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[lepB. NpUMEHEHNE

Technical requirements for transformer bushings outdoor installation.
TexHunueckue TpeboBaHUA HA TPAaHCHOPMATOPHbIE BBOAbI HAPY}KHOM YCTAaHOBKM!.

Bushings should be designed, manufactured and tested acc. to IEC-60137
BBoabl fomkeH ObiTb pa3paboTaH, M3roToBMeH 1 ucnbitTaH cornacHo MOK 60137
Bushings are designed for operation in power transformers

BBoabl npeaHasHaveHbl Anst paboTbl B CUNOBbIX TpaHcopMaTopax
Bushings shall be maintenance-free during service life.

BBoabl He TpebytoT TEXHUYECKOro 06CnyX1BaHUS B Nepro aKCnyatauum.

1.Common requirements
1. O6wme TpeGoBaHUA

CnpaB. Ne

Bushing type
Twn BBOAA

Oil — Air
Macno - Bo3ayx

Rated voltage
HoMnHanbHoOe HanpsXeHne

kv

52

Rated current
HomMuHanbHbIN TOK

1250

Rated frequency
HomuHanbHaga YactoTa

Hz

50/60

System voltage
Hanbonbluee paboyee HanpsxeHne

kv

52

Lightning impulse BIL1,2/50 ps
MonHbIn rpo3oBon umnynsc (FTOCT 12965-85 n.2.2, TOCT

1516.3-96 Tabn. 6)

kv

200

Noon. w para

Chopped lightning impulse
CpesaHHbin rpososor umnynsc (FTOCT 1516.3-96 Tabn. 2)

kv

220

Power frequency AC 1 min. ,wet/dry

OAHOMWHYTHOE HanpsPKeHWe NPOMbILLIIEHHOW YacToThbl, No4,
noxaem / B cyxom coctosHum (TOCT 12965-85 n.2.2, TOCT
1516.3-96 Tabn. 6)

kv

110

Partial discharges at Um, max,
NHTEHCMBHOCTb YaCTUYHbIX pa3psgos npu Um,

pC

Specific creepage distance
YaenbHasa gnvHa nytn yTeyku

mm/kV

25,9

Cantilever test load, not less
McnblTaTenbHas KOHCONbHAsA Harpyska, He MeHee

1000

Altitude at site
BbicoTa ycTaHOBKM

<1000

Mounting angle from vertical
MoHTaXHbIW yron ot BepTuKanu

degree
rpan

0-90

Moaon. n pata |Bsam. mHe. Ne|MHB. Ne ay6n.
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External Insulator
Hapy>XHbI n3onaTtop

Porcelain

Brown

dapdop

KopunyHeBbIn

Removable terminal connection, pcs EP 1000 DIN 43675 5
CbeMHasg KOHTaKTHas Knemma, LT.

Thickness covering of metal current-carrying parts, not less

TornwmHa NoKpbITUS MeTanM4ecknx ToKkoBeayLWNX YacTen, | Jm 30 Tinning (Sn)
He MeHee

Fixing components
OnNeMeHTbI KpenneHusi BBoaa

Galvanized steel

raﬂbBaHVI3VIpOBaHHaﬂ CTallb

Fixing ring
duKcupyroLiee KorbLo

Stainless steel

HepaB

eloLLaa cranb

2.Special requirements
2.0cobble TpeboBaHUA

Mogn. n gata

Ambient temperature, Min oC - 60
Temnepartypa okpyxatowen cpegbl, | Max +40
Temperature of transformer oil,
Temnepatypa TpaHcopmaTopHoro | Max °C +120
mMacna,

Horizontal acceleration 2

. . m/c 0,59

Seismic conditions ["Opn3oHTarnbHOE YyCKOpeHune
Cenicmunyeckmne Bo3oencTemsa Vertical acceleration: 2

B m/c 0,35g

epTUKanbHoe yCKopeHue

Service life of gaskets, Years
Cpok cnyx06bl npoknagok, net 30

B3am. uHB. Ne|WHB. Ne gy6n.

MNogn. n pata

MHB. Ne nopn.

Bushing should have a special coating (metallized shield) in ring pos. 24 place,
which provides reduction of partial discharge from its fastening.

BBopa, B mecTe KonbLua nos. 24, AOMMKeH UMeTb cneuumanbHoe NoKpbITue
(MeTannM3anpoBaHHbIN 3KpaH), obecneynBaroLMi CHUKEHUE YPOBHSA YaCTUYHbIX
pa3psifoB OT 3NIEMEHTOB €ro KpensieHus.

3.0ther requirements
3.Mpoune TpeboBaHusA

3.1 At Customer’s request his representative shall witness the acceptance tests before

shipment. The Manufacturer shall inform the Customer on a date of the tests and
bushing dispatch 15 days in advance.

Mo TpeboBaHuMo 3akasunka ero npeacrtaBmMTerNb NPUHUMAET y4acTMe B UCMbITAHMSIX BBOOOB
N UX NpUEeMKe nepes oTrpyskon. Marotosutens 06s13aH MHGopMmnpoBaTb 3akasvmka o gate
NpoBeAEeHUs UCNbITAHUA U OTIPy3Ke BBOAOB 3a 15 gHen 4O nx Havana.

3.2 Accompanying documents and marking plates shall be in Russian.
ConpoBoauTenbHasa AOKYMEHTaUMUst 1 MapKMPOBOYHbIE TaONMYKM OOIMKHBI BbINMOMHATLCA HA

PYCCKOM S13bIKeE.

3.3 Each bushing shall be accompanied with the following documentation:

- outline drawing;

- operating manual, including information for mounting with slinging schemes for
bushing lifting, shipment, storage and package of the bushings;

N3m|ITnct| Ne nokym. | Noan. |Aata
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- certificateor descriptor including all test voltages been withstood by bushing and

information special requirement demonstration;

- packing listwith name and parts number in the package to be supplied from the

Manufacturer.

C kaxabIM BBOLAOM J0SPKHA NOCTaBNATLCA cneytolias conpoBognTeribHasg AOKYMeHTauus:

-rabapuTHbIN YepTex;

-MHCTPYKUMA NO 3KCNIyaTaumm, BKNoYaroLwas nHopmaumio no MOHTaXy CO Cxemamu
noabema BBOAaA, TPAHCNOPTUPOBAHMUIO, XPAHEHUIO 1 YNAKOBKE BBOAOB;

-NacnopT uUnu ceptTuduKaT C ykazaHMeM BCeX UCMbITaTeNbHbIX HAaNPSXXeHUn, KoTopble
BblAepXan BBOA, a Takke MHGOpMauus NOATBEpXAaroliasi BbINOMHEHWE creumanbHbIX
TpeboBaHuM.

YNaKoOBOYHbIN IUCT C HAMMEHOBAHMEM M KONMYECTBOM AeTanen B ynakoBKe rpy30BOro
MecTa BBoAa OT (PMPMbI-U3roTOBUTENS.

3.4 Each bushing shall be accompanied with spare parts for the warranty period.
C kaxablM BBOAOM [OIMKHbI NOCTaBNSATLCS 3anacHble YacTu Ha rapaHTUNHbBIN NEPUOA.

3.5 In 15 days after signing the contract the following documents shall be sent to the
Customer’s address:

- One set of operational documents in Russian (except the results of routine tests) and
the drawings showing the dimensions:top and bottom parts of bushing, terminal
connection, details of bushing fastening.

- 3D models of bushing assembly, connection terminals, fastening details in one of the
following formats: SAT, STEP, Parasolid, ACIS, IGES, VDAFS STL, VRML
Pro/ENGINEER NX, Solid Edge, Inventor, AutoCAD, CATIA Graphics. 3D models will
be used in transformer design.

E - The data on the bushing package: net and gross weight, overall dimensions of

: package L x B x H and their quantity.

= YUepes 15 gHen nocne nognucaHus KOHTpakTa B agpec 3akasunka JOSMKHbI ObITb BbICaHbI:

g - OOuH  KOMMMEKT 3KChfyaTauuoHHOW OOKYMEHTauuu Ha pycckoM A3blke (3a

= NCKINIOYEHNEM pe3yNbTaToOB NPUEMO-CAATOYHbIX UCMbITAHWUI), a TakKe YepTexu C

= pasmepamu: BEPXHEN U HXKHEN YacTen BBOAA, KNeMM, AeTaneun KpenneHus.

©, - 3D mogenu BeBoga B cOOpe, KOHTAKTHbIX KNeMM, eTanen KpensieHns B OQHOM U3

; cnegyowmx dopmartoB: SAT, STEP, Parasolid, ACIS, IGES, VDAFS STL, VRML

@ Pro/ENGINEER NX, Solid Edge, Inventor, AutoCAD, CATIA Graphics. 3D moagenu

< OyayT Mcnonb3oBaTbCA NPU NPOEKTUPOBaHUK TpaHcdopmMaTtopa.

2 - laHHble NO ynakoBKe BBOAA: Maccbl HeTTo U 6pyTTO, rabaputHble pasmepbl

%’ rpy3osoro mecta LXxBxH n konim4ecTBO rpy3oBbiX MeCT.

3 4.Packing requirements

Q 4. TpeboBaHMA K ynakoBKe

E 4.1 Packing should correspond to international standards as for export cargo

: shipments by railway, sea, air and road transport (considering the conditions of

£ transportation, handling and storage).

2 Packing should ensure full safety of the bushing (bushings) and avoid any damages
and corrosion at multiple handling, transportation, warehousing and storage outdoors

= in conditions climatic region and taking into account atmospheric effects within 12

<:,g[ months without deterioration of bushing (bushings) characteristics.

2 JTnct
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http://ru.wikipedia.org/wiki/AutoCAD
http://ru.wikipedia.org/wiki/CATIA
http://ru.wikipedia.org/wiki/AutoCAD
http://ru.wikipedia.org/wiki/CATIA

YnakoBka [O/PKHA COOTBETCTBOBATb MeXOYHapOOHbIM CTaHAapTaM Ha MnepeBO3Ky
9KCMOPTHOrO rpy3a Xenes3HoAOpPOXHbIM, MOPCKAM, aBma U aBTOMOOUITbHBIM TPaHCNOPTOM
(MprHMMas BO BHUMaHME YCNoBUS TPAHCNOPTUPOBAHUS, NEPETPY3KN N XPaHEHWST).
YnakoBka JormkHa obecrneynTb MOJSIHYK COXPAaHHOCTb BBOAA (BBOAOB) OT BCAKOro pona
NOBPEXAEHUA W  KOPPO3MM MpPU  MHOFOKpPaTHbIX MOrpPy304YHO-pPa3rpy3oyHbiX paboTax,
TPaHCNOPTUPOBKE, CKNAAMPOBaHUM W XPaAHEHUM Ha OTKPbITOM BO3[yXe B YCNOBUSAX
KNUMaTU4eCcKoro parnoHa ¢ y4eTom aTMocdepHbIX BO34ENCTBUI B TedeHne 12 mecsueB 6e3
yXyALeHns CBONCTB BBOAA (BBOAOB).

4.2 Bushing packing design should ensure its integrity at double usage.

- Packing cover should be fixed so that in case of its opening at the Customer the cover
will be undamaged and could be re-used.

- External cover shall have waterproof materials.

KoHcTpyKumMsa ynakoBkM BBOAA OOSPKHA obecrneyvBaTbh €e LeNOCTHOCTb MpU ABYKPATHOM
MCMONb30BaHUN.

- KpenneHue KpbILWKM YNakoBKN AOMMKHO ObiTb BbINOMIHEHO TakMM 06pa3om 4YToGbl, Npu
ee BCKPbITUM Yy 3akasyuka, OHa He noBpexaanacb WU morna ObiTb UCMonb3oBaHa
BHOBb.

- HapyxHass noBepxHOCTb KpbIlWKX [OfkHA ObiTb 06uTa BOAOHENPOHMLAEMbIM
mMaTepuanom.

4.3 Bushing’s packing design should ensure protection of internal surfaces from
pollution and dust at transportation.
KoHCTpyKumMs ynakoBkM BBOAA AOSMKHA NpeaycMaTpuBaTth 3aLUUTy BHYTPEHHUX NOMOCTEN OT

E CKOMNJIEHUA 3arpsi3HEHUSA 1 NbIfW NPU TPAHCMOPTUPOBAHUMN.
=)
: 4.4 Outer board surface of dense boxes sheeting should have roughness not
> exceeding 320um (except plywood package).
= HapyxHas noBepXHOCTb AOCOK OBGLUMBKM MAOTHbIX SLWMKOB OOMMKHA MMETh LLEePOXOBaTOCTb
- He 6onee 320um (Kpome ynakoBku U3 cbaHepbl).
O
Ef 4.5 Saw-timber materials for packing should be treated with insecticide at both sides
= and marked by the Manufacturer with sign IPPC, certified factory authority of
E country quarantine or exporter regions (except plywood package).
] lMunomaTepuansl ynakoBKU LOMKHbI MMETb ABYXCTOPOHHIOW 00paboTKy MHCEKTMUMaamMmn u
5 AOIMKHbl  BbITb  NMpoMapkupoBaHbl  3Hakom  IPPC  npeanpusiTuemM-u3rotoBuTenemM,
< cepTMdULMPOBAHHbIM  3aBOACKMM OpraHoOM MO KapaHTMHY CTpaH WM PerMoHoB-
s aKcnopTepoB (Kpome ynakoBku U3 oaHepbl).
o Wooden packing with cargo should correspond to standard on phytosanitarynorms
m
Ne15 ISPM.

© YnakoBka W3 [OpeBeCUHbl C TPy3OM [OfKHA COOTBETCTBOBATb CTaHAapTy no
& dutocaHuTapHbiM HopMmam Ne15 ISPM.
=
= 4.6 Package should have marking “Top”, “Protect from moisture”, “Do not throw”,
é[ “Lifting place”, “Center of gravity”.

TpaHcnopTHas Tapa QAOS/bkHa WUMEeTb MapkMpoBky «Bepx», «bepeyb oT Bnarm», «He
= B6pocaTtby, «MecTo cTponoBkny, «LIeHTp TskecTn».
g
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MNMogn. n pata

B3am. uHB. Ne|WHB. Ne gy6n.

MNogn. n pata

MHB. Ne nopn.

4.7 Packing list with competing articles should be put into the package.

YNakoBOYHbIN NIUCT C nepeyvuncrieHnemMm KOMNNeKkTyrLwmnx aetanen YKNnaabliBaeTCd B rpy3oBsoe

MecCTO.

5.Manufacturer’s warranties

5.MapaHTumn usroroButens

5.1. Service life of bushings should be not less than 30 years.

Cpok cnyx0bl BBogoB — He MmeHee 30 nerT.

5.2.Warranty lifetime of bushings should be not less than 3 years.
[[apaHTUNHLIN CPOK CryXObl BBOOOB — HE MeHee 3 nerT.

5.3.Bushing’s maintenance rate and volume according to Manufacturer norms should

be specified in the operation manual.

ﬂepVIO,D,VI‘-IHOCTb N 0O6beM TEXHUYECKOrO O6Cﬂy)KI/IBaHVIF| BBOAOB MO HOpMaM m3rotoBuTend
AOMKHbI ObITb YKa3aHbl B PyKOBOACTBE MO 3KCrJjiyatTaunu.

N3m
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