VI K TRO/JANOD

DJIEKTPOIICYHBIE TPAHCHOPMATOPHI

Furnace transformers




O6was nHdopmvauns

OAQO «IAEKTPO3ABOA»

OAO «JIEKTPO3ABO/» - OCHOBONONOXHUK OTEYECTBEHHOIO TpaHchopmaTopo
CTpoeHuns, pazpabarbiBalowmin U NPON3BOASLLIMA TPAHCHOPMATOPLI U ANeKTpU4e-
CKUe peaxkTopbl ¢ 1928,

XonaunHrosas Komnavua «JIEKTPO3ABO» cerofHs aBnsercs ogHuM 13 Kpyrn-
HEeULLIUX NpousBoanTenen TpaHnchopmaTtopHoro n peaktopHoro obopyaoBaHms B
POCCUK, eAUHCTBEHHLIM B cTpaHe paspaboTynKOM U UBFOTOBUTENEM LLIYHTURYIOLLMX
U CETeBbLIX PeaKTopos, TpaKHCchOPMaToOpPOB LA ANEKTPOMETANNYPIMK, INEKTPOXU-
MUK U ANEKTPOTEPMUHECKUX NPOMBILWNEHHLIX YCTAHOBOK, cneunanbHbiX CYA0BbIX
TpaHchopmaTopoB. Tpu anexkTporexHuyeckux sasona (B8 Mockse, Yde n
3anopoxbe) sbinyckat 6onee 3500 TUNOB U TUNOKUCNIONHEHWUA TpaHChOopMaTopoB
(KAK CYyXMUX, TAK U C XMUOAKUM AUNINEKTPUKOM) C Anana3oHoM HanpsmeHun ot
HECKONbKKUX AeCATKOB BONBLT A0 1150 KB 1 MOWHOCTEN - OT HECKO/IbKUX AICCATHKOB
BoNnbr-amnep Ao 630 MBA. UHeTuTyT TpanchopmatopocTpoenus (BUT) aanaertcs
Hay4“HO-UccnenoBare/IbCKOU U KOHCTPYKTOPCKO-TEXHONOIrMYEeCcKOMn 6a3on 15t BCex
NPOU3BOACTB. 3aBo/ B Yde BbinyCKaeT KoMMyTaumoHHoe 060pyaoBaHne, KOM-
NNEeKTHbIe pacrnpeaycTporcTBa, TpaHchopmaTtopHbie NoAcTaHunK 6-35 KB, WKadsbl
yrnpasneHnsa n agToMaTtmky pasnuyHoro HasHaveHusa n ap.

C 1932 rona paspaboraHbl U uarotoneHbl 6onee 10 ThICAY ANEKTPONeYHbIX
TpaHchopMaTopoB, KOTOPbLIE YCNEeLIHO AKCNIyaTUpyIoTeH Kak B POCCUKU U CcTpaHax
CHI, Tak 1 BO MHOrUX apyrux ctpaHax EBponbl, A3un, AQpUKK, JTaTUHCKOW
AMepuKu. lNocrasneHHoe obopynoBaHue obecnevnBaer nuranume Ao 95% anexkTpo-
neven, padboralouimx B pPOCCUNCKON aneKTpoMeTanniypruu.

LN aneKTponevHbix TpaHchopMaTopoB xapakKrepHbl HU3KMe BTOPUYHbIe
HanNpPsXeHus 1 00NbLUWE BTOPUYHBIE TOKHK ([0 AECATKOB ThICAY aMnep), NoBblLeH-
Hble TpeboBaHMA K 3NeKTPOAUHAMUHECKON CTOMKOCTHU NPU YacTbIX UBMEHEHUAX
napamerpos Harpysxku, HeotxoAMMOCThL LWKUPOKOro Auanasona perynmpoBaHus
TOKa Ans obecneveHus peXxMMoB Harpesa, BbiNoIHAeMOro noj Harpysxkou uiu rnpu
OTHIIOMEeHHOM TpaHchopmartope (IbB). Tpebyemoe menkoctyneHyatoe perynmpo-
BaHWe TOKa NOCTUIraeTcsi, KpPOMEe UCNONb30BaHWUS cneLunanbHbIX NepexntioYvaomx
YCTPOUCTB, NpUMeHeHnem BeTpanBaemsix B o6WKMn BaK ¢ OCHOBHLIM TpaHchopma-
TOPOM PeryMpoBOoYHOro agroTpaHchopmaTopa uin BonstoaobaBovHOro TpaHce-
dopmartopa. s 3almtbl OT MEXAHUYECKUX BO3AEUCTBUN NPU aKcnayaTaunoHHbLIX
KOPOTKMX 3aMbiKaHMsAX TpanHchopmaTopbl cHadbXaloTes TOKOOrpaHmMynBalioLmMmm
peaxkropamMmu.

LlenTp cepsucHoro obenymusanmsa OAO «IJIEKTPO3ABO/» ¢ 6azamu B Mockee
U 3anopoxKbe npepnaraetT KOMNAEKE yenyr no MOHTaMy, PEMOHTY U AUarHocTu4ve-
CKUM obcnepoBaHuam TpanchopmaTtopHoro obopynosarmst, MHXUHUPUHIOBLIN
LLEHTP, CNneLuanmampoBarHbin MHCTUTYT «MoccneLnpoeKkT, BXOAALLME B cocTan
XonaguHra, n coemectHoe npeanpuatTue «CumeHc-anekTposasoa BH UHXUHUPWUHT
pazpadbarbiBaloT U peanmavyior «noa KNoY» NPoeKTbl CTPOUTENLETBA U PEKOHCTPYK-
UMK OOBLEKTOB reHepaLmu u pacrnpeaeneHus aNeKTpoIHepruu u Tenna.

B KOMNaHuu leUCTBYET CUCTeEMa MEeHEPKMENHTa KavyecTBa No MexayHapoiHomy
cranaapty MCO 9001:2008. OAQ «JIEKTRPO3ABO/» umeet nuueH3nu
PenepansHoOn cnymbbl NO IKONOTMHECKOMY, TEXHONOMMYECKOMY U aTOMHOMY Ha/30
Py Ha NpaBo KOHCTPYUMPOBaHWUA, U3roTOBNEHUA U NOCTaBKKU aneKTpoobopyaoBaHua
NS aTOMHbIX CTaHLIMK, COOTBETCTBYET TpeboBaHuAM rocyaapcTBeHHOro ctasaapra
NOCTaBKMK, ABNAETCA OPULIMANBHBIM NOCTaABLIMKOM aTOMHOW OTPAaC/IU, HauyuHas ¢
2006 r. KoMnaHus exeroaHo ygoctamsaetcs noveTHoro 3saHus «loctaBlinK ToBa-

poBs, pabort, yenyr ans r. MocKsbir. BCs Beinyckaeman KomMmnaHuen npoaykuma uUMmeet
cepTupurKaTbl COOTBETCTBUA,




0JS «ELEKTROZAVOD»

Moscow factory «<ELEKTROZAVOD» can be truly called a pioneer of Russian
transtormer construction, where transformers and reactors has been designed
and manufactured since 1928.

loday it is one of the greatest manufacturers of electro-technical equipment
INn Russia and the only designer and producer of shunt and line reactors, trans
formers for electro-metallurgical, electro-chemical industry, electrical thermal
iInstallations, special transformers for ships. 0JS «ELEKTROZAVOD» (in Moscow,
Uta and Zaporozhye) offers to its customers more than 3500 kinds of trans-
former and reactor equipment (both dry and with liquid dielectric) in the range
of voltage +r0m tens of Vto 1150 KV and capacity -~ from tens of VA to 630 MVA.
Institute of Transformer Building (VIT) is a research and design-engineering basis
for all productions. Ufa Plant offers modern switching equipment, 6-35 KV
switchgears, control cabinets for various applications, transformer substations, etc.

sSince 1932 there are developed and manufactured more than 10000 fur-
nace transformers which operate successfully both in Russia and CIS and in
many other countries of Europe, Asia, Africa and Latin America. The delivered
equipment provides power supply for 95% operating electric furnaces in
Russian electrometallurgy.

Furnace transformers are specified by low secondary voltages and heavy
secondary currents (up to tens of thousands of amperes), raised objectives to
electrodynamic resistance at load parameters frequent changes, necessity of
wide range of current control in order to provide heating modes performed by
on load or off voltage switches,

Apart from special tap changers usage, the required small-stepped current
control can be achieved by means of adjusting autotransformer or boosting
transformer, which are inbuilt in the main transformer tank. The transformers
are equipped with current-limiting reactors to provide protection from mechani-
cal effects at operating short-circuits.

Service Centre of OJS «<ELEKTROZAVOD» has two subdivisions with bases in 3
Moscow and Zaporozhye, Service centre offers complex works on installation,
repairs and diagnostics of transformer equipment.

Designing, construction and complex equipping of power facilities including
realization of turnkey projects that are carried out by Engineering Centre,
Design Institute «Mosspecproject» and Joint Venture «Siemens-Elektrozavod
High Voltage Engineering».

Quality system applied in 0JS «ELEKTROZAVOD» conforms to international
standard 1SO 9001:2008. 0JS «ELEKTROZAVOD» has certificate of
Rostekhnadzor for manufacture and delivery of electrical equipment for power
projects, conforms to the requirements of State Delivery Standard, it is an offi
cial vendor in atomic industry. Beginning from 2006, the company annually
gains the honorary title «Vendor of Goods, Works and Services for Moscows. All
the equipment produced by the company has certificates of conformity.
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TpaHChHOpMaTOPpbI AASI AYIrOBbIX

CTanenNaBMAbHbLIX SNeKTpone4yen

OAQ «I9JIEKTPO3ABO/» npouasoanT Tparchopmatopbl Ans
MATAHUA WWPOKOIO CNexKTpa AyrosbixX cranennasuibHbix Nnevyen
(LCIT) KaK nepeMeHHOoro, Tak n NOCTOAHHOIO TOKA.

Bbiaensorcsa ABe rpynnel TparchopmaTtopoB ANA NUTaHUs
AYroBbiX 3aneKTponevyen nepemMeHHero Toka:

nns ACN manoin emkoctn - ot 0,25 no 12 1

ansa ACH emKocTbio o1 25 no 200 1.

Tpancopopmatopsl ana ACMN emkoctbio ot 0,25 po 12 1 ycravas-
NUBAIOTCH B NIATEUHLIX WKW APYIrUX NNaBUIbHbIX Lexax MallnHo-
CTPOUTENbHLIX NPEeANPUATUA U paccynTalbl Ha NepPBUYHbLIe Harnp:-
MeHus 6 unm 10 KB.

TpexdaaHbie TpaHchopPMaTopbl MOLHOGTLIO oT 0,8 10 8 MBA
UMEIDT OZIMHAKOBYKD KOHCTPRPYKLIMIO MAarHMTHOW CUCTEMbI U OOMOTOK,
peryimpoBadue HanpsxeHusa nyrem nepernioyeHms oTBeTBNeHmnm B
0OMOTKe BH 6e3 BosbyxaeHus (MNBEB, 12 crynexen),

IpancpopmaTopbl CHabeHbl TOKOOrpaHnYMBaloWmMMKn peaktTopa-
MW C perynupyemMon MHAYKTUBHOCTLIO V18 3alUUThl OT MEXaHUYeCKUX
BO3AEUCTBUKN NPKU IKCNIyaTallMOHHbIX KOPOTKUX 3aMbIKAHUAX, KOH-
CTPYKTUBHO 0ObeauHeHHbIMKU ¢ TpaHchopmaropamm B obuem bakxe.
Chuctema oxnaxaeHns — ¢ NPUHYAUTENLHOM LIMPKYNSILUEN BO3ayxa v
macna (LAL) ans rpanchopmatopos MOWHOCTLIO 0T 0,8 10 2.5 MBA U ¢
NPUHYAUTENBHOW LMPKYNSUKen Boasl n macna (L) ang tpancpopmarto-
POB MOLWHOCTLIO 5 1 8 MBA.

OAHOdasHbie TpaHchopmaTopbl ATOW IPYIMNbl HOMUHANBLHOW MOLL-
HOCTLIO 0,25 1 0,4 MBA ans neyen emrocteio 0,25 n 0,65 1 rakke
BoinonHaloTes ¢ [bB (nepexknioyarens Ha 3 NONOXEHUN), C TOKOOIpa-
HUYUBaKOLWUM peakKTopoM B 00LLEM BaKe U C OxXNamaeHuem nyrem
eCTeCTBeHHOW UMPKYNALIMK BO3ayxa U macha (M).

TpaHchopmaTtopamu ansa [ACIN eMmKocTbio o 25 o 200 T ocHa-

LW ATCA OCHOBHbLIE CTanennasuibHble uexa MetaniypruiyecKkux 3aso-
AOB. VX BbINONHAIOT Ha NnepsuyHbie HanpsixeHus ot 10 kB (ans ACI
emMKocTbio 25 1) o 110 kB (ans ACN emkocteio 200 1) ¢ HOMUHAN B
HbIMKU MOLWLHOCTSIMKM A0 120 MBA.

Ipanchopmaropbl aton rpynnel Tpexdasusie, PerynuposaHue
HanpsXeHWs oCyllecTB/NAeTcs B OCHOBHOM nof Harpyakon (PIH).
B CBA3K C TEM, YTO KPaTHOCTL AKCNNyaTauMOHHbIX TOKOB KOPOTKO-
0 3aMblKaHuna Ans TpaHchopMartopoB 3TON rpynnel 3HAYUTENBHO
HWKE, TOKOOIrpaHnynBaloume peaktopbl B HUX HE NPUMEHSAIOTCS.
B TpaHchopmaropax McrnonbL3ayetcs cuctema oxnaaeHus tuna Ly
(HaBecHan UK BbiHOCHas). B aty rpynny BXOAAT TpaHchOpMaTOpHbIe
arperathbl, COCTOSALME N3 ABYX INEKTPOMAarHUTHbIX eIMHULL — OCHOB-
HOIo TpaHchopmaTopa U perynnpoBoYyHoro agrotrpancdopmartopa,
pasMelleHHbix B oblem bake, U TpaHchopmMaTopbl, BbINONHEHHbIE
KOHCTPYKTUBHO B OAHOW 3NEKTPOMarHUTHOM enHuLLe,

TpaHchopmartopbl ANA NUTAHUA AYroBbiX NeYen NOCTOAHHOro TOKa
eMKocCTbIo 0T 0,4 10 40 T BbINYCKAIOTCH Ha ceTeBoe Hanpskenue 0,5;
6; 10 n 35 KB ¢ mowHocTbIO 0 11 MBA. st KOMNNeKraumm MCTONHM-
KOB NUTaHKA NeYyen NocToaHHOro ToKka NocTaBnaTes cneunanbHblie
npeobpasoBarte/bHble TpaHchopmaTopbl U CrnaXuBalolmne peakTopbl.

[lpeobpa3zoBatenkHbIn TpaHchopMaTop UMEET CETERBYIO, PEryIIMPOBOY-
HYIO U [iBE BEHTWU/IbHbIE OBMOTKMK, @ TaKKe CUCTEMY perynnpoBaHusi BTO-
pPUYHOro Hanpspkenus (PIH ¢ 22 ctynensimm nnn NBB - po 12 crynexHen).

B cocras nocragnsemoro o6opyaoBaHusi MOryT BXOAUTb Take
OrpaHUuyUTENU NepeHanpsiXeHmMn 1 YCTPoOUCTBAa U1 KOMIMEHCALLUK

BbICILIUAX rAPMOHUYECKUX COCTABNAIOLLIMX TOKOB ANSA YAYHILEHUSA Kaye:
CTBa NEKTPOIHEePrun,

Ipancpopmarop cepun ITLMK/
[ransformer series ETCNKD

Iparegopmarop cepun ITALUMKA
Transformer series ETDCNKD



Transformers for steel smelting arc
electric furnaces

0JS «ELEKTROZAVOD» manufactures transformers for alternate and direct current
power squly of wide range of steel smelting arc electric furnaces.

There are two main groups of transformers for a.c. supply of arc furnaces:

for furnaces of low capacity - from 0.25 to 12 t;

for furnaces of capacity from 25 to 200 t.

Transformers for arc furnaces of capacity from 0.25 to 12 t are installed in casting
and smelting works of engineering industry factories and are designed for primary
voltages 6 kV or 10 kV.

Three-phase transformers of rated power from 0.8 MVA to 8 MVA have similar struc-
ture of magnetic system and windings, no-load voltage regulation by change-over of HV
winding taps. Transformers are equipped with current-limiting reactors with adjustable
Inductance for protection from mechanical effects during short-circuit, the reactors are
Integrated with transformers in common tank. Transformers 0.8 — 2.5 MVA have cool|
INg system with forced oil and air circulation (OFAF), and transformers 5 and 8 MVA -
with forced water and oil circulation (OFWF).

Single-phase transformers of this group with rated power 0.25 MVA and 0.4 MVA
for furnaces 0.25 t and 0.65 t are equipped with no-load tap-changer (having three
positions), with current-limiting reactor arranged in common tank, and have cooling
system with natural air and oil circulation (ONAN).

Transformers for a.c. arc furnaces of capacity 25 - 200 t are installed in basic smelt-
Ing works of metallurgic plants. They are produced with primary voltages from 10 kV: (for
furnaces 25 t) to 110 KV (for furnaces 200 t) and of rated power up to 120 MVA.,

All transformers of this group are three-phase and have on-load voltage regula-

tion in the main. As for these transformers the operating short-circuit current rate

IS significantly lower, the current-limiting reactors are not applied. The cooling sys-
tem with forced circulation of water and oil (OFWF) is used (suspended or remote).

This group includes the transformer aggregates made up of two units — the main
furnace transformer and regulation autotransformer, which are arranged in com-
mon tank, and also the transformers constructed as one unit.

Transformers for power supply of direct current arc furnaces of capacity 0.4 —
40 t with primary voltages 0.5, 6, 10 or 35 kV of rated power up to 11 MVA are
also produced,

To furnish d.c. furnace supply units the special converting transformers and smooth-

INg reactors are delivered. The converting transformer has the primary winding, regula-
tion one and two rectifier windings. The voltage regulation is provided (on-load with 22
steps or no-load up to 12 steps).

The delivered equipment can be completed with varistor surge arresters and sup-
pressors of high har-

monics currents
for better

power supply
performance.
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TpaHchhopMaTOopbl AAS

NHAYKUMOHHBLIX SAeKTpone4yei

OAQ «JIEKTPO3ABO/l» nponasoauTt psag cepuit TpaHchopmaro-
POB ANA NUTaAHUA WHAYKIUMOHHBIX KaHallbMbIX U TUT@NLHBLIX 3NeKTPO-
NeYyen n MMKCeposB, npeaHasHavyeHHbIX /19 BbINNTABKKA YepHbIX U
LBETHBLIX METannoB n UX CNNaeoeB, ANA Neperpesa meranna nepea
PasNIMBKON N BbipaBHMBAHKWA €ro XMMUYECKOro cocraBa, )18 neru-
POBaHUA U NoAAepPMaHUA NOCTOAHHLIX TEMNEpaTyp Npu NUThe,

Ipanchopmartopbl BLINONHAOTCHA Kak 0AgHO(GAa3HbIMK (MOLLL-
HOCTBLIO [0 2,5 MBA), TaKk u TpexdasHbiMu (MoWHOCTLIO A0 7 MBA),
C NUTaHnem ot anekTpoceten 6 nu 10 KB.

[NaBHOW OCOBEHHOCTLIO 3TUX TPaHCHOPMATOPOB ABNACTCH
Oonbluan rnybuHa perynupoBaHunst BTOPUYHOro HanpsmeHus (6-
KpaTtHas u bonee), Kpome 1oro, 0COBEHHOCTAMU ABNAETCH
HEOOXOAUMOCTL NOCTOAHHON MOLLHOCTU HA HECKOJIbKUX CTYNEeHAX
HH 1 pe3akon HeOAMHaAKOBOCTHU CTYNEHEWN N0 TEXHONOIMMYECKUM
yCNOBUAM NMNABKKU Y HEKOTOPbLIX TpaHchopmaTopoB. ANa BbINON-
HEHWUA 3TUX YCNOBUMU NPUMEHSAIOTCH crneunanbHble cxemMbl 06MOTOK
M MHOTOMNO3UMUMOHHBLIE NepeKkntovalowme yerpouncrea PINH yn NBB,
BblAepuBalowme 601bWOe YUCNO NEPEeRTInYEeHUN.

KOHCTPYKLIMK TpaHchopmaTopos oTee4valnT ocobbiM TpeboBa-
HUAM K ME@XaHUYeCKOWU NPOYHOCTU OBMOTOK, MArHUTHOW CUCTEMBI U
BuiBoaoB HH.

Cucrema oxnamaeHus tpaHchopmMaTopoB — € eCTeCTBEHHOM
LWMPKYNALKMENn Boaayxa u macna (M) Unun ¢ NPUHYAMTENBHOW LUPKY-
naunen Boabl u macna (Ll).

B KayectBe OTAENbHOr0 TUNa, He BXOASLLEro B CePUM, BbiNyc-
Kaetca TpexdaaHbin Tpanchopmartop mowHocTeio 1000 KBA
(ITMI1-1250/10), cneunanbHo paspabotaHHbii ANH KaHanbHON
anekTponeyn tuna NJIK-1,6 v obhanaowmm NoBbIWEHHONW HALE K-
HOCThIO U CTOUKOCTBLIO NPU KOPOTKOM 3aMblKaHUMN,

TpaHCchopMaTopbl AASI MHAYKLIMOHHBLIX SAEeKTpone4ye

TpaHCchopmMaToOpbIl AAS

neYyenm aneKTpoLUA3AKOBOIO nepenAasa

OAOQO «3NIEKTPO3ABO/l» BhiNnycKaeT eA\MHyI0 cepuio TpaHchop-
MatopoB MOLWHOCTBLIO A0 7,2 MBA ansi nUTaHng nevyen anekrpo-
lWNaKoBOro nepennasa oagHo- U ABYX3NEKTPOAHBLIX OAHODA3HBLIX U
TPEXANEeKTPOAHbIX TpexpasdHbiX, CNONb3yeMblIX ANA NPOU3BO/L-
CTBa CNUTKOB pas/iInMHOW MAacchl U3 cneunanbHbIX cTanem.

Bece tpanchopmaTtopbl oAHOpA3HbIE C peryimpoBaHmem
HanpsHKeHus noa Harpysakon (PIH), paccynutansl Ha paboTy ot - 4@
CeTU NepeMeHHoro Toka HanpseHmem 6 unm 10 KB.

(nasHoe TpeboBaHue K TpaHchopmartopam AaHHOro HasHaueHuUs o
— obecnevyeHne MenKocTyneH4aToro peryimpoBaHua BTOPUYHOIo
Hanpshkenus (Ao 90 ctyneHen) npu ryéure perynuposanna 2,5 — 4.
Apyroe TpeboBaHne sakno4aeTca B Tom, YTo6bl COCEHME CTYMNEeH K
OTNUYaNKUCh AAPYr OT Apyra Ha pa3Hble HanpsxXeHun. ns BbinonHe-
HUA ATUX TpeBoBaHMK NPUMEHSIOTCH CNeLnanbHble BCTPOEHHbIe
nepexovatolme yctponetea ¢ 601bILKUM YUCNOM CTYNEeHen.

BTOPHUYHBLIAN TOK TpaHchOopMaTopoB NOCTUTAET IECATKOB KWUNO-
amrep, B CBA3K C YemM B TpanchopmaTtopax 60NbLIKUX MOUWHOCTEN
NMPUMEHRAIOTCH NUCTOBbLIE OBMOTKK HH.

Lns o6ecnevyeHun tpeGosavun notpeburenen o6MoTkm HH
TpaHchoOpPMaTopoB BLINONHAOTCH C BbiBEAEHHOW «CpeHen TOHKOW»
U C NOCTOAHHON MOLWHOCTLIO HA 3HAYUTENBHOM YacTK AManasona HH.

B 3aBUCUMOCTHU OT MOLLHOCTKM TpaHchopmaTopa NpUMeHseTcs
CUCTEMA OXNIaMAEHUN C ECTECTBEHHOWN LUMPKYNSILMEN BO3/yxa U
macna (M), c NPUHYAUTENBHOW LLIMPKYNALMEN BoAbl U macna (L) w
C NPUHYAUTENBHOWU LUMPKYNSUUen Bosayxa u macna (AU).

''''

IpaHepopmarop I04UHILIM 4000/10
franstormer EODCNShM-4000/10
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Transformers for

iInduction electric furnaces

0JS «<ELEKTROZAVOD» produces number of transformer series for power supply of
iInductive channel and crucible furnaces and mixers, destined for
smelting ferrous and non-ferrous metals and
alloys, for pre-casting heating of metal and
equalization of it chemical composition, for e
alloying and maintenance of stable tempera- ...
ture during casting, i '

Single-phase (up to rated power 2,5 MVA)
and three-phase (up to rated power 7 MVA)
transformers are manufactured for supply
from networks 6 kV and 10 kV.

The main feature of these transformers is
a wide range of secondary voltage regulation
(6 times and more). Another special feature is
the necessity of permanent value of power at
several LV steps and at the same time for SLIECEREE
some transformers the steps of voltage regula- =
tion are quite unequal, that is caused by cast-
INg conditions. To fulfill these requirements
the special winding diagrams and multi-posi-
tioned on-load and no-load tap-changers provided & o o
for great number of often switching are used.

-------
e

The constructions of transformers meet special require- 4§ G
ments on mechanical strength of windings, magnetic system ' X
and LV bushings,

Iransformers have cooling system with natural circulation of oil and air (ONAN) or with
forced circulation of water and oil (OFWF).

AS a separate type, apart from series, the three-phase transformer 1000 kVA
(ETMP-1250/10) specially designed for channel electric furnace of type ILK-1.6 is
produced, which has high reliability and strength against short circuit condition.

Transformers for electroslag remelting furnaces

0JS «ELEKTROZAVOD» produces unique transformer series up to 7.2 MVA for power
supply of electroslag remelting furnaces, which may be Single-phase
(with one and two electrodes) or three-phase with three elec- o
trodes and are used for obtaining ingots of different mass '
from special steels.

All transformers are single-phase with on-load
voltage regulatioh and designed for operation from
alternative current network 6 kV or 10 kV.,

Essential requirement for these transformers is pro-
viding of multi-step regulation of secondary voltage (up
to 90 steps) with depth of regulation 2.5 — 4. Another
requirement is that the adjacent steps have different -~
voltage value. To fulfill these requirements the special | @28 |
bullt-in tap-changers with many steps are used. e 1 i

As the secondary current achieves the value A 1 i
of tens of kA in transformers of big rated power
the sheet type LV windings are used.

To meet customer’s requirements the LV
windings are made with medium point output and
a permanent value of power in significant part
of LV range is provided.

Depending on transformer rated power the
various cooling systems are applied: with natural
circulation of oil and air (ONAN), with forced circula-
tion of oil and water (OFWF) or with forced circula-
tion of oil and air (OFAF).
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TpaHCHOPMATOPLI AASI SAEKTpONe4Yen pa3AnyHOro HasHa4eHus!

TpaHchopMaTOpbl ANS
pyaAHOTEepMU4eckKmnx nevewu

Ba]Hoe MecTto B NPoAYyKLUUKM 3aB0oa 3aHUMaloT TpaHchopmaTopsl
ANS NUTaHUs PyaqHOTEPMUYECKUX NeYven, npegHaszHaveHHbIX AN
nepepadboTku pasHoobpasHbiX cnnasoB, Metannocojepmalimx v
XUMUYECKUX MaTteprnanoB pas/inMHOro COCTORHUA U KavecTBa,

OAQ «JIEKTPO3ABO/» BbiNyCKaAET WWMPOKYIO raMmmy TpaHchopmaro-
POB ANA PYAHOTEPMUYECKUX NeYen pasnnyHoro HazHavyeHus: oaHodas-
Hble KU TpexdasHblie, Ha NnepBuyHoe Hanpshkenune ot 6 go 220 KB, ¢
perynnpoBaHmem HanpskeHnus nojn Harpyakon (PIH) n 6e3 Bo3bywae-
HUA ([MTBB), B ananazoHe mowHocTen oT 630 KBA o 72 MBA. B aTux e
Lensix NpoM3BOAATCH HOBbIe TpaHchopMaTopkl AR YCTAHOBOK BHENEYHOU
06paboTKKM cTann TunNa nevyb-KoBLW MoWHOCTLIO 0T 5 Ao 24 MBA ¢ nep-
BUYHBLIM HanpshkeHnem 10, 35 n 110 KB, .12 2 3 8 &

B psine tpaHchopMatopoB UCNONb3YIOTCH BCTPOEHHbLIE peaKkTopbi it @ =
AN 3aWMUTL 0OMOTOK OT pa3pyleHUa TOKaMWU 3KCNAyaTaLuoHHbIX dii o E
KOPOTKMX 3aMbIKaHWUN. D

KOHCTPYKTUBHO TpaHchopmaTopsl UMEIOT 3HaYUTENbLHBIe OTAUYUS, PR T LT
onpeaensembie 0COOEHHOCTAMKU pasindHbiX nNevyeun, OTaeNbHbIe TUNbl U
rPYNNbl BINONHAKOTCH KaK TpaHchopMaTopHbie arperathl ¢ peryimpo-
BOYHbLIM aBToTpaHchopmaTtopom, ¢ BonktoaobaBouHbLIM TpaHchopma-
TOPOM, € NodasHbiM peryninpoBaHuem, ¢ TpemMs oHoOhaszHbIMU €iUHN-
Lamu B obiem bake 1 T.4.

B TpaHchopmatopax B 3aBUCUMOCTH OT TUNA U MOLLHOCTH UCNONb-
3YIOTCHA TaKXe pasnnuHblie cucTtembl oxnaxaeHuns (suaa M, LW vwnum L),

''''''''''''

Ipancgpopmarop IOUMKP-30000/110
fransformer EOCNKR-30000/110

TpaHchopMaTopbl AAS SAeKTpone4yewn
N INeKTpoTepMn4ecKmnx yCTaHoOBOK

PAa3ANYHOIMO Ha3Ha4YeHWs

OAQ «IJIEKTPO3ABO/L» NpOU3BOAUT PHA CEPUN TpaHChOopMaTo-
POB ANA INEKTPOTEPMUN LUMPOKOIO HA3HAYEeHUA, KOTOPbLIe NpumMe-
HAIOTCH ANA NUTAHUA cneunanbHbiX aneKTponeven, yctTaHoBOK
ANeKTpoHarpesa v ApPYrmx CUILHOTOYHbLIX YCTAHOBOK B PasnnyiHblX
oTpacnsx.

TpexdasHblie MacnsiHble aneKTponeyHblie TpaHchopmaTopbl Cepun
ITUX mowHocTbio Ao 10,5 MBA Ha nepBuUiHble HanpsikeHua 6, 10 n
35 KB ¢ nepeknoyeHrnem HanpseHus 6e3 Bo306yXKaeHns B o6MoTKe
BH (40 8 ctyneHen) npuMeHsoTes ANs pasnnyHbiX anexkTponeyen u
ANEeKTPOYCTaHOBOK, B TOM Yucne ANs BbiNNasKku Kapbuia KpemHus,
Kapbuna Kanbuus, peppocnnaBoB, TasgsHUs Nnbaa U T.A4.

[ToHMKatlw e TpaHchopmaTopbl ¢ eCTECTBEHHLIM BO3AYLLIHbIM
oxnaxaeHunem, npegHasHaveHHble Ana padoTbl OT CETU HANPSKEeHUuem
220 1 380 B, NnpUMEHAIOTCH B Pas/IMyHbIX CUIBHOTOHYHBLIX 3NeKTpoTep-
MUYECKUX YCTAaHOBKax, B TOM YMucne B pyaAHOTEPMUYECKMUX neYvax s
NPOU3BOACTBA Kapbuaa KanbLua, anekTponeyax conpoTuBneHus,
nadtopaTopHbIX yCTaHOBKaxX, AN aNeKTponoaorpesa BCEBO3IMOMHbIX
annaparoB u MallmH, B yCTaHOBKax aNexKTrpoMarHMTHoOn 3aMBKKU anio- fpanchopmatop cepun JOLMKP
MUHHUEBLIX CNNaBoB v Ap. B aTy cepuio BXOAAT TpaHchopmaTtopbl oAgHO- ransformer series EOCNKR
(pazHble MOUWHOCTLIO OT 8 A0 250 KBA 1 TpexdasHblie MOULHOCTbIO OT
26 10 345 KBA, B OTKPLITOM U 3allMLLEHHOM (B KOXYXE) UCNONHEHUM,

C NOCTOAHHOW U NEepeMeHHON MOLWHOCTLIO. PerynupoBaHme Hanpse-
HUA (A0 20 cTyneden) ocywecTBNAeTCH nyrem nepecoeinHeHns 3axm-
MOB NpHU OTKNIDYEHHOM OT CeTU TpaHchopmaTope.



Transformers for ore-smelting furnaces

I'he transformers for power supply of ore-smelting furnaces destined for processing
of various alloys, metallic and chemical materials of different condition and quality pres-
ent an essential part of company production.

0JS «ELEKTROZAVOD» produces a wide range of , FaEs
transformers for various ore-smelting | P
furnaces: single-phase and three- A U
phase transformers with primary ‘5":1 o
voltage from 6 KV to 220 kV and [ . st
on-load or no-load voltage regula- ¥ geees (8 = p
tion in the range of rated power  © B
from 630 kVA to 72 MVA. Among
them there are new kind of trans- : e e
formers for out of furnace steel pro- § . 5 .
cessing aggregates such as teeming = G |
ladle-furnaces, which are manufac-
tured of rated power from 5 MVA to
24 MVA and primary voltage 10; 35
and 110 kV.

some transformers are equipped
with built-in reactors for protection of
windings from damage under operating short-
circult currents,

Transformers have significant differences in design, which
depend on furnace characteristics. Some types and groups of hee
transformers are performed as transformer aggregates, including main ’
transformer, regulation transformer, booster transformer: modifications with separate
voltage regulation in each phase, with three single-phase units in common tank etc.

Different cooling systems (ONAN, OFWF or OFAF) are used in depending on type and
rated power of transformers.
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Transformers for electric furnaces and electric
thermal installations of various application

0JS «ELEKTROZAVOD» produces also several series of transformers for electric ther-
mal aggregates of wide application, which are used for power supply of special electric
furnaces, electric heating aggregates and other high-current installations in various
branches,

Three-phase oil-immersed furnace transformers of series ETCH with rated power up to
10.5 MVA for primary voltages 6; 10 and 35 KV | T —
with no-load voltage regulation at HV winding (up - et 0 L] ~ il
to 8 steps) are used for various electric furnaces SEEEEEEE I S &
and installations, including smelting silicon car- & e g SR
bide, calcium carbide, ferroalloys, ice melting etc. | - .

Step-down transformers with air natural cool- '
Ing are destined for operating at mains 220 V and |
380 V. They are used at various high-current elec- !
tric thermal installations, including ore-smelting
furnaces for calcium carbide production, resist-
ance electric furnaces, laboratory installations,
for electric heating of various apparatuses and
machines, aggregates for electro-magnetic
teeming of aluminum alloys etc. Among them T
there are single-phase transformers of rated power from 8 kVA to
250 KVA and three-phase transformers of rated power from 26 kVA to 345 kVA
with permanent and alternating power, made both of open type or protected (with a hous-

INg). Voltage regulation (up to 20 steps) is realized by changing over of taps with the trans-
former disengaged,
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TpaHchopMaTopbl AAS 3AEKTPoneYeil NOCTOSIHHOMO TOKa
TPAHCﬂ)DPMATOPbI TPE)(':DABHI:IE 10 n 35 KB
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255-144
1200-1071 55,2-31,3
05,5:54 3
110,3-62,5
191,1-108,3
1500-1094 10000 05,2-31,3
95,5543
110,3-62,5
191,1-108,3
1500-783 6000 86,6-45,2
ITAUNKP-2500/10-YXJ14 1500-783 10000 86,6452 : 3557 x 1932 x 2674
1200-627 10000 85,5-44,7

1500-/83 6000 85,5447
1500-783 10000 86,6-45,2
J0/ILHP-3200/10 1660 6300 310-103 2600 x 2200 x 3600

399.182 4
STALUNP-4000/10-YX/4 2500 6000: 10000 401-210Q - 3557 x 1932 x 2674
/ ‘ i 230.8:105,2 '

199,4-329,7
IJTUHKP-5000/10-YXJ14 2500-1500 6000; 10000 116-49,7 4160 x 2600 x 3620
JOALUHKP-5000/10-YXJ14 2000-1333 10000 94.,6-47,3 2750 x 2000 x 3970

2500-1690 10000/V3 94,6-47,3
2500-1690 6000 98,4-49,2

3315 x 1840 x 2600

ATMHP-2500/10-YX/14 3650 x 2480 x 2940

ATMHHKP-2500/10-YX/14 3650 x 2480 x 2940

ITMIKP-2500/10-YX)14 3675 x 2910 x 2674

JOUHKP-5000/10-YX/14 2750 x 2000 x 4050

Ha4yano, okonvanme na crp. 13
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JTUHC-5000/10-YX/14

TPAHC®OP

e
e

2500-2218
2500-2218
2614-1164
2614-1164
2500-1633

2500-1633
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ﬁ'g e
= e M AT ':.;:;

_|.__.__‘, ]

6000
10000
6000
10000
6000

10000

WA )
] ":Ir"u s ‘::-fr"-" 5
NIl 1

MATOPbI OAAHO®A3HLIE U TPEX®DASHBIE 10 kB

1-..r._. =

o i e
o ?f;v‘ffﬁiﬁé e

207,4-92,4
230,8-189 2
399,7-327,7
242,3-198,6
419,7-344
107,8-48 1
103,7-46,2
180-80,0
311,8-138,6
299-133,5
1/26:/71

OKOHYaHMe, Havano Ha crp. 12

3760 x 2360 x 4220

Q04AUHP-B0O0O0/10-T3

4000-3804

6300

400-158,6

J0UH-8200/10-Y3

4000

10000

408-206

3665 x 2511 x 3905

J0ALIHA-10000/10-Y3

9500

10000

493-253

2460 x 2440 x 4400

2970 x 3200 x 4680

JOMTKC-10000/10-YX/14

6300-534

10000

O82-281

3000 x 2200 x 4000

ATUHP-12500/10-YX/14

6300-6300-
o/l 73

6000; 6300,

10000

479-239
240-119
829413
415-206

JOLIHP-12500/10-YX/14

2900-4530);
/500-6180

83336870

92006780

9200-7438

10000

10000

JOUHP-12500/10-T311

/500-6290

11000

204-130
230).5-152
255-162.5

204-130
230,5-152

240.,5-156,0
255-162.5

204-130
230,5-152
255-162.,5
230,5-152

270,5-154,2

4200 x 2400 x 4500

2300 x 2450 x 4430

JOLUHP-12500/10-T3N3

9200-7438

11000

280,9-151,7

2880 x 2425 x 4430

JOUHPM-12500/10-YXJ14

9200-6691
9200-7572
/H500-6065

10000
11000
10000

204,1-1299
225,4-154.5
230,4-152,0

2900 x 2455 x 4505

J0LIHK-21000/10

8333-7150
10000-8394

ITALHKP-40000/10-YX/14

29000-19745

10000
11000

230-140
260-147.4

2700 x 2350 x 4760

10500

226,1-131.9

3780 x 2640 x 4500

4200 x 3500 x 4845
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2500-2000

y S

10500

176,5-88

ATUX-5000/10-Y3 (T3)

3500-3150

10000
10500

309-216
a71-260

3500-2450

6000
10500

159,0-112

ATUX-5000/10-98Y3

3500-3150

10000

143-100

3380 x 3165 x 3/60

ATUX-10000/10-Y3 (13)

4500-3600

6000
10000

178-89

3380 x 2650 x 3/60

ITUX-10000/35-Y3 (13)

10500- 7020

10000;35000

35000

316-211

158-105,5

3910 x 2655 x 4360

ATLNP-10000/10-YXN4

4500-3000

6000

148,1-74,1

L

43

2190 x 2976 x 5340

4994 x 2976 x 4698

22

3900 x 2560 x 4375

ITUH-12500/10-92Y3

5000-2070

6000

200-69.3 |

NY/n0-11

3710 x 2770 x 3830




TPAHC®OPMATOPBI TPEX®A3HBIE U OAHODAIHbIE CYXUE 0,5 kB

TC-63/0,5-YXN4-A 40-26,2
TC-63/0,5-YXN4-M 50-33,4

TCY-50/0,5 YX/14 40-26,2 | 220; 380

e ——

140-60.8 380
140) 3804+5%

160-69.3 380
160 SE0+5%

345 380

1CC-160/0,5-Y3-A

TCC-160/0,5-Y3-M

TCC-400/0,5-YXN4
380

220

OC-25/0,5-YXJ14A

380

OC-63/0,5-YX/14 220; 380

QCY-40/0,5-YXJ14

0C3-100/0,5-YX)14 80-50

OC3K-100/0,5-YXN4 114-71,3

0C-125/0,5-YXN4A ~100-37.5
90-33,7

0C-125/0,5-YXN14M 125-37,5

0C3-250/0,5-YXN4 250-96,5

0C3K-250/0.5-YXN4 | 250905

QCKP-250/0,5-YXN4 250
150

OCKP-320/0.5-YXN4 T 9R0

— e .

| 220: 380

23,75-4,58

23,754,608

42,4-5,32
54,3

63,6-15,9
36,6-9,165
63,6-15,9
36,6-9,165
34,6-8,65
60-15 A/Y-11
20-5 N/-0
A/Y-11
CY/Y0

12.82-6.41:
8 54-4 27
8654.427

84,4-25,3
84,4-12.65

20,92-6,3

(6-47.5;

38-23.75

382375

- 49.0-4.6
91,8-34,3; 183,6-68,6

49046

71,3-27.5

83,3-32,2
84,4
50,7

22.36,8:32.6

830 x 517 x 656

930 x 517 x 656

1120 X 627 x 922

1600 1510 x 620 x 1056

540 x 421 x 555

(28 X 435 x b8/
20X 529 x 676
1035 x 805 x 1345

870 x 695 x 1164
800 x 615 x 885

2052 x 900 x 2110
2052 x 900 x 2110

1080 X 7 /5 x 1280

1400 1080 x 775 x 1280




OnNpocCHbLIA AUCT

3aKa34vunk

Allpec

[py3onony4yarens

ALpec

TexHuyeckue gaHHble
un TpaHchopmartopa

HOMWHanbHas MQUHOCTL, KBA: HoMUHanbHoOe HanpsaxKeHue, KB:
O6moTka BH O6bmoTtka HH O6bmoTka BH O6motka HH
Cxema rpynnbl cOeMHEeHUn
0OMOTOK Yucno das HacrtorTa, u
Cnocob perynmpoBaHus AunanasoH perynuposanus, %
llepeaBmeHune TpaHchopmaropa LLinpuHa konen, mm:
dopma KaTKoB
(rnagkue; ¢ peéopaon) YcTaHOBKa

BHYTPEHHASH
Hanps)xeHne MoTopoB
(220 B; 380 B) Llenwn ynpaBnernus OTnpaBka

220 B, 50 i C Macnom
U3onauma OxnaxapeHue
(HOpManbHan, ycuneHHas) (BoagomacneHHoe unu ap.)

dononHutenoHas nHbopMaums:




