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OPEAJOXKEOHE N A
33 YUACTHE B ,,0TKPATA” 110 BUJ IPONE/KYPa 38 CKIOYBAIE HA PAMKOBO CTIOPA3yMEHHRE IPSIM|
,,JocTapka Ha CHIOBH KafeXH ¢ ANy MMHHEBH HIIA 32 HOA3EMEN MORTAK CPEIHO A
Hanpexerne /CpH/,

ped. Ne PPD19-025

10: ,,9E3 PASIIPEAEJIEHAE BBJITAPSE” AT,
OT: ,,BAK-02% OOJ

appec: Tp. CaMOKOB, YIL. ,, XPHCTO HVoruep® Ne 7TA

reir.: 02/ 978 54 55, daxce: 02/ 992 84 54, e-mail: office@vak-02.com

ErmHed HACHTHPUKAITHOHEH KOX: 131008947,

TIpencTapmsmano ot Msalino Apatrenos KoHAPCKHE — Yopasuten

Jume 3a xoHTakTH: MBaiino Aparrenos KoEApekH, 1CI.. 02/ 978 54 55, baxc: 02/ 992 84 54,
e-mail’ office @vak-02.com

VBAKAEMHI I'OCIIOXKH 1 FOCIIOIA,

TipegocTapsve Ha Bameto BHHMAHHE HPEIOKCENETO HH 32 M3MBIHCHHC Ha obmecTBeHa
LOPBYKA C MpeMer ,,docTaBka Ha CHIOBH Kabean ¢ ATYMMHEEBH KU 32 [OA3EMEH
MomTax cpenuo manpexenne /CpH/, ped. Ne PPD 19-025

O6ocobena MO3AIEL 2 ¢ mpeaMer: ,JJocTaska Ha CHIOBH xabemi ¢ ATyMHHHEBH KHJA 33
[HO3eMEeH MOHTAX ¢ MEIEH EKpal CPEIHO HAIPEKEHHC /CpH/“

1. 3amo3HAT CHM W NPEEMaM M3UCKBAHWATA HA BRAIOKHATER, BKINOMATCIHO TCXHHUECKATC
crerdukanuy or pasaen Il Ha JOKYMEHTAITHATA 38 YIACHIE. ™\
2. IMpezcTapsM BCHUKHM H3UCKBAHM JAHHHA H I }fyMzé nocoughu B Ilprinoxerwe 2 OT
HACTOAINOTO TEXHWHECKO IPSJUIOXKEHHE. Banoi%'r Ch HM3UCKBAHETO, W€ IPEJCTABCHUTE
nokyMenTs TpaOBa fa ObAar Ha OBITapeKH

3HK ¢ mpeBoX Ha OBIrapCKH C3HK,
TpUJIPYKEHE ¢ OPHTHHAIHHTE JOKYMEHTH, KIIOY¢HHE HA [POTOKOIHMTE OT THIIOBHTE
H3TMTBAHM, KOHTO MOTAT 12 Ce MIPeICTaBsT K ;lisi‘o Ha aHTTIMHACKH C3HK.

3, 3amMO3HAT CHM, e IPSICTABEHHTE OT HAC TE €CKH JOKYMEHTH (IIPOTOKOJM OT H3IUTAHK,
KATANO3¥ M Ip.) ca AOKA3aTeNCTBO 33 IEKIAPHPAHKTE OT MEH TCXHITISCKH JAHHA U NapaMeTpH ‘
B TEXHHIUECKHTe crel(uKaIiy Ha CTOKATa.

4. TIoTBBpXJ4BAM, 4Ye INPEACTABAHHTE OT Hac CTOXM, ONHCAHH B TexpudeckoTo HH
IpeIIOKeHHe, II¢ OTrOBapsT Ha IIOCOYEHHTE OT BE3NOXKKTCHA CTaHAAPTH MM HA
eKBHBANEHTHH. B ciydal, de [ajcH MaTepHal OTropapd Ha CTANNAPT, CKBHBANCHICH HA
HOCOYEHUS, ce 3aQbIDKaBaMe Ja TO OTpasHM B OTACICH JIOKYMCHT H Ja OPeNCTabHM -
IOKa2aTeACTRA 38 CKBEBATICHTHOCTTA Ha JBaTa CTaujiapTa. :

S. TIpejioCTABSIM CHETHATE JIAHFH 33 IPOUSBOMTEN/H Ha xabenuTe, IpeaMeT Ha 00mecTBeHATa
TIopbuKa; (YUACTHUKLIN NONBABA: A0pec/y, npou3eoOUmeI/y, mereon/u 3a KoRmaxm/iu, yeb
canum/oge): :

5.1 adpec: Koledov¢ina 1, 10000 3arped, XBpBaTh; HpOUse00Umen: Elka d.o.0.; menegdon:

£385 1 24 82 600; ye6 caiim: hitps://elka.h/ \\
3 T e \
5. [Tpenaram cHeIHEAT FAPARIHOHEH CPOK 32 NIPEIIIATaHHTe CTOKH — 36 Mecetia / He HO-MaRKo \

om 24 meceya /, ot JaTaTA Ha TIPHEMO - IIPEAABATENCH IPOTOKOI 34 [IOJyaBAHE HA CTOKATA OT
Branoxarens. | e ;

/




6. 3amo3HAT CHM, Ue BHIOBETE CTOKH M IPOTHO3HATE KOJNMYeCTBa 3a JocTaBka me Oniar
[OCOUCHH OT BE3I0KETEII IPH IPOBEXIAHE Ha BETPEIICH KOHKYpeHTeH H300p.

7. TlpreManM KOIIMYECTBA ChC CPOKOBE 33 JJOCTABKA HA CTOKATA, CHINACHO Tipmnoxenue 3 KeM
HACTOAIIOTO TEeXHUIECKO IPETIOKESHHE. ~
8. ITpueman, [9€ B CpOK JIO (He nogeue om 14 Onu) OT JaTara Ha IONIIFCBAHE HA
PaMKORBO CIIOPa3yMeHHe ¢ BB3noxKuTens, e CKIoYa A0roBop ¢ TOCOYeRHAT/TE B ohepTaTal)
TIO/M3IBTHATEN/H  (HONbAGA ce, OKO YHACHHUKDIN € Oexnapupalr, He uje usnonzea.
NOOUSHBAHUMEN/U).

9, Bamo3HAT CBM, e IPH IOCTeIBalta OOMECTEeHa MOPBUKA UPE3 BBTPCIICH KOHKYPEHTEH
#360p 24 CIMOYBAHE Ha KOHKpETeH JAOTOROP, U3GOPET Ha M3UBIHUTEIL IPH ONPENe/He Ha
HKOHOMHYECKHE Hail-H3roHaTa ofepra me Obae HalpaBeH 1o KpUTepHit , Hai-HICKa neHa’.

10. 3aMO3HAT ChM, 4e MAKCHMAJIHEAT CPOK 33 M3IBIHEHYe Ha KOHKPETeH JOropop e 6ume
ompefieNeH 0T BH3N0KUTENS B IOKAHATA 38 YIACTHE [PH MOCTEABAIATA ofmecTBeHa TOPHIKA
upes BHTPEIIeH KOHKypeRTeH u360p.

11. 3a TOATOTORKA B HpejcTagsHe Ha odepra, ChriuacHo L. 82, an 4, 7. 2 ot 3011, 3a mac ca
neobxoymME MugEMyM 10 xaneHEmapHM IHH, CHHTAHO OT Jarara Ha HM3lpamaHe OT Bac ma
[IOKAHa 33 HpejcTaBsHe Ha ofepTh.

12. B ciyaait ye Branoxurensr ONpeend B HOKaHaTa 1o 4L 82, all. 4, 1.2 ot 301 cpok 3a
IoJTydapaHe Ha oepra B pasMep Ha MOCOYEHMS OT HAC MM NO-ABNEL, TO HIC IPHEMAME, 16
CMe TIOCTHTHAH CIopasyMerye ¢ BB3noRMTeNs, ChINacHo L. 78 0T HII30IL

13. Bamo3HEaTH CMeé CHC 3aKOHOBOTO IIPABO Ha BE3NOKHTENS, 4Ye LPH HENOCTHrane Ha
CIIOpasyMeHHe 32 CPOKa Ha TONydaBane Ha 0QeprH ¢ BOHIKY n30pany H3TBIHATENH, CHIIHAT
MOE Jia ONpEen CPOK 3a oydaBaHe Ha O(epTH, CBITACHO 1L 78 ot IITI3011, xo#To HE
Modce na OBJIe IT0-KpaThK oT 7 JHH, CIHTAHO OT JaTara Ha H3Npal(aHe Ha IOKaHaTa o "k 82,
ai. 4, T. 2 or 3011,

14, VsdopMupan CbM, 4¢ BE3NOMKATEINIT (BIIIOTATENHO Ipe3 HerX HOMOTIIEH OpraH, a

HMEHHO Ha3HadeH4Ta 3a IIPOoRCIKIANE Ha IIOPhHKATa QUEHHUTCIIHA KOM (=2 O6pﬂ6OTBa "
ChXpapaBa JHHHATC MH JAHHY, HOCOUEHH B HACTOALIATA O(b@p’l"d, 3a 1L TE OpOBEXKIAHC HA

ACHAKH| HeQOXOMME CIIOPEX
& ME TaHHH.
Hpunoscenua KoM HACHOAULOIMO MEXHUNECKO 1Y)

dHCEH !
1. Texnuuecky USUCKSAHUA U CReyupurayy 35,1/ U3 3 enye na nopwukama - pasoen Il om
doxymenmayusma 3a ywacmue; 2. Hzucxeany 00 mermu om TexHuuecky USUCKEAHUSL U
cneyupurayuu;
3. Cporose 3a 00CmagKa.

ofniecTBeHAaTa HOPEUKE, Karo 3a Ielra Mme OpeilIpHeMe
neticTRAmATA HOpMATHBHA ypenba MEPKH 32 3alIUTa Ha-

3abenescru:
1. Hacmosaujomo npedaodicenue 3d UNBIAHeHIUe Hd NOPBUKamd e e0HOo U CBIO 30 BCUYKY
oBoCcoDEHL HO3UYL.

2. B cuyuail e yHacmHux YHAacmed 3a noGee om edHa 0B0cobend nO3UIA, 10 HACHIOAWONO
HpedNONCeHIe 30 USHLAHERNE HA NOPBHURAMA Ce NONbIsd HOOMOCTHO 30 CAKA 0RO OMT MAX U
ce NocIaas ¢ ROMRAEKmG OOKYMEHIML HA MEXHUYECKO NpeorodceHie 3a Cvol
obocoberna nozuylA. et

i
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Ha OCHoBaHme Hn.éGVaian.B
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Tlara 19.06.2019 1. ITOATIAC u IIEYAT:
\
¥
o \

T




OBOCOEEHA MO3NLINAA 2

JocTaBKa Ha CHNOBK kabenu C anyMUKKREBHU JKWNA 3a noA3eMer MOHTAX C MeLeH expaH cpenHo
uanpexeHue /CpH/"
: gl 1)
HawmeHosadue Ha MaTepualia; KaBenn eaHoXUNHY, 6/10 kV, Al TOkoNpoBOAMMO XuUno 95 mmE,‘I\Bim
240 mméZ, XLPE usonayuvsl, MeOeH KOHLUeHTPUHEH eKpaH, eaﬁot\ﬁe
obBlBKa OT NonneTuned =

CbKpaTeHo HauMeHOBaxrue Ha MaTepuana: KaBen 10 kV, 1x95/185/240, AVXLPE, Cu expaH, PE oOBKEKA
O6nacT Ha npunoxenne: E - Kabenn CpH Kareropua: 10 - Kabenu, npoBoaHNLKA, LUHYPOBE
fiepHa eamHMua: m AsapuiiHnu 3anacs: [1a

XapakTepucTmKka Ha marepuana:

EnHoxunHy kabenu C© HOMWHENHO HanpexeHue 6/10 kV, ¢ uaonauud OT OMPENEH NONUETHASH, G aTyMWHWEBO
TOKOMPOBOANMO U0, C KOHUESHTPUYEH METaneH eKpaH OT Me/nn Ui, MOMOXEH Haj BbHLHUA NOAYNPOBOAUM d
crioit. Mog # HaA MeTanHus ekpaH OT MeIHM Xuun ca NONOXeHH BoAOBAoKWpALLM NEHTK Cpellly HaAaTeXHO
pasnpocTpaHeHne Ha Bnarara. OGeMBKaTa Ha kabenute e efHocrioika, uspaborena OT nMHeaped
ATMOCHEPOYCTORUMB MPK BLIAEACTENE Ha MPAKA CITBHYEBA CBETNNHA (cBeTriocTabunnanpaHd) nonueTuneH.

Wanonzpake:

EnHOoXUTHKTE Kabenk ¢ n3onaLus 0T OMPEeXeH nonveTneH (XLPE), ¢ MeaeH KOHLEHTPUUEeH eKkpaH, C e HocnoiiHa

OBBUBKE OT MOMMETUNEH CS W3NON3BAT 33 WarpaKAaHe, PeMOHTUpaHEe ¥ CTETR3H BaHe Ha nospenu no kabentu

FUHMK C HOMMHanHo Hanpexerne 10 kV, cebp3saliy OTOERHN TpaHcopm Topffm focTose. Kabenwrte ce nonarar

B 3eMA, KaBENHW KaHaliHu CHCTEMI, HOCBLLUM KOHCTPYKLWY W T.H., KakTO U H OTKPUTO MNP Npexof OT NoA3eMHa KbM

Bb3/YiiHA eneKTPONPOBOAHA MUHUSA, KbAETO HE € BBIMOXHO A2 6-7le\ ﬁapyujﬁeﬁa anoymuuiieHo kabenHara
y

KOHCTPYKUKS. (/\ j(\

CHOTBETCTBUE Ha NPearoKEHOTO U3NBITHEHHE CBC CTAHAAPTII LVHOHHMTE JOKYMEHTH:

Kabermte TpsaGBa Aa OTIOBapST Ha MPUIOKMMUTE & n}a ckit Ml MEXRYHAPOAHW HOPMATUBHO-TEXHUYECKUTE
[OKYMEHTN WS EKBMBANEHTHO/W, BKMICYATETIHO Ha NQeQugHuTe MO-AONY W H& TeXHUTe BannaHy W3MeHeRWs,
FIONPaBKK 1 AOTTBIHEHWS! C\‘k ‘

o BIIC 2581:1986 “Kabenu cunosh 3a HEROABKXHO nonﬁrai_f ¢ M30NaLMS OT NORMETUREH U XUMUYECKW OMpEXKeH
nonueTUneH”; un F

« BC HD 620 52:2010 ,,Pasnpefenurentu kabeny ¢ excTpyaupaHa nsonayns 3a 00sBeHO HanpexeHe o1 3,6/6

{7,2) KV Ao 20,8/36 (42) kV" unm exBuBaneHTHOM,

M3ucKBaHUA KbM ,aoxyq@e@ﬂauuﬂra 1 M3AUTBAHMHTA!

Ne .
o | Rowyuent Manoxoung
pen
1 THN Ha KaBENNUTE CHIMACHO MPUNOKUMAA CTAHABPTU3AUNOHEH QOKYMEHT T4 P a0l v A
2 MpOTOKOMM OT TUNOBU U3NUTBAHKA Ha aHTMUACKY 831K vItli Ha OBnrapcki

eank, POBEAEHN OT HE3aBNCHME USMUTBATENHa nabopaTopys - 3aBepeHy WWW 2 o
KOMUSA, C NPUNOKEH CNMCHK Ha OTAENHUTE N3NUTBaHNA Ha Obnrapcki e3uk

3| CepTudukar/akpeayTaus Ha HesasucumaTa nanursatenta sabopatopus, . \
MpOBEMA TUNOBUTE U3MUTBAHUA N0 T. 2 m%mmmt@\%

4 | VindbopmaLiusl 3a NPOBEXIAHHTE OT NPOM3BOAMTENS KOHTPOMHM (PYTUHHM) - y ,
N3NUTBAHS TDNW% ind-Z ]

5 VIHCTPYKUUA 32 nonarade/usrernaye n MoHTupane Ha xabena TN huierseinag 4

B | Mancksanus 3a ChXpaHerne W TpaHcnopTupaHe Tl ime H

7 | ExcnnoarauvoHHa SbnroTpanHocT, roguHi : L Topsohiend

.

TexHUyeCKM AaHRN
1. XapakrepmcTtiku Ha paborHaTa cpela

Ne :

noc XapaxTepucThKa CroliHocT
pea

1.1 MaKcumanHa Temnepatypa Ha okonHata cpefa + 40°C
1.2 | MuHumansa TemMneparypa Ha OKonHara cpefa Munyc 25°C




3. OBIWY TeXHUYECKY XapaKTepUCTHRN

1.3 | CpenHa CTOMHOCT Ha TeMnepaTypaTa Ha okonHaTta +35°C
cpeja, U3MepeHa 3a nepwod or 24 h
1.4 | OrHocutenHa BNaXHoCT Oo 100 %
1.5 | Hagmopcka BucoduHa Ho 1000 m
2, MapaveTpy KA enEXTPMYSCKATA pasnpenenuyrenia Mpexa CpH % \
Ne Mapamersp CrolinocT N
no N ™
pes A\
2.1 | HomuHanHo Hanpexexue 10 kV %,?\
2.2 | Makcumanto paboTHo HanpexeHie 12 kV \
2.3 | HomuHanHa YecToTta 50 Hz
2.4 | bpoii Ha hasuTe 3
25 |[Hayun Ha 3asemasaHe Ha 3Be34RUA LIBHTHP e npes aKTNBHO ChIPOTUBNEHRNE;
e npes Abroracutenta Gobuna;
e W30MNpaH 3Be3feH LUEHTHP

PPD18-025 — oTKpWTa NPOLERYpa 328 CKMO4BaHe Ha pamMkoso opaﬁ

Ne
no XapakTepueThia HMancksane
pen
3.1 HomuHanHo nanpexenue, Us/U 6/10 kV
3.2 ToKONPOBOAKMO XIANO -
3.2.1 | Marepuan AnyMuHNi
3.2.2 | KoHCTpyKums MHOroXuYHR, YIibTHEHO
3.2.3 | dopma Kpbbita |
3.2.4 | Knac Ha roBkaBocT {2 ]
3.3 | BbTpelleH nonynpoBoauM crio | EKCTpYAUpaH cf1oi oT ompe»;(éﬁ non}hemneﬂ (XLPE) c
nebenuHa He no-mamkaer 0,3 mm
3.4 zonaymua Owmpexe nonngtned(XLPE) ¢ aebenvxa 3,4 mm
3.5 | BbHileH nonynposofum cnoi a) ExcTpyaupan Encﬁ “f‘\og‘npeme;-l nosMeTuneH (XLPE) ¢
febenuHa
He ﬂo—manxé\ o7 0,3 mmu
He no-ronsiya or 0,6 mm
6} BBHLWHKAT 1 ﬁ'ﬁynpoaonmm ool He TpaGea ga Gvae
; obensagM. i
3.6 BogoBnoxnpatd nelt a) Bopobndkupaluure neHti Tpsbea Aa 6bAaT NOgX0SMY 38
paboTHaTa TeMneparypa Ha kabena u He Tpsbea fa oxassaT
HebraronpusTHO BIWSIHME BbPXY HETOBWUTE Ka4ecTBard. \
6) BopobnokupalyaTa fieHTa, NonoxeHa noj MeTanHns eraH,\&'
TpsAGea ga 6bae NonynposoguMa. \ -\
3.7 | MeTaneH exkpaH - \‘3\
3.7.1 | KoHcrpykuma KoHLEHTPUYHO NOnoXeHy MeHW Ternose, obxsaHary ¢ obparha
KOHTAKTHa MeaHa cnupana
3.7.2 | Qnamersp Ha TenoseTe min 0,5 mm
3.7.3 | JeBermua Ha obparhara OT10,1 mm go 0,3 mm
KOHTaKTHa MejHa chupana
37.4 | Cevenne Ha neHtaTa 3a obpatHa | e min T mm? - npu eAHa KOKTaKTHa chitpana, unn
KoHTaKTHa crmpana # min 0,5 mm?2 - Npy A€ KOHTAKTHY Chupanu
3.7.5 | dyru DyriTe MeXLY KOHTaKTHaTa feHTa/NeHTH, h3mepeHu no
HAAMBXKHATE OC, N MeXAy TenoseTe TpAdBa Aa CbOTBETCTBAT Ha
nanckeaHuaTa Ha BOC 2581 unu exsuBaneHTHO M.
3.7.6 | CnelndudHo enekTpuyecro
CHNpOTABFIEHKE HA max 0,01786 Q.mm2/m
KOHCTPYKTUBHUTE EeMEHTH Ha
sKpaHa Npu TemnepaTypa 20°C
3.8 Paspenurenta neHra a) Pazgenutendara neqra Haj ekpata Ha kabena Tpsibea aa
fbAe ToNNoycToRUNEA U Aa He OKa3ssa HeGnaronpusaTHoO
BIIMSIHVE BbpXY KadecTBaTa Ha kabenHara KoHCTDYKLNS.

fof




e
no KapakrepmcTnka Wamcksaune
pea
6) He e 3agbrikuTenHo pasjenurenHara nedTa Aa ce paa;zysa
NPy KaBNUsaHe Ha snara, s
3.9 | Obsueka a) MonueTuneH ¢ Yeper LUBAT, YCTONYMB Ha nbt-[eHvzsi‘B
yNTPaBUONETOBMA ANanasoH
6) [lebennHa min 2,5 mm PN
310 | [onycTuma npofbimKuTenHa \ ™
pafoTHa TemMnepartypa Ha 90°C
TOKONPOBOAWMUTE Xuna |
3.11 | MakcumanHo gonyctima %\
Temneparypa Ha \
TOKOMPOBOAUMHATE XKKUNa B PEXUM 250°C
Ha KbCO CheAMHEHNE B
npoabMKeHe Ha b s
3.12 | Jonyctuma Temneparypa B
pexunm Ha npeTosapsate Ao 100 130°C
h roguiiHo
3.13 | JonycTuma Temnepartypa Ha He no-Hyvcka oT MuHyc 5°C
oKoRHaTa cpeaa npu
nonarase/usrernsHe Ha kabena
Bes NpeBapUTeNHO NogrpasaHe
3.14 | Mapxuposka a) KabeneT TpﬂGBa na 6bae MapkupaH ¢ BaNLOHaT uin
penedeH ne4at Hal-Marnko C MapkaTta i HanpeXeHUeTo Ha
katena, cedeHNeTo Ha 'rogonpo:?zm SKUNG ¥ roguHaTa Ha
NpPOM3BOACTBEO.
6) Mapkvposkarta TpsiGea fa §he HaHeceHa no JemkuHaTa Ha
xafena Ha UHTepBallW, KOUTY HejHadsniiaBar 1 m.
B) Ha BCceKu NMHeeH me \p o} ,qugma"ra va xabena Tpsabsa na
Bbhe HaHeceHa ,,6ﬂraaq£b Mapxmposxa
3,15 | Onakoska a) KaBervte TpﬂSEr Jik: 61:,an JoctaseHu Ba xabenHu
Oapabanu ¢ ﬂbﬂ)i{ m ct FJ'EaCHO B/C 2581 uni eKBUBAIEHTHOM,
6} DuameTbps pquaTa yacT Ha kabenHmns GapabaH,
BbpXY KOWTO ,e mea 6erbT, TpAbea Aa Oble ceodpaseH ¢
JOMYCTUMKS neH ,rmamepr Ha efHOKpaTHO OrLBaHe Ha
kabena.
B} Mpu HansaHeTo Ha KaGenuTe Ha Gapabana Tpsibsa na Swaar
B3ETU BCUYKK eme 3a OTCTpaHABaHe Ha onacHocTuTe 3a :
MEXaHWYHOTO KM YBpEXAaHe, {
r) Ha kabentute Gapabatn Tpsbsa Aa uma Hagnucu Haf-manko
33 HaMMEHOBaHMETO Ha 3aB0Ja NPOUSBOLMTER, AaTaTa Ha
NPOWIBOACTBO, MapKaTa 1 CeueHneTo Ha kabena, fbmxuHara Ha
kaBena, Homepa, pasmepa 1 TernoTo Ha Bapabana u cTaHaapTa,
B CHOTBETCTBUE C KOMTO & Npon3Be/eH.
£} Ha cTpaHnuute Ha kabennug 6apabaH cbe cTpenka TpsioBa
Ia bbie yKkasaHa nocokara Ha passueaHe Ha kabena.
e) Kabenute Tpabea fa Sbaat focTaseHk ¢ MOHTUpaHa Ha
kpauwaTa UM TepMOCBYBaeMa Wik Apyra nojobHa apmarypa
cpelly fpoHUKBaHE Ha BOAA W Brara.
*) Kpaniwata Ha kabera Tpsbea ga 6baar UKCUpani KoM
BapabaHa, 3a Aa He ce 0CcBOOOAAT No Bpeme Ha
TPaHCNOPTUPaHETO.
3.16 | ExchinoarauuoHHa min 40 rof,.
OBNroTpaitHocT '

4. AHYMHHHEBH Kabenu ¢ uzonaymsa oT OMpeXxeH NonKeTuneH ¢ cOBMBEKa OT NOAKETUNEH

4.2 Anymuuues Kaber ¢ u3onauus oT OMpeXXeH NonueTKknex ¢ o6ByUBKa OT NONKETHIIEH
1x185 ky/25; 6/10 kV

cTp- 3018




Homep na cradpapTa 20101115
KaBern egHoxuned, 6/10 kV, Al TOKOMPOBOAUMO XUNo
HamMeHoBaHKe HA MaTepmana 185 mm?2, XLPE v3onauus, MefeH KoHLUeHTpu4eH
eKkpaH, egHocrolina obBuBka 0T NONVETHNEH
CbikpateHo HauMeHoBaHWe Ha MaTeplana KaGen 10 KV, 1x185, AVXLPE, Cu eggpe;‘t , PE
obBKUEKS §
e
o TexHuveckn napaveTspR AzuckeaHe %
pea \
421 | HOMAHANHO ceuyeHle Ha TOKOMpOBOSUMOTO 185 mm? \‘ﬁs
HANo N\
422 | Enekrpruecko ChIpoTusneHne Ha max 0,164 Q/km \ \
TOKOMPOBOAMMOTO MU0 NP NOCTOAHEH TOK
1 TemnepaTypa Ha kabena 20°C — cernacHo
BAC 904 unu eksuBaneHTHO/M
423 |HomuuanHo ceyeHue Ha MeTanHua ekpad min 25 mm?
424 |BeHileh guamMeTsp Ha kabena 34 mm (MH(POPMETHBHO)
4.2.5 | donycrim npolibmkuTeneH TOK -
4.2.5.1 | Monarade B 3eMA: -
4.2.5.1a|B TPUBIBIHUK min 357 A
4.2.5.1b | egvH 50 Apyr min 384 A
4.2 5.2 | Nonaraxe BB Bb3gylUHa cpeja: -
4.2.,5.2a | B TPWLIBNHUK min 418 A
4.2.6.2b | eglH 40 Apyr min 496 A
426 |JonycTim papuyc Ha orbBaHe Cwrnacho BOC 2581 wnu BAC HD 620 S2 nim
eKBUBANSHTHOM A A

4,3 AnymuHyeB kaGen ¢ n30M1aLnA 0T OMpexeH NONUeTUISH ¢ o%a
/ .

1x240 ky/25; 6/10 kV

v
\

7T nonwneTHNed

Homep Ha cTaHgapta [ 1\ 1 20101116
KaGenEahHomh* eft, 6/10 kV, Al TOKOTIPOBOGMMO XUAO
HanmeroBaHKe Ha MaTepuana 240 mmg, XLPR ‘Esonauvm, MefeH KOHUEHTRpYYEH ekpat,
~ } \enHochoiina ofsuska oT nommeTUNeH
CbKkpareHO HauMeHOBaHMWe Ha Marepuana Kabeiy 1 kV, 1x240, AVXLPE, Cu ekpaH, PE uBBuBKa
Ne
o TexHuyeckk NapameTbp ){ “ WamckeaHe
pea _ 2
4.3.1 |HomuHanHo ceyeHne Ha 240 mm? \
TOKOTTPOBOAWMOTO XUNo
4,3.2 | ENeKTpUYEcKo CbpOTHBINEHUE HA max 0,125 Q/km 3
TOKOMPOROAUMOTO KIS0 NP NOCTOAHEH
TOX 1 TeMneparypa na kabena 20°C —
cwrnacto BAC 904 unu eKBUBANIEHTHO/M
4.3.3 | HOMWHANHO ceveHne Ha MeTanHua expaH min 25 mm?
434 |BbHeH AvameTsp Ha xabena 36 mr (MHDOPMETUBHO)
435 |Honyctum npofnimxuTensH ToK -
4.3.5.1 | NonaraHe B 3eMA: .
4.3.5.1a | B TPUBIBAHKK min413 A
4.3.5.1h ! eany o Apyr min 452 A
4.3.5.2 1 TonaraHe 8bB Bb34yliHa cpena; -
4.3.5.2a | B TPUBIBIHUK min 494 A
4.3.5.2benuH no opyr min 583 A
43.6 |[ONycTM pajnyc WA orbeaHe Cwracto BAC 2581 wny BAC HD 620 82 umm
EeKBUBANEHTHO M

J

PPD19-025 — oTKpWTa MpoLiefypa 3a ckoyBaHe Ha pamMKkoBo

)

(7

e

cTp. 4078




HaumeHoBanMe Ha MaTepuana: KaBenw egHoxuny, 12/20 kY, Al Tokonposoaiumo skuno 120 mm?2, 185 mm?
u 240 mm? XLPE wsonauus, MefeH KOHUeHTpudeH eKpaH, eHoCHOHa
obBUBKa OT NOANETUNEH

CbKpateHo HauMeHoBaHKe Ha Mareprana: KaBen 20 kV, 1x120, 185, 240 mm? Al/XLPE, Cu expaH,

PE ofBsusra
O6nact Ha npunoxerye: E - Kaberm CpH Kateropusi: 10 - Kabeny, NpoBOAHULK, LLHYPOB
MepHa egunvba: m Asapmiinm 3anacu: [la -

XapaxTepncTMKa Ha maTepyiana:
E gHoxInHY kaBeni ¢ HomunanHo Hanpexetie Uo/U 12/20 kV, ¢ 30MaLMA 0T OMPEXKEH NOMMETUNEH, C aNmyMUHNEBT,
TOKOMPOBOAVMO XKUNO, C KOHLEHTPUYEH METaneH exkpaH oT MeaHu UL, MOMOKEH Haf BbHLUIHMSA TTOMYNPOBOLUM
croi, Tiof M Haj METanHWs expaH OT MESHU KUy C¢a TONOXeHW ABe pasfenvTentit - NonynpesoaumMy
BOAOBNOKMpALYY FIEHTU CPelly HAAMBKHO PasnpocTpaHene Ha sharara. OBsuekaTa Ha kabenuTe e eAHOCNONHa,
nspaBoTeHa OT JiMHeapeH armochepoycToiume  npw Bb3fielicTBUe Ha npaxa ChbHYeBa CBEeTIWHA
(cBeTnocTabunusmMpar) nonueTuneH.

WManonsgane:

EnHoxnntute kabenu ¢ usonaijus 0T OMpEXeH NonueTuiieH (XLPE), ¢ MegeH KOHLieHTpUYeH exkpaH, ¢ efHocnofiHa
OBBUBKA OT NONVETUREH C& M3NON3BarT 3a MarpaigiaHde, PeMoHTUpaHe W OTCTpaHaBaHe Ha nospesy no kabenHu
HUHUN C HOMUHAMHO HanpexeHue 20 kV, CBLp3BalLYy OTAEIHN TPaHCopMaTopHU NOCTOBE. KaGenuTe ce nonarat
B 3eMS, KaOSrHI KaHanHW CUCTEMM, HOCELLM KOHCTPYKLUMM U T.H., KaKTO 11 Ha OTKPUTO NpU MPeXoA OT NOA3EMHA KbM
BhbafyliHa eNeKTPONPOBOAHA NMHWA, KbAETO HE € BLIMOXKHO A3 fLOe HapylueHa anoymulineHo kabenwara
KOHCTRYKUMS,

ChOTBETCTEME Ha NPeiNONKEHOTO U3MTbIIHEHKE ChC CTAHAAPTU3ALNOHHUTE AOKYMEHTU:
Kabenure TpsabBa fa OTroBapaT Ha APUACKUMUTE BLArapcxs U MexayHapomHU HOPMaTWBHO-TEXHUHecKUTe
[OKYMEHTI WIiM EeKBUBANEHTHO/M, BKMIOHMTENHD HA NOCOYeHuTe no-aony Kk Ha TeXHWTEe BanuaHW K3MEeHeHud,
MOfPaBKN W AT BITHEHUA!
e BAC HD 620 $2:2010 ,PasnpeaennTentu kabenu C excTpyaupaHa MsAn_auﬁ) a ofgaaeHO HanpeXeHwe oT
3,6/6 {7,2) KV no 20,8/36 (42) V" uan eXBUBANEHTHO/W; j
s BJC EN 60721-1:2006 ,Knacucukaljns Ha YCIOBKA Ha OKONHATa Cpeiia. UYacr 1: MNapameTtpy Ha okonHata
Cpefa U TEXHKTE CTeneHu Ha CTporoctT (IEC 60721-1:1990 + A1:1992) uhm eKZ/MBaneHTHo/M;
» BC HD 361 S3:2003/A1:2006 ,Cuctema 3a o3HaveHue Ha kab ’p\m‘i"mnw eKay aneHTHO/M;
s BMC EN 60228:2006 ,[lposogHuum 3a U30nKpatu kabeny” ? KB \ssanaHTHo/w.
A i

MancKkeaHMa KbM JOKYMEeHTauuATa U MINUTBAaHKUATA.

Ne \ fpunoxexue
no DorymeHT U:h Ne
pel 3 {1unu TexcT)

T T T 1A KaBenyTe CLrnacho MPUroKIMAS CTaHAapTURALIMOHEH JOKYMEHT Tola w13 iag. A

2 | [IpoTokonu oT TUNOBM M3NUTBAHUA Ha AHIMMAICKY €3k Uiy Ha BBArapcky e3uK, _
[POBEASHI OT HE3aBMCHMA MBNUTBATENHE NaBopaTopys - 3aBEPeHyt Konus, ¢ E\W a sz_ .

NPUTIONEH CIUCHK Ha OTASNHUTE N3NWTEaHNS Ha GbArapcky eank.

3 | CeprucbukaT/akpeauTalins Ha HE3aBUCHMATE U3NUTBATENHE nabopaTtopus, !

npoEena TMNOBWTe N3NUTBaHNA NO T. 2 i nu)vgmmﬂwﬁ
4 VinchopmaLst 3@ NPOBEXAAHNTE OT NPOUBOANTENA KOHTPOMHY {pyTUHHY) '

W3NUTBAHKA W@WMZ“
5 VIHCTDYKUUS 33 NonaraHe/uarernsie i MoHTipate Ha kabena Tﬁmww‘t
6 VsvcKBRaHMS 38 ChXPaHeHWe W TpaHcnopTkpade Wnagrueind M
7 | ExcrinoaraunoHna AbATOTPalHOCT, ToauHN HOr, Dot 8

3aGenexka: BoVMKM OpUriHanH AoKymeHTU TpAbaa aa Obpat Ha SwNrapcky e3nK uni ¢ npesoj, Ha BBbnrapck1
e3uK. (KatanosuTe v NpoToKONUTE OT N3nUTBaHnATa Morar Aa fBbOaT M CamMo Ha aHTMIIACKW e3uK.)

TexHu4ecKH AaHHK

1. XapakrepucTugy Ha paboTHara cpeaa
Ne
no XapakTephrcTHKa CrofiHoer
pen %

PPD19-025 — OTKpXTa Npoleaypa 3a CkiovBate Ha pamKos ﬁ = f e
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1.1 | Maxkcumanda Temneparypa Ha okonHata cpeja + 40°C
1.2 | MuHumanHa Tempnepatypa Ha oKonHata cpefa Munye 25°C
1.3

Cpepka CTOMHOCT Ha Temnepatypara Ha okonHara +35°C

cpena, WaMepexa 3a nepuog ot 24 h )
1.4 | OTHOCUTENHA BNAXKHOCT Jo 100 % o~ I\
1.5 |Hapmopcka BucodmuHa Jo 1000 m Sy

\
2. MapameTpy Ha eneKTpuueckaTa pasnpegenuTenta vpexa CpH m

Ne MapameTsbp CroiiHocT N
no \'\ .
pea

2.1 | HomuHanHto HanpexeHve 20 kV

2.2 | Maxkckmanto paboTHO Hanpexenue 24 kV
2.3 | HomuHanda yectoTa 50 Hz
2.4 | Bpoit Ha dasute 3 A

55 | HaymH Ha zazemaBade Ha 3Be3AHUA LEHTHP

npes aKkTUBHO CbPOTUBIMEHNUE,
npes gwroracktenta 6obuxa;
130MMpaH 38e34eH LEHTbP

@

@

3. 06K TEXHWYSCKU XapaKTepucTHKN

Ne
no MapameTsp Maucksane
pen
3.1 | KoHCTpyKkUMs 1 TecToBe ChinacHo BAC HD 620 S2 wnn eksuBaneHTHO/M
3.2 | HomuHanHo Hanpexenne Uo/U, KV A }2@0}
3.3 | MakcumarnHo HanpexeHue Um, kV “ 24/
=T
3.4 |HomunanHa dyectota, Hz o~ [\{ 5@5
CedeHue Ha XUnoTo/HanpeyHo cevyelue Ha /
3.5 expada No. 1, mm? (20 10 1214) . R \ 120116
Ceuenne Ha ¥UMOTO/HANPEYHO ceveHihe Ha \ \ )
3.6 expada No. 2, mm? {20 10 1215) \ A \ 185/25
CedsHne Ha XMNoTo/HanpeYHo cevenve Ha \
3.7 ekpaHa No. 3, mm? (20 10 1216} ¥ \ \ 240/25
5g |HonycTama npogbIKATENHA paboTHa i 50
) TEeMMeparypa Ha ToKonposoANMUTE »una,”C
3.0 JonycTrma TemnepaTypa B pexum Ha 130
' npeToBapsaHe 4o 100 h roauLLLo,°C
MakcumarnHo gonycTviva Temneparypa Ha
3.10 | TOKONPOBCAUMUTE XAN3 B PEXUM Ha KbCO 250
cbeganHerke,*C
Jlonyctuma Temneparypa Ha okonHaTa cpeaa
3.11 |npu nonarase/maternsxe Ha kabena 6e3 {\ /| / He no-Hucka oT MUMyC 5
npegBapuTento hogrpaeaxe, °C ] ,’/} A
M
4, MiaucKBaHMA KbM KOHCTPYKUMATA Ha kabenute |
Ne v
no XapaKkrepncTika UzncksaHe
ped
4.1 | ToKonpoBOAMMO XWNo -
4.1.1 | Marepwan . ASTyMAHNE
4.1.2 | KoHCTpyKUWs MHOroMMYHOo, YNMeTHEHO
4.13 | dopma Kp®rna
4.1.4 | Knac Ha rberasoct P

cTp. 6078
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Mo

o Xapaxvepuctuka Mzuckzane
pen T

4.2 | BuTpelleH nonynposoanm criol EXCTpyAvpaH cnoi 0T OMpexeH nonueTuneH ()&PE)“

421 | DeBenvna min 0,3 mm “i\‘i\\

4.3 | Wsonaums - ‘XS\\\
4.3.1 | Marepuan Owmpexer nonvetvined (XLPE) W
4.3.2 | HomunanHa pebemnuua 5,5 mm \\

4.4 | Bohlles nonynposoaymM Croi ' R \
4.4.1 | Marepwan EKCTpYZWPaH CIoi OT OMPEXeH NoueTineH {(XLPE) \\
4.4.2 | Nebenula He no-manka ot 0,3 mm u

He no-ronsmMa ot 0,6 mm
4,43 | JombnHUTENHN M3UCKBAKNA BhHLWUHUAT NOMYIPOBOAUM CFIOA He Tpabea fa Gele
obensaem.

45 | Bopobnokvpalla pasfenurenta newta | a) Bopobnoxupalliata nonynposoguma pasaenurenta

Aof eKpaHa neHTa He TPABEA fa 0kas3BaT HebnaronpuATHo BNUAHNE

BHPXY ¥adecTsara Ha kafenHara KOHCTPYKUKA.
4.6 | MeTtaneH ekpaH -

4.6.1 | KoHcTpyxums KOHLUEHTPYHHO NONOXEHN MEJHM Terose, 00XsaHaTh C
efHa v fee obpaTHW KOHTaKTHIM MeAHW cnuparni.
4.7 | BonoSnokupaiya nexHTa Haf) ekpada a) BopoBriokMpalia ieHTa Ha[-8KpaHa He okasea
HeBnarofipUaTHO BRMAKKE Bbggs KauyecTsaTa Ha kabenHara
KOHCTPYKLMA. 7
4,8 | ObsuBKa a) MonueTuneH ¢ 4epeH LBJT yCTOV{'MMB Ha NbYyeHus B

ynrpasmonemam;l ,E,MEH‘IQSDH
&) Oebanmpa min 2.f

4.9 | Mapxvposka a) KabenbT Tps;@éa 3 6 “ & MapkupaH G BATLOHAT WK
WaMbKHAN pen dbeH nedat Ham -ManKko ¢ Mapxara
Hanpemes-m Kaﬁ a, CeYeHNeTo Ha

"roxonpose ‘ o 0 mmn W rcaMHaTa Ha NPOUSBOACTEOC.
Nlapxm OB x%p;sﬁsa na 6bae HaveceHa no

p,bn}:{w;-aafra HA\kaRena Ha UHTePSank, KoUTo He

wageuiasar 1

8) Ha scek nmueel-; MEeTkP No Sb/KUHaTa Ha kabena

TpaGea A Obae Hatecera Garawia MapKUpoBKa'.

4,10 | OnakosKka a) KaBenute Tpabea a ObAaT JoCTaBeHn Ha xaberHu

BapabaHn ¢ QBIKKHE CHINAcHo BIC 2581 unu

exauBaneHTHo/M,

6) AuaMeTbpbT Ha LUITUHAPUYHaTE YacT Ha kabenHuA
BapabaH, BLpXY KOWTO ce Hasusa kabensT, Tpsbsa fa
6be choBpaseH C [OMYCTHMUA MUHKMENEH ANaMeThD Ha
e[HOKPATHO OrbBaHe Ha kabena.

8) Mpu HasuBaHeTo Ha xabernuTe Ha Gapabana Tpatea da
GbAaT 83ETU BCUYKM MEPKU 33 OTCTpaHABaHe Ha
ONaCHOCTUTE 38 MEXSHWMHOTO MM yBpeXiaHe.

r) Ha kaBentute bapabany Tpabea Aa uma Haanncy Hafi-
MASIKC 33 HaWMEHOBaRUEeTO Ha saBofa NpousBojuTen,
[aTata Ha NpouM3BOACTBO, Mapkara U CB4CHMETO Ha
xabena, AbMmkikHaTa Ha kabena, Homepa, pasvepa i
Ternoto Ha Gapabana u CTaHAapTa, B CbOTBETCTBUE C
KOWNTO & NPON3BeaeH.

) Ha cTpanmuuTe Ha kabenkus GapabaH ¢be cTpenka
TpA6Ba fa 6bAe yKasaHa fiocokaTa Ha passueate Ha
kabena.

PPD19-025 — orKpuTa npoleaypa 3a cknioysade
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no KapakTepucTrKa VismckBane
peq

KpanwaTa UM TepMOCBUBaEMa Uit pYra rnodooRa
apMaTypa CpeLy NPoHUKBaHe Ha Bofa v prara

%) Kpaviyara Ha kabena Tpsibea ga 6Gbnar cbw«:mpa PNCeM
BapabaHa, 3a fa He ce ocsobolat no Bpeme Ha Tl

LW

K

e) Kabenute TpﬂﬁBa ha 6bAaT [oCTaBeHn © MOHTMpaT Ha

TPaHCNopTYpaHEeTe, d
411 | ExcnnoaraumoHsa QunroTpaiHocT min 40 rofuHu A
\
5. AnyMuHWeBM Kaberil ¢ K3onauna OT OMpexeH fonueTnieH ¢ 0BBUEKA OT NONWETHIGH \!\
ChbKpaTeHO HauMeHOBaHKe Ha MaTepuana
Ne Ha CeveHlie Ha CeyecHNe Ha
TOKONPOBOANMOTO \
cTaHgapTa KANO eKpana
20101214 KabBen 20 kV, 1x120, AIFXLPE, Cu expan, PE obeuska 120 mm? 16 mm?
20101215 Kaben 20 kV, 1x185, AI/XLPE, Cu expaH, PE obsuska 185 mm? 25 mm?2
2010 1218 KabBen 20 kV, 1x240, AVXLPE, Cu expaH, Pt obBueka 240 mm? 25 mm?

ctp.8or8




' . Energetskl srednjenaponski kabeli za napone da 36 kV

—T\’\?"JM%JZ a2 A

Medium voitage power cables for rated voltages up to 36 kv

N2XS(FIZY, NAZXS(FIZY

EMERGETSKI KABELI S¥LPE [ZOLACISOM | PE
PLASTEM S UZDUZNOM VO?ONEPROPUSNGM
[ZVEDBOM ELEKTRICNE ZASTITE

Stara oznaba; XHE 48, XHE49-A

Tipska oznaka po HRN HD: N2XS(F2Y, NAZXS(FZY,
EXeCWB, EAXeCWB

Tipska oznaka po DIN VDE: N2XS(F)2Y, NAZXS(F2Y

Standardiinorme: HRNHD 62082 Part10C
IEC B0 502-2
DINVDEG276T620

Mazivni napon: U,/U=6/10 kv, 12/20 KV, 18/30 kV, 20.8/36 kv
Najvi$i napon mreZe: U.=12 kv, 24 kV, 36 kV, 42 kV
Ispitninapon: U,=21 KV, 42 kV, 63 kV, 83 kv

OPIS KONSTRUKCISE

1. Vodi&: bakreno i aluminijsko uZe, zbjjeno

2, Ekran vodita: Poluvodiivi sloj na vodicu

3. lzolacija: XLPE

4. Ekranizolacije: Poluvodijivi glo] na izoladjl

5, Separator: bubrivavrpea, poluvodiiva

6. Elektriéna za&tita/ekran: od bakrenth Zica i bakrene trake

8. Vanjski plast: PE-HD

7. Separator: bubriva vrpca f \)

R

POWER CABLES WITH XLPE INSULATION AND PE

SHEATH WITH LONGITUDINAL WATERTIGHT \\\

CONSTRUCTION OF ELECTRIC PROTECTION

Old code: XHE 49, XHE 49-A

Type coded ace. to HRN HD: N2XS(F)2Y, NAZXS(F)ZY,
BEXeCWB, EAXeCWEB

Type coded acc. to DIN VDE: N2XS(F)2Y, NAZXS{F2Y

Standards and norms: HRNHD62052Part 10C
{EC60502-2
DINVDEO2Z76T620

Nominal voltage: lU,/U=6/10 kv, 12/20 kV, 18/30 kv, 20.8/36 kY
Max.networkvoltage: U, =12 kV, 24 KV, 36 KV, 42 kY
Testvoltage: U=21 kv, 42 kV, 63 kV, 83 kV

CONSTRUCTION BESCRIPTION

1. Conductor:chpper dr aluminium rope, compacted
2. Conductars een: ‘?emf -conductive fayer over conductor
3 Insu. n n :X
i ron screen: semi-conductive laysr over nsulation

e ar tor swalling tape, semi-conductive
6. Ele tric protection/screen:of copper wires and copper tape
i{arator swalllng tape

ernal sheath: PE-HD

MJESTO | PODRUCJE UPORAB J}

U zernlu, viazne terene, kanale, na konzole, gdie se ne ofekuju
mehanidka odtedenjani mehanidka viadna naprazanja
Kao distributivil kabsl u gradskim i rurainim mreZarna.

i O 'ff
ﬁ!ﬁﬁj‘ﬂw Pﬁwé ?:;J i

PLACE AND FIELD OF APPLICATION

In earth, wet grounds, ducts, on cable trays, where no mecha-
nical damages or mechanical tensile strains are expacted.
As distributive cable in urbane and rural networks,

-
Uy




Energetskl srednjenaponskl kabel za napons do 36 kV Medium voltage power cables for rated voltages up to 36 kV [
\“"-,
5.1.1. lzmjere | e¥ine N2XS(F)2Y, NAZXS(F)2Y 6/10/12 kv 8.1.1. Sizes and weights NZXS(F)2Y, NAZXS(F)2Y 6/10M12kV i\‘\ .
! Presjek vodidaiek Promjer Debljina | Promjerpreke | Debljina Promjer Tefinakabelacca/ [Majmanii poiumjer‘\ ¥
; zastite/ Crass-section vodita/ izolacije/ | izolacije/ piasta/ kabelacca/ Cable Weightapprox. savijanja/
i of Conductor and Conductor |Insulation | Diameter over| Sheath Cable Diameter Bakar/ | Alumini / | Minimal Bending
| Electric Protsction Diameter |Thickness| Insulation |Thickness approx. Copper | Aluminium Radius \
‘ rxnm®/mm® mm mm mm mm rom kg/km kg/Kem mm
1x35/16 7.2 3,4 16,2 2,5 23 770 580 340
1x50/16 8,3 3,4 17,3 25 25 200 850 370
1x70/16 10,3 3,4 18,3 25 27 1160 740 400
1x95/16 11,3 3,4 20,8 2,5 28 1400 810 420
l 1x120/16 12,7 34 21,7 2,5 30 1820 950 480
‘ 1x150/25 14,1 3,4 23,1 2,5 32 020 | 1100 480
1x185/25 15,7 3,4 24,7 2,6 356 2380 1220 520
1x240/25 18,0 3,4 27,2 25 37 2900 1430 &850 ?
1x300/25 20,0 3,4 29,2 2,5 39 3500 | 1680 580 v
1x400/35 23,8 3.4 33,2 25 41 4450 2040 610
1x500/35 28,7 3,4 38,1 25 44 5460 2450 660




Energetski srednjenaponski kabeli za napone do 36 kv

Medium voltage power cables for rated voitages up to 36 kV

5.3.1, [zmjere | ta¥ine N2XS(F)2Y, NAZXS({F)2Y 12/20/24 kV 5.3.1. Sizes and weights N2XS(FI2Y, NAZXS(FJ2Y 12/20/24 k\&l N ™~ .
Presjek vodicalel. Promjer Debljina | Promjerpreko | Debljina Promjer TeZinakabelacca/ [Majmanji po!umjié
zastite / Cross-secfion vodica/ jzolaclie/ | izolacije/ plasta/f kabelacea/ | Cable Weight approx. savijanja/ \
of Conductor and Conductor |Insulation | Diameter over! Sheath [Cable Diameter| Bakar/ | Alumini] / i Minimal Bending
! Electric Protection Diameter |Thickness! Insulation |Thickness approx. Capper | Aluminium Radius |
: rxmen®/mim’ mm mm mm min mr kg/km ka/km mm
1x35/16 7.2 5,6 20,3 2,5 28 1050 840 426
1x60/16 8,3 5,5 21,4 25 29 1200 900 430
1x70/16 10,3 5,5 23,4 2.5 a1 1450 1000 460
1x85/16 11,3 55 24,4 2,6 32 1700 1100 480
E 1x120/18 12,7 5,6 25,8 2.5 34 2000 1200 510
§ 1x1560/26 14,1 55 27,2 25 35 2280 1400 520
1x185/25 15,7 5,5 28,8 2,6 37 2700 1850 550
1x240/26 18,0 5,5 31,1 2,5 39 3300 1800 580
i 1x300/25 20,6 56 33,1 2,5 42 3850 2100 630
r 1x400/35 23,8 55 38,9 2,5 45 4900 2500 676
1x500/35 26,7 5,6 39,8 25 48 6000 2800 720
5.3.2. lzmiere | teine N2XS{F2Y, NA2XS(F)2Y 18/30/36 kv 5.3.2. Sizes and weights NEXS(FI2Y, NA2XS(FJ2Y 18/30/36 kv
iiPresjek vodidaiel Promjer Debijina | Promjerpreko | Debljina Promier Tefinakabelacca/ |Najmanji poiumjer
i zastite / Cross-section vodica/ izolacije/ | Izolaclje/ plasta/ kabe]a ca/ | Cable Weightapprox. savijanja/
of Conductor a:_wd Copductor !ns'u!atf'on Diameter over S_haath Cable D ﬂetﬂr /gakar ! Aium.inllj f | Minimal B,endfng
Electric Protection Diameter |Thickness| Insulation |[Thickness apgro. lopper | Aluminium Radius
ranm/mm® ram mm mm mm }(g/km kafxm mm
1x35/16 7.2 8,0 25,8 2,5 { 9}3 / 12501 1050 490
1x60/16 8,3 8,0 26,9 2.5 [ ad\ 1450 | 1150 510
1X70/16 10,3 8,0 28,9 25 ~I\ [ 3 | 1700| 1300 540
1x95/16 11,3 8,0 29,9 @5 RN\ 37 2050 | 1400 550
1x120/16 12,7 8,0 31,3 5 [\\ 29 2300 | 1500 580
1x150/25 14,1 8,0 32,7 ¥5 [\l 4 2700 | 1750 610
1x186/25 15,7 8,0 343 A\ A5 \| 42 3000 | 1900 630
1%240/25 18,0 8,0 366 | \?ﬁ 45 3700 | 2200 670
1x300/25 / 20,0 8,0 38,6 2,5 47 4300 | 2400 700
1x400/35 A, [ 23,8 80 42,4 \26 50 5300 | 2900 750
1x500/35 ! 28,7 8,0 45,3 \ 2,7 54 6400 3400 810

£.3.. lzmiere | taZis E&EXJB EAXeCWE 20,8/36/42 kV \‘

5.3.3, Sizes and weights EXeCWB, EAXeCWB 20,8/36/42 kY

Presjek vodiGaiel Promjer Debljina | Praomjerpreko | Debljina Promjer TeZinakabelacca/ Najmanji polumjer
zadtite / Cross-section vodi¢a/ jzolacije/ izofacije/ plasta/ kabelacca/ | Cable WeightapproX. savijanja/
of Conductor and Conductor |Insulation | Diameter over | Sheath |Cable Dismefer | Bakar/ Aluminij / | Minfmal Bending

| Elsctric Proiection Diameter |Thickness | Insulation |Thickness approx. Copper | Aluminium Radius

| rxmm’/mm’ mm mm mm mm mm kgfkm ka/km mm

P 1X356/16 7.2 8,8 27.8 2,6 36 1400 1180 540 5
1x650/16 858 28,9 2.8 37 1650 1350 5560
1x70/16 8,8 - 30,9 2.8 3% 1800 1450 580 .
1x95/16 8,8 31,9 3,0 41 2200 1800 610
1x120/18 8,8 33,3 3,0 43 2500 1750 640
1x160/25 8,8 34,7 3,2 44 3000 2050 680
1x185/25 8,8 36,3 3,2 46 3300 2160 690 !
1x240/25 8,8 38,8 3.4 48 4000 2500 720
1x300/25 8.8 40,8 3.4 51 4700 2880 760
1x400/35 8,8 44,4 3,6 56 5700 3200y, 840
1x500/35 . 88— 473 36 58 560 BEO0TA uua‘?e.“
P— ~
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N2XS(F)2Y, NA2XS(F)2Y

CTLJIOBH KABEJIH C XLPE W30JIAIHA W
PE C HAJUTHKHA
BOJROHETIPOHHMIIAEMA KOHCTPYKITHS
HA EJEKTPHUECKATA 3AIATA

Crap kop: XHE 49, XHE 49-A

Tuu xogose o HRN HD: N2XS(F)ZY, NA2ZXS(F2Y,
EXeCWB, EAXeCWEB

Tun xepose no DIN VDE: N2XS5(F)2Y, NAZXS(F)2Y

Crasaapra v sopmu: HRN HD 620 52 Part 10 C
T IEC60502-2
DIN VDE 0276 T 620

Homuraaae Hanpexenne: Ug/U=6/10 kV, 12/20kV, 18/30 kV,
20.8/36 kV

MakCHMaIn0 MpeXKoBo HAMPesReHHe: Un=12%V, 24KV, 30
kV,42kV

Hanpexenue na msnuTaane: U=21 kV, 42 k\_/. 63kV,83kV

OTTHCAHME HA KOHCTPYKIIHAATA

1.TIpoBOAHEK: MEJIHO HIH ATYMEHHERO KUY, YIIBTHEHO

2. ExpaH Ha APOBOAHMKA: TIONYIPOBOINM ciroi HA KHIIOTO

3. Hzonagus: XLPE

4, ExpaH Ha H30JANUATAL NOIYIPOBOAKM CHOH HAI #30MaLHATA
5. Ceriaparop: PAsGIMPABANIA CE ACHIA, TONYIPOBOAEMA

6. EnexTputecka 30 Ta/cKPAI: OT MEJIHE XHia M MEAHAICHTE
7. CenapaTop: pasliHpARAINA CE JICHTA

8. Brpua ofsusia: PE-HD

POWER CABLES WITH XLPE
INSULATION AND PE SHEATH WERH
LONGITUNAL WATERTIGHT
CONSTRUCTION OF ELECTRIC  \
PROTECTION

0ld code: XHE 49, XHE 43-A

Type codedace. to HRN HD: N2XS(F)2Y, NAZXS(F)2Y,
EXeCWB, EAXeCWB

Type coded ace. to DIN VDE: N2ZXS(F)ZY, NAZXS(FZY
Standards and norms: HRN HD 620 82 Part 10C

IEC 60 502-2

DINVDEQ276T620

Nominal veltage: Uo/U=6/10 XV, 12/20 kV, 18/30 kv,
20.8/36kV

Max.network voltage: Um= 12kV, 24 kV, 36 kV,42kV

Test voltage: U=21 kV, 42 kV. 63 kV, 83 kV

CONSTRUCTION DESCRIPTION

. Conducto
. Condfetonscheen: semi-conductive layer over conductor

1
2
3
4.
5.
6
'i./ :

:ti% er Of aluminivm rope, compacted
L

een: semi-conductive layer over insulation
elling tape, semi-conductive
tion/screen: of copper wires and copper tape

al sheath: PE-HD

MSICTO ¥ OBJACT HA IIPILIOKEHME

B seMsTa, MOKDH TeperH, kabemHy KaHaNH, BhpXY padrose,
KBAETO HE C& OUAKBAT MEXAHMTHH HOBPE/TH WIH MEX2HITIHI
enacTHHE pasTarams, Kato pasmpenciuTeNeH xaben B
TPAIMHECKH K CCJICKH MPEXKH.

PLACE AND FIELD OF APPLICATION

In earth, wet grounds, ducts, on cable trays, where no

mecha-nical damages or mechanical tensile straing-ar

expected. As disiributive cablein u bang-aid rural eyt
S




5.1.1. Pasmep 1 tera N2XS(F)2Y, NAZXS(F)2Y 6/10/12kV 5.1.1. Sizes and weights N2XS(F)2Y, NAZXS(F)2Y 6/10/12kV

CedeHue Ha ITpubn, Teano Ha | MunuManes
TIPOBOJEHKA H Jmanersp na | JeGenuia ua Huasemsp nad| Jebenuna na| Hpubnusumenen | xabena/ Cable PaRUYC HA
ENEKTPHIECKA SAMATA FPOROAHIKES waonaupstal | wsosayuAamal | obeueamal | Ouamentep Ha Weight approx. QE'E-‘BB.HG]
Cross-section of Conductor Insulation |Digmeter over|  Sheath xabena/ Cable Mea/ | " I\R'n% al
Conductor and Eleciric; Diameter Thickness Insulation Thickness | Diameter approx.| - ¢ Aly ML Bend
Protection opper Alumininm Radi i\\
pxmm/nrn® mm mm mm mm mm kg/km| kgkm mm \.
ix35/16 72 3.4 16,2 2.5 23 770 560 340\
1x50/16 - 8.3 34 17,3 2,5 25 200 650 370
1x70/16 10,3 34 19,3 2,5 27 1150 740 400
1x95/16 11,3 34 20,3 2,5 28 1400 810 420
1x120/16 12,7 34 21,7 2.5 30 1620 950 450
1x150/25 14,1 34 23,1 2,5 32 2020 ¢ 1100 480
1x185/25 15,7 34 24,7 2,5 35 2380 1220 520
1x240/25 18,0 34 27,2 2,5 37 2900 1430 550
1x300/25 20,0 3.4 29,2 25 39 3500 1680 580
1x400/35 23,8 34 33,2 2,5 41
1x500/35 26,7 34 36,1 2,5 44

6D



5.3.1. Paswep uterna N2XS(F)2Y, NAZXS(F)2Y 12/20/24 kY

5.3.1. Sizes and weights N2XS(E)2Y, NAZXS(F)2Y 12/2024 kV

Cevenue na nposodwuxa | Hnanemup na \leGenuna ua) Juaemsp nad JicBemmma TMTpubmesumeneH Hpua, Tezno va rabena/ M 5
enexmpuvecka smywna/ | nposodiukal |usonayuama uzosayusmal Ha ouamMembp na Cable Weight approx, | MutMagen packye
. . . obruBRaTa/ na gzveaiie’ Minimal
Cioss-section of Conductor [ Conductor | /Insulation | Diameter over xabena/ Cable M An T i
) . . ; . Sheath . eal YMEHEL Béndirig Radius
and Electric Protection Diameter Thickness Insulation Thickness Diameter appiox. | Copper | Aluminium \& )
nxmmVmm® mnm mim mm mm mm kgfkam kg/km ' \%
1x35/16 7.2 55 203 25 28 1050 840 AN
1x50/16 8.3 5,5 21,4 2,5 29 1200 900 430, o
1x70/16 10,3 5,5 23,4 2,5 31 1450 1000 450\ W\
1x95/16 11,3 5,5 24,4 2,5 32 1760 1160 480
1x120/16 12,7 55 25,8 25 34 2000 1200 510
1x150/25 14,1 55 27,2 2,5 35 2250 1409 520
1x185/25 15,7 55 28,8 2,5 37 2706 1550 550
1x240/25 18,0 3.5 3L 2,5 39 3300 18G0 580
1x300/25 20,0 55 33,1 2.5 42 3950 2100 630
1x400/35 23,8 5.5 36,9 2,5 45 4900 2500 670
1x500/35 26,7 3,5 39,8 25 48 6000 2900 720
53.2. Pasmep # Terna N2XS(F)2Y, NAZXS(I)ZY 18/30/30 k¥ 5.3.2. Sizes and weights N2XS(F)2Y, NAZXS(F)2Y 18/30/36 kV
Ceuenue na nposcdnuxa u | Juamenop va \Hebenuna va; Juaseninp vad Jicbemnza HpuBpusumener Hpubn. Tezno pa xabena/ M 3
al a o Ha duane Cable Weight approx. UHUMANER PAOUYC
enempvecka sawumal | hposoomuka/ |usonayusma| usonapsmal | ooy OuAMEIIRD HA o ozvaane/ Minimal
Cross-section of Conductor |  Conductor |/ Insulation | Diameter over ratena/ Cable Mex/ | Arymusmsy/ e oebas .
. - ; . . Sheath . ¥ Bending Radius
and Electric Protection Diameter Thickness Insulation Thickness Diameter approX. | Copper | Aluminium
nxmmnaVmm? mm mm mm mm mm kglkm kg/km mm
1x35/16 7.2 8,0 258 2,5 33 /'\ 1250 1050 450
1x50/16 83 8,0 269 2,5 34 /|7 hso 1150 510
1x70/16 103 8.0 28,9 25 36\ f100 1300 540
1x95/16 11,3 8,0 29,9 2,5 1\ | jooso 1400 550
1x120/16 12,7 80 313 25 | ~ s ' 17230 1500 580
12150125 14,1 8,0 32,7 25 4\ 2700 1750 610
11185/25 157 8,0 34,3 25 [\ % 3000 1900 £30
13240/25 18,0 8,0 36,6 25 L1 4 3700 2200 670
1x300/25 20,0 8,0 38,6 Wes, [\ ]« 4300 2400 700
1x400/35 238 80 24 W6\ 50 5300 2900 750
1x500/35 26,7 8,0 53 [ NN 54 6400 3400 210
N
5.3.3. Pazmep u terna EXeCWB, EAXeCWE 20,8/36/42 KV 5.3.:&izes and weights EXeCWB, EAXeCWB 20,8/26/42 kV
Cevernue wa nposodnuxa i | Juanemup na (Hebemma nal Juanemep Ha‘c) HcBemta Hpubmesumenen Hpubs. Tezno na xaberal M 3
enexmpuiecky squpumal | nposoduukal | WSORGYUAME)|  USORGHUAM Ha Sueamemsp Ha Cable Weight approx. UHUMAREH DAOUYC
. . . obpunxara/ na ozveane/ Minimal
Cross-section of Conductor | Conductos | /Insulation | Diameter ove Sheath xabena/ Cable Mer/ | Anysmenit’ | Bendine Radias
and Electric Protection Diameter Thickness Insulation Thickness Diameter approX. | Copper | Alwmininm & A
nxmmY mm? mm mm mm mm mm kg/km kgfkm mm
1x35/16 7.2 8,8 278 2,6 36 1400 1180 540 i
1x50/16 8.3 8.8 28,9 2.8 kyl 1650 1350 550y &
1x70/16 19,3 8,8 30,8 2,8 39 1900 1450 580 W
1x95/16 11,3 8.8 31,9 3,6 41 2200 1600 610 \
1x120/16 12,7 8,8 33,3 3,0 43 2500 1750 640 1
1x150/25 14,1 8,8 34,7 32 44 3000 2030 660
1x185/25 15,7 8.8 36,3 3,2 46 3300 2150 690
1x240/25 18,0 8.8 38,6 34 48 4600 2500 720
1x300/25 20,0 8,8 406 34 51 4700 2850 760
1x400/35 238 8.8 A4 36 |Ha ochosanve un.36a an3 oA ny ,;:"“ggp“‘"f: —
1x500/35 26,7 8,8 473 16 |ot 30M soQ Al foA0Ge T,
+ 7 —
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ELKA d.o.o TEHNICKA SPECIFIKACIIA | TS-A-1089
ZAGRESB TECHNICAL SPECIFICATION

Type: NAZXS(F)2Y  6/10 kV

Standard: HD 620 S2/10C
Nominal voltage: 6/10kV

[N

1. CONSTRUCTION DATA '
1. CONDUCTOR:
- material aluminium
- nominal cross-section in table
-iype : class 2, compacted

2. SEMICONDUCTING XLPE CONDUCTOR SCRE

- material extruded serni-conducting XLPE
3. INSULATION
- material \ XLPE

- thickness: nominal 34 mm

4, SEMICONDUCTING XLPE INSULA}‘ION SCREEN
- mafetial extruded semi~conducting XLPE

5. SEPARATOR \\
- swelling tape, semi conductive( longitudinal water blocking protection )

%

6. METALLIC SCREEN -
" - copper wites Wlth ooppe; tape (open helix) - o ‘
- nominal cross- n /% . intable

Pregledao: ZKla]_]ewé MSg Odobnef - R Torl

lzradio: Kt
Constr; Checked: Z [ d "1 Approved by ?./} '.

o n ity L p T s
Ddtwm Datum: 20 (5. 2{)19 [ R Da{um : \\:ﬂg/ \291 7
Date:, Dt L o e Pate 3/7.% 7 .

—g""" iy T80 f“‘ i‘?“lﬁ, i 5'# / *—.:H...a s
*Eﬁ%%%@;%w ye% L LY VA=
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7. SEPARATOR
- swelling tape, non-condacting (fongitudinal water blocking protection )

8. SHEATH
- material

- thickness: minimal

- colour:

- diameter over sheath, approx.
- weight of cable, approx.

in table
in table

PE
2.5 mm
black
Table:
%:;:iic Cable Cable
Construction (cross diameter weight
seetion) (ap;}mx:la\ (approx.)
A x mur mm2 - nm -ke/mn
[X95RM/16 mm? 16 )z 0,9
1xI8SRM/25 mm2 | : 25 [33)5 1.3
1%240RM/25mm?2 25 j 36 1,5

[
l

W\

. R TS - A - 1089 o} List:
Oznaka dokumenta: . Page: 2.
. : A Listova:
Document No.: N Pages: 2
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ELKA d.o.0.
3ATPEDL TEXHAUECKA CIIELIAOUKATIIA TS — A - 1089

P
HE H

'THIE: NA2XS(F)2Y 6/10KV

- Cranpapr: HD 620 82/10C

- HomusaiHo Hampexxenne:  6/10kV

1. JAHHH 3A CTPVKTYPATA
1. TIPOBOJHHMK

- MarepHal Al
HOMHHATHO CEYEIHe B Tabmunara
- THII K7ac 2, yOUbTHEH
2. TIONIVIIPOBOJMM XLPE EKPAH HA TTPOBOJTHMKA
- mMarepuan EKCTPYIMpPAT HOILYIIPOBOAMM CIOK XLPE
3. M30JALUA
MaTepHall XLPE
- nebenmHa, HOMHAHATHA 3,4 v ;
4, TIONYIIPOBOIHWKOB XLPE EKPAH HA H30JTAL E
MaTepHan eXCTpyARpaK TonynpoBoauM croft XLPE

5. PA3JEATEIHA JIEHTA (CEITAPATOP)
- pojoua0nORama neHTa, IOTYyIIPOBOXHIKOBA (HaiI6XHA BOJIOHCIIPOITYCKalla 3AIHUTA)
6. METAJIEH EKPAH
- WIYMHHAEBA ICHTA
- HAUPETHO CEUCHUE B Tabimnara
7. PABZJIEJIVITEJIHA JIEHTA (CEITAPATOP)
- Boponabnbpama jeHTa, HEIPOBOIUMA (Henposomma/z?unﬁma BOJOHENPOITYCKAIA

3ALTE)
8. OBBHBKA
- Marepman PE
JeGennna, HOMHHATHA 2,5 ,
- Iipar gepE 1'
- OfIm gEaMeTsp, IpHid. Brggmua

- Terno ua kabeira, mpuid. B TaGIKHHaT

KoreTpyKmi IVI;;;I‘&;I;H\/ )}Hamemp HAa Terno va
(Hanp . kxabena Kagena
P (mpubMzATEIHO), (IPHOIU3HTETHO
ceueHye)
n X mm> mm? mm kg/km
1x95RM/16mm?* 16 29 0,9
1x185RM/25mm> 25 33,5 1,3
1x240RM/25mm” 25 36 1,5
Ha ocHoBaHuve un.36a an.3
, for30n
flpeSo2 3
NS
e W



Standard: HD 620 S2/10C
Nominal voitage: 12/20 kV

~

1. CONSTRUCTION DATA

1. CONDUCTOR:
- material
- nominal cross-section

- type .

§

2. SEMICONDUCTING XLPE CONDUCTOR §C

- material
(

4. SEMICONDUCTING XLPE INSULAYJON SCREEN
- material \

-

3. INSULATION
- material
- thickness: nominal

5. SEPARATOR

6. METALLIC SCREEN
- copper wires with capper tape (open helix) 4
- nominal cross-section ¥ '

o L

ELKA d.0.0. TEHNICKA SPECIFIKACIJA TS - A - 1090
ZAGREB TECHNICAL SPECIFICATION
Type: NA2XS(F)2Y 12720 kV

aluminium
in table
ss 2, compacted

j  extruded semi-conducting XLPE

XLPE
5,5 mm

extruded semi-conducting XLPE

- swelling tape, semi conductive( longitudinal water blocking protection 3

T

in table

SO

(

Izradio: Pregledac: Z.Kraljevié,- M.Sg, ; Lis}: 1.
Constr.: Checked: 7 // é? ‘ 4 Page: ]
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7. SEPARATOR

- swelling tape, non-conducting (longitudinal water blocking protection )

8. SHEATH
- material PE _‘
- thickness: minimal 2,5 mm ‘
- colour: black !
- diameter over sheath, approx. in table \\
- weight of cable, approx. in table \
&
Table:
I\ggziic Cable Cable
Construction diameter weight
(cross (approx/y | (approx.)
section) ) )
1 % o’ mm2 mm -kg/m
1x120RM/16 mm? 16 34,5 1,2
1X185RM/25 mm2 -| ; 25 A £,5
1X240RM/25mm2 25 (a0 [ 17

v I3 3
. #
\

. 3

. a0
- .
- - I TS—A-109% Lt
QOzaaka dokmenta; . 7' 9§ Page: 2.
o ' % Lislova:’

Documend No.: - L?,agcs, 2
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ELKA d.o.o.
3ATPEB

THIL:

TEXHIAYECKA CIIEITUOUKAIIAA

NA2XS(F)2Y 12/20KV

TS — A~ 1090

- Cragpapr: HD 620 82/10C

- Homusanuo nanpexerne:  12/20kV
1. JAHHM 3A CTPYKTYPATA
1. ITPOBOJHMK
MATEpHAT Al
- HOMHEHAIHO CECUSHHEC B Tabiunara
~ TUI Kitac 2, yIDIBTHEH

2. TIOJIYITPOBOIMM XLPE EKPAH HA TIPOBOIHMKA
eKcTpyEpan nonynposomM ciof XLPE

MaTepHalt
3. M30JALINA
- MaTepHax XLPE
- pebemuHa, HOMHHAIHA 5,5 MM _
4. TIONYIIPOBOJIHMKOB XLPE EKPAH HA M30JIALIFL E
MarepHal GKCTPYAHpaH ToLyposogum ciod XLPE

5. PA3BJIEJTUTEJIHA JIEHTA (CEITAPATOP)
_  pogoHa0EGBAma JeHTA, TIOLYIPOBOIHAKOBA (HaThKHA BOTOHCIPOILYCKAIA 3ATHATA)
6. METAJIEH EKPAH
ayMHHEEBA JICHTA
- HApPEYHO CEYCHHE
7. PA3JIEJIATEJIHA JIEHTA (CEITTAPATOP)
- BopmoHa0LOBamia JeHTA, HENPOBOIAHMA (HEpOBOZ,

B TaONMIATA

a/b{a)z/%}ma BOJIOHEIIPOIyCKAITA

3AIATA)
8. OBBHBKA
- Marepman PE
- JlebemmHa, HOMHHAIHAS 2,5 mm
- Issr qepeH [

- Ofmm HaMeTsp, npuio.
Terno 1a xabesa, Ipuid.

B Tabmara
B Ta\6 ata

AN

Tabmuna: ‘ \\\
KoneTpyxuus M:KT;;I;H \ J:l&amemp Ha Terno Ha
(BampeTHo \) kabena KaHea
(apubnusureiHo) (MpUOIA3HTEIHO
CEUCHNE)

n x mm?’ mm’ mm keg/km
1x120RM/16mm* 16 34,5 1,2
1x185RM/25mm” 25 37,5 1,5
1x240RM/25mm? 25 40 1,7

Ha ocHoBaHue 4n.36a an.3
ot 30I1

"
3

Notoc
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DECLARATION OF CONFORMITY

Producer: ‘. ELKA d.o.0.

Aqu-eé%;' R . Koledmémal

o I 10000 Zagreb
Hrvatska

Cable fype.rted volzge: ~ NAZXS(F)2Y  6/10 kV

The above mentioned product is in accordance with standard:

HD 620 52:201
EN60721-17
EN 60228:2006

EL

1 |
oo , /
ZA PROIZVODNJU KABELA g

Zagreb. 06.05.2013. KONTROLA KVALITETE - ZAGRER

Place and date of issuing Signam’;'e of hutborised person
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A RAYRNS e
Tarnelini kapfiat: 10.000:000,00 kn upladen o cx;elosn Upls v sudsld reglstar: Trgovatki sud u Zagreby, MBS 0808027114 /Ped "mvef*V&osT;v
. Zr

DN
3 i e

zf’

HE, dipLinget.

it




ELKA

JEKJIAPATIVA 3A CLOTBETCTBHE

[IpoFM3BOIHUTEIL: ELKA d.o.0.

Anpec: Koledovcina 1
10000 3arped
XBpRaTcKa

Tumn xaben, somunanso nanpexene: NA2XS(HF)2Y 6/10kV

CHoMeHATHAT [O-Iope HPOMYKT € B CBOTBETCTBHE ChC CTAHNAPTH:

HD 620 S2 : 2010
EN 60721-1 : 2006
EN 60228 : 2006

Barpes, 06.05.2013,

Ha ocHoBaHue un.36a an.3
o1 300N
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DECLARATION OF CONFORMITY

Producer:

& type. rated voltage: NA2XS(F)2Y  12/20kV

The above mentioned product is in accordance with stand

C - \]
HD 620 82:2010
EN 60721-3:200
D 361 §3:2008/A1:2006
EN 60228; lQO6
1 A
_Zagreh, 28.05 2013, % =2 d.0.0. ,:
Place and date of issuing ZA PROIZVODNJU KABELA Signature of authorised person

KGNTROLA\}L\JRLITETE - ZAGRED

& ! b}
ELKA di0.0. za prolzvadniju kabsta « Koledov@ina 1, PR 150, 10 000 Zagreb, Hrvaté}g . M‘agig“:gi broj: ;B' g\g‘gégpl&, I
Tel; 4385 1 24 82600 » Fax +385 1 24 04 808 « wwwalkahr » elka-markeiing@siRady « Zim"?aﬁuni_pz%%%@}ﬂ
y "“"Q}‘.‘u e o ,’;&_

Terrelir kapitat +0.000.000,0 kn uplacen u cljelostt « Upis U stidsid registar: Traovaliki sud u Zagrebu, MBS: 08B82 SAreTed:




ELKA

JEKJIAPANIA 3A CbOTBETCTBHE

[TpomapoguTen: ELKA d.o.0.
Appec: Koledoveina 1
10000 3arped
XeppBarcka
Trn xafen, HoMAHANHO Hanpexerne: NAZXS(H)2Y 1220 kV

HD 620 §2:2010
EN 60721-1:2006
HD 361 S3:2003/A1:200
EN 60228:200

CIIOMEHATHAT I10-TOPe IPOIYKT € B CHOTBETCTBHE Che CTaH;zapr\ /?
4

3arpe6, 28.05.2013.

Ha ocHoBaHue un.36a an.3
ot 300N
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| INSTITUT ZA ELEKTROPRIVREDU | ENERGETIKU d.d.

#avod za visokl napon | mjerenja

POTYRDA O TIPSKOM ISPITIVANJU

This document 1s property of Energy Insitute. Repoduction
and use in non inlandad application is nol permited.

€TT-2008-018-8n0
CERTIFICATE ON TYPE TEST

Datum 2008-08-27 Omot spisa 8/236/08.0AB
Date File number _
Naruditel] ELKA kebell d.0.0. E
Customer KotedovEina 1, 10000 Zagreb, Croatia :
Predmet ispitivanja Single-cors power cable 12/20(24) kY whh longitudinal
Tested Objact watestight construction; conductoriscreen crose-zection

16-420/46 mm®, 25-300/26 mm’, 408 and 509/35 mn’, typs code
N2ZXS(F)2Y and NAZXS(F)2Y typa 5C-1 (XHE 48, XHE 49-A)

Proizvadad ELKA kabsli d.o.0.

Manufacturer KaoledovEina 1, 10000 Zagreb, an%

Natin ispitivanja HREN HD $20 $4:2001+A1/2007 +A2007+A3/2008 (HD 620

Tast method $1/1996+A1/2001 +AZI2003+ 07}, part 5C and HEP Special
standard 4.37/03, N.032.01, Bliten Mo, {30

Rezultati ispiivanja dani su u izvieBaju o ispitivanju br. TRM00%-016 from 2008-08-27

Test resuits are given in fest report No.

Zakijubak Single-cors powsRcable 12/20(24) kV with longitudinal

Conclusion watertight congtrugtion fyhe|cods N2XS(F)2Y and NA2XS(F)2Y
type 5C-1 (XHEWS, XHE 48-9) have successfully passed the
performed Gl wsording to the stated standards,

Potvrtla viijed? do Change inin or construetion but pot longer than

ateriag
Cerfificate I¢ valid til 3 years, \
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Customer Koledovéina 1, 10000 Zagreb, Croatia
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Tested Object watertight constructnon, conductor!screen cross—sechon

186-120/16 mim?, 25-300/25 mm?, 400 and 500/35 mm’, type code
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Test method S1/1896+A1/2001 +A2/20032 A3/ art 5C and HEP Special

}
standard 4.37/03, N.033, GLBllten No. 130 .

\

Rezultati ispitivanja dani su u izvjedtaju o ispitivanju br. -20098-016 from 2008-08-27

Test results are glven in test report No. ~

Zakjutak Single-core po 20(24) kV with longitudinal
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Object of the type test renewal are single-cors power cables, type code N2XS(F)2Y ang
NA2XS(F)2Y ace. to HRN HD 620 $1 type 5C, or XHE 49 and XHE 48-A acc. to HEP
Special Standard No, 130, rated voltage 12/20(24) kV, with longitudinal watertight
construction of electric protection, manufactured by ELKA kabeli d.c.0, Zagreb, Croatia.

The characteristics of the power cable insulated with cross-linked polyethylene (XLPE), with
external sheath of polyethylene (PE) and with longitudinal waterfight construction of the
eleciric protection, according to the enclosure 4.1 are!

Type code acc. fo HD 620 S1 type 5C N2XS({F)2Y, NA2XS(F)2Y

Type code acc. to DIN VOE 0276-620 N2X5(F)2Y, NAZXS(F)2Y

Type code ace. to former HRN N.C0.008 XHE 49, XHE 49-A

Mominal voltage Uy/U 12/20 kV

Max. network voltage Uy, 24 kV

Conductor (1) Copper or aluminium rope, compadted

Conductor screen (2) Semi-condugtiv
Insulation (3) Cross-linke

r over conductor
olyethylene XLPE (VPE)
Insulation screen {4) ‘ Semi-corlductive layer over insulation
Separator (5)

ni tape, semi-conductive
Electric protection / screen (6}
Separator (7)

Extarnai sheath (8) ; lyethylane (PE)

res and copper tape
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2, TEST SCOPE AND METHQD

The type tests on the single-core power cable cable with XLPE insulation and PE sheath are

parformed according to HRN HD 620 S1 part 5C in the foliowing scope.

2.4  Type tests, electrical {clause 3.3)

Partial discharge test {clause 3.3.1.1)

Bending test (clause 3.3.1.2)

Partial discharge measurement after bending test (clause 3.3.1.2)

tg5 at service temperature (clause 3.3.1.3)

Heatlng cycle test (clause 3.3.1.4)

Partial discharge measurement after heating cycle test (clause 3.3.1.4)
Impulse test at service temperature {clause 3.3.1.5)

_ AC voltage test for 4 hours (clause 3.3.1.6) (\_7

. Long duration ageing test (clause 3317

¢

© ® N oo B LN

Y

2.2 Type tests, non-electrical (glaus 3.4)

v

2.2 1 Testing of DIX8 insulation (clause 3.
a) Mechanical properties before and after agbing treatments (clause 3.4.1.1)
b) Water absorption (clause 3.4.1.2)

2.2.2 Tests on core {clause 3.4.2)
a) Insulation shrinkage test {clause 3.4.2.1}
b) Hot set test (clause 3.4.2.2)

2.2 3 Testing of DMP2 sheath (clause 3.4.3)

a) Mechanical properties bafore and after ageing treatments (clause 3.4.3.1)
b) Thermoplastic properties {clause 3.4.3.2)

¢) Resistance to cracking {clause 3.4.3.7)

d) Carbon black content (clause 3.4.3.8)

g) Shrinkage test

2.2 4 Tests on completed cable (clause 3.4.4)

TT 26004-016-ang-db . R - S 9.@‘235@9 LA% i
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a) Ageing test on completed cable (clause 3.44.2)
b) Determination of hardness of PE sheath (clause 3.4.4.3)
¢) Testing of longitudinal watertighiness (clause 3.4.4.5)

2.2.5 Dimensions and the construction of the cable (clause 2)
a) Conductor (clause 2.1)

b) Semi-conductive layer over conductor (clause 2.2)

¢) Insulation VPE-DIX8 (clause 2.3)

d) Semi-conductive layer over insulation {clause 2.4)

e) Screen (clause 2.6)

f) Sheath PE, DMP2-black

g) Outer diameter of the cable

3. TEST RESULTS

Results of the type tests are given in the test report Ng. 468702 (Enclosure 4.1),
Na. TR 6961/06 (Enclosure 4.2) and No. H 09049 (Enclosyire 4. 3).

3.1 TYPE TESTS, ELECTRICAL { s& 3.3)

3.1.1 Partial discharge test (clauss

than 2 pC.

V

The value of the partial discharges measured on the tested sample with the test voltage
24 kV was 0.2 pC.
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3.1.2 Bending test {clause 3.3.1.2}

The bending test Is performed by bending the tested sampie of single-core cable with
electrical protection around the cylinder having the diameter:
20 (d+D) + 5% = 1020 + 5% mm
where: d = 14,0 mm — conductor diameter
D = 37.0 mm = outer diameter of the cable

3.4.3 Partiat discharge measurement after bending test (clause 3.3.1.2)

After the second bending of the cable around the cylinder with 1000 mm giameter, tha
measured partial discharges at voltage 2-U, (24 kV) were 0.9 pC (aflowed value Is 2 pC}.

3.1.4 tgd at service temperature (clause

On the tested sample, at a conductor temiperatuy of (85-100) °C and AC test voltage 2 kV,
the measured value was:

(43 A 36.4540"
- Allowed value for tgs Is 8010 at|(2 »°C

- tgd at ambient temperature was less than 40x10™

3.1.5 Heating cycle test (clause 3.3.1.4)

The cable ssmnle Is heated by passina electrical current through the, canductor, until
condtictor reaches the temperaturs of (95- 100)°C The total duration of the heating cycle is \
5h. The cable ‘must reach - temperature durin fizt 3 hours, and then the -.?‘\
tamperature is maintained for at least 2 hours. After that the cable is allowed to cool to
environment temperature for 3h,

According to the requnrement of the amendment A1/2001 to HD 620, it is necessafy fo

g

perform 20 heatlngfcoo[mg cycles. The type tests that are the object of,thl%ewa? were:,

I y‘; “'s-.\

originally performed according to the HRN HD 620 S1/2001 (HDJBZOfSHWQB) Whlth\
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\

required only 3 heating/cooling cycles. Because of that, the test was repeated on the new
cable sample of the same type with 20 heating/cooiing cycles, in order to fulfil the
requirement of the amendment A1 (this additional test was documented in the test report No.
6961/06 - enclosure 4.2).

After performing required 20 heating/cooling cycles, partial discharges were measured on
the sample. The measurement was made at the vo!taga 2:Up =24 kV,
Measured vaiue of partial discharges was 0,35 pC (altowed value is 2 pC).

3.1.6 Impulse test at service temperature (clause 3.3.1.5)

The cable sample is heated by passing a curcent through the conductor, uniil a conductor
reaches tha temperature of (95-100)°C.

After that, impulse voltage with waveform 1.2/50 ys and peak value 125 kV is appiied
between conductor and electric protection.

The sample was tested with 10 positive and 10 negative impulses, No breakdown of the
insutation occurred.

After the impulse voltage test, the AC voltage 50 Hz, 42 KV fwas/ap lied for 15 minuies on a
sample having temparaturs 23°C (ambient temperature)

No breakdown of the insulation occurrad.

31.7 AC voltage test for 4 hours

The test was performed at ambient temperature of 22°C. The test voltage equal to 3-U,
(36 KV, 50 Hz, was applied between the onductor and the electrical protection for 4 hours.

No braakdown of the insulation occurred.

3.1.8 Long duration ageing test (clause 3.3.1.7)

tong duration test is performed in the FGH ‘Engineering & Test GmbH laboratory on
samples of cable core, type NAZXS(F) 1x185/25 mm?, 12/20/24 kV Rsﬁtalt’s*éf}heiests are

displayed in the enclosure 4, ='}f"

e
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Samples of the cable core are subjected to 2-year ageing in water heated fo 40£5°C. During
the test, voltage 3Ug = 36 kV is applied to the samples.

After the first year and at the end of testing, after two years, the testing of insulation
dielectric strength is performed, The testing is performed with AC voltage. The voltage is
raised in steps equal to U, = 12 kV every 5 minutes. Testing of dielectric strength is
performed on six cable samples after the first year and on six samples at the end of testing,
after two years, '

The breakdown voltages measured after one year of ageing were following:
14U, = 168 kV (1 sample), 19U, = 228 kV (1 sample}, 20U, = 240 kV (1 sample),
21U, = 252 kV (3 samples)

The maximum values of electrical stress in the insulation at which the breakdown occured
ware:

39,5 kV/imm ~ 1 sample (voltage 14U9);.S4,2 kVimm - 1 sample (voltage 19U,);

57 kWimm — 1 sample (voltage 20Ug); 58,9 KV/imm - 3 samples (voltage 21U,)

The breakdown voliages measured at the end of testing, after fwo years wers following:
14U, = 168 KV (Zsa= "~s), 15Uy = 1BO KV (2 sa='ss), 17Uq[2-204 kV (1 sample),
18U, = 216 kV (1 sample)

The maximum values of electrical stress in the | tion at which tho breakdown cooured
were:
39,8 kKV/mm — 2 samples {voitage 14Us); 428 KVimm samples (voltage 15Uq);

48,5 kVimm ~ 1 sample (voltage 17Uo); 513 Rv/ipm — 1 sample {voltage 18Uo)

All cable samples must withstand the fvoltagh that corresponds to the highest electrical
stress in insulation of 23 kV/mm, at least 4 samples must withstand 29 kM/mm and at least 2
samples must withstand 35 kKV/mm.

After 2 years of long duration testing all tested samples withstood the voltage that
corresponds to the slectrical stress at conductar careen of at least 38,5 kV/mm, which is
greater than the prescribed value.

1T 2009-018-eng<db Q8 23608 LAB

I

W




R,

S

[ YT

Energy Instituts Lid., Zagreb, Croatla Reporl No, TT 2009-016

3.2 TYPE TESTS, NON-ELECTRICAL (clause 3.4)

3.2.1 Testing of DIX8 insulation {clause 3.4.1)

3.2.1.1 Mechanical properties before and after ageing treatments (clause 3.4.1.1)

Table 4-1: Tensile strength and elongation at break

Measured Required
Tansile strength
s Befare ageing (N/mm?) 20.4 z12.5
s Afier ageing at 135°C, 168 h — variation (%) -12 + 25
Elongation at break
» Before ageing (%) 542 > 200
» After ageing at 135°C, 168h — variation (%) - 10 +25

3.2.1,2 Water absorption (clause 3.4.1.2)

The measured water absorption at 85°C after 336 h {14 days) was 0.1 mgfem?, which is less
then allowed value of 1 mgferm®. ¢

3.2.2 Tests on core (claus

3.2.2.1 Insulation shrinkage teg} (clausg 3.4.2.1)
f

Measured value at a temparat

of 130°C, after 1 h was 1%, which Is less then the max.
allowed value of 4%. \&

3.2.2.2 Hot set test (clause 8.4.2.2} j

Meas.. .J slongation at 200°C @.or 15 min,, with applied mechanical force of 0,2 N/mm®
was 85% (allowed max, 175%).
Residual elongation was 0%, which Is less then max. allowed 15%.

3.2.3 Testing of DMP2 sheath (clause 3.4.3)

TT 2003-016-arg o OS 9/236/09.LAB / % AT $27 YT
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Table 4-2: Tensile strength and elongation at break

Measured Required
Tenslie strength
» Before ageing (N/mm?) 19.8 min. 18
Elongation at break
« Before ageing {%) 671 min. 300
o After ageing at 110°C, 336 h (%) 552 min. 300

3.2.3.2 Thermoplastic properties {clause 3.4.3.2)

The msasured value after 4/6 h (40 min) at a temperature of 115°C was 26% (allowsd max.
30%).

3233 Resistance to cracking (clause 3.4.3.7)

After 1000 h na cracks appeared which complies with the requiremants.
|

3.2.3.4 Carbon black content {clause 3.4.3.8}

Measured value was 2,5% which is within the required interval of (2,5 £ 0,5)%.

3.2.3.5 Shrinkage test (\7

Measured value was 3,6 mm which daes not excead the/max, allowed value of 7mm.

3 2.4 Tests on completed cable (clagse 3.

3.2.41 Ageing test on completed cable (clguse 3.4.4.2)

Table 4-3: Tensile strength and slongalion at break at 100°C, for 168h 3
r Measured Raquired

insulation (VPE)

s tensile strength (%) -3 %25

» elongation at break (%) -2 C %25

Sheath (PE)

» slongation at break (%) _/ 563

s e o=

LR
o
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3.2.4.2 Determination of hardness of PE sheath (clause 3.4.4.3)

Measursd hardness Shore - D of the DMP2 sheath was 56 which exceads the min. aliowed
value of 55.

3.2.4.3 Testing of longitudinal watertightness (clause 3.4.4.5)

All cable layers up fo the conductor were removed. at both ends of the 3 m long sample. In
the middle of the sample the external sheath was removad in length of 50 mm up to the
swelling tape which has to ensure the longitudinal watertightness. This place was exposed to
the pressure of 1000 mm high water cojumn.

The samples were heated by AC current flow to the temperature (80°C+10°C)=100°C,
during 5 hours. After that they were cooled for 3 hours to the ambient temperatre.

8 hour long cycles (heating-cooling), are repeated for 125 times. After the 125" cycle there
was no water at caple ends.

3.2.5 Dimensions and the construction of the cable {clause 2)

3.2.51 Conductor (clause 2.1)

» Diameter of compacted Al conductor: measurfd \falue was 14.2 mm; allowed s

13.8-15.0 mm

» Tensile strength of wires before laying-up.

- measured value was 174 N/mm?, alldwed\is 133-200 N/mm?®
s Electrical resistance of the conductor:f

- measured value was 0.200 {¥km! allo max. 0.208 Qfkm

3,2.5.2 Semi-conductive fayer over copducior (clause 2.2)

o For axtruded material PE-XL measured valua was 0.4 mm, required is min. 0.3mm,
s Irregularities
- Penefration of semi-conductive laysr into insulation, measured < 0.030 mm,
allowed < 0.080 mm
- Penefration of insulation into semi-conductive layer: measured < 0.05 mm,
allowed 0.2 m

TF 2008-016-ang-dt . 08 .9/236/00.LAB
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3.2.53 Insulation VPE-DIX8 (clause 2.3}

» Insulation thickness {(min./nom.): measured 5.33/5.5 mm, min, allowed 4,85/5.5 mm
« Difference between max. and min. thickness: measured < 0.5 mm, allowed < 0.7 mm
s Irregularity of the insulation, measured < 0.05 mm, allowed < 0.2 mm

» Diameter over insulation (min.-max): measured 27.3 mm, allowed. 26.5-28.5 mm

3.2.5.4 Semi-conductive layer over insulation (clause 2.4)

e For extruded material PE-XL.
- measured thickness was 0.4 mm, allowed {min-max) 0.3-0.6 mm.

« Difference between max. and min. diameter over outer semi-conductive layer;
- measured < 0.3 mm, allowed < 0.5 mm

s 3.2.55 Screen (clause 2.6)
e Rasistivity of copper: -
- measured valua was 0.01754 Qmm?m, aflowed < 0,01788 Qmm?*/m
» Norminal cross-section of copper screen; measurad 25 mm?, required 25 mm*
» Diameter of copper wire: measured 0.8 mm, required = 8.5 mm
s Thicknass of copper tape: measured 0.1 mm, required = 0,
« Cross-section of copper tape (n=1): measured 2.0 mm?&, ‘anred 1.0 mm?
s Gap In helicoldal copper tape, (< 4D): measured 75 pym /req ire;:(;: 112 mm
» Gap between copper wires; ;
- cafculated average: measured 2.5 mm, re vired £ 4 mm
- maximum: measurad 4 mm, reguired 8
e 3.2.5.8 Sheath PE, DMP2-black ,

» Sheath thickness {min./nom.): measured 2.44/2.6 mm, required min. 2.03/2.5 mm

7.2.5.7 Outer diameter of the cable {min.-max.)

- measursed value was 37 mm, required vaiue is 34-39 mm
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4.1

4.2

4.3

Type test report for cable 12/20 (24) kV. type designation N2XS(F)2Y and
NAZXS(F)2Y, typs 5C, No. TR-8468/02, Energy institute, Zagreb, 13.3.2002,
(24 pages)

Test report for cable 12/20 (24) kV, type designation NAZXS(F)2Y, Heating cycle test,
No. TR-B961/08, Energy Institute, Zagreb, 12.9.20086. (5 pages)

Test report for long duration test, No. H 09048, FGH Engineering & Test Gmbh,
Germany, for cable core of type NA2XS(F) 1x1B5/25 mm?, 12/20/24 kV, 16.7.2009.
(9 pages)

Manufacturer's statement of 22.7.2009. declaring that materials, cable construction
and documentafion remain the same as in the previous type approval certificate

(1 page)
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Enclosure 4.1
Type test report for cable 12/20 (24) KV, type designation N2XS(F)2Y
and NA2XS(F)2Y, type 5C, No. TR-6468/02, Energy Institute, Zagreb,
13.3.2002. (24 pages)
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High Voltage and Measurements Department
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Predmet spitivanja
Tested Objact

Manufacturer

Nadin ispitivanja
Test method

File number

i_SLKA Electric Cable Works
Zitnjak bb, Zagreb, Croatia
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watertight construetion; conductor/scraen cross-section
16.120/16 mm?, 25-200/25 mm?, 400 and 500/35 mm” type code
N2ZXS(F)2Y and NAZXS(F)2Y type 5§ (XHE 49, XHE 49-A)

ELKA Electric Cable Works /
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HRN HD 62031 fype 5 aId HEP Special Standard,
amendmaentd| of Bilten/No. 22
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a) Insulation shrinkage test (clause 4.2.1)

1

5) Mot set test {clause 4.2.2)

10

4.2.3 Testing of OMP2 sheath (clause 4.3) 10
a) Mechanical pmperties before and after ageing treatments (clause 4.3.1) __ 10
. b) Thermoplastic propaties (clause 4.3.2) t1
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by Determination of hardness of PE sheath (clause 4.4.3) 11
c) Testing of longitudinal watertightness {clause 4.4.5) 11
4.2 5 Dimensions and the construction of the cable (clause 2) 12
a) Conductor (clause 2.1) 12
b) Semi-conductive layer over conductor {clause 2.2) 12
¢) Insulation VPE-DIX8 (clause 2.3) 12
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TEST OBJECT

Type test objects are single-core power cables, type code N2XS(F)2Y and NAZXS(F)2Y acc.
to HRN HD 620 S1 type 5C, or XHE 49 and XHE 48-A acc. to HRN N.C0.008, rated voltage
12/20(24) kV, with longitudinal watertight construction of electric protection, manufactured by
ELKA, Zagreb, Croatia. ‘

The characterictics of the power cable Insulated with cross-iinked polyethyiene (XLPE), with
external sheath of polyethylene (PE) and with longitudinal watertight construction of the
giectric protection, according ta the enclosure 5.1 are:

Type code acc, to HD 620 81 type 5C N2XS{F)2Y, NAZXS(F)2Y
Type code acc. to DIN VDE 0276-620 NZXS(FY2Y, NAZAS(F)2Y
Type code acc. to HRN N.C0.006 XHE 49, XHE 438-A
Nominal voltage Uy/U 12120 kV

Max. network voitage Un 24 RV

Conductor scraen {2} Semi-cond(ctiye layer bver conductor
iyethylene KLPE (VPE)
jnsulation screen (4) corductive layer over insulation

Conductor (1} Copper or aiu&umﬁae compacte

{nsulation (3)
Separator (5) Sweliihg tape, semi-conductive

Electric protection / screen {6) Copper wires

welling tape
Polyethylens PE \
The sample for the type test, marked NA2XS{F)2Y, ocross-section ix150/25 RM was

recieved by the laboratory on 2002-02-20 and labaled 249/F. The tests were performed
between 2002-02-20 and 2002-03-11.

Separator (7)
External sheath (8)

TR 6483-02 ELKA angl.doc-ds &li4
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TEST SCOPE AND METHOD

The type tests on the st ingle-core power cable were performed in accordance with
HREN HD 620 $1 type 5C on a 15 meter fong sample, with cross section 1%x150/25 RM, in the
following scope!

2.4 Type tests, electrical (clause 3)

Partial discharge test (clause 3.1.1)

Bending test (clause 3.1.2)

Partial discharge measurement after bending test (clause 3.1.2)
tgh at service lemperature (clause 3.1.3)

Heating cycle test {clause 3. 1.4}
Padtial dischargs measurement after heating cycle test (clause 3.1/4)
Impulse test at service temperature (clause 3.1.5)

AC voltage test for 4 hours {clause 3. 1. 6)

N I e

2.2 Type tests, non-elactricalAdlause 4

2.2.1 Testing of DIX8 insulation {clause 4/1) '
a) Mechanical properties before and after] ageing treatments (clause 4.1 )
b} Water absorption (clause 4.1.2}

 2.2.2 Tests on core (clause 4.2)

a) Insulation shrinkags test (clause 4.2.1)
b) Hot set test (clause 4.2.2)

2 2.3 Testing of DMP2 sheath (clause 4.3)

a) Mechanical properties before and after ageing treatments (clause 4,3.1)

b) Thermoplastic properties (clause 4,3.2)

c) Resistance to cracking (clause 4.3.7) \\
d) Carbon biack content (clause 4.3.8) '

&) Shrinkage test

29 4 Tests on completed cable (clause 4.4)

J
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a) Ageing test on
b) Determination

completed cable (clause 4.4.2)
of hardness of PE sheath (clause 4.4.3)

¢) Testing of longitudinal watertightness (clause 4.4.5)

29,5 Dimensions and the construction of the cable (clause 2)

a) Conductor {clause 2.1)

b) Semi-conductive layer over conductor (clause 2.2)
¢} Insulation VPE-DIX8 (clause 2.3)
d) Semi-conductive layer over insulation {(clause 2.10)

e) Screen (clause 2.4)
f} Sheath PE, DMP2-black

g) Outer diamete

rof the cable

Rapori Na, TB\-B4,&8.’GZ{\

3. MEASURlNG EQUIPMENT

The squipment of the HV Laboratory of Energy Institute used for electrical tests is listed In

the table 3-1.

l

Table 3-1: Test Equipment of Energy Institute Ltd.

\

Storage No. | Name
298/VNL impulse generator 1500 kV, 60 kJ
209/VNL Test transformer 700/350 KV, 350 kKVA
3068/VNL Resistor divider for impulse voltages
300/VNL | Capacitive divider 700/350 KV for aC valt bde”)
17/12A Peak voltmealer AN
T ]
88/5 Oscllloscope Le Croy I\
79/4 Partial discharge measuring eiuipn&ent, Robinson
82/4 tg bridge TETI'E’X \\ \
151017 Capacditor TETTEX, 3\%,\‘3@}%100{ 0
307, 308/ VNL | Current source TR~20&%A |E Zagreb
131113 Termperature ragulation dev;ce
228/21 Transformer HSN 0300, iskra
5213 Electronic Conductivity Measuring set, Engleska
5613 DC mifivoltmetsr, Iskra _
NIA Waler pressure regulation equipment DIN VDE C4TGT8§”‘ITIE Zz;E;reb

TR 846602 ELKA engl.dap-ds.

L 5a Ul g*, fﬁ':;

ﬁ"’J' -.a W R

\Hﬁs# Tiw 2




o et e TSPV TCIEE PR LV LY

Energy Inetitute Lid., Zagreb, Croatia Repor No. TR-6468/02

e

B

For non-electric iests was used ELKA's equipment, listed in tha table 3-2.

Table 3.2: Test equipment of ELKA, Zagreb

Storage No. Mame
16383 Machanical breaking machine ZWICK Garmany, type 1445
8371 Drylng chamber 50 {, Heraeus - éermaﬂy
8375 Drying chamber with ventilator 150 |, Heraeus - Germany
23783 Climate chamber VUK 08/500, HeraeusfVotsch-Germany
16827 Ozon equipment KS 3410 Noske/Kaeser
16694 Microscope Classen, Germany :
16239 Shoremeter Shore D, Frank E

14 TYPE TESTS, ELECTRICAL (clause 3.

™~

41.4 Partial discharge test (clause 3.1 1{

The partial discharge measurement on he\dably (U,=12 kV), is done with the voltage 2-U,
(24 kV). At that voltage, partial dtscha;ges sasured on the XLPE insulation must be less

than 2 pC.

The value of ihe partial discharges measured on the tested sample with the lest voltage
24 KV was 0.9 pC,

N o
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4.4.2 Bending test {clause 3.1.2)

The bending test is performed by bending the tested sample of single-core cable with
electrical protection around the cylinder having the diametar.
20 (d+0) £ 5% = 1020 + 5% mm
where: d = 14.0 mm - conductor diameter l
D = 37.0 mm ~ outer diameter of the cable

4.4.3 Partial discharge measurement after hending test {clause 3.1.2)

After the second bending of the cable around the oylinder with 1000 mm diameter, the
measured partial discharges at voltage 2:U, (24 kV) were 0.9 pC (allowed valus is 2 pC).

f*/

44.4 tgd atservice temperature (clau\se 3.0

On the tested sample, at a conductor teivpe ature jaf (95-100) °C and AC test voltage 2 kV,

the measured value was: ; B A
b % .45.10"
. Allowed value for tgs is 80-10* 4t (954100)°C

g5 at amblent temperature was less than 40x10™

415 Heating cycle test (clause 3.1.42 W

The cable sample is heated by passing a current through the condugtor, yntil a conductor
reaches the temperature of (95-100)°C. The sample is heated for 5 h and the temperature is
maintained within the stated temperature limits for 2 h. After tat the cable is allowed to cool
to enviroment temperature for 3 h. The duration of one cycle is 8 h.

The cycle ts repeated for 3 times. After the last cycle, after cooling to ambient temperature,

[
R e
,-;,4“’“
i

4‘«#,

the sample is subjected to partial discharge test.
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4.1.6 Partial discharge measurement after heating cycle test (clause 3.1.4) \

After the thicd heating cycle described in 4.1.5, at an enviroment temperature of 20°C, and
with a test voltage equal to 2.U, (24 kV), the measured value of partial discharges was
0.9 pC (allowed valug is 2 pC}.

{

4.1.7 Impulse test at service temperature (clause 3.1.5)

The cable sample is heated by passing a current through the conductor, until a conductor
reaches the temperature of (85-100)°C.

After that, impulse voltage with waveform 1.2/50 ps and peak value 125 kV is applied
betwsen conductor and electric protection.

The sample was tested with 10 positive and 10 negative impulses. Ng breakdown of the

insulation oceurad,
Vel

After the impulse voltage test, the AC voltage 50 Hz, 42 kV wag pplie;zfor 15 minutes on a
sample having temperature 23°C (ambient temperature)
No breakdown of the insulation sccured. ‘

41,8 AC voltage test for 4 hours (clause\§. h6)

'

The test was performed at ambient tempeEture of 22°C. The test voltage equal to 3-U,
(36 kV), 50 Hz, was applied between the contuctor and the electrical protection for 4 hours.
No breakdown of the insulation occured.

4.2 TYPE TESTS, NON-ELECTRICAL (clause 4}

4.24 Testing of DIXB in_suiation (clause 4.1)

a) Mschanical properties before and after agelng;:tréﬁlﬁi'
“_r.."“"
TR B486-02 ELHA ﬂ_q_zmm«-—»--m“’ T /14
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Table 4-1: Tensile strength and elongation at break

Report No. TR\-G@

Measured Required
Tensie strength
» Before ageing (N/mm?) 20.4 >12.5
o After ageing at 135°C, 168 h — variation {%) -12 +25
Elongation at break
s Befors ageing (%) 542 > 200
| » After ageing at 135°C, 168h — variation (%) -10 + 25

b) Water absorption {clause 4.1.2)

_ The measured water absarption at 85°C after 336 h (14 days) was 0.1 mgfem?, which is less

then allowed value of 1 mgiom”.

4.2.2 Tests on core (clause 4.2}

a) Insulation shrinkage test (clause 4.2.1)

Measurad value at a temperature of 130°C, after 1 h was

allowed value af 4%.

b) Hot set test (clause 4.2.2)

Measured elongation at 200°C after 1
was 85% (aliowed max. 175%).

i

Residual elongation was 0%, which i less then max. allowed 15%.

4.2.3 Testing of DMP2 sheath (clause 4.3)
ay Mechanical properties before and after ageing treatmants (clause 4.3.1)
Table 4-2: Tensile strangth and elongation at break

Measured Required
Tensile strength
« Before ageing (N/mm®) 19.8 min. 18
Elongation at break
¢ Before ageing (%) 871 min. 300
» After ageing at 110°C, 336 It (%) ,ﬂsﬁja%:;.:v,:;h e mirt. 300

0./Nhi0h is less then the max,

applied mechanical force of 0,2 N/mm?

TR §483-02 BELXA angl dog-ds
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b) Thermoplastic properties {clause 4.3.2)

The measured value after 4/6 ht (40 min) at a temperature of 115°C was 26% (allowed max.
30%).

c) Rasistance to cracking (clause 4.3.7)

Afiec 1000 h no cracks appeared which complies with the requiremants.

d) Carbon black content (clause 4.3.8)

Measured value was 2,5% which is within the required interval of (2,5 £ 0,5)%.

e) Shrinkage test

Measured value was 3.6 mm which does not exceed the max. allowed value of 7rmm.

b7

\

4.7.4 Tests on completed cable {clause 4.4)

a) Ageing test on campleted cabls (clauss 6{.4.2)

Table 4-3; Tensile strength and elongation a&&k t 1009C, for 168h

Measured Reguired
Insulation (VPE) |
» tensile strength (%) -3 + 25
» glongation at break (%} -2 +25
Sheath (PE) \
« elongation at break (%) 5683 min. 300 %
b) Determination of hardness of PE sheath (clause 4.4.3) \
Measured hardness Shore — D of thel DMP2 sheath was 56 which axceeds the min. allowed
value of 55. ' '
) Testing of longitudinal watertightness (ciaq;g;;g;ﬁ‘g

TR 545302 ELKA onghdocedd e 11/t4
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All cable layers up to the conductor were rernoved at both ends of the 3 m long sampie. n
the middle of the sample the external sheath was removed in length of 50 mm up to the
swelling tape which has to ensure the longitudinal watertightness. This place was exposed to
the pressure of 1000 mm high water column,

The samples were heated by AC current flow to the tembarature (90°C+10°C)=100°C,
during 5 hours. After that they were cooled for 3 hours to the ambient temperature.

8 hour long cycles (heating-cooling), are repeated for 125 times. After the 125" cycle there
was no water at cable ends.

According to the HEP Special Standard Klas.br. 4, 10192, N.033.01 Bilten br. 3 of 1893-03- -5
25, the cables with rated voftage 12/20(24) kV, with XLPE insulation and PE outer sheath, E

& with mark (F), have to be longitudinally watertight. F

4.2.5 Dimensions and the construction of the cahle (c!ause(ﬁ
p/
a) Condugtor {clausa 2.1)
» Diameter of compacted Al conductor measun vaiud was 14.2 mm; afiowed is
13.9-15.0 mm
» Tensile strength of wires before laying-up: AN .
- measured value was 174 Nfmm?, allojved ig, 130-300 Nfmm®
) s Electrical resistance of the conductor, }
e . measured value was 0.200 Q/km, allowed max. 0.206 Q/km
h

b) Semi-conductive layer over conductor (clause 2.2)

For extruded material PE-XL measured value was 0.4 mm, required is min. 0.3mm. ;
» Irregularities
- Penetration of semi-conductive layer into insulation: measured < 0.030 mm,
allowed < 0.080 mm

- Penetration of insufation into sem'@ductive layer; measured < 003 mm,
allowed < 0.2 mm ‘

c)
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s Difference between max. and min, thickness:; measurad < 0.5 mm, allowad < 0.7 mm
« Irragularity of the insulation, measured < 0.05 mm, allowed < 0.2 mm
: a Diameter over insulation {min.-max}): measured 27.3 mm, aliowad, 26.5-28.5 mm

d) Semi-conductive layer over insulation (clause 2.10)

« For extruded material PE-XL:
measured thickness was 0.4 mem, allowed (min-max) 0.3-0.6 mm.

. Difference between max. and min. diameter over outer semi-conductive
measured < 0.3 mm, allowed £ 0.5 mm

&) Screen {clause 2.4)

s « Resistivity of copper:
- measured value was 0.01754 Qmm%m, allowed < 0,01786 Qmm®/m
« Nominal cross-section of copper screen: measured 23 mm®, required 25 mm’
» Diameter of copper wirs: measured 0.9 mm, required 2 0.5 mm
« Thickness of copper tape: maasured 0.1 mm, required = 0.1 mm
s Cross-section of copper tape (n=1). measured 2.0 mm?, require@1 mm
+ Gap in helicoidal copper tape, (s 4D): measured 76 mm, requ}fé\d\s 22 mm
« Gap betwesn copper wires:
- calculated average: measured 2.5 mm, required <4/m
- maximum: measured 4 mm, required & mm,

f) Sheath PE, DMP2-black

-~ | s Sheath thickness (min./nom.): measured ;2.4 \.6 mm, required min. 2.03/2.5 mm

-t

9) Outer diameter of the cable {min.-max.)

. measured value was 37 mm, required value is 34-38 mm

h) Marking on the overshealfy

ELKA CROATIA NAZXS(F)2Y 1X150/25RM, 12/20(24) kV, year of production,
which complies with the requirement.

fayer:
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ENCLOSURES SR

51 Technical characteristics of single-core power cables, type
code N2XS({F)2Y and NAZXS(F)2Y, 12/20(24) KV manufactured
by ELKA-Zagreb (2 pages)

5.2 GERTIFICATE No. 70193-1, SN EN [SO 98001:1994 issued by
SGS, International Certification Services AG, Zurich, B
} Switzerland, 2000-07-19 (1 page)

)

5.3 Testdiagrams for electrical tests with basic eq ip ent data,

figures No. 1-4 (4 pages)
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Enclosurs 5.1

Technical characteristics of single-core power ca es, type code
N2XS(F)2Y and NA2XS(F)2Y, 12/20(24) KV,
manufactured by EL -Zagre
{2 pages)
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XHE 49, XHE 49-A

L.
53. ENERGETSKI KABELL § XLPE IZOLACIJOM [ FE 5.3 POWER CABLES WITH XLPE INSULATION AND PVC
pLASTOM S YODONEPROPUSTNOM [ZVEDBOM SHEATH AND WATERTIGHT CONSTRUCTION oF
ELEKTRICNE ZASTITE ELECTRIC PROTECTION

Tipska oznaka po DIN YDE: NZXS(F)2Y, NAZXS(F)2Y Type coded ace. to DIR: N2ZXS(F)2Y, NA2XS(F)2Y

Tipska ezaska po HI: NIXS(F)2Y, NAZXS(F)2Y Type coded ace. to HD: N2XS(F)2Y, NAZXS(F)ZY

Standardl t porme: Standards and norms:

[RC 605022 IEC 60 502-2
DINVDEM76 DIN VDE 0276
_ HDE2081 Part 5C-1 Hp 620 51 Pant 5C-1 '
T - ?

k Hazlvoi gapoms UyU=1220kY, 18/30kY, 20/35kV Nominal voliage: UJU=12120 kV, 18/30 KV, 20035 kV

Najviil napon mrele: U, =24kY, 38KV, 42kV Mar.network voltage: U =24 kV, 38 kV, #2 kv

Ispitni nopon: U =42 kY, 63kV, 0%V Test voltage: U=42 k¥, 63 k¥, A kv

OPIS KONSTRUKCIJE CONSTRUCTION DESCRIPTION

1. Vodi& bakreno ilialuminijsko uZe, zbljeno : 1. Conductor: cogper or aluminiun ropt, compucted

1. Ekran vodia: Poluved!jivisloj navodicu 2. Conductor soreen: semi-conductive layer over conductor

3. [zolacija XLPE 3. fnselation: XLPE

4. Eiran frolacije: Poluvodljivislo] na izofacijt 4. Insulation screen: sei-tordutive leyer over insulation

§. Seprrator: bubrivavrpea, poluvodifiva 3. Separator: ssvelling 1ppe, semi conductive

¢. Elekiridan zastita/ekran: od bakeenih Zica §. Electric protection|sdceen: of chpper wire

\

1. Separator: bubrivavepea 7. Separator; gmelli
3. Vanjski plait: PE 8. 575‘@5

o -
/
A A } /
~ MJESTOI PODRUCJIE UPQRABE PLACE AND FIELD OF APPLICATION
U zemliu, viaZne ferene, kanale, na korzole, gdjs so ne olekuju In earth, wet grounds, ducls, on cable trays, where no
\ mehanitka oftecenja ni mehanitka viadna naprezanjd. mechanical damages vr mechanical tensile strains are expecied.
;  Keo distributival kabel u gradskim i rurainim mesZama. As distributive cablebeng-andural natworks.
e b e,
s’:{ e v _:3’:} T
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A Eaergatski srednienaponskl kaball zz napona do 15 kY E' L E% ‘& Madlum voltage power cablss lor ratod vollage up fo 35 KV A

B PR TR TERTS VA Sy T LAt A

53.1, [zmjere i tetine KHE 43, KHE 49.4  13/20/24KY 5.3.1. Sizes and weights XHE 49, XHE 49-4 1220024 k¥
- Pragiek vodifn i el Pramjes Debijina Promjer preko Promjer Tefice kabeln cen / Najmajt polumjer
métite | Cross-section vodis / {zolaclie f izolacije / kabela cca/ Cabls Weight approx. szvijanja
of Conducior and Canductor [nsulation Diameter over Cabls Dtameter bekar / alwminl] 7/ | Mindnmad Bending Y
Efectric Profection Cross-seciion Thickness Insulation approx. copper aluminium Radine
i’ T mm mm men ke/km kg/lam am
125/16 &1 53 19,2 29 930 790 430
135/16 7,2 35 20,1 30 1050 840 450
1x30/16 83 35 214 3t 1200 900 480
1x70/16 10,3 55 734 33 1430 1000 490
1595716 1,3 5,5 u4 34 1700 L1060 500
1x¢120/16 12,7 55 258 36 2000 1200 540
Lx130/25 14,1 5,3 21,2 37 2250 1400 350 :
- 1x185/23 15,7 5,3 8.8 30 700 1330 580 E
[ : 1x240/25 18,0 5.5 KIN] 47 3300 1800 630 £
1300723 00 35 34 435 3950 2100 570 '
1x400/35 23,8 3,5 36,9 48 4900 2500 720
1x500/35 26,7 5,3 39.8 50 6000 2500 150
5.3.2. lzmjere i tefins XHE 48, KHE 40-A  18/30/38KY 5.3.2, Sizes and weights XHE 49, XHE 4 A 18/30{18 k¥
Presjek vodidn § el Bromjer bebljina Promjec preko Promjes Tetlaa kubelo con ! Najmeaji polumjer
zaftite { Cross-cection vodifa [ {zolaciie f lzoiacije / tabela cen f Cable Weight apprax, savijanin /
of Conductor arnd Conducior Insulation Digmeler over | Ceble Dinmaer bakar [ alumind] [ | Minimel Bending
Eleciric Prodection Cross-section Thickrce Insidation appros. . COpPEL aluminiun Radins
mm’ mm frin um Rlud \‘k{',lkryl kgflam, mm
1316 72 8,0 75,8 T /1) 1 1050 300
1550/16 8,3 80 26,9 7 N || 140 1130 520
1x70/16 10,3 80 89 ] I 37 1¥0 1300 550
1x95/16 11,3 80 99 A0 {3 2030 L400 580
1x120/16 12,7 8,0 313/ \ “ 4 7300 1300 610
1x150/25 14,1 80 32,7 | \ LX 2700 1750 640
1x1B5/23 15,7 8,0 343 l ! 45 000 1900 670
1x240/25 18,0 80 36,6 47 3700 2200 700
o 1x300725 20,0 8,0 38,6 50 4300 2400 750
o 340035 B8 8,0 24 54 5300 2900 810
1x500/33 26,7 8,0 45,3 56 6400 3400 340
533.1zmjcre i tefine XHE 49, XHE a4 20/33/42 kY 5.3.1 Sizer and weights XHE 49, XHE 49-4 20/33/42 KV
Peesjek vodita L el Promjer Debtjlan Promjer preko Peomjer Fetiea knbeln cex f Mojmanil polumjer
wStite | Crass-section vottite / izolaclie / szolaeifs / tabela cor / Coblz Weight opprox. savijenja /
of Conductor and Conduztor Insulntion Digmeter over | Cable Diamater bukar | abumiah 7 | Minimal Bending
Bleciric Profection Croxs-saciion Thicknesr Insudation appross ropper gluminitm Radius
'’ mn mm mm o kg/km kp/km mii
1x35/16 1.2 9.0 278 36 1400 1180 340
1x50/16 " 83 90 8,98 37 1650 1156 350
1570/16 10,3 5,0 30,9 3% 1900 1450 580 |
1x95/16 11,3 9,0 31,9 4} 2200 1600 610
1x120/16 12,7 9.0 - 33,3 43 2300 1750 640
1x150/25 141 50 34,7 43 3000 2050 670
15185725 15,7 8.0 36,3 47 3300 2830 |
1240723 18,0 9,0 38,6 49 4000 '3500 730
1300725 08/ 90 40,6 52
) 1240033 28 [ 8.0 44,4 36
: 1x500/33 264 44 9,0 47,3 38
j
3 ELKAd.d..
i




Energy Instilute Uid,, Zagreb, Croatia

Enclosure 5.2
CERTIFICATE No, 70193-1, SN EN IS0 9001:1994 issued by SGS,
international Certification Services AG, Zurich, Switzerland,
2000-07-19
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SGS International Certification

?; - Services AG
b}
3
Certificate Number 701831
$GS Internationat Certification Services AG, Zurich,
certifies that
O FLKA d.d.
HR-10000 Zagreb, Croatia
has introduced and is applying a Qu%i{ Management
System.
On the occasion of the certificaty ﬂ\JEUdi( s SGS-ICS the
Quality Management Systenxas been a sessed and
registered as meeting ft quigements of:
SN EN SO 9001 : 199
The scope of the QuilitaManggement System
certification covprs: \
. Design, produgtion aad servicing of etectrical
=) conductors, caples and steel ropes, production of
o insulating and sheathing materials for conductors
and cables, production of slings.
The certificate is valid for three years up to and including
July 18, 2002.
SGS International Certification Services AG
Technopark, Plingstweidstrasse 30, CH-8005 Zurich
: Zurich, July 19, 2000
; The Management
4 Ha ocHoBaHune un.36a an.3
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Energy Institute Lid., ZagreD, Croalia Rapori No. TR-8468/02

Enclosure 5.3

figures No, 1-4

(4 pages) (\6\[\

Test diagrams for electrical tests with basic ec(\liaﬁsment data,

s TR P S

TR 546002 ELKA engl.doc-ds




Cy - ekvivalentni kapacitet generatora = §3,3 nF
{equivalent capacitance of generatof}

C, - optareini kapacitet + kapacitet 1spstwanog objakia = 2000 pF
(load capacitance + test abject capacitanse)

Ry - otpornlk za oblikovanje Cela vala = 204 O
(front resistor) ?

R, -otporniza ghlikovanje hepta vala = 1230
(taif resistor)

Ry - otpornitka djelilo = 10 k2
(resistor divider)

0 - ispitivani objekt
{test object)

=
O r N T= 1,677
I _ T=03T;=0,5T
% |

Dozvaljena cdstupanja o
{Tolerances) T =296R, o
Tjemena vijednost:  * 3%

(Crest value)

Trajanje delavala - Tyo £ 30% T =2073R(C) *Cy)
(Front time) g

Vrijeme trajanja poluvgia - ! £ 20%
(Time of hatf-value)

1
20 G,

LARDH DEMD

i

Obrazas LABISR

b5

Oatum |SPITIVANJE UDARNIM ATMOSFERSKLNABOND l NSTITUT ZA
oate (TEST WITH LIGHTNING IMPULSE VOLTAGESY . ELEKTROPRIVREOU |
¢ ", ENERGETIKU dd
fzradio UDARNIG NERATOR; TUR" _— -
Made by, T E 1 il sg JESEFE{;ERM'SN Mﬁi.(,T{N Lt ENERGY]NST}W
= ;ﬁix“}.%j} 1. S ‘ - - A /; -
xoﬁffgff!lp i L \[ % i g e
f H@ffux; : HANIRE H?yi; SPF 50/1500 (1500 K/ 50/} . /
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LABNSR PXedD

Ovazac LABDSE

T< {s15H
Ry Ry ( Ry + Ry )
Zz =
1 . Rz -+ Rz + Rk
Ry .
Q ()]
Rg = Ry + Rgy. n
Ry '
T
T R —
R, R, @- KO
O
2
-+ i
@ MUT 7
0/770 10/1250
Typ S MR f
nrtgg33168 NrB38738
Nominal voitags 1,2/50 6
' K 0 1150
Nazivainapen 1,2/58 v \(\7
Divider resistance )
K 10 0,5 10 40,5
Otpor djellia _ F\‘
Rated Impedance ratio ( /\t“\\ 11000 L 1500
Nazlvni omjer prenosa
Response time '
N <15 <15
Vrijame odzlva . \ n\i \ 1
Measuring error (fult waves) % <1 <1
Mjerna pogreska {punival] [
Rer + Ry \‘ Q 1063 o072
Rz \ Q 11,617 7,280
Re+ R: L Q 75,870 75,870
Impsndancs ratio n 1:999,89 1:1505,05
Prenosni omjer ' )
Tested by
ispitag
Date of test
Datum ispitivanja ﬂ/}j /
/
Oatum ' 1 \ INSTITUT ZA
Date GTPORNA DJELILAZAUDARNE NAPONE A ELEKTROPRIVREDU |
[RESISTOR DIVIDERS FOR IMPULS‘: VOLTAGE )i ENERGETIKU 4.4,
lzradio \ : J L‘(
Made by Y || 5t ENERGY INSTUTUT }}d%
o= TUR "HERMAN MATERN®, DRESDEN A
Cdobro rmmw’*w 7 w, . ‘-‘E f,\ Slika br. 2
P i %\ﬁ{ﬁ\ m ‘ LA / Figura No.
= i ': ‘_‘t h‘!}i&!rﬂint’:- / y/
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Obsazac LABOS4

[
2
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e —1
: || . I
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=
A %
S t
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L I
A
o
Eh o
| Hem e ; 5
. ! ? 2
] [ (@
l o
b o [
@: 8
P
l L
PO
w
I o
| o e e e i |
V '
/
@ -MretaAC 380V &
(Power supply AC 380 V) o
o}
(@) - Regulacioni transformatoy 0 3ROV, 50Hz N
{Walter voltage regulator @) b
@ - Ispltnl transtormator 350 { 700 kY, 350 kVA )
{Test transformar) g
@ - lspitivani objekt *
(Test object)
® - Kapacitivno djefilo (C,+C,) 700 kV 1 C, 350 kV
{Capacite divider) 9
@ - Koaksiaini kabel 2=750, =10 -
{Coaxial cable) o
o O
[az BRER)
Datum ISPITN| TRANSFORMATOR: ) INSTTUTZA
(TESTING TRANSFORMER) ) TGy BLEKTROPRIREO
— g ) 3 ENERGETIKU d.d,
Made by . ENERGY lt\lSﬂTU‘/,L.ék =
Odobrio ek | siia b =
Appraved by | B A E I Figure/é
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Nr. 3232272 — G,
HIt
Nr. 3252201 MI—- G Nr. BEES44 Nr. 387013
. ¢ 174 T P T T T
— N L, 1 ) 1MU1 /®(|
_I_)— r | _.i_ ! ‘Uz 1 _L._ kY !
— P RS N _rc; [
[ b oo
V.N. Kondenzator VER ISKOND Typ KOTW - 350/04 n
(H.V. Capacitors) 350 KV, Cy=0.4 nF '
(Cy, Cp) = 187,21 pF
Cl=396,95 pF
N.N. Kondenzalor
(L.V. Capacitators)
- Nazivni prijenosni omjer 800/0,1 kV E
R Cy+ Cy+Cy= 1577480 pF :

{(Rated impedance ratio)

Nazivnl prijenosni omjer 400/0,1 KV

Gy + Cy+ Gy = 1587400 pF
(Rated impedance ratio) K H M p

Nazivni prijenosni omjer 800/0,1 KV

(Rated Impedance ralio) 1
lzmijereni grifenosni amjar:

"(impedance rafio)

_Cy +Cy +Cy

1=7399 |
€.c / \

Nazivai prifenosni omjer 400/0,1 kV
(Rated impedance ratlio)

lzmjerent prijenosni omjer:

{Impedance ratio)
a=CktCntC0 4. 009
Cy
ispitaa:
{Testad by)
Datum Ispitivanja;
(Date of test)
3| batum ' : INSTITUT 2A
Oats KAPACITIVNG DJELILG ZA [ZMJEN}CNE NA Nﬁ /. 9 B LEKTROPRIVREDU §
: {CAPACITOR VOLTAGE DIVIOER FOR AC i TAGE} ™ } ENERGETIKU d.d.
tzradio b
% Made by ENERGY iNSTITUTE LU, |
u v
4l Odobrio 4 /P
81 Approved tﬁ“‘ Fzguf No.
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Institut za elektroprivredu | energetiku d.d., Zasgreb

Encolasure 4.2

Test report for vable 12/20 (24) kV, type designation NAZ2XS(F)2Y,
Heating cycle test, Ne TR-6961/06, Energy Indtitute, Zagreb,
12.9.2006. (5 pages)
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Pl

‘This decument is prepesty of Energy Institute. Reproduction

Ovaj dokument je iskljutive viasniftvo [E Zagreb.

and use in non intended application is not permited,

Pretisak i upotreba izvan namjene nisu dopusteni.

INSTITUT ZA ELEKTROPRIVREDU
I'ENERGETIKU d.d.

Zavod za visoki napon | mjerenja — ISPITNI LABORATORIJ

ENERGY INSTITUTE Ltd.
High Valtage and Measurements Department — TEST LABORATORY

et A e A ¢ AR £ P b Nl A e A AL aa et s o i

IZVJESTAJ O ISPITIVANJU

TR-6961/06-eng

TEST REPORT

FENGTaT NI TAY ST | | oo T o
Voditelj cdjela / Dept, Manager: & (+385 1)61‘?1 538, 8322- 244 i
Fax (+385 1) 617t 153, B171454—""" . /
? ( ) WNM”LL

-mail:

\'1. e :?;‘E‘?ii '

L

i

Datum 2006-09-12 Omot spisa aM7T1/06.LAB
Date File number
Narugital] ELKA kabeli d.c.0.
Customer Koledovéina 1, 10000 Zagreb, Creatia
Predmet ispltivanja Healing cycle test on cable, type code NAZXS(Q ]
Tesied cbject 12120 (24) XV
Proizvodad ELKA kabeli d.o.0.
Manufaciurer Koledovéina 1, 10000 Zadre
/
Uzorak Cable, type code NAZKS(RI2Y\150/2 mm?, 12120 (24) kV
Sample
Nadin ispitivania HRN HD 620 S1:1996 + HD 620 A1:2001 and A2:2003, part 5C,
Test methed clause 3.3.1.4
Ispitivad Srecko Juretié, techn,, Damir Sever, taechn,
Tested by ‘
Ispltivanju priststvovali - '\
Altendants j
Opseg izvieStaja 5 stranica
Comprised pages
Fozultati Isplttvanja odnose se samo na Ispitane tzorke. The test results ralate only to the samples tested.
lzvjestaj sastavio ) Po oviadtenju direktara
Composad by ManafHa ocHosanue un.36a an.3
Ha ocHoBaHue un.36a an.3 . ot 30l -
ot 3001 @
S—— e BELINS T F— A
ZA ELEKTROPRIVREDY el f
ENERGETIXU d d
TAGRER 3
Transtat hg. ef. (25.08.2009) 0_/;
Diraktor / G 462, 6322 640 { £ EI Ullca g “'Vukovar;a 3?n HR 10000 Zagreb

j Hrvatska {Croatia) i
{ b.hr
__g_(ps me{g{er@le zagre! ///'
e e
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Institut za elektropriviedu i energetiky d.d., Zagreb

tzviestaj TR-BD6 HOB

TEST OBJECT

Test object is singls-core power cable, type code NA2XS(F)2Y (XHE 498-A), rated voltage

12/20(24) kV, manufactured by ELKA, Zagreb, Croatia.

The characterictics of the power cable are:

Type code

Nominal voltage U/U
Max. network voltage Un
Conductor

Conductor screen
Insulation

Insulation screen
Separator

Electric protection / screen
Separator

External sheath

N2XS(F)2Y, NA2XS(F)2Y

12120 kV

24 kV

Copper or alurmninium rope, compacted
Semi-conductive layer over conductor
Cross-linked polyethylene (XLPE)
Semi-conductive layer over insulation
Swelling tape, semi-conductive
Copper wires

Swelling tape (\

The sample was recieved by the laboratory and (abel /

Sample condition: new, without visible damags.

Polyethylene PE '
Test was performed on the sample of cable, type podg\N 2XS(F)2Y, 150/25 mm?,
12120 (24) kV. '
d 450,

TR 6951.06-8ng-db




[N

Test was performad according to HRN HD 620 $1:1996 + HD 620 A1:2001 and A2:2003,

part 5C, clause 3.3.1.4

MEASURING EQUIPMENT |

The equipment of the HV Laboratory of Energy Institute used for electrical tests is listed in
the table 3-1.

Table 3-1; Test Equipment of Energy Institute Ltd.

Storage No. | Name )
221/21 Regulation transformer Iskra ﬂ v /
357(VNL | Transformer VOLTA . [ \ N
tv. br. 5580 | Transformer VOLTA [ {
tv. br. 110268 | Current measuring transformer SAFA?R,\B{\)‘OIS }e\ \
58/3 Ampermeter Iskra / \\ \ \/
400/2 Muitimeter METEX
N/A Stop watch '

The partial discharge measurement was performed in factory ELKA kabeli d.o.0., Zagreb

under supervision of rapresentative from Energy [nsfitute Ltd..

Ay
r«"" { E\é{’»\"; e
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nslitul za elektroprivredu i energetiku d.d., Zagreb

EST RESULTS

Before heating cycle test, bending test was performed on the cable sample.

The bending test is performed by bending the sample around the cylinder having the
diameter 20 (d+D) + 5% = 978 £ 5% mm, where 0 is outer diameter of the cable and d is
conductor diameter (bending was made on cylinder with 1 m diamater), Cable is then
straightned and bended again in opposite direction. This cycle s is repeated for 3 times.

The cable sample is heated by passing electrical current through the conductor, until
conductor reaches the temperature of (95-100)°C. The total duration of the healing cycle is
5h. The cable must reach specified temperature during first 3 howrs, and then the
temperature is maintained for at least 2 hours. After that the cable is allowed to cool to
environment temperature for 3 h.

The heating/cooling cycle is repeated for 20 times.

After last cycle partial dischargas were measured on the sample. ThYe sur??gnt was

made at the voltage 2:Uy = 24 kV.
Measured value of partial discharges was 0,35 pC.
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Institut za elektroprivredu | energaliku d.d., Zagreb

lzvjesiaj 7T 2009-016

Enclosure 4,3
Test report for long duration test, No. H 09049, FGH Engineering &
Test Gmbh, Germany, for cable core of type NA2XS(F)1x185/25 mm?,

12/20/24 kV,

16.7.2009. (¢ pages)

s
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TT 2009-046-ang-db




N
FGH Engineering & Test GmbH %iH

Test Certificate

No. H 08049 ' Duly signed copy 08 \
Reforanss: HY-K0812, H 0900

Apparalus: Gable Type NAZXS(F) 1x185/25 mm* 12/20124 }V

Manufagturer! Elka kabafi d.0.0., Kaledovéina 1 P,0.8, 150, Porez| braf 1702568

HR-10000 Zagred, Croalla

Gustomen Eika kabell d.a.0., Kaledovéing 1 P.LO.B, 160, Porex bro| 1762568
HR-10000 Zagiab, Croalia

I

N

’ 5

Ptace and Dalg of FGH Maanheim « Garmany, 30. March 2007 « 16, June 2003
Tesis:

Tost Spacification:  DIN VDE 0276 - 620:2009-05
0N VOE 0276 - 605:2609-07

o

Tast Porformad: Long duration againg test /
Poves frequency valfage step last gﬂer Cipdlbaning test (only far information)
Power [requency voltage step test afler 1 §latast duraion
Powet fnaquancy valtage atep ies?faﬂer 2 flla 185t duration

Tast Rasults: The vaiuas of ihe hreakdown fakd st%nglh aftar a test duration of 1,0 a rasp. 2,0 3 wara
hlgher than tha valuss required i OIN VDE 0276-620:2008-05,

Fudhec detzlls ave given it the raport.

The abave mentioned tagt oblect has fassed Huw tests perfamued in ascordance
with the applled test specifications,

Ha OCHOBaHVIé yn.36a an.3
ot 30I1

N y/4
o "

Mannd { sheats: 8

This documant may only ba used complete and unabridged.

#CH Englnaaring & Yest GmbH Is a laboratory of the  CESE
oty

nt test lahnratory aceredited ace. to BHL EN ISOHEC 17215 by Deutsche Akrediterungssielie fechnik

(DATSRGERY. In the flelds of hghwoltmge aqulament and comg ayar cables ad thelr azcessodes, ectm-
magnetle atibifivy (EMC -+ quality of Voltag} and:fiteke

Member Lakoratory of the $hort-Cl
a0y

FGH Englreerng & Yost GmbthAHalla R
.am +lafoflah-ma.com
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Telefon +49 (1162180420 Telelsz
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Test documents issued by the
FGH Engineering & Test GmbH

A Typo Tast Carlificata '

is Issuad for complata type lests according lo valid alandards taking Into account valid STt guides.

Equipment lo be lasted must be clearly identifiable;

- Apparalus by a nameplate according to te relevant standard and by suitable drawings,
Equipment tor which the relevant standard does nol raquire a nameplals, by suitable drawings and descriptions
whare necassary. In cedain cases, a specification of details may be reduired.

The Type Tast Cerificale confirms Ihat during =il lests of the equipment according to lhe standard the specified pass
criteria for its behaviour during tha tests and its cendifions afler tha tesls have been lully mal,

A Test Certificate
s Istued for equipment having passed paris of the fype tests specified in the relevant standards or fullilling accepted
specifications or recommendations,

Equipmant fo be jested raust be cleaily identifiabls,;

- Apparatus by a nameplate according to the relevant standard and by suitable drawings;

- Equipment for which the ralevant standard does nol require a nameplate, by suitable drawings and dascriplions
where nacessary. In cerialn cases, a specification of detaits may ba required,

The Test Gertificate confirms that durlng the test of the equipmenl aceording to the standard ihe specified pass crlteria
for Its behaviour during the tests and its conditians afier the tests have besn {ully met,

A Tast Report '!\

Is issued for all tests which da nat meet the requisements of a Typa Tesl Cerificate or a Tesl cerfificate and have been
parformad according to specifications, standards ant/or clents’ insliuctions. Simitarly, this test report conlains ali lest
rimed, a}?o‘ atails refating 1o the behaviour of the test

results, dedalls of the candiliona under which lhe lests were parf
object, and its condition after the lests, \

An lnvestigation Report
Is [saued for investigations which have nat the cha

A Test Confirmation
is tasiied tmmediately after the tests, #t confirmg !
defailed results in an entire doctument.

i

4t the tebts have been conducted and is valid only uatll publishing the

f

/
Photographs and identfication documentsy
Insarted photographs and identification ddoum
In case of electronic pholographs the stamp campe omitted.
The customer confimed by his signature] that thét test abjact corresponds ta tha submitted identification documents, FGH
checked the accordance for essentlal detalls.
The original identificalion documtents were stamped and signed by FGH. If this documen{ contains electronic
identification documents withaut FGH-stamo, the conformance with the checked, stamped and signed originat
documants has bean verified by FGH,

With reference te ISQUEC 17028 the FGH Enginearing & Test GmbH states:

- The FGH Enginesring & Test GmbH apply the PEHLA Procedurs No. 12 tor determining the uncertainties of
meastrement. As long as no explicit statemants are made, the uncerlainlies requlred by the relevant standards have
baen complied with,

The accredilation of the FGH Engineeting & Test GimbH or lts test documents by themselves in no way consiitute or
Imply product approvat by DATach or any other body.

If & cliont refors to tha aceraditation of the FGH Enginesring & Test GrbH, the reference shall includa the
accraditation body DATach, the relevant scepe of the acceaditation and the appropriate reglstration nurmber,

The lest rastlts included in the test documents as woli as their evaluation retala sxclusively to iters tested.

- The test documents may nof be reproduced, except in fuli contants, wilhout\gﬁffé% gffpraval
& Tast GmbH. A Pl
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2 Description of the test objects

Cable Type NAZXS 1x185/26 mm’® 12/720/24 kv

Rated voltage: 12020/24 kV

{aclation material: EXTRUDED XLPE

Semicenducior material: EXTRUDED SEMICONDUCTIVE COMPOUND

Technology No.: TRIPLE HEAD EXTRUSION - PEROXIDE
CURING {BRY METHOD}

Date of preduction; 1242008

Further defails are given in the data sheets of the mantfacturer sheét & and 6.

Test sample G 07 008/01 .., 03, 3 cables each length approx. 18 m

Conditioning test: 30.03.2007 - 20.04,2007

Step Test: 25.04.2007 {only for information)

Test sample G 07 009/04 ... 09, 8 cables sach length approx. 18 m \/.
Conditioning fest: 30.03.2007 - 20.04.2007 i )
Step Test: 26.-28.05.2008 (afer 1,0 a test duration) \ /
Test sample G 07 009/10 ... 15, 6 cables each length approx. 18 m 7N

Canditioning fest: 30.03.2007 - 20.04,2007 s '

Step Test: 09.-10.06.2009 (after 2,0 a test csu;al)a]z)(

L

Date of arrval ak the test location:  23.02.2007




No. H 09049
ELKA -
xabeth d.0.0. TEHNICKA SPECIFIKACIIA TS - A~ 231 \.
ZAGREB TECIINICAL SPECIFICATION
TYPE: NAZXS(F) 12/20/24 &V 1x185/25 mm’

DESCRIPTION: 12/20 kV power cable, single cor, stranded Al corductor ( compacted ), cross
limked polyethylene (XLPE} insulatior, semi-canductive XLPE layer over conductor and insulation, waler
blocking tape, copper screen, water blockiag tnpe; without PE sheath.

{. GENERAL DATA:

- nominal veltage: 12/20 kv
- muximum voltage 24 KV
- standard DIN VDE 0276-620 (VDE 0276-620):2009-05;

DN VDE 0276-603 (VIDE 0276-605):2009-07
2.CONSTRUCTION DATA

2.1, CONDUCTCR,

- nominal gross-section

135'mm’(\"
Al -
class {m paeiéd

- metedial -
- lype
- diameter, cea. 13,7 mum
2.2, SEMICONDUCTING XLPE CONDUCTOR SCREEN ; L
- ouaterinl non-mctatiic cd gemi-condueting XELPE
- thickness, aominal _ KO, mn
2.3 INSULATION ,
- material XLPE
- {hiickness: nomlnal 5,5 tm
R min.at any polat. 4,85 mm
ey
2.4, SEMICONDUCTING XLI'E INSULATION SCREEN )
- material non-thetallie extruded semi-conducting XLPE
- thickress, nominal. 0,4 mm

2.5 SEPARATOR .
- sweling tape, semi conductivef longifudinal waterblocking protection )

2.6 METALLIC 8CREEM
- copper wires with copper tape

- crogs-gection 25 mm®

trradio: M, Bavelie, 3,588 Cregladin:  Z Kraljovie, B.SoEE. | Odobrles D.Jordanié, B.Ss B8 | Lis
Coustr: Chened:

Batum 15.86.2000. et~ 15.06,2009.

Dlagas ) e
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Mo, H 69048

2.7 SEPARATOR

- swelling tape{ non-conducting-longiudinal watecblocking protection )

3. TECHMICAL DATA

« Max. conductor resistance at 20°C , max. 0,164 D/km
~ Operatlng capacity , max 0,272 pPian
- Operating inductance [t twefoil , max, 0,39 stk
- short ciccuit rating for 1see of conducler 17,4 kA
- continuous current carrying capacity direct in ground 400 A

in free aiv 435 A

Fermitted currenit eating of eables is caleutated ace. lo TBC 287, consideting the following duta:

- grouad [aying depth 07m

- spectfie resistance of ground | "KW

- ground tomperatuns 20°C (\ \ﬁ‘

- amblent temperature in fres air 30°C

- max. conductor temperature 90°C \ /
« conductor temperature of short clreuit current 250°C

- sereen temperature of short circuit current as50°

. TE-A-231
Oz dokumeniat

Dasumeal No




No, H 09049

3 Test program and test dates

Test - EGH '

No. Tesls Test Date Tests according
Determinatian of the residual voltage strangth - DIN VDE Q276 -
{Slart of the tests) £20:2009-05

- Conditloning test 500 h: 30.03.2007 to
1 Water temnperature; 55 "C £ 5 °C 20.04.2007 ang
shaeet 5-C-14
tem 1.7
DIN VOE 0276 -
) 620:2009-05
Long duration agelng test 02.05.2007
- Water tamparature: 48 °C £ 5 °C and
- Tes( vollage 3 U ko
2 - Test duration 22 DIN VDE 0276 «
08.06.2009 B6045:2009-07
shael 5-C-14
dlem 1.7
Determination of the residual voltage strength ol VD&OZTS -
- Step tast after conditioning test 25,04.2007 620:2006-05
- Step test afler 1,0 a test duration 26.-28,05.2008 {-“
- Slep test after 2,0 atest duratlen 09.-10.06,2008 and
3 -~ Start with 3 Ug & min
Increase in Ug steps every § min until DIN VDE 0278 -
voltage breakdown ) 605:2008-07
. } i
Detarmination of the breakdown field strength shaal 50-14
iterm 1.7

4 Test resulis

During the long duration ageing test no breakdown occurred.

Sheet 8 shows the test results with the calculated breakdown field strength and Fig. 1 sheefd the
step - test clicuit, )

All values of the breakdown field strength were higher than the values re DE 0276 - 620:2009-03.

The tests were passed successiully.

i A T S A TR R g T e




FGH Engineering & Test GmbH

Mo, H 03048

Results of the step test: 26.04.2007 (after conditioning test, anly for information}

Test sample Voltage Breakdown
No, breakdawn fleld strength
G (7 009/01 191U 54,2 k¥/mm
G 07 008/02 18 Uy ‘51,3 kWimm
G 07 009/03 20 Uy 57,0 kMimm

Results of the step test: 26,-28.05.2008 {after 1,0 & test duration)

Test sample Veltage Breakdown
No, breakdown fiald strength
G 07 009/04 21Uy 58,9 kV/imm
G 07 009/05 19 U 54,2 K/mm ﬂ /
G 07 009/06 21 Ug 59,9 kV/imm '
G 07 008/07 21 Lo 59,8 kVW/mm -
G 07 00908 14 Up
G 07 009/09 20 Ug

Results of the step test: 09.-10.06.2009 (after 2,0 a test darat]or‘*‘))

39,9 kV/mm N,

57,0kVimm \
| ANY
\\ \

S—

Test sample Voltage Breakdown !'Q
No. hreakdown fiald strength
G 07 00910 14 Ug 39,9 kvimm
G 07 009/11 17 Ug 48,8 KVMimm
G 07 609/12 15 Ug 42,8 kVImm
G 07 005/13 15 Ug 42,8 kVimm
G 07 009/14 18 Uy §1,3 kVimm
G 07 009/15 14 Uy 39,8 kvimm
J«\
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Enclosure 4.4

Manufacturer's statement of 22.7.2009. declaring that materials,

cable construction and documentation remain the same as in the
previous type approval certificate

(1 page)
0
\
o |
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INSTITUT ZA ELEKTROPRIVREDU [ ENERGETIKU dud.
Ulica grada Yukovara 37
10000 ZAGREB

Zagreb, 22.07.2009. )

TYPE APPROVAL CERTIFICATES FOR POWER CABLE

We'd like to extend (renew) the validity of Type Approval Certificates:

No. CT-6962/06

Single-cora powetr cabie !2/20(24) KV with longitudinal watertight construction;
conductor/screen cross-section 16-120/16 mm?, 25-300/25 mm?, 400 and 300/33 mm’,

type code N2XS(F)2Y and NA2ZXS(F)2Y type SC-1 (XHE 49, KHE 49-A).

We declare that matcrials, cable construction and documentation remain the same as in
the previous Type Approval Certiftcates.

“Yours truty,

Director of development and control department

Nm}; n Krnjaja

E%:.f;’"{.ﬁi yabelid o0
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CIHCHK HA OTAEAHWATE H3ITHTBAHMSA
HA KABEJ THII N2XS(F)2Y n NA2XS(I')2Y

BN
ITPEJMET HA BB30BHOBEHOTO U3ITUTBAHE \3\\\\\&

OBEM M METOJI HA M3IIMTBAHETO
2.1 THIOORO H3MUTEAHE, ENEKTPHYCecKo (Xnaysa 3.3.)
2.2 TwoRO HANKTBAKE, HeellexTpHyecko (1raysa 3.4.)

PE3VIITATU OT U3ITATBAHETO

3.1 TUIIOBH HU3MATBAHWS, EAEKTPHUECKH (xnaysa 3.3)

3.1.1 Wsnureane 32 yactuden pazpsay (xiaysa 3.3.1.1)
3. 3.2.1 V=tmTeane 3a orbpane (wiaysa 3.3.1.2)
3.1.3 Viameprae Ha JACTHUEH Paspsl C/Iel H3IUTRAHE 32 OrbBaHe (Kiay3a 3.3.1.2)
3.1.4 tgd npu paGotna Temueparypa (knaysa 3.3.1.3) -
3.1.5 Mamwreane Ha HKBLIA Ha Harpspare (xaaysa 3.3.1.4)
3.1.6 VanmTBade c WMOYICHO HAUPEKeHHE 1pA paboTHa TeMIepaTypa (Knay?,?ﬁ L /7
3.3.1.5)
3.1.7 ViamuTRane IpH IPOMEHIIHBO HANPEIKEHHE B IPOJIBIDKEHE Ha 4 aca ﬁ
(xraysa 3.3.1.6) h
3.1.8 [IpompmKATENHO U3IUTBAHE 3a cTapeere (knaysa 3.3.1.7)
3.2 TUITOBO U3IIMTBAHE, HEEJIEKTPUIECKO (xnaysa 3.4)

3.2.1 Manmreare ga DIX8 nsonanms (xnaysa 3.4.1)
3.2.2 Vianmreane Ha MANoTo Ha kabeqa (xiaysa 3.4.2)
3.2.3 Uznarsane Ha obsuexka DMP2 (knaysa 3.4.3)
3.2.4 VlanuTease Ha nenns kaben (xnaysa 3,474)

3.2.5 Pasmeps 1 CTPYKTYpa Ha Kabe ch aysza 2)
JOITBJIHEHKA Vé/ ‘7

5

4.1 TIpoToxoJI OT TUIIOBH H3MHTBAHUL 38 kaben 12/20 (24) kV, obozHaucuye Ha TANA
N2ZXS(F)2Y u NAZXS(F)2Y, sag 5C, No. TR-6468/02, MucTuTyT 110 CHEPTETHKA,
3arpe6, 13.3.2002. (24 crpaxunm)

42 TIpoTOoKON OT THIIORY E3nATBAHMA 32 kaben 12/20 (24) kV, oGo3HAYCHUE Ha THIIA
NA2XS(F)2Y, Maumarsane na ek Ha garpssane , No. TR-6961/06, Hucrearyr mo
enepretuka, 3arped, 12.9.2006. (5 CTpaHUIA)

43 Order OT HINHTBAHAA 33 OPOABLIDKUMTEnHM wamursanmst, No, H 09049, FGH
Bngineering & Test Gmbh, lepManmsn, 3a Trna xabenHo xuno NAZXS(F) 1x185/25
mm?, 12/20/24 kV, 16.7.2009. (9 crpanuiu)

44 Cradosmiuie Ha Tpomssogurens or 22.7.2009r., B xoero ce Jelrapupa, He
MaTepHanKTe, CTpyKrypaTa Ea kabena u %ym H ﬁm'r@} OUTaB LIHTE KATO B

IIPEMITHNS THIOB CepTHdEKAT 3a 0H06p

TR A T
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QUALITY CONTROIL,
ELKA d.o.o. TYPE TEST REPORT No.: §5/12 Electrophysicahlaboratory
Dvip.&Appl. of éx‘}agﬁ Dpt :
AW
Subject: Type test of cable ' k&ﬁi\\
Type: MA2XS(FR2Y 6/10kV ‘v% {‘
{Construction: 1x185RM /25 mm’® \% \\_1‘\
Standard: HD 620 §2:2010 LN
Test destription Unit  Regnirement Measured \
1.  ELECTRICAL TESTS
1.1 Electrical resistance of conductor, 20 "C, max, m{Ym 50,164 0,162
1.2 Elecirical resistance of screen, 20 °C, max. m&/m <{,727 0,722 ,
1.3 Voltage test. manufacturing length. 21 kV/3 min 00 breakdown satisfactory E
1.4 Partial digcharge test, manufacturing length. a
sensitivity 3 pC, test voltage 12 kV pC <2 <2
1.5 Partial discharge test, 10-135 m samnple,
sensftivity § pC, test voltage (2 kV pC %2
1.6 Bending. 10-13 m sample, diameter 83 cm,
| turn +1 tuen atter rotation, 3 times, followed by:
- partial discharge test: test voltage 12 kV pC <2
1.7 Tand: 2 XV, 10-13 m sample,
- at 203 °C 4% 10
~ 8t 95100 °C <80x 107
[.8  Heating cycle vollage test, heating 5 hto {
05-100 “C, maintal. 2 h, cooling 3 h: 20 ¢ycles,
-partial discharge. at (20£15)°C, sensitivity 5pC
test voltage 12 kV pC €2 1,7
1.9 hmpulse volage testtemp. 95-100 °C,10 positive \ %
and 10 negative voltage impulses 75 kv, no breakdox;}-gj satlsfactory
1,10 High voltage tost, I8 kV/d h 1o breakdown satisfactory
A
/ /
2, CONSTRUCTION
!
21 Construction of conductor, Al mm 34%2.80 +
2.2 Insulation thickness, min./mom, min 2.56/3.4 3.43/3,52
13 Difference between max. and, min, value mm <05 - 0,28
24 Insulation irregularities, mainty/spovadically mm <0,05/<0,2 <005
e
s 812 | BRI woo %4/ | eiza000, Pge
7A PROIZVODNJIY KABELA /7 7 : /
yoprnars st ITTTE JSoEeR /4 .

TINF AT A P pThTn
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Test deseription _ Unit Requirement
2.5  Diameter over insulation mnl 23.2-259
2.6 Semi-cohducting screen thickness
-conductor screen mm >0.3
“jnsulation sereen men 0,3-0.6
2.7 Semi-conducting screen irregularities
- gonduetor sereen in the insulation mm < (,08
-~ ingulation in the conduetor sereen TeTh] <02
2.8 Diameter over insulation screen, difference
between max. and minimum diameter i <05 0.2
2.9 Comstruction ofscreen, Cu wires + Cu tape mm 42%0,85+0,1/10 +
2.30  Clearance hstween adjacent wires in sereen mimn <§ <5 _
2,11  Sheath thickness, min/nom, mm 2.03/25 2,5442.61 : E
2,12 Outer diameter mm 31-37 32,6
2,13 Marking on ouwter sheath;
CELKA 2012 NAZXS(F)2Y 1x183RM/25mm?2 6/10 kV meter y :
marking- visual check +f
214 Continuity of marks om < A0 \="

3. INSULATION

3.1, Tensile strengih MPa
3.2, TElongation at break %
3.3 Ageingat 133°C/7d

Tensile strength -variation %

Elongation at break -variation %
3.5, Water absorption at 85°C/ 14 d mg/em’
3.6, Shrinkage fest, 130°C/ 1h %
3.7.  Hotset test. 200" C, 15 min.

- elongation under load, 20 N/em?, 200°C. 15 min %

- permanent deformation, 200 °C, 5 min. %

!

TR =

Repentl Min: 85;"]2 I o g’m% .00 f 3 ;.l 7

' ZA PROIZVDDNJU KABELA / /
HKONTROLA KVALUTETE - ZRGRERZZ /77 3
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Test deseription Unit Regnirement Mc:\fn%\\\
o %
4  SHEATH e
4.1,  Tensile strength WPa =18 315
472 BElongation at break % > 300 260
43, Ageing, 110°C/14 d
- elongation at brealk % > 300 930
4.4, Carbon black content Yo 25305 2,3%
4,5, Hardnass 8hD > 55 60,1
3  COMPLETE CABLE
5.1, Compatibility, 100°C/7d
Sheath
- tengile strength MPa 29.6
- clongation st break % > 300 549
Insuiation
Tensile steengtlr ~variation %
Elongation at break -variation e
5.2, Presgure (est ot high temperature. 115 *C/6h %4
5.3, Shrinkage test, 80°C/SxSh i
* according to manuvfacturer's certificate
7 N,
PR
%ﬁ%ﬂ J% §.0.0.
74 PROIZVODMJL KABELA
KONTAGLA KVALITETE - ZAGRES
Report No: g5/ f_g Apt )m'n.d bv Dute:

18, 12,2012 Ko
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CHUCHK HA OTNEJHUTE H30UTBARHS
HA KABEJL TAIL NA2XS(F)2Y 6/10 kV — 1x185RM / 25 mni®

1. Exexrpugeckn H3NATBATH

1.1
1.2
1.3
1.4
1.5

1.6

1.7

1.8

19

1.10

2. Korerpyxous

2.1
2.2
2.3
24
2.5
2.6

2.7

2.8

2.9

2.10
2.11
2.12
2,13
2.14

Enexrpreaecko CEIPOTHRISHHE Ha HPOBONHEKa, 20 °C, Makc.
EsrexTprdecko CROPOTHEBICHES Ha eKpada, 20 °C, Maxc,
H3mmeersano HAOpeKeHES, TPOH3ROACTBEHA IbIKIHa, 21 kV/5 min

TecT 34 9acTHUEH PA3P, TPOHIBOACTECHA ABIDKHHA, TYBCTBHTENHOCT 5 pC,

H3MHTABATERHO Hanpexenue 12 kV

TecT 3a wacTiden paspsy, moetpa oF 10-15 m., gyserBuTennocT 5 pC, HIMHTARATEIHO

ranpexerne 12 kV

Hanursare na oreBane, MocTpa o1 10-15 m, Anamersp 83 oM,
1 st + 1 @57 cren poranus, o6mo 3 wkTH, HOCTEABAHE OT:

- TECT 34 TACTHYEH PaspAil; VBTHIARATERHO Baupexenne 12 kY
tgd: 2 kV; mocTpa ot 10-15 m,

- mpga 2045 °C

- mpm 95-100 °C

Manursane Ipy MEKEI B4 Harpasage, sarpspane 1o 95-100 °C za 5 gaca u ce
noprapiKa Taka 20, cliell KoeTo ¢e OXNMK/a B paMxuTe Ha 3h ofmo 30 muKsa,
- wgeTHueH paspan, upy ( 20£15) °C gyectBHTENHOCT 5 pC, HIMATABATEIHO

Hanpexerue 12 kV

VisrmTeage ¢ HMILYICHO HAHpekerue, Temiteparypa 95-100 °C, 10 nanoxuremmu & 10

OTPUIATENEY HMIYIcA IPH Hanpexerne 75 kV
HarmTBage ¢ BHCOKO BanpexeHue, 18 kKV/ 4 h

KoHCTpYRIEs Ha XKHAA0TO, Al

Hebemna ga H30MANEATa, MARKMATHA/HOMUHATHA

Pasmiia MEXY MaKC, ¥ MIH. CTOHHOCT

Hapymerze Ha Hz0Na0HMT

JiHaMeTsp Haj H30MaluITa

Jebenura Ha MOXY-IIPOBOIUMES ¢oH (cxpasn) /

-BBTpeIIeH croll/expan (Ha/f IPOBOIHKKA)

-BHEONEH ciiof/expan (Hal H3ONATIANTA)

Hapymenue Ha TONy-IPOBOIMMES CIol (eKpaH)

~BETpEINeH cIoi/expay (Hal TpOBOIHAKS) _

~BHEIIEH COR/expad (HEa) H30TATHITA) \\/
P

 JTuaMersp Hajl eKpaya, PasitKa MexNy MaKe. ¥ MHH. HaMETh

KOHCTpYKITHS Ha eXpana, MGHH XHA ¥ ME/IHA JIeHTA
PascTosuieTo MEN(TY OTHENEHTE XA B eXpaHa
Hetemma Ha 00BHBKaTE, MAHRMATHA/HOMKHANHA

Bramen muamersp P

MapxupoBKa BBpXY BEHIIHATE 0OBHBK G5
Pascrosmue MeXXay MapKEPORK % E g\ % t

i

511 11




3. Hzomamus

(et

Faos

3.1 CHpamaousx
. Y ARDKeHME IPH CKECBAHE
3.3 Teersacrapeese npm 135 °C/ 7anu
Cune Ha OOBH - BAPRATIHS
YV BIKense IPH CKBCBARE ~ BAPHAIHS
3.5  ABcopbous uma 85 °C/ 14mam
3.6  Tectsaceusane, 130°C/ 1 wac
3.7  Visnwmrsawe upw Harpgsare, 200 °C, 15 vms
- yasIKenye npE Hatosapsaie 20 W/em?, 200 °C, 15 muu
-ntoctoguna feopManms, 200 °C, 15 mua
4. OGpuBKA
4,1 Cza Ha OUBE
42  YQBDKeEHe DpH CKLCBAHE
43  Tect 3acrapeene mpu 110 °C/ 14 pum
Y nB/DKeERe TIpH CKLCBAHe
4.4  CrpIppiKaHYe HA BETACPOL
4.5  Tewpuoer
5. Katen )
51  Ceemecramoct, 100°C/ 7 zpx l
OBerRKa \ ‘*
- CHII4 Ha OIIBH ¥
- YIBIDKEHIE IPH CKBCBANE
Hzonamus
Crma Ha CIERH - BAPKATDEE
VisIokere QpH CKECBAHE - BAPRALMS
5.2  VsuuTBame Ha HANSTAHE YIPH BicOKa TemMneparypa, 115°C/ 6 qag
5.3  Tecr 3acsmeane, 80 °C/ 5 x 5 3aca

Ha OCHOBaHVIe un. 363 an.3
ot 30I1

r_
=

2]




QUALITY CONTROL

ELKA d.o.0. TYPE TEST REPORT No.: 3/13 Electrophysical laboratory
Dvlp.&Appl. of Materials Dpt

!
Subjects Type test of cable
Type: NA2XS(F)2Y 12/20kV
Construction: 1x120RM / 16 mm’
Standard: HD 620 82:2010
Test description Unit  Requirement Measured \

e

1. ELECTRICAL TESTS

<

1.t Electrical resistance of conductor, 20 °C, max. mYm = 0,253 0,250
1.2 Electrical vesistance of screen, 20 °C, max, m&/m <118 1,144 J
1.3 Voltage testat 3,5U 44,5 kV/5 minutes no breakdown satisfactory : E
14 Partial discharge test, manufacturing length, 7
sensitivity 5 pC, test voltage 25,4 kV (2Up) pC <2 <2
.5 Partial discharge test, 10-15 m sample,
sensitivity 5 pC, test voltage 25,4 kV (2U) pC <2 1,5

1.6 Bending. 10-15 m sample, diameter 95 c,
| turn +1 turn after ratation, 3 times, followed by:

- partial disclrarge test; test voltage 254 kV pC €2 TS
-

17 Tan8;2 kY. 10-15 m samiple, (\’ l
- at 2045 °C <40x 10 \ 6,5 x 107
- at 95-100°C ggomo;\} 15,3 x 107

1.8 Heating cycle voltage test, heating S hto
95-100 *C, maintain 2 h, cooling 3 h; 20 cycles;
-partial discharge, at (20415)°C, sensitivity 5pC

test voltage 25,4 kV (2Uy) pC 1.8
1.9 Tmpulse voltage test,temp. 95-100 "C,10 positive

and 10 negative voltage impulses 125 &V, satisfactory :
2. CONSTRUCTION

!

2. * Insulalion thickness, min./nom. . mm 4.85/5,5 5,40/5,50 i
2.3 Difference between max. and. min. value mm <{,7 0,2 |
2.4 Insulation irregularities, mainly/sporadically mm <0,05/=0,2 no irreg.

2 1 Date: - ;

Report No.: 3/13 ZA PRO{ZVODN(JUKKE;‘ELA / s 09.01.2 }g,
‘ KONTROLA KVALIETE - ZAGREB - /j, /“

Ny S S
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Test description Unit Requirement Mesasured
2.5 Diameter over insulation mi 24,4-27.4
6  Semi-conducting screen thickness .
-conductor screef muoa =03 0**4:‘3\; iy
-insulation screen mm 0.3-0,6 0,56 l&\*ﬁx
2.7 Semi-conducting screen {rregularities \“ Y
- conductar screen in the insulation. mm <0,08 no irreg. k 5\
- insylation in the conductor screen mm <{,2 no ireg. \
2.8 Diameter over insulation screen, difference :
between max. and minimum diameter mm <05 0,2
2.9  Construction of screen, Cu wires + Cu tape mm 42x0,85+0,1/10 VY
2.10  Clearance between adjacent wires in screen min <8 <6
2.11  Sheath thickness, min./nom. fm 2,03/2,5 2,30/2,50
212 Qutet diameter min 29-35 33,0
2.13  Marking on outer sheath:
LELKA 2012 NA2XS(F)2Y ix[85RM/25mm?2 12,7/22kV meter .
marking- visual check v
2.14  Continuity of marks cm <50 V
3. IN§ULA’1‘ION
3.1, Tenstle strength MPa 18,9
3.2, Elongation at break Ya 587
3.3, Ageing al 135°C/7d
Tensile strength -variation % -8
Elongation at break -variation %o -12
3.5.  Water absorption at 85°C/ 14 d mgfciﬁz' \ 0,32
3.6,  Shrinkage test, 130°C/ th %% 0,5
" 37 Hotset test, 200 ° C, 15 min,
- elongation under load, 20 N/em®, 200°C, 15 min %% 95
- permanent deformation, 200 °C, 5 min. Yo +2
[ i
\ ] f
i 4
M)
: 1 LT f .
Report Mo 3413 d.0.0. Date: n e A 2. ;
ZA PROIZVODNJU KABELA 09.01.2013, Pug & !
S //’ 7 Paiges 3/55 }4
- . o
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Test deseription Unit Requirement Measured

4 SHEATH

4.1, Tensile strength MPa =18
42, Llongation at break % > 300
3. Ageing. 110°C/i4 d
- elongation at break % > 300
4.4,  Carbon black content % 2,5%0,5
4.5,  Hardness Shb > 55

5 COMPLETL CABLE

5.1.  Compatibility, 100°C/7d E
Sheath o
- tensile strength MPa 29,1
- elongation at break % > 300 940
Insulation
Tensile strength ~variation Yo 14
Elongation at break -variation % -10

2. Pressure test at high tempetature, [15 °C/6h % 12
5.3, Shrinkage test, 80°C/5x5h mm 4

# geeording to manufacturer's certificate

§ & i & d.o.o.

ZA PROIZVODNJU KABELA
KONTROLA KVALITETE - ZAGREB

st NS
Report No: 3713 Approved by 4 Dates | L )
V. Poljak. dipling, 09.01 2013 JPager ,
Manager of Quality Co = _ ]
ﬁ)epartmeut ] / :Z; Pajes P

{z‘f”%: \t K:;‘;: {' o 7 M W‘%W(M //?V B
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CIMCHK HA OTJAEJTHATE M3NUTBAHNA
HA KAEEJ THIL NA2XS(F)2Y 12/20 kV - 1x120RM / 16 mm®

1. Eaexrputeckis H3nMTEANTA

{1 BNleKTpHHEcKo ChIPOTHBRICHEE HA TPOBOKHAKA, 20 °C, makc,

1.2 EeTpH4Ecko CHIPOTHRICHNT HA ¢KpaHa, 20 °C, MaKe.

1.3 Msnursano Hanpexenye va 3,5 Uo, 44,5 kV/5 min

1.4 TecT 38 YaCTIHEH pazps/l, IPOUIBOACTECHA ILIDIHHA, TyBCTBHTENHOCT 5 pC,
W3nHTasaTenHo Hanpexerue 25,4 kV (2 Uo)

1.5  Tecr3a uactuten paspan, Moctpa or 10-15 m., yyserautensoct 5 pC, H3MATABATONHO
nanpexesne 25,4 kV (2 Uo)

i.6 WapuTeake Ha orbBane, moctpa o 10-15 m, guamersp 95 oM,
1 et + § T engn poTaums, o0ute 3 IhTH, TOCNeABAHA OT!
- TeCT 33 HACTHHEH Pa3pajl; U3NATABATENHO Hanpexkelne 25,4 kV

1.7 Tand; 2 kV; moctpa or 10-15 m,
- npu 20£3°C
- mpu 95-100°C

1.8 VisnisreaHe NPy LFKE)! Ha HATpABAHe, 3arpiBape 10 95-100 °C 3a 5 uaca # ce
HOAUIBDIKA Taka 2 YAcCa, CIE/l KOBTO Ce OXNIBKAA B pAMKHTEe Ha 3 vaca 0610 20 nHKeIa,
- yacTHUeH paspag, npu ( 20:£15) °C 4yBCTRHTEAHOCT 5 pC, M3nWTaRaTenso :
nanpexenne 25,4 kV L

1.9 Vanurpake ¢ AMILJICHO Hanpexcerye, Temneparypa 95-100 °C, 10 nonokHTENHH 1 10 : E
OTPHUATE/IHH HMITYJICA [IDH HAMPEIKEHIE 125 kV

2. KonerpyKkuua

2.1 JieGemina Ha H301aIHATa, MEHAMATHa/ HOMHHATHA
2.3 Pasnika Mesgty Make, U M. CTOHHOCT

24  Hapyumienne sa n3CNanuaTa

2.5 JuamMeTsp Hag H30MAUMATE &\ v
2.6 JIé6envmna Ha mOMy-NPOBOAMMHIS CIIOH (ekpat) _ ;
-pBTpelleH crol/expan (Hal MPOBOAUKKA) ~

-BBHIIEH cRoii/erpan (HAR HIONALMATA)

2.7 Hapylenue Ha NOTy-IPOBOIHMUS CI0H (eKpaH)
-BBTPEIICH clToR/expan (Hal DPOBOAHHKA) \
~BBHINEH CIoi/cKpan (Ha)| H3ONATIUATA) \

2.8  JluaMeTsp Haj CKPAHA, PA3NNLA MENGTY MAKC. ¥ MWL JHAMETRD (\

29 JoHcTpyKIms Ha eKpasa, MOIHH KA 1 MEHA JIeHTa

2,10  PascToaHHeTe MEKRY OTACHHHTS XHNA B OKpaHa

2.11  Jlebenuna Ha obpupKata, MHHAMAIHA/ HOMUBARHA

2.12  BoHeH HaMeTEp

2.13  Mapkuposka BEpXY BRHIIEATA OGBHBKA

2,14 Pa3sCcTosHHE MEXY MAPKHUPOBKATA

3, Mzomannn

3.1 CHna Ha OrFby

3.2 Y aLmKeHne Ipd CKBCBAHE

3.3 Tecr 3a crapeene npu 135 °C/ 7nnu
Cuna Ha OITBH - BapHaLi
Y IBIbKeHHE [pY CKBOCBARE ~ BapHaliid

3.5 AGcop6ips va 85 °C/ 14nuu

3.6 Tect 3a oueane, 130 °C/ | gac

3.7 Wsnursade npu varpasase, 200 °C, 15 mun
- yaiDKoHue Iipy Hatopapsate 20 N/em?, 200 °C, 15 muu
-niocTosHua Aedopmarys, 200 °C, 5 MuH




4. O6euBKA

4.1 Cuna Ha onbH

42 V reKeHHe P CichCBaHEe

43  Tecraacrapeede npu 110°C/ 14 aun
VbinieHne npyu cECBaHE

4.4 ChABpKAEKE Ha BBIICPO)

4.5 Tewpuoct

5. Kaben
5.1 Cesemectumoct, 100°C /7 pun
OGeuBKA

- ¢Hia Ha OIIbH
- YILJDKCHHE HpH CKBOBAHE
Haonanun
Cuna Ha OUBH - BapyaLiEt
V IbIDieHIe TPH CKLCBAHE ~ BAPHALMS
52  VanuTBaHe Ha HAMATAHE (PY BHCOKA Temnepartypa, 115°C/ 6 vaca
53 Tect 3a causange, 80 °C/ 5 x 5 qaca

P e

Ha OCHOBéHme yn.36a an.3
ot 30I
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_ QUALITY CONTROL
ELKA d.o.0. TYPE TEST REPORT No.: 1/13 Electrophysical laboratory b=
Dvlp.&Appl. of Materials Dpt E
Subject: Type test of cable N
Type: NAZXS(EZY 12/20 kV % :
Construciion: 1x185RM /25 mm* \ \;\,\
Standard: HD 620 52:2010 \\:\\ \,}X\\\“‘
Test description Unit Requirement Measured ! \1
\
1. ELECTRICAL TESTS !
1.1 Eleetrical resistance of conductor, 20 "C, max. w/in <0.164 0,1630
1.2 Elechical resistance of screen. 20 "C, max. mOm =4,727 0,722
1.3 Voltage wstat 35Uy 44,5 kV/S minutes no breakdown satisfactory
[4  Partial discharge test, manufactwring length, '- ;
sensitivity S pC, test voltage 25.4 kV (2U) pC <2 <2 g
(.5  Partia} discharge test, [0-15 m sample,
sensitivity 5 pC, test voltage 25,4 kV (2Ug) pC <2 1,5
1.6 Bending. 10-15 m sample, diameter 95 em,
| tusit +1 furn after rotation, 3 times. followed by;
- partial discharge test; test voltage 254 kV pC <2 1,5
1.7 Tan & 2kV,10-15 m sample, Q\
- at 205 °C <40 x 10" 6,5% 10
~at 95100 °C <R0x 10 5,3 x 10
.8 Heating cycie voltage test, heating 5 h to
95-100 "C, maintain 2 h, cooling 3 h: 20 cycles; /
-partial discharge. at (20::15)°C. sensitivity S5pC ‘ &
test voltage 25,4 kV 2Up) nC <2 J L8

1.9 Impulse voltage test.lenip. 95-100 "C.10 positive

and 10 negative voltage impulses 125 kV. no foreajx‘Q\\'Q satisfactory
i
L
N :
; \
e
y y

2. CONSTRUCTION
}

2.1 Construction of conductot, Al mm 34x2,80 Y

2.2 Inpsulation thickness. min/nom, mm 4.85/5,3 5,43/5,55

2.1 Difference between max. and. min. value mm <07 0,2

2.4 TInsulation irregularities, mainly/sporadically i <0,05/<0,2 ho irreg.
weporio 1113 i pROBVORMIL KABELA /7 / '_{ﬁf" 8?;01 2075, Page

OMTROLE KVALITEYE - ZMBRER o7~ /fff-' ;
g )

J 'l"'a‘gés 13
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Test deseription Unit Requirement Measured
2.5 Diameter over insulation mm 27.4-30,1
2.6 Semi-conducting screen thickness
<conductol screen mm =03
~insulation screen mm 0.3-0,6
2.7 Semi-conducting sereen iregularilics )
- conductor screen in the insufation i <008 no frveg. \ '
~ insulation in the conductor screen mm <02 no irveg.
2.8 Diameter over insulation screen, difference
between max. and minimum diameter min < 0,3 0,1
2.9  Construetion of screen, Cu wires + Cu lape mm 42x0.85+H0,1/10 v
240 Clearance belween adjgcent wires in screen mm <8 <6
211 Sheath thickndss. min/nom. i 2.03/2,5 2,37/2,59
2,12 Quter diameter 1m 35-41 36.8
2.13  Marking on outer sheath:
LJELKA 2012 NA2ZXS(FIZY INIRSRM/25mm2 12,7/22kV meter Lo
macking- : visual check
2.14  Conlinuity of marks em <50 y
3, INSULATION
.
3.1.  Tensile sirength MPa
32, Elongation at break Yo
3.3, Ageingat 135°C/7d
Tensile strength -varialion %o
Elongation at break -variation %
3.5, Water absorption at 85°C7 14 d mg{cm2
3.6, Shrinkage test, 130°C/ th %
17 Hotset test, 2007 C, 15 min,
- elongation under toad, 20 Nfeny™, 200°C, 15 min %
- permanent deformation, 200 °C, 5 min, %
! -/‘
1 PSR & ol .f.":‘ﬂ’?
Report Moz 1713 ' Bicea e it Diate:
b PROLA

KOMTRBLR WYALITETE

09.01.2013.




Test description Uit Reguirement Measured
4  SHEATH N
\,' {\
4.8, Tensile strength MPa =18 289 "31
472 Tlongation at break % > 300 810 i& -
43, Ageing. 110°C/14 d \;‘z W
b
- elongation at break Ya =300 874 \ \“\
4.4,  Carbon black content Yo 2,540,5 2,3 Y
Hardness ShD > 55 60,0 \\i
5 COMPLETE CABLE
5.1, Compatibility, 100°C/7d
Sheath
- {ensile strength MPa 29,1
- elongation at break % > 300 940
Insalation
Tensite strength -variation Y +25 +14
Elongation at break -variation Yo +25 -10
5.2, Pressure test at high temperature, 115 °C/6h % <50 12
5.3.  Shrinkage test, 0°C/5x5h mm <7 A
% }
* according lo manutacturer's certificate \
(™
!
i
o,
AT KATBITLA
;\UMP{n A RMALITETE « ZAGRES
-
Report No: 1713 ' Approved by ‘-; rf /’ Dhie: \
V. Poljak. dipl.ing. | < 41 09.01.2013.
Manager ol Quality Co)&s’ﬁ r ¢
Deparl lmunl /




CIIMCBK HA OTAEJHATE H3IIMTBAHKA
HA KABEJ THI NA2XS(F)2Y 12/20 kV - 1x185RM / 25 mm*

=]
b

1. EnexTpuveckn H3NETRAHAS
i.l EneKTprYecko CHIIPOTHBIICHAS HA HPOBOIHYKS, 20 °C, Maxc.
1.2 Buexrpudecko chiporusierue ua expasa, 20 °C, Make.
13  Vapmereano nanpesxenue 3a 3,5 Uo, 44.5 kV/5 min
1.4  TecT 3a YaCTHUCH pazpsil, NPOH3BOJCTBEHA IBIKHIA, TYBCTBHTEINOCT 5pC,
w3npTaEaTenyo ranpexenue 23,4 kV (2Uo)
1.5  TecraawacTuyen paspsay, moctpa ot 10-15 m., wysersurentoct 5 pC, M3MATABATENHO
ganpexerne 25,4 kV (2Uo)
|6  Usoureane na orbpame, Moctpa ot 10-15 m, nuaMersp 95 oM,
I opr + | wuT cnef poranud, o6moe 3 IeTH, MOCHEBAHM OT:
- FECT 33 YACTHYCH Paspi)l; H3MHTAEATCAHO HanpeeHie 254 kV
1.7 Tan ;2 kV; Moctpa ot 10-15 m, .
- mpu 205 °C E
- ppu 95-100°C O
1,8 Msnursane Ips MUKHT Ba Harpssane, sarpssage Jo 95-100 °C 3a 5 yaca H.ce
HOTBPIKE Taka 2h , Cllef KOeTO Ce OXIaNKAA B PAMKHATE Ha 3h o610 20 UKL,
- qacTaeH paspsy, pu ( 20x15) °C TyBCTBATENIHOCT 3 pC, H3TWTABATEHO
sanpexende 25,4 kV (2Uo}
1.9 IanuTBaRe c MMITYICHO HApedesHe, Temueparypa 93-100 °C, 10 monoxmrenty 1 10
OTpHIATENHE HMITyTca TipH Hanpesxenne 125 kV

2. Konerpyxkuus
2.1  KoBcIpykmus Ba XKHIOTO, Al
22 JleBennua Ba H3OMAMAITA, MERAMANHA/HOMUHATHA
2.3  Pasnmxa MeXIy Maxc. H MEH, CTOHHOCT
2.4  Hapyuwenue Ba H30AIHATA
2.5  JluaMersp HaJ H3ONALUITA
2.6  JleGeamua Ha DOLY-IPOBOJIMMUA CIIOH (EKpaH)
-KBIpeIen coi/expan (Haj NpOBORHHKA)
-RLHIIEH oroit/ekpan (Haj A30ALHATa)
2.7  Hapyurenpe Ha HOIY-IPOBOJUMES CNOR (expar)
~BLTpeIIeH crof/expal (Hal ApOBOJHUKA)
-RpENEH caoi/eKpan (Han H30TAUEITL)
2.8 Jlmamerhp HaJl CKpaHa, Pas/InKa MEKAY MaKe, H MEH. IMAMETED
2.9  KoHCTpyKDEs HA €KPaHa, MEMHMN MHJIa 1t ME{HA JICHTA
2.10  Pa3cToSHHETO MEXKTY OTNENHHTE XUila B €KpaHa
2.11 JeGenuua Ha 0OBUBKATA, MUHEMATHA/HOMUHATHA
2.12 DeHmes JHaMETHD
2,13 Mapxupopka BEPXY BEHIIHATA OGBHBKA f) /|
2.14  Pascrosiaue MEXIY MapKHPOBKATA / ;

3, Hzonamms

3.1 Cuira Ha O'BH

3.2 VY bKeHES HMPH CKbCBAHES P

33  Tecr 3a crapeese npn 135 °C /7 /Ui
Cuiia 1a OfrBH - BAPHA




V AbIDKEHHE YIPH CKHCRAHE - BAPHAIHA

3.5  AGcopbuus ua 85 °C/ Hanu

3.6  Tect3a ceasare, 130°C /1 yac

3.7  snursaue upu Harpssase, 200 °C, 15 man
- yxBIkeHue npu naroapsane 20 N/em?, 200 °C, 15 mun
- noctosanna nedopmaras, 200 °C, 15 Mun

4. O6rusxa

4,1  Cuia Ha ODBH

4.2  Yavmxenwe OpH CKECBAHE

43  Tecr3acrapeene npu 110°C/ 14 quu
-~ VALIDKEHHE TIPH CKBCBAHE

44  Coppepmanue HA BBIIEPOX

4.5  Tespaoct

5. Kaben
5.1 Ceemectemoct, 100°C /7 pau -
Ob6BuBKa : E

- CHJIA Ha ONBH
- YABIKEHHE IIPH CKBCBAHE
Hzonamusn
CHna Ha OITBH - BApHAIHA
V XBIDKEHAS IPY CKBCBAHE - BAPHAIHA
5,2  Vsuureade Ha HaIIrage TIPH BECOKa temueparypa, 115 °C/ 6 yaca
53  Tecr 2a ceuBane, 80 °C/ 5 x 5 vaca -

“Ha oEQBéaﬂ]}.e yn.36a an.3
ot 30IM







CEPTUGHKAT 3A AKPEAUTALIMA

HaCcTOALMAT AOKYMEHT (e H3faBa B KONCEAR - MIHCTUTYT 33 €ASKTPOEHERIMS U EHEPFETUKA
yEEpeHHE Ha TOBA, Y& Katefpa 3@ BUCOKD HanpemeHne W H3MEpBaHna
AaBopaTopwAa 23 BUCOKO HanpemeHne
Eallerovo setaliste 22, HR-10000 3arpeb

M3 NPABO CbiNatHO

HRN EN ISO/IEC 17065:2013
{ISO/IEC 17065:2012;

EN ISO/IEC 17065:2012)

43 nposexaa

CepTMPUUMPAHE HA BNEKTPUHECKI, MEXAHUYHU U
CTPOUTEAHM APOAYKTY

33 o6X8aTa, ONMCAH B HPUNCHEHNETD, KOBTD NPE/CTABIABA
Hepa3AenHa HacT Ha CepTdUKaTa 3a akpearTaLua

Ne 3169
Per, Na 383-02/19-70/001 CpokbT Ha akpeguraums:. 2024-04-28
Mp. Ne 569-05/1-19-59 MbpeoHauasHa akpegwTauna: 2008-12-08
3arpe6, 2019-04-29
At

L"—-,.
HAA e noanncana MHOFOCTPAHHOTO CROPasYMEHKE 3a EBPONEICKO ChbTPYAHNHECTRBE 32 anp\e‘qmaunn
(EA) v

SN
FeHepaneH superTop! é (
Auna, wok. Tihomir Babié ! :
Nogsiuc v nevar By %

H A XbpBaTcKaTta areHuyn 3a akpeauTau g

Ha ocHoBaHue 4n.36a an.3
ot 30N

K\g}a@ocg |

HAA-Ob-7/7-1/uzdanue 6







CEPTUGUKAT 3A AKPEANTALIMA

HacToRtHAT GOKYMEHT Ce 13/1a8a B

yBEPEHME Ha TOBa, He

WMHCTUTYT 38 eNekTPOEHepria 1 eHepTeTHRaA

KaTefpa 33 BUCOKO HANPEeRna U HaMEPBaHUA

NaBopaTopia 38 BUCOKO HanpemeHue

Fallerovo setaliste 22, HR-

10000, Zagreb

UMa 1paso CblAACHD

HRN EN ISO/IEC 17025:2007
(1ISO/IEN 17025:2005 + n3m.1:2008;
EN ISO/IEC 17025:2005 + AC:2006)

WAMATBAHKUA € BHCOKO HanpeskeHue Ha eNeKTPUMECKA

ChOPBHEHNA W KANMDPOBKA HA eARKTPUYECKE

HanpersaTocT Ha noaete ¢yectota 50 Hz

Aa nposexja

A

Ne 1035

Per. Ne 383-02/13-30/038
Ka. Ne 569-02/11-14-32
3arpeb, 2014-09-13

BannseH ap: 2019-09-12

ITepBOHAHAMHA aer,ﬂ,MTaLl!bi‘ﬂ:r 1999-11-30
s N

; / N
P! R

N

FeHepanek gupexrop:

[una. vk, g-p bucepra baizex bpesak

[Todnuc U nedam

o HAA
Yo Q%O% t

Ha ocHoBaHue 4n.36a an.3
o1 30N







CEPTUOHKAT 3A AKPEAUTANMS
HacToamusT JOKYMEHT CE H3aBa B YBEPEHHE Ha TOBA, YC

WIReTHTYT 22 SREKTPOSHEPIHA H eHepreTHIA
Kareapa 3a BHCOKO HATIPEWESHNE M HIMEPBAHITA
HasryrsaTenna naboparopus

ya. ,Bykosapa” 37, HR-~10000, 3arpe6

1Md [IPABO CBTIACHO
HRN EN ISO/IEC 17025:2007
(ISO/IEN 17025:2005 + usm.1:2006; EN ISO/IEC 17025:2005 + AC:2006)

1A MpOBEXHA

H3MHTEAHASL ¢ BUCOKO HANPEKEHHE HA CROKTPUYCCKH CHOPBKEHMA H eNSKTPHISCKH HITHTRAHNA
HA TpEANaiMM cpejersa 3a paGota B CNCKEpHUeCKH CHIOBH ypea®M M MSIHTBAHE HA
NOBMLIIABANETO Ha TEMIEPATYPATA B SICKTPUHECKH CHOPBIKEHUA

3a OGXBATH, ONMCAH B HPHIOKEHHETO, KOSTO lpecTaBNiza Hepasensa yact na Ceptndnrara 3a
AKDPEINTALNA,

Ne 1042 Banunen mo: 02,08.2019 r,
Per. Ne 383-02/08-30/69 IIspBoHauanna axpeauraip: 17.12.2003 r,
W, Ne 569-05/2-09-38 3arpe6, 03.08.2009 .,

Fa I
Tenspanes FUpexTIOp: Iy
Jurin, usok, B-p Bucepxa hatisex bpesax ' ff"

Hoonue w nevam i

X’BpBa’E‘CKaTa AI'CHIA 32 aKpeJHTalms

2

Ha ocHoBaHue 4n.36a an.3
ot 30N

W P ooy




ELKA d.0.0. Date: 19.09.20135,
Zagreb, Hrvatska
ROUTINE TEST REPORT

Type of cable: NA2XS(F)2Y 6/10 k‘V

Construction: 1 x 185 RM /25 mm®

Standard: HD 620 82:2010

Drum No.: B 18 G495D

Length{m): 1004
Parameter: Unit: Required: Measured:
Electrical resistance of conductor, 20 °C Qfkm <0,164 0,162
Electrical resistance of sereen, 20 °C /km <0727 0,722
Voltage test, 21 kV /5 min no breakdown satisfactory
Partial discharge, calibration with 5 pC, f i ]
14,4 kV / 605, reading at 12 KV pC 52 <13
Spark test on sheath, 15 kVac qé‘ﬁfpakdown satisfactory




ELKA doo

3arpef, Xnpeatcka

IPOTOKOJ OT PYTUHHO W3ITUTBAHE

Hara: 19.09.2015%

LY
-\Q,
i

Tun xaden ; NA2XS(I)2Y o6/10kV

Kouctpyicnnas 1x 185 RM /25 mm?®

Crangapr : HD 620 82 : 2010

No ma 6apabana:  BD 18 G495D

Humxana(m) : 1000

. il ;
[lapamersp: Mepua | Hancksane: Hamepeno: /
CAHHMIIAR IaN
EIGKTPAYECKO CHIPOTABIEHRS Ha 01162
nposomanka, 20 °C Ofkem <0.164 ™
EnexTpuyecKo ChIPOTHBICHHE HA eKpata, _ N
00 Q/km <0.727 (\é@z
Vzmuratenro manpexenge, 21 kV /5 min 6e3 npobus YOBIETBOPATEIHO
Uacrmuen paspay, kaiubposad ¢ S pC, _ 1 \
14,4 KV/60s, Jia ce Here kato 12 kV pe =2 AN
Msuraase ¢ wexpn Ha o6pusKara, 15 kVac - Oe3 upobun ViQR{eT O pHTENHO
LN
i\ \
N
\'\
v

Ha ocHoBaH
ot 300N

ne yn.36a an.3

TETRIEMEL A T




ELKA d.o.o, Date: 13,10.2015,
Zagreh, Hrvatska
ROUTINE TEST REPORT
Type of cable:  NA2XS(F)2Y 12/20kV
Construction:  1x 120 RM/ 16 mm’
Standard: HD 620 82:2610
Drum No.: BD 18 G562D
Length{m); 1010
Parameter: Uniit: Required: Measured: |
Electrical resistance of conductor, 20 °C OQ/km, <0253 0250 |-
Electrical resistance of screen, 20 °C Qflan <1,15 1,144 ;
Voltage test, 44,5 kV / S min no breakdown satisfactory S|
Partial discharge, calibration with 5 pC, :
30,5 KV / 60 s, reading at 25,4 XV pe - =2 <2 1N
Spask test on sheath, 15 kVac 1o breakdown satisfagfory. ™
.\\ N %
N
~ 8N\ \\
H \Q’\\ \
- & 7 '\15:::.\\
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ELKA d.o.0

3arped, XbpBarcka

Hara: 13.10.2015.

MPOTOKOJ OT PYTHHHO M3NUTBAHE

Tan xaben : NA2XS@E)2Y 12120 KV
Koncrpyxuas 1x 120 RM /16 mm?
Cranpapr : HD 620 S2 : 2010

Ne na GapaGana :  BD 18 G562D

Apasoana(m) 1010

HapameTsp: Mepna | Hancxkpane: Hamepeno:
CIUHMLA -
EnexTpryecko cs;upomneﬂne Ha Q/km <0.253 0.250
nposojnuKa, 20 °C
Egixgpmecxco CBLIPOTHBIIERHE HA EKPAHA, fkm <115 1144
Vismirareinso nanpeskesue, 44.5 kV /5 min Ges npobup | YAOBIETBOPHTENHO
Jacriaen paspajt, kambposan ¢ 5 pC, 30.5 <
kV/60s,1a ce yere xaro 25.4 kV pC =2 <2 )
VamuTeane ¢ uoxkps Ha obBuBKaTa, 15 KV ac Bes npobGrBs | YHOBICTBOPHTEIHO

Wpebooy:

o1 30I1

Ha ocHoBaHue yn.36a an.3

U E T



ELKA d.0.0.
Zagreb, Hrvatska

Date: 17.08.2016.

" ROUTINE TEST REPORT

Type of cable:  NA2XS(F)2Y 12/20(24) kV

Construction : 1 x 185 RM /25 mm?

Standard: HD 620 $2:2010 Part 10 Section C

Drum No.: BD 18 L. G1018G

Length{m): 1008
Paremeter: Unit: Required: Measured:
Elecirical resistance of conductor, 20 °C O/Mham <0,164 0,159
Electrical resistance of screen, 20 °C Oflemn <0727 0,720
High voltage test, 42 kV / § min 1o breakdown satisfactory
Partial discharge, calibration with 5 pC,
28,8 kV / | mip, reading at 24 kV pC s2 <1
Spark test on outer sheath, 15 kVac no breakdown satisfactory

d.0.0,

KABELA|

Quality control:

2




ELKA d.o.0
3arpet, Xnpearcka

Hata: 17.08.2016.

[MPOTCOKGJ OT PYTHHHO M3IIUTBAILE

Tuu xabes : NA2XS()2Y 12/20024) kV
Konctpyxuns @ 1x 185 RM /25 mm?

Crangapr : HD 620 S2 : 2010 wacr 10 paspex C

Ne ma Gapabana:  BD 18 L G1018G

HApaxuaa(m) : 1008

§

IMapameTsp: Mepua | Haucxsaue: Hamepeno:
CHAHANA:
EAeKTprYecko CHOPOTHRACHEE Ha
<

nposoganKa, 20 °C Q/km 0,164 0,159
ggilgpmecxo CHOPOTHBIICHIEC HA EKPAHE, Qlkm <0727 0720 - -
V3mirease IPH BHCOKO Hanpexenue, 42 Ges 0GB o 0
1V /5 min P YIOBIETEOPHTEN
YacTrwen paspan, kaauGposan ¢ 5 pC, 28,8 c <2 <1 %
kV / 1 min, ga ce gere xaro 24 kV p - A
VisrmTRage ¢ HeKpH Ha 006BMBKaTA, 15 KV ac Bes npobun yuonneTBOpHménﬁb

X

o1 300N

Ha ocHoBaHue un.36a an.3

TR

T
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Instructions about installation, transport, storage and exploitation for
cables AVXLPE/ALTS/PE+PVC and NA2ZXS(F)2Y cables

1. TRANSPORT AND STORAGE

Cables ate packed on wooden druns, A drum is a basic cable packaging which requires a very

careful handling in order to preserve its integrity and correctness, and thus also the quality of
the product, and therefore:

L.l Imptoper treatment of drums, such as: roughly thvowing, various forklift damages ; E
(damaging of sides, goods, labels), roliing over rough terrain and the like, is forbidden. - B

1.2 When handling — transport and disposal, one should pay special attention to avoid any
deformity, contusion or mutual damage of products on drums,

1.3 The following figures show a few basic mistakes at handling and transport:

T2 T

i\. ] 4{ . i ‘ﬁ }. '
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Figure 3. Mutual damage of cables Figure’@. Rolling over rough
terrain

s,

Figure 5. Overturning of drum without adequ’za\{te t.u-mbler oF
pads (car tires and similar) is not allowed

1.4 Procedure at handling, storage and transport applies to all kinds of drums and includes:
—All cables must have hermetically sealed ends using heat-shrinking caps or similat
accessoties.
—QOn the outside sides of all drums must be fixed an adequate fab
. designation of type, construction, cable length. /
~Drwms must not be thrown or damaged in any way,
—For loading of drums must be used a crang ot a forklift: {
—For unloading of dywms must be used a crane, forklift or ramp w1t11 a strong steel rope
for lowering down the slope — if the drum is fined. ' .
~Genetally, a drum can be rolled up to S m. " h .
~During the transport drums- must be arranged on’ the vehsu}c. 50 ‘that they do not
damage each other, The external edge of the sada musr not damage;the corefeah

- or the label of the other drum,
ELKA d.o.0. a prifzvocniu kabala, Koledoviing ¥, PR 150, 10000 Zagseb, Hrvatska = Malicni broj: 02891454 = 0I8; 09416;47953 ELIR%?IHGQME‘WBS;{ ,; :
Tel: +385 124 82 600 « Fax: +38571°23 70791 o wwenelkahr —Idoc@atka b « Ternelial kupital $.024.500.60 kn . Qp i 4 suds.kl fecush Taovacki &dé?agmbu -
MBS: [}ﬂ0802114 Z‘agremEkdhdak’Pg{E! % Q% l}*}HP? “»ﬁOODG«i 102291503 SWIFTZ%B!\HRBX Raiffaisan ha e Z'grt IBANG] HBZB}A 40081195/1?86 > ;
SWIFT RZBHHRZX Plﬂet}% ff . zagra;: m{ifﬂh%ﬁ?dﬁﬂﬂflﬂiﬂgﬁilﬂm - SWIFF Pmr@z )gi £ ;uEIVa' B, ew .
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— Drums of size 6 — 24 can be stacked or transported laid on the side.

~ Drums of diameter Iarger than 24 (drum size >24) must not be laid on the side, they T
are transported only in a vertieal position. In doing so, one should use wooden pads \ \

for drums to avoid rolling,
1.5 A few examples of drum handling are shown in the figures:

G ¢ e AT g AR e o T

Figure 6. When putting a drum in a vertical position, Figure 7. Do nqg,tﬁrow a drum

use wooden pads on both sides

Figure 8. For unloading and Ioadii:ug use a

: Figure 9. Use of ramp
-crane o forklift . '

FLKAdao b1 prmzunﬁmu kabeta, Kot adcvésndt PPéﬁﬂ iGGl]l) Zagrab Hr\ralska Mnném bro, U’Zﬁﬂ%rlﬂd ) Ulﬂ (194![31479.:3 »'ElJ HHUQMSM}“JSE

MBS ﬂBDSI}EiM Zagleba(.ka tanka 4.d., Zagreb; [BAN: HH‘]123C00{10110”29|503 QWiF?"ZASAHR?X Railfel'sﬁn tkmk ik Z_a‘ﬁ
SWIFT RZBHHR2X = Priviedna hanka d.d, Zagead; 1BAN: HR2623400091110531870 « SWIFT PRZGHR2X » Direklop{iss

gavagkl sﬁd u Zagn,ha
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1.6. If absolutely necessary, the cables in stock can be rewownd or repacked. In that cas X\K{\

following applies: i
- one should pay attention to the applied tensile strength, which must not exceed the onﬁt’
prescribed for a specific cable

- drums which are used must be in good condition to prevent cable damaging

- one should always pay attention to the bending radius, which should be greater than allowed

- one shonld use equipment enabling that no twisting (cable torsion) occurs during unwinding \
and winding \
- If the cable is cut, the ends should be immediately closed with heat-shrinking caps or the

like.

- Distance between the last layer of winding up to the flange of the drum must be at least 50

mm or 2 turns,

2. LAYING

2.1 Generally on laying

Laying of cables must be carried out carefully so as to prevent duble damaging. Therefore, we
recomnend the following:

. Cable stretching should be performed using a device that has the ability of
force control :

- Cable should be laid in the prepared bedding using adequate equipment for
laying. Cable must not be dragged on the ground during laying.

- One should use a bedding material that has no aggressive effect on the cable
sheath s

- Cable should not be bended below the permitted bending radius ‘J

- Cable trench should not be filled with rough stones r L

. Over the cable should be placed shields and warning tape b

. Cable ends should be obligatorily sealed with watertight caps

2.2 Minimal laying temperatures

For cables with PE sheath -20°C

i

2.3 Connection and termination of cables

Any up-to-date techniqﬁc of connection and termination can be applied. Installation must be L
carried out so as to: strictly comply with the installation fustructions of the connecting
accessory producet, . : _ ' s

o

i ﬁgﬁ: : _
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3. CABLE MAINTENANCE Y‘* i\

Cables require no special maintenance.
Pay attention that during usage there should be no occurrence of overvoltage and curren

overload of cables, same as other mechanical or chemical damage.

Zagreb; 10% June 2019, Dragutin Jordani¢
Manager of cable construction

& '?pplication department
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HMBCTPYKUHH 33 HACTANRPAHE, TPAHCHOPTHPAHE, CLXPAHCHIE U eXCII0ATALHS 33 Kabem
AL/XLPE/ALTS/PE+PVC n NA2XS(F)2Y

1. TPAHCHOPT i CLXPAHEHHE

Es
=
=

Kabeimare ca 0ITaKoRamy HA ppeeRn Oapabany. bapaGaHET ¢ 0CHOBHa KabeHa Olfak0BKa, KUATO
M3HCKBA MHOTO BHHMATC/IHA MaHHITYIAML, 32 A2 C& 3arasy HeNoCcTTa M KOPEXTHOCTTA MY ¥ IO
TO3M HAYHE M KAYECTBOTO Ha MPORYKTA M CHENOBATCIHO.

1.1 Henpasmmmo tperpate Ha GapabanuTe, Karo: rpyGo XBEpisHe, pasiHYHN TOBpEelH HA

BIJIKOBHS [OBIHrad (OBpefa Ha CTPaHH, CTOKH, ETHKETH), MpecOpbilaHe Ha HeoﬁpaGOTe;(I

Tepen H APYTH nogo0iH e 3abpaneHo. {t
1.2 Ilpu paGoTa IpH TPAHCHOPTHPAHETO M A3XBRPIAHETO TpAOBa Ha ce 0OpBilia CTEIHAHO

BHUMAHHE HA TOBA, KAKBOTO H Jia € pgedopMaldd, KOHTY3HMA MU BI3AHMHAZ NOBDEAa Ha

npoaykTeTe Ha GapabanuTe,

1.3 CremumTe QHULYpH IIOKa3RaT HAKOIKO OCHOBHE TDEMKH IPH MAHWIYJIWPEHETO H

TPAECIIOPTHPAHETO!

Durypa 3. Baanmuo yspexane na kabenure

durypa 5. Ilpeobpoiane Ha Gapabana 6e3 nozxoAsT 06 pEIaY }ra o [0KH {2BT
ryMH H 1301{061{1«1) HE & PaspemeRo; ; 7




| 4 TIponenypara npy pabora, CHXpaHEeHEe K TPAHCIIOPT C& OTHACH 38 BCWYKY Bujone Gapabay
W BRIIOYBA:

- Bemuxm kabenm TpaOea fHa HMAaT XEPMETHHECKA 3amedarany  KpaWina, H3HOI3Balld
TEPMOCBHBAGMH TAIM ¥IH IOZXO0HH aKcecoap,

- Bepxy BoHIIHMTE CTpadH Ha BeuukE Oapalann TpaOBa Ja € HOCTABEH HOMXOIALI CTHKET,
CHABPIKAL] H3TPHIVIHBO 0GO3HAUEHNE HA THIA, KOHCTPYKIHATA, IBDKIHATA Ha kabena. - He
Tpa6Ba na OBUAT XBBPICHH WK MOBPE/IEHA [0 HHKAKEB HATHH,

- 3a Topapene na Hapabary TpAOBA A C€ UITIOA3BA KPAH HITH MOTOKAP.

- 3a pasrosapeane Ha Gapabamu TpaGBa fa ce H3NOA3BA KPaH, MOTOKap WM PaMIia ChC CHIHO
CTOMAHEHO BEIKE 33 KapaKe Haody 1o cKIoHa - ako GapabagsT € obnunosa,

- Karo 1ano, GapabanbT MOXE [ia c¢ HABHBA JI0 5 M.

- ITo mpeme ma Tpamcroprupane Gapabanu Tpsabsa pa OBIAT PasnONONKCHH HA NMPEBO3HOTO
CPSNCTRO, Taka 9€ Ja He ce TMOBpeAsT. BLHmumar pwb Ha crpanara e Tpsbea fa nospe,uu
SIPOTO MITH eTHKeTa Ha APYTHS Gapatan.

- Bapabanmu ¢ pazmeps 6-24 MoTaT Aa GbAaT HoApeieHy MK TPAHCIOPTHPAHHE Ha €15 wpﬁ
- DapaGany ¢ O@aMeTsp mo-ronsM or 24 (pasmep Ha GapaGama> 24) me morar fa Gb aT%
TOAPEAEHH WIH TPEHCTIOPTHPAHY HA €IHA CTPAaHA, TPAHCTIOPTHPAT €& CaMO BEB BCPTHKANMHEN\

HonodkeHHe. 3apajy ToBa TPAGBA Ja & M3YION3BAT ALPBEHH MOAA0KKY 3a Gapabawmu, 32 1a ce\‘
5

u30erse ThpKaaHe,

1.5 Haxonxo npamepa 3a Gopasere ¢ fapabanuTe ca nokazanu na Gurypure:

e

RN

®urypa 6. [ipu nocrasiue na 6apa6aﬂ BEB
BEPTHKANHO TIONMKEHHE, H3TIO/A3BIHTE AbPBEHH
TIOAJIOMKH OT ABCTE CTRARH

Purypa 8 Ba pasToBapBaHe M TOBApEHE C @urypa 9, Mznonseade Ha paMra
KpaH WK MOTOKAp

1.6. Axo e abcomotHo HeobGxommMo, KabenHte Ha ciiiaf Morar Aa OnJarT NPEeHABHTH MM
npeonakosann. B To3H ciywal ce upunara cneHoTo!

- rpsabBa fa ce ofbpHE BHAMAHHE HA NPHIONKEHATa JKOCT Ha ONGH, KOATO He TpsGma ja
HAJBALIABA TA3H [IPEAIHACAHA 33 OlIpeKeIeH s Kabe
- GapabaHuTe, KOWTO Ce m3monssat, Tpabsa Aa OBAAT B 100po CHOTOSHYC] =
TIOBPEIKIAHETO HA KabemuTe a




- BHHAr® TPAOBA 1 ce 06PhIla BHHMAHNE Ha pajiyca Ha OThBaHe, KOUTO HE Tpsibpa fa 6wne 10-
FOJSIM OTKOJIKOTO € IIO3BONIEHO

- TpsBBa /1a ce HInoNIBa 0BOpyARAHE, KOSTO A3 He NO3BOMM yoyKBane (ycyksase Ha xabena) no
BpeMe Ha Pa3BHBAHETO i HAMOTABAHETO

- ARO KaensT € Haps3an, kpamara TpiaOsa fa OB1aT He3a0aBHO 3ATBOPEHH C TEPMOCBABACMH

Tl WIH # ZPYTH TOA00HH.
- PascTosHHETO MeN/Ty TOCHEHHENA CII0f Ha HaBuBaHe /10 pbba Ha GapaGana Tpadsa na Obae Hali-

Manko 50 MM HIH 2 32BBpTaHMA.

2. TIOJIATAHE

2.1 NpuHnue Opy nexarage

ITonarameto Ha Kalemure, TpadBa Aa € H3BLPIIBA BHHMATCHHO, 33 Ha C€ npa)lo H
yrpexnaneto Ha xabena. Bro 2amo Aue DperopbiBaMe CIefHOTO!

-  HWatermamero Ha Kabenure TpaGBa Ma ce H3BBPIIBA dpe3 YCTPOHCTBO, KOSTO HMa
CrocoGHOCTTA Ia KOHTPOTADA CHIIATE.

- KaGenst Tps6ra fa Opie MOCTaBeH B NOATOTBEHIN H3KOM, KATO €& W3HON3RA HOXXOAAMO
obGopyznsane 3a moyarade. Kabemsr e Tpsafsa jia ce BEATH IO 3¢MATA M0 BPEME Ha
nonarase.

- Tpsafea g3 ce HIMON3BA NOMIONKKA, KOATO HsMa arpechBed e(eKT BBPXY Kabeimara
0OBHBKA.

- Kabenst ne Tpalpa Ja ce OrbBa HOL MONYCTHMUSN PATTHYC HA OT'BBAHE,

- Kabemus nsxon He TpsbBa fa ce HABIIBA © IPYOH KaMbHY,

- Hap xaberna Tpabsa la ce HOCTABAT IMTORE H TIPCAYIIPSAUTEIHA JEHTIL. .f L -

- KabemauTe kpauma Tpsa6pa 3aXBDKETETHO J1a OBAAT 3alI€YaTaHH C BOJIOHBHPOBYCKHHBH
Kallaaxy. |

2.2 MunuMa/iiKi TeMIepATYPH B3 Hoaarame

3a xabemu ¢ PE ofsuska -20 °C o

2.3 Cenbp3nane o NpeKbCBAHE HA KabenuTe

Bosika MOJEpHa TEXHUKA 34 CBBP3BAaHE M TIPEKECBAHE TPAORA Ja C6 M3BEPLUBA TAKa, Te.i18
OTrOBapAT CTPHKTHO HA RHCTPYKLMATA Ha IPOHSBOAUTE L. / ‘

3. HOJAPBLKKA HA KABEJHATE

t

i

KabGemmTe He H3HCKBAT CrIEIUATHA TTOMAPEIKKA,
O6bprere BHEMAHEWE, Y€ 110 BpPEME Ha H3IOM3BANE HE TpabBa Ha HMa BE3HHKBAHE HA
IpEHATIPEIKCHEE H IpCTOBapEaHe Ha Kabeiyire, KakTo H JAPYIH MCXSHATHH WA XHMEYHK

TOBPEIH.

Sarpeo6; 10 0mm 2019 1, Dragutin Jordanic
v " Ha ocHoBaHve un.36a an.3
OpaBHTeor 30M

"Crponrel
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STATEMENT ON EXPLOITATION PERIOD

Herewith we declare that the AFXLPEJALTSIPE+PVC 6/10 kV, 12/20 kV and
NAZXS(F)2Y'6/10 KV, 12/20 kV cables are covered with a 40 -years exploitation
period starting with the date of taking over of goods.

Name of producing company: Elka d.o.0.

Headquarters of producing company: Croatia, Zagreb, Koledovéina 1

Signature of authorized person of the producing company: Dragutin Jardanié

R
[
1 i
M

Zagreh; 10t June 2019, Dragutin Jordani¢

Manager of cabie construction
& application department
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ELKA

JIEKJIAPALIASI 3A EKTUIOATAITMOHHA JUBJIIOTPAVHOCT

C mactosero pexnapupame, we kaGenu Tian AVXLPE/ALTS/PE+PVC 6/10 KV, 12/20 kV L
1 NAZXS(F)2Y 6/10 KV, 12/20 kV ofxBaaTr exciuioatalldoRHa gearoTpaiinoct ot 40
FOHAHH, 3al0YBaia 0T JATATA Ha HpHEMaHe Ha CTOKATE.

Vive na pupmata npoussoprarel Hika d.o.o.

Cepaminie Ha pHpMATa Apou3BoauTeN: XpppaTad, 3arped, Koledoveina 1

[lopune Ha oTopH3uparno yAne Ha GupMara mporssoxuTen: Dragutin Jordanic Y

3arpe6, 10 ronu 2019, Dragatin Jordanic
: Vupagrrel Ha 0TASH
"CTpOHTEICTBO H MORTAXK Ha Kab

Ha ocHoBaHue 4n.36a an.3
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Hpanoxenne Ne3 kem Texupgecxoro npennoxenne
ITo oGocobena mosumus Ne 2

CPOKOBE 3A TOCTABKA

Komuuecrso | Konpgecrso cse
Ne HanmeHoBaHue Mupxa OB CPOK 1 cpotc Ha
Aoctaska e 7] nocraexa ao 30
KaJl. qHA KaJl, AHU
1 2 3 4 5
1 KaGen 10kV, 11185, AVXLPE, Cu expan, PE obrrBka M. 1 000 4 000
2 Kaben 10 kV, 1x240, AVXLPE, Cu expau, PE oGausxa M. 1 0G0 000
3 Katen 20 kV, 1x120, AI/XLPE, Cu expan, PE oGsmska M. 1 000 1000 ;
4 Kaben 20 kV, 1x185, AVXLPE, Cu expan, PE oGsuska M. 2 000 % 000 -;5
5 | KaGen 20 kV, 1x240, AVXLPE, Cu expas, PE o6eneca | u. 1000 3 000 :
Sabenexckn;

1/ CpoKbT Ha JOCTABKHTE 2AMI04BA /1A TeUe OT JATATA Ha KINPAINaHe Ha OPEUKATA.

2/ KonuiecTsara B KONOHa 4, Cb¢ CPOK Ha JOCTABKA A0 7 /cemen/ KaneHaapuy JHH, ce ROCTARST
caen SAP nophuxa RO MOCOMEHMTE B OOABNEHHETO CKNafoRe HA BranokuTens 3a MOKpHRaHe Ha
CIIEITHA HYXKIH Ha Briaosurens,

BB3rosTe]sT MoxKe K0 OPEYBA HOCOUSHOTO CISLIHO KOIMHECTBO BOAHDIK MECCHHO. f n

3/ B cmyuall, 4e kpalHHAT CpoOK Ha AOCTABKATA CHRIANA © MpaiHHMEH Win Hepaborew jieH, %!5?[\ ' \
JOCTABKATA C& M3BLPIIBE HE HO-KBCHO OT MbpBHS padoTeH JISH Cie/l M3THYAHeTO Ha CpoKa. [N

4/ Tlpu nopsuky wa BE3IOKHTENRs Ha KOAMYECTBA B PAMKUTE HA TOTBLPHCHUTE OTg N :
VBNBAHATENs M HEAOCTABCHH B IIOCOMSHUTE CPOKOBE, lfe GHIAT HAMAraHm Heycroliu, chriacto ST S

YCIMOBHATA Ha IOTOBOPA.
5/ BB3A0MHTENAT MOXEe J1a IOPhYa KOMHYECTRA I0-MAJIKK OT [TOCOUSHITE B KORoHu 4 | 5.
6/ BLatoKUTeRaT MONE Ha NOPERYBA KOJMYECTRA [O-BHCOKK OT NOCOYSHHTE B KOAOHH 4 W 5,
KaToO TOBZ OGCTOATENCTBO Wie OBJE NOCOYBHO TEKCTOBO B CHLOTBETHATA TOPLYKA H3MPATEHA KhHM
Hamrsnuurens. C ROTEBPAICHUETO Ha nopbukara, s uurenst BOucsa B ChILATA OYaKBaKa AaTa
34 JIOCTARKA HA KOJIMYECTBATA HAABMILABAIIN NOCOUCHNTE B KOAORH 4 u 5. :
7/ BRIMOKHTENAT MOME Jia NOPBYBA Komudectsa Ao 10 neTH MO-BUCOKH OT THOCOMEHHTE B
xonosa 5, CpOXBT 38 I0CTABKE HA HAKBHUICHUTE KONIMYECTBA He MOXe Aa Ore no-gensr ot 180 mHy
OT JaTATa Ha MINpaIaye Ha roppyKkata, [Ipy A0CTaRKa Ha NOPHYAHKTE NO-BHCOKH KOJIHYECTRA cﬁc;,q
TO3H opox, M3NEAHRTENAT JBAKY HEYCTOHKA CEMIACHO YCJIOBHATA HA J0roBopa, A
8/ KonmyecTsata 3a A0CTAaBKA B KONOHM 4 ¢ 5 ca OTHE/IHA H HE3ABHCHMA CXHO OT JPYro. Y
9/ KonuaeoTsata 38 J0CTABKA b KOMOHA 5 1 BIUNOYBAT B CeGe OH KONIHIECTEATA 32 JOCTABKS B A
xosona 4, AN
10/ BRanosxuTenaT MMa IIPaBo /i1 HANPABH HOBPEMEHHO IOPBYKM 32 JOCTABKA HA zconnqecma o,
o1 XosloHn 4 1 5. heo T
11/ Bu3noskHTeadT iMa Npaso Ja aHy/IMpa HanpaBeHa [opeYka, AK0 T4 & B 3aKbCHeH e C NoBeYe
or 180 juu 0T ovaKBaHAaTA HAaTa 38 FOCTABKA. AMYNHPAHETO Ha MOPHYKA HE CIHpA HAJIArAHETO Ha
HEYCTONKH KbM M3rsnHuTeNns CBIIACHO YCIOBHATA HA JOTOBOpA. :
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