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XECTKAA OLLMHOBKA OPY HA
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JABOA SAEKTPOTEXHWYECKOTO ObOPYAOBAHUA

COAEPXAHME

Bseaenue

) (T CERVTTTTTINETER OTKPbITHIX PACPEACAUTEAbHBIX YCTPOWACTB Ha HaNPAXEHUE
110, 220, 330, 500 kB

(IR AUTEAbHbIE YCTPO/CTBA

(IR ERIVeAeAuTeAbHbIE YCTpoKCTBa Ha Hanpaxenue 110 kB

(IR eAeAUTEAbHbIE YCTPOIRCTBA HA HanpaxeHue 220 kB

IIIYEIEROOINT YA cxeMbl 3/2 ¢ npUMeHeHneM XecTkoil owmHoBKkKM 330 kB

NIINEEBIGTEHMA Cxembl 3/2 ¢ npUMeHeHremM xecTkoi owmHosku 300 kB
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BeeaeHue

B Poccunm B OTKPBITBIX PacCIpelesMTeNbHbIX yeTponcTBax (OPY) Hampsskenmem 110 kB 1 BbIIIe HAPSOY C
'MOKOM OLLIMHOBKOM B IIOCJIEIHME I'ObI BCE IIINPE UCTIONb3YIOTCS KOHCTPYKIINM C SKECTKVMMU IIMHAMMU. [ [puMeHeHne
SKECTKOM OLIMHOBKM IIO3BOJIIET COKPATUTD IUIoiaab OPY, YMEHBIINTE METAJIOEMKOCTh, PACXO]] KeJIe300eTOH],
0OBEMEI CTPOUTEIIBEHO — MOHTAXHLIX PAOOT, TPYO03aATPAT U [IP.

XecTkasg OIIMHOBKA BeCbMa PACIPOCTPAHEHA BO MHOIMX 3apyOeXHBIX CTpaHaX. Hampumep, B
Bemmxobpurtanum, ['epmanmy, ANOHNN IO TUIIOBEIM IIPOEKTAM COOPYKEHEBI 1 YCIEIIHO BSKCIUTyaTupyloTcs OPY
HampsckerneM 110—500 kB ¢ sxkectroint ommHoBkoit. B CIIA n Kanagme OPY 765 xB BBIOJSIHAIOTCS TOJIBKO C
SKECTKUMU HIMHAMIA.

OTedeCcTBEeHHLI OIBIT BHEOPEHMS KECTKOM OIIVHOBKM B PACIpPee/InTeIbHbIX yeTponcTBax 110—500 kB
6epeT Hadaso ¢ 30—X rooB MPOIIOro BeKa. B To Bpems cOOpHBIE IIMHBI M3TOTARIMBAIIN U3 MEOHEIX TPYD, a
BHYTPUSTYENKOBLIE CBI3M — 13 CTAJIBHBIX TPYO.

B cepenune 50 —x romos nogBwmch IpoekThl 3PY, a Taxcke OPY 110 1 220 kB ¢ xxecTkyMY COOPHBIMMI IINHAMN
13 QJIIOMUHMEBLIX CIUIABOB 1 OIOHOPSOHON YCTAHOBKOM BHIKIIOYATe e, B 1957 romy ©OpUIO BBEOEHO B
srcrwtyaTaumio 3PY 150 kB Kaxorckoii 'OC co cOOPHBIMU IIMHAMY 13 MEOHBIX TPYO.

KOMIUIEKTEI KECTKUX IIMH U3 aJIIOMUHUEBBIX CIUIABOB CTAJIM IIMPOKO MPUMEHATHCI B 60—e romel B OPY
HanpsokeHneM 110 kB TPaH3UTHBIX M TYIMKOBBIX IozcTaHimii. o 80—x romoB skecTkas ommHoBka OPY,
paspaboTaHHasl MHCTUTYTOM «OHEPI'OCETBIIPOEKT» U €ro QuwinajaMy, MW3TOTABIMBAJIAChE B MACTEPCKUX
BJIEKTPOMOHTAXHEIX oOpraHmsanuii. [lo3gHee OHa BBIIYCKaJIaCh, KakK IPaBMio, Ha saBomax BIIO
«C0I033JIEKTPOCETHEU3OJIALIS .

OTU pelleHns UCIIoIb30BaUCh IIpu coopyxkermm OPY 500 kB ¢ xxecTxkyumu mHaMu. KpomMe Toro, SjeMeHTh
KeCTKOM ommHoBKM Hauum npumeHenne B OPY 330 u 500 kB ¢ mOABECHBIMU PasbeOUHUTEIIIMU (TIPOEKTHI
VHCTUTYTA « ATOMTEIUIORJIEKTPOIIPOEKT»).

B 2001 romy 3AO "39TQO" cormecHo ¢ OAO "HiKeropodCcKaHEPTOCETHIPOEKT” pas3padoTal KOMIUIEKThI
SKECTKOM OIIMHOBKY IIOJIHOM 3aBOICKOM roToBHOCTH it OPY 330 kB 9yIeKTpMYeCKUX CTAHINN U TIOACTAHIINI CO
CJIOKHBIMM CXEMAMM IIPUCOSAVHEHNIA.

B HacTosee Bpems paspadoTank! 1 caadbl MBK koMriekTe! skecTkon ommHoBky mit OPY 110, 220, 330, 500
KB.

KomriexTol skecTkoit ormHoBkY 110—500 kB yCHelHo SKCIUTyaTupyIOTCS Ha SHEPIOOObEKTax:

— MOC “llenTpa”

— MOC “Cepeposzamnama”

— MPCK “LlenTpa”

— MPCK “Cepepo—3amnan”

— MPCK “Bosrn”

— HOK "Vkpauepro”

— OAO "BamkupsHepro”




1 XecTkaa ownHOBKA OTKPBITbIX PACNPEACAUTEALHBIX YCTPOICTB

110, 220, 330, 500 kB

HasHauenue

O1mHOBKa IIpenHa3HavYeHa OJI4 BhIIIOJIHEHVIA MHOI'OITPOJIETHBIX CGODHBIX LIMH Y BHYTPUSTYENKOBBIX CBA3EN
OTKPBITBIX PACIIPeESINTEJIbHBIX YCTPONCTB SJIEKTPUYECKUX CTAHIINN U TTOCTAHLININA.

YcaoBua akcnayaraumm

ONIMHOBKA N3TOTABIMBACTCS B KJIIMMaTIIecKoM ucroyHennm YXJI, kareropym pasmenienns 1 mo 'OCT 15150—69 n
IpeHasHavueHa Id SKCIUIyaTalmy Ha BeicoTe He 6os1ee 1000 M HaZl YPOBHEM MOPS IPY TEMIIEPATYPE OKPYKAIOIIET'0
Bo3ayxa oT MuHyc 60°C go romoc 40°C.

CopepxaHne KOPPO3MOHHO —aKTMBHBIX aI'€HTOB IJOJCKHO OBITH He BhIINIE 3HadeHumin mig arMocdeps! 1l mo 'OCT
15150—-609.

TexHuueckue XxapakTepucTUKM

Kaacc Hanpaxenus, kB
OPY-110xB 0Py-220kB 0PY-330kB 0PY-500B

Haumeosanve napametpa

HommHasibHOE Hammpstkenne (JimHenHoe), KB 110 220 330 500
HommuarnbHoe paboyee HanpsskeHue, KB 126 250 363 525
HoMuHaIIBHEI TOK OILIMHOBKY, A 2000 go 3150* 3150

HommHasbHEI KpaTKOBPEMEHHBIN BLIIEPKBAEMEIN

. . 40 50 63
TOK (TOK TEPMIUYIECKON CTOMKOCTH), KA

Hambosmpimit MKk HOMUMHAJIBHOI'O KPATKOBPEMEHHOI'O
BBIIEPKMBAEMOI'O OLIMHOBKOM TOKA (TOK 102 125 160
DIIEKTPOOMHAMUIECKON CTOMKOCTH), KA

Bpems mpoTekaHnst TOKa TEPMUYIECKON CTOMKOCTH, C 3 3
MaxrcuMaJIbHEBI CKOPOCTHONM HATIOP BETPA, M/C 40 40
MakcuMasbHEI CKOPOCTHON HAIIOP BETPA PN 25 15

TOJIONIEE, M/C

TosmHa KOpK JIbOa, MM 20 20
CellcMOCTOMKOCTh 9 6ayu1oB 110 1Kajie MSK—64
CeyeHne mpoBOZIOB I'MOKIX CITYCKOB, MM ; C;P 5158* ot 400 mo 500*

TUIT N30T S{) s JELI)I/?N(I) gp dapdop

* — 110 TPebOBAHMIO 3aKA34YMKOB BO3SMOXKHO M3MEHEHME YKA3aHHBIX IIapaMeTPOB



ba3oBble KOHCTPYKTMBHbIE NApAMETPb

Kaacc Hanpaxenns, kB

HaumeHosaHue napametpa
OPY-110kB  OPY-220kB  OPY-330kB  OPY-500xB

TUIIOpa3Mep TPYOs, MM J105x5 1605 2204
COOpHBIE LIVHEI i
MakcC. IPOJIET, M 9 15,4 17,1
5 TUIIOPAa3MeEpP TPYOLI, MM - J105x5 12010
BHYTSYEKOBEIE CBA3M )
MaKC. IIPOJIET, M = 9 95
KoxcTpyKuua

0PY 110, 220, 330, 500 kB

O1mHOBKa COOPHBIX IINH U BHYTPUSTIENKOBBIX CBsI3ell BLITIOJIHEHA 113 TPYOIAThIX HIMH. Kaskmas dasa COOPHBIX IINH 1
BHYTPSTIEKOBBIX CBSI3EM IIPEACTABRIIIET COOON IIMHHYIO KOHCTPYKILMIO, BBIIOJIHEHHYIO M3 PSOa OOHOIPOJIETHBIX IIINH.
COOpHbBIE IIMHBI 3aKPEeIUIEHHBI CBOMMI KOHIIAMI Ha OIIOPHBIX M30JIITOPAX, & BHYTPUSTYEKOBLIE CBI3) — HA KOHTAKTHBIX
BBIBO[IAX BBICOKOBOJIBTHOW AIApPATyPhl BJIEKTPUYECKNX CTAHLMM M MNOACTAHIMNA (pasbeOdMHUTENN, BLIKITIOYATENN,
TPaHCOOPMATOPBI M T.I1.).

B KOHCTpyKIMM OIIMHOBKM MPEOyCMOTPEHO YCTPOMCTBO Wit 5GGEKTMBHOrO TallleHns BUOPALMM, KOTOPhIE MOTYT
BO3HUKHYTE IIPY BO3EICTBIM BETPOBLIX HAIPY30K.

B xadecTBe OIOPHOM M30JIILNN IPUMEHIIOTCS U30JIITOPE apdOpOBLIE WM ITOJIMMEPHEIE (CM. TaOJINILY 2).

Kpernenne cO0PHBIX IIMH K MU30JITOPAM OCYILIECTBIIIETCS IIPY IIOMOIIM IIMHOAEPKATENIEN, a BHYTPUIIEKOBBIX
CBSI3ell K pa3beIVHUTEIISIM, BEIKITIOUYATEIIM, TPaHCHOPMATOPaM U T.I1. OCYILIECTBIIIETCS C IIOMOIIIBIO AepKaTesIel.

OJIeKTPUYECKOe CoeIMHeHre MeXXIy cob0i COCeIHIX ITPOJIETOB Kaxk 1ol ¢asbl COOPHLIX IIMH OCYILIECTRIIIETCS IIpK
TTOMOIIIY KOMIIEHCATOPOB TOKOBBIX.

[Ipucoemuuenne TIMOKMX CIYCKOB, OTBETBJIEHMI K COOPHBIM HIMHAM (VI NPUCOEOVHEHUs OOOPYIOBAHMS)
IpeayCMaTPUBAETCS OIIPECCOBKOM HA MECTE MOHTAXXA C CIIOJIb30BAHMEM 3a-K/IMOB.

C OBYX CTOPOH II0 TOPLIAM OIIMHOBKA 3aKPBITa TOPLIEBLIMI 3aTITYIIKAMIA.

OIIMHOBKA MMEET IBETHBIE METKY, COOTBETCTRYIOLINE packpacke ¢as: mist dasbl A — xkenTas, a1t dasbl B — 3eseHas,
g paser C — KpacHasd.
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OPY 110 kB
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M X X—X-X-XxXBC XxX—X—
TTTTTTTTTT T

OTB 2x240-X V11

IHA
TIPU3HAK [JIMHBI IIMHbBI
H—1mmHa HopMasIbHOM [JIMHEI
VYV —1mHa yIyIMHEHHAS

K — mmHa ykopodueHHas
TIPU3HAK [JIMHBI YKOPOYEHHON IMHEI
1 — mymma e 5710 MM

2 — mmHa s 3110
Opu3Hak ¢as

A—daza"A"

B—daza "B"

C—odaza "'C”

TIPU3HAK KOJIMIECTRA CITYCKOB
[—c ogHyM TMOKUIM CIIyCKOM
II—c gByMs TUOKUMM CIIyCKaMMU
TIPU3HAK KOJIMYECTRA IIPOBOIOB B CIIyCKE
0—mmna 6e3 CIycKa

1 —omuH IpoBoA

2—IIBa IPOBOIIA

3—Tpu IIpoBoOIa

CcedeHre 1 TUII IIPOBOZA B CITyCKe

0—mmna 6e3 cIycKa

120— mposog AC—120

150— mpoBom AC—180 | *******

185— mposog AC—185

240— mposon AC—240

TIPU3HAK HAJIMYUMS CITYCKOB OT BEPXHUX
STYEVIKOBBIX CBSI3EN

TIPU3HAK KOJIMYECTRA IIPOBOIOB B CITYCKE OT
BEPXHUX CBI3EN

1 —oguH mpoBof,

2— IBa IIpoBOa

cedeHre 1 TUII IIPOBOZA B CIIYCKE OT BEPXHIUX
CBSI3eN

120—mposog AC—120

150—mposog AC—150

185—mposog AC—185

240—mposog AC—240

PACIIONIOKEHNE OTBETBIIEHS

[I—mpaBoe OTBETBJIEHNE

JI—11eBoe OTBETBIIEHNE

TIPU3HAK HaJIMIMST OTBETBIIEHU

TIPU3HAK KOJIMYECTRA IIPOBOIOB B OTBETRIIEHIN
cedeHye MPoBoia B OTBETBJICHNN:

TIPU3HAK CUCTEMBI IIIMH

| — 11 IepBO CUCTEMEI 1IIVH,

0OXO[IHOM CUCTEMEI IINH,

TIEPEMBIYKA

2— U1 BTOPOM CUCTEMEI HINH
KIIMMAaTUYeCKOe UCTIOJIHEHNE

KaTeropus pasMeleHms

* %%

* Kk kk



* [TaHHAS YaCTh MAPKUPOBKY BEIIOJIHAETCS 719 BTOPOI CUCTEMBI COOPHBIX IIINH U IIEPEMBIUKU B TIEHKAX
OPY—110 kB, nMeloInx CIIyCKI Ha OIIMHOBKY OT BEPXHUX STIEVKOBBIX CBI3EIL.
Bo Bcex MHBIX CITy4asax JaHHAS 9YaCTh MAPKUPOBKY HE IPeyCMaTPUBASTCS.
** [TaHHAS YaCTh MAPKUPOBKY BEIIOJIHIETCS TOJIBKO 71T IIEPBOM U BTOPOM CUCTEMBI COOPHBIX IIINH,
BBITIOJIHEHHEIX 110 cxeMe 110—14, B g4elikax, IPUMBIKAIOIINX K T9eKaM CEKIIMOHHLIX BRIKJTIOYATE e IIIH.
Bo Bcex MHBIX CITyYasxX OaHHAs 9aCTh MAaPKUPOBKU HE MMPEeayCMaTPUBAETCS.
*** TIpusHaK «yIJIMHEHHAS» IIMHA UCTIOIb3YETCS TOJILKO I IIEPBOIL 1 BTOPOI CUCTEM COOPHBIX IIINH,
BBITIOJTHEHHLIX 110 cxeMe 110—14, B g4yelikax, IMPUMBIKAIOIIX K TYeKaM CEeKIIMOHHLIX BRIKJTIOYATE e IIINH.
Bo Bcex MHBIX CITyYasxX UCTIOIb3YETCS IIMHA HOPMAJIbHON WM YKOPOUYEHHOM IJIVHEL
***** [JaHHAY YaCTh MAPKUPOBKY BBIIOJIHAETCS TOJIBKO IS IIMH MMEIOUIMX CIIYCKM, BO BCEX MHBIX CJIyYasaX JaHHAS
YACTH MAPKUPOBKY HE ITPEeIyCMATPUBASTCS.
¥ [JaHHAS 9aCTh MAPKUPOBKY BBITIOJTHIETCS TOJILKO I «YKOPOIEHHO» HIMHEI (K).
Bo BCcexX MHBIX CITyYasx JaHHAS YACTh MAPKUPOBKY HE TPy CMATPMBAETCS.
FHFFFFFFB CIIydae eCcI OT JAHHOM HIMHEI OTXOOST [OBA CIIYCKA, C IIPOBOJAMM PA3HOI'0 CEYSHIs, CEYESHME U TUII CITyCKa
3aNUCHIBAETCS CJIEAYIOIIM 00 Pa30M.
Hampumep: ITH—A—-1I—-1x185+1x240—1VXJI1 — OT IIMHBEI OTXOZAT OBA CIIyCKa OAVH U3 KOTOPBIX OLIMHOBLIBAETCS
npoogoM AC — 185 apyroii mpoogoMm AC —240.

0PY 220 «B
IH K-X-220/2000 VXL

L IIMHA

IIIMHA B KpalHeN d4elike
0O03HAYEHNE IJIMHEI IIPOJIETa
1 — 15400 MM

2 — 14000 MM

3 — 13000 MM

4 — 12000 MM

5 — 11000 MM

6 — 10000 MM

7 — 9000 MM

8 — 8000 MM

HOMUHAJIbHOE HaIlpsCKeHne, KB

HOMWHAJIbHBIN TOK, A
KIIMMaTU4YeCKOE VCIIOJIHEHUE
—— KaTeroprs pasMelleHNd

OPY 330, 500 «B

MHK-X - X/3150VXJI 1

L IIIVHA
III/HA B KpaHeN F4elike
0603HaYEeHNE IJIMHEI ITPOJIETa
1 — 17100 mm
2 — 13600 MM
HOMMHAJIBHOE HAIpsCKEHME, KB
330
500
HOMMHAJIBHBIN TOK, A
KJIMMAaTUYEeCKOe UCTIOJIHEHNE
— KaTeropus pa3MeleHns

PacimdpoBka YCI0BHOTO 0603HAYEHNS BHYTPUTIENKOBBIX CBI3EN CIIeIyIONIas:
IIH -XB — X/3150VXJI 1

L IIIVHA
0603HaYEeHNE OJIMHEI ITPOJIETA
1 — 9500 mMm
2 — 5500 mMm
BHYTPUSTIEKOBAs CBA3b
HOMUHAJTbHOE HaIpsCKeHue, KB
330
500
HOMUHAJTBHBIN TOK, A

KJIMMaTUYECKOE UCTIOJTHEHNE
L KaTeropus pasMeIeHus




!
\/@\)&\/Am %\ 3
T i s
| &
!
008l 008l 008l 008l
0oLee
0osl Dom; 000¢ 000¢ 00S¢Z 000¢ 00s¢ 000% 000L 0oL ——
| | o
e |l
@ ! = 7 5
HLIO ) ﬁ /,.h ﬁ\ﬂ/ * 5
% T
m
\\K%\ e M
e LI
N g
e
)h @ (1| XOVQ MISHIVALUHMYA0D MISHUIHUY BNEXO KedOohUdINeLC

g1 01} ouHaxedueH eH ed1onodLoA aiaHavaLuvavaduoed aLadiL) |7

ea1910d LA di9HavaLuvavaduoed aiaLiadiL() 7

am

im




0006

0osl

008l 008l 008l

000¢

000¢

00s¢

HUO

Ad-dw »

@ (11 Yovg viaHdorewdodpored |

00<9

m m

——

d
am

BINOXO BexOohudlele

im




ﬁ%@mﬂvﬁ———f—ffffff,f,

@ (1 YOvQ WISHHUP)

) d y d y
| |
| = >
| = | |
rm b —
i |
i = o)
uy S
| |
08 08 08 08
00562
00sY 009¢ 000¢ 005¢ 000S 000L 0005
004l 7 004l
NI% |
I S ! ! | ! ! | ! 7
g | | | ERR |
& | I | I
@/ p20dof &WQ\ ? ? ? ? ? o;
e ;7 ey xi W,
|
. AL K
m

oo
e

1

BINOXO BexOohudlele

g




008l ] 008l

000¢

000¢

m

m

g (11 Hvm xi9Hdogd UuMYa9 Yovg

BINOXO BexOohudlele




006l | 008!

000¢

009¢

000t Lﬁ

m

g (11 Hvm xi9Hdogd UuMYa9 Yovg

m

BINOXO BexOohudlele




L< 000¢ 000¢ DDE 000¢€
|

m

g (11 Hvm xi9Hdogd UuMYa9 Yovg

m

m i ] ~ i
g

BINOXO BexOohudlele




m

g (1) BuHaXBduBH BuHadaweN Yovg

BINOXO BexOohudlele




) g y ) d v
= =5
LT
ot
o
—& o =&
g )
\é}@\%}
3 = z
: : 5
—& o= I
- N
ot
O‘  E—
W 000t 000t 000t 000¢
0S¢5
005¢| 000t 00%S 000% | 00SC | 000t |00S¢ 0oer  |0S0¢ ooogl 5907
] %
d S
d
—
L]
g
ha3U d
AN BINEXO BeMOoRMALIeLE mem

g (77 YOVQ UIFHIVALUHMYI0D MISHUBHMY

g1 (77 anHaxedueH e eaLanodLoA aiaHavaLuvavaduoed aiaLadiL 7'




TpaxcdpopmatopHblii 6aok 220 kB

OJIeKTPUIEeCcKas CxeMa
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LLnuHbIA 6r0K 220 KB

OJIeKTPUIEeCcKas CxeMa
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baok cexumit coopHbix Wik 220 kB

OJIeKTPUIEeCcKas CxeMa
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baok cexumit coopHbix Wik 220 kB

OJIeKTPUIEeCcKas CxeMa
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1.3 Tlpumep BLINOAHEHNS CXeMbI 3/2 ¢ MPUMEHEHHEM XECTKOR oLwnHoBKy 330 kB
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2.4 Tlpumep BbINOAHEHNS CXeMbl 3/2 ¢ npUMeHeHHeM XeCTKOR ownHoBkw 500 kB
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Ten.: +7 (81153) 38052, 51378
Qakc: +7 (81153) 51609
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