Cast resin transformers
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Beenenne

Mpopykuss  MF Trasformatori S.R.L. (manee M®) cocrour w3 TpancopmaTopoe ¢
NOKPLITHAMM TPOMHTAHHBIME CMOI0H momHoeThI0O ot 50 go 15 000 xkBA (CH/CH) u
TPaH(POPMATOPOB NOMEILEHHBIMU B MHHEPANbHOE MAco MOIHOCTL o1 50 1o 15000 kBA.
Crapasics yNOBIETBOPHTE BO3pacTaloltye noTpebHOCTH phitiKa, Bee 606 PacpocTpassione
rocs 3a npegenst Eeponsi, M® uHBeCTHPOBAN pecypcsl M SHEPryl0 HA PACIIAPEHHE NPOM3BOA- |
CTBEHHOW CTPYKTYpbl, TOPAACH AOCTHIHYTOH miomansio Gonee 6000 ke.m. Oﬁnoaneuue obo _ ¥
PYIOBAHHSA TI0 JIMTHIO TO3BOIMIO C NErKOCTHIO L
AOCTHYL [POAYKTHBHYIO CHOCODHOCT: npous
BozcTsa 0 150 Tpanc dopmartopos B MecsiL
Ocoboe BHHMaHME YAENANOCH M3YYCHMIO M
NPOEKTHPOBAHHIO TPAHCHOPMATOPOB CIICIH -
anbHOro HasHaveuus (aas npeobpazosa o =
TEACH, TAMH, MHAYKIHOHHLIX H AYTOBBIX Nie '
yei), a Tawke yxpennenunio Cucremnl Kayec
t8a ISO 9001 ¢ aocThaenunem ceprrduka
Ta Vision 2000. '

INTRODLUCTION

The production range of MF is composed by
cast-resin transformers from 50 up to 15000
kVA (MT/MT) and mineral oil transformers
from 50 up to 15000 kVA. Our purpose is to
satisfy the increasing needs of a market that
is in continuous growth crossing the
European frontiers. MF has invested
many resources and energies enlarging
the company structure, which covers '

now over 600 m* and innovating the Pt
casting plant in order to reach an average, “I F
monthly production capacity of 150 '
transformers.

Special care has been given to the study and the
design of transformers for special uses in the
field of converters, traction, induction furnaces,
arc furnaces, as well as to consolidate our
Quality System, currently ISO 9001,
attaining Vision 2000

certificate.
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: Cneunduxanus Tpancpopmaropa

1) cepneunuk step-lap ¢ opHeHTHpyeMbIMM

KpHCTaIaMH;
naacTuHa obMoTounOM Karymxn HH;
niacruia ob6moroyuHol katymxu BH;
kxourakTel HH;

KkoHTakTsl BH;

THE3[0 ANA OTNARKW J/1s pery;IMpoBanus
BH (mycroe);

coeAuHUTE IbHBIC WHHLI BH;

OTBEPCTHA AJIA TIEPEMEILCHHA;
TPAHCNOPTHLIE KONeca,

10) HwKHHE W BepXHHE KapPKACHI;
11) KaceTa-KOMMYTATOP BCRIOMOTATE/NBHOH

CUCTEMBEIL,;

12) 3asemnsomuii saxum (PT-100);

- 13) priv-BonTsl Ans noabema.

KEY

1) step-lap core with oriented crystals
2) LV slab winding coil

3) HV strip winding

4) LV terminals

5) HV terminals

6) HV socket converter (empty)
7) HV connection

8) Tow hooks

9) Bi-directional rollers

10) Upper-and lower armatures
11) Auxiliary cireuits box (PT 100)
12) Earth terminals

13) Lifting lugs/eyebolts



1B641630 KVA [AN] - 1DODDB00-525V SOHz

FEATURES AND
ADVANTAGES

MF resin cast converters satisfy the fol-
lowing requirements:

a- self-extinguishing and low emission of
fumes (F1)

b~ little need for maintenance

¢- absence of liquid collection tank

d- reduced dimensions

e- possibility of installation near to LV
supply

f- easy disposal (as municipal waste)

- possibility of installation in very humid
places (E2)

h- possibility of installation in open spaces
and at low temperatures (C2)

i- excellent resistance to short circuits

@) BO3MOXHOCTL YCTAHOBKM B OTKPHITHIX

XapaKTepHCTHKH H JOCTOHHCTBA

Tpacdopmatopest M® ¢ NOKpLITHAMH B CMOJIE,

Y/AOBJICTBOPAIOT C/ACAYIOIME XaPAKTEPHCTHKH:

a) aBTOMATHYECKAs CNOCODHOCTL CaMOTY
WeHHA ¥ HU3KHHA Buibpoc razos (F1);

b) MHHUMaILHOE 00CTYKHBAHKE;

€) OTCYTCTBME pesepryapa jans cobnpanus
HUIKOCTEH;

d) maneHsKHe pasMephi;

€) BO3MOXHOCThL YCTaHOBKHM pajiom ¢ HH;

f) nerxocts B nepepaboTke (KaKk ao0bie
OTXO/bl);

g) BO3MOMKHOCTbH YCTAHOBKH B MECTax C
Sonsuiod BraxkHocTsio (E2);

MecTax M npu HU3KHX Temnepatypax (C2); 1"
i) OTAMYHOE COTIPOTHUB/EHHE KOPOTKOMY |
3aMbIKAHHIO. r

18641630 KVA [AN] - 10000/600-525V SO0Hz |
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O6MoTKa HH3KOT0 HANPSIKEHHS

Obmotk HH BeinosHeHs! W3 amoMHHHEBOH

. JICHTHI BBLICOTOH, PaBHOH OCHOBHOH KOJIOHHE,

HTO MO3BOJIAET CHU3HTL JO MHHHMYMa oce

| BbiC YOWNHS, BOSHHKAIOUWE OT NOTOKOB

KOPOTKOTNO 3aMbIKAHHS
W3onsuus Mexcty BUTKaMu JocTuraercs 6aa-

| rojaps uzonMpyiouiei niactune knacca F.

llepen cBopkoi, obmorkn HH norpyxatores

. B CMOfY, 3aTeM MOKPBIBAIOTCA MOAHMEPHBIM

cnoem npu Ttemnepatype 150°C. Dror npo
1ECC NO3BOAACT FAPAHTHPOBATL HAUTYLIHE
XapaKTepHCTHKH JUIS CONPOTHBACHHS BHEL
HHM SBICHHAM (BNDKHOCTH M aTMOCHEPHOMY
3ArpASHENHIO).

Obwmorxka pacunTaHa ¥ BLINONHEHa TakuM ob
pasoM, 4TO MakCHMalbHas Temneparypa dyk

. UHOHHPOBAHHA NPH MOJHON HArpY3KE PaBHO3

Hauna knaccy F (100° C). Coeepuwensas kon
LCHTPHYHOCTh JBYX obmorox (HH n BH).
NOAICPIKHBAEMBIX NPH  NOMOLUH  PACnoNo
MEHHBIX HA PACCTOSHMM CHELHAILHLIX ONOp,
NO3BO/IACT PABHOMEPHO PacTIpeeHTh NOTOK

HATPY3KH M TEM CaMbIM NPEAOTBPATHTL |

anomanbHele BuOpatmm.

LOW TENSION
WINDING

LV windings are produced in aluminium strip
with the same height of the primary limb to
reduce to a minimum the axial strain due to
short circuit currents,

The coils are insulated by a class F insulating
block.

Before mounting, the LV windings are immersed
in alkyd resin and then polymerised at 150° C.
This process guarantees excellent resistance to
external agents (humidity and polluted atmo-
sphere).

The winding is calculated and made so that the
maximum working temperature rise with a full
load is equal to class F (delta T=100° C).

The perfect concentricity of the two windings
(HV and LV) is maintained by special spacers-
supports which allows the supply flux to be
distributed uniformly and avoids the onset of
abnormal vibrations.
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O6MoTKa BBLICOKOro HANPSKEHHES  HIGH TENSIDN

O6moTku BH H3roToBnEHB! H3 aMIOMHHEBOH
nentsl uan npoeopa UNI 4507 n ec pasme-
pbl BHINONHEHE! TAKHM 00paszoM, 4T0 Temie-
paTypHOE pacliMpeHHe He MPOBOLMPYET ne-
pesmeieHul (TpeHniH) MLy NPOBOAHH-
KaMH W CMOJIOH, TaKke HE NOABSPraloTcA
yuieply OT BIMSHHS HEKOTOPHIX BHELIHMX
AMHAMUYECKHX 3P(PEKTOB KOPOTKOINo 3ambl-
kaHug. MeTOZI KOHCTPYKTHBHO FapaHTHPYET
COBCPIICHHOC pacnpejelieHHe eKTpuyec-
KOFO MOAsA, C HCK/IOYCHHEM PHCKA OT 4ac-
THYHBIX 3NCKTPHYECKHX Paspsioe, a TaKe
OTJHYHYIO YCTOHYMBOCTb OT CHJIOBBIX BO3-
AeckcTBril (Harpy30K) H HMIYJIBCOR.
OB6MOTKa H3rOTORNECHA H3 MATEPHAIIOB (CMO-
Jbl, IPOBO/IHHKOB, H30/ISUMOHHLIX MaTepHa-
noB) knacea F.

MaxcumanbHas Temneparypa (yHKIMOHNA-
posanua 100°C (knacca F). C remmeii u
BHYTPEHHEH CTOPOHb! MPHMMCHEHB! CETKH H3
CTEKAOBO/IOKHA, MPONMTAHHLIC B BaKyyMe,

KOTOpLIE YBEIHYHBAKOT TCDM o-uexgmm i

KHE XapaKTEPHCTHKH.

HV windings are produced in aluminium
strip or wire (UNI 4507) and are dimensio-
ned so that thermal expansion does not
cause slips between the conductors and the
resin; they have also been planned to resist
the external dynamic effects of short circuiting,
The production method ensures a perfect
distribution of the eleciric field and the
absence of partial discharge as well as an
excellent resistance to impulse stress. The
winding is constructed with class F mate-
rials {resin, conductors, insulators).

The working temperature rise is 100° C
{Class F).

Vacuum-cast glass netting are included insi-
de and on the outside increasing thermic-
mechanics characteristics.




MarsuuTHbIH cepaedHuK

MarEHTHbIH CepACYHHMK BHINIONHEH W3 AHW3OTPOMHOH MATHHTHOH NMCTOBOH CTanW,
yMelomeil uuskue moTepy (mHaykuus B (ase npoektupopanus paska 1,5 Tecna).
JucToBas CTamh pacnonokeHa TakuM 00pazoM, 4TOOhI MCKMIOYHTL AHOMA/bHHIC
MECTHHIE 1ICPCIPCBH M TApaHTHPOBaTh PABHOMEPHOS PacTIpefieNieRHe MArHuTHOrO
nons, MPH 3TOM, TIOCPEACTBOM MCTIONE30BAHKA TEXHOIOIHHU pe3Ky M COOpKH step-lap
BCTABNIGHHOrO CEpACYIAKE, W pe3ku B 45°, CHIKACTCA A0 MHHUMYMa YPOBEHD IyMa.
Brarosaps TakuM H30OpeTEHHSM, HOABIAETCA BO3MOKHOCTH yMeHbulwis denomen
NPUHYKACHHS, KOTOPLIH 3aK/MIOUCH B 3)perre HACLUNEHHOCTH Oanaxcupa.

CucTema yaiia 3a3CMICHNAS BbIIOJHEHA TaK, 9T00BI, B C/lyae KOPOTKOTO 3aMbIKANH3,
BLLACPXKATH 3NSKTPOAHHAMUIECKHE YCHIIHA B 0BMOTKE.

MaxkcumansHas Temnepatypa §ysxusonupopanus 100° C.

CepueunuK OKpallieH aiKHAHLIMA B AHTHKOPOSHIAHBIMU KPaCKAMH.



The magnetic core consists of oriental crystal laminations with a very low loss factor (in the
planning stages, the induction is equal to 1,5 Tesla).

The laminations are arranged in such a way to eliminate abnormal local overheating and to
ensure uniform distribution of the magnetic field, reducing the noise level to a minimum by
using Step-lap cutting and mounting and the 45° cut at which the cores are placed. This
method reduces compression which would cause saturation of the yokes.

The pack immersion system is dimensioned in such a way to resist the electrodynamic force
of the windings in the case of short circuits.

Working temperature rise is 100°C.

The core is coated with alkyd and anti-hygroscopic paints.
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¥YceraHOBKH ¢ DOKpLITHEM

M® wucnonssyeT ABAAUATHICTHHH ONbLIT
paboTel U BLICOKYIO TEXHOJOIMIO 1O YC-
TAHOBKaM C MOKPLITHEM VI MOMYYCHHS
KOOI C BLICORMMH TCXHONOTHYSCKHMH H
ICTETHHECKHMH KAYECTBAMH.
Hcnonesyemas cMona 3n0KCHIHONO THIA
CIBA Aradit n°CYS5538 (3arsepawrens
Harden HY 5571), nachlimeHa KBapueBbiM
NOPONIKOM W ITHHO3EMOM.

Ilpoaykuus M@ orseuaer cieaylommum

XAPAKTEPHCTHKAM:
- Oe30PacHOCTH: HeMeneHHas cnocob-

HOCTH CAMOTYIUCHHA W Manas TOKCHY-
HOCTH ra3op oOpasyemas npu CropaHuM
(cepruduxar);

- (PH3HKRO-MEXaHWYECKHM: OTIHMNHAi YyC-
TOWYHBOCTE MPH TEPMHHECKHX Nepena-
Jax, orauqHas ycroH4MBOCTL OTHIO, OT-
CYTCTBHE TCUIPOCKOUIMYHOCTH, KO(pdH-
IHERT TEPMHUYECKOTO YBENHYEHHS OMEHB
6nusok ans nposoaxu kos BH.

- TESPMHYECKHM: MOKasaTelb TeMnepary-
put cornacro IEC 216: 156° C (6omsmre
150°C, uto cootsercTyer knaccy F).

MF casting plants reflect the experience
and high technology acquired in the last
fwenty years and produce columns of
elevated technological quality and
appearance.

CIBA Araldit CYS338 epoxy resin (harde-
ner: Harden HY5571) is used, loaded
with quartz powder and anti-sedimen-
tary alumina trihydrate.

MF products can boast the following cha-
- safety: immediate self-extinguishment
and low fumes toxicity (certified)

- phiysical-mechanical: excellent resistan-
ce to changes in temperature; excellent
fire resistance, absence of hygroscopicity;
thermal expansion factor very similar to
that of HV conductors.

- Thermal: temperature index in com-
pliance with TEC 216: 156°C (higher than
150°C and therefore class F).
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I mminosem + KpestHesem

Berpsxusanne SHAKER/DRYER
120° C 120°¢

Cyuira

PRE-
MINER

Hpeasapureannoe ; Bamiym
CMCHIHBAIIHE ——g VACTTM

RKoneupoe cMemuBanne /
Final Mixer

Ratyvmka BH AsToras/Autoclave
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Ocnamenue

Tpanchopmaropst npoaykuuu M@ crabxensl

CEAYOWUMHY CTALAPTHLIMM aKCeCCyapaMu:

- TPAHCMOPTHBIMM KONECAMH;

- peiM-Ooaramu  And noasema;

- KJIEMHasl NaHEb PEryIHPOBKH;

- MAHENAMM M3 IIMKCHIIa3a AN NOKPbLITHA Kie
MHOH naHemm;

- TaONMYKOH € HSNEKTPUYCCKUMH HOMMHAILHBIMH
JIaHHbIMH;

- NAACTHHON M3 HEP)KABEIOWEH CTalH OIS HA3eMHO
T PACTIONOIKEHMS;

- kopobKa KIeMHOW nasend Aas AOMOAHUTENbHEIX
KOMMYTailHii.

Mo npocsbe noTpebureneli BOIMONKHA YCTAHOBKA

CAEAYIOUHX JOTIONHUTE/ILHLIX AKCECCYApOR:

- KPIOKOB A5 NepeMeILCHHS;

- ABYXKOHTaKTHOTO TEpMOMETpA;

- repMomeTpuseckux aarunkos PT 100 (n°3);

- MPOXOAHBIX M3OJAATOPOR H30NATOPOB, NCPCAAIO-
wux BH B poserxy Tvna Elastimood (3ampmen-
HOI'O THNA);

-3NEKTPOCTATHYECKOrO oKpaHa mexay CH u HH;

- aneKTpoyAanurencii (BEHTHASTOPOB);

- Bokca co crenensio sawurst [P 23 (315),

- 3AMUTHONO KOHTEHHEpPa M3 MIEKCHriaca ToNbKO
ans HH;

- OIOK MpOrpaMHpYeMOro YCTpOHCTBA ANA KOH
TpoNs 33 Temmepatypol TpaHcopmaTtopa ©
BO3MOXHOCTBIO €0 OTKIIIOYEHHS H YCTaHOB KOii
NPHAYUTEALHON BEHTWASIMY ¥ CHIHA JIM3ALIAH;

- AHTHBHOPHPYIOUMX onop.




Mo oKOHYaHAIO NPOM3BOACTBEHHOro LMKNA mnpoaykuud, Gnarojaps obopynosaHHOMY

NOMENICHHI0 AN WCALITAHHA U CHeUUanHIHpoBaAHHOMY NCPCOHANY, M® g cocrosHHH

OCYHICCTBHTBL BCE HEODXOAMMbIE JKCHEPHMELTH, coraco Hopmaturam CEI 144 u 14-8

IEC 60076-1/11, IEC 146-1-2 u IEC -1-3, CEI ENI 60146, DIN 42523 CEI EN 50329
[IpHeMOoCAaTOHbIE UCHLITAHUA

uamMepenne KoadPuLmMeHTa TpaHcHopMaIn H NEPeMEIIICHHA TIOA YIJIOM HAK/IOHE;
WIMEpeHHeE NICKIPUHCCKoIo conpoThrierns obmorox CH u HH;

HCIILITAMHE NPHICKEHHBIM HANIPAKCHHEM H HHIAYCTPHAILHOH 4acTOTOH Ha oOMOT KH
CH v HH B | Munyty;

MCHLITAHKE WHAYKTHRHLIM Hanpsoxensem B 100 1'LL;

ONPEAC/ICHHE TOTEPh XONOCTOr® X0/a H COOTBETCTBYIOLUEH JNCPI HH;

ONPENENCHHE MOTEPh HAMPMKEHHA, BOZHUKAIOWMX OT HArpYsKH H JIEKTPHYECKOro
COMIPOTHRICHHA NMPH KOPOTKOM 3aMbIKaHHH;

H3IMEPEHHE HaCTHHHOro pazpsukeiun cornacino CEIEN 60076-11

M3MEPEHUE CTEKIOBHHOIO 1IEPEXOAA 1IPH NOMOIIH kanoprmeTpa Metter

Tunoesie ucnsiTanus ( no npocsbe)

1)

HCMIBITAHHE YCTOHYMBOCTH HMIIYJICY:

2) TemnoBoe HoubiTanMe (C  OMPCACACHWCM TEMUepaTyphl CepOeuHHKd) KaK A

3)

TpanchOpMaTOPOB pacnpeaeaeHHs, TaK W Ang TpaHchopsmaTopos npeodpasobanus;
H3MEpeHME YPOBHS WwyMa cornacHo HopMasm CEI EN 60076-10

CrieunanbHbiC HCTTHITaRKA (N0 Npockde | ocyliecTRAReMbie B slabopatopusx CESI):

1

WCMBITAHHA Ha YCTOHUMBOCTL KOPOTKOMY 3aMbIKailMiO COIJIACHO HOpPMaM
CEI EN 60076 - 5

MCIBITAHAS HAa OTHECTOHKOCTH cornacko Hopman CEI EN 60076-11

Ha KIacCHpUKALKIO Mo KauMaTuseckomy Henoinenue; CELEN 60076-11

Ha KNacCHPUKALIMIO HO 3KOIOTHYECKHM YCAoBHAM-; CEI EN 60076-11
M3MEPEHHE MEKTPOMArHUTHOO nons cornacko Hopmam CEI EN 500 81-1-2
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E2 C2 F1

B naboparopuax CESI 8 Munane M® nposeaensi caeayomue ucnpranus (otyer
A 9032401

- HCHLITAHUE ANIEKBATHOCTH KAUMAaTHYECKOMY Wenoanenuio C2:

= HCILITAHHE ANEKBATHOCTH SKONOIrHYeCKUM YCIOBHAM E?,.

= HCTIBITAHKC Ha OrHecToHKoCTs [7]

Ha TPAc(OPMATOPE C NOKPLITHEM B CMOAE MOIHOCTBIO 1600 KBA.

Ha ocuose stux nenkimanmii, M® Brenpuna HAIKONMHRMIGHCS ONLIT HA CBOIO CTAHARPTHYIO

MPOAYKIMIO, CAEIIAB TPAHCPOPMATOPL! OLHMMH H? HAWDONCC MANCHKHBIX H OTRETAKONIUM
TpebOBAHHAM HOPMATHBOB.

EBECE2 R

At the CESI laboratories in Milan, MF passed the E2, C2, and F1 tests on a 1600 KVA cast
resin transformer (rapport A 9032401)

The experience gained by this test gives our fransformers much more safety than much
other.
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[Tpouenypa ucnurmamus
Tpanwpp' "mfea&g nojauw MATaHHA [o-
MECTHIH Ha 144 uaca B KiumarT-kamepy ¢
BA@KHOCTHIO 90 5% m npu
so3ayxa 50 £ 3°C, npu 3710M TeMnepatypa
BOABI cocTasuna ot 0,5 a0 1,5 C/m.
lMocne Tpex wacos, B HOPMAABLHBIX YCA0BU-
X, ObUIM NpOBEACHB! MCTILITAHHS NOJ BJIH-
AHHEM BHOMO W MPHIOKSHHOTO Ha-
npaxenns ¢ 75% noxasareisMu HOPMBI.
BHbiE npoLeAypbl Guinu
BLINO/HEHb Ha BeeH npoaykumy M®.,
Ha Beex konoHHax BbLICOKOrO HanpmKeHus
U3YYalOTCA  JIMHMH  BBIXOJIA, KaK Ha
wionsTopax BH, Tak ¥ B 20He HIMeHeHun
HAlpag/iedus  TOKA,  4YTO  [103BONSET
YCTGHABTHBATL TPAHC(POPMATOPL B O4EHDL
BADKHLIX H NBIJIBHBIX MECTaXx.

c2

Ilpoueaypa uenbimatns,
Tpascopmarop Ha 12 4acoB HOMECTHIIN B

CIOBHS Temniepatypul -25°C, mocne yero
bl NOAKMOYEH TOK (B 2 pasa Gonbiue Ho-
MuHaALHOTO) noka Ha obmorke HH nenoc-
THIIACh MAKCHMATbHAN KOTO

npesycMatpusaeTcs ang knacca 40°C,

W:Tpancq)opmmpe, npu *25+10°C, npu
MPOBENCHHH MCNLITAHHA N0  BIHAHHEM
NPHAOKEHHONO u MHAYKTHBHOTO
HanpmkeHHS B Mmanom ofbeme HIMEpeHHS
YACTHMHLIX  Pas  PAJiOB  BHISBAIOCH
OTCYTCTBHE MUKPOTPEILHH.

Oneparusnsie ApoLeaypbi
BLITIONIHEHB! Ha Beei npoaykiuy M®.
OcymiecTanieH  NOCTOSHHBLIH  KOHTPOAL
MEXAHHYECKHX XAPAKTEPHCTHK CMOJBI, T.€.
CHCTEMATHHCKAs MNPOBEPKA CTEKIOBAAHOND

ObuK

HEPEXOAa.

Bo Bpems  nponuTkH BHYTperHeld =
BHEMIHEH obmoTKH OCYIIECTRARETCH
BBEJCHHC  NPONMTAHHBLIX  CETOK M3

CTEKAOBO/IOKHA. 4TO NMOSEONACT BbIICPAKATH

moboi TEPMHUECKHH LIOK.

F1

[lpouexypa ucnbrratius

ocae €HHA Xa MCTHK HC-
NONB3YEMOH CMONh NOJHOM IHKIE

noa HH 1 nox BH), ee pazmemaror
Ha 60 MMHYT B CICLMAILYIO KOMHATY AMA
HC- nbiTaHMi. 374ech OHa [MOABEPraeTcs
MCTOYHHKY NEPBHYHOIO rpesa
(cropanwe npu olmegx)enenaou KONIHYECTBE
JTHAOBOIO  CNIH W BTOPHYHOTO
oToNKTenbRas mms 750°C).
O BpeMs BCEr0 MCNLITaAHMA  ObuIH
J4PErHCTPHPOBaHL! W AHAIM3HPOBAHBLI

TeMnepaTypsl 0OMOTOK H BO3/IyXa HA BXOJE
H BBIXOAE, & TAIOKE Pacn HUE CBETA
B CEKUHH M3MepeHus  (MaToBOCTH)
BHINYCKAEMBIX 2308, KOTOPbIC AOMKHbI
BOWTH B ONPElICICHHbIC I'PAHHLILL.

- e npoueaypbi Gbinn BuimoOnHe
Hbl Ha Beel npogyxupy M®.B npoxykTus
HO#i (pade Bceraa Menionbayerces cmona obna
Aarotias cocoOHOCTBIO CAMOYHHUTOKEHNS
Gnaronaps BBEACHMIO IIHHO3EMA, KOTOpPAsA
B COCTOSIHHM, B CIyuae NOMapa, WCTOMaTh
rasbl ¢ OTCYTCTBHEM TOKCHYHOCTH.

144 hours in a climatic chamber with humidity
at 9045% and with an air temperature of
5023°C; and a water temperature of between
0.5 and 1.55/m. After three hours under nor-

mal conditions, the induced voltage tests were
carried out and applied to 75% of standard
values.

Operations carried out on all MF production
Escape lines are studied for all high voltage
limbs, both on HV insulators and on the swit-
chover area so that the transformer can be
installed in very humid or dusty places.

Test procedure

The transformer was subjected to a tempera-
ture of -25°C for 12 hours, after which double
the rated voltage was applied until reaching
the maximum temperature rise allowed for
the class in question.

After verifying that there were no microcracks
after the transformer had been brought to
*25°C#10°C, induced voltage tests were car-
ried out and applied to the reduced values
and the partial discharge was measured.
Operations carried out on all MF production
A constant check was made on the mechanical
properties of the resin, that is a systematic con-
trol of the glass transition.

During the internal and external winding
phase, webs of pre-impregnated glass fibre are
inserted to ensure that any thermal shock will
be withstood.

Test procedure

After checking the properties of the resin
used, a complete phase (LV winding and HV
winding) was placed in a special test chamber
for 60 minutes. Here it was subjected to a pri-
mary source of heat (combustion of a set quan-
tity of ethyl alcohol) and a secondary source
{radiant panel at 750°C), The temperatures of
the windings and those of the air input and
output were monitored and analysed during
the whole duration, and alse the transmission
of the visible light in the measurement section
(opacity) and the fumes emitted which must
be within well defined limits.

Operations carried out on all MF production
In production, only self-extinguishing resins
are used, with the addition of alumina so that,
in the case of fire, the fumes are non-toxic.
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The quality of MF transformers is guaranteed by a continuous check on all aspects of pro-
duction. In recent years, MF has made numerous checks with positive results in the CESI
laboratories in Milan and has also obtained ISO 9001 certification from SQS IQNET.
These features have allowed MF to become supplicrs for main Furopean groups such as:
ENEL - Siemens - Ansaldo - ABB - RFI - VATECH - Nuove Pignone.




| “
Trasformatori s

Sede Legale e Stabilimento: Via S. Anna - 25011 Calcinato (Brescia) ITALY
Tel, +39 030 9636020 - 028 - 596 Fax +39 030 9980218
www.mftrasformatori.it - e-mail: info@mftrasformatori.it



