Date

2017-June-14

Dealt with by, telephone

Anders Ablstrom, 446 240 7834 56
E-mail

anders.ahlstrom@se.abb.com

Fax

+46 240 78 38 91

Our ref.

17BG365611

Project
CEZ Razpredelenie Bulgaria AD tender for replacement and modernization of 110kV cable line
“Dragalevtzi” in Sofia

CERTIFICATE OF CONFORMITY WITH
STANDARDS AND ORIGIN

To Whom it May Concern,

We ABB AB, Ludvika, Sweden, hereby declare under our sole responsibility, that all our surge
arresters type PEXLIM P096-XV 123 are designed, manufactured and tested in accordance and in
compliance with the following standards, directives or other normative documents:

Directive: EMC directive 2004/108/EC

Applied EC IEC 60099-4, Surge arresters — Part 4 —~ Metal oxide Harmonized surge artesters without
gaps for a.c. systems.

ANSIIEEE (62.11 and the requirements laid down in our proposal for the above mentioned project.
The equipment is manufactured in our factory ABB in Ludvika, Sweden.

The Process of Engineering, Manufacturing and Testing of the mentioned goods will be accomplished

This has been issued for any purpose it may serve.

Yours faithfully,

Anders Ahlstrom

Area Marketing Manager
ABB AB

High Voltage Products






Mpesod om aHeaulicku e3ux, ussvpwer om fanuena Kupunosa Todoposa;

JEKNAPALIMA 3A CE CbOTBETCTBUE

Pegd. No.:

Hue, KABENOBHA OeuuH MoaAMOKAY, C.D.0.
ya. Ycreuka 840/33, 405 33 fleunn, Yewra Penybauxa
NeKknapupame, ye

NPOAYKT: KaBenu ¢ onTUUYHM BNAKHA 3a 3aKPUT U OTKPUT MOHTaK ¢ Bydep
T™n: CbIAACHO NPUACHKEHUETO
NPoU3BOAUTEN: KABEAOBHA [Jeuyn NMogmokau, €.p.o.

yn. Yereuka 840/33, 405 33 fleunH, Yewka Penybnunka

33 KOWTO Ce OTHACA HacToALLaTa JAGKNapayKs 3a CbOTBETCTBUE, € B CbOTBETCTBUE ChC CAeAHUTE
CTaHAAPTH:

Yewxy CtaHpapTu ' Epponeiicku CraHaapTH
€SN EN 50266-1:2001, EN 50266-1;2001,
CSN EN 50266-2-2:2001, EN 50266-2-2:2001,
€SN EN 50267-1:1999, EN 50267-1:1998,
€SN EN 50267-2-2:1999, EN 50267-2-2:1598,
€SN EN 50267-2-3:1999, EN 50267-2-3:1998,
CSN EN 61034-1.20086, EN 61034-1:2005,
CSN EN 61034-2:2006, EN 61034-2:2005, _
WznuTaku e cboTeetcTeme ¢ TN-OK-KAM-10/003 Wanuraty B cvotsercTeue ¢ TN-OK-KAN-10/003

CbINAcHO pasnopeabuTe Ha AMpekTHBa @Mqﬂ ,

NV 17/2003 Sb, 1 uameHeHusTa. [ 2006/95/EC c vamdhipiiata NS\ |
po IR}
e 4

JonvanuTenia wHpopmalua:
Ceprvdwmrar Ne 1100844 or

2.12.2010T. CX}P
(’““ Ly

¥ MPOTOKOA OT TUNOBU W3nUTaHua Ne 003477-01/02 ot 25.11.2010 . pe
M3LaLEH OT: ENeKTpoTEXHUUKM 3rywebHu ycTas, c.n.
yn. Mog incem 129; 171 02 Npara 8 — Tpos, Yewka Peny6avika

NocnegHuTte Ase Ludpy Ha roguHaTta Ha CE mapKMposKaTa;

MAcTo Ha M3gaBaHe: [leuymH Npescrasaasaw NpoussoauTena: [nodnuc — He ce yeme

[arta Ha usgasane: 15,12,2010r. OnbHOCT: PhKOBOAUTEN TeXHONOTHUA
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Mpunosxkenue kbm feknapauua 3a CE CooTseTcTBME 1)

Kabenau c onmuyvHU 84GKHA 3a 3aKpUM U OMKpUm monmax ¢ 6ydgep

/A - Ka6en 3a 3aKPUT ¥ OTKPUT MOHTAX
)= KaBen 33 3akpUT MOHTAX
V- FABTHO GUKCHPAHW BAaKHA
Q- Boao6/10Kupall, maTepuan 8 A4PpoTo Ha kabena
(ZN) - HemeTaneH T8LPA, enemenT nog oGByBKRaTa
(BN) - HemeTaneH TBbPA enemeHT nog obsMBKaTa C MOACANEHE 3aLMTa CPely rpusayn
H- be3sxasoreHHa 0b6BMBKa
. B- ApmUpoBKa
(_ | (RO, 63vzk)- [dnameTbp Ha apMupaliata »uua
(SR) - ApmMUpoBKa oT roppupaHa CTOMAHEHE NaHTd
WBF - NOACKEHO CTLKABHO OMpEXeHMe — CTaHAAPTHa 3almTa cpelly rpusaum (6es WBF -

YCUNEHO apaMUIHC OMpexeHHe)







CE CONFORMITY DECLARATION

Ref, No.:

We, KABELOVNA D&&in Podmokly, s. I, 0,
Ustecka 840/33, 405 33 Dégin; Czech Republic

declare under our sole responsibility that
the product: Fibre Optic cables for indoor and outdoor use with a tight buffer
type: see enclosure

manufacturer: KABELOVNA D&g&in - Podmokly, s. 1. 0.

Ustecka ul. 33, 405 33 D&&in, Czech Republic @\\

to which this declaration relates is in conformity with the following standards:

Czech Standards European Standards

'CSN EN 50266-1:2001, EN 50266-1:2001

CSN EN 50266-2-2:2001, EN 50266-2-2:2001

SN EN 50267-1:1999, EN 50267-1:1998

CSN EN 50267-2-2:1999, EN 50267-2-2:1998

CBN EN 50267-2-3:1699, EN 50267-2-3:1998

GSN EN 61034-1.2008, EN 61034-1:2005

CSN EN 61034-2:2008, , EN 61034-2:2005

tested according to TP-OK-KDP-10/003 tested according to TP-OK-KDP-10/003

following the provisfons of Directive:

NV 17/2003 Sh. including amendments 2006/95/EC including amendments

Complementary information:

certificate No.: 1100844 of 2.12.2010

and Test report No.: 003477-01/02 of 25.11.2010

issuedby  Elekirotechnicky zkudebni ustav, s.p. _
" Pod Lisem 128; 171 02 Praha 8 - Troja, Czed ﬂ%

The last two digits of the year in which thé CE marking was afﬂxed —

Place of issue: ;;;"«QQDLL Manufacturer representative: ‘ ,
r‘:] Tireiiets, CLXPLE &

_99?

Date of issue: AT A2 Lot Position: /‘//(7(}_«'/ / /&!Af&é}j{j
g owq 'f;:m p{,dm 93\[_7'
9993 9
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1)
Enclosure to CE Conformity Declaration

Fibre Optic cables for indoor and outdoor use with a tight buffer

J/A - Cable for indoor and outdoor use m&)

J - Cable for indoor use

V - Tight buffered fibre
Q - Dry water blocking material in cable core

(BN) - Non-metallic strength member under sheath with improved rodent protection
H - Halogen free jacket

B - Armouring

(R0,63vzk) - Diameter of the armouring wire

(SR) - Corrugated steel tape armouring

WBF - Strength member glass yarns - standard rodent protection (without WBF - strength
member Aramid yarns}

4000







Mpesod om pycku eaux, usgvputer om fanuena Kupunosa Todoposa:
CUCTEMA CEPTUGUKALINA FOCT P
GENEPANHA ATEHUMA NO TEXHWUYECKK KOHTPOA M METPONIOTUA

CEPTIHDUKAT 3A CbOTBETCTBUE
[nozo-re ce yeme] Ne POCC RU. Ar42.H00316
CpoK Ha BanugHocT: oT  08,06.2016 r. Ao 07.06.2019 1.
Ne 1924902

CEPTHOUUUPALL OPTAH Ha npoaykuma [pyXectBo  orpaHudeHa OTrOBOPHOCT

wUeHTbp HayvyHW

U3CNeABAHMA, U3NMUTaHUA Y cepTudvikauun”. Aapec: 115191, Pycus, rp. Mocksa, ya. Boawasn Tynckas, A0M
2, nomentenve XV, kom.1. Agpec 3a kopecnoHgesuua: 115093, rp. Mockea, MapTuiiHuv nep, 4. 1, kopn.
58, ctp. 1. Tenedon: +7 {495) 642-96-26, darc: + 7 (495) 642-96-26, agpec Ha eNeKTpoOHHA nolla:
info@cniis.su. AtectaT Ha akpeaurauuata per. Ne POCC RU. 0001.11AT42, uspafeH Ha 17.05.2013 r. o1

depnepantara cnyxba no akpeauTauma

MPOAYKUMA: Cunosu kaGenu mapra: Nel, Aely, Msfyr, Nefy2r, Nefw, Nelny, Nelnyr,
Mefny2r, MNeBur, MeBurr, {18BHr2r, NsNur-HF, (sMurr-HF, MeNuryr-HF, NelMHr2r-HF,
NeNury2r-HF, NaNnur-HE, Nellndrr-HF, Telnar2e-HE, AMsN, ANey, AlsNyr, AlsNyZ2r,
AReMn, ANsNny, ANeNnyr, AMsNny2r, ANsBHr, AMBBHr, AleBHrT, AlsBHI2T, AfsMHr -HF,
ANBHT -HF, AfeNsryr -HF, ANsNur2r -HF, ANBMkry2e -HF, AMeMnur -HF, ANsfnHrr <HF,
ANBAnHr2r -HF, B TOBa YACNO © BFPaAEH MOAYA C OnTosAakHo (0B} B eXpaH oT MefeH
NPOBOAHUK, anyMuHuk (A) uaW anymuHuesa cnnas (Ac), ¢ GpoHA ©OT NposoAHuMK OT
anymMunesa cnaae {Ka) uam oT neHra of anymutesa cnnas (Ba), ¢ onoBHa obeuBKa (C), ¢
KPBIAW WAW CErMeHTHPaHu (), XepmeTHaupaHw (M) MAM HEeXepMeTWSUpaHW xuAa ¢
HOMMHANHO ceveHie 185-2000 Ks.4d, ¢ KaTeropua Ha nowapra Gesonacnoct A wau B, 3a
Hanpemenne 64/110 kB,

TY 3530-003-42747015-2007

CepuitHo NPOU3BOACTBO

CbOTBETCTBAT HA U3UCKBAHUATA HA HOPMATUBHUTE JOKYMEHTU

Kog OK 005 {OKM)3
35 3000

FOCT P [EC 60840-2011, TY 3530-003-42747015-2007
(n.n11,1.2.1,1.2.2,1.3.1-1.3.13, 1.4.1-1.4.12,1.5.1-1.5.5, 1.6.1-1.6.3}

NPOUIBOAUTEAR: 000 ,ECTPANIMH 3BK”
Anpec: 111024, rp. Mocksa, ya. 2-pa KabenHag, 4.2
WHH: 7722650035

CEPTUDUKATA E U3AAAEH HA: 000 ,ECTPASIMH 3BK”
Apnpec: 111024, rp. Mocksa, yA. 2-pa KabenHan, 4.2
Ten.: (495) 956 66 99, daxc: (495) 234 32 94

WMHH: 7722690035 :

kog TH BELQ Pycua:

HA OCHOBAHWE: npoTokon sa manuTeaHe Ne 6327-2015-09 ov 08.09.2015 r. Ha WsnuTeatenHa nabopartopun
[ApyKecTso ¢ orpatuvena oTroBopHoct ,LleHTep HayuHK M3cnefsaHna, USNUTEHWUA U ceptmduraumun”, atectar Ha

akpeawuTauuata per, Ne POCC RU, 0001.21AB67, panupeH #o0 21.07.2016 1,

JOMBAHUTENRA UHOOPMALIWA Cxema Ha cepTUdUKAUWATA: 3

[nednuc-He ce weme] B.B. MNonosa
[neuam-He ce yeme] PLKOBOAWTEA KA OpraHa;
noAAUe MHAUMEAM, GIMHAKS
[rodnuc-He ce veme] A.P.Xameroba
[revam-re ce veme]  Excnept:
naeanve WRMUManY, GamHnUA

CepTudmKaTa HE Ce NPUAATE NP 3a4bHUTeNHA cepTUDUKALNA
[6nanka]







AEKNAPALUA 3A CbOTBETCTBUE

We, Estralin PS LLC, as reputable manufacturer of HV
cables, cable systems, cable joints & terminations,
cable accessories,

Hereby deciare our own responsibity that:

Cable 110 kV, Al-PE, A2X(FL)ZY,leSOOmmZ,MO(lZB)
kV and its accessories

is in conformity to the following standard:
[EC 60840 and its amendments

Ourquality control  performance  determinesthe
compliance of all designed and produced cables and
their accessories parameters with the established
norms.

Quality control of power cables with extruded
insulation and cable accessories is performed
according to the International Electrotechnical
Commission {IEC), which specifies testing methods of
cable and its accessories, as well as requirements to
them: IEC 60840 — for rated voltage from 30 kV up to
150 kV (including).

15" June 2017

ATy
S‘j‘iﬁi P ,,‘Q;tn::?:

DECLARATION OF CONFORMITY

Hue, Ecrpanud NC, peHomupaH NPoOWSBOAWTEN Ha
BUCOKOBONTOBM KaBenu, Kabenky cuctemu, xabenna
apmatypa (rnaeu 1 mydn),

C HACTOALOTO Aeknaprpame, ye

Ka6en 110 kV, Al-PE, AZX(FL)ZY,lleODmmz,110(123)
kV v KabenHara apmartypa

CbOTBETCTBAT Ha CTaHAAPT!

IEC 60840 ¥ HerosuTe AONbAHERKUA

Hawata  cWcTema 32 Kayecrso  onpefens
CLOTBETCTBMETO HA  MapameTpure Ha  BCHHKK
npoeKkTUpaHM U npousseaeHn Kabeaun ¢ ekTpyanpaHa
W30A3UMA W TAXHaTa apmatypa C npuaoKnmuTe
HOPMM.

KauecTBeHMAT KoHTpoa Ha cunosute Kabemm ¢
eKCTPYAMpaHa W3onauua U xabenHata apmartypa ce
M3BbplWBa B CLOTBRTCTEUME ¢ MexayHapoaHa
EnextpoTexHudecka Kommcusa (IEC), xoato onpepens
TecToBMTE METOAM Ha Kabena W HerosaTa apmatypa,
KaKTO M W3MCKBaHMATa Kbm TAx: [EC 60840 — 3a
HOMMHanHO HanpeweHue ot 30 kY ao 150 kV
(BRAOUMTEAHO).

15 woHu 2017 T,

retkhov-

| Mar?éigfég

i Estralin PS LLC

111024, Moscow, 2™ Kabelnaya, Str., 2, bld. 24

FEHeRaﬁéT-! .ﬂ.mpemop e
LE‘CTpaan nc
111024, Mockea, yn.2-pa KabenHan, 4.2, ¢Tp. 24







No. . POCC RU.AT42,H00316°

hetiorsm ¢ - 03062016 o 07,06, 2019

1 KLlHl{ Qﬁmecmo c orpammeﬂuou OTBOTCTRENHOT 510 [
i MecTo Haxoxieang:: 115191, Poteus, T Mocha, Vi, chbmaa Tynhcxan
mec‘RHH aﬂpet‘. l15093 _r‘ Mocxna I'[apmi’mbm-ﬂep 3.y KO[JH 58 crp 1. Tenedma
' : ,fo@cm

nﬂnyr, I'la]'[ml’r, l'lanr,

[1 Hotls HF Hal’lury?r <HF; TIATH

* [kop OK005 (OKTI):

F, Molmirr-HE, TleMTnif2r-AF; 7
Hnﬂnylr, AlleBiir, AUTEBIST, Al'laBnrzr Al’]aﬂur HF; : '
ATTo¥Tnncr: HE, ATBITanE2e-TE, o Tou Hilene o 35 3000

Pattin MeAlEx ApIuond) améimnum{A) i mnmmmle;oro cnnana(Ac), :
{Ka) WBIL IECIHT 153 aNMETILEBOTO" cnnnaa[Ea) i co cnmluoaou uﬁonouxou((:), &
saiin () insi: lltrcpuenl!upoballlluml AR £ nommanmmu T

‘| B na mnpné.elucc 64!110 hB : .

BUTPOE
- -Gponeit uznpuwno& i i ¢
) xﬁ)’mumnmn qemurmpunau' 'Mu(c)_rcﬁ

‘CopiTELEEDYER .

\
COOTBETCTBVET SEFOB! M HOPMATHBHBIX AOKYMEHTOB L
TOCT P MSK 60840:2011; TY 3530:003:42747015-2007 ~ . . {oaTHB3A Poccm:
(nn1112112213113131411412151155161163) :

. Anpec 111024 r. Mocxaa
',lenedmﬂ (495) 956.66 991 Da

ciisfrani-Ne 6327-2015-09 07 08.09:3015 7, Hortii
: HOH OTB&’[‘GTBGHHOGTBIO «I_Iemp Hayqﬂsm uccnenosaﬂm‘i chbn‘annn

RHWUMARL, MTﬁm T

/
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Aoesod om pycKu e3uK, ussspuwer om faxuena Kupunoea Topoposa:
CUCTEMA CEPTUDUKALMA TOCT P
GENEPANHA ATEHLMA NO TEXHUYECKU KOHTPO/T U METPO/10MA

CEPTUDUKAT 3A CbOTBETCTBUE
[nozo-He ce veme] Ne POCC RU, AB51.H00531
CpoK Ha BanMaHocT: o7  12.03.2015, Ao 11.03.2018 r.
Ne 1806298

CEPTHOULKPALL OPTAH
per.Ng POCC RU.0001.11AB51
MNpogykuua 000 TOCTEKCNEPTCEPBUCY
HOpuanqecku agpec: P, 109599, rp. Mockea, yn. KpacRoaapckaa A.74, kopn. 2, nom. Xl
Agpec 3a KopecrioHaeHums: P®, 109599, rp. Mockea, ya. KpacHofapckaa 0,74, kapn, 2, nom. Xl
Ten.: (495) 991-45-42, daxc: (499) 372-01-67

neroAyKuus: koa OK 005 {OKN):
My 32 KaBENU € U30NALIUA 33 OMPENKEH NOAMETUAEH HanpeskeHue 127/220 k8. 359914
Cepwiino npouseoactso no TY 3599-002-65235642-2014

CbOTBETCTBAT HA M3UCKBAHUATA HA HOPMATUBHUTE AOKYMEHTU
TY 3599-002-65235642-2014 kop TH BEL Pycus:
: 8535900009

NPOUIBOAMTEN: ] o
000 , APKACUAN Cunceyn KomnoreHTH” / A,

111250, rp. Mocksa, Mpoesp 3asosa ,Cepn u Monot”, A6, K.1,
Ten:+74957876760

HA OCHOBAHUE:
TPOTOROA OT CepTUdUKALUOHHI UBNMUTAHKUR Ne TR.15-2512, No TR.5-251413 gfeH ot ManureateneH UenTup 000
“OMAKC", aTectaT Ha akpeauTaumus POCC RU.0001,21MH059, cbe cpok Ha AeficTeve Ao 19.03.2018 .

AONBAHUTENHA WHGOPMALIUA

MaprHpoBKaTa Ha NPOAYKLMATS CbC 3HAKA 33 CHOTBETCTBUE €& U3BBPWBA CbIAACHO C FOCT P 50460-92, Miacto Ha
HaHacsHe Ha 3HaKa 32 CbOTBEYCTBUE € HAa ONaKoBKaTa U B NpHAPYXasauaTa JORyMeRTaUuA,

Cxema Ha cepTiduKaumaTa: 3

[rnodnuc-He ce yeme] B.E. MenHuroB
[newam-He ce Yeme] PbROBOAUTER Ha OPraHa;
NOANKUC HHBUHARH, $aMUIKR
[nodnuc-He ce yeme] J1.B.6ackakos
[neyam-te ce ueme] Excnepr:
ROANMC HRKUKENY, GAMUAHA

CepTvidmKaTa He ce NPWAara NpK saABNKUTEAHa CepTUURaLIUA
[6aaHka] -







GHGTEMA(Hﬂf‘WDﬂhAuHMIxun‘P |
‘ CH] ’KHPOBAHHIO H ME’I‘PO.HOI‘IHI

_{TBETCTBMH

| Ne poccRuABsTHOOSIE - L
Sornpmen® Cpok AeHETRHSC 103505 MO 11030018

‘N 1806298

OPTAH 1o CEPmcDHKAuHH"

IPOAYKUUM 000 "I"OCTDKCHE ! CEPBMC‘ o :

YOpumuecknit agpec: PO, 109599, r; Mocksa, yi, Kpacitonapexas 1, 74 Kopn 2 noM XH

PakTHeckmi anpec: Pd, 109599, r, Mockaa, yr. Kpdcnonapckaﬂ,zx 14, Kopn 2, oM. XII.
Teu. (495) 991-45-42, dakc: (499) 372-01-67 _

TPOAYKLIMA

Mydor s kaGenedi ¢ monﬂunelf Es cum'mro I’IOJIHSTHHCHa Ha nanpqmcm;e 127/220 ¥B.;
Cepmmz.m BLITYCK N0 TY 3599 002—65235642~2014 o

o, OK 005 {dkm'
' 359914

-
E
to.
s

COOTBETCTBY_ T_: -PEB AH
TY 3599-002- 65235642—20]4

BIX AOK mﬁﬂiosf“ _ -
: -7 ! xop TH BOA Poceuit:

. 8535900009
b : -

H3TOTOBUTEAD

Q00 "APKACHIT Cinosste Koxxmonerlm S
111250, Mocxsa, Tipoesg BaBo,ua “C‘epn n Mono " 11_.6,-._1;'.; [P

CEPTHOHKAT BBIAAH

000 "APKACHII Cunossieé Konmonenm” OTPH 1107746098470 OKHO&65235642 IfIHH 7722709166
111250, Mocxsa, Tlpoesn Saaona "Cepn H M()J'IOT" 11 6 K 1 -

Ter+7495 7876 76 0 o SRR B
HA OCHOBAHPIH

Hpomrcon cepm(blmam{ormm

AOHOAHPITEABHA}I PIH(DOPMA]_I 51_ 3

Mapj(linBK&JTpO)l}’T\UHH IHAKOM COOTBET{ITﬁHH npomaomncsr no T‘OCT P 5046 0 92, Mecro Hanecetmx 3HAKa
,.,cﬁo'mc‘rcmm r;m ynaaomcc Y conponomﬂ‘enmou noxymemumij g

4B§ﬁ$%gw$&~ww

iy _M-@,II B Bac g:{oh e

m{uun ankl,







Mpeaod om anzaulicku e3uK, U3gbpluer om Jariuend Kupunosd Todogg_e_ﬁ ;

AN

BEKNAPALUA 3A CbOTBETCTBUE {/lozo — He ce yeme]

Bernapauua Hue ABE, AB, [MpoayKTH 338 aBTOMATKH3aLUA HAa NodcTaHL, ) _

Bacrepac, Weeuun, gexnapupame, CoiAacHo HawaTta oTrOBORK! ATa

anaparypa:
HaanwbixHa audepeHymuanta Tam |
3awmra RED&70, Bep. 2.1

- ¢brn. FipogyKTos Karanor
( 1MRK 505341-BEN
x;

KbM KOATO ce OTHAcA HAcTOoALLA AEKNAPALMA, e B ChOTBETCTBHE CbC
cnefiHUTE AUPEKTUBU

Duvpertusa EMC Directive 2014/30/EU
Low Voltage Directive 2014/35/EU

Hawara cucTema 3a BuTpellieH KauecTBeH KOHTPOA OCUIYPABA CHOTBETCTBUETO
MeN Y NPOKU3BELAEHUTE NPOAYKTY Y TeXHUECcKaTa AOKYMeHTaLUA.

loavHa Ha CE-mapKupoBKaTa 2015

MpuaoKeHre Ha npoayKTuTe  CepuATa e NpeAHa3zHaueHa 3a NPUAOKEHNE 8 NHAYCTPHANHK YCA0BUA W
33 3alllMTa Ha BMCOKOBO/ITOBE M BUCOKOMOWIHOCTHA anapatypa, v ce
W3MOA3Ba B EKCTPeMHa eneKTpomarHutHa cpega B 6ausoct Ao
BUCOKOBOATOBA anapaTypa.

CvoTBETCTBME CraHgapTy EN 60 255-26: 2013

EN 60 255-27: 2014

Oropuzauua Moanuc
[nodnuc-re ce veme]  2016-03-30







ABB AB

Substation Automation Products

Declaration of Conformity g EB

Poslal Address
SE-721 5¢ Visterds / Sweden

Declaration

Application of the objects

References

Authorisation

Telephons +46 21 3250 00
Fax +4621 1469 18

FREPED
1MRK 000 612-110

Reviston A

We ABB AB, Substation Automation Products, SE-721 59 Vister3s, Sweden
declare under our sole respansibility that the family of apparatus:

Line Differential Protection

Type:

RED670, Ver, 2.1
ace: to Product Gulde
1MRK 505341-BEN

to which this dectaration refates is in conformity with the followlng directives

Directive

EMC Directive 2014/30/EU
Low Voltage Directive 2014/35/EU

Our internal quality control system ensures compliance between the manufactured
products and the technical documentation.

Year of affixed CE-marking

2015

The family is intended for use in the industrial environment and to protect high voltage
or high power apparatus, and thus normally used in a harsh eleclromagnetic environ-

ment near high voltage apparatus.

Standards

EN 60 255-26: 2013

EN 60 2565-27: 2014

Signed by

o . oy 2.0
A‘pf.z/g,g,.;, e g~ 3-8
Joseph Menezes, PM Date







ATTESTATION OF CONFORMITY =/

No. 10004038-0OPE/INC 15-3092 e

Issued to: For the client s{}&t Al=g
ABB REL 670 \L= AN

SA Products Type: Slave statioR
Natverksgatan 3, B391, Finnsl&tten Product version 2.1, 05"
721 59 Viasteras Firmware version 2.1.0.17
Sweden

Wwith the implemented communication protocol:

IEC 60870-5-103 (IS 1998)

Companion Standard for the informative Interface of protection equipment and the ABB Rellon 650 and 670
series version 2.1 IEC 60870-5-103, Interoperability, dated August 28, 2015.

The product has not been shown to be non-conforming to the specified protocol standard, including the
interface requirements.

End-to-End data element tests for the information and control points as described In manufacturer Protocol
Implementation Conformance Statement (PICS) have been performed on the product's pratocol
implementation, Functional tests In controlled mode are performed for the following levels:

«+ Station Initializatlon in Unbalanced mode v General command

» Cyclic data transmission » Clock synchronisation

» Acquisition of events » Transmission of Disturbance records

« General Interrogation » Test mode and local parameter setting

The test campaian did not reveal any errors in the product’s protocol implementation.

This Attestation Is granted on account of tests made at location of ABB in Vister8s, Sweden and performed
with UnIECim verslon 3.0.3 (2014) running C$103 Test Suite version CS103MasterNormal 2.4. The resuits,
including remarks and limitations, are lald down in our report no. 10004038-0PE/INC 15-3086.

The tests have been carried out on one single specimen of the product, submitted by ABB, The Attestatlon

does not Include an assessment of the manufacturer's production. Conformity of his production with the
specimen tested by DNV GL is not the responsibllity of DNV GL.

Arnhem, November 18, 2015

DNV-GL Ginkeboe(

P. CiOCi DY KEMA is now DNV GL G. Webber
Head of Section Test Consultant
Dperational Excellence

IMPORTANT: Remarks apply to this implementation, See the resulting report for full detalls. Publication of this document is
allowed. Publicatton in total or in part and/or reproduction in whatsoever way of the contents of the above menticned repori(s)
Is not allewed unless permission has been explicitly glven elther in the report(s) or by previous letter

. KEMA Nederland B.V, Utrechtseweg 310, 6812 AR Arnhem, P.O. Box 9035, 6800
T +31 26 356 2025 F +31 26 351 36 83 salesdesk@dnvgl.com www.dnvgl,







He%ﬁ? IEC 61850 Certifica evel At

15 Users Group
No. 10004038-0PE/INC 15-2826
Issued to: For the server product:
ABB AB REC670 Bay Control
SA Products Software version: 2.1.0.23
S-721 59 Vésteras S/N: REC670 2.1.0.16

Sweden

The server product has not been shown to be non-conforming fto:

IEC 61850 Edition 2 Parts 6, 7-1, 7-2, 7-3, 7-4 and 8-1
Communication networks and systems for power utility automation

The conformance test has been performed according to IEC 61850-10 Edition 2, the UCA International Users

(" Group Edition 2 Server Test Procedures version 1.0 with TPCL2 1.0.2 with product’s protocol, model and
technical issue implementation conformance statements! “Protoco) Implementation Conformance Statement for
the IEC 61850 interface In ABB 650 and 670 serles version 2.1 ~ IEC 61850 Edition 2, 1MRGO21052", "Model
Implementation Confarmance Statement for the IEC 61850 EdZ Interface in ABB 650 and 670 serles version 2.1,
1MRG021098" and “TISSUES Implementation Conformance Statement for the IEC 61850 Ed2 interface in ABB
650 and 670 serles version 2,1, 1MRG021051" and the extra Information for testing: “protocol Implementation
eXtra Information for Testing (PIXIT) for the JEC 61850 Interface in ABB 650 and 670 serfes version 2,1 - IEC
61850 Edition 2, 1MRG021053",

The following IEC 61850 conformance blocks have been tested with a positive result {number of relevant and
executed test cases / total number of test cases}:

1 Bask Exchange (22/26) 9a GOOSE Publish {8/13)

2 Data Sets (4/7) 9b GOOSE Subscribe (13/14)

3 Substitution (3/3) 12a Direct Control {12/18)

4  Setting Group Selection (4/4}) 12d Enhanced SBC Control {19/28)
4+ Setting Group Definitlon (12/13) 13 Time Synchronization (6/7)

5 Unhuffered Reporting {17/20) 14 File Transfer (7/8)

6 Buffered Reporting (25/29) 15 Service Tracking (12/17}

This certificate includes a summary of the test results as carried out at ABB in Sweden with UnICA 61850 Client
Simulator 4.29.03 with test sulte Ed2 3.29.05 and UniCA 61850 Analyzer 5.20.02. This document has been

(" issued for information purposes only, and the orlginal paper copy of the DNV GL verification report No.
74108086-0PE/INC 15-2824 will prevail.

The test has been carried out on one singte specimen of the product as referred above and submitted to DNV GL
by ABB. The manufacturer’s production process has not been assessed. This certificate does not Imply that DNV
GL has approved any product other than the specimen tested.

Issued by:

M. Adriaensen

Head of Department erification Manager

Operational Excellence DNV:-GL

ONY KEMATs now DNV GL

! Lavel A - Independent test lab with certified IS0 9001 Quality System
27pCL - Test procedures change list

Copyright ©® KEMA Nederland B.V. Arnhem, the Netherlands. All rights reserved. 1t is p
~ \ this certificate in any manner whatsoever, including but not firmlted to dividing it int 'é S.

: 2O
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Applicable Test Procedures from the UCA International Users Group Edition 2 Server Test Pr

xg?’ Intermnafional
20 Users Group

version 1.0 with TPCL 1.0.2

Conformance Block

Mandatory

Conditionai

1:

Basic £xchange

sAssl, sAss2, SAsS3, sAssN2, sAssN3,
sAssN4, sAssN5, sSrvl, s5rv2, s5iv3,
sSrv4d, s5rv5, sSrvNlabed, sSrvN4

sSrv6, s5rv8, sSrvil, sSrvi2, sSrvl3,
sSrvNie, sSrvN1f, sSrviN3

2: Data Sets sDsl, sDsi0a, sbsNiae sDsi5
3: Substitution sSubl, sSub2, sSub3
4. Setting Group 5591, s5g3, sSghNi sSgl1l
Selection
4+4: Setting Group s5¢2, sSg4, sSg7, s5g8, sSg10, s5g12, 5§5g5, s509
Definition sSgN?Z, sSgN3, sSgN4, sSgNb
5: Unbuffered sRpl, sRp2, sRp3, sRp4, sRp9, sRpl4, sRp5, sRp8, sRp10, sRpil, sRp12, sRpi3
Reporting sRpN1, sRpN2, sRpN3, sRpN4, sRpN8
6: Buffered Reporting | sBri, sBr2, sBr3, sBr4, sBr9, sBrl4, sBr5, sBr8, sBriD, sBrii, sBri2, sBri3
sBr20, sBr21, sBr22, sBr25, sBr26,
sBr27, sBr28, sBri1, sBrN2, sBriN3,
sBriN4, sBriN5, sBriNg
9a: GOOSE publish sGop2a, sGop3, sGopd, sGop7, sGops9, sGopl
5Gopl0, sGopli
9b:  GOOSE subscribe sGos1, sGos2, 5G0s3, sGosd, sGosba, sGosbh
sGos7, sGosN1, sGosN2, sGosN3,
sGosiN4, sGosN5, sGosNG
12a: Direct control sCtl5, sCt10, sDOns1, sDOns2 sCti7, sCtil3, sCtil5, sCtit6, sCti17, sCHisg,
sCH19, sCtf21
12d: Enhanced SBO sCHS, sCtI8, sCH9, sCtii0, sCtlly, sCtl4, sCtl6, sCt7, sCtIL5, sCtlib, sCi7,
Control sCH25, sSB0esl, sSBOes2, sSBOes6, sCtl18, sCtil9, sCti2z6
sSBOes8
13: Time sync sTmil, sTm2, sTmN1 sTm3, sTm4, sTm5
14: Fite transfer sFt1, sFt2ab, sFt4, sFt5, sFtNiab sFt2c, sFtNic
15: Service tracking sTrkl, sTrk2, sTrk4, sTrk?7, sTrk8, sTrk9,

sTrk10, sTrkll, sTrk12, sTrki3, sTrk14,
sTrkl7

All configuration file and data model tests have been successfully performed for the product variants using

the same communication hardware and software version:
REB650 Busbar Protection

REC650 Bay Control
REDG50 Line Differential Protection
REL650 Line Distance Protection
REQ650 Breaker Protection
RET650 Transformer Protection
REB&70 Busbar Protection

RED670 Line Differential Protection
REGS70 Generator Protection
REL670 Line Distance Protection
RERG70 Railway Protection

RES670 Phasor Measurement

*

KEMA Nederland B.V. Utrechiseweq 310, 6812 AR Amhem, P.O.
T+31 28366 2025 F +31 26 351 36 83 salesdesk@dnvgl.com www.dnvgl.com

RET670 Transformer Protection

Box 8035, 6800 ET Arnhem, the Netherlands







.exgcuted test cases / total number of test cases): -

. 2 TPCL - Test procedures ¢henge st

UCA [l R

International
Users Group

_ */ 1KHLOS0078
IEC 61850 Conformance Certificate Level B’
lssvedto: © L o : o 'Forthe"prOduct.‘ ‘ ‘
ABBAB . ... o © REC670 Bay Control _
S SAProducts. L el o o T . Firmware version 2:1
72189 Vasteras . .o 0. - BINT1537006"

Sweden” "

fssued by: ABB‘Switzié_rléﬁld .!._-'t-d', i?bWer .S"y“(,-étem.s', SVC Baden
The server prlo:du.t;t ,h.'.as ndt been shown to be non-conforming to:
IEC 61850 First Edition Parts 6, 7-1, 7-2, 7-3, 7-4 and 8-1
_ ' Communication networks anc_i system_s in s_ubstafioﬁs
The confﬁrmanﬁe testiﬁas been pen‘orme.d accerding to. 1EC 61850-1 0, the UCA International Users Group Server

Device Test Procedures version 2.3 with TPCL2 version 1.8, the product’s protocol, model and technical issue
implementation conformance statements: * 1MRG021055_ABB 650 & 670 Series version 2.1 Ed.1 - PIGS 7,
*{MRG021087 ABB 670 and 650 series version 2,1 Ed1 - MICS®,"IMRG021063_ABB 650 & 670 Series version 2.1
Ed.1 — TICS™and the extra infarmation for testing: *{MRG021064_ABB 650 & 670 Series version 2.1 Ed.1 - PIXIT"

The following IEG 61860 conformance bidcks have been tested with a positive result (number of relevant and

1 BasicExchange (20/24)--~ 1 9a GOOSE Piiblish (9/12)

2 DataSels (36) ... ... ¢ |'9b - GOOSE Subscribe (11/11)

3. Substtution(4/4y .. .- ... .|12a DirectControl (7/11). .
4 Sefting GroUp Selection (3/3) - .~ /].128° Ephanced $BO Contro| (14/19)
5  Unbuffered Reporting (16/19) .~ 13 Timé Synchronization (4/5}

6

- Buffefed Reporting (24/28) .~ - - - 14" File Transfer (8/7) ~

This Certificate inciudes a suf_-nmary of the test results as carried out at the SVC Baden in Switzerland with UniCAsim
61850 version 4.29.03 with test stite 3.29.00 and UniCA Analyzer 5.27.04. This document has been issued for

information purposes ohly, and the original paper. copy of the SVC Baden report: No. 1KHLO50077 wili prevail.

The test has been cariied out on orie single specimen of the product as referred.above and submitted 16 SVC Baden
by ABB AB, SA Products. The mianufacturer's production process has not been assessed. This cerfificate does not
imply that SVC Baden has approved any product dthér than the specimen tested. ‘

Baden, 2015-12-17 : : ' SRR S _
e ‘ . o . G.zehnder . .

. §.Gerspach LT e S .

Ceriification Mapager.  © -~ - . To Testengineer

1 Level B - Tester with LS0'900 Ouality §yslem

Publication of this document Is aliowed, Publication in tolal or In par and/er reproduction in whatever way of the contents of tha mentionad repori(s) s ot allowed
unless permission has been explicitly given either i tha repert{s) or by previous letter, v,

ABB Switzerland Ltd

Power Systems, System Verification and Validation Center,<
Bruggerstrasser 72, GH-5400 Baden ,

N







Apphcable Test Prdcedures’ from the UCA International Users Group Dewce Test Procedures version 2.3

W|th TPCL version 1 8

UCA

International
Users Group

1KHLO5G078

| Mandatory

Srvi, Srv2, Snv3, Srvd, Siv5, SrviNt sbcd,
SrvN4

- ‘Conforrnance B[Ock . Gonditio‘nai
a7 Bad “Ass1, Ass2, Ass3, AssN2; AssN4 AssNS AssN3,
1 Basic Exchange 5B, ST, STV,

SrvNie, S_rvN1f. SrvN3

" Data Sets

Dsetd, Déet10a, DselN1ae

Substitution

Setting Group Se!ection

: Sub1 Sub2, Sub3; SubN1

Sg1, SgN‘!a Sg3

[ N £ S o]

Unbuﬁered Repons

L Rp1, Rp2, Rp3, Rp4, Rp9; Rp15
-RpN1; RpN2, RpN3, RpN4, RpN8 -

Rp5, Rp8, Rp10,-Rp11,
Rp12,

6 Buffer‘_ed Rs-porj‘s.-‘:_-v;‘i:‘--

"Br1, B2, B3, B4, B9, Bri5, Br20, Br21, '
‘Br22, Bi25, Bi26, Br27, Br2g

: ;_,BrN1 B2, BrN3, Bri4, BiNN5, BrNB

Br5, Bra; Br10, Bri1,
| 8ri2

6a  GOOSE publish™

Gop2 Gop3; Gop4, Gop9 G0p10a

Gapi, Gop7, Gop‘ldb,
GopN2

9b GOQOSE subscribe

Gosia, Gos2, Gos3, Go_sN1. GosN2, GosN3,

GoshN4, GosN5, GosN6

Gos1ib, Gos4

12a  Direct Control

_CAN3, CHINS, DOns1

cti2, a7, CiN10, CHIN1Y

12¢ Enhanced SB’O control -

‘C't13 CtiN‘I GiINZ, CfINS CtiN4, CHIND

GtI2, N7, GUNG, GtINTO,

| sBOest, SBOesZ SBOes3 | CHiN1T,
13, Time, Synchronizatlon "'Tm‘l Tm2 Tm3, TmiA
Fsle Transfer . F11 thab Fi4, FtN1ab Ft2¢, FiNie

All configuration flle and data model tests have been successful[y performed for the product variants
using the same hardware and software: versron o
¢« REBS&50 Busbar Protectlon :
+ RECE50 Bay Confrol .
« REDS50 Line DJfferentraI Protectron
REL650 Line Distance Protectlon
REQB50 Breaker Protection::
RET6E50. Transformer Protection -
REB6T0 Busbar Protection
REDB70 Line Differential Protectlon
REG670 Generator Protectron
REL670 Line Distance Protectlon
RESB70 Phasor Measursment
« RET&70 Transformer Protection

'v-—'_"\épo (s} Is not aliowed

‘Publication of this document s aliowed, Publicalion Intotal of in part andfor reproducuon inwhatever way of the contents ¢ ttf/
unless permission has been explicitly given either In the report{s) or by previous letier, ;

ABB Switzerland Ltd
Power Systems, System Verification and Vaildation C<r S}V

%@qs%‘

Bruggerstrasser 72, CH-5400 Baden <\§~,

Q%






fipeaod om anaauficky eaur, usgbpuier om HAaxuena Kuptisosg B e .

AEKNAPALIAA 3A ChOTBETCTBUE [Nlozo —
MaeHTduKaLms fia
1MRK 000\

, Peansua B ©
Oernapauua Hue AB5, Ab, MpoayKTY 33 aBTOMaTH3AUUA Ha NOACTAHLNM, SE-72159
Bacrepac, Lseuun, AekNapupame, CbIacHo HallaTa oTroBoOpHOCT, 4e cepuaTa
anaparypa:
MaKcHmaiHOTOKOBa 3alumMTa Tun:

REQ&50

cbrAa. [pofyKTOB Kartanor
1MRK 505294-BEN, -BUS

KbM KOATO Ce OTHACA HACTOALLA AeKNApaLiuA, € B CbOTBETCTBKE CbC
cheAHWUTE AUMPERTUBH :

Aupertuea EMC Directive 2014/30/EU
Low Voltage Directive 2014/35/EU

HalaTa cUCTEMA 3a BBTPELlEH KauecTBeH KOHTPO OCUTYPABAE CHOTBETCTBUETO
MENZY NPOUSBELEHUTE NPOAYKTH W TEXHWUECKaTa AOKYMEHTAUMA.

FfogwHa Ha CE-maprupoBKara 2013

MpunoeHue Ha npofyktuTe  CepuATa e NpeAHasHaueHa 3a NPUAcKeHUE B MHAYCTPHAAHHU YCACBUA U
3a 3alyUTa Ha BUCOKOBONTOBA W BUCOKOMOLLHOCTHA anapatypa, u ce
W3NOA3BA B EKCTPeMHa eneKkTpoMarHuTHa cpega 8 OGausocT Ao
BUCOROBONTOBA anapaTypa.

ChoTBeTCTBUE CraHpapTy EN 60 255-26: 2013

EN 60 255-27: 2014

Oropusauma Moanuc

[rnodntic-ne ce veme]  30/3-2016

=







ABB AB

Substation Automation Products Declaration of Conformity  /p BB @
Postal Address Telephone +48 21 32 50 00 §3§&g&g E?
SE-721 59 Véasterds / Sweden Fax +46 21 148918 -

Document identiy.

Declaration We ABB AB, Substation Automatlon Products, SE-721 59 Vasteras, Sweden,
declare under our sole responsibility that the family of apparaius:

Breaker protection Type:

REQ650

ace. to Product Guide
1MRK 505294-BEN, -BUS

io which this declaration relates is in conformity with the following directives

Directive EMC Directive 2014/30/EU
Low Voltage Directive 2014/35/EU

Our internal quality control system ensures compliance between the manufaciured
producis and the technical documentation.

Year of affixed CE-marking | 2013

Application of the objects The family Is intended for use in the industrial environment and to protect high voltage
or high power apparatus, and thus normally used in a harsh electromagnetic environ-
ment near high voltage apparatus.

References Standards EN 80 255.26: 2013

EN 60 255-27: 2014

Authorisation Signed by

‘/u:\ﬂfy@ﬁﬁ? 5003 - 2ot

W@ Date

101






«OUJIMAP-74” OO] /

Cogpun, 6yn.”Lap Bopuc 11" Ne 23, 0888 21 '\ 43
EVICTAT 130749405; e-mail: tracable@nby g

HEKJTAPALAS 34 CHOTBETCTBHE

Jleknapupame, ue NPS/IIATAHHTE OT HAC MATCPHAIIM kafienH, aKcecoapH W apMaTypa, NPOHIROMICTEO Ha
ORHCAHHTE T10-10/1y GHPMH OT EBponeickis G103, ¢ B ChOTBICTBHE C H3IHCKBAHIATA HA CLOTBCTHHTE

eBpolieHCKY CTAHAADTH , & HMENHO!

Hpoéymh

Hpomeoéumén

Coomeememene cbe CaHéapm

OrrriuHH M..8, THD OPGW

AFL Telecommunications GrobH,
Moenchengladbach, Germany

1EC 60793 standards

OnrRuny kaSeny Tun OPUG

Pengg Kabel GmbH, Austria

JIEC 60793, IEC 60974

OnTHYHY BIAKHA

AFL Telecommuntoations GmbH,
Germany;

Penge Kabel Grabll, Austria

Non-Zero Dispersion-Shifted Fibre
o crenudukauns va ITU-T.G652,
ITU-T.G655 u {TU-T.G656
EIA/TIA 598: Colour Coding of Fiber Optic
Cables

ApMarypa 2a MouTax Ha OPGW
Ha OIBBATENHH H HOCHTENHH
ornabone # BHOPO racHTEIH

SAPREM s.a., Navarra, Spain

EN ISC 1461

INauen 38 OTHYHA
aucrpubylna ODF; ananteps;
KOHEKTOPH; nHrTeiny

OPTOKON a.s., Czech Repubic

ISO/IEC 17025

CHOMTHTEAHE KYTHH

RIBE — Richard Bergner
Elektroarmaturen GrabH,
Schwabach, Germany

JEC 61284, DIN EN 60529, IEC 60794

[TpH MOHTAKa H IPUIOKCHHETO HA KaGSINTE 1 aKCECORPHTS © HeoBXOHMO J1a 6 Cnaspar
BCHUKH TEXHOJIOMMYHE 3HCKBAHHS 38 MOHTAK H SKCIIIOATALHA.

Codus, 12.06.2017 1,

YIIPABHUTEIJL







Mpunoxenne Ne 3 kbMm Mpeanokedue 3a U3nbrAHeHWe Ha nopbykara - 3aBepeHy Konusa Ha
NPOTOKOMNKW OT TUNOBW M3MWUTBAHUA







Mpurioxenne Ne 3 kbM lMpeanoxexue 3a M3NbIHEHME Ha nopwvUkaTa — 3aBepeH# Konua Ha
NPOTOKONM OF TUMOBKM M3anuTBaHUA Ha: 3.1. Cyx cunos kaben 110 KVAL 1600 mm2, npoeeaeHu ot
HesaBUCMMAa W3NWTBaTenHa nabopaTopia — 3aBEPeHK KOMWR, ¢ MPUNOXEH CMUCHK Ha OTAENHUTE

U3NUTEaHUA Ha Bbnrapcii esmk
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INSPECTION REPORT

OBJECT

CLIENT

MANUFACTURERS

REFERENCE
INSPECTED BY

TEST LOCATION
DATE(S) OF TESTS
TEST SPECIFICATION

SUMMARY AND
CONCLUSION

TIC 3181-13

Power cable system consisting of 1-core power cable, 2 terminations,
and 1 joint

64/110 (123) KV — 1x2000 mm? — Cu — XuPEp

A7 Yo e,

OMACS LLC, /55 ;}f"
Moscow, Russia Y
Cable Estralin HVC LLC, 7

Moscow, Russia Y rﬂ;\r
Accessory 1 ARKASIL SKLLC, ‘\i\&{

Moscow, Russia o
Accessory 2 ARKASIL SKLLC,

Moscow, Russia
Accessories  See section 1.1.3 Characteristics of the accessories
72130463

KEMA Nederiand B.V.,
Armhem, The Netheriands

OMACS LLGC,

Moscow, Russia

1 March untill 30 September 2013

The tests have been carried out based on 1EC 60840 (2011).

The cable system passed the tests.

This report applies only to the object tested. The responsibllity for conformity of any object having the
same type references as that tested rests with the manufacturer.

This report consists of 61 pages in total.

Copyright: Only Integral reproduction of this report is permitted without written permission from KEMA. Electronic
coples in e.g. PDF-format or scanned verslon of this report may be available and have the status “for information
only”. The sealed and bound version of the report is the only valid version.

KEMA Neder

S.AM. Verhoevén® 7
Difectoresting/inspections & \\
erfificatign THe-Netherlands.

‘¢‘0 ;-\ RN g
A \?\Qeﬁ“é\ 19*Doceifber.20
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-4- TIC 3181-13

1 IDENTIFICATION OF THE OBJECT TESTED
1.1 Ratings/characteristics of the object tested
111 Characteristics of the cable system  ZE0Al

Rated voltage, Ug/U (Un)

Rated maximum conductor temperature
Rated conductor cross-seclion
Composition of the cable system:

- Cable

~  Accessory 1

- Accessory 2

64/110 (123) kV
90 °C
2000 mm?

2XS(FL)2Y 1x2000RMS/185-64/110 K J
MKB 126

MCB 126 X

The test voltages and calculated nominal field stresses were based on Ug test = 64 kV.

1.1.2 Characteristics of the cable
Standard

Manufacturer

Type

Manufacturing date

Sampling procedure

Rated vqltage, Up/U (Un)

No. of cores {core identification)
Overall diameter (D)

Calculated nominal electrical stress at
conductor screen at Uy = 64 kV (E))
Calculated nominal electrical stress at
insulation screen at Uy = 64 kV (E,)
Nominal capacitance between conductor
and metal screen

Embossing on the oversheath

Construction

IEC 60840, Clause 6

Estralin HVC LLC,

Moscow, Russia

U, = 64 kV 1x2000 mm? XLPE CABLE
2013

by the manufacturer

64/110 (123) kV

1

100,7 mm

7,09 kVimm

5,28 kV/mm
0,44 UFikm
ACTPANVH 3BK MeN2r - 1x2000crk/185-64/110kB

2012r + length marking
soe¢ List of drawings







Dutch Accreditation Council RvA
PO Box 2768 NL-3500 GT Utrecht

The Dutch Accreditation.Council RvA, by law appointed as.__.
the national accreditation body for The Netherlands v A4 f
hereby declares that accreditation has been grantgqir™

N

KEMA Nederland B.V.
Inspection Services
Arnhem

The organisation has demonstrated to be able to perform inspections, as type A
inspection body, in.a competent, consistent and independent way.

This accreditation Is based on an assessment against the requirements
as laid down in ISC/IEC 17020:1998

The accreditation covers the activities as specified in the authorized
annex bearing the registration number,

The accreditation is valid provided that the organisation
continues to meet the requirements.

The accreditation with registration number:

1049 -

is granted on 26 March 2014

This declaration is valid until

1 April 2018

The acoreditation has been granted for-the first time on

17 November 1994

The Chief Executive. |

=

4

Ir. J.C. van der Poel

The Dutch Accreditatlon Council {RvA) Is a signatory of the European co-operatt : n for} c_credltatlg;‘] EE{\)
SE TN P

Multifateral Agreement for accreditation In this fleld.}. . ¢
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Annex to ISO/IEC 17020:1998 declaration of
accreditation for registration number: | 049, type A

of KEMA Nederland B.V,
Inspection Services

Arnhem

This annex is valid froni: 26-03-2014 to 01-04-2018

No. Field of inspection

Type and Range of Inspection

Methods and
Procedures’

Rotating electrical machines, Transformers, Capacitors, Reactors

1 | Rotating electrical
machines

2 | Power transformers

3 | Current transformers

4 {Voltage transformers

§ |Capacitors

6 |Reactors

- examine manufacturers' quality registrations

- monitor factory inspections

- gvaluate the results obtained by these
examinations

IEC 60034

{EC 60076 —
1,2,3,4,5,7,8,10,11,13, 15

NEMA 107
CISPR 16
EN 60076-11

IEC 60044 - 1,3,6,8

IEC 60044 - 2,3,7

JEC 60358
IEC 60831-1/-2
IEC 60871-1/-2

IEC 60076-6

This annex has been approved by:

" J.c.’vé"r,g—ii"é\_r.Poel
. ~Chief E-‘ce't_’:y‘ Ive

7 Sk

Dutch Acereditation Councli RvA

\._‘ T ‘_/'Pz§1 of 3







accreditation for registration number: 1 049, type A

AnnexﬂtoISO/!EC17020:1998dec]arationof AAAD VOOR ACCRE I = [\\

of KEMA Nederland B.V.
Inspection Services

Arnhem |
This annex is valid from: 26-03-2014 to 01-04-2018 Replaces & 6d,/26-10-2012
No. Field:of inspection Type and.Range of Inspection Methods and
Procedures’
Switchgear
7 | Metal-enclosed AC - examine manufacturers’ quality registrations | IEC 62271-200
swifchgear IEC 62271-1
. 1-52 kV resp. 2 52 kV - monitor factory inspsctions IEC 60265 —1
( IEC 62271-104
- evaluate the results obtalned by these IEC 62271-105
examinations
8 |Insulation-enclosed AC IEC 62271201 \®
switchgear Y
9 |Gas insulated metal- IEC 62271-203
enclosed AC swilchgear : [EC 822711
(GI8)
10 | High Voitage AC circuit IEC 62271-100
breakers
11 | High-voltage AC IEC 62271-102
disconneclors and earthing
switches ‘
Insulators, Arresters
(-. 12 llnsulators and insulated - examine manufacturers’ quality registrations | IEC 60137
bushings - |{EC 60168
- monitor factory inspections IEC 60383 -1,2
[EC 60507
- evaluate the resulls obtained by these IEC 60660
examinations IEC 61109
IEC 60815
ANSI| G29
CAN/CSA C411.1-M89
13 | Surge arresters IEC 60099 -1,3,4,5,6,7
IEEE Std C62.11

~ ”F-’agez of 3

{025~

1Bfitch Accreditaion Cauncll RvA
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Annex to 1ISO/IEC 17020:1998 declaration of
accreditation for registration number: | 049, type A

of KEMA Nederland B.V.

Inspection Services
Arnhem

This annex is valid from: 26-03-2014 to 01-04-2018

(s

RAAD VDOR ACCREDITATIE KN\

Replaces anhex dated: 26-10-2012

No. Field of inspection

Type and Range of luspection

Methods and
Procedures’

Cables

14 |Cables

15 | Cable accessories

- examine manufacturers’ quality registrations
- monitor factory inspections

- evaluate the resulls obtained by these
examinations

1EC 60055 -1,2
JEC 601411

IEC 60502 -1,2,4
IEC 60840
NEN 3820
NEN 3172
BS 6622
HD 620 52
NEN 3616
NEN 3619
NEN 3630
IEC 62067
C8A C49
NF C34-125
IEC 61089

IEC 60055 ~1,2
IEC 60502 —1,2,4
VDE 278

IEEE Std 404
IEEE Std 48

IEC 62271-209

Electrical Energy Meters

16 | Electricity metering
squipment (a.c.)

European directive 2004/22/EC:

- Annex B: EC type examination
- Annex F: Product verification

Taking into account the requirements of EA-
217

27
Directive 2004/22/EC; e

Annex |, B, F, Mi-003

utch Accreditation Councll RvA

/- i/ Pagedof3
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RAAD VOOR ACCREDITATIE

Dutch Accreditation Councll RvA
PO Box 2768 NL-3500 GT Utrecht

The Dutch Accreditation Council RvA, by law appointed’as
the natlonal accreditation body for The Netherlands,
hereby declares that accreditation has been granted to:

KEMA Nederland B.V.
High-Power Laboratory
Arnhem

The organisation has demonstrated to be able to generate technical valid results in a
competent way and work according to a management system.

This accreditation is based on an assessment against the requirements
as laid down in ISO/IEC 17025:20086.

The accreditation covers the activities as specified in the authorized
annex bearing the registration number.

The accreditation is valid provided that the organisation
continues to meet the requirements.

The accreditation with registration number;

L 020

Is granted on 26 March 2014

This declaration is valid until

1 April 2018

The accreditation has been granted for the first time on

30 October 1990

Ir. J.C. van dsr Poel

& \N"

r“?q\

The Dutch Accreditation Coungil (RvA) is a signatory of the Eurgpﬁn ¢0-0j
Multilateral Agresment for accraditation in this fleld







Annex to ISO/IEC 17025:2006
for registration number: L 020

of KEMA Nederland B.V.
High-Power Laborator
Arnhem

This annex is valid from: 26-03-2014 to 01-04-2018

declaration of accreditation

y

RAAD VOOR ACCREDITATIE @R\

£

Uil 4

No, Material or product

Type of activity

Transformers, Reactors, Line traps

1 Power transformers

Short-circuit tesls

1EC 60076-5

IEC 6007611

STL Guids to [EC 60076
EN 60076-5

EN 50464-1

NEN-EN 50541-1

|EEE Std ©57.12.90

2 Current transformers

Short-time current tests

1 Transiant Instantaneous error measurement

IEC 60044-1

IEC 60044 -6

STL Gulde o IEC 60044-1
STL Gulds to IEC 60044-6

IEEE Std C57.13
3 Reactors Short-time current tests IEC 60078-6
|EEE Std C67.21
4 Line traps for A.C. power | Short-time current tests tEC 60353

systems

Switchgear

8 Metal-enclosed A.C.
switchgear 1 - 52 kV resp.
> 1 kV and prefabricated
substations '

Short-time current tests

Verification of making and breaking capacities
Mechanical operation tesls

Arcing due to internai fault

IEC 62271-200

IEC 62271-202

STL Guide to IEC 62271-200
|EEE Std C37.20.2

IEEE C37.21

ANSI C37.54

ANSI C37.55

6 Metal-enclosed A.C, _
switchgear > 72,5 kV resp. |
=52kV

| Short-time current tests

Verification of making and breaking capacities
Mechanical operalion tests
Arcing dug to Internal fault

{EC 62271-203
STL Guide to IEC 60517
|EEE Std ©37.122

ex has been épproved by:

o 'I"rE-fJ\;_E. van der Poel
. _"_‘\\' ..C]_-\Ief Executive

Kot sammm s o1 ey g e st s e

Duich Accreditation Council RvA

Page 1of 3
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Arnsx to ISO/EC 17025:2005 declaration of accreditation

for registration number: L 020

of

KEMA Nederland B.V.

High-Power Laboratory

Arnhem

This annex is valid from: 26-03-2014 to 01-04-2018

MAAD VOOR ACCREDITATIE &I\\
(N

Replaces annex dated: 26-10-2012

No. Material or product

Type of activity

Internal re
num

7 Low-voltage A.C,
switchgear and control
gear assemblies

Short-time current tests

IEC 61439-1
IEC 61430-2
lEC 60438-2
EN 61439-1
EN 61439-2
EN 60438-2
ANS! ©37.20.2

8 Insulation-enclosed A.C,
switchgear 1 - 52 kV

Short-time current tests

Verification of making and breaking capaciiies

Mechanical operation test
Arcing due to internal fault

IEC $62271-201

9 High-voltage AC circult
‘ breakers

Short-time current tests

Making and breaking tests
Switching tesls

Mechanical and environmental tests

NEN-EN-|EC 62271-100

IEC 62271-110

IEC 62271-101

STL Gulde to IEC 62271-100
STL Gulde lo IEC 62271-101
ANSI/IEEE C37.09
ANSI/IEEE C37.081

IEEE ¢ C37.013

NEN-EN 501521

High-voltage A.C. switches

10 Short-time current tests NEN-EN-EC 62271-103
Making and breaking tests IEC 62271-104
Mechanical endurance tests STL Guide to |EC 60265-1
Operation under severe ice conditions IEEE Std C37.74
11 High-voltage A.C. Short-time current tests IEC 62271-102
disconnectors and earthing | Switching tests STL. Gulde to [EC 62271-102
switches Short-clreuit making performance IEEE Std €37.34
Oparaling and mechanical endurance lests [EEE Std C37.41
Operation under severe ice conditions
QOperation at the temperature limits
Contact zone tests
12 | High-voltage A.C. Making and breaking capacities NEN-EN-IEC 62271-108
contactors and motor Coordination with short-circuit proteclive device
starters
13 | Automatic circuit reclosers | interruplion tests IEC 62271111/ |[EEE Std
and fault inferrupters Operating duty tests C37.60

Dutch Acgreditation Cauncll RvA

Page20of 3
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Annex 16 1SO/NIEC 17025:2005 declaration of accreditation L] VHDH AEEH[[}”AN[ @ N\

for registration number: L 020

of KEMA Nederland B.V.
High-Power Laboratory

Arnhem
This annex is valid from: 26-03-2014 to 01-04-2018 Replaces annex dated: 26~1 1/ 3443
R
No. Material or product Type of activity Internal ref
numbe
Arresters
14 [ Surge arresters Prassure-relief lests IEC £0099-1
IEC 60000-4
IEEE Std £62,11
Fuses
15  |High-voitage A.C. switch- | Making and breaking tests IEC 62271-105
fuse combinations Tests on the mechanism |[EEE Std C37.41
IEEE Sid G37.74
16 | High-voltage A.C, fuses Breaking tests NEN-EN-IEC 60282-1
IEC 60282-2
IEC 60549
NEN-EN-EC 60644
STL Guide to IEC 60282+1
STL Guide to IEC 80282-2
IEEE Std C37.41
ANSI| G37.44
Cables/Networks
17 | Equipment for networks for | Test as mentioned above (1-1 6) In acegrdance with or equivalent
transmission and {o the reference methods as
distribution of electrical mentioned above (1-18).
power

Dyigh Accreditation Caunclt RvA

Page3of 3
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1AAD VOOR AEEHEHHATIE

putch Accreditation Councl] RvA
PO Box 2768 Ni-3500 GT Utrecht

The Dutch Accreditation Council RvA, by law appointed as
the national accreditation body for The Netherlands,
hereby declares that accreditation has been granted fo:

KEMA Nederland B.V.
High-Voltage Laboratory
Arnhem

The organisation has demonstrated to be able to generate technical valid results in a
competent way and work according to a management system.

This accreditation is based 'on an assessment against the requirements
as laid down in ISO/IEC 17025:2005.

The accreditation covers the. activities as specified in the authorized
annex bearing the registration number,

The accreditation Is valid provided that the organisation
continues to meet the requirements.

The accraditation with registration number:

L 218

is granted on 26 March 2014

This declaration.is valid until

1 April 2018

The accreditation has bsen granted for the first time on

17 November 1994

Ir. J.C. van der Poel

The Dutch Accreditation Council {RvA) is a signatory of the European co-operation for Bocke
Multilateral Agreement for accredltation in this field.







Annex to ISO/IEC 17025:2005 declaration of
accreditation for registration number: L 218

of KEMA Nederland B.V.

High-Voltage Laboratory

Arnhem

This annex Is valid from: 26-03-2014 to 01-04-2018

No. Material or product Type of activity Internal reference
number
1 Colls andfor windings of AC voltage test |EC 60034

rotating electrical machines

Lightning impulse voltage test

2 Power transformers

AC voltage test

Lightning impulse vollage test
Temperature-rise test

Capacitance and tan & measurement
Power measurement

DC resistance measurement

| Temperature measurement
- Sound level measurement

R.LV. measurement

t Partial discharge measurement

SFRA measurement

Verification of voitage ratio and phase
displacement

Low ambient test on dry-type transformer
Thermal shock test on dry type transformer
Condensation test on dry-type transformer
Humidity penetration test on dry-type
transformer

Inspection of the active part

IEC 60076-1, -2, -3, -10, -11,
-13, -15, -16, -18

CISPR 16

STL Guide to IEC 60076
NEN-EN 50464-1

NEN-EN 50541-1

1EEE Std. C57.12,00

|EEE Std. C57.12.90
[EEE Std. C57.12.91

3 AC Metal-enclosed
switchgear and controlgear
above 1 kV and £ 52 kV and
prefabricated substations

AC voltage test

Lightning impulse voltage test
Partial discharge measurement
‘Temperature-rise test
‘Temperalure measurement

‘DG reslstance measurement
Verification of degree of protection

R.LV. measurement

IEC 62271-200

STL Guide to |EC 62271-200
IEC 62271-202

STL Guide to IEC 62271-202
IEEE C37.20.2

|EEE C37.21

ANS] C37 .54

ANSI C37.55

IEC 60529

This annegx has been épproved by:

A,

" Ir. J.Clyan der Poel

" Chigf Executive

Bdltch Accreditation Gouncll RVA

=2 P
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Annex to ISO/IEC 17025:2005 declaration of
accreditation for registration number: L. 218

of KEMA Nederland B.V.

High-Voltage Laboratory

Arnhem

This annex is valid from: 26-03-2014 to 01-04-2018

No. Material or product

Type of activity

Internal referdy
number

4 AC Insulation-enclosed
switchgear and controlgear
above 1 kV and <52 kV

AC voltage test

Lightning Impulse voltage tesl
Parlial discharge measurement
Temperature-rise test
Temperature measurement

DC resistance measurement
Verification of degree of protection

| RV, measurement

|EC 62271-201 s

IEC 60529 Q

S
b

5 Gas-insulated metal-enclosed
switchgear for rated voltages
above 52 kV

AC voltage test

Lightning Impulse voltage test
Switching Impulse voltage test
Partial discharge measurement
Temperature-rise test
Temperature measurement
DC resistance measurement

| R.LV, measurement

[EC 62271-203
STL Guide to IEC 60517
IEEE Std C37.122

6 High-voltage AC circuit
breakers

AC voltage test

Lightning impulse voltage test
Switching impulse voltage test
Partial discharge measurement
Temperature-rise tost
Temperature measurement
DC resistance measurement
R.LV. measurement

Test under wet conditions

NEN-EN-IEC 62271-100
'STL Guide to |EC 622714100
{EEE Std C37.09

|EEE Std C37.013

NEN-EN 501521

7 High-voltage AC
disconnectors and
earthing swilches

AC voltage test
Lightning impulse voliage test
Switching impulse vollage test

{ Temperature-rise test

Parlial discharge measurement
DC resistance measurement
R.LV. measurement

Tast under wet conditlons
Temperature measurement

IEC 62271-102

STL Guide to |IEC 62271-102
|[EEE Std C37.34

|[EEE Std C37.41

8 High-voltage AC switches

AC voltage test
{Lightning impulse voltage test

Partlal discharge measurement

| Temperature-rise test
1 Temperature measurement

DC rasistance measurement
Verificatlon of degree of protection

NEN-EN-IEC 62271-103
STL Guide to |EC 60265-1
NEN-EN-IEC 62271-104
|EEE Std C37.74

Duich Accreditation Council RvA







of KEMA Nederland B.V.
High-Voltage Laboratory
Arnhem

This annex is valid from: 26-03-2014 to 01-04-2018

to ISO/IEC 17025:2005 declaration of
accreditation for registration number: L 218

RAAD VOOR ACCREDITATIE @m

Replaces annex dated: 26-10-2011 |

£

No. Material or product

Type of activity

internal refe Q)&
numbejf =/
o /

] High-voltage AC contactors

AC vollage test

Lightning impulse voltage test
Partial discharge measurement
Tamperafure-rise test

| Temperature measurement
1 DC resistance measurement
I Verification of degree of protection

NEN-EN-IEC 622740}

10 Automatic circult reclosers
and fault interrupters

1AC voltage test
‘| Lightning impulse voltage test

Partial discharge measurement
Temperature-rise test
Temperature measurement

DC resistance measurement
Verification of degree of protection

|EC 62271-114/
IEEE Std C37.60

11 Busducis

AC voltage test

Lightning Impulse voltage test

Partial discharge measurement
Temperaiure-rise test

1 Temperature measurement

DC resistance measurement

‘Verification of degree of protection

IEEE Std C37.23

12 | High-voltage AC switch-fuse
combinations and
high-voltage AC fuses

{ AC voltage test
| Lightning impulse voltage test
‘| Partial discharge measurement

Temperature-rise test
Temperature measurement

DC resistance measurement
Verification of degree of protection

IEC 62271-105

IEEE Std C37.41

IEEE Std C37.74
NEN-EN-{EC 60282-1

IEC 60282-2

STL Guide to IEC 602821
STL Guide to 1EC 60282-2

f

JEA

"

I

5‘\‘ L
|

.\\& |

Diteh Accreditation Councll RvA
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Annex to ISO/IEC 17025:2005 declaration of
accreditation for registration number: L 218

of KEMA Nederland B.V.
High-Volitage Laboratory

Arnhem
This annex is valid from: 26-03-2014 to 01-04-2018 Replaces annex dated: 26-10-2044:.
. . . Qf‘
No. Material or product Type of activity Internal ref
numbgﬁ finoBe
13 Insulators and AC voltage test |IEC 60137 _ Y.
insutated bushings Lightning impulse voltage test IEEE Std C57.19, 00 S
Partial discharge measurement IEEE Std C57.19.01
Test under wet conditions IEC 60168
Thermal-meghanical performance test IEC 60383
Electro-mechanical failing load test IEC 60507
R.LV. measurement IEC 60660
Pollution tests IEC 61109
Temperature measurement IEC 62217
Visible corona test ANSIC29.1, -2, -8, -7, -12,
Steep front wave flashover test -13
Porosity test CAN/CSA C411.1
| Visual and dimensional test

Galvanizing test
Thermal shock test
Thermal cycle test
Water absorption test
Impact test
Test of housing: tracking and erosion tests

i4 (Cables AC voltage lest [EC 60055
DC voltage test IEC 60141
Lightning impulse test . IEC 60502
Heat cycle voltage test IEC 60840
Capacltance and tan § measuremant IEC 62067
Partial discharge measurement NEN-HD 820
Insulation resistance measurement NEN-HD 632
DC resistance measurement NEN 3619
Temperature measurement BS 6622
Condition test of XLPE cable BS 7835
Water penetration test BS 7870
Bending tesl BS 7912

BS 7970

15 | Cable accessories AC voltage test IEC 60502-4
DC voltage test IEC 60055
Lightning Impulse voltage test 1EC 60840
Heat cycle voltage test IEC 62067
Temperature measurement HD 629-1
Partial discharge measurement HD 629-2
‘Insulation resistance measurement NEN-HD 632
‘Test-under wet conditions IEEE Std 48
Pollution tests \EEE Std 404
R.LV. measurement ERA

\\\ Water penetration test
al\ impact test

Nl

Duteh Accreditation Council RvA
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Anne¥ to ISO/IEC 17025:2005 declaration of
accreditation for registration number: L 218

of KEMA Nederland B.V.
High-Voltage Laboratory

Arnhem

This annex Is valid from: 26-03-2014 to 01-04-2018

No. Material or product

Type of activity

18 Current transformers

AC voltage lest

Lightning impulse voltage {est
Switching impulse voltage test
Temperature-rise test

Capacitance and tan § measurement
Partial discharge measurement
Accuracy test

Test under wet conditions
Temperature measurement
Inspection of aclive part

NEN-EN-IEC 600441
NEN-EN-IEC 60044-6

IEC 60044-8

17 | Voltage transformers

AC voltage test

Lightning Impulse voltage test

| Switching impulse voltage test

4 Temperature-rise test

‘Capacltance and tan & measurement
4 Partial discharge measurement

Temperature measurement
Accuracy test

Test under wet conditions
Leakage lest

Inspection of active part

IEC 61868-1
IEC 61869-3
IEC 61869-5
|[EC 60044-7

18 Capacitors

AC voltage test

Lightning impulse voltage test
Capacitance and tan 8 measurement
Temperature measurement
Test under wet conditions
Thermal stability test
‘Short-circuit discharge test
Endurance test

Sealing test

Self-healing test

Destruction test

Agelng test

IEC 60358
|[EC 60831
[EC 60871

18 | Surge arresters

AC voltage test
Lightning impulse voltage test
Switching impulse voltage test
Current impulse test

Pollution tests

Partial discharge measurement
Temperature measurement
Ageing test

R.1.V. measurement

IEC 60009
|EEE Std C62.11

T ‘
bn._zi-—~z,

Bliteh Accreditation Council RvA
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Annex to ISO/IEC 17025:2005 declaration of
accreditation for registration number: L 218

of KEMA Nederland B.V.
High-Voltage Laboratory

Arnhem

This annex is valid from: 26-03-2014 to 01-04-2018

& oz

No. Material or product

Type of activity

number
20 | Reactors AC voltage test |EC 60076-6
Lightning impulse voltage test [EEE Std C57.21
Switching impulse voltage test
Temperature-rise test
lmpedance measurement
AC resistance measurement
Power measurement
DC resistance measurement
Temperature measurement
Acoustic sound level measurement
Verlfication of voltage ratic and phase
displacement check
21 Compression and mechanical | Temperature-rise test IEC 61238-1
connectors Temperature measurement
DC reslstance measurement
Mechanical tests
22 i Protection relays & substation | Functional requirements IEC 60255-1
automation equipment |IEC 60255-8
IEC 602585-12
IEC 80255-13
IEC 60255-16

i
1
i

AN

IEC 60255-127
IEC 60255-151
IEEE C37.112

Product safety requirements

[EC 60255-1
IEC 602565-27

EMC requirements

IEC 60255-1

IEC 60255-26

IEC 60255-22 series
IEC 60255-11

|EC 61000-4-2

[EC 61000-4-3

{EC 61000-4-4

IEC 61000-4-5

IEC 61000-4-6

|EC 61000-4-8

IEC 61000-4-9

|EC 61000-4-10

IEC 61000-4-11

IEC 61000-4-16 {only 50 Hz)
IEC 61000-4-17

{EC 61000-4-18

| JEC 61000-4-29
~1{EEE C37.90
-~ | IEEE C37.90.1
" [{EEE,C37.90.2

[EEE|C37.90.3

o

X
\ﬁﬂllch Accreditation Council RvA
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Annex to ISO/IEC 17025:2005 declaration of
accreditation for registration number: L 218

of KEMA Nederland B.V.
High-Voltage Laboratory
Arnhem

This annex is valid from: 26-03-2014 to 01-04-2018 Replaces annex dated: 26

No. Material or product Type of activity Internal reference \57‘/
number
Protection relays & substation | g q:0;71ng quantities IEC 60255-1

automation equipmsnt

| Climatic environmental tests IEC 60255-1

IEC 60068-2-2 tests Bd, Bb
IEC 60068-2-1 tests Ad, Ab
IEC 60088-2-14 tast Nb
IEC 60068-2-78 test Cab
IEC 60068-2-30 test Db

| Mechanlical environmental tests IEC 60255-1
IEC 60255-21 series

23 | Electrical Energy Msters Tests of IEC 62052-11 and
. . [EC 62053-11/21/22/23
- insulation properties, EN 50470-1/2/3

accuracy requirements,

1]

disturb fl durati - Directive 2004/22/EC,
- sturbances of long duration, annex |, B, F and MI-003

- electrical requirements,
- electromagnetic compatibility,
- the effect of climatic environments,

- mechanical requirements.

Remark )
"in accordance with" is applicable for all standards.

Page 7 of 7
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OT4eT NHCNEKLMOHEH

CnUcbLK Ha TUNOBUTE U3TIUTAHUA

1. EAGKTpUYECKM M3NUTBAHUA Ha TUNA Ha MbAHa KabesHa cucrema

1.1 YacTuueH TecT pa3pas Npu cTaliHa Temnepatypa
1.2 Tan 5 uamepBsaHe Tect

1.3 YacTvueH TecT paspag Npu cTakkHa Temnepatypa
1.4 YacTuyeH TecT paspag NPy BUCOKa Temnepatypa

-E TecCT UMNYACHO HanpexeHue

o

[}

.6 TecT npu Hanpexexrne ¢ NpomMLIneHa YecToTa
1,7 Tect Ha Kaben ¢ gbMKKHA € NPUARTAHE METAAHA AeHTa WK bonno cBbP3aHU KM obsKBKaTa

1.8 Tecr Ha CBNPOTUBAEHME Ha NONYNPOBOAHWKOBY eRpanHn

2.0 HeenekTpWuHU TUNOBYM M3NUTAHUA 33 NbAHa kKabenHa cucTema 1 NpUAeallid KOMIOHEHTU

2.1 NpoeepKa Ha KabenHaTa KOHCTYKUMA
2.2 TectoBse 3a ONpeleNAHE Ha MeXaHUUHUTE CBOMCTBA Ha M30NAUMATE IPEAV U Ciiel cTapecHe

2.3 TecTose 3a onpeaeisHe Ha MexaHWYHKTe CBOACTBa Ha eKPaHKPOBKaTa NPeau ¥ CRes
cTapeeHe

2.4 TecToBe 3a crapeeHe BbRXy H4acTu OT UAN Kabes, 3a Aa ce NPOBEpH CbBMECTUMOCTTA Ha MaTepuanure TecT
E < TecT 2a HanAraHe NPU BUCOKA TemnepaTypa Ha ObsKekaTa
2.6 KomnaexceH TecT no HarpAsaHe Ha XLPE U3oiaumnaTa

2.7 WUsmepBaHe Ha camau CbABPKAHWETO Ha CaOW 8BS BbHILHATA PE obeusKa

2.8 TecT 3a BOAOHENPONYCKAWMBOCT,

g KEMA Nederland B.V.

8

? S.AM. Verhoeven

o Director Testing, Inspections &
Certification The Netherlands
Arnhem, 19 December 2013
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TecToBe

PYTUHHU TecTOBe
MamepraHe Ha yabmxeHue U
ChIIPOTUBNEHWE Ha BLXETO

N3aMepBaHe Ha eneKkTpu4eckoTo
ChAPOTUBNEHNE Ha NPOBOAHMUKA
MamepraHe Ha

recMeTpu4HUTe

napaMeTpu Ha KabenHaTta
cbplueByHa

(_ Tect Ha HarpsieaHe Ha XLPE usonauua

Mpoeepka 3a gedekTn No waonayuaTta

TecroBe 3a AONYCK Ha NPOAYKUUATE
En. recT Ha BbHWHaTa 06BUBKA HA
kabena

Mposepka Ha MapkupoBskaTta Ha
BbHLWHaTa oOBUBKa

lMpoBepka Ha aAxesusTa Ha MeTanHoTo
dhonuo

Measurement of attenuation of FIMT
AamepsaHe Ha kanayuTer
MamepBaHe Ha enekTprM4ecKoTo
ChNPOTUBHEHWE HA NpoBOAHUKA

( YacTuyHu paspsau

TecT N0 HanpexeHue

flpoBepka Ha kabenHaTa KOHCTPYKUKUA
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Tests Frequency of tests

routine tests

Measurement of elongation and one length from each batch

resistance of wire (manufacturing series) EEJ
Conductor examination, measurement | one length from each batch Iy
of electrical resistance of conductor (manufacturing series) %
Measurement of geometric from both ends of

parameters of cable core each production length

Hot-set test for XLPE insulations from one end of

each production length
Check for inclusions or contaminants | from one end of

in the insulation each production [ength
acceptance tests
Electrical test on over sheath of the each cable length

cable

Check of outer sheath marking each cable length
Measurement of adhesion of metal one length from each batch
foll (manufacturing series)

Measurement of attenuation of FIMT | each cable length
Measurement of capacitance each cabie length
Measurement of electrical resistance | each cable length
of conductor

Partial discharge test each cable length
Voltage test each cable length
Check of cable construction from both ends of each cable length

1071
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FACTORY ACCEPTANCE TEST REPORT

Notes: all tesis were passed successfuily, cable meels 1Y 3530- UUS-’II!TE?E

Quality System corlifiad

In accordance with the requiremants of:

QD:

Page 1 Markin ANen2r 1x1600{crx)/11 0-64IW
g (A2XS(FL)2Y 1X1 600RMS/110-64/110 kW)
Serial number 1 60 342 Order No 879 P
. Factory length Ne 0319 Cable drum Ne 27ﬂ5874‘\x
Date 26.07.2016 Length 530 m '
PARAMETER, UNITS OF MEASUREMENT REQUIREMENTS RESULTS
The outer end The inner and
Conductor
conductor diameter, mm min 49,10 min 49,13 min 49,11
nom 49,60 avg 49,30 avyg 49,25
max 50,10 max 4948 max 49,38 R
Conductor screen
thicknass, mm min 4,00 min 1,83 min 1,81
nom 1,50 avg 2,02 avyg 2,11
max 2,50 max 2,20 max 2,41
max-min point difference, mm < 1,0 0,37 0,60
Insulation
thickness, mm min 13,5 min 14,30 min 14,37
nom 15,0 avy 15,03 avg 15,01
. max 18,0 max 18,75 max 15,65
eccentricity {Tmax-Tmin}Tmax, % < 156 9 8
diameter over Insulation, mm mih 83,2 min 83,20 min 83,23
nom 84,2 avg 83,80 avg 83,81
max 85,2 max 84,39 max 84,38
insulation scresn )
thickness, mm min 0.5 min 0,92 min 0,94
nom 11 .avg 1,25 .avg 1,13
max 1,7 max 1,68 max 1,31
max-min point difference, mm s 1,0 0,66 0,37
diameter over Insulation screen, mm min 85,2 min 85,37 min 85,40
nom 86,4 avg 85,97 avyg 86,00
. max 87,6 max 86,56 max 86,59
i ratio @ min/g max > 0,95 0,9¢ 0,99
Copper screen
crogs-section, mm* = 110 - 112,40 112,40
N
Outer sheath v g -_:’.‘\‘-\
thickness, mm min 33 {/ n,i;n‘j 4,08 min 4,11
nom 40 i | avg | 5,08 avg 4,69
\\\ ma 6,07 max 5,27
diameter ovar outer sheath mim : :g ECTBA

" CHILRE




ESTRALINH<

FACTORY ACCEPTANCE TEST REPORT

Ltd ¢Estralin HVC»

www,estralin.cam: -/

Page 2 Markin ATIBN2r 1x1800({crx)/110-64/110kB
g {AZXS(FL)2Y 1X1800RMS/110-64/110 kV)
Serial number 1 60342 - |order Ne 879
Factory length No 0319 Cable drum Ne 27D‘5874
DATE 26.07.2016 Length 530 m
PARAMETER, UNITS OF MEASUREMENT REQUIREMENTS RESULTS

Hot-set Test Tor Instlation

elongation under load, % < 175 57

permanent elongation, % £ 15 0

Check for incluslons or contaminants

(metals, fibers, gas bubbles) In the No Contaminant No Contaminant

Insulation

Longitudinal sealing (metal foll)

pael strength of overlapped foil, Nimm e 1,0 1,3
adhesion strength of foil, Nfmm e 10 . 1,8
Al tape thlckness, mm > 04 o 0,15
overlaping, mm 2 15 ., 16,1

Electrical tests N

electrical reslstance of conductor, Q/knf < 0,0186 0,0183

Voltago Test No breakdown No breakdown

(160 kV, 30 mimn.)
Partial Discharge Tast

nolse level at voltage of 160 kv, p& s 10 < 10
noise level at voltage of 96 kv, pC < 5 < 5
cable capacity, pF/km < 0,32 0,30
Check of outer sheath marking .
meets customer requirements meets customer requirements
Checkaof packing
meets customer requlirements meets customer requirements

Net weight 5809 kg
Notes: all tests were passed successTully, cable meets TY 3530

Quailty System oortified ~ .
In aceordanca with the requiremants ok m@

Gross weight 720 o

Yl
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FACTORY ACCEPTANCE TEST REPORT

(TR

Page 1

Marking

Serial number 1 60343 Order Ne

Factory length Neo

ANBN2r 1x1600(crk)/110-64/110xB

(A2XS(FL)2Y 1X1600RMS/110-64/110 kV)
879
ga20 Cable drum Ne 275875

Quality Systern cortifted

in accordance with the requirerments of:

ly, cable meets TY 3530-003-42747

A X
¥ mvma\

Qb:

Date 26.07,2016 Length 530 m
PARAMETER, UNITS OF MEASUREMENT REQUIREMENTS RESULTS
“The outer end The inner end
Conductor ] S
conductor dlameter, mm min - 49,10, min 45,23 min 49,11
G nom : 49,60 avy 49,32 avg 49,23
\“ mé"&,{ 5}3,1 0 max 49,41 max 49,34 \
" SN 0N
Conducfor screen Y. ' \J
" thicknass, mm " dn | min 1,76 min 1,72 h
nom . avg 1,96 avg 2,09
max 7 toax 2,15 max 2,45
max-min polnt difference, mm < ﬁ 0,39 0,73
Insulation ' _ g
thickness, mm min in 14,63 min 14,60
nem vy 15,16 avyg 15,03
max max 15,68 max 15,45
eccentricity (Tmax-Tmin)Tmax, % < 7 6
diameter over Insulatlon, mm min min 83,23 min 83,22
nom avg 83,69 avg 83,73
max max 84,15 max 84,23
Insulation screen
thickness, mm min 0.5 min 0,92 min 0,98
nom 1,1 |.avg 1,11, .avg 1,16,
max 1,7 max 1,29 max 1,34
max-min point difference, mm < 1,0 0,37 0,38
diameter over Insulation serean, mm min 85,2 min 85,51 min 85,43
nom 86,4 avg 85,94 avy 85,93
max 87,6 max 86,37 max 86,42
ratio @ min/@ max 2 0,98 0,89 0,99
Copper screen
cross-section, mmé = 110 112,67 112,87
Outer shaath D e )
thicknass, mm min 33 ™in 3,62 min 3,74
nom 4,0 avg 4,35 avg 4,54
max 5,07 max 5,33
diameter aver outer sheath, mm min 100,38 i
: max 100,93
Noles' all tests were passed successiu 15-Z007, TEC 60840,

10%Y
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FACTORY ACCEPTANCE TEST REPORT

Markin AfeN2r 1x1600{cnk)/110-64/110xB
g (A2XS(FL)2Y 1X1600RMS/110-64/110 kV)

Serlal humber 1 60343 QOrder Ne 083?0 Cable drum Ne 27115875 .|

Factory length Ne

Page 2

W
DATE 26,07.2016 - - Length 530 m
PARAMETER, UNITS OF MEASUREMENT REQUIREMENTS RESULTS
Hot-set Test for Insulation "y -
elongation under load, % < 175 57
permanent elongation, % : < 15 0
Check for Inclusions or contaminants
(motals, fibers, gas bubbles) in the No Contaminant ’ No Contaminant
insuiation
[Congitudinal seating {metal foll}
peel strength of overlapped foil, N/'mm 2 106 ¢ 3 1,3
adhesion strength of foil, N/'mm 2 40 ' 1,8
Al tape thickness, mm 01 0,15
overlaping, mm g2 15_ 18,1
Electrical tests ) &
elactrical resistance of conductor, QJ/kn < 06,0186 R 0,0184
Voltage Test .
(160 KV, 30 min.) No breakdown No breakdown
Partial Discharge Test
noise level at voltage of 160 kV, pC < 10 < 10
nolse level at voltage of 96 kV, pC < 5 < 5
cable capaclity, pFikm < 0,32 0,30
Chack of outer shealh marking .
o | meets customer requirements {  meets customer roquirements
Checkof packing
meefs customer requirements imeets customer requiraments

Net weight 5809 k_cj Gross weight 7209 kg

Notes! all tesis Were passed successfuily, cable meets 1Y 3530-005-42747015-2007, IEC 80840,

T ey

Quality System cerllflod

In accordance with the requirements of:

OTXE
LI TBA
CEILEH (B,

Qp:

1095
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FACTORY ACCEPTANCE TEST REPORT

Page 1 Markin AlNBN2r 1x1600({crx)/{10-64/110xB
4 (AZXS(FL)2Y 1X1600RMS/110-64/110 kV)
Serial number 1 6 0 344 . Order Ne <
_ Factory length No able drum Ne 2715876
Date 26.07.2016 Length
PARAMETER, UNIYS OF MEASUREMENT REQUIREMENTS ‘RE\SULTS _
o The inner end
Conductor :
conductor diameter, mm min 49,10 min 49,27
nom - 49,60 avg 49,40
max 50,10 max 49,53
' YN
Conductor screen \:?
" thickness, mm min 1,00 min 1,43 min 1,72 '
< nom 1,80 avg 1,79 avg 1,91 \
L max 2,50 max 214 max 2,08
max-min point difference, mm S 1,0 0,71 0,37
insulation S
thickness, mm min 13,5 min 14,57 min 14,79
nom 150" avy 15,02 avg 15,09
max 18,0 max 15,47 max 15,38
accentricity (Tmax-Tmin)Tmax, % s 15 6 4
diameter over Insulation, mm min 83,2 min 83,21 min 83,33
nom 84,2 avg 83,69 avg 83,86
max 85,2 max 84,17 max 84,39
Insulation screen
thickness, mm min 0,5 min 0,94 min 0,70
nom 1,1 avg 1,26 1| avg 1,14
max 1,7 max 1,58 max 1,58
max-min point difference, mm = 1,0 0,64 0,88
diameter over Insulation screen, mm min 85,2 min 85,35 min 85,20
nom 86,4 avg 85,86 avgy 85,85
) max 87,6 max 86,37 max 88,50
ratio @ min/¢ max 2 0,95 0,99 0,98
Copper screen
cross-section, mm?® = 110 112,13 112,13
Outer sneath
thickness, mm min 3,3 min 4,20 min 5,02
nom 4,0 avg 4,65 avy 541
max 5,10 max 5,79
diameter over outer sheath, mm min 102,30 min 101,80
max 102,65 ol INEY 102 03
ly, cable meets TY 3530-003-42747015-2007, [EC 60840, b

Notes: all tesfs were passed successfu
Quallty System certified P

In seceordance with the requlremants of:
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FACTORY ACCEPTANCE TEST REPORT

ESTRALIN"®

T T

Page 2 Markin AlelZr 1x1600{cHxk)110-64/110xB
a__.- 9. (A2XS(FL)2Y 1X1600RMS/110-64/110 KV)
Serfal number 1 6 0 3 4 4 Qrder Ne 879
Factorylength Ne 0321 Cable drum Ne 27[15876.
DATE 26.07.2016. . * Length 530 m
PARAMETER, UNITS OF MEASUREMENT REQUIREMENTS RESULTS

Rot-set TestTor Insulaflon O ] .

elongation under load, % N g 17§ 57

permanent elangation, % < 15 0

Check for incluslons or contaminants

{metals, fibers, gas bubbles) in the No Contaminant

No Contaminant

Voltage Test

(1680 kv, 30 min.)

Partial Discharge Test

noise level at voitage of 160 kV, pC <

noise level at volfage of 96 kV, pc < 5
cable capacity, uFlkm <

No breakdown

Insulation

Longitudinal sealing (metal foll) )

peel strength of overlapped foll, N/mm =z 1,0 1,3
adhesion strength of foil, Nimm 2z 1,0 1.8
Al tape thickness, mm 2 01 0,15
overlaping, mm > 15 16,1

Electrical tasts

electrical resistance of conductor, (¥kn < 0,0186 0,0184

No breakdown

10
5
0,30

IA IA

Check ol outer sheath marklng

.|.meets customer requirements |

megets customer requirements

Chack-ofpacking— —
P ¥ meets customer requirements

meets customer requirements

Net weight

Notes: all fesis were passed sucge
Quality System cartlfiod

In accordance with the raquirements of:

s weight

{OY4F
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FACTORY ACCEPTANCE TEST REPORT

Page 1 Markin / ATslM2r 1x1600{crx)/110-84/110B
e d {A2XS{FL)2Y 1X1600RMS/110-64/110 kV)
Serial nmbor 160351 [N o capie drumne 27715877
Date 26,07.2016 [ 'f:ngth 450 m
PARAMETER, UNITS OF MEASUREMENT REQUIREME RESULTS
O\ ; ] The outer end The inner end
Conductor o7 e AN
conductor diameter, mm min 49, ~i min 49,10 * | min 49,10
nom 4960 avy 49,15 avg 49,17
.max 50,10 max 49,19 max 49,23
! AN
Conductor screen 5
" thickness, mm inin 1,00 min 1,69 min 1,81 %
‘nom 1,50 avy 1,93 avg 1,98
max 2,50 max 2,16 max 2,11
max-min point difference, mm S 1,0 0,47 0,30
Insulation :
thickness, mm min 13,6 min 14,77 min 14,83
nom 150 avg 15,21 avg 15,16
max 18,0 max 15,65 max 15,48
eccentriclty {Tmax-Tmin)Tmax, % < 15 6 4
diameter over Insulation, mm min 83,2 min 83,23 min 83,45
nom 84,2 avy 83,87 avg 83,85
max 85,2 max 84,71 max 84,25
insulation screen
thickness, mm min 0,5 min 0,95 min 0,28
nom 11 | avg. 1,13 avg 1,14’
max 1,7 max 1,30 max 1,28
max-min point difference, mm < 1,0 0,35 0,31
diameter over Insulatlon screen, mm min 85,2 min 85,73 min 85,67
nom 86,4 avy 86,34 avy 86,08
max 87,6 max 86,94 max 86,49
ratio & min/¢ max > 095 0,99 0,99
Copper screen
crass-section, mm? > 110 112,67 112,67
Outer sheath
thickness, mm min 3,3 min 3,99 min 3,98
nom 4,0 avg 4,52 avg 4,54
max 5,04 max 5,10
diameter over outer sheath, mm min 100,52 min 100,24
max 101,17 max 101,15

Notes: all lesis were passéd successiully, cabie meets TY 3530-003-44747

Quality System certified .

In accerdanca with the raquirements of:

I Gy
E L

16-2007, [EC 60840,

by

QD:
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FACTORY ACCEPTANCE TEST REPORT
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Page 2 Marki AllsN2r 1x1600{crk)/110-64/110x8
oing (A2XS(FL)2Y 1X1600RMS/110-64/110 kV)
Serlal humber 1 6 0 35 1 Order Ne 879
/|Factory lengtnNe 0322 Cable drum Ne  27[15877
DATE 26.07.2016 i/ |Length 450 m
PARAMETER, UNITS OF MEASUREMENT REQUIREMENTS RESULTS

Hot-set Test far Insulation .

elongation undar load, % < 175 57

permanent elongation, % < 15 0

Check for incluslons or contaminants
(metals, flbers, gas bubbles) in the
insufation

No Contaminant

No Contaminant

Longitudinal sealing {metal foll)

Voltage Test

(160 kV, 30 min.)

Partial Discharge Test

noise lavel at voltage of 160 kV, pC

noise level at voltage of 96 kV, pC
cable capacity, pF/km

No breakdown

10
5

s
<
< 032

peel strength of overtapped foil, Nimm 2 10 1,3
adhesion strength of foil, Nfimm 2 1,0 1,8
Al tape thickness, mm z 04 0,16
ovarlaping, mm 2 15 16,1

Electrical tests

electrical reslistance of conductor, Qkn| < 0,0186 0,0184

No breakdown

< 10
< 5
0,29

Check of outer sheath marking

meets customer requirements |

meets customer requirements

Check-ofpacking

meets customer requirements

meets customer requirements

Net weight

Quality System certifled
In accordance with the requirements of:

032 kg Gross

Notes! all tests Were passed successru ¥, cable meaefls

932 kg Gross weight

6332 kg

9-200/, IEC60B40.

QD:

10%9
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Page 1

Serial number

160352

Y

Marking
Order N2

Factory length Ne

AMNen2r 1x1600{crk)/110-64/110kB
(AZXS(FL)2Y 1X1600RMS/110-84/110 kV)

879 cable drum Ne 2715878

0323

Date 26.07,2016 Length 450 m
PARAMETER, UNITS OF MEASUREMENT REQUIREMENTS RESULTS
o The outer end The Inner end
Conductor [T
conductor diameter, mm min . 49,10 | min 49,16 min 49,22
nom' 49,60 avg 49,47 avg 49,57
twax . 50,10 max 49,78 max 49,92
Conductor scrgen - R
‘hickness, mm min 1,00 min 1,47 min 1,64
nom 1,50 avg 1,82 avg 1,88
max 2,50 max 2,17 max 2,11 K\ )
max-min polnt difference, mm < 1,0 0,70 0,47 \“\\
Insulation \)\
thickness, mm min 13,5 min 14,66 min 14,50
nom 15,0 avyg 15,16 avy 15,24
max 18,0 max 15,66 max 15,97
eccentricity {Tmax~-Tmin)Tmax, % < 15 1] 9
dlameter over Insulation, mm min 83,2 min 83,68 min 83,40
) nom  B4,2 avg 84,09 avy 83,06
max 85,2 max 84,49 max 84,51
insulaflon screen
thickness, mm min 0,5 min 0,92 min 0,93
hom 1.1 avg 1,14, lavg 112
max 1,7 max 1,38 max 1,30
max-min point difference, mm < 1,0 0,43 0,37
diameter over Insulation.screen, mm min 85,2 min 85,95 min 85,50
nom 864 avg 86,36 avy 86,05
max 87,6 max 86,77 max 86,59
ratio @ mini max 2 0,95 0,99 . 0,99
Copper screen ’
cross-section, mm* > 110 112,40 112,40
Outer sheath
thickness, mm min 33 min 4,12 mih 4,35
nem 4,0 avg 4,31 avg 4,68
max 4,49 max 5,01
diameter over outer sheath, mm min 100,65 min 100,84
max 101,23 max 101,83
otes: all tests were passed successiully, cable meets 17 Seeu-003-42747 15-2007,}}3‘6‘68?61__%5
Quality Systom certifled e e 000 3 ) H 3BR
In agcordance ;vllh the raquiremeants of; C]J ¢, B i
QD:
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FACTORY ACCEPTANCE TEST REPORT
Page 2 Marki ANBsM2r 1x1600{cox)/110-84/110KB
rking (A2XS(FL)2Y 1X1600RMS/110-64/110 kV)
Serial number 1 6 0 3 52 Order Ne 879
0]
Factory length Ne 0323 Cable drum Ne 27715878
DATE 26.07.2016 Length I 450 m
PARAMETER, UNITS OF MEASUREMENT REQUIREMENTSZ, T A Al i, RESULTS
Hot-set Test for Instilation <>3 &
elongation under load, % < 175 . RRGA 50
permanent elongation, % < 15 e o 3 ] 0
Wil o TP
Check for inclusions or contaminants %_{,/ YN
(metals.’ fibars, gas bubbles) in the No Contaminant SE., N No Contaminant
Insulation . (\
Longitudinal sealing (metal foil) :
pael strength of overlapped foll, N/mm > 1,0 1,3 (
adhasion strength of foil, Nimm 2 10 ' 1,8
Al tape thickness, mm 2z 01 0,15
overlaping, mm 2z 15 16,1
Electrical tests
electrical resistance of conductor, ffkn < 0,0186 0,0184
Voltage Tast
(160 kV, 30 min.) No breakdown No breakdown
Partial Discharge Test
nolse level at volitage of 160 kV, pC < 10 < 10
noise level at voitage of 86 kV, pC < 5 < 5
cable capacity, uF/km < 0,32 0,31
Check of outer sheath marking
L | meets customer requirements | . Ieets customer requirements
[Gheek cking .
ook of packing meets customer requirements - meets customer reguirements

Net weight 4932 kg Gross welght 6332 kg
{Notes: all tests were passed sucGossiu y, cable mee - G oUB40,
g T i
p "::

Quality System oertified
rwu@\

Tty &3 [
[y

In aceordance with the requirements of:

QD:
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FACTORY ACCEPTANCE TEST REPORT

Page 1 Marking AlBN2r 1x1600(crnk)/110-64/110xB
(AZXS(FL)2Y 1X1600RMS/110-64/110 kV)
Serial number 1 60353 Order Ne 879
Factory length Ne 0324 Cable drum Ne 27ﬂ5879
Date 26.07.2016 Length 450 m
PARAMETER, UNITS OF MEASUREMENT REQUIREMENTS RESULTS
The outer end The Inner end
Conductor )
conductor diameter, mm min 49,10 min 49,10 min . 48,10
nom 49,60 avg 49,39 avg 49,42
max = 50,10 max 49,67 max 49,74
Conductor screen : \
thickness, mm min 1,00 min 1,62 min 1,62
nom 1,50 avy 1,88 avg 1,89
max 2,50 max 2,14 max 2,16 ({\\\j
max-min point difference, mm < 1,0 0,52 0,54 \
Insulation AN k
thickness, mm min 13,5 min 15,02 min 14,76
nem 15,0 avg 15,32 avg 15,19
max 18,0 max 15,61 . max 15,62
eccentriclty (Tmax-Tmin)Tmax, % < 15 4 8
diamater over Insulation, mm min 83,2 min 83,77 min 83,65
nom 84,2 avg 84,21 avy 83,95
max 8532 max 84,65 max 84,25
Insulation screen
thickness, mm min 0,5 min 0,95 min 0,87
' nom 1,4 avg. . 1,13 | ave 1,15
max 1,7 max 1,31 max 1,43
" max-min point difference, mm < 1,0 0,36 0,56
diamater over Insulation screen, mm min 85,2 min 86,05 min 85,87
nom 864 avy 86,46 avg 86,22
max 87,6 max 86,87 max 86,56
ratio @ minf® max =2 095 0,99 ) 0,99
Gopper scragn
cross-section, mm® > M0 C112,43 112,13
Outer sheath
thicknass, mm min 3,3 min 3,05 min 3,80
nom 4,0 avg 4,43 avg 4,46
_ max 4,90 PR BOMRCTRA
diameter over outer sheath, mm min 100,82 080 5CPRUBIR 3BK
max 101,47 IE AR R
Noles: all tests were passed successfﬁmmmc 60840, g \
Quality System corilfied L
in accordance with the requiraments of:
QD:




Ltd «Estralin HVCh

www.estralin.com

EEEYI I e e

RT

Page 2 Marking Allel2r 1x1600(crx)/110-64/110kB
(A2XS(FL)2Y 1X1600RMSM10-64/110 kv)
Serial number 1 6 0 3 5 3 Order Ne 879
Factory langth Ne 0324 Cable drum Ne 27115879
DATE 26,07.2016 Length 450 m .
PARAMETER, UNITS OF MEASUREMENT REQUIREMENTS RESULTS

Hot-set TestTor Insttation

elongation under load, % < 175 50

permanent elongation, % < 15 ¢

Check for Inclusions or contaminants
(metals, fibers, gas bubbles) In the
insulation

No Contaminant

No Contaminant

Longitudinal seallng (metal foil}

Voltage Test

{160 kV, 30 min.)

Partial Discharge Test

nolse fevel at voltage of 160 kV, pC

nolse level at voltage of 96 kV, pC
cable capacity, pFlkm

peel strength of overlapped foil, Nfmm 2 1,0 1,3
adheslon strength of foll, Nfmm 2 1,0 1,8
Al tape thickness, mm 2 01 0,15
avariaping, mm > 15 16,1

Electrical tosts

electrical reslstance of conductor, £Ukn < 0,0186 0,0184

No breakdown

£ 10
< 5
< 0,32

No breakdown

10
5
0,29.

IA 1A

Check of oufer sheath'marking

.|-meets customer requirements.

meets customer requirements

Checkof packing

meets customer requirements

meets customer requirements

Net weight

otes; all tesls were passed successiu
Quality System ceriified
In eccordanes with the reguirements of:

= I

4932 kg Gross

¥

weight

6332 kg

QD:
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Page 1 Marking AlelN2r 1x1600{crx)/110-64/110kB
{A2XS(FL)2Y 1X1600RMS/110-64/110 kV)
Serial number 1 6 0 345 Order Ne 879
, Factory longth Ne 0305 Cable drum Ne 27005880
Date 26.07.2016 Length 485 m
PARAMETER, UNITS OF MEASUREMENT REQUIREMENTS RESULTS
The outer end The inner end
Conductor
conductor dlameater, mm min 49,10 min 49,19 min 49,10
nom 49,60 avg 49,52 avy 49,45
max 50,10 max 49,85 max 49,79
Conductor screen
thickness, mm min 1,00 min 1,55 min 1,65
" nom 1,50 avg 1,81 avy 2,03 ’
max 2,50 max 2,07 max 2,41
max-min point difference, mm < 1,0 0,52 0,76
Insulation N
thickness, mm nin 13,5 min 15,05 min 15,11
nom 15,0 avy 15,32 avy 15,54
max 18,0 max 15,58 max 15,97
eccentricity {Tmax-Tmin)Tmax, % < 15 3 5
dlamater over Insulation, mm min 83,2 min 83,64 min 84,25
nom 84,2 avg 84,24 avy 84,50
max 852 max 84,84 max 84,75
Insulation screen
thickness, mm min 0,5 min 0,95 min 0,98
nhom, 1,1 |.avg. 1,13 |.avg 1,12
max 1,7 max 1,30 max 1,26
max-min point difference, mm < 1,0 0,35 0,28
diametsr over nsulation screen, mm min 85,2 min 85,88 min 86,61
nom 86,4 avg 86,48 avyg 88,79
max 87,6° max 87,04 max 86,96
ratio ¢ minf® max 2 095 0,99 1,00
Copper screen
cross-section, mm® = 110 112,40 112,40
Outer sheath
thickness, mm min 3,3 min 4,10 min 4,20
nom 4.0 .| avg 4,40 ava 4,41
max 4,70 max 4,62
diameter over outer sheath, mm min 100,84 min 99,45
' max 101,51 3 8
Nofes: all tasis were passed successfully, cable meets 1v 3030-005-42747075-2007, IEC &0540. 8 ] ks -
Quality System certifled e G4 8¢
In accordznce with the requirements of; QI}IH 4

Qp:
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Page 2 Markin ARBN2r 1x1600(crx)/110-64/110xB
g {(AZXS(FL)2Y 1X1600RMS/110-64/110 kV)
Serial number 1 6 0 3 4 5 Order Ne 879
Factory length Ne 0325 Cable drum Ne 27115880
DATE 26.07.2016 Length 485 m
PARAMETER, UNITS OF MEASUREMENT REQUIREMENTS RESULTS
Hot-set Test for Insulation
elongation under foad, % < 175 72
permanent elongation, % < 15 0

Check for incluslons or contaminants
(mefals, fibers, gas bubbles) in the
insulation

MNo Contaminant

No Contaminant

Longitudinal sealing (rﬁetal foil}

Voltage Test

(160 kV, 30 min.)

Partial Bischarge Test

nolse level at voltage of 160 kV, pC

nolse leve] at voltage of 96 kV, pC
cable capacity, pF/km

peel strength of overlapped folf, Nimm = 10 1,3
adhesion strength of foli, Nfmm 2 1,0 1,8
Al tapa thickness, mm s 04 0,15
overlaping, mm B | 16,1

Electrical tosts

electrical resistance of conductor, Qfkn < 0,0186 0,0184

No breakdown

< 10
£ 5
< 0,32

No breakdown

< 10
< ‘5
0,29

Check ef cuter sheatR marking

.| meets customer requirements.

.. meets customer requirements

maeets customer requirements

meets customer requirements

Net weight

Qurality System eertifled

In aecordance with the requirements of:

Noles: all tésts were passed successiuliy, cable meets TY 353

5316 kg

Gross weight

6716 kg |

-0034Z737015.2007, TEC 60B4D, N
OTHER<TR
an: OOOG! C K 3%%
. LI¥s T
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FACTORY ACGEPTANCE TEST REPORT
Page 1 Marking ATBN2r 1x1600{cr&}140-64/110kB
(AZXS(FL)2Y 1X1600RMS/110-64/110 kV)
Serial number 160 346 Order Ne 879
Factory length e 0326 Cable drum Ne 2715881
Date 26.07.2016 Length 488 m
PARAMETER, UNITS OF MEASUREMENT REQUIREMENTS RESULTS
The outer end The inner end
Conductor
conductor diameter, mm min 49,10 min 49,11 min 49,22
nom 49,60 avyg 49,35 avg 49,27
max 504,10 max 49,59 max 49,31
Conductor screen
‘thickness, mm min 1,00 min 1,52 min 1,66
nom 1,50 avy 1,97 avyg 1,94
max 2,50 max 2,42 max 2,21 N
max-min point difference, mm < 1,0 0,90 0,55 \{\\5
Insulation \
thickness, mm min 13,5 min 14,38 min 14,81
nom 15,0 avg 15,36 avg 15,08
max 18,0 max 15,84 max 15,54
eccentricity (Tmax-Tmin)Tmax, % < 15 6 6
diameter over Insulation, mm min 83,2 min 83,96 min 83,47
nom 84,2 avg 84,36 avy 84,08
max 85,2 max 84,73 max 84,68
Insulation screen
thickness, mm min 0,5 min 0,90 min 0,97
nom 1,1 .avyg. 1,10. .avg. 14
max 1,7 max 1,30 max 1,31
max-min point difference, mm s 1,0 0,40 0,34
diametar over Insulation screen, mm min 85,2 min 86,08 min 88,72
nom 86,4 avg 86,51 | avy 86,31
max 87,6 max 86,93 max 86,89
ratio ¢ min/g max 2z 0,95 0,29 0,99
Copper screen
cross-section, mm? > 110 112,54 112,54
Outer sheath
thickness, mm min 3,3 min 3,72 min 4,10
nom 4,0 | avg 4,38 avg 4.45
max 5,03 max 4,80
diameter over outer sheath, mm min 100,32 min 100,49
max 101,09 max 101,30
Notes: all tests were passed successﬁlﬂy, cable meets ¥ 3030-003-42747015-2007, 1EC 60840, 0T .H R P
Quality System certlfied . iy 000
In accordance with the requirenients of:  § TUVNORD \\ 3CT SBK
ﬁvm«n y QD: CBIHH 1.8,
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FACTORY ACCEPTANCE TEST REPORT i
Page 2 Marking ANeNZ2r 1x1600{crx)/110-64/110xB
(A2XS(FL)2Y 1X1600RMS/110-64/110 kV)
Serlal number 1 60346 Order Ne 874
Factory length Ne 0326 Cable drum Ne 27115881
DATE 26.07.2016 Length 485 m
PARAMETER, UNITS OF MEASUREMENT REQUIREMENTS RESULTS
Hot-set Test for Insulation
elongation under load, % s 175 71
permanent elongation, % < 15 0

Check for Inclusions or contaminants
(metals, fibers, gas bubbles) in the

No Contaminant
insulation

No Contaminant

Longitudinal sealing (metal foil)

pael strength of overlapped foil, Nimm z 1,0 1,3
adhesion strength of foll, N/mm > 10 1,8
Al tape thickness, mm 2 01 0,15
overlaping, mm b 15 16,1

Electrical tests

electrical resistance of conductor, Yk < 0,0186 0,0184

Efl‘:ilttlaf\i T:; E-nln.) No breakdown No breakdown

Partial Discharge Test

noise level at voltage of 160 kV, pC < 10 < 10

noise level at voltage of 26 kV, pC < 5 < 5
cable capaclty, pFfkm < 0,32 0,29

Check of outer sheath marking .
- o .| meets customer raquirements |

meets customer requirements

[Check of packing

meets customer requirements

meets customer requirements

Net weight 5316 kg
N&tes: all tests were passed successmm

Quallty Systom cortified

In acgordance with the requiroments of;

™

ovitors)

B svotwpon et
(2T

Gross welght

6716 kg

A0SF
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FACTORY ACCEPTANGE TEST REPORT
Page 1 Markin AleMN2r 1x1600{crx)/110-64/110xB
9 (A2XS{FL)2Y 1X1600RMS/110-64/110 KV)
Serial number 1 6 O 3 47 Order Ne 879
Factory longth Ne 03z Cable drum Ne 2705882
Date 26.07.2016 Length 485 m
PARAMETER, UNITS OF MEASUREMENT REQUIREMENTS RESULTS
The outer end The inner end
Conductor
conductor diameter, mm min 49,10 min 49,11 min 49,11
nom 49,60 avg 49,35 avy 49,23
max 50,10 max 49,58 max 49,35
GConductor screen
thickness, mm min 1,00 min 1,84 min 1,79
nom 1,50 avg 1,98 avy 1,93
max 2,50 max 2,12 max 2,07
max-min point difference, mm < 1,0 0,28 0,28
Insuiation
thickness, mm min 13,5 min 14,80 min 14,79 ‘%
nom 150 avg 15,17 avg 15,26 %
max 18,0 max 15,54 max 15,72
eccentricity (Tmax-Tmin)/Tmax, % < 15 5 6
diameter over Insulation, mm min 83,2 min 83,90 min 83,63
' nom 84,2 avg 84,25 avy 84,09
.max 88,2 max 84,60 max 84,54
Insulaflon screen
thickness, mm min 0,5 min 0,92 min 0,94
nom 1,1. .Aavg. 4,11 avg . 1,12
max 1,7 max 1,29 max 1,29
max-min point difference, mm < 1,0 0,37 0,35
dlameter over Insulation screen, mm min 85,2 min 86,14 min 86,26
nom 86,4 avg 86,45 avg £6,48
max 87,6 max 86,75 max 86,70
ratio @ min/@ max 2 0,08 0,99 0,99
Copper screen
cross-seciion, mm? > 110 112,13 112,13
Outer sheath
thickness, mm min 3,3 min 3,60 min 4,45
nom 4,0 avyg 4,33 avyg 4,78
max 505 max 5,10
diamster over outer sheath, mm min 101,98 min 100,66
4‘_ max 102,81 h e, . 101,81
Noles! all 1ests wera passed successiully, Cable meels TY 3090-003-42147015-2007, [EC 60840, AL JECTEA-|
Quallty System cerillled ) -~ Yy 00 BK_
in agcordance with the reguirernents of: C In Bf
QD: !‘
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Page 2 Markin AFBM2r 1x1600(cnx)/110-64/110kB
9 {A2XS(FL)2Y 1X1800RMS/110-64/110 kV)
Serial number 1 60347 Order Ne 879
. Factory length Ne 0327 Cable drum Ne 27&5882
DATE 26.07.2016 Length 485 m
PARAMETER, UNITS OF MEASUREMENT REQUIREMENTS RESULTS
Hot-set Test for Insulation
elongatlon under oad, % < 175 71
permanent elongation, % £ 15 0

Check for inclusfons or contaminants
(metals, fibers, gas bubbles) In the
insulation :

No Contaminant

No Contaminant

Longitudinal sealing (metal foll)

13 (

Voltage Test

{160 kV, 30 min,)

Partlal Discharge Test

noise level at voltage of 160 kV, pC

nolse level at voltage of 96 kV, pC
cable capaclty, pFikm

peel strength of overlapped foif, Nimm =z 1,0
adhesion strength of foil, N/'mm 2 1,0 1,8
Al tape thickness, mm > 01 0,15
overiaplng, mm 2 15 16,1

Electrical tests

electrical resistance of conductor, ikn < 0,0186 0,0184

No breakdown
< 10
< .5
< 0,32

No breakdown

< 10
s 5
0,29

Check of outér sheath marking

meets customer requirements

meets customer requirements.

Checkof-packing

meets customer requirements

meets customer requirements

Net weight

5316 kg Gross weight

6716

Notes: all tests were passea successtull

Quality System certifled
In accordance with the requirements of;

Stully,
,_.,--“‘_—“ﬁ_

F \\
. I’W@\

c¢able meels TY'3530-003-42?47015-2007, IEG 6UB40.

QbD:
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Marking

Serlal number 1 60348 Order Ne

Alel2r 1x1600{crx)/110-64/110xB
(AZXS(FL)2Y 1X1600RMS/110-64/110 kV)

879 Cable drum Ne 2715884

QD:

Factory length Ne 0329
Date 28,07.2016 Length 470 m
PARAMETER, UNITS OF MEASUREMENT ‘REQUIREMENTS RESULTS
The outer end The inner end
Conductor
conductor diameter, mm min 49,10 min 49,10 min 49,11
nom 49,60 avg 49,25 avg 49,33
max 50,10 max 49,40 max 49,54
Conductor screen
tHickness, mm min 1,00 min 1,63 min 1,49
nom 1,50 avg 1,96 avg 1,83
max 2,50 max 2,29 max 2,186
max-min point difference, mm < 1,0 0,66 0,67 \
Insulation
thickness, mm min 13,5 min 14,88 min 14,65 \
nom 15,0 avy 15,18 avg 15,17
max 18,0 max 15,47 max 15,69
eccentriclty (Tmax-Tmin)Tmax, % 4 15 4 7
diameter over Insulation, mm min 83,2 min 83,70 min 83,45
nom 84,2 avg 84,20 avyg 84,03
max 85,2 max 84,70 max 84,60
Insulation screen
thickness, mm min 0,5 min 0,97 min 0,95
nom 1,1 avg 1,14 .avg.. 1,15
max 1.7 max 1,30 max 1.34
max-min point difference, mm < 1,0 0,33 0,39
dlameter over [nsufation screen, mm min 85,2 min 86,04 min 85,78
nom 864 avy 86,44 avg 86,30
max 878 max 86,84 max 86,82
ratio @ minf$ max > 0,95 0,99 0,89
Copper screen
cross-section, mm* z 110 112,13 112,13
Outer sheath .
thickness, mm min 33 min 3,90 min 3,90
nom 4,0 avyg 4,45 avyg 4,18
max 5,00 max 4,46
diameter over outer sheath, mm min 100,76 min 100,38
max 101,80 e 100,08 ..
Notest all tests were passed successiully, cable meets 1Y 3530-003-42747015-2007, leC 60840, 006‘ "é“ tEVITHA
Quality System corlifled il - ﬁg 33 Hh IBH
in accordance with the requirements of: CB J,B,

{060




Ltd «Estralin HVC»

114024,

ESTI%&LIN“VC

wwawv.estralln.com / \
FACTORY A >EBEPTANCE TEST REPORT
Page 2 Marking AlNeR2r 1x1600{crx)/110-64/110kB
. - (A2XS(FL)2Y 1X1600RMS/110-84/110 kV)
Serial number 1 60348 Order Ne 879
Factory length Ne 0329 Cable drum Ne 27[15884.
DATE 26.07.2016 Length 470 m
PARAMETER, UNITS OF MEASUREMENT REQUIREMENTS RESULTS
Hot-set Test for Insulation
elongation under load, % < 175 64
permanent elongation, % < 16 0

Check for Inclusions or contaminants
(metals, flbers, gas bubbles) In the
insulation

No Contaminant

No Contaminant

Lengltudinal sealing ({metal foli)

Voltage Test

{160 kV, 30 min.)

Partial Discharge Test

nolise level at voltage of 160 kV, pC

noise level at voltage of 96 kV, pC
cable capacity, uF/km

No breakdown

< 10
< 5
< 032

peel strength of overfapped foil, N/mm z 1,0 1,3
adheslon strangth of foil, Nimm > 1,0 1,8
Al tape thickness, mm 2 01 0,15
averlaping, mm 2 15 16,1

Electrical tests

electrical resistance of conductor, Q/knf < 0,0186 0,0184

No breakdown

10
5
0,30

IAIA

Check of outer'sheath marking

|- moets customer requirements |

_mgets customer requirements

[Gheck-of-packing

meets customer requirements

" meets customer requirements

Qutallty System cortifled

tn accordance with the requlfements of:

| Net weight 5152 kg Gross welght
olas: all tesls were passed SUCCess Tully, cable mests

6552 kg

QbD:

Vi T
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FACTORY ACCEPTANCE TEST REPORT
Page 1 Marking ANeN2r 1x1600{crx)/110-84/110kB -
{A2XS(FL)2Y 1X1600RMS/110-64/110 kV)
Serial number 1 6 0 349 Order Ne 879
Factory longth Ne 0330 Cable drum Ne 27115885 |
Date 26.07.2016 - Length 470 m
PARAMETER, UNITS OF MEASUREMENT REQUIREMENTS : RESULTS
The outer end The Inner end
Conductor _ '
conductor diameter, mm min 48,10 min 45,10 min 49,17
nom 49,60 avy 49,34 avyg 49,30
max 50,10 max 49,58 max -49,43
Conductor screen
‘ thickness, mm min 1,00 min 1,53 min 1,86
( ' nom 1,50 avg 1,84 avy 1,08
max 2,50 max 2,18 max 2,10
max-min point difference, mm < 1,0 0,62 0,24
Insulation . )
thickness, mm min 13,5 min 14,41 min 14,79
nom _ 15,0 avy 15,08 avy 18,26 %
max 18,0 max 15,75 max 15,73
eccentricity (Tmax-Tmin)Tmax, % < 15 ] 6
diameter over Insulation, mm min 83,2 min 83,57 min 83,51
nom  B4,2 avg 83,02 avg 84,00
max 852 max 84,27 max 84,49
Insulation screen
thickness, mm min 0,5 min 0,91 min 0,63
nom 11 avyg . 1,27, | avg 1,08,
max 1,7 max 1,62 max 1,53
max-min point difference, mm < 1,0 0,71 0,90
diameter over Insulation screen, mm min 85,2 min 85,87 min 85,60
nom B6,4 avyg 86,34 avyg 85,93
_ max 87,6 max 86,80 max 86,25
( ratio  min/@ max > 0,95 0,08 0,99
Copper screen .
cross-section, mm® > 10 112,13 112,13
Quter sheatn
thickness, mm min 33 min 3,95
nom 4,0 avy 411
max 4,27
diameter over outer sheath, mm min 100,36
max 102,20 .
Noles: all s[5 were passed successtully, cable meats 1Y 3530-005-42747016-2007, [EC 60840,
Quality System certifisd . __ . e
In accordance with the requirements of: o ﬁvm/q_;)\
E Tenspen QD:

{06
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FACTORY ACCEPTANGE TEST REPORT
— ATIBIT2r 1%1600({crx)/110-64/1 10K
9 (A2XS(FL)2Y 1X1600RMS/110-64/110 kV)

Serial number 1 60349 [owrn o Cable drum Ne 2715885

Factory length Ne

Page 2

DATE 26.07.2016 Length 470 m
PARAMETER, UNITS OF MEASUREMENT REQUIREMENTS RESULTS
Hot-set Tes{for Insttfation
elongation under load, % < 176 64
permanent elongation, % < 15 0
Check for incluslions or contaminants
{metals, fibers, gas bubbles) in the No Contaminant - No Contaminant
Insutation
Longitudinal seallng {metal foil)
pesal strength of overlapped foll, N/mm z 10 1,3 (
adhesion strength of foll, N/mm 2 1,0 1,8
Al tape thickness, mm 2 01 ’ 0,15
overlaping, mm > 15 16,1
Electrical tests
electrical resistance of conductor, (k| < 0,0186 0,0184
Voltage Test
(160 kV, 30 min.) No breakdown No breakdown
Partial DIscharge Test
nolse lavel at voltage of 160 kv, pC < 10 < 10
noise level af voltage of 96 kV, pC < 5 < 5
cable capacity, uFlkm < 0,32 0,30
Check of cutérshealli marking
. e {.meets customer requirements [ . meets customer requirements
[Gheack eking
Fofpa ” meets customer requirements meets customer requirements

Net weight 5152 kg Gross welght 6552 kg
otes; all tests were passed sucCess El‘y, cable meets G 00840,

Quality System asrtifled o
&5 mv@\‘

B l'l%uhq s

In aceordance with the reguirements of:

Qb

V. Yes
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FACTORY ACCEPTANCE TEST REPORT
Page 1 Marking AlBM2r 1x1600{cnx)/110-64/110x8
(AZXS(FL)2Y 1X1600RMS/110-64/110 kV)
Serial numher 1 6 0 3 54 Order Ng 879
Factory length Ne 0328 Cable drum Ne 27015883
Date 26.07.2016 Length 470 m
PARAMETER, UNITS OF MEASUREMENT REQUIREMENTS RESULTS
Ths outer end The inner end
Conductor
conductor diameter, mm min 4910 min 49,17 min 49,38
hom 49,60 avg 49,35 avg 49,49
max 50,10 max 49,52 max 49,60
Conductor screen
thickness, mm min 1,00 min 1,75 min 1,80
nom 1,50 avg 210 avg 2,02
max 2,50 max 244 max 2,24
max-min point difference, mm < 1,0 0,69 0,44
Insulation
thickness, mm min 13,5 min 14,69 min 14,72 N
nom 15,0 avg 15,17 avg 15,15
max 18,0 max 15,65 max 15,58
eccontriclty (Tmax-Trin}Tmax, % < 15 6 6 K
diameter over Insulation, mm min 83,2 min 83,52 min 83,79
nem 84,2 avy 83,97 avy 83,99
max 85,2 max 84,41 max 84,19
{Insulation screen
thickness, mm min 0,5 min 0,94 min 0,65
nom, 1,1.. avg . 1,26 . J.avg. 1,08.
max 1.7 max 1,58 max 1,51
max-tin point difference, mm < 1,0 0,64 0,86
diameter over Insulation screen, mm min 85,2 min 85,79 min 85,85
nom 86,4 avg 86,23 avg 86,27
max 87,8 max 86,67 max 86,69
ratio ¢ min/$ max 2 095 0,98 0,99
Copper scresn
cross-section, mm* = 110 112,13 112,13
Quter sheath
thickness, mm min 3,3 min 4,25 min 4,44
nom 4,0 avy 4,61
max 4,97
diameter over outer sheath, mm min 100,65
max 101,38
Notes: all tesls were passed successfully, cable meets TY $530-003-42747015-2007, IEC 60840,
Quallly System certHied ) T
In accordance with the requirements of: L n,v@\
o TP S QD:
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Page 2 . Markin AlNBN2r 1x1600({crx)/110-64/1110«B
) g (A2XS(FL)2Y 1X1600RMS/110-64/110 kV)
Serlal number 1 6 0 3 54 Order Ne 879
Factory length Ne 0328 Cable drum Ne 27ﬂ5883
DATE 26.07.2016 Length 470 m
PARAMETER, UNITS OF MEASUREMENT REQUIREMENTS RESULTS

Hot-set Test for (nsulafion

elongation under toad, % < 175 71

permanent elongation, % < 15 0

Check for incluslons or contaminants
(metals, fibers, gas bubbles) In the
insulatfon

No Contaminant

No Contaminant

Longltudinal sealing (metal foii)

Voltage Test

(160 kV, 30 min,))

Partial Discharge Test

noise lavel at voltage of 160 kV, pC

noise level at voltage of 96 kv, pC
cable capacity, gF/km

No breakdown

10
5
0,32

IA A IA

peel strength of overlapped foll, N/mm 2 1,0 1,3
adhesion strength of foil, Nfmm 2 10 1,8
Al tape thickness, mm 2 01 0,15
overlaping, mm 2z 15 16,1

Electrical tests

electrical resistance of conductor, CUkn < 0,0186 0,0184

No breakdown

10
5
0,30

A A

Gheck of outér sheath marking

.|-mests customer requirements. | .

. meets customer requirements .

[Checkof packing

meets customer requirements

meets customer requirements

Quality System certifled

In accordance with the requiremants of:

QD:

Net weight 5152 kg Gross welght 6552 kg
otes; all tes were passe SUCCBSSU y, cabie meels
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Page 1
Serial number

Date 01.08.2016

160355

Marking
Order N2

Length

Factory length Neo

ATisM2r 1x1600(crK)/110-64/110KB
(A2XS(FL)2Y 1X1600RMS/110-64/110 kV)
879 '
oanq Cable drum Ne 2711T5898
535 m

PARAMETER, UNITS OF MEASUREMENT

REQUIREMENTS

RESULTS

The outer end The inner end
Conductor
conductor diametar, mm min 49,10 min 49,18 min 49,47
nom 49,60 avg 49,39 avyg 49,65
max 50,10 max 49,60 max 49,83
Conductor screen
thickness, mm min 1,00 min 1,70 min 1,63
nom 1,50 avg 2,07 avg 1,92
max 2,50 max 2,44 max 2,20
max-min peint difference, mm < 1,0 0,74 0,57
Insulation
thickness, mm min 13,5 rmin 14,80 min 14,66 \
nom 15,0 avg 15,07 avyg 15,00 :
max 18,0 max 15,34 max 15,34 \
accentricity {Tmax-Tmin}Tmax, % pS 15 4 4
diameter over Insulation, mm min 83,2 min 83,35 min 83,20
nom 84,2 avg 83,70 avg 83,67
max 85,2 max 84,04 max 84,13
insulation screen
thickness, mm min 0.5 min 0,93 min 0,94
nom 1,1 avg 1,22 | avg 1,21
max 1,7 | max 1,50 max 1,48
max-min point difference, mm < 1,0 0,57 0,54
diameter over Insulation screen, mm min 85,2 min 85,86 min 85,20
nom 864 avy 86,22 avy 85,78
max 87,6 max 86,57 max 86,35
ratio @ min/@ max z 095 0,99 0,99
Copper screen
cross-section, mm* > 110 112,13 112,13
Duter sheath
thickness, mm min 3.3 . min 4,26 min 4,12
nom 40 avg 4,681 avg 4,46
max 4,85 max 4,80
dlameter over outer sheath, mm min 101,18 min 100,67
max 101,79 max 101,00

Notes all tests were passed successfu
Qua!ity Systam cartified :

In accordance with tha requiraments of:

iy, cable meets 1Y 3530-003-42747
™

15-2007, |EC tua40.
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FACTORY ACCEPTANGE TEST

AlsN2r 1x1600{crk)/110-84/1 10kB

Page 2 Markin
g (A2XS(FL)2Y 1X1600RMS/110-64/110 kV)
Serial number 1 6 0 3 5 5 Order Ne arg
) .
Factory length Ne  03a1 Cable drum Ne 27[1T5898
DATE 01.08.2018 Length 535 m
PARAMETER, UNITS OF MEASUREMENT REQUIREMENTS RESULTS

Hot-set Test for Insulation

elongation under load, % < 175 €8

. permanent alongation, % < 15 0

Check for inclusions or contaminants
.(memlsf' fibers, gas bubbles) In the No Contaminant No Contaminant
insulation
Longitudinal sealing (metal foil)
peel strength of overlapped foil, N‘mm 2 10 1,3

adhesion strength of foll, Nimm = 1,0 1,8

Al tape thicknsass, mm s 8,4 0,16

overlaplng, mm 2 15 16,1
Electrical tests
electrical resistance of conductor, QJknd < 0,0186 0,0184
Voltage Test
(160 kV, 30 min.) No breakdown No hreakdown
Partlal Discharge Test
noise level at voltage of 160 kV, pC < 10 < 10
nolse level at voltage of 96 kV, pC < 5 g 5

cable capacity, uFfkm < 0,32 0,30
Check of outer shéalh marking .

R _meets customer requirements | ..Ineets customer requirements
Check.of packing - s
- meets customer requirements meets customer requirements

Net weight

5864 kg Gross weight 7264 kg

Notes? all tesfs"Were passed successiu
Quality System coctifled
In accordance with the requlremants of;

lly, cablé meeis 1Y 3030-003-427 470752007, IEC 60340.

OTAEL -KAUBETBA

QD: 000 2C ik 38K

C.Mli.ﬁ Ll,._":rl
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'FACTORRXEGEPTANCE TEST REPORT
Page 1 o o ‘En"“"‘: AlBM2r 1x1600{crx)/110-64/110kB
arking (A2XS({FL)2Y 1X1600RMS/110-64/110 kV)
Serial number 1 6 0 3 5 6 Order N2 a79
Factory longth Ne 0333 Cable drum Ne 27[1T5900 |
Date 01.08.2016 Length 535 m
PARAMETER, UNITS OF MEASUREMENT REQUIREMENTS RESULTS
The outer end The inner end
Conductor - .
conductor diameter, mm min 49,10 min 49,12 min 49,23
nom 49,60 avg 48,32 avg 49,43
max 50,10 max 49,52 max 49,62
Conductor screan
thickiness, mm min 1,00 min 1,64 min 1,71
nom 1,50 avg 1,91 avg 1,96
max 2,50 max 2,18 max 2,21
max-min point difference, mm < 1,0 0,54 0,50
Insulation
thickness, mm min 13,5 min 14,69 min 14,59
nem 15,0 avy 15,21 avy 15,17
max 18,0 max 15,72 max 15,75
eccentricity (Tmax-Tmin}Tmax, % < 15 7 7
dlamater over Insufation, mm min 83,2 min 83,59 min 83,43
nom 84,2 avg 83,87 avg 84,11
max 85,2 max 84,15 max 84,79
Insulation screen
thickness, mm min 0,5 nin 0,83 min 0,58
nom 1,1 |ave 1,22 avo 093
max 1,7 max 1,50 max 1,28
max-min point difference, mm < 1,0 0,57 070
diameter over Insulation screen, mm min 85,2 min 85,73 min 85,31
nom 86,4 avy B6,08 .| avg 86,16
. max 87,6 max 86,39 max 87,00
ratio § min/g max & 095 0,99 0,98
Copper screen
cross-section, mm* = 110 112,13 112,13
Quter sheath
thickness, mm min 33 min 4,98 min 4,79
~ nom 4,0 avyg 5,22 avg 5,06
max 5,45 “max §,32
dlameter over outer sheath, mm min 102,37 min 104,27
max 102,62 max 101,66
Nofés: all tests were passed successiully, cable meets 17 sba0-003A2747U15-2007, IEG 60840,
Quallty System cerlified . B STRE] LABROTR A

In agcordance with the requirements of;

G/ PO SRR

ajfre ho 1%

QD:
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Page 2

ARBlN2r 1x1600{crx)110-64/110xB

(A2XS{FL)2Y 1X1600RMS/110-64/110 kV)

Serial number 1 6 0 3 56 Order Ne 879 ‘
Factory length Ne 0333 Cable drum Ne 27,ET5900
DATE 01.08.2016 Length 535 m
PARAMETER, UNITS OF MEASUREMENT REQUIREMENTS RESULTS
Hot-set Test for insufation
elongation under load, % < 175 68
permanent elongation, % s 15 0

Check for inclusions or contaminants
{metals, fibars, gas bubbles) in the
insulation

No Contaminant

No Contaminant

Longitudinal sealing (metal foll)

Voltage Test

(160 kv, 30 min.)

Partial Discharge Test

nolse level af voltage of 160 kv, pC

noise level at voitage of 96 kV, pC
cable capacity, uF/km

No breakdown

< 10
< 5
< 0,32

peel strength of overlapped foll, Nlmm z 1,0 1,3 (
adheslon strength of foil, Nfmm 2 1o 1,8
Al tape thickness, mm e 0, 0,15
overlaping, mm > 15 16,1

Electrical tests

electrical resistance of conductor, Q/kmn < 0,086 0,0184

No breakdown

10
5
0,30

IA A

Check of ouler sheath marking

meets customer requiremen_ts _

meets customer requirements

|Chack of packing

meets customer requirements

meets customer requirements

Net weight

5864 kg

Gross weight

7264 kg

Notes: all tesls were passed successin
Quellty System corified P
1n accordance with the requiremaents of:

Ily, cable meefs TY 353

-003-42747075-2007, TEC 60840,

1668




Ltd «Estralin HVC»

Serfal number

Marking o
Order Ne

4

Factory length Ne

879
0332

AlNel2r 1x1600( cm()!110 -54/110kB
{A2XS(FL)2Y.1X1600RMS/110-64/110 kV)

Cable drum Ne 270T5899.!

Date 03.08.2016 Length 535 m
PARAMETER, UNITS OF MEASUREMENT REQUIREMENTS RESULTS
The outer end The Inner end
Conductor
conductor dlameter, mm min 49,10 min 49,10 min 49,20
nom 49,60 avy 49,17 avy 49,33
max 50,10 max 49,24 max 49,45
Conductor'screen
thickness, mm min 1,00 min 1,45 min 1,76
nom 1,50 avg 1,94 avg 1,89
max 2,50 max 2,42 max 2,22
max-mit point differance, mm < 1,0 0,97 0,46
Insutation
thickness, mm min 13,5 min 14,83 min 14,75
nom 15,0 avg 15,24 avg 15,19
max 18,0 max 16,65 max 15,62
sccentricity (Tmax-Tmin)Tmax, % s 18 5 8 3
diameter over insulation, mm min 83,2 min 83,74 min 83,51
nom 842 avg 84,16 avg 84,05
max 85,2 max 84,58 max 84,58
Insulatlon screen
thlckness, mm min 0,5 min 0,94 min 0,93
nom’ 1,17 avg 1,14 avg’ 1,11
max 7 max 1;3% max 12—
max-min point difference, mm < 4,0 0,40 0,36
diameter over Insulatlon screen, mm min 852 min 86,08 min 85,87
nom 864 avg 86,40 avg 86,36
max 87,6 max 86,72 max 86,84
ratio @ min/¢ max 2 0,95 0,99 0,99
Copper screen
cross-section, mm’ = 110 112,13 112,13
Quter sheath
thickness, mm min 33 min 4,24 min 3,63
nom 4,0 avyg 4,44 avg 4,35
max 4,64 max 5,06
diameter over outer sheath, mm min 100,25 min 100,55
max 101,43 max 101,18
iy, cable meeis TY 3530-003-42747015-2007, IRC 60840,

Notes: all tesis were passed successfu
Qualilty Systom cortifled :

In aecordance with the roqulremants of:

W rivvono
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PRNCE TEST REPORT

FACTORY AGCER’ T
Page 2 Marking ABl2r 1x1600(crk)/110-64/110kB
(A2XS(FL)2Y 1X1600RMS/110-64/110 kV)
Serial number 1 60364 Order Nz 879
Factory length Ne 0332 Cable drum Ne 27[1T5899.|
DATE 03.08.2016 Langth 535 m
PARAMETER, UNITS OF MEASUREMENT REQUIREMENTS RESULTS

Hot-set Test for Insulation :

elongation under load, % < 175 68

permanent elongation, % < 15 0

Check for Inclusions or contaminants
{metals, fibers, gas bubbles) in the
insulation

No Contaminant

No Contaminant

Longltudinal sealing (matal foil)

peel strength of overlapped foll, Nimm s 10 1,3
adhesion strength of foil, Nfmm e 1,0 1,8
Al tape thickness, mm > 041 0,15
overlaping, mm. 2 15 16,1

Electrical tests

electrical resistance of conductor, Qfkn < 0,0186 0,0184

Volfage Test
{160 kV, 30 min.)
Partial Discharge Test

No breakdown

noise level at voltage of 160 kV, pC < 10
noiso level at voltage of 96 kV, pC < 5
cable capacity, nFfkm < 0,32

No breakdown

4 10
s §
0,30

Chack of outer shealh marking | e
T e meets ¢ustomer reditirémernits

meets Customer requiréments

Check of packing

mesets customer reguirements

meets customer requirements

Net weight

oies: atl lesis were passed successiuily, cable mee

Quallty System certified _A
rovaons )\

In aceardance with tha reguirements of:
g

5864 k Gross welght

7264 kg

O0TAEN -KAYECTFRA
000 fi 3BK

Qb:

A0¥4
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‘ CCEPTANCE TEST REPORT
Page1 gt Markifid ' 2" ATBN2r 1x1600{cr«)/110-64/110kB
arking - (A2XS(FL)2Y 1X1600RMS/110-64/110 kV)
Serlal number 1 60357 Order Ne a79
Factory length e 0334 Cable drum Ne 25015901
Date 01.08.2016 Length 300 m
PARAMETER, UNITS OF MEASUREMENT REQUIREMENTS -RESULTS
The outer end The inner end
Conductor
conductor diameter, mm min 49,10 min 49,10 min 49,15
nom 48,60 avg 4917 avg 49,25
max 50,10 max 49,24 max 49,35
Conductor screen
thickness, mm min 1,00 min 1,70 min 1,88
( nom 1,50 avg 1,85 avyg 2,00
: max 2,50 max 2,20 -max 2,11
imax-min point difference, mm [ 1,0 0,50 0,23
Insulation ' ’
thickness, mm min 13,5 min 14,79 min 14,32
nom 15,0 avy 15,17 avg 15,06
max 18,0 max 15,54 max 15,80
eccentriclty (Tmax-Tmin)yTmax, % g 15 5 9
diameter over Insulation, mm min 83,2 min 83,61 min 83,40
nom 84,2 avg 84,08 avy 84,11
max 852 max 84,55 max 84,81 S
Insulation screen
thickness, mm min 0,5 min 0,86 min 0,95
nom 1,1 1 avg 147 avg 1,26
max 1,7 | max 1,37 . max 1,56
max-tnin polnt difference, mm < 1,0 0,41 0,61
diaineter over Insulation screen, mm min 85,2 min 85,82 min 85,86
' nom 864 avg £6,28 avg 86,50
. max 87,6 max 86,74 max 87,13
( ratlo ¢ min/@ max > 095 0,99 0,09
Copper screen
cross-section, mm® = 110 112,13 112,13
Outer sheath
thickness, mm min 3.3 min " 3,95 min 4,05
nom 4,0 avy 4,31 avy 4,38
. max 4,66 max 4,71
diameter over outer sheath, mm min 101,85 min 100,93
max 102,30 max 101,65
Notes: all tests were passed successfu ly, cable meets 1Y a5a0-003-42747015-2007, 1£C bUa40,
Quality System ceriifiad .
in accordance with the requirements of:
QD:
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FACTORY ABREPTA E%EST REPORT
Page 2 N i}'»// ANaN2r 1x1600{cnk)/110-64/110kB
@/ (AZXS(FL)2Y 1X1600RMS/110-64/110 kV)
Serial number 1 60357 Order Ne 879
) Factory length Ne 0334 Cable drum Ne 251&5901
DATE 01.08.2016 Length 300 m
PARAMETER, UNITS OF MEASUREMENT REQUIREMENTS RESULTS
Hot-set Testfor Insulation
slengation under load, % < 175 68
permanent elongation, % < 1§ 0

Check for inclusions or contaminants
(metals, fibars, gas bubbles) in the
insulation

No Contaminant

No Confaminant

Longitudinal sealing (metal foil)

Voltags Test

{160 kV, 30 min.)

Partial Discharge Test

noise level at voltage of 160 kv, pC
noise level at voltage of 96 kV, pC
cable capacity, uF/km

pasl strength of overlapped foll, Nfmm 2 10 1,3 (
adheslon strength of foil, Nfmm 2 1,0 1,8
Al tape thickness, mm 2 01 0,15
overlaping, mm » 15 16,1

Electrical tests

clectrical resistance of conductor, Q/kn| £ 0,0186 0,0184

No hreakdown

10
5

<
<
< 032

No breakdown

10
5
0,30

IA 1A

Check of olter sheafh marking

meets_custom er rgguirgnl_apt_s N

meets customer requirements

|Chack of packing

meets customer requirements

meets customer requirements

Net weight

3288 kd Gross weight

4588 kg

Quality Bystem cadified
In accordance with the requiremonts of:

wotes: alltests'Weré passed successiully, cable maets TY 3550-003-42747075-2007, TEC 60540.

403




Mpunoxenue Ne 3 kbm MpeanoxeHue 3a U3NbIHEHWE Ha nopbuKaTa— 3aBEépeHH Konua Ha
NPOTOKONK OT TUNORM U3TNIMTBAHMA Ha: 3.2, Lindposn sawmTy (L3 BKEN 110 kV) 3a sbBOAHO None
SAparanesun* 110 kv: OcHoBHa uwcbpoaal HAaANbXHa AvbepeHLmnanta saymta (KOMNAEKT OT ABe
peneta), PesepsHa UudpoBa MakcumanHoTokosa sawuta Ha KEJ1 110 KV - MpoTokon oT TUNOBU
WaMUTBaHWA Ha OBBbNrapckk WM aHriviAckn - €31K, - MROBEAGHN OT Hes3aBUCKMAa M3NUTEaTenHa
nabopaTopus — 3aBepeHn KONus, C NPUNOKEH CIIMCHK Ha OTACNHVTE USNUTBAHUA Ha BbArapcku esuk







YaCTHOCT RED67O Cbr1aCHO CbOTBETHUTE MPUIOKMMU
MeXAYHapOaHU CTaHaapTu

Tabnuua 17. EnempomaerHa CLBMECTUMOCT

kpbrosa BbnHa, 100 kHz

TecT/anuTsate | 1 CromHoCTI TipW TUNOBY WanuTaus | PetbeperteH cranpapt

1 MHz 6bp30 cMyteHWe 25 kV IEC 60255-26

100 kHz 6aBHo 3aTMXBaLLO 25kV |EC 61000-4-18, xnac Il
CMYLLEHIe ¢ OCUMNMpatla BbAHa

A3nuTanns npy cMyiieHure ¢ 2-4 kY |EC 61000-4-12, knac IV

VanuTanus 3a ManpHKIMBOCT Npy
CMYLLIBHUA OT NPEHANPEXEHUS

2.5 kV, ocuunupaiyo
4,0 XV, 6bpa npexofeH npouec

IEEE/ANSI C37.90.1

EnekTpocTaTtuyeH paspad
[lvpekTHO NpunoXeH1e
VHAMPEKTHO NPONoXKeHUe

15 kV BbagywleH paspag
8 kV koHTakTeH paspsg
8 kV koHTakTeH paspsag

IEC 60255-26
IEC 61000-4-2, knac IV

EnexTpocTartuyen paspas
JupexTHO npunoxXexwe
HMuavpekTHO NponoxeHue

15 KV Bb3gylueH paspsn
8 kV xoHTakTeH paspsn
8 kV KoHTaKTeH paspsaj

IEEE/ANSI C37.80.1

Bbp3o NPexofHo cMytlieHue

4 kV

IEC 60255-26, 30Ha A

WanuTarve npu cMyLLEHUs OT

2-4 kY, 1.2/50 ms ronama eHeprus

|EC 60255-26, aoHa A

MarHuTHO None ¢ NPCMKLLINeHa
YecTota

100 A/m, npofbnxuTenHo

npeHanpexeHue

WanuTaHue npu CMyLLEHUA © 150-300 V, 50 Hz IEC 60255-26, 30Ha A

NPOMUIINEHA YeCTOTa

M3nuTaHWe 3a NpoBefeHo 15 Hz-150 kHz |EC 61000-4-16, knac IV (
cMylLerve oT obuy BuA

A3nuTanus Npu cMyLeHus ¢ 1000 A/m, 3 s |EC 61000-4-8, knac V

3aTKXBALLO ocUUNUpaLle MarHUTHO
none

WanuTaHie npy cMyLLEHHs ¢ 1000 A/m {EC 61000-4-9, knac V
MYNCUpaLio MarHUTHO none
Wanutanve npu cmyLLeHUs oT 100 A/m IEC 61000-4-10, knac V

WanbysaHus Ha enektpoMartiaTHo | 20 Vim, 80-1000 MHz IEC 60255-26

none ¢ paguo YecToTk 1.4-2.7 GHz

WanbysaHus Ha enekTpomarHuTHo | 20 Vim |[EEE/ANS| C37.90.2
none ¢ paauo YecToTu 80-1000 MHz

[NpoBeneHo CMylLeHyie Ha 10V, 0.15-80 MHz |EC 60255-26
eNEKTPOMArHUTHO none

Panyo cMyLieH!s 30-5000 MHz IEC 60255-26

Paguo cuylyenus 30-5000 MHz [EEEJANSI C63.4, FCC
[poBeASHM EMUCUN 0.15-30 MHz IEC 60255-26







Tabnuua 18: Hscnayus

CTOM@B@W Tygé’n uanuTaHUS

Tect/ManuTeaHe ‘PethepeHTeH craHaapT
LeneKTPUMHY U3NUTaHHS 2,0 kV AC=EwT. IEC 60255-27
WManuTanma ¢ iMNYACHO 5kV, 1.2/50 ms, 0.5 J ANSI C37.90
HanpexeHue
W3onalnuoHKo CNpoTUBNEHKE >100 MOm npw 500 VDC

Tabnuua 19: MSHHTaHMH 32 OKoNHa cpe,qa
Tectiwanuraade = .7 0 |'CTORHOCTY MDY THIOBH VisnTaHus: - | PediepeHTeH cTanaapt
Pabora npu CTy,q Tect Ad 3a 16 yaca npu -25°C IEC 60068-2-1
W3nuTaxue npy chXpaHeHue Ha TecT Ab 3a 16 yaca npu -40°C IEC 60068-2-1
CTyR :
Manutanvie npu paboTa Ha cyxa Tect Bd 3a 16 vaca npu +70°C IEC 60068-2-2
TONNYHA .
WanutaHve npy cobxpaHeHue Ha Tecr Bb 3a 16 vaca npu +85°C [EC 60068-2-2
Cyxa TonnuHa
WanuTaHue npu npomMsaHa Ha Tect Nb 32 5 yukena npu yenoeua | IEC 60068-2-14
TEMNepaTypara ot -25°C po +70°C
Wanutanue npy BnaxHa TonnuHa, | Tecr Ca 3a 10 gHu npy yenosus |EC 60068-2-78
CTa0UNHO CHCTORHKE +40°C v BnaxHoct 33%
ManuTtaHue npy Bnaxta TonnuHa, | Tect Db 3a 6 uukena npit yenosus | IEC 60068-2-30
UMKIMYEH TecT oT +25 go +55°C u enaxHocT 93 fo

95% (1 YKL = 24 yaca)

Tabnuya 20: CE CLOTBETCTBHE

Tect/anuTrane 7] Pedbepenten crangapt;:
Cuyiienun EN 60255-26
WisnmbuBaHe EN 60255-26
[upekTuBa HUCKO HaNpEXeHUe EN 60255-27

Tabnuua 21: Mexanuyhu TecToBe

Tect/usniTeake ~ -~ .- .. | CTOWHOCTI-TIPY TUNOBM MankTanus - | PedepetiTed cTaHAapT
TecT 3a peakuus npy BMGpaL[MH knac || |EC 60255-21-1
TecT 33 M3HOCBAKE Npy BUOpaumn | knac | |EC 60255-21-1
TecT 3a peakuys yaap knac | IEC 60255-21-2
TecT 33 U3gbPXKaKe Ha yaap knac | |EC 60255-21-2
Tect npu ApycaHe kac | |EC 60255-21-2
CeramuiHy uanuTaHus knac |l IEC 60265-21-3
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Tabnuua 17: Enempomammma CLEMECTUMOCT A T

1. CTOIHOCTIA TTpU. mnoai@\@hmaﬁ’nﬁ\

TecT/uanuTeaHe +

)Edﬁ)epemeﬁ CTaHAapT

Obpao cMylijeHue

Wamranis npy T

&5‘813

/);C 61000-4-18, knac |1}
EC 60255-22-1

o OBLy/obukHOBEH PEXIM 25kV ANS| C37.90.1-2012
o [uceperuymaneH pexuM | 25KV
EnexkTpocTaThyeH paspag |[EC 61000-4-2, knac il
» KoHrakreH paspsa 8 kV IEC 60255-22-6
» BubapywieH paspaa 15 kv ANSI C37.90.3-2001

AsnutaHms npu cMyLLEHUs ¢ paavio
4eCTOTa

» [lpoBegeHu, bl pexum

o A3mbueHu, ammn.-

10 V {emf), f=150kHz...80MHz
20 Vim (rms), f=150kHz...1000MHz

|EC 61000-4-6, knac Il
|EC 60255-22-6

IEC 61000-4-3, knac |l

¢ KOMYHWKaLMOHHY NOPTOBE
« [ipyrv noprose

MOy NPaHU uf=14...2.7 GHz |[EC 60255-22-3
ANS| C37.90.2-2004
WanuTanna 3a uagpbxnueoct npi | 4 XKV IEC 61000-4-4
CMYLLEHIAS 0T Bbp3k NPeXoaHH IEC 60255-22-4, knac A
npouecu 4KV ANS| €37.90.1-2012

NYNCYpaLL0O MarHUTHO None

WinuTanns npy cuyilerns ot IEC 61000-4-5
fpeHanpexeHus |EC 60255-22-5
e KomyRuKaLus 1KV hasa KkbM 3eMA
o [lpyr nopTore 2kV haza kbm 3emg, 1KV thasa KbM
» 3axparsaly 610K dasa
4kV hasa kuM 3ema, 2KY (asa KbM
dasa
WsrmTanus 3a Bb3ASHUCTBIE HA IEC 61000-4-8 HuBO 5
MarHUTHO Nofie ¢ NPOMULLITIeHa
yecrora (50Hz) 1000A/m
s 38 100 A/m
*  HEMpeKsLCHATo
W3niuTaHus npu CryLieHns ¢ 1000A/m IEC 61000-4-9 HvBO 5

WanuTaHuA Che 3aTUXBaLLo
ocUMNUpaLo MarHuTHO nomne

100 A/m, 100kHz 1 1MHz

IEC 61000-4-10 HvBo 5

Wanutanna npu cMyLLeHrns ¢

IEC 60255-27-7 knac A

/7

NPOMULLNEHA YEeCTOTa 300V rms |EC 61000-4-16
»  ODLY pexuM
o AUhePSHUMANEH PEXUM 150 V rms
HanuTanna npy cpus B [ponapaHe: |EC 60255-11
HanpexeHueto DC 40%/200 ms |EC 61000-4-11
70%/500 ms
MpeKscBanig:
/







0-50ms; Gea pecrapTipate
0 ... = &: NpaBUNHO NOBEEHWE NPY
M34e3BaHe Ha HanpeXeHueTo

HanuTatms npy cpye B
HanpexeHueTo AC

[TponapaHe:

40% 10/12 nepuoga npu 50/60Hz
70% 10/12 nepuopa npu 50/60Hz
MpexbCBaHUS:

0 - 50ms; Ge3 pecrapTupare

0 ... « & NPaBWITHO NOBEAEHKE NPU
134e3BaHe Ha HanpexeHueTo

IEC 60255-11
IEC 6100041 fomoee

2\?‘

ManuTarus Npu enexTPOMaTHUTHH
eMUCUY
» [lpoBefeHyu papuoHecToTh
EMUCKS (OCHOBHY Knemi)
0.15...0.50 MHz

0.5...30 MHz

¢ Wanbuenu paguouecToTu
emucus [EC

30 ...230 MHz

230 ... 1000 MHz

< 79 dB(lV) kBasy nuK
< 66 dB(nV) cpeaHo

< 73 dB{lV) KBaau nux
< 60 dB{uV) cpeaHo

< 40 dB(V) kBa3u NUK, U3MEPeHo
Ha paacTosHuve 10M,
< 47 dB(uV) kea3u NuK, U3MepeHo
Ha pascTosHue 10m,

- - &
Nt

EN 55011, RRaGAl =

IEC 60255-25
ANSIC63.4, FCC

e

Tabruua ;IG: Ksonayns

TecT/ManuTBaHe

'CTOMHOGTM NPW TUNOBY W3NWTaHUA

PedepeHTeH cTaHpapT

[ueneKTpusHY UanuTaHus
o ManuTeaTenHu HanpexeHus

2kV, 50Hz, 1 MuH.
1kV, 50Hz, 1 MuH.
KOMYHUKALUS

IEC 60255-27
ANS| C37.90-2005

M3nuTanns ¢ UMyncHo
HanpexeHue
s WanuTBatenHy Hanpexenua

5 KV enHononsipH UMNYNCH, BLHA
¢ thopma 1.2/50 ms, U3TOUHMK C
eneprua 0.5 J

1 kV egHONONAPHN MMNYNCK, BbiHa
¢ chopMa 1.2/50 ms, U3TOUHUK ¢
ereprun 0.5 J KOMyHURALWH

|EC 60255-27
ANSI C37.90-2005

3a3eMaBaHe
o [A3nuTBaTENHW HanpexeHus

Wamepeane Ha U30NaLUMOHHOTO >100 MQ npu 500 VDC IEC 60255-27

CHNPOTUBIIEHE ANSI C37.90-2005
v UanuTBaTERHW HaNPEXEeH!s

HanpexeHue Ha 3allUTHOTO <0.2 Q (60cexk.) |EC 60255-27

£102






Tabauua 17: MexaHidHu TeCToBe

TectianuTBane

| Pedepented craHaapt

CTOMHOCTY MPY THOBM U3AUTAHWA

Tect 3a peakuys npu Bwﬁpaqwu

JEC 60255-21-1

knac Il

TeCT 33 M3HOCBAHE Npy BUOpaLuy |EC 60255-21-1 knac |
TecT 3a peaxuvs yaap |EC 60255-21-2 knac |
Tect 3a vagbpxade Ha yaap |EC 60255-21-2 knac |
Tect npy ApycaHe |EC 60255-21-2 knac i
CelsMUIHM U3NUTaHUS |EC 60265-21-3 knac Il

Tadnuua 18: I'Ipo,qykroaa 5630I'laCHOCT
TecTM3anuTBaHE - i

* .| PetbepeHTen cTanpapT - .

Ovpekrusa HH

2006/95/EC

CraHgapt

EN 60255-27 (2005)

Tabnvua 19: CvboTseTcTaue o enempomamuma CHBMECTUMOCT

TecT/ManuTeaHe. | -Pedbepenten ¢iakpapt -
Hupextuea HH 2004/95/EC
Cranpapt EN 60255-27 (2005)

E
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FMA Energy & Sustainability
w.dnvkema.com

ATTESTATION OF CONFORMITY

No. 74104021-MOC/NC 13-0730

Issued to: for the product:

ABB REL 650

SA Products Type: Slave station
Nitverksgatan 3, B391, Finnslatten Product version 1.3.0

721 59 Visterds, Sweden Firmware version 1.3.0.13

With the implemented communication protocol:

TEC 60870-5-103 (IS 1998)

Companion Standard for the informative interface of protection equipment and the ABB 650 serics
version 1.3 IEC 60870-5-103 Interoperability document, dated January 28, 2013.

The product hias not been shown to be non-conforming to the specified protocol standard, ineluding the interface requirements.

End-to-End data element tests for the information and control points as described in manufacturer Protocol Tmplementation
Conformance Statement (PICS) have been performed on the product’s protocol implementation. Functional tests in controlled mode
ave performed for the following levels:

» Station initialization in Unbalanced mode » Clock synchronisation

» Cyelic data transmission s Transmission of Disturbance records
e Acquisition of events » Test mode and local parameler selting
v General Interrogation

The test campaign did not reveal any errors in the product’s protocol implementation.

This Attestation is granted on account of tests made at location of ABB in Visterds, Sweden and performed with UnIECim version
3.0.F (November 2012) running CS103 Test Suite version CS103MasterNormal 2.4, The results, including remarks and limitations,
are laid down in our report no. 74104021-MOC/INC 13-0781.

The tests have been carried out on one single specimen of the product, submitted by ABB. The Attestation does not include an

assessment of the manufacturer's production. Conformity of his production with the specimen tested by DNV KEMA is not the
responsibility of DNV KEMA,

Arnhem, February 15, 2013

4 ﬁ%yf/@fs

L/

M. Adriagnsen P.H.S. Ermens
Intelligent Networks and Corumunication Test Consuliant

IMPORTANT: Remarks apply to this implementation, See the resulting report for full details R
Publication of this document is allowed. Publication in total or in part and/or reproduction in whatever wzy{o

t)w contcnts of the
above mentioned report(s) is not allowed unless permission has been explicitly given either in the repo

prewous letter, .,

KE|

méd fland B.V,
( )i?/fo 6812 AR Amhem; P.O. Box 9035, 6800 ET Amhem, The Netherlands.
! 2635691 11, Telefax +31 26 443 38 43

4452,
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= and sealed paper copy of the Certificate Including the results of the tests of the apparﬁius(gyt‘bregailﬁhis
i thir's

Iy

[ A

Type test Certificate of
complete type tests

ABB AB

Visteras, Sweden

has successfully passed the type test sequence on a

protection

Type: 650 series Ver. 1.3
Rating: 24-250 V (DC) — 100-240 V (AC) -1/5 A~ 100/220 V — 50/60 Hz

The test object passed the required clauses of

IEC 602551
ANSI IEEE C37.90

The test results are recorded in Certificate No.

TIC 103713

This Certificate is issued on 13 November 2013

KEMA Nederianf}

S.X M. Verhoeven
Director Testing, Inspections & Certification The Netherlands

- L L

e }?53 E)g\'?‘\b o

Copyright ® KEMA Nedetland B.V. Lo A
Piease note that this document has been issued for Information purposes only, and that the‘(’)ﬂg[né‘}\bound/ (

ment does not Imply that KEMA has ceniified or approved any apparatus other than edimen tested, {-

noé

53
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Npunoxenue N2 4 kbm Mpeanoxenne 3a WINLIHEHME HA NOpPBLYKaTa — 3aBepeHU KONWA HA
cepTudimkat/u 1SO 9001:2008 wnu exBMBaNeHT, Ha NPOUIBOAMTENUTE Ha nNpPeAnoOXeHuTe
mMaTepuanu, anapartypa, obopyaBaHe U ¢bOPBKEHNA

77163






[peeod om anenuticKu e3uK
b2 Gop taife
(Hozo) g(;{ L{é Aa %/w /U,(,r /%Q/yé

YOQOCTOBEPEHWE
nprcEXaa ce Ha
ABE AB, LIBEHIUA,
MecTononoxeHuA chINIACHO NpUIokKeHue

CEPTUOUKALUMOHHO BOPO ,BEPUTAC” ygoctogepsea, ye CUCTEMUTE
YNPABJITEHUE na ropHaTa opraHusaums ca NpoBepeHy U ca B CLOTBETCTBUE C U3UCKBH
CTAHAAPTUTE 33 CUCTEMU 38 YnpaBsneHue, onucalu NoApotHo No-gony:

Crarpgapur:

SS-EN ISO 9001:2008
SS-EN ISO 14001:2004
( OHSAS 18001: 2007

OBXBAT HA NIOCTABKATA

Npoy4uBaHe U u3paboTsaHe, NPOEKTUPEHE, MPOUIBOACTREO, MAPKETUHT, TPoAakbu, NYcKo-
Hanaab4HKU OeHOCTU U NoAnLPHaHEe U CepBU3 Ha MPORYKTY, pe3epBHU YacTy,
cUcTeMH ¥ MHCTanauuy 3a NMpeHoC U paanpefeneHue Ha enekTpyyecKa eHeprid,
3a agToMaTU3IaLUUA U palMoHan3aUus B pasfIMiH1 CEKTOPU.

Lara Ha nupeoHavanHo ogoBpenve 1ISO 9001: 13 HoemBpy 1992 1.
IaTa Ha neproHavanHo ogotpenue 1ISO 14001: 8 cenTtemepy 1998 1.
HaTta Ha nbpeoHavanHo ogoBpenune OHSAS 18001: 22 anpun 2008r.

MModnoxeHn Ha HenpoekbcHama zadosonumenda excnnoamauus Ha Cucmemama 3a ynpaeneHue Ha
opzaHuzayuama, moau cepmudukam e eanuder do 28 anpuy 2018 z0d.

3a nposepka Ha eanudHocmma Ha Mo3su cepmucdbukam ce obademe Ha men: +46 31606500,
Jonsnrumennu  U3gcHeHUs: omHocHo obxeama Ha mo3y cepmugblixam 4 ApunoxuMocmima  Ha
uslckeanusma Ha Cucmemama 3a ynpasnerue mMozam da ce rofyvam Hpes KoHeynmayus ¢
opaaHusayuama,

Mognuc Ha Muxaen [lubgcTpbom,TexHudeck aupektop no ceptudmumpars, CEPTUSGUKALWOHHO
BHOPO ,BEPHUTAC LWeeuua AB"

flozo na AKPELUTHPARE UWIBELAK

1236 ISO/IEC 17021
Dara: 23 Anpun 2015

Homep Ha yaocTosepenueto: SE004225-1 / SE004224-1 / SE004226-1

Camo enekTpoHHO Konve







%3 (o
Hprnoxenne kuM yaocTosepenue Ne SE002575-1 / SEQ02576-1 / SEUOZ%-l

m3paneno Ha 12 Cenremspu 2011

ABB AB, LUBeuus

ABB AB, Llleenusn
721 83 Bacrepac

Corp
KopnopavueeH, Bacrepac / Ilyaauka
Yacnensanust, BacTepac

PM

NBvraTeny HACKO HanpexeHue, BacTtepac
Mawwunn, Bactepac

PoGotu, Bactepac

PoGotu, MboTebopr

MNponaxbtu M&D, Bacrepac
MNpopawdu M&D, CyHacsan
Mpopaxbtu M&D, Msotebopr
Mpopaxtu M&D, ManMbo
Mpogaxtn M&D, HiotllbanuHr
Mpopaxbu M&D, lynea
Mpopax6u M&D, MoHwusonuHr
Mpogaxbu M&D, CTokxonm
Mponax6u M&D, VopHILLONACRUK

Nara: 24 Anpun 2012

Mpesod om aHzRudcKu e3uK,
Al oy

Crurt /e
*@7‘ :

MpooyxT¥ HUCKO HanpexeHwe
Cewe-ontrol,Bactepac
Cewe-ontrol,HiowsonuHr

CUCTEMU HACKD HanpeweHre
Kabentm npuHaanexHocTH,

ABTOMAaTU3ALMUA Ha NpolecHTe
WamepsaHe Ha cuna, Bactepac
Llenynosa u xapTtus, Bacrepac
Munu, Bactepac

Banuosy menHuiy, Bactepac
MeTtanyprusg, Bacrepac
FlorucTudHu ueHTpore, Bacrepac / Manumbo
MpoaykTh U clucTeMU 38 WHAYCTPUATE,
Crokxonm / MeoTeBopr / Manmbko

KpaHosM cucTemu, Bactepac

TexHonoruu 3a KoHTpon, Bactepac / Manmeo

Moanuc Ha Mukaen ITuHACTpLOM,
TexHuueckd AMpeKTop No  cepTuduuupare,
CeptucuxaumonHo Bopo ,BEPUTAC Leenua AB"







MpoaykTih 3a eHepreTUKaTa

Cunoey TpaHcthopmatopu, Nlyasuxa
KomnoHeHrTy, lynsuka

durexon, durexonm

Komnosutu, 11Teo

MpekbcBauy 3a BUCOKO HanpeXeHue, Jlyasuka
KOMMIOHeHTY 38 BUCOKO HanpexeHus, ITyaBuka
Mponaxdu, Bactepac

KabenHw npuHaanexHocTH, ANMHICoc

CvcTteMy 3a eHepreTuKarta

Kafienv aa Bucoko HanpexmeHue, KapnckpyHa
Bucoko nocTosHHo HanpexeHws, yasuka
FACTS, Bacrepac

Ciwbophn BarepHu spusku, Bactepac
FogcTanumy, Bactepac

BeHtuke, Becrepac

Al MNpoaykTy, BecTepac

All Cuctemu, Bectepac

{pou3BOACTBO Ha enexTpoeHeprus, Bectepac

Oara: 24 Anpun 2012

1pageZlE

'

Yenyri
Bacrepac
DaHemopa
Purexonm
$BUHCNOHT
MsoteGopr
XycksapHa
KapncxpyHa
Kapncrag,
KupyHa
Manueap
Nyasuka
fynea
Manmbo
Meonrgan
HoplibonuHr
YnodeTphom
Muteo
HlenedTeo
ConeHTyHa
CTOpBUK
Cynacsan
Ypnesana
Ymeo
MOpHILLONACBUK

Noanwc Ha Mykaen JIMHACTPLOM,
avpekTop  no

TexHu4decku

QU zoU Tt

Wpeboy ©F , [e
Pytg;mv@w M’L&yﬁwwmm}%ﬁ”h/&ﬁ

S

cepruduumpate,

CepTuthvkatonHo Biopo ,BEPUTAC Ulseuns AR’

Q?_]utf/






Certification

Awarded to

ABB AB, Sverige

Locations according to annex

Bureau Veritas Certification certify that the Management System of the above
organisation has been audited and found to be in accordance with the requirements
of the management system standatd detailed below

Standard

SS-EN SO 9001: 2008
SS-EN SO 14001: 2004
OHSAS 18001: 2007

Scope of supply

Research and development, design, manufacturing, marketing, sales,
installation, commissioning, maintenance and services of products, spare-=
parts, systems and plants for transmission and distribution of elegff CN’A
power, for automation and rationalization within various sectors/at et
provide service and maintenance solutions for increased plajf
utilization and availability.

A
Ursprungligt datun ISO 9001 13 November 1992 {Previously certified by Bureau Veritas Certification) . L}j
Ursprungligt datum ISO 14001: 8 September 1998 (Previously cerdfied by Bureau Veritas Certification) (i
Ursprungligt datum OHSAS 18001: 22 April 2009 (Previously certified by Bureau Veritas Certification) ’

Subject to the continued satisfactory operation of the organisation’s Management System,
this certificate is valid undl} 25 Apsil 2018
Ta check this certificate validity please call +46 31 60 65 00

Further clarifications regarding the scg % certificate and the applicability of the management system requirements may

— ED
B——— A e
Lo * *
s R X X RN,
Mikael Lindstsém, Technical Manager, Buteau Veritas Certification Sverige AB e Yo« s

Date; 23 April 2015

Certificare Number:  SE004225-1 / SE004224-1 / SEO

Burcau Vedas Centification Sverige AB, Fabriksgatan 13, 412 50
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Annex to Certificate No. SE004225-1 / SE004224-1 / SE004226-1
issued 23 April 2015

"This annex is stating the locations included
in the certificate issued for:

ABB AB, Sverige

ABB AB, Sverige
Ledning & Stab, Viisterds

Corporate
Cotporate, Visterds

Corporate, Ludvika
Corporate Research, Visterds

Disctete Automation and Motion

Ledning & Stab, Visterds

Motots & Generatots

Synchronous Machines, Visterds

[EC LV Motors, Visterds
Service, Visterds

Robotics
Robotics, Visterds
Robotics, Molndal

Domestic Sales

Domestic Sales, Visterds
Domestic Sales, Sundsvall
Domestic Sales, Géteborg
Domestic Sates, Malmé
Domaestic Sates, Norrkdping
Domestic Sates, Luled
Domestic Sales, J6nkoping
Domestic Sales, Stockholm
Domestic Sales, Ornskoldsvik
Domestic Sales, Katlstad
Damestic Sales, Kiruna
Domestic Sales, Storvik
Domestic Sales, Umed

Date: 19 Mav 2015

Low Voltage Products
Ledning & Stab, Visteris

Cewe, Nyképing
Meters, Nykoping

Control Products
Control Products, Visterdis

LV-Systems
LV-Systems, Norckoping
LV-Systems, Visterds

Breakers & Switches
Kabeldon, Alingsds

Domestic Sales

Domestic Sales, Goteborg
Domestic Sales, Jonkdping
Domestic Sales, Luled
Domestic Sales, Malmd
Domestic Sales, Norrképing
Demestic Sales, Nykdping
Domestic Sales, Stockholm
Domestic Sales, Sundsvall
Domestic Sales, Ume4
Domestic Sales, Visterds

Bureau Ws C rtlf '(':atlon Sw:rl e {AB:

w’\[

{1 -
- .01) p)\/
/

116






Process Automation
Ledning & Stab, Viisterhs

Control Technologies
Control Technologics, Visterds, Malma,
Sollentuna, Maindal

Process Industries
Paper, Metals, Mining, Mctallurgy, Visterss, Umed

Measurement & Analytics
Force Measurement, Visterds
Instrumentation, Sollentuna, Mélndal

Marine and ports
Crane Systems, Visterds

Power Products
Ledning & Stab, Ludvika

Transformers

Power Transformers, Ludvika
Components, Ludvika
Figeholm, Figeholm

Figcholm Elboard, Figeholm
Composites, Pited

High Voltage Products

High Voltage Brezkers, Ludvika
High Voltage Service, Ludvika
High Powet Lab, Ludvika

High Voltage Components, Ludvika och
Landskrona

Surge Arresters, Ludvika
Instrument Fransformers, Ludvika
Capacitors, Ludvika

Swedewater, Landskrona

Cooling Systems, Landskrona
Kzbeldan, Alingsds

Svensk Fors@ljining/Front End Sales, Visterds

Date: 19 Mav 2015

W

Power Systems
Ledning & Stab, Visteras

Substations

Substations, Visterds
FACTS, Visters

SA Products, Viisteris

SA Systems, Viisteris
Enterptise Sofrerare Visteras

Grid Systems

HVDC, Ludvika

High Veltage Cables, Karlskrona
Offshore Wind Cannections, Visteris

Power Generatioh
Power Generadon, Visterds

Service
Gillivare
Husqvarna
Karlstad
Kiruna
Lulei
Malmd
Mélndal
Norrképing
Olofstrdm
Sollentuna
Storvik
Sundswvall
Uddevalla
Umead
Visterfs
Ormskotdsvik

ﬁael Lir:dstrém
Technical Manager,
Bureau Veritas Certification Sverige AB
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[Mpesodom ananuiicku e3uk, ussbplier om Hanuena Kupunosa Todoposa:

C E P T M ¢ M KAT(noao Ha TioghHopd)

Cuctema 3a yrpasneHue CbrnacHo

1ISO 9001:2008

B cLoTBETCTBUE ¢ Npolenypure Ha THO® HOPJ CEPT,c HacToAWoTO ce cepTudnumpa 1e

KABEJIOBHA OeuunH INogMOKITU, C.P.O (iozo-e ce weme)

yn. Ycteuka 33
(40533 HeunH V
Yewka Penybnuka

Mpunara cucteMa 3a ynpasneHne B CbOTBETCTBUE C NOPENOCOYEHUS CTAHAAPT 3a
cneaHus obxear

ONTUYHU Kabenu.

Per. Ne Ha Ceprucukara 04100950276 Banvner ot: 2017-03-04
Banupen fo: 2018-09-14
(B0 2020-03-03 & criyvali Ha pecepmudbuiiupare cbanacto cmandapm 1ISO 9001:2015)

( MbpBoHavanHa cepTudukalmsa: 19985

{modnuc, He ce yeme]

CepTudmuupallyo nuye npu
THO® HOPA CEPT 'mbX Mpara,2017-03-02

HacTroslaTa cepTudmkaLma e nposeeHa B CbOTBETCTBUE C OANTHUTE Y CepTuduLnpaLyn
npoueaypyv HaTHO® HOP[ CEPT u e npedMeT Ha NepuoanyHy KOHTPOMHNA OANTH.

THO® HOPJ CEPT yn. NlaHremapk 20 45141 EceH www.tuev-nord-cert.com

{noea, He ce Yeme]
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CERTIFICATE

Management system as per
EN ISO 9001 ; 2008

In accordance with TUV NORD CERT procedures, it is hereby certified that

Ustecka ul. 840/33

405 33 D&&inV
Czech Republic WORLD CONNECTING CABLES

KABELOVNA Décin Podmokly, s.r.o. ""” C@

applies a management system in linre with the above standard for the following scope

Development, production and testing of metallic and optical cables,

Cedtificate Registration No. 04 100 950276 Walid from 2017-03-04

Audif Report No. 623 067/800 Valid until 2018-08-14
{until 2020-03.03 In case of Upgrada to IS0 3801:2015)

%/_A initial certification 1995

Certification Rody Praha, 2017-03-02
at TGV NORD CERT GmbH

This certification was conducled in accordance with the TUV NORD CERT audliing and certification procedures and is subject to
regular surveillance audits.

TOY MORD CERT GmbH Langemarckstrafte 20 45141 Essen www.tuev-nord-cert.com
P - ;’:‘:'.”‘__\' -~
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[peacdom anenutlcky esuk, ussspiier om fHanuena Kupunosa Todoposa:
-7 o=

{[IOFO na TIO® HOPL]

PTUPUKAT

- Cucrtema 3a ynpasneHne CbrnacHo

1ISO 9001:2008

B cboTeeTcTBME C npoueaypuTe Ha THO® HOPA CEPT,c HacToAWwoTo ce cepTuduyupa ve

“ECTPAITMH NC” JJIK

yn. 2-paKabenhasn 2, ong. 241020/
111024, MockBa

Pycka ®epepauus

Mpurara cuctema 3a ynpasieHne B CbOTBETCTBIUE C rOpenocoYeHusa cTaHaapT 3a
cnepnHua obxgart

[MpoeKTeH MEHUIKMBLHT Ha KOMIUTEKCHa AOCTaBKa H3/;
kabenu BH, kabenHu akcecoapu v ycnyru 3a ’
usrpaxanaHeTo Ha kaGernHu nuHum 110-500 kV

Per. Ne Ha CepTtudukarad4100120441 BanupeH ot 2015-04-12
Opnuten OTyeTN0.35156342 BanupeH no2018-04-11
MNbpBOHadanHa ceptudpmkaumsa 2012 1.

[nodnue, He ce yeme]

CepTuduyupawjo nuue npu
THO® HOPJ1 CEPT 'm6X
EceHn,2015-04-08

Hactosilara cepTudukaums e npoBeeHa B CbOTBETCTBUE C OAMTHUTE U cepThduumpaty
npouegypu HaTKO® HOP CEPT v e npeAmeT Ha nepuoanyHi KOHTPOHW OAUTH,

THO® HOPA CEPT Nanremapkiypace20

[noza,-He ce peme]
f.
)







CERTIFICATE

Management system as per

ISO 9001 : 2008

( in accordance with TOV NORD CERT procedures, it is hereby certified that

“Estralin PS” LLC
2-nd Kabelnaya str., 2, bld. 24 ESTRALINPS

111024, Moscow
Russian Federation

applies a management sysiem in ling with the above standard for the following scope

Project management of the complex supply of HV cables, cable accessories A
services for the construction of cable lines 110-500 kV

Cettificate Reglstration No. 44 100 120441 Valid from 2015-04-12

Audit Report No. 3515 6342 Valid untll 2018-04-11
Initial certification 2012

b6.on

rtification Body Essen, 2015-04-08
at TOV NORD CERT GmbH

This certification was conducted In accerdance with the TOV NORD CERT auditing and cerlification procedures and Is subject to
regular surveillance audits,

TUV NORD CERT GrabH Langemarcksirale 20 45141 Essen www.tuev-nord-cert.com

i (oA

Akkreditlerungsstelle
D-ZM-12007-01-01







7{/ [Ipesodom aHanulicku 83uUK, U3sLRUIeH %ﬁa Todoposa:

{100 Ha THO® HOPL]

CEPTWUDUKAT

Cunctema 3a ynpaBrieHne CbriacHo

ISO 9001:2008

B cwboTBETCTBME C NpouegypuTe Ha THO® HOPJ CEPT,c HacTosAwoTo ce cepTuduumpa ve

“ECTPAITNH XBC” JUIK w
yn. 2-paKabenHas 2, oneg. 24
111024, MockBa &

Pycka ®epepauus

Mpunara cucTema 3a ynpasrieHue B CbOTBETCTBUE C rOPENOCOYEHUA CTARAZATDE
cneaHusa obxsar 1

[MpoeKkTupaHe U NMPOU3IBOACTBO Ha BUCOKOBOMTOBY .
KaGenu, kabenu n NPOBOOHULIU CPEAHO HanpeXeHne |

( ar. Ne Ha CepTudpurkarad4100127473 BanugeH go2018-09-14
OputeH OTt4eTN0.35167827 (o 11.10.2018 e criysiait Ha brpeita koM 1SO 9001:2015)
MepeoHavanHa ceptTucdukayusa 2012 r.

[nodnuc, He ce yeme]

CepTuduympatyo nuue npw
THOD® HOPO CEPT N'm6X EceH,2015-10-16

HacTtoawara cepTuhukalns € npoeefeHa B CbOTBETCTBUE C OAUTHUTE W cepTuduumpam
npouenypv HaTHO® HOPL CEPT # e npegMeT Ha nepuoAUYHN KOHTPONHU OOUTH.

THO® HOPA CEPT Nanremapkwpace20 45141Eced www.tuev-nord-cert.com

[noza, He ce yeme] ff'-"?*_‘.f“-“-,.\_\
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CERTIFICATE

Management system as per
ISO 9001 : 2008

In accordance with TOV NORD CERT procedures, it is hereby certiflad that

ESTRALIN™"

Estralin HVC LLC

2-nd Kabelnaya str., 2, bid. 24
111024, Moscow

Russia

applies a management system in line with the above slandard for the following scope

Design and manufacture of high voltage cables, medium voltage cables and wires

Certificate Registration No. 44 100 127473 Valid until 2018-09-14

Audit Report No. 3516 7827 {untZ 2038-18-11 In case of Upgrade Lo IS0 9001:2615)
Initial certification 2012

QA

rtification Body Essen, 2015-10-16
at TOV NORD CERT GmbH ‘

This cerlification was conducted in accordance with the TOV NORD CERT auditing and certification procedures and is
subjact to regular surveillance audits.

TUV NORD CERT GmbH Langemarckstrafie 20 45141 Essen www.tuev-nord-cert.com
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[Ipesod om ananuiicku e3uk, tHiebpiler omanuera-Kupunosa Todoposa:

e
{1100 na THO® HOPL] M ‘/?/M/

CEPTUOPUKAT

Cvictema 3a ynpasneHue cwriacHo 1ISO 9001:2008

B cwoTBETCTBME ¢ NpouegypuTe Ha THO® HOPA CEPT,c HacToAWOTO ce cepTudhuymnpa ye

(/101 0)

(  Apkacun CKINJIK

- Mpoesn 3aBoga Cepn u Monor, 6, kopnyc 1
111250, MockBa |
Pycka ®epepauus

Mpunara cucrema 3a ynpaBieHue B CbLOTBETCTBUE C TOPENOCOYMEeHWs CTaHAapT 3a cnegHus
obxBaT

CYNEPBU3US
(. Ne na Cepruchukara 44100120774 BanwgsH ot 2015-05-23
~auten Ot4vet No. 35158118 BanvneH no2018-05-22

MopeoHavanHa ceptudukayua 2012 r,

[nodnuc, He ce yeme]

Ceprvduyupallio nuue npu EceH,2015-05-20
TH® HOPL CEPT 'm6X

HacTtoswaTta cepTudMkaluns € npoBeaeHa B CLOTBETCTBME C  OAMTHUTE W cepTudbuuupallm
npouenypwn Ha THO® HOPH CEPT v e npegmeT Ha NepuoaudHn KOHTPONHK OAUTH,

THO® HOPA CEPT Tanremapk wpace 20 45141 EceH www. tuev-nord-cert.com

[noza, He ce yeme]







CERTIFICATE

Management system as per

ISC 2001 : 2008

In accordance with TUV NORD CERT procedures, it Is hereby certified that

Arkasil SKLLC

proezd Zavoda Serp i Molot, 6, corpus 1
111250, Moscow
Russia

applies a management system in Hne with the above standard for the feltowing scope

supervision

Certificate Registration No, 44 100 120774 Valid from 2015-056-23

Audit Report No, 3515 9118 Valid untll 2018-05-22
Initial certification 2012

baa~

rizhcation Body Essen, 2015-05-20
at TOV NORD CERT GmbH

This certification was conducted In accordance with the TOV NORD CERT auditing and certification procedures and Is subjecl to
regular surveiliance audits.

TGV NORD CERT GmbH Langemarckstralie 20 45141 Essan www.tuev-nord-cerl,com

.+ Dautsche
© Akkreditierungsstelle
D-2M-12007.03-01







Ipegod om anaauticku €3HK

Z{jé/uq’ﬁ &F qu,ag/w( ﬂ%‘—//l_ﬁ/ o

CEPTUDUKAT -

HacrosmusT cepriudyxar yIoCcTOBEpsIBa, Je!

AFL Telecommunications GmbII/ ADJI Tenexomronuxeimeae OO/
yi1., ,,bonenbpoiixep” 2-14

41238 Mrouxenrmagbax

€ BhBeJa ¥ HOIIbpKa

Cucmema 3a ypaGIeHUE HA KAUECHEOMO U OKONIHAMA cpeda

Obxsar:
[IpoexTupase, Ipou3BOACTBO M npojaxGu Ha kxaben ¢ onrtmunn Bmakuwa (OPGW/ OPPC/
MASS), Tpsbu 0T HepExIaeMa cTOMaHa ¢ ONTHYHH BIAKHA H AKCECOApPH 38 MOHTAXK,

Cren, OpOoBCJACH O4MT, JOXYMEHTHPAaH B JOKJan, bemre YCTAaHOBCHO, HC CHCTEMAaTd 3a
YIPAaBICHHE € B CBOTBCTCTBUC ¢ M3HCKBAHHATA Ha CICAHATE CTAHIAPTH.

ISO 9001:2008
ISO 14001:2004 + Honparxka 1: 2009

Perucrpariones HoMep Ha cepTHpukara: 000629 QMO08/UM

Banunen ot: 2014-10-01
Bamuner no: 2017-09-30
Jarta Ha cepTudunmpane: 2014-10-01
(
_ DQS GmbH

[moanuc HeyeTnHs/

GOtz Blechschmidt
Ynpaeuten

AxpemmTapan oprad: DQS GmbH, yi. Asrycr Ilaxns 21, 60433 OpankdypT na Maitu

AFF
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CERTIFICATE [

This is to certify that

r AFL

Telecommunications GmbH

Bonnenbroicher Strafle 2-14
41238 Ménchengladbach

has implemented and maintains a
Quality and Environmental Management System.

Scope:
Development, Production and Sales of Aerial Optical fibre cables (OPGW/OPPC/MASS),
Stainless steal tubes with optical fibres and installations accessories '

fulfills the reqwrements of the following standards

ISO 9001 : 2008
ISO 14001 : 2004 + Cor 1 : 2009

Ceriificate registration no. 000629 QMO8/UM

Valid from 2014-10-01

, ) Deutsch
Valid until 2017-09-30 A:E:églt:?erungsstelle
Date of certification 2014-10-01 0-zM-16074-01-00
DQS GmbH

&, Blodadairlf

Gtz Blechschmict
Managing Director

1435






