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AHHOTALUA

B pabore mpencraBieHa PEKOHCTPYKIMS MOHU3UTEIbHON moacTaHiuu [1C

110/6 kB «O3epHasi». PekoHCTpyKlMs BbI3BaHA YBEJIUYEHUEM HIIEKTPUUECKOU

Harpy3ku c. Bepxaue benozépku r.o. Camapa Camapckoit 00JaCTH B CBSI3H C BBOJOM

HoBOoro mpousBojgctBa OOO "3aBoa TPUOOPHBIX MOJMIMIIHUKOB', a TaKxke

HCO6XO,ZIHMOCTI)IO MOJICPHHU3AMN 1 3daMCHBI 06opyz[0]3aHI/151.

Pabota BkiIrOUaeT B ce0s caeayIore BOIPOCH 10 3aMeHe 000PYA0BaHHUS:

1.
2.
3.
4.

3ameHa BBICOKOBOJIBTHOTO 000pyoBaHus Ha ctopoHe 110 kB;
3amMeHa BBICOKOBOJIBTHOTO 000pyA0BaHUs Ha cTOpoHe 6 KB;
3aMeHa CUIJIOBBIX TpaHC(hOPMATOPOB Ha O0JIee MOITHEIE,

YcraHoBka COBpCMeHHOﬁ MPIKpOHpOI.[GCCOpHOﬁ 3alIUTHI.

Pabota cocronT u3 MOSACHUTEIHHON 3amUCKU Ha 53 mmcrax, coxepkamas 17

Ta6J'II/II_[, 9 PUCYHKOB, I‘pa(l)I/ILIeCKa}I 4acCTb IPCACTABJICHA HA IMCCTH JIHUCTAX (bopMaTa

Al.
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Beenenue

JUis Poccun mpobGrnema 37€KTpOCHAOKEHUST TOPOJOB M MPOMBIIIIIEHHBIX
IEHTPOB HUMEET OCOOYI0 3HAYUMOCTh, MOCKOJBKY OOJbINas 4acTh €€ TepPUTOpUHU
HaXOJUTCS B CYpOBBIX KIMMAaTHYECKUX 30HAX, U TPEOOBaHUS K HAJEKHOCTU CUCTEM
AIIEKTPOCHAOKEHUS JOJKHBI OBITh OYEHB )KECTKUMHU.

PaGota mocesmena MojaepHu3anuu noHusuTenbHOM moactanumu (I1C)
¢mwmana  «Bomkckoe I[IO» ITIAO «MPCK - Boarn»  «Camapckue
pacnpenenurenbubie  cetu» [IC 110/6 kB «O3epHasi», KoTopas HaXOAUTHCS
BocTtouHee c. Bepxuue beno3épku r.o0. Camapa Camapckoit oGnactu. BreiOpanHas
TeMa padOThl SABISETCA AKTyaJbHOM, T.K. B Onmmxkaimem OyAylleM 3arIaHupOBAHO
cTpoutTenbcTBO TpousBoactBa OO0 "3aBox npuOOPHBIX MOMAIIMIHUKOB" U
yBEJIMYEHUE MOTPEOICHUSI MOLITHOCTH OT TaHHOM mojictaniuu Ao 41,93 MBA.

Lensro PEKOHCTPYKIIUHU ABJISIETCS IOBBILLICHNE HaJE)KHOCTU
(GYHKUMOHUPOBAHUS CHUCTEMBI 3JEKTpocHaOxkeHuss c. Bepxuue beno3épku u
oOecreyeHune 3EeKTPUYECKON SHEPTUeil 1 MOIIHOCTBIO HOBBIX MOTpEOUTENEH, MyTeM
3aMeHBI AJIEKTpooOopynoBanus ycraHoBiaeHHOTo Ha [IC 110/6 kB «O3epHasy.

CornacHo MOCTaBJIEHHOM LENW, B KBadU(UKAIMOHHOW padoTe pemarorcs
CJIEIyIOLIME 3a/1auu:

- 3amena tpanchopmaropor mapku TPIH-25000/110/6/6;

- 3aMeHa BBICOKOBOJILTHOrO 00OpyaoBaHus Ha ctopoHe 110 xB nHa OGoinee
COBPEMEHHBIE;

- 3aMeHa siYeeK KOMIUIEKTHO paclpeeInuTeNIbHOro yecTpoicTea 6 kB;

- Pacuér tokoB K3 a1 MakcMManbHOr0O 1 MUHUMAJIBLHOTO PEXUMOB padOTHI,
a TakKe BBIOOD M YCTAHOBKAa COBPEMEHHBIX MHUKPOIPOLIECCOPHBIX YCTPOUCTB

pPEJNIEMHOM 3a1UTHI U aBTOMATUKH.



1 O01mas xapakTepuCTHKA 00beKTa NMPOEKTHPOBAHUA

1.1 Onucanue JIeKTPUYECKON YacTH mMoacTAaHUIMU «O3epHasy

Heiictyromas [IC 110/6 kB «O3epHas» pacnoiio’keHa B BOCTOYHOM YacTH C
c. Bepxuue beno3épku r.o. Camapa Camapckoii obnactu, u npuHajiexutr [TAO
«Poccetn» u skcmtyatupyercs pumanom «Bomkckoe [1O» [TAO «MPCK — Bosrny
«Camapckue pacnpenenuTenbHbie ceTn» ¢ 1975 1.

[ToHn3uTenpHas MOACTaHLIUS OCYILIECTBIISIET AIEKTPOCHAOKEHUE
notpeduteneit Il u Il xareropun mo HageKHOCTH, MO KaOETbHBIM W BO3AYLIHBIM
auausiM 6 kB. ITutanume TIC ocymiecTBisieTcs MO JIBYXIIEMHOMW BO3AYLIHOW JIMHUU
anektporiepenad 110 kB: «Osepnasi-1» u «O3zepnas-2» ornaiiku BJI 110 B
Conneunas - Kpacnornuuckas-1 u ot BJI 110 kB Kpacnornuuckas-1 — Bomkcekas-1.

Paitonnas noacranuusa «O3epHash» B CBOEM COCTAaBE UMEET:

- OTKpBITOE pacnpeaenuteibHoe ycrpoiictso (OPY) 110 kB;

- 3aKpeITOE pacnpenenurenbHoe  ycrpoiicteo  (3PY) 6 kB, s
JIEKTpOCHaOKeHus1 motpebuteneid c. Bepxnue benozépku u 3aBoga 10
MPOU3BOJICTBY NMPUOOPHBIX moAmMIHUKOB OO0 "3aBo1 MpuOOPHBIX MOAMIUITHUKOB' .

[1C siBnsieTcss OTBETBUTENBbHOM W MMeeT nBa HanpspkeHus 110 u 6 xB. Ha
cropone 110 kB npexycmoTrpena cxema «JIBa 6;1oka 110 kB ¢ oTaenurensMu B 1ersix
JMHAWA U PEMOHTHOM MEPEMBIYKON ¢ ABYMs pazbeauHutensmu» (pucynok 1.1). TIC
«O3epHas» ABIAETCS TMOACTAHUMEW C OJAHOCTOPOHHUM mnuTaHueM. (CoryiacHo
cranaapty CTO TTAO «®CK E3Cy, na I1C 110/6 kB «O3epHas», 31€KTpUUYECKYIO
CXeMy COeAMHEHH HeoOxoauMo BbIMOJHUTH Mo cxeme 110-4H «JlBa OGnoka ¢
BBIKJTIOUATESIMU M1 HEABTOMATUYECKOW EPEMBIYKON CO CTOPOHBI JINHUI.

[Turanue 1 cexuum 6 kB ocymectBisiercs oT Tpanchopmaropa 1T yepes
BBOJIHOM BhIKITIOUaTenb 6 kB. [lapannensnas padota tpancdopmaropos T1 u T2 npu
MIPOU3BOJICTBE NEPEKIIOYEHUI O MEepPEeBOJy HArpy3KH, HE JOMYCKaeTcs, TaK Kak
JAHHBIN pexuM paboThl 00ycoBiIeH yBenudeHrueM TokoB K3 B cetu 6 kB.

PerynupoBanue HanpskeHus BblnoaHseTcs npu nomowmu PITH.
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Pucynok 1.1 - CymectByromas cxema [IC 110/6 kB «O3epnas»

B nenu Bo3aymHbix auauii BJI — 110 kB ycTaHOBIIEHO 3JIEKTPOTEXHUYECKOE
o0opynoBaHue, HEOOXOAUMOE Il OCYIIECTBJICHUS KOMMYTAIlMM, a Takxke
OTKJIFOYEHUN IIPU BO3HUKHOBEHUHU ABAPUUHBIX CUTYallll, a TAKXKE JJIs1 OTCOEIUHECHUS
KoMMyTarmoHHbIX anmapatoB BJI — 110 kB ot c6opHbIX mIHH.

Ha yuacrtke cxemsl ['TIIT 6 kB pacnonoxens! Boikimouarenn: BMK-6-20/630,
KOTOPbIE MOPATLHO B (PU3UYECKH YCTAPEIIH.

Pazbenuuutenu npuUMEHSIOTCS MPU KOMMYTAIlUM TOJ HampshKEeHHUEeM, HO 0e3
Harpy3ku, a TakK K€ JJIsi CO3JaHUsI BHAMMOTO pa3pbiBa SJIEKTPUUECKOH CETH, UTO
oOecrieunBaeT 0E30MaCHOCThH ONEPATUBHO-PEMOHTHOTO TMEPCOHANIA MPH PEMOHTHBIX
paboTax UM ONEpPaTUBHBIX TMEpeKIoYeHusX. [l UCKIoYeHUs aBapuil MEXIy

BBIKJIIOYATCIKIMU W PAa3bCAUHUTCIIIMHA, YCTAHOBJICHHBIMHU Ha OI[HOﬁ JIMHUH



AJIEKTPOIIepeaadn, MPUMEHSETCS] CUCTEMA OJIOKMPOBOK, YIIPEKAAIOIIAs KOMMYTAIIAIO
pa3beIMHUTENS TPU 3aMKHYTBIX KOHTAKTaX BBIKITIOYATEIIS.

ITo cropone 110 kB B cxeme nperycCMOTpPEHBI OTAECIUTENH U Pa3beAUHUTEIIN:
O/1-110/400 u PH/13-2-110/400.

JIJist 3a1UThl OT BHEUTHUX TPO30BBIX MEpeHanpsbKeHuit B cetu ctopona 110
kB ocHamiena paspsaaukamu PBC — 110/73 — 10; m1st 3amuThl H30JIAUN HEHTpaieh
tparcdopmaropoB ucronb3yror PBC — 110/44 — 10; mo ctopone 6 kB - PBC — 6/11.
[Io HOBBIM HOpMaM W mpaBujaM, corsiacHo 1Y, npu peKoHCTpyKIMU MOACTAHLINM
BMECTO Pa3psAIHUKOB JIOJDKHBI TPUMEHSTHCS  COBPEMEHHBIE  OTPAHUYUTENH
nepenanpsbkenns OITH.

PY-6 kB cymecTByromei MOJICTAHIIMM BBIIOJIHEHO CXEME: «OJHa
CEKIITMOHUPOBAHHAs CUCTEMA COOPHBIX IIIHH.

Ha pexonctpyupyemoii I'TIII B Hactosmee BpeMs (QYHKIIMOHHPYIOT JBa
tpanchopmaropa Tuna  TPJH-25000/110 VY1  wmommuocteio 25 MBA,
Hanpsbkenuem 110/6 kB.

st obecnieuenust uamepeHusi B cetd 110kB u 6 kB ToxoB u HampspkeHUi
MPUMEHSIIOT TpaHC(HOopMaTOPhI TOKA U TpaHC(HOPMATOPHI HAMPSHKEHUS.

Tabnuua 1.1 — Ilepeuens n3meputenbHbIX TpaHchopmaTopoB 6 kB

Ukoun, KB Tp-p Toka Tp-p HanpsbKeHUs
6 TJIM-6/600 HAMM-6/600
6 TJIH-6/600

Tak xak cxema PY-6 kB BbImmoiHEHA ¢ OTHOM CEKITMOHUPOBAHHON CHCTEMaoi
muH. Jlns orpannuenust TokoB K3 ucnonb3yercs pasnesibHOe (yHKIIMOHUPOBAHUE
cexuuii. B cxeme npenycmotpen CB 6 kB ¢ cucremoit ABP.

Oo6opynoBanne KPY-6 kB MopanbHO U (PU3HUYECKH yCTapeIo, B CBSI3U C ATUM
B JIaHHOM JUIJIOMHOM TIPOEKTe OyJIeT pacCMOTpPEH BOMPOC TMOJHON 3aMEHBI
obopynoBanusi 3PY — 6 xB.

Pacrnipenenenne snekrpudeckoit sHeprun ot ['TI ocymecrBasiercs nmo KJI u
BJI sanexrponepenau 6 kB.

Omneparusnsiii Tok Ha [IC 110/6 kB «O3epnas» - nepemennsiii 220 B.
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Hamnune ABP Ha mmHax cOOCTBEHHBIX HYXKI 00€CIIEUMBACT TOCTATOYHYIO
HaJ&KHOCTh NMUTAHUA Ienel onepatuBHOTO Toka. [Iutanme CH TpanchopmartopHoit
nojactanmu U uener 220 B, ocymiecTBisercss oT ABYX TpaHC(HOPMATOPOB MAapKH
TM-160/6/0,23.

TeppuTopusi MOHUBUTENHHON MOJCTAHIIMM OOHECEHa CeT4YaThiM 3a00pOM U
YaCTUYHO 7k/0CTOHHBIMU TUIUTAMH.

K Hemocratkam CymIeCTBYIOIIEW CXEMbI MOYKHO OTHECTH CIICAYIOIIUE
MOMEHTBI:

1. K OCHOBHBIM KOHCTPYKIIMOHHBIM HEIOCTATKaM HaXOJSAIIMUXCS B HACTOSAIIEE
BpEMsI B JKCIUTyaTallUM PAa3bEeANMHUTENICH CIEAYET OTHECTH IUIOXYKO PETYJIHPOBKY
KOHTAKTHOM cHUCTeMBbI. [3-3a HHU3KOro KayecTBa, CHCTEMA BCIOMOTATEIIbHBIX
koHTakTOB (KCA) mpaktuuecku He pabotaeT. B CBA3M ¢ 3TUM 3jIeKTpUYECKas
omokupoBka Ha OonbimHCTBE [IC BhIBeeHa u3 paboThl. TpeOyroTcsi MOCTOSIHHBIE
AKCIUTyaTallMOHHBIE  pacXoAbl HA MPOBEPKY KOHTAKTHBIX COEAUHEHUUA W
noj/iep>KaHre KOHTAKTOB B HOPMaJIbHOM COCTOSIHUHU.

2. MoTopusupoBaHHbIe MPUBOJILI HA HanpspkeHue 110 kB oTcyTcTBYIOT.

3. Ilist obecrniedyeHus 3aIUThl U30JSIMU OT BHEIIHWUX TEPEHAINPSHKEHUN B
cersax npumensitorcs PB. Ilocie 3aBepiieHus nepuoaa HOPMaJIbHOW SKCILTyaTaluy
3allIUTHBIE CBOMCTBA Pa3psAIHUKOB CHIKAIOTCA, YTO YXYJIIAET 3alIUTy OT I'PO30BBIX
nepeHanpsbkennii B 3 — 4 pasa.

4. CymectByromas cxema «JIpa Omoka 110 kB ¢ oTaenutensMu B IEIsx
JVUHUN W PEMOHTHOM IIEPEMBIYKONW C JBYMs pPa3beAUHUTEISIMU» HE OTBEYACT
COBPEMEHHBIM TPEOOBaHUSIM HaJICKHOCTH.

5. @uU3NYECKU U3HOC MOMHUMO 3aTpaT Ha MPOBEICHUE IIAHOBBIX PEMOHTOB
Ha 00BEKTaX PEKOHCTPYKIIUH, SBJISICTCS TaKXKe MPUUMHON BBHICOKOW aBapUTHOCTH W,
COOTBETCTBEHHO, 3aTpaT Ha YCTPAHEHUE MOCIIEICTBUI aBapUid, BBI3BAHHBIX OTKA3aMHU.

[Io BpIIIE TEPEUUCICHHBIM MPUYUHAM, BO3HUKAET HEOOXOJIUMOCTH
PEKOHCTPYKIIMM M MOJICPHU3AIMU DJIEKTPOOOOPYIOBAHUS TOJICTAHIIUU C IIEJbIO
MOBBIMICHUS HAJSKHOCTU JJICKTPOCHAOKEHHSI W CHIDKCHHS 3aTpaT Ha PEMOHT U

o0ciykuBaHue 000py10BaHUSI.
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1.2 O0beMbl pEeKOHCTPYKIMHU MOHU3UTEIbHOM MOJACTAHIINU

CornacHo 00beMaM PEKOHCTPYKITUU TUIAHUPYETCS IPOU3BECTH CIIETYIOIIHE!

- Pexonctpykuust OPY 110 kB: 3ameHa 3JI€eKTpOTEXHUYECKOTO 000pYI0BAHHUS
110 xB; 3ameHa cus10BBIX TpaHCHOPMATOPOB.

- Pexonctpykumss PY 6 kB: 3ameHa KOMIUIEKTHO paclpeaeauTeIbHOrO
yCTpoiicTBa Ha 60Jiee HOBOTO 00pasiia.

YcraHOBKa BMECTO Pa3psAIHUKOB YCTPOMCTB OTPaHUYECHUs IEPECHAIPSIKEHUN

tuna OITH.

1.3 Texuuveckne pemenusi npu pexoncrpyknuu IIC 110/6 kB

«O3epHas»

TexHuyeckre peleHus NpU PEKOHCTPYKIMHU DIIEKTPUYECKOM YacTH H
anekTpocusioBoro obopyaoBanus IIC 110/6kB  «O3zepHas» HeoOXomaumble IS
o0OecrieueHusI TOBBIIEHUS HAIC)KHOCTH CXEMbI MOJICTAHIINY:

- YCTAHOBKa BBICOKOBOJIBTHBIX BBIKJIFOUATENICH 3Jera3oBbix Ha ctopoHe 110
kB na nmoaxogsmux BJI — 110 kB;

- 3aMEHa yCTapeBIero 000py/10BaHUs Ha COBPEMEHHOE 000pyI0BaHHE.

K cymecrByromemy 3PV - 6 kB IIC 110 kB «O3epnas» npucoeaurens JIDII,
o0ecrnieunBaroIINe CHA0KEHNE AIEKTPUUYECKOU SHEepruem 0c000
3HAYMMBIX MMOTpeOUTENEH.

[Ipu npoBenennn pexoHcTpykuuu 3PY - 6 kB HeoOXoaumo npuiep>KUBaThCA
CJICAYIOIINX MPUHITUIIOB:

—  MakcumasibHOE COXpaHEeHHE B paboTe BCeX MPUCOCINHEHNUN KaOeIbHBIX
JMHUM ¥ BO3YIIHBIX JUHUH 6 KB;

— OOecrieueHrue BbIJAYM BCEH HEOOXOIMMOHM MOIIHOCTH, COTJIACHO
JIOTOBOPHBIM 00bEMaM M YCIIOBHSIM Ha TEXHOJIOTHYECKOE MPUCOSTUHEHUE;

—  He monyctumo ncnonb30BaHuE siU€EK CEKUMOHHOTO BbIKItouaTens CIIB

- 6 kB 117151 BpeMEeHHOTr0 TOAKIIOUCHUS IPUCOCTMHEHUH;
11



—  Heo6xoaumo BwIOpaTh 000OpyAOBaHHE C y4ye€TOM OyaylIuX 3asBOK Ha
TeX. TPHUCOCTWHEHHE OyAyImuX TMOTpeOuTeNeH W BBIIAHHBIX TEX.YCIOBHMA IS
noTpeduTenei 3anuTaHHbIxX 1mo cropone HH 6 xB;

—  OnTtumanbeHOE UCIIOJIb30BaHUE TEPPUTOPUH CYILIECTBYIOILIEH
MOJICTAHIIVH;

IIpu mnposeaenun pexoHcTpykuun OPY-110kB IIC pekomeHaoBaTh K
HCIIOJIb30BAHUIO CIIeAyIolIee 000py/1I0BaHuUE:

1. BBICOKOBOJILTHBIE KOJIOHKOBEIE 3jIera3oBhle BEIKIIIOYared Ha 110 kB;

2. Pa3zpenunuTenu ¢ JBUTATEIBHBIMU TPUBOJAMU Ha TJaBHBIE W
3a3eMJISIFOIIIME HOXKH;

3. OIIH-110 xB.

[Ipu nposenenun pexkonctpykiuu 3PY - 6 kB pexomenmoBatb
WCITOJIb30BAaHUE MOJYJIBHOTO 37aHus ¢ sueiikamu COII] - 70 yKOMIUIEKTOBAaHHBIMH

BaKYYMHBIMHU BBIK/IIOYATCIISIMU.
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2 I'paduk 1ekTpuYecKuX HArpy3ok noacranuum 110 kB «O3epuan»

Ha pucynke 2.1 mpencraBieHbl CyMMapHble CYTOYHbIE TpadUKH Harpy3Ku

[1C 110/6 kB «O3sepnas». M3 ananuza rpaduxoB BHIHO, 4TO P, =39MBr, a

P., =3MBr.

FrMBm
40

75

0

25

20

5

0

0 3 6 9 7 7% B 21 2% fu
- JIETO -3HMa

Pucynox 2.1 — Cymmapunsie cytounsie rpaduku Harpy3ku [1C 110/6 kB «O3zepuas»

2.1 OnpenesieHue roi0BOro rpauka HArpy3Ku

JlaHHBIE CYTOYHBIX BEIOMOCTEW mnoAcTaHUMU «O3epHas» MPEeJOCTABICHbI
nucneruepckoit ciayxooit ITAO « MPCK-Bouruy.

['onoBoit rpaduk 3JIEKTPUUECKOW HATpY3KH CTPOMUTCS MO JAHHBIM JIETHUX U
3UMHHX CYTOK.

DaeKTponoTpedIeHHe HArpy3Ku 3a HHTEPBa BpeMeHH T1:

Ti=ti-N, (1)
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rae ti — mmurensHOCTh, N — xommuectBo mHen: N,,= 200 maei, N,,, = 165 mHem.

Pe3ynbratel cBeneHbl B Tabnuiy 2.1.

Ta6nuna 2.1 - Jlanusle 151 TOAO0BOTO Tpaduka HArPY3KH M0 aKTUBHOM MOIITHOCTH

Jleto 3uma
P, MBT t,a N, man T,a P, MBT t,a N, naun T,a
3 2,6 165 429 3,5 2,6 200 520
4 1 165 165 7 1 200 200
5 0,4 165 66 7,4 0,4 200 80
6 1,4 165 231 8 0,4 200 80
7 0,6 165 99 10 1 200 200
7 0,7 165 115,5 11 0,6 200 120
7 1,5 165 247,5 12 0,11 200 22
9 0,4 165 66 14 1,2 200 240
10 0,4 165 66 15,5 0,4 200 80
11 0,7 165 115,5 17 0,4 200 80
12 0,1 165 16,5 18 2,1 200 420
15 0,5 165 82,5 19,4 0,9 200 180
15,3 1,2 165 198 21 1 200 200
16 0,9 165 148,5 22 1,4 200 280
16 1,4 165 231 22 1,2 200 240
16,3 0,9 165 148,5 26 1,1 200 220
16,7 0,6 165 99 27 0,8 200 160
17 1,2 165 198 31 0,5 200 100
17 0,4 165 66 32,5 0,6 200 120
18 0,5 165 82,5 35 0,5 200 100
18 0,6 165 99 36 2,2 200 440
18,7 0,6 165 99 39 1 200 200
19 0,4 165 66
21 0,6 165 99
22 0,4 165 66
22 0,5 165 82,5
22,8 0,5 165 82,5
23 0,4 165 66
23 0,6 165 99
26 1,1 165 181,5
26 0,8 165 132
JUis  ynpouleHusl JajibHEHIIMX pacuyeToB MO BBIOOPY ONTUMAabHBIX
MOIIIHOCTEH  CHUJIOBBIX  TpaHCHOPMATOPOB, TOAOBOM Tpaduk OObBEIUHSIETCS.

[TonyueHHbI€ TaHHBIC NTPUBEACHBI B TabumIile 2.2.
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Tabnuna 2.2 - JlanHple 17151 5KBUBAJICHTHOTO TOAOBOT0 rpadrka Harpy3KH 1O MOJTHON

MOIITHOCTH
S, MBA T,ua
3,23 1545
5,38 1868
16,13 1431
19,35 946,5
22,58 1315,5
27,96 1013,5
38,71 440
41,93 200

Ha pucynke 2.1 mpejncraBieH SKBUBAJCHTHBIM T'OJOBOM rpaduk Harpy3Ku

[1C 110/6 kB «O3epHas» 1Mo MOJHON MOIITHOCTH.

SIBA
4193
171

|
1

100

21%

2%

05
63

%315

0

5% 185

15

123

0 -
0 50 00 B0 2000 200 3000 B0 4000 4500 000 3500 6000 6500 7000 7500 6000 8760 ty

Pucynok 2.1 - DxBuBasieHTHBIN rojgoBoi rpaduk Harpysku [1C 110/6 kB «O3zepnas»

O TIOJTHOW MOIITHOCTH
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2.2 lloka3zatenu u ko3¢ppuuuentsl I'H

['omoBoe anekrponorpedieane, MBT-u:
N
Wi =2 (R -T),
i=1

rae Pj - momuocTs, MBT; 7 — mATEpBa rpaduka, d.

W, = (39 -200) + (36 - 440) + (26 -1013,5) + (21-1315,5) + (18 - 946 5) + (15 -1431,5) +
+(5-1868) + (3-1545) = 138933 ,6 MBm - u

Cpennsigs MOIITHOCTSG 3a CyTkH, MBT:

W,
PCP.3/JT = % )
PCP.3//7.HH = % =15,9 MBT.

8760

Ywucao yacoB 3a I'oJl, 4:

T — WﬂC
i Pmax ,
T = 138933 6 =3562,4 4.
39

Bpewmst anexkTpuueckux noTepsb, u:

T = (0124 + T&)Z .8760 ;
10000
r... =(0124 + %)2 .8760 = 2185 ,588u.
10000
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Koaddumuent 3anonmnenns ['H:

Pep .
KBH:P&,

max

15,9 )
Ko = E =0,41]

159

= 0,61.
30 .JIT 26

Pe3ynbTaThl pacuéToB cBOAMM B Tabnuily 2.3.

Tabnuna 2.3 - OcHOBHBIE MOKa3aTenu U Kod(hGuineHTs! rpaduka Harpy3oK

IToxasaTenu [Tony4yeHHBIC TaHHBIC
W, o, MBT9 138933,6
Pcp. 3, MBT 15,9
Tmax , 9 3562,4
Tmax » 9 2185,588
Ksnam 0,41
Ksrr 0,61
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3 Bo10op cui10BbIX TpaHcpopMaTopoB

MomHOCTh CHJIOBBIX TpaHC()OPMATOPOB OMpENesieTcss Ha OCHOBaHHUH
rOJOBBIX TIpaUKOB HArpy3kM IOHU3UTENIBHON MOACTaHUMU C YYETOM HOBBIX
NOTpEOUTENEN B COOTBETCTBUH 3asIBJIEHHBIMU TEXHUYECKHUMH YCIOBHUSIMU.

CYMMapHaﬂ MaKCHMaJIbHasg Harpys3Ka IOJCTaHIIUH

Smax = 41,93 MBA.

CrnenoBaTesibHO, MOIIIHOCTH OJIHOTO TpaHchopmaropa, MBA:

SHOM.T :0,7'Smax ,

Siowt = 0,7-41,93 = 29,36 MBA.

[To BbIIEPUBENEHHBIM pacy€TaM MOYKHO CIENaTh BBIBOJ 4YTO, B CBSI3U C
OKMJIAEMBIM POCTOM JJICKTPUUYECKUX HArpy30K TOHU3UTEIBHON MMOJCTAHIIUU
ycraHoBlieHHbIe  TpaHchopmaTtopel  TPJIH-25000/110/6/6 wa IIC 110/6 «B
«O3epHas» OyayT paboTaTh ¢ Ieperpy3Kou.

B cBsi3u ¢ miaHUpyeMbIM POCTOM MPOMBIIUICHHBIX M OBITOBBIX Harpy3ok,
BBIOMpAaEeM CUIIOBBIE TpaHC(HOPMATOPHI OOJIbIIIEH MOIITHOCTH.

[To cnpaBoyHMKaM K YCTAaHOBKE BBIOMpAaeM CHIIOBBIE TpaHChHOPMATOPbI
CJIEIYIOLIUX MapOK:

TP1H-32000/110/6;

TPJIH-40000/110/6.

HNanusie  Tpanchopmartopsl uszrotaBinuBaoTcss OO0  «TonapATTHHCKHIMA
Tpancpopmaropy r. TONBATTH.

1. PaccmoTpuM BapuaHT ¢ ycTaHOBKOW Tpancopmaropamu tuma TPJIH-

32000/110/6, macmiopTHbIE JaHHBIE KOTOPOTo B Tabwuie 3.1
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Tabnuma 3.1 — Karanmoxxubeie nanusie Tpancopmaropa TPIH— 32000/110/6

T KaranoxxHeie 1anHbIe
i wonl* U, OOMOTOK, KB 0 0
TpaHcpopmaropa MBA BH TH Ue, %0 | 4P, kBT | AP, kBT | I, %
TPJIH —32000/110/6 32 115 6,3 10,5 145 44 0,75
I{ena: 7 800 000 pyO.

Koaddumments 3arpy3ku 0OMOTOK TpaHchopmaTopa BBICIIETO M HUBIIETO

HANPSKCHUMN

K, =28
- SHOM.T ,
(= Si M0 o
. S nHom.T 32000
S
k3 Wl = k3 H2 ﬂ’
. I SHOM.T
k3 Wl = kj W2 = 20970 = 0’66 ’
' ' 32000

rae S,,S,— pacyeTHble Harpy3ku oOMOTOK TpaHC(hOpMaTopa BBICIIETO, U HU3LIETO

HaIPSHKCHUM.

[ToTepu X0JIOCTOro X0/Aa B CHJIIOBOM TpaHC(POpMaTOpe — aKTUBHASI MOILHOCTH!

P)’C :APX +KLH‘I 'QX;

P! =44 +0,05-240 =56 xBm,

IrJie IIOTECPHU B PEIKUME KOPOTKOI'O 3aMbIKaAHHUS — PEAKTHUBHAsI MOIIHOCTb.

1,(%)
Qx - 100 nomT ?
Q, = %-32000 =240 xeap .

HOTCpI/I MOIIHOCTH B PCKHUMEC KOPOTKOI'O 3aMbIKAHHA.

19




P)i.ul = P)’(.HZ = PK.le +Kun .QK.HIZ ’
P!, =290+0,05-5880 =584xBm;
P;;.e = PK.B + Kun QK.@ ’

P =0+05-420 =21 xBm,

rzie morepu MoltHocty B ooMoTkax BH, HH1 u HH2:

P, =0;

PK.Hl = PK.HZ = Z.APK.BHfh'H ’

P, =P, =2-145=290 xBm.

[Torepu momHocTH (peakTuBHOM) B oOMoTkax BH, HH1 u HH2 B pexume

KOpPOTKOI'O 3aMBbIKaHHU.

U,. (%)
— K.6 . S ;

Qrc.s 100 nomT

Q. = %-BZOOO =420 keap
0,00

QK.Hl - QK.HZ - T nom.T I

Q.. =Q.., = % -32000 =5880 xsap ,

rme U, U, U, — m#HaopsokeHus K.3.,(%), OOMOTOK —Tpex(azHoro

TpaHcpopmaTopa ¢ pacIICIUVICHHOM OOMOTKOW, KOTOpbhle TMpPH 3aJaHHBIX B
CIPAaBOYHHMKE 3HAYCHHUSIX HANPSDKCHWM  K.3. Mexay oOMoTkamu U

x.BH-HH

OTIPEIEIISIIOTCS U3 MPUOIMKEHHBIX BBIPAYKEHUIA:

UK.e =0125- U g

U_ =0125-105=13125 %;



U K.Hy = U K.Hp = 1’75 ’ UK.BH—HH ’

U, =Y., =175-10,5=18,375 %.

K.Hy K.H

3atem omnpenenuM GUHAHCOBBIE 3aTPAThl HA TOJOBBIC TOTEPH AJIECKTPUUCCKOM

SHEPTUU B TpaHCHOpMaTOpax:

u, =AW, -C;

M, =1642399 -0,97 =1593127 ,03 ,

rne AW, — morepu 371E€KTPO3HEprMH B TpaHCPoOpmaropax, MPUHUMAEM pPaBHBIMU
1642 399 kBm-uy; C — croumocth l1kBm-u 3nexTpodHepruu, py6lkBm -u,

OIIPEACIIICTCA U3 BBIPAXKCHUS.

o
C =—+p,
B

max

_ 270
> 3754,9

+09=097 xBm-u,

I7Ic o —OCHOBHAs CTaBKa JABYXCTaBOYHOTO Tapu(da 3a 1 kBm ITOTOBOPHOI MOIITHOCTH,
npuHuMaeM paBHoi 270 xBm; [—IOMOTHUTENbHAS CTaBKa JABYXCTABOYHOTO Tapuda

34 KaXIbld KBm-uy aKTUBHOW JHEPIWHM, YUYTEHHOM PACYETHOW CUETUYHKOM,
npuHuMaeM paBHoit 0,9 kBm -u.
DKOHOMUYECKAs 11EJI€CO00Pa3HOCTh BBIOOpA TpaHchOpMaToOpOB
OTIpEJIEIISIETCS] METOIOM NPUBEICHHBIX 3aTPaT:
3,=Ey - K+H,+U,;

3,, =015-7800000 + 733200 +1593127 ,03 = 3496327 ,03 pyo,

rae K— xanuranbHble 3aTpaThl Ha oOopymoBanue I[IC = 7 800000 py6, E, —

HOPMAaTUBHBIM KOA()(PULIMEHT AUCKOHTUpPOBaHMs, NpuHUMaeMm pasHbiM 0,15; H —

21



CTOMMOCTh T'OJIOBBIX MOTEPH 3IEKTPOIHEPTHH B TpaHCPopMaTopax, OMpeesieMbIX

II0 BBIPAXKCHHUIO, u ,— TOHOBBIC OTHUCIICHHS, KOTOPLIC MOXHO OIIPEACINTb U3

BBIPAXXCHUS.

u,=p.,, K,

a,=p,,  K=0,094-7800000 =733 200 Pyo,

rae p,,, =P, +P,,~ CYMMapHbli KOY(Q(UIUEHT OTYUCIECHHMH, KOTOPBIA COCTOMT M3
OTYMCICHUN HA aMOPTU3ALMIO —p,, OOCIY)KHBAaHHE M PEMOHT —p, , TPUHHMAEM
paBubiM 0,094 mns I1C 110 xB.

2.  PaccMoTpuM  BapuaHT  NOJCTAaHIMM C  YCTAaHOBKOM  CHJIOBBIX

tparcdopmaropos tuna TPJIH-40000/110/6 (tabnwuma 3.2).
Tabnuna 3.2 — [TacnopTHbie naHHbIe Tpanchopmaropa TPH-40000/110/6

KarasioxHble JJaHHbIE
Tun Sur. U, 00MOTOK, KB
TpaHchopmaropa MBA B’ﬁ“ Hﬁ Ug, % | AP, xBT | AP, kBt | I}, %
TPJIH —40000/110/6 40 115 6,3 10,5 160 50 0,65

Ilena: 11 200 200 py0.

[ToTepu MouHOCTH (aKTHUBHOM) CUIIOBOTO TpaHcpopMaTopa:

P/ =50+0,05- 260 = 63 kB,

= 0’605 40000 = 260 xBap.

Q.

[Torepr MomIHOCTH (AaKTUBHOM) MpU PEKUME KOPOTKOTO 3aMbIKaHHs, OOMOTOK

BH, HH1 n HH2:
PK.B = 0 ;

PK_Hl = PK.H2 =2-160 =320 xBm .
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[Torepu ™momHOCTH (peakTWBHAs) OOMOTOK CHJIOBOTO TpaHcdopmaTopa B

peKUME KOPOTKOTO 3aMbIKAHHUS

Qx.e = % : 40000 = 525 Keap ;
QK.Hl = QK'”Z = % ‘ 40000 = 7350 K@ap ;

U,, =0125-105=13125 %;
U,, =U,, =175-105=18375 %;
P! =0+0,05-525 = 26 kBm |

P, =320+0,05-7350 = 688«xBm .

K.Hy

OHpCZICJII/IM CTOMMOCTH IroJOBBIX

TpaHc(opMaropax:

M, =1884178 -0,97 =1827652 ,66 pyo.

CroumocTts 1 kBm -y 371€KTpOIHEPTUU:

270

= +0,9=0,97 kBm-u.
375496

IIOTCPb QJICKTPOSHCPIUH B

DKOHOMHUYECKAsI 11eJIeCO00Pa3HOCTh BhIOOpA TPaHCHOPMATOPOB OMPEACIISICTCS

MCTOJOM IMPHUBCACHHLIX 3aTpar:

3,, =015-11200000 +1052800 +1827652 ,66 = 4560452 ,66 pyo ;

U, =0,094-11200000 =1052800 pyo.

CornacHO MOJy4YE€HHBIM pe3yJibTaTaM IpHUBENEHHBIE 3aTpaThl HA YCTAHOBKY
tpancopmaropa mapku TPJIH-40000/110/6 cocraBnser 4 560 452,66 pyO, a Ha
tpancdopmarop mapku TPIH-32000/110/6 coctrasnser 3 496 327,03 py6.
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BcenenctBrue 3Tor0 K yCTaHOBKE Ha MOHW3WUTENHHOM monactannuu 110/6 kB
«O3epHas» mnpuHUMaroTcs JBa TpaHchopmaropa wapku TPJIH-32000/110/6,
UMEIOIINE  MEHbIIME TpPHUBEAEHHBIE 3aTpaThl.  YCTAHABIMBAEMBbI  CHJIOBBIC

Tparcopmatopsl OyayT paboTaTh napauieabHO.
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4 Pacuér TokoB K3

4.1 Xo/ BbINOJTHEHHS PACYETOB

Ha pucynke 4.1 npuenena cxema 3amerenus [1C 110/6 kB «Ozepnasy.

(
Yo | |

1
L i

T
T

I? K2

Pucynok 4.1 — Cxema 3amemenus [1C

X

Amb

XmwlZ

Xoo

Hcxonaubie maHHBIC 715 pacyeTa:

Cucrema: U, =110xB,S, =1000MB- A, S,, =5000 MB- 4.

Jluanu: x , =0,42Om/wxm, | =8xm,340 m, U,, =110«B,
X, =0,42Omlxm, | =8xm, 340 m, U, =6«B.

Tpanchopmarop: S, =32MB- 4, S, =1000MB- A.

Heobxoaumo omnpeaenuts napaMmeTphbl CXeMbl 3aMEIIECHUs TIPU TPUOIMKEHHOM

MNPUBCACHNHU B OTHOCUTCIIbHBIX CANMHUIIAX.

Cucrema:
S, .
x*é c = S_i 1
1000
¢ 5000
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Tpancdopmarop:

Uke’% Sﬁ
x*ﬁ,T, =T~ s
' 100 SuowT
.. _13125 1000_041
e 100 32
x =x UKH]. ’% S6
Ol 0Tz 100 SHO’\/IT
oy 1m0 o
m e 100 32
JIlunus:
S, .
x*6.ﬂ :xy0| Zf '
p
¢, —04.83% 1000 o
" 2 115

rneU_=13125%, U, ,=U,,, =18,375 % — (a1 Tpancpopmaropa S

Kopotkoe 3ambikanue B Touke K1:

X pes) = X600 T X 500

x*pes(ﬁ) = 012 + 0,13 = 0,33 .

basucHsI TOK:

| S5
EENCYCR
1000
| = =5,02 kA4
° J3.115
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HauanpHOoe 3HaueHHe HGpHOI[H‘-IGCKOfI COCTaBHHIOIHeﬁ TOKa KOPOTKOTO

3aMbIKaHUAA .

"
I 3 _ E*ﬁ I
no e
X, pes(s)

10 = 500-152k4.
© 045

YI[apHHﬁ TOK KOPOTKOI'O 3aMBbIKaHHI.

iyz) :\/E‘In,o‘kyd;

i, =v2-33,47-18=383 4,

rae K,,=1,8 —ynapuslii koopduuuenr.

Kopotkoe 3ambikanue B Touke K2:

X pests) =X.60 T X 5, tX 50 +X 570 +Xq; =0,2+013+0,41+5,74 +3,53 =10,01.

%0,

basucHbIi TOK:

| =S 1000 g1 75 k4.
J3U, +/3-63

3HaUYeHHUE HepHOI[I/I‘leCKOﬁ COCTaBJ'IHIOIHCI‘/JI TOKa KOPOTKOI'O 3aMBbIKAHU.

EI!
13 =% =L-91,75:9,17KA.

n,o0 o
X pes) 10,01
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Y 1apHbI TOK KOPOTKOT'O 3aMBIKAHUS:

i, =21, -k, =+2-917-196 = 25,33 x4,

rae Kk ,=1,96 — ynapubiii koo unmenrt.

JlaHHBIE pacyeTOB TOKOB K.3. CBEJICHBI B Ta0uITy 4.1

Tab6muma 4.1 — JlaHHbBIE pacueTa TOKOB K.3.

Ne /m U,, kB Kyn 19, KA lyn KA
K1 115 1,8 15,2 38,3
K2 6,3 1,96 14,1 25,33
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5 Bp100p 371eKTP00OOpPYAOBAHNS
5.1 Boioop oboopynoBanusi OPY — 110 kB

PacueTHslil TOK MPOAOIKUTENIBHOTO pexxuma ¢ yuetoM 40 % neperpysku:

I — 1’4 . ST.uo,u ’

A\/EU HOM

32000

| =14. %20
J3.115

max

=22518 A.

5.1.1 Bri0op BbIKJIIOUATEICH

Brixatouarens sSBIASETCS OJHUM M3 OCHOBHBIX KOMMYTAIIMOHHBIX allapaToB
Ha MOJICTAHITUSAX, CIOCOOHBIN MPOU3BOAUTH OTEPALUU IO OTKJIFOUEHUSIM MPHU JTFOOBIX
pexuMax padboTbl cuctembl. OTHOM M3 CaMbIX CIOKHBIX KOMMYTAaIMEH SBISIETCS
OTKJIFOUeHHe TokoB K3.

K BeikmouaTensam kinacca BH npenssapisitores TpeboBanus, Takue kak [14]:

—  OTKJIIDYEHHUE TOKOB IIUPOKOTO IUAMA30Ha,;

—  CKOPOCTh Cpa0aThIBaHUS;

—  mpuroaHocTts s AlIB,;

—  yIoOCTBO OOCITYKMBaHUS U3HAIITMBAEMBIX y3JIOB,;

—  yIoOCTBO TPAaHCIIOPTHUPOBKH.

Bri0op BeIkIIOUaTeneit nponsBoauTcs [21]:

1) Tlo HampsHKEHUIO 3JCKTPOYCTAHOBKH:

U, <U,.,- (5.1)

2) Tlo makcuManbHOMY pabouemy TOKY:

I pab.n < I HOM ! (52)
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A€ Usoms lion — TACIOPTHBIE (KATATO0KHBIC) TAPAMETPHI BBIKIIIOUATES;

3) IIpoBepka Ha OTKJIFOYAIOIIYIO CIIOCOOHOCTD BBIKIIOYATEIIS

o < lomn (5-3)

4) TlpoBepka Ha 3JIEKTPOJMHAMUYECCKYIO CTOWKOCTH BBIMOJHICTCS TI0

CJIETYIOLIUM YCIIOBUSIM:

iy <l (5.4)

rae I, ¥ 1y - 3HAYEHUS MEPUOUUSCKON COCTABIISAIONICH TOKa K.3. U YAApPHOTO TOKA B
LIeIH, KA
| s | - 3HAUEHME TIPEICIIBHOTO M CKBO3HOTO TOKA K.3., KA.

5) IIpoBepka Ha TEPMUYCCKYIO CTOWKOCTb:

B <By, (5.5)

rne By — 3HaueHue uMITysibca KBapaTHYHOTO TOKA, OmpeesieTcs no Gpopmyie:

B =17t (5.6)

rae |t — Tok TepMUYECKOM CTOMKOCTH, KA;
tr — JgmomycTtuMoe BpeMs JICUCTBUS TEPMHUYECKOIO TOKa MpeaelbHON
CTOMKOCTH, C; |t U ty — cipaBOYHbIE TAaHHBIE;

B — pacuerHpll UMIIyJIBC KBAAPaTUYHOIO TOKa K.3., OIPEHENSETCsS I10

bopmyie:

B: II'?O'(OTKII_'_Ta:’ (5'7)
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1€ Lok — BPEMS OTKIIIOUEHHUS K.3.:

tOTKJI = tp3+tBLIK ) (58)

rie b, — BpeMs NelCTBUsA peaeiHoM 3amuThl npuHuMaercs 0,4 c. ;

tac - COOCTBEHHOE BpPEMS OTKITFOUCHUS BBIKITIOYATEIS,C.

Cornacno HopmaTuBHbIM IoKyMeHTaM [TAO «DPCK EDQC» u ITAO «Poccetn»
3aKpEIJICHO PEIICHHE O MNPEUMYIIECTBEHHOM IPUMEHEHUU MpPU CTPOUTEILCTBE,
PEKOHCTPYKIIUU, TEXHUYECKOM I[EPEBOOPYKEHUU U 3aMeHe  00OpyaoBaHUs
nojactaniuii HanpspkenneM 330—750 kB 3ameHa Ha 37era3oBbie BBIKIIOYATENH, a HA
nojcTaHuuax HanpsbkenueM 6, 10, 20, 35 kB — BakyyMHBIX BbIKIIOUarenei. B
kiacce HanpspkeHus 110—220 kB u3 — 3a oTCyTCTBUS KaKUX-TMO0 allbTepPHATUBHBIX
BAPUAHTOB TMpEJJaracTcsi MNPUMEHATHh JJIETa30Bble BbIKIOYaTeNUu. (OCHOBHBIE
JIOCTOMHCTBA JIAaHHBIX BBIKJIIOYATENICH:

° ITonHass 3aBojCKas TOTOBHOCThH, OBICTPHI MOHT&XX W HajaaKa IO
PYKOBOJICTBOM Itieh-TiepcoHala 3aBo/ia;

e  EcrecTBeHHBIN ypOBEHb yTeUeK aerasa - He 6omnee 0,5% B rox;

e  Kowmmiekrauusi npy>KMHHBIM TPUBOAOM C YBEIMYEHHBIM KOJWYECTBOM
CUTHAJIBHBIX KOHTAKTOB, JJIUTEJIBHO MPOIMYCKAIOIINX TOKA IIMPOKOTO Auana3oHa (oT
5 no 25 A); aBTOMaTM4eCKUM YOpaBJICHHEM 2-Ms CTyNEHsSMH oOorpeBa mikada u
KOHTPOJIEM UX UCIIPABHOCTH;

e  Bricokui MEXaHUYECKUI 51 KOMMYTallMOHHBIN pecypc,
obOecrieunBalONIMEe MPU HOPMAIBHBIX YCJIOBHUSX JKCIUTyaTallud HE MeHee, yem 25-
JIETHUM CPOK CITY>KOBbI 10 IEPBOTO PEMOHTA;

e  Bricokue moxapo- U B3pbIBOOE30NaCHOCTb;

e  MuHMMaIbHOE TEXHUYECKOE 00CITYKUBAaHUE U MEKPEMOHTHBIN TIEPUOT;

s OPY 110 kB moacranumu «O3epHasi» 110/6 kB BeiOMpaeM 3ierazoBblid

BbIKtouatens cepur BI'b-110kB ot mpousBoautens OAO «YIOTM», Tak naHHbIE
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BBIKJTIOUATEIIN XOPOIIO ceOsl 3apeKOMEHI0OBAIIM B TEUEHUE IKCIUTyaTaIllid HA MHOTHX
ANEKTPOIHEPTETUUECKUX MTPEATPUITHUSAX.

[lacriopTHBIe JaHHBIE BBIKIIOYATENS, a TaKXKE pPACUETHbIE IapaMeTphl
AIIEKTPUYECKON CETH MPEACTABICHBI B Tabymiie 5.1

Tabnuna 5.1 - Texunueckue nanable Boikaouareas BI'T-110-31,5/400V1

MeTtoauka Pacuer [Tacopt
BI'G -110-31,5/1000 V1
1 2 3
u, >U, U, =110 B u,, =110 xB
- . L = Dyayome = 225,18 A I, =1000 A
[ I =152 kA ooy = 31,5 KA
by o = o i, =9,673 kA i =164 kA
L = 1o I, =152 kA | =315 KA
e > 1, i, =383 kA | =102 KA
12, the = B, B, =20,79 xA2-c 1%, - t., =31,5°-3=2976,7 kA2-c
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Pucynok 5.1 — Buemnuit Bug Boikmtouatens mapku BI'b -110-31,5/400V1
W3 npou3BeneHHBIX PAcUETOB CJAENaH BBIBOJ O BO3MOXKHOCTH YCTaHOBKH
BaKkyyMHOTO BbIKMtouatenss mapku BI'b -110-31,5/400Y1 ma OPY 110 kB IIC
«O3epHash», Tak KaK TEXHMUYECKHE MapaMeTpbl BBIKIIOYATENsl YJOBIECTBOPSIOT BCEM

YCJIOBUSIM IPOBEPKHU.

5.1.2 BuiGop pa3beauHuTe el

Bribop paszbenunuteneit mpousBoautcs [14] mo Tem ke mapameTpam, 4yTO U
JUIS1 BBIKJTFOYATES.
Pe3ynbTaThl BEIOOpA pa3beIMHUTENECH CBEEHBI B TA0IHILy 5.3

Tabnuna 5.3 — Be100p BBICOKOBOJIBTHOTO Pa3beIUHUTEIIS

PI1/1-110/1000 YXJI 1

YcnoBue BeibOpa Pacuérnblie nanuble KaranoxHbie naHHbIe
1.U,,<U, U, =115«B U, =115«B

| e < 1 lpacac=227 A |, =1000 A

iy Sinp'c iy, =383 kA inp_c =80 KA

4.B, <1t By =20,79 xA2-c 12t =3969 kA%
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PazbenunuTenn He MPOBEPSIOT HA KOMMYTAllMOHHYIO CITOCOOHOCTH mpu K3,
MOCKOJIbKY OHM HE MpeJAHa3HaAYEHbI Jis1 padOThl B TAKOM PEXKUME, ITPU ITOM OHH TaK
K€ HE MOT'YT OTKJIIOYaTh AJIEMEHT JIEKTPUYECKOM CETH NP HOMUHAIBHBIX TOKA, TAK
KaK OHM CIIy)aT i1 CO3JaHUs BUIMMOIO pa3pblBa JJIEKTPUYECKON LENU H
ONEPATUBHOIO MEPEKIIOYEHHUS.

Bribupaem k ycraHoBke pasbenunutens mapku PI1J]-110/1000 YXJI 1 (OAO
«YOTMp, r. ExarepunOypr). Ha pucynke 5.2 nmpenacraBiieH pa3beIUHHUTEIb MapKu
PI'TI-110/1000 YXJI 1.

[TapameTpsl pazbeAMHUTENS U pacUeTHBIC JaHHBIE CBEICHBI B TabnuUIly 5.4

Tabnuna 5.4 — Beibop pazbenunurencit

Yciosust BbiGopa Meronuka ITactiopt
U, U, U, =110 B u,,A =110 B
D= lx =22518 4 I, =1000 4
pun = 1, i, =383 x4 | =80 4
12, e = B, B, = 20,97 xd*c 12, t,,, = 3L5° -4 = 3969 k4>

CpaBuuBas naHHble (Tabnuma 5.4), Buaum, uro passeaunautens PI'TI -110/1000
VYXJI 1 BpiOpaH mpaBUIIBHO, TaK KAaK OCHOBHBIE TEXHUYECKHE MapaMeTPhbI

Pa3bCINMHUTCILA YIOBJICTBOPAIOT BCCM YCIIOBUAM ITPOBCPKH.
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Pucynox 5.2 - Pazbenunurens mapku PIT/-110/1000 YXJT 1

5.1.3 Bb160op TpaHchopMaTOpPOB TOKA

Tpanchopmarop Toka npegHazHAUYEH Uil YMEHbBIIEHUS MEPBUYHOIO TOKA JI0
3HAYEHUH, MPUMEHICMBIX B TOKOBBIX Iiersix P3 u A [16].

Ha tepputopun OPY 110 kB IIC 110 kB «O3sepHas» coriacHo psgy
MOJIO)KEHUH  TpaHCOpMATOphl TOKAa JIOJDKHBI YCTAaHABIMBATBCA Kak Iepen
BBICOKOBOJIbTHBIMU ~ BBIKJIIOUATENSIMA, TaK M BCTPaMBaTbCi B BBOJAA CHIIOBBIX
TpaHCPOPMATOPOB.

Ta6nuna 5.5 — Harpyska TT Ha BropuuHOi 00MOTKE
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[Tpubop Tun Harpy3ska no ¢azam, B-A
A B C
AmMmnepmeTp AM-A301 0,5 0,5 0,5
Bartmetp 11-301/1 0,5 0,5 0,5
CueTynk COT-4TM 3,6 3,6 3,6
Htoro: 4.6 4.6 4.1

ConpoTusienue npuOOpoOB HAXOAUTCA 1O popmyIie:

46 =0184 Owm.

npub = 52

s TT®M — 110b-1-V1 B knacce 0,5 Z,,,, =1,2 Om.

2nom

Jlommyckaemoe conpOoTHBIIEHHE TPOBOJIHUKA!

r =12-0184-01=0,916 Om.

npos

Tornma:

:p'\/g.lpacq .
r

npos

~(0,0283 -+/3-60)
0,916

=3,21 mm.

. 2
Kabenb KOHTPOJBHBIN C ATFOMUHUEBBIMU JKHJIAMHU - 4MM”.

~0,0283 -+/3-60

npog

=0,74 Owm.

Bropuunas narpyska TT:

r,=0184+0,74+01=1024 Owm.
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CornacHo pacuetam, BeiOupaem Tpanchopmarop Toka (TT) tuma TI'OM —
1106-1-Y1 (3AO Duepromar, r. ExatepuHOypr-Y pamsiekTpoTsHKMa).

Ta6nuna 5.6 — Pacuér Tpancdopmaropa Toka 110 kB

Pacuér [Tacnopt TT®M-110b-1-V1
U, =110 xB U, =110 xB
.. =22518 4 l,,,=50-600 4
i, =383 x4 l,,, =126 x4
B, =20,79 xd**c B, =2028 xA**c
r, =1,024 Om r,=12 Om

Ha pucynke 5.3 npencrasien tpancpopmarop toka TT'OM-110b-1-VY1.

Pucynox 5.3 - Tpanchopmatop Toka TT®M-1106-1-V1
Taxoke a1 yctaHOBKH npruHUMaeTcs Tpancdopmatop Toka turma TBT — 300/5
BCTpamBaeMblii B BBICOKOBOJBTHBIE BBOAA TpaHchopmaTopa co ctopoHsl 110 kB

npousBoacTBa OO0 T/ «ABToMatnka» r. CMOJIEHCK.
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5.1.4 Bp100op U3MepUTEJBbHOr0 TpaHchopMaTopa HANPSKEHUSsI

N3mepurensubie TH npenHazHadeHsl Ayl npeoOpa3oBaHus HANPSDKEHUS 10
3HA4YEHUs, yI0OHOIO AJI U3MEPEHUS.

Harpyska noakitouéHHbIX TpubopoB 1o ¢popMmyIe:

SZZ = \/(Z Snpu5 x COS gpﬂpuﬁ)z + (Z Snpuﬁ x sin gpnpué)z = \/Pznp“6 + anpuﬁ '

Ta6nuna 5.7 — Bropuunas Harpy3ka TH 110xB

MorHOCTS, [ToTpebnsieMast MOIITHOCTD
HaumenoBanue noTpeodsiemas cos
npudopa OJHOM KaTYIIIKOW, 4 Bm B-A B-A
B-A
1 2 3 4 5 6
BoasT™meTp 3-762 9 1 9 9 9
Barrmerp 11-301/1 10 1 10 10 10
CueTumnk
1,5 0,53 0,8 0,8 1,5
CoT4-T™M
Hroro no TH: - - 19,8 19,8 19,8

BropuuHas Harpyska Tpanc(hopMaTopa HanpsbKeHus S,y =198 B-A.

s OPY 110 kB Bwibupaem tpanchopmatop Hampsykenus tama HKD-110-83
(OAO XK «DneKkTpo3aBoy).
Ha pucynke 5.4 npencrasnen Tpancdopmarop Toka HKD-110-83.
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Pucynok 5.4 - Tpanchopmatop nanpsixenuss HKdD-110-83

5.2 Bb10op 000pynoBaHus Ha cTOpOHe 6 kB

PacnipenenurensHoe ycTtpoiictBo 6 KB BBINOJHEHO B BUIE KOMIUIEKTHOTO
pacrpenenuTeIbHOIO yCTPOWCTBA, C BBIKATHBIMU TEJIEKKAMH W MAaCJSHBIMU
BoikTrOUarensiMu Mmapku BMIL. KPY — 6 kB pa3menien Ha teppuTopun 3aKpbITOrO
pacnpenenuTeabHOrO YCTPOMCTBA.

Cormacio mn.1.2 wu mn.1.3 npanHoW KBanM(UKAIMOHHOW pabOTHI, mNpHU
pexoncTpykiuu KPY — 6 kB crapoe oOopynoBaHue HEOOXOIUMO 3aMEHUTH
NOJIHOCTBEIO Ha HOBoe KPY-6 kB ¢ BakyyMHBIMH BBIKJIFOUATEIISIMH.

OmgHrM W3 JHAEPOB  CPEAM  OTEYECTBEHHBIX  MPOU3BOAMTENEH
BBICOKOBOJIbTHOTO ~ 3JIEKTPOTEXHUUECKOTO  obopymoBanus  sBiserca  OAO
«Onexktpouut» 1. Camapa. Hcxoas HW3 IMMUPOKOTO MNPUMEHEHHS] Pa3JIMYHOTrO
BCTPAMBAaEMOro O00OpYJOBaHMS, OE30MAaCHOCTH, BBICOKOTO CpOKa CIYXObl H
HAJIC)KHOCTH, a TaK k€ y100CTBa U MPOCTOTHI MOHTaka BbiOupaem COILI-70.

HocrounctBamu KPY COIII-70 sBastoTes:
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- B KPVY ycranaBnuBarorcs mnydmme IO IapaMeTpaM «IEHa-KayecTBOY,
KOMIUIEKTYIOIIHUE;

- He BBICOKast CTOMMOCTB IO CPABHEHUIO C 3apyO€KHBIMU ITPOU3BOIUTEISIMU;

- MHOTO(YHKIIMOHATbHAS cucrema MOHHUTOPHUHIA NHDO-COII,
oToOpakaroIas peajlbHOe COCTOSIHUE allapaToB B Kady;

- Y100HOE cepBUCHOE 00CITyKUBaHUE.

[IprumeHeHne BakyyMHBIX BBIKIIFOUATEICH JTAECT CIEAYIOIIEE MPEUMYILECTBO

- YMepeHHbIE 3aTpaTbl Ha SKCIUIyaTal[Ml0 BaKyyMHBIX BBIKIIIOYATEIEH II0
CPaBHEHHMIO C JPYTUMH TEXHOJIOTHUSIMU;

-B cBiA3M C BBICOKOM YCTOMYMBOCTBIO K AarpecCUBHBIM CpelaM |
HOBBILICHHON MOKap00€30MacHOCThIO, IO3TOMY JaHHBIA TUI BBIKJIIOYATEIEH MMEET
LIMPOKUH CIIEKTP UCIIOJIb30BAHMUS,;

- KoncTpykuusa — BblkioyaTens  o0jajaeT  BBICOKOM — CTOMKOCTBIO K
IOBBILICHHBIM TEMIIEpaTypaM CpeJibl;

- IloBBIlIEHHAsT CTOMKOCTh K MEXaHMYECKMM Harpy3kam M BUOpPALIMOHHBIM
BO3JICCTBUSM U yJ1apaMm;

- BO03MOXHOCTH HCIONB30BATH KAK IMPOAOJIBHOE, TaK U IONEPEYHOE
pPacnoJIo)KEHUE BAaKyyMHBIX KaMep B SYEMKax pacnpeleiuTeNbHBIX YCTPOMCTB, B
CBSI3U C U€M, UMEETCSI BO3MOYKHOCTh pa3padaTbiBaTh MajioradapuTHbIE KOHCTPYKLUU
KPY;

- B ¢BsA3M ¢ TeM, YTO rameHue Ayru OCYILIECTBIAETCS B BAKYyMHOM Kamepe,
BBIOPOCHI Maclia ¥ ra3a OTCYTCTBYET MPU aBAPUUHBIX OTKIIOUEHUSIX TOKOB K3;

- B IIPOLIECCE DKCILTyaTallUH HE 3arps3HIET OKPYKAIOILIYIO CPENy;

- OGecnieueHne BHICOKON CTENEHW HaAEKHOCTH M 0€30MacHOCTU B MpoIecce
HKCILTYaTallMK U MPOBEACHUN CEPBUCHOTO OOCITYKUBaHUS .

Henocrarku: 3amura 0T KOMMYTalMOHHBIX NEPEHANPSKEHUN, TPEAIIOIaraet
HAJIN4YHSl CIELUAIBHBIX TEXHUYECKHUX CPENICTB.

Harnsnnas MHeMocxema, BU3YalbHO JaeT aJeKBATHYIO HH(OPMATUBHYIO
KapTUHY COCTOSTHUI HaXO0KJICHHUSI KOMMYTAIIMOHHBIX alnapaToB IKady.

- CUTHaJIM3alug OTCYTCTBUS MJINM HAJIMYHWA HAIIPSAKCHUS B CCTH.
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- MHIMKAIUS TPEBHIIICHUS TEMIIEPATyphl B (pa3ax.

- UHTYUTUBHBIN uHTEpdeiic. [lepenaya 1aHHBIX IO KaHAJAM TEJIEMEXaHUKH.

KomnoHoBka KOMIUIEKTHOTO pacrnpenenurensHoro ycrpoiictea KPY COIII-

70.

s xomrmuiektoBanuss KPY - 6 kB BeiOepem cuinoBbie sueiiku COII-70,
npou3BojicTBa 3A0 «Camapckuil DIEKTPOIIUT.

B cocraBe KPY cepu COI-70 BXOAsAT BakyyMHbIE€ BbIKItOUaTenu Tuina BBY -
COUI-6-20/2500Y2 ¢  mpy>KMHHBIM  TIPUBOAOM,  TpaHchOpMATOphl  TOKa,
TpaHCHOPMATOPBI HAMPSHKCHUS, Pa3pSIHUKH, 3a3eMIIIONINEC HOXH, COOpPHBIC W

COCIMHUTEIIbHBIC IIIMHBI, OTIOPHBIC U MepexoHbIe n30Is1TopsI[ 30].

Toxu ¢ yuetom 40 % mnieperpy3ku:

ST.HOM — 1 4 . 32000 = 2055 A '

"BU__-2 O 3632

HOM

5.2.1 BbiGop BbIKJIOUYaATEIEH HA 6 KB

BrixnrouaTenn BI>I6HpaeTC$I II0 TaKHUM XKC IIapaMCTpaM, YTO U BBIK/IIIOYATCIIb HA
BBICOKOM CTOpPOHC. Bce karanoxxHbie n paCdYCTHBIC BCIIMYHWHBI CBCIACHLI B T8,6J'II/II_[e
5.8.

Tabnuna 5.8 — BakyymHbIii BeikITIOUaTeNns 6 kKB

Pacuyer [Tacniopt
UHO,M = 6 KB Ucem.n(m = 6KB
|, = 20554 l,,, = 2500 4
13, =141 kA I =315kA
i, , =554 a0 = 20,0414
l,,, =14,1x4 l,, =315 kA

B =185kA4"-c B, ~=2976x4’-c

41




Pucynox 9 — KPVY tuma KPY-COII-70
5.2.2 Boi6op TpancdopmaTopa Toka 6 kB

Bribupaem u mposepsiem Tpanchopmarop Toka: TOJI — COIL — 6 3A0
«Camapckuii anexkrpomut» . Camapa. Bce kaTanoXHble M pacUETHBIE BEJIWYHUHBI
cBenieHpl B Tabimne 5.9. Tpancdopmarop Toka TOJI — COII — 6 kB obecrieunBaeT
nepeaavy CUrHaja U3MEepUTEIbHOM HHPOPMAIUA H3MEPHUTEITLHBIM IPHOOpaM.

Tabmumna 5.9 — PacueTHble W KaTalloXKHBIE JTaHHBIE TpaHC(opMaropa Toka

TOJI -6 kB

Pacuér [Tacnopt: TOJI-COIL] 6 kB
U,.,=6kB U, =6 kB
.., =205 A |, =2500 4
i, =2533 kA l,, =100 kA
B, =185 kd*c B, = 4800 kA**c
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JlaHHbIE KOHTPOJBHO-U3MEPUTENBHBIX MPUOOPOB MpEACTaBICHBl B TabIuUIle

5.10.
Ta6muma 15 — JlaHHbIE KOHTPOJIBHO-U3MEPUTEIBHBIX TPUOOPOB
rlji [Tpubop Tun S npusopa [B-A]

1 AmMriepmeTp DA-0702 0.5

2 CueT4ynK akKTUBHOW SHEPTHH COT-4TM 3,6

3 | CueTuynK peakKTUBHON YHEPTHH COT-4TM 3,6

4 Bapwmetp H-395 2

5 Bartmerp 11-301/1 0,5
Hroro 10,2

Pacuer BropuuHOil Harpy3ku TpanchopmaTopa Toka:

s TOJI-COII 6 kB B knacce 0,5 Z, =12 Om.

2nHom

JlommycTuMO€ CONPOTUBIIEHUE MPOBOJA!

Fnos = Lowon =T, I

npos 2nom npu6 'k

r =12-045-01=065 Om.

npos

Tornma:

p.\/é.lpacq .

npos

_ (0,0283-+/3-60)

=451 mm.
0,65

10,0283 -+/3-60

npog

=0,59 Om.
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Taxum oOpa3om, BTOpHUYHAs Harpy3Ka COCTaBIISIET:

r,=045+0,59+01=114 Om.

5.2.3 Bbi0op TpaHchopMaTopa HANPSIKEHUs

W3 mnpemioraemoro mnepeueHHs TpaHcopmartopoB Hampsikenus (TH) k
YCTaHOBKE MNpUHUMaeTcs TpaHcpopmarop Hanpsokennss HAMU — 6 kB 3A0
«Camapckuii DIEKTPOILIHT.

Kontpons Ha cropone 6 kB ocymecTtBiasieTcss ¢ MOMOIIBIO CIIEAYIOIIUX
KOHTPOJIbHO-U3MEPUTEIBHBIX MTPUOOPOB: BOJIBTMETP, BOJIBTMETP (pa3HbIH, pazomerp,
yactoToMep. JlaHHbIE KOHTPOJIbHO-U3MEPUTEIbHBIX HPUOOPOB MPEJICTABICHbl B
tabmurte 5.11.

Tab6numa 5.11 — KontposbHO-u3MepuTeabHbie MpuOopsl BO BTOpu4HOU e TH

OO6mas
[ToTtpebnsemas
Tunbr Uucno . Yucno noTpedsieMas
MOIIHOCTb COS® | Sing
[Tpubop npuOopoB OTHOI KaTylIeK npudopoB MOIIHOCTE
KaTylmku, BA P, Bm Q.
eap
Bomprmerp | O — 351 2,0 1 1 0 1 2 ---
Bartmerp I1-301/1 2,0 1 1 0 1 2 ---
CueTunk
N COT-
aKTUBHOIH ATM 2 2 0,38 | 0,925 1 1,52 3,7
SHEPTUU
CueTunk } COT-
PEaKTUBHOM ATM 2 2 0,38 | 0,925 1 1,52 3,7
DHEPTUU
Hroro 7,04 7,4

SZZ = \/(Z Snpu6 cos Q))z + (Z Snpuﬁsin q))z = \/Pni)uﬁ + pruﬁ = \/71042 + 7a42 = 9191 B- A .

Bri6pannsiii Tpanchopmarop Hanpsokenus HAMU — COIIl — 6 kB umeer
HOMHMHAJIBPHYIO MOIMHOCTh B  kiacce TouHoctu 0,5, HeoOXomuMoMm s

MIPUCOEAUHEHUS CUETUUKOB, /5 B - A. Takum o6pazoMm:

44




W3 mnpousBeAeHHBIX pPacuyeToB cjiejaH BBIBOJ O BO3MOXKHOCTH YCTaHOBKHU
TpaHchopmaropa HamnpsikeHus:t mapku HAMU — COII] — 6 kB, Tak kak TeXHUYECKHE
napamMeTpbl TpaHcpopMaTopa HAMPSHKCHUS  YIOBJICTBOPSIOT BCEM  YCIOBHUSIM

MIPOBEPKHU.
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6 Bp10op peJieiiHOM 3a1IUTHI  ABTOMATUKHU

6.1 Mukponpoueccopnoe ycrpoiicrso PC83-/1T2

MukponpoueccopHoe ycrpoiictBo PC83-JIT2 u3roraBivBaeTrcs KOMIIAHHEH
00O «Cuctemsl P3A» (r. MockBa), 1 BBIIONHIET GYHKIIUA MAKCUMAIBLHON TOKOBOM
3aILNTBHI.

QyHKIMHU JaHHOTO YCTPOUCTBA TAKOBBI:

- 3-crynenuatas MT3 ¢ He3aBUCUMOM BBIIEPKKON BpEMEHU;

- 2-ctynienyatas Aud Q. 3amura.

Jlannoe  TexHmdeckoe cpeactBo  PC83-JIT2  moxer  cHaOXaThes
AIEKTPOIHEPTUEN KAaK OT MCTOYHMKA TMOCTOSIHHOTO, TaK M OT MCTOYHHKA
MEPEMEHHOTO OTEPATUBHOIO TOKA.

Bce umeromuecss gaHHbIE B YCTPOMCTBE MEPENAIOTCS TUCIIETYEPY U MOTYT

00pabaThIBaTHCS 110 MECTY WM AUCTAHIIMOHHO.

6.2 Pacuér ycTraBOK 3amUThl TpaHchopMaTopa ¢ NPUMEHEHHEM
ycrpoiictBa PC83-[T2

[TapameTpsl Tepmunana PC83-/{T2 nns 3anuThl cuiioBoro Tpancdopmaropa,
co cxemoii Y/A:

— na BH — 3Be3na;

— Ha HH — TpeyronpHuK.

DnexkTpudeckas Harpy3ka (MakcuMajbHasi) CHJIOBOTO TpaHchopmaTopa —
Siarpmax = 41,93 MB-A.

3nauenus TokoB K3 (MakcuManbHbII/MUHUMABHBIN pexkuM) Ha cTopoHe 110

kB (touka K1) u mmnax 6 kB (touka K2) nmpencrasnens! B Tabnuie 6.1.
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Tabnura 6.1 — 3aayenusa TokoB K3

Bennunnaa HanpsikeHus Pexxum 2D0C Tok K3
MaxkcumanbHbIH | OB = 4827 4
Cropora 110 kB MuHUMaTHHBIIH | Opt = 2357 4
MakcumabHbI#H | One = 24840 4
Cropona 6 kB MuHUMAJIbHBIH |8 =21323 4

3HaueHHsI TOKOB KOpPOTKOro 3aMbikaHus B K2, mpuBenenHsle k cropone BH

OIIPEACIISIIOTCS 110 BBIPAXKCHHUIO.

I (3)HH

I(S)BH — K2
K2 kT !
I (3)HH
rae 'x2 - Tok 3x-(hasnoro K3 Ha cropone 6 kB; Kt - koadduiuent tpanchopmaryu
CT.

Toxk KOPOTKOI'O 3aMbIKaHUA B MaKCHUMaAJIbHOM PCKUMC

AJIEKTPOIHEPTETUUECKON CUCTEMBI.

@y 24840

- —13614.
KeMAX " 115/6,3

Tox K3 B MUHUMaJIBHOM PEKUME IJIEKTPOIHEPTreTUUECKON CUCTEMBI:

@py 21323

= 2797 _1168 4.
“2MIN T 115/6,3

6.3 Pacuér ycraBok nuddepeninuaibHoii 3ammuThl Tpancdopmatopa

HuddepenunanpHas 3aluTa pealn30BbIBACTCS HA OCHOBE TEpPMHUHANIA THUIIA
PC83-JIT2. Metonuka BIOOpa YCTaBOK MPEACTABICHO HUXKE!

- Ha ctopone BH — 110 kB, ko3¢ puiirenT BoipaBHUBAHUSA:
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K _ IHOM.TT.BH
Bl —

\/5' IHOM.TP.BH
300
Ky, =——=1078, K, =108.
B1 \/5 160 8 Bl

Ha ctopone HH — ko3¢ dutineHT BoipaBHUBAHUA:

|<B2 — IHOM.TT.HH ,
HOM.TP.HH
3000
= =1022, K., =102.
B2 036,05 s =1L

YcraBku 1o TOKY HaXOIATCs.

5-10

ISZ/ZCTT.BH = m = 4,63A.
12 ., =46A
ar 5.1,0

IyCT.HH = E =4,91A

IséZCTT.HH =4,9A

Toxk cpabaThIBaHUS:

1 K
_ 'versu " WNrrsH
| A
C3.BH = ,

KCX.BH

jar_46-300/5

on == = 159,644
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KoaddummenT ayBCcTBUTETEHOCTH:

k K3.min ’
! ICP.TO
| @ :ﬁ 1@ -
K3 2 K3
1) =§~1168 =10104;
K, :ﬂ=6,33>2.
159,64

VYcraBka 1o BTOPpUYHOMY TOKY CpaOaThIBaHUS:

5.|ﬂ0
|ﬂ0 _ *CP .
VCT.BH ~— ’
Ky,
10 _ 5-6,0

YCT.BH — W = 27,7814 IéYCOT_BH == 28A

5.14°
|ZZO _ *CP .
VYCT.HH — 1
K,

\ermm = % =29,414. {5, =304.

YCT.HH

Crynens otceuku nuddepeHIuanbHOM:

|fo = %20/5 = 971,09A

[To m3BecTHOMY 3HaueHUIO ToKa TpexdazHoro K3 B MUHUMAILHOM peXHME B

touke K1 Haiinem Tok aByxdaszHoro K3:
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1 = % . 2357 = 2041A;

=2 _o11515.
971,09

Ilepas crtymenp orceukun TepmuHana PC83-/T2  ynosnerBopser

TpeOOBAHUSIM.
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3akJIroueHue

B paGote ObL1 pa3zpaboTaH MPOEKT PEKOHCTPYKIMH MOJACTAaHIUU «O3epHas
110/6 xB.

CorynacHo  ycloOBUSM  PEKOHCTPYKIIMM  Oblla MpPOU3BENCHA  3aMeHa
CYILIECTBYIOIIUX TpaHchopMaTopoB MomHOCThIO 25 MBA Ha Tpanchopmatops
MOITHOCTBIO 32 MBA B CBf3U C NOBBIIIEHUEM HArPy3KH.

CoriacHO HOpPMAaTUBHBIM JOKYMEHTaM U TMpOJICJaHHBIM pacdyeraMm K
YCTaHOBKE OBLIO MPUHSATO CleAyroIiee 000py10BaHuE:

- Ha cTopoHe 110 xB: KONOHKOBBIN 37€ra3oBbIM BBIKIIOUYaTeNb Mapku BI'b—
110-31,5/1000; tpanchopmatoper TOoka TI'®M-110-Y1 u TBT - 110 kB;
orpanuunten  nepeHanpsokeHust tuma  OITHH-110/85-Y1;  tpancdopmartops
HanpspkeHus: Mmapku HK® — 110-83; pazseaunurenu mapku PI1JI-110/1000 YXII 1;

- Ha ctopoHe 6 kB: O6biu BeIOpansl siueiiku KPY tuna KPY — COII —70 nus
ycraHoBku B 3PY — 6 kB co cuenyromuM 000pyIOBaHHEM: BaKyyMHBIH
BeIkItouarens BBY-COII-6-20/2500Y2; tpancdopmarop toka TOJI — COII - 6;
tparcdopmarop Hanpsukeanss HAMU — 6 kB.

Taxke OblIa NpPOM3BEICHA 3aMEHA CPEJICTB pPEJICHHON 3aIluThl  Ha
MHUKpoOIpoleccopHble TepMuHaibl 3amuT tuna «PC83-IT2» mpouszBoacrtea OO0
«Cuctemsl P3A» (1. Mocksa).

B pesynprare mnpou3sBEeNEHHONM PEKOHCTPYKLMU TJIABHOM ITOHU3UTEIBHON

noaACTaHIMM OHA COOTBECTCTBYCT BCEM COBPCMCHHBIM HOPMAaM U TpC6OBaHI/I$IM.
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