OJSC IRKUTSKENERGOREMONT

In December 2015 O]JSC IRKUTSKENERGOREMONT procured the MIKO-8 analyzer for DC
resistance measurements of windings of oil and dry transformers from 0.4 to 220 kV, capacity of
up to 80000 kW with OLTC and NLTC devices of different types. The instrument is used during
overhauls of transformers both in OJSC IRKUTSKENERGOREMONT, at transformer substations of
OJSC IESK, and at PAO Irkutskenergo.

MIKO-8 meets all the requirements to transformer testing instruments. During the entire
period of MIKO-8 use we diagnosed about 150 transformers (both for testing the transformer
winding state prior to overhaul (without and with winding replacement) and after the
transformer overhaul).

The main merit of the instrument is its convenient design, light weight, reliability, easy
operation, user-friendly menu, an in-built archive of measurements for further analysis of the
results and for calculation, and ability to automatically convert the data. The instrument is
powered from the 200 V main which eliminates the use of internal and external DC power
sources (recharging of an internal battery and an additional external battery). DRM-test of OLTC
devices of transformers allows non-destructive control and diagnosis of OLTC device condition.
During measurements the instruments builds up a graph of amperage at the moments of
contacts changeover which allows assessment of general state of the tested equipment.

High precision and shot time of measurements are also worth mentioning.

On the average one measurement takes from 15 to 30 seconds. MIKO-8 allows measurements of
transformer winding resistance with NLTC and OLTC without its shutdown and without interrupting
the resistance measurement. It is a very important fact as it accelerates the equipment testing.

During operation the instrument demonstrated one drawback, namely, it stated
halving the resistance. But after the instrument servicing in the servicing center of SKB EP,

LLC this drawback was eliminated immediately.

Following the results of the instrument operation, we can conclude that it fully
corresponds to the performances declared and meets the operating requirements of
companies.

We have no claims to instrument servicing.

This reference is permitted to be placed on the SKB EP site and used for the purpose of

advertisement.

Leading Testing Engineer of JSC Irkutskenergoremont, Kiyatko N.V.
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CERTIFICATE OF TRANSLATION

This is to certify that the foregoing translation from Russian into English was made by the
undersigned translator Galliamova Vera of the City of Irkutsk, Russia who is conversant with both
these languages, and that, to the best of my knowledge and understanding, it is a true and complete
rendition of the corresponding original document.

“Association of translation and interpreters” Plc.

|Seal: The Russian Federation; Irkutsk; Public limited company; *“Association of translation and
interpreters”; Primary state registration number 1073808003961; TIN 3808162520|
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AKUMOHEPHOE OBLLECTBO (AQ “UPKYTCKIHEPTOPEMOHT")

B nexa6pe 2015 roga xomnanueit AO «MpxyTcksHepropeMoHT» OBLT IproOpeTeH
nputop MUKO-8, ¢ nensio nposezieHus paboT 110 H3MEPEHHIO CONPOTHBIICHUSA IIOCTOSIHHOMY
TOKy 0GMOTOK MACHSIHBIX M CyXHX TpaHcdopmaropos oT 0,4 o 220 xB, momuocTEI0 10 80000
kBT, ¢ [1BB u PITH pa3siuuHbIX THIIOB. DKCIUTyaTUpyeTcs Npubop NpH KalKTalbHBIX PEMOHTAX
Tpascdopmaropos kak Ha [IP3 AO «VIpKyTCK3HEPTrOpeMOHT», TaK H Ha TPaHCHOPMAaTOPHBIX
noacranmix OAO «MDCK» u [TAO «MpkyTcKaHepro».

MMKO-8 yaoBIeTBOpAET HAIUM MOTPeOHOCTIM B AHATHOCTHKE TpaHCc(OopMaTopoB. 3a
BECh NIEPHOJ IKCIUTyaTauy ¢ nomomsio MHUKO-8 66110 uarsocTupoBano okoino 150
TpaschopMaTOpoB (KaK IpH NPOBEACHHH JUATHOCTHKH COCTOSHUS 0OMOTOK nieper
KamuTATLHBEIM peMOHTOM (63 CMeHBI B O CMEeHOH 00MOTOK), TaK H IOcjie peMOHTa
TpancdopMaTopoB).

OcHOBHOE JOCTOHHCTBO IPHOOPA B TOM, YTO OH BBIIIOJIHEH B y100HOM dopM-(akTope U
HMeeT HeOObINoi Bec, Ha/Ie)KeH, IPOCT B HCNOJIb30BAHHH, HMEET IIOHATHOS MCHIO H
BCTPOCHHBIH apXHB H3MEPEHUH 1A JanbHeHIel 06paboTKY Pe3yIbTaToB H IIPOBENCHHUA
BBIYHC/ICHHAI, a TAKXKe POU3BOJHT aBTOMATHYECKHUi nepecyer naHHbIX. [Tnranue npubopa
ocymmecTeisercs ot cetu 220 B, 4To uekmoyaeT UCoIb30BaHusl BHYTPEHHUX U BHEITHAX
HCTOYHHKOB IIOCTOSHHOTO TOKA (TI0/13apsaKka BHYTPEHHETO aKKyMyJIATOpa U AOMOTHHTEIBHBIH
BHEIIHHH akKymysaTop). CTOMT oT™MeTHTS peskuM GespasGopHoit mpoeepku ycrpoiicts PITH
TpanchOpMaTOpOB, KOTOPBII NO3BONIAET IPOBOAUTD 6€3pa3O0PHYIO IPOBEPKY H AHATHOCTHKY
coctosuus yerpoiicts PITH. B xoze nposeaenns usmepennii mpubop BeigaeT rpadpuk
U3MEHEHHUS CHIBI TOKA B MOMEHTHI IePeKIIFOYCeHAS KOHTAKTOB, YTO II03BOJISET ONPEAEIHTh
oblInee TEXHHYECKOE COCTOSIHHE POBEPSIEMOro 000pyIOBaHH.

. BaxHO TaKkXe OTMETHTE BBICOKYIO TOYHOCTH W He0oIIbIIoe BpeMs u3Mepernii. B
CpeqHeM Ha IPOBEICHHE OJIHOTO 3aMepa YXOoauT oT 15 o 30 cexynn. MMKO-8 nossosisiet
IIPOM3BOJATH M3MEPEHHS CONPOTUBIICHHA 06MOTOK TpaHcopmartopa ¢ I1bB u PIIH, re oTkimo9as
€ro OT CEeTH M He IpephIBas MpoIece H3MEPEHHS CONPOTHBIICHHAS. JTO BaXKHO, IIOCKOJIBKY
MO3BOJISET YCKOPHTH paboTy MO MpoBepKe 000pyNoBaHHUA.

Taxoke B X0e KCIUTyaTaun Ipubopa 6buT BEISBICH HEJOCTATOK (CTaJl 3aHWKATH
CONPOTHBIIEHHE POBHO B JIBA pa3a), KOTOPLIA GbUI yCTpaHeH Mocie OTIPaBKH puGopa Ha
cepeucuoe obcmyxusanne B Ceppucusiii neatp OO0 «CKb OII» B kpaTdaiiiiee BpeMsL.

ITo uroraMm skcruryaramus npubopa MUKO-8 MoxHO caenars BbIBOJ B TOM, 9TO OH
MOTHOCTBIO COOTBETCTBYET 3asBIICHHBIM XapaKTePHCTHKAM, H COOTBETCTBYET TPEOOBAHHAM
9KCIIyaTHPYIOLIeH OpraHu3alim,

ITpeTen3mii K CEpBUCHOMY 0OCITYKHBAHHIO HET.

Paspernaem pa3meleHne OT3bIBa Ha caliTe 1 B peKJIaMHBIX MaTepHaiax.

%/H,.B. Kuamxo
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