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Beenenune

Metoauueckre yka3zaHUS IO BBIMOJIHEHUIO KYpPCOBOMY IMPOEKTY «DIEKTPOCHAOXKEHUE
OPEANPUATHHA ...» TPeIHa3HAYEHBI JUIsI OO0YYarolMXCs OYHOH M 3a04HOM (GopM oO0yuyeHHS
HarnpaBiaeHuid moxaroroBku 13.03.01 — TemosHepreTnka MW TEIUIOTEXHHUKA, NPOQUIIH
HOJATrOTOBKH DHeproodecneueHne mpeanpusTHiA.

Ilenbp BbIMONHEHUsT — pa3paboTka (parMeHTa CHUCTEMbI 3JIEKTPOCHAO0KEHHSI OOBEKTa,
BKitovaromero B ceds Beibop TII 10/0,4 kB u mnpoekTHpoBaHue BO3AYLIHON JIMHUH
anektponepenaun 0,38 kB.

Jist foCTHXKEeHHS 1eNIi HEOOXO0JMMO PEIIUTh CIIEAYIONINE 3a1a4u:

1. BeiOpaTts Tpaccy m KoHCTpykTHBHOE HcnosHeHue BJI-0,38 kB, paccuuraTth cedenue
IPOBOJA.

2. Omnpenenuth MecTo yctaHoBkM u MomtHocTh TII 10/0,4 kB, BbeIOpaTh €e TuUm U
KOHCTPYKTHUBHOE HCIIOJIHEHHUE.

3. Paccuurats 1 BeIOpaTh anmapatsl 3anuThl BJI-0,38 kB u Tpancdopmaropa 10/0,4 xB.

OcHoBOlf pacyera mapaMeTpOB CHUCTEMbl 3JEKTPOCHAOKEHHUS CIIy>)KaT —Harpys3Ku
noTpeduTeneil, Mo3TOMy BBIIOJHEHHE KYpPCOBOI'O MPOEKTa HAYMHAETCS C MX OINpEAeTCHHS.
Wcxons u3 Harpy30k moTpeduTesned, BRIOMPAETCsl CEUeHHUE MPOBOIA JIMHUM 3JIEKTPOTepe1adH,
MOIIIHOCTh M MECTO YCTaHOBKHM TpaHChOpMaTOpHBIX mnojacTaHuuii. [IpoBox nuHuuM
AJIEKTpoNepeaaun JOJDKEH MMETh CEUeHHE, [03BOJISIONIEe HE TOJIbKO IepenaBaTh
HEO0X0IUMOE KOJIMYECTBO JEKTPOIHEPTUH, HO U BBIICPKUBATH MEXaHHUUECKOE BO3/ICHCTBUE
TaKUX TPUPOAHBIX (aKTOpOoB, Kak ronoinen U Berep. Iloaromy BbIOpaHHBIH MPOBOJ
MPOBEPSIETCSI HA MEXAaHUYECKYI0 MPOYHOCTh. KauecTBO  3IEKTPO3HEPruu  JOJIKHO
COOTBETCTBOBATh TPEOOBAHMUAM ONpPEICICHHBIM TOCYJapCTBEHHBIM CTaHAapToM. Hampuwmep,
OTKJIOHEHHE HAMpsOHKEHUs y MOTpeOuTeNs He JOJDKHO MpeBbimarth +£5%. Mcxons u3 atoro
TpeOOBaHUS, OMNpPEAENAIOTCA IEepeMEeHHble HaA0aBKU TpaHCHOPMATOPOB U JOMYCTHUMbIE
NOTEpU HANpsOKEHUs B JMHUAX djekTponepenaund. OTcroja cieayeT TpeTbe TpeOOBaHHE K
CEUEHHIO MPOBOJIA BO3YIIHON JHMHUU — OOecreuuBaTh JAOMYCTUMYIO MOTEPI0 HANPSKEHMS.
Kpome Ttoro nuaum 0,38 kB, mnuraromme 31€KTpOABUraTeIH, TOJDKHA OOECIEYMBATHCA
BO3MOXHOCTb UX 3aIlyCKa U yCTOMYMBON PaOOTHI.

Tpaccer BJI-0,38 kB BbIOMpatoTcss B COOTBETCTBUHU C MJIAHUPOBKON HACEIEHHOIO MYHKTA.
[Tpu »TOM Ha/IO0 BHIMOTHATH cienytome TpedoBanus: BJI He momkHa Bo3Bpararbes Hazaj K
MOJICTAHIIMK, YTOJI TIOBOPOTAa HE JIOJDKEH ObITh MeHbIe 90°, OTBETBIEHUS M TEPECEUCHUS
JOJIKHBI BBIMOJIHATHCA TOJ MPAMBIM yrioM. MoIIHOCTE TpaHCc(HOPMATOPHON MOACTAHIIUN
10/0,4 xB BbIOMpaeTcst UCXO0[s M3 CYLIECTBYIOIIMX HArpy30K MOTpeOUTENeH U MEepCreKTUB
pa3sBUTHS HACEJICHHOTO MyHKTAa. YTOOBI MPOTSKEHHOCTh M cedyeHue npoBojnoB BJI-0,38 kB
OBLIM MMHHUMAJIbHBIMU, TPaHC(OPMATOPHYIO NOJCTAHIMIO HAJI0 PACHOJOXKUTh B ILIEHTpE
AIIEKTPUUYECKUX HArpy30K MOTpEeOUTEEH.

CunoBoii Tpanchopmarop TII 10/0,4 kB u orxomsmue muanu 0,38 kB momkHBI OBITH
3allMILEHbl OT aBapUNHBIX PEKUMOB. BO3MOXHBI pa3iMyYHbIE BapHUaHThl KOMILIEKTOBAHUS
amnmapaTamMy ynpaslIeHHs M 3amuThel. Yame Bcero co croponsl 10 kB ycranaBnmBarorcs
IJIaBKUE TMPEJOXPAHUTENM, a Ha OTXOMSIIMX JIMHUSX — ABTOMAaTHYECKHUE BBIKIIIOYATEIN.
VYeTrpolicTBa 3aMThI T0JKHBI OBITH COTJIACOBaHBI 10 CEIEKTUBHOCTH.

Jlns BeIOOpa ammapaToB yMpaBiICHHs W 3aIIUTHI, @ TAKXKE JUIsI COTIIACOBaHUS MX JEUCTBUS
HEOOXOJUMO 3HATh TOKHM KOPOTKOTO 3aMblKaHMsA. Tak Kak cxema 3JIeKTpOCHaOXeHUs B
JTAHHOM CJIy4ae He CI0XKHas, pacyeT 11eJeco00pa3Ho BECTH B MMEHOBAHHBIX €TMHHIIAX.

[Tepeuncnennble 3a1a4u HEOOXOIUMO PEIIUTh NP BHIMOIHEHUH KYPCOBOI'O MIPOEKTA. ITO
MO3BOJIMT MPUOOPECTH OMNBIT pelIeHUs] KOHKPETHBIX WHXKEHEpHBIX 3ajad B 00JacTu
AIIEKTPOCHAOKEHMSI, @ TAKKE HABBIKM 0(OPMIICHHS TEKCTOBBIX U TpaduYeCKUX JOKYMEHTOB.
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1. Hcxoanble JaHHBbIE

ITnan 1. [Ipon3BoacTBeHHAs 6a3a CEbCKOXO3SICTBEHHOTO TIpeanpustust Nel
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[Tnan 2. IlpousBoacTBeHHas 6a3a CENbCKO3AUCTBEHHOTO
npeanpusTust Ne2

Macmrad 1:3000
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1- TIlpoxonmnas
2 — Ckiag He(pTEPOTIyKTOB
3— AJMHHHCTpPaTHBHOE 3JIaHUE
4 — MamuHHO-TpaKTOpHAs MacTepcKast
5— Tapax
6 — Cxuan 3amuacreit
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[TyHKT peMOHTa 3JeKTPOOOOpYya0BaHUS
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[Tnan 3. Monouno-toBapHas pepma Nel
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Macrra6 1:4000

CromnoBas

Kopmorex

TenaTHuK nopaliyuBaHus

KopoBHuk ¢ anexrpoBonoHarpesareseM Ha 200 Kopos
AJIMUHUCTPATUBHOE 3/IaHUE

[IpoxonHas

KopoBHuk c anexrpoBononarpeBaresnem Ha 100 kopos
lapax

Cknan KOpMOB
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[Tnan 4. Monouno-roBapHas pepma Ne2

Macmrrad 1:3000

AJIMUHUCTPATUBHOE 3/IaHUE
bans

Koposuuk nmpussizHoro conepxanus Ha 200 kopoB

[Ipoxonnas
I"apax

KoposHuk npussasHoro conepxanus Ha 100 xopos

CromnoBast

TensTHUK JTOpallBaHUs
Cxkrag KOpMOB

Kopmoriex

KotenbHas

[Tnomanaka nas TpaHcnopTa



[Tnan 5. Itunedepma Nel

2

7 q 7
1—- AjMuUHUCTpaTHBHOE 3/1aHUE
2 — Ilpoxonnas
3 — IItumunuk Ha 5000 kyp
4 — bans
5— CronoBas
6 — Wukybaropwmii
7 — Tlnomanka 1js TpaHcopTa
8 — Kopwmorex
9— Ckiag KopMOB

10 — TIItmunuk Ha 5000 Kyp
11 - KorenbHas
12 — TItmunuk Ha 5000 Kyp
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Macmrrad 1:3000



[Tnan 6. IItunepepma No2
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Macmra6o 1:4000

1—- AjaMUHUCTpaTHBHOE 3/1aHUE
2 — Ilpoxonnas
3— Ckiaz roToBoi NpoayKIUH
4 — Tapax
5 — IItumunuk Ha 5000 kyp
6 — IItuunuk Ha 5000 KYyp
7 — Iltnunuk Ha 5000 Kyp
8 — Ituunuk Ha 5000 Kyp
9 - Kopmomex
10— bans
11 - KorenbHas
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Macrra6 1:4000

IIpoxoanas

CronoBas

Cxutag KopMOB

Kopmonex

CunapHuk nopamusanus Ha 100 cBuHeln
Csunapnuk gopamuBanus Ha 100 cBuHEH
CuHapHuk nopamusanus Ha 100 cBuHeln
CsuHapnuk nopamuBanus Ha 100 cBuHen
bans

Tapax

KorenbHas
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IIman 8. Ceunokomiiekc No2

E

4 4

H )

Macmra6d 1:2500

1—- AjMuHUCTpaTHBHOE 3/1aHUE
2 — Ilpoxonnas
3 — CauHapHHK nopamuBaHus Ha 250 cBUHEH
4 — bans
5— CronoBas
6 — CsunapHuk nopamuBanus Ha 100 cBuHel
7 — Kopmorex
8 — TIlnomanka ans TpaHcmnopra
9 - Ckiag KOpMOB
10 — Caunapnuk nopamuBanus Ha 250 cBuHeH
11 - KorenbHas
12 — CaunaphuK nopamuBanus Ha 250 cBuHeH
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IIman 9. Tennmmunseni komruieke Nel
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Temnuna

Temnnma
AJIMUHUCTPAaTUBHOE 3/1aHHE
Cknazx roToBoM MPOyKIIHH
CronoBas

Tapax

IIpoxonnas

Bbans

KorensHas

Macrra6 1:4000
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ITman 10. Terumnyusii KoMIuIekce No2
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Macmra6o 1:4000

Temmra

Temnuna

Temnnma

Temnuna
AJIMUHUCTPATUBHOE 3/IaHUE
Cknaza roToBoM MPOAYyKIIUH
CromoBas

lapax

[Ipoxonnas

bans

KorenrHas
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Tabsuna 1.1 — YcTaHOBICHHAS MOIITHOCTh OTPeOUTENCH

VYcranoBneHHass MOIIHOCTH, KBT

No na HaumenoBanus Bapuant
IJIaHe norpedurenei
1 2 3 4 5 6 7 8 9 10
1. Ipoxoanas 2 105 | 2 1 1 2 3 1 3 3
2. Cxnag He(TEMPOayKTOB 8 7 9 6 7 8 10 | 5 8 7
3. | AmuMmMCTPaTURHOC SMAMME | o4 | o6 | o5 | 18 | 17 | 21 | 12 | 24 | 18 | 17
' Ha 15-25 pabounx mect
MalluMHHO-TPaKTOpHAs
4 MacTepcKast
' Ha 10-20 TpakTOpOB 35|30 | 25 42 | 46
ua 30-40 TpakTOpoB 45 38 40 50 55
5. Tapax Ha 10 aBToMammn 49 | 45 | 45 | 24 50 32 | 55 | 47 | 28 44
6. CkIaj 3amacHbIX 4acTeil 5 7 3 5 4 3 2 4 5 3
7. | HlyHKT pemorra 43 | 48 | 56 | 40 | 49 |23 | 34 |57 |49 | 50
2JIEKTPOOOOPY IOBAHUS
CronoBas
8 Ha 25 MecT 10 10 12 14
' Ha 35-50 mect 15 | 15 15
Ha 75-100 mecT 25 30 | 20
9. [Mnomanka ouist TpaHcIopTa 3 2 1 3 3 1 2 3 1 3
10. 3AB 20 30 | 35 | 40 | 38 30 34 | 28 | 42 | 30 35
11. KotenbHas 45 | 40 | 50 | 48 51 30 | 28 | 44 | 45 49
bans
12 Ha 5 MecT 5 3 6 8 5
' Ha 10 mecT 10 | 15 12
Ha 20 mecT 16 18
13, | Cr pacchinikix i 20 | 45 | 30 | 35 | 39 | 46 | 49 | 50 | 55 | 28
IpaHyJIMPOBAHHBIX KOPMOB
14. Kopmonex 55 | 70 | 65 | 60 69 |53 |56 |65 | 47 49
TenarHuk JopamyuBaHus
15. Ha 120 Tensar 12 | 17 | 14 18 | 16
Ha 230 TensT 20 25 30 35 28
KoposHuxk ¢
16 3IIEKTPOBOJOHATPEBATENIEM
Ha 200 KopoB 15120 | 18 | 20 19 17 | 18 | 22 | 23 17
KopoBHHK NPUBSI3HOTO
COZIEPIKAHHUS C
17 MEeXaHU3MPOBAHHOM
’ yOopKoii HaBo3a
Ha 100 kopos 11 | 14 | 10 | 12 14 16 | 10 | 12 | 13 16
Ha 200 kopoB 15 | 18 | 16 | 17 22 24 | 19 | 20 | 23 21
18. [tranuk Ha 5000 Kyp 45 | 70 | 55 | 56 60 60 | 48 | 57 | 50 43
19. WHky6aTopuii 20 | 25 | 30 | 18 15 12 | 10 | 26 | 28 16
20. CxJ1azi TOTOBOM NPOAYKIUH 18 | 16 | 32 | 15 27 21 | 30 | 15 | 21 29
CBMHAPHMK JOpaLUBAHKS
21. Ha 100 cBUHeil 15| 14 | 16 | 10 11 13 |12 | 12 | 11 19
Ha 250 cBuHEN 19 | 21 | 25 | 25 26 28 | 20 | 20 | 24 28
22. Temuua 40 | 20 | 50 | 25 15 18 | 39 | 38 | 30 36

15




Tabmura 1.2 — Tok KOpOTKOTO 3aMbIKaHus B Touke K1

[Tapamer Bapuant
pametp 1 2 3 4 5 6 7 | 8 9 | 10
la @ (kA) 15 | 19 | 1,7 | 1.8 | 09 | 16 | 11| 13 | 14 | 1.2

Tabmuma 1.3 — Vcxoxnple maHHBIE 7151 POBEPKH CETH HA 3aITyCK aCHHXPOHHOTO

KOPOTKO3aMKHYTOI'O 3JICKTPOABUTATCIIA

3amyckaemsrii gpuratens D1

PaGoraromuii nsurarens D2

jan)

<

B Hq Py JHCITIO lu _Mn *_Mc _Mrrax2 * _Mcz
E | ) | oo | (A | K| o M=y Me =g M =5y 0 M =g
1 15 3000 |28 |7,0| 0,80 1,2 0,30 2,2 0,85
2 18 3000 | 30|75 092 1,2 0,31 2,2 0,90
3 22 3000 | 37|75 0,90 1,2 0,32 2,2 0,86
4 30 3000 |49 |75 0,92 1,2 0,30 2,2 0,89
5 15 1500 | 25 |7,5| 0,90 2,0 0,33 2,2 0,85
6 18 1500 | 30|75 0,91 2,0 0,30 2,2 0,86
7 22 1500 | 37 |7,5| 0,91 2,0 0,31 2,2 0,90
8 11 1000 | 19 |7,0| 0,90 2,0 0,29 2,2 0,90
9 15 1000 | 27 |7,0| 0,85 2,0 0,31 2,2 0,91
10| 18 1000 | 30 |7,0]| 0,91 2,0 0,30 2,2 0,87
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2. TpeGoBaHMe K pacyeTHO-MOSICHUTEIbHOI 3anncKe

PacueTHO-TIOACHUTENBHYIO 3aMMCKY BBIMOIHSAIOT Ha JUcTax ¢popmara A4 (210%297mm) Ha
oJIHOW cTopoHe sucTa. [lepBast cTpaHHIa pacueTHO-TIOACHUTEIBHON 3allUCKU — 3aJlaHhe Ha
[IPOEKTUPOBAHUE, BTOpAsi CTpaHMIlAa — TUTYJIbHBIM JMCT (IpUIIOKEHUE 1), TpeThs CTpaHULA —
cogepxanue. ConepxkaHMe pa3MellaeTcss B paMKe € LIMPOKMM IITaMIOM, OCTaJIbHbIE
CTpaHMIIBI B paMKaX C y3KUM IITaMIIOM. PacyeTHO-TosICHUTENbHAS 3amicKa uMeeT mudp

KII 000.00.113,
rae KII — kypcopoii mpoekr, 000 — Tpu mocneanure mudpbl HOMEpa 3a4€THON KHUIKKU
oOyuatomerocsi; 00 — rox BeiosHeHUs poekTa; [13 — nosicHuTenbHas 3amucka.

O0BbEM pacyETHO-NIOSICHUTENBPHOM 3allUCKM HE JOoJDKEH MpeBblmare 30  crpaHu.
CokpalieHue cioB JA0IMYCKalTCs TOJIBKO o0LenpuHsAThie, HanpuMep, ITYD. Ilepenoc cioB B
3arojioBKax He jgomyckaercs. Bce @opmyibl, pUCYHKM M TaOJIMLbI JOJKHBI UMETh HOMEP.
Pucynku u TaGnuubl JOJDKHBI UMETh Ha3zBaHUsA. Hymepalus BBINOJHSETCS CKBO3HAs WU B
npenenax paszaena. [Ipy MHOTOKpaTHO MOBTOPSIIOIIMXCS OJHOTUIIHBIX pacueTax MPUBOJIUTCS
OJIUH NIPUMEP, A OCTAJIbHBIE PE3yJIbTaThl CBOAATCS B TaOIMILy.

3. TpeOoBanusi kK rpapuuecKoii YacTH MPoOEKTa

I'paduueckast yacTb mpoekra cocTouT M3 2 jucroB. Ha smcre 1 pasmemaercs miaH
HaceJIeHHOro myHKTa ¢ ceTbio 0,38 kB. /[nst paccunTaHHBIX JTMHUNA JTOJMKHBI OBITH YKa3aHBI:
KOJINYECTBO, Mapka M CEYEHHE IIPOBOJA, IOTEps HAMpPSDKEHHs B KOHLE KaXJ0H JIMHUM,
MOBTOPHOE 3a3€MJICHHE HYJIEBOTO IPOBOJA, HyMepalus OIOp, MPOMEKYTOUHBIA IPOJIET.
[ToBTOpHOE 3a3eMIIeHHE BBIIOJIHIETCS Ha BCEX aHKEPHBIX ONOpax M Ha OMOpax, C KOTOPBIX
3alMTaHbl XKUBOTHOBOMYECKHE TIOMEIIEHHS, a TaKkKe 3/aHus, TJe BO3MOXHO OOJIbIIOE
ckomieHne moAed. Ha nmcre 2 mnpuBoaATcs pes3yibTaThl pacueTa TOKOB KOPOTKOIO
3amblkaHug U coriacoBanus 3ammt TII 10/0,4xkB. OOpa3ubsl ogopmieHus rpapuyecKux
JHMCTOB MpHBEAeHBI Ha pucyHkax 1.1 u 1.2. I'paduyeckue TuCTHI BHINOIHIIOTCA Ha (opmarte
A3.

I'paduueckue TUCTBI UMEIOT MWHUP

KIT 000.00.I'Y,
rae KII — kypcoBoii mpoekt; 000 — Tpu nmocnennue 1udpsl HOMEpa 3a4€THON KHMKKU
oOyuaromerocs; 00 — rox BeimonHeHus npoekta; ['U — rpaduyeckas 4acts.
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METOIUKA ITPOEKTUPOBAHMUSA

1. Pacuer 3j1eKTpUYECKUX HATPY30K MOTpeduTes e

[Tonnas Harpy3ka noTpeOUTeNs paccUUTHIBaeTCs 1Mo hopMyaaM.

S,=FB+0Q2 S, =.B*+Q:z (1.1)

rae Sy u Sy — MmoJHas AHeBHAS M BeYEpHss Harpyska rnorpedutens, KBA; P,u P, — akTuBHas 1HEBHAS
U BeuepHss Harpyska motpedutens, kBt; Q, m Q. — peakTuBHas AHEBHAs W BEYEPHSSA Harpyska
notpeburens, kBap;

3Ha4YeHUsI aKTUBHBIX U PEAKTUBHBIX HAIPY30K MPUBEACHBI B TaOIHIE | MPUIOKEHHUS.
Ecnu ycranoBneHHas MOUIHOCTh HoTpeOuTens B 3aaaHuu (Pyer ;) ¥ Tabnuue 1 He
COBIAJIAIOT — PACCUUTHIBAIOT KO3(D(HUITMEHT KOPPEKTUPOBKU HATPY30K:
P

I{K =
¥CTT

i€ Pyems — YCTAaHOBJIEHHAs MOIIHOCTh NOTpPEOUTENs NpPUBEIEHHAs B 3aJaHUM; Pyemm —
YCTaHOBJIEHHAs MOILITHOCTh ITOTPEOUTEIIS IPUBEACHHAs B Ta0Jl. 1 mpuiioxeHus.

Ha »stor ko3 dummeHnT ymMHOXKAIOT 3HAYEHHS AaKTUBHOW M PEaKTHBHOH HAarpys3Kdu,
npuBeieHHble B Tabiuue 1 npunoxenus. [lonydyenHsle pe3ynbraTsl CBOJAT B Tabauiy 1.1.

FCT =

: (1.2)

Tabmuma 1.1 — Harpysku notpebuteneit

HauMeHnoBaHue JIHEBHOW MaKCUMyM BeuepHuii MakcumMyMm
Ne n(I)/ITM el({inie?;/{l K Px Qx Sa Ps Qs Se
p (kBr) | (xBap) | (kBA) | (kBr) | (xBap) | (xBA)

Ecnu ot TII 10/0,4 kB nuraercst TOJIBKO MPOU3BOJCTBEHHAs! HAarpy3Ka, pacueT BeAyT IO
JTHEBHOMY MakcuMmyMmy (Sp), ecnm TOJIbKO ObITOBas (KWiIble JOMa) — TIO BEYEpPHEMY
makcumyMy (Sp). Korma oT mojacTaHuuu mMTaeTcs CMELIaHHas Harpyska, pacCUMTBIBAIOT
JTHEBHOM U BEUEPHUN MAaKCUMYM U BBIOMPAIOT OOJBIINHI.

2. BoiOop mMecTa ycTraHoBKH TpaHcdopmaTopHoii moactanuumii 10/0,4 kB

Jns cHM)KEHMs CyMMAapHOHM JUIMHBI M CE€YEHUs NPOBOJA JIMHMM dnextponepenaun TII
pacroJiararoT Mo BO3MOXHOCTH B LIEHTpPE DJIEKTPUYECKUX HArpy3ok. IIpu sTom moacraHuys
JIOJDKHA YCTAHABJIMBATBCA HA YYacTKE HE3aTOIUIIEMOM JIMBHEBBIMH HIIM IABOJAKOBBIMHU
BOJIaMH, UMETh yJOOHBIA MOAXOJ JMHUM BBICHIETO HANpPSKEHUs, HE 3arOpakUBaTh MPOE3.]
TPAHCIOPTY, HE CO3/1aBaTh IOMEX B HOPMAIbHOM JKU3HU KUTEJIEH HACEIEHHOTO ITyHKTA.
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y
9 I S,=20 kBA
8 - -——————— -==7
S.,= 45 kBA ;
7 2 !
o |
5 L 1 S.= 31 kBA i
———————- ———1— I
4 ; |
|
3 I
I
|
2 I
| |
1 I 1
| |
| | ¥ | [ | Y|
o 1 2 3 4 5 6 7 8 9

Pucynok 2.1 — OnpezeneHue eHTpa JIEKTPUUSCKUX HAIPY30K

LleHTp AMEKTPUYECKUX HATPY30K OMPEICIIIOT Tpad)0OaHaATUTHISCKUM METOI0M. {715 3TOTO
Ha TJIaH JIEKTPUPUIUPYEMOTo 00bEKTa HAHOCATCS KOOpAWHATHBIe ocu. Havano koopauHat
BBIOMpAETCST MPOU3BOJIBbHO. Ha KOOpAMHATHBIE OCH HAHOCSTCS JENEHUs, PEKOMEHIYETCS

npuHATE pasmep geneHus 0,5 com. U3

IeHTpa

Ka)K,HOﬁ Harpysku IpOBOIAATCA
NEPHCHAUKYJIAPBI HA OCh X U OCh Y. HOJIHYIO MOIITHOCTb U KOOPAWHATBHI HAIrpy30K CBOIAT B

tabnuiy 2.1.
Ta6J'II/ILIa 2.1 —Tlonnas MOITHOCTb U KOOPAWHATEI JICKTPUYCCKUX HAI'PY30K
Ne S (xkBA) X (cm) y (cm)
1 20 8,3 7,9
2 45 2,5 6,2
3 31 4,7 4.4
KoopauHaThl IEHTpa Harpy30K Xy ¥ Yy ONpPEACISoTCs 1Mo popmMyiam:
n
ZSiXj
X, ==t — 2.1)
I n ! :
xS
i=1
n
P 1Si Yi
1=
Yu= T (2.2)
PIT
i=1

riae Sj— MoJHas MOIIHOCTH i-0i Harpy3ku, KBA; Xi ¥ Yi — MPOCKIMHU [IECHTPOB HArpy30K Ha

0Ch X M OCB Y, COOTBETCTBEHHO; £Sj — CyMMa ITOJHBIX MOIIHOCTEH BCEX HArpy30K.
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Torna, moxcraBuB 3HaueHHS U3 Tabauubl 2.1 B popmysnsl 2.1-2.2, moxydum:

Sy, + 5% +S5%; _ 20X83+45X25+31X47 _
¥ = = = < CM;
; S, +5,+85, 20 + 45 + 31

St Sy +Siys  20X79+45X62+31x44
Ya S, +5, + S, 20 + 45 + 31 Sl

3. Beioop Tpaccsl BJI-0,38 kB

[Tpu Be16OpPE Tpaccer BJI-0,38 kB HeoOxoauMo cobimonarh cieayronme Tpedoanus. s
CEJIbCKUX HaceJIeHHbIX IMYHKTOB pekomenayercs npumenats KTII ympomenHoro tuma. Ot
TaKUX MOJICTAHIMH MOMIHOCTBIO 710 250 KBA Moryt ObITh 3anmTanbl 3 ¢uaepa (OTXOIAIMNX
muann) 0,38 kB, a momHocThio 250 kKBA u Gonee — 10 ¢unepos. Harpysku no ¢uaepam
JIOJIKHBI PACIIPENETATHCS 10 BO3MOKHOCTH PaBHOMEPHO.

JluHus 31eKTponepesaynd He JIOJDKHA BO3BpAIlaThCs Hazajd K moacraHuuu. Ecim Tpacca
BJI nmBaxnmer moBopaumBaer (puc. 3.1, a), TO HOTEepHU SJICKTPOIHEPTUU HA Yy4acTKe a-B
yaBauBaroTcsi. BHyTpennuii yron nmosopora BJI e nomken Obith MeHbine 90° (puc. 3.1, 0).
OTnmaiiku OT BO3AYIIHOM JIMHUM W TiepecedeHus e€ ¢ JPYyruMH BO3AYIIHBIMH JIMHHSIMA
3JIEKTpOIepeauy, WM JUHUSAMH CBSI3U BBIMOJIHAIOT MO NPSIMbIM yriioM. Y TynukoBoi KTII
10/0,4 xB ¢ BozayumasiM BBostoM BJI-0,38 kB MOTyT OTXOQHUTB C TpeX CTOPOH, a C YeTBEPTOU
croponbl noaxoaut BJI-10 kB. IlpousBoiacTBeHHble U OBITOBBIE HArpy3ku Cjexyer
3aMUTHIBaTh OT pasHbIX mojcTaHuuii. [lpumep Bo3moxkHOW KoH(purypauuu BJI-0,38xB
noKa3aH Ha puc. 3.2.

d B
TM10/0,4kB
@
|
a)
Tr110/0,4kB
|
O 7
6)

Pucynok 3.1 — HenpaBuibHas koHpurypanus tpaccsl BJI-0,38 kB:
a) Bo3Bpat BJI, 0) ocTpsIif yroi moBopoTa TPpacchl
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BJ1-10kB
T1M10/0,4xB

JInHna1

2| /
IMHMA3

L18
19

11

Pucynok — 3.2 KTII 10/0,4 kB c nuTaroriei u OTXOSAIMIUMH JIMHUSIMHU

4. Pacuer narpy3ok BJI-0,38xB
[Ipexxae YeM MPUCTYNUTh K pacueTy CEUeHUs NPOBOJA, HEOOXOIUMO OIpPEIEIHUTh

Harpy3ky no ydactkam BJI. Jlig 3TOro coCTaBisIOT pacueTHYH CXeMy, Ha KOTOpOH
YKa3bIBAIOT HArpPy3KHU MOTPeOUTENCH U JUTHHBI yUYaCTKOB JIMHUY B Kuiiomerpax (puc. 4.1).

BJ/1-10kB  TM10/0,4kB

NuHus3 / Jntns 1
2

5014 015 3 015 2 015 1 04 7 017 1 015
NN
S9 S8 S6 S4 Sf

S2 S3
JInHUg 2

- 3014

0.3
1

" L

0.08 S5 S7
2 5 0.35 6

L

S11 S10

Pucynok 4.1 — Pacuernas cxema BJI-0,38 kB
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Jlanee cyMMHpPYIOT Harpy3ku morpeOuTesneil Ha KakaoM ydactke JuHuA. CyMMHUpOBaHHUE
HAUMHAIOT C MOCJIEAHET0 Y4YacTKa M MPOU3BOAAT C MCIOJIB30BAHUEM CIHEIHAIBHBIX TaOIHIL
(tabn. 3 mpui.). K Gonbmield Harpy3ke mpuOaBISIIOT HE BCIO MEHBIIIYIO HarpysKy, a TOJIBKO
no6aBky ot He€ (AS). Hanpumep, HeoOXomuMo cioxuTh Tpu Harpy3ku: S = 10 kBA, S =5
kBA u S3= 7 kBA. [l aToro cHavyana k Harpy3ke Si nmpuOaBisieM J00aBKy OT Harpy3k Sp
(AS2=3):

S1+S2=10+3=13 kBA (4.1)
3aTeM K MOJIyYeHHOH CyMMe NpubaBJisieM 100aBKy OT TpeTbeil Harpy3ku (ASz = 4,2):
(S1+ S2) + AS3=13+4,2=17,2 kBA (4.2)

Hns onpenenenus momHoctu TIT 10/0,4 xB apudmernyeckn cymMMUpPYIOT Harpy3Kd Ha
rojioBHbIX y4yacTkax Bcex BJI-0,38 kB. IlonyuyeHHBIN pe3yapTaT YMHOXKAOT Ha KO3 uImeHt
pocta Harpy3ok (kp). Ecim muHamuka pocra Harpy3ok HEM3BECTHA — MPUHHMAIOT kp =1,2.
3arem BHIOMPAIOT OMMKaMIIy 0 OOJBIIYIO CTAHAAPTHYIO MOLTHOCTD MojicTaHuU. CTaHJapTHBIE
momHocTr TIT 10/0,4kB: 25; 40; 63; 100; 160; 250; 400; 630 kBA. Pe3ynbraTel pacuera
cBojsiTCs B Tabmmiy 4.1.

Tabnuna 4.1 — Harpysku BJI-0,38 kB

Pacuernslit Jnuna
Y4aCTOK (xm)
TII 1

JInnus 1
Vo1

Pacuernas Harpy3ka (kBA)

JIunans 2
Y44

JInuus 3
Yo

Cymmapuas Harpyska TII 1

5. dnexrpuyecknii pacuer BJI-0,38 kB

CedeHue npoBoja BBIOMPAIOT MO JUIMTENBHOMY JOIMYCTUMOMY TOKY M HPOBEPSIOT IO
MEXaHUYECKON MPOYHOCTH U JOMYCTUMOM moTrepe HanpspkeHus. OauH ¢uaep MmoacTaHUuu
NUTAOUIEW MPOU3BOJCTBEHHYIO HArpy3Ky IMpOBEpPSETCS Ha BO3MOXHOCTb ITyCKa MOIIHOTO
ACMHXPOHHOT'O 3JIEKTPOJBHUraTeNss C KOPOTKO3aMKHYTBIM pOTOpOM. Tak Kak JIMHHUS
BBIIIOJIHEHA  CaMOHECYIIUM  M30JMpOBaHHBIM  mpoBojgoM  (CHUII), nmomonHuUTENBHO
MIPOU3BOJIUTCS MPOBEPKA HA TEPMUUYECKYIO CTOHKOCTh B PEKUME KOPOTKOrO 3aMbIKaHUs. B
coorBercTBUM ¢ 1.2.4.13. u 1m2.4.16. IIYD Bo3aymHbIE JMHUM 3JIEKTPONEpPENadn C
CaMOHECYIIMMHU H30JUpOBaHHBIMU mpoBogamu (BJIM) BbIMONHAIOTCS MNPOBOJIOM OJHOTO
ceueHus Mo Bcel anuHe JuHUM. [10 yClIoBUSM MeXaHMYECKOW MPOYHOCTH cedeHue (ha3HBIX
MIPOBOJIOB MarucTpaiv JOJKHO ObITh HE MeHee 50 MM?.

Tak kak ceuyeHue IPOBOAA MPUHATO OJWHAKOBBIM IO BCEH UIMHE JIMHUM PACUYET BEAYT IO
TOKY T'OJIOBHOTO y4acTKa.

3Hasi IOJHYIO MOIIHOCTb, ONPEEINIAIOT PACUETHBINA TOK 0 (hopMmyIe:
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_ o1

V3U,
rie lo.1 — TOK Ha TOJIOBHOM y4acTke, A; So.1 — Harpy3Kka ToJIOBHOrO y4acTka, KBA; U, — HOMHHAIIEHOE
JIMHEHHOE HanpshKeHue, KB.

[TonydeHHBIN pe3yJIbTaT CPABHUBAIOT C JOMYCTUMBIMU 3HAYEHUSIMH TOKa ISl MPOBOJIOB
BO3IYIIHOW JWHUK (Tabyi. 4 Tpwi.) W BHIOMPAIOT NPOBOJ TAKOTO CEYCHHUS, YTOOBI
JOITYCTUMBIN JJITEIBHBIN TOK ObLT HE MEHBIIIE PaCYCTHOTO.

BriOpanHblii IpOBOJA MPOBEPSIOT IO JOMYCTUMOW moTepe HampsokeHus. s aTtoro
OTPeACIIOT (PAKTHUECKYIO TOTEPIO HANPSHKEHUS Ha Y9acTKe 1Mo popmyJie:

Il}—l

(5.1)

Sl .
AU, =U—(r0 COS@+ X, Sin @), (5.2)
rae S — Harpyska Ha yuactke BJI, kBA; | — nnuna ywactka, kM; U, — HOMHHaIbHOE JIMHEHHOE

HanpspKeHue, KB; o — yaenbHOe aKTHBHOE COMPOTHBIICHUE TPoBoaa, OM/KM; COS ¢ — K03 ummeHT
MOIIHOCTH; Xo — yJIeTTbHOE HHAYKTUBHOE COMPOTHBICHKE MpoBoaa, OM/KM; Sin ¢ — Sin arccos ¢.
CyMMHPYIOT MOTEPIO HAPSHKEHUS BCEX YYACTKOB JIMHUU

AUy = AU 5y TAU 4 5 + -+ AU 1) (5.3)
CpaBHUBAIOT (HAKTHYECKYIO MOTEPIO HAMPSDKEHUS C AOMYCTHMOM:
AUg = AU . (5.4)

Ecnn nanHoe ycioBue HE BBINOJIHAETCS — OEpyT CeueHHUe MPOBOJA HA CTYNEHb BbIIIE U
MOBTOPSIOT pacyeT. PEKOMEHI0BaHHOE NOIYCTUMOE 3HAUYEHUE MOTEpU HanpshkeHus st BJI-
0,38 kB AU on = 6 % 0T HOMUHAJILHOTO HATIPSKECHUSI.

Ecnu muans 0,38 kB muTaeT acHHXPOHHBIE AJICKTPOBUTATEIM MOIITHOCTHIO Oosee 10 kBT,
TO €€ HeoOXOJMMO TPOBEPUTh HAa BO3MOXKHOCTh IIyCKa M YCTOMYHMBON pabOTHI
anekTpoABuratens. Jlyis MpoBepKHM CeTH Ha BO3MOXKHOCTH Iycka 3nekrpojasuratens D1
PacCUUTHIBAIOT CIEAYIOIINE TapaMeTphbl:

AKTHBHOE U MHIYKTUBHOE conpoTusieHue BJI-0,38 kB:

rm=rol;  Xu=Xo'l, (5.5)
rae o — yJelbHOe aKTHBHOE COMPOTHUBIEHHWE MpoBoAa, OM/KM; Xo — YAEIbHOE HHIYKTUBHOE
CONPOTHUBIICHUE MTPoBOa, OM/KM, (Tabu.7 mpuit.); | — inHa JTMHKUM, KM.

ComnpoTHBIEHUE CETH:
F=En+T, Xe=Xn+Xa, (5.6)

[TpoBepsieM ceTh Ha BO3MOXHOCTb Iycka oaiekTtpojsurarens DI1. PaccuutbsiBaem
COIPOTHUBIIEHUE CHIIOBOTO TpaHcopmaropa TII:

AP U? 265x0,4° x10°

MH

]
TS 1602
x, =22 =17 =/0,0452 —0,017% = 0,04(Om), (5.8)

rae AP,y — TOTepH MOIIHOCTH B Meau TpaHchopmaTopa (HOTEpH KOPOTKOrO 3aMbIKaHMS), Sur —
HOMHHaJIbHast MOLTHOCTh TpaHc(opMaTopa; Zr — IOJIHOE CONPOTHBIICHHE TpaHchopMaTopa
ConpoTtusienue TUHUA 1:
ConpoTHUBJIEHUE CETH:

=0,017(Om), (5.7)

re=r+ry,=0,017+0,24=0,257 (Om); (5.9
X=X +X,=0,04+0,018=0,058 (Om). (5.10)
KoadduimeHT MOITHOCTH IBUTATEIIS TIPU TTYCKE:
2x0,92x1,2

cosg, =2cosp,m 1k, = =0,29. (5.11)

7,5
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IToTepst HANPSKEHUSI B JIEKTPUYECKON CETU B OTHOCHUTEIIBHBIX €IMHULIAX:
AU = J3(r, cos g, +x, sin @)1, 173(0,257 x 0,29 + 0,058 x 0,96)367,5
" U - 380

H

=105,  (5.12)

rae |, — myckoBoit Tok anekrpoasuratens |,=1.ki=49%7,5=367,5 A; sing, =0,96 — cunyc yria ¢ npu
MycKe, onpeAessieTcs o 3HaueHuto cos ¢ = 0,29 .

Hanpsoxkenne na mumHax 0,4kB Tpancdopmaropuoii moacranmmu 10/0,4kB nmo mycka
3JIEKTPOJIBUTATEIS:

Uu=Uxs+0U=0,4+5=0,45 kB, (5.13)
rae oU=5 — perymupyemass HanbaBka TpaHcdopmaropa 10/0,4xB mis ynameHHOTO mOTpeOHTENs
(npunoxenue 2)

Hanpsoxkenne na mmuax 0,4kB Tpanchopmaropnoit moncranumu 10/0,4kB mo mycka
ANEKTPOJABUIATEIIS] B OTHOCUTEIBHBIX €AUHULIAX

. U, U,+&U 04+005

U’ =—u =1125. ,
““u, U, 0,4 (.14)
HaHpH)I(eHI/IC Ha 3aKUMax 3JICKTPOABUTATCIIA ITPU ITYCKE B OTHOCUTCIIbHBIX €AUHULIAX
.Ul 1125
e — =0,59. (5.15)

"T14 AU 14105

IIyCckOBOM MOMEHT ABUTIATelIsd C yYETOM CHUKEHUS HAIIPSIKEHUS IIPHU IIyCKe

m/ =UZm,_=059%%12=04 (5.16)
VYciioBue mycka 3JIeKTPOIBUTATENS
M . 13x03
1> 7% 1 13x03 1 678, (5.17)
m/ 0,
n

YcnoBue BBEITIOTHAETCS.

[TpoBepsieM ceTh HAa YCTOMUMBOCTH PabOTBHl ACHHXPOHHOTO 3NeKkTponBurarens D2 mpu
mycke coceaHero asuratens D1. MakcumanbHbiit MOMeHT aBurarens D2 ¢ yueTom CHIKEHUS
HaIpsKEHUs [IPU Iy CKe:

m_,=U>m_,=059>%x22=13 (5.18)
rac Uz*n — HAIIPAKCHUC Ha 3aKUMax pa60Ta}0Luero ABUTATCIIA IIPU ITYCKE COCEAHETO ABUTATCIIA PABHO

HaIIPsOKCHUIO Ha 3a’KMMaXx 3aIlyCKacMOro ABUTaTEIIA.
YcnoBue ycroitunBoii paboTel qeuratens D2

R
1> 1Moz 4, 133089 1y g gq (5.19)

Mo 2 3

VYcnoBue BBINOIHACTCH.

Ogny muuuo 0,38 kB HeoOXogumMo mpoBEpUTH HAa  BO3MOXKHOCTH — ITyCKa
anekrpojasurarens. IIpoBepka Ha BO3MOXKHOCTBH IIyCKa JJIEKTPOJABHUIATENs IIPOU3BOAUTCS
UCXOJd W3 YCIOBHMS, 4YTO B MOMEHT IIyCKa OTKJIOHEHHE HANpsSOKEHUS Ha 3aXumax
AIIEKTPOJIBUraTelNls He AOJKHO npesbimaTh 30% ot HomuHanbpHOTO. Ilpenmnonaraercsa takxke,
yto HanpspkeHue Ha mmHax 0,4 kB TII10/0,4kB oT KOTOpBIX MHUTaeTCsl 3JIEKTPOJBUTATENH
paBHO HOMHUHAIBHOMY. B 2TOM ciydae OTKIOHEHUE HANpsDKEHUS Ha  3aXKUMax
ANEKTPOJIBUraTesl paBHO mnorepe HamnpsokeHus B JmHMM 0,38kB. IloTepro HampspkeHHs B
IIyCKOBOM pEXHUME C JOCTATOYHOM Il IPAKTUYECKUX PACUYETOB TOYHOCTBIO MOXKHO

OIMPECACIIMTD 110 BEIPAKCHHUIO
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SU = AU% ¥ ———100,
b Z.tZ,, (5.20)
rac Zc — ITOJIHOC COHpOTI/IBJ'IeHI/Ie CCTH, ZM — ITOJIHOC COHpOTI/IBJ'ICHI/Ie BJ'ICI(TpOIIBI/IFaTCJ'IH.
Ze=Zyt Zo, (5.21)
rae Z, — nmoynHoe comnpotusienue auauu 0,38xB; Z;, — monHoe comporuBieHue Tpanchopmaropa
10/0,4xB.

Z, =41t +x7, (5.23)
roer = I’ol — aKTMBHOC COIIPOTHBJIICHUC JIMHUH; X = Xol — UHAYKTHBHOC CONIPOTUBJICHUEC JINMHUU,
| — nyuna muanm 0,38kB ot TIT 10/0,4kB 10 MecTa yCTAaHOBKH SJICKTPOABUTATENIS, KM.

; oy = u 9%U2 o4

TP 1005,107% (5:24)

rae U — HampspKeHHE KOPOTKOTO 3aMbIKaHWs TpaHcdopmaropa (tadm.5 mpmit); Uy —
HOMHHAJILHOEC HANpsDKCHHE TpaHcpopmaTopa (MPUHUMACTCS  PAaBHBIM  BTOPUIHOMY
HANPSDKEHUIO, TaK KaK CONMPOTUBIIEHUE TpaHC(hOopMaTopa UCHIOIb3yeTCs AJs pacyeTa TOKa K.3.
co cropons! 0,4 kB); Sy — HOMHHAIBHAS. MOUTHOCTH TPAHC(HOPMATOPHOH MOJICTAHIINH.

Z =—, 5.25
rie Uy — HOMHHATIbHOE HanpsKeHue; K — myckoBoit KoauiueHT; |y — HOMUHAIBHBIN TOK.
ITpu nposepke CUII Ha TepMUYECKYIO0 YCTOMUHUBOCTD JOJIKHO BBIIOJHATHCS YCIOBHE
IK.pS IK. 0y (526)
rae l., — pacdeTHOe 3HaYeHHE OAHOCEKYHJIHOTO TOKa KOPOTKOTO 3aMbIkaHus B Hadane BJI-0,38kB;
l.o — JOmMycTHMOE IO YCIOBHSM TEPMHUYECKOW CTOWKOCTH 3HAYEHHE TOKA KOPOTKOTO 3aMBIKAHUS
(tabn.7 mpun.). Ilpu Tokax Oosee 1KA aBTOMaTHYeCKHE BBIKIIOYATEeaH cepud BA pabortaror B
HE3aBHCUMOMW 4acTU BPEMsI-TOKOBOH XapaKTEpUCTHKH, T1ie BpeMst cpabaTteiBanus (7) paBao 0,02 c.

HOBTOMY NPUBCACHHBLIC B Ta6n1/1ue 3HAYCHUS lxo HaaAO YMHOXATb Ha KOS(l)(l)I/H_[I/IeHT
1

K== (5.27)
PacueTHoe 3HaueHME TOKa KOPOTKOTO 3aMbikaHus B Hadaine BJI-0,38kB
400
I =—
pacy ’ (5.28)
NEYA

rae Z11 — CONPOTUBIICHHE NIPSIMOI moceoBarenbHocTH Tpanchopmaropa 10/0,4xB, nmpuBeneHHOE K
Hanpspkenuro 0,4kB (Tadu.6 mpu).
Tabmuiia 5.1 — Pe3ynbratsl asekrpudeckoro pacuera BJI-0,38kB.

PacuetHbrit Hdnuna Pacuernas Harpyska [ToTepst HanpsiKEeHUS Mapka u ceuenue
Y4acToK (xm) (xBA) AU (B) poBoOJa

TII 1

JInans 1

AN

Y1,

Jlnans 2

JIunaug 3

Cymmapnas Harpyska TIT 1 Ss=(Sui+ Swot Su3)Kp

Homunansaas momuocts TIT 1

27




IIpumep Bb1OOpa ceuennss CUII-4

Hcxoaubie pannbie: Jlunus 0,38kB muraercs ot TI110/0,4xB momnocThio 160kBA, k
JUHUM TOJKIIOYEHa IPOU3BOJICTBEHHAs Harpyska. [lo yciioBui0 MexaHHUeCcKON MPOYHOCTH
npussat CHUII-4x50. JIuHus cOCTOMT M3 TpeX ydyacTKOB. J[JIMHBI M pacyeTHble HArpy3Ku
y4acTKOB TpuBeAcHbl B Tabn. 5.2. [lomyctumass mnotepss HampsbkeHus B BJI-0,38kB
AUyori=6%. B  KOHIlE JHMHUM TOJKIIOYEH AaCHUHXPOHHBIM  3JEKTPOJBHUIaTeilb C
KOPOTKO3aMKHYTBHIM poTOpoM. HoMmuHaIBbHBINA TOK 3yekTpoasuratens |, = 28A, myckoBoit
k03 durment ki = 7.

Tabnuua 5.2 — JInuHbl M HATPY3KH YYACTKOB

PacuertHslil yyacTok Juuna | (km) Pacuernas narpyska S (kBA)
1-2 0,15 47
2-3 0,12 35
3-4 0,11 12

IIpoBepka mo AIUTEIBHOMY J0IYCTHMOMY TOKY
Hcxons U3 ycnoBHil MeXaHHUecKoi npounocty, npuaumaem CHUIT ceuennem 50 mm?. Tok
Ha T'OJIOBHOM Y4aCTKE

Sy 47
_,=—2—=

12 = 7154,
2~ J3u. 1,73x038 (5.29)

[To Ta6mn.4 npunoxeHus HaxoauM aomycTuMblil Tok aiiss CUIT 4x50
lion = 140A
Tok Ha rOJOBHOM y4acTK€ MEHBUIE OMYyCTUMOTO0, CIEA0BATEIbHO, IPOBOJ MPOXOJIUT IO
ATOMY IOKa3aTeNIo.

IIpoBepka no 10MycTUMO¥ NMOTepe HANPSZKEHU
[To Tabn.4 npuiokeHUs HaXOAUM YJENbHOE aKTUBHOE M MHIYKTHBHOE CONPOTHBIICHUE
CHUII 4x50.
ro=0,641x1,1=0,7050m/kMm; Xo = 0,0850Mm/kMm.
[To Tabn. mpwiokeHHs HaXOAUM KOI(P(GUIMEHT MOIIHOCTH MJi MPOU3BOACTBEHHOMN
Harpysku cosp=0,70; 3Has cosp, paccuuTbIBaeM cunyc yrina ¢ sinp=0,71.
[Torepst HaNPsHKEHUS IO y4acTKaM

12X 0,11

4y, = ——-—(0705x 0,70+ 0,085 X 0,71) = 1.98; (5.30)
35 % 0,12

AU,y = —2-—(0705% 0,70+ 0,085 X 0,71) = 6,1B; (5.31)
47 X 0,15

AU, = ——-—(0705X 0,70 + 0,085 X 0,71) = 10,2B, (5.32)

CymMmapHas norepst HanpsbkeHus: B Boaprax

AU, =19+ 6,1+ 10,2 = 18,2B.
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CymmapHas notepst HanpsbkeHus B %
18,2
AUgy, = ——100 = 4,8%.
% 380 %

PacuetHoe 3HaueHne MOTCPU HAIIPAKCHHA MCHBIIC NOITYCTUMOI'O
AUz, < U

gom*

[TpoBo TPOXOAMT.

IIpoBepka Ha BO3MOKHOCTH MYCKa ACHHXPOHHOT0 3JIeKTPOIBHIATEJIsI

Comnpotusnenue BJI-0,38

r =11 =0,705(0,15 + 0,12 + 0,11) = 0,705 X 0,38 = 0,27 Om; (5.33)
x = x,l = 0,085 X 0,38 = 0,03 Om; (5.34)
Z =472 4+x2=1402724 0,032 = 0,272 Om. (5.35)

Conporusienue Tpancpopmaropa
u, YU2 4,5% 0,16

Z =X _ = = = 0,045 Om. 5.36
® ™ 1005,107% 100 x 160 x 1073 ( )

ComnpoTHuBICHUE CETH
Z.=Z,+Z,=0272+0,045= 0,317 Om, (5.37)

ConpoTHuBIEHHE ANEKTPOABUTATENS

H

; B 380
O \BkI, 173X7Xx28

=1,121 Om. (5.38)

OTKIIOHEHUE HAIIPSKCHUA Ha 3aKUMax JJICKTPOABUTATECIIA
Z 0,317
SU= AU » —=—100= 100 = 22%
D Z.tZ, 0,317 + 1,121 ‘ (5.39)

OTKIIOHEHNE HanpsDKEHUS Ha 3aXumax oaekrponasurarens MeHbme 30%, mpoBon
IIPOXOJIUT.

6. PacueT TOKOB KOPOTKOTI'0 3aMbIKAHMS
s BeIOOpa ammapaToB YMPaBIEHUS M 3alUThl HEOOXOIMMO 3HATh BEIMYMHY TOKOB
KOPOTKOTO 3aMbIKaHHsA. Tak Kak CXeMma CeTH He CJOXKHas, pacyeT NpPOU3BOANM B
UMEHOBAHHBIX €IMHUIAX. OJEMEHThl CXEMbl MOTYT OBITh TPEACTaBICHbl MOJHBIM
COMPOTHBICHHEM z = Yr? 4+ x? WIM WHIYKTHBHBIM COINPOTHBICHHEM X, €CIIH aKTHBHOE

compotuBiieHne I cocrtaBiasier meHee 10% oT momHoro compotuBieHus. s pacdera
COTIPOTHBIICHHUS CHCTEMBI HEOOXOIMMO 3HATh TOK Tpex(ha3zHoro koporkoro 3ambikanus (k1)
B Touke K1 (Touka moOmKiIOYeHHsS CETH K cucTeMe). B maHHOM citydae 3TOT TOK 3a/aH, B
peabHBIX YCIOBUSAX €ro u3Mmepsitor. [Ipm pacyerax HOMHHAIbHOE HampspDKEHUE OepeTcs ¢
3amacoM B 5%.

Ucxons u3 cxemsr cetu 10/0,38 kB (puc. 6.1.) cocTaBisOT SKBUBAICHTHYIO cxeMy (pHc.
6.2.), 3aTeM pacCUYHTHIBAIOT CONMPOTHBIICHUE 3JIEMEHTOB CETH.
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K1 KZ/ K3 /\/
BI1-0,38KB
|

Tr10/0,4kB
Pucynok 6.1 — Cxema cetu 10/0,38 kB

Cuctema K1

Tp-p

100mp D 0388

Pucynok 6.2 — OxBuBanentHas cxema cetu 10/0,38 kB

Cucrema
7 ¥ (U, + 5%)
cuer  “eomer T =3 - (540)
1IIJ'Elrla-:l
Tpancpopmarop 10/0,4 kB
o U%UZ
Zop =Xy = 1005 (5.41)

rae U — HanpspkeHre KOPOTKOTO 3aMbIKaHus TpaHchopmaropa (tadbn.5 npui.); Uy — HOMHHAITBHOE
HanpspkeHue TpaHchopmaropa (MPUHHUMACTCS PAaBHBIM BTOPUYHOMY HAMPSIKEHUIO, TaK Kak
COMPOTHUBJICHHE TpaHChopMaTopa HCIONB3YeTCs JUIs pacyera Toka K.3. co crtoponel 0,4 kB);
Sy — HOMUHAJIbHASI MOIIHOCTH TpaHCc(HOPMATOPHOHN IO/ICTAHIIUH.

BJI-0,38 B
T =1l (5.42)
e fo — y/IeIbHOE aKTHBHOE CONPOTHBIICHHE POoBoa, (OM/kM); | — miuHa muHuH, (KM).
x = x4l, (5.43)

TI€ Xo— y}leHBHoe peaKTI/IBHoe COHpOTI/IB.HeHI/Ie HpOBO,ZIa.
z=rt +x2 (5.44)
PaccuntbiBaeM TOKH Tpex(a3HOro KOPOTKOT'O 3aMbIKAHUSI.
Touka K>
(3} _ UH + 5%
= VB(X et X))
rac UH — HOMMHMHAJIBHOC HaHpﬂ)i(eHI/Ie CCTH, X'CHCT — COHpOTI/IBJ'IeHI/Ie CHUCTCMBI, HpI/IBe}ZLeHHOG K
HanpspkeHuio 0,4xB; X., — conporuBnenue TpaHcpopmaTopa.

(5.45)
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UroObl NPHUBECTH COMPOTHBIEHUE CUCTEMBI Xcuer K Hampsbkenuto 0,4 kB ero nHamo
YMHOXXHTh Ha KBajJipaT ko3¢ dunmenta tpanchopmaruu tpanchopmaropa 10/0,4xB

2 (Uz)z (0’4)2 0,0016 5.46
K =|— = =40, y .

U, 10 ( )
rae Ui — mepBuyHOE HanpspkeHue Tpanchopmaropa; U, — BTopuaHOE HanpspkeHue TpanchopmaTopa.

Touxka K3
3 - = : 5.47
) 1""|13(_‘j{l'l::r!r_'r +X’rp + ZE.’['},EB) ( )
Tae Zsno,33 — MOTHOE conpoTuBieHue TuHun 0,38KB.
PaccunteiBaeM TOKM IBYX(a3HbIX U OJHO(DA3ZHBIX KOPOTKUX 3aMBIKaHUH.
Touxka K>
(zy _ (3
I, =0,87I;, (5.48)
Touxka K3
e (Uy + 5%)
2P (5.49)
3 tZa

rne Up — dasnoe nampsokenue cetu; Z,Y — compoTupnenue TpaHcdopmatopa npu oaHo(GasHOM
3aMBIKaHUH Ha KOPIYC; Z; — CONMPOTHUBIICHHE METIH «(a3a — HyJIeBOH MPOBOI» OT MOJICTAHIIUHU JIO
TOYKH K.3.

Zy= [zu.b + z[:u".-')l
rae Zoy — yIOEJIbHOE CONMPOTHBIICHHE (Ha3HOrO MPOBOIA; Zon — Y/AEIBHOE COTMPOTHBICHHE HYJICBOTO
npoBoja; | — paccrostane ot T. K3 mo TI110/0,4 xB.

IIpumep pacyera TOKOB KOPOTKOI'O 3aMbIKAHMSA
HcxonHble JaHHBIE!

i3
Tox Tpexda3zHOro KOPOTKOTO 3aMblKaHHs B Touke Ki Iélj = 0,7KA; MOIIHOCTb

tpancpopmaropa 10/0,4kB S;=160xBA; BJI-0,38xB Bbimonnena mpoBomom CHII-4x50
(ro=0,705 Om/xm; X0=0,085 Om/xm); mmua BJI-0,38xB 1=0,8xm.
PaccuuTbiBaeM CONPOTUBIIEHNE DJIEMEHTOB CETH

Cucrema
Z = _Wat3%) 105 =8,670
cEcT | ‘‘cECT \."'EII:E} - 1,73 x 0,7 - "
rl
Tpauncdopmarop 10/0,4
U, %U? 4,5% 0,16
7 —x = _ = 0,045 Om,

™ TP 1005, 100 X 160 X 1073

BJI-0,38 kB
r=1,1=0,705%0,8=0,56 Om,

x =x,l=0,085x08 = 0,068 Om,
Zomae = [r2 +x2 = -'flII,.'Evi_‘:2 + 0,068% = 0,564 OmM.

PaccuurtsiBaeM TOKH TpCX(I)aSHLIX KOPOTKHUX 3aMBIKAaHU M
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Touka K2
[IpuBoarM conpoTHBIIEHHE CUCTEMBI K HanpsibkeHuto 0,4 kB

Xlyer = Xower X K2 = 8,67 X 0,0016 = 0,0139 Om,
(3) U, +5% 0,4
0 == = = 3,92 kA,
= V3Kl + X)) 173X (0,0139+0,045)
Touka K3
(@ _ (U, +5%) 0,4

- = =0,37 &
2 VB(Xlo + X+ Zogse) 173X (0,0139+ 0,045 +0,564) A

CHCT

PaccuuthiBaeM TOKM ABYyX(a3HBIX B OJHO(PA3HBIX KOPOTKUX 3aMbIKAaHUH.
Touka K2

(2) (3)

I, =087, =087 X392 =341kA

Bl
Touka K3
PaccunteiBaeM comnpoTuBiieHUE MeTiIH «daza — HYJIEBOW MPOBOA» OT TOJCTAHIIMH IO
Touku Kas:
Z. = (zoy + zon )l = (0,564 + 0,564) X 0,8 = 0,902 Om,

iy LU + 5% 230
“;}[: :?1} ) 0,487 216 A,
. :
% Z, 3 + 0,902

7. Bo10op annapaToB 3amuthl Tpancpopmartopa 10/0,4 kB u BJI-0,38 kB

PaccmoTpum Haumbosiee pacnpocTpaHEHHBIH BapHaHT, KOTJAa JUIs 3aIlUThl CHJIOBOTO
tpanchopmatopa 10/0,4 kB co croponst 10 kB ycraHoBieHbI TI1aBKHE PEIOXPAHUTENH, a HA
orxomsamux JuHusax 0,38 kB aBTOoMaTHueckue BbIKIIOYaTenad. BeiOop ammapaToB 3aIlMTHI
NpOU3BOIUM il camMoil HarpyxkeHHod muHuu 0,38xkB opHolt u3 TpaHcopmaTopHBIX
HOJICTaHIIUH.

7.1 Bo16op niaaBkux npegoxpanureei 10 kB
HomunanbHoe HanpsiKeHHe MIaBKOTO NPEJOXPAHUTENS TOJIKHO ObITh paBHO 10kB.
Uun = 10 xB. (7.2)
[To Tabmume 9 mpui. BeIOMpaeM HOMHHAIBHBIA TOK TUTABKOW BCTaBKH IO YCIIOBHUSM
OTCTPOUKH OT OpPOCKOB HaMarHWYHMBAIOIIETO TOKa TpaHChOpMaTopa B 3aBUCUMOCTU OT €ro
morHoCTH. [To Tabymie 10 npuit. BEIOUpaeM COOTBETCTBYIOIIYIO MapKy MPeIOXPaHUTEIIS.
[IpoBepsiem No npeaebHOMY OTKIOYAEMOMY TOKY
IMO 2 IK1(3) y (72)
rae lyo —~MakcuManbHOE 3HaueHHe OTKIoYaeMoro Toka (Ta6m.16 mpun.); 1a® — Tok TpexdasHoro
KOpPOTKOI'0 3aMbIKaHus B T. Ki.

7.2 Bb160p aBTOMATHYECKMX BBIK/IIOUYaTe el

HomunanbHoe HanpsbkeHne aBToMaTa J0JKHO ObITh He MeHee 380B
Una > 380 B. (7.3)
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HomuHanpHbIN TOK TEMIOBOTO PaCUEIUTEIS
In > Kulpn, (7.4)

rae Ky — x03(h(QUIMEHT yYUTHIBAIOIIUI XapakTep HArpy3Kd AJIEKTpPOABHUTraTeneil, Tak Kak
yCIIOBUSL pabOThI 3NIEKTpOJBUTaTENel Hen3BeCcTHbI, Ky nmpuHuMaetcs paBHbIM 1,0; lpy — TOK
Harpy3KH, paBeH TOKy Ha rosioBHOM y4actke JuHud 0,38kB  (lpu = lo-1).

[IpoBepsieM 1O YCTOMYMBOCTH K OTKIIOUEHHIO MAaKCHUMAJIbHBIX TOKOB KOPOTKOTO
3aMBIKaHUs B MECTE YCTAaHOBKM aBTOMAarTa

les> |1<2(3) ) (75)
rae lcs — HoMuHaIbpHas paboyasi HanOONbIIast OTKIIOYAIOIIAs CTIOCOOHOCTS.
ITo Tabnuie 8 mpwi1. BEIOMpaeM aBTOMAT, UMEIOIIHNKN TpeOyeMble XapaKTEPUCTHKH.

7.3 CorsiacoBaHmue 1o yCJIOBHUSIM CeJIeKTHBHOCTH

Jns  obecriedeHusi CEJIEKTHBHOCTH DPAa0OTHI amIapaTroB 3allUuThl HAJ0 COTJIacoBaTh
ABTOMATUYECKUN BBIKJIIOYATEIh C IUIAaBKUM MpeaoxpaHuteneM. HeoOxomumo, 4ToOBI MpH
KOpPOTKOM 3aMblkaHuu B Havyaie jauHuu 0,38 xB mnepBeiM cpabotanm aBTOMaTHyecKuit
BBIKJIIOYATEh, a 3aTéM CO CTYINEHbI0 BblIEepKkH BpemeHu (At) ne wmenee 0,3c
npeoXpaHuTedb. 1O ecTh TI0 YCIOBUSIM  CEIEKTHBHOCTH BpeMsi cpabaThIBaHUS
npeaoxpanutens Ha cropoHe 10kB mpu xopoTrkoM 3ambikanuu Ha muHax 0,4xkB nomxHO
COOTBETCTBOBATh YCIOBUIO

tp > tas + AL, (7.6)

rae ta — Bpemsi cpabaThbiBaHMsI aBTOMAaTUYECKOTO BBIKJIFOUATeNsl co cropoHsl 0,4kB (onpenensercs mo
BPEM-TOKOBBIM XapaKTepUCTHKaM); Al — MUHIMabHas CTYIIEHb CEIEKTHBHOCTH (TIPU COTIIACOBAHUH
TUTABKOTO TIpeoXpanuTens ¢ aBromatoMm At = 0,3¢).

N

—

] MKT-10

>_

Pucynoxk 7.1 — DnekTpudeckasi cxeMa COTIaCOBAHHUS 3aIIIUT

Yr1005I OIpCACIINTD tas PaCCUUThIBAEM KPAaTHOCTH TOKa Cpa6aTI)IBaHI/I${ aBToMara
(3)
It

I =£‘l .
= &

]

(3
rae I;; — Tok kopoTkoro 3ambikadus B Touke K2; I,; — TOK TEIIOBOroO pacuenuress aBToMara.
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HaxoauM 3Ty TOuKy Ha XapakTepUCTHUKE aBToMara (puc.2 Mpuil.), TaK KaKk OHa HAXOJUTCS
Ha HE3aBUCUMOM yacTu Xapaktepuctuku, 1,~0,02c. Torma Bpems cpabaTbIBaHHs
npeaoXpaHuTeNs 10HKkHO ObITh He MeHee 0,32¢ (1, > 0,32c¢).

Jns onpenenenus tn, Hamo paccuutaTh Tok Ha mmHax 0,4 kB (1. K3) npuBenéuusiii k
HanpsbkeHuto 10 kB, To ecTh onpeaenuTs Kakoi TOK OyaeT nmporekats o muHaMm 10 kB npu
K.3. Ha mmHax 0,4 kB. Hanpumep, Tok TpexdasHoro KopoTkoro 3ambikaHus Ha muHax 0,4xB
(I;;s}) paBeH 3,73kA, Tormaa

|£ , = ﬁ = @
K 25
rae K = 10/0,4 = 25 — xoaddunment tpancopmaru tpancdopmaropa 10/0,4 xB.

[To BpeMs-TOKOBBIM XapaKTepUCTUKaM (puc.3 mpuil.) onpenessieM Bpemsi cpabaTbIBaHUS
IUIABKOT'O NMPEAOXPAHUTEINS IIPU TOKE K.3. paBHbIM 149 A.

top = 0,5¢ > 0,32c.

VYcnoBue ceneKTUBHOCTH BBINOJIHAETCS IIPU TOKE KOPOTKOTO 3aMbIKkaHus Ha muHax 0,4xB
paBHOM 3,73kA. UToObI MpPOBEPUTH BBHINOJHEHHE 3TOTO YCJIOBHE IMPU BCEX BO3MOMKHBIX
3HAUEHUSAX TOKA, HAJ0 IOCTPOMUTH KapTy CeleKTUBHOCTH. Ilopsnok mocTpoeHus KapThbl
CEJICKTUBHOCTH CJICTYFOIIHIA:

[TepeHocM HE3aBUCUMYIO 9acTh xapakTepucTuku aBromara (t,,=0,02 ¢) B KoopauHATHI
«BpeMs-TOK» (puc. 7.2.).

[lepeHocuM B 3Ty K€ CHCTEMY KOOPJIMHAT XapaKTEPUCTUKY Ipenoxpanurens. s 3Toro
BbIOMpaeM Ha HeEWl He MeHee 3-X TO4YeK, IS KaKIOW TOYKH OIpeAessieM TOK U Bpems
cpabaThIBaHUs MPEAOXPAHUTENS. 3aTeM MPUBOAUM TOKH K HampspkeHuto 0,38xB. Jlnsg storo
UX YMHOKaeM Ha K03 dunment

~1494, (7.8)

k—”“—m =25
U, 04 T (7.9)

H
[To momy4eHHBIM TOYKaM CTPOUM XapaKTEPUCTUKY IpPEIOXpaHUTENs, NPUBEIECHHYIO K
HanpsokeHuto 0,38kB. [Ipumep npuseneHust TokoB K HanpsbkeHuto 0,38kB nan B Tabmuue 9.1.
Paccrosinne Mexay xapaKTepUCTHKaMU Ha BCEM HMX IMPOTSKEHUH JIOJDKHO OBITh HE MEHee
cryneHu cenexktuBHocTH At. Ecim 3T0 ycioBue coOmionaercs, 3amurta Oyaer paboTarb

CCIICKTUBHO.
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Pucynok 7.2 — KapTa ceneKTuBHOCTH

YcaoBue CeIeKTUBHOCTH co6n10,uaeT05{ IIpU TOKEC KOPOTKOT'O 3aMbIKaAHUA 10 4KA.

Tabnuua 7.1 — Ilpumep npuBeeHNs] TOKOB cpadaThIBaHUS IJIABKOTO NPEAOXPAHUTEIISL.

Tok K3 na mmnuax 0,4xB (A) Tok K3 na mmnuax 10xB (A) Bpews cpabatnisasms
npeaoxpanuTes typ (¢)

3850 114 1,0

3730 149 0,5

5000 200 0,12

7500 300 0,05

[To ycnoBuio Tepmuueckoit CTOMKOCTH TpaHC(hopMaTopa K TOKaM KOPOTKOT'O 3aMbIKaHHUS
tp<5Sc, (7.10)
Tak kak B JaHHOM Cily4ae MaKCUMaJIbHOE 3HaYeHHE TOKa cpadaThIBaHUs MPEJOXPAHUTENS
paBHO lc, ycrnoBue o0ecrieueHust TEPMUYECKOI CTOMKOCTH TpaHC(hOopMaTopa BITOIHAETCS.

8. BeiBoabI

B BBIBOmax HEOOXOIMMO  KpaTKO  OMHMCaTh METOAMKY  peIleHus  3ajad
chopMyIHpOBaHHBIX BO BBeAeHHMU. Hampumep, Harpy3ku norpeduresneil onpeneisuiuch o
CIpaBOYHBIM  TalNMIIaM, OJHOPOJAHBIE HArpy3Kd CYMMHPOBAJIUCH IpPH  [OMOIIU
K03 duIIMeHTa 0THOBPEMEHHOCTH, PA3HOPOAHbIE TAOIUYHBIM METO/IOM U T.1. MOKHO Takke
OTMETUTh CJIOKHOCTH, C KOTOPBIMH MPHUIUIOCH CTOJKHYTBCS B XOAE KypCOBOIO
MPOEKTUPOBAHUS U CBOM TOXKEJIAHUS 110 €r0 COBEPIIEHCTBOBAHUIO.
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MunnctepcTBO HayKu U BeIciero oopasosanus Poccuiickoit deneparuu
OI'BOY BO CaparoBckuil rocy1apCTBEHHBI YHUBEPCUTET M'€HETUKH,
OnoTexHoJIOruu U nHxeHepun umenu H.M. BaBunosa

Kadenpa «2nexkrpoobopyaoBanue, 3HEprocHa0 eHUE U poOOTHU3 AL

KypcoBoii npoekT no [ucuuivinge «JIeKTPOCHAOKeHne P eANPUATHID)

Tema KypcoBOro npoexkra:

«JIEeKTPOCHADKEHME ... »
(10 BapuaHTY)

Bapuant Cxema
KypcoBo# TpOEKT BBITOJIHUI
(Tomrcsk) (bamunus, HHATTAAITET)
KypcoBoit mpoeKT npuHsiI
(moamwmck) (bamuus, HHUATTAAIIBI )
(oreHka) (mara)

Capartos, 20__



Tabmuma 1 — DnexTpudyeckue Harpy3kd MPOU3BOACTBEHHBIX, OOIIECTBEHHBIX U
KOMMYHaJIbHO-OBITOBBIX IOTpeOUTENeH
HammenoBanue o0bexTa YcraHoBneHHas JIHeBHOM BeuepHuii MakcuMyM
MOIIIHOCTB, KBT MaKCHMYM
Pmi Q[LH PB QB
1 2 3 4 5 6
KopoBHuk c
3JIEKTPOBOJIOHAT PEBATEIIEM:
Ha 100 xopoB 10 10 - 10 -
Ha 200 kopoB 18 18 - 18 -
KopoBHuk npuBsS3HOTO
COJIepKaHus C
MEXaHU3UPOBAHHON yOOpKOit
HaBO3a: 10 4 4 4 4
Ha 100 kopoB 16 6 6 6 6
Ha 200 xopoB
KopoBHuk npuBsi3HOro
COJIepKaHUs C
MEXaHU3UPOBAHHBIM
JIOeHreM, yOOpKOW HaBo3a U
3JIEKTPOBOJIOHAT PEBATEIIEM:
Ha 100 xopoB 20-30 10-18 8 10 8
Ha 200 xopoB 35-60 17-13 13 17 13
Ha 400 xopoB 65 45-25 33 45 33
TensTHUK ¢  POOWIBHBIM
oraeireHueM: Ha 120 Tensar 14 5 3 8 5
Ha 230 Tensar 20 6 4 10 6
Ha 340 Tensar 26 7 5 12 8
CBHHapHUK JIOpaIlUBaHHs HA
100 cBuneit 12 5 3 8 4
250 cBuHel 20 7 4 11 5
[Ttrynuk Ha 5000 xKyp 60 48 26 18 9
Hukybaropuit 15 12 7 10 5
Komrmext Marmms u
obopymoBaHUs
3€pHOOYHUCTUTEIILHOTO 30 25 25 26 23
arperara 34B-20
3epHOXpaHMIINIIE c
HepeIBIKHBIMU
MeXaHU3MaMu €MKOCTBIO: 20 10 10 5 3
500 T 60 20 18 10 5
1000-2000 T
Kopmonex 65 25 20 12 5
Temmna 30 28 11 25 10
Cxuag PaCCHITTHBIX u 30 20 12 1 i
rpaHyJIMPOBAHHBIX KOPMOB
Cknan CTPOUTENBHBIX 5 4 1 2 i
MaTepHajIoB
Ckiazn MUHEPATBHBIX
yao0peHuit 16 12 4 1 -
Ilnomanka njisi TpaHCIoOpTa 3 - - 2 15
Ckiiayt HeTenpoIyKTOB 7 5 4 2 -
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CxJtaj rOTOBOM MPOAYKIIMU 21 18 7 15 7
JleconunpHbII ex c
MUJI0OPaMOii:
JIPM-70 35 16 18 2 -
P-65 45 20 27 2 -
CkJiaJ1 3anacHbIX YacTed 5 3 2 1 -
MamuHHO-TpakTOpHas
MacTepCKas:
Ha 10-20 TpakTOpOB 35 15 12 5 4

30-40 45 20 10 10 8
Tapax:

Ha 10 aBTOMamuH 45 20 18 10 8

25 65 30 25 15 12
60 115 45 40 20 18
IlenTpanbHas peMOHTHast
MacTepCKasi:

Ha 25 TpaKTOpOB 110 45 40 25 20
Myskr PEMOHTa 43 27 20 18 12
3JICKTPOOOOPYIOBAHHUS
Hacocuple  craHmum  UIs 45 45 35 45 3,5
BOJOCHAOXEHUS 55 55 4 55 4

8 8 6 8 6
10,5 10,5 7,5 10,5 7,5
13 13 9 13 9
15 15 10 15 10
20,5 20,5 13,5 20,5 13,5
29 29 20 29 20
Hom xymeTypel (kiry0) co
3pUTEIIBHBIM 3aJI0M:

Ha 150-200 mecT 30 8 3 14 8
300-400 65 10 6 32 20
400-600 100 10 6 50 30

Hauanpnas mkona:
Ha 40 ygamuxcs 10 5 - 2 -
80 12 7 - 2 -
160 20 11 - 4 -
Oo61eoOpa3oBarebHast
IIKOJIa C MaCTEPCKOM:
Ha 190 yuammxcs 55 14 7 20 10
320 80 20 10 40 20
Mactepckass mnpu  CENbCKOU
LIKOJIE 15 7 5 2 -
AJMUHHUCTpaTHBHOE 31aHUE!
Ha 15-25 pabouux mect 25 15 10 8 -
25-50 40 25 18 10 -
70 55 35 25 15 -
CenbcoBeT ¢ OTHAENECHUEM
CBSI3H 10 7 3 3 -
Otnenenne CBsI3U 3 2 1 1 -
Bbpurangueiii fom 6 2 - 5 -
IIpoxoanas 1 1 - 0,5 -
MenuUurMHCKUA MYHKT 12 9 3 2 -
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Cenbckas Yy4acTKOBasI
OonpHUITA
Ha 50 Koek 150 60 35 50 35
CronoBas:
Ha 25 mecT 10 5 3 2 -
35-50 15 9 4 3 -
75-100 20 12 6 4 -
CronoBas c
3JICKTPOHATPEBATEIBHBIM
obopyIoBaHHEM: 40 25 10 10 4
Ha 35 mect 70 35 15 15 5
50 80 35 15 15 5
75
CronoBas c
3JICKTPOHArPEeBaTEIbHBIM
00opy0BaHUEM u c
AEKTPOTLIUTOM: 65 35 15 15 5
Ha 35 mect 100 50 20 20 10
50 110 55 25 22 10
75 150 70 35 45 20
100
Marasus:
Ha 2  paboumx  mecTa
CMEIICHHBIH ACCOPTHMEHT 5 2 - 4 -
Ha 4 MecTa
MIPOJIOBOJIbCTBECHHBIH 15 10 5 10 5
MTPOMTOBAPHBIN 7 6 - 6 -
CMCIIaHHBIAH aCCOPTUMEHT Ha
6-10 mecT 10 4 - 4 -
MIPOJI0BOJIBCTBEHHBIN 20 10 5 10 5
MTPOMTOBAPHBIN 10 3 - 3 -
Kombunat OBITOBOTO
00CTy)KUBaHUS:
Ha 6 paboYux MecT 5 3 2 1 -
10 8 5 3 2 -
25 30 15 10 5 -
bans:
Ha 5 MecT 3 3 2 3 2
10 10 7 2 7 2
20 16 8 5 8 5
Kotenpnas 40 27 16 10 4
Cenbckui JKUJION JIOM
(kBapTHpa) Cc TUIMTON Ha Tase,
KHUIKOM WK TBEPJIOM
TOIIJINBE - 2 0,72 5 1,45
Kusoil 1oM ¢ 3JEKTPOIIUTOM - 3,5 1,15 6 1,5
JKuoi 1oM ¢ 3JIeKTpOIUIUTON
1 3JIEKTPOBOIOHArpeBaTEIeM
- 4,5 15 7,5 1,87
Kumnoit oM ¢ 37AEKTPOILIUTON
1 KOHIUIIMOHEPOM
- 41 1,75 7 2,5
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Tabmuia 2 — KoadduimeHTs! MOITHOCTH CEITLCKOXO03HCTBCHHBIX MTOTPEOUTENCH U
TparcopMaTopHBIX MyHKTOB HanpsbkeHneM 10/0,38 kB

KoaddummmenTt momtaocTH COS ¢ 1
ko3 ument
[Motpeburenu, TpanchopMaTOPHBIE MOACTAHIIUN PEaKTUBHOW MOIIHOCTH I ¢ B MAKCHMyM
Harpy3Ku
JIHEBHOM BEUEPHUM
COS ¢ tg o COS ¢ tg ¢
JKMBOTHOBOIUECKHE M NITULIEBOIYECKHAE ITOMELEHUS 0,75 0,88 0,85 0,62
To ke, ¢ IEeKTPOOOOTPEBHOM
OToIUIeHHE Y BEHTUIISALNS )KUBOTHOBOIUYECKUX 0,92 0,43 0,96 0,29
IIOMEIICHUIN 0,99 0,15 0,99 0,15
Kopmonexu
3epHOOYHCTUTENFHBIE TOKA, 36PHOXPAHUITHIIA 0,75 0,88 0,78 0,80
YCTaHOBKH OPOIICHHUS U JIPeHAaXa ITOYBbI 0,70 1,02 0,75 0,88
[TapHUKM ¥ TEIUTHIIBI HA YJIEKTPOOOOTpEBE
Macrepckue, TpaKTOPHBIE CTaHBI, TapaXKH 0,80 0,75 0,80 0,75
MenbHUIE, MacIo00HKH 0,92 0,43 0,96 0,29
Iexa mo nepepaboTKH ¢/X MPOLYKIIUU 0,70 1,02 0,75 0,88
OO01IecTBEHHBIE YUPEXKICHUS 1 KOMMYHAaTbHBIE 0,80 0,75 0,85 0,62
MPETPUATHS 0,75 0,88 0,80 0,75
JKuieie noma 6e3 IeKTPOILTUT 0,85 0,62 0,90 0,48
JKuibie 1oma ¢ 3JeKTPOTUTUTAMU |
BOJIOHArpeBaTEIIMHI 0,90 0,48 0,93 0,40
TpancdopmaTopHsie TyHKTHI Hanpsokerrem 10/0,38 0,92 0,43 0,96 0,29
KB ¢ Harpy3koii:
MIPOM3BOJICTBEHHOMN 0,70 1,02 0,75 0,88
KOMMYHaJIbHO-OBITOBO 0,90 0,48 0,92 0,43
CMEIIaHHON 0,80 0,75 0,83 0,67
Tabnuna 3 — CyMMupoBaHue Harpy3okK B ceTsix HanpsbkeHust 0,38 kB
SM S/:Loﬁ SM Suoﬁ SM Sﬂo6 SM Squ
0,2 +0,2 12 +7,3 50 +34,0 170 +123
0,4 +0,3 14 +8,5 55 +37,5 180 +130
0,6 +0,4 16 +9,8 60 +41,0 190 +140
0,8 +0,5 18 +11,2 65 +44.5 200 +150
1,0 +0,6 20 +12,5 70 +48,0 210 +158
2,0 +1,2 22 +13,8 80 +55,0 220 +166
3,0 +1,8 24 +15,0 90 +62,0 230 +174
4,0 +2,4 26 +16,4 100 +69,0 240 +182
50 +3,0 28 +17,7 110 +76 250 +190
6,0 +3,6 30 +19,0 120 +84 260 +198
7,0 +4,2 32 +20,4 130 +92 270 +206
8,0 +4,8 35 +22,8 140 +100 280 +214
9,0 +5,4 40 +26,5 150 +108 290 +222
10 +6,0 45 +30,2 160 +116 300 +230
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Tabnuua 4 — DnekTpudeckue mapaMeTpsl npoBogos CUII-4

AKTHUBHOE WNunykTuBHOE

Hucino n COTIPOTHUBJICHUE COTIPOTHUBJICHUE . Tok
HOMHHAIILHOC poBo10B Tipu 50 poBo10B Tipu 50 HomycTuMbIi TepMHYECKOH
cedeHune }I(I/IJZ'I T't1, OM/kM T'11, OM/kM TOK HAarpy3ku, A CTOHKOCTH, KA
CUII-4, mm

lo Xo

CUII-4 4x16 1,91 0,091 70 1,0
CUII-4 425 1,2 0,089 95 1,6
CUII-4 4x35 0,868 0,087 115 2,3
CUII-4 4x50 0,641 0,085 140 3,2
CUII-4 4x70 0,443 0,085 180 4,5
CUII-4 4x95 0,320 0,082 220 5,2

Tabmuua 5 — OcHOBHBIE TEXHHYECKHE IaHHBIE TPeX(a3HbIX IBYXO0OMOTOYHBIX
cuioBbIX Tpancdhopmatopos 10 (6)/0,4 kB

Homunans ITotepu, kBT Hanpsoxenue
Hast X0JIOCTOIO X012 KOPOTKOTO KOPOTKOI'0 Toxk xonocTto-
MOIIHOCTb ypo- YPOBEHb 3aMbIKaHUSA 3ambikanus Uy, | ro xona Ix, % Iy
kBA BEHb A B (B MejH) % Uy
25 130 135 0,600 4,5 3,2
0,690 4,7
40 175 190 0,880 4,5 3
1,000 4,7
63 240 265 1,280 4,5 2,8
1,470 4,7
100 330 365 1,970 4,5 2,6
2,270 4,7
160 510 565 2,650 4.5 2,4
250 740 820 3,700 4,5 2,3
4,200 4,7
400 950 1050 5,500 4,5 2,1
630 1310 1560 7,600 5,5 2,0
Tabnuna 6 — PacuetHbie conpotuBienus tpanchopmaropos 10/0,4 kB
(cxema coegrHEeHHs 0OMOTOK «3BE34a-3B€3/1a C HYJIEM»)
ConpoTHBIieHUE NPAMON ConpoTuBienue
Homunanbnas
MOILHOCTS Cxema nocnenoBareapbHoCcTH (OM) TpaHcdopmaropa
Tpancopmartopa COEIMHEHUSA pu OJIHO(i)aSH?ll)V[
(KBA) 00MOTOK 1 Xr1 Z:1 3aMBIKaHUH Zy
(Om)
25 Y/ 0,154 0,244 0,288 3,11
40 /Y 0,088 0,157 0,180 1,95
63 Y/ 0,058 0,101 0,114 1,24
100 YIY 0,032 0,071 0,072 0,779
160 Y/ 0,017 0,042 0,045 0,487
250 Y/ 0,0095 0,0268 0,0288 0,312
400 /Y 0,0055 0,0171 0,018 0,195
630 YIY 0,00307 0,0137 0,014 0,129
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Tabmuia 7 — 3HaucHue yria ¢, Sin ¢ U tgg U1 JAHHOTO CoS @

cos ¢ [0) Sin @ 1gp Cos ¢ [0) Sin @ 1gp
1 0 0 0 0,72 43°57’ 0,6937 0,9635
0,99 8°06’ 0,1412 0,1412 0,71 44°46/ 0,7042 0,9918
0,98 11°29 0,1990 0,2031 0,70 45°34/ 0,7140 1,020
0,97 14°04/ 0,2430 0,2505 0,69 46°22/ 0,7238 1,049
0,96 16°16/ 0,2800 0,2917 0,68 47°09/ 0,7330 1,078
0,95 18°12/ 0,3123 0,3287 0,67 47°56/ 0,7424 1,108
0,94 19°57/ 0,3412 0,3630 0,66 48°42/ 0,7511 1,138
0,93 21°34/ 0,3676 0,3953 0,65 49°27’ 0,7592 1,169
0,92 23°04/ 0,3919 0,4260 0,64 50°12/ 0,7686 1,201
0,91 24°30/ 0,4146 0,4556 0,63 50°57/ 0,7768 1,233
0,90 2551 0,4360 0,4844 0,62 51°41 0,7845 1,265
0,89 27°08 0,4560 0,5124 0,61 52°25/ 0,7924 1,299
0,88 2821 0,4750 0,5398 0,60 53°08 0,8000 1,334
0,87 29°32/ 0,4931 0,5668 0,59 5351/ 0,8071 1,368
0,86 30741/ 0,5103 0,5934 0,58 54°33/ 0,8145 1,403
0,85 31047 0,5267 0,6197 0,57 55015/ 0,8214 1,441
0,84 32952/ 0,5426 0,6459 0,56 55°57/ 0,8282 1,482
0,83 33°54/ 0,5578 0,6520 0,55 56°38' 0,8350 1,520
0,82 34055/ 0,5724 0,6980 0,54 57°19 0,8419 1,559
0,81 35°54/ 0,5864 0,7240 0,53 58°00/ 0,8480 1,600
0,80 36°52/ 0,6000 0,7500 0,52 58°40/ 0,8544 1,643
0,79 37°11 0,6131 0,7761 0,51 59°20/ 0,8599 1,686
0,78 3844/ 0,6257 0,8023 0,50 60°00/ 0,8660 1,732
0,77 39°39/ 0,6380 0,8286 0,45 63°15/ 0,8930 1,984
0,76 40°32/ 0,6499 0,8551 0,40 66°25' 0,9164 2,290
0,75 41°25 0,6614 0,8819 0,35 69°31/ 0,9366 2,674
0,74 42°16 0,6726 0,9089 0,30 72°32/ 0,9539 3,180
0,73 43°07 0,6834 0,9362 0,25 75°31/ 0,9680 3,867
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Tabmuua 8 — TexHuueckue XxapakTepUCTHKN aBTOMATUYECKUX BBIKITFOUATENICH

cepuu BASS
HaumeHoBaHue BA88-32 BA88-33 BA88-35 |BA88-35 |BA88-37 |BA88-37 BA88-40 |BA88-40 |BA88-43
MaKkcrManbHbIA HOMMU- 125 160 250 250 400 400 800 800 1600
HaAbHbI TOK (6a30BbI
rabaput) I, A
HoMUHaAbHBbI TOK 12.5,|50, |16, |50, |63, 80, 250-(0,4+1) | 250, 400-(0,4+1) | 400, 800-(0,4+1) | 1000-(0,4+1),
(ycTaBKa TENAOBOTO 16, |63, |25, |63, |100, 125, 315, 500, 1250-(0,4+1),
pacuenuteas), |, A 25, |80, |32, |100, |160, 200, 400 630, 1600-(0,4+1)
32, |100, |40 |125,|250 800
40 |125 160
YctaBka aneKTPOMarHuT- 500 |10-1, 500 |10-I, [10-I, peryamp. 10-In peryamp. 101, peryaump. peryaump.
Horo pacuenutens |, A (1,5+12)-1, (1,5+12)-1, (1,5+12)-1, [(1,5+12)-1,
Pacuenutenb CBEPXTOKOB | TEMAOBOW TENAOBOM TEMNAOBOW | 3AEKTPOHHbIN | TEMAOBOM | SAEKTPOHHDIV | TEMAOBOW | SAEKTPOHHbIN | SAEKTPOHHbIM
M INEKTPO- | U INEKTPO- | Y ANEKTPO- 1 INEKTPO- 1 INEKTPO-
MarHWTHbIA | MArHWTHBIA | MarHUTHbIN MarHWUTHbIN MarHWTHbIN
HomuHanbHas paboyas 17,5 17,5 35 35 35 35 35 35 50
HanboAbLLasA OTKAKOUatOLLAs
CnNOCO6HOCTH | g
npu 400B, KA
HomuHanbHas npeaenbHas | 35 35 35 35 35 35 35 35 50
HanboAbLLas OTKAtOUAIOLLAS
CnocoBHOCTH |y,
npu 400 B, KA
HomuHanbHas Hanbonbwas | 73,5/0,25 |73,5/0,25 |73,5/0,25|77/0,25 70/0,25 |70/0,25 77/0,25 |77/0,25 105/0,25
BKAKOUatoLLas cnocoBHOCTb
lem/COS @ npu 400 B, KA
MexaHunueckasn nM3Hoco- |8500 7000 7000 7000 4000 4000 4000 4000 2500
CTOMKOCTb UMKAOB B-O,
He MeHee
ONEKTPUUECKAA U3HOCO- 2500 2000 2000 2000 2000 2000 2000 2000 1500
CTOMKOCTb LIMKAOB B-O,
He MeHee
McnoAHeHWe | BTbIHOE . . . . .
BbIABWXHOE . . ° ° ° .
Mpucoeau- | nepepHee . . . . . . . °
HeHWe BHelLLH
HUX npoBoa-| S2AHEE . . . . . . . R
HUKOB *
Bua 3NEKTPO- . . . . . . ° ° °
npuBoAa np1BoA
py4YHOW ° ° ° ° ° ° ° ° °
NOBOPOTHbI
[abapuTHble | LUMPUHA 76 90 105 105 140 140 210 210 210
a3Mepbl,
PASNIEPE! | guicora 120 120 170 170 254 254 268 268 406
raybuHa 70 70 103,5 103,5 103,5 103,5 103,5 103,5 138,5
Kaumatnueckoe UCoAHeHue | YXA3 YXA3 YXA3 YXNA3.1 YXA3 YXNA3.1 YXA3 YXA3.1 YXA3.1
1 KaTeropus pasmMeLLeHus
noOCT 15150
Macca, Kr, He 6onee 0,92 1,2 4,1 4,1 51 5,1 9,6 9,6 17,2
Cpok cAyx6bl, 15 15 15 15 15 15 15 15 15
oA, HE MeHee
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Pucynok 11 — BpeMs-TOKOBbIE XapaKTepUCTUKK CpabaThiBaHUs BhIKIItOUaTeass BASS
C TETUIOBBIM H DJIEKTPOMArHUTHBIM paclleiTeneM
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Tabmuia 9 — HoMuHaNBHBIC TOKH TUIABKUX BCTABOK MPEIOXPAHUTEIICH
pexkoMeHryeMble uTst 3amuTsl TpanchopmaTtopos 10/0,4 kB

Homunansha ITepBuunoe HanpspKeHUe TpaHchopmaTopa, KB
sI MOIITHOCTH 6 10 20
Tpanchopmar | Homunanousl | Homunans | Homunansusl | Homunans | Homunansas! | HoMuHamb
opa, KBA U TOK HBIN TOK U TOK HBIU TOK 1 TOK HBIU TOK
Tpancdopmar | IUIaBKOW | TpaHcopMar | IUIaBKOM | TpaHchopmaT | IUIaBKOM
opa, A BCTaBKH, A opa, A BCTaBKH, A opa, A BCTaBKM, A
25 2,4 8 1,45 5 - -
40 3,85 10 2,31 8 - -
63 6,06 6 3,64 10 1,82 3
100 9,62 20 5,77 16 2,89 5
160 15,4 32 9,25 20 4,63 75
250 24,0 50 14,5 32 7,25 10
400 38,6 80 23,1 50 11,55 20
630 60,6 160 36,4 80 18,2 30

Tabmuia 10 — Texanueckue qaHHBIE peoXpaHuTeneil HanpsokeHueM 10 kB

T TOXDAHITE HomuHanbHbIN TOK HomuHnanbHbIH TOK MaxkcumanbHbIN TOK
HIT TPCAOX PAHHTCIT npenoxpanutens (A) IJIaBKOM BCTAaBKH (A) OTKITFOUeHUS (KA)
TKT-10/30 30 235 7’55010; 15; 20, 12,0
ITKT-10/50 50 40; 50 12,0
ITKT-10/100 100 75; 100 12,0
ITKT-10/200 200 150; 200 12,0
TKT-10H/30 30 235 7’5:;010; 15; 20, 12,0
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BpeMA niaeBlieHnA NninaBKoOW BCTaBKN

t C. | HOMUMHanNbLHbLIN TOK MNABKOW BCTABKM
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TOK KOPOTKOro 3amMmblkaHusa Ha ctopoHe 10 kB I,{ A

Pucynok 21 — Bpems-TokoBble XapakTepucTuku npepoxpanutenei [IKT-10
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