IRKUTSKENERGO
ENERGY AND COAL COMPANY

IRKUTSK PUBLIC JOINT-STOCK COMPANY (PAO IRKUTSKENERGO)

IRKUTSK HPP, BRANCH

ATTN: Ekaterinina O.N., Director General of SKB EP
664033, Irkutsk,
Lermontov Str., 130, Off. 226

Re: Reference on operation of the SKB EP Company instruments
Dear Olga Nikolaevna,

Specialists of Irkutsk HPP (hydro power plant) have been using the SKB EP instruments for several
years. The PKV/M7 instruments were used for measuring time characteristics of moving parts of such
circuit breakers as ABB HGI-3 (13.8kV), AREVA HGF-1012 (110kV), SIEMENS 3AP1DT-145 (110kV,
220kV), and 3AP1DT-245 (220kV); the MIKO-2.3 and MIKO-7 instruments are used on electric motors
(0.4kV) and the RVR(Z)-20/2000 M-U3, RGNP-110/2000-50UHL1, RDZ-1-110-2000UHL1, and
RNDZ-220/2000U1 (13.8/110/220kV) disconnecting devices.

The PKV/M7 instrument meets all our needs in HV circuit breaker diagnosis. It provides convenient
control of poles time difference using the PC software that shows defects in a circuit breaker long before
they may cause a heavy failure.

The MIKO-2.3 milliohmmeter provides quick output of the results of measurements; it is a universal
instrument that integrates four modes in one. The instrument is rather convenient and mobile. But for
some circuit breaker models the length of a cable for the milliohmmeter mode is not quite sufficient for
convenient instrument manipulation. Battery charge for ‘microohmmeter with account of a current
transformer’ mode is sufficient for one measurement only, which extends the diagnosis time, but the
instrument has an option of fast battery charge.

The MIKO-7 in the course of operation proved to be rather efficient. The only drawback is non-reliable
‘crocodile’ clips. The instrument has a robust shock-proof housing that “saved” the instrument many
times.

The updated software of the milliohmmeter allowed us to save time and eliminate personnel’s mistakes.
When we used a voltampermetre we had to carry several instruments, and a battery; their assembly took
time, and measurements on a transformer took two hours minimum. Time of measurements using the
MIKO-7 is halved or even makes one third of that.

Benefits of the PKV/M7 include: information on the results of measurements and ability to operate the
circuit breaker from the instrument. The MIKO-2.3 is rather mobile; the MIKO-7 has a large set of
functions and automatic mode of operation.

During the SKB EP instruments operation on the main electric equipment of the plant we did not face any
problems, the instruments worked properly, without failures. On the auxiliary equipment the problems
with electric motors were timely revealed (inter-winding short circuit, break of windings end).

Specialists of Irkutsk HPP recommend the PKV/M7, MIKO-2.3 and MIKO-7 to all the companies as they
are cost-effective analogues of the instruments of foreign manufacture.

Head of Electric Equipment Operation Department [/Signature/ O.N. Kasianenko
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UWPKYTCK3HEPIO

DHEPIOYroJibHAA KOMIMAHWA

WPKYTCKOE NYB/TUYHOE AKUWOHEPHOE OBLLECTBO SHEPTETUKU U SNNEKTPUOUKALIMK
(MAO «<MPKYTCKSHEPTO»)

©UAMARN

NpkyTckan N3C

['enepansHOMY OUpPEKTOPY
Kommnaanu OO0 «CKB 311»
Exarepunusnoit O.H.

664033, Poccus, r. UpKyTCK, yiI.
JlepmonToBa, 130, od. 226

Or361B 00 3Kcuryatanuu npubopos kommnaauu «CKb 311»

Veaxaeman Oasra Huxosaesua!

Cnenpamactsl «Mpkyrckoii '9C» pabotator ¢ mpubopamu xomnanum «CKB OII» yxe
Heckonbpko net. IIpubops IIKB/M7 ncnonb3yeTcd Npyu A3MEPEHAH BPEMEHHBIX XapaKTEPHCTHAK
NoABHKHBIX YacTel Beimouateneir ABB HGI-3 (13,8 kB), sexmogareneit AREVA HGF-1012
(110 xB), emogareneii mapka SIEMENS 3AP1DT-145 (110 kB, 220xB) u 3AP1DT-245 (220
xB), MUKO-2.3 1 MUKO-7 npumensiorcs Ha snekrpoapurarensx (0,4xB) u passeIHHHTENAX
PBP(3)-20/2000 M-¥Y3, PI'HII-110/2000-50¥YXJI1, P/I3-1-110-2000YXJI1, PH3-220/2000V1
(13,8/110/220xB).

IMpubop IIKB/M7 ypoBneTBOpseT BCeM HAIIAM MOTPEOHOCTAM B IMATHOCTHKE
BHICOKOBOJIBTHRIX BhIKMIOUaTteneii.  OueHp yn06HO KOHTPOJIHMPOBaTH PpPa3HOBPEMEHHOCTH
nomocos ¢ nomomp nporpammel g ITK, rme mocrynmHo M #H(OPMATHBHO MOXXHO YBHIETH
JedeKTh Ha HaYalbHOM 3Tale J0 TOrO KaK OHH MPHBEAYT K CEPHE3HOM MOJIOMKE.

B Muxpomuwmxunoommerpe MUKO-2.3 panyer GsicTpast BEIIada pe3yIbTaToB 3aMEPOB
4 yHHBepcalbHOCTH mpubopa (4 pexmma B omHoM). Kpome Toro, mpubop odeHp ymobeH u
MoOuneH. [l HEeKOTOpHIX Mojelnel BHIKIOYareeid AmuHbl Kabeneid pexuMa «MAKPOOMMETDY
HEJOCTAaTOYHO JUIsI MaKCHMAJIBbHO YA0OHOro onepupoBanus mpHOopoM. 3apsaaa akKyMyJIsaTopa
npubopa B pexuMe «KMHKPOOMMETP C y4eToM TpancdopMaropa ToKa» XBaTaeT HA OMUH 3aMep,
9TO YBEJMYHBAET 00Iee BpeMs JUarHOCTHKH, HO B IpHOOpe NpeaycMoTpeHa ObicTpas 3apsaaka
Gatapen.

B Munmmmommerpe MUKO-7 HenocTaTKOB B IpOIMECCE SKCILUTyaTallHH MPAKTHYECKH HE
BBISIBJICHO, 34 MCKIIOYCHHEM HEHANEXXHBIX BHHTOBHIX 3aKMMOB THNA «Kpokomum». I[lpmbop
MMEET TPOYHBIM NPOTHBOYAApPHBIA Kopmyc, KoTophii cmacan MHWKO-7 oT moBpexaeHwHit,
HEOJHOKPATHO.

PacmmperHoe mporpaMMHOE o0ecriedeHre MAJUTHOMMETPA TO3BOJTHIIO COKPAaTHTE BpEMS
3aMEpPOB M HCKMIOYATh IpoMaxu paborHukoB. Hampumep, npu pabGote MeTonom
BOJIETAMIIEPMETPOM MPHXOAUIOCE HOCHTE HECKOJBKO MPHOOPOB, aKKYMYIATOP, TPATUTE BpeMs
Ha cOOpKY CXeMBI U NPOBEJCHAE H3MEPEHHH TpaHC(POpPMaTopa BO BCEX MOJIOKEHHAX 3aHHMAIH
HEe MeHee 2-X 9acoB, 9TO He ckaxemb o pabore ¢ MHUKO-7, KOTOpBIA COKpaIiaeT BpeMs Ha
IIPOBEJIEHUE U3MEPEHHM B 2-3 pasa.

Hamnyumee B npubopax: B IIKB/M7 - HHOOPMATHBHOCTE PE3yJIBTATOB B BO3MOXHOCTH
OIIepHpOBaTh BhIKMOYareneM ¢ npubopa, B MHUKO-2.3 - MOOHIEHOCTS W OIEPaTHBHOCTH, B
MMKO-7 - mmpoxuii Habop GyHKIH 1 aBTOMaTH3HPOBAHHELA MPOIIECC paGOTHL

Hpxytck, 664056, a/s 123. Ten.: (395-2) 793-859, daxc: (395-2) 793-856
E-mail: irges@iges.irkutskenergo.ru, http://www.irkutskenergo.ru, OKIIO 00105348
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3a Bpems sxcruryatauud npubopor «CKB OII» Ha OCHOBHOM 3J1eKTpo00OpPYNOBAHUH CTAHIUH
npobiieM He BBIABIEHO, Bce paboraeT B ITaTHOM pexuMe ©Oe3 oTkinoHeHHH. Ha
BCIIOMOTATENHHOM 000PYZOBaHHH BBIABIAIOTCA IPOONEMEI C INEKTPOABHIraTeIsAMH, TAKHE Kak
MEXBHTKOBOE 3aMBIKaHUE HJIA OOpPBHIB KOHLIOB 0OMOTOK.
Crnenmamicts «HMpkytckoit I'2Cy pexomenayrotr [IKB/M7, MUKO-2.3 1 MUKO-7 Bcem
OpraHu3alAsaM, TaK Kak 9TO JOCTOHHEBIE MPHOOPEL, BMECTO IOPOTUX 3apyOeKHBIX aHAJIOTOB.

HavaneHuk yd9acTka SKCILTyaTaluH
anekTpoobopynoBanus UI'2C Kocpsnerko O.H.

Ort3eiB 00 3kcmTyaranuy npubopor komnanuu «CKB 31Ty



