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© Bce npasa npuHagnexat koMnaHum Maschinenfabrik Reinhausen.

VHdbopMaumio, cogepallytoca B AaHHOW MHCTPYKLUMM, 3aNpeLLaeTcst KOnMpoBaTb 1K
nepenaBatb TPeTbUM MLaM 6e3 MMCbMEHHOrO pa3pelleHust paBoobnafaTtens.

HapyLieHune 3Toro 3anpeta MOXeT NnoBnedb obpalleHne B CyA ¢ TpeboBaHmeM koMneHcaumn. Bee
npasa B 06/1aCTV NATEHTOBAHMSA M PerncTpaLm NPOMBbILLNEHHbIX 06Ppa3LOB 1 TOBAPHbIX 3HAKOB
3aMLLEeHbI.

Mocne BbiNycka AaHHOM MHCTPYKLMU KOHCTPYKUMA Nprubopa MOXeT BbITb M3MEHEHA.

Mbl ocTaensiemM 3a coboi NPaBo U3MEHSTb TEXHNYECKME XapaKTEPUCTUKM M KOHCTPYKLMM
Np1BOPOB, a Takxke KOMMAEKT NOCTaBKM.

Pelwaiollee 3HaveHne nMeeT nHbopMaumd, nepegasaemas rnpu COCTaBNEHUM NPeaioXeHui 1
3aKa30B, a TakXe JOCTUMHYTble JOTOBOPEHHOCTY.

OpurnHan gaHHOro 4OKYMeHTa COCTABMNEH HA HEMELIKOM A3bIKe.
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1 BBoaHasa 4yacTb

[aHHbIN TEXHUYECKMIA AOKYMEHT COAEPXUT NOAPOBHYIO MHPOPMALMIO O TEXHU-
Yyeckux xapakTepucTmkax usgenuns. OcHoBHyO nHGopmaumio cm. B ObLen Yya-
cTn TexHuyeckumx daHHbix TD 61.

1.1 O6o3Ha4veHusa ycTponcTe PINH

Ycrporictsa PIMH kaxxaoro Tvna nocTaBAaoTCA B pa3VYHbIX MCMOMHEHUSAX, KO-
TOpblE MOMYT OTINYATHLCA YUCTTOM a3, MaKCUMasbHbIM pacyeTHbIM paboymM To-
KOM, MakCMMasIbHbIM HanpsixkeHnem ana obopynosaHust U, pasmepHoin cepurel
n3buparens u NPUHLMNMANbLHON cxeMoi. Mo3ToMy Kaxaoe NcnosiHeHme
ycTporictea PIMH o603Ha4aeTcs B COOTBETCTBUM C STUMMN XapaKTepUCTUKaMU.
Takum obpasoM, nNo obo3HadeHno ycTponcTaa PIMH MoxHO ogHO3HaYHO onpe-
LeNnUTb ero XapakTepucTuku.

1.1.1 lNpumMep ob603Ha4eHUs ycTporicTea PIMH

Yctpoiicteo PIMNH VACUTAP® VM Il 650 Y-72,5/ C-10 19 TW R.

O6o3HayeHune TMNnoBs VACUTAP® VM Il 650 Y-72,5/C-1019 TW R

VACUTAP® VM® Tun yctporicta PINH

1l Konuyectso daz

650 MakcuManbHbIf pacdeTHbIn pabounii Tok |, (A), a Takke KonmyecTBo paboumnx cekTopos (nocnen-
Has umMdpa) KoHTakTopa ogHodasHbIx ycTporcTts PIMH

Y [MprMeHeHne ToNbKo B HENTpanu 3Be3Abl
72,5 MakcumanbHoe HanpsixxeHue ans obopyposanus U, (kB)
C PasmepHas cepus usbuparens
1019 1TWR MpyHUMnManbHas cxeMa

Tabn. 1: Mpumep obosHaveHus ycTpoictsea PIMH

1.1.2 Yucno cTyneHen 1 npuHUMNUANbHaa cxemMa

136npatens MOXHO NOAOOPaTh B COOTBETCTBUN C TpebyeMbIM YUCIOM CTyne-
HeWn 1 CXeMOoW perynmpoBoYHO 0OMOTKM. [pUHLMIMANbHbIE CXeMbl pasnuya-
OTCA MO YUCNY KOHTAKTOB M30MpaTensa Ha OAMH YPOBEHb, KOMYecTBY paboumnx
MOMOXEHNI, KOIUYECTBY CPeOHNX MOMOXEHN, UCMONMHEHWIO Npeapi3bupaTtens
W TUNY NPUBA3KM NOTeHUMaNa.

Mpumep: 1019 TWR

O6o03HaveHune npuHuunuansHon 10191 WR

CXeMbl
10 KonuyecTBo KOHTaKTOB Ha KOHTaKTHOM Kpyre nsbuparens
19 Makc. KoM4ecTBo paboumnx NooXKeHNM
1 KonuyecTtBo cpepgHux nonoxeHumn
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O603HaveHune npuHuunuansHon 10191 WR

CXeMbl

Br McnonHeHwve npeppisbuparens
W = peBepcop
G = rpy6as cTyneHb

R Tun npuBaA3KM NoTeHUMana

R = ycTaHOBnEeHHbIe NOTeHUMaNbHbIE CONPOTUBEHMS

S =nepekntoyaTesnb NOTEHUNANbHbIX CONMPOTUBIEHUI N NOTEHLMAIbHbIE COMPOTUBIEHUS Ha
oTaenbHOM NnuTe

P = nepekntoyaTens NoTeHUMANbHbIX CONPOTUBIEHUI C YCTAHOBIEHHBIMU MOTEHLMANbHBbI-
MW COMpPOTUBNIEHUSAMMN

Tabn. 2: MpumMep 0603HAYEHUS MPUHLMNNANIBHON CXEMbI

6 BeogHas yactb 2332907/06 RU



1.2 NcnonHenuna yctpounctea PlNH

1.3

B paspene «O630op Tunosy» [PPasnen 4.1, Ctpanuua 29] npeacrasneH ob3op
ncnonHeHun yctpomctea PIITH.

anIHLI,VII'IVIaJ'I bHbl€ CXEMbI

[anee npencraBneHbl NprMepbl MPUHLMMMANBHbBIX cxeM ycTpoincTea PIMNH ¢
0b03HaYeHNEM NPUCOEANHNTENBHbBIX KOHTAKTOB M3bupaTend no ctaHaapTy MR.
PakTMYecku BbIMOMHUMbIE CXEMbl COEAMHEHUI CM. B pasaene «[onycTnmele Ha-

FPY3KM HAMPsixKeHneM».
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2 TexHun4yeckue

XapaKTEeEPUCTUKHU

2.1 XapakTtepuctumku yctponctaa PlNH

SnekTpuyeckune xapaktepuctukm VACUTAP® VM

Yctpoiicteo PMH VMI351 VMI501 VMI651 VMI802 | VMI1002 VMI1203 | VMI11503
Makc. pacyeTHbIn pabounit Tok |, (A) 350 500 650 800 1000 1200 1500
PacuyeTHbI KpaTKkoBpeMeHHbIN ToK (KA) 4,2 5 6,5 8 10 12 15
PacuetHas gnuTtenbHocTb K. 3. (€) 3

PacueTHbI yaapHbin Tok (KA) 10,5 12,5 16,25 20 25 30 37,5
Makc. pacyeTHOe HanpsiXXeHue CTyMneHn 3300

U, (B)’

MouwHocTb cTynenn Pg,, (kB-A) 1155 1625 1625 2 600 2 600 3500 3500
PacueTtHas yactoTa (My) 50...60
Tabn. 3: dnekTpnueckue xapaktepuctukun VACUTAP VM |

Ycrpoticteo PINH VMII 352 VM1 502
Makc. pacyeTHbIn paboumnit Tok |, (A) 350 500 650
PacyeTHbI KpaTKOBpEMEHHbIN TOK (KA) 4,2 5 6,5
PacueTHaa pnuTtenbHoCTb K. 3. (C) 3

PacueTHbIn yaapHbIn Tok (KA) 10,5 12,5 16,25

Makc. pacyeTHoe Hanpsi>keHue CTyneHu 3300

Uirm (B)”

MowHocTb cTynenun Py, (kB-A) 1155 1625 1625
PacyeTHas yactoTa ('u) 50...60
Tabn. 4: nexTpuueckue xapaktepuctkm VACUTAP VM I

Ycrpoiicteo PMH VMIII 350 Y VMIII 500 Y VM Il 650 Y
Makc. pacyeTHbin paboumin Tok |, (A) 350 500 650
PacueTHbI KpaTKoBpeMeHHbIN ToK (KA) 4,2 5 6,5
PacuyeTHaa pnuTtenbHocTb K. 3. (C) 3

PacyeTHbIV yaapHbIn Tok (KA) 10,5 12,5 16,25

Makc. pacyeTHoe HanpsiKeHne CTyneHu 3300

Ui (B)'

MowwHocTb cTynenu (Pg,) (kB-A) 1155 1625 1625
PacueTHas yacTtoTa () 50...60

Tabn. 5: dnektpuyeckmne xapakrepuctukn VACUTAP

VM

2332907/06 RU  TexHu4eckne XxapakTepUCTUKN
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Yctpoiicteo PIMH VM1301/VMI11302/VMIII 300 Y

' MNpeBbilleHne MaKCMMabHOMO PacYeTHOro HanpskeHusa cTyneri Ha 10 %,
obycnoeneHHoe nepesosbyxaeHem TpaHchopMaTopa, AOMyCTUMO, TOMBKO

€CNn He npeBbllleHa MOWHOCTb CTyNneHW.

dnekTpuyeckune xapaktepuctnkm VACUTAP® VM 300

Makc. pacyeTHbIn pabounii Tok |, (A) 300
PacueTHbI KpaTKkoBpeMeHHbIN ToK (KA) 4
PacuyeTHaa pnuTtenbHocTb K. 3. (C) 3
PacyeTHbI yaapHbIn Tok (KA) 10
Makc. pacyeTHoe Hanpsi>keHue CTyneHun 3300
U (B)'

MowwHocTb cTynenmn Py, (kB-A) 990
PacueTHas yacTtoTa () 50...60

Tabn. 6: DnekTpuyeckue xapaktepuctuku VACUTAP® VM 300

' MpeBbilleHNe MaKCUMaNbHOMO PacYeTHOro HanpskeHus cTyner Ha 10 %,
obycnoeneHHoe nepesosbyxaeHem TpaHchbopMaTopa, 4OMyCTUMO, TOMbKO

eCn He npeBbllleHa MOWHOCTb CTyNneHW.

SnekTpuyeckune xapaktepuctmkm VACUTAP® VMS®

Yctpoiicteo PMH VMS 111 400 Y VMS 1l 650 Y
Makc. pacyeTHbIn pabouniin Tok | (A) 400 650
PacyeTHbI KpaTKoBpeMeHHbIN ToK (KA) 4 6,5
PacueTHas pnuTtenbHocTb K. 3. (€) 3

PacueTHbI yaapHbin Tok (KA) 10 16,25
Makc. pacyeTHOe HanpsiXXeHue CTyMneHn 1300

Ui (B)”

MouwHocTb cTynenn (Psgy,) (kB-A) 520 845
PacueTtHas yacTtoTa (Mu) 50...60

Tabn. 7: dnextpuueckue xapaktepuctikm VACUTAP' VMS' lll, pasmepHas cepus usbupatens C

YcrpoticTeo PIMNH VMSIIl 400 Y

Makc. pacyeTHbIn pabounit Tok |, (A) 400
PacyeTHbI KpaTKOBPEMEHHbIN TOK (KA) 4
PacueTHaa pnuTtenbHoCTb K. 3. (€) 3
PacueTHbI yaapHbin Tok (KA) 10
Makc. pacyeTHOe HanpsiXeHue CTyMneHn 1300
Uim (B)”

MowHocTb cTynenu (Pg,) (kB-A) 520
PacueTtHas yacTtoTa (u) 50...60

Tabn. 8: dnekTpudeckme xapaktepuctnukn VACUTAP’ VMS' ll, pasmepHas cepus nsbupatens B
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' MpeBblLeHMe MaKCUManbHOrO PaCcHeTHOro HanpsxeHus cTyneHn Ha 10 %,
obycnoBneHHoe nepeBo3byxaeHnem TpaHchopmaTopa, 4ONYCTUMO, TONBbKO
€C/I He NpeBblleHa MOLHOCTb CTYMeH!.

MexaHun4yeckmne xapaktepuctunkn VACUTAP® VM

Konunyectso paboumx nonoxeHuin

Bes npepbizbuparens: makc. 18
C npeppbizbuparenem: makc. 35

C n3buparenem c HeCKoNbKUMK rpybbiMu cTyneHamu: Makc. 107

KonuyecTBo ocHalLeHHbIX CEeKTOpOB

1.3

PasmepHble cepun nsbuparens

B, C, D, DE (He ona nsbuparens c HeCKOMbKUMU rpyBbIMU CTyNeHsIMK)

Pasmepebi

Bec

O61beM BbiTecHsieMoro ycTpoicTeom PIMH

Macna n Macna B koHTakTope PIMH

CM. rabapuTHble YepTexMu.

Tabn. 9: MexaHuueckue xapaktepuctvku VACUTAP VM L1 1]

MexaHunyeckme xapaktepuctukn VACUTAP® VM 300

KonunuectBo pabouunx nonoxeHumn

bes npepbizbuparens: makc. 14
C npeppi3buparenem: Makc. 27

KonuyecTBo ocHalleHHbIX CEeKTOpOB

1.3

PasmepHble cepun nsbuparens

B

Pasmepbl

Bec

O6beM BbiTecHsieMoro ycTpoicTteom PIMH

Macna u Macna B koHTakTope PIH

CM. rabapuTHble YepTexu.

Tabn. 10: MexaHudeckue xapaktepuctuku VACUTAP VM 1301/VM 11302/VM 111 300 Y

MexaHunyeckue xapaktepuctmkn VACUTAP® VMS®

Konunyectso paboumnx nonoxeHuin

be3 npepbizbupaTens: Makc. 18
C npeppizbuparenem: makc. 35

KonunyecTBo ocHalLleHHbIX CeKTopoB

3

PasmepHble cepun nsbuparens

C

Pasmepbi

Bec

O6beM BbITecHseMoro ycTpoicTsom PIMH

Macna u Macna B koHTakTope PIH

CM. rabapuTHble YepTexu.

Tabn. 11: MexaHnueckue xapaktepuctukn VACUTAP' VMS' I,

pasmepHas cepus usbuparens C

KonunyectBo paboumnx nonoxeHumn

bes npepbizbuparens: makc. 14
C npeppi3buparenem: Makc. 27

KonuyecTBo ocHalleHHbIX CEeKTOpOB

3

PasmepHble cepun nsbuparens

B
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Pasmepbi

Bec

O6beM BbiTecHAeMoro ycTpoictesom PIMH

Macna u Macna B koHTakTope PINH

CM. rabapuTHble HYepTexu.

Tabn. 12: MexaHuueckue xapaktepuctukm VACUTAP" VMS' Ill, pasmepHas cepus usbupatens B

2.2 [lonycTuMbie ycnoBus OKpy>KatoLen cpeapl

TeMnepaTypa Bo3ayxa npu sKcnayaTaumm

-25..50°C

TeMnepaTypa nsonupyioLei XMaKocTu npu pabote

-25...105 °C (B aBapuitHoM pexunMe TpaHcdopmaTopa go 115 °C)

TeMnepaTypa TPaHCMOPTUPOBKM U XpaHeHUs

-40...50°C

TeMnepaTypbl CyLLKM

CM. MHCTPYKLMIO MO MOHTAXY W BBOAY B 3KCM/yaTalMio, pasfen
«MoHTax».

n PO4YHOCTb Ha CKaTune

CM. «TexHUyeckme xapaktepuctrku TD 61 — oblasa yacTb».

N3ona LLMOHHaA XNOAKOCTb

- HoBble n30nALMOHHbIE Macna 13 HepTenpoayKTOB ' COrnacHo
IEC 60296 1 ASTM D3487 (akBMBaneHTHbIe CTAHAAPTHI MO 3anpo-
cy).

- HoBble M30AUMOHHbIE Macna U3 APYrux NepBUYHbIX Yr1eBOAOPO-
o cornacHo IEC 60296 nnu cMecun 3Tux Macen ¢ HebTenpoaykTa-
mn ' cornacHo IEC 60296, ASTM D3487 unu sKkBUBaNIEHTHbLIM CTaH-
AapTaM Mo 3anpocy.

- AnbTepHaTMBHbIE U3OMALMOHHbIE XXMAKOCTU, HaNprUMep HaTypasib-
Hble U CUHTETUYeCKNe 3PUPbI UMW CUMMKOHOBbIE MAcC/a, UCMOSb3Y-
10TCA MO 3anpocy.

' FasoxupakocTHble Macna (Macna MHKK) B faHHOM KOHTeKCTe NoHnMa-

oTCA Kak HebTenpoayKThbI.

MoHTa)KHasa BbicoTa pacwmpunTenbHOro Haka

CM. «TexHUYeckme xapakTepuctrkm TD 61 — oblas yacTby.

MoHTaXKHas BbIcOTa Hag, YpoBHEM MOp4A

CM. «TexHUYeckme xapaktepuctrku TD 61 — oblas yacTby.

Tabn. 13: JonycTuMble yCnoBus OKpy>KatoLLeit cpefpl

2.3 'padurkm MOWHOCTU CTyNneHewn
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2.3.1 ['paduk MOLLHOCTM CTyNeHn NS ceTeBoro TpaHcpopmaTopa
VACUTAP® VM® n VM 300

3000 \\ 625 kVA 2600 kVA W
2500
2000
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Puc. 5: MolwwHocTb cTyneHu (pacyeTHoe HanpsXkeHue ctyneHn) U, npu pacyeTHoM pabouem Toke |)
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2.3.2 Tpaduk MowHocTu ctynenm gna VACUTAP® VM® n VM 300
NpW 3KCNyaTaumm Npy AyroBoK aneKTponeym

3000 1320 KVA 2800 KVA
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Puc. 6: MowHocTb cTyneHu (pacyeTHoe Hanps>keHue cTyreHmn) U, npu pacyeTHoM paboyem Toke |)
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2.3.3 [paduk MOLWHOCTM CTyNeHn Ans ceTeBoro TpaHcpopmaTopa

VACUTAP® VMS® |l
1200
1000
800
=
600
400
200
> >
: :
: ;
0 100 200 300 400 500 800

I [A)

Puc. 7: MowwHocTb cTyneHu (pacyeTHoe HanpskeHue ctyneHn) U, npu pacyeTHom pabouem Toke |)
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2.4 [JonycTuMble Harpy3Kku Hanpsi>xeHneMm

B 3ToM pazpene ykasaHbl JOMYCTUMbIE HArPy3KW HaNPs)KEHWEM Ha YCTPOMCTBO
PIMH.

Mpw BoiGOpe ycTpoiicTaa PINH cneauTe 3a TeM, 4TOObI HAMBBICLLME 3HAYEHWS
Harpy3oK He MPeBbILLAIV pacHeTHbIE BblAePXXMBaEMble HAMPSXXEHUS Ha U30Ns-
LMOHHbBIX MPOMeXyTKax.

2.4.1 N3onaumoHHble NpoMexyTkn 6e3 nsbupartens c
HECKOIbKUMW FpyObIMU CTYNEHAMM

Bes npeabisbupatens C peBepcopom
i h i
194 LK K
; | | I
| + | + | + I —
= S| 0= 0y 0 LS
b | b | a0
L
C unsbuparenem c rpybor CTyneHbto B C nsbuparenem c rpy0or CTyneHbo B

NOJIOXXEeHUn +
2

YuntbiBanTe MakCMManbHyto Harpysky —
npu “cnbiTaTenbHOM HanpsixeHnun M K

Ha a0 B cpegHeMm nomnoxeHun!

Puc. 8: I3onauunoHHble NpoMesxyTKu
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a0 Me>xay Tekyluen 1 npeaBapuTesibHO BbiIbpaHHOM OTMNANKOM Ha KOHTaKTope.

al Mexay KOHTaKTaMmn n3bupartens perynimpoBo4HO 0BGMOTKN OAHOM CTyNneHN (MOAKOYEHHBIMU UMW HEMOAKITIOYEHHBIMM).

a Mexxay Ha4YanoMm 1 KOHLLOM PeryfiMpoBOYHON OBMOTKM, @ B UCTIOMHEHMUAX C FPyBOit CTYMEeHbIO Tak)Ke MeXAy HavyanoM 1
KOHLLOM 0B6MOTKM rpy6o cTyneHu.

YkaszaHue ans nepekniodeHuns ¢ rpy6boit CTyneHbio B MONoXeHuy npeabizéuparens —:

npexxe BCero npu Harpyske UMMy bCHbIM HaMps>XKeHWeM criefyeT 0cob0 yunTbiBaTb NpeaebHO AOMYCTMMOE UCrbiTa-
TeNbHOE HanpsXXeHne a MeXx Ay KOHLIOM 0BMOTKM rpy6oi cTyrneHm, coeAnHeHHOM ¢ KoHTakToM K nsbuparens, n KoH-
TaKTOM U36MpaTens Ha KOHLEe perynmpoBoYHON 06MOTKM ToM e caMom dasbl.

b Mexay KoHTakTaMmn n3bupartens pasHbix $as 1 Mexay KOHTaKTaMu npefbisbrpaTens pasHbix ¢as, CoeANHEHHbIX C HaYa-

J1OM NN KOHUOM Pel’yJ‘IVIPOBOLIHOVI 0BMOTKMN UMM KOHTAKTOM V|36VIPaTeJ'IFI.

f Mexnay oTBOASALLMM KOHTAaKTOM KOHTaKTopa 1 3eMnew.

[ononHutenbHo Ans nepekoYeHus ¢ rpyboit CTyrneHbio B MOMOXKeHWUM npedbi3buparens +

cl OT KOHTaKTa - Npefbi3buparens K OTBOAY TOM e caMo ¢asbl.

c2 Mexay KOHTaKkTaMm — NpefAbi3bupartens pasnuyHbIx ¢as.

KpaTKVIe obo3HaveHus pac4eTHOro ypoBHA nsonaumnm

LI HanpsixeHne nonHoro rpososoro umnynbca (KB, 1,2/50 mMkc)

LIC HanpseHwne cpesaHHoro rpososoro nmnynbca (KB, 1,2/50/3 Mkc)

Sl Hanps>eHne koMMyTaumMoHHoro uMnynbca (kB, 250/2500 mkc)

AC MpunosxeHHoe HanpskeHue (KB, 50 'y, 1 MUH)

PacyeTHbIN ypoBeHb n30nLMM KOHTaKTOpa

M3onsaumnoHHbI npoMescyTok f

LIC Sl

72,5 350 385 - 140
123 550 605 460 230
170 750 825 620 325
2457 1050 1155 850 460
3007 1050 1155 850 460

Tabn. 14: PacyeTHbIN ypoBeHb M30MALMU KOHTaKTOpa
"CornacHo IEC 60214-1 MakcMManbHoe AelcTByIoLee 3HaYeHe HanpskeHNs
Mexay OByMs dasamm B TpexdasHoM cMcTeMe, Ha KOTOPOoe paccymTaHa n3ons-
ums yctporctea PINH.

2VACUTAP® VMS® tonbko go U, =170 kB.

* Tonbko ogHodasHble ycTpoiicTaa PMH.
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PacuyeTHbIN ypoBeHb BHYTpeHHeN n3onaumm Ha nsbuparene ans
VACUTAP® VM® | Il lIl (paamepHas cepus nsbupatena B, C, D, DE) n
VACUTAP® VMS® Il (pasmepHas cepus nsbupatens C, 6e3
n3bupaTtensa ¢ HECKONbKMMU rpybBbIMU CTYNEHAMM)

MakcrmanbHo nonycrtmmoe pa60qee Hanps>XeHre Ha OoTOeTbHbIX N30AUMOH-
HbIX MPOMEXYTKax l/I36l/IpaTeJ'IF| COOTBETCTBYET NONOBNHE NpUBEAEHHbIX H/Ke
3HAYeHWIN NpunoxeHHoro HanpsxeHus (AC).

M3onaumoHHbI MpoMeXKyToK PasmepHas cepus usbuparens
(e D

a0 LI 1502 1502
LIC 1657 1657
Sl 1002 1002

AC 20 20

al LI 150 150
LIC 165 165

Sl 100 100

AC 30 30

a LI 265 350 490 550
LIC 295 385 540 605

Sl 175 230 320 360

AC 50 82 105 120

b' LI 265 350 490 550
LIC 295 385 540 605

Sl 175 230 320 360

AC 50 82 146 160

cl LI 485 545 590 660
LIC 535 600 650 725

Sl 315 355 385 430

AC 143 178 208 230

2’ LI 495 550 590 660
LIC 545 605 650 725

Sl 325 360 385 430

AC 150 182 225 250

Tabn. 15: PacyeTHbIN ypoBeHb BHYTpEHHEN U3onaumm nsbupartens
"He TpebyeTcsa ans ogHodasHbix ycTpoicTs PIH.
?HanpskeHne cpabaTbiBaH1s BapUCTOpa NpU NOMHOM FPO30BOM UMMYAbCe

1,2/50 Mkc: oT 45 KB (Us0 54(t)sopm # Uys o4(8)opn)s OCTATOUHOE HaNPsKEHVE NPY UM-
nynbcHoM Toke 3 KA: 56 kB.

20 TexHnyeckme xapaktepuctukn  2332907/06 RU



PacuyeTHbIN ypoBeHb BHYTpeHHeN n3onaumm Ha nsbuparene ans
VACUTAP® VM 300 n VACUTAP® VMS® |ll (pasmepHas cepus
nsbupatens B, 6e3 nzbmpartens c HECKONbKUMU FPYyBbIMU CTyNEeHAMM)
MakcrMasnibHO nonycrtmmoe pa6oqee Hanps>XeHre Ha oTAe TbHbIX N30ALUMOH-
HbIX MPOMEXYTKax l/I36l/IpaTeﬂF| COOTBETCTBYET NONOBNHE NpNBEAEHHbIX H/XKe
3HaYeHUN NpunoxeHHoro Hanpsxerus (AC).

M30onaumoHHbI MpoMeXKyToK PasmepHas cepus nsbuparens B

a0 LI 150"
LIC 165"
Sl 100"
AC 20
E LI 300
LIC 330
Sl 195
AC 70
b LI 300
LIC 330
Sl 195
AC 70
cl LI 400
LIC 440
Sl 260
AC 120
C2 LI 400
LIC 440
Sl 260
AC 120

Tabn. 16: PacueTHbI ypoBeHb BHyTPeHHen nsonauumn nsbupartens

"HanpsixeHue cpabaTbiBaHVs BApMCTOpa NPy MOSIHOM FPO30BOM UMMY/1bCe
1,2/50 Mkc: oT 45 KB (Usg0 54(t)sopm # Uys o4(8)opn)s OCTATOUHOE HaNpsikeHVE NPy UM-
nynbcHoM Toke 3 kKA: 56 kB.
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2.4.2 W3onaumoHHble NPOMeXYTKU C n3bmpartesieM C HECKOMbKMMMU
rpy6biMu cTyneHaMm

um
Y
° \
"

Puc. 9: UsonsunoHHble npomexxyTku ans VACUTAP® VM | I Il (pasmepHas cepusa nsbuparens B, C, D, c nsbuparenem c HeCKonbkKnMm
rpy6bIMU CTyrneHsMM)
a0 Mexxay Tekyluen 1 npeaBapuTesibHO BbiGpaHHOM OTMNANKON Ha KOHTaKTope.
al Mexay KOHTaKTaMmn n3bupartens peryimpoBo4HOM 0BMOTKM OAHON CTyNeHN (MOAKMOYEHHBIMU U HEMOAKITIOYEHHbIMM).
a Me>ay HayanoM 1 KOHLLOM perysimpoBOYHON OBOMOTKM U MeXAy NoAKMOYEHHbIM KOHTakToM K 1 niobbiMu ToukaMm pery-

NMPOBOYHOI OBGMOTKM TOM Xe camol dasbl.
b Mexay KoHTakTaMmn n3bumparens pasHbix ¢pas 1 Mexay NoAKIoHeHHbIM KoHTakToM K ogHo dasbl 1 nobbiMy TouKaMm pe-

ryNMpoBoYHOM 06MOTKM Apyron ¢asbl.
cl Mexxay nobbiMm oTnankamm rpybom ctyneHm ogHowm dasbl M OTBOAALLMM KOHTAKTOM KOHTAKTOpa TOM Xe caMolt ¢asbl.
c2 Mexay ofHOMMEHHBIMUN HEMOAKIOYEHHBIMW OTNaKaMu rpyboi cTyneHu pasHbix ¢as.
d1 Me>ay NoAKIOYEHHBIM Y COCEAHUM C HUM KOHTaKTOM rpy6oit cTyneHun B ogHoM dase.
d2 Mexay HernoAKMoYEHHbIMU COCEAHNUMM KOHTaKTaMu rpy6boi cTyrneHun B ogHom dase.
d3 Mexay Ha4anioM 1 KOHLIOM BCeX rpybbIx CTyneHen ogHom ¢asbl.
f Mexnay oTBOASALLMM KOHTaKTOM KOHTaKTopa 1 3eMnew.

V13019LUMOHHbBIV MPOMeXyTOK f cM. B MyHKTe «PacueTHbI ypoBeHb M30MALIMN
KOHTaKTOpa».
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PacuyeTHbIN ypoBeHb BHYTpeHHeN nsonsaumm Ha nsbuparene ¢
n3burpaTeneM c HeCKONMbKUMU rpyObIMU CTYMNEHAMMU,

VACUTAP® VM® | Il lll (pasmepHana cepua nsbupartena B, C, D)
MakcrMasnibHO nonycrtmmoe pa6oqee Hanps>XeHre Ha oTAe TbHbIX N30ALUMOH-
HbIX MPOMEXYTKax l/I36l/IpaTeJ'IF| COOTBETCTBYET NONOBNHE NpNBEAEHHbIX H/XKe
3HaYeHUN NpunoxeHHoro Hanpsxerus (AC).

M30n5LMOHHBIN NPOMEXYTOK PasmepHas cepus nsbuparens
C
a0 LI 1502
LIC 16572
Sl 1002
AC 20
al LI 150
LIC, SI 3HayeHus no 3anpocy.
AC 30
a LI 265 350 450
LIC, SI 3HayeHus no 3anpocy.
AC 50 82 105
b' LI 265 350 450
LIC, SI 3HayeHus no 3anpocy.
AC 50 82 146
cl LI 455 525 590
LIC, SI 3HayeHus no 3anpocy.
AC 127 165 210
2’ LI 455 525 590
LIC, SI 3HayeHus no 3anpocy.
AC 127 165 215
d1 LI 265 350 450
LIC, SI 3HayeHus no 3anpocy.
AC 50 82 105
d2 LI 350 450 450
LIC, SI 3HayeHus no 3anpocy.
AC 82 105 105
d3 LI 350 450 490
LIC, SI 3HayeHus no 3anpocy.
AC 82 105 120

Tabn. 17: PacyeTHbI ypoBeHb BHYTPEHHEN 1301auMmn Ha nsbuparene c usbmparenem ¢ HeCKONIbKMMU rpy6bIMU CTyNeHAMMU
"He TpebyeTca Ans ogHodasHbIx ycTporicts PIH.
?HanpskeHne cpabaTbiBaH1s BapUCTOpa NpU NOMHOM FPO30BOM UMMYAbCe

1,2/50 Mkc: oT 45 KB (Us0 54(t)uopm # Uy o4(0)opn)s OCTATOUHOE HaNpsikeHVe NPyt UM-
nynbcHoMm Toke 3 kA: 70 kB.
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2.4.3 Bo3MoyHble cxeMbl

Bo3MoxkHble cxeMbl C COOTBETCTBYIOLWMMM pa3MepPHbIMU CEPUSMU
nsbupatens gna VACUTAP® VMe L1

YKa3aHHble HMXe CXeMbl BO3MOXHbI MPW MCMONMHEHWW Npedbi3bupaTtens ¢ pe-
BEPCOM U TpeMs cpeaHunMu nonoxeHnamm (3W), a Takxe npeapizbuparens ¢
rpyboi CTyNeHbto U TpeMa cpeaHUMM nonoxerHnamm (3G).

Bes npepbizbuparens C peBepcopoM C nsbupatenem c rpy6oi1 cTyneHbto

CxeMa coeauHe- | PasmepHas cepus us- Cxema coepuHe- PasMepHas cepusi us- CxeMa coeaunHe- | PasMepHas cepus us-

HUS 6upartens HUs 6upartens HUS 6upartens
10050 B/C/D/DE 10071W B/C/D/DE 10071G B/C/D/DE
10060 B/C/D/DE 10081W B/C/D/DE 10081G B/C/D/DE
10070 B/C/D/DE 10091W B/C/D/DE 10091G B/C/D/DE
10080 B/C/D/DE 12101W B/C/D/DE 12101G B/C/D/DE
10090 B/C/D/DE 12111W B/C 12111G B/C
10100 B/C/D/DE 1411MIW D/DE 14111G D/DE
12110 B/C/D/DE 14121W B/C 14121G B/C
12120 B/C/D/DE 14131W B/C 14131G B/C
14130 B/C/D/DE 16121W D/DE 16121G D/DE
14140 B/C/D/DE 16131W D/DE 16131G D/DE
16150 B/C/D/DE 16141W B/C/D/DE 16141G B/C/D/DE
16160 B/C/D/DE 16151W B/C 16151G B/C
18170 B/C/D/DE 18151W D/DE 18151G D/DE
18180 B/C/D/DE 18161W B/C 18161G B/C
22190 B/C/D/DE 18171W B/C 18171G B/C
22200 B/C/D/DE 10191W B/C/D/DE 10191G B/C/D/DE
22210 B/C 12231W B/C/D/DE 12231G B/C/D/DE
22220 B/C 14271W B/C/D/DE 14271G B/C/D/DE

16311TW B/C/D/DE 16311G B/C/D/DE
18351W B/C/D/DE 18351G B/C/D/DE

Tabn. 18: BozMoxkHble cxeMbl ans VACUTAP® VMe [ [l 1]

BoamoxxHble cxembl ans VACUTAP® VMSP® |ll, pasmepHas cepusi
nsbupatens C

YKazaHHble HMXe CXeMbl BO3MOXHbI MPW MCNONMHEHWW Npedbi3bupartens ¢ pe-
BEPCOM U TpeMs cpeaHnMu nonoxeHnamn (3W), a Takxe npeapizbuparens ¢
rpyboli CTyNeHbto U TpeMa cpeaHUMM nonoxerHmuamm (3G).

MepeknioyeHune 6e3 npepbizbuparens MepeknioyeHne c peBepcopom MepekntoyeHune c usbuparenem c rpyboi
CTyneHbio
10050 10071W 10071G
10060 10081W 10081G
10070 10091W 10091G
10080 12101W 12101G
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MepekntoyeHune 6e3 npepbizbuparens MepexntoyeHne c peBepcopom MepekntoyeHune c usbuparenem c rpyboi

CTYNeHbIo
10090 1211MW 12111G
10100 14121W 14121G
12110 14131W 14131G
12120 16141W 16141G
14130 16151TW 16151G
14140 18161W 18161G
16150 18171W 18171G
16160 10191W 10191G
18170 12231W 12231G
18180 14271W 14271G
1631MW 16311G
18351W 18351G

Tabn. 19: BoamoxkHble cxembl anss VACUTAP® VMSE ll, pasmepHas cepusi nsbupartens C

BoamoykHbie cxembl gna VACUTAP® VM 300 n VACUTAP® VMSe I,
pasMepHas cepus usbupatens B

CxeMbl, OTMeYeHHble Lndpol |, BO3MOXHbI MPK MCMONHEHUW Npeabi3bupaTtens ¢
peBepcoM 1 TpeMsa cpefiHuMU nonoxerHuamu (3W), a Takxe npeapizbuparens ¢
rpy©oi CTyrneHbto 1 TpeMst cpedHUMK nonoxeHusamun (3G).

MepeknioyeHune 6e3 npeabisbuparens MepeknioyeHne c peBEpCOpOM MepeknioyeHne c usbupartenem c rpy6oi
CTyneHbio

10100 10091W 10091G

12120 12111W 12111G

14140 14131W 14131G
10191W' 10191G’
12231W° 12231G’
14271W" 14271G"

Tabn. 20: BoaMoxHble cxeMbl ansg VACUTAP® VMS® I, pasmepHas cepusa nsbupatens B
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3

3.1

3.2

CneumanbHble UCNOJTHEHUSA

[TepeMblukn ona napannenbHOro

NOAKIIOYEHNA YPOBHEN n3bupartens

[eneHune Toka Ha NPUCOEAMHUTENBHBIX KOHTAKTaX OCYLLECTBAAETCS C MOMOLLbIO
ABYX NapannefbHbiX YpoBHe nsbuparena Tonbko Ha ycTpoicteax PIH
VACUTAP® VM 1 802/1002 1 Tpex ypoBHel n3burpaTens ToNbKo Ha yCTPOMCTBax
VACUTAP® VM | 1203/1503.

MepeMblyKM HA NMPUCOEANHUTENBHBIX KOHTAKTax M3bunpaTtens HeobxXoaMMbI,
€CnN perynvpoBoYHas 06MoTKa HaMoTaHa B ABa Wiy Gonee NpoBOAHMKA U Kax-
LbI U3 9TUX MPOBOAHWKOB OOMOTKM MOABOAMTCS B KA4YECTBE OTMNAMKM K MPUCO-
efVHNTENbHBbIM KOHTaKTaM nsburpartens.

STa Mepa NpenaTCcTBYeT:

- nepexoay YpaBHUTENbHbIX TOKOB B TOKOMPOBO/b! M3BMpaTend 1 KOHTakTopa;

— BO3HWKHOBEHMIO SMEKTPUYECKOM YT Ha MOABUXKHbBIX NepeMblvKax Mexay
KOHTakTamu nsbuparens;

- nepeHanpsixeHUo Mexay cCoceHUMM NnapaniensHo CoeAnMHEHHbIMU NPUCOo-
eMHUTENbHbIMU KOHTaKTaMn 13burpaTens.

KombuHauusa yctponcte PINH ana cxembl

CoOeANHEHUNS OOMOTKU KTPEYrofbHUK»

OpHodasHble ycTponctea PIMH MoxHO KOMBUHMPOBaTb C ABYXdPA3HbIMM
yctpoiicteamm PIMH ana perynvposaHmns HanpskeHns obMoTok TpaHcdopmaTo-
pa B CxeMe coefinHeHNa 0BMOTKMN «TPEYTrONbHUKY». ITa ABYXKONOHKOBas KOMbBU-
Haums yctporcTs PIMH obosHavaetca kak VM Il K (K — kombuHaumsa).

BosMoxHble koMBuHaumm ycTponcTs PIMH npeactasneHbl HMxe.
- VM1301cVMII302
- VM 1351 cVMII 352
- VMI1501cVMII502
- VMI1651cVMII 652
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3.3

CoenyHeHne perynnpoBOYHbIX obMoTOoK OOJTKHO COOTBETCTBOBATL NpencTaB-
NeHHOM HUXe cxeMe.

Puc. 10: Kom6uHaums yctpoincte PMH VM Il K ans cxeMbl coeamHeHns 0B6MOTKMN «Tpeyrosib-
Huk» VM 1351/VM 11352 (a=VM 1351, b=VMII 352)

Yctpoicteo PIMH VACUTAP®
VM Il 650Y...VM 11503 c nsbupartenem c
HECKONbKUMU rpyBbiMM cTyneHaMM (Makc.

NATb rpybbIX cTyneHen)

Y1066l HAMbOIEee TOUHO perynmMpoBaTb HanpsixkeHue, TpebyeTcsa 6onbLIoe Ko-
NNYeCTBO paboymx MNONOXKEHUI, KOTOpOEe MOXET ObITb LOCTUIHYTO MPW NCMOMb-
30BaHNW N30MpaTeNns ¢ HECKONbKMMU FPYyObIMU CTYNEHAMM.

Hanpumep, ncnonbsosaHmne n3bunpatens ¢ NATbio rpyobIMU CTYNEHAMU 1 pery-
NMPOBOYHOM 0BMOTKM € 18 oTnamkamMm nossonseT AocTurHyTb 107 pabounx no-
NOXEHWUN.

[pyOble CTyneHu pacnonoxeHbl No o6enm CTopoHam 1u3brpaTens.

BoamoxHa noctaska yctpoincts PIMH ana U, = 72,5-300 kB 1 2-5 rpy6bix cTyne-
Hel (KOHCTPYKTMBHbIV paa n3bupatens B, Cn D).
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3.4 [OpyxdasHoe ycTtpowncTeo PIMH

3.5

MopkntoyeHne Tpex oTBOAOB Mac-

nsHoro 6aka KOHTaKTopa (= pasoM-

KHYTas HeTpasnb 3B€3Abl)

VACUTAP® VM 11 302/352/502/652

Yctporicteo PIMH VM 11302/352/502/652 MoxeT nocTaBnaTbCsA B KayecTse
aByxdasHoro yctponcTsa PIMH ans ogHodasHoro BbinpamMuTens co cpeaHen
TOYKOW, TEXHUYECKME XapaKTEPUCTUKM KOTOPOIrO COOTBETCTBYIOT XapaKTepu-
ctukam yctponctea PIMH VM 1 300Y, VM I 350 Y, VM 111 500 Y unm

VM I 650'Y.

YctponcTteo PINH aons coegnHeHus no cxeme

«3Be34a» C Pa30OMKHYTOMN HENTPasbio 3B€3Abl

Ecnn yctporncTso PINH nMeeT pasoMkHYTYio HeMTpanb 3Be34bl, TO K HEN MOXHO
MOACOeOMHSATbL TONMbKO TpaHcpOpMaTOpbl TOKA, MHAYE HA HEUTPaNM 3Be34bl
BO3HMKAET HeAOMYCTUMOE NepeHanpsixeHue.

3anpellaeTca NoACcoeANHSATL APOCCebHbIE KaTyLLKM.

VACUTAP VM 111 300/350/500/650 Y

MpucoeanHeHve TpaHcdopmatopa | A) [JlonycTUMble UCMbITaTENbHBIE HAMPSXKEHUS MeXAY OTBOAALLMMM KOHTaKTaMu Mac/isHoro 6a-

TOKa W CO3JaHMe HeNTpasnv 3Be3Abl | Ka KOHTaKTopa

cHapy>w yctponcTsa PMH

- PacueTHoe Bbiiep>K1BaeMoe HanpsikeHne Fpo30BOro <140 «B (1,2/50 mkc)"
uMnynbca
- PacyeTHoe HanpsxeHue MY 1kB (50 'y, 1 MuH)

Ay OTBOAAWMNMU KOHTAKTaMN MacnAgHOro H6aka KOHTaKTOopa

B) MakcumManbHo gonyctumoe paboyee HanpsixxeHne mexk- | 1kB (50...60 u)

" HanpsyeHune cpabaTbiBaHns BapucTopa Npy NoIHOM rpo3oBoM umMnysbcee 1,2/50 Mkc: > 1,4 kB; ocTaTouHoe HanpsixeHue npu nM-

nynbcHoM Toke 1000 A (8/20 Mkc): < 3 KB; MakcManbHO fonycTUMas sHepreTuyeckas Harpyska sapvcropa < 100 [

Tabn. 21: JonycTuMble ucnbiTaTenbHble 1 paboune Hanpsxenns ans VACUTAP® VM [11 300/350/500/650 Y
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B 375

Left

/ _/ A = selector
L K = change-over selector

F = upper gear unit

G = drive shaft, horizontal
H = bevel gear

| = drive shaft, vertical
MA = motor-drive unit

T = femperafure sensor

685
685

B = diverter switch oil compartment
C = on-load tap-changer head

U = pipe connections (R, S, Q, E2)

OV = pressure relief device

E = on-load tap-changer head cover

= drive side of selector
SR = inspection window on the right
SL = inspection window on the left

version

} represented
type M

LN| Y
o5 !
137 Swivel ranges
S|
= A considerabel number of variants of the on-load tap-changer head are available for adapting the horizontal part of the
% 05 oo drive shaft to the transformer tank.
2828
2 g 3 The mounting position of the selector A and diverter switch oil compartment B is determined by the drive side of seLedor@.
O |lo
Ll Y [<—
« The on-load tap-changer head C fogether with its pipe connections D may be turned through 120 degrees clockwise or anti-
= clockwise. This results in the variants 1, 2 and 3.
D
L= S The upper gear unit F can be furned continuously on its own axis. Table 720027: lists the Limitation of the swivel range for
§ e = 2 the particular head variant. The angel specifications refer fo the center of rotation of the gear unit. Pay particular attention
= 5= 2 to the offset of the drive shaft.
o =g
(o'
o
ESIRSES
PSS
~|c~|=~
TleIgg s ON-LOAD TAP-CHANGER SERIAL NOMBER
= DILTAP® MS, M, RM, R AND VACUTAP® VR®, VM®, VMS® (rremi nomBer—T<TeeT
= EIS] NoteD VARIANTS OF THE ON-LOAD TAP-CHANGER HEAD 7200264E

11
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SKETCH

HEAD VERSION
COMPONENTS USED

LIMITATION OF THE SWIVEL RANGE

ORIVE SHAFT RIGHT
HEAD VERSION 1

1--180°

180°

PIPE CONNECTION R

S B

PIPE CONNECTION S

R

i |

PIPE CONNECTION @

N -7

(AN

PIPE CONNECTION E2

%7 174

PRESSURE RELIEF DEVICE OV

N -150°

R

N

TEMPERATURE SENSOR T

96° 175°

INSPECTION WINDOW _SL / SR

|
b4 Sl

&

56° SRz

l

ORIVE SHAFT RIGHT
HEAD VERSION 2

-180°

180°

PIPE CONNECTION R

-4¢° [ -2

PIPE CONNECTION S

-6 -

PIPE CONNECTION @

-78° 51

PIPE CONNECTION E2

Ry -66°

PRESSURE RELIEF DEVICE DV

NEE;

R

TEMPERATURE SENSOR T

96° 175°

INSPECTION WINOOW SR

56° SR |me

l

ORIVE SHAFT RIGHT
HEAD VERSION 3

-180°

180°

PIPE CONNECTION R

72 I 5

PIPE CONNECTION S

57 I s+

PIPE CONNECTION @

2R 69°

PIPE CONNECTION E2

27 54°

PRESSURE RELIEF DEVICE DV

\ -150°

EN

TEMPERATURE SENSOR T

96° 175°

INSPECTION WINDOOW _SL

NI

l

ORIVE SHAFT LEFT
HEAD VERSION 1

1--180°

180°_4

PIPE CONNECTION R

5

e

PIPE CONNECTION S

|-77

156°

PIPE CONNECTION @

e 168°

PIPE CONNECTION E2

126° 153°

PRESSURE RELIEF DEVICE DV

Y 35°

50 R

TEMPERATURE SENSOR T

34° N4

INSPECTION WINDOW SL / SR

12

e

SR ek

DOCUMENT NG,
SED 1664686 001 04

CHANGE NO.

SCALE

1086956

ORIVE SHAFT LEFT
HEAD VERSION 2

-180°

180°

PIPE CONNECTION R

- [ -+

PIPE CONNECTION S

-8 I 57

PIPE CONNECTION @

-99° 72

PIPE CONNECTION E2

-1 RN -87°

PRESSURE RELIEF DEVICE DV

N 35°

NN

TEMPERATURE SENSOR T

W Jw

INSPECTION WINDOW SR

8|

SR s

NAME
BUTERUS
WILHELM

ORIVE SHAFT LEFT
HEAD VERSION 3

-180°

0°

180°

PIPE CONNECTION R

so I 7¢

PIPE CONNECTION S

3 I o

PIPE CONNECTION Q

7 Ry 48°

PIPE CONNECTION E2

o

0335

PRESSURE RELIEF DEVICE OV

N 35°

150 RN

TEMPERATURE SENSOR T

34° 14°

INSPECTION WINOOW SL

RS Al 56

I (7ATION OF THE SWIVEL RANGE THROUGH PIPE CONNECTIONS R AND S
N XY  LIMITATION OF THE SWIVEL RANGE THROUGH OPTIONAL EXISTING PIPE CONNECTIONS Q , E2 AND PRESSURE RELIEF DEVICE DV

DATE

[ ] SWIVEL RANGE POSSIBLE, BUT THE TEMPERATURE SENSOR T AND THE INSPECTION WINDOW SL / SR ARE NOT VISIBLE

oFTR [11.07.2018
[HKD. [16.07.2018

sTAND) 16.07.2018 | PRODASTSCHUK

OIMENSION
IN mm
EXCEPT AS
NOTED

ON-LOAD TAP-CHANGER

OILTAP® MS, M, RM, R AND VACUTAP® VR®, VM®, YMS®

SWIVEL RANGE OF THE GEAR UNIT

SERIAL NUMBER

MATERIAL NUVBER
7200276E

SHEET
11
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0-Ring 44,2-5,7

l_-E \ma)
NNNEY I NN

A\
(.

////7////( ]

7

)
#
2y,

68

148

bs6

— SUCTION PIPE

/\

66
—~]

j\LIFTINE GEAR

ORILL HOLE ROTATED
IN SECTIONAL PLANE

22,
%

SCREENING RING
WITH Um=170/245/300kV ONLY

= [ENTERING BOLT

Z
(M) = DRIVE SIDE OF SELECTOR

SUPPORTING FLANGE

DIMENSION

ON-LOAD TAP-CHANGER

SERIAL NUMBER

~F| |1
S|
O(/')P
S
2o
= |0
=5
S|=~2|R
oD o
Dﬁlﬂ\o
= |0
O o
| S~
(%)
vy
=
D
==l
w22
<ZE|_|_|:|:(/)
o =g
[a'-
o
[collcollce]
Solo
SN
= |=|o~|0~
MDD
|~
ool 2
X | <<
(S e i B
| W BN 0}

o OILTAP® M, R, RM, MS AND VACUTAP® VM®, VMS®

EXCEPT AS MATERIAL NUMBER | SHEET

NOTED SPECIAL DESIGN BELL-TYPE TANK INSTALLATION FOR Um UP TO 300 kV

896762CE 11
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bk

375

VoL ]

685

i

H1

SWIVEL RANGE SEE 720027:

Hb

H3

H2

(11

H2

He

/FNJN@

. H2

7

e —— e —————— 3

H2

Hb

H3

e N e = SR = ]

H2

g, @

ARRANGEMENT G4 |09, G10 |GT1, @12 |G13, G14
STANDARD DESIGN . "
AN SPECIAL DESIGN . " | 000 - 1o verson
S|Z| || MINIMUM DIMENSIONS” pTerMiven 1| 535 | 545 - 22| —e— (@ - DRIVE SIDE OF
s|S FOR MECHANICAL REASONS: NECESSARY H2 - 373 515 373 SELECTOR
= N INSULATION SPACINGS NOT CONSIDERED) 132 | _ i 840 840
=(8l2|2 e - 80 | 840
SHS I CA
il % 3 NOTE: 1 FOR OLTCS WITH THE CHANGE-OVER SELECTOR ATTACHED LATERALLY, THE DIMENSIONS
2 OF THE CHANGE-OVER SELECTOR AFTER INSTALLED IN POSITION HAVE TO BE TAKEN
o INTO ACCOUNT (SEE THE CORRESPONDING OLTC-DIMENSION DRAWING)
= 2) IN GENERAL DETERMINED BY THE INSULATION SPACING BETWEEN POLES A, B, C.
p—
Y= 5 H1> 2254 2309 - 2309
w ez ||
=2 SQ | INTERMEDWTE BEARNG FOR o> - | 289 | v | 20
2= H3 > - - 2069 | 2259
= H. > _ _ 2249 2259
[ce]lco][c0]
S
QNN
= [~~~
SIS sl OLTC OILTAP® M, MS, RM, R / VACUTAP® VR®, VM®, YMS® SERIAL NEMBER
o i = [N HORIZONTAL DRIVE SHAFT, CENTRIC DRIVE (LIMIT DIMENSIONS) —waremmr RomBeR—T<HEET
CIEIE] o SELECTOR SIZE B/C/D/RC/RD/ROE 8938960E | 1/1
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SHEET
11

MRTERTAL NOVBER
8951689E

o=
>0
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=0
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OOCUMENT NC.
SED 2425358 001 02

SCALE

12

CHANGE NO.

1078202

NAME
RAEDLINGER

NERRETER
PRODASTSCHUK

DATE

PIPE CONNECTION WITH TAP-CHANGE SUPERVISORY CONTROL BUSHING WITHOUT
OIL FILTER UNIT
NOTICE!

THE VENT SCREW (2) OF THE MOUNTED HOUSING (1) 5
HAS TO BE ON THE TOP

G
(0

D 1%

A
Sa O

ON-LOAD TAP-CHANGER HEAD

A1
REPRESENTED WITHOUT COVER

M20x15
CLAMPING RANGE FOR CONNECTION CABLE:
EXTERNAL DIAMETER: 7 - 13 mm

CONNECTION TERMINALS FOR TAP-CHANGE
SUPERVISORY CONTROL

RATED CONTINOUS CURRENT: 2A

RATED VOLTAGE DC/AC (50HZ): 24V .. 250V

DIELECTRIC STRENGTH: 1150V / 50HZ / 1 MIN.

WIRING SEE CONNECTION DIAGRAM OF THE

MOTOR-ORIVE UNIT OIELECTRIC TEST OF ALL VOLTAGE CARRYING
TERMINALS TO GROUND:

FUNCTION DIAGRAM FOR TAP-CHANGE SUPERVISORY 2000V AC, 50HZ , TEST-DURATION 1 MIN.

CONTROL SEE MOTOR-DRIVE CONNECTION DIAGRAM

DFTR.| 03112016
[HKD.| 04.11.2016
STAND| 04112016

DIMENSION
IN mm
EXCEPT AS
NOTED

ON-LOAD TAP-CHANGER VACUTAP® VM, VR SERIAL NOMBER
PIPE CONNECTION WITH TAP-CHANGE SUPERVISORY CONTROL MATERAL NUMBER—TSFEET
76616128 | 1/1
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OOCUMENT NC.
SED 1668294 001 02

CHANGE NO.

SCALE

1086956

NAME
BUTERUS
WILHELM

PRODASTSCHUK

MIIl 350/500 O POLE A
725 kV: 725 kV:
@ © VMII 350/500 O POLE A

MI 351/501/601 725 .30 kV

Ml 350/600 0 NS - ON BOTH SInEs (1)
POLE B
VM| 351/501/651 I 725 kV
ON ALL CONTACTS
&~/ mook (L)
@ e (&)
_»
\ (1) - 056919 [ UNCOATED )
Ml 603/803 -
) &
MI 1203/1503 | @ & o
VMl 653/803 725 kV
VMI 1203/1503 ON AL CONTACTS 5
MI 502/602/802 (2) - 016768 (UNCOATED )
MII 352/502/602 _(_' , (3) - 067620 ( COATED )
VMI 502/652/802 & g
VMII 352/502/652 S = = /
- o/ | ke
725KV (1) 1285

) @ (&) - 066845 ( COATED | :’{
MIll 350/500/600Y . 90" 725. 265k / N
VMIIl 350/500/650Y ON 0Tt S0ES (1) TT

\ /
VMSIII 400/650Y 9

16

WITH THE CURRENT TAKE-OFF RINGS SCREENING CAPS @ ARE USED TO ATTACH THE LOWER SCREENING RING (170 ... 300 kV )

EEE S ON-LOAD TAP-CHANGER OILTAP® M / VACUTAP® WM®, WMs® | ™
= |d|E SHEET
EI9E om " SCREENINGS ON OIL COMPARTMENT TERMINALS Hoseze |11
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)
Nt

10

THROUGH-HOLE VERTICAL

)

AS
\
I

20

N/

THROUGH-HOLE HORIZONTAL

\

/

M 11 350 / 500 / 600Y -0
VM 11350 / 500 / 650Y - 0
VMS Il 400 / 650Y - C -0

MIl 352 /502 /602 -0
VM I 352 /502 /652 -0

M 11l 350 / 500 / 600Y - W
VM 1111350 / 500 / 650Y - W
VMS 111 400 / 650Y - C - W

MIl 352/502/602 -W
VM Il 352 /502 /652 - W

M 111 350 / 500 / 600Y - G
VM 111350 / 500 / 650Y - G
VMS 111 400 / 650Y - C -G

MIl 352 /502/602 -G
VM I 352/502/652 -G

OOCUMENT NC.
SED 1706800 000 03

CHANGE NO.

SCALE

1086956

NAME
BUTERUS
WILHELM

PRODASTSCHUK

DATE

16.07.2018
16.07.2018

M1 351 /501/601 -0 M1 351/501/601 -W MI 351 /501/601 -G
VM1 351 /501/651 -0 VM1 351/501/651 -W VM1 351 /501/651 -G
®
)" .
®
M1 802 -0 M1 802-W Ml 802 -G
VM1 802 -0 W1 802 -W W1 802 -G
VM1 1002 -0 VM1 1002 - W VM1 1002 - G

M 11203 /1503 - 0
VM 11203 /1503 - 0

M 11203 /1503 - W

M 11203 /1503 - G

VM 11203 / 1503 - W @ VM 11203 /1503 - G
+

PFTR.| 13.07.2018

[HKD.
STAND

DIMENSION
IN mm
EXCEPT AS
NOTED

OLTC OILTAP® M / VACUTAP® VM®, VMS®-L
INSTALLATION POSITION OF SELECTOR CONNECTION CONTACTS
M-SELECTOR SIZE B/C/D/DE

SERIAL NUMBER

MATERIAL NUMBER

8904 77BE
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SELECTOR WITHOUT

CHANGE-OVER SELECTOR:

SELECTOR WITH REVERSING CHANGE-OVER SELECTOR: SELECTOR WITH COARSE

REPRESENTATION APPLIES TO TYPES M/ VM®/ VMS®-C VRL/ VRE 111'Y AND CHANGE-OVER SELECTOR:
M/ VM®/ VRL/ VRE 1.

THE UPPER AND LOWER SELECTOR PLANE ARE INTERCHANGED IN TYPES

nu2

B3
&
=
g 15 ()
2
©
SIS
S A~ 17 118)
s|S
=13 .
> (<3| . .
§ 8 = § 3(4) 112
SIS
(9]
=
D
K\ = 5 @- DRIVE SIDE OF SELECTOR DESIGNATION OF SELECTOR TERMINALS
il = 2 EG: 3 UPPER CONTACT PLANE
= " 2 FOR BINDING DESIGNATIONS OF TERMINALS (&) LOWER CONTACT PLANE
@m| =3 REFER TO THE CONNECTION DIAGRAM OF
& THE ON-LOAD TAP-CHANGER.
RIX X
OO0
B N[N
= o~|~|~
TIQIgg] e OLTC OILTAP® M / VACUTAP® VM®, VMS®-C, VRC, VRE SERTAL NUMBER
o3| BXCEPT AS ARRANGEMENT OF CONTACTS AT SELECTOR MATERTAL NOVBER T SHEET
Sl woreD M-SELECTOR SIZE B/C/D/DE - SELECTOR PITCH 10 ... 22 898016 | 1/1
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REVERSING CHANGE-OVER SELECTOR

REPRESENTATION OF SELECTOR, 12-PITCH

POTENTIAL LEAD
ONLY WITH SELECTOR SIZE DE
(POSITION DEPENDING ON PITCH)

CONNECTING LEAD
FOR MOUNTED
TIE-IN RESISTORS

LEAD PROFILE (LP)

@ 18
PAPER-INSULATED

LEAD

(1) oNLY WiTH
SELECTOR
SIZE 0, OF

]
}a}

(L) ONLY WITH 10193W..18353W

ONLY WITH 10193W..18353W

COARSE CHANGE-OVER SELECTOR LEAD AT (K )

COARSE CHANGE- (1) - 056919 (UNCOATED)

OVER SELECTOR .
REPRESENTATION OF SELECTOR, 12-PITCH b /
POTENTIAL LEAD >
ONLY WITH SELECTOR SIZE D
(POSITION DEPENDING ON PITCH)

155

LEAD PROFILE (L)
WITH SELECTOR SIZE B, €, D

UNCOATED
O 1

JA Y
3W-LEAD AT + / - CONTACT

(1) ony wmﬁ%:

PRDFILE. , @ ONLY WITH SELECTOR SIZE OF
@ 20
PAPER-INSULATED

(1)WITH SELECTOR
SIZE B, €, D, D

R30

DOCUMENT NO.
SED 1668279 001 03

CHANGE NO.

SCALE

1086956

NAME
BUTERUS
WILHELM

PRODASTSCHUK

DATE
13.07.2018

16.07.2018

e
N connecTion PROVICED SFLECTOR
0 By cusTomer SIZE D, D
PARALLEL BRIDGES PARALLEL BRIDGES PARALLEL BRIDGES AT + / - CONTACT
ARRANGEMENT OF CONTACTS A ARRANGEMENT OF CONTACTS B (WITH REVERSING CHANGEOVER SLECTOR)
(1) ONLY WITH (1) ONLY WITH
SFLECTOR SIZE SELECTOR SIZE | X @
D, OF 0, OF
= O
PROVIDED CONNECTION ot
BY CUSTOMER S\ PROVICED '
B)) By cusTomeR
M 1802 / 803 SHOWNI
PARALLEL BRIDGES PARALLEL BRIDGES CONNECTION CONTACT ISTANDARD)
ARRANGEMENT OF CONTACTS A WITH (LP) ARRANGEMENT OF CONTACTS B WITH (LP) WITH
Oy wH =] (1) oNLY wiTH
ONLY WITH SELECTOR SIZE | ¥4 SELECTOR SIZE
SELECTOR SIZE TN @i@ S
0. Ot PROVIDED ' \ CONNECTION '
BY CUSTOMER
PROVIDED CONNECTION
BY CUSTOMER PROVIDED
BY CUSTOMER E

(M) DRIVE SIOE OF SELECTOR

@ CONNECTING LEADS

NOTICE: WITH SELECTOR SIZE D AND DE SCREENING [APS@ ARE UNMOUNTED DELIVERED TO
ATTACH THE LEADS, PROVIDED BY CUSTOMER, TO THE TAPINGS OF THE TAP WINDING.

DFTR.
[HKD.

STAND] 16.07.2018

DIMENSION
IN-mm
EXCEPT AS
NOTED

SCREENINGS

@

OLTC OILTAP® M, RM / VACUTAP® VRC/VRE, \M®, VMS®-L

SERIAL NUMBER

AT TAP SELECTOR AND CHANGE-OVER SELECTOR

MATERIAL NUMBER

7303353t

M-SELECTOR SIZE B/C/D/DE
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REVERSING CHANGE-OVER SELECTOR

E-F(TYPEM/VM/VMS-C) AND D - D (TYPE VRC / VRE / VRC | HD / VRE [ HD / VRS / VRM)
REPRESENTATION APPLIES TO 12-PITCH SELECTOR @ 1019 3 ... 18 35 3W ONLY

MAX. 333

@ 480
5
©

MAX. 282

COARSE CHANGE-OVER SELECTOR

G-HTYPEM/VM/VMS-C) AND E - E (TYPE VRC / VRE / VRC I HD / VRE | HD / VRS / VRMI
REPRESENTATION APPLIES TO 12-PITCH SELECTOR D

@ 480

o=@
25|
=l
=1%o,
S|Z| o8
S|=8|3 (L) SELECTOR SIZE B, C, D (L) SELECTOR SIZE DE
==|S
= 20
PAPER INSULATED
= (M) DRIVE SIDE OF SELECTOR S t
=5
w | =2 =
= E 2|2 (L) CONNECTING LEADS
=)= £ THE DETAILED CONNECTION DIAGRAM IS BINDING FOR THE DESIGNATION OF THE CONNECTION CONTACTS
||
HIKQIRIR
S55 5 SERIAL NUMBER
K33 mrﬂsm OLTC OQILTAP® M [ VALUTAP® VM®, VMS®-C, VRC, VRE, VRS, VRM
B L CONNECTING LEAD 3w AND 16 / 3G e
eI M-SELECTOR SIZE B/C/0/0E 7235904F | 1/1




SFEET
1/1

SERIAL NUMBER

MATERTAL NOVBER
8911088E
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M1 L8l

0388 ¢

OLTC OILTAP® M | 351/501/607, RM | 601

I I
JETTAE IS T0E ey

08l 8

OLTC VACUTAP® VM | 351/501/651, VRC | 401/551/701, VRE | 701
CONTACT ARRANGEMENT ON SELECTOR FOR SELECTOR SIZE BCOOE
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ARRANGEMENT OF CONTACT B

M 1802 /803 M 11203 / 1503
VM 1802 /1002 VM | 1203 / 1503

ARRANGEMENT OF CONTACT A

M 1802 /803 /1203 / 1503
VM | 802 /1002 / 1203 / 1503

30

PART NO. 064719 PART NO. 064721
%D | ]
i :75 7
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DOCUMENT NO.
SED 1050471 000 05

CHANGE NO.

SCALE

11

1072100

NAME
RAEDLINGER
TKBIRKMANN
PRODASTSCHUK

me7

DIMENSION d

485

425

C
¢ 1 ; ;t = i
. | . Al g
= g o WJ‘/ 2
}g 1 | 1 PART NO. 064717 AND 7
J‘ 5 “ - JRSn
N 9 B &
\ T
/‘T‘\ I
\i/ = ARRAN@ES%E%%NTAU PART NO. | DIMENSION b | DIMENSION ¢
i A WITHOUT CONNECTING LEAD | 064717 | 97 485
: ‘ A WITHCONVECTNG LEAD | 711167 | 91 185
: 9 &
INSTALLATION OF PARALLEL BRIOGES FOR ARRANGEMENT OF CONTACT A
WITHOUT AND WITH CONNECTING LEAD FOR 3W CONNECTION
M 1802 /803 M 11203 / 1503
VM 1 802 /1002 VM 11203 / 1503
WITHOUT WITH CONNECTING LEAD WITHOUT

CONNECTING LEAD

105

(X) ONLY FOR SELECTOR SIZE D AND DE

PLEASE NOTE: PARALLEL BRIDGES ARE NOT INCLUDED IN THE STANDARD DELIVERY.

WITH CONNECTING LEAD

CONNECTING LEAD

5|55 5[ T ON-LOAD TAP-CHANGER OILTAP® M I 802/803/1203/1503 AND SERVL OREER
) VACUTAP® VM | 802/1002/1203/1503 - SELECTOR SIZE B/L/D/OE  (vmemmrmses—-<seer
EEE wm BRIDGES FOR PARALLEL CONNECTION OF SELECTOR CONNEC. CONT. | 899598LF | 1/1




DESIGN: DESIGN: DESIGN:
Ml Ml MY
RM | RM I RMIII'Y
W WM I VMY
VRC | VRC 1| VRC 'Y
VRE | VRE Il VRE III'Y
VRS | VRS 1| VRS III'Y

| | |
A — |
Um-123 KV | | U3 KV | Ume1Z3 kv |
e M o S
= REVERSING CHANGE-— REVERSING CHANGE- REVERSING CHANGE-
S| TAPSELECTOR ! OVER SELEiTUR S| TAPSELECTOR ! OVER SELE[\TUR | TAPSELECTOR  OVER SELECTOR
= = M = 1\
= | | g | g |
| | |
- | | |
2 ! B | £ |
T 1 I - | — [ I SN I
K ‘ ‘
! 3 L 1
) \ @ | e e —
~ (J%”% D) ‘ = ‘
Tz | 4 g ~L v
2|5 POTENTIAL OF THE ON-LOAD 1z — — D | 8
S| gl  TAP-CHANGER CURRENT 4 @ . 3 ]
& TAKE-OFF TERMINAL € 5 POTENTIAL OF THE ON-LOAD I
S| @  TAP-CHANGER CURRENT B - K
of 1 TAKE-OFF TERMINAL 2 5 2ol b
~ 8 5 / @ 620
S 2| LPOTENTIAL OF THE ON-LOAD
x TAP-CHANGER CURRENT

TAKE-OFF TERMINAL
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DOCUMENT NG,
SED 1050468 001 07

SCALE

110

CHANGE NO.

1077668

NAME

HILTNER

DATE

@ ORIVE SIDE OF SELECTOR

CONNECTING FROM TIE-IN SWITCH TO ON-LOAD TAP-CHANGER CURRENT TAKE-OFF TERMINAL IS CARRIED OUT BY MR
THE DETAILED CONNECTION DIAGRAM IS BINDING FOR THE DESIGNATION OF THE CONNECTION CONTACTS AND PHASES

20

b u

NOT APPLICABLE TO VM 1301, VM 11 302 AND VM 11l 300 Y

CONNECTION FOR EXTERNAL TIE-IN RESISTOR

0FTR | 18.10.2016 | CTETPRAKTIKZ

[HKD. [19.10.2016

sTAND) 20.10.2016 | PRODASTSCHUK

OIMENSION
IN mm
EXCEPT AS
NOTED

ON-LOAD TAP-CHANGER OILTAP®M, RM / VACUTAP® VM, VR
MIRM/VM/VRCVRE/VRSVRM - REVERSING CANGE-OVER SEL - SIZE B/L/D/OE
POTENTIAL CONNECTION UNIT WITH TIE-IN SWITCH WITHOUT TIE-IN RESISTORS

SERIAL NUMBER

MATERIAL NUVBER
8988046E

SHEET
171
A2
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) POTENTIAL CON-

| @ 37,
; 74«# b NECTION UNIT

| (SEE DIMENSION DRAWING)

hy  (SEE DIMENSION DRAWING)

i

Ml 601 shown

CONNECTION MIDDLE
TAP WINDING

MAX. 7 RESISTOR ELEMENTS
(AS SHOWN)

ARRANGEMENT OF SELECTOR CONTACTS,
2-5 COARSE TAP CONNECTIONS
(PLAN VIEW)
X FOR 3 COARSE TAP CONNECTIONS
X )ANDy)  FOR & COARSE TAP CONNECTIONS
X1,y VAND z) FOR 5 COARSE TAP CONNECTIONS

CONNECTION MIDDLE TAP WINDING

S E 7~ FOR BINDING DESIGNATIONS OF TERMINALS AND PHASES REFER

Z § TO THE CONNECTION DIAGRAM OF THE ON-LOAD TAP-CHANGER.

é g i % (M) DRIVE SIDE OF SELECTOR

L1252

= § % % mfﬂs'““ ON-LOAD TAP-CHANGER OILTAP® M | AND VACUTAP® VM |, VRC I, VRS |, VRM | SERIAL NOMBER
i e LA WITH MULTIPLE COARSE CHANGE-OVER SELECTOR S ——
EIEE] o MOUNTING OF TIE-IN RESISTORS — SELECTOR SIZE B/C/D 7197337F | 1/1
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DOCUMENT NG,
SED 1665234 000 05

CHANGE NO.

SCALE

110

1077668

NAME

HILTNER

DATE

DESIGN | DESIGN I
POTENTIAL CONNECTION UNIT Um < 123 kV POTENTIAL CONNECTION UNIT U > 123 kV

ARRANGEMENT OF LEADS

TIE-IN RESISTOR - SELECTOR

FOR CONTACT LOCATION REFER TO
RELEVANT DIMENSION ORAWING

N ( REFER TO DIMENSION DRAWING )

REVERSING CHANGE-OVER
SELECTOR

TAP SELECTOR

REVERSING CHANGE-OVER
SELECTOR

TAP SELECTOR

R ( REFER TO DIMENSION DRAWING |

88

455

2455

edos | | Nosses |
|

POTENTIAL OF THE ON-LOAD TAP-CHANGER
CURRENT TAKE-OFF TERMINAL

| 305
st
538
i -
—
/\’

WITHOUT TIE-IN SWITCH

FOR MAX. 8 RESISTOR ELEMENTS

{ AS SHOWN )

WITH TIE-IN SWITCH

FOR MAX. 6 RESISTOR ELEMENTS

(AS SHOWN |

@ ORIVE SIDE OF SELECTOR

©
~
-3
N
P56

538 (Um>123kV)

455 (Umg123kV)

¢ 73

2455
&

[%a
T~ o
N
o~

305

f

POTENTIAL OF THE MIDDLE
OF THE TAP WINDING

THE DETAILED CONNECTION DIAGRAM IS BINDING FOR THE DESIGNATION OF THE CONNECTION CONTACTS AND PHASES
CONNECTIONS FROM THE TIE-IN RESISTOR TO THE SELECTOR AND TO THE ON-LOAD TAP-CHANGER CURRENT TAKE-OFF TERMINAL ARE CARRIED OUT

0FTR | 18.10.2016 | CTETPRAKTIKZ

[HKD. [19.10.2016

sTAND) 20.10.2016 | PRODASTSCHUK

BY MR
NOT APPLICABLE TO VM I 301
DHENSION ON-LOAD TAP-CHANGER OILTAP®M, RM / VACUTAP® VM, R AL NI
EXLERT MIRMAMIVRC/VREVRS/VRM | - REVERS. CANGE-OVER SEL. - SIZE BIC/DIDE | —areRarovBER—T-SHEET
NOTED TIE-IN RESISTORS WITH/WITHOUT TIE-IN SWITCH 8986905E | 1/1
A2
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I, o=

DESIGN |
POTENTIAL CONNECTION UNIT Um < 123 kV

DESIGN I
_ POTENTIAL CONNECTION UNIT Up > 123 kV

ARRANGEMENT OF LEADS

TIE-IN RESISTOR - PHASE

FOR CONTACT LOCATION REFER TO
RELEVANT DIMENSION ORAWING

REVERSING CHANGE-

|
REVERSING CHANGE-
TAP SELECTOR  g£R SELECTOR

TAP SELECTOR UVE‘R SELECTOR
IR

N ( REFER TO DIMENSION DRAWING )

R ( REFER TO DIMENSION DRAWING )

455

2455

POTENTIAL OF THE ON-LOAD TAP-CHANGER
/ CURRENT TAKE-OFF TERMINAL

D)

P56

DOCUMENT NG,
SED 1665189 000 05

CHANGE NO.

SCALE

110

1077668

NAME

HILTNER

DATE

WITHOUT TIE-IN SWITCH
FOR MAX. 8 RESISTOR
ELEMENTS PER PHASE

( AS SHOWN )

(Um>123kV)

538

455 (Um £ 123kV)

36,074

2455

=8l
A

223

T T !

WITH TIE-IN SWITCH
FOR MAX. 6 RESISTOR
ELEMENTS PER PHASE
{ AS SHOWN )

@ ORIVE SIDE OF SELECTOR

4..)
i POTENTIAL OF THE MIDDLE
OF THE TAP WINDING
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