HOCHIGEA CE 8 KOMRIEKINA HA HEXHIUHCCKOMO NPeonodcen e
»\/\/‘ OBPA3EI]
NPENJOKEHHE
3a ydacTHe B ,,0TKpUTA” 110 B [IPOIENYPa 3d CKIIIOUBAHE HA PAMICQBO CTIOpasyMeRIe C
fpeaMeT: e
,Jocrapka ua xabenn 0,6/1 kV, ¢ PVC m3onamun n o6pnnica, ¢ Al xmna®, ped. Ne
PPD19-038

HO: ,,4E3 PASIPEAEJEHUE BbJTAPYA” Al
OT: ,,BAK-02“ OO/

anpec: rp. CamokoB, yia. ,,XpHCTO Homuep” Ne 7A

rem.: 02/ 978 54 55, paxe: 02/ 992 84 54; e-mail: office @ vak-02.com

Enuner paenTaduxanmonen ko 131008947,

IIpencrapnseano ot Vpaino Apanrenor Konspexn — Ynpasuren

JIume 3a xouraxty: Wgaiino Aparrenos Konspek, ten.: 02/ 978 54 55, daxc: 02/ 992 84 54,
e-mail: office @valk-02.com

YBAJKALMM I'OCITONH U I'OCIIOA,

TpegocrasaMe Ha Bamero BHEMauue NPEIOEHHETO HH 32 M3NBIHCHHE Ha oOMIecTEEHa
TIOPBYKA C IpeaMeT y,JdocTapka Ha kabemn 0,6/1 xV, ¢ PVC nsonanust u obpuBKa, ¢ Al
skuaa®, ped. Ne PPD 19-038, Obocobena nosuuns 1, Jloctaska Ha anyMHEHHAER Kaben ¢
nzonaius ot nommeprEmXIopay CABT-c/-x 3x185 eM / 95 M

1. 3amo3HaT ¢hbM U IpHeMaM M3HCKBAHMSTA Ha BB3ioiuTess, KaTo IPejCTaBAM TEXHHHMCCKHTE
crienpduranuy ot pazaen Il Ha JOKyMEHTAHHATa 38 YIaCTHE C MONBAHCHH BCHYKH H3NCKBANH
CcTOMHOGTH 33 BOMUKHM IIO3HIKH OT TIpeAMETa Ha NOPhUKATA B H3HCKBAHMATA, ONMHACAHH B
PaMKOBOTO CIIOPA3YMEHHE H IPHIOKEHHITA KbM HEro,

2. Ipencrapsm BCHMKH H3HCKBAHH JAHHM M JOKYMCHTH, nocouesn B llpaioxenne 2 or
HACTOAIMOTO TEXHMUECKO IIPEIoKere. 3aTI03HAT CbM C M3HCKBAHETO, He IPECTABCHHTE
foKymesTH TpsaGea fa OBAaT Ha GBIrapcki €3MK WM C NpeBof Ha OBIrapeks €3k,
NpHIPY)KEHH ¢ OPHTCHHANHHTE JOKYMEHTH, ¢ M3KINIOMCHHE Ha IPOTOKOIHMTE OT THUIIOBHTE
M3IATBAHMSA, KOHTO MOTAT JIa Ce NPE/ICTaBsT B CaMo Ha aHITHHCKH e3HK.

3, 3ar103HAT CBM, Y€ IIPEACTABCHATE OT HAC TEXHWYECKH TOKYMEHTH (IPOTOKOIH OT H3ITMTAHHA,
KATATO3M H JIp.) Ca JOKA3aTeNCTRO 3a ACKIAPHPARHTE OT MCH TEXHHYCCKH JAHHH H TapaMETpH
B TEXHHMYECKUTE ClerH(EKAHY Ha CTOKATa.

4, IToTRBK/aBaM, d¢ INPECTABSHETE OT HAC CTOXH, OMHCAaHM B TeXHHYECKoTo HA
UpeIIOKEHHe, INe OTTOBApST Ha TIOCOYEHWTE OT DBB3NONHTENI CTaHAGpTH WM Ha
CKBUBAACHTHH. B Cclyyai, ke JafeH MaTe€pHal OTroBapsl Ha CTaHJ@PT, CKBHUBAJIECHTEH HA
MOCOMEHHS, C& 3aUBDKABAME A4 IO OTpasuM B OTAENEH JOKYMEHT K [a DpejcTABHM
IOKa3aTeCTBA 34 EKBHBAJICHTHOCTTA Ha ABATA CTAHAAPTA.

5. TIpeocTassiM CIE/(HITE JAHHA 32 IPOH3BOJATEN/Y Ha kabeluTe, pe/iMeT Ha 0ONieCTREHATA
HOPBUKA: (YYACHHUKDI NONBAGY: adPec/i, npouseooumentt, meaeon/u 3a koHmaxm/u, yeb
catim/oee),

5.1 adpec: Koledovéina 1, 10000 3arpe, Xbpatus; npouseoounien: Elka d.o,0.; menegon:
+385 1 24 82 600; yeb caiim: hitps:/felica.hs/ '

520 e
6. [Tpeanaram cleTHIAT TAPAHIIOHESH CPOK 3a TIPE/INaraHuTe CTOKH — 24 Meceua / He no “MAIKO._
om 24 smeceya /, 0T JaTATa HA IPHEMO - IIpe/iaBaTelleH IPOTOKON 34 MOMyJaBaHe Ha CTOKATa G
BE3I0KHTEI. / \\
Ha ocHoBaHue un.36a an.3 ot 300 Ha ocHosaHue un.36a an.3 ot |
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7. 341103HAT CBM, 9€ BHZIOBETE CTOKH M NPOTHOSHHTE KOJHMYECTBA 33 NOCTABKA IHe GBAAT
TIIOCOUEHH OT BE3NONHTEID IPU BPOBEXKIAHE HA BBTPELICH KOHKYpenTeH H3Gop.

8. TIpiemanm KoNH4ECTBA CHC CPOKOBE 34 JIOCTABKA HA CTOKATA, ChryIacko |Ipunoienye 3 koM
HACTOAMOTO TeXHHIECKO IpeAnoKeHHE.

9. [lpremamM, Ye B CPOK 10 (He nose m\[4 Onut) OT maraTa HA HOAMHCBAHE Ha
pPaMKOBO CIOpazyMeHHe ¢ Bh3noxprens, me cm]/}ag a OTOBOP ¢ HOCOYESHHAT/TE B oiepTaTta
HOAH3BIHNTEI/N  (nonvica ce, axo yqacmmmw!n e Oexngpupan, He iye USHOAZEA
HOOUSIBAHUMEN 1), |

10. 3anosnat ceM, ue HpE HocnciBAlA OOIICCTRERA NOPHYKA UPes BHTPELIEH KOHKYpEeHTEH
H360p 33 CKIIOYBAHE HA KOHKPETEH AOTOBOP, H30OPHT Ha M3NBIHHTEN LPH OIpEACiiHe Ha
MKOHOMMYECKH Hal-H3roaHata oepra me O5/1e HAIIpaBeH 10 KpUTepuil , Hali-HHCKa eHa’.,
1. 3amo3sHaT chM, e MAKCHMANHUAT CPOK 32 M3NBIHEHHE HA KOHKPETEH JIOTOBOp Mg Ghae
olpeieNen 0T Bp31oxuTens B NOKaHaTa 3a yJacTHe OpH HocHeaBallaTa obIecTREHa TOPE KA
Ypes BRTPElleH KOHKYpeHTeR HaGop.

12. 3a moaroToBKa 1 TpefcTapiHe Ha odepra, chraacHo Wi 82, an 4, T. 2 oT 3011, 3a Hac ca
neobxonuMu MUHMMYM 10 KalCHIAapHE AHH, CYMTAHO OT JAaTaTa Ha Hinpamade or Bac Ha
IIOKaHa 3a NPEACTaBsHe HA 0QepTH.

13. B cmyualt yve Bpanoxurensr onpesens B nokauara no 9. 82, an. 4, T. 2 ot 3011 CPOK 3a
nosnygYarare Ha opepTa B pasMep Ha HOCOYEHHS OT HAC WIH HO-ABIET, TO HHE IPHEMaMe, de
CMe IOCTHTHANH ciiopasyMenue ¢ Branoxnrens, crruacuo iy, 78 ot 113017,

14, 3amosHatm cme CBC 3aKOHOBOTO IPABO HA BRIMONHTENS, ue NPH HENOCTHIAHE HA
CHOPa3yMEHHE 38 CPOKa HA MOily4arale Ha 0GepTH ¢ BCHYKH H30paHH HANBIHHTENH, CHIIHIT
MOJKe Ja OIPEAeNTH CPOK 3a mMojyyaBaHe Ha odepTH, cerimacho wi. 78 or 13011, koiito ne
MOZKe /g ObJle O-KpaThic 0T 7 JHH, CUHTAHO OT JATATA Ha H3NpAllaHe Ha [OKAHATA 110 1. 32,
an. 4, t. 2 ot 3011

15. Mindopmupan c¢xM, de BR3nomurensr (BKIOWITEARO Upe3 HEFOBAS TOMOIICH oprau, a
MMERHO HA3HAYCHATa 33 NPOBENKAAHE HAa NOPBHYKATA OUEHHTEIHA KoMucHs) e o6paboTea u
CHXpAHABA AHYHHTE JAHHH, HOCOYEHH B HACTOAIATA O(epTa, 3a HelHTe Ha TIPOBENKIAHE Ha
obIHecTBeRaTa TOPHYKA, KaTO 34 UEATA NIe TPEejipHEME BCHUKH HeoGXommME CHOpe.
JielicTrallaTa HopMaTHEHA ypeaGa MepKH 3a 3alIHTa Ha JIHYHATE MU TaHHH,

Hpunoncerua KoM HACHIOAOMD MEXHUYECKO HPednoNcerte:

1. Texruuecku usuckeanus u cneytuKayu 30 UNBANEHIE HA NOPLIKAMA — pasoen I om
OOKYMEHMAYUIING 3¢ YHOCHIUE —~ NORBAHENY HO CLOMBEINHUME MECd;

2. Hzuckeany 0oxymenn om Texuuyecku usuckeanus u cneyugurayu;

3. Cpoxoge 3a docmaeskd.

3abenescku;
1. Hacmosujomo npeonosicenue 3a usnuinenile Ha NOPLIKAMA e eOHO u Cbo 34 GCUHYKY
obocobeny nosuLLY,

2. B enyaaii ve yuacmrux yuacmed 3d nogede om eOna 060CoBeHa NO3ULUA, MO HACTOAUOMO
HPEOROCEHUE 30 USNBAHEHIUE HA NOPBYKANG CE HONBABA ROOMOCHHO 30 6CAKA eOHI O MsX U
Ce NOCMABs 8 KOMAACKN COKYMEHMU HQ MEXHUYECKO MPeOnodCceHUe 3d ChOMBemmama
obocobena nosuyus.

s

Ha ocHoBaHue un.36a an.3 o1 = ‘}
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[. TEXHAYECKH _CIFEIHPUK

M3IBJHEAVE HA TOPHUKATA

HEE ¥ VBHCKBAHWA HA BHINOKATEIA 3A

OBOCOEBEHA TIO3 i: OCTaBKa #A ANYMONHeB Kabej ¢ HIOMALMH OT COMBBHHHIKIODNI
CABT-c/-n 3x185 em /95 em"!
Hlanmenosanne Ha MaTepnaa: (aben BT-¢/-x 0,6/1 kV, ¢ PYC monanus
GB;';}K c AE CeKTOPHH MHOTOKHYHRH JKista
3x18 /95 nm?

Cuipareno na3panne ua Marepuana: Kabenn 9ABT—0/—>=< 0,6/1 kV, Al-em/PVC, 3x185/95 mm®

Obaacr: D — Kabenn HUCKO HANpeKente Karveropus: 10 - KaGenu, npopouauy, IHypose
Mepna eaunnoa: m Apapnitad sanaca: Jla

KapakTepucrHKa Ha MaTepuaia:

Kabeny 3a pasripesiefielHe Ha eIeKTpUMecka eHEprHs NpH HOMUHANHO Harpexenne 0,6/1 kV, ¢ anymuauesm

CEXTOPHH MHOFOIKHUHM TOKONPOBOJMMH JcHna 6e3 KOHLEeHTpUIHO ronarate, ¢ PVC wsonanms, ¢ PVC sbHIIHa

aTMocepoycToifuusa sammTHa 0GBHBKA C UEPEH LIBAT, ChC 3ANTL/ABAHE HA (PYTHTE C IUIACTMACOB MITH KayUYyKOB

MaTeprall, HEPasIPOCTPAHARALIA TOPEHETO,

Hanonieane:

Kabesre ce U3MION3BAT 38 HETIOABWIKHO TIOJIATAHE B 3eMi, KaGEHH NOMENIEHMS, KaHaH, TYHeH B KONeKTopY,

KAKTO 1 HA OTKPHTO [1PH MPEX0/ OT NOAZEMHA KbM Bh3AyHIHA SIEKTPONPOBOHE JIHHUA

CHOTBETCTEHE HA TPEAJIOKEHOTO M3NLAKEHHE ChC CTARKAPTHIANOHHUTE JOKYMeHTH!

Ka6enure TpsaOsa Aa OTroBapiT Hal-Mako Ha IMOCOMCHMUS NO-JONY CTAHARPT, BIVIIOHUMTENHO HA HETOBHTE

BAJIHIHK H3MEHEHUS, TONPABKHA K JOMBIHEHH:

o BJIC 16291:1985 “Kabenu CHNOBM 32 HEHONBMIKHO NONAraHe M M3ONALMA OT HONUBHHHIXIOPHA WM
SKBHBANIGHTHO/H.

VizrexBane KBM AOKYMEHTAIHATA i H3NHTEAHHATA

Ne
Tpnaoscenue Ne
o JoxymenT
(MM TEKCT)
pen
i Tun Ha kabenuTe ChrIIAcHO TIPHIMKAMUS CTAHAAPTH3AUHOHEH JOKYMEHT punomxerne Ne 1
(T, NAYY-I)
2 TpoTokonn oT THIOBY H3MHMTRAHKS HA OhIrapcKi WITH aHTTIUACKY ©3MK,
FIPOBEAEHH OT HESARHCHMA HINUTBATENHA JAB0PATOPHS - 3ABCPEHH 1COTIHA, C Tipunoxenne Ne 2
NPUITOKEH CIUCHK HA OTASHHHTE M3MUTBAHMA Ha OBArapcky e3nk
3 CeprHhHKAT/aKpeuTaLMS Ha He3ABUCHMATS H3NUTRATENHA NabopaTopus
pTH pe/pTan paropud, ITpunoxenne Ne 3
ApOBENa THUOBHTE H3MHTBAHMSA 10 T. 2
4 Hudopmaumsi 3a NPOBSKAAHHTE OT NPOH3BOAUTENS KOHTPONHM (pyTHHHH
bopman P A P A b (py ) [punoxense Ne 4
WBIHTBAHNA
5 MHCTPYKLHA 32 nosaraxe/MaTeriie 4 MOHTaK Ha kabena [{punoncerne Ne 5
6 EKCILIOATAILIHOHHR JBJITOTPARHOCT, TOAHHA [Mpustoskenue Ne 6
(30 ropuum)
3abenencku:

1. BcHake BoKyMeHTH Tpabea 1a Gnaat Ha GhIrapeky €3HK HITH ¢ NIPeRO. HA OBArapeKY e3UK, TIPUAPYIKEHH ¢
OPUTHHANHUTE JOKYMEHTH.
2. KaTanosute ¥ NPOTOKONMTE OT THIOBKTE W3MUTBAHAS MOFAT J1a C& NMPEACTABST U CaMO Ha aHITIMHCKH e3UK,

TeXHHYECKH NARHH
1. Hapamerpu Ha eleKTPHTICCKATA PAsHPENSTHTENHA MPEKa

Ne
noe ITapamernp CTOTIHO(’; \
pen y

FPD19-038— oTkpuTa npoLUeaypa 3a CKAYBaHe Ha PamKo

R
h/

Ha ocHoBaHue un.36a an.3 ot 30I1




1.1 | HomuHajHO Hanpexkenue 4007230 V

1.2 | Maxkcumanno paboTHO Hanpexetue . 4407253V

1.3 | HomusanHa wecrora 50 Hz

1.4 | bpott nporogHALM B eneKTpopaanpegemTenHaTﬁ Mpexa / 4 - nporoadnxosa (L1, L2,

13, PEN)
1.5 CxeMa Ha eNeKTpOpasIIpeicAHTEIHATA MPEXKa TN-C
.
2. XapakTepueTiien Ha paGoTHaTa cpega i

Ne L/

no XapaxTepreTnia Crofinocr

pen

2.1 | MakcumanHa TeMAepaTypa Ha BB3IYXa HA OKOJHATA Cpeja + 40°C

22 | MunHmanna TeMIepaTypa Ha Bb3JyXa HA OKOJHATA Cpefa Munye 25°C

23 Cpelna CTOMHOCT Ha TeMIIBPATYPATA HA BE3AYXA HA OKONHATA CPena, +35°C

” H3MepeHa 3a nepHog oT 24 h
2.4 | OTHOCHTENHA BIIKHOCT o 100 %
2.3 | Hanmopcka BUCOUHHA Jo 2000 m
3, O6niu TexHUYLCKN XAPAKTEPHCTHKY

Mo

HO
pen Xapakrepucraka HMzncwpane :
31 Homunamuo ganpexenus, Uo/U 0,6/1 kV

3.2 | Korcrpyxuus ua xabena Yerupu ToxonporoguMa skina ¢ PVC wsonauud, ¢ PVC

oORHRBKA, CHO 3aTTh/IRAHE Ha DYTHTE ,
33 Mapxa na xabena cernacto BC CABT-c/-w unu exBuBaneHTHOM :
16291 nmm exBuBaneHTHO/M
34 Matepran Ha TOKOTIPOBOAMHTE AnyMHBRIt
WHITR
35 Marepuan Ha u301a0MSTa HzonauHoHeH NONHBHHRIKIOPUAEH NIACTH(HKAT ¢ ROBHINSHH

SJIEKTPOM30NALHOHHH KauecTBA 3a MakcrManHa pabotHa
temnepatypa 70°C ceriacHo BIIC 5792 way expusanedTHO/H
3.6 | Marepuan va prHIzaTa oGBuBKa [NokprseH NOMUBHHHIKIOPHACH TNacTHdHIAT,
CBETOCTAOMAM3UPAH, ¢ HOPMATHA CTYAOYCTOMMUBOCT 40 MUHYC ;

35°C, za MaxcuMaitta paborra remnepatypa 70°C cbraacuo
BJAC 5792 unu exsuBaneHTHO/M i
3.7 | Marepuan sa sanbasane Ha HexurpockonuHa 1 Hesanenpalla RIacTMACA K KEYUYK,
yrure NIOAXCATIH 38 ACHYCTHMATA IPOATDKHTETHA paboTHA
TEMIIEPATYPA HA TOKOMPOROAHUMUTE XKHIA H 2 He AOIMyCKa
3a/leNBaHE i HOBPSIJIAHE HA WI0ALIATA.
38 IlgeroBa MapKHpOBKa Ha -
TOKOMPOBORHMHTE JKMIIA

3.8a | Kabemn ¢ uernpu 3eneHo-KBITo, Kathars, YepHO H CHEO i
TOKOIIPOROAUMH KA !

3.9 IpsT Ba REHUIHATA 34IIHTHA Yepex :
obBMBKA ]

3.10 | Homycruma fpo/tbIDKHTETHA 70°C

paborHa Tempeparypa Ha
TOKOTIPOBOJ{HMUTE HHNE

! lw/
)

/A

PPD18-038- oTkpwTa Npolenypa 3a cknicusane Ha pg

Ha ocHoBaHue un.36a an.3 ot 30I1




oo

pex XapakrepreTHia

‘\ Hanckpane
STy i

3.11 MaxcuManHo ZomycTiMa
TemMnepatypa Ha
TOKOTIPOBOAHMHETE JKHIA B
PEIRUM Ha KBECO CheJHHEHUS B
FPOILIKEHHE Ha 5 8

! 160°C

3.12 | PaznpocTpadeHue HA TOPEHETO

He ce gonmycka

3,13 | MuauMansa TeMIeparypa IpH
MOHTAX Ha Kabena

Munye 5°C

3.14 | Mapknpoeka

a) Kabeirs Tpabpa jia 6bae Mapkapan ¢ BIUIBGHAT WK peitedieH
iedaT ¢ MapkaTa B Hanpe:xeHde Ha xabena, ceusHie Ha
TOKOTIPOBOHMMHTE JK1/4, FOJIAEA HA IPOM3BOACTBO U CTPaHa Ha
NPOM3XOA.

6) MapkupoBKaTa o KLIDiAHATA Ha Kabena Tpabaa ja Gl Ha
HATEPBATH, KOUTO HE HAJBHLIABAT 1 m.

8) [To AnIoKHEaTa Ha KaGena Tpsfea ga Gwjle HateceHa ,,Oarama
MAPKHPOBKA” 33 [IBDKHHA HA BCOKH JIMHESH METHP.

3.15 | Omaxoeka

a) KaSenure Tpsbea na ObiaT AOCTABEHU HABUTH HA KabemHyu
GapabGaHy ¢ KB/LKHAHY CHITIACHO BJC 16291 amu
eKRUBANEHTHO/M.

6} JluaMeThpET Ha LEAMHAPUsHATA YaCT Ha xabenHua Gapabar,
pHPXY KOHTO ce Hapuea KabenwT, TpaGea fa Gbac chobpasel ¢
AOTIYCTHMIS MHHUMAIEH IRAMETHD Ha e[IHOKPATHO OIbBate Ha
kabena.

B) I1pu HarHBaHeTo Ha kabenwre Ha Gapabana TpsOBa Aa GraaT
B3GTH BCHYKM MEPKY 33 OTCTPAHABAHE Ha ONBCHOCTHTE 34
MEXAHHYHOTO MM YBpEKAaHe.

r) Ha kabenuute GapafaHi Tpabra ia uMa HaINCH Hafi-ManKo
33 HAUMEGHOBAHMETO HA 3BOAA TIPONIBOAHTEN, 1aTa Ha
NPOM3BOJICTEO, MAPKATA U CEUSHHETO Ha Kabena, IBMKUHATA Ha
kafena, HoMepa, pasMepa | TersiotTo Ha GapabaHa W CTAHAAPTA, B
CLOTRETCTBHE C KOHTO € NPOMIBEIEH.

1) Ha ctpanumre ra kaGenimis Gapaban cne cTpenka TpabBa Aa
hJie yica3aHa TOCOKATA Ha pasBMBaHe Ha kabena,

) Kabemyre TpsGBa Az 66427 HOCTABEHU ¢ MOHTHpAHA HA
KPaHIATa MM TOMIOCBHBAEMA HITH Apyra nofobna apmarypa
cpelly NPOHHKBAHE HA BOAA U BIIATA.

) Kpanmara Ha kaGena Tpsbpa fa 6baT GRKCHPAHH KM
Gapabana, 3a 12 He ce 0cBODOAT 10 Bpeme Ha
TPAHCHOPTHPAHETO.

3,16 | ExkcrmoartaiOHHA
JBJTOTpakHOCT

min 25 roi,

1, Anymuunes Kades ¢ H30IaHA 0T NOJHBHHIKIXIOPH] CABT-¢f-m 3x185 em /95 cm

Ne :

Ho Xapakreprcrirca Hznckpane

pea N

1.1 | HoMuHanuy cedenus Ha TOKOIPOBOAUMETE - 5, \
KU1 / \‘E\

1.1.] | OctoBHH TOXOTIPOBOHHMHE JKMA . 4 / 3x185 mm? R

PPD19-038- otkpuTa npolelypa 3a cun:-ot{;s{";me

Ha ocHoBaHue un.36a an.3 ot
30N
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no XapaxrepucTHKa \ Hsitcxsane
pea 1 /
1.1.2 | HeyTpasino TOKONPOBOIMMO MU0 \ / 1x95 mm?
1.2 | KoncTpykuus Ha TOKOHPOEOAMMITE JKMITA 7 -
1.2.1 | OcHOBHM TOKCRPOBGAHMM MHIIA ChC CEUSHHE / MHoronaann
185 mm? Y
1.2.2 | HeytpaiHo TOKONPOBOAMMO HHIIO CbC ) MHoroXHYHO
cedetive 95 mm?®
1.3 Kitac na reBKaBOCT HA TOKONPOBOAMMUTE 2
AKHIIA

1.4 DopMa HA TOKOTIPOBOAHUMIATE 1A -

1.4.1 | OcHOBHE TOXOIPOBOAHMH MHITA CHC CEYSHHE Cexropan
185 mm?
1.4.2 | HeyTpanuo TOKONDOBOIAHMO IKHIIO ChE CexropHo

ceuenne 95 mm?

EnexTpryecko CLIPOTHBIIEHHE Ha
TOKONPOBORHMHTE JKHIIA TIPH MOCTORHEH TOK
1.5 1 Temneparypa Ha kabena 20°C — ¢eraacHo -
BJC 904 yny exBuBareHTHO/H

£.5.1 | OcHOBRHY TOKOMPOBOLHMH JKHAS CHC celeHHe 0,164 Qfkm
185 mm*
1.5.2 | HeyTpaiaHo TOXOIPOBOIMMO KHNG CbC 0,320 Qfkm

ceveHte 95 mm?
Homuuanna gebenuda Ha H301anuaTa Ha
}1.G6 | TOXOIPOBORUMHETE JHIIA -

1.6.1 | OcHOBHH TOKONPOBOAUMH JKiIA CbC CEHEHUHE 2,0 mm
185 mm?
1.6.2 | HeyTpanHo TOKONpoBOAMMO SKHIO0 Che 1,6 mm

ceueHye 95 mm?
MunumanHa fiebe/iMHa Ha U30HAUAATE HA
1.7 | ToxonposogHMHTE NHITA -

1.7.1 | OcHOBHE TOKOTPOBCAKMHM XKHIA ChC CEUEHUE 1,7 mm
185 mm?
1.7.2 | HeyTpasaHo ToKONpOBOAHUMO YKHIO CBC 1,35 mm
cevenwue 935 mm®
Pajnanna nebenpna Ha BEHINHATA ODBHRKE Cortacuo BIAC 16291 uny exeuBaneuTHO B
1.8 Ha kabena
Lomyerum pagryc Ha ornBane Ha KaBesa Crermacao BJIC 16281 wiv ekepaneHTHOM
1.9

2. Anymunnes xafest 3a HEMOABIIKHO IIOJATAHE C H30NALNA OT NOAMBHHILIXIOpHA ¢ o3Havyenne CABT-
e/ 3x185 cm / 95 em

Ceuenne Ha Ceuenue Ha
No na OCHOBHUTE HEYTPATHOTO
CaKpaTeHo HaUMEHOBAKNE QO3zHavenue
cTamnapTa TOKOIPOBOJHMY TOKOIPOBOARMO
JKHIIA, mm? 3K¥JI0, mim?
20 10 9409 | Kaben CABT-c/-x 3x185 CABT-c/-x 3x185
o 185 a5
cM/95 oM AM95 cm s
r
\

|
PPD19-038- oTipura npoveaypa 3a culovsahe Ha pa

Ha ocHoBaHune un.36a an.3 ot 301
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Energetski | signalni kabeli za napone ¢o 1 kV Power and control cables for voltages up fo 1 kY

MYV, MAYY

ERERGETSKN SIGMALN KABELL i POWERAND CONTROL ABLES :
- SIZOLACION I PLASTEM OD PVC : WITHPYC IN-SLJLA{J()N AND EHEATH

Stara oznaka: PP 00, PP 00-A . Oid eode: PP 00, PP 00-A

Tipskaoznaka po HRNHD: NYY NAYY ! Typecodeacc.foHRNHD:  NYY, NAYY

Tipska oznaka po DINVDE: NYY, NAYY . Typecodeacc. toDINVDE: NYY,NAYY

Tipskaoznakape lEGiBS: Cu/PVCIPVC, APVCIPVC . Typecodeace. lolECand BS: CuPVCIPYC, APVCIPYC

Norma:  Siandards:

HRN HD 803 S1 tip 3G2 ) HRN HD 603 S1 Part 3G2
IEC 80 502-1 : IEC 60 502-1 :
N DIN VDE 0276 T 603 DIN VDE 0276 T 603

% BS 6346 : BS 6346 g

Nazivni napon: 1 kV © Nominalvoltage: 1kV

lspitni napon: 4 kV ‘ Testvoltage: 4kV

OPR KONSTRUMCCIE COMNSTRUCTION DESCRIPTION

1. Vodié: Zica ili uze od bakra tip NYY 1. Conducior; copper wire or rope lype NYY

uze od aluminija tip NAYY i aluminium rope type NAYY
2. Izolacila: PVC masa 2. Insulation: PVC compound
3. lspuna: brizgana elasiomerna ili piastomerna mjeavl- ~ 3. Fiffing: extruded elastomer or plastomer compound or
na ili omotane lermoplastiéne vrpce _ wrapped thermoplaslic lapes
4, Plast: PVC masa . 4, Sheath: PYC compound
i

Slika 2. Konslrukciia kabela lipa NYY i NAYY . Pleture 2. Construclionofcable type NYY and NAYY

Energetski kabeli / Power cable !

Signalni kabeli / Control capfg

¢ |Ha ocHoBaHue 4n.36a an.3
ot 30I1

C":D




Energetski | signain! kabeli za napong da 1 kV

MJESTO | PODRUSIE UPDRARE

U zemljv, kanale, na konzole, u suhim i viaznim prosiori-

jama i sl., gdje se ne o&ekuju mehanitka oltedenja, a kabe-

li nisu izloZzenimehanitkom via&nom istezanju.

U gradskim mrezama, industrijsiim pogonima, elekirana-
. ma i drugim elektriénim postrojenjima te za povezivanje
- signainih uredaja u industrifi, prometu i sl, Za potrebe MTK

sisterna upravifanja u distribucijskim mrezama, kod éelve-

raZilnth kabela vaéih presjeka ugraduje se u sredinu izme-

du Zila kabela dodaltnitizolirani vodié 2,5 mm?,

Tablica6.1.1. Konstrukcijski podagi energetskih kabela NYY, NAYY |

Power and control cables for vollages up fo 1 kV

S

e

. PLACE AND FIEL?F APPLICATION

In earth, ducts ondupport brackels, in dry and wet conditi-
i ons efc., where one does nol expect machanical damages
* and the cables are nol exposed to the mechanica! tensile |

strain.

In urban networks, industrial plants, electric power plants
and other eleciricity consumers and for connection of con-

trol devices in industry, traffic elc. For the necessity of MTK

conirol systems in distribution networks, at four-core cab- :

. leg of larger cross-section, an additional insulated conduc-

- torof 2,6 mn’ is applied in the middle among the cable co- _
res. :

Table 8.1.1. Conslruction Data on Power Cables NYY, NAYY and

30

1

i NYY-TG NYY-TG
"Nazivnipresfek - R " [Tezinakabela(priblizno)/|  Pakiranjel
kabela/ Deblfinaizolacije/ Debljinapladta/ | Vanjski premjer {priblizna)/ CabIeWeIght{appmx.g _MiPacklng‘_ i
 GableNominal | Insulation Thickness | Sheath Thickness| Overall Dlameter (approx.) "_"‘b}"'y\?v’”;‘&; ) Dui‘ﬁﬁ(ﬁhbanﬁ
_ Lross-section | S T | WYY-TG . 7T | Length) Drum |
nxmm’ L mm L _mm . kofkm i kgfkm | '
ix15 08 .| ] 89 65 | -
1x25 08 T4 B R
x4 1.0 8.1 s -
Lo 1xe R &6 s -
_1x30 10 94 175 -
Ctxze 12 124 360 -
1x35 12 133 485 -
150 14 150 810 -
1xX70 1,4 17,0 8¢ | -
£x95 18 7 1108 ;
1x120 i~ o Ta6s :
1x150 18 ) g tess o
1x185 20 2070 -
1x240 22 2690 -
1x300 24 ) ) 8256 -
2xi5 a8 175, -
2x25 08 o 225 -
2x4 0 ol 285 -
2x6 w0 N 30 1 -
2x10 10 485 -
2x18 10 680 480
2x25 12 | 1010 700
2x35 12 ] tess | 855
3x15 08 ] 195
Caxzh “os 260 .
3x4. 0 L 350 .
8x6__ 10 . 420 -
x| 10 575 | -
i BSO ¢ 545
x2% | 1235 | 785
5 1675 | 1005
/_ Ha ocHoBaHue 4yn.36a an.3 ot




Energelsid i signalni kabeli za napone do 1 kV Power ard controf cables for voltages up to 1 kV

Tablica 6.1.1, Nastavak Table 6.1.1. Continued:
e . e - o ———————
Nazivnipresjek T Tesinakebela(priblizno)/|{  Pakiranje/
kabela/ Dekijinatzolactie/ | Debljinaplasta/ | Vanjskipromler(priblizna)! | Cable Weight (approx.) Packing |
Cable Nominal | Insulation Thickness | Sheath Thickness ; OverallDiameler(appiox.) [ nyy | DuZinal|Buban}f |
nvv-te | NAYY L Lengin ;
Twm T e T ke G kgl [m
1,8 16,4 - 1000
BT 183 ) - 1000
1.8 247 . 1000
o #A 1000,
T e P < LA .. 1008
B R - S 28 1000
- 34,7 500
&5 } 22 392 500
‘ - FX- I 44 800 =
18 YR " 500 !
20 28 515 {500 .
B ¥ ' BT D “s786 E 500
] 2480 o83 | 500,
08 ] ooy e DR
a8 | . 1.8 ; 7147,78 ) i - i 1000
10 l 18 0 wer Lo _1609
, 10 S-S T | S I R
ol e e T e ] o
Coiep s | oms L oters oy 7700 1000
e oo 18 2020 ¢ 1285 | 1000 | B
i R R ,13__ SR S - PEP5 | 1585 | 500

Tablica 6.1.2, Konstrukaliski podaci signainih kabela NYY, | NYY-TG Tahle 61,2, Consiruction Data on Contrel Cables NYY, NYY-TG

" Nazivni presjek | o R o o - o Paliranje/
kabela/ | Deblfinaizolaclje/ Debljinapladta/ | Vanjskipromjer (priblizno)/ | TeZinakabela(prinlizno)/ Packing |
Cable Nominal | Insulation Thickness Sheath Thickness | Overall Diameter (approx.) Cabla Weight(approx.) | Duginal|Bubanj/ |
Cross-section | ! Drum |
et T Rm T e T e T T ke m
6x15 0,8 18 14,1 . 316
Cexes o8 T el L0 msel 0 4
B B N H SO - A - SO
ex6 10 R B A A SO . - I
xS . 08 18 A A 85
7x26 0,8 B R we L. ..M
Tx4 S ¥+ S S I - 18,1 s
B2 T - S S N N SR -
O Bx1s LA 18 | L 18e .o %8s
8x25 i o8 e ] oL 525
X TR T T AR . B s 6
8x8 ; 1.0 % 18 | 208 . Brs
oxis o8 1w Atz 445
x5 1 08 - B R I 1L
x4 - TN
0%6 ‘
12x18 :

{Ha ocHoBaHue un.36a an.3 ot K
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Energetsit | signalni kabell za napone do 1 kv Power and conlrol cables for voltages up fo 1 kV

: 1
Tablica 6.1.2. Nastavak | Table 6.1.2. Conliued |/
Nazlvnipresjek | | T ' T Pairange/ |
kabela/ Debljinaizolacije/ | Debijinaplasta/ | Vanjskipromjer {priblizno}/ Tefinakabela(priblizno)/;,  Packing |
Cable Nominal | insulation Thickness | Sheath Thickness | Overall Diameter (approx.) Cable Waight (approx.}) | DuZinas Bubanj/ :
Cross-secilon Length Drum |
Tk T - R I - R B
e b0 8 | 965 1000
BRI T RN B s (oo
Codaxts 08 | 5850|1000 | BDA2.
Mxzs | 08 785|100 | BD-
1axq | 10 io o [foog | BO-1
Uxe 0 1405 1000 | BD-16
15 | e8| 18 615 1000 | BAD-2
o otex2s 08 o870 |f000 | BD-14
1exd 18 (145 000 | BD-14
16%6 L o E 100 [
Ci8x15 o8
o8
1w
o
'0}8”7 B
08 ; :
b8
08
L 08
b 08
: 08
o8 ’
Lo08
D
D8
.08
Coetxis ] Tes T
6x28 | 08 i N

Ha ocHoBaHue un.36a an.3 ot
30
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ELKA do.0. TEHMCOK S SPECIFIKACIIA
e TRCHNMC AL SPECHTATION

i
i

Type:

Crandard: 11D 603 §113G
Nominal voliage; D61 ERY
Test vollage: FRV O Smin

1

{“onductor
[psulation: PV

Fiter: extruded compound
Sheath: PV

MAYY-J

CONSTRUCTION DESCRI PTION

afuminium. class 2. sector shaped. compacied

.
Table 1:
e : ! ?‘}# % T i
i . N i slerma - . H
. . . , Insulation Sheath cE v Cahle welght
Ivpe ; {ongtruetion . R diameer ;
’ o thickness | thickness ST b fappon)
: 1 (approx.) ;
) ni‘\ e uémn o i -a-nn] T e v
' L6 Lt ]
. i.()' K '
kI A
SIS0 M T AM IR
‘\5115\‘ OSSN T 20 . ,_.?,EQE‘__ I
S0 SM 120 2 5 400 . 3
)/
lerndics {’,b i elid, Ve E legdedan i ]\(.n{g 1[ Mo
st ’ f Uheched
TP Ay v TR I Ha ocHoBaHwve un.36a an.3 ot
{ % 30n
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INSTITUT ZA ELEKTROPRIVREDU | ENERGETIKU d.d.

Zavod za visoki napon i mjerenja

ENERGY INSTITUTE Inc.

High Voltage and Measurements Department

POTVRDA O TIPSKOM ISPITIVANJU
CERTIFICATE ON TYPE TEST

CTT-2009-019-1-eng

Datum 2008-09-10 Omot spisa 9/236/09.LAR
Date File number
Narutitelj ELKA kabeli d.o.0.

Customer

Predmet ispitivanja
Tested Object

Proizvodac
Manufacturer

Naéin ispitivanja

Koledovéina 1, 10000 Zagreh, Croatia

Power and control cables 0.6/1 kV with PVC insulation and
sheath, type code NYY (PP 00} and NAYY (PP 00-A}, type 3G,
power cables of constructlon 1 or 4x (1.5 - 300y mm?, 2, 3 or
5% (1.5 — 35) mm?, S[gnalcabies of construction 6, 7 8,10, 12,
14, 16and19x(1 5 - 6) nmn’; 24, 24, 27, 30, 37, 40, 52!61)((15
and 2.5) mm?®

ELKA kabeli d.0.0.
Koledovéina 1, 10000 Zagreb, Croafia

HEN HD 603 51:2001 + A2:2007 + A3:2008 (HD 603 $1:1994 +

Test method A1:1997 + HD 603 A2:2003) part 3G and HEP Special Standard
N.033.01, Bilten No. 130

Rezullall ispilivanja dani su u lzviestaju o ispitivanju br. TT-2609-019 od 2009-09-10

Test results are given in test report No.

Zakliugak Power and control cables 0.6/1 kV, type code NYY (PP 00) and

Conclusion NAYY (PP 00-A), type 3G, have successfully passed the

Potvrda vifjedi do
Certificate is valid 1ill

performed type tests accord:ng to the stated standards.

Change in material or construction, but not fonger than 3
years,

Napometa This certificate represents a correction of certificate No, CTT-
Naote 2009-018-eng: The test report letter designation is corrected
from TR to TT.
Ovaj dokument nije potvrda o sukladnosti proizvoda, This paper is not a certificate on conformity of prudlj&cL
Za suliladnost bilo kojeg prolzvoda tipskl eznafenog The responsibiiity for conformity of any product having
kaa i ispitani uzorak odgoveran je proizvodat, the same daeslanation with that tesied rests with the

manufacturer,

Po oviadtenju direktora

Manager
INSTITUT
m&sﬁmmmzm
'ZE‘NERRgngKUd d —1Ha ocHoBaHue un.36a an.3 ot 300

Dirglior / General Managor | & [+385 1}6170 461 3
Vedilelj odjefa { Dapl. Managor : & (+385 1) {15 'f

Fag (+385 1} 617¢ 1/ 6171 454




This document is property of Energy institute, Reproduction

Ovaj tokument je iskljudivo viasnidwoe IE Zagreb,

and use in non intended application is not permited.

Pretisak i upotreba izvan namjene nisu dopudieni.
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INSTITUT ZA ELEKTROPRIVREDU | ENERGETIKU did.
Zavod za visoki napon { mjerenja .

ENERGY INSTITUTE Ine,
High Voltags and Measurements Department

(ZVJESTAJ O TIPSKOM ISPITIVANJU ; TT 2009-019-eng
TYPE TEST REPORT

Datum 2009-09-10 Omot spisa 9/236/09.LAB

Date File number

Narucitelj ELKA kabell d.0.0.

Customer Koledovégina 1, 10000 Zagreb, Croatia

Predmet ispitivanja Powsr and control cables 0.6/1 kV with PVC insulation and
Tested object sheath, type code NYY {PP 00) and NAYY (FP 00-A}, type 3G,

power cables of construction 1 or 4x (1.5 -300), 2, 3 or
5x (1.5 - 35), signal cables of construction 6,7, 8,10, 12, 14, 16
and 19% (1.5 - 6); 21, 24, 27, 30, 37, 40, 52 i 61x {1 5 and 2.5) mm’

Proizvodac ELKA kabeli d.0.0.

Manufacturer Koledovéina 1, 10000 Zagreb, Croatia

Uzorak Type test renewal.

Sample According to the customer's statement of 22.7,2008. no

changes were made on the concerned product since the
previous type test certification,

Nadin ispitivanja HRK HD 603 $1:2001 + A2:2007 + A3:2008 (HD 603 51:15%4 +

Test method A1:1997 + HD 603 A2:2003) part 3G and HEP Special Standard
N.033.01, Bilten No. 130

[spitivati Type test renewal performed by: Domagoj Bozié, B, Sc. EE

Tested by

ispitivanifu prisustvovali -
Aftendants

e =
st ) Z%{ >

S N
Opseg izviestaja  12+24 stranica \/.é A
Comprised pages 4
S
J
RezuHati Ispltivanja odnase se samo na ispitane uzorke, The test results refate onrly to the samples tasted. T

lzviedtaj sastavio
Composed by

Ha ocHoBaHune un.36a an.3 ot 3001
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Vodite odjela I Dept. ManagSt LB
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| 3. TESTRESULTS & §
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3.2.1.1  Mechanical properties bafore and after ageing treatments {clause 4,11} _7
3.21.2  Loss of mass test (clause 4.1.2) 7
3.213  Thermal stability (clause 4.1.3) 8
3.2.1.4  Elongation at low temperatures {clause 4.1.4) 8
3.2.2 Tests on core (¢lause 4.2) 8
3.2.2.1  Thermoplastic properties (clause 4.2.1) 8
3.22.2  Heat shock test (clause 4.2,2) 8 .
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32.24 Wateé absorption {clause 4.2.4) Ha ocHoBaHue un.36a an.3 oT
3.2.3 Tests on DMV5 sheath (clause 4.3) 30n
3.2.3.1  Mechanical properties before and ater ageing treatments (
3.2.3.2  Thermoplastic properties (clause 4.3.2)
3.23.3  Thermal stability (clause 4.3.3) g
3.23.4  Elongation at low temperatures {clause 4.3.4) fQ\
32.3.5 Loss of mass test (clause 4.3,5) (‘O \
3236, Hoat shook test (clause 4.3.6) D5 \
3.2.4 Te}ﬁ op completed cable (clause 4.4) 10 \\ .
LS 2/ Bending test at low temperature (clause 4.4.1) 10

/”\ /;/4 2 Impact test at low temperature (clause 4.4,2)
oy
7 g
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4. ENCLOSURES

4.1

4.2

43

3.2.4.3 Ageing tests on completed cable (clause 4.4.3)

10

M
7
i
[

J

3.2.4.4  Flame retardance test (clause 4.4.5)

1

3.2.5 Consfruction (clause 2)

Al
12

Technical characteristics of power and control cables 0.6/1 kV, type code NYY

(PP0O) and NAYY (PPO0-A), type 3G (4 pagss)

12

Type test report for power and control cablés 0,6/1 kV with PVC insulation and
sheath, type deslgnation NYY(PP 00} and NAYY(PP 00-A}, type 3G, No. TR-

6473/02, Energy Institute, Zagreb, 19.03.2002, (19 pages)

12

Manufacturer's statermant of 22.07.2009. deciaring that materdals, cable

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

certificate (1 page)

12

frea"
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Energy institute Inc., Zagreb, Croalia . /Repo)t No, TT 2003-019

Object of the type test renewal is a power and signal cable with PVC insulation and sheath,
with copper or aluminium conductor, type coda NYY, NAYY acc. to HRN HD 603 S1 type 3G
or PP 00, PP 00-A acc. to HEP Special Standard N.033.01, Biltan No. 130, with cross-
saction 1,5-300 mm?® and rated voltage 0.6/1(1.2) kV, manufactured by ELKA kabeli d.o.o,,
Zagreb, Croatia.

According to the technical consbruction of power and signal cables given by the
manufacturer in enclosure 4.1, the following cable constructions are produced;

»  power cables: 1 or 4x (1.5-300) mm®
2, 3 or 5% (1.5-35) mm*

o signal cables: 6,7, 8,10, 12, 14, 16 and 19x {1.5-8) mm?*

21, 24, 27, 30, 37, 40, 52 and 81x (1.5 and 2.5) mm”

This type test renewal was performed on the basis of the customer's statement of 22.7.2008.
which declares that materials, cable construction and documentation remain the same as in
the previous type approval certificate (Enclosure 4.3)

Ha ocHoBaHue un.36a an.3 ot
30Ir

TEST SCOPE AND METHOD

The lype test on the power cable with PVC Insulation and sheath was p
accordance with HRN HD 603 S1 type 3G in the following scope:

21 TYPETESTS, EL?/IRiCAL (clause 3)
V4
1. Insulation specific re {s:pala/zé measurement (clause 3.1)

et SO T

T 2009019 ong-db | 3 : 5/09.LAR
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% Energy institute Inc., Zagreb, Croatia "~ Repoit No. TT 2009-019
g 2. AC voltage test on insulation (clause 3.2) 3 J,./
3. Sheath surface resistance measurement (clause 3.3) B

2.2  TYPETESTS, NON ELECTRICAL (clause 4)

2.2.1 Testing of Insulation (clause 4.1)

E a} Mechanical properties hefore and after ageing treatments (clause 4.1.1)
by Loss of mass test {ctause 4.1.2)

{ &) Thermal stability (clause 4.1.3)
d} Elongation test at low tempsrature (clause 4.1.4)

2.2.2 Tests on core (clause 4,2)

E ay Thermoplastic properties (clause 4.2.1)

b) Haat shock test (clause 4.2.2)

c) Bending test at low temperature (clause 4.2.3)
g d) Water absorption (clause 4.2.4)

} 2.2.3 Tests on sheath (clause 4.3)

a) Mechanical properties before and after ageing rsatments (clause 4.3.1)
g b) Thermeplastic properties (clause 4.3.2)

¢y Thermal stability {clause 4.3.3)

l d) Elongation test at low temperature (clause 4.3.4) s
&) Loss of mass test (clause 4.3.5)

H . .
) f) Heat shock test (clause 4.3.6) SSQCHoBaH”e 4n.36a an.3 ot

2.2.4 Tests on completed cable (clause 4.4)
a) Bending test at low temperature (clause 4.4.1)

b} tmpact test at low temperaturs(clause 4 4.2)
c) Ageing tests on complaeted cable (clause 4.4.3)
d) Flame retardance test (clause 4.4.5)

2.2.5 Construction (clause 2}

a) Number of wires

h) Conductor diameter

¢} Insulation thickness

d) Sheath thickness

a) Overall diameter of the cable

E - e - .._‘«,JI

P L .= W
9235/09.LAB
1.




Enargy Institute inc., Zagrab, Croatia S 7 . Report No. TT 2008-019

]

Type tests ware done on the 15 m long sample, type code NYY-J (PP 00) and cross-section
4x25 mm? with one green-yellow conductor.

e

Resudts of the type tests are given in the test report No. TR-6473/02 (Enclosure 4.2)

31 TYPETESTS, ELECTRICAL (clause 3)

311 Insulation specific resistance measurement (clause 3.1)

(nsulation resistance (R) was measured at ambient temperature of {70£1)°C, with 500 V DG
voltage. Tha measurement was performed 85 s after applying the voltage.

Specific insufation resistance (p) is calculated from the measured insuiation resistance (R)
by the following formuia;

2aL-R

p=— [Qcm]
In—
d
whera;
L = length of the core sample, m .
D = diameter over the insulation, mm
, . . , .36a an.3
d = inner diameter of the insulation, mm ggﬁcmaame un.36a an.3 ot
Al service temperature of 70°C, measured insulation specific resistance was
v
2,2-10" Qem \\J?
(min. allowed value is 10" Qom) |
AN
(\
34.2 AC voltage test on insutation (clause 3.2) , \

i
4 £
i

N
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Energy Institute Inc., Zagreb, Croatia Regort No, TT 2008-018

!
Voltage test was performed on the 10 m long sample by applying Sé)J«l'z, 1.8 kV AC voltags
for 4 hours.

The tested sample satisfied the requirements because there was no breakdown of the
insutation during the test,

3.4.3  Sheath surface resistance measurement (clause 3.3)

The measurement was performed after the 500 V DC voltage was applied for 1 minute. On
the 150 mm tong sample and at amblent temperature of 20°C the measured sheath surface
resistance was 850-10° Q, which is far greater then the min. allowed value of 10% 0.

.

39 TYPE TESTS, NON ELECTRICAL (clause 4)

3.2.1  Testing of insulation (clause 4.1)

3.2.4.4 Machanical properties before and after ageing treatments (clause 4.1.1)

Table 4-1: Tensile strength and elongation at braak

Measured

Black Blue Greenfyellow | Required ;
Tensile strength -
Before ageing (MPa) 16.8 16.4 15.9 min. 12|Ha ocHosanve un.36a an.3 ot
After agelng at 100°C, 168h, 6 -3 -8 +20 |30M
variation (%)
Elongation at break
Before ageing (%) 289 294 290 min, 175
After agelng at 100°C, 168h, -4 -8 -7 £20
variation (%)

3.2.1.2 Loss of mass test (clause 4.1.2)

TT 2009-019 ang-db
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[/
After heating the sample in the chamber at 100°C for 168 h, the following loss of mass was
measured (in mg/lom®):

« black cora 1 mg/om?

o blue core 1 mglem?

¢ greenfyellow core 1 mgfem?

Allowed max. value is 1 mgfem?,

3.2.1.3 Thermal stability (clause 4.1.3)

At a temperature of 200°C the minimum allowed value for the thermat stability is 100 min.
The measured values on all four cores were 100-101 min.

3.2.1.4 Elongation at low temperatures (clause 4.1.4)

At a temperature of (-2022)°C measured efongation on black, blue and green/yeliow cores
was 44/51/49%, which is greater than the min. allowad vaiue of 20%

3.2.2  Tests on core (clause 4.2)

3.2.2.1 Thermoplastic properties (clause 4.2.1) \ i"‘m

Ha ocHoBaHue un.36a an.3 ot

For a sample heated to 80°C for 4/6 h (40 min), the max aliowed value is 50%. 300

The values measured on 4 cores were 48/43/43 (%} which complies with the require

3.2.2.2 Heat shock test (clause 4.2.2) T

After 1 hour, at a temperature of 180°C, no cracks appeared, which complies with the Cod
requirsments. :

/

Use 4.2.3)

3.2.2.3 Bending test at low temjerélure (¢l

7

TT 2009019 engdb | £ 5 /23 09.LAB
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T

At a temperature of (-204£2)°C, the bending test satisfied the requirements, because no

cracks appeared.
3.2.2.4 Waler absorption (clause 4,2.4)
On the sample immersed In water at (70+£3)°C for 10 days (240 h), with applied 1 kV test

voltage, no brekdown of the insulation occured, which satisfies the requirements

3.2.3 Tests on DMVS5 sheath (clause 4.3)

3.2.3.1 Mechanical properties before and after ageing treatments {clause 4.3.1)

Table 4-2; Tensile strength and elongation at break

Measured Required
Tensite strength
Before ageing (MPa) 17.0 min. 12.5
| After ageing at 100°C, 168h, variation (%) -7 +20
Elongation at break
Before ageing (%) 248 min 150
After ageing at 100°C, 168h, variation (%) -7 + 20

™y

3.2.3.2 Thermoplastic properties (clauss 4.3.2)
Ha ocHoBaHue un.36a an.3 ot
30N

On a sample heated to 90°C for 4/6 h (40 min), the measured value was. 43%, W
than the max. aflowed value of 50%.

3.2.3.3 Thermal stability (clause 4.3.3)

At a temperature of 200°C the minimum allowed value for the thermal stability is 80 min, The

measured value was 85 min., which complies with the requirements,
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At a temperature of (~20£2)°C the measured elongation was 55%, which complies with the
min. alowed value of 20%.

3.2.3.5 Loss of mass fest (clause 4.3.5)

L]

After the sampie has been heated fo 100°C for 168 h, the max. aliowed loss of mass is
1.5 mg/em®.
The measured value was 0.55 mg/em® which satisfies the requirements.

3.2.3.6 Heal shock test (clause 4.3.6)

After 1 hour, at a temperature of 150°C, no cracks appeared, which compties with the
requiraments.

3.24 Tests on completed cable (clause 4.4)

3.2.4.1 Bending test at low temperature (clause 4.4.1)

At a temperature of (-20+2)°C, ths bending test satisfied the requirements, because no
cracks appearsd. h

3.2.4.2 Impact test at low temperature {clause 4.4.2) Ha oCHOBaHME Yn.36a an.3 oT

30

Al a chamber temperature of (-20£2)°C, after the impact no cracks appearad on
which Is in compliance with the requirements,

3.2.4.3 Agelng tests on completed cable (clause 4.4.3)

Tensile strength, measured variation:
e PVC, type DIV4 insulation; measure )vaiu

TT 2009-0¢9 eng-db




Energy Institule Inc., Zagreb, Croalia RKeport Mo, TT 2009-018
7
s

s PVC, type DMV5 sheath; measured values were —3% and —3%
Elongation at break; measured variation;

s PVC, type DIV4 insulation; measured values were ~5% and +1%
s PVC, type DMV5 sheath; measured values were +3% and 3%

3.2.4.4 Flame retardance test (clause 4.4.5)

The flame retardance test was performed acc. to IEC 60332-1/93 on a cable sample
600£25 mm long, set vertically with a distance between supports (lower - upper} of
550425 mm.

The flame from a Bunsen burmer (IEC 60695-2-4) is positioned at an angle of 45°, 475 mm
from the lower end of the upper support. The fiame is applied for 120 s fo a cable with a

26.2 mm outer diameter. B
The sample has passed the test bocause the charred length of the cable was fess than ]
50 mm from the lower end of the upper support.

3.2.5 Construction (clause 2)

a) Conductor consists of 7 wires, while the min. required number is 6 wires.
Condustor diameter: tha measured value was 5.8-6.0 mm which does not exceed the
max. allowed value of 6.6 mm.
b) Insulation thickness (min./nom.) complies with the min. allowed value of 0.98/1.2mm.
Measured vaiues: black 1.10/1.3, blue 1,17/1.3 and greenfyellow 1.17/1.2.
) Sheath thickness (min./nom.) complies with the min. required valus of 1.8/1.8 mm.
The measured value was 1.82/1.9 mm
d) Overall diameter of the cable was 26.2 mm We;

Ha ocHoBaHue un.36a an.3 ot
30r
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4. ENCLOSURES

e e e e S T

4.1 Technical characteristics of power and control cahles
0.6/1 kV, type code NYY (PP00) arid NAYY (PP00-A), type 3G
(4 pages)

4.2 Type test report for power and control cables 0,6/1 kV with
PVC Insulation and sheath, type designation NYY(PP 00) and
NAYY(PP 00-A), type 3G, No. TR-6473/02, Energy Institute,
Zagreb, 19.03.2002. (19 pages)

4.3  Manufacturer's statement of 22.07.2009. declaring that
materials, cable construction and documentation remain the
same as in the previous type approval certificate (1 page)

=

Ha ocHoBaHue un.36a an.3 ot
30N
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Enclosure 4.1
Technical characteristics of power and control cableg 0.6/1 kV, type
code NYY (PP00) and NAYY (PP00-A), type 33(4 pages)

Ha ocHoBaHue un.36a an.3 ot
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Enargatski | signalni kabell za napone do 1 kv

E‘i\_/ﬂ\/ /?

Power and conlrol cables for voltages up lo | k\//

PP 00, PP 00-A

ENERGETSKI SIGNALNI KABEL|
SIZOLACIJOMIPLASTEM D PVC

Tipskaoznakapo HRNHO:; NYY,NAYY
Tipska oznakapo DINVDE: NYY, NAYY
TipskaoznakapolECIBS: Cu/PVC/PYE, AIPVCIPVG

Norma:
HAN HD 603 51 tip 3G2
1EC 60 502-1
DIN VDE 0276 T 603
BS 6346

Nazivni napon: 1 kY
Ispitnf napon; 4 kv

OPIS KONSTRUKCIE

1. Vodié: Zica ili uZe od bakra tip PP 90
uZe od aluminija tip PP 00-A

2. lzolaclfa; PVYC masa

3.Ispuna: brizgana etastomerna ili plastomerna mis8avi-
nz ili omotane termoplastine vipee

4, Plagt: PVC masa

Bilka 2. Konstrukcija kabsta tipa PP 00 | PP 00-A

./
L/

POWERAND CONTROLCABLES
WITHPVC INSULATION AND SHEATH

Type code ace, loHRNHD:  NYY NAYY
Typecodeace, lo DINVDE:  NYY, NAYY
Type code ace. tolEC and BS: CufPVC/PVC, AWPVC/PYC

Standards:
HAN HD 603 81 Part 3G2
IEC B0 502-1
DIN VDE 0276 T 603
BS 6346

Neminal voitage: 1 kV
Testvoltage: 4 kV

CONSTRUCTIONDESCRIPTION

1. Conductor: copper wire or rope type PP g0
aluminium rope type PP 00-A

2, Insulatlon: PVC compound

2. Filling: exiruded elastomere or plastomeare compound
or wrapped thermoplastic lapes

4. Sheath: PVC compound

Pleture 2, Construction of cable typs PP 00 and PP 00-A

Energetskl kabell / Power cable

¢
A
}\\\us

30r
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nargalski i signalni kaball za napona do 1 kY

Power and control cables {or vollages upfto | kY

MJESTG | PODRUCJE UPORABE

U zemiju, kanale, na konzols, u suhim | viainim prostosi-

 famaisl, gdie se ne ofekuju mehanitka osiedenia, a kabe-

It nlsuizloZeni mehaniékom viadnom istezaniu.

U gradskim mreZama, industrijskim pogonima, elekirana-
ma i drugim elekbifnir postrojanima te za povezivanje
signainih uredaja u indusliiji, prometu i st Za potrebe MTK
sistema upravljanja u distribuciiskim mrezama, kod Seive-
roZilnih kabela vedih presjeka ugraduje se u sredinu fzme-
du Zila kabela dodatni izolirani vodic¢ 2,5 mm’.

Tahllea6.1.1. Konslrukecijski podaci energetskih kabeta PP 00,
PP 90-ATPP0C-TG

PLACE AND FIELD OF APPLICATION

In earth, ducls, on support brackels, in dry and wet conditi-
ons elc,, where one does not expect mechanical damages

strain.

in wrban nelworks, industrial planis, slectric power planis
and olher afeclricily consumers and for cannaction of con-
irol devices ininduslry, iraffic ste, For the nacassily of MTK
control systems in distribution natworks, at four-core cab-
les of targer cross-seciion, an additional insuiated conduc-

for of 2,5 mm’ is applied in the middla among the cable co-

res,

Table 6.1.1. Construction Dala on Powsr Cables PP 90, PP 00-4
and PP 00-TG

i and the cables are not exposed lo ths machanical fensile

b
o

Ha ocHoBaHue 4n.36a an.3 ot

| 1%1,5 0,8 1.8 8,9 85 1000 { BD-6
! 1%2,5 0.8 1.8 7.4 80 - 1000 | BD-6
g tnd | 10 18 8,1 105 - {000 | BOD-7
| 1x6 10 18 23 125 - 1000 | BD-7
‘ 1x10 10 1,8 9,4 | 17 - o | BT
1%18 10 18 10,8 250 o | BO-B .
1435 1,2 1.8 12,4 360 1000 | BO-9
1%35 1.2 1.8 133 465 1000 | BO-10
1x50 1,4 1.8 15,0 510 - 1000 | BD-10
170 1.4 1,8 17,0 830 - 0c0 | BO-12
1x96 16 1.8 18,7 1105 - 1000 | BO-12
1x120 1,6 1.8 20,3 1365 - 1000 | BD-i2
1% 150 18 i.8 22,2 1655 . 1000 | BO-14
1x 185 20 20 24,8 2070 - 1000 | BD-14
1x240 2,8 20 27,8 2690 - {000 | 80-15
£ X300 24 2,0 36,1 3255 . joga—lBo e
2x1.5 08 1,8 £1,0 175 . 10
2%2,5 0,8 1.8 12,2 | oms - 0
2x4 1,0 {8 13,4 285 . 10d
2%6 1,0 B 1.8 14,4 350 - T e
2x10_ | 1,0 18 16,0 465 - 104
2x18 10 L8 19,8 650 480 0]
2x95 1,2 18 22,2 1010 700 104
| 2x35 12 1.8 24,4 1285 855 £00
{ axis 0,8 8 135 195
I axes 0.8 18 12,8 280
3nd 1,0 I8 14,3 , 350
i 3x6 1,0 18 15,1 VEEES
T axio 1o 18 18,8 /515
850
1235
1675
230
310
405




f Energelski | signalni kabeli za papone do | kv

Tabllea 6.1.1. Nastavak

o

P

Table 6,1.1. Conlinued

——
H

4X6 10 18 16,4 495 . 1000 | 8D-10
4% 10 1.0 18 18,3 705 ; 1000 | BD-12
4% 18 10 18 21,7 1045 B840 1000 | BD-12
€%25 1,2 18 258 1560 935 1000 | BD-14
4%35 12 19 288 2085 1208 1000 | BO-16
4%50 1.4 1,9 20,8 2325 1135 1000 | BD-16
470 1.4 21 34,7 3220 175 500 | BO-14
4x95 1,6 22 33,2 235 1925 500 | B0D-16
4xi20 16 2.2 414 5270 2340 500 | 8D-16
T x50 1.8 2,4 46,4 6510 2940 600 | BD-18 |
4% 185 2,0 26 515 8275 3788 500 | BD-20
| 4x2d0 2,2 23 57,6 10355 4495 500 | BD-20 ]
47300 2.4 30 63,9 13245 5630 500 | BD20|
5x15 4.8 1.8 13,2 285 . 1000 | BD-10
5225 08 1,8 14,8 355 . 1060 | BD-10
x4 1,0 1.6 18,7 490 - {5h0 T Bo-12
6%B ) 7.8 7.8 500 - 1000 | BD-12
5¢10 1,0 2 198 845 . 1000 | BD-12
516 1.0 1.8 _ 239 (275 770 1000 | BD-14
5x25 1,2 1.9 Y 2020 1235 000 | BO-16
5x35 1,2 2,0 32,9 2625 1535 500 | BD-14

Tablica 6.1.2, Konslukaijski pedac! signalnth kabela pp 00, PP 00-TG

Table 5.1.2. Construction Data on Controi Cables PP a0, PR Og-TG

Ha ocHoBaHue un.36a an.3 ot

1
6x2,5 08 18 15,9 415 1
Gx4 1,0 18 18,1 570 K
5x6 10 18 19,2 685 1{30n
7x1,5 08 1,8 1
7x2,5 08 1,8 1
7x4 10 1.8 1
7x6 10 1.8 1
Bx15 08 1.8 1
8%2,5 08 1,8
ax4 1,0 1,8
Bx6 10 1.8
10x1,5 08 18
10%2,5 08 1,8
10x4 10 1,8
10x6 10 1,8
12315 04 8
12%2.,5 0.8 18
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Power and corrol cabifjé for volt

S

’

Fan
/ j
j_qas tp ot kV

Enecgelskii signaini kabell za napone do 1 kV
!
#‘
L
Tablica 6,1.2. Nastavak Table 6.1.2. Continued
e tzulﬁzuw_ai‘gv.:ﬁ'g« 7 s
%&aﬁ%| i g%é&'ﬁia
wz w%i : ’f{h“%}%
12x4 1,0 1,8 23,3 965 1000 | BD-14
12x8 1,0 1.8 24,9 1235 1000 | BD-14 |
14%1,5 08 1,8 18,5 550 1000 | BD-12
i 14%2.5 0,8 1,8 213 755 1000 BD-14
{ 14x4 1,0 1,8 24,4 1110 1000 | BD-14
14%6 1,0 1,8 26,2 1405 1000 | BD-16
16%1,5 0.8 1.8 19,4 515 iooo | BD-i2
16x2.5 0.8 1.8 22,4 870 1000 BD-14
15%4 1.0 1,8 25,7 1245 1000 | BOD-14
16x€ 1,0 1.9 218 1580 1000 BD-16
91,5 0,8 1,8 20,3 7C0 1600 BO-12
19x25 0,8 1.8 23,5 980 1000 | BO-14
19x4 1,0 18 271 ) 1420 000 | BO-18
19x6 1,0 1,9 29,2 810 1000 | BD-16
21x%1,5 0,8 1.8 20,9 680 1000 | 8D-12
21%25 0,8 1,8 24,1 995 1000 | BD-14
24%1.5 0.8 1,8 22,9 760 1000 BO-14
24 %25 0,8 1,8 28,8 1145 1000 80-18
27x1.5 3 08 1,8 23,6 850 1000 BO-14
| arx2s5 | 08 18 273 1250 1000 | BD-16
| 30x15 0,8 1,8 24,3 925 1000 | BO-14
a0x25 0.8 1,9 28,4 1330 1000 | BD-16
37x15 0.8 1.8 26,2 1065 000 ) BO-16
37x25 038 1.9 30,6 1645 1600 BO-16
aux 1,5 0.8 1.8 27,1 1220 100G BO-16
40x2,5 0,8 2,0 319 1775 500 | BD-14
52x1,5 g8 2,0 31,0 1535 500 BD-14 ;
B2x2,5 08 2,1 3s.2 2275 500 BD-14 i
8ix15 08 2,0 22,8 1765 500 | BD-14 I :
61x2,5 0.8 2,2 38,6 2555
Ha ocHoBaHwue un.36a an.3 ot
30nn
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Enclosure 4.2
Type test report for power and control cables 0,6/1 kV with PVC
insulation and sheath, type designation NYY(PP 00) and NAYY
(PP 00-A), type 3G, No. TR-6473/02, Energy Institute, Zagreb,
19.03.2002. (19 pages)
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This document is propery of Enargy Institute. Reproduction

Cva] dekument je iskjjudive viasnidtvo |E Zagreb,

and use in nen intended application is not permited.

Pretisak { upolreba I2van namjene nisu dopusteni.

INSTITUT ZA ELEKTROPRIVREDU 1995
[ ENERGETIKU d.d. Ispilai laboratocij =
oviadlen od : o
Zavod za visoki napon i mjerenja ~ ISPITNI LABORATORLJ DZNM-NSO po B
HRN EN 45001
ENERGY INSTITUTE Ltd.
High Voilage and Measurements Department - TEST LABORATORY
iZVJESTAJ O TIPSKOM ISPITIVANJU 7
TR-6473(02 :
TYPE TEST REPORT |
Datum 2002-03-19 Omot spisa 9/12/02.LAB
Date File number i
b
Narugitelf ELKA Electric Cable Works =
Customer Zitnjak bb, Zagreb, Croatia

Predmel tspitivanja
Tested objest

Proizvodad
Manufacturer

Uzorak
Sample

Naéin ispitivanja
Test method

tspitivati D. Sevar techn,, S, Jureti¢ techn,
Tested by

Ispitivanju prisustvovali -

Attendants

Opseg {zvjestaja
Cornprised

1245

Power and control cables 0.6/1 KV with PVC insulation and
sheath, type code NYY (PP 08) and NAYY {PP 00-A), type 3G,
power cables of construction 1 or 4x (1.5 - 300}, 2, 3 or

5x (1.5 ~ 35), signal cables of construction §,7, 8, 10,12, 14, 16
and 13x {1.5 - 6); 21, 24, 27, 30, 37, 40, 52 1 61x {1 5 and 2.6) mm’

EE_KA Elactric Cable Warks
Zitnjak bib, Zagreb, Croatia

Powar cable NYY-J type 3G (PP 00), 4x25 mm®

HRN HD 603 St type 3G and HEP Special Standard,
amendments of Bilten No, 22

slranica
A

pages :\L//L//

Rezultall ispitlvanja odnose se samo na ispitane uzorke,
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D} Loss of mass lest (clauss 4.1.2)
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¢} Thermal stabliity {clause 4.1.3)

2

-»-:; [

d} Elongalion at fow temperatures (clause 4.1.4)

Ha ocHoBaHue un.36a an.3 ot
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4.2.2 Tests on core (clause 4.2)
a) Thermopiastic properties (clause 4.2.1)

b} Heat shock test (clause 4,2.2)
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1. TEST OBJECT / !
L

The type test object is a powar and signal cable with PVC insulation and shealh, with copper
or aluminium eonductor, type code NYY, NAYY acc. to HRN HD 663 S1 lype 3G or PP 00,
PP 00-A acc. to HRN N.C0.006, with cross-section 1.5-300 mm® and rated voltage -
0.6/1(1.2) kV, manufactured by ELKA, Zagreb.

According to the technical constiuction of power and signal cables given by the

manufacturer in enclosure 5.1, the following cable constructions are produced:

¢ power cables’ 1 or 4x {1.5-300) mm?
2, 3 or 5x {1.5-35) mm®

«  signal cables: 6, 7,8 10,12, 14, 16 and 19x (1.5-8) mm®
21, 24, 27,30, 37, 40, 52 and 61x {1.5 and 2.5) mm®

Type tests were done on the 15 m long sample, type code NYY-J (PP 00) and cross-seclion
4x25 mm® with one green-yellow sonduclor.

The sample for the type test was recieved by the laboratory on 2002-02-20 and iabeled
249/D. The tests were performed between 2002-02-20 and 20072-03-15,

I e\ﬁ M

2.  TEST SCOPE AND METHOD

Ha ocHoBaHue 4n.36a an.3 ot
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The type test on the power cable with PVC insulation and sheath was /pe
accordance with HRN HD 803 51 type 3G in the following scope; J/
~

21 TYPE TESTS, ELECTRICAL (clause 3)

1 Insuiaton specific reststance measurement {clause 3.1)

TR54/102 ongldocds S LOS 97 fﬁﬁz.u‘\ﬁ
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/
|

2. AC voltage lest on insulation (clause 3.2) 1 / i
3. Shealh surface resistance measurement (clausek’»épq

r

2.2 TYPETESTS, NON ELECTRICAL (Cl\aus 4)

;S

2.2.1 Testing of insulation {clause 4.1) '

a) Mechanical properties before and after ageing treatments (clause 4.1.1)
b) Loss of mass test (clause 4.1.2)

¢} Thermal stability {clause 4.1.3)

d) Elongation test at low temperalure (clause 4.1.4)

2.2.2 Tests on core (clause 4.2)

a) Thermoplastic properties (clause 4.2.1)

b} Heat shock test (clause 4.2.2)

¢y Bending test at low temperalure (clause 4.2.3)
dy Water absorption (clause 4.2.4)

2.2.3 Tests on sheath (clause 4.3)

o3

Machanical properties before and after ageing treatments {clause 4.3.1)

o

)
) Thermoplastic properties (clause 4.3.2)
¢) Thermal stability (clause 4.3.3)
} Elongation test at low temperature (clause 4.3.4)

o

e) Loss of mass test (clause 4.3.5)
f) Heat shock test (clause 4.3.6)

2.2.4 Tests on completed cable {clause 4.4)

a} Bending test at fow temperature (clause 4.4.1)
b) Impact test at low temperature{clause 4.4.2)

¢} Ageing lests on completed cable (clause 4.4.3)
d) Flame retardancs test (clause 4.4.5)

2.2.5 Construction (clauss 1)
Number of wires

o D

Conductor diameter

o2 9O

)

)

) Insulation thickness
) Sheath thickness

)

Overall diameter of the cable

@

T

d

Ha ocHoBaHue un.36a an.3 ot
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The equipment of the HY Laboratory of Energy Institute used for electrical tesls is listed in
the table 3-1.

Table 3-1: Energy institute measuring equipment
Storage No., Name
48/3 Insulation resistance measuring set 50-1000 VOC, UNILAP-ISOX g
361/VNL Two pole HV transfermer 30 kY, 50 Hz |
358A/NL Regulating transformer 220/380 V
62/3 Voltmeter, 600 V, 50 Hz; Iskra FLO 125
6713A Eleclrical resistance meastring instrument; with four wires Iskra M5055
360/ VNL Transformar 20000/100 V
358/NN Current source 1000 A (2000 VA)

For non-alectric tests was used ELKA's equipment, fisted in the tabie 3-2.:

Table 3-2: ELKA, Zagreb measuring squipment

Storage No, Name

16383 Mechanical breaking machine ZWICK, Germany, type 1446

8371 Drying chamber 50 |, manufactured by Heraeus, Germany

8375 Drying chamber with ventilator 150 1, Heraeus, Germany

23783 Climate chambre VUK 68/500, Heraeus/Votsch, Germany

16694 Micrescope Classen &

Ha ocHoBaHue un.36a an.3 ot
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4. TEST RESULTS \ /

41  TYPE TESTS, ELECTRICAL (clause 3)

41,1  Insulation specific resistance measurement {clause 3.1)

fnsulation resistance (R} was measured at ambient temperature of (70x1)°C, with 500 V DC
voltage. The measurament was performed B85 s after applying the voltage,
Specific insufation resistance (p) is calculated from the meastred insulation resistance (R)

by the following formula:

2z LR

lng
o

[Qem|

wheare;
L = length of the core sample, m
D = diameter over the insulation, mm

d = inner diameter of the insulation, mm
At service temperatUre of 70°C, measured insulation spacific resistance was

2,2-40" Qom

)

(min. allowed vaiue is 10" Qcm)

30n

41.2 AC voltage teston insulation (clause 3.2}

Ha ocHoBaHue un.36a an.3 o1 |

Y

. 14 / |
i / E1!

Voltage test was parformed on the 10 m long sample by appfying’/so Hz, 1.8 kV AC voltag \\ ;
for 4 hours. '

The tested sample salisfied the requirements because there was ngfjéﬁegkdown t}'f”"t'hé«,
insulation during the test. ]
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4.1.3

T

Sheath surface resistance measurement claus 3.3)

The measurernent was performed after the 500 V DC voltage was applied for 1 minute. On

thee 150 mm long sample and at ambient ternperature of 20°C the measured sheath surface
resislance was 850-10° (), which is far greater then the min. allowed value of 10° Q1

4.2  TYPE TESTS, NON ELECTRICAL (clause 4)
421 Testing of insulation (clause 4.1)
a) Mechanical properties before and after ageing treatments (clause 4.1.1)

Table 4-1: Tensile strength and elangation at break

Measured
Black Blue Greenlyellow | Required

Tensile strength

Before ageing (MPa) 16.9 16.4 15.9 min. 12.5 :
After ageing at 100°C, 168h, -6 -3 -8 +20 |
variation {%)
Elongation at break E
Before ageing (%) 289 294 290 min. 175
After ageing at 100°C, 168h, -4 -8 7 £20 |
variation (%)
b) Loss of mass test (clause 4.1.2) il

Alter heating the sample in the chamber at 100°C for 168 h, the}g‘ﬁowmg loss of [30M

measured (in mg/om?:

L]

]

o

bfack core

btue core

greenfyellow core

1,01
1,00
1,00

Ha ocHoBaHue un.36a an.3 ot
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Allewed max. vatue is 1 mg/em®.

c) Thermal stability (clause 4.1.3)

Al a lemperature of 200°C the minimum allowed vaiue for the thermal stability is 100 min.
The measured values on all four cores were 100-101 min.

d) Elongation at low temperatures (clause 4.1 .4
At a temperature of {(-20+2)°C measured elongation on black, blue and greenfyellow cores

was 44/51/49%, which is greater than the min. allowad value of 20%

4.2.2  Tests on core {clause 4.2)

a) Thermoplastic properties (clause 4.2.1)

For a sample heated Lo 90°C for 4/6 k (40 min), the max allowed value is 50%.
The values measured on 4 cores were 48/43/43 (%) which complies with the requirement.

) Heat shock test (clauss 4.2.2)

After 1 hour, at a temperature of 180°C, no cracks appeared, which complias with the
requiraments,

T

c) Bending test at low temperaturs (clause 4.2.3) Ha ocHoBaHue un.36a an.3 ot
30mn

¢
A
Al a temperature of (-20+2)°C, the bending test satisfisd the-fAquirements, bec:

oracks appeared, /\ re
! A

d) Water absorption (clause 4.2.4) fQ /

TR 8473-9% sngl dac.dy




Enargy lnstitute Ltd,, Zagreb, Croalia

Report No, TR-6473/02

E/‘
|
\1/7

On the sample immersed in water at (70£3)°C for 10 days (240 h),/with applied 1 kV test

voltage, no brekdown of the insulation occured, which satisfies ,‘ti\yr/equirements
l

4.2.3  Tests on DMV5 sheath (clause 4.3)

a) Mechanical properlies before and after ageing treatmeants {clause 4.3.1)

Table 4-2; Tensile strength and elongation at break

Measured Required
Tensile strength
Before ageing (MPa) 17.0 min, 12.5
After ageing at 100°C, 168h, variation (%) -7 +20
Elongation at break
Before ageing (%) : 248 min 150
After ageing at 100°C, 168h, variation (%) -7 +20

b) Thermoplastic properties (clause 4.3.2)

On a sample heated to 90°C for 4/6 h (40 min), the measured value was, 43%, which is fess

than the max. allowed value of 50%.

o) Thermal stability (clause 4.3.3)

At a temperature of 200°C the minimum allowed value for the thermal stability is 80 min. The

measured value was 85 min., which complies with the requiremerits,

d) Elongation at low temperatures (clause 4,3.4)

Al a lemperature of (-20+£2)°C the measured e@&aﬁ/g s 55%, which complies

min. allowad value of 20%.

e) Loss of mass test (clause 4.3.5)

Ha ocHoBaHue un.36a an.3 ot
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/
After the sample has been heated to 100°C for 168 h, th max, allowed ioss of mass is
1.5 mglom®. o

The measured value was 0.55 mg/em® which satisfies the requirements.
fy Heat shock test (clause 4.3.8)
After 1 hour, at a temperature of 150°C, no cracks appeared, which complies with the

requirements,

4.2.4  Tests on completed cable {clause 4.4)

a) Sending test al low temperature {clause 4.4.1)

Al a temperature of (-2042)°C, the bending test satisfied the requirements, because no
cracks appeared,

b) Impact test at low temperature {clause 4.4.2)

At a chamber temperature of {(-20+2)°C, after the impact no cracks appeared on the cabls
which is in compliance with the requirements.

G) Ageing tests on completed cable {clause 4.4.3)

Alter heating the sample for 168 h at 80°C, the measured tensile strength and elengation at

i
I
I
4

5

e Ty

break do not exceed the allowed variation of £25%,
Tensile strength, measured variation:

o PVC, typa DIV4 insulation; measured values were —4% and 0% 300
o PVC, type DMVS5 sheath; measured values were —3% and ~3%
Elongation al break; measured variation:

e PVC, type DIV4 insulation; measurad values wera 5,/nd +1%
»  PVC, type DMVS sheath; measured values Ware 3% mnd 3%

Ha ocHoBaHue un.36a an.3 ot
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d) Flame retardance test (clause 4.4.5) J/‘/ ;f
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The flame relardance test was parformed ace. to IEC 60/32 1193 on a cable sample
600+25 mm long, set vertically with a distance belween supports (lower — upper) of
550425 mm.

The flame from a Bunsen burper (IEC 60695-2-4) is positioned at an angle of 45°, 475 mm
from the lower end of the Upper support. The flame | IS applied for 120 s io a cable with =
26.2 mm outer diameter, :
The sample has passed the test because the charred length of the cable was less than ,
50 mm from the lower end of the upper support.

|
4.2.6  Construction (clause 1) | S
|
a) Conducter consists of 7 wires, while the min, raquired number is 6 wires. §
Conductor diameter: the measured valye was 5.8-6.0 mm which does not exceed the !
max. allowed value of 6.6 mm. |
b) Insulation thickness (min/nom.) does not fall bellow the min. allowed value of
.98/1.2mm.
Measured values: black 1.10/1.3, blue 1,17/1.3 and greenfyellow 1.17/1.2.
¢} Shealh thickness (min./nom.) complies with the min. required value of 1.8/1.8 mm.
The measured vaiue was 1.82/1.9 mm

d} Overall diameter of the cable was 26.2 mm

5, ENCLOSURES

Ha ocHoBaHue un.36a an.3 ot
30r

51 Technical characteristics of power and control cables
0.8/1 kV, type code NYY (PPOO) and NAYY (PP00-A), typ
(4 pages)

52 CERTIFICATE No. 70193-1, SN
SGS, International Certlﬁcat;on
Switzerland, (1 page)
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b
Enclosure 5.1 :
Technical characteristics of power and control cables 0.6/1 kV, type i
code NYY (PP00) and NAYY (PP00-A), type 3G :

(4 pages) |

|

f &4
!

; {i
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é. Enorgetski | signalni kabell za napone do 1 kV E l@ % ‘& \

PP 00, PP 00-A

6.0, ENERGETSKL [ SIGNALNI KABEL! § [ZOLACLIOM
I PLASTOM OD PVC

Tipska ozaeks po HD; NYY, NAYY
‘Fipska oznaka po DIN VDR NYY, NAYY
Tipska oznaka po IEC{ BS:  Cu/PYC/PVC, APYVCIPVE

Morme;
HD 603 51 Part 3G
[BC 60 502
DIN VDR 0276 T 603
BS 6346

Nazivod azpem: 1 kV
{spitnl napon: 4 &V

OPIS KONSTRUKCIJE;

L Vodi&  Zica ili ufe od bakea tip PP 00
u?e od aluminija tip PP 00-A

2. lzolacija: PVC masa

3. Ispuna: brizgana elastomerna ili plastomerna mjcfavina
ili omotans termoplastitne vepes

4. Plast  PYC masa

Siika 2% - onstrukeija kabela tipa PP 001 PP DD-A

/

e P57

fi.l. POWER AND CONTROL CABLES WITH PYC INSULA-
TION HND SHEATH

Tvpe code ace. (o HD: NYY NAYY
Type code ace. lo DIN VDE: NTY, NAYY
Type code acc. to [EC and BS:  CulPVUIPVC, ANPVCIPYC

Standards:
HD 603 81 Pant 3G
IEC 60 502-1
DIN VDE 0276 T 603
BS 66

Nominal voltage: | KV
Tost voltage:d kI

CONSTRUCTION DESCRIPTION:

L. Comdfuctor: copper wire or rope  type PP 00
alurninium rope fype PP -O0.A

2 Insulation: PYC compound

3. Filling:  extruded elastomere or plastomere compound or
wrapped thermaplastic tapes

4. Sheath:  PVC compound

Piclura 2, - Consiruclion of cable type PP 00 and PP 00-A

Energetski kabeli /
Power cable

Signainl Kabell /
Control cable

__‘PO\Y,EJ'/E/J:ld cyztm.‘ calbifes Jor vallages up lo | kv‘%

30Mn
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b Energelaki | signaini Kaboll za napore do | kY E L

MJESTO | PODRUCJE UPORABE:

' zemljy, kanale, ma korzole, usuhim i viaZnim prostorijama i
it. pdjs se olekuju mehanitka oftedenja, 4 kabeli nisu izloZeni
nehanigkom viadnom istezaaju,

U gradskim mrefama, industrijskim pogonima, clektranama
drugim elektridnim postrojenjima tc za poverivarje signalaih
1eedaja u industrijl, promstu sl Za potrebe MTK sistama
pravijanja u distribucijskim mreeZama, kod SetveroZilnih ka-
Sela veéih presjeka ugraduje se u sredinu izmedu Eila kabela

i
/

P d fgnlf bl E lo 1 kY
é awar and cpnlrel cablas for voltagas up lo T X ‘i‘.@

/’ "\/’/‘

=

AREA AND PLACE OF APPLICATION!

In earth, ducts, on support brackets, in dry and wet conditi.
ans elc., where one cen not cxpect mechanical damages wnd
the cables are not exposed lo the mecharical tensile strain.

It arban networks, industrial plants, electric power plants und
other eleciricity consumers and for connection of control
devices in industry, traffic ete. For the necessity of the MTK
conirol systems, in distribution networks, by four-cure cables
af higher cross-section specinfly marked insulated conductar

Jodatni izoliraaivodit 2,5 mm’. of 3,5 ﬁ'_lm2 cross-section s applied.

“pblica 6,11, - Koostoukciki podaci energeiskih Kabela PP 00, Trble §.0.1, - Construction Date on Power Cables £P 99, OF 0040 ; ]
PP D0-ALPE 0O-TG and PP D0-TG LB
TeZinn kabels (peiblifoo) /| Pakdranje/
plazival presjek kabela/ | Debljina izolacije/ | Debljina pladia /| Yanjskl promjer (peiblisna) /| _ Ceble Weight, (approz.} Prcking
Cabie Nomtinal Cross-seefion | Isitdation Thickness | Sheat Thickness Overall Diameter, (apprax.) P 06 DuZina/| Bubanj/
PP 00-A
PTG Lenght | Drumn
ngom . mm, mm kg/km krkm m
Lel§ 0.8 18 6,9 63 - 1000 | BD-6
[x23 08 L8 7,4 80 . 1000 | BDS
x4 o Ln L8 4t 1G5 - e | BD?
116 10 18 86 125 - i | 8D-7
Lx10 1,0 18 94 175 . 00 | BD-7
lx16 1,0 14 10,8 230 - 1000 ¢ BD-8 H
1 x25 1,2 18 £2,4 360 - 1660 | BD-S
[ x33 1,2 1,8 £33 463 . {00 | BD-10
! Lxs50 14 L8 i3,0 610 - 1000 | BD-1D i
] {x70 1,4 1,8 11,0 830 - 100¢ + BD-12 1
1x95 1,6 LB 18,7 [0 - 1000 | BD-12 |
{x120 1,6 1,8 20,3 1365 - ot ) BD-12
1 Lx150 1,8 1,8 222 S - | w00 ] BD-1d
; {xI185 2,0 20 24,8 2070 - 1000 | BD-14 i
! {x240 2,2 2,0 279 2690 - 1000 | BD-16
{2300 2.4 2,0 30,1 Jes” - 1000 | BOD-16 ' [
2xL3 0,8 1,8 11,0 173 - 104
2x23 0,8 1,8 12,2 225 - 104
2xd t,0 L 134 285 - Ll Ha ocHoBaHve yn.36a an.3 oT
1x6 1,0 8 14,4 350 - W30n
2xid 1,0 1,8 16,0 463 - 10
2xi6 Lo 18 18,8 £80 480 10
2x25 1,2 18 22,2 1010 760 10
2133 1,2 1,8 24,4 1285 855 0]
3xi3 0.8 18 ii,5 03 - 10
32,5 08 1,8 128 260 - 10
i 3x4 10 18 14,3 350 - 10
Ixé 1,0 1,8 151 420 - 10
Jx10 i,0 1.8 16,8 575 - [Etey TU=TE -
3116 1,0 1,8 19,8 858 545 000 | 802 || W% \\\
3x8 1,2 L8 23,5 4 1235
3535 12 18 %5 7] 1675
413 08 [ 247} 30
4525 0.8 K3 N ) 310
x4 1,0 18 NisA ] 65
j /
| NI VA
! B i 3
: LI
|
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é% Enorgaiskl | signaini kabali za napons do 1 kv

Mastavak tablice 6,1, L.

}
/
(.

-

Table 6.1.{ - Continucd

E EE % a& Pg. ar and conirol catles lor vollages ug fo ! kv%

“tekina kabela (pribliZuo) / Pakicanje/
Nuzivai prosjek kabela/ { Debijina izolaclje/ | Debljiaa plula [ | Vanjski promjer (priblizno) /i Cable Weight, (apprac) Packing
| Cable Nomina! Cross-sectivn | (nsulation Thickness | Sheal Thickness | Overnfl Diameter; (upprox.) BIrOo Dutina/ | Bubanj/
| Pe 007G bE 00-4 Lenght | Drum
| 5
axmm’' mm nm mm kg/km kg/km m
dx6 L0 18 16,4 455 - 1000 | BD-10
4x10 1,0 18 18,3 ity - 1000 BD-12
dx16 1,0 HES 24,7 1045 640 1000 | BD-12
4x25 12 (8 25,8 1560 935 10Co § BD-i4
4x33 1,2 L9 28,6 2065 1205 1000 | BD-16
4250 L4 L9 29,8 2325 L33 1600 | BD-i6
4x70 14 21 34,7 3220 1475 300 | BD-#
4x935 15 22 19,2 4235 1925 500 1 BD-i6
4x120 1,0 2,2 414 52N 2340 300 BD-16
4x150 £8 2,4 46,4 630 2940 00 | BD-i8
4x183 2,0 2,0 513 8275 3735 300 | BD-2G
4 x240 2,2 2,8 37,6 L0335 4495 500 BD-206
4 x300 24 3,0 03,9 13245 5630 300 | BD2G
Sxi5 0,8 1,8 13,2 255 - tlon | BD-1
B 3x2.3 08 L8 14,8 353 - icoo0 | BD-1§
1 S5xd 1,0 1.8 16,7 450 - 1000 BD-12
5 Sxb 1,0 LB 7,8 800 - 1o | BD-12
! Sxl0 L0 LB 19,9 845 - 1000 | BD-12
' 3x16 10 i8 735 %55 T 000 | BDAA
; $x33 1,2 L2 29,4 2020 1233 1600 | BD-16
| 5x35 12 20 3.9 W 1535 300 BD-4

“Eahtlea 6,02, - Konsloukeljskipodaci signelnib kabela PP DO, PF 007G

Tuble 6.1.2. - Construction Data on Contrel Cables PP 80, PP D0-TG

LKAad.d., Zilnjakb.b

Pakiraaje
Nazival gresjek kabela/ | Debljina izolacije/ | Dobljina pindta /| Yanjski promjer (priblifne) /| Teilan kavela (pribiizmo) £ Yecking !
Cuble Nominal Crosy-section ] Insulation Thickness | Sheat Thickness | Overalt Diasneter, (approx.) Cable Weight, (approx.) | Duz Lo s *
Len
1 g

ALl HLEL B i kg/hm = Ha ocHoBaHue un.36a an.3 ot
6x1.5 0.8 1,3 14,1 310 Waon

6x2.5 08 1,8 13,9 413

6x4 L0 1,8 18,1 50

6x6 10 1,8 19,2 683

7x1,5 0,8 1,8 i4,1 325

722,58 0,8 1.8 15,9 440

x4 1,0 L8 18,1 (i1

7x6 1,0 L8 19,2 130

§xt,5 0,8 L8 15,0 353

Bx25 0.8 L8 17,0 3%

8xd 1,0 1,8 19,3 686

Bx6 Li LB 20,9 S 8B

x5 0.3 i3 172 ] iB

105325 08 LB 96 .~ A 615

0d L0 LB 226 Y ¥ ] &30

04 1,0 1,8 4,2 ] / 1063

2x13 0,8 18 17,7 i/ / 495

12523 0,8 18 0.2 1] / 690
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% Energetsid i slgnalni kaball za nzpona do | kV E L % ﬁ Power and 004l cabies for wllages up fo ! w&

Mastavak tablice 6.1.2 Table 6.1.2. - Centinued
Pakivanje /
1 Nuzivul prosjek kubela) | Debljina izatacije/ | Debljiaa pladta /| Vaujsid promjec (pribiifno} /| Tetlaa kubels (priblifno) / Packing
| Cable Nomsinal Cross-secfion | Inswlation Thickness | Sheat Thickiess Overall Diameter, {approx.) Cable Weight, (approx.} | DuZinaf| Bubanj/
i Lenght | Drum
] o XMm mn oL mm kpfn n
i 124 Lo L8 23,3 965 1000 | BD-U
i 12x6 1,0 L8 249 1235 1G00 § BD-14
] 14xl3 08 1,8 18,5 330 1000 | BD-12
I 1dx25 08 1,8 21,3 753 1000 BMD-14
1dxd L0 1,8 24,4 1110 1000 | BO-1
idxb 1,0 1,8 26,2 1405 060 | BD-16
16x1,3 0,8 [K:] 19,4 615 oo | BD-12 g
i 16x2,5 0,8 t8 224 370 1000 | BD-14 E
; thxt L0 L8 57 1248 1000 ) BD-1 ?
166 Lo 1,9 278 1380 o0 | BD-16
19x13 0,3 18 20,3 70 WE | b2
19x2,5 08 L8 23,5. 930 1000 | BD-i
19x4d K] 1,8 21 1420 {00 ¢ DBD-16
19x6 L0 L9 29,2 L8106 1060 | BD-16
21xt5 0,6 1,8 20,9 G680 00 | BD-12
21x2,5 0.8 LB 24,1 995 1060 | BD-l4
| 2dx1,5 08 18 11,9 760 1Co0 ; BO-id
{ 24xds 0.8 1,8 26,9 L5 W0 BD-16
27x13 08 18 23,6 830 1000 | BD-ld
i 23 05 L8 113 {250 1020 BD-16
055 | 0s 1.8 24,3 7 neo | BD-I
30x23 0.8 %] 28,4 1330 10 | BD-6
¥7x1,3 0,8 18 26,2 1065 1006 | BD-16
F7x2,5 08 19 30,6 1645 1000 | BD-16
40515 0.8 1,8 27,1 1220 1800 | BD-i6
4023 08 2,0 39 1775 300 § BD-14
52%15 08 20 340 133 300 | BD-1d
52x25 08 2,1 36,2 227> 500 | BD-14
N 6ixl3 0% 2,0 32,8 1763 500 | BD-4
6lx25 038 2,2 38,6 2333 300 | BD-té

Ha ocHoBaHue un.36a an.3 ot
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Enclosure 5.2
CERTIFICATE No. 70193-1, SN EN IS0 9001:1994 issued by SGS,
International Certification Services AG, Zurich, Switzerland,

(1 page) |
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SGS International Certification PhH2

Services AG i
|
Certificate Number 701931
SGS International Certification Services AG, Zurich,
certifies that :
_‘ﬁ.

R

ELKA d.d.

HR-10000 Zagreb, Croatia

has introduced and is applying a Quality Management
system,

On the oceasion of the certification audit by $GS-CS the
Quality Managament Systam has been assessed and
registered as meeting the recuirements of:

SN EN{SO 9001 : 1994

The scope of the Quality Management System i
certification covers: i

Design, production and servicing of electrical
conductoers, cables and steel ropes, production of ! a
insulating and sheathing materials for conductors
and cables, production of slings.

Ha ocHoBaHue un.36a an.3 ot
30

The certificate is valid for three years up to and includin
July 18, 2003.

SGS International Certification Services AG
Technopark, Pfingstweidstrasse 20, CH?OOS Zurich

Zurich, July 18, 2000

The Manaaement

“"|Ha ocHoBaHve un.36a an.3 ot 30r1 <,




Energy Inslitute Inc., Zagreb, Croatia

( an

R

/Repor% No. TT 2009-019

Manufacturer's statement of 22.07.2008. declaring that materials,
cahle construction and documentation remain the same as in the

Enclosure 4.3

previous type approval certificate (1 page)

Ha ocHoBaHue un.36a an.3 ot
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INSTITUT ZA ELEKTROPRIVREDU [ ENERGETHKLL d-d.
Ulica grada Vukovara 37
10000 ZAGRED

Zagreb, 22.07.2009.
TYPE APPROVAL CERTIFICATES FOR POWER CABLE

We'd tike to extend (renew) the validity of Type Approval Certificates: |
No., CT-6960/06

Power and control cable 0,6/1 kY with PYC insulation and sheath, type code NYY
(PPO0) and NAYY (PPO0-A) Lype 3G, power cables of construction | or 4x (1,5~
300), 2, 3 or 5x (1,5 —35), signal cables of construction 6, 7, 8, 10, 12, 14, 16, 19x (1,3
~8):21,24,27,30, 37,40, 52 1 61x (1,5 1 2,5) mm®,

We daclare that materiats, cable construction and documentation remain the same as in
the previous Type Approval Certificates.

Yours truly,

Director of development and controt department

Ha ocHoBaHue un.36a an.3 ot
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;
CNUCHEK HA OTAEJHUTE M3IIUTBAHASA 3% KABEJ HH

T r‘/
L

2.1 TUTIOBH M3IIUTBAHWY, EJIEKTPHYECKH (waparpad 3)

I, Msmepsane Ha cienuduuHoTo CHIPOTHBICHIE Ha H3OIAIHTA {maparpap 3/1)

2. MismaTpaHe Ha H30AALMSTA PH NPOMEHIINBO HaNpekeHue (naparpad 3.2)

3. Mamepeane wa CHIPOTHBRIIEHAETO HA BEHIINATA HOBBLPXHOCT Ha oGBHERATA {(maparpad 3.3)

2.2 TUIIOBH W3 TBAHMS, HEENEKTPUYECKUY (naparpad 4)

2.2.1 Msnutsane Ha g3onanusra (maparpad 4.1)

a) Mexauyanu cBofcTBa Npe/li U Cef TpeTipane 3a crapeene (aparpad 4.1.1)
6) MsnuTsane 3a 3aryba na Maca (naparpad 4.1,2)

B) Tepmuuna crabuikoct (naparpad 4.1.3)

r) YABDKeHUE HpH HUCKH TeMDepatypu (naparpad 4.1.4)

2.2.2 Mzputeane Ha XHIOTO Ha kabena (maparpad 4.2)

a) Tepmonnacruany ceoficrsa (naparpag 4.2.1)

6) Msnursaye Ha Tepmiden yaap (naparpad 4.2.2)

8) M3muTBane Ha oreBaHe BPH HHCKA TEMIEpaTypa (maparpad 4.2.3)
r) Bogonornsimane (naparpad 4.2.4)

2.2.3 Mamureane Ha o6BHBKa (naparpad 4.3)

a) MexanuHu cBOHCTRA TIpe/ii | CIe/| TPETHPAHE 33 CTapeeHe (naparpat 4.3.1)
) TepmonnacTiuny cBojictsa (naparpad 4.3.2)

) Tepmmuna crabunuoct (maparpad 4.3.3)

r) Y IBIDKEHKE TIPH HHCKH TeMieparypu (naparpad 4.3.4)

1) Msuursade 3a zaryGa ua maca (naparpad 4.3.5)

¢) Msnureare Ha repmuuen yxap (naparpad 4.3.6)

2.2.4 Msnureane na nenns kaben (naparpad 4.4)

a) Manureane Ha oreBane Npy HECKa Temmepatypa {naparpad 4.4.1)
6) Msnursaune Ha ynap mpa HMcka TeMriepaTypa (maparpad 4.4.2)

B) Mianmraane 3a crapecne Ha nenus xaben (naparpad 4.4.3)

r) MsnurBane 3a 3abapsne Ha nponeca na ropexe (naparpad 4.4.5)

2.2.5 Koncrpyxuus (naparpad 2)

a) bpoit sxana
6) [lvaMeTsp Ha NpOBOTHKKA

B) JlebeinHa ra n3onanusTa Ha ocHosaHwue un.36a an.3 ot

r) Hebenvna na o6suBkata son

1) O6u1 fraMeTHp Ha Kabena







CEPTHOUKAT 3A AKPEJHTALMS
HaCTOﬂLU,I»IﬂT )lOl()"MeHT C& H3LARA B j’BE}]EHHB Ha ToBa, ye

MIHCTHTYT 32 eNexTpoeHeprias 1 eHepreTHKa
Karejpa 33 BUCOKO RaNpPeeH e 1 N3MEPRARMA
MznureatenHa nabopatops

ya. .Bykorapa” 37, HR-10000, 3arped

MMA [PABO CHINACHO
HRN EN ISO/EC 17025:2007

(ISOAIEN 17025:2005 + u3m,1:2006; EN ISO/IEC 17025:2005 + AC:2006)
A3 TpoBexAa

W3MHTBAHNAA ¢ BHCOKO HANPEKEHAE HA CNEKTPHYECKH CHOPLIKEHHN W SHEKTPAYSCKH H3IHTREHHS

H3 Mpefnia3dday cpeiacTsa 3a pa6o’ra B SNCKTPHMYCCKH CHAOBK ype,[{ﬁﬂ ¥ H3IHTBAHE HA

NOBHEIABAHETO HA TEMOCPATYPATA B CASKTRHUCCKN ChOPhIKEHMA

34 06)(]361'{‘&, ONHCAH B NMPHIOKEHNETO, KOSTO NpeAcTasAgBa HEpa3zAeIHa YacT Ha CﬁpTl'lCI)I'iKaTa 3&

aKPeaNTRILHA.

Ne 1042 Banugen xo: 02.08.2019 r,

Per. Ne 383-02/08-30/69 [Fepponavanya akpearTauns: 17.12.2003 .,
M. No 569-(5/2-09-38 3arped, 03.08.2009 r.

Tenepanen gupcKTop:
Hu. weox. f-p Bucepra Baitsex Bpesak
fTodnue y nevam

X'BpBaTCl(aTa areHulMa 3a aKkpeapTallks
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CEPTUOWKAT 3A AKPEANTALIAA

HacToAWMAT LOKYMEHT Ce 13/aBa B

yBEPEHHME Ha TOBR, e

UHCTUTYT 33 eNeKTPOSHEPI A 1 eHepreThka

KaTegpa za BMCOKO HanpeeHue W M3mMepBarma

NaBopaTopMa 3a BUCOKD HanpeeHne

Fallerovo setaliste 22, HR-10000, Zagreb

MMa NPaBo CelNacHo
HRN EN ISO/IEC 17025:2007
{ISO/IEN 17025:2005 + m3m.1:2006;

EN ISO/IEC 17025:2005 + AC:2006)

U3MUTBAHUA C BUCOKO HanpeKeH e Ha enerTprudecki
ChOBMEHUA 1 KanmBPpoBKa Ha ereRTPUYECKa
HAMNpPerHaTocT Ha noneTo cvectota 50 Hz

[a NpoBemKaa

Ne 1035
Per, Mo 383-02/13-30/038
Mn. Ne 568-02/11-14-32

3arpeb, 2014-09-13

BanngeH po: 2019-09-12

MbpsoHavanHa akpeauraua: 1999-11-30
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leHepaneH pupekrop:

Luna, uHK. a-p bucepka balisek bpesak

fodnauc u neyam
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CEPTU®UMKAT 348 AKPEOMTALIMA

HacToAwyaT AOKYMEHT ce M3gaBa B
yBepeHe Ha TOBA, ye

KONCAR - MHCTUTYT 33 eNEKTPOCHEPIMA W eHEPreTHKa

Kateppa 33 BUCOKO HanpemeHke u namepBadms
NabopaTopua 3a BUCOKO HaNpeKeHne
Failerovo setaliste 72, HR-10000 3arpe6

WM& MPaBo ChifacHo

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

EN 1SO/IEC 17065:2012)

[a nposexaa

CeptrdmiuppaHe Ha eReKTPUYECKH, MeXaHuuHK 1
CTPOMTENHN NPOAYKTH

33 0DXBaTa, OMMCAH B NPHAOKEHKHETO, KOBTO NPEACTABNABA
Hepazgenna vyacr Ha CepruduKkaTta 3a akpeauTauna

Ne 3169

Per. Ne 383-02/19-70/001
e, Ne 569-05/1-19-59
3arpe6, 2019-04-29

CHOK®T Ha akpedwTtauua;, 2024-04-28
MepeoHadanHa akpeaurauma: 2008-12-08

HAA e noggicana MHOTOCTPAHHOTO CNOpasyMeHre 3a eBponelicko ChTpYAHMYeCTB0 3a aKpeanTaLms

(EA)

{eHepaneH aupektop:
Ounn, uix. Tihomir Babié
flopnuc v nevar
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UHoTpyKuMe 23 RoAsrane/ w3ternsne » MogTam Ha xabana

[lpu UsMbAHEHWE Ha KaGenHU NMHUM HEeNOCPeACTBEHO B 3emATa kabenute ce nonarat Ha
[BHOTO Ha #¥3KOMa, aKn NO HEro HAMa KaMbH WK CTPOUTENHU OTHaAbLK, KOUTO MOXKE 43 '
HapanaT. EgHoxuniuTe cunosi Kabenn CpH, Kouto obipasysat TpudasHa nuHms, ce nonarat
Kate cHofl ¢ dopMa Ha paBHOCTPAHEH TPWBIBMHWK, MPUCTerHaT fpes Beekd 3 M. Tpw
OfaCcHOCT 0T HapaHssaHe ce pascTuna noanoika c aebesmHa 0,10 M T Nacek MAK npecaTa
npbCT. Bupxy Kabennte ce HacunBa NAacT OT NAckK WM Npecata npucT (KosTo ce
tpambosa) ¢ aebenkHa 0,35 M #t BLPXY Hacuna ce NocTasa npeaynpeguTenta fenta of

noaxoasila CUHTETUYHA MaTepus. KabenHuaT 13Kon e A03aCHNBa C YWCTa IPLLT, KoATo ce

TpamboBa Ha mnactose No 15-20 M, cneg KOETo e Bb3CTaHOBABE ChOTBETHOTO BLHIIHO
roKpuTHe,

B HaceneHk MecTa nogd TRoToapy WK TepeHk, KuASTO He (& [BUXaT Apesoank CpedcTsa,
kabenuTe ce nonarar Ha AunbodnHa;

1, 3a Hanpexenwe o 1000V ~0,7 m;

AKO MPBLCTA £ POXKA W HAMA TBBLPAM NPMMECH, TH MOXKE A& CE N3N0/38a 3a 06paTHa 3acknka.
Vi3kormHuTe paboTh BbPXY ChliecTByBal kabesu ce npasar pbyHo, B NPUCHCTBUE Ha
NPEACTASKTEN Ha APYKECTBOTO, KbM KabenHuTe rnagn & MOHTUPaT Mapku YKaspailln Tuna,
CEYEHWETO M NMOCOKATa Ha Kabena.

Mpu ronarade Ha xafend 8 rpapckata YacT TPaceTaTa MUHaBaT B TPOTOApHUTE UBAMLM Ha
ynuiure u Ha otcroAHme 0,6-1,4 M OT perynaumoHnuTe MHMM B ChOTBETCTBUE C
M3MCKBAHUATA Ha TpaBknaTa M HOPMUTE 33 1O/1IaraHe Ha HAZA3eMEY W NOL3EMHU NpoBoAW I
ChOpaXxeHus. Mon YAMYRUTE MAatHa KWl TepeH, N0 KOUTOo ce ABMX@ET TRAHCOOPTHK
cpencTsa, kabenmre ce nonaraT Ha AenGouuHa Hal-manko 1,0 M. [onycka ce npk
HEOBXOOMMOCT KabenmTe fAa C& NoRoWaT Ha no-manka AbnbouvHa, KaTe ce OCHrypi
MEXEHWYHATE UM 3aLliiTa,

MaBbH HaceneHuTe MecTa Kabenute ce nonaraT Ha AbnbounHa 1,3 M, ako mMuHasar npes
IEMENENCKY 38MU WM Ha [enbouurHa 1,0 M — B ocTaHankee cry4au,

Mpu nonaraHe Ha cdnosn kabemu nof ofW TpoToap NOACLT HA CUNoBMUTE kabenu ce
pa3snonara Hall-6nmsKo Ao peryalMoHHaTa JMHKA,

[oflycka ce npy HefjOCTaTbHHO MACTO HaManNsABaHETO Ha XOPM3IOHTANHWUTE OTCTOAKKS, KakTo
cegsa:

1. cunoBM Kabenu C Hanpexenne s 35 KV oT ceobumrendy kabenn — go 0,10 # npu
YCNOBKE, Ye ennHIAT OT ABaTa BUAa Kabenu e nonoXkeH B HeropuMi Tpeau.

2. chnoBM Kabeny 3a BCHYKM HarpexeHus oT Tornonposoa — go 0,50 M npw ycnosue, Ye
TOMNAOU30NAUMATE Ha TOMNONPOBOAA MO UenWs yyacTb Ha cOikasaHe He [oTycka
AOMBbAHMTENHO HarpaBaHe Ha nouBaTa B 30HaTa Ha Kabeymre, KoeTo Aa nNOBULM
TeMnepaTypara W ¢ noseye oT 10 °C 3a kabenu c Hanpexenne Ao 10 «V 1 ¢ noeeye o1 5 °C
— 33 Kabes ¢ No-BUCOKY HarpeXeHus,;

3. CHMNOBKW KabesW 3a BCUMYKM HaNpeXweHUs OT KabenHd chopaXedks — 4o Acfpade npy
yoioBue, e kabenuTe €a MONOXEHA Taka, Ye He npevaT npv excrnoarauuaTa Ha
CLOPAKBHMETO,

MpyY HEAOCTATBYHO MACTO Ce ACMYCKa HaMandBaHe Ha BEPTUKANHWTE OTCTOAHUA, KaKTO
cnenga: :

1. Ha CNOBK Kabem oF Tonnonposoaa ~ Ao 0,25 M Npy yCnoBue, He TOTVIOU30aLUsTa Ha
TOTVIONPOBOAa B YHACTBKa Ha npecddade M Ha 2 M 0T BCAKa HeroBa CTpada He Jonycka
[OMBIHUTENHO HarpsBaHe Ha nousaTa B 30HaTy Ha KaGenurte, KOETO [a NOBUUM
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N,
2, Ha cUNoBY Kabeni 3a BCYYKN HaNpeXeHUs 4o HehToNPOBOA 1UnK razonpogog — Ao 0,25 w
MpW yCnosing, de Kabenure ca MNonoXeHW B CTOMaHeHs TpeOa © wupoumHa, pasHa Ha
LIMPOYIAHATE Ha NpeciialeTo W No [1Ba MeTpa OT BCAKa CTpaHa;
3. Ha cUhoBK Kabenu 3a BCMYKM HanpexeHna fo Kabenku cwopakeHus — 6e3 OTCToRHWE,
npn ycnoewe, Je Kabenute ca nonoKeHW B HEropuMit TpubK, Taka ve He npedat npu
OTBAPAHE HA CHOPAKEHWETO, aKo TOBa € HeoBXoMMO,
Korato ce rlonarat yCnopegdo Hakonko kabena c HanpexeHue He no-sicoko o1 20 KV ,
CBETNOTO PA3CTORHME MEXAY TAX e Hal-Mameo 0,10 m. Kabenure, nonaraHu yCrnopeaHo Ha
HKIT JMHNA, OTCTOAT M3BLH OXPAHWTENHATE  30HA OCBEH aKko HAMa APYro npeanucaHue of
cryxbuTe Ha X TpaHenopT,
Kabenmte, nonaralu ycnopenHo Ha TpamBaitHa NUHKA, OTCTOST OT Hall-6n1skaTa penca Ha
pasCToOAHME Hall-MaAke 2 M WAM ce nonarart s HemeTantk Tprbu.Kabenure, nonaraHm
YCMOPEAHO Ha fbTHING, OTCTOAT Ha PascTOsHWE Hal-Manko 1M oT &bHWHaTa CTpana Ha
KaHaBKaTa, OCBEH aKo HAMa APYIo NpeAnncanne Ha MbTHUTE cnyKsu,
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