CbunaHcupaHo ot MexaHu3ma 3a cBbLp3BaHe
Ha EBpona Ha EBponeckus cb1o3

Hedinocm M3epaxdaHe Ha Ho8 ennekmponpogod 400 kV mexdy [Jobpydxa u bypeac” ce cbghuHaHcupa om
MexaHu3bm 3a cebvp3saHe Ha Eepona Ha Esponelickusi Cbio3

a0

ECO EAJ

rp. Codusn 1618

oyJ. ,, Ilap bopuc III” Ne 201

HPEJJIOKEHUE
3a U3NBJIHEHUE Ha 0OIECTBEHA NOPHYKA C [IPEIMET:
»Azrpaxaane Ha HoBa BJI 400 kV ot n/cr ,,Bapna“ no n/er ,,byprac”
Ob6ocobena nosumus Ne 2: ,,Hosa BJI 400 kV ot Penep R14 (cTpa6 Ne101) no Pentep R33 (cTb10
Ne212)«

Ot A33/1 "EJIEKTPUKA BAPHA - BYPT'AC"

(HaumeHOBAHYUE HA YYACHMHUKA)

HpCI[CTaBSIMe Bu mameTo OpCAJIOKCHUEC 3a U3IIBIIHCHUS Ha O6H.[CCTB€HaTa IIOpBUYKaA 110 obsBeHaTa
npoueaypa € ropernocoUYCHUA MpeEaAMET, KaKTO ClIcaBa:

1. CpokbT 3a ISUTOCTHOTO M3MIBJIHEHHE Ha MOpPHUKATa (JIOCTAaBKa Ha MAaTepHaIM W ChOPHIKCHHS,
ChbITIaCyBaHe Ha U3K/IIOYBAaHUA ¥ Jp. ¥ u3nbiHeHue Ha CMP) e 480 ( vemupucmomun u ocemoecem
) KaJIeH/IapHHU JHHU, B TOBA YHCIIO:

1.1. 60 ( wecmoecem ) xaneHAapHU JHH 32 TIOATOTBUTENHH ACHHOCTH, CUMTAHO OT JaTaTa Ha
HOJIIMCBAaHE Ha MPOTOKOJIA 3a IIpeflaBaHe M NpHUEMaHe Ha OAOOpPEHHUS MPOCKT W paspelleHne 3a
crpoex - 06p. 1 mo Hapenba Ne 3/31.07.2003r. za MPPB kM 3YT 10 narata Ha yBEIOMHUTEITHOTO
IIACMO 0 BB3JIOKHUTENS 3a MPUKITFOUMIH OATOTBUTEITHH ICHHOCTH.

1.2. 420 (06ecma u osadecem) xaneHIapHU THU 3a u3nbiHeHne Ha CMP, cumraHo OT narara Ha
MIOJIMCBAHE HA IIPOTOKONA 3a OTKPHBAaHE Ha CTPOMTENHATA IUIomanka - oop. 2a mo Hapenba Ne
3/31.07.2003r. ma MPPB xeM 3VT mo narata Ha yBEZOMHTEIHOTO IHCMO IO BL3JIOKHTENS 32
npukmounin CMP.

2. CpoxsT 3a mIpelraBaHe Ha NOAPOOEH IUIaH-rpadK 3a ISJIOCTHO H3IBJIHEHHE HA MOPBYKATa,
IPHIPYKEH C U HHCTPYKIUH 32 U3BbPIIBAHE HA BCHYKH BHUJIOBE OIIEPAIIAU, KACACIIIN HU3IPAXKIAHETO
Ha BJI 400 kV e 30 (mpudecem) kaneHmapHW IHH, CYMTAHO OT JaraTa Ha IOJIIHCBAHE Ha
IIPOTOKOJIA 3a IIpeJaBaHe M IIpHeMaHe Ha OA0OpPEHUS MPOEKT U pa3pelleHue 3a CTPOexK - 0bp.1 mo

Omzosoprocm 3a masu nyOAUKAYUA HOCU eOUHCMEEHO HEIHUAM agmop.

Esponeiickuam cvio3 He HOCU OMZOGOPHOC 30 HAYUNA, RO KOUIMO Ce U3NON36A CHOBPHCAUWAMA Ce 8 Hes URPOPMAYUA.
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Hapenta Ne 3/31.07.2003 r. za MPPB xem 3YT) 1o nataTta Ha mpejaBaHeTo Ha IjIaH-rpadMKa Ha
BB3JIOKUTEINS 33 ChIVIACYBaHE.

3. T'apanmmonen cpok: 10 (Oecem) romuHM, CUMTAHO OT JaTaTa Ha M3JaBaHe Ha
pa3pelIcHHe 3a IOI3BaHe Ha CTPOexKa.

4. [IpeanaraMe opraHusanys 3a U3I'BJIHEHUETO HA CTPOUTEIHO-MOHTaxHUTe pabotu (CMP), kaxto
crenBa:

ITo Bpeme Ha HM3NBIHEHMETO HA HACTOAINATa [TOPBYKA Ce MPEABHXKIA Ja CE M3rPajd HOBA
BJI 400 kV ot Penep R14 (ctea6 Nel01) mo Pemep R33 (cTwi6 No212) ¢ nuHelHaTa IBIKHHA Ha
obocobenara mozuisg € 30,401 xm.
OcHoBHTE NeHHOCTH U3BHPIIBAHH IIPH H3IMBJIHEHAETO Ha MOPHYKATA Ca KAKTO CJIE/1BA:
1. M3BppiIBa ce MUKETAX Ha TPACETO UM HEHTPATHUTE TOYKH HA HOBUTE CTHIOOBE;
2. Kapupat ce ocHOBHTE Ha CTHIOOBETE;
3. U3skonasat ce oopMAT H3KOTHTE 3a PYHIAMEHTHTE Ha HOBHTE ChIOOBE;
4. M3BppiBa ce MOHTaX U HUBEJIMPAHE HA OCHOBUTE;,
5. Ilonarane Ha GeTOH M M3NBJIHEHHE Ha (YHOAMEHTHTE HA HOBUTE CTBIOOBE, BKIIOUHTEIHO
Kodpupane u gexodppupane;
6. MoHTax Ha 3a3eMHUTEJINTE HA HOBHTE CTHIOORBE;
7. O6paTHO 3acHIBaHe ¢ TpaMOOBaHE Ha MIPHCTTA BBB (PYHIAMEHTHTE;
8. [loaroroBKka M MOHTa)X Ha HOBUTE CTHIOOBE;
9. UsnpaBsiHe Ha HOBHTE CTHIOOBE CIIeH JOCTUTaHEe MPOSKTHATA SKOCT Ha GETOHA,
10. OxoMIIJIEKTOBaHE Ha HOCHUTETHUTE BEPHTH 3a MIPOBOIHUK U MBIHHE3AIUTHO BHKE ¢ MOHTAKHA
POJIKHM ¥ OKaYBaHETO UM Ha CTHJIOOBETE;
11. PascTmnaHe Ha NHIOTHH BBXKETa 3a BCAKO ONBBATENHO MOJNE MpU obe3omacsBaHe Ha
NPECUYAHUTE CHOPHIKEHNU;
12.- M3rerndue, peryiaupase U MOHTaX Ha (pa3’oBH HpPOBOMHHUIM M MBJIHHUE3AIIUTHU BBXKETa C
MOHTHPAHE Ha OITBBATEITHUTE BEPUTHU 32 MPOBOJHUK M MBIHUE3AIUTHO BEKE;
13. MoHTUpaHe Ha HOCHTEIHU KIICMH,
14. MonTupane Ha MUCTaHIHOHHH Pa3slOHKH B MEXTYCTHJIOHATA 1O MPUIOKEHHTE CXEMH 32
MOHTAX;
15. MonTHpaHe Ha MOCTOBUTE CHEIMHEHHUA Ha BCHYKH OIMBBATENIHHN CTHIOOBE;
16. MorTHpane Ha ,,OXK* Tabenn, HOMepHpaHe U JaTHPaHE HA BCHYKH CTHIOOBE;
17. I3amepBaHe Ha KOHTAKTHH CHEIMHECHUS U 3a3€MJICHHS,
18. JloBpfiiunreHn paboTH, H3BBPIIBAHE HA OTJe]| Ha U3rpafieHaTa JIMHUS, TOYHCTBAHE HA TPACETO
PMsIHE Ha IUIOIIAIKUTE Ha HOBUTE CTHJIOOBE.

A I'pdpuuna wacm na naan-spagduxa.
I'paduynara gacT BKIIOYBa JTHHEEH rpaduk 3a uanbinenne Ha CMP, Ko#To ce npuiara KbM

HaCTOSAINETO TEXHUYECKO mpenanoxeHue. Ilpennaranus nuHeen rpagmk e chcTaBeH 3a 440
KaJICHIapHH JHU, B TOBA YUCIIO:

- 60 (wecmoiecem) KaneHIapHHW IHH 3a IIOATOTBHUTENHHM AEHHOCTH, CYHMTAHO OT Jarara Ha
TOANKUCBAaHEe Ha NPOTOKOJNIA 3a IpeAaBaHe M IIpUEMaHe Ha OJ00pEHHS MPOEKT W pa3pelieHHe 3a

Omzosoprocm 3a masu nyOAUKAUUA HOCH eOUHCINGEHO HElHUAM 18MOp.

Esgponeiickusam Cbl03 He HOCH 0M2080PHOCIN 3a HAYUHA, O KOHMO Ce UNON3GA CHOBLPHCAU|AMA Ce 6 HeA UHPOpMauUA.
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cTtpoexx — o6p. 1 mo Hapemba Ne 3/31.07.2003 r. ma MPPH xsm 3VYT, no nmarara Ha
YBEIOMHUTEIHOTO IIACMO 1O BB3JIOKUTENS 32 IPUKIIOUMIIN IOATOTBUTEIHN JEHHOCTH.

- 420 (vemupucmomun u 0sadecem) KaJleHIapHU AHU 3a u3biHeHue Ha CMP, cumntaHo oT narata
Ha MOJNKCBAaHE HA IPOTOKOJIA 3a OTKPHBaHe Ha CTPOUTENHaTa Iuomaaka — oop. 2a o Hapenba Ne
3/31.07.2003 r. nra MPPb xbM 3VT, no natara Ha yBEIOMHTEIHOTO MUCMO 0 BB3JIOXKUTCIA 33
npukmouna CMP.

5. Tlpemmaranute B HamaTta odepra CTPOUTENIHH NPOAYKTH/MaTepHald CBOTBETCTBAT/Ca
€KBHBAJICHTHH Ha [TOCOYEHUTE OT BB3JIOXKUTENS TEXHUUESCKH CHEIUPUKAIMH, 33 KOETO IpHjarame
MIOI'BJIHEHH TaOJINIIN 38 ChOTBETCTBHUE, KAKTO CIIE/BA:

5.1. Texnuuecka crennukamnus/Tabiuna 3a ChOTBETCTBHE € MPUIIOKUMHUTE CTAHIAPTH, Ha KOUTO
OTTOBapAT NpeJUlaraHuTe OT Hac Matepuaiu, cbriacHo [Ipunoxenue Ne 15 oT mokymenTanusra 3a
obIIecTBEHA MOPHUKA;

5.2. Tabnuna 3a cpoTBETCTBHE Ha ()a30BH MPOBOIHUIM, CHIVIACHO H3UCKBAaHUATA, IIOCOUYEHH B
[Tpunoxxenue Ne 16 oT JoKyMeHTanuATa 32 yuyacTHe B 00IIECTBEHA IIOPBUKA;

5.3. Tabnuna 3a CHOTBETCTBHE Ha CTOMAHEHH ITOIMHKOBAHHW MBIHHE3AIMUTHU BBKETA, CHIVIACHO
U3UCKBaHMATA, IocoyeHH B [Ipmioxxenne Ne 17 OoT HOKyMeHTarusTa 3a ydacTHe B O0IecTBEHa
OPBUKaA;

5.4, Tabmuna 3a ChOTBETCTBHE HA MBJIHHUE3AIIMTHU BHKETa ¢ BrpajeHu onTuuHd BiakHa (OPGW),
CBITIACHO M3UCKBaHMATA, IocoueHH B [lpunoxenue Ne 18 oT noKymeHTanusTa 3a ydacTHE B
ofIecTBeHa IOPHUKa;

5.5. Tabnuua 3a CHOTBETCTBHE HAa MOJMMEPHH H30JIATOPH, CHITIACHO M3UCKBAHUATA, TOCOYCHHU B
[Tpunoxenne Ne 20 oT foKyMeHTaIUATa 3a y4acTHe B 001ecTBeHa IIOPHYIKa;

5.6. TabmuiuM 3a CHOTBETCTBHE HA apMaTypa 3a M30JIATOPHH BEPHUTH - KPaTYHKU/KPaTyHKH 3a PO,
CBIIACHO M3HCKBaHUATA, TocoueH! B [Ipuinoxennsa Ne 21 u Ne 22 ot njokymMeHTausATa 3a y4acTie B
o0mecTBeHa NOPHYKA;

5.7. Tabmumm 3a CHOTBETCTBHE Ha apMarTypa 3a HM30JaTOpHH BEepHIH - oOmuw/oOuIM 3a por,
CBIJIACHO M3UCKBaHUsATA, noco4eHu B [Ipumosxenns Ne 23 u Ne 24 ot fokyMeHTanMsITa 3a y4acTHE B
ofIecTBeHa OPHUKA;

5.8. Tabnunu 3a CHOTBETCTBHE HA apMarypa 3a W30JATOPHU BEPUTH - IENEPYAH, CBIVIACHO
u3ncKkBaHudATa, nocoueHn B [lpmnmoxerums Ne 25 m Ne 26 oT mokyMeHTanusra 3a ydacTHE B
o0IecTBeHa MOPHUKa;

5.9. Tabmumm 3a CHOTBETCTBHE Ha apMaTypa 3a m3onaTopHM Bepuru — U-GonToBe, CBITIACHO
HusTa, nocoueHu B llpunoxenus Ne 27 m Ne 28 oT nmokymeHTanusara 3a y4acTHE B

CTBEHA IOPHUKa;

0. Tabnumu 3a CHOTBETCTBHE Ha apMarypa 3a (a30BH NPOBOJHHUIM - OIBBATEIHH KIEMH H
EIMHATEIH 32 MeXKIYCTHIONE, ChINIACHO M3NUCKBaHUATA, TocoueHH B [Ipumnoxenust Ne 29 m Ne 30
OT IOKYMEHTAUUATA 33 yYacTHe B 00IIeCTBEHA IOPHUKa;

5.11. Tabnuma 3a CHOTBETCTBHE Ha apMarypa 3a ()a3oBU MPOBOJHUIIM - HOCHTEJIHH KIIEMH,
CBIVIACHO HM3UCKBaHHUATA, mocodeHu B [lpunoxenme No 31 oT moxymeHTanusara 3a ydacTHE B
o0InecTBeHa TOPHUKA;

OmzogopHocm 3a mazu RYOGAUKAYUA HOCU COUHCHIBEHO HEILHUAIN QGINOP.

Egponeiickuam cv103 He HOCU 0M2060PHOCH 30 HAYUHA, NO KOWIMO CE UN0I364 CHOBPHCAUAMA CE 6 HEA UHPOPMAUUA
=
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5.12. Tabnuia 3a CHOTBETCTBHE HA apMaTypa 3a CTOMAaHEHO IOI[MHKOBAHO BBXKE - OITBBATEIHH
KJIEMH, CHITIACHO W3UCKBaHUATA, TocoueHH B [Ipunoxenne No 32 0T tokyMeHTauATa 32 y9acTHE B
001IIeCTBEHA TOPBUKA;

5.13. Tabnuma 3a CHOTBETCTBHE Ha apMarypa 3a CTOMAaHEHO MOIMHKOBAHO BBXKE - HOCHTEIHM
KJIEMH, ChIITAaCHO H3UCKBaHUsNTA, mocoueHu B [Ipunoxenne Ne 33 oT JoKkyMeHTalUATa 3a y4aCTHE B
o0lecTBeHa TOPHUKa;

5.14. Tabyimia 3a CHOTBETCTBHE Ha apMaTypa 3a CTOMaHEHO IIOIIMHKOBAHO BBXKE - CHEAMHUTEIH 32
MEXIYCTHIONE, ChIVIACHO M3UCKBaHUATA, NocodyeHd B [lpunoxenue No 34 ot moxymeHTarusTa 3a
ydacTre B OOIeCTBeHa MOPHUKa;

5.15. Tabmuia 3a CHOTBETCTBUE Ha apMarypa 3a MBJIHUE3amUTHO Bexke THII OPGW - ombBatenHu
KJIEMH, CBITIaCHO U3UCKBAaHUATA, MOCOYEHHU B [Ipunoxkenue Ne 35 oT ToKyMeHTaIUsATa 3a y4acTHE B
o0IIecTBEHA MOPHUKa,

5.16. Tabimma 3a CHOTBETCTBHE HA apMaTypa 3a MBIHHE3aUTHO BRXe Tul OPGW - HocuTennu
KJIeMH, ChIJIacCHO M3UCKBaHUsATa, mocouyeHu B [Ipunoxenue Ne 36 oT JOKyMEHTalUATA 34 y4acTHE B
oOIecTBeHa IOPHUKA;

5.17 Tabnuua 3a CHOTBETCTBHE Ha apMaTrypa 3a MBJIHHe3amuTHO Bbke THn OPGW — C-6rmok,
CBIJIaCHO M3HMCKBaHWATA, IocodyeHH B [Ipmmokenue Ne 37 OT JOKyMeHTanusra 3a y4acTHe B
00IIeCTBeHA MTOPBHUKA;

5.18. Tabmumma 3a CHOTBETCTBHE Ha apMmarypa 3a MbJIHHe3ammTHO BBXe THn OPGW-
CHEIMHUTEHN KYTHH, CBIVIACHO HW3WCKBaHHATA, mnocodeHn B Ilpunoxenue Ne 38 ot
JIOKYMEHTAI[UATa 33 y4YacTue B 0OMECTBEHA NOPBHUKA;

5.19. Tabnuna 3a CHLOTBETCTBHE Ha 3allWTHA apMaTypa - pasloHKHA 3a (a3oBH INPOBOJHHUIY,
CBIJIACHO HM3UCKBaHUATA, mocoueHH B llpunoxenme No 39 oT gokyMmeHTanusra 3a ydacTHE B
00IIIeCTBeHa TOPHUKA.

Vrkazanus: Ilpu nonwvieame Ha mabruyume 3a cvomeecmeue no m. 5 om MeXHU4ecKkomo
npeonodicenue, Y4acmuHuyume creoe8a 0a NONBIHAM KOHKPEMHU CMOUHOCMU 3a NpeONazaHus
mamepuan. He ce oonycka nocousane na ouanazowu, K02amo Xapaxkmepucmukama e KOHKPemHO
yucio.

6. Ilpunarame MPOTOKONMM OT THUIOBU U3NMTAHUA Ha MpeJJlaraHiTe OT HAC MaTEpHANIH, CHIJIACHO
HM3UCKBAHUATA Ha BB3NOXKUTENs, TocoueHH B paszzen I, wact b. Texuuueckn crnenudpukanuy, 1. 6.
V3nuTBaHus Ha JOCTaBSIHUTE MaTepHalM, OT JOKyMEHTalHsTa 3a OOLIECTBEHA NOPBYKA, KAKTO
cienBa;

6.1. mpooauuru ACO-400;

6.2. CTOMaHEHHTE IOIMHKOBAHU BhkeTa @ 11 MM.
GW;
4. monuMepHH U30JIATOPH;
.5. KpaTyHKa 3a U30JIaTOpHA Bepura

. kparyHka 3a M3B

6.7. obuia 3a U30IaTOPHA BEpUra
6.8. obuia 3a M3B

6.9. nenepy/a 3a H30JaTOPHA BEPUTA
6.10. nenepyna 3a M3B

6.11. U-6Gout 3a H305IaTOPHA BEpUTa

Omezogopnocm 3a ma3u NyOAUKAUUA HOCU €OUHCIEECHO HERUNUA AEMOP.

EgponeiicKuam Cbio3 He HOCH OM2080PHOCI 30 HAYUHA, RO KOUMO Ce U3NON3BA CHOBPHCAMWAMA CE 6 HeA UHPopManun.
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6.12. U-6ont 3a M3B

6.13. ombBarenHa KjieMa 3a (pa3oB IPOBOJHUK

6.14. ceeauHUTEN 32 MEAYCTHIOHE 3a (a30B IPOBOAHUK
6.15. HocurenHa kieMma 3a Ga3oB MPOBOJTHUK

6.16. ombpBarenHa kiema 3a M3B

6.17. HocurtenHa xiema 3a M3B

6.18. cweeamHUTEN 32 MeXIyCcTHIOKE 32 M3B

6.19. omnpBatenna xiema 3a OPGW

6.20. HocutenHa kiema 3a OPGW

6.21. pasmonxwu 3a ¢azoB IPOBOJTHHUK

6.22. Bubporacuten 3a ¢aszos npooanuk wm OPGW (M3B)

7. dexaapupame, de:

7.1. llpennaranuTe 3a JOCTaBKa/BlaraHe apMmarypa, CTBJIOOBe, IPOBOIHWIIN, H30JIaTOPH,
CTOMaHeHu NoUuHKOBaHM BbkeTa, OPGW, OPUG ca nmpowusBefeHH B YCIOBHUATa Ha BHEApEHA
CHCTEMa 3a yIpaBJlcHHE Ha KauecTBOTO, chIylacHO ISO 9001:2015 mnm exBuBasieHT ¢ 00XBar,
BKJTIOYBAL IPOU3BOACTBOTO UM.

7.2. € HaIpaBeH OIJe] U € U3BHPIICHO 3all03HABAHE C BCHYKH YCIOBHS Ha MSICTOTO, KBAETO I Ce
U3BBPIIBAT AEHHOCTUTE, IPEAMET Ha MOPHUKATA.

7.3. ce 3aaBJDKaBaMe Ja clia3BaMe JleficTBamuTe HOPMAaTUBHE ypeaOH B CTpaHaTa 3a 3JpaBOCIOBHH
u 6e30macHy YCIIOBHS Ha TPYJ, IPOTUBOIIOKAPHU CTPOUTENHO-TEXHUUECKH HOPMH H JIP., CBBP3aHH
C U3IBIHEHUETO HA TOphUKATa.

7.4. ce 3amBiDKaBaMe Ja clla3BaMe JeHCTBAIIMTE B CTpaHaTa HOPMATHBHH YPeaOH, TeXHUYESCKH
HOPMH U CTaHAAPTH, CBBP3aHH ChC H3IIBIHEHHETO Ha MTOPHUKATA.

7.5. Axo OpaeM u30OpaHU 3a M3IBJIHUTEN Ha OOIIECTBEHATa MOPBYKA, B CPOKBT OMpPEICICH 3a
CKJIIOYBAHE Ha JIOTOBOpA e IIPEJOCTABUM Ha BB3JIOKHUTENS BCUYKH JOKYMEHTH, ITOCOYCHH B T. 3
Ha Paznen IV. ,,YKka3aHus KbM YYaCTHUIIUTE™, KaKTO U B TOKYMEHTAIIUATA 32 YIACTHE.

7.6. Ilpn m3roTBsHe Ha odeprara ca CIHAa3eHU 3aTbIDKCHUATA, CBBP3aHH C JaHBIM ¥ OCHI'YPOBKH,
3aKpHya Ha 3a€TOCTTa U YCIIOBUATA Ha TPyA™.

FapaHTnpaMe, 4€ CME€ B CHCTOSHUEC [a HU3II'BJIHUM Ka4YCCTBEHO IIOPHhUKATA B IIBJIHO CHOTBETCTBHE C
I/I3I/ICKBaI-y Ha BB3JIOKHUTEIIA.

Jdara: 05.04.2019r.

HpCI[CTaBJISIBaIH CBhINIaCHO JOTr'OBOP 3a O6€III/IHCHI/IG

Omzogoprocm 3a masu nYOAUKAUUA HOCU eOUHCMBEHO HEUHUAM A6MOP.
Eeponeiickuam cvl03 He HOCU 0M2080PHOCM 30 HAYUHA, NO KOUMO Ce UINOA38A CLOBLPHCAUAMA Ce 8 HeR UHPOpMayuA,
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Ilpuaoxenue 15

HPHHOH(HMH CTAHAAPTHM HA KOHUTO cjaeasa aa oreapsit JOCTABSIHUTE MaTepHAIH

== ]
Ne Bua na CHoTBeTCTBHE HA CTaHAAPT (Ap.) IpennoxeHne HA Y4YaCTHUKA
MaTepuajia
IEC 61089 (1991-06) uin eKBUBAJICHT; IEC 61089 (1991-06); |
BJIC EN 61232:2003 unu eKBI/IBaJIeHT" BJIC EN 61232:2003;
M.3. BEXE THIT ~ 7 | BAC EN 60794-4;
1. OPGW BJIC EN 60794-4 niv eKBABAJICHT, IEEE Std 1138-2009;
IEEE Std 1138-2009 unu eKBUBAJICHT, BJIC EN 60793-1;
BJIC EN 60793-1 niny eKBUBAJICHT;
7. SEZ“;S éa6e” BIIC EN 60794-1 i exBrBaneHr BJIC EN 60794-1
BJIC EN 60793-1 unu eKBUBaNEHT BJIC EN 60793-1
Non-Zero Dispersion-Shifted Fibre, Rec | Non-Zero Dispersion-Shifted
3. | Ontuunu BaakHa | G655/ITU-T ninn eKBUBANEHT; Fibre, Rec G655/ITU-T;
EIA/TIA 598: Colour Coding of Fiber EIA/TIA 598: Colour Coding of '
Optic Cables ui eKBUBANCHT; Fiber Optic Cables;
CrequuATeNHa | pyro py 60529:1991/AC:2016-12:2017 | BJIC EN 60529:1991/AC:2016-
4. | xyrus (splice box) k ) )
22 OTHYCH KaGen WJIV €KBUBAJICHT; 12:2017,
BIC EN 12201-1:2011; BJIC EN 12201- | BAC EN 12201-1:2011; BJC
5. | HDPE Tp6a 2:H2011 WY €XBUBAJICHT; : EII\[I 12201-2:2011; :
BJIC EN 61284:2003 uu eKBABAJCHT, BJC EN 61284:2003;
6. | ApMatypH
BJIC 6195 :1976 unu eKBUBAJICHT; BJC 6195 :1976;
BJIC EN 61109:2008 nnyi eKBUBANCHT; BJIC EN 61109:2008;
Hsonarop BJIC EN 62217:2013 unu eKBUBANCHT, BIC EN 62217:2013;
7. HOJTUMEPEH BJIC HD 474 S1:2004 unu eKBUBAJICHT; BJAC HD 474 S1:2004;
BJIC EN 60372:2006 14 eKBUBAIICHT; BJIC EN 60372:2006;

>

BJC 1133:1989 unu eKBUBAJICHT;

BJC EN 1715-1:2008 r. nnu
€KBUBAJIEHT;,

BJIC EN 1715-2:2008 r. unu
€KBUBAJIEHT;

BJIC 5875:1973 unu eKBUBAJICHT;

BJIC 1133:1989;

BJIC EN 1715-1:2008 r.;
BJC EN 1715-2:2008 r.;
BIC 5875:1973;

CroMaHeHO
MBJIHAE3aIUTHO
BELKE

BJIC EN 12385 unu ¢KBUBaNCHT;

BJC 16750:1988 niu eKkBUBaJICHT;

BC EN 10264-1:2012 nunu eKBUBAJIEHT,;
BJIC EN 10264-2:2012 nyn exBUBaJICHT

BJIC EN 12385;

BJIC 16750:1988;

BJC EN 10264-1:2012;
BJIC EN 10264-2:2012

V

/
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Ortpacnopa HopMaiia NeNe OtpacnoBa HopMana NeNe
0151737-83 0151737-83
0179782-87 0179782-87
10.| CteaboBe BJIC EN 10056-1:2017 unu exsusaiest; | BIIC EN 10056-1:2017;
BJIC EN 10056-2:1999 unu exsusainent; | BIIC EN 10056-2:1999;
DIN 10026 unu eKBUBaJICHT; DIN 10026;
BJIC EN 10025 nnu exBUBaeHT; BJC EN 10025;
T'opemo Ie)iIBiB}zzIeLST(.) 1461:2009 nu BJIC EN ISO 1461:2009;
MOIUHKOBaHE Ha ;
11. ) BIIC EN ISO
METaJHU BJIC EN ISO 1461:2009/Tlonpaska 1461:2009/Tlonpaska 1:2014;
KOHCTPYKIUH 1:2014 uny eXBUBAJIEHT;
Kpenextu DIN 7990 wiiu €KBHBAJICHT; DIN 7990;
“gﬂe““" 5 DIN 555 K1 eKBUBATEHT; DIN 555;
12. ( 0? TOBE, TAHKHL | DIN1441 wm €KBHBAJICHT; DIN1441;
maiou u ‘ .
[Py KUHHH DIN 127 unu eKBUBaICHT; DIN 127;
Iait6n) DIN 125 unu eKBUBajIeHT DIN 125
E]}i[;e]igég6;i(il3+Al :2016/NA:2017 BJIC EN
BIC EN TR 206:2013+A1:2016/NA:2017;
13.| beron . ) ) BAC EN
12620:2002+A1:2008/NA:2017 nnu 12620:2002-+A1:2008/NA:2017:
| crpnmaTen”: BIIC EN 12390:2009;
BJIC EN 12390:2009 unu eKBUBAIEHT; A ) ’
14.| Pa3monku BJIC EN 61854 vy eKBUBAJIEHT; BJIC EN 61854;
15.| Bubporacurenu BJIC EN 61897:2003 niu exsusanent; | bJIC EN 61897:2003;
3abenexka:

1. HOHYCH&TI/I IpCIIKK I[IpHM TMOMBJIBAHE Ha MO-ropHarta Tabnuia ce cUMTar 3a HEKOPCKTHO
TCXHHUYECKO IIPEATIOKCHUE.

7

/



Mpunoxenue 16

OCHOBHHTE TeXHHYECKH XapaKTepUCTHKH Ha npoBogHuk Tan ACO-400

Ne TexXHHYECKH XapaKTepPUCTHKH N3uckBanus Hp;}l.]’lODKEHI/Ie Ha
YaCTHHKA
1 | Cedenne Ha aTyMHHUEBA YACT , Mm? =1391,95 391,95
2 | Cevenvie Ha cTOMaHEHa YacT , mm? = 49,48 49,48
3 | O6mo ceuenue , mm? =441,43 441,43
4 | JlnaMeThp Ha MPOBOJAHMKA , mMm =2724 27,24
5 | JluameTbp Ha CTOMaHeHaTa 4acT , mm =9,00 9,00
6 | bpoii Ha allyMUHHMEBHUTE XXAJIA =54 54
7 | JuamMeTbp Ha alyMUHHEBHUTE XKHJa , mm = 3,04 3,04
8 | bpoii Ha cTOMaHeHUTe XKHIa =17 7
9 | JluameTbp Ha CTOMaHEHHUTE XKUIa , mm = 3,00 3,00
10 | En. cerpotusnenue mpu 20 °C , Q/km < 0,074 0,074
11 | UzyncnurenHo paspymrasamo ycunue , N > 120 481 120 481
12 | Termo , kg/km =1471 1471
13 | [IpousBoauTen - HASCELIK KABLO
3abenexku:
1. B Tabiunara ce nombiBaT CTOMHOCTH, chriacHo cranxapt BJIC 1133-89, 6e3 na ce
_ 0Tpa3sBaT JOITyCTUMHUTE OTKIOHEHHS.
2. JlomycHaTy rpELIKH [IPH [OMBJIBaHe Ha [I0-FOpHaTa TabIula ce CYUTAT 338 HEKOPEKTHO

TCXHHUYECKO MPEATIOXKCHUC.




Ipunoxenue 17

OCHOBHHTE TEXHHUYeCKH xapakTepucTHky 32 M3B ¢ BbHIIEH THaMeThP 11

Ne TexHUYeCKH XapaKTepUCTHKHU H3nckBanus Tpeaioxkenne Ha
YuacTHuka
1 | SIxocTeH Kjjac Ha BBXKETO > 1570 1570
2 | BoHIIEH JUaMETHP, MM =11 11
3 | CrupanHo cHOMOBA (IUIKOBA) KOHCTPYKLHA =1x19 1x19
4 | HomuHaHO ceueHye Ha METATHATA 9acT , MM? =170,7 70,7
5 | eGenuna Ha IMHK.OKpUTHE , T/M >230 230
""3 6 | MakciManHa cuia Ha cKbeBaHe, kN > 999 100
7 | Ipubnusurenua Maca, kg/100m = 58,7 58,7
8 | IlpousBouren HASCELIK KABLO
3abenexku:

1. B ta6nunara ce MONBIBAT CTOMHOCTH, 0€3 1a ce 0Tpa3sBaT AOIyCTUMUTE OTKIOHEHHA OT
pasmep.

2. JlomycHATH TPEIIKM TIPH TONbJIBAHE Ha TI0-TOpHaTa Tab/ulla ce CIMTAT 38 HEKOPEKTHO
TEXHHYECKO NPETIOKEHHE,

O




M.

Ipuaoxenne 18 —

OcHOBHUTE TeXHUIECKH XapakTepucruku 33 OPGW

No HaumeHoBaHUE Mepna HznckBanus TIpeoxenue Ha
AL VYuacTHHKA
1. | TuameTsp (MakcuManieH) mm <113 11.3
2. |Marepuan i Anymuausupada|  AJyMHUHHM3UpaHa
CTOMaHa CTOMaHa
3. |CrpykTypa:
- LlenTpanHa cToMaHeHa  TpbOa =1 =1
op.
- ANyMUHH3UPaHU CTOMaHeHH XKUIIH ’ =6 =6

4. | Terno (MakcHMAaIHO) kg/km <500 475
5. | TuameTsp Ha croMaHeHaTa Tpbba mm 23,2 3.3
6. |Mzuncnurenna paspymasama cuia (RTS) KN >80 80.3
7. | JomycTimMa MacKAMa/IHa CUJia Ha HATAraHe N >33.6 33.7

~Pmax (42% RTS)
8. |Mojyn Ha enacTUYHOCT KN/mm? >162 162
9. |KoeduuueHT Ha THHENHO pasIIUpEHUE 10 /K <13 13.0
10.| CToiiHOCT Ha TOKa Ha KbCO ChEMHEHHE 3a kA >5,6 5.6

ls (20-200

(20-200 °C) °C)
11.| JIuneiino DC cpnpoTUBIIEHHE Q/km < 1,300 1.247
12.| MakcumanHo AomycTUMa TeMIIepaTypa °C >200 200
13.| Tun: Ha BHaKHaTa Non Zero Non Zero Dispersion

Dispersion Shifted Fiber, Rec
Shifted Fiber, G655/1TU-T
- Rec G655/1TU-
T wm
€KBUBAJICHT
14.| OnTUYHY BIaKHA Bp. =24 24
15.|Ilpoussoguren - AFL
i Telecommunications

a0esexKa:

1. JomycHats rpeliku NpH IONBIBAaHe HA IO-rOpHAaTa Tabnuna ce CYMTaT 3a HEKOPEKTHO

TEXHUYCCKO NPECAJIOKEHHC.




IIpunoxenue 20

OcHOBHHTE TEXHHYECKH XapaKTCPUCTHKH 3a IOJMMEPHH U30/1ATOPH

(pa3cTosTHUE MEX/Y JIBrOracUTEeITHUTE
NPBCTEHH)

o eHOBAHH Msipka H3uckBanus
b HAIDEHoBARHE iR Ipenaoxkenne Ha
YaacTHHKA
1. | Marepuanu 3a n3paboTKa Ha - -
H30NaTopa:
1.1. | -sanpo - Enoxcuana cMona | EnokcuaHa cMona
noxacunena ¢ E- | mogcunena ¢ E-CR
CR cTBKIEHA CTHKJICHH BIIAKHA,
BJIaKHa KHUCEJIMHHO
ycToiuuBa
1.2.| -wusonanus, B T.4. IPBCTEHU - BYJIKAHU3MpaH | BYJIKAHU3UPaH IpH
IpY BUCOKA BHCOKA
TeMreparypa TeMIieparypa
CHJIUKOH CHJIUKOH
1.3.| - yIIBTHEHME MEXIY AAPOTO U - EnacroMep (fa ce | EPM (enactoep ¢ apoiinia
- CHCTEMA Ha 3allliTa ¢ I'EPBH
HakpanHHKa HOCO‘{H) CIIO# BYKAHU3UPAH TIPH
craiina Temneparypa (RTV)
W BTOPH CITOMH, BYIKaHU3HUpaH
[pH BUCOKA TEMIIEPATYPa
(HTV))
2. | MakcumaiHo paboTHO HanpeXeHue kV >420 420
3. | HoMuHaIHO MEXaHUYHO HATOBApBaHE kN > 160
(SML) 3a Bepuru Tun VH moz.1, VH 160
mon.2, EH mon.1, EH mon.2, TO, EO
4. | HomMuHaIHO MEXaHHMYHO HaTOBapBaHe kN >210 210
(SML) 3a Bepuru T VH moza.3 u JTH
5. | I'abapuTHa QBIDKHHA Ha U30J1aTOpa mm =3315+ 100 3350
6. | KamanuTuBHY NpBCTEHU OT JBETE - Ha Ha
L, CTpaHH Ha M3071aTopa (38 U3paBHABaHE
Ha T0JIETO)
7. JIsmKUHA Ha U307JaliMOHHATa YacT mm =2950 2950




8. | Jp/pkuHA Ha ITBTA Ha yTeuyKa mm >10500 10 500
9. | Tum Ha HakpaliHMKa Ha U30J1aTOpa - rue3 o (socket) ruesnio (socket)
KBM 3a3eMeHa 4acT
10. | Twm Ba HakpaifHHKa Ha U307aTOPa - cepa (ball) chepa (ball)
KBM TOKOBOJIEINA YacT
11. | Pasmep na Hakpaiiauuure, 5JIC HD mm =20 20
474 S1:2004 (IEC 60120)
12. | Marepuain Ha METaJIHUTE YaCTH - BHUCOKOSKOCTHA BUCOKOSKOCTHA
cToMaHa cTOMaHa
-3aI{Ta 0T KOpO3Us - ropelo ropemo
MOLIMHKOBaHE NONMHKOBAHC
- fe6enHa Ha IMHKOBOTO MOKPUTHE pwm >80 =86
13. | U3apprkaHo HalpeKeHHE ¢ KV >770 770
IIPOMMIIIJIEHa YECTOTa -MOKPO
14. | i3appkaHoO UMITYJICHO HampexeHue KV > 1425 1425
C IBro3aliuTHa apMaTypa
15. | Matepuan Ha AbroracuTesIHa - Cromana - CroMana - ropeio
apMaTypa T'opemmo MOLIMHKOBAaHA
MOLIMHKOBaHa
16. | Hamuupe Ha KananUTUBEH NPBCTEH OT - Ja Ja
CTpaHa Ha IPOBOJHMKA
17. | IlpousBoauten - - Wuhan Line Power
Transmission
Equipment Co.,
Ltd.-
3alesexkKka:

/ JlomycHaTH TpeliKd P IONBJIBAHE Ha
TEXHIYECKO IPEIIOKEHHE.

I10-ropHaTa TabaHuIa ce CUUTAT 3a HEKOPEKTHO




Ipuinosxkenune 21

OcCHOBHHUTE TEXHHYECKH XapaKTePHUCTHKH 332 KpaTyHKa 33 H30/1aTOpHA BepHUra

No HaunmeHoBaHue Emnanua WMsnckpanus Ha | Ilpennoskenue
Bb3a0xuTeNst Ha YYaCTHHKA
1 Pasmep Ha Bpb3Kara CbriIacHO - =20
BJIC HD 474 S1:2004 (IEC 20
60120:1984 ) unu eKBUBAIICHT
2 B1B3MOXKHOCT 32 MOHTaX Ha - Ia
Ia
akcecoap (por, PUHT ¥ Jp.)
3 3akonyasaHe ¢ HIIUIEHT, ChrJIaCHO - W-20 W-20
BJIC EN 60372:2006
4 Marepuan - KOBaHA CTOMaHa | KOBaHa CTOMaHa
5 AHTUKOpPO3UOHHA 3alIUTa - MTOIIMHKOBAHE MIOIIMHKOBAHE
6 Jle6enrHa Ha NMHKOBOTO pm >80 25
MOKpUTHE
7 MunHnmMalHa paspyliaBaia cuia kN > 160
Ha oIrbH 3a Bepuru Tann VH mon.1, 160
VH mon.2, EH moa.1, EH mon.2,
TO, EO
8 MunuMaiHa pa3pyllaBalia cujia kN >210 210
Ha orrpH 3a Bepury tiil VH moa.3
u JIH
9 Tok Ha TepMUYHA YCTOHIHUBOCT KA >30 70
(3a 1 cek.)
10 | IpousBoanren - - Elba, a.s.
3abenexka:

1. JlomycHaTd IpellKd Npu MOMbJABaHe Ha II0-TOpHAaTa TabJMiia ce CUUTaT 3a HEKOPEKTHO

TEXHUUYECKO MPEAJTOXKECHHUC.

[




Ilpuioxenue 22

OCHOBHHTE TEXHHYECKH XapAKTePUCTHKH 32 KpaTyHKa 3a M3B/OPGW

No HaumMmenoBanue Emuauuna Mauckpanus Ha | Ilpeaoxkenue
Br3noskurens Ha YYaCTHHKA
1 Pasmep Ha BpB3KaTa ChIIIACHO - =16 16
BJIC HD 474 S1:2004 (IEC
60120:1984 ) unu eKBUBAJIEHT
2 B13MOKHOCT 32 MOHTaX Ha - HE HE
akcecoap (por, puHT ¥ JIp.)
3 3aKonyaBaHe ¢ MINJICHT, ChIIaCHO - W-16 W-16
BJIC EN 60372:2006
4 Martepuan - KOBaHa CTOMaHa | KOBaHa CTOMaHa
5 AHTHUKOPO3UOHHA 3aIIUTa - HOLMHKOBAHE TOIIMHKOBAHE
6 JleGenuHa HAa LUHKOBOTO pm >80 86
MIOKPUTHE
7 MunumanHa pa3pyliasaiia cuia kN >120 120
HA OITBH
8 [TpousBoaATEN - - Elba, a.s.
3abenexka:

1. JlomycHaTH TIpelIKM NpH HOIBJIBaHE Ha

TEXHUYCCKO NMPECAJIOKCHUE.

mo-ropHara Tabiuua ce CYMTaT 33 HEKOPEKTHO




Ilpuaoxenue 23

OCHOBHHTE TEXHHYECKH XapaKTepHCTHKH 32 O0OUIIM 32 M30/1aTOPHA BepHUra

No HanuMeHnoBaHHe Eanuuna ManckBanus na | IlpensioxeHue
BB3aoxkuTenst HA YYacTHHKA
1 PasMep Ha BpB3KaTa CHIJIACHO - =20
BJIC HD 474 S1:2004 (IEC 20
60120:1984 ) v eKBUBANCHT
2 B1B3MOMXKHOCT 32 MOHTaX Ha - it} .
axcecoap (por, puHT 1 1Ip.) A
3 Marepuan - KOBaHAa CTOMaHa | KOBaHa CTOMaHa
4 AHTHKOpPO3UOHHA 3aMnTa - TIOIIMTHKOBAHE MTOIMHKOBAHE
5 JleGenrHa Ha IUHKOBOTO pm >80 20
HOKpUTHE
6 MuHuManHa pa3pyLiaBaiia cuna kN > 160
Ha oITBH 3a Bepuru tin VH mox.1, 160
VH mon.2, EH mon.1, EH mon.2,
TO, EO
7 MusyMaHa paspyLiaBalia Cuia kN >210
Ha oIThH 3a Bepuru tin VH mon.3 210
u JIH
8 Tok Ha TepMUYHA YCTONYHUBOCT KA >30 40
(za 1 cex.)
9 Ipomnssoguren - - Elba, a.s.
3abenexka:

/ JlomycHaT# Tpemikd NpH TONBJIBaHE HA MO-TOpHATa TaONMIA Ce CUMTAT 3a HEKOPEKTHO
TEXHHYECKO MPETIOKEHHE.

L~



Ipuaosxenue 24

OCHOBHHTE TeXHHYECKH XapaKTepucTHKH 3a o6uum 32 M3B/OPGW

No HaunMeHOBaHUeE Eanunna M3uckBanusa na | IlpensoxeHue
Briioxureas Ha YUYacTHHKA
1 PasMep Ha BpBb3Kara ChIJIACHO - =16 16
BJC HD 474 S1:2004 (IEC
60120:1984 ) unu exBUBAICHT
2 BB3MOKHOCT 3a MOHTaX Ha - HE He
akcecoap (por, pyHT U 1p.)
q 3 Marepuan - KOBaHa CTOMaHa | KOBaHa CTOMaHa
4 AHTHKOpPO3UOHHA 3aIlKTa - [IOLIUHKOBAHE [IOLIMHKOBaHEe
5 JleGenmuHa Ha IMHKOBOTO pm >80 80
MIOKpUTHE
6 MunuMaliHa pa3pyluasalia cuia kN >120 130
Ha OITBH
7 [Tponseoauren - - Elba, a.s.
3abenexKa:

1. JlomycHaT# IpEelIKW DpH TONBJIBaHE HA TO-ropHATa TabNMLA Ce CUMTAT 33 HEKOPEKTHO
TEXHHUECKO TIPEUIOKEHHUE.




™
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Ipunoxenune 25

OCHOBHHUTE TeEXHHUYECKH XapaKTepPUCTHKH 32 nenepyau 3a H30JaTOpHA Bepura

HaumenoBanue Epununa M3uckpanug na | Ilpeanosxenune
No Bo3noxurens Ha Y4YacTHHKA
1 | Marepuan - CTOMaHa cTOMaHa
2 | AHTHKOpPO3MOHHA 3all[UTa - TIOI[MHKOBAHE TMIOIMHKOBAHE
3 | JlebenuHa Ha LUHKOBOTO MIOKPUTHE pm > 80 80
4 | MunumanHa paspyluasaiia cuia Ha kN > 160 160
oITBH 3a nenepyna or EO Bepura
5 | MusHuMaHa paspyluasalia cuia Ha kN > 160 160
omsH 3a nenepyzna ot TO Bepura
6 | MunrManHa pa3pyluasaiia cujia Ha kN > 160 160
omsH 3a mnenepyna ot O Bepura —
monsJaBa ce camo 3a OII3
7 | Tok Ha TepMuyHa ycToiumBocT (32 1 KA >30 30
CeK.)
8 | Ilpoussoauten - - Elba, a.s.
3abenexka:
1. JlomycHaTy Tpellky MpH NOIIhJBaHe Ha I0-ropHaTa Ta0/IKIAa C€ CUUTAT 38 HEKOPEKTHO
TEXHUYECKO MPEJUIOKEHHE.
2. TIprcheIMHUTENHATE PA3MEpU Ha TeNepyauTe ca GUKCHpaHH, KaTo CHIUIUTE €4 NO0COHUCHHU

B TaOJuueH BUJ B TEXHUYECKOTO 3a1aHUE B TOYKA ,,ApMaTypa 3a U30J1aTOpHU BCpI/IFI/I“.




IIpuaoxenue 26

OCHOBHHTE TeXHHYECKH XapaKTePUCTUKH 3a nenepyau 3a M3B

HaumeHoBaHMe Eaununa M3uckpanus Ha | Ilpenioxenue
No Bn3noxurenst Ha Y4JacTHUKA
1 | Matepunan - CTOMaHa CTOMaHa
2 | AHTUKOPO3HOHHA 3alUTa - HOLIMHKOBAHE TIOLIMHKOBAHE
3 | JleGemuHa HA IMHKOBOTO IMOKPUTHE pm >80 86
4 | MuuuMalHa paspyliaBalia cuja Ha kN > 120 120
OITBH 3a neriepyaa ot EO-C70 Bepura
5 | Ilpoussonuten - - Elba, a.s.
3abesexka:
1. JlomycHary IpeUIKM IpH IOMBIBaHE HAa MO-ropHata Ta0NULA CE& CUMTAT 332 HEKOPCKTHO
TEXHUYECKO NMPEIIIOKEHHE.
2. TlpucheIMHUTETHUTE Pa3MepU Ha NenepyAuTe ca GUKCHpaHH, KaTo CHIINTE ¢a MOCOUCHHU

B Ta6JIHYeH BUI B TEXHAYECKOTO 33/[aHMe B TOUKA ,,ApMaTypa 3a H30/IaTOPHU BEPUTH™.




Ipunoxenne 27

OCHOBHUTE TEXHUYECKH XapPaKTCPUCTUKH 34 U-6oaT

HaumeHoBanune Enunnna Msuckpanus na | Ilpennoxenue
No Bn3noxurens Ha Y4YacTHHKA
I | Marepunan - CTOMaHa cTOMaHa
2 | AHTHKOpPO3NOHHA 3aIUTa - MOLMHKOBaHe MOLIMHKOBAHE
3 | JebenuHa Ha MUHKOBOTO MOKPUTHE pm >80 80
1 4 | MuHuMalTHa pa3pynasalia cuia Ha kN > 160 160
oreH 3a Bepuru tin VH moa.1, VH
mon.2, EH mon.1, EH mon.2, TO, EO
5 | MunumanHa paspyluasaiia Cuna Ha kN >210 210
orrpH 3a Bepuru tun VH mon.3 u JIH
6 | Tok Ha TepMuuHa ycTOHUHBOCT (32 1 KA >30 30
CeK.)
7 | ITpousBoauTten - - Elba, a.s.
3abenexka:

1. JlomycHaTH TpeInKy TpU IOIBIBaHe Ha MO-TOpHATa TabJMIA Ce CYMTAT 32 HEKOPEKTHO

) 2.

TEXHUYECCKO NPECATIOKECHHUL.

I[TpuchenuuutenHuTe pasmepu Ha U-GoaToBeTe 32 3aXBallane KbM cTHI6 ca duKcHUpaHHy,
KaTO CHIIMTE Ca MOCOUYEHH B TaGIUeH BU/ B TEXHUYECKOTO 33/[aHKE B TOYKa ,,ApMarypa

33 M30JIATOPHHU BEPUTH®,




e

IIpunnoxenue 28

OCHOBHHTE TeXHUYECKH XxapaKkTepuctuku 3a U-6ost 3a M3B

HaumeHnoBaHue Enununa WN3uckpanusn na | Ilpenioxenne
No Bp3nokuTessi | HAa Y4YACTHHKA
1 | Marepuan - CTOMaHa cTOMaHa
2 | AHTHKOPO3HOHHA 3all1Ta - MOLIMHKOBaHE TIOI[THKOBAHE
3 | JleGenuHa Ha MHKOBOTO IMOKPUTHUES pm >80 80
) 4 | MunrKrMajHa paspyliaBalia cujia Ha kN > 120 120
OIBH
5 | IIpousBoauten - - Elba, a.s.
3abenexka:

1. I[OHyCHaTI/I TpellKy IIpU IOMNBJIBAHC HAa I1o-ropHara Tabauia ce CUUTAT 32 HEKOPEKTHO

2.

Y

TEXHAUECKO MMPEIIOKCHHUE,

[TpucheauuurenHuTe pasmepd Ha U-GonToBeTe 3a 3axBailjaHe KbM cTHI0 ca QUKCHpaHy,
KaTo CHIIATE Ca OCOYEHH B TaGIM4eH BUI B TEXHAIECKOTO 3a/aHKie B TOYKa ,,ApMaTypa

33 U30JIATOPHH BEPUTH .




Ipunoxenne 29

OCHOBHMTE TEXHHYECKH XapaKTePHCTHKH 32 OlbBaTeHa KileMa 3a ACO-400

HaumenoBaHue Eannunna N3uckpanus Ha | IIpenJioxenune
No Bob3ioxaTeas | Ha YYacTHHKA
1 | Tum Ha knemMaTa - npecosa nmpecosa
2 | Marepuan - AnyMuHR#A/aTyMy | ATyMUHAR/any
HHeBa CIUIAB, MHHKEBA CILJIaB,
CTOMaHa cToMaHa
M
3 | AHTHKOpO3MOHHA 3aIlKTa Ha - MOIUTHKOBAHE MOI[THKOBaHE
CTOMaHEHHUTE YacTU
4 | Jle6GenrHa Ha IIMHKOBOTO MOKPUTHE pm > 80 86
5 | MuHKrMaJHa paspyliasaiia cuia Ha kN >114,5 114,5
OITBH
6 | 3a MPOBOJHUK C BBHHILIEH AUaMEThP mm. =272 27,2
7. | Bpoit Ba 60aTOBUTE BPB3KY 34 op. >2 2
3axBalllaHe Ha KaOeyHaTa 00yBKa
8 | Tok Ha TepMuYHa YCTOHUMBOCT (32 1 KA >30 30
CeK.)
N 9 | [IpousBoauTen - - Elba, a.s.
3abenexka:

1. JlomycHaTHl IPENIKU TP TOIBIBAHE Ha II0-ropHaTa Tabnuna ce CUMUTAT 33 HEKOPEKTHO

TEXHUYECKO IPEIJIOXKECHUC.




Mpunoxenne 30

OCHOBHHMTE TEXHHYECKH XapAKTEPUCTHKH 32 CheIMHUTE 32 mexaycTniatune 3a ACO-400

—_

HaumeHoBaHUe Enunnuna M3uckpanus Ha | IIpenioxenune
No Bn3aoxurens HAa Y4acTHUKA
1 | Tun Ha KjeMara - npecosa npecoBa
2 | Marepuan Ha ChbpJICYHUKA - Cromana Cromana
3 | Marepuai Ha BhHIIHATA 4aCT - ATyMUHHA AnyMuHU#
4 | MuHMMalTHa paspyliaBsaiia Cuia na kN >114,5 114,5
OITBH
5 | 3a mPOBOJHHUK C BBHHIICH AUAMETHP mm. =272 27,2
6 | Tox Ha TepMmYHa ycTOMUHBOCT (3a 1 KA >30 30
CeK.)
7 | IlpousBopuTen - - Elba, a.s.
3abenexka:

1. JlomycHary TpelIKH MpH TOMNBJIBaHE Ha MO-rOpHATA TabauIa ce CYMTaT 33 HEKOPEKTHO

TEXHUUYECKO TIPEAJIOKECHUC.



Hpunoxenne 31

OcHOBHHMTE TEXHHYECKH XaPAKTEPHCTHKH 32 HOCHTeHa Kjiema 3a ACO-400

HaumenoBanue Epunnna NsuckBanuga Ha Hpennoxenne
No Bniaoxurens Ha Y4aCTHHMKA
1 | Marepuan - Anymunnii/anymu | AnymuHuit/any
HUEBA CIIAB, MUHYeBa CILIaB,
CTOMaHa CTOMaHa
2 | AHTUMKOPO3MOHHA 3alliuTa Ha - MOLIMHKOBaHe TIOLIUHKOBaHE
CTOMaHEHHUTe YacTu
3 | Je6GenuHa Ha LIMHKOBOTO MOKPUTHE pum > 80 86
4 | 3a NPOBOJHUK C BBHINIEH JUaMETED mm. =272 27.2
5 | MuHuMasHa paspyiiaBaila cuia kN > 120 120
6 | Cuna Ha npuUnNBE3BaHe Ha kN >24 24
npoBojanuka (20% ot RTS)
7 | Tok Ha TepMHUHA yCTOITUMBOCT (32 ] KA >30 30
CeK.)
8 | IlpousBoauten - - MOSDORFER
3abenexka:

5 1. HOHYCHaTI/I IpEUIKU IpH NnonbJIBaHE Ha TMO-ropHara Tabnuua ce CYMWTar 3a HEKOPEKTHO

TEXHWUECCKO NPEATIOKEHNE.
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Hpunoxenue 32

OCHOBHHTE TEXHHUYECKH XapaKTePHUCTHKH 32 orbBaTe/IHa kiema 3a M3B

6 | IIpoussonuten

HaumeHoBaHue EnyHuna H3uckpannsa Ha | Ilpeanoxenne
No Br3aoxurens Ha Y4YacTHHKA
I | Tun Ha kneMara - cnupaia cnpasa
2 | AHTHKOPO3UOHHA 3alllUTa Ha - TNOI[THKOBaHE HOLIMHKOBAHE
CTOMaHEHUTE YacTU(YXO0)
3 | JleGenuHa Ha LIMHKOBOTO NMOKPUTHE pm > 80 80
4 | MunuMmanHa paspyiaBaima CHia Ha kN >949 94,9
OI'bH
5 | 3a BBXE C BBHHIIEH IUaMETHP mm. =11 11
- - SAPREM

3abenexka;

1. JlomycHaty rpellky Ipu MOITBIBAaHE Ha NMO-rOpHaTa TaGiHIa ce CYMTAT 3a HEKOPEKTHO

TCXHHUYCCKO MPEATOKCHHUEC.
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Hpniaoxenue 33

OCHOBHHTE TeXHHYECKH XapaKTEPUCTHKH 3a JiroJeenia HOCHTe/1Ha KjieMa 3a M3B

HawnmeHnoBaHnue Enxnnnna M3uckpanus Ha | Ilpennoxkenue
No Bn3noxurens HA YYaCTHHKA
1 | Marepuan - KOBaHa CTOMaHa | KOBaHA CTOMaHa
2 | AHTUKOpPO3MOHHA 3aKTa Ha - TIOIMHKOBAHE IIOITUHKOBAaHE
CTOMAHEHHUTE YaCTH
3 | debennHa Ha IMHKOBOTO MOKPUTHE pm >80 80
4 | 3a BBXKE C BBHILEH JUaMeThp mm =11 11
5 | MuHuMaHa pa3pyliaBalia cuia 3a kN > 65 65
Bepura EH-C-70_mon.l1
6 | MuHumanHa paspyliaBaina cuia 3a kN > 65 65
Bepura EH-C-70_mogp,.2
7 | Cuia Ha NPUILTE3BAHE HA BBHKETO kN > 20 20
(20% ot RTS)
8 | IIpousBoauten - - Elba, a.s.
3abenexka:
1. JlomycHaTV FpellKd IpU NONBIBaHE Ha MO-TOpHaTa TabNMIa ce CUMTAT 32 HEKOPEKTHO
TEXHUYECKO TIpeJIJIOKEeHUe.
2. IlpucreMHHUTENHUTE pasMepU Ha JOJIeeIIUTe HOCUTENIHH KiIeMHU ca (QUKCUPAaHU, KaTo

CBIIUTE Ca MOCOYEHU B TaOJIMYEH BHJ B TEXHUYECKOTO 3aJaHNE B TOYKA ,,ApMaTypa 3a

M30J1aTOPHU BEPHUTrU™.




IIpunoxenue 34

OcHOBHHTE TEXHHYECKH XaPaKTePHCTHKH 3a CheHHHUTEJI 32 MeKAYyCcThJa0ue 3a M3B

HaunmeHoBanue Eaununa HM3uckBanusa Ha | Ilpeasnoxenue
No Bo3aoxkuTens Ha Y4acTHHKA
1 | Tun Ha xnemara - cIpajiHa cridpaisa
2 | MunuManHa paspyiaBama cuia Ha kN >94.9 94,9
OITBH
3 | 3a BBXKE C BBHIIEH IUAMETBP mm =11 11
4 | IlpousBoauten - - SAPREM

3a0enexkKa:

1. I[OHyCHaTI/I IpCIIKHA IIpHU NOMIBJIBAHE Ha IMO-rOopHATa Tabnuma ce cuMTaT 3a HEKOPEKTHO

TECXHHUYECKO MPEAJIONKEHHUE,




L

TIpunoxenune 35

OCHOBHHTE TEXHHYECKH XaPAKTEPUCTHKH 32 ONbBATENHH KiemH 3a OPGW

HaumeHnoBanne Eanunna H3uckpanus Ha | Ilpemsioxkenne
No Bb3noxuTens HA Y4acTHHKA
1 | Tun Ha xnemara - Crnupansa knema Cnupanna
ChC 3aIIUTHA KJleMa ChC
crnupana 3alKTHA
cnivpana
2 | AHTMKOpPO3MOHHA 3aIlMTa Ha - NOLMHKOBaHe NOLMHKOBaHE
CTOMaHEHHUTE YacTH (yXo0)
3 | JlebenvHa Ha LHHKOBOTO MIOKPUTHE um >80 80
4 | MunumManHa paspyluaBaiia cuia Ha kN >76 76
OITbH
5 | 3a OPGW c BbHILIEH AUaMETBD mm <11,1 11,1
6 | [lpousBoauten - - Saprem

3abenexka:

1. HOHYCHaTI/I I'pENIKY IIpU MOMBbJIBAHE Ha MO-ropHara Ta6J'lI/II_la C€ CUHMTAT 3a HEKOPEKTHO

TEXHUYECKO MMPEATIOKEHHUE.




IIpunoxenue 36

OCHOBHUTE TEXHHYECKH XapPAKTEPUCTHKH 32 HOCHUTeNHH KiaemH 32 OPGW

HaumenoBaHue Enununa M3uckBanus Ha | Ilpennoskenue
No Brn3noxurtens Ha YYacTHHKA
1 | Tun Ha xnemara - C HEONIIPEHOBa C HEOIIPEHOBA
BIIOXKKA U BJIOXKKA H
HOCHTETHA HOCHUTENHA
criMpana cnMpana
2 | AHTHKOPO3UOHHA 3alIMTa Ha - NOL{MHKOBaHE ITOITHKOBAHE
CTOMaHEHUTE YacTH
3 | JleGenuHa Ha LUHKOBOTO NIOKPUTHE pm >80 80
4 | MuHumanHa paspyuiaBaia cusia 3a kN > 65 65
HocHTeNHa Kiiema oT Bepura EH-
OPGW_wmoga.1
5 | MuHumManHa paspyuiaBana cuia 3a kN > 65 65
HOCHUTeNHa KieMa oT Bepura EH-
OPGW_mon.2
6 | Cuna na npururs3sane Ha OPGW kN >16 16
(20% ot RTS)
7 | 3a OPGW c BBHILEH JUaMETBP mm. <11,3 11,3
8 | Ilpoussoguren - - Saprem
3atenexka:

1. JlonycHaTH rpeliky MpH IOIBJIBaHE HA IMO-ropHaTa TabJMla Ce CYMTAT 33 HEKOPEKTHO

TEXHUYECKO IIPEAIOXKEHHUE,




ITpunoxenne 37

OcHOBHHTE TEXHHYECKH XapaKTePUCTHKH 3a ,,C“-6/10K

HanMenoBanune Exununna M3uckBanus Ha IIpeanoxenne
No Bu3noxurens Ha YYacTHHKa
1 | Marepuan - Cromana / 4yryH Uyryn
2 | AHTHKOpO3HOHHA 3aIuTa - MOUMHKOBAaHE TIOIUHKOBAHE
3 | JlebenrHa Ha IUHKOBOTO MOKPUTHUE pm > 80 80
4 | M3pppkaHa HauThxKHA (110 0CTa) kN >20 20
cuna*
5 | UspppkaHa BepTUKanHa cUia >50 50
* kN
6 | U3gpprkaHa HampeyHa cuna >30 30
7 | ITIpousBoauten - - SAPREM s.a.
de Preformados
Metalicos, Spain
3aGenexka:
1. JlomycHaTy IpemKy IpH TONBJIBAHE HAa MO-rOpHATa Tabjulla ce CYMTAT 338 HEKOPEKTHO
TEXHUYECKO MPETIOKEHHE.
2. O6o3HayeHHTE CUJIM ChC CUMBOJIA ,,** B MO-rOpHAaTa Ta6NHUIa ca PUIOKEHH B TOUKATa Ha
OKauBaHEe Ha HOCHUTEJHATa BepHra KeM 6JIoKa.
™\ 3. Ilpucwvenunurennure pasmepu Ha ,,C“-650k ca GuKCUpaHHU, KaTO CHIIMTE Ca MOCOYCHH B

TabNMYeH BUJ B TEXHUYECKOTO 3aaHKE B TOUKa ,,ApMaTypa 3a H30JIATOPHH BEPUTH*.




Ilpunoxenue 38

OCHOBHHUTE TeXHUYECKH XapaKTEePUCTHKH 332 chbeAHHUTeNHA KyTud 32 OPGW/OPUG

No HaumeHnoBaHue Enununa HsuckBanus Ha | Ilpeasiokenue
Bu3noxuTesis HA Y4YacTHHKA
1 Bpoii BxonoBe Bp. >4 4
2 Bpoii BnakHa B 1 KyTHs bp. >72 96
3 Marepuan - HepBmXKaaema HEpBXKIaEMA
CTOMaHa/CIuIaB cTOMaHa/cruiaB
O
4 CreneH Ha 3amuTa - IP 56 IP 56
5 TeMmeparypa Ha okoJiHaTa cpeaa °C -40++70 -40++70
6 3axpenBaHe - Be3 npo6usane Ha | be3 mpobuBane
OTBOpH Ha cTHjI0a | Ha OTBOPH Ha
cTpiba
7 Kanax - Otnar, kynoneH | OTAT, KyIOJeH
THI THUT;
aTyMUHUEBa
CIIJIaB
8 [IpousBoauren - - RIBE -
Richard Bergner
Elektroarmature
O n GmbH,
Schwabach,
Germany
3abenexka:

.
MTYCHATH TPEHIKM IMPH IIOIBJIBAHC Ha IIO-ropHara Tabaula ce CYMTaT 3a HEKOPCKTHO
TEAHUYCCKO IIPESATIOKCHHUE.




IIpnaoxenue 39

OCcHOBHHTE TEXHHYECKH XapaKTepHCTHKH 3a TpOﬁHH Pa3nmoHKHu 3a (])3301314 IMpOBOAHMITHN

No HaumeHnoBanue Eannnna M3uckBanusa va | Ilpeasioxenue
Br3ioxurens HAa Y4YacTHHKA
| Tun Ha pasnioHkarta - neMrdupaima JeMrdupaiia
2 HaunHz Ha 3axBamaHe - KOH30JIEH KOH30JIeH
3 Marepuan - AnyMuHveBa AnymuHueBa
CIIaB, CTOMaHa, | CIUIaB, CTOMaHa,
ryma ryma
4 AHTHKOPO3HOHHA 3aI[UTa Ha - MIOLTHKOBaHe HOLUHKOBaHE
CTOMaHEHH YacTu
5 Jle6envHa Ha IMHKOBOTO pm >80 80
MOKpUTHE
6 MesxayocoBO pa3CcTOsSHUE Ha MM =400 400
OT/IeJIHATE IPOBOJIHUIY B CHOIIA
7 BrHinen quameTsp Ha 3axBaliaHy MM =272 27,2
IIPOBOJHULIA
8 3a Opoif IPOBOIHUIK B CHOTI op =3 3
9 [IpouszBoguten - - DAMP s.r.l.
3albenexka:

1. NomycHaTw rpemKd Ipu IONBJIBaHE HA IIO-TOpHATa TabNHUIld Ce CYMTAT 32 HEKOPEKTHO
TEXHUYECKO MPEAJIOKEHUE.




CERTIFICATE

I\';[Ianagemhent system as per

EN ISO 9001 : 2015 o

‘) Iri accordance with TUV NORD CERT procedures, it is hereby certified that

ELBA, a.s.

Geskoslovenskej armady 264/58 e

967 01 Kremnica ml LBA
Slovak Republic

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

Development and manufacture of special fittings for overhead
transmission lines, substations and trolley lines.
Production and installation of gate systems.

f«"b\ x

B

Cettifica ﬂé istration No. 44 100 086379 Valid from.2017-12-21

Audi -R’épor i:lgg,mSﬁO‘ 78/9 Valid until 2020-12-20
£ " Initial certification 1995

3annyeHo no un. 36a, an.3 ot 300
| W

ation Body Bratislavava, 2017-12-04
NORD CERT GmbH

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

TUV NORD CERT GmbH Langemarckstralle 20 45141 Essen www.tuev-nord-cert.com

({ pAKKS

Deutsche
Akkreditierungsstelle
D-ZM-12007-01:01




Mpesog oT AHIIUACKK Noro TUV NORD

CEPTUOUKAT

Cucrema 3a ynpasieHue CbriacHo
EN ISO 9001:2015

B cvoTBeTcTBMe ¢ npoueaypuTe Ha TUV NORD CERT, yaocrosepasame 4e

ELBA, a.s. Noro ELBA
Ceskoslovanskej armady 264/56
967 01 Kremnica

) Penybnvka CnoBakua

lMpunara cucrema 3a ynpasaeHue B CbOTBETCTBUE C ropecnomeHaThA CTaHaapT U obxsaT:

Pa3paboTKa 1 MPOM3BOACTBO Ha CMeLanHi apmaTypy 3a Bb3/lyLIHU €/1eKTPONPoBOAK,
NOACTaHUUKN U TPONENHU NTNHUN.
Mpou3BOACTBO U MOHTaX Ha CUCTEMU BPaTH.

PerucrpaunoHeH Homep Ha cepTudukata Ne 44 100 086379 BanugeH o1: 2017-12-21

[Joxnag, ot oauT Ne SO0 078/900 Banuaex po: 2020-12-20
MbpsoHayanHa ceptudukauma: 1995

Noanuc: He ce veTte

CepTudMKaUMOHEH LLEHTBP BpaTtucnasa, 2017-12-04
Ha JJ¥ NORD CERT GmbH

,1'6'314 cepTMUKAT e U3BBPLLEH B CbOTBETCTBUE € NpoueaypuTe 3a 0AUT U ceptuduumpare Ha TUV
RD CERT 1 nognexu Ha pefosHU o4uTH 3a HabnlogeHue

TUV NORD CERT GmbH Langerckabe 20 45141 Ecen www. tuev-nosd-cert.com

Noro IAF Noro Dakks

Mpesen: MnaaeH MeTOANEB «.cociirvivvininiinanna



: < Lloyd's Register
I LRQA

CERTIFICATE OF APPROVAL

This is to certify that the Quality Management System of:

S.A. DE PREFORMADOS METALICOS (SAPREM)
Carretera Estella, s/n
31868 lzurdiaga, Navarra
Spain

has been approved by Lloyd's Register Quality Assurance
B to the following Quality Management System Standard:

1SO 9001:2015

The Quality Management System is applicable to:

Design and manufacture of fittings, accessories, dampers
and damping spacers for use on electric power lines,
telecommunication and railway.

Approval Original Approval: 30 March 1995
Certificate No: SGI 1941999
Current Certificate: 01 August 2018

Certificate Expiry: 31 July 2021

_.4-‘-"'-‘_—'-—
P

3anuyeHo no 4n. 36a, an.3 or 300N

Issued by: LRQA Espafa, S.L.U.
For and on behalf of: Lloyd’s Register Quality Assurance Limited

[ MANAGEMENT
SYSTEMS

001

C/ Princesa, 29 - 1° - 28008 Madrid, Espana
For and on behalf of 1 Trinity Park, Bickenhill Lane, Birmingham B37 7ES, United Kingdom

This approval is carried out in accordance with the LRQA assessment and certification procedures and monitored by LRQA
The use of the UKAS Accreditation Mark indicates Accreditation in respect of those activities coveted by the Accreditation Certificate Number 001
Macio Revisien 14

Vst s Registere Grois St ot ined and subgiianss, wickitiing iy Hoqoter Cualty Bssistdotr Linitett [BCAS daml the evpes te et ors sirpliigass or agqents ate, sieladuialiyand cotlectively, riderrad 1o i s douse
Ay} idd’s Rergnetar™: Llayed's RaQister gbimutiitsaponsibiing and shall nob b ol Yo any person der iy loss, damanie v paenion sqused by reliaice an e ot g st s sncuinont or havsosiar pecaiddo unless
thaT L Prsan i v e drars withe B rolteart Elogeds Rug vty oof th prervisiens OF thewfusioatien of sttsts " e w0 abilty s ety o e ferinsaud conditionis 3ot gut i g G o




MpeBoa OT aHMAMIACKK 31K
NOTO Lloyd's Register LRQA

CEPTU®UKAT 3A O40BPEHUE
ToBa cnyu fa yaocToBepu, Ye CUCTeMaTa 3a YNpaBaeHMe Ha KauecTBOTO Ha:
S.A. DE PREFORMADOS METALICOS {SAPREM)
Carretera, Estella, s/n
31868 Izurdiaga, Navarra

Ucnanua

6e opobpena ot Lloyd's Register Quality Assurance 3a cnegHata cuctema 3a ynpasneHue Ha
KayecTsoTo NO CTaHAApPT:

) 1SO 9001:2015
O6xBat Ha cucTemara 3a ynpas/sieHue Ha Ka4ecTBoTo:
PaspaboTBaHe 1 NpOM3BOACTBO Ha apmaTypa, akcecoapu, BUAGporacuTeny 1 pasnoHKK 3a ynotpeba

B €NEKTPONPOBOAHU NUHUKU, TENEKOMYHUKALUN N HKenesHUuumn

Ceptuduumnpan: MbpsoHavanHa ceptudukauma: 30 mapt 1995
CepTtuoukar Ne: SGI 194 1999 [Jata Ha cepTudukara: 01 asrycr 2018
Ceptudmkara e sanuger go:  31wonm 2011

Mognuc: He ce vete

M3papeH ot: LRQA WUcnanus, S.L.U.
3a n ot umeTo Ha: Lloyd's Register Quality Assurance Limited

{f Princesa, 29 - 1° - 28008 Madrid, Espana
For and on behalf of 1 Trinfty Park, Bickenhill Lane, Bireingharn B37 7ES, United Kingdom
This aggreval s camind outin & vath ibe LROA ared corpianon procedures ard maritored by LRQA,

the use of the UKAS Accrediiation Wtk ind-ates Arcreditation in respect of thiose activties coveted by the Accroditition Cerliicate Iy sber 60
Miatrd Revzian &

Lrciyal st Gronap bt ves alfifatissind sabetismves, e g Viyofs Renstor £ ity iwiiorai Lot el {OROIRY A0 hon arkgicirs 6l vl it s, Vel oty andl e o ey, cidired o w B 2
oy Ui Fngeater Lloysl’s Retisher aswinios s smpoasinnipand <kt e ab'e o as‘uy;wm_n FE a0 s, Shenie ar exebige cavsoel iy Faineg dw Hivink riviee I s deri { ov hapsiier preapiath, ol
2 prersese bl g ettt wltes thi skt Lewrl Bt ter ansity for this peges s A VAL SRR A0y sy keriility i oKty o R Doy ana o Sons st ong o that t

B

Mpesen: MnageH MeTOAMEB ........ccccevrecvevrnnnn
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Register

Cepm_’

vKaT 3a ofoGpeHne

HacrosimuaT a::epmcpy; KaT ce usjasa, 3a Aa yaocTosepy, ve CUCTemaTa 3a yrpasneHue Ha:

MerT an Enekr gm CEOON

!._.-':\.',;i.'.'.""(:i"‘ "_ :,.\'_1; ¢ u-‘, i .7“ xL!w'“.,l f )n

e opoBpeHa ot Lioyd's Register Q;}affii‘y: 'ﬁé'sumncze B CLOTBETCTRUE CbC criefiHuTe CTaupapti:

L
3am4quo no u.n. 36a an.3 OT 3OI'I

\

Gilles B@sslﬁr@ Area Technical Manager
Wsnanen ot L?oyd ?%&ga%ter EMEA Branch
33 noT MMeTo va: L loyd's F%@gv;ster Quality Assurance Limited

O

atist 14 Asryct 2018 MupaoasanHe Gaotpemie:

©v. 13 Asryct 2021 ISO 9001 - 14 Aarym 2009
0115038

Homep nva ogobpenue: (SO 8001 - 00008141

ObxBareT Ha anﬁgemx;‘em'e TPUNOXIAM 38
. L Hponasoncteo Ha CTOMaHOPE PHIETBYHN CTBRBORE
/_:} ‘ BUCOKD 1 HIUCKO ;é%%‘ffi‘:(_ REHUE U fi Dyl MeTan T §xf,3_r§<*§§h,} ,r<,mv§§f§‘;
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ERSAN GALVANIZ ENERJI MADENCILIK SAN. INS. VE TiC. AS.

Ciggir Koya Koy Sokak Not101 KAZAN ANKARA TURKIYE

08! yukanida adi gegen kurulugun Yonetim Sisteminin denetlendigini ve asagida detaylan belirtiler standart
gereklerine uyguniudunu onaylar. / QS/ certifies that the Management System of the abuve organization has
been audited and found to be in accordance with the requirements of the standard detailed below.

TS EN ISO 9001:2015

Kapsam/ Scope

Hetisim Hatlarinin, Aydinlatma Direklerinin Imalat. Galvanizlenmesi ve Montajl

Sertifika No /
2508 2015 Cettificate Nurtiber Q03091801

Son Duzenleme Tarihn/ Gegerlilik Tarihi/ g
Date of Last issue % Beagia Date of Expiry 03.09.2019

It Yayin Tarihi /

Okay KAYHANLI
Genel Midir

/)

3anuueHo no un. 36a, TURKAR 805 NG
an.3 ot 30N Y&-EFAC-CO13

T

iyt sertiika. Kurtugh BelGRRaRnS sart anna winas: v YIga 25 a2 e defE yapratas Josetin denetlnwi Dagart: Petenoss hasnge 3 Yillk Semlkasyon Penyot Lhig tanhent kadar go
SeruTkanin gpgaiik CLRSMY W GSICRI cofir AisEnden Yoreol oalebily TS carhnicale S vale for -year setiiation Syide J the ertined Py moety e Y F ey ds and paocepds @
SunBRONGE AUTItS PRITOMIE] A1 ICEST U0 4 year The vaidly Status of the Serihoite can B chepked Hom @00

051 Belgalendirme, Moay ve Tost b teri Lod 86,
Fuozur BAal, 1138 Sokab No T8 Cankaya - Ankaa - Turye TO312 3706087 FIOR2 A2 6088  veew oniet o il UAEOeCER 2OTN




[MpeBoa OT aHITHHCKH / TYPCKH €3UK

Jloro QSI
Ceptuduxar
Epcan I"amspanus Exepmku / ERSAN GALVANIZ ENERJI MADENCILIK SAN. INS. VE TIC
A.S.

Cigir Koyu Koy Sokak No:101, Postal Code : 06980 Kazan,
ANKARA / TURKEY

QSI ceprrduimpa, e CHCTEMAaTa 3a yNpaBIeHHE Ha OTHUCAHATA 10-TOpe OpraHU3alus €
OJIMTUPAHA U € B ChOTBETCTBHE C U3UCKBAHUS HA W3IUCAHUSA [0-J0JTy CTAHAApT 38 Ka4eCTBO.

TS EN ISO 9001:2015
O0xBar

HpOPIlZBOI[CTBO, MOLIMHKOBAHEC ¥ MOHTaX Ha CHepFHﬁHH MpeaaBaTeiny U NPEHOCHU JIMHHWH,

CTBJI00BE
JlaTa Ha MbpBOHAYANTHA CEPTUDHUKALIU: 25.08.2015
JlaTa Ha mocneeH OIUT: 03.09.2018
JlaTa Ha BaNIUIHOCT: 03.09.2019

JMUC: HE CE YeTe
Okay KAYHANLI
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THE INTERNATIONAL CERTIFICATION NETWORK

CERTIFICATE

TSE as an [QNet Partner hereby states that the organization

HASCELIK KABLO SAN. VE TiC. A.S.

MERKEZ (T1): OSB 18. CAD. NO:20 MELIKGAZI - KAYSERI
TESIS (T2): OSB 47. CAD. NO:2 MELIKGAZI -
KAYSERI / TURKIYE

has implemented and maintains a
QUALITY MANAGEMENT SYSTEM
which fulfills the requirements of the following standard

TS EN ISO 9001:2015

Issued on: 07-02-2017
for the vaiidity date, please refer to the original certificais® issued by TSE

Registration Number : TR-KY-6859/14-R15

.

£ 337aM4eHOo no unA. 36a, an.3 ot 3dﬂ

FA " o R A

Michael Drechsel {i#kcen Bircan Degerhyurt
President of IQNet Head of System Certification Group

IQNet Partners*™;
AENOR Spain APNOR Certification France AlB-Vingotte International Belgium APCER Portugal
CISQ Raly CQC China CQM China CQS Czech Republic Cro Cert Croatia DQS Holding GmbH Germany
FCAV Bruzit FONDONGRMA Venezuela 1CONTEC Colombiz IMNC Mexics Inspecia Certification Finfand INTECO Costa Rica
IRAM Argentina JQA Japan KFQ Korea MIRTEC Greece MSZT Hungary Nemko AS Norway NSAI Ireland PCBC Poland
Quality Austria Austrla RR Russia SIGE México 811 [srae! SIQ Slovenio SIRIM QAS International Malaysia
8QS Switzerland SRAC Romania TEST St Petersburg Russia TSE Turkey YUQS Serbia
1QRet ia represcnted in the USA by: AFROR Certification, C15Q, DQS Holding Gmbit and NSAL Ing,

* This attestation Is directly linked to the IQNet Pariner’s original certificate and shall not be used as a atond-alone document

s The Ust of IONet partners s valid at the time of lssuc of tyis certificate, Undated Information la avallable under www.lanet-certification com
DEUPO22017041 10001
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THE INTERNATIONAL CERTIFICATION NETWORK

Annex to IONET Certificate Number :TR-KY-6859/14-R15

Name and Address of the certified organization

HASGELIK KABLO SAN. VE TiC. A.S.

MERKEZ (T1): OSB 18. CAD. NO:20 MELIKGAZI - KAYSERI
TESIS (T2): OSB 47. CAD. NO:2 MELIKGAZI - KAYSER| / TURKIYE

Scope of the Certificate

FACILITY 1:{CENTRE)
DESIGN, DEVELOPMENT AND PRODUCTION OF
- ALUMINIUM AND COPPER WIRE RODS, ALUMINIUM AND COPPER WIRES, STRANDED ALUMINIUM AND COPPER BARE
CONDUCTORS, ALUMINIUM CONDUCTOR STEEL REINFORCED (ACSR), ALUMINIUM CONDUCTOR ALUMINIUM CLAD STEEL
REINFORCED (ACSR/AW), ALL ALUMINIUM ALLOY CONDUCTOR (AAAC), AERIAL BUNDLED CABLES 0,6/1kV (ABC, NFA2X,
AMKA), OPGW-OPTICAL GROUND WIRES, AACSR-ALLOYED ALUMINIUM CONDUCTOR STEEL REINFORCED
CONDUCTORS, ALUMINIUM CLAD STEEL STRANDED EARTH AND SHIELD WIRES, GALVANIZED STEEL STRANDED EARTH
AND SHIELD WIRES, GALVANIZED STEEL WIRE STRANDED GUY WIRES, 0,6 kV UNDERGROUND POWER CABLES WITH
ALUMINIUM AND COPPER CONDUCTORS, ARMOURED OR NON-ARMOURED, MEDIUM AND HIGH VOLTAGE
UNDERGROUND POWER CABLES WITH ALUMINIUM AND COPPER CONDUCTORS (ARMORED AND NON-ARMORED),
STRANDED AERIAL COPPER CONDUCTORS, FLEXIBLE COPPER CONDUCTORS, ACS ALUMINIUM CLAD STEEL WIRES,
L TUBE WITH OPTICAL FIBERS FOR OPGW APPLICATIONS, ALUMINIUM TUBE WITH OPTICAL FIBERS
LICATIONS, PVC GRANULES, OPGW JOINT BOX AND ACCESSORIES, FIBER OPTIC TELECOMMUNICATION
| CABLES, BUILDING INSTALLATION CABLES, HFFR-LOW AND MEDIUM POWER CABLES, HIGH TEMPERATURE, LOW SAG
CONDUCTORS, TRAPEZOIDAL WIRES, SOLID SECTORIAL CONDUCTORS, PE- HFFR GRANULES
P EIGN TRADE, CUSTOMS CLEARANCE, MANAGEMENT AND ADMINISTRATIVE ORGANIZATION ACTIVITIES AND
OFERATIONS ASSOCIATED WITH THESE ACTIVITIES, AND PRODUCTION AND DEUVERY OF SERVICES RELATED TO
THESE ACTIVITIES (SINCE 07.02.2017) o

FACILITY 2:(FIBER OPTIC BRANCH)

- OPGW-OPTICAL GROUND WIRES, AACSR-ALLOYED ALUMINIUM CONDUCTOR STEEL REINFORCED CONDUCTORS,
ALUMINIUM CLAD STEEL STRANDED EARTH AND SHIELD WIRES, ACS ALUMINIUM CLAD STEEL WIRES, STAINLESS STEEL
TUBE WITH OPTICAL FIBERS FOR OPGW APPLICATIONS, ALUMINIUM TUBE WITH OPTICAL FIBERS FOR OPGW
APPLICATIONS, OPGW JOINT BOX AND ACCESSORIES, FIBER OPTIC TELECOMMUNICATION CABLES, (SINCGE 07.

SOLID SECTORIAL CONDUCTORS

This annex is only valid in connection with the above-mentioned certificate

<{S&> TURKISH STANDARDS INSTITUTION <TS&>  worcumans



MEXAOYHAPOOHA CEPTUOUKALIMOHHA MPEXA

CEPTHDHKAT

TSE as an IQNet Partner ¢ HacTOAULOTO YAOCTOBEPABAT Y€ KOMMaHuUsA

HASQELiK KABLO SAN. VE TIO. A.§.

MERKEZ (T1): OSB 18. CAD. N0:20 MELIKGAZI - KAYSERI
TESIS (T2): OSB 47. CAD. N0O:2 MELIKGAZI -
KAYSERI/TURKIE

E BHeppuna n noaabvpXa

) Cucrtema 3a ynpaeneHne Ha Ka4ecTBOoTO

KOATO NOKpUBa U3NCKBaHUATa Ha CneaHnA CTaHa4apT

TS EN ISO 9001:2015

N3pnapeH Ha: 07-02-2017
3a dama na eanudxnecm, noasedHeme opuzuHanHus cepmudgukam uzdadeH om Tse

H
H
H

Pezucmpayuornen Homep: TR-KY-6859/ 14-R15

-~ 2_1 3anmueHo no un. 36a, an.3 ot 30M

v _ JOLZELETT D Crmnns
> Michael Drechsel Akcen Bircan Degerliyurt
President of IQNet Head of System Certification Group

1IQNet Partners";

AENOR Spain AFNOR Certification France AIB-Vincottr International Belgium APCER Portugal CISQ Italy CQC China CQM
China CQS Czech Republic Cro Cert Croatia DQS Holding OmbH Germany FCAV Brazil FONDONORMA Venezuela 1CONTEC Colombia
IMNC Mexico Inspects Certification Finland INTECO Costa Rica IRAM Argentina JQA Japan KFQ Korea M1IRTEC Greece MSZT Hungary

Nemko AS Norway NSAI Ireland PCBC Poland Quality Austria Austria RR Russia SIOE Mixico SII Israel SIQ Slovenia SIRIM QAS
International Malaysia SQS Switzerland SRAC Romania TEST St Petersburg Russia TSE Turkey YUQS Serbia IQNet Is represented in the
USA by. AFNOR Certification, CISQ, DQS Holding GmbH and NSAI Inc

* This @ttestation is directly linked to the IQNet Partner's original certificate and shall not be used as a stand-alone document " The list of tONct

‘partners is valid at the time ot issue ol this certificate. Undated information is available under vww.fanet-ccrtlficatlon.com

Mpesen: Mnagen Metogues .............. eree



MEXAOYHAPOOHA CEPTUGUKALIMOHHA MPEXKA

Anekc xpM IQNET Ceprudurar Homep :TR-KY-6859/ 14-R15

Hme u anpec Ha cepTH(GHIHpPaHATA OPraHH3AIHA

HASQEL'IK KABLO SAN. VE TIO. A.§.

MERKEZ (T1): OSB 18. CAD. N0:20 MELIKGAZI - KAYSERI
TESIS (T2): OSB 47. CAD. N0:2 MELIKGAZI - KAYSERI /TaRKIYE

OOxBaT Ha cepTHOHRALUS

O6ext 1:{ueHTpana)
IMpoekTupate, pa3paboTka v NPOV3BOACTEO Ha

- NyMUHUEBY U MEIHW NPBTU 33 NPOBOSHULY, anyMUHUEBU Y1 MEHW NPOBOSHULM, YCYKaHW anyMWMHUEBW U MeiHW IPOBOAHULM, aITyMUHUEBU NPOBOAHMLIN

o nop.cuneHM cbe cTomana (ACSR), anyM1H1es NPOBOAHUK NOACWIEH anyMUHUIA NOKpUT Cbe cTomaHa (ACSFUAW). V3usno anyMuH1eBH NPOBOAHULA
(AAAC), Bb3nyLuHu naketHy kaberm 0,6/1kV (ABC, NFA2X,
AMKA) OPGW-onmuuen 3asemutenty Xamup, AACSR-noacvneHin anymmHnesm NposOAHULIM, aryMyHUERU NPOBOAHULIN NMOKPUTY CbC CTOMaHAa NOACUNEHN,
?'i MOUMHKOBAHN CTOMaHEHW 3a3eMUTESTHW XULM, YCYKaHW NOLMHKOBaHN cTomaneny xauuy, 0,6 kV noasemHum cunosy kabenu ¢ MeaHu 1 anymuH1esn
TPOBOLAHVILIA, MOACUIIEHN UMW HEMOACWAEHN, CPELHO Y BUCOKO HANPEXeHne Noa3eMHn Kaberiv ¢ aryMyHUEBN UM MEOHN NPOBOAHULIM (NTOACUIEHN TN
HeroacveHu),

BBL3AYLIHU MeHW NPOBOAHULIMA, MbBKaBM MEAHU NPOBOAHULM, ACS anyMUHUEBN XULIM NOKPUTY CbC CTOMaHa,

cromaHeHw TpB6M ¢ OMTMYHK BnakHa 3a OPGW npunoxeHnus, arnymMmuHiesy Tpbou 8 ormudHK BnakHa 3a OPGW npunoxenue, PVC rpanyniu, OPGW

anCbep,meenHu KyTWM 1 aKcecoapu, ONMTUHHU TENEKOMYHMKALIMOHHM Kabenn, kabenu 3a crpagHu nkcranaumy, HFFR-kaGenu cpeaHo HanpexeHue,

i BUCOKOTEMIEPaTypHY kabenu, TpaneLoBUAHY XULM, NoAcUIieHr CeKTopHu nposoaHuup, PE- HFFR rpaHynu

- MexayHapogHa TeproBus, MUTHUHECKU YCITYTH, YNPasrieH1e 1 agMUHUCTPUPaHE Ha OpraHu3aumy CBbP3aHm C Te3n AeliHOCTH, NPOAYKLMS U

~BOCTABKA Ha YCITyTV CBLp3aHK C Tesu AsfiHocy (ot 07.02.2017)

' OBeKT 2:(KnoH orTvKa)

"~ OPGW-0nTIuHY 3a3emuTertin Xxuum, AACSR-CTOMaHEHO aryMUHUEBH NOACUITEHN NPOBOAHULM, YCyKaHY anyMUHUEBO CTOMAHEHI 3a3eMUTENHN
xuum, ACS  anymMuH1esm XnLy CbC CTOMaHEHO NOKpUTVE, cToMaHeHn Tpbn ¢ OPTICAL Briakna 3a OPGW npunoxeHus, anyMyHvesn TpbG1 ¢ onTi4HM
BrakHa 3a OPGW npurioxetmna, OPGW NpUCHLEIVHATENHN KyTVM 1 BKCEC0apH, OTTTVHHM TENEKOMYHUKaLMOKHW kaBenu, (aa 07.02.201 7)

l'loZu.cwnean CEKTOPHN NPOBOAHULINA
i

i

!

B

)

To3u aHeke e BanzeH BbB BPb3Ka C FopecrioMeHaT!a ceptudmkaT

> TURKISH STANDARDS INSTITUTION <$>

Mpeeen: MnapeH MeTogmeB ..........cccvene.



Certificate of Registration o

Intertek

This is to certify that the quality management system of

Wuhan Line Power Transmission Equipment Co., Ltd.

Yaﬂgguang Avenue East, Miaoshan Development Zone, Jiangxia District, Wuhan
Hubei Province, P. R. China

has been assessed and registered by Intertek as conforming to the requirements of
ISO 9001: 2015
The quality managernent system is applicable to

Design, production and sales of composite post insulators (TOKY ~ 252k V). compaosite rod suspension
insulators for DC voltage (+400kV- =800k\Y, composite rod susperision insulators for AC voltage
(10kV ~ 1000k Vi and compusite rod insulator for aiectric raily vay movable catenary.

Organization Code: £7582659-93
“ertficate Number: 110904031-01
Cirginal Issue Date: 08 June 2009
Certificate Issue Date: 24 June 2015 . :
Ceit'ficate Expiry Date: 01 July 2019 e

T Tl

3anunyeHo no uAa. 36a, an.3 ot 300N
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fpesoa oT AHFIUIACKU

CepTMd)MKaT 3a perncrpauyua
Noro Intertek
ToBa e 3a Aa cepTnduumpa cucTemaTta 3a ynpasBaeHMe Ha KauecTBoTO Ha

Wuham Line Power Transmission Equipment Co., Ltd.

Yangguang Avenue East, Mioshan Development Zone, Jiangxia District, Wuhan
Hubei Province, Kutait

e buna OoueHeHa U perucTpupanHa ot Intertek kaTo OoTropapAlla Ha N3UCKBaHUATA Ha

ISO 9001:2015

Cuctemara 3a ynpasaeHne Ha Ka4yeCTBOTO Ce npunara 3a:

MpoeKkTupaHe, NPON3BOACTBO U NPOAAXKOWN Ha KOMNO3UTHU usonatopu (10kV-252kV),

KOMMO3UTHM U30N1aTOPW 33 NOCTOAHHO HanpexeHue (£400kV - £ 800kV), KomnosuTHM

n3onatopu 3a NpomeHAnBo Hanpexerue (10kV-1000kV) n Komno3nTHM M3onaTopu 3a
eNeKTPUPUUMPAHU XKENE30NBTHU MPEXKMN.

Kog Ha opraHusauyuaTta 67582659-9 JNoro: ukas management
Homep Ha cepTuduKaTta 110904031-01 system
[MbpBOHaYanHa aaTa Ha cepTUPUKauma 08 oHKn 2009

Ceptudukara e U3pageH Ha 24 oHn 2015

CeptudmnkaTa M3TnYa Ha 01 wonn 2019

Moanuc: He ceyeTe

CBOATa CWCTEMA B CbOTBETCTBUE C W3UCKBaHMATA Ha Intertek 3a cepTuduumpane Ha cuctemuTe. BannaHoCTTa MOXe Aa ce
v upes enekTpoHHa nowla Ha certificate.validation@intertek.com wnu upes ckaHMpaHe Ha KOAa HAAACHO CbC CMapTHOH.
HaTa 8BaAMAHOCT Ha cepTuduKaTa moske Aa 6bae npoBepeHa W ypes yebeaifta http://cnca.gov.cn Ha CNCS B Kutait

Toau ceprndukar ocTasa cobeTeeHocT Ha Intertek, v TpAbBa ga ce BLpHE NpU NOUCKBAHE

Mpesen: MnageH MEeTOAMEB ......cvverevvniriiisnenanes



THE INTERNATIONAL CERTIFICATION N

CERTIFICATE

DQS Holding GmbH has issued an [QNet recognized certificate that the organization

') AFL Telecommunications GmbH

- Bonnenbroicher Stralte 2-14
41238 Ménchengladbach
Germany

: has im_plemented and maintains a
Quality and Environmental Management System.

. , Scope:
duction and Sales of Aerial Optical fibre cables (OPGW/OPPC/MASS), Stainless steel tubes with

Development, Pro
optical fibres and installations accessories

Through an audit, documented in a report, it was verified that the management system
fulfills the requirements of the following standards:

1ISO 9001 : 2015 ISO 14001 : 2015
- Issued on: 2018-09-15
Expires on: 2021-09-14

/ ' This attestation is directly linked to the 1QNet Partner’s original certificate and
g ‘ shall not be used as a stand-alone document.

Registration number: DE-000629 QM15 UM15

‘7 3annueHo no un. 36a, an.3 or30N ¥
5 Y o qu..-——_- _~ ; ’ :
Alex: Stoichitoiu _Michael Drechsel ,

President of IQNet Managing Director of
DQS Holding. GmbH

lQNet Partners™:

AENOR Spain AFNOR Certification France APCER Portugal CCC Cyprus CISQ-/taly- -
CQC China’ CQM.China CQS Czech Republic Cro Cert Croatia DQS Holding GmbH Germany FCAV.: Brazil
FONDONORMA Venezuela \CONTEC Colombia Inspecta Seriifiointi Oy Finfand INTECO Costa Rica
IRAM Argentina JQA Japan KFQ Korea MIRTEC Greece MSZT Hungary Nemko AS Norway NSAI Ireland
NYCE-SIGE México. PCBC Poland Quality Austria Austria RR ‘Russia- Sl Israel- S1Q Slovenia :
SIRIM QAS international:Malaysia SQS Switzerland SRAC Romania TEST St Petersburg Russia TSE Turkey YU
QNet is represented in the USA by: AFNOR Certification, C1sSQ, DQS Holding GmbH and NSAl Inc.

* The list of IQNet partners is valid at the time of issue of this certificate. Updated information is :available under www.ignet-certification.com




noro DQS CEPTI/I(DI/IKAT moro DQS

noro UL C HacTOALIOTO CE€ YAOCTOBEPSBA, UC
noro AFL Telecommunications GmbH
Bonnenbroicher Strafie 2-14
41238 Mrouxenriabax
I'epmanus

€ BHeJpuiIa 1 IMOANBPKaA
Cucrema 3a yIpaBJICHUC HA Ka4yeCcTBOTO U OKOJIHATa cpei:a

O6xsar:
Pa3pa6oTka, IPOU3BOJICTBO 1 Mpoak0a Ha BB3IyIIHA ONTHIHH kabenu (OPGW /

OPPC / MASS), Tpp01 OT HephxkKaeMa CTOMaHa ¢ OIITHYHH BJIaKHA M aKCCCOapu 3a
MOHTaX

Upes o[uT, TOKyMEHTHPAH B JOKJIa/, Geme MOTBBP/ICHO, Y€ CHCTEMATa 3a YIIPaBJICHHE
OTroBaps HA M3UCKBAHMATA Ha CJIC[AHUTE CTAHAAPTH:

ISO 9001:2015 ISO 14001:2015

PerucrpaioHeH HOMep Ha cepTU(HKaTa 000629 QM15 UM15 noro IAF
Banupgen or 2018-09-15 aoro DAKKS
Bamuzgen no 2021-09-14

JlaTa Ha cepTH(UIUpPAHE 2018-08-19

D ymbH

oauiic (He ce yere)
fan Neinloth
nipasisBanl JJupexrop

Jlofo IQNet  Akpenurupait oprad DQS GmbH, August-Schanz-Strafie 21, 60433 OpaskdypT
Ha Maiig, I'epmManus

TIpeBoa: MnaneH Metoaues
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ZERTIFIKAT & CERTIFICATE

Lanﬁaggﬂswlschzsﬁ
- Bstarrsich

CERTIFICATE

The Certification Body '
of TUV SUD Landesgesellschaft Osterreich GmbH

certifies that

Mariazeller Strasse 125 Bre:tenfelégassa 5

8605 Kapfenberg 8661 St. Barbara im Miirztal
Osterreich Osterreich

 has established and applies
a Managemem System for

Manufactunng, saies anci ;amdur;tzon c.sf cables
' ami passive components
An audit was performed, Report No. 1531616

Proof has been fumished that the requirements
' according to

ISO 9001:2015 and 1SO 14001:2015

are fulfilled. The certificate is valid until 2021-06-30
Cerdificate Registration No. QU1531176

3annueHo no ua. 36a,an.3 or30N | 7,
w v WV!"MV = e G

Wienna, 201505

Cettification Body
of TOV SUD Landesgeselischaft Osterreich GmbH

Pranz-Gail-Sirale 1 - Arsendl, Otjekt 207, 1030 Vienna, Austis




Mpesoa OT AHFAUIACKK Noro TUV SUD

CEPTUDOUKAT

CepTudurKaumoHHaTa UeHTpana
Ha TUV SUD Landesgesellschaft Osterreich GmbH
ceptuduumpa, ye

PENGG KABEL

Pengg Kabel GmbH

Mariazeller Strasse 125 Breitenfeldgasse 5
8605 Kapfenberg 8661 St.Barbara im Murzlat
Osterreich Osterreich

BbBEAE U npunara
cucTema 3a ynpasaeHue 3a

MpounssogcTeo, nposaxkba Ha kabean M NacUBHU KOMNOHEHTH

Oaut 6e nposeaeH, Aoknan Ne 1531616
JoKa3a, ye N3ncKeaHUATa CbrnacHo

1SO 9001:2015 1 ISO 14001:2015

ca usnvnHeHn. CeptudukaTta e BaangeH ao 2021-06-30
Ceptudukara e peructpupad ¢ Ne QU1531176

Noanuc He ce veTe
BueHa, 2018-09-07

CeptuduraumoHHa ueHTpana

Ha TUV SUD Landesgesellschaft Osterreich GmbH
Franz-Grill-Strabe 1 Arsenal, O6exr 207, 1030 BueHa, AscTpua

MNpesen: MAaaeH METOAMEB ...vvreeernecnvernranes
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TCERTIFICATENO _

‘SPECIFIGATIONS |

Number of

Grease

“drop pointida ¢

.. cont m grease | |

di6p | grease dro

1 Botn

ﬁ_raa’se_ drop
. . poin1 180

- coriform grease 7|
drop.pointt90 C°

cofora

-conform:

27,24

27,24

11,28

13,35,

15,38

1'§,'20:.‘_m >

Mass per unif fengthi. (kghm) -

" 1485,7

| 14717

D.C, RESISTANGE OF
| __.CONDUCTORI.20°C

0,074km mi¥,

6,067

0,065

Raled Tenslle Strengih’
jcditulated.load). .

2420401 N,

128015 |

28122,

| 127ads

127458

127601

ALUMINIUM WIBES(ALY) -

Diameter {fim)

3,02

305

3,05

3.05

3,05

Tensiia Strength ((Mpa)

. 183.

T

178

7

175

002810 |

_RESISTIVITY 8:20°C

Wrapping Test

0.02810

- - 0:.02810. |

oK

oK

- 0.02810

QK

STEEL WIRES, 2inc.coiitéd

. Didmater (rwin).

3,02

30

3,02

Tansjle sireagth: (Mia)

iga2" -

1445

1566

Stress at 1% sxiehsion (MPa)

- 1442

1515

1454,

1416".

4,8

52

S4B

. Elongation orforsion lest % -

Wrapping test

oK

s1 |

0K -

oK

oK

oK

Mass of zinc (g/m2)

C 410

296

334

321

410

355

KY-HY-01

REV:000112
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HASGELIK KABLO SAN. ve TiC. A

S

wwiwhiascelik.comtr
gablo@hoseelik.comity
timasrsinan V.0« 458 050 0927
Tie. Sic, Noo 740820

Hersis No, 1 B458050082700011

Grgamzé Sanayi Bolgest
18. Cadde Mo » 20 KAYSERI
T:0352 3241555

F: 0352321 1828~ 38

G >

PE3YRTATH-OT UIMEPBAHE
CEPTUOMKAT Re IHCYM [ERgn IAATAL | 15.10.2018
KMEHT EMY Tuproestue Bunrapus .
APOBOOHKK ACD 403
HOREP & TR HA MKBUKTE 7x3,00mmET 1A+ 54x3 6amm ALY
{ CTARAAPT BDS 113389
N ] g e -
{ CREUNOUKALIMHK WIUCKBAHE CTAHOAPT PE3YNTATH
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.Q..‘ 1A ¥ i CELIK TEL VE HALAT FABRIKAS!
e ’ s 2 W _ % Erciyes Mah. Hes Cad. No: 67 PK. 38210 Hacdar / KAYSERI
: : . 5 = Tel : D852 442 16 40 (8 Hat) Faks : 0352 442 46 44

HAS GELIK ve HALAT SANAYI TICARET A.$. www.hascelik.com.tr - hascalik@hascelik.com:tr
TEST CERTIFICATE
NO : 1800325R1 DATE : 31.10.2018
TO : HASGCELIK KABLO SAN. TiC. A.S.

ORDER: EMU JSCo TARGOVISHTE

RESULTS
SPECIFICATIONS AS PER DRUM NUMBERS
BDS EN 12385-1:2002+A1:2009 REQUIREMENTS | 1103508852 1103598854 1103594092 | SUMMARY
CONSTRUCTION 19x2,21mm | 122mm - [192.21mm 192,21mm | 19x2,21mm
DIRECTION OF LAY RIGHT HAND RIGHT RIGHT | RIGHT RIGHT
DIAMETER (mm) 11+%1 11,02 11,01 | 11,03 |[11,02
(TNE'SSI;LE—SEQ:S:;'TSTREETA) KINGLOAD (kN) - 100 Min 112 117 111 113
SINGLE WIRE DIAMETER (mm) | 2,21(20,03) 221|221 | 222 2,21
TENSILE STRENGTH (SINGLE WIRE) (Mpa) 1570 Min 1697 1689 1693 1693
WEIGHT OF ZINC COATING (g/m?|  230Min 265 260 254 260
q‘NRAP PING TEST (TWISTING TEST OF SINGLE WIRE) OK OK OK OK
[BENDING TEST (SINGLE WIRE) ‘ 12 Min 22 24 20 22

TICARET SICiL NO ;14805 ~
MIMARSINAN V.D.  :4580010964
806




# HASC

HAS CELIK ve HALAT SANAYi TICARET A S.

CELIK TEL VE HALAT FABRIKASI

Erciyes Mah. Hes Cad. No: 67 PK. 38210 Hacilar / KAYSERI
Tel : 0352 442 16 40 (8 Hat)

www.hascelik.com.tr -

Faks : 0352 442 46 44

hascelik@hascelik.com.tr

NPOTOKON 3A U3NMUTBAHE

=

NO 1800325 R1 JATA: 31.10.2018
Ao HASCELIK KABLO SAN. TiC. A.S.
MIOPBYAHO OT: EMY A TEPIFOBULLE
b
PE3YNTATU
CMELMOULUKALIUA MO BAPABAHEH HOMEP
BDS EN 12385-1:2002+A1: 2009 W3UCKBAHUS | 1103508852 |11035s8854| 1103594092 | SUMMARY
KOHCTPYKLMA 19x2,21mm | 19@Hmm  [19221mm @S22imm | 182 24mm
MOCOKA OACHO OSACHO [OACHO|AsCHO |OACHO
NMAMETBP (mm) 114%1 11,02 |11,01 | 11,03 |11,02
Mcc (kN) 100 Min 112 (117 | 111 113
EAVHWYEH MPOBOAHWK OMAMETBP (mm) |  2,21(0,03) 221|221 | 2,22 2,21
CUNA HA OITbH (EQMHUYEH NPOBOAHMK) (Mpa)| 1570 Min 1697 1689 | 1693 1693
FETTIO HA LIMHKOBO NOKPUTHE (g/m?) 230 Min 265 260 254 260
TECT HA YCYKBAHE oK oK oK OK
EETTEREEE 12 win 2 |2 |0 |2

TICARET SiciL NO
MIMARSINAN V.D.

: 14805
» 4580010364

|s<3 GHSAS *rss;so.mx
S 1800 £ 94000 s’2

RS
BB A U




[No. TB2118/11
, - Date: 05.05.2011
F Type Test Report Page: 1

AFL Telecommunicationg GrabH

T‘ype test rep@t’t of OPGW

PROJECT: ASAMCO 10831208/00
Saudi Arabia

)  PRODUCT: ASLH-D(S)B 36 SMF (A20SA 37 - 2,9)
ASLH-D(S)B 36 NZDSF (A20SA 37 - 2,9)

Specification:  TK 10471/10-03/04

SUPPLIER: AFL Telecommunications GmbH
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AFL Telecommen cations GmbH

Type Test Report

No. TB 2118/11
Date: 05.05.2011
Page: 2

Data sheet ASLH-D(S)B 36 SMF (A20SA 37 - 2,9)
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No. TB 2118/11
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At Tolssommonieatons GmibsH

Data sheet ASLH-D(S)B 36 NZDSF (A20SA 37 - 2,9)
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No. TB 2118/11
Date: 05.05.2011
F Type Test Report Page: 4
APL Tolecomtnun cations Grmbt
Summary of results
Item | Inspection item Test procedure | Criteria of Result Test
acceptance | Report
o , | Annex
1 Cable Cutoff Wavelength  [JEC 60793-1-44 |74 < 1450nm for | 1027 nm 1ab
Test 10-TMSS-04, rev. | GBS5
0;5.1.1a hee < 1260nm for {1210 nm
v | G852 ,
2 |Fluid Penetration Test IEC 60704-1-2-F5 |no water leakage |no water 12
! {10-TMSS-04, rev. | leakage
10:5.1.1b
3 | Compound ~Flow (Dnp) IEC 60794-1-2-  |nodrip at 85°C no drip 3
Test E14 '
10-TM8S-04, rev.
0;5.1.1¢
4 Short Circuit Test [EC 60794-1-2-H1 |increase of att. see test report of | 4
10-TMS8-04, rev. | 1550nm RWE |aboratory
0;5.1.1d < 1,0 dB/km;
no damage of
cable components
5  |Sheave Test IEC 60794-1-2- increase of att, increase of att. |5
E18 1550nm 1550nm ’
10-TMSS-04, rev. | < 1,0 dB/Km; no 0,00 dB/km; no
;8111 damage of cable | damage of cable
components; | compenents; no
deformation < deformation
v 0,5mm aftér test
- . - Y (0.0mm) !
8 Crush Test [EC 60704-1-2-E3 |increase of att.  |increase of ait. |6
| ‘ (1kN) 1550nm < 0.1 1550nm 0.00
// 10-TMSS-04, rev. | dB/fiber dB/fiber
0. 5.1.1¢ v
7 Infact Test IEC 60794-1-2-E4 |increase of atl. lincrease of att. |7
(3Nm) 1550nm = 0,1 1550nm 0,00
/ 10-TMSS-04. rev. | dBlfiber dB/fiber
=3 / 0:5.1.1g .
8 / Stress-Strain Test/Rated  |IEEE 1138 change of change of 8
/ Strength Test 10-TMSS-04, rev. |attenuation after attenuation after
' 0: 8111k test test
<0,2 dB/km; < 0,01 dB/Km;
breaking strength = | breaking
90% RTS strength > 100%
RTS X
oK

3an4deHo no 4yna. 36a, an.3 ot 30I1
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[No. TB 2118/11
| Date: 05.05.2011

/o Type Test Report Page: 5
EFL vawnmiagnnid oo b
item | Inspection item Test procedure |Criteria of | Resuit Test
acceptance Report
, _ 1 L | Annex
9 | Temperature Cycling NEC B0794-1-2-F1 |increase of alt. increase of att. |9
Tast L 10-TMSS-04, rev | 1550mm 1550nm
| (-45°C+85°C) 1 0; 5.1.1} < 0,2 dBlkm = 0,014 dB/km
10 | Aeolian Vibration Test IEC 60794-1-2 increase of att. increase of att. {10
annex C 1550nm < 1,0 1550nm < 0,01
dB/test fibre km, dBftest fibre km;
no damage of no damage of
N cable components | cable
‘ components
11 Creep Test JEC 61305 record of strain vs. |as per report 11
(30% RTS; 1000h) [time from RIBE
12 | Salt Spray EIATIA-455-16A |- as per report 12
{Corrosion resistant}Test from RIBE
{(1000h#35°C/5% Salt)
- (T2 moopy)
R C__ A SO O ik THIMAL
i? | § e Meviewnsd
! i:' wimassad
s |Datg. £5.27. 27

poet v
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| AFL Tolecomeriniatens Gmbk

Cable Cutoff Wavelength Test A Annex 1a
| Cable type: ASLH-D(S)B 36 SMF (A208A 37 - 2,9)

Cable product spec.. TK 10471/10-03

Cable-1D: 10283527/6735

Test procedure: IEC 60793-1-44,

Measurement devices: spectral measurement system

Test conditions: sample : 20m cabled fibre + 1m exposed
at both ends
wavelength-range: 850 — 1500nm
number of fibres: 1 representative fiber

Requirements:  Cutoff wavelength  Jec < 1260nm for G.652

Results from fiber supplier: 1210 nm
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AL Tolecommunent ors Gk

No. 7B 2118/11
' ‘ e Date: 05.05.2011
F Type Test Report Page: 7

Cable Cutoff Wavelength Test Annex 1b
Cable type: ASLH-D(S)B 36 NZDSF (AZ0SA 37 - 2,9)

Cable product spec.. TK 10471/10-04

| Cable-ID: 1 02&83392/6547

Test procedure: IEC 60793-1-44, method B

Measurement devices: spectral measurement system

Test conditions: sample:  20m cabled fibre + 1m exposed
at both ends
wavelength-range: 850 — 1500nm
number of fibres; 1 representative fiber

Requirements:  Cut off wavelength hee < 1450nm for G.655

Results from fiber supplier: 1027 nm
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F Type Test Report

AFL Telecommunrcabong Grmbi

‘No. TB 2118/11
Date: 05.05.2011
Page: 8

[Fluid Penetration Test

‘Cable type: ASLH-D(S)B 36 SMF (A208A 37 - 2,9)
| Cable product spec.: TK 10471/10-03

Cable-ID: 10283527/6735

Test procedure: IEC 60794-1-2-F5

Measurement devices: Water proof test stand-

Test conditions: sample length: 3m+1m
height of water: im
test time: 24h

test conducted only for tubes

Requirements: no water leakage

Results: no water leakage

Annex 2
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Cable type:

Cable product spec.:

Cable-1D:
Test procedure:

'No. TB 2118/11
’ .0 » Date: 05.05.2011
F | Type Test Report Page: 9
AEL Tolocommuneatons Grink | '
[Compound —Flow (Drip) Test Annex 3

ASLH-D(S)B 36 SMF (A208A 37 - 2,9)
TK 10471/10-03

10283527/6735

|EC 60794-1-2-F5

Measurement devices: air oven

Test conditions:

Requirements:

Resuits:

sample length: 0,3m
number of samples: &
test temperature: 85°C
test time: 24h

no drip at 65°C

no drip

3ann4deHo no 4a. 36a, an.3 ot 30I1
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Type Test Report
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Measurement devices:

Test conditions:

Requirements:

Results:

Ve

No. TB 2118/11
' . . Date: 05.05.2011
F Type Test Report Page: 11

 AFL Tolosommiyneatong Gmibk

Short Circuit Test Annex 4
| Cable type: ASLH-D(S)B 36 SMF (A208A 37 - 2.9)
| Cable product spec.: TK 10471/10-03

Cable-ID: 1028352716735

| Test procedure: 1EC 60794-1-2-H1

Stabilised light source
Optical Power Meter
OTDR
Short circuit test laboratory as
described in the attached report

length under test: min. 10m
optical length: min. 100m
fibres in aloop:  min, 10
wavelength:  1550nm
test load:  15+/-5% RTS

short-circuit current/test duration:  1,0/2,9 kA equivalent to 8,3 MA?s

number of pulses: min. 2

increase of att. 1550nm < 1,0 dB/km
no damage of cable components

see test report of independent laboratory
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Report-No.: 11_107

RWE Eurotest GmbH - elecll

Note:

otechnical testing laborataty
04.05.2011

Hereby we confirm that the OPGW ASLH - D(S)b 36 SMF (A20SA 37 ~ 2,9) manufactured
by AFL Telecommunications GmbH passed the short circuit tests according to
IEC 60794-1-2:2003; test procedure H1 at the RWE Eurotest laboratory.

Test parameter:

The conductor temperature before the short circuits was 50 °C.

Test Ik Duration Pt | Max. Temp,
[kA] [ms] MA%s] ['C]
1 2,92 1002 8.52 211.2
2 293 1000 8.57 2092
3 2.92 1000 8.53 208.8

Table 1: Parameters of the short éfrcuir i“estfs

The optical attenuation was not influenced by the short-circuit stress. No damage was visible
at the conductor after the tests.

>

oso% T

£ s

&

Dipl.-Ing. Walter

(Test engineer)
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| voE RWE Eurotest GmbH

|
| Certifies 1 _ i
Managemgat | Electrotechnical R W E

Testing Laboratory

Db EN RO SI03:2005

Test report
No.: 11_107 Version: 2/2
Customer : AFL Telecommunactions GmbH

Bonnenbroicher Stralle 2-14
41048 Monchengladbach

Test object :  Optical Ground Wire (OPGW)
Type . ASLH-D(S)b 36 SMF (A20SA 37 - 2,9)
Manufacturer : AFL Telecommunactions GmbH
Date of receipt © 04.05.2011

Date of test ; 04.05.2011

Applied test regulations :  According to IEC 60794-1-2:2003; test procedure H1

Test carried out M Short circuit tests

- The OPGW type ASLH-D(S)b 36 SMF (A20SA 37 - 2,9) manufac-
tured by AFL Telecommunications GmbH passed the short circuit
tests according to IEC 60794-1-2:2003; test procedure H1

A. Cichowski; C. Pieper; H. Walter”

£ 3 .
').*' b o ‘y _ =
‘g ¢| 3anunueHo no un. 36a, an.3 ot 300 A
Dortmund, 05.05.2011 ¢ D. Borneburg H. Walter
Manager test laboratory Testengineer

Report No. 11_107 contains 9 pages and 3 annexes.

‘Tast results in this report are only valid for the tested objects. A partly duplication or publication is not allowed without wiritten permission by
. RWE Eurotest, The authenticity df this report is only ensured with RWE-coinage on the first page.

_ RWE Eurotest Gesellschaft fir Prilfung - Engineering ~ Consulting mbH !
Unterste-Wilms-Strale 52 - D-44143 Dortmund - Tel: +49 (0)231 /438 - 2861 - Fax: +42 (0231 / 438 =.2634 . E-Mailtinfo @th/
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RWE Eurotest GmbH - Electrotechnical Testing Laboratory

Report-No.: 11_107 Page 2 of 9

Summary

RWE Eurotest GmbH carried out a short circuit test according to IEC 60794-1-2; test procedure
H1 on an OPGW manufactured by AFL Telecommunications GmbH, type
ASLH-D(S)b 36 SMF (A20SA 37 - 2,9). The optical attenuation of the optical fibres was meas-
ured by the manufacturer during the tests. The recording of this measurement was carried out
by RWE Eurotest.

The OPGW, type ASLH-D(S)b 36 SMF (A20SA 37 - 2,9) manufactured by AFL Telecommunica-
tions GmbH passed the short circuit test according to |IEC 60794-1-2; test procedure H1.

RWE Eurotest Gesellschaft fiir Priifung - Engineering - Consulting mbH

Unterste-Wilms-Strafie 52 - D-44143 Dortmund - Tel: +49 (0)231 / 438 - 2861 - Fax: +49 (0)231 / 438 - 2634 - E-Mail: info @rweeurotest.com
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RWEFE Furotest GmbH Flectrotechnical Testing Labo
Report-No.: 11_107 Page 3 of 9
Contents: Page:
1. Applied test FegUIBLIONS ..o 4
2. Technical data of the test object................... TR OO PPRS P PPPPPPREITRINE 4
3. Test and Measuring EGUIPMENt ... 5
4. Tests carried out and FESUIS .....eerveriirimeiri s 6
Annex:

01 Temperature-, attenuation-, short circuit current-, tensile load/time diagrams (9 pages)
02 Data sheet of the OPGW (1 page)
03 Examination of the test object (OPGW) (3 pages)

RWE Eurotest Gesellschaft fiir Priifung - Engineering - Consulting mbH
Unterste-Wilms-StraRe 52 - D-44143 Dortmund - Tel: +49 (0)231 / 438 - 2861 - Fax: +49 (0)231 / 438 - 2634 - E-Mail: info @ rweeurotest.com



RWE Eurotest CmbH - E}Eif;*imt&{h%’%‘iﬁl%é?ﬁ;&éﬁf‘ig_La?ﬁi}i’a;‘tﬁ?‘f /

;

{

t

| == i R A = S R e - TR A e i }
| Report-No.: 11_107 Page 4 of 9 —

§

1. Applied test regulations

According to
IEC 60794-1-2:2003; test procedure H1
Optical fibre cables

Part 1-2: Generic specifications — Basic optical cable test procedures

2. Technical data of the test object

| Type ASLH-D(S)b 36 SMF (A20SA 37-2,9)
Cable Diarﬁeter 8.6 mm
Supporting Cross Section 37.2 mm?
§ Rated Tensile Strength (RTS) 47.3 kN
Nominal Short Circuit Rating 2.9 kA/1.0 s (It = 8.3 kA%s)

Table 1: Technical data of the test object (for details see annex 02).

-
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RWE Eurotest Gesellschaft fir Prisfung - Engineering - Consulting mbH
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Report-No.: 11_107 Page 5 of 9
3. Test and measuring equipment
Equip.- | cal. Equipment Type Manufacturer
No. |
ET-501 | * |Fibre Optic Isolated Digitizing Subsystem | BE 256-M7 Nicolet
ET-505 | * ||mpulse Current Sensing Resistor ISM 250 P Hilo Test
ET-506 | * |Impulse Current Sensing Resistor ISM 250 P Hilo Test
ET-507 | * |impulse Current Sensing Resistor ISM 250 P Hilo Test
ET-533 50 kA High-Current Test Equipment GDPN Siemens
5000/12 Sp
ET-651 | * |ScopeCorder DL750 YOKOGAWA
01-107 | ') |Optical Power Meter ML 910 B Anritsu
01-107a| 1) |Optical Power Sensors MA 9301 A Anritsu
01-107b | 'y | Optical Power Sensors MA 9301 A Anritsu
0666 | ') |Stabilized Light Source MG 9001 A Anritsu
01-111 LED Source MG 0918 D Anritsu
- * | Thermocouples 0.5 mm NiCr-Ni Réssel
*) Measuring equipment is calibrated based on national and international reference standardsj
Calibration certificates can be inspected on request.

Table 2: Test and measuring equipment

The measurement uncertainty of the measuring instruments has been calculated and is archived by
RWE Eurotest. Documents can be inspected on request.

RWE Eurotest Gesellschaft fir Priifung - Engineering - Consulting mbH
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Unterste-Wilms-Straie 52 - D-44143 Dortmund - Tel: +49 (0)231 / 438 - 2861 - Fax: +49 (0)231 / 438 - 2634 . E-Mail: info @rweeurotest.com




RWE Furotest GmbH - Flactrotechnical Testing Labz}ratogf\wﬁw

| Report-No.: 11_107 Page 6 of 9

i 4. Tests carried out and results

{ Short circuit test

| A section of about 50 m of the OPGW under test was prepared by the customer and clamped
! into the test stand shown in figure 1. The OPGW was prepared with a protective spiral and a
guy spiral. With a mechanical power drive in connection with a tension meter the wire tension
was adjusted to 15 % of the Rated Tensile Strength (RTS) of the wire under test (7.1 kN). For
purpose of mechanical damping during the short-circuit test two springs were installed at each
end of the mechanical system including the test object (fig. 1).

O i ] 26m
f about 18.5 m
r — S—

tension meter
spring insulator

o (e =

< 3

N[

PV wi g
0
N\ —1

C

power supply

/
7 //

i optical fibre joint -
Toptical fibre joint P ot (1

Figure 1: Test arrangement.

Thermometry

)ae/te'mperature of the wire was measured with NiCr-Ni thermocouples (diameter of 0.5 mm) dur-

ing the short-circuit test at three points, T2 and T4 100 mm on the left and on the right side of the
middle of the test object. They were inserted between the layers of wires of the OPGW (see
fig. 2). T3 was on the top in the middle of the test object. T1 measured the ambient temperature.

Thermocouple T3

- Thermocouple T4

Thermocouple T2

i Figure 2: Points of temperature measurement.

RWE Eurotest Gesellschaft fir Priifung ~ Engineering - Consulting mbH
Unterste-Wilms-Strafte 52 - D-44143 Dortmund - Tel: +49 (0)231 / 438 - 2861 - Fax: +49 (0)231 / 438 - 2634 - E-Mkil: info

rweeurotest.com
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RWE Furotest GmbH -

Report-No.: 11_107

Flactrotechnical Testing Laborato

Page 7 of 9

Measurement of the optical attenuation
The measurement of the optical attenuation was carried out by the customer. Hereby the optical

fibres of the test object were connected in series (36 fibres = about 1800 m).

Continuous recording of the optical attenuation of the fibres was done by RWE Eurotest.

Realization

The following short circuit tests were carried out according

to the prescription of the manufacturer:

Short circuit test: 2.9 kA/1.0 s (I’ = 8.3 kA%s)
Rated tensile strength: 47.3 kN

Tensile load: 47.3 kN * 15 % = 7.1kN

Test length: 50 m

Electrically stressed cable length: 2050 m

Mechanically stressed cable length: ~ 18.50 m

Number of short circuit tests: 3

Temperature before testing: 50 °C

Results of the test

The results of the tests are summarized in table 3 and table 4. The temperature-, attenuation-,
short circuit current- and tensile load/time-diagrams are presented in annex 01.

Test Ik Duration I’t
[KA] [ms] [MA?s]
7 1 2.92 1000 8.53
(, T2 2.93 1000 8.58
3 2.92 1000 8.53

Table 3: Parameters of the short circuit tests.

Ve

RWE Eurotest Gesellschaft fur Priifung - Engineering - Consulting mbH
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Test Measured temperature Measured temperature
between tube and layers on the top of the OPGW
vy [°C] Vmax [°C] ve [°C] Vmax [*C] vo [°Cl Omax [°C]
T2 T2 T4 T4 T3 T3

1 51.6 2111 50.9 205.7 49.3 188.0

2 51.4 209.2 50.9 207.7 49.9 191.6

3 51.7 208.6 50.8 206.2 497 190.4
vo- temperature before test
LUmax Maximum temperature

Table 4: Results of the temperature measurement.

The optical attenuation was not influenced by the short-circuit stress. No damage was visible at

the conductor after the tests.

The OPGW, type ASLH-D(S)b 36 SMF (A20SA 37-2,9) manufactured by AFL Telecommunica-

tions GmbH passed the short circuit test according to IEC 60794-1-2; test procedure H1.
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Examination of the test object

After the short-circuit test 3 samples, each 1 m long, were cut out of the test object for

examination.
- Sample 1 left side of the test object
- Sample 2 middle of the test object
- Sample 3 right side of the test object

Results of the Examination:

No damage was visible at the wires, the tube and the optical fibres. A photo documentation of

the examination is given in annex 03.

- End of report -
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Short circuit tests

Test 1
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g Test 1

Tensile load
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Short circuit current

Test-No.: 11_107 Test 1 04.05.2011
|
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3 il |
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! |

00 kA §
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[ Table Settings of the high current plant
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! [/ 11,04k A XL i i
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; 1,002 s
kel cursor 18,04 k °
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Short circuit current

Test-No.: 11_107 Test 2 04.05.2011
Ty
+104,000 m 0
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1
H
H
i
H
1
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P I Table Settings of the high current plant
W UL 2 eff 238.2 v L1 L3
U3 1 eff 230.5 v
i 1L eff 2927k A Ul 412 412
; |13_eff 2902k A Rgfide [MQ] 0,5 0,5
12t 8,568 M A% —slide =—
i 132t 8.425 M A2s | Rfixeq (M€ 35 25
| 1L max -11.38 k A X, i i
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Short circuit current

Test 3 04.05.2011
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Fi‘-‘ AFL Telecommunications

A Fujikura Business

18302010, WS
120 VIROHIIBITIETIE TR AT HIR0E

ASLH-D{Sjb 36 SMF (A2¢

Froorgng i BN 517844 sandaris

Optical Ground Wire (OPGW]

» Btandng girachion of outer iaver. nght hand (Z-slrandmg)
» 3Wires aoc L0 EN 1232

o RAaxTiLm fiore Capacity per stekl tube. 36

« Fibres powoured aco fo colour code systerm D36 F SEC

* Filres aic. o GBI2

+ nipregnated wosten drum with protecton

Configuration
LJ "~ Center 1 Stanless Stepl Tube with 38 SME TS H0 ! 340 mm
Staniess siest ube materal
! DURCEN 008862, Mot Mo 1 4404
i Layer | 7 A2054 - Wires 2.80 mm

Mechanical Data

Cable Diameter
Cable Weight
Supporing Cross Sechon

8.6 mm
275 kgrkm
I7.2 rom?

Rated Tensie Strength (RTS) 473 RN
; Ratio RTS ¥ Cabte Weight 175 km
: WMotulus of Elastictty TA2.0 kimm?®
Therma Elongation Coeflivent 13.0 107K
i Permussinle Maxmurs Working Stress (42% RTS) £34 7 Nimm? (19.8kN)

Recommended Everyday Stress (18% RTS)
Uttimate Excepuonal Stress (72% RT5)

202 7 Nimm# (7 8kN)
016.6 NImm? (34 TkN]

{ Electrical Data ,

I D¢ Resistance 200G 2325 (km

§ Conduttvity 20.0% 1805

! Short Time Current 11 0s; £0-200°C) 25 kA
Shoft Time Curream 0,35, B0-200°C) E 3 kA
Short Time Current Capacity 1% E0-200°C 83 kA

| Application

: Maximum Perrmssitle Installation Foree 142 kN

; Mirdmum Bending Radius static 108 mm

i ' dynanmme 728 mm

i Normat Dielivery Length 4000 m

[ Temperature Rangé Instatiation -10 w500

Transportation and Operation 30140 +80°C

Al Spag ang vaies are Nomita <aluss

Op@Ww_pros ws By 1T i34

W

&, fitEEe 1O
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Figure 1: Sample 1 Figure 2: Sahﬁplé1
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AFL Telacommaninsbonsg Cientrt

‘Sheave Test

Cable type: ASLH-D(S)B 36 SMF (A208A 37 - 2.,9)
Cable product spec. TK 10471/10-03

Cable-1D: 10283527/6735

Test procedure: |EC 680794-1-2-E18

Measurement devices;  Stabilised light source

Optical Power Meter
OTDR
Sheave Test bench

Test conditions: sample length: 70m
optical length: min. 100m
wavelength: 1550nm
fibres in a loop: min. 10
testload:  15% RTS
number of cycles: 3
diameter of sheave: 800mm

pulling angle: 2x15°

Requirements: increase . of att. 1550nm < 1,0 dB/km

Results:

no damage of cable components
deformation < 0,5mm

no increase of attenuation (0,00 dB/km)/no damage of cable cable
components/ no deformation (0,0mm)
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AL Telecommuanicaticns GmbH "
Test Setup
Sheave machine
< _
Dead end clamp | Cable
3 pulleys _._I-.A—“EEU
—
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No. TB 2118/11

' v | Date: 05.05.2011
AFL Tolaoornemineatons GmbH |
Crush Test Annex 6
Cable type: ASLH-D(S)B 36 SMF (A208A 37 - 2.9)
Cahble product spec.: TK 10471/10-03
Cable-1D: 10283527/6735
Test procedure: IEC 60794-1-2-E3

Measurement devices:  Stabilised light source
Optical Power Meter

OTDR
( Crush Test bench
Test conditions: sample length: min. 10m
optical length: min. 100m
wavelength: 1550nm
fibres in a loop: min. 10
load: TkN

duration of load: 1 min
number of cycles: 3 (separated by 0,5m)

length of plate: 100mm
Requirements: increase of att, 1550nm < 0,1 dB
oA
1N
Results: no increase of attenuation (0,00 dB)
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No. TB 2118/11
Date: 05.05.2011
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Test Setup
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AFE Voompmminantons GobH

Impact Test | Annex 7
Cable type: ASLH-D(S)B 36 SMF (A208A 37 ~ 2,9)

Cable product spec.: TK 10471/10-03

Cable-1D: 10283527/6735

Test procedure: [EC 60794-1-2-E4

Measurement devices:  Stabilised light source
Optical Power Meter

OTDR
. Impact Test bench

Test conditions: sample length: min. 10m

optical length: min. 100m
wavelength: 1550nm

fibres in-a loop: min. 10
Impact Energy:. 3 Nm
number of cycles: 20

Reguirements: increase of att. 1550nm < 0,1 dB

7

 Results: no increase of attenuation (0,00 dB)
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SHFL Cooeconpinas st e Lot
Stress-Strain Test/Rated Strength Test Annex 8
| Cable type: ASLH-D(S)B 36 SMF (A20SA 37 - 2,9)
Cable product spec.: TK 10471/10-03
Cable-I1D: 10283527/6735
Test procedure; IEEE 1138
Measurement devices: Stabilised light source
Optical Power Meter
OTDR

Tensile Test bench

Test conditions: sample length (stress-strain test): min. 50m
sample length (rated strength test): min. 25m

optical length: min. 100m
wavelength: 1560nm

no load — pre load- 30%RTS %h =~

pre load - 50%RTS 1h — pre load — 70%RTS 1h— pre load

~ 85%RTS1h ~ no load

for rated strength test: no load ~ RTS8 ~no load

Requirements stress-strain test.  change of attenuation after test
<0,2 dB/km
Requirements rated strength test: breaking strength = Y0%RTS

Results: change of attenuation after test < 0,01 dB/km
breaking strength > 100% RTS

S
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Monday, 02 May 2011 10:14:24 Page 1 of 1

AFL 01-004
CD400 Strain Results
Date of medsurement  Monday,02 May 2011 at 69:39:28

Fiber length : 1.800 km

Fiber ID : FLB735 30% , »

Message . ASLH-D(S)B 36 SMF (A208A 37 - 2,9)

Operator ; Btevens
Test file 1} ASLHA

Results file name : FLBT35 30%.wsd

System 1D 125220 Sw version 4.8.3
Rep rate :3.08 Group index 1.468
Vidavelength - 1550 nm Correction 0.8

500, Power {dB) vs. elongation(¥e)

) 045

g

s O

S

° ,
- N D

Strain (%) vs. elongation(%o)
N R i P : _.I
2 4 P 8 10
elongation(%e)
Fiber i Fiber input
Power Length

Max power = 0.017 dB at 54.6s
Min power = -0.016 dB at 84.1s
Strain Delay
Max strain= 0.002 % at 1164.9s Max delay = 133.3 ps al 1164.98
Min strain = <0.000 % at 2087.4s Min delay = -12.7 ps at 2087 .4s
EXTERNAL INPUT J18

Max value = 1.905 elongation(%o) at 1434.7s
Min value = 0.063 elongation(%o) at 0.0s

Max fength = 34.1 mm at 1164.9s
Min length = -3;3 mm at 2067 .4s
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AFL 01-004

CD400 Strain Results
Date of measurement : Monday,02 May 2011 at 10:16:57

Fiber length - 1.800 km
Fiber 1D : FLB735 50%
Message : ASLH-D(S)B 36 SMF (A205A 37-29)
Operator 1 Stevens
Test file L [1] ASLH1
Resuits file name - FL6735 50%.wsd ,
Systen 1D 1 25220 Sw version :4.8.3
Rep rate 13.0s Group index 1 1.466
Wavelength : 1550 nim Cotrection 1 0.8
06 Power (dB) vs. elongation(%:)
oy 0.451 -
2
e T
o , '
0.90 ,
Strain {%) vs. elongation(%:)
0.30 s it — Fiiint A . A U T ——————
£ |
£ o
]
= . |
0 0481 - oo —m—— :
-0.30 S L — = VS SL S E I SHD S EE—— m__==..i
¥ 2 4 ) 6 8 10
elongation(%o)
Fiber Fiber input
Power Length
MayPower = 0.026 dB at 2727.5s Max length = 86,7 mm at 3828.8s
n power = -0.026 dB at 4005.5s Min length = 0.0 mm at 0.0s
rain Delay ;
ax strain = 0.005 % at 3828.8s Max detay = 339.0 ps at 3828.8s
Min strain = 0.000 % at 0.0s Min defay = 0.0 ps at 0.0s
EXTERNAL INPUT J18
Max value = 3,613 elongation(%) at 2187.9s
" Min value = 0.199 elongation(%e.) at 3.3s
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AFL 01-004
CD400 Strain Results

Date of measurement : Monday,02 May 2011 at 11:27:27

Fiber length © 1,800 km
Fiber 1D 1 FL6735 70% }
Message : ASLH-D(S)B 36 SMF (A208A 37 - 2,9)
Operator : Stevens
Test file s [1VASLHA ,
Results file name : FL8735 70%.wsd
System 1D 125220 Sw version :4.8.3
Reprate 1 3.0s Group index : 1.466
Wavelength 74580 nm Correction 10.8
Power (dB) vs. elongation{%.)
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elongation(%eo)
Fiber [ Fiber input
Power Length

Max power = 0.024 dB at 144.4s
Min power = -0.036 dB at 4041.1s
Strain
Max sirain = 0.030 % at 330.9s
Min strain = 0,000 % at 0.0s
EXTERNAL INPUT J18
x value = 5,785 elongation(%e) at 3495.9s
in value = 0,397 elongation(%os) at 3:3s

Max length = 5§32.8 mm at 330.9s

Min length-= 0.0 mm at 0.0s
Delay

Max delay = 2084.4 ps at 330.9s

Min delay = 0.0 ps at0.0s
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