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1 Ieau 1 32329l KYpCcoBoii paboThl

KypcoBas paGoTa sBISETCS OJIHHM M3 OCHOBHBIX BHIOB yYEOHBIX 3aHATHH H (hopmoii
KOHTpOnsi yueGHOH paGoTsl cTyzeHToB mnpu ocBoeHuu moxyins IIM.03 O6cory:kHBaAHHE
BBICOKOBO.IbTHOI'0 000PY/IOBaHHS, YCTPOICTB peJIeiiHON 3aMMHTBI, ABTOMATHKH, CPEICTB
H3MepeHHii 1 cHCTeM CHIHAJIM3AIMH Ha OCHOBE YIJyO/IEHHOrO H3YUeHHs YCTPOHCTB H BHIOB
00OpYIOBaHHS CHCTEM OJEKTPOCHAOKeHHs, NPUOOpETeHHs TNPAKTUYECKOro OmbITa IO
BHINOJIHEHHIO pAcueTa TOKOB KOPOTKOTO 3aMbIKaHMs M BblOopa 00OpynOBaHHs CHCTEM
NEKTPOCHAOKEHHSI.

[{e/1bI0 BBIIOJHEHHS KypCOBOil paGoThl SIBIISETCS NPUMEHEHUE MOJTYYCHHBIX 3HAHUH M
YMEHHI TpPH pPEIICHHHM KOMIUIEKCHBIX 3aja4, CBA3aHHBIX CO cepoii npodecCHOHATBEHON
ACATCIIBHOCTH GYILyLL[HX CIICIIHAITHCTOB.

OCHOBHBIMH 3a7a4aMi  BBITIOJIHEHHS KypcoBoil paboThl sBisercs (opMUpOBaHHE
CJIe Ly IOIIUX:

YMEHHI:

V5 — paccuMThiBaTh TOKH KOPOTKOTO 3aMbIKaHHs Ui  CHMMCTPHYHBIX M
HECUMMETPHYHBIX BHI0B KOPOTKOIO 3aMbIKaHH S}

V6 — BBIOHpaTh OCHOBHOE 3JIEKTPOOOOPYA0BAHHE 10 HOMMHAIBHBIM IIApaMETPaM;

V7 — yuTath 1 00BACHATH OJIHOTMHEHHBIE TIEKTPHUECKUE CXEMBI JJIEKTPOYCTaHOBOK;

3HAHHIL:

33 — CTPYKTYpY SHEPrOCHCTEMBI, XapaKTEPHCTHKH €€ DJIEMEHTOB;

34 —KOHCTPYKIHMIO, IPUHLMUIN JCHCTBUA, TEXHMYECKHE XapaKTEPHCTHKH OCHOBHOIO
3NEKTPO0OOPY,I0BAHHUS AMEKTPHUECKHX CTAHIWH 1 MOACTAHLHH;

35 — BHJIBI KOPOTKHUX 3aMbIKAHUH U METOJIbI UX pPacyeTa;

npogdecCHOHATLHBIX KOMIIETEHIHIA:

[IK 3.1. TIpoBoAMTH OCMOTpBI YCTPOMCTB peJ€HHOH 3allMThl, ABTOMATHKH, CPEACTB
M3MEPEHHUH M CUCTEM CHUTHATH3aIHH.

[IK 3.2. IlpoBoauTh TeXHHUECKoe OOCIy)KHBAaHHE YCTPOHMCTB pENICHHON 3allUThI,
ABTOMATHKH, CPEJICTB H3MEPEHHH U CHCTEM CUTHAIM3ALUH.

[1K 3.3. [IpoBOAMTE TEXHHYECKOE 00CITy/KHBaHHE BEICOKOBOJIBTHOTO obopyroBaHHs.

Pe3ynbTaToM BBITIOJHEHHS KypcOBOM paboThl SBISETCA MOATOTOBKA M Clada TCKCTA
paboThl Ha GyMaKHOM HOCHTEle, 3allliTa KypCcoBOil pabOTEI, a TAKKE OLEHKA MPEroaaBaTeiis,
NPHHSIBIIETO KyPCOBYIO padoTy.

BeinonHeHHe KypcoBoil pabOThI CBA3aHO C H3YUCHHEM ob1enpodeccuoHanbHBIX
JTMCIMIUIMH  «DJIEKTPOTEXHHKA M OJNEeKTpoHuKa» M «Merposnorus, CcTaHaapTH3aius M
cepruUKaLMs», a TaKKe MEKAMCUMIUIHHAPDHOTO  Kypea MJK 03.02. Texnauueckoe
00CiTyKMBaHHE BHICOKOBOJILTHOTO 000Dy 10BaHMs JMEKTPUUECKHX CTaHIUM, CETeH U CHCTEM JUIA
npodeccnonansioro Moayns [IM.03  crenuanbHOCTH 13.02.06 Penelinas 3ammra H
ABTOMATH3AIHS DIEKTPOIHEPreTHYECKUX CHCTEM.



2 Conep:kanne KypcoBoii padoTbl

Tema KypcoBoii paGoTs!: «IIpoeKTHPOBAHHE JIEKTPHYECKOIH YaCTH TOICTAHIUIY.

B xoje KypcoBoif paboTs! HEOOXOMMO PacCMOTPETh CIICTYIOLINE BOIIPOCHL.

1. OnpeiesnieHne pacyETHBIX MOIHOCTEH HArpy30K

2. Bribop panmoHanbHOro HampsbkeHus. Kommnencanus peakTHBHOMN MouHocTH. Bribop
YHCITa ¥ MOIHOCTH CHJIOBBIX TpaHC(HOpMAaTOpOB

3. BoiGop ceueHni BO3AYIIHBIX THHUH METOJOM IKOHOMHUYECKHX TOKOBBIX HHTCPBAIIOB

4, BpiOop NpUHIMIHAIBHOM CXEMbI IOACTAHIIHH

5. OnpejieneHHe TOKOB KOPOTKOTO 3aMbIKaHHsI

6. Bbibop 271€KTpHUUECKHX alllapaToB

6.1 O0mue cBeneHUst

6.2 Beibop BbIKITIOUATEIICH

6.3 BEIOOP KOMILIEKTHBIX PACHpe/IeUTENbHBIX YCTPOHCTB

6.4 BeiGop orpaHnudTeNeH NepeHanpsHkeHUs 1 BHICOKOYaCTOTHBIX 3arpagurened

6.5 BriGop pa3beiMHUTENEH

6.6 Beibop TpancdopMaTopoB TOKa

6.7 BeiGop TpaHchOpPMATOPOB HATIPAIKEHHSA

6.8 BriGop npenoxpanuteneii as amurel TCH 1 TH

6.8 1lenecooOpa3HOCTh YCTAHOBKH JYTOracsIlero peakropa

6.9 Buibop xabesneit

7. BoI6Op IIHHHBIX KOHCTPYKIHH

7.1 BeiGop rubkux muH Ha cropone 110 kB

7.2 BeiGop skecTKUX mH Ha ctopone 10 kB

7.3 Bribop H30/14TOPOB

3 TpeGoBanus K 0opMICHHIO KyPCOBOii padoThI

Kypcosasi paboTa mojbKkHa ObITb NpPEICTaBiICHA MOSICHUTEIbHON 3amuckoii B oObeMe
20-30 nucToB.

[TosicHUTeIbHAS 3aUCKa J0JDKHA BKIHOYATh:

— TUTYJIBHBIH JIKCT;,

— 3a/laHHE Ha KypCOBYIO paboTy:

— BBeaeHue (¢ 000CHOBaHHEM OCHOBHBIX 3amay);

— CONIEpIKaHHE;

— OCHOBHYIO YacCTh,

— 3aK/TIOYEHHE, B KOTOPOM MTPOU3BOAUTCS aHAH3 MOTYYEHHBIX pe3yJIbTaTOB;

— CIIHCOK JIUTEPATYpPhI.

B TekcTe OCHOBHOM YacTH OMKHBI OBITh TPENCTABICHBl Pa3leibl, YKa3aHHBIC B
nyHkre 2.

Kypcosas paboTa B IEUaTHOM BHJE BBINOJHACTCH TOJIBKO Ha OJIHOM CTOpOHE JIHCTa
bopmara A4 (210x297 mm). [lonst cTpaHMIBL: JIEBOE — 3 cM, mpaBoe — 1 cM, HIXKHee — 2 CM,
sepxHee — 2 cM. TekcT meuyaraeTcs 4epes 1,5 uHTepBaia, KpacHas cTpoka — 1,25 cM. pudrt:
Times New Roman, pasmep mpudta — 14 nr. Pasmep mpudra BHYTPH tabmui — 12-14 nr.

Crtpanuibl pabOThl CleLyeT HyMepoBaTh apabckumu wudpamy, cobmozas CKBO3HYIO
HyMeEpalfIO 110 BceMy JIOKyMeHTy. Homep npocTaBisiercs BHU3Y cripasa jiucta mpudTom 12 nT.

THTYMBHBIA JHCT BKIIOYAETCS B OONIYIO HyMEpamnuio, HO HOMEP CTpaHHMIIbI Ha HEM He
mpoctapisercs. Vumoctpaimu, TabIHIb, rpaduKH, PacIONOXEHHbIE Ha OTACIbHBIX JHCTAX,
BKJIIOYAIOTCS B OOLIYIO HyMEpalHuio CTpaHHMLL.

O¢opmieHHe MOSCHUTEIBHOM 3amMUCKH JI0JDKHA COOTBETCTBOBATD o(pOpMIICHHIO TIPAUMEpA
pacueTa KypcoBoii paGoThl, IPUBEICHHOTO B Iy HKTE 3

IIpoBepka COOTBETCTBHS ~ IMOACHMTENBHOH  3allMCKM  HA3BAHHLIM TpeOoBaHUIM



ocyllecTBaseTcs pyKosoauTeneM paboTsl. Ilocne mpoBepkH OGOpMIICHHS, MOSCHHTEIbHAA
3aIiCKa CAAeTCsl Ha TIPOBEPKY PYKOBOAHMTENIO (IPOBEpKa B TEUEHHE HEJIE/IH CO JIHS ee CIauH).
ITocsie mpoBepKH BO3MOKHBI BADHAHTBI:

1) kypcoBas paboTa 3alIaeTcs, eciau padoTa JOMyLIeHa K 3alIuTe;

2) KypcoBas paboTa 3al[MIIAETCS MOCIE HCIPABICHHS OTMEUCHHBIX B 3allHCKe
HEJIOCTATKOB;

3) NOACHUTEIbHAS 3aMICKa HPENOCTABIAETCA Ha IOBTOPHYIO MPOBEPKY JI0 TEX IO, [0Ka
He Oy1yT BBIIIOJIHEHBI BCE HCIIPABJICHHS.

4. 3aganue HA KypCcoOBYIO paboTty

BsiGpaTh 1 060CHOBATH MPUHLUIHAIBHYO AekTpuyeckyto cxemy ['TIIT B wactn PV-110
(35) u 10 (6) kB. Paccumnrarh, HCIIOB3Ysl METO/ KO3((HUIIMEHTa Cpoca, MOTPeOHYI0 MOIIHOCT
cunoBbiX Tpancdopmaropos Ha ['TIIT. Harpysku npeanpusTHs OTHOCATCS K norpedutensM I, 11
u Il kareropuii, npuuem Harpysku III kateropum cocrapisior 30% oOmed Harpysk.
VcTaHOBIIeHHAS MOLIHOCTS HArPY30K NpuBeeHa ke, [lorpebutenu snekrposnepruu L, 11 r 111
KaTeropuii cOCpesI0TOYEHbI PABHOMEPHO B II€XaX MPOMBINLICHHOTO NPEANPHATHS U MUTAIOTCS OT
15 Tpancd)opMaTOPHBIX MOJCTAHLMH, HAXONAIIMXCA HA PACCTOSHAN He Doree 800 M OT rIaBHOMH
[OHM3NTENbHOH moxacrtanuuu. Iluranue ITIIT ocymectBusiercs ot PVY-110 kB 311
camocToaTebHbIMA  JiHUsAMH. Ceasp TDIl ¢ cucremoit um I'POC mokayana Ha cXeme
(pucyHoK 1).

BBIYHCIHT TOKH KOPOTKOTO 3aMbIKaHHs, BBIOpaTh M NMPOBEPUTH HA NEHCTBHE TOKOB
KOPOTKOTrO 3amblkanus ocHoBHoe obopynosanue I'TIIT (kopoTko3aMbIKaTeNH, pasbeAMHUTEIH,
BBIKJIFOYATENH, TPaHC()OPMATOPB! TOKA M HANpSKEHMS, NMPOXOJHBIC M OINOPHBIC H30JATOPEL
cOOpHBIE IKUHBI U T.J1.).

YUMo 4acoB MCIIONB30BaHUS MakcuMyMa Harpy3ok — 4200 gac. MouHOCTS NMUTAKOLIEH
CHCTEMbI HEOTPAaHWYEHHO OOJIbIIas.

[IpenycMOTpeTh KOMIIEHCALMIO PEAKTHBHOH MOIIHOCTH M BBIOpaTh MECTAa YCTAHOBKH
KOMIIEHCHPYIOLIUX YCTPOICTB ¥ HX MOUIHOCTb.
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Pucynok 4.1 — Pacu€THas cxema



Tabmuna 4.1 — McxoaHble JaHHBIE paCYETHONW CXEMBI

Sr, Tpancdop- St, JIunusa
Bapuaur | I'eneparop MBA cosg pmaTspp MBA 110 kB 1, km
1 2 3 4 5 6 7 8
I'l 300 0,8 Tl 320 JI1 21
1 I2 300 0,8 T2 320 JI2 16
13 52 0,85 T3 63 JI3 20
I'4 52 0,85 T4 63 J14 11
I'l 260 0,8 T 320 JI1 22
) 12 260 0,8 12 320 J12 17
I3 55 0,85 T3 63 JI3 19
1'4 55 0,85 T4 63 Jl4 10
] 225 0,8 i 250 JI1 23
3 172 225 0,8 12 250 J12 18
13 57 0,85 13 63 JI3 21
I'4 57 0,85 T4 63 JI4 12
L1 200 0,8 T1 250 JI1 24
A 12 200 0,8 T2 250 JI2 19
I'3 60 0,85 T3 63 JI3 20
I'4 60 0,85 T4 63 JI4 11
I'l 150 0,8 Tl 160 JI1 25
5 2 150 0,8 T2 160 JI2 20
I'3 63 0,85 13 80 JI3 19
I'4 63 0,85 T4 80 J14 10
I'l 300 0,8 T1 320 JI1 21
6 2 300 0,8 T2 320 JI2 16
I3 67 0,85 T3 80 JI3 20
I'4 67 0,85 T4 80 J14 11
I'l 260 0,8 T1 320 JI1 22
5 2 260 0,8 T2 320 JI2 17
I3 70 0,85 T3 80 JI3 19
['4 70 0,85 T4 80 J14 10
I'l 225 0,8 [N 250 JI1 23
g 12 225 0,8 12 250 JI2 18
I3 73 0,85 T3 80 JI3 21
I'4 73 0,85 T4 80 Jl4 12
I'l 200 0,8 T1 250 JI1 24
9 12 200 0,8 T2 250 JI2 19
I3 75 0,85 13 80 JI3 20
I'4 75 0,85 T4 80 J14 11
I'l 150 0,8 T1 160 JI1 25
10 12 150 0,8 T2 160 J2 20
I3 77 0,85 T3 80 JI3 19
I'4 i 0,85 T4 80 JI4 10
I'l 150 0,8 T1 160 JI1 21
1 [2 150 0,8 T2 160 JI2 16
I3 52 0,85 T3 63 JI3 20
I'4 92 0,85 T4 63 J14 11




[Tponomnxenue Tabnuiel 4.1

1 2 3 4 5 6 7 8
I'l 300 0,8 T1 320 JI1 21
12 [2 300 0,8 T2 320 JI2 16
I3 55 0,85 T3 63 JI3 20
I'4 55 0,85 T4 63 JI4 11
I'l 260 0,8 Tl 320 JI1 22
13 I'2 260 0,8 T2 320 JI2 17
I3 37 0,85 T3 63 JI3 19
I'4 57 0,85 T4 63 JI4 10
I'l 225 0,8 1l 250 JI1 23
14 [2 225 0,8 T2 250 J12 18
I3 60 0,85 T3 63 JI3 21
I'4 60 0,85 T4 63 JI4 12
i 200 0,8 Tl 250 JI1 24
15 I2 200 0,8 T2 250 J12 19
I3 63 0,85 T3 80 JI3 20
I'4 63 0,85 T4 80 J14 11
I'l 150 0,8 T1 160 J 25
16 12 150 0,8 12 160 JI2 20
I'3 67 0,85 T3 80 JI3 19
I'4 67 0,85 T4 80 JI4 10
I'l 300 0,8 T1 320 JI1 21
17 12 300 0,8 T2 320 JI2 16
I3 70 0,85 T3 80 JI3 20
['4 70 0,85 T4 80 J14 11
I'l 260 0,8 T1 320 JI1 22
18 172 260 0,8 T2 320 JI2 1:Z
I'3 73 0,85 T3 80 JI3 19
I'4 73 0,85 T4 80 JI4 10
I'l 225 0,8 T1 250 JI1 23
19 12 225 0,8 T2 250 JI2 18
I'3 75 0,85 13 80 JI3 21
1'4 73 0,85 T4 80 Jl4 12
I'l 200 0,8 Tl 250 JI1 24
20 I2 200 0,8 T2 250 JI2 19
I3 77 0,85 13 80 JI3 20
I'4 77 0,85 T4 80 J14 11
I'l 200 0,8 Tl 250 JI1 25
21 2 200 0,8 12 250 JI2 20
I'3 52 0,85 T3 63 JI3 19
I'4 52 0,85 T4 63 Jl4 10
Eil 150 0,8 T 160 JI1 25
D I2 150 0,8 T2 160 J12 20
- I3 55 0,85 T3 63 JI3 19
I'4 55 0,85 T4 63 JI4 10
I'l 300 0,8 Tl 320 JI1 21
73 12 300 0,8 12 320 J12 16
I3 37 0,85 T3 63 JI3 20
I'4 57 0,85 T4 63 J14 11




ITponomxenue Tadbaumel 4.1

1 2 3 4 5 6 7 8
I'l 260 0,8 T1 320 JI1 21
24 12 260 0,8 T2 320 JI2 16
I3 60 0,85 T3 63 JI3 20
I'4 60 0,85 T4 63 J14 11
I'l 225 0,8 T1 250 JI1 22
25 12 225 0,8 T2 250 JI2 17
I3 63 0,85 T3 80 JI3 19
I'4 63 0,85 T4 80 Jl4 10
) 200 0,8 Tl 250 JI1 23
26 12 200 0,8 T2 250 JI2 18
I3 67 0,85 13 80 JI3 21
['4 67 0,85 T4 80 J14 12
I'l 150 0,8 Tl 160 JI1 24
27 2 150 0,8 T2 160 JI2 19
I3 70 0,85 T3 80 JI3 20
['4 70 0,85 T4 80 J14 11
I'l 300 0,8 Ti 320 JI1 25
78 12 300 0,8 T2 320 JI2 20
I3 73 0,85 T3 80 JI3 19
4 73 0,85 T4 80 JI4 10
I'l 260 0,8 Tl 320 JI1 22
29 [2 260 0,8 T2 320 JI2 17
- I3 75 0,85 T3 80 JI3 19
4 75 0,85 T4 80 J14 10
I 225 0,8 T1 250 JI1 21
30 [2 225 0,8 T2 250 JI2 16
I3 T 0,85 13 80 JI3 20
I'4 71 0,85 T4 80 J14 11
Tabnuna 4.2 — McxoaHsle JaHHBIE 110 HArpy3Ke
VYcTaHoBaeHHas MOINHOCTE P kBt
Harpyska '
BapuaHThb!
1-5 | 6-10 | 11-15 | 1620 | 21-25 | 26-30
[lexu ropsueit 006pabOTKH METaJLIOB 7900 | 8100 | 7800 | 8200 | 7700 | 8300
[lexu x07101H0# 06pabOTKH METAILIIOB 5800 | 6300 | 5700 6100 | 5900 [ 6200
I O RE G ST ERHH 10700 | 11200 | 10600 | 11300 | 10800 | 11100
HacoChI
[TpON3BO/ICTBEHHBIE MEXAHU3MBI C 2530 | 2490 | 2520 | 2470 2510 | 2480
IOBTOPHO-KPATKOBPEMEHHBIM PEKHMOM
Kpans! LiexoBbie 2590 | 2620 | 2570 2610 2580 | 2630
[IpuémMHUKN HENIPEPHIBHOTO TPAHCIIOPTA | »ey0 | 9570 | 2630 | 2580 | 2620 | 2590
00paboTKH 3eMJIH B JIMTEHHBIX IeXaxX
Hetuj CONPOTHUBJICHUS, HAarpeBaTe/IbHbIe 2680 | 2710 | 2690 | 2720 | 2670 | 2730
pHOOPEI
[Teun niaBHJIbHBIE 4130 | 4090 [ 4110 4080 4120 | 4070
CpapouHble MaLIHHbI 1020 | 980 1030 990 1010 970
OcselnieHue 350 320 370 330 360 310




5 IIpumep BbINOJHEHHS KYPCOBOii padoThI

3ananne Ha KypcoByio pabory Ha Temy: «[IpoeKTHpOBaHHE 3JIEKTPHYECKOH YacTH
MOJACTAHIUI».

Bri6paTh 1 060CHOBATH NPHHIMNHAIBHYIO d1eKkTprueckyio cxemy I'TIIT B wactu PY-110
(35) u 10 (6) kB. Paccunrath, HCIIOJIB3Ysl METO/| KOI((PUIMEHTA CIIPOCa, IOTPEOHYI0 MOIHOCTD
cuioBBIX Tpancdopmatopos Ha ['TII1. Harpysku mpeanpustas oTHocATes K norpeGurensm I, II
u III kareropmit, nmpuuem Harpysku III kareropmu cocrapisior 30% oOmeid HarpyskH.
VcTaHoBJIeHHAs MOITHOCTh HArpy3oK npusesieHa ke, [lorpedurenn anexrposnepruu I, 11 u III
KaTeropuii cOCPeI0TOYEHbI PABHOMEPHO B l€XaX MPOMBILIICHHOTO NMPEANPHATHS U IUTAIOTCS OT
15 TpaHchOpMATOPHBIX MOACTAHIMH, HAXOAAIHXCS Ha paccTosiHuy He Gosiee 800 M OT ri1aBHOM
nonHm3uTeNbHOM moactannud. Iluwramme ITIIT ocymectsasercs or PVY-110 xB TOIJ
camocTosTeNbHbIMU  JimHusMH. Cesizb TDOIl ¢ cucremoit u I'POC mokauaHa Ha cXxeme
(pucyHox 1).

BbIMHCIIHTG TOKH KOPOTKOTO 3aMBIKaHWs, BBIOpaTh M INPOBEPUTH HA JEHCTBHE TOKOB
KOPOTKOIro 3aMblkanus ocHOBHOe obopynoBanue I'TIIT (KOpoTKO3aMBIKATeNH, Pa3beIHMHUTEIH,
BBIK/IIOYATENIH, TpaHC(HOPMATOPbl TOKA M HANpPsHKEHHS, NMPOXOIHBIC M ONOPHBIC H30JIATOPEL,
cOOpHbIE IHHBI U T.JL.).

Unciio 9acoB MCIONB30BaHHs MakcuMyMa Harpy3ok — 4200 uac. MomHOCTh MUTAIOMIEH
CHCTCMbI HeorpaHH'-lCHl'lO ooJsbmIas.

IIpenycMOTpeTh KOMIEHCALMIO PEaKTHBHON MOIIHOCTH M BHIOpaTh MeCTa YCTAaHOBKH
KOMIIEHCHPYIOIIHX YCTPOMCTB U HX MOIIHOCTb.
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Pucynoxk 5.1 — Pacuérnas cxema
Tabauna 5.1 — Mcxoanple JaHHbIE paCUETHOM CXEMbI
. Sr, 5 Tpaucdop- St, Jlunaus
Bapuaut | I'eneparop MBA cosg MaTOD MBA 110 kB 1, kM
I'l 300 0,82 T1 320 JI1 20
2 300 0,82 T2 320 JI2 15
I3 63 0,87 T3 80 JI3 21
I'4 63 0,87 T4 80 J14 12




Tabmuua 5.2 — McxoHple JaHHBIE IO HATPY3Ke

VceraHoBIIEHHAA MOIIHOCTh

Harpyska P 5By
Llexu ropsiueit 00paboTKM METAJLIOB 8000
Ilexu xooaHo# 00paboTKH METAJIIOB 6000
BenTunstopsl, NpoOM3BOIACTBEHHBIC HACOCHI 11000
[Ipou3BOJCTBEHHBIE MEXAHU3MBI C [IOBTOPHO- 2500
KPAaTKOBPEMEHHBIM PEKHMOM
KpaHbl 11€X0BbIE 2600
l'[pne;m-mxﬂ HENPEepPHIBHOrO TPAHCIIOPTa 00PabOTKH 3EMJIH B 2600
JTUTEHHBIX LIeXax
[leun cOnpoOTHBIICHHS, HarpeBaTebHbIE IIPUOOPDI 2700
[Teuu rIaBUIBHBIE 4100
CapouHble MalllMHbI 1000
OcgeliieHne 340

5.1. Onpenesienne pacy€THbIX MOIHOCTEH HArPy30K

Onpe/ie/ieHHe PacUETHBIX MOIIHOCTEH HAarpy30K cleyeT NPOM3BOMMTE MO JHOOOMY u3
CYIIECTBYIOMIMX METOJAOB MX pacuyera. T.K. JTOT pasjen B HACTOALIEM Kypce SBISCTCA
BCIIOMOTATebHBIM M TNPEJHA3HAYEH TONBKO JUIs BbIOOpa MOIIMHOCTH IIOHM3MTENIbHBIX
TpaHc(OPMATOPOB, PACUETHYIO MOMIHOCTH MOXHO ONpPEICIUTE METOAOM ko3 duIMEHTa

crpoca, Kak bonee MPOCTBIM.

[lo 3ajaHHON yCTaHOBIEHHOH MommocTH F, u mo koddduuuentam cmpoca K, u

MOIIHOCTH COS@; (ONpeJeIEHHBIM 110 CHPABOYHBIM JAHHBIM) Ul BCEX XapaKTepHBIX IpPYIII

noTpeGuTeNeli ONpENeNAIOTCS pacyéTHBE aKTHBHBIE P, W peakThBHbIC (), MOIIHOCTH

Harpy3oK:
P RPaKyy

pi e

Q_m' = 'Ka' 18P,

v

3aTeM ONpeeNsIOTCs Pe3yIbTHPYIOIME aKTHBHAas P,, peaktnBHas (), M MOJHAs S,

pacuérHast MOIIIHOCTH Harpy3o0K:
n
PP = ZPpi ;
i=1
n
QP = zpr ’
i=1

S, =P’ +0, .

CaenéM pe3ysbTaThl pacyéra B Tabnuiy 5.3.
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Tabnuua 5.3 — Pe3ynpTarsl pacuéra Harpy3KH

Harpyska YcraHoBneHHas Koad. cnipoca 5
MOINHOCTh P kBt K,
1 2 3 4

Llexu ropsiueii 00paboTKH METalI0B 8000 0,6 1,23
[lexu xos10/1HOM 00pabOTKH METAIIJIOB 6000 0,6 1,75
BeHTUITOpBL, NPOH3BOACTBEHHBIE HACOCHI 11000 0,75 0,62
[Ipou3BOICTBEHHBIE MEXaHU3MBI C TTOBTOPHO- 2500 0.5 133
KPAaTKOBPEMEHHBIM PEKHMOM
Kpaus! iexossie 2600 0,5 1,73
[TpuéMHUKH HenpepBIBHOUFO TpaHcIopTa 2600 0.6 1,02
00pabOTKH 3€MJIM B JIMTEHHBIX LEXax
[leun conpoTHBIICHUS, HArPEBaTENILHBIE
pHGOpET 2700 0,85 0
[leun nnaBUILHBIC 4100 0,8 0,48
CBapoyYHbIe MAIIUHEI 1000 0,5 1,33
Ocgenienne 340 0,7 0,48

5.2. Bei0op paumoHaJbHOro HanpszkeHus. Komnencauusi peakTHBHOH MOLIHOCTH.
Bu10op uHe/Ia H MOIMHOCTH CHJIOBBIX TPaHcopMaTopoB

IIpoektupyemas I'TI[I mnwurtaercs mo aByM juHHAM. OnpenenuMm panroOHATBHOE
HanpsHKeHHe 10 sMIuprueckoit popmyne Cruia:

U, =434 +16-P,

pay
rjae / — AMMHHA TPAcchl B IBYXLENHOM HCIIOJIHEHUH, KM;
P — akTHBHAs MOIIHOCTb, NlepeaBaeMas 1o OJHOH uenu muauu, MBT.
[Tony4aem:

U,, =434 [l +16-P =4,34-\/20+16-27,07 =92,4 kB.

pay
[TpuHUMaeM HOMHHAIBHOE HanpspkeHne nuTaromel unun 110 kB.
OnpeaenuM MOIIHOCTh KOMIIEHCHPYIOIUX YCTPOHCTB.
DKOHOMHYECKH Iieecoobpa3Hblid Ko duiuent:
g o, =0,29 — ansa 110 xB.

MOIIHOCTH KOMITIEHCHPYIOIIMX YCTPOHCTB orpezensiercs 1o popmyJie:
mpel P

Ky max nnxtg 1}93,
rae Qyy — MOIIHOCTH KOMIIEHCHPYIOIUIHMX YCTPOUCTB Ha IBE CEKIIMH LIHH, Msgap;
Q... — MaKCHUMaJIbHasl peaKTHBHAsI MOIIHOCTb, MBap;

P — MakcuMasbHasi akTUBHAasi MOLIHOCTD, MBT.

C yueroM OGasaHca peakTHBHOI MOLIHOCTH oOIpejenseM TpeOyeMylo peaKTHBHYIO
MOIITHOCTH JUIS KaXKIOM cekiuu muH. Ecu nonyueHHoe 3HaYeHue He mpeBocxoauT 10 Msap, To
1ie71eco06pa3Ho yCTaHOBUTE OaTapen craTHyeckux konaencaropos (bCK). B npornBHOM ciyyae
yCTAHABIIMBAIOTCS CHHXPOHHBIE KOMIIEHCATOPBI.

OnpenensieM HECKOMIICHCHPOBAHHYIO PEAKTHBHYIO MOIIHOCTh, T.€. Ty MOIIHOCTb,
KOTOpas GyIeT MOCTyNaTh Yepe3 TpaHcHopMaTop OT IHEPrOCHCTEMBI.

Q - __ )daxm
week ~ =Zmax KY s
rae Q;f.‘_‘\’.“’" — (hakTHUECKast MOIHOCTH KOMITIEHCUPYIOIIUX yCTPOHCTB, MBap.

PaccunTaeM TpeGyeMyrO MOLIHOCT KOMIIEHCHPYIOIIHX YCTPOHCTB Ha OJ(HY CEKIHIO IIHH
JUIS TIOJICTAHIIMHU TI0 (hopMyJIaMm:
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Oty =0.5(25,66—27,07-0,29) =8.9 Msap

Moiuxocts, Tpebyemas Ha IIC, menee 10 Mpap. 3HAuMT K YCTaHOBKE IPHHHMAaeM
KoMiILIeKTHbIe KonaeHcaropHble yetaHoBKH (KKY) tuna YKJI(IT) nanpskenuem 10 xB.

Barapen KoHIEHCATOPOB KOMILJIEKTYIOTCS U3 OTJEIBHBIX KOHIEHCATOPOB, COEIMHEHHBIX
I0CJIeIOBATENIbHO U MapajienbHo. KoHaeHcaTophl BEITYCKAOTCs B 0JjHO(a3sHOM H Tpex(da3sHoM
HCIIOJIHEHUSX Ha HOMHHANBHOE HanpsbkeHue 0,22—10,5 kB. YBenndyenue pabouero HanpsxKeHHs
BK jocTHraercs yBeJIMYEHMEM 4YMCIA IOCIEI0BATEIbHO BKIIKOYCHHBIX KOHAEHcaTopoB. [l
yBeJIMYeHHs MOIIHOCTH BK NpHUMeHsI0T napauiebHOe X COEIHHEHHUE.

Bri0upaemM KOMIUIEKTHBIC KOH/ICHCATOPHbBIE YCTAHOBKH MapKH:

YKJI56-10,5-2700¥Y3- 3 .

Q" =3-2,700 =8,1 Maap;

0. =2566-2-2,7-3=9,46 Msap.

B COOTBETCTBMH C CYUIECTBYIOLIMMH HOpPMAaTHBAMH MOIIHOCTH TpaHC(opMaTopoB Ha
noHmwkaommx [IC pekoMenayercss BbIOUpaTh M3 YCIOBHS JOIYCTHMOH IIEPETPY3KH B
nocieaBapuiiHeIX pexxumax g0 70-80%, Ha Bpemst MakcuMmyma oOLIeH  CyTOYHOM
NPOI0JIKUTENBHOCTBIO He OoJiee 6 yacoB B TeueHue He Hojiee 5 CYyTOK.

KonmuyecTtBo  cHNOBBIX  TpaHC(hOpMATOpPOB, IUIAHHPYEMBIX K  YCTaHOBKE  Ha
npoektupyemoii IIC, B mepByio ouepeis ompefenseTcs KaTeropHiHOCTBIO MoTpebuTenei mo
HaJIEXKHOCTH oNeKTpocHaOkeHus. Ilpu Hamuuuu norpeOuTened MEpBOM KaTeropuu HX
KOJIMYECTBO JO/DKHO OBITh B COOTBETCTBMM C pekomeHgauusamu IIYD He MeHee IBYX,
COOTBETCTBEHHO MBI YCTaHaBIMBaeM jiBa Tpancgopmaropa Ha ['TIII.

MOIIHOCTb CUJIOBBIX TPaHC(HOPMATOPOB ONPEAEIAETCS MO BHIPAKEHHIO:

¢ JP+ 0

pacy
ny - Ky
rae P, — pacuérHas Harpyska, MBr;

O,... — HECKOMIICHCHPOBAHHas MOIIHOCTh, TEKyIlas OT HCTOYHHMKA MOIIHOCTH 4epe3
Tpanchopmarop, Msap;

n, — 49MCII0 TpaHCHOpMaTOPOB;

K, — onTuManbHbIi K03 (GHUIMEHT 3arpy3Ku TpaHC(popMaTopa.

Jlns motpeGuTeieii nepBoil U BTOPOi KaTeropuu kak npeodnanaromux K, =0,7.

HoMHHanBbHAs MOIIMHOCTL TpaHcdopMmaTopa BhIOMpaeTcs W3 CTAaHZAPTHOrO psaa
BBINYCKAaEMBIX TPaHC(OPMATOPOB, MPH 3TOM HOMHHAIBHAS MOLIHOCTH JIO/KHA OBITh OoJblie
pPacUETHOM.

[Tocne BeIOOpa TpaHchOpMATOpPa OCYIIECTBIAETCS MPOBEPKA MPAaBHIBHOCTH BHIOOpA T10
K03((PHUIHEHTY 3arpy3Ky B HOPMaJIbHOM H I10C/I€aBaPHHHOM peXKHUMax.

2 2
K-Mr:p_nr ez P!'—' +Q-'"-‘ﬂ‘ "
3 = ]
”T ' S?':m_u
2 2
fpie Pﬂ + Qm'ﬂ'
3 e 14
(”T = 1) : S?‘:m.u

Ecnu xosdduuueHt 3arpy3ku TpaHcdopMaTopa Iocje NPOBEPKH OKazalics Ha MHOTO
HI)KE ONTHMAJIBHOIO, TO Ileliecoo0pasHo BhIOpaTh TpaHC(OPMATOP MEHBIIEH MOIIHOCTH, a B
HocJieaBapHifHOM peXUMe OTKJIIOYHTE TPEThIO KATErOPHIO.
[TpuBeném mpumep pacyéra:
PacuérHas MOIIHOCTH CHJIOBOTO TpaHcopMaTopa:
_27,07% +9,46°

o = =20,5MBA.
? 2.0,7
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Brmkaitias HOMMHAIBHAs MOIIHOCTh MO KaTaloXHbIM AaHHbIM 25 MBA. Ilposepsiem

TpaHc()OPMATOPHI IO 3arpy’KeHHOCTH, ompejenss Ko3Q(QHIMEHT 3arpy3kd B HOPMalbHOM
pexxume. OH oipkeH ObiTh B pezenax: 0,5-0,75.

Bri6upaem tpanchopmarop TPJIH-25000/110: S,,,, =25 MBA.

27,07 +9,46°
2-25
Takke HeoOXomMMa TnpoBepka BBHIOPAHHBIX — TpaHC()OPMATOPOB B YCIOBHAX

nocieasapuiinoii pabGorel. OHa XapaKTepu3yeTCsi BBIBOJIOM W3 CTpOs OJAHOrO M3

Tpanc()OpMaToOpoOB, T.€. IpUHUMaeM, 4to N =1. KoadpuuneHt 3arpy3ku B 3TOM ClIyyae J10JDKEH

K =0,57

HAaXOJMThCA B Tpenenax oT 1 mo 1,4, ucxois U3 BO3MOXKHOCTH paboThl TpaHchopMmaropa co
140% 3arpysku.

27,07 +9,46* _
(2-1)-25
TpancgopmaTopsl 3arpyKeHbl ONTUMAJIBHO.

Ry L13.

5.3. BopiGop ceueHuii BO3AYMHBIX JHHHH METOAOM 3KOHOMHYECKHX TOKOBBIX
HHTEPBAJIOB

MakcuMaTbHbIH TOK B BO3/IYIIHBIX JIHHHSAX PACCUHTHIBAETCS 110 (popMyJie:

2 2
I _N F max + Heek
max ]
\/g ' Unm.u : ”u

rae [ . — MakCHMaJIbHBIH TOK, KA;

max
P._.0Q.. — TOTOKH aKTHBHON MaKCHMAIbHOH M HECKOMIICHCHPOBaHHOH PEaKTUBHOM

MOIHOCTH TIepe/IaBaeMOH 0 JIMHHUY B 3UMHMI neproa, MBT, MBap.
n, — KOJIMYECTBO LENEH;

U

Hos

PacyeTHBI TOK Ha ydacTKaX JHHHMH, B 3aBUCHMOCTH OT KOTOPBIX, IO 3KOHOMHYIECKHM
TOKOBBIM MHTEpBaJiaM BeiGepeM cedeHue nposonos JIDII:

Ip =Inm’. '(.Z‘. 'al"

— HOMHHAJIbHOE Hampskenue, KB.

rae [ > = pacuéTHBIN TOK, A;

.. —MaKCHMaJbHbIH TOK, A;

ma

o, — k0d(hUILMEHT, YIHTHIBAIOIMH H3MEHEHHE HArPY3KH MO rojiaM SKCIUIyaTaluu; Ui
ceteit 110-220 kB B KypcoBOM TpoeKTe 3TOT Kod(pdHIHMEHT mpuHEMaercs paHEM 1,05.
BeemeHne 5Toro Kod(p@duiuenta y4yuThiBaeT (pakTop pasHOBPEMEHHOCTH 3aTpaT B TEXHHKO-
IKOHOMHYECKHX pacyerax.

¢, — K03 (DUIMENT, YUHTHIBAIOLIHMIT YHCIIO YACOB MCTIOIB30BAHMS MAKCHMAIIbHOH HArpy3KH
TUHHiL 1 ee 3Hadenue B Makcumyme DOC (onpenensiercst kodadpumuentom Ky). 3nauenue sroro
koo duuMeHTa NPUHAMAETCs PaBHBIM OTHOLICHMIO HArpy3KH JIMHMH B 4Yac MakCHMyMa

HArpy3KH SHEProCHCTEMbl K COOCTBEHHOMY MAaKCHMyMy HAarpysku jmHmid. Ky npuHuMaercs
paBHbBIM 1.

Ipumem «, pasueiv 0,92. ITo dopmysie HaxoxuM TOKH [, U 1O tabnuiaM BeIOMpaeM

IJKOHOMHUECKH llejiecooOpa3Hble CeYeHHs IPOBOJOB B 3aBHCHMOCTH OT THNA OIOp,
KJIMMATHYECKOH 30HbI, HOMHHATLHOTO HANPSKEHHS THHUH H KOJIMYECTBA LETeH.
PacyeTHBIi TOK Ul BEIGOpa MUTAIOMUX THHAK oT TOLL:
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27,077 +9,46> _
J3:110-2
I =1,050,92-75=725A.

pacy

[Tpuanmaem nposoa AC—120.

[TosyueHHBIE CeYEeHHsI HEOOXOUMO MPOBEPHUTH MO JIUTEIBHO JOMYCTHMOMY TOKY. Jlist
3TOT0 pacCUUThIBAECTCS [MOCICABAPHIHBIH PEKUM.

JIuTeNbHO IOMYCTUMBIN TOK ONpEENseTCS B 3aBUCMMOCTH OT BBIOPAHHOIO CEUECHUS I10
copaBouHUKY. JlaHHBIH TOK yKasaH IpH TemIeparype 20° C u omHOM TNpPOBOJHMKE LI
pa3IHYHBIX yca0BUH npoknanky. [ToaTomy I0mycTHMBIA TOK:

L. = K,

don adr.don

75 A;

rae [

don

— JIONYCTHMBIH TOK, A;

— JUITEJIBHO JIOTMYCTHMBIH TOK, A;

dr.don

K, — koa)(hHIHeHT, yUUTHIBAIOIIHIT H3MEHEHHE TOKA B 3aBUCHMOCTH OT TeMIEPaTyphl;

BriGpaHHoe CeyeHHe YJOBJIETBOPSET YCJIOBHIO IOCIEABAPUIHOIO pPEXUMa, €CIH TOK
MeHblIe Wid paBeH [, =375 A.

on

L. 80

nila don ?

_4J27,07% +9,46°

A
nia \/51101

Yc¢noBue BhINOIHACTCA, YCHJICHHA JIMHUH HE TpeﬁyeTcg

=151 A.

5.4. Bb100p NpHHUMIHAJIBLHOI CXeMBbI M0/ICTAHIHA

BrIGOp Ii1aBHO# CXEMBI ABJISCTCS ONPENEISIONIM MIPH MPOEKTHPOBAHUH JIIEKTPHYECKOH
YaCTH MOACTAHLIMH, TaK KaK OH ONpeJIeNsAeT COCTAaB JIEMEHTOB H CBA3EH MEXITY HUMH.

['naBHas cxeMa 3JIEKTPUYECKHUX COEJAMHEHMH IOJICTAHIMI 3aBUCHT OT CIIEAYIOIHX
(haKTOpOB: THIA TOACTAHIINH, YKC/IA ¥ MOIIHOCTH YCTAHOBICHHBIX CHJIOBBIX TPaHC(HOPMATOPOB,
KATeropHiHOCTH TOTpeduTesNell dIeKTPHYECKOM YHEPTHH 1O HAJEKHOCTU 3JIEKTPOCHAOKEHHS,
YpPOBHEli HANPSHKEHHs, KOJIMYECTBA MUTAIONIMX JHHUH M OTXOAAUIMX MPUCOCAUHEHUH, BENUYHMH
TOKOB KOPOTKOTO 3aMbIKaHHsl, 3KOHOMHYHOCTH, THOKOCTH M yJ00CTBa B OKCIUTyaTalldH,
Oe3onacHOCTH 00CYIKUBAHUA

EciM K TOACTAHLMM NOAXOAAT ABE JHMHUHM HampspkeHueMm a0 110 kB BKIOUMTENBHO,
NPUMEHSETCS CXeMa «MOCTHKY, JUIs IPOMBILIICHHBIX MOJACTAHIMA — C BBIKIIIOYATENIAMHU B LCTIAX
tpancpopmaropoB. Ha nampsokenne 220 xB u Bbime, ¢ MOUIHOCTBIO MOIKITIOYAEMbIX
TpanchopmaTopoB 63 MBA H Bblle IPUMEHSIETCS CXeMa «YETBIPEXYTOIbHUK»; 10 40 MBA —
«MOCTHK.

Ha BBICOKOH CTOPOHE MOJCTAHLIMH YCTAHOBJIEHO MBa OJIOKA C BBIKIIOYATCIAMH H
HEaBTOMATHUECKOMN MEePEeMbIMKON CO CTOPOHBI JIMHHM.

Ha cTopoHe HH3KOTO HaNpsKEHHs YCTAHOBJICHA OJJHA CeKLIHOHMPOBAHHASA CHCTEMA IIH.

5.5. Onpeaesienne TOKOB KOPOTKOro 3aMbIKaAHUS

B kauecTBe GA3MCHBIX BEJMYMH MPUHAMAEM MOIIHOCTh M Hanpsbkenue. Torna sHaueHHs
OCTABIIHXCS 3aBHCHMBIX BEJMYMH JIETKO MOXKHO HaiiTH. 3a 6a3MCHYIO MOIIHOCTH NPHHUMAEM
MolHocTh paBhyio 100 MBA, t.e. S;=100 MBA. 3a 06asucHoe HanpsKeHHE BO3BMEM
HATIPSDKEHHE CTYTIEHH, I7le IPOU30LIII0 KOpoTKoe 3aMbikanue Uy =115 xB.

Ba3uCHBII TOK NepBOi CTYNEHH:

S 100
[, =—t—-= = 0,502 KA.
A3 3105
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E3 E4

Xg3 Xg4
X15 XT14 X1 Xg E1
Ee Xn1 Xc X8 Xn3
@_': CIHHHH xo xe2 E2
k1
Xxn2 Xn4
X715 X16

Pucynok 5.2 — CxeMa 3aMelIeHHS

VIMeIomyIocs CXeMy 3aMelleHus (PUCYHOK 5.2) HeoOXOIMMO NpHBECTH K PacyeTHOH
cxeMe, Kotopas OyJIeT npecTaBjeHa.

OrmpezensieM TapaMeTPhl CXEMbI 3aMEIICHHUS.

TOII:

E =E, =\[(X3-cosgo”3)2 +(1+ X, -singe)"])2 =11 o.e.

ConpoTHBIIEHHE T'€HEPaTOPOB:
S: 100
ng = Xﬂ4 = X“;- T = 0,]2ﬁ =0.15 o.e.
Conpotusienune Tp-poB T3 uT4:
U, 10.
X, = Xy, = S; 105 100

100 S 100 200

Mo m

=0.053 o.e.

FP2E;

Jlns renepatopos MoiHocthio Gonee 100 MBA DJIC reneparopa M CONPOTHBIICHAE
YIPOLIEHHO MTPHHUMAEM

El=E,=1.130¢.; x,-=0.2.

ConpoTHBIIEHHE F€HEPATOPOB:

B = e, e 11066 0
Ly 300

zl
HOM.2

Conporusienue Tp-poB T1 uT2:
u S, 10 100
X,=X - = =

/]

77700 S 100 320

noaem

0.03 o.e

CucremMa:
COMpOTHBIIEHHE CHCTEMBI PABHSETCS HYIIIO, T.K. MOIHOCTh CHCTEMbI HEOrpAHHCHHA.

DJIC cucremsr: £, =1.

JInauu:

CornpoTHBIIEHHS JTMHHIA:

X, =x,"] -—Sﬁ—2=o,4-20- 1002 =0,06 o.e.
T (Ug) (115)

DO 56 5 =0.4-15-—1(£5=0.045 0.€.
(Un) (115)
X,=x,-—25=0,4-21- 100, =0.064 o.e.

T T (U,) (115)'

15



-Id—i,=0.4—12— 100, =0.036 o.e.

(Un) (115)

)(.r‘l = x_\rJ

I'TIIT:

Comnpotusinenue tp-poB TS5 uT6:

” Uy, S; _105100 0 0o

=X, =
" " 1 00 Sh‘r’l_\t.ﬂl 1 00 25

[IpuBeneM cxeMy K BHAY NPHBEAEHHOM Ha PUCYHKE 5.3 C MOMOILIBIO MOC/IEA0BATEIBHO
napauie/IbHbIX peoOpa3oBaHHii:

E2
Xeym2
Ec:; Xcym3 Xcym1 E1
k1
Xn2 xXn4
X715 X16

Pucynoxk 5.3 — [IpuBe€nnas cxema 3aMeLIEHHA

X A
X\.]=—"*'Jri’(ﬁufg_M L +0,064=0,112 o.e.
a2 2 - 2 2
X 2
X = 33+X”=0,15+0,053=0,10e
¥ o2 2 2 2

Xyy=X,=0,06 o.e.

B MakcHMaabHOM pEXHUME JIMHUM OyayT paboTtats B mapajuienb. Jlanee mpeobpasyem
CXEMY € IMOMOIIBIO K03 (PHUIIHEHTOB MoTOKapacrnpe/ie/IeHUs.

CymMMapHO€E CONPOTHUBIIEHHE!

1 _ 1
1 1 I 1 1
+ + +—t

Xy Xy Xy, 0,112 0,1 0,06
PesynpTHpyIONIHE CONPOTHBIICHHE:

X, =X +X,=0,028+0,02=0,048 0.,

= 0.028 0.¢.

b

pes
‘}(.:r’ : X'.r-i a
rae X, = ———" — 5KBHBAJICHTHOE CONPOTHBJICHHE JINHUH.
. XTZ + X.r-l
KoadduunenTs noTOKOpacnpeaeneHus:
. X X ,028
C, =i=_0,028 =0,25;C, =—= =—0’028 =0,28;C, =—= =———0 ¢ =0,47
X 0,112 X,y 01 X,;s 0,06
Pe3ynbTHpPYIOIIHE COMPOTHBICHHS
X 0 048 X,., 0,048 X, 0,048
X =—2£2_->2""-019;X ,=—2=""-=0,17;X,,,=—2=—+=0,1.
LT 0,25 P2C, 0,28 PELC, 0,46

[Tonyuuiu cxeMy, H300paKeHHYIO Ha PUCYHKE 5.4.

16



PucyHok 5.4 — Pe3yibTupyromas cxemMa 3aMeIeHHs

OHpCHeJIIdM NEPHOTHYECKYIO COCTABIIAIOIIYIO TOKA TpéX(lJaSHOFO KOPOTKOI'O 3aMbIKaHHA
B Ha4YaJIbHBIH MOMEHT BPEMEHH OT KaXK/[0I'0 HCTOYHHKA:

I'POC:
E 1,13
]uul.x] = ! 'Im = 5 0, 502 = 2,95 KA.
D, 0,19
TOII:
Im;"’xl = EZ 'Im o 1,1 0,502:3,25 KA.
B X;mz 0,17
Cucrema:
E. 1
!nnlxl =— 1,;| = _0,502 = 5, 02 KA.
X 0,1

pe3d

+ 7

no2.xl

Cymmapubiit ToK: 1,5 =1,

nol.xl

+1 =2,95+3,25+5,02=11,22 KA.

Anepuoauueckas —cocTapisiomas Toka TpEX(pa3HOro KOPOTKOro 3aMbIKaHWSA B
HavyaJIbHbIH MOMEHT BPEMEHH:

ian:ﬂ‘l = \/5‘ I:mE.xl = .\/5. l 1’ 22 = 15’8? K‘A'

Anepﬂonuqecxaﬁ COCTaBJIAIOIIAs TOKA TpéXCbaBHOT 0 KOPOTKOro 3aMbIKaHHA B 3aJaHHBIA
MOMECHT BPEMCHHM!

no3.xl

=t -0.07

lysir =iy € =15,87-¢%% =3,9 KA,

rie ¢ — BpeMs oTkmoueHus K3;
T, — mOCTOsIHHAs. BPEMEHH 3aTyXaHMs alepHOIHUYECKON COCTaBIsoLIeH (onpenenéHnas mno

CIIpaBOYHBIM OaHH bIM).

Y napHbIit TOK KOPOTKOTO 3aMbIKaHHUA:

fosi = laoxi K,y =15,87:1,8=28,57 KA.

OnpenenuM Tok Tpéxgasnoro K3 B touke K2 (3a tpamcdopmaropom). [lias srtoro
HeOOXOJMMO HAWTH pe3yJIbTHPYIOUIUE CONPOTHUBIICHHS OT KaXJOro HCTOYHHKA C IOMOIIBIO

K03(PUIIMEHTOB TOTOKAPACTIPEAENEHHS, KaK OBLIO MOKa3aHO BBILIE.
[Monyunnu cxemy, H300paxeHHYIO Ha PUCYHKE 5.5.
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Pucynox 5.5 — Mtorosast cxema 3aMellieHUs

Opr:,[LCHHM NEPHOIHYECKYIO COCTABJIAIOIIYIO TOKa TpéX(l]iBHOl" 0 KOPOTKOrO 3aMbIKaHUA
B Ha4YaJbHBII MOMEHT BPEMCHH OT KayKI0I'0 HCTOYHHKA:

I'PDC:
f::nlp:.'!: E1 '[(') =1,13'5,5=6,03 KA.
' Xpu,,- - 1,03
TIIl:
E, ,
]maz_xz = = '1;;'1 =L'5,5=6,58 KA.
chz:' - 0,92
Cucrema:
E
L=t I 58 k.
R X r © 055

+/

2 =6,0346,5+10=22,53 KA.,

AnepuoJMYecKass COCTABISIONIAas TOKa TPEX(PasHOro KOPOTKOTO 3aMbIKaHHS B
HayaJIbHBIA MOMEHT BpPEMCHH:

Losia = V215 0 = V222,53 =31,86 KA.

Anepnonnqecxaﬂ cocTaBidiolias ToxKa TpéXCbEBHOl"O KOPOTKOIro 3aMbIKaHHA B 33ﬂaHHbIﬁ
MOMCHT BPEMCHH !

Cymmapubiit ToK: 1,5, =1

nol.x

sbd,

no2.x2

il -0.07

bsig=Losis " =31,86-¢%%% =6,72 KA.
Y IapHBIi TOK KOPOTKOTO 3aMBIKAHMS:
foske = bogia Ko =31,86-1,5=47,8 xA.

wWEk2
5.6. Bb100p 3/IEKTPHYECKHX aNIapaToB

5.6.1 O6mmue cBeeHus

B npomecce KypcoBoro mpoeKTHPOBAHHS IEKTPUYECKOH YaCTH CTAHLMI MPOH3BOJAHTCA
BBIOOp CIEAYIOINX TOKOBEAYIIMX YaCTEeH U aIapaTos:

— BBICOKOBOJIBTHBIX ~BBIKIIOUATENICH, pazbeIHHATENCH W JPYroil KOMMYTallMOHHOH
anmaparypbl (BBIKJIIOYATENEH HArpy3KH, KOPOTKO3aMbIKaTeeH, OTAeIUTENeH U T.I.) Ul BCeX
OCHOBHBIX LIETIEH;

— U3MEPHUTEIBHBIX TPaHC(HOPMATOPOB TOKA M HATIPSIKEHHUSL;

— cOOpHBIX LIMH Ha BCEX HAIPSIKEHHAX;,

— TOKOBEAYIMX 4yacTeil (IIMH), CBS3BIBAIOMIMX  OCHOBHOE  00OpyHOBaHWE ¢
pacrpe/ie/IMTe/IbHBIMHA YCTPOHCTBAMH M OCHOBHBIMH arapaTamH;

— KOHTPOJIBHBIX Kabeei;

— YCTPOMCTB JIJIs1 3aIIUTHI OT MEPEHAIPSIKCHHH.

BLiOpaHHbIE TOKOBEAYIME YaCTH M 3JIEKTPHYECKHE amnmaparhl JOJDKHBI OOecrevnBarh
HaE&KHYIO paboTy 3JIEKTPOYCTAHOBOK HE TOJBKO B HOPMAIBHOM PEKHME, HO H B aBapHHHOM.
I[Ipy BEIGOpE CTEAyeT YUMTHIBATH KOHKDETHBIE YCJIOBHS, a HMMEHHO: reorpapuyeckoe
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PACIIOJIOKEHHE IEKTPOCTAHIIMH, T.€. KIMMATHYECKHE YCIOBHS, POJl YCTAHOBKH (HapyXKHBIH HIIH
BHyTpeHHuit). B PY 35 kB u Bbliue 1eiecoo0pa3Ho ycTaHaBIHBaTh OJJHOTHIIHOE 000Dy IOBaHHE,
XOTsl OT/JEJIBHBIE aNnaparbl MOTYT OTIMYATHCS CBOUMH NapaMeTpaMHu.

5.6.2 Beibop BhIK/IIOUYATEICH

BpIK/TIOYATENH BBICOKOIO HANPSKEHUsS NPH OJHHX M TeX )K€ Iapamerpax MOryT OBITh
BBIOpaHbl MacjieHbIe, 3JIera3oBble, BAaKyyMHBIE, 2JIEKTPOMAarHUTHBIC U T. /.

Ha cropone 110 kB BbiOepeM 3nerazoBble BbIKIIOuUaTend, a Ha cropoHe 10 kB
BaKyyMHBIE.

Bri6op BEIKIIOUaTENIeH NPOU3BOIAT 110 CIEAYIOLIHM MapaMeTpaM:

— 10 HAIIPSDKEHHIO YCTAHOBKH:

U)'CT < Ulsioiss
— I10 JUIMTECJIbHOMY TOKY:
I“Up.\l S IKOM
Tvax < IThows
— 10 OTKIHOI{aEOH.leﬁ CHOCOGHOCTH:
Lo < Torkn nows

Ha cropone 110 kB BsiGupaem sJierazossie Beikitouaren tina BI'T3-11011-40/1000 ¥1.
[IpoBeneM npoBepKy AaHHOTO BBIKJIFOUATEIS.
1. 1o TepMuyeckolf yCTOHYHBOCTH BBIK/IIOYATEIA:

Bx=1? -(t, +T,)=11,22%-(0,055+0,05) =13,22 xA’c,

rae t,,, — cOOCTBEeHHOE BpeMs OTKIIOYEHHs BRIKIIOYaTes, npuaumaemM 7, =0.055 c;
_ g2 _ 2 _ A2
BKrmu - ‘(mc;:.u "rmcp.u =40"-3=4800 kA"c >
rae 1, — TOK TEPMUYECKOH CTOHKOCTH (CTIpaBOYHAs BETHYHHA);

tepe — BPEMS IpOTeKaHUs K3 (cipaBovHas BeTHUHHA).

2. Jlns n0poBepKH BO3MOXKHOCTH OTKJIFOUEHMS BBIKJIIOYATENIEM —AlCPHOANYECCKOM
coctaBistomeil Toka K3 HeoOX0aMMO ONpenenuTh HOMHHAJIBHOE JIOIYCKAaeMOe 3HA4YCHHC
anepuoIMYECKOM COCTABISIONIEH B OTKIIOYaEMOM TOKE /U1l BpEMEHH t:

ia.uml :JE ¥ ﬂH ' 1('m<.|1 HOM = \/E ’ 0’4 ’ 40 = 22"63’ KA’

rjae ﬁ“ — HOMHHAJILHOC 3HAYECHHE OTHOCHTEILHOI'O COJICPIKAHHA anepno.uuqecxoifi
COCTaBJIAIONICH B OTKJIIOYaEMOM TOKE, Ul JaHHOTO BhIKIouaTens [,=40%;
I — HOMHHAJIBHBIM TOK OTKJIIOYEHHS.

OTKJl HOM
3. [IpoBepHM IO OTKIIFOYAOIIEH CIIOCOOHOCTH
a) Ha OTKJIIOYEHHE MEPHOMYECKON coCTaBIIsIoel pacy€THOro Toka K3:

LSk

no omeanom ?

6) Ha OTKJIIOYEHHE MOJIHOTO pacuéTHoro Toxa K3:

A2kt Dol 1+

NOMOMK 100
\/5-11,22+3,95J§-40-[1+%};

19,76 < 79,2 KA.
4. Ilo nmHAMUYECKON CTOMKOCTH:
T Sl
VapHblii Tok GepéTcs Ha OCHOBAaHHMH PAacyeToB KOPOTKOro 3ambikaHus juis Touku Kl.
VeioBust BHIGOpPA CBOAATCA K TOMY, YTO 3HAYECHHs MapaMeTPOB BBIKIIOYATENs JOJKHBI OBITh
00J1Ib11Ie 3HAYEHHIT, TOJYUYEHHBIX IPH pacyeTe.
CormocTtaBiieHue MpUBEICHO B Tabnulle 4.
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Ta6muna 5.4 — Beibop u nposepka Beikmovaresist Ha 110 kB

Pacuernsle nannpie | CnipaBoyHble JaHHble | YcioBHA BbiOopa H | JIONOJHHTENBEHO
MPOBEPKH

Bribop

U\-’CT:1 10 kB UIIDM=1 10 kB U\'CT< HOM 110=110 xB

Inmax p=195.76 A Lion=1000 A Irnax p<Isiom 195,76<1000 A

ITpoBepka

I, =11,22 KA Liomorka=40 KA I11.4< Tiomorkn 11,22<40 kA

1.=19,76 kA Tnom.orx—=19,2 KA [ | — 19,76<79,2 kA

1,,~=28.57 KA inp.cka=102 KA 1yi<lnp ks 28,57<102 kA

B,=13,22 KA"¢” B1=4800 KAc” By<By 13,2<4800 kA-c”

ITo maHHBIM CpaBHECHHA BblﬁpaHHaﬂ MapKa BBIKJIIOYATENd IMOAXOOHT.

5.6.3 Bo16op KOMIIEKTHBIX pacnpeleJHTeIbHbIX YCTPOHCTB

KommnektHoe pacnpeaenutenbioe ycrpoiictBo (KPY)— 3ro  pacnpezenutenbHOe
YCTPOMCTBO, COCTOsIlIiee W3 3aKpPBITIX WIKapoB CO BCTPOCHHBIMM B HHX anlapaTami,
M3MEPUTE/IbHBIMU H 3alIUTHBIMH IIPHOOPAMH M BCIIOMOTaTEIbHBIMU YCTPOHCTBAMH.

B Hamem KypcoBOM IpoeKTe panroHaisHo npuHate KPY cepun K-63.

OOmuue cBeaeHHS:

KOMIUIEKTHBIE paclipe/IeuTe/IbHbIe ycTpoiicTBa HanpsbkeHneM 6-10 xB cepun K-63
npe/Ha3sHaueHbl U [pHeMa M paclpesielleHHs JJICKTPUYECKOH OJHEPruu IEpeMEHHOrOo
Tpexda3HOro Toka NpOMBIIICHHOMH YactoThl 50 1 60 't Hanpskenuem 6 u 10 kB. KPY cepuu
K-63 npuMEHSIOTCA B KayecTBe pacrpeieiuTeNbHpix yctpoicrs 6-10 kB, B Tom wmcne
pacrpeie/INTebHBIX YCTPOUCTB TpaHCGOPMATOPHBIX MOJACTAHIMH, BKIIOYas KOMIUICKTHBIC
TpaHcopmaTopHbie ToacTanmuu (Gnounsie) 220/110/35/6-10 kB, 110/6-10 kB, 110/35/6-10
KB, Ul 2/IEKTPUYECKUX CTAHIMI M CHCTEM JJIEKTPU(PUKALKH JKETEe3HOIO0POKHOIO TPAHCIIOPTA.
KPY cepun K-63 MOTYT MOCTaBASTLCS JUTSl PACIIMPEHHUS yKe IeHCTBYIOUMX PacTpelyCTpOiCTB
JPYTHX TPOHM3BOAMTENEH, COCAMHATHCS OHH MOTYT yepe3 NepexojHble WIKa(pl, BXOAAIIME B
coctaB KPY. KPY cepuu K-63 coorserctyior TpeboBanusam 'OCT 14693-90 u cranmapry
MDK-238.

CocraB KPY omnpenensercs KOHKpPETHBIM 3aka3oM. B obmem ciydae KPY nocrasisiercs
OT/IEIBHBIMH SUEHKaMH C DIEMEHTAMM CTBIKOBKHM siueek B pacripeycrpoiictso. ITo TpeboBaHHIO
3aka3zunka, KPY mocTaBiasioTcs TPAaHCIOPTHBIMM OJIOKaMH, KayK/blid H3 KOTOPBIX COCTOMT H3
TpeX SYeeK CO CMOHTHPOBAHHBIMH COEJMHEHMSMH IJIABHBIX M BCTIOMOTaTebHBIX Lereii. B
coctaB KPY MoryT BXOJHTb:

— INMHHBIE MOCTBI MEXJLy ABYMS PsilaMH SYEeK;

— [IMHHBIE BBOJIBI,

— kabepHbIE OJ0KH /I BBOJ1a CHIIOBBIX Kaberneii;

_ xabenbHBIe TOTKH JUIs moaBoaku K psay KPY KoHTponeHBIX Kabenei;

— OIOKM maHeseidl Ui pasMelleHHsi OOIIeNnoACTAaHIMOHHON anmaparypbl ¥ BBOJA
KOHTPOJIbHBIX Kabeeid;

— nepexonubie mwKadel s creikoBku ¢ KPY npyrux cepuii Ilo sxenanuio 3akasuuka,
mkapsr  KPY, mHapsgy ¢ ycTpoiicTBaMu  peledHOM  3alllUThl M aBTOMATHKH  Ha
NIEKTPOMEXAHHUECKHX Pelle, MOTYT KOMIIIEKTOBAThCS MUKPOIIPOLECCOPHBIMH YCTPOHCTBAMH:

Ha uuskoil cropoue BeiOpano KPY BuyTpenueii ycranosku 10 kB mapku K-63 co
BCTPOEHHBIMH BBIKITIOUaTensiMi Mapku BB/Tel-10.
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Tabmuna 5.5 — OcHoBHbIe napameTpsl wkada KPY cepun K-63

TexHuueckue JaHHBIE

HaumenoBanue napamerpa.

3HaquHenapameTpa,chonHeHHe

1. HomuHaneHOe HanpspkeHue (JIMHeHHOE),
kB:npu gactorte 50 't

6,0; 10

2. HaubGonsiee pab. HanpsikeHUe
(nuneiiHoe), kB

7.2;12

3. HomuHaIbHBIH TOK I'JIaBHBIX LIENEH SUYeeK
KPY, A:nna ucnonuenuit ¥3

630; 1000; 1600

4. HoMuHanbHbIH TOK COOPHBIX IIHH, A

1000; 1600; 2000; 3150

5. HoMuHaIBHEIA TOK OTKIIIOUYEHHSI
BBIKJIIOYaTess, BctpoeHHoro B KPVY, kA:

12,5; 16; 20; 25; 31,5

6. Tok TepMHYECKOM CTOHKOCTH MpPH

20; 31,5
BpPEMEHH NMpoTeKaHus 3 ¢, KA
7. HoMUHAJIbHBIH TOK
JJIEKTPOAMHAMHYECKOM cToHKOoCTH rinaBHblX | 51,81

neneit mxagos KPY, kA

8 Buj IMHEHHBIX BBICOKOBOJIBTHBIX
[IOJICOeTHHEHHH

KabenbHble, IIHHHBIC

9 YcnoBus o0cnyKuBaHUSs

C IByXCTOPOHHHM OOCIIyKHBAHHEM

10 Hasnimume aBepeil B OTCEKE BBIIABHIKHOTO
HJIEMEHTA AYCHKH

Sueiiku 6e3 aBepei

11 Bun ocHoBHEIX ssueek KPVY B
3aBUCHMOCTH OT BCTPaHBaeMoro
31eKTpoo0OpY IOBAHUSA

— BBIKJIFOYATEIAMH BBICOKOTO HAIpPSIKEHUS;
— € pa3beUHSAIONMMHU KOHTaKTaMH,

— ¢ TpaHC(OpMATOpaMH HaNpsSKEHHS;

— ¢ CHJIOBBIMH TpaHcdopMaTopamu;

— KOMOHHHPOBAHHBIE,

— ¢ paspsanukamu unu OITH;

— CO CTaTHYECKHUMH KOHIEHCATOpaMHU

12 Bun ynpasienus

MecTHOE, TUCTAaHIHOHHOE

["abapuTtHble pa3zMepsl BBICOKOBOIBTHEIX
sdeek 0e3 MMHONPOBO/Ia, BBICOTA /
riiyOuHa / mupHHa, MM, He boJiee

2268/1250 (1450)/750

Ha cropore 10 kB Bwibupaem KPY K-63 ¢ BakyyMHBIMH BBIKJIIOYATEISAMH THIA
BB/Tel-10-12,5-20/2500YXJI2 — mns BBoaHOM sueiiku. Ha Apyrux syedkax ycTaHaBIHBaeM
BBIK/IIOYATEJIH TAKOW K€ MapKH, HO C IPYTMM HOMHHAJIbHBIM TOKOM.

[TpoBeieM MPOBEPKY IO TEPMHUUECKOH YCTOHYHBOCTH BHIKITIOUATENIS:

Bx=1I°

H.ox

(e +T,) = 22,532 (0,045 +0,045) = 45,68 kA™c,
- cOOCTBEHHOE BpeMs OTKIIOUYEHHs BRIKIoUares, npuaumaem ¢, =0,045 c;

2
KA

Iﬂefmm

Bioow = Lo *mepu = 207 -4 =1600

iy =N2BH e =V2:0,4:20=11,31 KA
rne fH — HOMHHaIbHOE

3Ha4YeHHE OTHOCHTECJIBHOIO

COJIEp)KaHHsl ~ ANepHOAMYECKON

COCTABJISAIOUICH B OTKJIIOYAEMOM TOKE, JUISl IAaHHOrO BeIKIouatens 5, = 40%;
— HOMHHAJIBHBIH TOK OTKIIFOUEHUS.

HOM OTEN

.\/5 ' ‘{.rm i fn’l'l' = ﬁ ' Inuurlm*‘ ’ [1 + Aﬂ_] ;

100

21




ﬁ—22,53+6,?35\/§-20-[1+%);

38,60<39,59 KA.
ConocTaBneHHe MPHUBEICHO B Tabnuue 5.6.

Tabnuia 5.6 — ConocTaBleHHe KaTaJIOKHBIX H PaCYETHBIX JaHHBIX

Pacuernsie CrnipaBOYHBIEC JaHHbIE Ycnosus Beidopa U | JIONMOTHUTETBHO
JTAaHHBIE IIPOBEPKH

Bribop

Uyer=12,5 kB Uson=10 kB Uyer>Usow 12,5>10 xB
Imaxp=2153 A Liow=2500 A Imax.p<Litom 2153<2500 A
ITpoBepka

[,:=22,53 KA Lomorki=40 KA I14.< Tnom.omkn 22,53<40 kA
ik,t:3 8-6 KA iHDM.OTKJI:39359 KA ik.t< iqu.on{n 3836{39959 KA
1y,;=47.8 KA inp.cxe=91,18 KA i i 47,8<51,18 kA
B,=45,68 kA-c® | Br=1600 kA-c” Bi<Br 45,6<1600 kA-c”

ITo JaHHBIM CpaBHEHUs BRIOpaHHAs MapKa BBIKJIIOYATEIsl IOAXOAHMT.

B CEKIIMOHHOMH syeiike yCTaHaBJIMBaEM BBIKJIFOYATENIb MapKH
BB/Tel-10-20-20/2500YXJ12, T. k. Haubonbmuii pabodyuil TOK B [Ba pa3a MCHBLIC 4YeM JUIA
BBOJIHOH AYEHKH:

JP2+02
Lo =~ ———= 129 1076 A
\/i.Unu.u.2 \/5-102

Ha  orxomsmux  MNPUCOEJMHEHHSIX  YCTAHABJIMBaEM  BBIKJIIOYATEIb  MapKH
BB/Tel-10-12,5-20/2000Y XJI2.

5.6.4 Bp16op orpaHH4HTeICH MepeHANPSKEHHil H BLICOKOYACTOTHBIX 3arpajuTeJieii

HenuuelHple OrpaHHYUTENN NEPEHANPSKEHHs NPEIHA3HAYCHBI JUIA 3ALIMTHI H30JIAINN
3NeKTPOOGOPYI0BAHNSA OT aTMOCHEPHBIX M KOMMYTAIIHOHHBIX NepeHanpsukeHni. B otinune oT
TPaJAHIIHOHHBIX BEHTHJIBHBIX Pa3psJIHHKOB C HCKPOBBIMH TNPOMEXYTKAMH H KapOOpyHIOBBIMH
PE3UCTOPAaMH OTPaHHUYHTENH NEPCHANIPAKCHHA He coZiepiKaT HCKPOBBIX ITPOMEXYTKOB H COCTOAT
TOJNBKO M3 KOJOHKM METAVIOOKCHHBIX HEJMHEHHBIX PE3UCTOPOB (BapHCTOPOB) Ha OCHOBE
OKVICH IIMHKA, 3aK/IIOYEHHBIX B MOTUMEPHYIO WM (appopoByIO IOKPHILIKY.

Binaromapst cBoell  BBICOKOH  HEJHHEHHOCTH  OTpPAaHHYMUTENIH  NEPEHANPSKCHHUS
obecrieunBaroT OoJiee rIIy00KOe OrpaHHueHKE TIePEHANPIKEHHI 110 CPABHEHHIO C BEHTHIbHBIMH
pa3pSAHUKAMH H BBIIEPKHBAIOT 0€3 OrpaHHYECHHS BPEMEHHU paboyee HalpSKEHUE CETH.
OTCyTCTBHE HMCKPOBOTO IIPOMEXKYTKa OOecreuMBaeT IIOCTOSHHOE MOAKIIOUCHHE OINH «
3alUIaeMoMy 000py/I0BaHHIO.

Ha croponax TpaHcopmaropa pa3IMYHOTO Kiacca HAanpsHKeHHH, IIPOM3BOIMM
ycTaHoBKY paspaanukos mapkn OITH u PEXLIM. Ha cropone 110 xB PEXLIM R, 10 xB
OITH-PT\Tel-10\11.5. Ha BrIcOKo#f cTOpoHEe B HelTpasie TpaHc(opMaropa yCTaHaBIHBAEM

sazewimrens tuma 30H-110-V1. Ero TexHuueckue Xapaktepuctuku: [, =16 KA, TOK
TepPMHYECKOMH CTOMKOCTH, KA /1 J10TyCTUMOE BPeMs €ro JeHcTsus, ¢ 6,3/3.

BBICOKOYACTOTHBIE 3arpajuTeNH ycTaHaBiuBaeM Ha crtopoHe 110 xB Tuma B3-630-
05Y1 (i =16 kA i_ =41kA) c xonaencaropamu cszu CMII-1 103 — 6.4, ¢ duIBTPOM

mep ihn

npucoenuHerns cepun GIIM.

5.6.5 Bo10op pa3sbeaunHuTeeii
Pa3beMHUTENb MpEACTaBiseT co0oi KOMMYTAlMOHHBIM anmapar [Uld HanpsKCHHs
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ceeinie 1 kB, OCHOBHOE Ha3HAYeHHE KOTOPOro — CO3/aBaTh BUAMMBIH pa3pbiB U H30JMPOBATh
YacTH CHCTEMBI, IEKTPOYCTAHOBKH, OT/ENIbHbIE alllaparhl OT CMEXHBIX 4YacTel, HaXOIAIHXCs
110J] HANPsXKEHHUEM, /1711 6€30MacHOr0 PEMOHTA.

Pa3benuHuTENM BBHIOMPAIOT MO KOHCTPYKTHBHOMY BBITIOJIHEHHIO, POJY YCTAaHOBKH H
HOMHHAJIBHBIM XapaKTEePHUCTHKAM: HAMPSDKEHUIO, JUTUTEIbHOMY TOKY, CTOMKOCTH mpH Tokax K3,
T.¢. BBIOOp pasbelMHHUTENed NMPOU3BOJUTCS TaK K€, KaK BBIKJIIOYATeNneH, HO ©e3 MpoBepok Ha
OTKITIOYAIOUIYI0 CHOCOOHOCTh, T.K. OHM HE IpeJHa3Ha4eHbl JUIS OTK/IIOYEHHUS IIeMneii,
HaXOJISALIUXCS MOJ] HAarpy3KOH.

Bribupaem na cropone 110 kB passenaunurens PH/3.1-110\630 V1.

[IpoBepka Ha TepMHUECKYIO CTOHKOCTh K TokaM K3:

Bx=1? -(t,, +T,)=11,22%-(0,055+0,05) =13,22;
B.Krm.\l = [:.rq;.u i '{mr_'p.u = 3 1 '52 ' 4 = 3969 KAZC %
[IpoBepka Ha TMHAMHYECKYIO CTOHKOCTB K ToKaM K3.

VY napHblit TOK OJICUHTaH B pasjene Tokos K3.
i,, =80 KA.

oxe

Tabmuna 5.7 — ConocTaB/IeHHE KaTAIOMXHBIX U PACYETHBIX JAHHBIX

CnpaaquLIe JaHHBIC

PacuérHble JaHHEIE

YcnoBus Beibopa

Uys:r: 110 kB Uyon=110 kB UyCT > U o
Lion =630 A Ipmax=195,7 A Liion = Ipmax
i, =80 KA Iy,= 28,57 KAz I,,> 1y

By .on =3969 KAc Bx=13,22 0 By sow= Bk

5.6.6 Be10op TpancdhopMaTOpoOB TOKA

TpancdopmaTopsl TOKa BEIOHpArOTCS:

— I10 HaNpPsHKEHUIO YCTAaHOBKH:

U)-'cr < Uuom;

— IO TOKY:

[Il()p.\l < Iluoa: Imnx < Iluom-

HoMHHaJIBHBIHA TOK JIOJIKEH OBITh KaK MOXKHO Oymke K pabodyeMy TOKY YCTaHOBKH, Tak
KaK HeJIOrpy3Ka NepBUYHO 0OMOTKH MPUBOJHUT K YBEJIHYEHHIO IIOIPELIHOCTEH!

— 110 KOHCTPYKIMH H KJ1acCy TOYHOCTH;

— I10 3JICKTPOIHHAMHUYECKOH CTOMKOCTH:

iyn = K)J’l' “/5 ' I]HU.\!,
rae K,; — KpaTHOCTB 3/IEKTPOJIMHAMHUYECKOM CTOMKOCTH, BEJTMUMUHA CIIPaBOYHAs;
L1 1i0n — HOMHHAJIBHBIH TIEPBUYHBIH TOK TpaHC(opMaTopa TOKa,

— 10 TEPMHUYECKOH CTOMKOCTH:

Bk < (K- Iluml)z S
rae Kt — KpaTHOCTh TEPMUYECKOH CTOMKOCTH, BEJIMYMHA CTIpaBOYHAas,

t; — BpeMsl TEpMHUECKON CTOMKOCTH, BEJIMYMHA CIIPaBOYHA,
— 110 BTOPUYHOM HarpysKe:
7> < Zonowm,
rae Z, — BTOpH4Has Harpy3ka TpancopmMaTopa Toka,
Zo1om — HOMHHAJIBHAS, IONYyCTUMas Harpy3ka TpaHchopMaTopa TOKa B BBIOpaHHOM Kiacce
TOYHOCTH.

UHIyKTHBHOE COTIPOTHBJIEHHE TOKOBBIX IleNell HEBEIHKO, 103TOMY Z; ~ I>. BropuiHas
Harpy3ka R COCTOMT M3 CONpPOTHBIEHUS NMPHOOPOB Inpys, COCAMHHUTENBHBIX MPOBOAOB Iyp H
HEePEXOHOI0 COIMPOTUBIICHHA KOHTAKTOB Ik:

2= T'npug + Tnp + Ik
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IIpexie yeM NMpPEecTYmUTh K BBIOOPY TpaHC(OpPMaTOpOB TOKA, HEOOXOIMMO OINPENEIUTEH
YHCJIO M THII U3MEPHUTENBHBIX MPUOOPOB, BKJIIOYEHHBIX BO BTOPHYHYIO LI€Nb U UMETh JJAHHBIC O

JOJIHHE COE€IHHECHHBIX IIPOBOJIOB.

B xauecTBe COEIMHHUTEIBHBIX IMPOBOJOB IPUMEHAKOT

MHOTOXKHJIbHBIE KOHTpPOJIbHbIE Kabenu ¢ OyMaKHOM, Pe3MHOBOM, MOJMXJIOPBHHHUIIOBOH HIIH
CreIHaJIbHOM Tennocronxon obonouke. Coracuo I1Y3, no ycnor.mo MPOYHOCTH CEYECHHE HE
JIOJKHO OBITH MeHbIIIE 4 MM’ JUTISL AJTFOMMHHUEBBIX KU H 2,5 MM JUIS MEOHBIX JKHJL.

Bri6upaem Tpanchopmarop Toka Ha ctopore 110 kB:

Tabiauua 5.8 — Bropuunast Harpy3ka TpaHc(opMaTopoB TOKa

[Tpudop

Tun

Harpy3ka, BA, ¢a3bl

A

B

C

AmnepmeTp

D2-335

0,5

Bri6epem mapky Tpancdopmaropa Toka TI'®-110.

TepMHUECKYIO H JUHAMHYECKYIO CTOHKOCTh POBEpsieM 110 napameTpam Toka K3 B Touke

Kl1.
Bxk=1I° (f e +

n.o

BH.‘\' :I'; ’

MowmuocTs BTopuuHOoit 00MOTKH Sp1=20 BA.
OnpeiensieM HOMHHATBHOE COMPOTHBIICHHE BTOPHYHON 0OMOTKH, OM;

Sy 20
2H IE

2

Z

=—=0,80mMm;
25

OO6iee conpoTHBICHHE TPHOOPOB:

_ Supnﬁ _ 035
rnpm') o= Iz & E
2

=0,020mM;

re Sppus — MOIIHOCT, MOTpedisiemast npudopamu;

I, — BTOpU4HBIH HOMHHAIBHBIA TOK npuoopa =3A.

T.)=11,22*-(0,055+0,05) =13,22 kA’-c;
t,=16"-3=768 xA’c.

BeiGupaeM npoBoj ceyeHue q=4 mm® AKPBT ¢ almoOMHHHEBBIME JKUJIAMH H YJICTBHBIM

conporupieHuem p=0,0283. [lnuHy npoBooB npumeM 1=60 M

=0,4240M,

p-1 0,0283-60

q

r
np

rie r,\-OHT = conpOTHBHeHHe KOHTAKTOB (I'xonr=0,05 OM);
=0,05+ 0,424 + 0,02 =0,494 Om.

, =F +=7

Konm HP!’N!‘ HPH”

COHOCTaBHeHHG KaTaJIOKHBIX U pacuye€THBIX JAaHHBIX TIPUBCIICHO B tabnuie 9.

Ta6muna 5.9 — Beioop Tpancpopmaropa Toka TTP-110 V1

Karasiouple TaHHBIC

PacueTHbIE IEHHBIE

Vcnoeus Beibopa

Uy=110xB Uy=110xB Un>Up
I“ =200A Ip = 195,76 A I[.[ > Ipmax
Z'};[ 0 8§ OMm ZHp =0,49 Om ZzH = Z[Ip
Biu= 768 KA”c Bip= 13.22KkA’c Biu2 Byp
Imm =45 kA Iyﬂ: 28,5? KA IllHHz Iyﬂ

BriGupaeM TpaHchopMaTop TOKa IS BBOJHOM A4YEHKH HA CTOPOHE 10 xB.

24




Ta6mua 5.10 — BropuyHast Harpy3ka TpaHc()OpMaTOpOB TOKa

[TpuGop Tun Harpyska, B-A, da3b
A B
AMIiepMeTp 3-335 0,5
Cuetunk ADuPI(Anbda) Anbpa 0,12 0,12
0,12 0.12
Barmetp J1-335 0,5 0,5
Bapmerp J1-335 0,5 0,5
Htor 1,24 0,5 1,24

M3 tabauust 5.10 Buano uto HanGonee 3arpyxeHsl Gassr A u C.
Bribepem mapky Tpanchopmaropa toxa TJI 10.
TepMuUecKyIO ¥ JMHAMHMYECKYIO CTOHKOCTB poBepsieM 110 mapameTpam Toka K3 B Touke

Bx=1 -(t,, +T,)=22,53"-(0,045+0,045) = 45,68 ;

BKrm\r = fiq;.\r "'fmcp_u = 402 -3=4800 Mzc '

MomHocTs Bropu4HOit 00MOTKH S71=20 BA.

OnpenesseM HOMUHAIBLHOE COMPOTHBIICHHE BTOPUUHOH 0OMoTKH, OM:

Zyy= Sﬂ” . @ =0,80m;
- I, 25
OO6miee conpoTUBiIeHHE PUOOPOB:

S
— Onpu6 _ l;%i =0,04960Mm;
25

rl:pm') b= I?,
2

rjie Sppus — MOIIHOCTB, MOTpedseMas NpuOopamMH;
I, — BTOpHYHBIA HOMHHAIBHBIN TOK ipudopa (=5 A).

Bribupaem mpoBoj cedyenue q=4 mm> AKPBI ¢ alOMHHHEBBIMH KHJIAMH U YAEIbHBIM

conporusjeaueM p=0,0283. JInuny npoBojoB npuMeM =5 M.
e p-l _ 0.0283-5 ~0.035 OMm,
q

IJI€ Txonr — COMPOTHUBJIEHHE KOHTAKTOB (Txout = 0,01 Om);

z,=r, +r . +r . =001+0,035+0,0496=0,0946 Owm.

Konm npos npds
CornocTaBleHHE KAaTATOKHBIX ¥ PAaCUETHBIX JaHHBIX MpHBEJIeHO B Tabuue 11.

Ta6muua 5.11 — BeiGop Tpanchopmaropa toxa TJI 10

KarasoxHble JaHHbIE PacueTHble ICHHBIE VYcioBus BeiOOpa
UH=10KB UH=10KB UHZUp

Iy = 2000A Limax = 1076 A I 2> Tpmax
Zon=0,8 Om Zip =(0,094 OmMm Zou = Zyp

By = 4800 kA’c Byp= 45,68 kA’c Biu> By

Iﬂp{]-{ =128 KA Iy_[[z 47,8 KA I)_]MHZ Iy_[[

BriGupaeM TpaHchOpMATOp TOKA VIS OTXO/IALIErO MpHcoeInHenHus Ha ctopore 10 kB.
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Tabnuua 5.12 — BropuyHast Harpy3ka Tpanc)opMaTopoB TOKa

[Tpubop Tun Harpy3ska, B-A, dassr
A B C
Ammnepmerp D-335 0,5
Cuetuuk ADuPD(Anbpha) Anbpa 0,12 0,12
0,12 0.12
Hror 0,24 0,5 0,24

13 tabauupr 5.12 BuaHO, uTo Hauboiee 3arpyxena ¢asza A.
Bei6epem mapky Tpancgopmaropa toka TOJI 10-1.
TepMuyeckyio U JHHaAMHYECKYIO CTOWKOCTB IpOBepsieM 110 napamerpam toka K3 B Touke

Bk=1I°

n.o
B, =1I* -t

Knam mepy " mepy

MouHocTs BTOpUUHOIt 00MOTKH S21=10 BA.

Onpenenﬂem HOMHHAJIBHOE COIIPOTHBIICHHE BTOpH‘IHOﬁ OGMOTKI/I, Om:

S,y 10

T

=—=0,40u;

OO1ee conpoTuBIeHHE NPUOOPOB:

0,5

P .=
npufs 2
‘{2

Sn i
=—t" = 2= =0,020m;
25

rae Sppus — MOLIHOCTD, NOTpebsemas npubopamu;
[, — BropuyHBIi HOMHHAIBHBIH TOK pudopa (I,=5 A).
Bri6upaem nposost ceuenne q=4 Mm® AKPBI ¢ allOMHHHEBBIMH XKHJIAMH M YJIETbHBIM
conporusieHueM p=0,0283. JInuHy nNpoBoIOB NpuMeM 1=5 M.

q

np

p-1_0,0283-5

=0,0350m,

TJI€ Tkour — CONTPOTHUBIIEHUE KOHTAKTOB (I'kour = 0,01 OM);

.:.32.J

+r g

KOHT npos npub

(tyme +T,) = 22,532 -(0,045+0,045) = 45,68 ;
=40*-3=4800 xd’c.

=0,01+0,035+0,02=0,065 Om.

CornocTarjieHHe KaTATOMHBIX U PacHETHLIX TaHHBIX IIPHBCICHO B Tabnuue 5.13.

Tabymmna 5.13 — Beibop Tpanchopmaropa toka TOJI 10-1

KarayioxHble TaHHBIE PacueTHble eHHbIE VYcnoBus BeiOopa
Uy=10xB Uy=10kB Uy > Up
I;=100A Tomax = 87T A In2 Ipmax
ZgH = 0,8 OM Z]-:D :0,065 OMm ZZH > ZHp
By = 468 kA’c By = 45,68 kA’c Biu> Byp
IJIHH =52 KA Iyﬂ: 4?,8 KA IHHHZ Iyﬂ
5.6.7 Bu1oop TpancdopMaTopoB HanpsizKeHHs
Tpancopmaropsl HanpsKEHHS BBIOMPAIOTCS:
— 110 HanpsLKEHUIO YCTAaHOBKH:
U'\’CT S UIIOM;
— 110 KOHCTPYKLIMH M CXEME COCHHEHHS;
— M0 KJIaCCy TOYHOCTH;
— I10 BTOPHYHOH Harpy3skKe:
SZE < Suml,
e Syon — HOMHHAJIbHASI MOLITHOCTH B BEIOPAHHOM KJIacce TOUHOCTH;
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Sz — Harpyska BCeX M3MEPHTENbHBIX NpPUGOPOB U peine,
TpaHc(OpMATOPY HAIIPIKEHHUS.

TpancopmaTopbl HANPsKEHHS YCTAHABIMBAIOTCS B PACIPEIEIUTENBHBIX yCTpoicTBax
TPaHC()OPMATOPHBIX TOACTAHIMHA IS NHTaHHA OOMOTOK NHpUGOPOB yyera u KOHTPOJIs
annaparoB pefcHHOMN 3allUThI U MOICTAHIIMOHHOM aBTOMATHKH.

Io ananornu ¢ BbIGOPOM TpaHC(HOPMATOPOB TOKA ISt TPOBEPKH HA COOTBETCTBHE KJjaccy
TOYHOCTH, HEOOXOZMMO COCTaBUTh CXEMY BKJIIOYEHHs OOMOTOK HATNPSKEHHs H3MEpHTE/bHBIX
MpHOOPOB, COCTaBUTH TAGJIHIly HArpy30K M ONpEAENHTh PACueTHYIO HArpy3Ky BO BTOPHYHOIA
uenu Spy. [IpuGnmikenno, Ge3 yyera cXeMbl BKIIOUECHHS IIPHOOPOB, Soy MOKHO OIpEJeNIUTh MO
BBIPAKEHHIO:

NPUCOEIHHEHHBIX K

]

2 2
; 2 2
- # * = ;
SZZ \j[zsnpuﬁ cosq)npnﬁj +[zsnpu6 qu)npuﬁ] Pnpn6+an;16
Jl1st ynpouenus pacueToB Harpy3sky npuGOpoOB MOKHO He pa3aensTh 10 (paszam.
3a Syuow MpUHHMAETCA JUIA TpeX(asHoro TpaHcdopMaTopa, MOIIHOCTH BCeX TpeX (has,

[PHBE/ICHHAs B MACMOPTHHIX JAHHBIX IPH paboTe B COOTBETCTBYIOILEM KJIACCE TOYHOCTH, @ JUIS
cxeMbl ¢ 1ByMs HOM — ynBoenHas momuocTs oHoro HOM.

Tabnnna 5.14 — Bropuunas Harpyska tpancgopmartopos Hanpsokenus (10 kB)

ITpuGop 3 :.: O6mas notpebiasemas
g EZ 2 MOLIHOCTh
= ©
g a m, -
S 8 E 2 P.Br | Q BA
8 £ 8 = s =
= 588 |8 2 =
= = = g 5 QO %
1 2 3 4 5 6 7 8
BonbsrmeTp 2-335 2 1 1 0 2 -
Barmerp J-335 1.5 2 1 0 3 -
Cuetunk AD | Anbpha 3,6 6 0,38 0,925 21,6 52,58
Cuerunk PO | Anbda 3,6 6 0,38 0,925 21,6 52,58
Utoro - - - - - 48,2 105,2

Bropuunas narpyska tpancdopmaropa mo gpopmysie (20) cocTaBuT:
S,y=115,7 B-A.

Bridupaem Tpancdopmarop nanpsokenus 3 HOJIL 0,6-10V3.

CpaBHeHHe KaTaJIOXKHBIX U PACUYETHBIX JaHHBIX PUBEIEHO B Tabaume 5.15.

Tabnuua 5.15 — ConocTapiieHHe KaTaJIOXKHBIX M PACYETHBIX JIAHHBIX

PacyetHrle nanubIe KaranoxHsle nanHbIe YcnoBust BbIﬁOpa

Uy=10 kB Uyr=10kB 10=10
Sp=115,7B-A Su=300 B-A 300> 115,7

5.6.8 Bu10op npexoxpanuTeeii aust 3amutel TCH 1 TH

Bri6op npenoxpaHuTenei Mpou3BOANTECS 110 CIEAYIONIMM IIapaMeTpaM:
— 110 HAanpsKEHUIO YCTaHOBKU: Uyer < Uyop;

— 110 JUTHTEJIBHOMY TOKY:

[uops: < Liows Tnax < Liows;
[TpoBepsIOT NpeaoXpaHUTENH 110 OTKIIIOYAIOLICH CIIOCOOHOCTH:

Iiio < Iorkn nows
Tok MakcUMaJIbHOTO peKuMma:
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: at.vax = =
M B, 310
Tox K3 6bu1 nocuuran B natom nmynkre: [, =22,53 kA

[Tpumenm npexoxpanutens Tuna [IKT101-10-2-8-40V 1.

=1,44 A.

Tabimna 14 — ConocraBiieHHe KaTaIOKHBIX M PACYETHBIX JAaHHBIX

CrnpaBoyHbIe JaHHBIE PacuérHple naHHbIe Ycnosust BIOOpa
U)"CT: 10 KB U HOM = 10 KB UyCT 2 U HOM

[I[DM =2 A Ipmax =1 ‘44 A IIlO.“ Z Ipmax

Lorkn = 40 KA Ino= 22,53 kKA R

JlaHHbBI THI TpeaOXpaHUTeNs NOAXOAUT. [ 3amuThl TpaHcopMaTopa HalpsKeHHs
npuMeM cieayroumii Tun npexoxpanutens: [IKHO01-10V3.

5.6.8 Llenecoobpa3HocTh yCTAHOBKH Ayroracsuero peakropa (JIAI'P)

[Ipu Toke 3amblkauus Ha 3emmo MeHpme 20 A HeoOXomumocTh B yctaHoske JII'P
OTHAJAeT.
PaccunraeMm TOK 3ambikanus Ha 3emurto (3H3):

of 0,8
I, =11 Urlug =1'1.[M =13,2 A.
o 10 10

Jlyroracsuuii peakTop He yCTaHaBJIMBAaeM.
5.6.9 Bei6op u nposepka ceuennii KJI-10 kB na Tepmudeckyio cToHKoCTh

Jlns BeIOOpa cedyeHuil kUi kabenel 1O HarpeBy ONpEAEIAETCS PAcYETHHIH TOK H MO
TabMMIaM BBIOMPAETCsl CTaHJAPTHOE CEeYeHHe, COOTBETCTBYIOIIee OmkaiiueMmy OoJbiiemy
TOKY. Bo Beex ciydasx BeIOOpa ceueHuit xui kabens HeoOX0AMMO aHAIM3HPOBATH [0JIYyYCHHBIC
pe3yJILTAThl pacyeTa Harpy3okK.

PacueTHbIit TOK ompeaenseTcs 1o (opmyne:

L= i_
JgUH( M

BhiGHpaeTcs CTaHJapTHOE CEYEHHE MO UIMTEIBHO JomycTuMomy Toky. [l kabenei
MPOJIOKEHHBIX B 3eMJIE YYHTBHIBAIOTCS ClIEYOLIMe NONpaBKu B cooTBercTBHH ¢ IIYD. Jlanee
ONpeaeNsieTcs UIMTENbHO JomycTHMbIH ToK 11 KJI o BeipakeHHIO:

Loon = Loon. maon.' K1 - K3+ K,
rie K; — ko3 UIMEHT, YUHTHIBAIOIHIT YHCIO PabOTAIOMIMX KabeeH POJIOKEHHBIX B 3EMJIE;
K> — xo>hUIMEHT, yYHTHIBAIOIMI TeMIEpaTypy OKpYXKalouleil Cpesipl M JIOIMyCTHMYIO
TeMrepaTypy Kades;
K3 — ko3 duument gonyctumoii neperpysku kabens (1,3 — as HoBoro xabess).
VYenosue nonyctumocty o Harpey mis KJI-10 kB:
Idon 2 Luﬁ-

OcymecTsiisieTcs mpoBepka 1o ycioBuio paborer KJI B mocieaBapuitHOM pexuMe IpH
OTKJIIOUEHHH OJJHOr0 KaleJs,

I{){)ﬂ > L!ﬁ 1,35

BbIGHpacM TPEeXJKUIbHBIA KaGelb ¢ TOMHHHEBBIMH JKHJIAMM CEYeHHeM 25 MM® ¢
JUTHTEJIBHO JIOTYCTHMBIM TOKOM 90 A.

L= %-1,35=9? A.

J3:10
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C y4eToM MOpaBOK ONPEZIeIIeM JIHTENbHO JOMYCTUMBIH TOK JUL KJI:

Lon=115-1:1,11-1,3=166 A;

166 A> 97 A.

CienoBaresibHO, BEIOpaHHBIH KaOeib yIOBJIETBOPACT YCIOBHIO JOMYCTHMOrO Harpesa B
HOPMAJILHOM M TOCJI€aBAPUHHOM PEXHME.

B COOTBETCTBHM C pacueTHbIMH JaHHbIMH i npoxnagkd KJI-10 kB mpuHHMaOTCS
kabenu AAIInY.

5.7. Bb160op HIHHHBIX KOHCTPYKIHIi

5.7.1 Bei6op ru6xux muH Ha cropone 110 kB

B PV 35 kB u Bbllle NpUMEHSIOT ruOkue muHbl, BeimonHeHHbie mpoBofamu AC. ['nbkue
POBOJIA MPUMEHSIOTCS I COeIMHeHHs 610uHbIX TpaHcdopmaropos ¢ OPY.

[TpoBepka ceueHusl Ha HarpeB:

I

aon — Comak *

I[IpuHuMaeM cedenue mo gonyctumomy Toky AC-120/27; d =15,4 mm.
I =375 A,1

aon

=195 A, ycjoBue BBIIIOJTHAETCH.

MK

[TpoBepka Ha Tepmuueckoe jeiicTBHe K3 He MpoW3BOAMTCS, T. K. IIMHBI BBITIOJHEHDI
rOJILIMH [IPOBOJIAMH HAa OTKPLITOM BO3JIyXE€.

[IpoBepka o YCIOBHAM KOPOHHPOBAHHSI.

Pasps B BHAE KOpPOHBI BO3HMKAeT TNPH MaKCHMalbHOM 3HAYCHUU HaYaIbHOM
KPUTHYECKOH HANPSHKEHHOCTH JJIEKTPUUECKOTO MOJIS:

0,299
E;=30,3-m-| 1+ )
o
rie m — KodDOHUIMEHT, YUHTHIBAIOLIMI LIEPOXOBATOCTh TIOBEPXHOCTH MNPOBOAQA. (s

MHOTOIPOBOJIOYHBIX TPOBOOB npunuMaetcs 0.82);
Ty — paauyc NpoBOJa B CM.

0,299

0,77
Ha‘l’[pﬂ}KEHHOCTb SJICKTPHYECKOI O I10JIg QKOJIO HOBerHOCTH Hepacmennéﬁnoro nposona
onpcnenﬂercs[:
0,354-U 0,354-121 kB/cM,
Fs - =20,67
i D, 077.]g1,26-300
T 0,77
rjae Dcp - C]I}CJJ,HCC I"COMGTpI/I‘ICCKOC paCCTOHHHe Me}K)lY HpOBOIIaMH (ba3, CM. Hp]d

E,=30,3-0,82-| 1+ =33,3 kB/em.

FOpPU30HTAIBHOM pacronioxkenue ¢as D o= 1,26-D; 31ece D — paccTosiHHe MEXIY COCCTHHMH

(azamu, cM.
Ycnosue oOpa3oBaHus KOPOHBI:
1,07-E<0,9-Eo;
22,1<29,97.
[TpoBepka 1o IKOHOMHYECKON IIOTHOCTH TOKA:

Lo 5
q,=—+t—== 1—92 =196 MM,
I 1
rzie J5 — HOpMHPOBaHHAs IJIOTHOCTh TOKA.
[Tpumem nposoa AC 120.

MUHHMAIBHOE CEYEHHE 10 YCIOBHIO TEPMUYECKOH CTOMKOCTH:
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v’

D —

Bk 11,22.10° i 5
¢ 88 =

5.7.2 Bo10op kecTKHX IIHH Ha ctopoHe 10 kB

COopHble IIUHBI U OTBETBJIEHHUS OT HUX K JJIEKTPUYECKHUM anmnaparam (omuHoBKa) 6-10
KB M3 NPOBOJHHMKOB MNpPSIMOYTOJBHOIO HJIM KopoOuaToro mpoduisi KpemsTcss Ha OIOPHBIX
MoJUMEpHBIX H3oMsTopax. lluHoaepkarTenu, ¢ MOMOLIbIO KOTOPBIX ILIMHBI 3aKpeljIeHbl Ha
H30J'IHTOP3X, JONYCKarT HPOHOHBHOG CMEIIEHHUE IIIHH.

B PY 6-10 kB npuMeHseTcs xécTKas OLIHHOBKA.

Pacu&rHblif TOK NPOJOIIKUTENBHOTO PeXKUMA:

2 2

- JPi +(0, = Oy ) _ \[27,091 +(25,66-8,1)°
- ‘Jg- UHIJ.IJ Jg ) l 0

BblﬁHpaeM CCYCHHE [HH II0 JOMYCTHMOMY TOKY. anHHMaCM JABYXITOJKOCHEBIC

AJIIOMMHMEBBIE I[IMHBI TNpsMoyrosibHOro cevyeHus 2 (80x10) mM> Mapkn AJBIT — u3
ATIOMHHHEBOI0 CIUIaBa, 3aKaJICHHBIE M €CTECTBEHHO cocrapenusie; /, = 2410 A.

aon

=1864 A.

ITo YCIIOBHIO Harpepa B IIPOJAOJIKUTEIIBHOM PEXUME HIAHBI IIPOXOasT:
I, =1864 A<, =2410 4.

[TpoBepka Ha TEPMHUUECKYIO CTOWKOCTb.
MuHHMAabHOE CEYEHHE M0 YCIIOBHIO TEPMHUUYECKOH CTOMKOCTH:

Bk |/45,68-10° _243
c 88 '

2
MM,

Qrin =

[1IuHbBI TEPMHYUECKHU CTOMKHE.
[IpoBepsieM HMIMHBI HA MEXaHHUYECKYIO MPoYHOCTh. OnpenesnseM npoiér ! mpu ycloBHH,
YTO YacToTa cOOCTBEHHBIX Kosnebanuit 6yaer 6onbue 200 I'u:

p 1732 (7

=200 Vg

Ecnu 1muHbI PacIIoJIOKEHEI IIIallIMs, a MOJIOCHL B IIAKETE JKECTKO CBA3aHbI MEXKITY COGOI‘;I,
TO MOMCHT HHEPIIHH:

bR 1.8

J =85,33 cm*;

, 173.2 ’ 36
I < . =1,2;1ls,2=1,4 m.
200 \7,97-2

[IpuHHMaeM pacrojioKeHHe MaKeTa MIMH TamMs; npoiér 1,4 M; pacCTOSHHE MEXIy
hazamu a=0,3 M.

OnpenensieM pacCTOSTHUE MEXTy IPOKJIa/KaMH:

10
; ' y . _ ' 2 7-10 0’6?=1,34M;
i \ % 47800 '\ 0,55
]0_
I <0.133-102 ) 2 Ta = 01331024/ 29 067 09 u,
! m, 2,152

rjie a, — PacCTOSTHHE MEXLy OCAMH 10J0¢, a, =2-b;
_h b’

" 12
K, — Koo duimeHT popMbI;

4;,
— MOMCHT MHEPLHH ITONIOCHL, CM

E — Momynb ynpyrocTs MaTepHaia IHH;

m,_ — Macca I10JIOCBI Ha 1M OIpPEAECIsACTCA MO CIPaBOYHHKY.
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[Tpunnmaem Menblee 3navenne /, = 0,9 M, TOra YHCIO MPOKIALOK B MIPOIETE
/ 1,4

n=—-l=—-=1=0,556.
/ 0,9

[Ipunumaem n=1.
OmnpenensieM CHly B3aHMOJICHCTBUS MY TTOTOCAMHU:
£ oKt o 0,55:27800
" 4.b 4.0,01
Hanpsikenue B Matepuase mooc:
- i _ 3141,6-0,9°
12w, 12-10,66

Wb
rne W, = ' =10,66 cM® — MOMeHT CONPOTHUBJICHHS.

107 =3141,6 H/m.

=12,03 MIla,

Hanpsokenue B MmaTepuane muH ot B3auMoeiicTaus (as:

.2

i P 478007 -1,42°
0, =v3-10"-2—=3.10°. 252 53 _g | Mlla,
'f* a-w, 0,4-21,33

b-h
3
O paeu =0, +0,=12,03+9,1=21,13 MIla.

rie W,ﬂ = =21,33 CM3';

Tabauua 17 — ComocTaBiieHne pacy&THBIX H KATATOKHBIX JaHHBIX

PacyérHble nanHble CnipaBouHbIe TaHHEIE Ycnosus Beibopa
Imax = 1864 A [ 1on=2410 A 2410>1864

Opacy = 21,13 MI1a Gon=75 MIla 75221,13

Qmin = 2,43 MM q=1600 mm’ 1600>2,43

5.7.3 Beibop u3oaaTopos

5.7.3.1 Bu16op noABeCHbIX H30.I9TOPOB

Jist Gonbluel Hame)KHOCTH BBIOMpaeM MojuMepHbId u3onsTop thna JIK 70/110. Drot
M30JIATOP Oepy Kak Ui IPOMEIKYTOUHBIX, TaK U JUIS aHKEPHBIX OIIOP.

ITo koapduumenty 3anaca ny npu HanGosblIeH HArPY3Ke M Ny TIPH OTCYTCTBHH BETpa M
rososue/ia NpoBePsIo, NOAXOAUT JIH 3TOT H3OJIATOP.

n, =—P—22.7;
p? 'fiﬂ,’() +G:

P
n=——
T Pyl G:
rie P — ajnekTpomMexanuueckas pa3pymaronias Harpy3Ka H30JIsTopa, KT

P7, P1 — E€IMHHYHBIE HArpy3KH OT COOCTBEHHOro Beca MPOBOJA M OT Beca MNPOBOJA C
roJIOJNIENOM NIPH BETPE, KI/M;
p7=y7F=111,3-0,093=10,3 u/™m;
pi=y1'F=111,3-0,034=3,78 u/m;
lgec — BECOBOI TpoOIET, M;
G, — BeC THPIISHIBI, KT

=5,

n = 10000
10,3-300+33
70000 _ .

27378300433
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HWrax, BEIOpaHHBIN THI U30JI9TOPA COOTBETCTBYET YCIOBHSM.

5.7.3.2 Bp10op onopHBIX H30JISTOPOB
Bribupaem omnopaeie m3onstopsl Mapku HMOCK 4-10/80 VXIJI1 ¢ mnapamerpamu:

Fpayy=4000 H.

[IpoBepsieM H301IATOPBI HA MEXaHHYECKYIO IIPOYHOCTH Ha U3THO.
JlomycTiMas Harpy3Ka Ha TOJIOBKY U30JITOpA.
MakcumainbHas cuma, IeHcTByIomas Ha u3ruo.

-

g
Fro =3 22107

ach
P a

_ [5.47800-1,4.

107 =1385; H/
0,4

JlonycTrmas Harpyska Ha OJIOBKY H30JISTOpa:

IJ:JUH 2 O" 6 ’ Fpazp;
F:}rm
F . <F

pacu oon "

20,6-F,, =0,6-4000=2400 H;

Tabimna 18 — ConocraieHne pacyéTHBIX M KaTaJl0KHbIX JaHHBIX

PacuéTHpie naHHbIE

CripaBo4HbIE IaHHbBIE

VYenosus Beibopa

Uy,= 10 xB

U].{ =10 xB

10=10

Fp,\cq =1385H

Fron= 3600 H

1386>205,15

5.7.3.3 Bp100p npoXoaHbIX H30IATOPOB

Bridupaem uzonsrop UI1-10/1600-2500YXJ11, Ina=1740A, Fpap=12500 H;

F . =1386 H;

pacu

F, =06-F

oan pacu

=0,6-12500=7500 H.

Tabmnna 19 — ConocraBieHne pacyéTHBIX H KaTATOXKHbBIX JAHHBIX

PacuéTHble JaHHBIC CripaBOuHbIE JAHHEIE YcnoBus BeGopa
U,=10 kB U,=10xB 10=10

Fpacu= 1386H Fron= 7500 H 7500>1386
I,=1740 A I,=2500 A 2500=>1740
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[Ipunoxxenune
OGpa3sen oopMieHHUs: KypcoBOii pabOTHI.

MUWHUCTEPCTBO SHEPI'ETUKH, ITPOMBIIIJIEHHOCTHU U CBA31U
CTABPOIIOJILCKOT'O KPASI
["ocynapcrBenHoe O10/pkeTHOE podeccuoHanbHOe 00pa3oBaTeIbHOE YUPEKICHUE
«CTaBpOnOSbCKUH KOJUIE/K CBSI3H
umenu ['epos Coserckoro Coroza B.A. [TetpoBa»
[{ukoBas KoMHCCHS (IIpeAMETHAs IpyIa)

KYPCOBAS PABOTA
110 NPO(ECCHOHATIBHOMY MOJLYJIIO
[IM.03 O6cnykuBaHHe BLICOKOBOJIBTHOIO 000pYI0BaHHSA, YCTPONCTB peIeHON 3alllUThI,
ABTOMATHKH, CPEJCTB U3MEPEHHIT U CHCTEM CHTHAIM3aluH

Tema: «IIpoekTHpoBaHHE NIEKTPUYECKOH YACTH NOICTAHLIUIY

Brimonnun

Kypc, rpynmna
PyxoBoautennb

CraBpomnoins, 20__T.
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«CTaBponoJibCKHii KOJJIENK CBA3H
umenu I'eposi CoBerckoro Coroza B.A. IlerpoBa»

[{ukoBast KoMHCCHs (TIpeAMeTHas rpyIma)

YTBEPXJIAIO
[Tpencenarens LIK (IIT')
__ NO. Pamunus
«_» 201 1.
3AJJAHUE
AJIs1 KypcoBoO# padoThl
Cryneutry @amunus Hys Omyecmeo, Kype, epynna
PykoBomurens @amunus Hmsa Omyecmeo
Tema
Ne Pa3znennl, moapasaenbl H HX colep:KaHHe Cpokn
n/n BBINOJIHEHHSI
PykoBoauTennb N.0. ®amunus
(rmoanuce)
«_» 20 .
C 3ananueM 03HAKOMIIEH N.0. Gamunus

(noanHch cTyAcHTA)

«_» 20_r
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Conepxanue

Benenue

1. Onpenenenue pacyETHBIX MOLIHOCTEl Harpy30K

2. Bpibop paunoHanbHOro HanpspkeHus. KoMnencanus peak THBHON MOIIHOCTH.
Bribop uncna 1 MOIIHOCTH CHIIOBBIX TpaHcOpMaTOpOB

3. BriOop ceueHuii BO3AYINHEBIX JUHUNA METOIOM SKOHOMHUECKHX TOKOBBIX
MHTEPBAJIOB

4. BriOop NpUHIMITHAIBEHOH CXeMbl IOACTAHIIUH

5. OmpeneneHyre TOKOB KOPOTKOTO 3aMbIKaHUs

6. BriOop aneKkTpHuecKuX annapaToB

6.1 Obuue creneHus

6.2 BbiOop BhIKITIOYaTENIEH

6.3 BriOop KOMIUIEKTHBIX paclpe/IeIUTENBHBIX YCTPOHCTB

6.4 BriOop orpaHHuUTeNeH NEepeHaNpsHKSHUS U BBICOKOYACTOTHBIX 3arpauTesicH
6.5 BriGop paszvenunureneit

6.6 Beibop TpanchopMaTopoB TOKa

6.7 Beibop TpaHc(hopMaTOpPOB HANPAKEHUS

6.8 Bribop npepoxpauuteneii s 3amutsl TCH n TH

6.8 LlenecooOpa3HOCTh YCTAHOBKH J1yroracsiiuero peakropa

6.9 Bribop kabeneii

7. Bb1OOp MIMHHBIX KOHCTPYKIHH

7.1 Beibop ruGkux muH Ha ctopoHe 110 kB

7.2 Buibop skecTKHX mKH Ha ctopoHe 10 kB

7.3 Beibop u3onaropoB

3aKlo4eHue

Criucok nuTeparypsl
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