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Ref. No 01-86/9 dt. 17.03.2009

ATTN: Ekaterinina O.N., Deputy Director General of SKB EP, LLC
TO: Lermontov Str., 130. Off. 235, Irkutsk, 664033, Russia

Re: Reference on the Instruments

The PKV/U3.1 (PKV/U3.0) instrument for non-destructive testing of HV circuit-breakers has
been used by our personnel since July 2008. During this period all the types of circuit breakers installed at
the substations of Federal Network Company that are serviced by Vologda Company of Main Electric
Networks have been tested, namely: VVB-220, HPL-220, U-110, and MKP-110. When purchasing this
instrument we took into account positive experience of using previous versions of instruments for non-
destructive testing of HV circuit-breakers (PKV-5, PKV-6, PKV-5M) that have been in use in our
Company for more than five years.

The use of PKV/U3.1 Instrument reduces time for HV circuit-breaker maintenances and raises the
quality of works performed. The instrument allows check of practically every rated parameter of a circuit
breaker (time proper of closing/reclosing at each pole; full time of traverse pass; time delay of contacts
closing/reclosing; contacts bounce, traverse rebound and overshoot, voltage change at electric magnets,
and many others).

The main advantages of the instrument are: small size, high accuracy of measurements, higher
versatility as against its foreign analogues, a simple method for detecting the incipient defects, drawing up
the defects lists without circuit breaker dismounting, possibility to connect the instrument to a computer,
and immediate visualization of the HV equipment state .

Quality of software supplied together with the instrument deserves special attention. It is user-
friendly and rather functional. Ability to create and augment the data base of measurements and to
compare (by overlapping) the curves built for a circuit-breaker at different periods of time is another
advantage of the instrument.

We willingly recommend PKV/U3.1 and other SKB EP instruments for non-destructive control of
HV circuit-breakers to all the companies dealing with servicing, maintenance, mounting and
commissioning of high-voltage equipment.

Our plans are to develop further cooperation with SKB EP, LLC in the area of applying the
advanced versions of instruments produced by SKB EP.

Chief Engineer /Signature/ Yu.P. Tsyberny



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 2 tion and

Address: W& Sukhe-Batora str., 7, Irkutsk, 664011, Russia; tel.: + f
Signed: A/

Sworn bef% me at t&ity of Irkutsk, this 4™ day of September, 2015.
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OTt3p1B 0 TpUGOpam

YBaxkaemas: Onbsra HuxosaeBua!

Hame  npenmpusitue  akrusHO HCIONB3YeT  IpUOOp  KOHTPOJISA
BBICOKOBOJIPTHBIX  BbIKmIOvarenedl IIKB/Y3.1 (IIKB/Y3.0) ¢ MomeHTa ero
npuobperenuss B wurone 2008 ‘roma. 3a 5TOT Mepuos OBLIH  NpPOBEpeHb
BBIKJIFOYATC/IH, KOTOPBIE YCTAHOBJIEHBI HA MOACTAHIIUSX ®OenepanbHoit CerteBoii
Komnanuu B 30He 0GcmyskuBanus Bosoroackoro NPEANPUATHS MarucTpaabHbIX
HICKTPUYCCKHUX CeTeH crefyromux Tunos: BBE-220, HPL-220, V-1 10, MKII-110.
Ilpn  HeoGXomuMocTH TNpHOGPETEHHS NAHHOIO npudbopa HaMu OBLI yUYTEH
TOJIOXXUTENIBHBIH  ONBIT NPUMEHEeHHs Ipubopa KOHTPOJISI  BBICOKOBOJIbTHBIX
BBIKJIIOYaTeNled 0oJjiee paHHUX momuukaumii (ITKB-5, [IKB-6, IIKB-5M),
KOTOpPBIC IIPUMEHSIOTCSI HAMH ke OoJiee S jer.

Hcnonb3oBanne npubopa ITKB/Y3.1 nospoisier Ham COKpaTHTh BpeMsl Ha
MPOBENICHUA PEMOHTOB BBICOKOBOJIBTHBIX BBIKJIIOUATENICH, a TaKKe MOBBICHTE
Ka4eCTBO MPOBOAMMBIX padboT. [Iprbop no3Bonser PEruCTPUPOBAaTh MPAKTHYECKH
BCC XapaKTepUCTUKH BBIKIIIOYATENIS TAKUE, KAK BPEMS BKIIOYEHHA-OTKIFOUECHHS IO
Ka)XIOMY TIOJIOCY, IIOJIHO€ BpeMs JBHIKEHHUS TpaBepChl, IIOJHBIM XOJI,
PasHOBPEMEHHOCTH (110 XO/y) 3aMbIKaHHSA-Pa3MbIKAHUS KOHTaKTOB, X0J1 BUOpaIHu
KOHTaKkTOB, OTCKOK H TIIepeNeT TpaBepchl B KOHIE IBHXKEHHS, H3MEHEHHe
HAlpsDKCHUS HA 9JIEKTPOMArHUTax U MHOTHE JIpyTHe.

K ocHOBHBIM mpenmymecTsam mpubOpa OTHOCATCS: HEGOIBIIHE rabapuThl,
BBICOKAs TOYHOCTh M3MEPEHMH M  YHUBEPCAJBHOCTh B MCIONTB30BAHHM IO
CPaBHEHHUIO C €ro 3apyOeKHbIMM aHATIOTaMH; HECIIOXKHBIH MeTO OIIpeJIeJICHH
3apOKAIOMNXCS Ie(EKTOB, cocTaBleHne NedeKTHBIX BeIOMOCTelH Ges pa3bopku

160023, r Bonorga, yn. NMnakepran, 4. 18 Tenedou: (8172) 57 03 63 ®axc: (8172)57 0325 e-mail oirfvologda cmes. elekira ru



BBIKIIIOYATEJII, BO3MOXHOCTh IIOJKJIIOYEHHUs] [puOopa K KOMIBIOTEPY H
MOMEHTAJIBHOI'O  TIOJIy4€HHS  HariasgHoOW  HUHPOpMAllMd O  COCTOSHUHU
BBICOKOBOJIBTHOI'O 00OpY/IOBaHMS.

Taioke CTOMT OTMETHTH Ka4ecTBO MPOTrPaMMHOIO OOECleueHHsi, KOTOpOe
MOCTABJIAETCA Ha JUCKe BMecTe ¢ mnpubopoM. Hecmorps Ha mnpocrory B
HCIIOJIB30BAaHWHU IIporpaMma O4YeHb (PYyHKIHOHAJbHA. HemanoBaXkHbIM SBISETCS
TOT (DaKT, YTO MOXHO CO3/]aBaTh M IONOJHATE 06a3y MaHHBIX BCEX MPOBEICHHBIX
M3MEPEHHH, a TaK)Ke MPOBOJUTL CPaBHEHHs I'PadUKOB (METOJOM HaJIOXKEHHUS),
CHATBIX Ha BBIKJIFOYATEIIE B pa3Hble IPOMEXKYTKH BPEMEHH.

MbI ¢ pagocTei0 rOTOBBI  [OPEKOMEHIOBATh MPHOOP  KOHTPOIS
BBICOKOBOJIBTHBRIX BbIKMtouarenen IIKB/Y3.1, a Takxe napyrue pasnuunsie
npuoopsl, Beimyckaemele OOO «CKB DII» BceM opraHu3anusM, KOTOPBHIE
3aHUMAIOTCS  OOCIIy)KMBaHMEM,  PEMOHTOM,  MOHTAXOM H  HaJaJIKOMH
BBEICOKOBOJIBTHOT'O 000pY10BaHHS.

B Hammx nmaHax = npenycMaTpuBaeTcs  AanbHeiliee  pa3BHUTHE
corpyanudectBa ¢ OOO «CKb 3Il» no npuMeHeHHI0 B OKCIUIyaTallUd M
COBEPLICHCTBOBAHMIO BBIITYCKaeMOI'0 MPUOOPHOTO MapkKa.

I 1aBHBIN MHXEeHEep %/ HO.I1L. LluGepHbIi



