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AHHOTALUA

B pabore mpencrtaBieHa pEeKOHCTPYKIMSA MOHM3WUTEIbHOW mojacTtaniuu [1C

110/6 kB «OsBomiHas». PeKOHCTpyKIMs BbI3BaHA YBEIMYCHHEM OJJICKTPHUYECKOU

Harpy3ku c. [IpeoOpaxenka, Bomkckoro paitona Camapckoil 001acTd B CBS3U C

BBOJIOM HOBOTO 3aBOJia MO NpOU3BOACTBY aBTOKOMmaHeHTOB OO0 "Pobept bom

Camapa", a Takke HEOOXOJMMOCThIO MOJIEPHU3ALIMU U 3aMEHBI 000PY0BaHUS.

Pabora BkirOUaer B ceOs CJICAYIOIHUC BOIIPOCHI IO 3aMCHC O60pYZ[OBaHI/I$II

1.
2.
3.
4.

3ameHa BBICOKOBOJILTHOTO 000pyaoBanus Ha ctopoHe 110 kB;
3ameHa BBICOKOBOJILTHOTO 000PYy/I0BaHUs HAa CTOpOHE 6 KB;
3ameHa CHIIOBBIX TpaHC(HOPMATOPOB Ha 00Jiee MOIIHEIE,

YcTaHOBKa COBPEMEHHOM MUKPOMPOLECCOPHON 3aIUThI.

PaGoTa cocTouT M3 MOSICHUTEIBHOM 3aMUCKU Ha 53 JHcTax, coaeprkarmas 17

Tabymu, 8 pUCYHKOB, rpauueckasl 4acTh MPEACTABICHA Ha NIECTH JIMCTax popmara

Al.
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BBenenue

Jna Poccum mpobOiema 35IeKTpOCHA0XKEHHUS TOPOJOB M IPOMBIIUIEHHBIX
LEHTPOB UMEET 0COOYI0 3HAUMMOCTh, MOCKOJbKY OOJbIas 4acTh €€ TEPPUTOPUU
HAXOJUTCSl B CYpOBBIX KIIMMaTHUECKUX 30HAX, U TPEOOBAHUSA K HAJIEKHOCTU CUCTEM
AIIEKTPOCHAOKEHHUS I0JDKHBI OBITh OUYE€Hb JKECTKUMH.

PaGota mnocesmena wmoxaepHu3anuu noHm3utenpbHOW moactanuuu  (I1C)
¢bwmana «Bomxckoe ITI0» I[MIAO «MPCK - Boarm» «Camapckue
pacupenemutenbapie cetn» [IC 110/6 kB «OBommHas», KoTOpas HaXOIUTHCS
BocTouHee ¢. [IpeoOpakenka, Bomkckoro pariona Camapckoit obnactu. BeiOpannas
TeMa pabOThl ABIAETCS AKTyaJbHOW, T.K. B OMMkaiiieM OyayiieM 3alulaHupOBaHO
CTPOUTEILCTBO HOBOI'O 3aBOJa MO MPOU3BOACTBY aBToKoMIaHeHTOB OO0 "PobepT
bom Camapa".

Lemnsro PEKOHCTPYKIIUU SABJIACTCS MOBBIIICHUE HA/ISKHOCTHU
(GYHKIIMOHUPOBAHUS CUCTEMBI AJIeKTpOCcHa0keHus c. [IpeodpaskeHka u obecrieueHme
AIIEKTPUYECKONM DHEPTUEM W MOIIHOCTHIO HOBBIX MOTpEeOUTENEH, MyTeM 3aMEHbI
anekTpoobopynoBanus yctanoBiaeHHOTo Ha [1C 110/6 kB «OBomHAas» .

CornacHO TOCTAaBJIEHHOW 1€, B KBATM(PUKALMOHHOW paboOTe pelaroTcs
CJEIYIOIIME 3a/1a4u:

- 3amena tpancdopmaropos mapku TPJIH-25000/110/6/6;

- 3ameHa BBICOKOBOJIbTHOTO 00opymoBaHusi Ha ctopoHe 110 kB Ha Oosee
COBPEMEHHBIE;

- 3aMeHa sTYeeK KOMIUIEKTHO PacIpeAesMTeNIbHOTO YCTpOoicTBa 6 KB;

- Pacuér toxoB K3 1151 MakcCMManbHOTO 1 MUHUMAIBHOTO PEXKUMOB paboThI, a
TaKe BBIOOP M YCTAaHOBKA COBPEMEHHBIX MUKPOTIPOIIECCOPHBIX YCTPOUCTB PENCHHOMN

3allUTbl 1 aBTOMATHUKH.



1 O0mas xapakTepucTHKa 00bEKTA NPOEKTUPOBAHMS

1.1 Onucanue dieKTPUUYECKOH YacTH MOoACTAHIMHU «OBOILIHAS

HetnictByromas [IC 110/6 kB «OBomHas» pacmosioxkeHa B BOCTOYHON YacTH C.
[Ipeobpakenka Bomwkckoro paiiona Camapckoit obmactu, u npuHamiekut [TAO
«Poccetm» u sxcmyatupyercs gpummanom « Bomkekoe [10» [TAO «MPCK — Bonrmy»
«Camapckue pacnpeaenutensabie cetm» ¢ 1970 .

[lonuzurensHas MO ACTaHLIMS OCYILECTBIISIET AIIEKTPOCHA0KEHNE
notpedureneit |l u Il xkareropun no HagEKHOCTH, MO KAOEIbHBIM M BO3AYIIHBIM
muausAM 6 kB. Ilutanne IIC ocyecTBisieTcss Mo ABYXLENMHOW BO3AYIIHOM JIMHUU
anekrponepenad 110 kB: «OBommnas-1» wu  «Oommas-2» ot OPY-110 B
npou3BojACcTBeHHOTO mnpennpusatusa Qumana «Camapckuity ITAO «T IDmoc»
Hosoxkytiosimeckas TOLI-2.

Paitonnas noactannus « OBOIHAsA» B CBOEM COCTAaBE UMEET:

- OTKpBITOE pacnpenenutenbHoe yctporictBo (OPY) 110 kB;

- 3aKpbITO€ pacmpenenurenbHoe yctpoiicteo (3PY) 6 kB, nns
AIIEKTPOCHA0XKEeHUs noTpedurenei c. IlpeoOpaxkeHka U BHOBb CTPOSILErocs 3aBoja
1o npous3BoacTBy aBTokomnaneHToB OO0 "Pobept bour Camapa".

[IC sBnsiercsi OTBETBUTENbHOM M MMeeT ABa HampsbkeHus 110 u 6 kB. Ha
crtopone 110 kB nmpenycmoTpena cxema «/[Ba61oka 110 kB ¢ oTnenuTensiMu B Hersix
JVUHUI U PEMOHTHOM MepeMbluKOi ¢ AByMsA pazbeauHutenamuy». 1IC «OBomHas»
ABJISIETCS TIOJICTAHIIUEH ¢ OJHOCTOPOHHMM TuTaHueM. CorsacHo ctangapty CTO
[TAO «®CK EBCy», ma IIC 110/6 kB «OBommHas», 3IEKTPHUECKYIO CXEMY
COeQUMHEHUI HeoOXoauMo BeIMONHUTE mo cxeme 110-4H «JIBa Omnoka ¢
BBIKJIFOUATEISIMU M HEABTOMATUYECKOU MEPEMBIYKON CO CTOPOHBI JIMHUI.

[Turanue 1 cexkmum 6 kB ocymectBisiercs ot Tpanchopmaropa 1T uwepes
BBOJIHOW BBEIKIIOUaTenb 6 kB. IapamnensHas pabora tpancdopmaropos T1 u T2 Ha
JUIMTENbHOE BpeMsl Ha IIMHAX HanpshKeHUsX 6 kB , He momyckaercs, Tak Kak JaHHbIN

pexXuM paboThl 00yCIOBICH yBeanueHrneM TokoB K3 B cetu 6 kB.



st mopmepsxkanus HeoOxoaumon Beamanasl HH Ha moacTanmum “OBornHas”
PEAyCMOTPEHO YCTPOMCTBO pEryIMpOBaHus HarpsbkeHus o Harpyskoit (PIIH) na
ctopone 110 kB tpancpopmaropos 1T, 2T aBTOMaTnyecku UM IUCTAHIIUOHHO.

B nenu Bo3nymmsbix guHui BJI — 110 kB ycTaHOBIEHBI KOMMYTAallMOHHBIE
anmnaparbl, KOTOPbIE OCYIIECTBIIIIOT BKIFOYEHUE U OTKIIFOUECHHUE JIMHUM, TPU HATHYHUH
Ha HUX KOPOTKHX 3aMbIKAHUH W TEPErpy30K, a TaKKe JJs BbIBOJA B PEMOHT
koMMmyTaoHHbIX anmnaparoB BJI — 110 kB ot CI win npu peKOHCTPYKLHH.

Beikimrouareny — KOMMYTAI[MOHHBIE aIapaThl, KOTOPBIE MPEAHAZHAYEHBI JJIs
OTKJTIFOUEHMS AekTpruueckux 1eneit npu K3 wim o Harpyskoi . Co ctoponst HH
SKCIUTyaTHpytoTcs Boikmouareni: BMK-6-20/630, koTopbie MOpainbHO B (PU3UYECKH
yCTapeiy.

PazbenunuTeny npeqHa3HaueHbl sl OTCOSAMHEHMS SJIEKTPUUECKUX Lierel 0e3
Harpy3KH, a TaK e U1 CO3JaHMsl BUIUMOTO Pa3pbiBa AJIEKTPHUUECKOW CETH, YTO
obecrnieunBaeT 0€30MaCHOCTh ONIEPATUBHO-PEMOHTHOTO NEpCOHAA IPU PEMOHTHBIX
paboTax M ONEpaTUBHBIX MEPEKIIOUEHUsAX. JJI1 MCKIIOUEHHsS HECOTrJIacOBaHHOM
paboTel KomMMmyTanMoHHBIX ammapaToB Ha BH OPVY-110 kB mpegycmarpuBaercs
MEXaHU4eCcKas MU DJIEKTPOMAarHuTHas OJOKUPOBKA, HE JOMYCKAIOMIAs OTKIIOYEHHUE
Pa3bEAUHUTENS IPU BKIIOUEHHOM BBIKIIIOUATETIE.

Co croponsl Beicokoro HanpsbkeHus (BH) skcrutyarupyrorest otaenurenu u
pazwenuantesm: OJ1-110/400 u PHJ13-2-110/400.

[Ipy BO3HMKHOBEHMM Ha TMOJCTAHUMU KOMMYTALMOHHBIX U TPO30BBIX
NEpPEHANPSKEHUM,  BO3MOXHO  NOBPEXKICHUE  HAXOJAIIErocs  Ha  Hel
anekTpooOopyaoBanus. UtoObl coxpanuth o0opynoBanue [IC B pabote, Ha CTOpOHE
BBICOKOT'O HAIPSXKEHHSI YCTAaHOBJIEHBI PAa3pAIHUKUA Hapyx HOU ycTtaHOBKM PBC —
110/73 — 10 u qu1st 3amMThI M30JSIIMK HelTpaneit Tpancdopmaropos PBC — 110/44 —
10; Ha ctopone 6 kB: PBC — 6/11. Ilo HOBBIM HOpMaM U mpaBuiiaM, coryiacHo 1Y,
IPU PEKOHCTPYKUUHU TMOJICTAHIIMI BMECTO Pa3psAHUKOB JOJDKHBI HPUMEHSATHCS
COBpPEMEHHBIE OrpaHnunTenn nepeHanpsixkenns OITH.

PY-6 kB cymecTBytomel mOACTAHIMK BBIMNOJHEHO IO CXEME: «OJHa
CEKLIMOHUPOBAHHAs CUCTEMA COOPHBIX LIMH .
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Ha pekoHCTpynpyeMOM TNOACTAaHIMU OJKCIUIyaTUPYIOTCS [JBa CHJIOBBIX
tpancpopmaropa: Tl u T2 tuma TPH-25000/110 Y1 mommocthio 25 MBA,
HanpspkeHueM 110/6 xB.

Jna o6ecnieuenust uzmepenus B cetu 110kB u 6 kB TOKOB u HampsikeHHit

OPUMEHSIOT TpaHc(HOpPMaTOPbl TOKA U TPAHC(POPMATOPhI HAIIPSKEHUS.

Tabmuua 1.1 — Ilepedyenb u3MepuTeNbHBIX TpaHchopmaTopoB 6 kB

HomunanpHOE Tpancdopmarop Toka TpanchopmaTop HanpsIKEHUS
HarpsKkeHue, kB
6 TJIM-6/600 HAMMUT-6/600
6 TJIH-6/600

Tak kak cxema PY-6 kB Bemmonnena ¢ omno#t ceknmonuposanHoi CIII. B
LEJSIX OTPaHNYEHUSI TOKOB KOPOTKOI'O 3aMBIKAHUS IPUMEHSETCS pa3/ienbHas padboTa
cekiuil. B cxeme mnpeaycMOTpeH CeKIMOHHBIN Bbeikmouarens CB 6 kB ¢
YCTPOUCTBOM aBTOMATH4ECKOTO BKJItOoueHus pesepBa (ABP). HagexnocTh cuctembl
AIIEKTPOCHA0KEHHUS HAa CTOPOHE HU3KOTO HampsHKEHUs BO3pacTaeT Hu3-3a
npumeHenus 1mkagos KPY, no3Bojsommx NPOU3BOAUTH OBICTPYIO 3aMEHy
BBIKATHOM 4acTu s4YelKu npu peMoHTe Bhikmouarens. ObopyaoBanue KPY-6 kB
MOPAIbHO U (PU3UYECKU YyCTAPENo, B CBA3U C 3TUM B JAHHOM JUIUIOMHOM IPOEKTE
OyzeT paccMOTpPEH BOMPOC MOJHOM 3aMeHbl o0opyaoBanus 3PY — 6 kB.

TpancnopTpoBaHue MOIIHOCTH OT MOJACTAaHUMU K  MOTPEOUTEISIM
OCYIIECTBISIETCSI 1O KaOeNbHBIM M BO3IYIIHBIM JIMHUSAM 3JIeKTponiepeaay 6 kB.

OmneparuBnbiid Tk Ha [1C 110/6 kB «OBommas» - nepemennsiit 220 B.

Hamuune ABP Ha mmHax cOOCTBEHHBIX HYXKJ 0OECIEUYMBAET JOCTATOUYHYIO
HaEKHOCTh MUTaHUA Leneil oneparuBHoro Toka. Iluranue CH tpanchopmaropHoit
nojacTaniuu u uene 220 B, ocyimecTBisiercss oT AByX TpaHc(hOpMaTOpOB MapKu
TM-160/6/0,23.

Tepputopuss NOHU3UTENBHOW MOJACTAHIIMKA OOHECEHA CeTYaThiM 3a00pOM H

4aCTUYHO /OCTOHHBIMHU IIJIMTAMHU.



K HemocTrarkaMm CyIIECTBYIOIIEH CXEMBI MOKHO OTHECTH CJEIYIOLIUE
MOMEHTHI:

1. K 0OCHOBHBIM KOHCTPYKLIMOHHBIM HEIOCTATKAM HaXOSAIIMXCS B HACTOSIIEE
BpEMsI B OJKCIUTyaTallMu PA3bEAUHUTENEH CJEIYET OTHECTH IUIOXYIO PETYIHPOBKY
KOHTAaKTHOW cuCTeMbl. [3-3a HU3KOro KadecTBa, CHCTEMa BCIOMOTAaTENIbHBIX
koHTakTOB (KCA) mpaktuuecku He paboTaeT. B CBSI3M C 3TUM 3ieKTpUUeCcKas
osmokupoBka Ha OospmmHCTBE [IC BhIBeneHa u3 paboTel. TpeOyroTcsl MOCTOSHHbBIE
DKCIUTyaTAlHOHHBIE  PacXoJbl HAa IMPOBEPKY KOHTAKTHBIX COCAUHEHUM W
NOJ/1EPKaHUE KOHTAKTOB B HOPMAIBHOM COCTOSIHUU.

2. MotopuzupoBaHHbI€ IPUBO bl HA HanpspkeHue 110 kB oTcyTcTBYIOT.

3. B onekrpuueckoil cxemMe TOJCTAaHIIMM YCTAaHOBJICHbI BEHTUJIbHBIC
pPa3psAHUKUA, KOTOPbIE MOPATLHO U (PU3UYECKHU YCTapeld, YTO MOXKET MPUBECTH K
NOBPEXKICHUIO  O00OpYyAOBaHUS  HAa  NOJACTAHLIMHU, TNPU  BO3HUKHOBEHUU
IIEPECHAIIPSIKEHU .

4. CymectByromas cxema «JIBa 6ioka 110 kB ¢ oTaenurensmu B nensix TUHUN
Y PEMOHTHOM MEPEMBIYKON C ABYMS pa3bEeAUHUTEISIMIUY HE OTBEYAET COBPEMEHHBIM
TpeOOBAHUAM HAASKHOCTH.

5. PU3NYECKUI N3HOC TOMUMO 3aTpaT Ha MPOBEIECHNE IUIAHOBBIX PEMOHTOB Ha
00beKTax PEKOHCTPYKIMUH, SIBISICTCS TaKKe NMPUYUHOM BBICOKOM aBapUMHOCTH H,
COOTBETCTBEHHO, 3aTpaT Ha YCTPAHEHUE MTOCJIEICTBUI aBapUid, BHI3BAHHBIX OTKa3aMHU.

[Io BblllE NEPEYUCICHHBIM MPUYMHAM, BO3HUKAET HEOOXOIUMOCTD
PEKOHCTPYKIIMU U MOJEPHHU3ALMU 3JIEKTPOOOOPYIOBaHUS MOJCTAHIUU C LEIbIO
MOBBIIICHUS! HAACKHOCTHU SJIEKTPOCHAOXKEHUSI M CHU)KEHUS 3aTpar Ha PEMOHT U

oOciTykrBaHHe 000PYyI0BAHUSA.

1.2 O0beMbl peKOHCTPYKIIUH MOHU3UTEIbHOM MOACTAHIIUH

CornacHo o6beMaM PEKOHCTPYKIMH IIAHUPYETCSI IPOU3BECTH CIEAYIOLIHE:
- Pexonctpykuusa OPY 110 xB: 3ameHa aekTpoTeXHUUECKOT0 000pYyA0BaHUS

110 xB; 3amMena cmiioBbIX TpaHC(HOPMATOPOB.
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- Pexonctpykumss PY 6 kB! 3aMeHa KOMIUIEKTHO pPacHpeAEIUTENILHOTO
yCcTpoiicTBa Ha 00Jiee HOBOro oOpasla.
YcTaHOBKa BMECTO Pa3psiIHUKOB YCTPOWCTB OTPAHUUYEHUS MEpEHANpsHKEHUN

tura OITH.

1.3 Texnuueckue pemenns npu pekonctpykuuu I1C 110/6 xB

«OBonHaN»

Texnudyeckue pemieHuss NPU PEKOHCTPYKIMU DIIEKTPUUECKOW YacTh U
anekrpocunoBoro o6opymoBanus IIC 110/6kB «OomHas» HEOOXOAUMBIC IS
obecTieueHus MMOBBIIICHUS HAJIGKHOCTH CXEMBI 10 ICTAHIIHH:

- YCTaHOBKa BBICOKOBOJIbTHBIX BBIKJIFOUATENEH 3iera3oBbix Ha ctopoHe 110 kB
Ha noaxoasanmx BJI — 110 kB;

- 3aMEHa yCTapeBIIIero 000pyA0BaHUs HAa COBPEMEHHOE 000pYI0BaHHE.

K cymectBytomemy 3PV - 6 kB IIC 110 kB «OBomtHas» MoaKIIOYEHBI JTUHUN
AJIEKTpOTIepeadH, OJTHU u3 KOTOPBIX 00€CTICUNBAIOT DJICKTPOCHAOKEHUE
OTBETCTBEHHBIX MMOTpEOUTENEH. YKa3aHHbIe 0COOCHHOCTH ITprucoenuHeHn K 3PY - 6
kB omnpenenstor pacu€rHeie YCIOBHS, B KOTOPBIX JOJDKHA MPOU3BOIUTHCS
PEKOHCTPYKIHUS JEUCTBYIOLIEN MMOACTAaHIINH.

[Tpu nposenennu pexkoHcTpykiuu 3PY - 6 kB HeoOxonuMo npuiepKuBaThCs
CJICIYIOIUX MPUHIIUIIOB:

—  MakcumalibHOE COXpaHeHHe B padoTe BCeX MPUCOSTMHEHUIN KaOeIbHbIX
JMHUNA YU BO3YIIHBIX JIMHUH 6 KB;

— OOecneyenne BbIIAYM Bcell HEOOXOOMMOM MOIIHOCTH, COTJIACHO
JIOTOBOPHBIM 00bEMaM U YCIOBUSIM Ha TEXHOJIOTUIECKOE MPUCOCTUHEHHE;

—  Coxpanenue cBs3u Mmexxay OPY 110 u 3PV 6 kB nmoacraniuy;

—  MuHuUMaIbHOE KOJMYECTBO BPEMEHHBIX MTEPEMBIYEK;

—  He nomycTnMo HCTONb30BaHUE STUEEK CEKITMOHHOTO BhIKItouatens CIIB

- 6 kB 111 BpeMeHHOT'0 TTOAKITIOUCHHS TIPUCOCTUHCHUI;
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—  HeobxoauMo BbIOpaTh 000pydOBaHHE C y4eTOM OyAyIIMX 3asBOK Ha
TeX. MPUCOEIUHEHHE OYIyIMX TMOTPEOUTENe W BBIIAHHBIX TEX.YCIOBUU JJId
notpedureneit 3anutaHHbix o ctopone HH 6 kB;
—  OntumanibHOE UCII0JIb30BaHHE TEPPUTOPUU CYILECTBYIOLIEH
MOJCTaHIINN;
[Ipu mnposenennn pekoHcTpykuun OPY-110kB TIC pexkomeHmoBath K
UCII0JIb30BaHUIO ClIEAYIolIee 000py10BaHUE:
1. BricoxoBOIBTHBIE OAKOBEIE dJlera3zoBrie BuIKrouareny Ha 110 kB;

2. PEBT)CI[I/IHPITCJ'II/I C ABUT'aTCIIbHBIMU IIPUBOAMHU HA I''TABHBIC U 3a3CMJLAIOIINNC

HOXH,

3. OIIH-110 kB.

[Ipu npoBeaenuu pekoHCTpyKimu 3PY - 6 kB pexoMeH10BaTh UCIIOIb30BaHKE
MOIYIbHOTO 3maHmst ¢  sueiikamu COII] - 70  yKOMIUIEKTOBAaHHBIMU

BaKYYMHBIMH BBIKIIIOYATCIEIMU.
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2 I'paduk r1ekTpuyYecknX HArpy3ok noacranuuu 110 kB «OBoumas

Ha pucynke 2.1 npencTtaBieHsl cyMMapHbIe CyTOYHbIe Tpaduku Harpy3ku [1C

110/6 kB «OsBommas». M3 anammza rpadukoB BuAHO, 4TO P, =39 MBr, a

P., =3MBr.

EMBm
40 -

35

30

5

20

5

i+

a E) 6 g 1/ ) 78 27 24 hy

- JIETO - 3UMa

Pucynok 2.1 — Cymmapusie cyrounsie rpaduku Harpy3ku [IC 110/6 kB « OBouHas»

2.1 Onpenesienne rogoBoro rpaguka HArpy3Ku

JlaHHBIE CYTOUHBIX BEAOMOCTEH MOACTAHIMHU « OBOIIHAS» MPEIOCTABJICHBI
nucnerdepckoi ciyxooit [ITAO «MPCK-Boarmy.

['omoBoli rpaduK SIEKTPUUESCKON HArpy3KH CTPOMTCS MO JAHHBIM JICTHHX U
3UMHUX CYTOK.

DneKkTponoTpedieHne Harpy3KH 3a UHTEPBA BpEMEHH 1 1

Ti:ti' N, (21)
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rae i — AMMTenbHOCTh CYTOUHBIX TpadukoB; N — KOJMYECTBO KaJCHIAPHBIX THEH:

N,...= 200 gueit, N, = 165 nueit. PesynpTarsl cBeneHsl B Tabimiry 2.1.

Tabmuma 2.1 - Jlannbie 17151 TO0BOTO rpaduka Harpy3Kd MO aKTUBHOW MOIIIHOCTH

Jlero 3uma
P, MBt t,a N, nau T,u P, MBt t,a N, naN T,u
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 99 217 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

s ynpouueHus

MOIIIHOCTEW CHJIOBBIX TpaHC(OpPMaATOpOB,

JAIBHEUIIIMX PacyeToB IO

[lorydaeHHBIC TaHHBIC TIPUBEICHBI B Ta0OMIIE 2.2.

14
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Tabnuia 2.2 - JlaHHbIe AJ1 5KBUBAIEHTHOTO TOJI0BOTO I'padrka HArpy3Ku MO MOJTHOU

MOIIHOCTH
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 npeacTaBiieH SKBUBAJICHTHBIA TOJ0BOM rpaduK HArpy3Ku

[1C 110/6 kB «OBo1Has» 10 MOJIHON MOIIHOCTH.

SIBA
4%
B71

]
1

500

2%

2%

9%
Y]

4315

0

5% 15

14
123

0 -
0 0 "W B0 200 200 000 B0 4000 4500 5000 3500 6000 6500 7000 700 8000 8760 ty

PucyHnok 2.2 - DxBuBaNIeHTHBIN T010BOM rpaduk Harpy3ku [IC 110/6 kB «OBormHasmy

O TIOJIHOM MOIITHOCTH
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2.2 Tloxa3zareau u ko3pPpunuentsr I'H

["'onoBoe anekrponotpedieHue, MBT-u:
N

Wig =Z(P| 'Ti)’ (22)
i=1

rae P; - momHOCTh, MBT; T} — unTepBan rpaduka, 4.

W, = (39-200) + (36 440) + (26-10135) + (21-13155) + (18- 946,5) + (15-14315) +
+(5-1868) + (3-1545) = 1389336 MBm- .

CpenHsisi MOIIIHOCTG 3a CyTKU, MBT:

W .
Pepsin :%’

1389336
Pepsimmm =g =159 MBT.

8760

2.3)

Ywucao yacoB 3aTOM, U:

T, = e, (2.4)

max

1389336
39

T

max

=35624 4.

BpeMSI QJICKTPUYICCKUX ITOTCPb, U:

rm“::(0124=+—ZﬁQL)2-8760; (2.5)
10000

3562,4

7. =(0124+
10000

)? -8760 = 2185,588u.
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Koaddunment 3anomnenus ['H:

Py .
-
15,9 )
313 T E =0,41,
15,9
31T — 2_6 =0,61.

Pe3ynbrarel pacu€roB cBoauM B Tabmiy 2.3.

Tabmuma 2.3 - OcHOBHBIE MOKa3aTenu U KOAPPUIMEHTH! rpadrKa Harpy30K

(2.6)

HOJIyT—IeHHBIe JaHHBIC

Ilokazaremm
Wion » MBT'u 138933,6
Pcp 3, MBT 15,9
Trax , 4 3562,4
Tmax » 4 2185,588
Ksmam 0,41
Kt 0,61
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3 Bbi0op cnjioBbIX TpaHChopMaTOpPOB

3.1 Bbi0op Mapku 1 HOMUHAJIbHOWH MOIIIHOCTH CHJIOBBIX
TpancgopMaTopon

MouHOCTh CWJIOBBIX TpaHC(HOPMATOPOB OMPEACNIAETCS Ha OCHOBaHUU
TrOJI0OBBIX T'pa)MKOB HArpy3Ku MOHU3UTEIHHOMN MOJCTAHIIUU.

CYMMapHaSI MakKCHUMaJlbHas Harpy3Ka I10JJCTaHIIUH.

Smax = 41,93 MBA.

CrenoBarenpbHO, MOITHOCTH O4HOTO TpaHcdopmaropa, MBA:

SHOM.T :017'Smax; (27)

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

[lo BeIIENPUBEAEHHBIM pacuéraM MOKHO CJeNaTh BBIBOJ YTO, B CBSI3U C
0’KHMJIa€MBIM POCTOM 3JIEKTPUYECKUX HArpy30K MOHM3UTEILHONW TOJICTaHLIUU
yctaHoBieHHble  TpaHcdopmaroper  TPJIH-25000/110/6/6 na IIC 110/6 xB
«OBo1Has» 0yayT paboTaTh ¢ MEPErpy3KO.

B cBsa3u ¢ mmaHHpyeMbIM POCTOM MPOMBINUICHHBIX W OBITOBBIX HArpy30K,
BBIOMpAEM CUIJIOBBIC TpaHC(HOPMATOPHI 0OJIbIIIEH MOIITHOCTH.

[lo cnpaBoyHHMKaM K YCTaHOBKE BbIOMpaeM CWJIOBBbIE TpaHCHOPMATOPHI
CJEIYIOIIUX MapOK:

TPIH-32000/110/6;

TP 1H—-40000/110/6.

Hannsie Tpanchopmaropsl m3rotaBiuBaloTcss OO0  «ToOmbATTHHCKUMA

Tpanchopmarop» r. TomparTu.
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3.2 TexHUKO-IKOHOMHUYECKOE 000CHOBAHIE BHLIOOPAa CUJIOBBIX

TpaHc(hOopMaTOpPOB

1. PaccMoTpuMm BapuaHT ¢ ycTaHOBKOUW TpaHcopmaropamu tuna TPJIH-

32000/110/6, macniopTHbIE JaHHBIE KOTOPOTO B Tabmie 3.1

Tabmuma 3.1 — Karanoxusie ganubie Tpanchopmaropa TPIH- 32000/110/6

T S Karanosxapie nanneie
v w0, OOMOTOK, KB 0 0
TpaHchopmaTopa MBA BH T U, % | AP, XBT | AP,, kBT | Iy, %
TPJIH —32000/110/6 32 115 6,3 10,5 145 44 0,75
Iena: 7 800 000 pyo.

Koaddummentsr 3arpy3ku 0OMOTOK TpaHC(hOpMAaTopa BBICHIETO W HU3IIETO

HaIp SKCHU M

S
k — B ’ 3-1
™ SHU,M.T ( )
« .Sy _ 4190 _ ..
oS, . 32000
S
k3.H1 = k3.H2 2 , (32)
SHOM.T
k3 Wl = k3 w2 = 20970 = 0!66 y
' ' 32000

rae S,,S, — pacueTHble Harpy3Ku 0OMOTOK TpaHc(hopMaTopa BRICIIET0, U HU3ILIETO

HaIpSHKCHUU.

[ToTepu xo10CTOTO X042 B CUJIOBOM TpaHCchopMaTope — aKTUBHAS MOIIHOCTh !

P)’c = APx +Kun Qx’ (33)

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

rA€ IOTEPH B pEKUME KOPOTKOT O 3aMBIKaHUA — p€aKTUBHAsI MOIITHOCTh.
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_1,(%)

S 3.4
QX 100 nom.T ( )
0,75
=——-32000 = 240 xsap.
% =700 p
HOTepI/I MOIIHOCTH B PEXKHMME KOPOTKOT'O 3aMbIKaHHA .
Prz.nl = Pilc.nZ = PK.HlZ +Kun 'QK.le ! (35)
P!, =290 +0,05-5880 = 584xBm ;
PI:.G = PK.B + Kun ‘QK.G; (36)
P =0+05-420 =21 xBm,
rje notepu MomHocT B oomotkax BH, HH1 u HH2:
P . =0;
PK.Hl = PK'.HZ = 2. A})K.BHfHH ; (3'7)

P, =P, =2-145=290 «Bm.

[lotepu momHocTu (peakTnBHOM) B oOMoTkax BH, HH1 u HH2 B pexume

KOPOTKOTO 3aMbIKaHH A .

U,,(%)
e YASAZN S 3.8
Qx.e 100 nom.T ( )
Q.= % -32000=420«keap,
U K.Hy o (%) S . (3 9)
QK.Hl - QK.HZ - T " uonT .
Q. =Qu., =72 12+32000~5880Kaap,
e U, U, U, — w‘a‘psokenns K.3.,(%), OOMOTOK TpexhasHOTO

TpancopmaTopa C pacHICIUICHHONW OOMOTKO#M, KOTOpbI€ TMpPH 3aJ[aHHBIX B

ZU



CIPAaBOYHHMKE 3HAYCHWAX HANpsDKCHUM K.3. MeXIy OOMOTKamMu U, ,, ..,

OTIPEIEISIIOTCS U3 MPUOIMIKEHHBIX BbIPAKCHUI:

U, =0125 Uy (3.10)
U =0125-105=13125 %;

U, =U,,. =175U_y (3.11)

U, =U,, =175-105=18375 %.

K.Hy K.H

3areM ompenenuM (PUHAHCOBBIEC 3aTpaThl HA TOJAOBBIE MOTEPH DIIEKTPUUECKOH

PHEpPTUU B TpaHC(HopMaTopax:

H, =AW, -C,; (3.12)

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

rae AW _— moTepu 3JEKTPOIHEPTHH B TpaHcPopMaTopax, MPUHUMAEM PaBHBIMH
1642399 kBm -u; C, — ctouMocTh 1 kBm - u 31eKTpudecKoit sHeprun, pyol kBm - u

BBIYHCIIIETCS 10 CJICAYIOIIEMY OOIIEHPUHATOMY BBIPAXEHHUIO!

C, :Ti+ﬁ , (3.13)

max

270

= +09=0,97 kBm -u,
3754 ,96

I7le @ —OCHOBHAs CTaBKa ABYXCTaBOYHOTO Tapudasa 1 kBm 10OroBOPHON MOIHOCTH,
npuHuMaeM paBHOU 270 kBm; [ —NONOJIHUTENbHAS CTaBKa IByXCTaBOYHOTO Tapuda
34 KaXAblM KkBm -4 aKTMBHOW DHEPIrUM, YYTEHHOW pACYETHOW CUETYUKOM,
npuHumaeM pasnoit 0,9 kBm -u.

DKOHOMHUYECKas 11eJIecO00Pa3HOCTh BBIOOPA TpaHC(HOPMATOPOB ONpEEIsieTCs

MCTOAOM IIPHUBCACHHLIX 3aTpar:
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3,=E, - K+H,+U,, (3.14)

3,, =0,15-7800000 + 733200 +1593127 ,03 = 3496327 ,03 pyo,

rae K - xanuraneHble 3aTpathl Ha oOopynoBanue IIC = 7 800000 py6, E,—
HOPMATUBHBIM KO3(QQUIMEHT NUCKOHTHPOBaHMs, npuHUMaeMm paBHbiM 0,15; M —
CTOMMOCTb T'OJIOBBIX IIOTEPH JIEKTPOIHEPTHU B TpaHC(opMaTopax, ONpeessieMbIX
N0 BBIPAXEHUIO; /M — TOJOBBIE OTYHUCIIEHUS, KOTOPbHIE HAaXOAATCS MO HU3BECTHOMU

oO1menpuHATON popmyrie:

a,=p,., K; (3.15)

u,=p,, K=0094- 7800000 =733 200 pyo,

rae p,,,=p,+pP,— CYMMapHbIi KO3()(OULUEHT OTYUCIEHUH, KOTOPBIA COCTOUT U3
OTYUCJICHUII HAa aMOPTHU3ALUI0 — p,, OOCIY)KUBAaHUE U PEMOHT — p,,» IpHHAMaEM
paBubiM 0,094 gy T1C 110 kB.

2. PaCCMOTpI/IM BApHAHT IHoaCTaHIIMH C YCTaHOBKOﬁ CHJIOBBIX

tpancdopmaropos tuna TPIH-40000/110/6 (Tabauma 3.2).

Tabmuma 3.2 — [MacnoptHeie manHbie TpaHcdopmaropa TPJIH-40000/110/6

Tu Karamosxapie nannenie

nom.T. !
TpaHchopMaTopa MBA %ﬁ“ O6MOT§§’{ kB Ue, % | AP, kBt | 4P, kBt | Iy, %
TPJIH —40000/110/6 40 115 6,3 10,5 160 50 0,65

Iena: 11 200 200 py6.

[ToTepu MONTHOCTH (aKTUBHOM) CHIIOBOTO TpaHchopMaropa:

P.=50+0,05-260=63kBm,;

0,65

Q, 0 40000 = 260 xBap.
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[ToTepu MmomnHOCTH (aKTUBHOM) MPHU PEKUME KOPOTKOTO 3aMbIKaHHsI, 0OMOTOK
BH, HH1 u HH2:
P, =0,

P, =P, =2-160 =320 «Bm.

[Torepu mommHOCTH (peakTuBHasi) OOMOTOK CHIJIOBOTO TpaHchopmaropa B

PEXKUME KOPOTKOTO 3aMBIKAHMSA .

Q. = 3125 40000= 525 keap:

100

QK'”l = QK-IIZ = % . 40000 = 7350 Keap ,

U =0125-105=13125 %;
U,, =U,, =175-105=18,375 %;
P, =0+0,05-52 =26 xBm |

P =320+0,05-7350 =688«xBm .

K.Hy

OHpCI[CJ'II/IM CTONUMOCTD roaoBbIX IMOTCPb QJICKTPOOHCPINU B

TpaHcdopMaTopax:

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

Ctoumoctb 1 xBm - u 3eKTPOIHEPTUM:

270

= +09=097 kBm -u.
3754 96

DKOHOMHUYECKAs 1IEIeCO00Pa3HOCTh BEIOOPA TpAaHCPOPMATOPOB ONPEALIACTCS
METOJIOM MPUBEICHHBIX 3aTpar:

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



M, =0,094 -11200000 =1052800 pyb.

CorjacHO TOJIydeHHBIM pe3yjbTaTaM NPHBEACHHBIC 3aTpaThl Ha YCTAaHOBKY
tpancopmaropa Mapku TPJIH-40000/110/6 coctaBmser 4 560 452,66 py0d, a Ha
tpancdopmatop mapku TPJIH-32000/110/6 coctaBmsier 3 496 327,03 pyO.

BenenctBue 3TO0ro K yCTaHOBKE Ha MOHU3UTENbHOUM mojactanmuu 110/6 xB
«OBomHas» MNpUHUMAKOTCS JBa TpaHchopmaropa wmapku TPJIH-32000/110/6,
UMEIOIEe MEHBINME TPUBEACHHBIC 3aTpaThl. YCTAaHABIMBAEMBbIC CHUJIOBBIC

TpancopmaTopsl OyayT paboTaTh NapaviesibHO.
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4 Pacuét ToxkoB K3

4.1 Xo BbINOJIHEHNSI PACYETOB

Ha pucynke 4.1 npusenena cxema 3amenienus [IC 110/6 kB «OBomHas .

<

Xr

X
kmb
KmwlZ

Xod

1
o vid

T
T

v

Pucynox 4.1 — Cxema 3amemenust [1C

N3BecTHBIE MapaMeTphl SJEKTPOCXEMBbI, HEOOXOJUMBIE IS JATbHEUIINX

BBIYMCJICHUI

Cucrtema: U, =110 kB ,S, =1000 MB- A4, S,; =5000 MB - A.

JIuamn: x,, =0,420m/xm, | =8xm, 340m, U, =110 kB,

x,=0420mlxm, | =8km,340m, U, =6kB.

Tpancdhopmarop: S, =32 MB-A4, S, =1000 MB- A4 .

HGO6XOI[I/IMO OIIPCACIIUTD ITapaMCTPbl CXEMbI 3aMCIICHUA TIPH HpI/I6J'II/DI(eHHOM

IMPUBCACHUN B OTHOCHUTCIIbHBIX CANMHUIAX.

Cucrema;
S, .
x*éc = SK ,

(4.1)



Tpanchopmarop:

U.% S;
x U ; 4.2
L6.T, 100 S, ., ( )
. 131251000 ..
0L 100 32
U ..% S,
X =X = "
«0.T #0112 100 SHOMT ( )
18,375 1000
X o, =X.67,, = 100 32 >14
JInang:
. 4.4
)(/"5”7 —xya _Uczp y ( . )
X 61 :Oa4%100? :0’13’
.6, 2 115

rneU_=13125%,U, ,=U,,,=18,375 % — (uns tpanchopmaropa S,,, =32 MB- A4).
Kopotkoe 3ambikanue B Touke K1:
X pes@) = %60t X 6 (4.5)
X =0,2+0,13=0,33.

» pe3(0)

ba3ucHbI TOK Ha BBICOKOW CTOpOHE NoAcTaHMK “OBoliHas” OyJeT paBeH :

S;

I, = ; 4.6
an (4.6)
1000
I, = =5,02 k4.
J3:115
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HavanmpHO€ 3HaueHME TMEPUOJMYECKON COCTABISAIONIEH TOKAa KOPOTKOTO

3aMBIKaHNA .
Eﬂ
I):j,o :—*6.|6; (47)
x*pes(ﬁ)
10 -1 500 -152k4.
© 015

yI[ElpHBIﬁ TOK KOPOTKOT'O 3aMbIKaHHA .

i, =v2-1,, -k, (4.8)

i, =+2-3347-18=383 x4,

rue ky ,=1,8 —ynapuslii ko3 duryenr.

Kopotkoe 3ambikanue B Touke K2:

X perty =Xge ¥ X g0 X op FX g %y =0,2+013+0,41+5,74+353=10,01.

«pe3(0)

ba3ucHbIi TOK Ha HU3KOW cTOpOHE oAcTaHuu “OBomrHas”, Oy/IeT paBeH:

S 1000
|, =—20 = =9175 KA.
°J3U, 3.63

3HaueHune HepI/IOI[I/I‘-IeCKOI‘/Jl COCTaBHHIOIHGﬁ TOKa KOPOTKOT'O 3aMbIKAaHHA .

E!I
., -1 9175-917x4.
10,01

3 _
In,o_

X, pes(s)
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Y napHbIii TOK KOPOTKOTO 3aMBIKaHUS .

i)’() = \/E ’ In,a : kyz) = \/E 9117 1196 = 25,33]041

rae k ,=1,96 — ynapHbiii Koo HULHEHT.

JlaHHbIE pacyeTOB TOKOB K.3. CBEJI€HBI B Ta0IMILy 4.1

Tabmwuia 4.1 — JlaHHbIe pacueTa TOKOB K.3.

Ne r/m U,, kB Ky, 19, kA Iy KA
K1 115 18 15,2 38,3
K2 6,3 1,96 14,1 25,33
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5 Bb100p 371eKTPO00OpYI0BAHUSA

5.1 Beioop o6opynoBanust OPY - 110 kB

PacueTHblil TOK MIPOJOHKUTENBLHOTO pexuma ¢ yuetom 40 % neperpys3ku:

ST.HOM . (5 1)

U

HOM

32000

2 _ 9518 A
J3.115

.. =14

max

5.1.1 BiOop BBIKJIIOYATETEH

Brikirouarensb sIBISETCS OJJHUM U3 OCHOBHBIX KOMMYTAIIMOHHBIX allliapaToB Ha
MOJICTAHLIUSX, W TMpEIHA3HAYeH ISl OTCOCAWHEHUS W MPUCOCAWHEHUS IIeTei B
HOMUHAJILHOM PEXHUME U PEKHUME KOPOTKOTO 3ambikaHus. Haubosee Tsk€noit u
OTBETCTBEHHOM OTepanuen IBIsIeTCs OTKIIOUEHUE TOKOB KOPOTKOT'O 3aMbIKaHUS.

K BbIKIIOUATENsIM BBICOKOTO HAMPSIKEHUS TMPEIBSIBISIOTCS CJICAYIOIIHE
tpeboBanus [7]:

—  Haa&XKHOE OTKJIIOUEHHE TOKOB JIFO00H BEIMYUHBI OT JECATKOB aMIIep /10
HOMHHAJILHOTO TOKA OTKJIFOUEHHSI YKa3aHHBIX B MACTIOPTHOM JOKYMEHTAIIUH;

—  BBICOKasi CKOPOCTh cpabaThbiBaHUSs NMPU OTKIIOUCHHH,

—  TPUTOJHOCTHh JUIA aBTOMATHYECKOTO ITOBTOPHOTO BKJIIOYEHHUS, T.C.
OBICTpOE BKJIIOYCHHE BBIKJIIOYATENS Cpa3y K€ TMOCJe OTKIIOYEHHUS TOCTe
BO3JICHCTBUS YIIPABJISIOIIEIO CUTHAIA HAa BKIIIOYEHUE;

—  BO3MOXHOCTh  MO(a3zHOro  (NMOMOJIOCHOTO)  YNpaBJI€HUA IS
BoIKrouaTeneit 110 kB;

—  ynoOCTBO PEBU3HMH M OCMOTPA KOHTAKTOB U MEXaHUYECKOM YacTH;

—  ynoOCTBO TPAHCTIOPTHPOBKH B OOCTYKUBAHUS.
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[Ipu mpOIOKUTETHLHOM PEXKUME PaOOThI, BRICOKOBOJLTHBIC BBIKIFOYATEIIH

JOJUKHBI BBIZICPKUBATH HOMUHAJIbHBIM TOK |H N HOMUHAJIBbHOC HAIIPSKCHUC U -

Be160p BeIKITIOUaTENeN MPOU3BOAUTCS

1)  Tlo HanpsHKEHHIO 3JIEKTPOYCTAHOBKH:

U,.<U,,. (5.2)

2) Ilo makcumambsHOMY paboyemy TOKY:

IpaGAH - IHOM ! (53)
rae U ) I — IMAaCIOPTHLBIC (KATAJIOKHBIC) IIapaM bI BBIKJIFOYATCJIA,
HOM HOM
3) IIpoBepka Ha OTKIIIOYAIOIIYIO CIIOCOOHOCTh BBIKIIIOYATEIS:
o < ok (5.4)

4)  TlpoBepka Ha AIEKTPOAMHAMUYECKYIO CTOWKOCTH BBITIOJNHSETCS TI0

CICAYIOIUM YCJIIOBUAM:

by <1 s (5.5)

rae ln, 11y — IOJydeHHBIC IPU pacUETaXx BEIMIUHBI TICPHOTUICCKON COCTABIIIOIICH
toka K3 1 yaapHOTO TOKa Ha CTOPOHE, T/I€ YCTAHABIMBAETCS BBIKIIIOYATENb, KA;

lyws loum - ACHCTBYIOIIEE M aMIUIMTYJHOE 3HAUYEHHUE MPEACIBHOIO U
CKBO3HOT'O TOKa K.3. (KaTaJ0>KHbIE MapaMeTphbl BBIKIIOUATENS ), KA.

5) Ha TepMuuecKyro CTOMKOCTh BBIKIIOUATEIb IPOBEPSIOT IO YCIOBHIO:

B <By, (5.6)
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rac BK — 3HAYCHHUC HMIIYJIbCAa KBAaAPATHYHOI'O TOKA, I'apaHTHPOBAHHOC 3aBOJOM

U3TOTOBUTENEM, OTIpeaeNseTcs mo Gopmyie:

B =171, (5.7)

rae It — Tok TepMUYECKON CTOMKOCTH, KA,
tt — AIHUTENBHO AOIIYCTUMOE BpEMs JECUCTBUSA TEPMUYECKOTO TOKA IPEIEITbHON
CTOMKOCTH, C; |t U t; — KaTaoKHbIE TAPAMETPHI;

B — pacuerHpll HMMIYyJbC KBAaJPATUYHOTO TOKA K.3., ONPENEISETCS IO

dbopmyre:

B=12-€,.+T. , (5.8)

OTKIJI

rae ton, — Bpemst otkimouenus K3:

tOTKJI = tp3+tBLIK ) (59)

rae t,,— Bpems cpabareiBanus P3 npunumaercs 0,4 c. ;

tyc - COOCTBEHHOE BpeMs OTKITIOUEHHUS BBIKITIOUATENS (KAaTaI0KHOE JaHHOE),C.

[IpoBepka  BbIKIIOYATENEH 1O  MapamMeTpaM  BOCCTaHABIMBAIOIICTOCSH
HaNpsHKEHUs 0OBIYHO HE MPOBOUTCS.

CornacHo HopMmatuBHBIM JoKyMeHTaMm [TAO « DCK E9C» u [TAO «Poccern»
MPUHATO PEIICHHE O TNPEUMYIIECTBEHHOM NPUMEHEHUU TIPU CTPOUTEILCTBE,
PEKOHCTPYKIIMH, TEXHUYECKOM TIEPEBOOPYKEHHU M 3aMEHE 00OpyIOBaHUS
nojcTaHumi HarpsixenueM 330—750 kB 3ameHa Ha syera3oBbie BBIKIHOYATENM, a Ha
nojicTaHiuax HampsibkenueM 6, 10, 20, 35 kB — BakyyMHbIX BbIKItOuatenei. J{is
tinoB HampspokeHus 110—220 kB w3 — 3a npeanonaraercss ycTaHaBIMBATH
AJIETa30BbIE BHIKIIIOYATENH.

Jiss OPY 110 kB noacranmu «OomrHas» 110/6 kB BeiOupaem smera3zoBblit

BBIKJIFOUATEIIb cepun BI'T-110-31,5/400¥Y1 OT IIPOM3BOIUTENSA
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OAO «DmekTpoTskMaIDy, Tak  JaHHbIE  BBIKIIOYATENId  XOPOIIO  ce0s
3apPEKOMEHJIOBAIM B TEUEHUE HKCIUTyaTalldd HAa MHOTHUX JJIEKTPOIHEPTETHUECKUX
NpEANPUATUSIX.

[lacriopTHBIE JaHHBIE BBIKJIIOYATENS, a TAKXKE pacueTHbIE MapaMeTphbl

AEKTPUUECKON CETH MpeacTaBaeHbl B Tabmuie 5.1.

Tabmuma 5.1 - Texanueckue nganubie Beikmoyareis BI'b-110-31,5/400V 1

Meroauka Pacuer [Taciopt
BI'b-110-31,5/1000 V1
il 2 3
u, >U, U, =110 «B U, =110 B
- B Imax = D pagyran = 220,18 A I, =1000 A
Iomm.nom 2 Inr Im :15’2 KA IOTKJ‘I.HOM = 31’5 KA
Lo 2 1oy i,, =9,673 kA I, o =16,4 KA
L, =1, |, =152 kA | =315 kA
T iy, =383 kA I =102 kA
ety = By B, =20,79 kA2 12, -t,, =315 -3=2076,7 kA2

M3 Tmpou3BEICHHBIX PacyeToB CJIeJaH BBIBOJ O BO3MOYKHOCTH YCTaHOBKH
snera3oBoro Beikmouatenss mapku BI'B-110-31,5/400¥Y1 wa OPY 110 kB IIC
«OBommHas», Tak KaK TEXHUYECKHUE TTapaMeTPhl BRIKITIOYATENS YAOBICTBOPSIOT BCEM

YCJIOBUSM IPOBEPKH.
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Pucynok 5.1 — Buemmnnii Bun Beikmoudarens mapku BI'b-110-31,5/400V 1

5.1.2 Bei0op pa3beanHuTel 1€

Bri60op pazwenunuTeneii npousoautces [10]:

- IO HOMHWHAJIbHOMY HAITPAKCHUIO,

- 10 HOMUHAJIIbHOMY TOKY;

- 10 KOHCTPYKLHMH U POy YCTAaHOBKH;

- Ha JIEKTPOJUHAMUYECKYIO CTOMKOCTD;

- Ha TEPMHUYECKYIO CTOMKOCTb.

PesynbTarel BEIOOpa pa3beAMHUTENCH CBEICHBI B TaOHITYy 5.3

Tabnuma 5.2 — Bei6op BBICOKOBOJITHOTO Pa3beAHMHUTENS

PIIJ1-110/1000 YXJI 1

Ycnoue BriOOpa PacuértHbie ma"HHbIe Karanoxssie n1aHHbie
1.U,, <U, U, =115xB U, =115B

| o <1 Ioacnarc=227 A I, =1000 A

by <M. i, =383 kA e =80 KA

4. B, <I%t, By =20,79 xA2c 12t =3969 kA%
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Pazbenuuutenu He MPUMEHSIOT AJIs OTKII0YeHHus TokoB K3, mpu 3ToM OHM Tak
e HE MOTYT OTKJIIOYATh AJIEMEHT AJIEKTPUYECKOW CETH MPHU HOMHUHAJBHBIX TOKaX,
TaK KaK OHM CIYXaT JUIS CO3JIaHUSl BHIMMOTO DPa3phiBa DJIEKTPUUYECKON LEMHU H
OTIEPAaTUBHOTO MEPEKITIOYEHUS.

BriOupaem k yctaHoBke pazbenunutenb mapku PI1/1-110/1000 VXIT 1 (OAO
«YDTM», r. EkarepunOypr). Ha pucynke 5.2 npeacraBieH pa3beIuHUTEIb MapKu
PI1/1-110/1000 YXJI 1.

[lapameTpsl pa3beAUHUTENSI U pacUETHBIE TaHHBIE CBECHBI B TAOIHITY 5.3.

Tabmuna 5.3 — Bei6op pazbenuHuTeneit

Vcenosus Beibopa Metonuka [Macropt
UHOM 2 UC Uc = 110 KB UHo,w = 110 KB
- I, =22518 4 I, =1000 4
iduu 2 iy() iy;l = 3813 kA i}ll/IH =80 x4
Ijzep .tmep 2 Bk Bk = 20!97 KAZ'C Iriep .tmep = 31,52 . 4 = 3969](1420

CpaBHuBas npanHbie (Tabmuua 95.4), BUAUM, 4TO pazbenunurens PII -
110/1000 YXJI 1 BbIOpaH mpaBHIBHO, TaK KaK OCHOBHBIC TEXHUYECKHE MapaMETPhI

Pa3bCANHUTCIEA YIOBJIICTBOPSIOT BCEM YCJIIOBHAM ITPOBCPKHU.
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Pucynok 5.2 - Pazsenunanrens mapku PI1/1-110/1000 YXJT 1

5.1.3 Beioop Tpanc¢opMaTOpPOB TOKA

Tpanchopmarop Toka (TT) mcmomb3yercst anst mpeoOpa3oBaHUs BEIHMYHUHBI
NEPBUYHOTO TOKAa J0 3HAYEHHd, HEOOXOIUMBIX JJII U3MEPEHHs DICKTPUUECKUX
BEJIMYUH U pabOTHI pelie, a TaK ke JJIsl U30JMPOBAHUS BTOPUYHBIX ETel U3MEepEHUs
¥ 3aIIUThl 0T IepBUYHBIX 1ierieit BH [10].

Br160p Tpancpopmaropa Toka nmpu peKoHCTpyKIuu PY 3akmodaercs: B BRIOOpE
Mapku TpaHchopmaTopa , ONpeAeNICHUN 0KUAeMOW HArpy3KH U COTIOCTABIICHUN €&
C HOMUHAJIHLHOU, MPOBEPKE HA AJIEKTPOJHHAMUYECCKYIO U TEPMHUYECKYIO CTOHUKOCTD.
Knacc ToyHOCTH, B MHOTOOOMOTOYHBIX TpaHchopmaropa TOKa, OMpenensiercs B
3aBUCUMOCTH OT Ha3Ha4yeHHs OOMOTKH: Kjacc TouHocTH (0,2 — mpuMeHseTcs AJis

MNOJKIIFOYCHUA BBICOKOTOYHBIX HpI/I60pOB; KJI1aCC TOYHOCTHU 0,5 — HIPUMCHACM JIA
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IIPUCOCIMHEHNUS CUETYMKOB JCHE)KHOTO ydera; Kiacca | — s BCeX TEXHUYECKHUX
U3MEpPHUTEIbHBIX IPUOOPOB; Kimacca 3 u 10 — nis peneifHoN 3aMThl 1 aBTOMATUKU
[14].

Jns BU3yanbHOrO KOHTPOJS JJIEKTPUYECKUX BEJIMYMH HA IIOJCTAHLIHMH
npeaycmotrpensl cpeactsa KUIIL: ammepmerp, BOJBTMETpP, BarTMETp, BapMeETp,
CUETUMKN AKTUBHOM U PEAKTUBHOMN DHEPTUMU.

Ha teppuropun OPY 110 kB IIC 110 kB «OBomHasi» corjiacHO psay
MOJIOKEHU TpaHCcPopMaropbl TOKAa JOJDKHBI YCTAaHABIMBAThCA KaK TIEpen
BBICOKOBOJIbTHBIMU  BBIKJIIFOYATEISIMA, TaK W BCTPAaMBATBCS B BBOJA CHJIOBBIX

TpaHchopMaTopOB.

Tabmuia 5.4 — Harpy3ka TT Ha BTOpudHO# 0OMOTKE

[Tpubop Tun Harpyska no ¢azam, B-4
A B C
AmriepMmerp AM-A301 0,5 0,5 0,5
Bartmerp 11-301/1 0,5 0,5 0,5
Cuerynk COT-4TM 3,6 3,6 3,6
Hroro: 4,6 4,6 41

ConpoTtunenne npudoOpoB HaXOAUTCS MO GopMyJIe:

= 4—26 =0184 Owm.
5

npu6

Jns TTO®M — 110b-1-VY1 B xmacce 0,5 Z,,,, =1,2 Om.

2HOM

JommyckaeMoe cOnpOTUBIIEHUE MPOBOJHUKA!

r =12-0184-01=0916 Om.

npos
Torna:

-3
g2 e (5.10)

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

=3,21 mm.
0,916

. 2
Kabenb KOHTPOIBHBIN C ATIOMHUHUEBBIMU KUJIAMH - 4MM "

10,0283 -/3-60

npoe

=0,74 Owm.

Bropuunas narpyska TT:

r,=0184 +0,74 +01=1024 Owm.

CornacHo pacueraMm, BeiOupaem Tpanchopmarop Ttoka (TT) trma TI'OM —

110B-1-¥Y1 (3AO Duepromar, r. EkatepuHOypr-YpamaekTpoTsKMaI).

Tabmuua 5.5 — Pacuér tpancdopmaropa toka 110 kB

Pacuér [Nacnopt TT'®M-110b-1-Y1
U, =110 xB u,, =110 «B
. = 225,18 4 l,.=50-600 4
i, =383 x4 l,, =126 x4
B, =20,79 kd**c B, =2028 xd**c
r, =1,024 Om r,=12 Om

Ha pucynke 5.3 npeacrasnen tpanchopmarop Toka TT'OM-110b-1-V1.
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Pucynok 5.3 - Tpanchopmarop toka TT®M-110b-1-V1
Taxoke 111 yCTaHOBKH IpUHMMaeTcs Tpancdopmartop toka tuma TBT — 300/5
BCTpaWBaeMblii B BBICOKOBOJIBTHBIE BBOJA TpaHc(opmartopa co ctopousl 110 kB

npous3BoactBa OO0 T/l «ABTomaTnka» r. CMOJIEHCK.

5.1.4 Bb100p N3MepUTEJIHLHOT 0 TPAHC(POPMATOPA HANIPSKEHUSA

M3mepurenbabie Tpanchopmaropsl HampspkeHus (TH) ucmonbiyrores mis
npeoOpa3oBaHusl BEIMYMHBI MEPBUYHOTO HANPSKSHHS 0 CTAHIAPTHBIX BEIMYUH
BTOPHYHOTO HanpsiykeHus. TpaHchopMaTopsl HATPSIKEHUS, KOTOPBIC TPUMEHSFOTCS
JUTS TIO IKITFOY €HHSI CYETIUKOB JIEKTPOIHEPTHH, IOJDKHBI OTBEYATh KJIACCY TOYHOCTH
0,5. Jlns TpPHCOCTUHEHHS MIMTOBBIX HW3MEPUTEIBHBIX TPHUOOPOB HCIOJIB3YIOT
Tparchopmatopsl kimaccoB 1,0 u 3,0; qs peneitnoii 3ammtel — 0,5 1,0 u 3,0.

Harpy3ka moakmouéHHbIX TPUOOPOB 1Mo hopMmyIe:

SZZ = \/(anpuﬁ Xcos¢npu6)2 + (zsnpuﬁ XSIn gpnpu6)2 = \/PZ"P”5 +Q2”P“6 ' (5'11)
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Tabmmma 5.6 — Bropuunas varpy3ka TH 110xB

MomHoCTSb, [ToTpebasiemast MOIIHOCTH
HammenoBanue notpedsgemas
npubdopa OJTHOM KaTyIIKOM, cosp Bm B-A B-A
B-A
1 2 3 4 3) 6
Bonbtmerp D-762 9 1 9 9 9
Barrmerp 11-301/1 10 1 10 10 10
Cuer4yuk
COTA-TM 1,5 0,53 0,8 0,8 1,5
Hroro o TH: - - 19,8 19,8 19,8

Bropuunas Harpyska TpaHchopmaropa HanpspKeHust S,y =198 B-4.

Ha cTopoHE BBICOKOTO HANpPsDKEHUS YCTAHABJIMBAEM TpaHCPOpMATOP
Hanpsikenus mapku HK®-110-83 (OAO XK «Dnektpo3aBoay).
Ha pucynke 5.4 npenctasiieH Tpancpopmarop Toka HK®D-110-83.

2000 2000

2200

=500
PyHEaMEHT

4820

Pucynok 5.4 - Tpanchopmarop nanpsixenuss HKD-110-83



5.2 Boi0op 00opynoBaHusi Ha CTOPpOHe 6 KB

PacnpenenurensHoe ycTpoiicTBO 6 KB BBINOJHEHO B BUAE KOMIUIEKTHOTO
paclpenenuTeIbHOTO  YCTPOUCTBA, C BBIKATHBIMU TEJNEKKAMH U MAacCJSIHBIMU
BoikrOuaresiMu Mapku BMK. KPY — 6 kB pa3menien Ha TeppUTOpun 3aKpBITOTO
pacnpeenuTeNIbHOr0 YCTPOUCTBA.

Cormacio m.1.2 wu mn.1.3 npaHHOW KBaMM(UKAUOHHOW paboOThl, TMpHU
pekonctpykiun KPY — 6 kB crapoe obGopymoBaHue HEOOXOIUMO 3aMCHHTH
noJHOCTHIO HA HOBoe KPVY-6 kB ¢ BakyyMHBIMM BBIKJTFOYATEISIMH.

OnHUM U3 JIMAEPOB CPENU OTEUECTBEHHBIX POU3BOIUTENEH BBICOKOBOIBTHOIO
AIIEKTPOTEXHUUECKOTO 00opynoBanus sBisiercss OAO «Dnekrpoumt» 1. Camapa.
Hcxonda u3 MMPOKOro MPUMEHEHMsI Pa3IMYHOTO BCTpauMBacMoro oO0OpynOBaHMS,
0€30MacCHOCTH, BBICOKOTO CpOKa CIyXObl M HaJIeXKHOCTH, a TaK ke yAo0CTBa U
IpOCTOTHI MOHTaXxa BbiOUpaem COII-70.

JoctounctBamu KPY COIII-70 sBastoTcs:

- B KPVY ycraHaBimmBalTCA JydlIME€ MO MapaMeTpaM «IEHa-KadyeCTBOY,
KOMIUIEKTYIOLIHE;

- HE BBICOKasi CTOMMOCTD 110 CPABHEHUIO C 3apyOESKHBIMU TIPOU3BOAUTEISIMUY;

- MynbTUQYHKIIMOHATbHAsA crucTemMa MoHuTOprHra MH®O-COI], BeIBOAsIIIIAS
UH(POPMAIUIO O MPOLIECCaX BHYTPH IIKada B peKUME pealbHOT'0 BPEMEHH ;

- y100HOE CEepBUCHOE 00CITyKMBaHUE.

[IpuMeHeHre BakyyMHBIX BBIKIIFOUATEINEH TaeT CIeAYIOIee TPEUMYIIEeCTBO

- CYIIECTBEHHOE  IMOHWXEHHME  3aTpaT Ha  TeX.  OOCIyXUBaHUE
IEKTPOOOOPYAOBAHMUS,

- TMOJHas TO0Kapo0e30MacHOCTh U BO3MOXKHOCTH PabOThl B arpecCHBHBIX
cpenax;

- IMPOKWM Juana3oH pabodyux TeMmIeparyp, B KOTOPOM BO3MOJKHA
DKCIUTyaTalys BaKyyMHOM TYrOraCUTEIbHON KaMepBHI;

- TIOBBIIICHHAS YCTOWYMBOCTH K yJIapHBIM U BHOpAIIMOHHBIM Harpy3kam

BCJIICACTBHUC MaJjloM Macchl M KOMITIAKTHOM KOHCTPYKIHUU allliapara,
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- MPOU3BOJIBHOE pabdoyee IMOJOKEHUE U Majble radapuThl, YTO IO3BOJISIET
CO3/1aBaTh pa3jIMYHbIC KOMIIOHOBKH pacTpeeauTeNbHbIX YCTpOoHCTB (PY);

- 0ECLLIlyMHOCTb, YUCTOTA, YA0OCTBO 00CITy)KUBaHUs, 00YCIIOBIEHHbIE MAIBIMU
BBIJICIICHUSIMU SHEPTUU B AYre U OTCYTCTBHE BBIOpOCA Macia, Ta30B MPU OTKIHOYEHUU
K3;

- OTCYTCTBHE 3arpsi3HEHUN OKPYKAIOLIEH CPENBI;

- BBICOKas HQJI&KHOCTh U 0€30MaCHOCTh AKCIUTyaTallui, COKpallleHue BpEMEHU
HA MOHTaX.

K HenmoctatkaM OTHOCHUTCS TOBBIIIEHHBI YPOBEHb KOMMYTAllMOHHBIX
NEpEHAIPSKEHU, YTO TPEOYIOT IPUMEHEHUS CIIEHUAIBHBIX TEXHUYECKUX CPEACTB U
BBICOKas 1ICHA.

Muemocxema, BbIBOJAIIAS HH(OpPMALUIO O Mpolieccax BHYTpU IKada B
peXUME peaTbHOTO BPEMEHH

- CUTHAJIM3AIUs HUTMYUST HAPSIKEHUsI, BO3MOXKHOCTh «Topsiueil» (pa3upoBKH.

- CUTHaJIM3aIUs ONTaCHOM TeMIiepaTyphl B 3-X TOUKax Ha Kaxoi ¢asze (Bcero 9
TOYEK).

- MOJICKA3KH 10 OIEepalusM C armnapaTami.
[lepenaua maHHBIX MO KaHANIaM TEJIEMEXaHUKH.
KomMnonoBKka KOMIUIEKTHOTO pacnpenenutenbHoro yetpoictea KPY COIILI-70.

Js kommiekToBanust KPY ycranaBmmBaem kommakTtHbie siueiiku COII-70,
KoTopbie mpouszBoaAuT npeanpuatue 3A0 «Camapckuid DneKTpolmuT». JlaHHBIE
SYCHKH OTBEUAIOT COBPEMEHHBIM TPEOOBAHUSAM SKCIUTyaTallMHM, UMEIOT BBIKATHbBIC
TEJEKKH C BAKYYMHBIMH BBIKITIOUATEISIMHU, O€30IMaCHBIN TOCTYII K JTFOOOMY JIEMEHTY
KPV-6 kB.

Buytpu mkada KPY cepun COIL-70 BXoasIT BakyyMHbIE BBIKITIOUATENN THUIIA
BBVY-6-20/2500Y2 ¢  nOpyXuHHBIM  NOPHUBOJOM, TpaHCPOpMATOphl  TOKa,
TpaHcGopMaTopbl HANPSIKEHUSI, OTPAHUYMTENM TEPEHANPSIKEHUS, 3a3eMIIIIONIHE

HOKHU, COOPHBIC U COCTUHHUTEINBHBIC IIIUHBI, OTMIOPHBIE U POX0IHbIC N30IITOPHI[ 30].
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Toku ¢ yuerom 40 % nieperpy3ku:

Stum  _q4, 32000

4-
NS J3.63.2

HOM

| .. =14

max

=20554.

5.2.1 Bbi06op BbIK/II0OYATENNel HA 6 KB
Beikmouatens BEIOMpaAETCs 10 TaKUM K€ TapaMeTpam, 4TO U BBIK/IIOYaTeNlb Ha
BBICOKOM cTOpoHe. Bce kartanokHble M pacyeTHbIE BEIMYUHBI CBEJIEHBI B TaOJMLIE

S.7.

Tabmuua 5.7 — BakyymHbli BbIKIIIOUaTens 6 kB

Pacuer [Tactiopt
U,,, =6xB U emon = BKB
I =20554 | =2500 A
13, =141 xA | 315 kA
i, . =55x4 I yow = 20,0414
l,, =141x4 l,, =315 kA4
B, =185 kA" -c B, =2976kA’ -c

Pucynok 9 — KPVY tuma KPY-C3III-70
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5.2.2 Beioop TpancdopmaTopa Toka 6 kB

Beibupaem u mposepsieMm TpaHchopmarop Toka: TOJI — COUI — 6 3A0
«Camapckuit anextpoumt» r. Camapa. Bce kaTanokHble M pacyeTHBIC BEJTMUHUHBI
cBenenbl B Tabimiie 5.8. Tpanchopmarop Toka TOJI — COI — 6 kB obecnieunBaer

nepenayy CUrHaiga u3MepUTeIbHOM HH(POpMAIIMKA U3MEPUTETHHBIM IPUOOpaM.

Tabmmma 5.8 — PacyerHsie 1 kaTanoxHble TaHHBIC TpaHchopmaropa Toka TOJI — 6

kB

Pacuér [Tactopt: TOJI-CO1I] 6 kB
U,.,=6«kB u,, =6 kB
|, = 2055 A I, =2500 A
i, = 2533 kA |, =100 kA
B, =185 xA*c B, =4800 xA’*c

Hanusie ¢ KUIT npeacrtasnens! B Tabimiie 5.10.

Tabamma 15 — JlaHHabIe KOHTPOJILHO-U3MEPUTENbHBIX TPHOOPOB

rJI\/rl(‘; ITpuGop Tun S 1pusopa [B-A]
1 Amnepmerp DA-0702 0.5
2 CdeTurK akTUBHOM YHEPTUU COT-4TM 3,6
3 | Cueryuk peakTUBHOM SHEPTUN COT-4TM 3,6
4 Bapmerp H-395 2
5 Bartmerp 11-301/1 0,5
Hroro 10,2

Pacder BTroprnuHO Harpy3ku TpaHchopMaropa Toka:

10,2

r :5—;:0,45 Owm.

npub
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Juis TOJI-COII 6 kB B knacce 0,5 z, =12 Owm.

2HOM

JlonycTUMOE CONPOTUBIIEHHUE ITPOBOJA!

rnpoe = ZZHOM - rnpu6 - rK; (5,12)
r =12-045-01=0,65 Om.

npoe

Torna:

J3-1
g2 V3 (5.13)

r

npoe

_ (0,0283-4/3-60)
0,65

= 4,51 mm.

_ 0,0283 \/3-60 059 O

npos

AKTHBHOE COIPOTHUBIIEHUE, BTOPUYHOMN Harpy3ku noakmoueHHon k TA TOJI:

r,=0,45+059+01=114 Om.

5.2.3 Boi0op TpanchopmaTopa HanpsukeHuss 6xB

N3 mnpennaraemoro mepeuHs TpaHchopmatopoB HanpsbkeHus (TH) k
YCTaHOBKE MpuHUMaercs TpaHcpopmarop Hamnpsokenuss HAMU — 6 kB 3A0
«Camapckuil DJIEKTPOLIUTY .

Kontposs Ha cTtopoHe 6 KB oOCYIIECTBISIETCS € MOMOIIBIO CJEIYIOMIUX
KOHTPOJIbHO-U3MEPUTENHLHBIX IPUOOPOB: BOJIBTMETP, BOJLTMETP (Pa3HBIH, (pazoMeTp,
gacToToMep. JlaHHBIE KOHTPOJIBHO-U3MEPUTEIbHBIX MPUOOPOB MPEACTABICHHI B

tabymie 5.11.



Tabmuma 5.11 — KonTpoabHO-u3MepuTenbHble IPUOOPHI BO BTopuyHO nenu TH

[Totpebnsiemas Cymmapras
Tunsr Yuco . Yucio MOIIHOCTb
MOIIHOCTb COS@ | sin g
[Tpubop npuOopoB ONHOI KaTyIIeK puOOpPOB npuOopoB
Q,
KaTyuku, BA P, Bm sap
Bomprmerp | O — 351 2,0 1 1 0 1 2 ---
Bartmerp 11-301/1 2,0 1 1 0 1 2 ---
CyeTunk
N COT-
AKTUBHOU ATM 2 2 0,38 | 0,925 1 1,52 3,7
SHEPTHU
CyeTunk § CHT-
pEaKTUBHOU ATM 2 2 0,38 | 0,925 1 1,52 3,7
SHEPTHU
Hroro 7,04 7,4

SZZ = \/(anpuﬁ COS(D)Z + (anpuﬁ Sln (0)2 = \/Pniuﬁ +Q5pu6 = \/71042 + 7’42 = 9191B : A .

Bei06pannbiit Tpanchopmarop Hanpsbkenus HAMU — COII — 6 kB umeer

HOMHWHAJIbHYIO MOIIHOCTL B

KJIacce

TOYHOCTHU

0,5,

MPUCOEANHEHUS CYETUUKOB, /S B- A. Takum obpazom:

S,y <S

HOM
]

11,7 <75.

HEOOXOAUMOM IS

(5.14)

%] IMPOU3BCACHHBIX pPAaCdYCTOB CACIAH BBIBOA O BO3MOXHOCTH YCTAaHOBKH

TpaHcopmaTopa HanpsbkeHus Mapku HAMU — COIII — 6 kB, Tak kak TeXHUYECKHE

napameTpsl

IIPOBCPKHU.
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6 BbiOop pesieiiHOl 3a1MTHI U ABTOMATHKHU

6.1 MuxponpoueccopHoe ycrpoiictso PC83-1T?2

Muxkponpoueccopaoe yctpoiictBo PC83-IT2 u3roraBnuBaeTcs KOMITAHUEH
00O «Cuctemsl P3A» (r. MockBa), 1 BBITIOJTHSIET (DYHKIIMA TOKOBOM 3aIUTHI (B TOM
yuciie auddepeHnuanTbsHOl) I TpaHCGOPMATOPOB € PACIICIUICHHOW OOMOTKOM
HU3KOTO HaTPSIKCHHSI, CHUHXPOHHBIX KOMIIEHCATOPOB, reHepaTopoB,
ANIEKTPOBUTATENEH U T.1I.

@OyHKITUU TAaHHOTO YCTPONCTBA TAKOBHI:

- MakCHMalbHO-TOKOBas - 3ammra (MT3) MokeT MMeTh 4YeThipe CTYICHHU.
Kaxmas w3 derbipex CTyneHed MOKeT ObITh C HE3aBUCHMOW WM 3aBHUCUMBIMU
BPEMSATOKOBBIMH XapaKTEPHUCTUKAMH;

- muddepeHmanbHas 3amura - TpexdasHas Mo JCUCTBYIONMM 3HAYECHUSM
MEPBBIX TapMOHUK IUQPPEPEeHIIMATLHBIX TOKOB. B yCTpoicTBE €CTh NIBE CTYICHH
3ammuThl auddepeHnuanbHas 3ammra TopmoxkenneM (IAT) u nuddepennmansras
otceuka (J10).

[Tutanue yctpoiictBa PC83-JIT2 MoKeT OCyIIECTBIATECA KaK OT HCTOYHHUKA
MOCTOSIHHOTO, TaK U OT UCTOYHUKA MIEPEMEHHOTO OINEPATUBHOTO TOKA.

Bce umeronuecss naHHbie B YCTPOMCTBE MEPEAAIOTCS TUCIIETYEPY U MOTYT

00pabaTpIBaThCs MO MECTY WM JUCTAHIIMOHHO.

6.2 Pac4éT ycTaBOK 3a1UTHI TPaHCGopMAaTOPa ¢ IPUMEHEHHEM

yctpoiictBa PC83-/[T2

[Tapametpsl Tepmunana PC83-AT2 niis 3ammThl cUI0BOTO TpaHCchopMaropa,
co cxemoit Y/A:

— una BH — 3Be3na;

— na HH — TtpeyrosbHuk.

OnekTpuuecKkass Harpyska (MakcUMallbHasi) CHUJIOBOTO TpaHcdopmaropa —

Sharp.max = 41,93 MB-A.
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3nadenus TokoB K3 (MakcuMambHBIN/MUHUMAIBLHBIN pekuM) Ha ctopoHe 110

kB (Touka K1) u mmuax 6 kB (Touka K2) npencrasnens! B Tabawmme 6.1.

Taomuna 6.1 — 3rauenusa Toxkos K3

Bemnunna HanpskeHus Pexxum 33C Tok K3
c 110 B MakcumanbHbINA | &5 = 4827 A
Topona K MuHnManbHbIN | &8 = 2357 4
MakcuManbHbIN | SNl = 24840 A4
Cropona 6 kB = BT,
MunumaibsHbII Lomn = 21323 4

3HayeHus1 TOKOB KOPOTKOro 3aMblkanus B K2, mpuBenennsie k ctopone BH

OTIPEAEIISIOTCS IO BBIPAXKEHUIO'

o _ 1o
1O = . (6.1)
T

| (3)HH
K2

rae - Tok 3x-¢a3Horo K3 Ha cropone 6 kB; Kk - ko dunment tpanchopmarmm

CT.

Tok KOPOTKOTI'O 3aMbIKaHHUA B MaKCHUMAaJIbHOM PCKUMC

AIIEKTPOIHEPTETUUECKOM CUCTEMBI:

@ 24840

= 77 1361 A
KEMAX 115 176,3

Tok K3 B MUHUMAJIbHOM PCKUME BHGKTpOBHepFeTquCKOﬁ CUCTEMBI.

wm 21323

= %0 _1168 4.
K2MIN T 11576,3
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6.3 Pacuér ycraBok 1uddepeHINAIBbHOI 3a1MTHI TPaHcGopMaTopa

JuddepenumanbHas 3alyTa peaM30BbIBACTCS HA OCHOBE TEPMHUHANIA TUIA
PC83-/1T2. Meroauka BbIOOpa YCTaBOK MPEACTABICHO HUXKE!

- Ha ctopone BH — 110 kB, ko3¢ duiiveHT BeipaBHUBaHUSL:

|
K. — HOM.TT .BH ’ (62)
> \/§ IHOM.TP.BH
Ky =—X __ _1078, K, =108.
V31608

Ha ctopone HH — ko3¢ ¢uiueHT BolpaBHUBaHUS:

|
KBZ — IHOM.TT.HH ’ (63)
HOM.TP.HH
3000
= =1022, K,, =1,02.
B2 2936 ,05 B2
YcTaBKy M0 TOKY HaXOATCS:
51,0
IS%‘C".BH = m = 4,63A.
IfCTT_BH =4,6A
51,0
|4 =—""=491A.
YCT .HH 1102
I;ZCTT.HH =49A
Tox cpabatbiBaHus:
AT I;/ZCTT BH ' KIT BH
I = ' ' (6.4)

C3.BH K !
CX.BH

| %20/5 _ 159 54 4.
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Koa¢durmeHt 4yBCTBUTEIILHOCTH:

1@
k, = —<&min_ (6.5)

I CP.TO

1S =§- 19 (6.6)

12 =£-1168 =1010 4;
2

ko= 010 g3 o

YcraBka no BTOPHUYHOMY TOKY Cpa6aTBIBaHI/I$II

5.14¢
IéZCOT.BH =K;CP; (67)
B

1

Ve o = % =271,784. {1 ,,, = 284.

5.149
IéICOT.HH = — ; (68)
KB2
I»ZZO _ 5'6,0

VCT.HH — E = 29,41A ISfZCOT.HH = 30A

Crynenb otceuku AudepeHnnanbHOMI:

jo _28:300/5

o == ~OTLOOA

YroObl HaWTH TOK JBYX(A3HOTO KOPOTKOTO 3aMbIKaHUS, UCIIOJIb3YEM paHee

BBIYUCJICHHOE 3HaYEHHUE TOKa TPEX(Pa3HOTO0 KOPOTKOTO 3aMbBIKAHUA :
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1 = ?-2357 =2041A;

=22 o111,
971,09

[lepas  ctymenp orceukn TtepmuHaia PC83-IT2  ynosnerBopsier

TpeOOBaHUSAM.

50



7 Be3onacHOCTL KH3HedeATEJILHOCTH

[Ipu paboTe Ha MOACTAHIMAX HEOOXOAUMO CTPOTOE COOJIIOJECHHUE IMPaBUI
TEXHUKHA O0€30MAaCHOCTHU MPH AKCILTyaTaIlMH JIEKTPOYCTAHOBOK.

Jnst 6e3omacHOM paboOThl  TEpCOHATa Ha TOJACTAHIUAX, JOJDKHBI OBITh
NPOUW3BEICHB KAk OpraHU3alMOHHBIC, TaK W TEXHUYCCKHE MEPONPHITHS
obOecrieunBaroIe 0€30MacCHOCTh BBITMIOJHEHUS Pa0oT.

OpraHu3aiioHHbIE  MEPONPUATHS ~ HE0OXOoauMble  JUisi  O€30MacHOTo
poBeIeHUs padoT:

- IOITYCK MepCOHaNa K 00CIy)KUBAHHUIO AJIEKTPOYCTAHOBKH;

- HaOJIIO/ICHHE 32 pab0YUM MIEPCOHAIIOM BO BpeMsi paboThI;

- OpraHu3anys epepsIBOB B paboTe, mepeBoia padbovero nepcoHaia Ha Ipyroe
pabouee MecTo, 0OPOPMIICHHE IMOJHOTO BHITIOJTHEHUS Pa0OT.

Texnuueckue MepompusiTUsS HEOOXOAuUMbIEe i O€30MacHOTO MPOBEIACHUS
paboT, creayroIme:

- OTKJIFOYUTHh OT UCTOYHHKA TOKA HE0OX0IMMOE 000pYyI0BaHUE;

- BBIMIOJIHUTH  YCJOBHUS  TMPEJOTBPAINAIONIE TOBTOPHOE BKIIOUYCHHE
KOMMYTAIIMOHHBIX anmnaparos;

- BBIBECUThH 3aIPEIIAIOIINE TUIAKATHI;

- 3a3eMJIUTh ~ TOKOBEAYIIME YacTH  DJIEKTPOYCTAaHOBKH, TPOBEPHUB
NpEeIBapUTEIbHO OTCYTCTBUEC HAPSHKCHUS HA 3a3€MJIIEMbIX YaCTHX;

- BBIBECUTh YKa3bIBAIOIIUE M MPETHUCHIBAIOIINE TIAKATHI;

- OrpaguTh, €CIM HEOOXOMMO, COOTBETCTBYIOIINE 30HBI IPOBEACHUS PadOT
WIA TEPPUTOPHIO, NMPOHUKHOBEHHE Ha KOTOPYIO, MPEACTaBISICT OMACHOCTH JUIA
OKP Y KaIOMTHX.

[Ipu paboTe BO BTOPUYHBIX IEMAX IPE0oOpa3oBaTeIbHBIX TpaHCHOPMATOPOB

TOKa ¥ HAMpsHKEHUS HEOOXOIMMO YIUTHIBATh SIBJICHHE 0OpaTHOW KOMMYTAIIHH.



3aKJII04YeHue

B pabote ObL1 pazpaboTaH MpOEKT PEKOHCTPYKUMHU NOCTaHIUU « OBOLIHAS
110/6 xB.

CornacHo  yCJOBUSIM  PEKOHCTPYKIMM Oblla MpOW3BEAEHa 3aMeHa
CYIIECTBYIOIMX TpaHcpopMaTopoB MOMHOCTHIO 25 MBA Ha Tpancdhopmaropsl
MOIIHOCTHIO 32 MBA B CBA3H C NMOBBIIIEHUEM HAarpy3KH.

CornacHO HOPMaTUBHBIM JTOKyMEHTaM U MPO/I€JIaHHBIM pacdyeTaM K YCTaHOBKE
OBLITO TIPUHATO CJEMyIoIIee 000PYyI0BaHHE:

- Ha ctopoHe 110 kB: OakoBbIil 3iyera3zoBbiii BbIKItOUarenb Mapku BI'T—
110-31,5/2500; Tpanchopmaroper Toka TI'OM-110-Y1 um TBT - 110 «B;
orpannuuterm nepeHanpsokenus tuna  OIMHH-110/85-Y1;  tpanchopmaropsr
Hanpsipkenus mapku HK® — 110-83; pazbenunurtenu mapku PIT/-110/1000 YXII 1;

- Ha ctopoHe 6 kB: Ob1n BeIOpans! stueitku KPY tuna KPY — COII -70 nns
yctaHoBku B 3PY — 6 kB co cuemyroumMm 000pylOBaHHEM: BaKyyMHBIN
BeIkIOuarenb BBY-6-20/2500Y2; tpancpopmarop Toka TOJI — COII - 6;
tpancdopmatop Hanpsxeaus HAMU — 6 xB.

Taxke Obplla TpPOM3BEIEHA 3aMEHA CPEACTB PEICHHOW 3aluThl  Ha
MUKpOIpOLECCOpHbIe TepMuHaibl 3aumt thna «PC83-AT2» mpousBoactsa OO0
«Cuctembl P3A» (r. Mocksa).

B pesynbTare mnpou3BeAEHHOM PEKOHCTPYKUUHU TJIaBHOW MOHU3UTEIbHOMN

MMOACTAHIUN OHA COOTBCTCTBYCT BCCM COBPCMCHHBIM HOPMaM U Tpe6OBaHI/I$IM.
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