « — ».

3HaueHMe YTOYHEHHOr0 TOKa HebanaHca

5+|H5+|H5 (27)
6. OnpeaensieTcs YyTOMHEHHOe 3HaYeHWe TOKa cpabaTbiBaHWA 3aLUMThI C yye-
TOM coCTaBnstoLiein 1,,. 1 TOK cpabaTbiBaHus pene |, COOTBETCTBYHOLLWIA
3TOMY 3HAYEHWIO.

I = 1y

7. 3HadeHVe ToKa |, CpaBHMBAETCS CO 3HaueHuem |, , COOTBETCTBYHOLLIEMY
MPUHATOMY YMCTy BUTKOB 0OMOTKM HaCbILWAKOLLLErocs TpaHcgopmaropa pene
[N OCHOBHOIA CTOPOHbI. EC/n TOK cpabaTbiBaHus pene |, yBenuumncs 60-

nee yem Ha 5% , TO YMC/I0 BUTKOB [/11 OCHOBHOM CTOPOHbI JO/HKHO ObITb U3-
MEHEHO Ha MeHbLLee bmKaliLlee 3Ha4yeHune. Ipy 3TOM pacyeT no nyHKTam 5
— 7 NOBTOPseTCA A0 TeX Mop, NOKa TOK cpabaTbiBaHWA 3aLLUTbl OKaXKETCH OT-
CTPOEHHbIM OT | .

8. OueHnBaeTCA YyBCTBUTE/IbHOCTb 3aLUMTBI MPU PacyHeTHbIX BUAAX MOBPEX-
[eHuin. Ecnn nonyyeHHoe 3HauyeHne KoamuLmeHTa YyBCTBUTEIbHOCTU OKa-
XKETCA MeHbLLEe [BYX, a pacyYeTHbIM YC/I0BUEM [/1A Bbl6Opa TOKa cpabaTbiBa-
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HUS ABsieTCs ycnoBue (23) , To 419 3aWMThl CAeAyeT UCMOb30BaTh Pene ¢
TOPMOXKEHVEM.

Mpumep pacyeTa guddepeHUManbHOM 3aWMTbl TpaHcopmMaTopa Ha pene Tuna
PHT-565

B npumepe paH pacyeT AvddepeHumasbHON 3alimMTbl ABYXOOMOTOYHOIO
TpaHcgopmartopa 110/11 kB mowHocTeio 16 MBA, nmetowero PIMNH Ha cTo-
poHe BH B npegenax = 10 %.

cxogHas cxema Ans nprmMepa pacyeTa, a TakKe CXeMa 3ameLLeHNs NpsaMol
(obpaTHOIA) 1 HYNEBOI NocnefoBaTeNlbHOCTEN NpuBeeHa Ha Puc.12.

PacueT Npoun3BoANTCA B CieAyHOLLEM MOPSAKE.

1.0npeaensoTcs NepBMYHbIE TOKM CMIOBOr0 TpaHchopMaTopa, BblbupatoTcs
TpaHc(opMaTopbl TOKA ¥ HAXOAATCS COOTBETCTBYHOLLME BTOPUYHbIE TOKN B
nneyax 3awyThl. TpaHchopmaTopbl TOKA, COeANHEHHbIE B TPEYTONbHUK (CTO-

poHa 110 kB) BblbMparoTcs Mo NePBUYHOMY TOKY J3I Hom + 4191 TOFO YTOObI
BTOPUYHbIE TOKWN He NpPeBbILaIN BENNUNHY 5 A.

PacueTbl npuseseHbl B Tabn.4.

—y CHUCTEMA
—J 8, = 5000 uBA

T1OKB —— X% emiir /X crmax=1.2

TOTH -16000 .
15+ 10 % ! 10 KB [] 265 (3.18 )
U =105 %
[] Sh S
. ]
10 kb —7%
K
a} 6

Puc.12 VicxogHas cxema u cxema 3aMeLLeHnst ByX0OMOTOYHOro TpaHcgop-
mMaTopa (CONPOTUBIEHNA CXeMbl 3aMelLeHna AaHbl B OMax U npueefeHbl K
Hanps>keHnto 115 kB; B ckobkax ykasaHbl COMPOTWB/IEHUS B MUHUMATbHOM
peXxknme)
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Tabmua 4

HanmeHoBaHMe

0O603HayeHne

YUuncnosble 3HaYeHua ans

CTOPOH

BENNYMHBI W MeTOf, onpe/eneHus e 0%
MepBuyHbIE  HOMUHANbHBIE | | _ Shom 16000 _ 84 16000 _ 840
ToKM TpaHchopmaTopa, A "M B o J3:110 J311
Cxema Coe/iHeHus TpeyronsHuk 3se3fa
TpaHchopmMaTopoB TOKa
KoathdomumeHTbI
TpaHchopmayum N 200/5 1500/5
TpaHCopMaTOpPOB TOKa
BTOpUYHble TOKM B | | iom Kex 8443 _364 840 _
nneyax 3awmuTel, A HOM BT N 2005 1500/5

2.0npefensieTcs NepBUYHbI MaKCMMarbHbIi TOK KOPOTKOrO 3aMblKaHUS,
MPOXOAALLMIA Yepe3 3aLmMLLaeMblii TPaHC(OPMATOP MPU BHELIHEM K.3., T. K.

I =743 A.

kmax

3.MNpeaBapnTenbLHO onpeaensieTcs NePBUYHbIN TOK cpabaTbiBaHWS 3aLLUTbI:
- M0 YC/I0OBMIO OTCTPOMKM OT TOKa HebanaHca (17) 6e3 y4yeTa cocTaB-

nawoweit 1,

l.,=13(1-1-0,1+0,1)743=1,3-148,6 =193A.
- M0 YC/IOBUIO OTCTPOIKM OT 6POCKA TOKA HaMar HUYMBaHWS

., =1,3-84=109,2A.

TaknmM 06pa3om, pacHeTHbIM YC/I0BMEM A1 BbIbOpa TOKa cpabaTbiBaHUS SiB-
NAeTCA OTCTPOIKa OT TOKa HebanaHca

I, =193A.

4.Mpouns3soauTca npeagapuTeibHas NPoBepka YyBCTBUTEIbHOCTM 3aLLIUThI.
B paccmaTpuBaeMoM MpuMepe pacyeTHbIM MO YyBCTBUTENbHOCTY SBNSETCS
ABYX(a3Hoe K.3. Ha CTOPOHE B MUHUMA/IbHOM PEXMME PaboTbl CUCTEMbI

@

115000

Ne

min = 3(3,18+86,7) 2

Mo BbIpaXeHWto (22)
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640-1

=639,7A.




PacyeT c pene Tmna PHT — 565 cnegyeTt NpoAo/KnTb.

5.0npeaensaTca ynMcno BUTKOB 0OMOTOK HaCbILLAKOLLLErocs TpaHcgopmaropa,
KOTOPOE 3aTeM YTOUHSIKOTCS C YYETOM COCTaBAsoLLEN |, .
PacueTbl cBefieHbI B Tabn. 5.

Tabnuua 5
No OG603HaueHVe 1 MeTof, Hucnosble
HanmeHoBaHMe BENNYMHBI 3HAYEHUS
nn onpegeneHns
1 | PacyeTHblii TOK cpabaTblBaHus I _ kexles J3:193 8.35
= CP OCH TAmmm~ - D
pene Ha OCHOBHOW CTOPOHE, A Ni110 200/5
2 | PacyeTHOe 41cno BUTKOB 0OMOT-
KW HacblLaroLweroca TpaHcgop- W _ Feacu 100 ~11.97
MaTopa Toka (HTT) pene ans oc- OCH PACY ™ 835
o CP OCH '
HOBHOI CTOPOHbI, BATKU
MPUHATOE YNCNo BUTKOB
3 | o6moTkM HTT pene Anst OCHOBHOM WocH 11
CTOPOHBI, BATKM
4 | ToK cpabaTbisaus penie Ha 0cHOB- | _ Feacy 100 01
Y CP OCH - — Y
HOW CTOpPOHE, A Wock 11
PacueTHOE yncno BUTKOB
06MOTKM HaCbILLAKOLLErocs 0 = W lochi e 3 64
- bl
5 | TpaHcthopmaTopa Toka (HTT) 1PACH cH |, or 11—=14,3
pene Anst HEOCHOBHOW CTOPOHbI, 2,8
BUTKM
[MpuHATOE 4nCNo BUTKOB
6 | o6moTkM HTT pene Ans HEOCHOB- W, 14
HON CTOPOHbI, BUTKN
| = |Lreacy “Gh I 14314
113 HE —_
7 | CocTasnsowasn |, A W, pacy ’ 743=15
XI K3 BH MAKC ’
5 YTouHeHHoe 3+auerne Tokacpa- | Iy =Ky (I + 1yg +1193+1,3-15=
6aTbiBaHua 3amThl 14, A + ”H’B ) =212
9 YTO4HEHHbIA TOK cpabaTbiBaHus | |’ - Kex les J3:212 9.2
v CP OCH —— =Y,
pene Ha OCHOBHOI CTOPOHE, A N1 200/5
OKOHYaTeNbHO MPUHATOE YKCOo
10 BUTKOB HT pene gns ycTaHoBKM Ha Wocn 11
OCHOBHO# cTOpoHe (110 KB ) 1 He- W, 14

OCHOBHO# cTOpoHe (10 KB), BUTKM
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6.0LeHMBAETCS YYBCTBUTENbHOCTb 3aLLMTbI NPU ABYyX(a3HOM K.3. B T. K, B
MUHMMASIbHOM pexkume paboTbl CUCTEMBI
_640-1 3
Y min — 212 -
PaccuntaHHas 3alinta MMeeT AO0CTaTOUYHYK YYBCTBUTENIbHOCTb U MOXKET
ObITb PEKOMEH0BAHA K YCTaHOBKE.

3.2.3 AnddepeHumanbHasa TOKOBas 3almTa NOoHMXaKLWmMxX TpaHchopmMaTopoB 1 aB-
ToTpaHcgopmaTopos ¢ pene Tuna 43T 11

Pene cepumn O3T-11 BbINOMHAETCA B Cnefyrowmnx mogudpukaumax: O03T-11,
A3T-11/2, A3T-11/3, A3T-11/4.

Pene tuna A3T-11 obecrieynBaeT Mnosiy4yeHne TOPMO3HbIX XapakKTepUCTUK OT
OZHOW rpynmnbl N3MepPUTENIbHbIX TPaHC(HopMaTopoB ToKa. OHM UMEKT Mo 0f-
HOMY HacblILLalowemMyca TpaHcopmaTopy TOKa C OAHON TOPMO3HON 06MOT-
KOW N OTIMYAKOTCH YMC/IOM BUTKOB U KOJIMYECTBOM Paboyumx 1 ypaBHUTE Tb-
HbIX 0OMOTOK.

Pene O3T — 11 v A3T — 11/2 vimetoT ofHY pabouyto 1 fiBe YPaBHUTE/bHbIX
obmoTku, A3T-11/3 n A3T-11/4 nvetoT Tpu pabourie 06MOTKMN.

Cxema BHYTPEHHUX COeAVMHEHUI Y MPUHLMNUATIbHAA CXeMa BKIKOYEHNS pe-
ne A3T-11 npueegeHbl Ha Puc. 13 . TopMO3HbIe XapaKTEPUCTUKKL penie Tuna
AO3T — 11 npusefeHbl Ha Puc.14.

[nsa pacyeta gnddepeHumanbHom 3awmTsl ¢ pene tuna A3T-11 peKkomeHay-
eTcs CefyoLWwnia NopagoK pacyeTa:

1. OnpefenstoTca NepBMYHbIE TOKM Ha CTOPOHAX 3alMLLaeMoro TpaHcgop-
MaTopa B HOMWHa/IbHOM peXuMe paboTbl, BblbMparTCca TpaHCHopMaTopbl
TOKa 1 ONpefenstoTcs COOTBETCTBYIOLME BTOPUYHbIE TOKM B MNieYax 3aliu-
Thl.

2. BblbupaeTcsa MeCTO YCTaHOBKM TOPMO3HOW OOMOTKM M3 yCoBus obecne-
YEHNS MaKCUMa/IbHON YyBCTBUTENbHOCTM 3almTbl. Mpy 3TOM MOXHO PYKO-
BOACTBOBATLCS C/eAyOWUMI NpaBuIamu:

- Ha NOHWXaKLWMX ABYXOOMOTOUHbLIX TpaHC(opmMaTopax TOpMO3Has 06MOT-
Ka MOAK/YaeTcs K TpaHcopmaropam TOKa, YCTaHOB/IEHHbIM Ha CTOPOHe
HU3LLEro HanpsHKeHus;

- Ha TPeXobMOTOYHbIX TpaHcgopmMaTopax TOPMO3Hast 0OMOTKa NOAK/IHYaeT-
CA K CTOPOHe, NpuW BHELLHEM K.3. Ha KOTOPOW TOK HebasaHca MMeeT MaKCu-
Ma/IbHOE 3HayeHue, AN Ha CYMMY TOKOB CTOPOH CpefHero 1 Hu3LWero Ha-
MPSHXKEHWN;
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- Ha aBTOTPaHcopMaTopax — K TpaHC(hopmaTopaM TOKa, YCTaHOB/IEHHbIM Ha
CTOPOHE CPeAHEro HanpsHKeHus.
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Puc.13 Mpumep NpUHUMNMANbLHON CXeMbl BKIKOYeHUS pene Tuna A3T — 11
3.0npenenseTcs OPUEHTUPOBOYHOE 3HaYeHWEe MEPBUYHONO MUHUMAILHOIO

TOKa cpabaTtbiBaHWA 3aLMTbl 6e3 yyeTa COCTaB/AOLLEN s ncxoasa us npu-
HATOro MecTa YyCTaHOBKMW TOPMO3HO 0OMOTKM.

4. OnpefenseTcs YMCNo BUTKOB 0OMOTOK HacbILLAKOLLLErocst TpaHcopmaTopa
TOKa pene [N 0CHOBHOM 1 HEOCHOBHOM CTOPOH, UCXOAS U3 BblIGpaHHOIO TO-
Ka cpabaTblBaHWS 3aLUMTbI. DTN YKnCna BUTKOB YTOYHSAKOTCS MOC/e yyeTa Co-

CTaBNAOLLIEN ls
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5. OnpeaensieTcs Heo6X0AMMOe YWC/IO BUTKOB TOPMO3HOW 0OGMOTKW. A5
obecneyeHnsi HecpabaTbiBaHUS pPene MPU BHELLHMX K.3. Ha TOPMO3HOI 06-
MOTKE fI0/KHO BbITb BK/IHOUEHO Wropym , ONPEAENSEMOE MO BbIPAXKEHMWIO

| W
Wropy = Ky HIE PACth (;AB (28)
TOPM g
- COOTBETCTBEHHO NEPBUYHBIN TOK HebanaHca, onpeeneHHbIi
no Bblpa>keHuto (17) M NepBMYHbIA pacyeTHbI TOK Npu pac-
4eTHOM BHELLHEM Tpex(asHoOM K.3.;

rae IHE PACY " ITOPM

ky =15 - KO3MULMEHT HAZEXKHOCTI;
- pacyeTHOE YNC/O BUTKOB O6MOT K HAChILLAIOLLErocs TPAHC-

w
PAB u
(hopmaToOpa pene, K KOTOPOii NPUCOeaMHEHA TOPMO3Has 06-
MOTKa;
tga - TaHreHc yrna HaknoHa kacaTenbHOl K ocu aéeuuce, npose-

[EHHOIA 13 Hauana KOOPAUHAT K XapakTepucTKe cpabaTbiBa-
HUA pe”e; an FPAE MAKC = kH IHE PACHwPAE 2 200A

MO>KHO npuHnMaTh tga =0, 75.

%)
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Puc.14 Topmo3Hble xapakTepucTukn pene A3T-11, A3T-11/2, A3T-11/3,

[3T-11/4: 1 — 30na cpabaTbiBaHus; 2- 30Ha cpabaThiBaHUA UM TOPMOXKEHWS B 3aBUCHMO-
CTVW OT yrna Me>kay pabounm u TOPMO3HbIM TOKOM; 3 — 30Ha TOPMO>KeHus; | — xapakTepu-
CTUKa cpabaThiBaHNs, COOTBETCTBYIOLAs MaKCUMaNbHOMY TOPMOXKeHno; |l - xapakTepuc-
TuKa cpabaTbiBaHNs, COOTBETCTBYIOLAA MAHAMATEHOMY TOPMOMKEHMIO
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B cnyyae, Korga Fo,g pake < 200A, cnpamneHne XapakTepucTUK Npon3Bo-

ANTCA 019 PacHeTHOro yyactka. [pn 3TOM XapakTepucTuKa cpabaTblBaHWA
3aMeHsAeTCs NPAMON, COeANHAIOLLIEA Hauano KOOPAMHAT U TOUKY repeceye-
HUA NPAMOW Fy e yake C TOPMO3HOI XapakTepyUCTUKON pene.

6.0UeHMBaeTCA YyBCTBUTENNbHOCTb 3alMTbl MPY NOBPEXAEHUAX B 3aLLmLLae-
MO 30He, KOrfa OTCYTCTBYeT TOPMOXEHWE, MO BblIPaXKEHUIO

Ky = 1o nomn /1 cp-
B cootBeTcTBME C Y3 Tpebyembli KOAPPUUNEHT YyBCTBUTENBHOCTU A0N-
YKeH 6bITb He MeHee 2.

JonyckaeTcsi CHKeHMe KO3(h(uLMeHTa YyBCTBUTENIbHOCTM A0 1.5 B cre-
LYHOLLNX CryYanX:

- NPV KOPOTKMX 3aMbIKaHUAX Ha BbIBOAAX HU3LLEr0o HanpsXKeHWs TpaHcgop-
MaTOPOB MOLLHOCTLIO MeHee 80 MBA ;
- B PeXXMMe BK/IIOYEHNA TpaHC(opmMaTopa Nog Hanps>keHue,

- MPY KOPOTKOM 3aMblKaHWM 3a peakTopoM, YCTaHOB/IEHHOM Ha CTOPOHE HU3-
LLIEr0 HaMpPsHXEHNS 1 BXOASALLEM B 30HY Ae/ACTBMSA 3aLLMThI.

7. Onpegensetca KO3MMULUMEHT YYBCTBUTE/IbHOCTM 3aLLMTbI NPU BHYTPEH-
HUX NOBPEXAEHNAX, KOr4a MMeeTcs TOPMOXKeHWe. PacyeTHbIM ABMAETCA MU-
HUMa/IbHBIA PeXXMM paboTbl NUTAKOWMX CUCTEM W TakKOM Pexum paboTbl
TpaHcpopmMaTopa, Npu KOTOPOM BO3MOXHO 60/bLIas [ONS TOKA NOBPexie-
HUSA NPOTEKaeT Yepe3 TOPMO3HYH 0OMOTKY.

UyBCTBUTENBHOCTL OLEHMBAETCA MO BbIPKEHUIO

F
ku TOPM ~ ﬁ’ (29)
I:PABCP
rae Foag - paboyas M.A.C. HacblLaoLIerocs TpaHcgopMaTopa pene npu pac-

CMaTpPUBaEMOM KOPOTKOM 3aMbIKaHNU,

- paboyas M.A.c. cpabaTblBaHWA pene B YCNOBUSX, KOTAA 3al/Ta Haxo-
ANTCA Ha rpaHn cpabaTbIBaHNS.

Paboyas HaMarHMYMBAOLLLAs CU/la HAChILLAKOLLLErocs TpaHctopMmaTtopa onpe-
[ENNETCS MO BbIPAKEHNIO

FPAE = Z IPAB BTQ)PACH BT ! (30)

rae IPAE BT - BTOPUYHbIE TOKW Ha OTAE/MbHbIX CTOPOHAX C YY4ETOM KNX 3HaKa Mpun
paccMaTpnBaeMOM MET alIMMYECKOM KOPOTKOM 3aMbIKaHUN;

I:PAIS CP

Weacy BT - YMC/Oo BUTKOB pabounx 06MOTOK HacbILLatoLLIerocs TpaHcjopmaTopa
pene, UCNOMb3yeMbIX Ha OTAENbHbIX CTOPOHAX.
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Pa6ouas HamarHuumBaroLLas cuna cpabatbiBaHus pene F,,. ., onpegensercs

M0 XapakTepucTuKe cpabaTbiBaHWsA pesie, COOTBETCTBYIOLLE MaKCUMaslbHO-
MYy TOPMOXKEHUIO CnefyroLmm obpasom, Puc.15:

- onpejenseTcs TOpMO3Had M.A.C. HacCblLatoLleroca TpaHcthopmaropa pene
npy paccmMaTprBagMOM META/I/INYECKOM K.3. MO BbIPaXKEHUIO

I:TOPM = ITOPM(*)TOPM (31)
- Ha nnockoctn k. ,Fop, HaHoOCUTCA TOYKa A, COOTBETCTBYHOLLAA Mapa-
meTpam, onpegeneHHbimM no (30) u (31);
- NPOBOAUTCA NMPAMas, COeANHAIOLLLAA 3Ty TOUKY C HaYa/loM KOOPAWHAT.

Mo Touke nepeceveHns A' 3Toli NPAMOIL C XxapaKTEpPUCTUKOI CpabaTbiBaHs
pene onpegensetca Fp.c op -

T oaagsa
L300 /
1200 /
114D /
1000 )

CRIRE /

500 P

70T /
A
& FA W1 y /

o 100 208 300 FpoppdU 800 JOU  F nopu 4

Puc.15 OnpepaeneHue paboyeld M.4.c. cpabaTbIBaHUS Pene No Xxapak-
TEpPUCTVKE, COOTBETCTBYHOLEN MaKCUMaTbHOMY TOPMOXKEHNHO

B cooTtBeTcTBUMM C Y3 MUHMMaNbHbIA KOIP(MULNEHT YyBCTBUTENBHOCTYU
[LONYCKAETCHA OKOJO [ABYX.

LJonycKaeTcs CHMXeHMe KoagumumneHTa 4yBCTBUTENbHOCTM 40 3HaYeHna 1.5
B TEX Xe Cy4asx, YTo 1 AN 3alUUTbl, BbIMNOHEHHOWN Ha pene cepun PHT.
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Mpumep pacueTa AgnddepeHunanbHOM 3aWmnTbl, BbIMNOMHEHHONM Ha pene Tuna A3T-11
B npumepe faH pacyeT andhepeHLmManbHON 3aWmnTbl MOHMKAKOLLLETO TPEX06-
MOTOYHOro TpaHcdopmaTopa MolHoCcTeio 40 MBA HanpsbkeHuem 230/
38.5/11 kB. TpaHcthopmaTop UMeeT BCTPOEHHOE perynnpoBaHne Ha CTOPOHE
BbICLLIEro HanpsxeHua B npegenax + 12 % HOMWHaIbHOTO U perynvnpoBaHme

Ha CTOpPOHe CpefHEero HanpskeHna B npegenax = 2x2.5 % . TpaHcdopmartop
NMEET nuTaHune co cTopoH 220 kKB 1 35 KB.

cxogHas cxema gnis npuMepa pacyeTa, a TakkKe CXeMbl 3aMeLLEHNA NPAMON
(o6paTHOIA) NnocneaoBaTeibHOCTEN NpuBeAeHbI Ha Puc. 16.
FewunXomewe— 15 Xenmuelicaawe =20

7 [
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22048 35D
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Punc.16 NcxofHasa cxema u cxema 3ameLLeHns TPexooMOTOYHOro TpaHc-

hopmaTopa. ConpoTwBIEHS B CXeMe 3aMeLLieHUs NPUBEAEHbI K HanpsiXkeHuio 38.5 KB,
[N19 CUCTEMbI B CKOOKaxX yKa3aHbl CONPOTVBAEHNS B MAHUMA/IbHOM PeXKuMe

PacueT Npoun3BOAUTCA B CNeAYHOLLEM MOPSAKE:

1.0npefenstoTcs NepBUYHbIE TOKM CUNOBOMO TpaHchopMaTopa, BblibuparoTcs
TpaHchopMaTopbl TOKa M HaXOAATCS COOTBETCTBYHOLLME BTOPUYHbIE TOKU B
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nneyax 3awuTbl. TpaHcopmaTopbl TOKa BbIOUPAKOTCSA TakM 06pa3oM, UTo-
Obl BTOPMYHbIE TOKW He NpeBbIwani 5 A.

PacueTbl npuBeeHs! B Tab. 6.

Tabnuua 6
H O603HayeHune Yucnosble 3HaYeHMS ANA CTOPOH
anMeHOoBaHme M MeTop
BE/INYMHBI 220 kB 35 kB 10 kB
onpeaeneHns

MepanuHbie S 40000 40000 40000
HOMMWHaNbHbIE — HOM = == ==
TOKM TpaHcop- 'om J3u J3-230 \J3-38,5 V3-11
mMaTopa, A HOM =100 =600 =2100
Cxema coeauHeHuns
TpaHchopmaTo- TpeyronbHuK TpeyronbHuK 3Be3ga
POB TOKa
KoathpmumeHTbI
TPacopmaL n 300/5 2000/5 3000/5
TpaHcopmaTo- i
pOB TOKa
BTopnyHble I - Kex ! hom V/3-100 — V3600 - 2100 =
TOKM B Mfeyax 3a- | HOMET N 300/5 2000/5 3000/5
WnThbI, A —2.89 =26 =35

2.BblbMpaeTcs MecTo yCTaHOBKM TOPMO3HOM 06MOTKW. st aTOro, nocnepo-
BaTe/IbHO 334aBasiCb MeCTOM YCTaHOBKM TOPMO3HON OOMOTKM Ha MUTatOLLMX
CTOPOHax, OMNpeAenstoT MaKCMMa/ibHble TOKM K.3., MPOXOAsALLME Yepes 3aLlu-
LLaemblil TpaHcopmaTop MpU BHELLUHEM KOPOTKOM 3aMblKaHUW Ha CTOPOHe
HM3LWero HanpshkeHus. CTOpOHa, Ha KOTOPOM YCTaHOB/IEHA TOPMO3Has 00-
MOTKa, CUMTAETCA OTK/TIKOYEHHOM,

[MonyyeHHble 3Ha4YeHNs TOKOB npuBeeHbl Ha Puc.17.
cxoasa M3 nonyyYeHHbIX TOKOB, OMNPefenstoTca COOTBETCTBYHOLLME 3HAYEHWSA

TOKOB HebanaHca lyg pacy 6€3 yueTa CcoCTaB/ISAOLLLEN s OPUEHTNPOBOY-
Hble 3HaYeHNs MMHUMasbHbIX TOKOB CpabaTbiBaHMS 3aLLUTbI.

[Mpn ycTaHOBKE TOPMO3HOM 06MOTKM Ha cTopoHe 35 KB (Puc.17, a)
Ihig pacy = (kAkOLI,H fl + AU 220 )1 K3 MAKC — (1-1-0,1+0,12)2630 =579A.

MUWHUMaNbHbIN TOK cpabaTbiBaHWA 3alnThbI
les 2Ky 1 =1,5-579 =868 A.

Mpn ycTaHOBKE TOPMO3HOM 0O6MOTKM Ha cTopoHe 220 kB (Puc.17,6)
s pacy = (KaKogr Fi + AU i) 1g yane = (@-1-0,1+0,05) - 5217 = 783A.
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MUWHUMaNbHbIN TOK cpabaTbiBaHWA 3almThbI
le; 2k, 1 =1,5-783=1175 A.
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Pwrc.17 Toku B TpaHC(hopmMaTope Npu BHELLHEM KOPOTKOM 3aMblKaHWW:
a) nospe>kaeHne Ha cTopoHe 10 KB v BbIKIOUEHHOM BbIKNOUYaTENe HA CTOPOHE
35 KB;  6) noBpe>kaeHune Ha cTOpoHe 10 KB 1 BbIKIOYEHHOM BbIKNOUaTeNe Ha
cTopoHe 220 KB; B) noBpe>kaeHne Ha CTOpoHe 10 KB v BKNOYEHHbIX BbIKIOYaTe-
NAX NUTaKoLWMX CTOPOH.

MUVHMMabHbI TOK cpabaTbiBaHMS 13 YCNOBMS OTCTPOMKM OT 6Gpocka ToKa
HaMar H1YMBaHWs
I, 2K, |0y =15-600=0900A.

13 npuBeieHHbIX pacyeToB CieayeT, 4TO TOPMO3HYHO 0OMOTKY Lienecoobpas-
HO MPUCOEAMHUTL K TpaHcthopmaTopaM TOKa, YCTaHOBMEHHbIM Ha CTOPOHe
35 KB.

B kauecTtBe paC4yeTHOIo TOKa Cpa6aTbIBaHl/|ﬂ 3alnTbl MPUHNMAETCA 3Ha4YEHNE
I, =900A.

3.0npegensieTca YMCNo BATKOB paboyeli 0OMOTKM HaCbILLLAKOLWErocs TpaHc-
(hopmatopa pene AN OCHOBHOM CTOPOHbI 10 KB (CTOPOHbLI C HaMBO/MbLUNM
BTOPUYHBLIM TOKOM B MJieyax 3aluTbl) N YNCNO BUTKOB YPaBHUTENbHBLIX 00-
MOTOK A1 cTopoH 220 n 35 KB.

PacueTbl npuseseHbI B Tabn. 7.
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Tabnuua 7

No

n.mn.

HanmeHoBaHMe BeNNMYNHBI

O603HaueHne n
METO/ onpeaeneHuns

Yucnosble
3HauYeHus

PacueTHbIN TOK cpabaThblBa-
HWUS pene Ha OCHOBHOW CTOpO-
He, A

k I U XX35

CX "C3
— U XX10

I CP OCH
IqTTlO

900 38,5
11 _

3000/5
=5,25

PacueTHOe 41cno BUTKOB 06-
MOTKM HacblLLlatoLLerocs
TpaHcgopmaTopa ToKa
(HTT) pene ans 0CHOBHOI CTO-
POHbI, BUTKM

wOCH PACY — I

199 19,05
5,25

MpUHATOE YNCNO BUTKOB 06-
MOTKW HTT pene ana ocHOB-
HOI CTOPOHbI, BUTK

wOCH

19

Tok cpabaTbiBaHNS pene Ha
OCHOBHOI CTOPOHE, A

- Feo
CP OCH
OCH PACY

@:5,26
19

PacueTHOe 41cno BUTKOB 06-
MOTKW HacbILaoLWerocs
TpaHcgopmaTopa ToKa
(HTT) pene gna cTOpOHbI 220
KB, BUTKU

I
— OCH BT
W;pacy = WocH

IlBT

19£ =23,01
89

[MpUHATOE YNCNOo BUTKOB 06-
MOTKU HTT pene gna cTopo-
Hbl 220 KB, BUTKMU

23

PacuyeTHOe 41Cno BUTKOB
06MOTKM HacbIWaroLerocs
TpaHcopmaTopa TokKa
(HTT) pene ana cTopoHbl 35
KB, BUTKMU

wlPACl-I - (*)OCH |
1BT

ZocHBT.

19— =25,6
6

[MpYHATOE YKCNO BUTKOB
06MOTKM HTT pene gna cTo-
POHbI 35 KB, BUTKM

26

Bbi6upaeTcs He0OX0AMMOE YNCN0 BUTKOB TOPMO3HON OOMOTKM B COOTBETCT-
BUK C (28), 4N4 Yero HeO6XOANMMO PacCMOTPETb BHeLLIHee Tpexga3Hoe K.3. Ha
lwinHax 10 kB, Puc. 17,B.

PacyeTHOE YMCNO BUTKOB TOPMO3HO 06MOTKY
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W

|
HBE PACY " PAB
Wropm = Ky, | tao
Torm 9
I pacu = T pacu + ispacy + s pacy

e oacy =1-1-0,1- (700 + 4640) = 534 A;
I oacy =0,12-700+0,05- 4640 = 316 A;
_|25,6-25

_ 4640 = T3A;
HB PACY 256
s pacy =534+316+73=923A;
1,5-923-25,6

=10, 2.

Wropm pacy = 4640-0,75

MpuHMMaeTCs GnKaiiluee 3HaueHne Propm

4.0npefensieTca YyBCTBUTENIbHOCTb 3aLLUMThI MPU BHYTPEHHUX MOBPEXAEHN-
AX, Korga OTCYTCTBYET TOPMOXeHWe. PacCMaTpmMBaEeTCA 3aMblKaHUe Mexay
ABYMSA (pazamu Ha cTopoHe 10 KB, Korga Bblk/to4aTeib Ha CTOpoHe 35 kB oT-

KntoyeH, Puc. 18, a.

T

E Ry Foam [
S - L ]
(e Hod3 I.45

[] 4,63 9254 1.63 ﬂ[] 22064
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Pnc.18 Toku B TpaHcdopmaTope Npu BHY TPEHHUX K.3

BTOpMYHbI TOK, NOABOAMMBINA K paboyeil 06MOTKE HaCbILLAOLLLErocs TpaHc-
(hopmatopa pene Ha cTopoHe 220 kB

2248385 /3

s g = 3020?;‘; ~10,9A.
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Koagh(pnUMEHT YyBCTBUTENIBHOCTU
10,9-23

4 100
5. OI'Ipe,El,erIHETCFI l-IyBCTBI/ITeI'IbHOCTI:> I'IpI/I HaJ T4 TOpMO)KEHI/IFIZ

a) PaccmaTpumBaeTcs AByX®da3Hoe K.3. Ha CTOpoHe 10 KB B 30He AelCTBUA 3a-
LWMTbl B MMHMMAa/IbHOM pexxmume paboTbl cuctem 220 n 35 kB, Puc. 18, 6.

BTOpWYHBIA TOK, MOABOAMMbIV K paboyeit 06MOTKE HaCbILLAKOLLErocs TpaHc-
(hopmatopa pesne Ha cTopoHe 220 KB

92585 13

| ons 15 :ﬁ:mm

BTOpWYHBIA TOK, MOABOAMMbIV K paboyeir 06MOTKE HaCbILLAKOLLErocs TpaHc-
(hopmartopa pesnie Ha cTopoHe 35 KB

320043

PAG 1B 2000/5

Fore = lope g+ o o0, =4,47.23+13,86 - 26 = 463A.
Fropy =13,86-11=153A

=13,86A.

Mo xapaKTepucTnke cpabatbiBaHWA pesnie onpegensetca F . ., =145A,

COOTBETCTBYHOLLASA TOUKe nepeceyeHns npsamoin OA ¢ XxapaKTepuCcTUKOI cpa-
baTbiBaHuMsA pene, Puc.19.

463
kl—ITOPM :E:3> 2.

6) PaccmartpuBaeTca TpexdgasHoe K.3. Ha cTopoHe 220 KB npu OTK/IKOUYEHHOM
BbIK/1KOYaTeNe C 3TOM CTOPOHbI B MUHUMA/IbHOM peXxume paboTbl cuctembl 35
KB, Puc. 18, B.

BTOpWYHBIA TOK, MOABOAMMbIV K paboyeit 06MOTKE HaCbILLAKOLLErocs TpaHc-
(hopmartopa pesnie Ha cTopoHe 35 KB

| _ 36404/3 _
PAB 2B 2000/5
Fons = lope 5@, =15,8-26 = 411A,
ooy =15,8-11=174A,

5,8A.

Mo xapakTepucTuKe cpabdaTbiBaHMa pene onpeaenaerca Fp,. ., =170A, co-

OTBETCTBYHOLLAsA TOUKe nepeceyeHns npsamoit OB ¢ xapakTepucTnkon cpabda-
TbiBaHWSA pene, Puc.19.
411

4TOPM — ﬁ

=2,4>2.
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Punc.19 PacyeT 4yBCTBMTENbHOCTY 3alMTbl TPaHcopmaTopa

B) PaccmatpuBaeTcs AByX®a3Hoe K.3. Ha CTopoHe 10 KB npu OTK/IKOYEHHOM
BbIK/ItOYaTes1e CO CTOPOHbI 220 KB B MMHMMaNbHOM pexxume paboTbl cucTe-
Mbl 35 KB, Puc. 18, T.

BTOpUYHbLIN TOK, NOABOAMMbIV K paboyeil 06MOTKe HacbILLaOLLIErocs TpaHc-
(hopmartopa pesnie Ha cTopoHe 35 KB.
PAB 2B — 3850\/5 =16,7A;
2000/5
Foag = pag 50, =16,7-26 = 434 A;
Fropm =16,7-11=183A,

Mo xapakTepucTuke cpabatbiBaHWA pene onpeaenseTca Fy . ., =176 A;C00T-
BETCTBYET TOouKe nepeceyveHms npsmoit OC ¢ xapaKTepuUCTUKON cpabaTbiBa-

HWna pene, Puc.19.

4—34:2,5>2.
6

4TOPM —

Kak cneflyeT 13 npuBefeHHbIX pacyeToB, BO BCEX PACCMOTPEHHbIX CyYasx
3alyTa MMeeT J0CTaTOUHYH YYBCTBUTENBHOCTb.
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