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Dtd. 01.06.2009 # 16/429

ATTN: O.N. Ekaterinina, Deputy Director of SKB EP

Re: Reference on the PKV/M7 Instrument

0JSC MRSK OF URALS has been intensively using instruments PKV-35, PKV/U3, PKV/M5, and
PKV/MT7 in its production activity.

The instruments are used for monitoring the characteristics of 6-110kV circuit breakers of the following
types: VMT-110, MKP-110M, S-35kV, VEB-110kV, VMPP-10, VK-10, VMG-10, and VMG-133.

PKV/M7 instrument has been used since September, 2008. The instrument is convenient is use, has low
weight, friendly interface; it allows measurement of parameters of high-voltage circuit breakers 6-110 kV
during diagnosis and maintenances. The instruments proved to be efficient for revealing, without
dismantling, the deviations from rated parameters of equipment and for identification of the scope of
maintenance work.

Graphic presentation of characteristics is rather vivid and gives the required information about the
operation of elements and nodes of circuit breakers (drive operation, contact travel momentum, operation
of buffers, dynamic time characteristics, etc.) during the whole cycle of measurements and at any time
moment.

Under availability of the results of previous checks one can get generalized estimates of the equipment
condition and life remained. Thus, instrument allows non-destructive testing of circuit breakers, control of
several nodes at a time with high sensitivity, and identification of the incipient defects at early stages.

Still, there is an area for perfection of the instruments, software and manuals. Particularly, use of three
linear sensors simultaneously instead of one sensor for recording the characteristics and for determination
of time delay in the contact travel would considerably reduce the period of measurements.

Operations Manuals for the instruments should include optimum manufacturer’s characteristics of
measured parameters for a certain type of circuit breakers. That would give unambiguous idea on the
function and would facilitate the untrained personnel’s’ work.
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Dtd. 03.09.2010 # 001/212-14

ATTN: Specialist of Sales and Marketing Department of SKB EP
Lermontov str., 130, Irkutsk, RF, P.O. Box 407, 664033

Re: Reference on Instruments

PKV/M6N instrument has been in operation in our Company since 2008. Measured were time, speed and
travel of circuit breakers of MKP-35/110 kV, VGT-110 kV, VMT-110 kV. VEB-110 kV. VBE-35 kV,
VT 35 kV, VM-35 kV, C-35 kV, VK-10 kV, VMP(e)(p)-10 kV, and others.

Joint application of PKV/M6N and PUV-10 instruments allows us to specify all the possible operations
and complex cycles (ON-OFF, OFF-ON, OFF-ON-OFF, etc.). The instrumentsl are convenient in
operation and do not require high qualification of personnel.

Instruments can be operated at low temperatures of the ambient air. Small size and weight is another
benefit of the instruments.

Head of STE /Signature/ A.Yu. Dolzhenko
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Or3biB Ha npubop [IKB/M7

VYeaxaemas Onbra HukonaesHa!

OAO «MPCK Vpana» B cBoeil NpOM3BOACTBEHHOH JEATEIbHOCTH
ucnons3zyet npubops: [IKB-35, [TKB/Y3, [IKB/MS, [TKB/M7.

[TpuGopsl HCMOABL3YIOTCA IS KOHTPOJIA XapaKTepUCTHK BbIKIIOYaTened 6-
110kB tuna: BMT-110; MKII-110M; C-35xB; BDb-110xB; BMIIII-10; BK-10;
BMI'-10; BMI-133.

[Tpu6op ITIKB/M7 ucnoas3zyercs B npousBoacTBe ¢ ceHTabps 2008 rojaa.
[Ipubop ynoben B HCMOJIb30BAaHUH, UMEET MAajlbld BEC, XOpoLlee MPOrpaMMHOe
obecrieyeHue ¢ JIOTHYHBIM HHTEp@eicoM, MO3BOISET BLINOIHATE H3MEPEHHA
XapaKTEPHUCTHK BBICOKOBOJILTHBIX BbIKItodaTeneil 6-110 kB npu amarHocTtHke M
pemaHnTax. [IpubGopsl nMokazanu cylecTBeHHYIO YP(PEKTHBHOCTb NMPH BbISBIEHHH
OTK/IOHEHMH OT HOPMAJIbHbLIX NApaMeTPOB OOOPY/I0BaHKS U ONpeAeneHus 00beMOB
BOCCTAaHOBHTeJIbHBIX paboT O6e3 npeaBapHUTeIbHOH pa3dOoOpKH.

['paduyeckoe npeacraBieHHe XApaKTEPUCTHK, MPU CHATHH MapamMeTpoB,
HarIsIHO M MHGOPMATHBHO XapakTepu3yeT paboTy J3/€MEHTOB M  Y3JI0B
BbIKJIOYATeNeH, TaKMX Kak: paboTa nMpuBOJa, MOMEHT XOJa KOHTaKTOB, pabota
OydepoB, AMHAMHYECKHE BpPEMEHHbIE XAPAaKTEPUCTHKH M T.O. HA MNPOTSHKEHHH
BCEro LUMKJIA U B JIIOOOH MOMEHT BpEMEHH.

[lpy Hanmvuuu pe3ynbTaTOB MNPEAIIECTBYIOLIMX  [POBEPOK BO3MOXKHO
nojay4yaTe OOOOLUEHHBbIE OLEHKH TEeXHHYECKOr0 COCTOAHHMS M OCTaTOYHOIo
KOMMYTAlLlHOHHOTO HJIH MEXaHWYeCKOro pecypca.

Takum oOpa3om, npuOOpsl MO3BOJISAIOT MPOBOAWTH OLEHKY COCTOSHHSA
BbIK/IFOYaTelel 6e3 pa3bopKH, KOHTPOJIHPOBATh HECKOJIBKO Y3JI0B OJAHOBPEMEHHO
C BBICOKOH YyBCTBHTE/IBLHOCTBIO M OIpE/e/IEHHIO Pa3BHBAIOILIMXCH Ae(EKTOB Ha
PaHHHUX CTAIHSX.

B kayecTBe pekoMeHIaLUHUi NO COBEPLLIEHCTBOBAHMIO CJIEAYET PACCMOTPETh
BO3MOKHOCTb J10pabOTKH nNpuUOOPOB M TMPOrpaMMHOrO H  METOAHYECKOIro



obecnieyeHns. B 4acTHOCTH,  HMCMOJb30BaHME HE OJHOIO MOOYEPENHO, a
OJIHOBPEMEHHO TpeX JIMHEHHbIX OaTYMKOB [N CHATHS XapakTEePHCTHK H
olnpe/ie/IeHHs pa3HOBPEMEHHOCTH X0/1a KOHTAKTOB, @ TaK ke COKPallleHHs! BPeMEeHH
pabot no obciyxkuBaHui0. JlopaboTaTh METOAHKY ONpe/leIeHUsl Ha4albHOTO yria
3aMbIKaHHS T[JIaBHBIX KOHTaKTOB, TaK KaK [Ba BapHaHTa JalT pa3jM4yHbie
pe3y/bTaThl.

Ilpeqnaraio  BbLIMOMHUTH A0PabOTKY MHCTPYKUMH MO  OJKCIUTyaTaluH
npuOOpOB, BKJIKYHMB B MHCTPYKUMIO K NpHOOPY ONTHUMAbHBIE 3aBOACKHE
XapaKTepUCTHKH  W3MepsieMbIX  MapamMeTpoB S KOHKPETHOrO  THMa
BbIKJIFOYaTeNeH, Ui OJHO3HAYHOTO MOHMMaHMA QYHKUHH M obnerdeHus padoThbl
nepcoHana 6e3 creuHanbHOro ooyyeHus.

B uenom skcrtyarauus nokaszana 3¢p@ekTHBHOCTb H (YHKUHOHAIBHOCTh
JaHHBIX MPHOOPOB MpPH MPOBEAESHHH TEXHUYECKOro OOC/IYKHBaHHA W PEMOHTa
3J1eKTPOOOOPY A0BaAHHS.

Ha ocHoBaHuu wu3noxenHoro, npubGop I[IYB/M7 pekomenayem nans
MCI10/1b30BaHUs IKCIUTYaTALLHOHHBIMH H PEMOHTHBIMH OpPraHH3aLUsIMH.

3aMecTHTe b FreHepaTbHOro AHPEKTOpa 5
TEXHHYE€CKHM BOIPOCaM - ITIaBHbIH HHKEHep /é:V / . 10.B. JleGenen
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