





APIOMOZ MEPIFPA®H YAIKOY
A/A
1. MPOA. GR - 252/71 MAdkeg enikaAuywng unoyeiov kKaAwdiov M. & X.T.
2. T.M. AKZA - 253/01 MAdKeG eENIKAAUYPNG UNOYEiOV KAA®wdiwv 150kV
3. T.M. AMKAA - 191/95 MAéypa ongavong unoyeinov kaAwdiov Y.T. 150kV
XuT0010np6 NAdicio kKai KAAUHHA PPEeATinv yid KIBoTIA
4, T.M. AKZA - 267/02 . . .
67/0 Auvopevwyv enapwyv kaAmwdiov 150kV
5. T.M. AMKAA - 192/02 Mivakideg ka1 opOOOTATEG ENICTIHAVOTG UNOYEIWV
KaAwdiov 150 kV
6. T.D. Smooth tubes / three tubes and corrugated tubes
7. T.D. Closing devices for empty smooth and corrugated tubes
8. T.D. Jointing system for smooth tubes / three tubes with a
diameter of 50 mm
9. T.D. Prefabricated reinforced concrete manholes and
manhole covers
10. T.D. Marker tape
MovonoAiko kaA®di10 1x800 mm?2 Al pe HOAUBSIVO
11. T.MN.AA-1 N .07 . .
68/Noey.0 pavoua, povmwong XLPE, 150kV
12 OYAANO AANATQN MovonoAiko kKaA®di10o 1x800 mm?2 Al pe HOAUBSIVO
' T.M. AA - 168/Nogp.07 Havdua, Hovwong XLPE, 150kV
) MovonoAikoG oUvdeoHoG euBuypapHiag (CROSS -
13. | T.M. AA - 175/ Noep.07 BONDING) ,kaAwdiwv 150kV XLPE
14 OYAANO AANATQN MovonoAikoG oUvdeoHoG eubuypappiag (CROSS -
' T.M. AA - 175/ Nogu.07 BONDING) ,kaAwdiwv 150kV XLPE
15. T.MN.AEEA- 385/11.2017 MeTaAAIkO KIBWTIO AUOHEVWV ENAP®V AHEONG YEIWONG
Havdu®Vv kaAmwdimv 150kV (EARTHING BONDING LINK
BOX)
16. OYANO AANNATQN MeTaAAIkO KIBWTIO AUOHEVMV ENAPOV AHECNG YEIWONG
T.M.AEEA- 385/11.2017 HaviuwVv kaAwdiwv 150kV (EARTHING BONDING LINK
BOX)
17. T.M. AA - 326/ 30.10.07 MeTAAAIKO KIB®WTIO AUOHEVMV ENAPOV HAVIU®DV
kaAwdiwv 150kV (CROSS- BONDING)
18. OYANO AANNATQN MeTaAAIkO KIB®WTIO AUOHEVMV ENAPOV HAVIUDV

T.M. AA - 326/ 30.10.07

kaAwdiwv 150kV (CROSS- BONDING)




AKpaio HOVONOAIKO KIB®TIO EEMTEPIKOU X@MPOU Yia

19. T.M. AA - 174/ 31.10.07 KaAdd1a 150KV XLPE
OYANO AANATQN Akpaio HovonoAiko KIB®WTIO EEWTEPIKOU XWPOU yida
20. T.M. AA - 174/ kaAwdia 150kV XLPE
OKTQRBPIOX 2007
SUYKEVTPIKO KaA®d10 XaAkoU 1x120+120 mm?2 kai
21. T.M. AA - 1/ Nogp.07 XaAkivo kaA®dio yeimong 1x120 mm?2
22. OYAANO AANATQN SUYKEVTPIKO KaAA®wd10 XaAkoU 1x120+120 mm? kai
T.M. AA - 1/ Noegp.07 XGAkKivo kaA®mdio yeimong 1x120 mm?2
23. XK 11.02/88 Emypeudapylpwon HE EURANTION EV OEPH® AVTIKEIHEVOV
ano oidnpo n xXaAuBa
24, XK 11.04/88 (Avab. 92) HAeKTPOAUTIKN ENIKACOITEPWON
25. MPOA. S 85/ 63
(ZupnA.No1/84 & EnikaooITepmpévol XAAKIVOl aywyoi
No02/02)
26. T.M. TNAe@PwVIKO KaA®d10 MIAGT 50x2x0,8, cUVSECHOG
27. T.X. KaA®d10 48 (4x12) HOVOTPONM®V ONTIK®OV IVAV.
28. XK 11.01/87 HAEKTPOAUTIKN ENIYPEUIAPYUPWON AVTIKEIMEVWOV ANO

gidnpo N xaAupa.
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EIZATQIH
'O 0pog "Enixeipnoig" €ic TRV napouaav Mpodiaypagnyv, EVVOEi Kal avaQepeTal €1G THV
Anpoaoiav ‘Enixeipnaiv ‘HAekTpiopoU.

H napolca Mpodiaypa®n KaAUNTEl TAV KATAGKEUNV, OKIUN Kal ANOBNKEUCIV TWV NAAK®WV
€K OKUPOOEPATOG d1a kaAwdia Méong kal XapunAnG TAoewc.

H napouca Mpodiaypa®n avTikadiota Tryv Mpodiaypapnv T-S G22/023/01.

1. Jkonog

Zkonog TNG napouong npodiaypa®ng ival n eEacpaAioig THG KATAOKEUNG, TwV JOKIHWV €ig
TO £€pPYOOTACIOV TOU KATAOKEUAOTOU Kai TAG €NIOEWPROEWC” TWV NPOOTATEUTIKOV MAAK®V
€K OKUPOOENATOC.

2. Mediov e@apuoyng

'H npodiaypa®n auTtn avagEpeTal €i¢ NAAKAC eNKAAUYEWC €K OKUPOJEPATOC, diTiveg Ba
xpnoigonoinbouv, d1d TNV kAAuwIv unoyeiwv kaAwdiwv Méong Tacewg (M.T. Tunog I kai
XapnAng Taoewg (X.T.) TOnocg II.

3. KaTaokeuaoTikd

Al n\dkeg d€ov, va KaTaokeuaoboUuv oCUPPWVWES NPOG TO CUVNHKEVO oxEdiov 1 TAC napolonc.
H poponikal ai d1a0TAoEIC TwV NAAK®WY, ai avapepOpeval €I To avwTEPw oxediov 1, €ival
UNOXPEWTIKAI 01G TOV KATAOKEUAOTNV.

4. YAIKG KATAOKEUNG

Al nAakec d€ov va kataokeualovTal €vTOC OidnNpwv TUNWV, cudnukvoUupeval O1I' 1I0XUp®V
MNXaVIKoV HECWV, w¢ ival N dAIvnoig, n nieoig kai ai Aoinai péBodol CUPNUKVWOEWG 1 Kai
ouvduaouoi ToUTwV.

H kaTaokeun Tou Koviauatog d&éov va eival snigeAnPevn, d1d TnNG €nIAOYnRG KaTtaAAnAou
auuou, e€xolong TNV ANAITOUMEVNV KOKKOUETPIKA oUvOeolv. H peyioTn OIAUETPOC TOU
KOKKoU Oév Bd unepBaivn Ta 7 xiA., ouTe 84 nepiexn; Kar naAnv nAéov Twv 10% (Bpoxic
0,2 xiA.). H ouvBeaoig Tou koviauaTtog Ba eival TouldyxioTov 1 PEPOG TOIPMEVTOU NPoOG 4 HEPN
Bapoug appou, TNG avaloyiag TOINEVTOU au&avouevng v avaykn unod Tou KATAoKEUAoToU,
01a TNV €niTeu&lv TAC KaBopIloPEVNC KATWTEPW EAAXIOTNC AVTOXNG TNG NAAKOC.

To ToipévTov duvaral va eival MopTAavT 'EAANvVIkoU TUNou, Koivov | uwnAng avroxng.

5. AoKIUN avToxng

A1a TOV EAeyxov TRG AVTOXNG TOU KOVIAUATOG, ai NAdkeg unoBaillovTal €ic dOKIUAYV KAPWEWG
01G GUYKEVTPWHEVOU QopTiou P, eniBaANOpEVOU NPOODEUTIKWG.

H d1aT1a&ig dokIung Twv NAAKwV eP@aiveTal €ic T oxediov 1, anoTeAeiTal d€ autn €k dUO
o10npodokwv Tau nayxoug 6 xIA. (6 X 50 X 50), £dpalopevwy €ni ToUu NEAPATOC TWV. To
@opTiov eniBaAAeTal di1a Aenidog pnkoug TouAaxiotov 250 XIA. kai naxoug 10 xIA., HE
EO0TPOYYUAEUPEVNV aKUNAV. Ta HETAANIKG onuEia Ta epxOPevVa €1 ena®nV Y€ Tac und dokKIPAV
TolgevToOnAakag, kahunTtovral o' Appwdoug eAACTIKOU.

6. ZKAnpuvaig
Al nAdkeg O€ov va kpaToUvTal Tac NPWTAC NUEPAC €iC UYPOV NepPIBAAAOV Kai va npopuAGoowvTal
and nayetov kai npdwpov anonpavalv, kad' ohov T0 d1ACTNHA TNG OKANPUVOEWG TWV.

7. AsiypatoAnwia kai EAeyxog

Al nAdkec Ba anoBnkelwvTal €ic owpoUc pEXP! 2.000 Tepayiwv.

Mpd Tou €Aeyxou BA yvwOTOMOIOUVTAl €I TOV €KNPOOWNoV TNG Enixeipioews, ai nuepounvia
KATAOKEUNC TWV UANIKWV TWV OWPWV.




H derypaTtoAnwia 6a dievepynTal kata Tnv napaiafnv T@v NAaK®v dia ANWewg €€ ekdoTou owpou 5
Tepaxiov.

Ta Ociypata 64 e€etalwvral €ni TOnou dId va e€akpiBwbry €dv nNAnpoUv TAC aANAITAOEIC TWV
dlaoTdoswv Kai oXAUAToc Tou oxediou Kai £Av ai emipaveiai Twv ival Asiar kai eninedo.

Ek Twv avwTépw AapBavopevav 5 delyudTwy €€ ekoTou owpou, Ta Tpia 6a unokeivTal €1¢ SOKIKAV
KAUWEWC, wg €IC napaypagov 5. To gpopTiov P Ba au&averal pe pubuov 10 xAy. nepinou ava 1”, Yexpl
nANpouc Bpalosws TNG NAAKOC.

To e\ayioTov popTiov Bpdcewc opileTal €1 170 xAy.

Eic nepinTwolv katd Tnv onoia Ta deiydata nAakwv € evoc owpou dev nAnpolv Tag diaoTACEIC TOU
oxediou N ai NAAkeG Ogv €ivai Agial i} Oev €xouv TNV KaBopilOPEVNV avToxNV WG avwTEP®, BewpolvTal
w¢ N nAnpoucal Tag npodiaypdc kal anoppinTeTal OAOG 0 0WPOG €K TOU OMoiou eAngpBnoav Ta
dokipia.

EEQIPETIKWG €IC TNV NEPINTWOIV TN OOKIKMAC TNG AVTOXNC Kal €pOTOV TOUAAXIOTOV OUO €K TWV TPIOV
dokipdiov nAnpoluv To Oplov Bpauoewg, dUvaTal O KATAOKEUAOTNG va {nTnon kai veéav OOKIUNV
KAUWewC. Mpog TouTo ekKAEyovTal £TEPA 5 BOKIMIA €K TOU idI0U owpou Kal enavalapBAaveTal o EAeyXog
wC avwTEPW. Al NAAKEC BewpouvTal OTI €ival CUPPWVWE Npo¢ TAC npodiaypadc, £’ 000V
anapaITiTwe kal Ta Tpia véa dokipia 6a unooTouV ENITUXWG POPTIOIV WG avw, GAAWG anoppinTeTal
0 uno OOKIPAV owpdg aveu eTepag diadikaciac. H Tiun eAaxioTou @opTiou Bpalosws avapEpETal €I
nAAkag NAIKiag ToUAaxIoTov 28 nuUEPWV.

Eic €€aIpeTIKAC MeEPINTWOEIC kal €pogov n Enixeipnoic {nTei Tnv napaiapiv nAakwv npo Tng
NApeAEUCEWG EVOC UNVOC and TnV NUEPOMNVIAV TNG KATAOKEUNG TwV, TOTE N OOKIUN avToxXNg
neplopideTar €i¢ deiydata nAikiag 7 nuepwv. To anairoUupevov eAdxioTov (popTiov Bpalosws dia Ta
Oeiypata TauTta Ba ival 70% Tou KaBopioBEVTOC, €(PpOCOV XPNOILOMNOIEITAl KOIVOV OIMEVTOV KaTd
95%, €(OOOV XPNOILOMOIEITAlI GIHEVTOV UWNANG avTOXNC.

8. EmBewpnaic kal eukoAial SokKIUNG

O KaTaokeuaoTng €OV va napaocyn €IC Tov avTinpdownov TngG Enixeipnocwe 6Aac Tag eukoAiag dia
TNV dIEVEPYEIQG TOV DOKIPWV KAl TNV €NIBE®WPNOIV TWV NAGKWV KATA TNV KATAOKEUNV TWV.

O npounBeuUTAC OE0V Va £XEl TNV ANAITOUHEVNV EYKATAOTACIV 3IA TOV EAEYXOV TWV NAQKWV EIC KAUYIV.
Eav dev 81a6¢Tn kaTaMnAa pnxavnpata dia Tnv dokIKAv TauTny, TOTE Ta eniAeyévta deiydaTta Ba
METAPEPWVTAI dAnAavaic Tou, €iC avayvwpIoPEVOV EpYACTHPIOV MPOC EAEYXOV.

Katd tnv napddooiv Twv NAGK®WV €M QUTOKIVATOU TnG EnIXelprioewg, TuxOov eAaTTWHATIKAI R
KATEOTPAKMEVAI NAAKEG Ba anoppinTwvTal.

9. XpOvog anoBnkeUOEWG NAPd Tw KATAOKEUAOTN
H Enixeipnoig €xel To dikaiwpa va anobnkeuel Tag nAdkag eni 3punvov and Tng NUEPOMNVIAg TnG
OUPPWVNBeionc Napaddoewe, Aveu anaiTOEWS TIVOG NPOG KaTABOANV EVOIKIOU.

10. MNapadooiq

O puBpoC Napadooews Twv NAakwv Ba opileTal kaTd Tnv avabeoiv TnG napayyeAiac, Tuxov O
ahAayr) Tou puBuou Ba InNTNTal yypapwc uno TnG Enixeiprioewc, TouhaxioTov 1 priva npo Tng
TayBeiong nuepopnviag napadooewc.

11. Aandvn Tepayiov SOKIUNV
H danavn Twv enAeyeEvTwV TePaxionv dia Tag dokINAg BEAEl Bapuvel TOV KATAOKEUAGTHV.

12. Anoppi@BevTa Tepaxia

OAal ai NAGKeC Twv anoppIPBEVTWV CwPWV N Kai ai JEHOVWHEVWCE anoppipBeioal TolauTal,
O0tov va xpwpaTiCwvTtal Tonik®wG Tn unodeiel kai napoucia Tou AVTINPOCWNOU TAG
Enixeipioewg, d1d piviou.

AnoppipBeioal nAakeg kat’ oudeva Tponov duvavTtal va énavanpoopepbouv npoc TNV
‘Enixeipnoiv.




13. 'Emonuavaoig nAakwyv

Al nAdkec Otov va enionpavbouv dI' éyxapafewe, €ni TAG emipaveia¢ auTwv, TOUu
XapakTnNPIoTIKOU ONUATOC TOU KaTaokeuaoToU. EAAEiWel OHATOC 0 KATAOKEUAOTRG duvaTal
va B€on Ta dpyxikd Tou ovopaTEN®WVUHOU Tou.

'H eyxapa&ig d€ov va eival euavayvwoTog Kai To BaBog auThg va un ivar pikpdTepov Twv 3
XIA.

H B£0iIC TnG eyXxapa&swc Tou ONUATOC AQIeTdAl £i¢ TAV andAuTov €KAOynv TOU KaTta
okeuaoToU, NAvTwG OPwG auTn B4d €ival n auth navroTe 814 TOV AuTOV KATAOKEUAOTRV.







TEXNIKH MEPIFPAGH AKZA —
AEH/AKSA 253/Aek.01

MAAKEZ ENIKAAYWHZ YNOTEIQN KAAQAIQN 150 kV.

NEPIEXOMENA

ANTIKEIMENO

NAEZEI> KAEIAIA

2YNOHKEZ EFKATAZTAZHZ
KANONIZMOI

MEPIIPAOH

AOKIMEZ

EMIXHMANZH

2YZKEYAZIA — ANIOGHKEYZH
MAPAPTHMA - 2XEAIA
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1. ANTIKEIMENO

H napouoa Texvikn Mepiypadry kabopilel TIC anaiTiOEIC KATAOKEUNG Kal OOKIHWV TWV NAAKWV ano
ONAIOUEVO OKUPODEPA MoU XpNOIKONOoIoUVTdl YIa TNV EMNIKAAUWN TWV UNOYEINV KaAwdiwv 150kV.

2. AEZEI2 KAEIAIA
MAAkKeg enikAAuwng, onAIoPEVO okupodepa, unoyeio kahwdio Y.T., 150kV.

3. ZYNOHKEZ ErTKATA>TAZH2

O1 NAGKEC enikAAuwng XpnoidonoloUVTal yia TNV KNXavikn npooTacia Twv Unoyeliwv kKaAwdiwv 150
kV. Ta kaAwdia auTd HPETA TNV TOMoBETNON TOUC NAvw O OTPWHA AUUOU HEOA OTO XAVTAKI,
kaAUnTovTal anod deUTEPO OTPpWHA AUHOU AaTopeiou naxoug 40 cm. XTn OUVEXEID, NAVW OE AUTO TO
deUTEPO OTPWHA AUHOU TonoBeToUVTAIl OI MAGKEG EMNIKAAUWNC.

a TV TonoBETNON TOUG ENAKPIBWS NAvw and Ta kaAwdia, XpnaoiponolouvTal Jikpoi EUAIVOI nacoalol
nou Ogixvouv Tnv akpipn B¢on Twv kaAwdiwv. Mavw and TIG NAAKEG ENIKAAUWNG TornoBeTeiTal Kal
TPITO OTPWHA AuPou AaTopegiou nayxoug 15 cm navw oTo onoio TonoBeTeiTal To kaAwdio PILOT (R
oTpwia naxouc 30cm oTav dev TonoBeTeiTal kaAwdio PILOT).

>e nepinTwon onou dinAa ota kaAwdia Twv 150 kV unapyouv diktua aAwv Opyaviopwv (OTE,
AENA, kAn.) TOTE yia Adyouc npoaTaaiag ol NAAKEG TonoBeToUVTAl KATAKOPUPA avAesa oTa KaAwdia
Twv 150KV kai oTa dikTua Twv AAwvV Opyaviop®v.

4. KANONI>MO1I

Kavoviopog TolpevTwy yia ‘Epya ano okupodepa (TeheuTaiac avabewpnonc)
5. NEPITPA®H

O1 nAdkeg Ba Exouv dlaoTaocelg 50 X 40cm, We eninedn pop@n naxoug 40mm, cUPPwWVA HE To ZXEDI0
1 Tn¢ napouoac.

O1 nAAkeC npenel va kataokeualovral péoa og o10NpouUC TUMOUC, CUMMUKVOUMEVEC WE 10XUPA
MNXavika peoa, onwg eivar n dovnan, n nieon kar aAol peBodol cuPNUKVWOoNnG i kal ouvduacoi
auT@Vv.

H kaTaokeury Tou koviduaTtoc Oa eival enmipgeAnuévn We Tnv emidoyn KAaTtaAAnAng Auupou pe Tnv
anaiToUPEVN KOKKOWETPIKN ouvOean. H pEyioTn JIGUETPOC TOU KOKKoU Oev Ba unepBaivel Ta 7mm,
ouTe Ba nepiéxel nainain nAéov Tou 10% (Bpoxida 0,2mm). H oUvBeon Tou koviduatog Ba eivai
TOUAAXIOTO 1 PEPOC TOIPEVTOU NMPOC 4 pEPN BApoUC dPPou, KE TNV avaloyia TOoIPEVToU va au&averal
€V avaykn anod ToV KATAOKEUAOTN YIa TNV ENITEUEN TNG kaBopIOPEVNG NAPAKATW EAAXIOTNG AVTOXNG
NG nAdkac. H oidepévia oxapa Oa eivar and cUpua dlauéTpou 3 mm Kal TETPAYWVIKAG Bpoxidag
60mm, onwc @aiveral kai oTo >x£dio 1.

To xpnoIJONOIoUKEVO TOIKEVTO Npenel va gival MopTAavT EAAnvIKoU TUNou, uwnAng avtoxng.

O1 NAAKeG NpENel va kpaToUvTal TIC NPWTEC NUEPEG O€ UYPO NEPIBAAAOV kal va npopuAdooovTal anod
nayeTo kal npdwpn ano&npavor, kabdAo To didoTnua TNG OKANPUVONG TOUC,.



6. AOKIMEZ

O KATaokeuaoTnG Npenel va d1abeTel oTov appoddio EmBewpnTh TnG Enixeipnong 0Aa Ta Yéoa yia tnv
dleEaywyn TwV JOKIYWV Kal ENIBEWPRCEWY TWV NAAKWV KATA TNV KATAOKEUNC TOUC.

O KATAOKEUAOTNG Ba NpEnel va €XEl TNV ANAITOUMEVN €YKATAOTAON YIA TOV EAEYXO TWV NAGKQWV O€
Kauwn. Z& avTiBetn nepintwon Ta deiypaTta nou emAExBnkav Ba peTapépovTal e dandvn Tou o€
avayvwpIoHEVO €pYACTNPIO YIA EAEYXO KAl DOKIUEC.

Mpiv Tov éAeyxo Ba yvwaTonoloUvTal oTov apuddio EmBewpnTh oI nUepounvieg KaTaokeung Twv
NAGK®V.

H dandavn Twv Tepaxiov yia Tic SokIhEC B6a BapUvel Tov KaTaokeuaaoTr).

6.1. Aokipeg TUnou

Aokipn avToxng Koviaparog
[a Tov EAeyX0 TNG AVTOXNG KOVIAPATOC Ol NAAKES UNOBAAOVTAI G€ JOKIMN KAMWEWG PE OUYKEKPIUEVO

@opTio P nou emBAAAeTal NnpoodeuTiKA.

H diaTa&n dokiung Twv NAakwv nou gaiveral ato Zxedio 1, anoteAeital ano duo oidnpodokoug Tau,
nayxouc 8mm (8 X 70 X 70) nou €dpalovTal oTo NEAPA Touc. To popTio eNBANETaI PE Aenida PNKOUG
TouAayioTov 400mm kai naxouc 10mm, Pe OTPOYYUAEPEVN QKK HOPPAC avTIOTOIXNG NPOG AuTh TNG
NAGKAg yia opoIOHop®n €ykapaola KATavoun Tou (popTiou.

Ta peTalIka onueia nou €pxovTtal o€ €na®n PE TIG und OOKIKA TOIMEVTONAAKEG KAAUNTOVTAl HE
aPPwOEC EAACTIKO.

6.2. Aokipég pe AsiypatoAnyia

O SelyuaToANNTIKOG EAeYXOC Ba dlevepyeiTal kaTta Tnv napaiafny Twv NAakwv, AapgBavovrag 5 Tepdaxia
ano kabe owpo.

Ta deiypata Ba e€eTalovral emTonou yia va eEakpiBwOei v NnAnpouUv TIC anaITioeIC TwV dIa0TACEWV
Kal oXNMaToc Tou Zxediou 1, €av ol eNIPAVEIEC TOUG €ival A€iEC Kal eNNedeC, kal EAv n avaypaen Tov
YPAUMATWVY Kal apIBPwV gival enipeAnevn onwg kabopiletTal oTo oXEDIO.

Ano Ta napandvw 5 deiyyata nou Aappdavovtal anod kabe owpo, Ta Tpia 6a UNOKeEIVTal O DOKIWN
KAMWEWC, cUMpWVA Ke TNV Nio navw nap. 6.1. To @opTio P 8a au&averai pe pubpo 10 KIAWV Nepinou
ava 1" pexpl nAnpoug Bpaloew TG NAakac. To eAaxioTo popTio Bpalong opileTal o€ 450 KIAQ.

>€ nepinTwon nou Ta deiydata nAakwv ano eva owpo dev NAnpoUV TIC dIaoTACEIC TOU Oxediou, TNV
kaBopilopevn avroxn Twv 450 KIAwv 1) dev gival Asiec kKAn., TOTE BewpouvTal OTI dev NANPOUV TIC
npodlaypapOEVEG anaITNOEIG Kal anoppinTeTal OAoG 0 wpdg ano Tov onoio eAneBdnoav. Kat’
e€aipeon otnv nepinTwon TNG SOKIKAG avToXNG kal Epogov TouAdyioTov dUo anod Ta Tpia dokiuia
nAnpoUv To Opio Bpalioswc, unopei 0 KataokeuaoTnc va {nTroel Kal vEa SOKIUM KAPWEWC,.

Ma Tov okono auTo, emAEyovTal GAa 5 dokipia and Tov id1o owpd kal enavalapBaveral o EAeyxoq
Onwc nio Navw.

O1 nAakeg BewpouvTal OTI gival CUPPWVA PE TIC NPOdIAYPAPEC EPOTOV anapaliTTWE Kal Ta 3 véa
dokipia 6a unooTouv pe enituxia eopTion 450 KIAwV, aAAIwG OAOG 0 CWPOG anoppPInTETAl XwPIG AAAN
diadikaaia.

nUeiwveTal OTI N TIMA @oOpTIoNG Twv 450 KIAWV avagépeTal o€ NAAKeG nAIkiag TouAdyioTov 28

NHEPWV.



>e €EQIPETIKEG NMEPINTWOEIC Kal €pdoov n Enixeipnon {nTei Tnv napaiapr) nAakwv npiv ano tnv
NapeAeUON €VOG Kva anod Tnv NUEPOMNVIA KATAGKEUNG TOUG, TOTE N OOKIUN avToxng neplopifeTal o
deiypaTa nAikiag 7 nuepwv. To anartoupevo eAAxIoTo gpopTio Bpalosws o auTn TNV NePINTwaon 8a
gival 400 KIAG.

'OAEG 01 NAGKEG TWV CWPWV NOU anoppipnkav r NAGKEG Nou anoppipdnkav YePovwieva, Ba npenel
va xpwparifovTal Tonika he TNV unodeiEn kal napouacia Tou apuodiou EMBewpnT TG AEH. AuTéC o1
NAGKeG Ogv UNOPOUV WE Kaveva Tpono va &avanpooepbouv atnv Enixeipnon.

7. ENI2HMANZH

O1 nAGkeg Ba @Epouv enionuavon e eyxapagn navw oTnv €NIPAvEId TOUG TOU XAPAKTNPIOTIKOU
ONMUATOC TOU KATAOKEUAOTN N TWV apXIKWV TOU OVOUATENWVUHOU TOU EAAEIYEI OrUaToC.

H eyxapa&n npénel va gival euavayvwoTn kal To BAbog TnG va pnv €ival JikpoTepo Twv 3mm. H B€on
TNG €yXApa&nc Tou onUaToG agnveTal oTnv €KAOyn TOU KATAOKEUAOTH, kal n B€on autng Ba cival
navra idia yia Tov idlo KATAOKEUAOTH.

8. 2Y2ZKEYAZIA — A[TOOHKEYZH

O1 nAakec 6a anobnkelovTal o cwpouc Pexpl 1000 Tepaxia.

Mpiv anod Tov éAeyxo Ba yvwaTtonolouvTal aTov apuodio EMBswpnTr 0l NUEPONNVIEC KATAOKEUNG TWV
UNIK®V KGBe owpou.

H Enixeipnon €xel 1o dikaiwpa va anobnkelel TIG NAGKEG yia 3 WPNAVEC and TNV nUepounvia Tng
oupPwVNBeioac napadoong, Xwpic anaitnon yia katapoAn evoikiou. O puBuoC napadoong Twv
nhakwv Ba opileTal kaTta Tnv avabeon TnG napayyeAiag, Tuxov de alayn Tou pubuou Ba {nTeiTal
eyypaewc and Tnv Enixeipnon TouAdyxiotov 1 priva npiv andé Tnv nuEpounvia napadoonc nou
OpIOTNKE.

9. MAPAPTHMATA — 3XEAIA

9.1. NAPAPTHMA 1.

KaTaAoyog aToixeiwv pnxavoypagnong tng T.M0.
9.2, 2XEAIO 1.

MAAKeC enikAAuWng unoyeliwv kaAwdiwv 150 kV



MAPAPTHMA 1.
(Dapdaypapoc 9.1. Tn¢ T.M.)

KaTaAoyocg aToixgiwv unxavoypagnong tng T.0.

1. Baoika TexvIKd XapakTnpIoTIKA

1.1. MNAdkeg 50 X 40 cm

1.2. OnAiopévo okupOdEpa

1.3. Topévto MopTAavT EAANVIKOU TUNoU, uWnAng avtoxng
1.4. EAaxioTo QopTio Bpaviong 450 Kg.

2. Kavovioyoi

2.1. Kavoviopocg Tolpévtwy yia Epya anod okupodepa
(TeAeuTaiag avabewpnonc)

3._KaTtdAoyoc AoKIuwv

3.1. Aokiyég Tunou
3.2. AoKIPEG pe AciypaToAnyia






AHMOZIA EMIXEIPHZH HAEKTPIZMOY
AIEYOYNZH MEAETQN KATAZKEYQN KAI
AEITOYPI'TAZ EFKATAZTAZEQN
ATANOMHZ
0006¢ XaAkokovOUAn 22
104 32 Abriva

TEXNIKH MEPITPA®H AEH AMKAA-191/10.7.95

NAErMA ZHMANZHZ YNOIEIQON KAAQAIQN
YWHAHY TAZH> 150 kV

MINAKAS NEPIEXOMENQN

1. Epappoyn

2. IxNua

3. YAIKO KATAOKEUNG

4. Xpwpa

5. FTewPETPIKA OTOIXEIO

5.1. NAdTog NAgypaTog

5.2. Ndayoc¢ nAéypaTog

5.3. NMAdTog oupnayoug {wvng NAEYUATog
5.4. AlaoTAoEIC ONWV NAEYNATOC
6. Mala

7. E@eAKUOTIKA avToxn

8. Emonuavon

9. >uokeuaoia



1. Epappoyn:

2. Zxnua:

3. YAIKO KATAOKEUNG:

4. Xpopa:

5. FTEWUETPIKA OTOIXEIA
5.1. MAATog NnAéyparog:
5.2. NMaxog nAéyparog:

5.3. MAarog cupnayoug {wvng
NA£ypaTog:

5.4. AIaOTACEIG ONWV NAEYHATOG:

6. Mala:

7. EQEeAKUOTIKN avToxn:

8. Emionpavon:

To unoyn NAEypa TonoBeTeiTal NAvw ano TIC NAAKEC TwV
MAOTWV TwV unoyeinv kaAwdiwv 150 kV og andoTaon
30 cm an'auTég kal XpNOIYEUE! yid TNV NPOo&Idonoinon
KGBe "TpiTou" nou encpBaivel OTI KATW an'auTo eival
EYKATEOTNHEVN UNOYEIA KAAwDIAKn ypaupn 150 kV.

AldTpnTn NAAOTIKN Taivia n onoia oTo PECOV KAl KATd
MAkog Ba diabéTel cupnayn {wvn NAaoTikoU.

MoAunponuAévio (PP) 1 noAuaiBuAévio 1} PVC 1 GAAn
KaTAAANAN NAQoTIKR UAN.

KOKKIVO, avOeKTIKO OTIC IaBpWTIKEC OUTIEC Kal 1d1aiTEPA
0Ta oouAQidia.

kat'eAaxioto 60 cm

METAEU 1,5 mm kai 2 mm

KaT'eAdyxioTo 8 cm
H oupnaync {wvn 6a BpiokeTal 0TO YECOV KAl KATA
MAKOG TOU MAEYMATOC,

MEyIOTO HUNKOG onnG : 4 cm
MeyioTo NAGTOC oNNnG : 4 cm

< 0,15 kg ava Tpéxov PETpO.

>6000 N/m Katda pnkog Kai
>3000 N/m kaTa nAGTOC TOU NAEYHATOC

Mavw otn oupnayn {wvn kai Katd PNKog Tou NAEYHATog
Ba avaypageTal Je EkyAupa ypaupaTa kai yneia Uyoug
TouAdxioTov 5 cm n napakdatw £voeiEn
MPOZOXH AEH 150.000 V

Ta ypduuata kai Ta yneia autd Ba @épouv Kal
eNKaAuYn Pe pavpn ave&itnAn peAavn, woTe va eival
nePIOoOTEPO euavayvwoTta. H peyaAuTtepn andoTaon
METAEU dUo diadoxikwv evOeiEewv Ba gival 50 cm



9. Zuokeuaoia:

To nAéypa Ba ouokeudletal o pOAoUC Twv 500 m
yUpw and €va KUAIVOpIkO nuprva and nAacTIko ) anod
XapToOVI Kal 6a NpoodEveTal EWTEPIKA PE Tavia ) aUpua
enapkoug avToxnc.

Ze €10k MeTAMNIKR nivakida npoodedepevn o KABE
pOAAo Ba avaypagovTar:

- Ta apxika "AEH"

- H ovopacia Tou uNikoU

- To UAKOC TOU NAEYHATOG OE M

- H Tdon Twv kKaAwdiwv yia Ta onoia npoopileTal
(150.000 V)

- To onua gpyooTaaciou Tou NpounBeuTH



AHMOZIA ENIXEIPHZH HAEKTPIZMOY A.E

AIEYOYNZH KATAZKEYQN KAI
2YNTHPHZEQN AIKTYQN

TEXNIKH NEPITPA®H AKZA-267/Iouviog 2002

XYTOZIAHPO MAAIZIO KAI KAAYMMA OPEATIQN I'TA
KIBQTIA AYOMENQN ENA®QN KAAQAIQN 150 kV

NEPIEXOMENA

Mepiypagn

Epappoyn

YNIKO KATAOKEUNC

AlaoTdoeig

Kavoviopoi kaTaokeung — AOKIHEG
Enionpavon

Zuokeuaaoia

MPoCGPOopPES

>xedla

0 O N O U R W=



TEXNIKH MEPITPA®H

XYTOZIAHPO MAAIZIO KAI KAAYMMA OPEATIQN I'TA
KIBQTIA AYOMENQN ENA®QN KAAQAIQN 150 kV

1. Neprypa®n: YOATOOTEYEG - AEPOOTEYEG KAAUKMA ppeaTiou, BuBICOUEVNC ENIPAVEIAG
(Recessed type cover) Je To avTioToixo nAdiclo.

2. Eqpappoyn: To unown UNIKO npoopileTal yia TV kKaAuyn epeaTiwv o€ neCodpopia-
OpOMOUC, HEOA OTA OMnoia TOMoBETEITAI TO HETAANIKO KIBWTIO AUOHEVWV
ENAPWV YIa TN
TN S1a0Taupwaon TWV HOAURdIVWV HaviuwV Twv KaAwdiwv 150kV
(CrossBonding).

3. YAIkO Kataokeung: EAaToc xuTooidnpog apaipocidous ypagitn. MoidtnTa uAikou Grade 500-7
kaTtd ISO 1083. KAdon avtoxn B 125 katd EN 124/1994 (avtoxn HeyaAUTepn
and 125 KN).

4. AlaoTAaCEIG: MAaiolo- eEwTepikeg BlaoTaoelg 710 mm X 1100 mm X 75 mm.
AlaoTdoeic kabapoU avoiypaTtoc gpeatiou 600 mm X 900 mm.

5. Kavoviopoi KaTaoKEUNG
- OOKIHEG : To kAAuppa Ba gival KATOKEUAOUEVO Kal DOKIMAOHEVO OUMPWvVa e To EN
124/1994 ka1 To ISO 1083.

6. Emionpavon: > kGBe kaAuppa Ba undapyxer €1dIkn onuavon (UATpa) «AEH 150.000 V.
H unTpa, nou Ba sival GUYKOANPEVN oTnv velpwaon Tou KaAUppatog, 6a
gival kaTtaokeuaopévn anod 1o id10 UNIKO W' auTd Tou KaAUMHATOG Kal
oUppwva Pe Ta 2xedia 1 kai 2.

8. Zuokeuaaia: Ta uAhikd Ba cuokeualovTal o€ XapTokiBwTia kal 6a napadidovTal o
EupwnaAeTec.
9. MpooPopég: H npoogopd Tou MpounBeuTn Ba ouvodeUeTal and KATAOKEUAOTIKA oxEDIA

ME OAEC TIC OIAOTACEIC KABWE KAl NIOTOMNOINTIKA CUHHOPPWONG HE TOUG Mo
navw avagepopevoug Kavoviopouc,.






TEXNIKH NEPINPA®H AEH 267

IHMANEIH KAAYMMATOL

TITAOZ ZXEAIOY

AP. ZXEAIOY

XYTOZIAHPO MAAIZIO KA| KAAYMMA OPEATIQN
A KIBQTIA AYOMENQON ENACQON KAAQAION 150 kV

2




AHMOZIA ENIXEIPHZH HAEKTPIZMOY A.E
AIEYOYNZH KATAZKEYQN KAI
2YNTHPHZEQN AIKTYQN

XaAkokovOUAn 22

104 32 AOHNA

TEXNIKH MEPITPA®H AEH AMKAA-192/IOYAIOS 2002

MINAKIAEZ KAI OPOOZTATEZ EMIZHMANZHZ
YMNOTEIQN KAAQAIQN 150 kV

MINAKAS NEPIEXOMENQN

ANTIKEIMENO

TOMOBGETHZH — ZYNOHKEZ AEITOYPI'TAZ
MEPIMTPA®H

AEITMA

AOKIMEZ

2Y2KEYAZIA

2YMIMAHPQZH KAI EFTKATAZTAZH MINAKIAQN
2XEAIA

© N oA Wi



1. AVTIKEIPEVO

O1 Nivakideg Pe Toug opBOOTATEC NMOU avapEPOVTAl OTNV NApouoa TEXVIKN NeEpIypagn npoopilovral
yla TNV enmionuavon Tng 6deuonc TnG KaAwdIakng ypaupng 150 kV kai Tnv anoTunwaon Twv
anooTACEWV TNG YPAKMAG ano Tn GUYKEKPIYEVN Nivakida.

2. TonoB£Tnon — Suvlnkec AsiToupyiac

O1 nivakideg Ba oTepewvovTal OTNV KOPUPN Tou PETAAAIKOU opBoaTdTn pe Tn Bondeia kaTtaAAnAng
nAaTnG, kal MeTaAAIKAC NAAkac,.

O1 opBooTdTeg Ba TonoBeToUVTAl OTO £8APOC Kal aTa NECOdPONIA.

O1 nivakideg, n Bagr Toug kal Ta oToixeia Toug Ba eival KaTAANAEG yia NOAUETN €EWTEPIKA Xpnon,
avOeKTIKEC 0 unepImON akTIivoBoAia, uypacia kal oe aA\ayeg Beppokpaaciac.

3. Nepiypapn

3.1. Mivakida kai nAarn (Sign plate and Cover plate)

O1 mivakideg kal ol avTioToxeG NAATeC auTtwv, (1Idiwv diacTdocwv) 6a katackeudlovral anod NAAoTIKO
UAIKO UWNARG NoloTNTAc, kataAAnAou NAxoug HE TIG Mo KATw 1010TNTEC:

e 0KANPO UAIKO pe peydhn avtoxn, otn Bpalon

* avOekTIKO O€ akTIvoBoAia, U/V kabwg kal o€ OAEG TIG KAIPIKEG OUVONKEG
* Oev €EaoBevilel (EeBwpiadlel) pe TNV Napodo Tou Xpovou

e LEYAAN avTioTaon o€ XNUIKEG EMOPACEIG

e 0TABEPO Ot BeppoKpacies PeTa&u -20° kai + 80°C

Ta nio Navw XapakTnpIoTIKA kal OAEC ol 1010TNTEC Tou UAIKoU Ba mioTonoloUuvTal PE TNV UNOBOAN
o\wV TWV anapaitTnTwv MoTonoINTIKWY JOKIMIOV, OUPPWvVA HE avayvwpIoPEVOUG OIEBVEIC
Kavoviopoucg,.

H kaTaokeur TN Nivakidag e Ta OTOIXEIA QUTHG, Ol UNOJOXEC TwV MIVAKIdiwV KaBwE kal Ta avTioTolxa
nAakidia Ba eival cUPPwva pe To ZXedIO 1 TNG TEXVIKNAG NEPIYPAPNG.
To xpwpa Twv NAakiIdiwv Kal Ta oToixeia Toug 6a kabopilovtal anod Tnv Ynnpeaia.

3.2. OpOooTareg

O opBoaTdTng (OTUAOG) NAvVW OTOV OMoio TONOBETEITAI N Mivakida eniorpavong, 8a sival xaAuBdIvog
OWANVAC KATAOKEUAOWEVOG OUMPVA HE TO ZXEBIO 2.

>TNV KopuPr Tou opBooTaTn Ba undapyel, KATaAAANAQ oTEPEWHEVN, METAANIKN NAAKA NAVW GTNV onoia
Ba TonoBeTeiTal N NAACTIKNA Nivakida emiorpavong Pe Tnv avriaToixn nAatn. O opBooTaTng Ba Pepel
KaTAaAANAN avTidiaBpwTikn npooTaaia.

'O\a Ta oToIxeia Tou opBoaTATN Kal TNG METAAIKAC NAAkag 6a kabopilovTal kal 6a nigTonoloUvTal
ME TNV UNOBOAN TWV anapaitnTwv NICTONOINTIKWV JOKIHWV.



4. Asiyua

O npounBeutnG nMpiv and Tnv «ev oeipd» napaywyn 6a npénel va npookopiosl oTnv apuodia
Ynnpeoia Tng AEH deiypa UAIKOU yia Tnv £yKpion Tou.

5. AOKIMEG

Ma Tov €Aeyxo TNG NOIOTNTAG KATAOKEUNG TWV UAIKWV Ba yiveTal onTiIKOG EAeyX0G Tou dEiyHaTog Kal
€€ETaon OAWV TWV NIOTOMNOINTIKWV JOKIHWV.

6. ZuokKkeudagcia

O EpyoAaBoc kataokeuwv Ba gival unelBbuvog yia TNV aopalr) CUOKEUAGia Kal JETAPOPA TWV UAIKWV
€ni TONOU TOU E£pYou.

7. ZupnAnpwon kai Eykardoraocn nivakidwv

KaTd Tn dIdpKela KATAoKEUNG TNG KaAwdIakNG YPauHng, o EpyoAapog kataokeuwv 6a cUPNANPQVEI
ME Ta KaTaAMnAa oToixeia Tnv nivakida enionuavong kai 6a TonoBeTei Touc opBOCTATES, KATOMNIV
unodeiéewv Twv appodinw Tng AEH.



Attachment 1 - Annex 8
Appendix 5

SMOOTH TUBES/THREE TUBES AND CORRUGATED TUBES

TECHNICAL DESCRIPTION



CONTENTS

INTRODUCTION
PURPOSE
SECTION 1. - SMOOTH SINGLE-CHANNEL AND 3-CHANNEL CONDUITS
1.1 Smooth Conduit Specifications
1.1.1 Structure
1.1.2 Material
1.1.3 Dimension and weight
1.1.4 Packing
1.1.5 Minimum fold radius
1.1.6 Marking
1.2 Testing and Requirements
1.2.1 Tests on materials
1.2.2 Finished product tests
SECTION 2. - CORRUGATED CONDUITS
2.1 CORRUGATED CONDUIT SPECIFICATIONS
2.1.1 Structure
2.1.2 Material
2.1.3 Colour
2.1.4 Dimensions and weight
2.1.5 Thickness
2.1.6 Minimum fold radius
2.1.7 Corrugations
2.1.8 Packing
2.1.9 Marking
2.2 TESTING
2.2.1 Tests on materials
2.2.1.1 Composition
2.2.1.2 Density
2.2.1.3 Melt Flow Index
2.2.1.4 Oxidative Induction Time
2.2.1.5 Ash content
2.2.1.6 Resistance to stress cracking
2.2.2 Tests on finished products
2.2.3 Testing table



INTRODUCTION

This Chapter defines the technical and manufacture specifications for single and multiple (three-
channel) polyethylene conduits and indicates the tests that materials and products shall be subject
to in order to correspond to such specifications.

PURPOSE

The purpose of these specifications is to establish requirements to be respected by suppliers in the
manufacture of single-channel and 3-channel conduits and the type approval and supply lot
acceptance tests to be applied.

SECTION 1. - SMOOTH SINGLE-CHANNEL AND 3-CHANNEL CONDUITS

1.1 Smooth Conduit Specifications

Smooth conduits shall conform to standard EN 50086-2-4 and shall have the physical appearance
shown in Figures 1, 2 and 3.



I~ 44 mm |

50 mm

156 mm

Figure 2: 50mm three-channel conduit

1

36 mm

Figure 3: 18mm three-channel conduit

1.1.1 Structure

The inner surface of the conduits shall have equidistant, longitudinal scoring in order to reduce the
contact surface (and therefore friction), and to facilitate cable laying or any necessary under-piping.
A dielectric cord shall be positioned inside each conduit to facilitate the introduction of a wire for
pulling the cable.

The structure of the conduits shall consent the use of required accessories (joining sleeves, saddles,
plugs, etc.) for preparing laying infrastructures suitable for the installation requirements.

1.1.2 Material

Single-channel and 3-channel conduits shall be made of high-density polyethylene (HDPE), loaded
with a suitably grained diamond black distributed uniformly throughout the polymer mass.

The materials used shall reduce environmental impact throughout the product's entire lifecycle in
conformity with the following standards:



- ISO guide 64.2, Guide for the inclusion of environmental aspects in product standard, draft 9/96;
- IEC guide 109, Environmental aspects - Inclusion in electro technical product standard, 1% edition

1995/08.

It is therefore preferable to use materials for which recycling procedures are available.

1.1.3 Dimension and weight

Table 1 shows the dimensions of the single-channel and 3-channel conduits described in these

specifications, with their relative tolerance and weight per unit of length.

Table 1: Dimensions and weight

Type Internal Thickness | Overall width Minimum
diameter of conduit [mm] weight
[mm] [mm] [g/ml]

18mm Single-channel 15 +0-0.5 1.5+0.5-0 18 +0.3 -0 95

25mm Single-channel 22 +0-0.5 1.5+0.5-0 25 +0.3 -0 105

40mm Single-channel 34 +0.5 -0 3+/-0.3 40 +1.1-0.6

50mm Single-channel 44 +0.5-0 3+/-0.3 50 +1.1-0.6 390

18mm Three-channel 15 +0-0.5 1.5+0.5-0 36 +1.9-0

50mm Three-channel 44 +0.5 -0 3+/-0.3 156 +4.3-2.8 1160

1.1.4 Packing

The single-channel and 3-channel conduits shall be packed on reels with specific lengths that
conform to the indications given in Table 2, together with their relative tolerance:
Table 2: Reel length

Type Length (m)
18mm Single-channel 200 +0.6 -0
25mm Single-channel 200 +0.6 -0
40mm Single-channel 500 +0.6 -0
50mm Single-channel 300 +0.6 -0
18mm Three-channel 500 +0.6 -0
50mm Three-channel 350 +0.6 -0

The ends of the conduits shall be closed by plugs or other suitable devices for preventing water or
foreign bodies from entering during storage.

1.1.5 Minimum fold radius

The Supplier shall declare the minimum permanent fold radius that the conduit can bear without
causing degradation to its mechanical characteristics.



1.1.6 Marking

Each single-channel and three-conduit shall bear the following indications in WHITE RAL 9010,
longitudinally every meter:

- the word "AEH A.E.";

- the production date expressed in day. Month. year;

- rated diameter;

- the supplier's code;

- the caption "EN 50086-2-4";

- progressive length in metres.

1.2 Testing And Requirements

This chapter describes the tests to be performed on materials and finished products required for
type approval and supply lot acceptance.

1.2.1 Tests on materials

Specimens shall be taken from one or more printed sheets of the same material used for
manufacturing the conduits, in the same atmospheric conditions.

1.2.1.1 Composition

The composition of the material constituting the single-channel and 3-channel conduits shall be
tested, and results shall show it to be high-density polyethylene (HDPE).

Testing shall be performed using IR or FTIR spectophotometry as described in point 5.2 of the ASTM
E 186/88.

1.2.1.2 Density

The test shall be performed according to the UNI 7092 standard or equivalent, declared by the
supplier, on three suitably-sized samples, using method A (the immersion method).
The value recorded shall be > 0.94 g/cm’.

1.2.1.3 Softening temperature

The test shall be performed according to the UNI 5642 standard or equivalent, declared by the
supplier, on three suitably sized samples. Average softening temperature shall be > 115 °C.

1.2.1.4 Maximum melting point temperature

The test shall be carried out according to the ASTM D 3418 standard, supplemented by the following
two points:

the sample shall not undergo preliminary thermal treatment from room temperature to 30°C above
melting point.

scanning shall start at -10°C in order to obtain a better base line and to test for the presence of
low melting components.

The melting point recorded shall not be lower than 128 °C.

1.2.1.5 Melt Flow Index

The test shall be carried out according to the CEI 20-34/4-1 standard or equivalent, declared by the
supplier, at 190°C with a load of 49.05 N (5 Kgf). The quantity extruded shall be between 0.3 and
0.7g every ten minutes.



1.2.1.6 Oxidative Induction Time

The OIT assessment test shall be carried out according to standard ASTM D 3895, with the exception

of the following parameters:

- Sample mass: 7.3 £ 0.3 mg.

- 40 pl lidless aluminium crucible for both the sample and the reference.

- DSC analyser set to 80°C and scans from 80 to 140°C at 10°C/min in nitrogen (flow 50 - 80
cm3/min) and from 140 to 210°C at 100°C/min in oxygen (flow = 60 cm3/min).

- Isotherm permanence at 210 £ 0.2 °C in oxygen for at least 2-3mins after the appearance of the
exothermic point of the start of oxidation.

- Definition of the OIT as the difference between the instant (t,) in which the temperature reaches
210 °C and the instant (tr) defined by the intersection of the extrapolated base line with the tangent
of the exothermic point.

The value recorded at a temperature of 210 °C shall be > 15 minutes.

1.2.1.7 Diamond black content

The test shall be carried out according to the ASTM D 1603 or the ASTM D 3850 standard (the latter
permits the use of a thermogravimetric scale). The diamond black content recorded shall be between
2% and 2.5%.

1.2.2 Finished product tests

1.2.2.1 Visual inspection

The product's surface and finish shall be checked.

The single-channel and 3-channel conduits shall be free of defects such as bubbles, burns, cavities,
deformations, shortage of material, air inclusion, creases, cracks and any other fault that could
jeopardise the material's efficiency.

Checks on the condition of surfaces shall be carried out in conformity with ASTM D 2563 standards.
The results shall correspond to level 1 of these quality standards.

1.2.2.2 Dimension and weights checks

Checks shall be performed to verify conformity with the dimensions and weights shown in Table 1
and in Figures 1, 2 and 3.

1.2.2.3 Packing checks

Conformity with the indications given hereto shall be verified.

1.2.2.4 Marking checks

Markings shall conform to the indications given in paragraph 1.1.6. Conformity shall be checked
visually and by rubbing the marking for 15 seconds with a cloth soaked in water and then for a
further 15 seconds with a cloth soaked in petrol.

1.2.2.5 Crush test

The compression test shall be carried out according to standard EN 50086-2-4.

1.2.2.6 Folding test

The minimum fold radius test shall be carried out according to standard EN 50086-2-4 and shall
conform to the characteristics declared by the constructor.



1.2.2.7 Impact test

The impact test shall be carried out according to standard EN 50086-2-4. Test conditions shall be
those described for the "normal" conduit category (not the "light" category).

1.2.2.8 Level of quality

The lots supplied shall be tested in conformity with the UNI ISO 2859 standard, part one, or
equivalent.

An LQA equal to at least the minimum shall be guaranteed, recorded from a double sampling plan
for special testing level S3.

1.2.2.9 Summary table

The table below shows a list of the tests, indicates with an "X" whether the test is required for type
approval and/or supply lot acceptance, the paragraph in which the test is described and the reference
standard.

Type Lot Paragr Standard
approval | acceptance aph

Tests on material

1 |Composition X 1.2.1.1 ASTM E 168/88A

2  |Density X 1.2.1.2 UNI 7092 or
equivalent

3 |Softening temperature X 1.2.1.3 UNI 5642 or
equivalent

4  |Maximum melting point X 1.2.1.4 ASTM D 3418

temperature

5 [Melt Flow Index X 1.2.1.5 CEI 20-34/4-1 or
equivalent

6 |OIT measurement X 1.2.1.6 ASTM D 3895

7 |Diamond black content X 1.2.1.7 ASTM D 3850 o

ASTM D 1603
Tests on the finished product

8 |Visual inspection X X 1.2.2.1 ASTM D 2563

9 [Dimensions and weigh checks X X 1.2.2.2 -

10 [Packing check X X 1.2.2.3 -

11 [Marking check X X 1.2.2.4 -

12 |Crush test X X 1.2.2.5 EN 50086-2-4

13 |Fold test X X 1.2.2.6 EN 50086-2-4

14 |Impact test X X 1.2.2.7 EN 50086-2-4




SECTION 2. - CORRUGATED CONDUITS

2.1 CORRUGATED CONDUIT SPECIFICATIONS
The corrugated conduits shall conform to standard EN 50086-2-4.

2.1.1 Structure

The structure of the conduits shall be made by extrusion with plastic material and shall be composed
of a corrugated outer sheath and a smooth inner sheath.

The smooth inner sheath shall not have defects such as holes and/or unmelted clots and shall have
a maximum waving of < 3% of the conduit's nominal diameter.

A dielectric chord shall be positioned inside the structure to facilitate the introduction of a wire for
pulling the cable.

The structure of the corrugated conduit shall permit the use of required accessories (joining sleeves,
saddles, plugs, etc.) for the preparation of the laying infrastructures.

2.1.2 Material

The outer corrugated sheath shall be made of high-density polyethylene (HDPE).
The smooth inner sheath shall be made of low-density polyethylene (LDPE) or high-density
polyethylene (HDPE).
The materials shall have an adequate composition to satisfy requisites on UV radiation resistance.
The materials used shall reduce environmental impact throughout the product's entire lifecycle, in
conformity with the standards:
- ISO guide 64.2, Guide for the inclusion of environmental aspects in product standard, draft
9/96;
- IEC guide 109, Environmental aspects - Inclusion in electro technical product standard, 1
edition 1995/08.
It is therefore preferable to use materials for which recycling procedures are available.

2.1.3 Colour
The polyethylene of the inner and outer sheaths of the corrugated conduit shall be DARK BLUE
colour RAL 5002.

2.1.4 Dimensions and weight

The dimensions of the corrugated conduits shall be in accordance with standard EN 50086-2-4. The
dimensions and the weight of the conduits are indicated in Table 3.
Table 3: Dimensions and weight

Rated Minimum internal |Minimum external| Tolerance on Minimum
diameter diameter diameter external weight per
dint = dext / 1.33 Dext diameter unit of length
[mm] [mm] [mm] [g/m]
50 40 50 + 1.0
63 50 63 + 1.2 320
125 104 125 + 2.3 820
160 140 160 + 2.4
2.1.5 Thickness

The thickness of each sheath shall be such to guarantee the mechanical performance described in

these specifications and shall be as uniform as possible, with a maximum variation of <20%.




2.1.6 Minimum fold radius

The Supplier shall declare the minimum permanent fold radius that the conduits can bear without
degradation of their mechanical characteristics.

2.1.7 Corrugations

the number of corrugations on the outer wall of the conduits shall be:
> 100 corrugations/m for conduits with a rated diameter of 50 and 63mm
> 80 corrugations/m for conduits with a rated diameter of 125 and 160mm.

2.1.8 Packing

The corrugated conduits shall be packed in skeins with lengths of 50m and a tolerance exceeding
5%, for both 50 and 63mm conduits and 125 and 160mm conduits.
On request, conduits of all diameters may be supplied in 6m rods.

2.1.9 Marking
Each skein shall bear at least the following indications (Figure 4):
e longitudinally, each meter, in indelible WHITE RAL 9010 ink, in characters with a height of at least
30mm.
- the word "AEH A.E." with a space between each character;
- the production date expressed in day.month.year.
e transversely, every 1-3 metres, in an obvious way on the surface of the outer sheath:

- rated diameter;
- Supplier's code;
- The words "[Standard] EN 50086-2-4";
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Figure 3: Marking
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2.2 TESTING

Hereunder is described the tests to be performed on materials and finished products, required for
type approval and supply lot acceptance.

2.2.1 Tests on materials

Specimen material shall be taken from one or more printed sheets of the same material used for
manufacturing the conduits in the same environmental conditions.

2.2.1.1 Composition

All the materials constituting the corrugated conduits shall be checked and shall conform to the
indications of standard ASTM E 1252 p 7.1.5. Alternatively, the Supplier may present a declaration
of conformity to these technical specifications drawn up according to UNI CEI EN 45014 or
equivalent and accompanied by a Test Report issued in accordance with UNI CEI 70011 or
equivalent by an authorised test laboratory.

2.2.1.2 Density

The test shall be performed on 5 samples in conformity with the indications given in standard ASTM
D 1505.

The average value recorded by the material tested shall be > 0.925 g/cm?® for low-density
polyethylene (LDPE) and > 0.945 g/cm? for high-density polyethylene (HDPE).

2.2.1.3 Melt Flow Index

The test shall be performed on 5 samples and in conformity with the indications given in standard
ASTM D 1238.

The average value recorded by the material tested shall be in the range 0.2-1 g/ 10min at 190°C
and with a piston weight of 2,160 Kg for both low-density polyethylene (LDPE) and high-density
polyethylene (HDPE).

2.2.1.4 Oxidative Induction Time

The test shall be performed according to standard ASTM D 3895-94, with the exception of the
following parameters:

- Sample mass: 7.3 £ 0.3 mg.

- 40 pl lidless crucible for both the sample and the reference.

- DSC analyser set at 80°C and scans from 80 to 140°C at 10°C/min in nitrogen (flow 50 - 80
cm3/min) and from 140 to 210°C at 100°C/min in oxygen (flow = 60 cm3/min).

- Isotherm permanence at 210 £ 0.2 °C in oxygen up to at least 2-3 minutes after the
appearance of the exothermic point of the start of oxidation.

- Definition of the OIT as the difference between the instant (t,) in which the temperature
reaches 210°C and the instant (tr) defined by the intersection of the extrapolated base line
with the tangent of the exothermic point.

The value recorded at 210°C shall be 210 minutes.

2.2.1.5 Ash content

The ash content test shall be performed according to standard ISO 3451 or ASTM E 1131.
The average value recorded shall be < 0.5% for both low-density polyethylene (LDPE) and high-
density polyethylene (HDPE).

2.2.1.6 Resistance to stress cracking

The stress cracking resistance test shall be performed according to standard CEI 20-34/4-1 or
equivalent, by removing the material from the conduit's outer wall.



2.2.2 Tests on finished products

2.2.2.1 Visual inspection

The conduits' surfaces and finishes shall be checked. These checks shall be performed in conformity
with the indications of standard UNI ISO 4582 or equivalent, paragraphs 3 and 4.

2.2.2.2 Dimension and weight

Conformity with the specifications of paragraph 2.1.4 shall be checked.

2.2.2.3 Packing checks
Conformity to the indications in paragraph 2.1.8 shall be checked.

2.2.2.4 Marking checks

Marking shall conform to the specifications in paragraph 2.1.9. Conformity shall be verified by a
visual inspection and then by rubbing with a cloth soaked in water for 15 seconds and then by
rubbing with a petrol-soaked cloth for a further 15 seconds.

2.2.2.5 Crush test

The crush test shall be carried out according to standard EN 50086-2-4.

2.2.2.6 Fold test

The minimum fold radius test shall be carried out according to standard EN 50086-2-4 and shall
confirm the characteristics declared by the constructor.

2.2.2.7 Impact test
The impact test shall be performed according to standard EN 50086-2-4. Test conditions shall be
those indicated for the "normal" conduit category (not "light" category).

2.2.2.8 Thermal cycles

A metre-long piece of conduit, with the ends sealed in an airtight way, shall be subject to 10 thermal
cycles with a temperature from -25°C to +70°C with a permanence of 2 hours at the extremes of
the temperature variation range. At the end of the thermal treatment, the conduit shall not show
lesions, ruptures or deformations that may jeopardise its functioning and shall be subjected to the
crush test (para.2.2.2.5), fold test (2.2.2.6) and impact test (2.2.2.7) another time.

2.2.2.9 UV radiation resistance

Documentation shall be provided on the tests performed to establish UV radiation resistance of
corrugated conduits.

2.2.2.10 Level of quality

The lots supplied shall be tested in conformity with standard UNI ISO 2859, part one, or equivalent.

An LQA equal to at least the minimum shall be guaranteed and recorded using a double sample plan
for special testing level S3.



2.2.3 Testing table

The table below gives the list of tests, an "X" indicating whether they are required for type approval
and/or supply lot acceptance, the paragraph in which the test is described and the reference
standard.

Type Lot Para-gr Standard
approval | acceptance aph

Tests on material

1 [Composition X 2.1.1.1 ASTM E 1252
P.7.1.5
UNI CEI EN 45014
or equivalent
2 |Density- X 2.2.1.2 CEI 20-34/2-3 or
equivalent
3 |Melt Flow Index X 2.2.1.3 CEI 20-34/4- 1 or
equivalent
4  |OIT measurement X 2.2.1.4 ASTM D 3895
5 |Ash content X 2.2.1.5 | ISO 3451 ASTM E 1131
6 |Stress cracking X 2.2.1.6 CEI 20-34/4-1 or
equivalent
Finished product tests
7 |Visual inspection X X 2.2.2.1 UNI ISO 4582 or
equivalent
8 |Dimensions and weights X X 2.2.2.2 -
check
9 |Packing check X X 2.2.2.3 -
10 |Marking check X X 2.2.2.4 -
11 |Crush test X X 2.2.2.5 EN 50086-2-4
12 |Fold test X X 2.2.2.6 EN 50086-2-4
13 |Impact test X X 2.2.2.7 EN 50086-2-4
14 |UV radiation resistance X X 2.2.2.8 -
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1. INTRODUCTION

This Technical Description governs the technical characteristics and functional performance of
devices for closing empty conduits.

The closing devices, for smooth PE (polyethylene) and corrugated conduits, are designed to
hermetically seal the ends of conduits not occupied by cables.

2. PURPOSE

The purpose of this Technical Description is to determine the characteristics of the closing devices
provided by suppliers.

3. CHARACTERISTICS OF CLOSING DEVICES

3.1 Functional characteristics

The function of the closing devices is to seal the smooth conduits (single channel and 3-channel)
and corrugated conduits described in the corresponding Technical Specifications, in order to prevent
the entry of liquid and/or foreign bodies inside the conduits.

The elements forming the closing devices are (Figure 1):

« a flange;

e packing;

¢ a threaded collar;

e a threaded pin with an eye measuring not less than 6 mm on the end for securing the drawing
cord;

« a two-position clamping lever equipped with a slot for the insertion of a flat screwdriver or similar
tool, secured to the threaded pin with a metal pin.

The closing/opening operation shall be repeatable without any part of the device becoming detached
or the functional characteristics altered.

Figure 1: Drawing of the closing device

3.2 Materials

The supplier shall make a statement of all the materials used and the type of manufacturing process
used for the product described in these Technical Specifications.



The closing devices for smooth or corrugated conduits shall be produced with materials ensuring
minimal environmental impact during the entire lifecycle of the product, as stated in the following
standards:
¢ ISO guide 64.2, Guide for the inclusion of environmental aspects in product standard, draft
9/96;
e IEC guide 109, Environmental aspects - Inclusion in electro technical product standard, 1
edition 1995/08.

Use of materials complying with recycling procedures is therefore recommended.

3.3 Marking

The following indications shall be shown on the visible side of each closing device:
- Supplier's mark;
- Month and year of manufacture (mm/yy).

3.4 Colour

The closing devices shall be black - RAL 9004.

3.5 Maximum size

With the clamping lever in the closed position, the device shall be <10 cm long.

4. TESTS AND REQUIREMENTS

This part describes the tests for the materials and finished product, required for type approval and
for acceptance of the lots supplied.

4.1 Tests on materials

Samples for tests on the material forming the closing devices will be derived from material used for
production and under the same conditions of environmental pressure and temperature.

4.1.1 Composition

Identification of raw materials declared by the supplier shall be performed by applying the
corresponding standards in force.

The plastic materials used for producing closing devices shall be identified by IR (infrared) analysis.
For metallic materials, the supplier shall submit a certification of composition.

4.2 Tests on the finished product

4.2.1 Sight inspection

The state of the surfaces and finishing of the closing devices shall be checked; checks on the
condition of surfaces and finishing shall be made by sight inspection.

4.2.2 Verification of marking

The marking on samples shall be verified to ensure compliance as per paragraph 3.3.

4.2.3 Verification of sizes

The size of samples shall be verified to ensure compliance as per paragraph 3.5.

4.2.4 Resistance to separation



The closing device shall be attached to a piece of conduit 201 cm long. The free end of the conduit
shall be suitably secured to one clamp of a dynamometer clamp, with the closing device secured to
the other clamp. A separation speed of 1 mm/min shall be applied to the dynamometer clamps up
to a force of = 50N, maintained for a time of 60 s.

During or after this period of time the closing device shall not become detached from the conduit.

4.2.5 Closing and opening cycles
The closing device shall remain functionally unaltered for =50 opening-closing cycles.

The test shall be performed on the device attached to a piece of conduit with a diameter suitable
for the device being tested.

Checks shall be made, repeating the "resistance to separation" test described in paragraph 4.2.4, at
the 1t, 25" and 50 opening/closing cycle.

4.2.6 Thermal cycles under load

The test shall be performed on the closing devices at the two ends of a piece of conduit (length 30
+ 50 cm) for both the corrugated and smooth types, and with a diameter suitable for the closing
device being tested. The devices shall be subjected to 10 thermal cycles with temperatures ranging
from -10 °C a +60 °C, with a scale of 1 °C per minute and a period of 2 hours at the extremes of
the temperature range.

At the end of thermal conditioning, the closing devices shall not show damage, breakage or
deformation prejudicing their functioning and shall be subjected to the "waterproofing test"
described in paragraph 4.2.7.

4.2.7 Waterproofing test

The test entails immersing the samples previously subjected to the "Thermal cycles under load" test
described in paragraph 4.2.6 in a horizontal position in a suitable hermetically sealed recipient
containing water with a pressure higher than atmospheric pressure of 40 KPa (~ 0.4 atm).

After 72 hours of testing the samples in the pressurised test container, no water should be observed
inside the conduits.

4.2.8 Aggressive environment tests

The test entails immersing the devices in five containers for 120 hours at room temperature, each
containing one of the following five liquids:
- saline solution (35g/I) of NaCl;
- 3% weight H,SO4; water solution;
- gasoline for vehicles;
3% NaOH weight water solution;
fuel oil (ASTM D396 No. 3).

At the end of the test the devices shall be subjected to sight inspection, verifying the integrity of the
product and the absence of performance-affecting deformation or alteration.

4.2.9 Quality level

The lots supplied shall be tested in compliance with standard UNI ISO 2859, part one, or equivalent.
A minimum LQA shall be guaranteed, detected with a double sampling plan for special testing level
S3.



4.3 Test tables

There follows the table with the list of tests, where "X" indicates whether the test is necessary for
type approval and/or for acceptance of the lot supplied, with the paragraph describing the test and
the reference standard.

Approval |Acceptance lot| Paragr Standard

type aph
Tests on the material
1 |Composition X 4.1.1 UNI EN 21
or equivalent
Tests on the finished product
5 |Sight inspection X X 4.2.1 | UNI ISO 4582 or

equivalent
6 |Verification of marking X X 4.2.2
7 |Verification of sizes X X 4.2.3
8 |Resistance to separation X X 4.2.4
9 |Closing and opening cycles X X 4.2.5
10 |Thermal cycles under load X X 4.2.6
11 |Waterproofing test X X 4.2.7
12 |Aggressive environment tests X X 4.2.8
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1. INTRODUCTION

This Technical Description contains the technical and functional characteristics and testing rules for
jointing systems for smooth single-channel and 3-channel conduits with a diameter of ®50 mm
placed in trenches, pipes, ducts and tunnels.

2. PURPOSE

The purpose of these Technical Specifications is to describe the characteristics to be complied with
by suppliers in the construction of jointing systems for smooth single-channel and 3-channel
conduits.

3. FUNCTIONAL CHARACTERISTICS

The jointing systems described in this Technical Description are as follows:
- Jointing system for single-channel conduits ®50
- Jointing system for 3-channel conduits ®50.

The purpose of the devices is to ensure hermetic jointing of single-channel and 3-channel conduits

with the above external diameters.

The jointing systems shall:

* Be waterproof and resist a minimum pressure of 6 atmospheres;

¢ Guarantee, with concentric accessories, the perfect alignment of conduits (only a misalignment
due to the tolerance of the conduits themselves is allowed);

¢ Guarantee, with lacing devices, the jointing of conduits without any sliding or separation between
the two jointed single or 3-channel conduits;

e Guarantee that the internal diameter of the conduits to be jointed is not reduced by more than
6%.

Furthermore, the jointing system of the single or the 3-channel conduits:

e Shall not allow the passage of compressed air (6 Atm) from one channel of the 3-channel conduit
to another of the other channels of the jointing, i.e. there shall be hermetic continuity of each
channel.

Once installed, the jointing systems shall not require maintenance.

3.1 Characteristics of materials

The supplier shall state all the materials used and the type of manufacturing processes used to

produce the jointing systems described in this Technical Description. The jointing systems shall be

produced with materials having minimum environmental impact during the entire lifecycle set forth

in the corresponding standards:

- ISO guide 64.2, Guide for the inclusion of environmental aspects in product standard, draft 9/96;

- IEC guide 109, Environmental aspects - Inclusion in electrotechnical product standard, 1% edition
1995/08.

Use of materials complying with recycling procedures is therefore recommended.

All of the metal parts which may form part of the jointing shall be rustproof and, for the entire
lifecycle of the product, shall ensure compliance with suitable mechanical and physical characteristics
as set forth in these Technical Specifications.

Any packing used shall guarantee the overall performance of the jointing system as set forth in these
Technical Specifications.



3.2 Maximum size

The maximum sizes for the four jointing systems are:
for the single-channel conduit:

- max length =200 mm;

- max width =+50% of the diameter of the conduit;
- max height =+50% of the diameter of the conduit;
for the 3-channel conduit:

- max length =200 mm;

- max width =+16% of the width of the conduit;

- max height =+50% of the height of the conduit.
3.3 Marking

The following indications shall be applied on the jointing in an indelible and clearly legible manner:
- the "AEHAE." logo;

- supplier's mark;

- month and year of manufacture (MM/YY);

- the value of the tightening couple (N - m) when the jointing system consists of parts to be
screwed.

4. TESTS

This chapter describes the tests for the materials and finished product, required for type approval
and for acceptance of the lots supplied.

The tests, except when different conditions are explicitly specified, shall be conducted under normal
atmospheric conditions as follows:

constant temperature: 15+ 35°C
atmospheric pressure: 860 + 1060 mbar
relative humidity: 45 +75%

All the tests shall be conducted exclusively in accordance with the reference standards contained in
these Technical Specifications.

The following tests shall be conducted on all the types of jointing systems regarding these
Technical Specifications.

4.1 Tests on materials

4.1.1 Composition

Identification of raw materials stated by the supplier shall be conducted by applying regulations in
force, also as set forth in D.E. 93/38. The plastic material used to manufacture the jointing system
shall be identified by IR (infrared) analysis.

4.2 Tests on finished product

4.2.1 Verification of marking
The marking on samples shall be verified to ensure compliance as per paragraph 3.3.

4.2.2 Verification of size
The sizes of the samples shall be verified to ensure compliance as per paragraph 3.2.



4.2.3 Resistance to separation

The test shall be made by attaching the jointing system being tested to the ends of the sections of
single-channel or 3-channel conduit 30£1 cm long. The free end of the single-channel or 3-channel
conduit shall be suitably secured to one clamp of a dynamometer clamp, with the jointing system
secured to the other clamp.

A separation speed of 1 mm/min shall be applied to the dynamometer clamps up to a force of 200N
maintained for a time of 60 s.

After this period of time there shall be no detaching of the jointing system with respect to the single-
channel or 3-channel conduit of over 1 mm.

4.2.4 Thermal cycles

The test shall be made by connecting the jointing system being tested to the ends of two sections
of single-channel or 3-channel conduit 30 + 50 cm long. The devices shall be subjected to 10 thermal
cycles with temperatures ranging from -10 °C a +60 °C, with a scale of 1 °C per minute and a period
of 2 hours with the temperature at the extremes.

At the end of thermal conditioning, the jointing systems shall not show damage, breakage or
deformation prejudicing their function and shall be subjected to the "pressure test" described in
paragraph 4.2.9..

4.2.5 Tests in aggressive environments

The test entails immersing the jointing systems for single-channel and 3-channel conduits in five
containers, each containing one of the five fluids shown below, for 120 hours at ambient
temperature:

- Gasoline

- Saline solution (35g/l) of NaCl

- 3% weight H,SO4 water solution.

- 3% NaOH weight water solution.

- Fuel oil (ASTM D396 No. 3).

At the end of the test the devices shall be subjected to sight inspection, verifying the integrity of the
product and the absence of performance-affecting deformation or alteration.

4.2.6 Impact test at ambient temperature

The test shall be conducted by attaching the jointing system being tested to the ends of two sections
of single-channel or 3-channel conduit 30 +50 cm long. The jointing system, once attached to the
two sections, shall be firmly secured to a flat surface keeping the longitudinal axis parallel to the
surface. The testing temperature shall be 23 + 3°C.

A metallic mass weighing 1 kg, consisting of a cylinder with round base having a diameter of 20 mm,
shall be dropped onto the middle of the jointing system from a height of 1 meter; this operation
shall be repeated three times, turning the sample along the longitudinal axis by 90°, 180° and 270°
with respect to the position of the first impact.

At the end of the test sight inspection shall be conducted to verify the absence of breakage or
damage at the points of impact.

4.2.7 Impact test at low temperature

The test shall be conducted by attaching the jointing system being tested to the ends of two sections
of single-channel or 3-channel conduit 30 +50 cm long. The jointing system, once installed on the
two sections, shall be subjected to a period of conditioning of 4 hours at a temperature of -5°C and
firmly secured to a flat surface keeping the longitudinal axis parallel to the surface. After 4 hours at
the temperature of -5°C, a metallic mass weighing 1 Kg, consisting of a cylinder with round base



having a diameter of 20 mm, shall be dropped onto the middle of the jointing system from a height
of 1 meter; this operation shall be repeated three times, turning the sample along the longitudinal
axis by 90°, 180° and 270° with respect to the position of the first impact.

At the end of the test, after a period of reconditioning of 23 + 3°C for at least 4 hours, the test
stated in paragraph 4.2.1 shall be conducted again.

4.2.8 Pressure resistance test

The test shall be conducted by attaching the jointing system being tested to the ends of two sections
of single-channel or 3-channel conduit 30 <50 cm long. The conduit or the 3-channel conduit, with
the diameter relative to the jointing system being tested, suitably closed at the end opposite to that
in which the air enters (in the case of the 3-channel conduit only one of the three conduits will be
pressurised, leaving the other two open), shall be pressurised at 610600 Pa (6 Atm) with respect to
atmospheric pressure and immersed in a container with water for 15 minutes.

During this period no exit of air bubbles due to loss of pressure from all the jointing system should
be observed.

4.2.9 Static load test

The static load test shall be conducted by placing the assembled jointing system on a flat and solid
surface, applying a static load of 1000 N distributed over the whole surface through the flat surface
placed on top of the jointing system for a time of exactly 30 minutes.

Once exactly 10 minutes have elapsed since removal of the load, none of the parts forming the
jointing system shall show deformations of > 2%, breakage or bending that could prejudice its
functioning.

TABLE SUMMARISING TESTS
There follows the table with the list of tests, where "X" indicates whether the test is necessary for
type approval and/or for the acceptance of the lot supplied, with the paragraph describing the test.

Tests Approval | Approval lot | Reference
type Paragraphs
Composition X 4.1.1
Verification of marking X X 4.2.1
Verification of size X X 4.2.2
Resistance to separation X X 4.2.3
Thermal cycles X 4.2.4
Test in aggressive environments X 4.2.5
Impact test at ambient X 4.2.6
temperature
Impact test at low temperature X 4.2.7
Pressure test X 4.2.8
Static load test X 4.2.9




6. SAMPLING PLAN
The lots supplied shall be tested in compliance with standard UNI ISO 2859, part one, or equivalent.

A minimum LQA shall at least be guaranteed, detected with a double sampling plan for special testing
level S3.
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1 INTRODUCTION

This technical description determines technological and manufacturing characteristics, as well as test
norms and conditions for acceptance of prefabricated reinforced concrete manholes and covers. The

description refers to manholes and all their components.

2 AIMS

This document sets out to:

e determine the characteristics of the manholes and their constituent materials;

« specify the tests needed in order to verify that the actual composition of materials adopted and

the finished product correspond with specifications.

3 MANUFACTURING CHARACTERISTICS

Design and manufacturing procedures should comply with both the standards herein indicated (or

their latest revisions) and the current regulations to which such issues are subject:

¢ New Code for Design and Construction of Reinforced Concrete Works, ®EK 329/B/6.11.2000
¢ Concrete Technology Code '97, ®EK 315 B/17.4.1997
e Seismic Technology Code, EAK 2000

e Building Works Load Code, BA 10.12.1945, ®EK 171 A/46
e DIN 1055, Designing Loads of Constructions

¢ Hellenic Standard ELOT 959/20.11.90/ Steels for the reinforcement of concrete
¢ Hellenic Standard ELOT 971/20.11.90/ Weldable steels for the reinforcement of concrete
e Hellenic Standard ELOT 1111/20.01.89/ Cements - Definitions -Compositions

Furthermore, the manholes will be proper for installation under roads with Road Loads 60t.

The technical description herein reported pertains to the manholes listed in the table below:

Man-hole |Abbreviated designation| External Internal Height Weight
type size (cm) | size (cm) (cm) (kg)
90x70 Base component 108x88 90x70 37,5 400

Man-hole |10 cm raising element 108x88 90x70 11,5 80
20 cm raising element 108x88 90x70 21,5 160

Lid support ring 108x88 80x70 12,5 160
(3 slab coverings 108x88 _ 12,5 280)

125x80 Base component 145x100 125x80 53 750
Man-hole |10 cm raising element 145x100 125x80 13 115
20 cm raising element 145x100 125x80 23 230

40 cm raising element 145x100 125x80 43 460

Lid support ring 145x100 106x70 13 210

(4 slab coverings 145x100 _ 12,5 )
220x170 |Base component 220x170 202x152 115 2250
Man-hole |10 cm raising element 136x100 106x70 15 250
(Slab covering 224x174 106x70 17 900)




The latter are also designated in terms of:

- product structure;

- product materials composition;
- size, weight and tolerances;

- markings;

- packaging;

- lifting systems.

3.1 Structure
The products covered by the technical description herein shall have the following characteristics:

90x70 Man-hole (Fig. 1)

e a rectangular plan, parallelepiped shaped base component, incorporating a foundations slab; the
sides should include fracture-prone niches - two on each of the longer sides and one on each of
the short sides - which shall lodge the tubes; the man-hole base should comprise three fracture-
prone niches - one located at the centre and two located at either end of one of the short sides -
designed for fluid infiltration draining purposes. The upper rim shall be suitably shaped in order to
provide a suitably thick interlock lip on which other components can be stacked;

e one or more annular shaped raising elements, adequately sized in order to bring the structure
at road height. In order to cover the greatest range of dig depths possible they are designed with
varying modular heights (10 or 20 cm). Each element is manufactured with suitably thick interlock
lips, on both its upper and lower rims, in order to stack a number of components;

e a ring-shaped lid support ring with a centre hole, 800x700 mm inner size. This component, like
all others, should have a suitably thick interlock rim for stable stacking on top of the components
it rests upon;

e slab coverings - should they be necessary - used in specific cases only (interred laying); the
covering consists of three slabs which are manufactured with an interlock lip in order to joint them
with the components on which they rest.

125x80 Man-holes (Fig. 2)

¢ a rectangular plan, parallelepiped shaped base component, incorporating a foundations slab;
each side should include fracture-prone niches which shall lodge the tubes; the man-hole base
should comprise three fracture-prone niches - one located at the centre and two located at either
end of one of the short sides - designed for fluid infiltration draining purposes. The upper rim is
opportunely shaped in order to provide a suitably thick interlock lip on which other components
can be stacked;

e one or more annular shaped raising elements, adequately sized in order to bring the structure
at road height. In order to cover the greatest range of dig depths possible they are designed with
varying modular heights (10, 20 or 40 cm). Each element shall be manufactured with suitably thick
interlock lips, on both its upper and lower rims, in order to stack a number of components;

e an annular shaped lid support ring with a centred hole, 1060x700 mm inner size. This
component, like all others, should have a suitably thick interlock rim for stable stacking on top of
the components it rests upon;

e slab coverings - should they be necessary - used in specific cases only (interred laying); the
covering consists of four interlocking slabs each of which shall be manufactured with an interlock
lip in order to joint it with the components on which it rests.

220x170 Man-hole (Fig. 3)
e a curvilinear, multi-focal plan base component (whose major axes are 220 and 170 cm and
whose height shall be approximately equal to 115 cm), incorporating a foundations slab; the



circumferential surface should include four fracture-prone niches which shall lodge the tubes; the
manhole base should comprise a fracture-prone niche located at the centre which shall be designed
for fluid infiltration draining purposes;

e reinforced concrete, curvilinear, multi-focal plan slab coverings, comprising a hole which
shall be intended to lodge the lid; the cover slab's cross section shall be designed for snug fit with
the base it rests upon;

« 10 cm high raising components, (if and when necessary); they may be necessary in order to
bring the structure to road height or may be used if the need arises.

As regards characteristics that are not specifically stated, the manholes should be comparable with
the plans illustrated in figs. 1, 2 and 3. All manhole components should be free of moulding and
manufacturing defects. Repaired items shall not be accepted.

Fig. 1: 90x70 Man-hole characteristic
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Fig. 2:125x80 Man-hole characteristics




Fig. 3: 220x170 Man-hole characteristics

3.2 Materials

The manufacturer shall declare all the materials used, along with the manufacturing process
adopted, in the production of the item described by this technical description. The materials shall
comply with the regulations mentioned in paragraph 3. Furthermore, they shall comply with the
following:

» The concrete classification will be C25/30 or superior according to the New Code for the design
and construction of Reinforced Concrete Works ®EK 329/B/ 6.11.2000. The concrete shall contain
at least 300 kg of cement per m3.

e The reinforcement iron classification will be S400 or S400S or superior, according to ELOT
Standards 959/20.11.90 or 971/20.11.90.



Concrete
» Cement classification shall be Portland II according to ELOT Standard 1111/20.01.89.

e Binding agents - hydraulic binding agents are to be used, and they shall satisfy the definition of
cement provided by the above-mentioned regulation.

e Inert materials - these, whether naturally occurring or crush-related, shall only comprise non-
gelating and non-friable elements, should be devoid of organic matter, silt or clay, chalk, etc., in
such proportions as to either hinder conglomerate hardening or affect the conservation of the
reinforcement materials. The maximum pebble or gravel size shall be compatible with the cast
carpentry's geometric characteristics and the space occupied by the reinforcements. The
granulometric distribution of the inert materials shall comply with the proper curve (depending on
the maximum pebble or gravel size) of Concrete Technology Code / ®EK 315B / 17.04.1997.

e Water - clear water should be used for the mix, its salt (particularly sulphates and chlorides)
concentration should not produce harmful side effects, and it should not be chemical.

e Reinforcements - reinforcement elements should not be excessively corroded, or have surface
defects capable of curtailing its strength, nor should they be covered in materials that are likely to
significantly reduce it's bonding to the conglomerate.

e Mix - the granulometric distribution of the cement and its inert constituents and the mix density
should vary according to the adopted mould and the casting of the conglomerate as mentioned
above; the adopted quantity of water should be just sufficient for conglomerate manageability and
should also account for the water present in the inert constituents. Given these fixed elements, the
water/cement ratio, and consequently the amount of cement, shall depend on the required
conglomerate strength. The use of additives shall be conditional on the assessment of its chemical
reactivity level. The mix should be prepared by adequate means and component dosage should
guarantee smooth proportioning, as specified by the design.

3.3 Size, weight and tolerances

Given the specified inner surface sizing and the actual size of the manholes, their tolerances and
weights shall be stated by the supplier.

3.3.1 Size

The modular components, which the product consists of, should comply with the linear dimensions
indicated in their design plans. These dimensions may vary as a result of the vertical taper of the
sides caused by the mould extraction process, and hence are dependent on the chosen
manufacturing method; furthermore, they should be indicated in the working plans with the
understanding that reported thickness values are validated by calculation.

3.3.2 Weight

On the basis of the inert constituents used, the supplier shall inform the contractor of the exact
weight of every single item of which the finished product is comprised. Acceptable tolerance values:
5%.

3.3.2 Tolerances

As far as dimensions are concerned, the acceptable tolerances are as follows:
e linear dimensions = 3%
e thickness £+ 5%, relative to height.



3.4 Markings

The supplier should ensure that every item shall be clearly identifiable by applying, within each,
indelible tags, or should otherwise adopt an alternative solution conveying the following
information:

- AEH A.E. logo;

- the supplier's Identification name or brand;

- the last two figures of the production year;

- batch number.

3.5 Packaging

As far as the packing and transport of the various components is concerned, the supplier shall act
in accordance with current regulations concerning safety, cargo stabilisation and the movement of
heavy goods. In any case the supplier shall be held to submit a description of the stowing method
used.

At his own discretion, the contractor may on the basis of this description decide upon the
acceptability, or otherwise, of the product.

3.6 Lifting arrangements

In order to lift and move individual components, the latter should be furnished with hooks, bushings
or adequate purchase holes.

The hooks or bushings can be acquired on the market provided they are regularly certified; the
certificate should be attached to the documents held by the supplier. The calculations pertaining to
modelled hooks shall be deposited along with the documents pertaining to the product in question.

4 TESTING AND REGULATIONS

The supplier, upon delivery or at the request of the Customer, shall be held to submit the following

documents:

» detailed design of the manholes (dimensions, tolerances, etc).

» detailed design indicating the position of the reinforcement, the dimensions and tolerances of the
iron bars, etc.

« certification that the manholes are fabricated according to the present Technical Description as
well as to the regulations mentioned in paragraph 3.

e certification that the manholes are proper for Road Loads of 60t.

4.1 Materials Testing

All materials should be subjected to the tests indicated by this technical description herein and the
aforementioned regulations. Special attention should be placed on tests concerning the
conglomerate and the iron.

Each batch shall be accompanied by certification stating the results of cement compression tests
carried out at the plant, backed up by resistance, as indicated in the loading/unloading logbook.
Documentation should possibly include laboratory test results carried out by recognised bodies.

If the supplies are provided by third parties, the latter are held to submit all of the abovementioned
documentation.

4.1.1 Cement testing
The cement sampling, testing and acceptance criteria shall comply with Concrete Technology Code
'97 ®EK 315 B/ 17.4.1997.

4.1.2 Iron testing

The iron sampling, testing and acceptance criteria shall comply with Hellenic Standard ELOT
959/20.11.90 or ELOT 971/20.11.90.



4.2 Finished product testing

4.2.1 Visual inspection

The manholes shall conform to the individual supplier's design plans. Furthermore, their conformity
with indications provided in par. 3.1 should be verified.

4.2.2 Verifying dimensions

Each product should be inspected in order to ascertain conformity with Figs. 1, 2 and 3 and the
specifications in par. 3.3.

4.2.3 Verifying markings

Each product should be inspected in order to ascertain its conformity with indications provided in
par. 3.4

4.2.4 Mechanical tests Static load test

The static load test shall be carried out according to the modalities indicated herein.

The test shall be carried out on a manhole whose components are listed in Table 1. The components
vary according to the size of the manhole being tested:

Table 1: Static load testing components

Man-hole type Components

90x70 Man-hole Base component
10 cm extension
lid support ring

125x80 Man-hole Base component
10 cm extension
lid support ring

220x170 Man-hole Base component
covering slab
10 cm extension

The above-mentioned test requires an iron plate, which serves as a substitute for the cast iron lid
whose size is indicated in Table 2:

Table 2: Load test iron plate sizes

Man-hole type Plate size
90x70 Man-hole 800x700 mm
125x80 Man-hole 1060x700 mm
220x170 man-hole 1060x700 mm

The plate thickness should be studied to avoid failure or inflexions up to a load of 150 kN.

The sample product shall be placed inside the test bench (see Fig. 4), in such a way that the load
shall be applied at the centre of the lid plate. The weight applied to the plate should be 150 kN. The
test bench should be capable of exerting a load of at least 600 kN.



The tolerances relative to the test loads shall be +3%.

The load shall be applied via a circular rod, which impinges on an iron pad whose size shall be
30 cm x 30 cm. This shall be kept adequately stiff. The rod shall be perpendicular to the iron plate
it makes contact with at its centre of geometry.

The load shall be uniformly distributed across the test rod surface; and any surface discrepancy
should be compensated for by interposing a layer, usually soft wood or similar materials.

The applied load's rate of change shall range between 1 and 3 kN/sec. The test shall be deemed
successful if at 150 kN the product has not collapsed structurally and if all deformations occur within
the elastic range. The manufacturer shall in any case inform the Customer of the procedure and of
evaluation criteria adopted for load tests.

4.2.5 Quality standards

The supplied batches shall be subject to testing in accordance with part one of UNI ISO 2859
standards or equivalent.

Minimum levels of acceptable quality should be guaranteed; this shall be assessed on the basis of a
double sampling plan at level S3 of special testing procedures.

TEST BENCH

Load display

Loading piston /’

Test piece

Base plate //

TEST SAMPLE:

1. iron plate

2. lid support ring

3. 10 cm raising element
4. base component

Fig. 4: static load test



4.3 Tests

The following table lists the required tests. An X indicates those tests that are required for product
and/or supply batch approval. The other headings indicate the pertinent reference standards and
the paragraphs where the tests are listed.

CEMENT MAN-HOLES

Product Batch Paragraph Standards
approval acceptance

Materials testing

Cement testing X 4.1.1

Iron testing X 4.1.2

Finished product testing

Visual inspection X X 4.2.1
Verifying dimensions X X 4.2.2
Verifying markings X X 4.2.3
Mechanical tests X X 4.2.4
5 COVERS

This paragraph details the characteristics of the Manhole Covers Class D400 KN (Group 4) to be
used in the network of PPC.

5.1 Construction

The covers shall be constructed in accordance to the Norm EN 124 and shall have the characteristics
described in the following sections:

- The structure

- The materials

- The dimensions

- The color

- The marks

5.1.1 Structure
The cover structure will be the following:

e Triangular folding cover pieces (2 or 4) suitable for resting on the frame on three points only each.

e Monoblock frame with alveolate structure.

¢ Hings connecting the frame with the cover pieces (2 hings per cover piece), with minimum 100°
opening angle. Safety locking at about 90° angle when closing (automatic safe blocking).
Interlocking cover piece which will be locked to the frame via a proper key (the key will be delivered
with the cover). The interlocking piece shall engage the other (1 or 3) pieces via blocking plate(s)
of the non interlocking pieces.

* Possibility of removing completely any cover piece, without removing the hinges.

* Opening of the cover pieces in such a way that at least the longer side of the 106x70 cover and
the two adjacent sides of the 80x70 cover are free.

* Free movement shall be achieved during casting by non-protruding hooks on the cover pieces and
rotation slots in the frame.



¢ Opening operator's effort shall not exceed 30 daN.

All cover parts shall be smooth and without defects.

No repair is allowed.

The top surface of the cover shall allow rain water to flow freely. The pattern, during elevation, shall
not be less than 30% or more than 50% of the total surface of the cover.

5.1.2 Construction Material

The Supplier shall provide full information about the material used and the process of manufacturing.
The material of the cover and the frame shall be spheroidal graphite cast iron, complying with ISO
1083 or equivalent declared by the manufacturer.

The chemical composition of the material and its mechanical characteristics shall respond to the
specifications of reference. The characteristics shall identify the quality of the material. In particular
the Brinell hardness value shall not be less than 200 HBS.

5.1.3 Dimensions

The covers described in the present Technical Description shall have the dimensions listed in the
table below:

Single cover Class Clear Max size of | Minimum Utilization
400 Opening the frame height
[mm] [mm] [mm]
106x70 made up of 4 | 1060 x 700 1255 x 884 100 Man holes 125x80
cover pieces and 220x170
80x70 made up of 2 800 x 700 945 x 872 100 Man holes 90x70
cover pieces

5.1.4 Mass
The special mass of each surface unit should not exceed 375 kg/m?.

5.1.5 Tolerance

The supplier shall declare the tolerances of the dimensions, as well as the standards with which they
comply. In any case, the tolerances shall not cause problem to the fitting of the frame on the
prefabricated manholes specified in paragraph 3.

5.1.6 Colour

The internal and external surfaces of the cover, should be treated with rust repellent varnish, non-
toxic, non polluting (the suppliers shall submit the details of the used varnish, in order to prove its
safety qualification).

5.1.7 Markings
Following indications should be embedded in the covers:

a) on top of the cover pieces:

- Logo AEH A.E. on one cover piece (Figure 5); Supplier's name and/or Identification mark.

- Last two numbers of the year of manufacturing (such number can be located under the cover);

- Number of the casted batch (such number can be located at the bottom side of the cover piece);
- EN 124 - D 400 indication; Marking of the Certifying Authority.



The depth of the marking should be at the same level of the granulated antislip surface of the cover
pieces.

b) on the frame:

- Supplier's name and/or Identification mark.

- Last two numbers of the year of manufacturing;

- Number of the casted batch (such number should be located in the inside part below the
coverpieces);

- EN 124 - D 400 indication.

- Marking of the Certifying Authority.

Figure 5: Cover markings

6 TESTS

This chapter refers to the tests which shall be performed on the material and on the finished
products, required for the type approval and for the acceptance of the supply lots.

6.1 Test on the materials

The supplier shall submit a certificate of an independent certified laboratory, verifying that the
composition of the material complies to the specifications referred in paragraph 5.1.2. The buyer
reserves the right to verify the compliance to the declared specifications, by the execution of the
relevant tests.

6.1.1 The compliance of the material to the respective specifications shall be verified.

For each day of casting, two samples will be casted: on the first one the characteristics described in
paragraph 5.1.2 shall be checked by the supplier; the other shall be stored for three years. The
relevant certifications shall be filed for ten years, and shall be delivered to the buyer upon request.
The supplier shall submit a certificate of an independent certified laboratory verifying that the
characteristics of the material comply to the specifications referred in paragraph 5.1.2. The Buyer
reserves the right to verify the compliance to the certifications, executing the tests listed in the specs
of reference.



The Manufacturer is, in any case, liable for any damage caused as a consequence of a defective
product.

6.2 Tests on the finished product.

6.2.1 Visual Inspection

The cover shall conform to Figure 5, as well as to the detailed construction drawings of each Supplier;
additionally the compliance to the indications of paragraph 5.1.1 shall be verified.

6.2.2 Verification of the markings.

On each cover the compliance of the marking to the requirements of paragraph 5.1.7 shall be
verified.

6.2.3 Verification of the dimensions.

On each cover, the compliance of the dimensions to the requirements of paragraphs 5.1.3 and 5.1.5
shall be verified.

6.2.4 Mechanical Tests

For the execution of the test herebelow described, the test plug (which is circular with 250 mm
diameter), shall be fixed on the cover, in a way that its axis is perpendicular to the surface and
coincides to the geometrical centre of the cover (see Fig.6).

Figure 6: Position of the test plug
Check of residual bending

On a complete cover (with its cover pieces mounted on the frame) a load shall be applied at a speed
between 1 and 3 kN per second, up to the 2/3 of the pressure of control prescribed hereafter. The
test is repeated 5 times. The residual bending, which shall be measured at the end of the test,
corresponds to the difference between the value measured before the test and the value measured
at the end of the fifth test. The residual bending shall not exceed the value prescribed applying the
formula *Cp/300, as required by EN 124.



Pressure control

At the end of the test described at the previous paragraph, a load having a uniform speed between
1 kN and 3 kN per second is applied, continuously, until the Control Pressure of 400 KN is achieved.
The load shall be kept for one minute, at the end of which, it shall be checked if all the parts of the
cover do not have any gap.

This test has to be carried out before the cover is painted.

Compression Test up to the breaking limit
The complete cover shall have a compression breaking resistance higher than the nominal (400 kN).

Area of support

The area of support should be engineered in accordance with the principles of EN 124.

Penetration of objects

The outline of the cover pieces and the frame shall be such that a calibre with dimensions 170mm
x 170mm x 20mm, will not penetrate in the gap between the cover pieces edges and the frame edge
for more than 13mm of its 170mm height, if the axis of the calibre which is parallel to the height is
vertical and the longer edges of the base are parallel to the frame and the cover pieces edges, as
specified in EN 124.

6.2.5 Functional tests

a) The resting of the cover on its frame shall guarantee a perfect fit: therefore, either before
execution of the mechanical tests, or after the pressure control test described in the previous
paragraph, no divergency higher than 1 mm when the frame is horizontal or other deficiences shall
occur.

b) The cover pieces shall have a resting position in the frame, such as, in whatever different position
they are placed, they shall not exceed the frame level.

¢) The cover should not have protruding parts. For this purpose the granulate and the markings
should have the same level.

d) The opening and the closing of the hinges shall be verified before and after the Pressure Control
Test. This test shall be carried out by the use of the suitable safety/operating key.

e) The frame shall be provided with suitable rings, or other accessories, in order to ensure an easy
handling during all phases of loading/unloading, installation or removal.

f) The covers shall not have holes for the handling key, the opening should occur by means of
suitable hooks positioned under the serving surface, manoeuvrable through the holen of the
safety/operating key.

g) The safety lock on the cover shall be closed with a plastic protection plug; to avoid the
misplacement of the plug when it is removed, it shall remain attached to the cover.
6.2.6 Quality level.

The batches supplied have to be tested as per Norm UNI ISO 2859 first part, or equivalent.
The product shall satisfy minimum acceptable quality levels ascertained via the double sampling plan
described at the S; special testing level.



6.3 Table of Tests

The following table lists the required tests. An X sign indicates those tests that are required for type
and/or supply batch approval. The other headings indicate the reference paragraphs where the tests
are listed as well as the reference standards.

MAN HOLE COVERS CLASS D400 KN

Type Test for the Reference Reference
approval | acceptance of the | Paragraph Norm
Test batch of supply
Test on material
) UNI ISO 185
Compliance to the X 6.1.1 ISO 1083
specifications .
or equivalent

Test on finished product

Visual Inspection X X 6.2.1

Markings Inspection X X 6.1.1

Verification of dimensions X X 0

Mechanical tests X X 0 EN 124

Functional tests X X 6.2.5
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1. INTRODUCTION

This document refers to the marker tape used to signal the presence of AEH A.E. underground
telecommunications infrastructures.

The marker tape intends to warn other excavation enterprises of the presence of AEH A.E.
installations that are located beneath it, thus serving as a cautionary measure.

2. AIMS

This document details the marker tape's characteristics and constituent materials.

3. MARKER TAPE CHARACTERISTICS

The marker tape intends to signal the presence of AEH A.E.-owned underground infrastructure. It
should be placed in conjunction with laying operations pertaining to the infrastructure, in accordance
with modalities specifically stated by regulations concerning the installation of grid infrastructure.

3.1 Materials

The marker tape consists of three layers of coextruded polyethylene, which is chemically inert with
respect to soil alkalis and acids. The use of glues is not allowed.

3.2 Colour
The marker tape's background colour is RAL 1016.

3.3 Size and weight

The marker tape should have a width of 150 mm (£ 5%) and a thickness of 138 microns (+ 10%).
The marker tape's weight should be 19 g/m (£ 3g/m).

3.4 Packaging

The marker tape should be wound on spools compatible with transport activities, each of which
should store either 100m (£ 5%) or 300m (£ 5%).

3.5 Markings

The marker tape should be labelled with the following information:

The "AEH A.E." logo (company name and RAL 2011 colour dot, RAL 5005 colour squiggle);

Label "THAEMIKOINQNIEZ" RAL 5005 colour;
Supplier code RAL 5005 colour;

Production year, indicating the last two figures, RAL 5005 colour.
The two ensuing labels should be located at no more than 100 mm.

The size of the labels is indicated in fig. 1.



Fig. 1: Markings

4. TESTS AND REQUIREMENTS
This chapter refers to tests concerning both the finished product and its constituent materials. The
approval of the former and its subsequent supply are conditional on these tests.

4.1 Materials testing

4.1.1 Composition
The materials that the supplier provides should be counter-verified in accordance with current
regulations.

4.1.2 Density
Procedures for this test are specified by ASTM D 1248 standards. The measured density should be
> 0.93 g/cm3.

4.2 Finished product testing

4.2.1 Visual inspection
The tape should look homogeneous and smooth, whilst showing no sign of cracks, deficits, inclusions
or other defects that might affect its intended purpose.

4.2.2 Tear resistance
Procedures for this test are specified by ASTM D 1922 standards.
The tape's tear resistance should exceed 800 g.

4.2.3 Rupture elongation
Longitudinal tape rupture elongation should be > 700%.
Procedures for this test are specified by ASTM D 882 standards.

4.2.4 Rupture load

Procedures for this test are specified by ASTM D 882 standards.
Clamp separation should be 50 mm and the test piece width 25 mm.
Longitudinal rupture load should be > 20 N/mm2.

4.2.5 Brittle temperature
Procedures for this test are specified by ASTM D 746 standards.
The measured brittle temperature should be < -30 °C.



4.2.6 Weight and size checks

These parameters should comply with those indicated hereto.

4.2.7 Indelibility of markings

Indelibility of markings shall be verified by appropriate test certificates. The tests shall be performed
in accordance with any valid national or international standard.

4.2.8 Quality standards

The supplied batches should be tested to comply with part one of UNI ISO 2859 standards, or
equivalent.

The product should satisfy minimum acceptable quality levels, ascertained via the double sampling
plan adopted at the S3 special testing level.
5. TESTS

The following table lists required tests. An X indicates those tests that are required for product and/or
supply batch approval. The other headings indicate the pertinent reference standards and the
paragraphs where the tests are listed.

Product Batch Paragr Standards
approval acceptance aph

Materials testing

1 |Composition X 4.1.1
Density X 4.1.2 ASTM D
1248

Finished product testing

3 |Visual inspection X X 4.2.1

4 |Tear resistance X X 4.2.2 ASTM D 1922
5 |Rupture elongation X X 4.2.3 ASTM D 882
6 |Rupture load X X 4.2.4 ASTM D 882
7  |Brittle temperature X X 4.2.5 ASTM D 746
8 |Weight and size checks X X 4.2.6

9 |Indelibility of markings X X 4.2.7
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1. ANTIKEIMENO

H napouoa Texvikn Meplypa®ry avaQEPETal OTNV KATAOKEUN, DOKIUN Kal NPouneela JovornoAikou
KaAwdiou 150 kV pe povwon anod diacTaupwiévo noAuaibBulévio (XLPE), To onoio xpnoidonoigiTal
Kupiwg yia TpopoddTnon Kevrpwv Alavoung 150/20 kV.

2. AESEIZ - KAEIAIA

Ynoyeio kaAwdio Y.T., Movwon XLPE, MoAuBdivoc pavduag, Mavduag noAucTpwuaTikoU TUMNOoU,
87/150kV.

3. ZYNOGHKEZ AEITOYPIIAZ KAI ETKATAZTAZHZ
3.1. Fevika

To kaAwdlo TonoBeTeiTal an' eubeiac oTo £daPoc PEoa o€ XavTakl eite o opilovTia diata&én (FLAT
FORMATION) eite oe Tpiywvikny 01aTaén oec enagr (TREFOIL FORMATION). Or pavousg Twv
kaAwdiwv Ba ouvdeovTal We Pia ano TIC napakaTtw peBodouc diacTaupwong (CROSS - BONDING
SYSTEM), o1 onoiec Ba kaBopilovTal enakpiBws oTa Teuxn Tou kabe ‘Epyou:

- Mé€Bodoc Juvexouc¢ AilaoTaupwonG Mavduwv HE N XWPIC avTIMETABEon aywywv KaAwdiwv
(CONTINUOUS CROSS - BONDING WITH OR WITHOUT TRANSPOSITION OF CABLES).

- M€Bodo¢ TunuaTiknG AlaoTalpwonc Mavduwv HE 1 XWPIC avTIMETABEON aywywv KaAwdiwv
(SECTIONALIZED CROSS - BONDING WITH OR WITHOUT TRANSPOSITION OF CABLES).

- AMNOG TpOnog ouvdeong 1 HEBodoc nou Ba npoadiopileTal enakpiBwe.

H diadpoun Twv kaAwdiwv 150 kV peAetatal kar kabopiletar anod tn AEH, AayBavovrtag unoyn,
METAEU aAwV Kal OAa Ta YEITOVIKA KaAwdIa 10XUOC NouU KNopoUV va eNnNPEAcOUV TN AEIToupyia Twv
unoyn kaAwdiwv, kabwg kai Ta dikTua Twv AAAwv Opyavicuwy.

3.2. AenNTOUEPEIEC TONOOETNONG KAAWDiIOU OTO XaVTAKI &

ApIBUOC TPIPACIKWV KUKAWPATWY OTO XavTaki : ‘Eva (1)

AildTa&n : OpifovTia pe aovikn anooTaon Twv kaAwdiwv 250 mm ) TPIYWVIKA OE enagn.

Babocg TonoBETnong (op1fovTio €ninedo Twv agovwV TwV KAAwdiwV 1 KEVTPO TOU TPIYWVOU) :

(a) 1,35 m. yia Tnv opifdvTia diaTa&n.

(B) 1,30 m. yia TV TpIywVIKn dIATagn.

MpooTacia : OnNMIOUEVEC NAAKEG WNETOV KATAANAWV OlaoTAcEwv NAvw ano Tnv opilovTia i
TPIYWVIKNA didTagn.

3.3. XapakTnpIoTIika ZUCTAHATOG

Ta unown kaAwdia 150 kV npoopilovTal va AsIToupynoouv oTo ZUCTNUA MOU £XEl TA NAPAKAT®
TEXVIKA XAPAKTNPIOTIKA :

- OvouaaTIKn TAon CUCTAKATOC : 150 kV

- Meyiomn : 170 kV

- KpouoTikn : 750 kv, 1.2/50 ps (BIL 750 kV)
- JUVTEAEOTNC NAATOUC UNEPTAONG XEIPITHWV : 2,5

- ZuyvoTtnTa : 50 Hz

- OUBETEPOG KOMPBOG : ANOTEAEOUATIKA YEIWHEVOC

- IoxUC BpaXUKUKAWOEWC : 6500 MVA



- 'Evraon Bpaxeiac diapKeiag : 25 kA 0g 0,5 s kaT' eAaxioTov
- MeTaPoleg Beppokpaaiag : MeTa&U eAaxiotng 15° C kai peyiotng 25° C
070 £0aPOog Kal EAAxIoTNne -5° C kal PéyioTng
+40° C oTov agpa
- BEIdIkn Beppikn avrioTaon £dagpoug : 1,0 K. m/W (xeihwvag) 1,5 K. m/W
(kalokaipi)
- ZUVONKEG POPTIONG
- 2TaBepO POPTIO YIa 24 WPEC
(ZuvTeAeoTng QopTiou 100%)

- Aidypappa HETaBoAng popTiou : 6 wpeg 100% @opTiou
22 " 50%"
:6 " 100% "
:10" 50% "
(ZuvTeheoTng popTiou = 75%)
- Aidypappa gopTiou avaykng : 3 wpeg 100% popTiou
(Ma 5 31ad0XIKEG HEPEC TO XPOVO) 22" 108% "

(ZuvTeheoTng popTiou = 75,7%)

3.4. XapakTnpIoTIKN TaoN KAA®WSinv

Ta kaAwdia nou npodiaypdgovTal oTnv napouod TEXVIKN MEPIYPAP €XOUV TNV akoAoubn
XapakTnpIoTIkA Tdon : U°/U (Umax) = 87/150 (170) kV oénou :
Uo €ival n xapaktnpioTikn Taon (R.M.S) BIOPNXavikng ouxvoTnTac WETA&u
aywyou kal yng i HeTaAikou pavola : U, = 87 kV.
U eival n xapaktnpioTikn Taon (R.M.S) BIOUNXavikng ouxvotTnTac HETAEU Twv
¢aoswv : U = 150 kV.
Umax eival n peyiotn (R.M.S) Blopnxavikng ouxvoTnTacg HMETAEU (pAcswv yia
Tnv onoia To KaAwdIo Kal Ta eEapTAPATa Tou £xouv oxediaoTei : Umax = 170
kV.

2TA6UN Hovawoewd kaAwdiou (BIL) : 750 kV.82



4. KANONI>MOI - OAHI'TEZ

H napouoa npodiaypa®r OUCXETI(ETal pE Toug €E€Nc Kavoviopouc (loxUouv o1 TeEAEUTAIE
avaBewproeIg TOUC) :

4.1. IEC 60840/2004-04 "Power cables with extruded insulation and their accessories for rated
voltages above 30 kV (Um = 36 kV) up to 150 kV (Um = 170kV) - Test
methods and requirements".

4.2. HN 33-5-52/1988 "Single - core cables with polymeric insulation for rated voltages of
36/63(72,5) kV and 52/90 (100) kV (and up to 87/150 (170) kV)".

4.3 Nepiodiko ELECTRA (CIGRE) No 141/APRIL 92 (WG 21.14) " Guidelines for tests on high voltage
cables with extruded insulation and laminated protective coverings.

4.4. IEC - 60229/1982" Tests on cable oversheaths which have a special protective function
and are applied by extrusion".

4.5. IEC - 60228/1978 "Conductors of insulated cables".

4.6. IEC — 287 " Electric cables - calculation of the current rating".

4.7. BS - 801/1984 " Composition of lead and lead alloy sheath of electric cables".

4.8. NF C32 - 050/79 " Conducteurs et cables comportant un revetement metallique".

4.9. DIN 17640/ 1959 " Lead and lead alloys for cable sheathing".

4.10. HD (CENELEC) HD 632 S1 : 1998 / pr Al : 2001, part 1 : General test requirements.

4.11. HD (CENELEC) HD 632 S1 : 1998 / pr Al : 2001, part 2 : Additional test methods.

5. NEPITPA®H KAAQAIOY

Cevika

Ta avapepopeva kaAwdia Ba peAeTnBouv, Ba kataokeuacBoUv kal 6a dokiuacbouv cUPPWVA LE TIG
anaiTnoeIc TNG Napoloag TEXVIKAC NEPIYPAPNC, TOUC avaPpepOpevoug o€ auTn Kavoviopouc, aAAa kai
OUM@WVA Npog Tn ouyXpovn TEXVIKN OTO XWPO TV KAAwdIwV Y.T. CUVOETIKNAG HOVWONC.

H povwon kal Ta U0 nuiaywyida oTpwiaTa auTng 6a napdyovral e TV MEBODO TNG TAUTOXPOVNG
TPINAAC £50BnonC (TRIPLE EXTRUSION METHOD).

O BouAkaviopoc TNG HOVWONC Kal TWV NUIAYWYIJwV oTpwPdTwy Ba yivetal og Enpo nepiBaAiov (DRY
CURING METHQOD) €ite e Tnv HEBodO Enpou alwTou &iTe pe €10IkO owArva BouAkaviopoUu (LONG
LAND DIE PROCESS) kal pe &npa wuén (DRY COOLING PROCESS), navra katw and OUVONKEG
anoAuTng kabapdTnTac.

To UANKO TnG poOvwong Ba eival "unepkabapou TUnMou" (SUPER CLEAN MATERIAL) £T01 WOTE N
napayopevn MOvVwon va eival Xwpic keva n akabapoieg (VOID - FREE, CONTAMINATION AND
TRANSLUCENT - FREE INSULATION).

Eniong, To UAIKO TV NUIGYQYIMWV OTPWHATWY Ba npénel va eival kabapo, £ETOI WOTE Ta OTPWHATA
va e€ival anaMaypéva and keva, akabapoieg kar npoefoxéc (VOIDS, CONTAMINANTS AND
PROTRUSIONS - FREE LAYERS).

Meta and auto Ba AapBavel xwpa n diepyacia (CORE TEMPERING) anopdkpuvong ano Tn Hovwaon
TWV UMNONPOIOVTWV XapnAng popiakng doung (n.x. MeBavio), Ta onoia PnopoUv va npokAaAéoouv
NPoBAAKATA OTN HOVWON OE GUVONKEC UPnAWV BEPUIKWY POPTIoEWV. H XpNnoIoOnoIoUKEVN anod Tov
KaTaokeuaoTn €ykaTaoTacn napaywyng Tng Hovwong 6a npénel va eival katdAAnAou TUnou,
EVOEIKVUOMEVOU YId KATAOKEUN KAAWdIwV HeyAAou ndaxoug MOVWONG WOTE va EMITUYXAVETaI
OMOIOHOP(PO NAXOC HOVWONG XwPic ekkevTpoTnTa ECCENTRICITY OF THE INSULATION).

To kaAwdio Ba eival epodiacpévo PE PJEOA NPOaTaAciag evavTl TnG KaTa unkog d1adoang uypaciag
(d1apnkng npooTacia - LONGITUDINAL PROTECTION) o€ nepintwaon BAGBNG Tou eEwTepikoU pavola



(UANIKO dioykoUpevo OTav €NBel o enagr PE vepO, KTA.), KaBWC Kal JEoa NpooTaciac &vavTl TNG
O1axuonG €EWTEPIKNG Uypaoiag kal udPATHWV OTO E0WTEPIKO TOU kaAwdiou (aKTIVIKA npooTaocia -
RADIAL PROTECTION) pe Tn xpnon MeTaAAikoU pavdua (XuToG HMOAUBDIVOC 1} GUYKOAANTOG
ahoupiviou, avaloya PE Tov aITOUPEVO TUNO KaAwdiou). Enionc o aywyoc Tou kaAwdiou Ba eival
NPOCTATEUMEVOC EVAVTI TNG KATA KRKog 81adoang uypaciag pe Tn xpnon €dikol UAIKoU avapeoa oTa
ouppaTidla Tou (BLOCKED STRANDS). levikd n KaTaokeurn Tou kaAwdiou, aAAd kal €10ika n
napaywyn Tng Hovwonc 8a npenel va xapaktnpileral anod Tnv nNA€ov uwnAn noloTNTA KATACOKEUNG
(HIGH QUALITY MANUFACTURING).

Ta napayopeva kaAwdia Ba npénel va napakohoubouvTal auTOPaTa e OUOKEUEG 0 OAA Ta 0TAdIA
TNG Napaywync yia Tov €AeyXo TNG KATaoTaonc TouG Kai yia TNV avixveuon d1apopwv OTOIXEIWY,
onwc¢ yia napadeiypa tnv avixveuon akadapoiwv (CONTAMINATION AND METAL DETECTION), Tnv
avixveuon Tng KAaTaoTaong eMpaveiac Twv oTpwpatwv (DETECTION OF SURFACE CONDITION OF
EXTRUDED LAYERS), Tn MeéTpnon Twv OdiaueTpwv (DIAMETER MEASURING), Tn pHETPNON
EKKEVTPOTNTAG pOvwong (ECCENTRICITY MEASURING) kai oTIONNOTE AAAO KPIiOIHMO OTOIXEIO TNG
KATAOKEUNC.

O unoAoyIopOC TNG IKaVOTNTAG HETAPOPAC EVTAONG TwV NPOCPEPOUEVWV KaAwdiwv, Ba yivel yia
oTabepd popTia pe Baon Tov Kavovioud IEC - 287 kai yia YetaBAnTa ¢optia Ye Baon tn HEBodO
NEHER - McGRATH kal evaAAaKTIKG cUPPVA WE TNV NEPIYPAPOMEVN HEBODO OTNV AVAKOIVWaOn TNG
Enimrponng MeAeétng No 21 Tng CIGRE oTo nepiodikd ELECTRA No 24/72 kai No 41/75.

H péyioTn emiTpendpevn BepoKPacia Tou aywyoUu O€ KavoVIKEG CUVONKEG AeIToupyiag, aAAa kai o€
OUVONKEC UNEPPOPTIOEWE Kal BPAXUKUKAWUATOC Ba €ival, Onwc Ppaiveral nio KaTw :

- @eppoKPAcia Kavovikng AeIToupyiag =90° C
- OgppoKPaAcia unepPoOPTIONS =100° C
- OgpPOKPACia BPAXUKUKAWHATOC =250° C

To kaAwdIo oav oUVOAo aAAa Kal Ta €ni HEPOUC UAIKA auTou, Ba npEnel va avTeXel XwpPIic kaveva
npoBANUa (KATAOKEUAOTIKO 1 MEIWONG IKAvOTNTAC HETAPOPAC €vraonc) TIC OepUOKPATIEC
unEPPOPTIONG Kal BPAXUKUKAWHATOC, Kal YEVIKA TN ASIToupyia e UPNAEC BEPUOKPATIEC TOU aywyou.
Ta eEaptnuaTta Tou kaAwdiou (oUVOEOUOI, TEPUATIONOI, KAM.) dev Ba npenel va nepiopiouv Tnv
IKQvOTNTa HETAPOPAG PeUPATOG TOU KAAWOIOU Of KAMIA MEPINT®WON KATw and onolegdnnoTe
ouvOnKeg AsiToupyiag .

O KaTtaokeuaoTnc Ba npenel va AaBel OAa Ta anapaitnTa PHETPA yia TNV anoucia EUPAEKTWV agpinv
01O KaAwdlo.

Ta PJETPa auTa Ba npeEnel va nepypapovTal oTa TEXVIKA OTOIXEIQ TNG NPooPopdac Tou KataokeuaaoTr).



2YZTATIKA MEPH TOY KAAQAIOY

5.1. Aywyog (CONDUCTOR)

O1 aywyoi 6a kataokeualovral cUPPwva e Tov kavoviouo IEC 60228 (CLASS 2) kai 6a eival
NOAUKAWVOI KUKAIKAG OIaTOMNG, anoTeAoUPEVOl and oupuaTidla €niong KUKAIKAG  OIATOMNG,
ouveoTpappéva kal oupnieopéva (CIRCULAR, STRANDED, COMPACTED).

O1 aywyoi 6a €ival NpooTaTeUPEVOI EvavTl TNG KATd Wnkog diadoong uypaaoiag (WATER - SEALED,
CONDUCTORS) pe Tn xpnolponoinon 101koUu UAIKOU avaueoa oTa cupuaTiold Touc.

Ta nAekTPIKA XapakTnpIioTika Toug Ba eival eniong oUpgwva pe 1o IEC 60228 (CLASS 2) kai 6a
eniBeBaiwvovTal Je TIG avTioToIXEC DOKIYES TwV napaypapwv 10.4 kai 10.5 Tou IEC 60840/2004-04.

O aywyoc Tou kaAwdiou pnopei va €ival €ite and XaAko, €iTe and aAoupivio, HE TNV KATAANAN
BepuIkn KaTEPyaaoia.

a TIG KaAWOIAKEG YPAPMEC opilovTal oI akOAOUBEC dIaTOUEC:
- Na Ta kaAwdia he aywyo and ahoupivio 500, 630 kai 800 mm?2,
- MNa Ta kaAwdia Ye aywyo anod xaiko 240, 500 kai 630mma2.

MNa kaBe npoopepopevn diaToun and TIG napandvw Oa unoAoyiletal and Tov KataokeuaoTn n
IKQvOTNTA METAPOPAC £vTaonc TwV KAAwdiwv yia To cUoTnHa Zuvexoug AlaoTalpwong pavouwv
(CONTINUOUS CROSS - BONDING) yia otaBepa kai yia JeTaBAnTa QopTia pe Baon kai Ta Aoind
XapaKTNPIOTIKA £yKATAOTAONC Kal AsIToupyiac Twv KaAwdiwv Nou avapeponkav.

>1n Alaknpuén Tou Alaywviopou Ba opidovTal ol dIaTOPEG Mou ekTIpATal 0TI 6a anarrnBolv og KABe
OUYKEKPIPEVN NEPINTWON KAAWDIAKAC YPAMHNG.

H TeAikr emAoyn TnG dIaTouNG Kal Tou UAIKOU KaTAoKEUNG Tou aywyou Ba yivel anod Tnv AEH pe Baon
TNV opIOTIKN WEAETN TNG AEH kal Ta AGAAa TeXVIKG kal NANPOQOPIaKA OTOIXEid, Nou Ba napexel o
KaTtaokeuaoTng.

5.2. Movwon Aywyou (CONDUCTOR INSULATION)

H povwon Tou aywyou 6a anoTteAsital and €Ewbnuevn oTpwaon dlacTaupwpevou noAuaiBuleviou
(XLPE).

AlaoTaoIaKa XapakTNPIOoTIKA

To XaunNAOTEPO PETPOUPEVO NAXOG HOVWONG O£ onolodnnoTe onueio dev Ba NpENel va €upiokeTal
KaTw ano 1o 90% Tou ovopaoTikoU NAaxoug nou kabopileTal and Tov KataokeuaoTn oTn HEAETN Tou
KaAwdiou PE BACN Ta NAEKTPIKA XAPAKTNPIOTIKA TOU UAIKOU Kal Tnv anodekTn Bdacel Kavoviopwv
nediakn Evraon :

To nNAxo¢ Twv NUIAYWYIHWV OTPWHATWV eV NPENEI va CUKNEPIAAUBAVETAI OTO NAXOC TNG HOVWONG.
O €\eyX0C TWV XapakTNPIOTIKWV TNG HOVWONG Ba yivetal oUPe®va Ke Tnv napaypago 10.6 Tou IEC
60840/2004-04.

Mnxavika XapakTnpioTIKa

Ta pnxavikd XxapakTnpioTIKa TnG HOVWONG NpIv Kal JETA Tn yrpavon 8a npenel va gival ouPQewva Pe
TIC TIHEG Tou Mivaka 6 Tou IEC 60840/2004-04 kail va eAéyxovTal cUPPVA PE TNV napaypago 12.4.2
Tou idlou Kavoviopou.



Eidika XapakTnploTika

Ta 1dika XapakTnpIoTIKA TNG Hovwong 6a npénel va sival cUPPvVa PE TIG TIEC Tou Mivaka 8 Tou
IEC 60840/2004-04 kal va eAéyxovTal cUMPwva Ke TIG napaypagouc 10.9, 12.4.10 ka1 12.4.13 Tou
idlou Kavoviopou.

5.3. Huylaywyipn Owpdakion Aywyou kai Movwong (SEMICONDUCTING SCREENS)

Tooo n nuiaywyiun 6wpdkion Tou aywyoUu (CONDUCTOR SEMICONDUCTING SCREEN), 600 kai n
nHiaywyipn 8wpakion tng ovwong (INSULATION SEMICONDUCTING SCREEN) €ival unoxpewTIKEG
kal 6a napayovTal pgadi Pe Tn POVwon HPE TN HEBODO TNG TauToxpovng TPINARG eEwBnong (TRIPLE
EXTRUSION METHQOD).

Kabe Bwpdkion pnopei va anoteAsital and pia i NEPICCOTEPEC OTPWOEIG NUIAYWYIKMOU UAIKOU. Kabe
NUIAYQYIHO OTPWHA OPWCS Ba anoTeAEITAl UNOXPEWTIKA anod pia eEwBnUévn OTPWAON OE NaPn e TN
MOvwon. AuTr) n oTpwon Ba npénel va gival ouvexnc, va €xel oTabepd NAXoG XWPIC ENIPAVEIAKEG
avwMalieg kal va npookoAAdTal apioTa (TéAEla NpoOaPUON) 0T HOVWON G OAN TNG TNV NEPIPEPEIQ.

Ta nuiaywyipa oTpwpata dev Ba npenel va €xouv enmPBAapn enidpaon otn {wn TWV CUCTATIKWY TOU
kaAwdiou Pe Ta onoia supiokovTal s enagn kal €dIkOTepa dev Ba MPENEl va NEPIEXOUV KAvEVA
aveniBuunTo Npoiodv, To onoio B6a unopouce va diaxubei pEoa aTn HOVWON.

To XxapakTnploTiko auTo padi pe alka, Ba npenel va eniBeBaiwveral and Tn dokIKn ouppaToTnTag
TWV OUOTATIKWV Tou kaAwdiou (nap. 6.3.1.2 TnG napoloac TEXVIKAG NEPIYPAPNC).

ZnUelwveTal eniong o1l n €10ikn avtiotaon (RESISTIVITY) Twv NHIGYWYiHWV OTPWHATWV Ba npenel
va gival oupewvn pe To IEC 60840/2004-04 kai va eAeéyxeTal oUpPwva e Tnv nap. 12.3.9 Tou idiou
Kavoviopou.

Ta diaoTaciaka XapakTnpIoTIKa Twv U0 NUIGYQYIHWY OTPWHATWV Kal 0 €Aeyxog auTwv Ba eival
oUpQwva Pe Tov Kavoviopo HN33-S-52 (nap. 4.3.2)

5.4. EEwTepiko NepifAnpa Kadwdiou (OUTER COVERING)

O KaTaokeuaoTnC oTa TEXVIKA OTOIXEI TNG Npoopopdac Tou Ba kabopilel enakpiBwC To cuvOUaouo
METaAMIkoU pavdla kal e€wTepikoU pavdla Tou NPoo@epOpevoU kaAwdiou kabwg kal OAa Ta
XapakTNPIoOTIKG Twv XpnoiponoloUpevwv UAIKwv (SHIELD SHEATH COMBINATION DESIGN AND
TYPE OF MATERIALS USED).

EninpooBeTa Ba npEnel va avagpépel Ta PEGA kal Toug TpONoug nou Ba xpnaoiponoinbolv yia Tnv
gyyunon TnG KATAOKEUAOTIKNG MNOIOTNTAG TOu ouvdudopoU OTnv MEPINTWON Nou TO €EWTEPIKO
nepiBAnUa Tou npoopepOevoU KaAwdiou ©a eival noAuoTpwuatikoU TUMou (LAMINATED
PROTECTIVE COVERING).

O ouvduaouog Tou EwTePIKOU NEPIBANUATOC TOU KaAwdiou Pnopei va eivai :

- EEwBnpévog MoAUBdIVOG Mavdlag We eEwTepIKO Havdua anod OUVOETIKO UAIKO

- MoAuoTPpWHATIKOG TUNOG anoTeAoUpEVOC and PETAAIKO pavdua ahoupiviou (PUANO aloupiviou
OUYKOMNUEVO ME €MIKAAUWN) OTEPEA MPOOKOANNMEVOG HE TOV €EWTEPIKO Wavdolua and GUVOETIKO
UAIKO.

TNV npwTn nepinTwon o MoAURdIvog Mavduag anoTeAei TNV nAekTpIkh Bwpdkion Tou KaAwdiou
Kabwg Kal TNV akTIVIKA nNpooTacia Tou &vavTl €1000ou uypaociac (RADIAL PROTECTION SYSTEM,
DIFFUSION BARRIER AGAINST WATER VAPOUR), evw oTn OeUTepn N nAekTpIkn Bwpdkion 6a
ouvioTatal and oUppaTa XaAkoU AIKOEIDWG NEPIENYUEVA KAl N AKTIVIKA NpooTaadia &évavTi £10000u
uypaoiac 8a eEao@alileTal ano PeTariko pavoua (PUANO aAOUMIVIOU GUYKOANHEVO WE NIKAAUYWN).
Ta kaAwdia nou dIaBETouV EMTEPIKO NEPIBANKA NOAUCTPWHATIKOU TUNOU Ba dokiyalovral cUPPwva
ME TNV napaypago 6.3.1.3 Tn¢ napouoac,.



5.4.1. KaA®wdio pe MoAuBdivo Mavdua
5.4.1.1. MoAUBdivog Mavduag (LEAD SHIELD / SHEATH)

O peTaAAIKOG pavduag Tou kaAwdiou Ba ival HoAUBSIVOG CWANVAC KATAGKEUAOHEVOG OI'
£EWONOEWC.

O pavdlac autog Ba npenel va :

- gyyudTal Tn PNXavikn npooTaacia Tou kaAwdiou.

- €YyudTal TNV aKTIVIKG npooTtacia Tou kaAwdiou &vavTl dlElodUCEWE uypaciag kal udpaTHwy
(RADIAL WATER TIGHTNESS).

- AQVTEXEI OTN PON TWV PEUPATWV BPAXUKUKAWOEWC.

O POAUBdIVOG pavolag Ba npénel va kaTaokeualeTal anod KaTaAAnAo OpOIOYEVEG Kpaua HOAUBDOU,
To onoio Ba enmIAéyeTal enakpIBwE yia TOV NPooPEPOPEVO TUNO KAAWOIOU Kal yid TIG MNXAVIKEG
KATANoVAOEIC TIG ONoieg NPOKEITAl va AVTILETWIOEI TOGO KATA TNV HETAPOPA TOU 00O Kal KaTd Tnv
£yKATACTAON TOU Kal Tn A&IToupyia Tou.

EvOeIkTIKG ava@EpovTal ol TUnol PHoAuBdIvou kpapatog 1/2C kar PbTe 0,04 oUupwva PeE TOUug
Kavoviopoug DIN 17640, BS-801 kar NFC32-050.

H emiAoyn Tou TUNou Ba TuyXavel TG eykpioews TNG Ynnpeaiac.

O pavduac Ba npénel va gival anaA\aypévog ano oTiyHaTa, onéG, pwYHES, NTUXWOEIC, Kal KABE €idouc
eATTOPATA. TO OVOUAOTIKO NAX0G Tou WOAURDdIVOU pavdua kai OAa Ta XapakTnpioTika Tou 6a
kaBopilovTal and Tov KataokeuaoTn oTa TEXVIKA TOU OTOIXEId, OCUMPWVA PE Ta avaPepOPeva oTn
napovoa Texvikn  Mepiypagr pelpaTa BPAaXUKUKAWOEWS TOU GUOTAKATOC, AduBavovTac unown
Kal TNV unoBeTIkfy aouppeTpia. O pavduac Ba npoorateUsTal KATAANAG €vavTi TNG BEPUIKNG
d1a0TOANG/OUCTOANG TNG HOVWONG.

AlgoTaociaka XapakTnpIoTIKA

To eAdxIoTO NAxoG Tou POAUBdIVOU pavdua dev Ba npenel va €upiokeTal KaTw anod 1o 95% Tou
oVoMaaTIKoU naxoug yia nepiocdTepo and 0,1mm, dnAadn :

tmin>095tn-0,1
O €Aeyxog Ba yiveral ocuppwva pe Tnv napaypago 10.7.1 Tou IEC 60840/2004-04.

5.4.1.2. Aiaunknc MNpooTtacia Evavri Aiadoonc Yypaoiac (LONGITUDINAL
PROPAGATION OF WATER)

MeTa&0 Tou NUIAYWYIMOU OTPWHATOG TNG MOVWONG Kal Tou METAAAIKOU pavdua, To kaAwdio Oa
dlIa0£TEl NpooTacia EvavTi TNG KaTa PNKog d1adoong Tou vepoU o€ nepinTwaon BAARNG Tou EwTepIKOU
nepiBAnpaToc Tou (LONGITUDINAL WATER PROTECTION SYSTEM), pe Tn Xprion Taiviac ano €idikod
UAIKO TO oroio dloykwveTal oTav £pBel o enagr Pe To vepd (SWELLING MATERIAL). H Taivia 6a
TonoBeTeiTal d1G nepIENiEewg oe BUO TOUAAXIOTOV OTPWOEIC PE enkaAuywn. O KataokeuaoTng oTta
TEXVIKG TOU OToIxeia Ba npenel va kabopilel enakpiBwC Ta XApakTNPIOTIKA Twv UAIKWV nou 6a
Xpnoiponoindouv yia Tn diaunkn NpoaTaacia, Tov TPONo Xprong Toug, KA.

H npooTacia autr Ba npenel va gival anoTeAeopaTikn kai va eunodilel Tnv kata pnkog diadoon Tng
uypaaiag oTo kaAwdio kal Ba eAéyxeTal cUPPWVaA We TNV napaypapo 1 2.4.18 tou IEC
60840/2004-04.



5.4.1.3. EEwTepik6G Mavduag (OVERSHEATH)

O €EwTePIKOC pavduag Tou kaAwdiou Ba kataokeualetal O1' eEwBRoews ano MoAuBivuloxAwpidio
(PVC) TUnou ST2 xpwpaTog paupou. EvaA\akTIka o eEmTePIKOC HavdUag Tou kaAwdiou pnopei va
kaTaokeuadeTar ano noAuaiBulevio peong nukvotnTag (MDPE), XpwHaToG HAUpOoU 1y KOKKIVOU OH0I0G
Ol' eEwbnoswc. H eEwTepikn Tou enipavela Ba Npenel va Yivel aywyiyn, €iTe JE TNV TOMOBETNON
KaTaAANAoU NUIay®YIHOU OTPWHATOC O1a EEWONOEWC, EITE PE ENICTPWON YPAPITOUXOU 0OUTIAC.

O pavduag Ba npEnel va avTeXel OTIC UWPNAEG BEpUOKPATieG AEITOUPYIag TOU aywyou Kal va JIaBETEl

TETOIEG IDIOTNTEC WOTE :

- Na gyyuaTtal Tn povwon Tou kaAwdiou (Insulating function).

- Na eyyudTtalr Tn pnxavikn npooTtacia Tou kaAwdiou ano eEwTepikeg katanovnoelg (Mechanical
protection function).

- Na eyyudral Tnv npooTacia Tou PoAUBdIvou pavdua and diaBpwon (Protection of under-lying
metallic layer against corrosion).

Aokipgc Mavdua

Mpo¢ €EakpiBwon AUTWV TwV XAPAKTNPIOTIKWV ToU Havoua To KAAWOIO EKTOC TwV AAAWV
avapepopevawv dokipwv Ba dokipaleTal kal cUNpwva We Tov kavoviopd IEC 60229/1982 (JOKIMEG
>€1pdac kal AOKIPEC PeTa TNV EykataoTaon).

'O\ec o1 dokIMEC Ba ekTehouvTal napouadia apuddiou EmBewpnTy TNG AEH kai Ta anoteAéopara
auTtwv, ME OAa Ta eni pEPOUC aTolxeia Toug (HeTpoUpevo pelpa diapponc, unoAoyilopevn €IDIKNA
avTtiotaon Oykou pavdua p, avriotaon R kai ouvteAeotnc K avaloya He Ta YEWMETPIKA
XapakTnPIoTIKG Tou kaAwdiou) Oa kataypdgovtal avaAuTikd kal B6a ekdidovral enionua
NIOTONOINTIKA JOKIJQV.

KpItrpio eniTuxiac Twv nio navw dOKIMWY, NEpa and Ta avapepopeva OTO OXETIKO kavoviouo IEC-
229/82 (avtoxny Tou pavoua oTIC kaBopIlOUEVEG TACEIC) kKal OTNV NapoUoa TEXVIKN Neplypagn
(MNxavika XapakTnpIoTIKA KAM.) kaBopiovral kal Ta €€NG OINAEKTPIKA XAPAKTNPIOTIKA Tou Havdua
oUMQva We diebveig kavoviopoUg kal EPnelpia :

- Minimum volume resistivity at 20° C: p= 2 x 103 Q.cm

AlgoTaociaka XapakrnpioTika Mavdua

To pIKpOTEPO HETPOUHEVO NAXOC dev Ba NpENel va €UpPIOKETAl KATwW and To 85% Tou ovopaoTikoU
nayouc yia nepiocdTepo and 0,1mm, dnAadn :

tmin >20,85tn-0,1
O €Aeyxoc Ba yiveral ouppwva pe Tnv napaypago 10.6.3 Tou IEC 60840/2004-04

Mnxavika XapaktnpioTika Mavdua

Ta punxavika XapakTnpioTIka Tou pavola npiv kai JETA Tnv ynpavon 6a npénel va cUpewvoUV HE TIG
anarrnoelic Tou Mivaka 7 Tou IEC 60840/2004-04 kai o €Aeyxog Oa yiveral oUPQwva PE TNV
napaypago 12.4.3 Tou idiou Kavoviopou.

EidikaG XapakTnpioTika Mavoua and PVC

Ta €10IKA XapakTneIoTIKG Tou pavoua Ba npénel va cUPPWVOUV HE TIC anaitnaoelg Tou Mivaka 9 Tou
IEC 60840/2004-04 kai Ba eAyxovTal cUPPWVA PE TIC Nnapaypdagouc 12.4.5, 12.4.6, 12.4.7, 12.4.8
kal 12.4.17 Tou idlou Kavoviopou.



5.4.2. Kahwdio pe ETwmTepikd MepifAnua MoAucTtpwuarikou Tunou (LAMINATED
PROTECTIVE COVERING)

5.4.2.1. Owpakion kaAwdiou (METALIC SCREEN)

H Bwpakion Tou kaAwdiou Ba anoTeAsiTal and oTpoyyuAd cuppaTidla xaAkou. Ta cuppaTidia Ba eivai
eNIKOEIDWC nePIEAYUEVA PE KATAAMNAO Briya To onoio 8a emiTpénel TNV AnNPOOCKOMNTN AKTIVIKN
d1a0TOA Tou KaAwdiou.

Ta xapakTnpioTika TnG Bwpakiong (apiBuoc cupuaTidiwy, diaToun, OIAPeTpoc, Brpa KTA.) 6a
kaBopilovral and Tov KAaTaokeuaoTr) oTa TEXVIKA OTOIXEId, OUNPWVA PE TO HEYEDOC TOU KUPIOU
aywyoU Kal Ta ava@epopeva OTn napouca TEXVIKN MeEPIypa®n peUpaTd BPaxUKUKAWOEWSG TOU
ouoTAPaTog, AappavovTag unown Kal TNV UNOBETIKN MEYIOTN ACUMKETPIA.

H nepioxn Tn¢ Bwpdakiong 6a npenel va diaBETel NnpooTaadia vavTl TNG KATd PRkog 31adoancg vepou
oe nepintwon PAABNG Tou eEwTepikoUu nepiBAnuaTog (LONGITUDINAL WATER PROTECTION
SYSTEM) pe Tn Xprion Taiviag dioykoUpevng os enagr Ye To vepod (SWELLING TAPE). H Taivia 6a
TonoBeTeiTal dia nepIENIEEWC 0€ dUO TOUAAXIOTOV OTPWOEIC HE EMKAAUYD.

O KaTaokeuaoTng oTa TEXVIKA Tou oTolxeia Ba npénel va kabopilel enakpIBwG Ta XapakTnpIoTIKa
TwV UNK@V nou Ba xpnaoiponoindouv yia Tn diaunKn npoaTaacia, Tov TPONo XpROEWS TOUG OE OXEON
ME Ta oupuaTidla Kal YeVIKA Tnv napexouevn NpooTacia vavTi uypaaiac.

H npooTacia auTr 6a npénel va €ival anoTeAEoPaTIKn Kai va eunodilel TNV kaTta pnkog 81adoaon Tou
VEPOU - uypaciac oto KaAwdIo, kal Ba eAEyXETaI CUMPWVA PE TNV avTioTolXn OOKIKM NMoU ava@EPETal
oTnv nap. 6.3.1.3 TG napoloac TEXVIKAG NEPIYPAPNC.

H diatoun TnG XAAkivng Bwpdkiong Tou kaAwdiou Oa kabopileTal €T0I WOTE O MNEPINTWON
oPAAPATOC, OAOKANPO TO pEUNA BPAXUKUKAWOEWG Va Unopei va diappEel MPOG YN HECW AUTNG XWPIC
unepBoAikn BEpuavon 1 aAMou €idouc katanovnon nou Ba PNopouce va npogevnoesl BAABN oTo
kaAwdlo.

5.4.2.2. EEwTePIKO nepifAnua kaAwdiou (OVERSHEATH)

To €EwTepIkO NepiBAnUa Tou kaAwdiou Ba sival noAuoTpwpaTikoU TUnou (LAMINATED PROTECTIVE
COVERING).

©a undapyel PETAAAIKOG pavduag aloupiviou (GUANO aAoupIviou PE CUMNOAUMEPEG UAIKO) OTEPEQ
NPookoAANUEVOC oTov and noAudiBuAevio uywnAng nukvotnTag (HDPE) eEwTtepikd pavola Tou
kaAwdiou. O pavdlag aloupiviou Ba anoTelei Tnv akTivikn npootacia (RADIAL PROTECTION
SYSTEM) gunodidovtag Tnv €icodo TnG uypaaiag and To €dagog oto kahwdio (DIFFUSION BARRIER
AGAINST WATER VAPOUR).

To @UAN0 ahoupiviou Ba eival katdAnAa ouykoAnpéEVo e enikaAuyn £TO1 WOTE va oxnuariceTal
€vag andAuTog udaTooTeyNG HETAANIKOG pavduac,.

O pavdlac autog and aloupivio Ba npénel va diIaBETel kKaTAANAN NPOCTACIa WOTE VA AVTEXEl XWPIC
Kavéva npoBAnua Tn Bepuikr dlacToAr)/cUCTOAr Tou KaAwdiou.

0 eEwTepIkOC pavdlag Tou kaAwdiou Ba kataokeudaleTal d1a eEwONCEWC and NOAUAIBUAEVIO UYNARG
nukvoTnTac (HDPE) xpwpatog paupou, Tunou ST7.

O eEwTepikOC pavduag Ba npenel va avtéxel xwpic va napoucialel npoPAnuata (CRACKING,
DEFORMATION, etc) o Aeiroupyia Pe uwnAeg Bepokpaaieg Tou aywyou.

H e€wTepikn em@daveia Tou pavdua and HDPE 6a npénel va yivel aywyiun, €iTe PE Tn Xpnon
kaTaAAnAou UAIKoU dia eEwBNoswC, €iTe PUe eNiOTpwon ypa@iToUxou ouaiac.

MeTa&l TnG XaAKIvng Bwpakiong kal Tou HETaANIkoU pavoua eival duvaTd va unapxel Eva kataAAnho
OlaXwpPIoTIKO OTpwHA, €POCOV NPOBAENETAl aANd TNV TEXVIKA TOU KATAOKEUAOTHN.



To oTpwua auto Ba NpEnel va avTeXel Xwpic NPOBANKATA TIC UPNAEC POPTIOEIC TOUu KaAwdiou Kal Ta
peUATa BPAXUKUKAWOEWG.

O KaTtaokeuaoTnG oTa TEXVIKA Tou oToixeia B6a npénel va neplypa®el kai va kabopilel enakpiBws Ta
XAPAKTNPIOTIKA TOU OTPWHATOC auToU KABWG Kal TNV akoAOUBOUHEVN TEXVIKN OTIG NAEKTPIKEG
OUVOECEIC TNG BWPAKIONG Kal ToU PETAAAIKOU pavdua aAloupiviou ota e€apthpata Tou kaAwdiou
(oUvOEoOI, TEPHATIONOI,KAM.), YEIWOEIC TNG BWPAKIONG, KAM.

AlaoTaoIaka XapakTnpIoTIKA ToUu PHETAAAIKOU pavoua aAoupiviou
To e\axioTo naxo¢ Tou PJeTahikoU pavoua aloupiviou O Ba nNpénel va eupiokeTal KATW ano To
90% TOU OVOPAaoTIKOU NAYouC yia NepIocodTepo ano 0,1mm, dnAadn :

tmin = 0,9tn - 0,1
O gheyxog Ba yiveral cUppwva pe Tnv napaypago 10.7.2 Tou IEC 60840/2004-04.

AlaoTaoiaka XapakTnpIoTIKAa Tou guvBeTikou pavdua (HDPE)

To MIKPOTEPO WETPOUMEVO NAXOC dev Ba NPENEl va eUPIOKETAl KATW anod To 85% Tou OvouacTIKOU
nayouc yia nepiocdTepo and 0,1mm, dnAadn :

tmin > 0,85tn - 0,1
O £Aeyxoc Ba yiveral cuppwva Pe Tnv napaypago 10.6.3 Tou IEC 60840/2004-04.

Mnyavika XapakTnpioTika Tou ouvBeTikoU pavdua (HDPE)

Ta pnxavika xapakTnpioTika Tou pavoua HDPE npiv kal YeTda Tn ynpavon 8a npenel va GUP@wvouv
ME TIG anartioeig Tou Mivaka 7 Tou IEC 60840/2004-04 kai o €\eyxog Ba yiveTal oUPP®Va PE TNV
napaypago 12.4.3 kai 12.4.6 Tou IEC 60840/2004-04.

6. AOKIMEZ

O1 1310TNTEC TOOO TOU £TOIMOU KAAWDIOU 000 KAl TWV CUCTATIKWV auToU Ba npénel va oUPPwVoUV
ME TIC anaITrnOEIC MOU avagEPovTal nio KAaTw.

EKTOG kal av oTIg AenTopEPEIEG kanolag JokIKNG kabopideTal SIagopeTIKA, ol JOKIKEG Ba npénel va
ekteAoUvTal o€ Beppokpaaia nepiBarlovTog (20+15)°C kal e TIC oUVOKeG nou kabopilovTal aTnv
napaypagpo 8 Tou IEC 60840/2004-04.

Eav npodiaypagovTal SoKIPEG He kaBopliopévn Beppokpacia aywyou, n TR auth Ba npenel va
EMITUYXAVETAl PE DIOXETEUON KATAANAOU peUATOC OTOV aywyo Tou KaAwdiou.

6.1 AOKIMEZ 2EIPAZ (ROUTINE TESTS)

O1 nio katw OOoKIYEC Ba npénel va ekTehoUvTal o KABe napayopevo WNAkoc kaAwdiou, yia va
eEaKpIBwOE OTI OAOKANPO TO KABE PNKOC CUPPWVEI JE TIG NPodiaypaPOUEVEC analTRoEIC, GUP(WVa
ME TNV napaypago 9 Tou IEC 60840/2004-04.

H ocipd ekTéNeONG TwV JOKIMWV QUTWV €ival UNO TNV KPion TOU KATACGKEUAOTN YIa TNV KAAUTEPN
EKMETANMEUOT TWV EYKATAOTACEWV TWV OOKIHWV.

a) "AOKIUN MEPIKWV EKKEVWOEWV",
(PARTIAL DISCHARGE TEST).
H dokiun ekTeAgiTal cUPPWVA PYe TV napaypagpo 9.2 Tou IEC 60840/2004-04.



B) "Aokiur) SINAEKTPIKNG AVTOXNG O€ TAON BIOUNXAVIKNG ouxvoTnTac".
(VOLTAGE TEST).
H dokiun ekTeAeital olpgwva Pe TNV napaypago 9.3 Tou IEC 60840/2004-04.

yY) "HAekTpikn dokiun o€ eEwTepIKO pavoua”.

(ELECTRICAL TEST ON OVERSHEATH).

H dokiun ekTeAeiTal cUp@wva pe Tnv napaypago 9.4 Tou IEC 60840/2004-04 (nou napanéunel oTo
IEC 60229) kai TIG ava@epOUEVEG analTAOEIC 0TV napaypago 5.4.1.3 ) 5.4.2.2 (avaldywg Tou
eEwTepIKOU nepIBANUaTog Tou kahwdiou - OUTER COVERING) Tng napouoac,.

6.2. AEITMATOAHNTIKEZ AOKIMEZ (SAMPLE TESTS ON CABLES)

6.2.1. Fevika

O1 nio kAaTw OOKIMEC Ba npeEnel va ekTeAoUvTal o OeiyuaTa AVTINPOOWNEUTIKA TwV NapTidwv
napaywyng, cUPQwva e Tnv napaypago 10 Tou IEC 60840/2004-04.
O1 DOKIMEG £XOUV WG EENG -

a) "EAeyxoc xapakTnpioTikwv Tou aywyou". (CONDUCTOR EXAMINATION).
EkTeAeiTal ouppwva pe Tnv napaypago 10.4 Tou IEC 60840/2004-04.

B) "METpNon TNG NAEKTPIKNG avTioTaonc Tou aywyou Kai Tou JeTaANkoU pavoua'.
(MEASUREMENT OF ELECTRICAL RESISTANCE OF CONDUCTOR AND OF METALLIC SCREEN).
EkTeAeiTal oUppwva pe Tnv napaypago 10.5 Tou IEC 60840/2004-04.

y) "METpnon nayoug TnNG HOVWoNG kai Tou eEwTepikoU pavoua".
(MEASUREMENT OF THICKNESS OF INSULATION AND OVERSHEATH).
ExTeAeiTal oUpwva We Tnv napdypago 10.6 Tou IEC 60840/2004-04.

d) "MeTpnaon Tou naxoug Tou pETaMIkoU pavaua”.

(MEASUREMENT OF THICKNESS OF METALLIC SHEATH).

ExTeAeiTal oUpQwva pe TG napaypagoug 10.7.1 kai 10.7.2 Tou IEC 60840/2004-04 (LoAUBdIVOC
pavouacg kar yavouag ahoupiviou avTioToixa).

€) "METpnon Twv dIGUETPWV".

(MEASUREMENT OF DIAMETERS).

EkTeAeiTal oUppwva pe Tnv napaypago 10.8 Tou IEC 60840/2004-04.
oT) "AoKIun enipnkuvong TnG Povwong XLPE "ev Bepuw" "

(HOT SET TEST FOR XLPE INSULATION).

EkTeAeiTal ouppwva pe Tnv napaypago 10.9 Tou IEC 60840/2004-04.

0) "METpnon TnG XwpnTikOTNTAC".
(MEASUREMENT OF CAPACITANCE).
EkTeAeiTal oUppwva pe Tnv napaypago 10.10 Tou IEC 60840/2004-04.

n) "Aokiyn diangpatdTnTag udatoc". (WATER PENETRATION TEST).
EkTeAeital oUpQwva pe Tnv napaypago 12.4.18 Tou IEC 60840/2004-04.

0) "AOKIJEC OTA OUOTATIKA TwV KAAWDIWV JE KATA PNKOC Epappoyn HETAAIKoU @UANou". (TESTS
ON COMPONENTS OF CABLES WITH A LONGITUDINALLY APPLIED METAL

FOIL).

ExTeAeiTal oUpwva e Tnv napaypago 12.4.19 tou IEC 60840/2004-04.



H pérpnon Tng HAEKTPIKAC avTioTaonG TOU aywyoUu Kal Tou HETAAAIKoU pavdua Kal Tng
XWPNTIKOTNTAG MMOPEi va Yivel kal og 0AOKANPO KRKkoG kaAwdiou g€ aTpopeio.

6.2.2 ZuyxvoTNTA TWV JOKIU®OV

O1 AsiypaToAnnTikeG doKIPEC a) €w¢ {) Ba npenel va ekTeAoUVTal O £va PAKOG anod kABe napayopevn
osipa kahwdiou idlou TUNOU Kai diaTounG, aAAd Ba npénel va nepiopidovral o 10% To NOAU Tou
apiBpoU TWV PNKWV TNG ZUKBaAonG, OTPOYYUAEUEVO OTOV NANCIECTEPO AKEPAIO apIBUO.

O1 AslypaToAnnTIKEG DOKIMEG ) kal B) Ba npénel va ekteAoUvTal CUPPWVA E TA avaPpeEPOPEVA GTNY
napaypago 10.2 Tou IEC 60840/2004-04 kal o€ kABe nepinTwaon 6a ekTeAouvTal pia Qopd yia Kabe
Tpia (3) xINIOPETPa napayopevou kahwdiou.

6.2.3 EnavaAnyn TV 3oKIN®V

Eav Ta deiypata and onoiodnnoTe PRKOG Nou eneAEynaav yia TiG QOKIMEG anoTuXouv ¢' onoladnnoTe
ano TIC AsiypatoAnnTikEG DOKIYEG, TOTE Ba npenel va AauBavovrtal enmnAéov deiypata and duo
ennAgov Wnkn Tng idiag naptidag kar 6a unoBarlovtal oTig idlEG DOKIPEG OTIG OMOoIEG aneTuxav Ta
apxika deiyuara.

Eqpooov kal Ta dUo eninpdobeTa deiyuaTa nepacouv TIC dOKIYEG, Ta GAAa kaAwdia aTnv napTida ano
Tnv onoia eixav AngBei Ba npénel va BswpouvTal OTI €ival CUPPWVA HE TIC NpodiaypaPpOUEVEG
anaiTAoeIC.

Eqpooov €va and Ta dUo anoTtUxel, TOTE auTn n napTida kaAwdiwv Ba npenel va Bewpeital OTI EXE
anoTUXEl va CUPHOPPWOE e TIC anaIThoEIC.

6.3. AOKIMEZ TYNOY (TYPE TESTS)

O1 dokIhEC Tunou nou kaBopilovTal G' auth TNV Napaypapo Oa npenel va ekTeAouvTal npiv o
KATAOKEUAOTNC apxioel T GUVEXN napaywyn Tou kaAwdiou nou npodiaypageral oTnv napouoa, Je
okonod va anodelxbei N CUPKOPPWON TOU HE TIC NPodIaypaPOUEVEC anaITNOEIG.

O1 DOKIUEG AUTEC, W €Eaipeon QUTEG Mou niong anarroUvTal Kal oav AslyuaToAnnTikeG AokiyéG (nap.
6.2 Tng napouaoac), dev xpeldleTal va enavalapBavovTal epOoov EXOUV eKTEAECBEl We emiTuyia
(napoucia EmBewpnTn TG AEH kai pe enionya niotonoinTika dokIpwy cUPPva e TV napouca
kail To IEC 60840/2004-04), ekTOC kal av kanola alayr| €xel enéABel oTo oxedIaopo Tou kaAwdiou,
oTa UAIKG auToU i} oTnv napaywyikr Tou diadikacia nou 6a pnopouce va aAAd&el TiG emdOOEIC Tou.

Ze nepinTwon anoTuxiag onolacdnnoTte Aokiung Tunou, 6a AauBavovTtal dUo eninAéov OeiypaTa
uAIkoU kal 6a unoBaiovTai oTIC iBIEC DOKIUEG OTIG Onoieg aneTuxav Ta apxika deiypata. Eqpooov kal
Ta dUo deiypaTa nepacouv TIC DOKIYEG, TOTE oI AoKIYEC Tunou BewpolvTal eMTUXNUEVES. Epooov
éva ano Ta duo anoTUxel, TOTE 0 oxedlaouog (DESIGN) Tou kaAwdiou anoppinTeTal.

H AEH €xel To dIkaiwpa va anairioel TV enavainyn Kiag n NEPICOOTEPWV JOKIPWY TUNOU NEPIOBIKWE
N KATA TIC TUNUATIKEG NApadooei TwV UAIKWV, ME okond Tnv eniBeBaiwon OTI oI anaitnoeig nou
avTioTolxoUv 0" auTeG TIG dokiWeG EakoAouBouv va IkavonoloUvTal. KaTta Tnv anoAuTn kpion Tng
AEH, eivai duvatd va yivouv anodektda nioTonoinTikd Aokidwv TUnou and avayvwpioHEVo
Epyaotipio AoKIHWV TOU €EWTEPIKOU, OUPPWVA MPE TIC ANAITACEIC TNG napouoac kai Tou IEC
60840/2004-04, o kaAwdio idlou TUNOU kal oxediaopou.

O1 Aokipec TUnou diaxwpidovTal o€ "Aokiyég Tunou o Kahwdia" (TYPE TESTS ON CABLES) kai o€
"Aokipéc Tunou os Suotipara” (TYPE TESTS ON CABLE SYSTEMS).



6.3.1 Aokiuéc Tunou og KaA@wdia
(TYPE TESTS ON CABLES)

O1 AokidEc nou kaBopilovTal ¢' auTiv TNV NApaypapo okono £X0UV va anodeiEouv TnVv IKavonoInTIKn
AeIToupyia Tou kaAwdiou kal Ba ekTeAouvTal cUPPwva We Tnv napaypago 13 Tou IEC 60840/2004-
04.

O1 Aokipég Tunou og kahwdia nepidapBavouv TiC "HAeKTPIKEG AOKIMEC TUNOU OTO ETOIHO KAAWDIO"
onwg kabopilovtal oTnv napaypa@o 6.3.1.1 Tng napouaoag, Ti¢ "Mn - NAEKTPIKEG AoKIKEG TUNOU oTa
ouUOTATIKA Tou KaAwdiou Kal aTo £TOINO KAAWDIO" ONw¢ kabopilovTal oTnv napaypago 6.3.1.2 Tng
napoloac kai TiIC "AoKIMEC Tunou og kKaAwdlo Pe €EwTePIKO NePiBANUA NOAUCTpwHATIKOU TUMOU"
ONw¢ NeplypagovTal oTnv napdypago 6.3.1.3 Tng napouodac.

6.3.1.1 HAekTpikeG Aokipéc TUNou o€ £EToINA KAA@JIA
(ELECTRICAL TYPE TESTS ON COMPLETED CABLES)

O1 JOKIYEG Mou avagépovTal oTnv napdypa@o autn Ba npénel va ektehoUvTal oUPQWVA WE TNV
napaypago 13.3 Tou IEC 60840/2004-04 o< dciydaTa £TOINOU KAAWDIOU PE PNKOG TOUAdxioTov 10
METPWV, €EAIPOUNEVWV TWV EEAPTNHATWV DOKIMAG.

Me Tnv €€aipeon NG SoKIKAG "METpNon €Pd" Nou Pnopei va yivel o dIaPopeTIKO OOKIMIO, OAEC Ol
aMec dokipéc Ba npénel va ekTeAeoBouv dladoxika oTo idlo dokiio. TMpIv TNV eKTEAEON TwV
HAekTpikwv OoKipwv Tunou Oa npénel va yivel PETPNON Tou NAYXOUG TnG MOVWONG Ot €va
avTINPOOWNEUTIKO KOUUATI TOU PKOUG nou Ba xpnoiponoindei yia Tic dOKIYEC, yia va eAeyxOei OTI To
nayoc Oev £ival UNEPUETPO, OUYKPIVOUEVO WE TO KaBOPI(OPEVO ano TOV KATAOKEUAOTI) OVOUAOTIKO
naxog.

H péBodocg PETPNONG Kal 01 anaiThoelc 6oov apopd TIC TAoEIC doKIKNG kaBopilovTal oTnv Napdypapo
12.3.1 Tou IEC 60840/2004-04.

>€ KGOe NeEPINTWON TO UAKOC TOU KaAwdiou nou Ba xpnaiponoinBei yia TIG HAeKTpIKEC AokIKEG TUNOU
Ba npénel va £xel JEoo Nayoc HOVwaonG nou dev Ba unepPaivel TNV OVOUACTIKA TIUN NEPIOCOTEPO aAnod
15%.

H aMnAouxia Twv dokipwv Ba gival wg eEnc:

a) "Aokiun kapywng" akohouBoupevn and Tn "Aokiun Hepikwv ekkevwoewv" (BENDING TEST,
FOLLOWED BY PARTIAL DISCHARGE TEST). EkteAoUvTal oUP@wva Pe TIC napaypdpouc 12.3.3 kai
12.3.4 Tou IEC 60840/2004-04.

B) "Métpnon £@d" (TAN & MEASUREMENT).
EkTeAeiTal cUppwva pe Tnv napaypago 12.3.5 Tou IEC 60840/2004-04.

y) "AoKiun Taong pe BepUIkoUC KUKAOUC" akoAouBoUpevn anod Tn "AOKIUN HEPIKWV EKKEVWOEWV O
Beppokpacia nepiBAAovToc”, n onoia Oa ekTeAeiTal PeTG Tov TeAeuTaio Oeppikd KUKAO N
EVAAAKTIKA, JETA TN DOKIUN KPOUCTIKAG TAONG.

(HEATING CYCLE VOLTAGE TEST FOLLOWED BY PARTIAL DISCHARGE MEASUREMENT AT
AMBIENT TEMPERATURE).

EkTeAeiTal oUppwva pe Tnv napaypago 12.3.6 kai 12.3.4 Tou IEC 60840/2004-04.

0) "AOKIURy KPOUOTIKAG Taonc" akoAouBoupevn anod Tn Ookiur "AINAEKTPIKAG avToxnG O€
evalaoodpevn Taon".

(LIGHTNING IMPULSE VOLTAGE TEST, FOLLOWED BY A POWER FREQUENCY VOLTAGE TEST).
ExTeAeiTal oUN@wva e Tnv napdypago 12.3.7 Tou IEC 60840/2004-04.



€) "NAOKIUN HEPIKWV EKKEVWOEWV O Ogpuokpacia nepIBAMNOVTOC", €av Oev  EKTEAEOTNKE
MPONYOUMEVWG OTnV Mo navw napaypago Y).(PARTIAL DISCHARGE TEST AT AMBIENT
TEMPERATURE).

oT) EEETaon kaAwdiou PETA TNV OAOKANPWGCN TWV NApanavw SOKIK®V.
(EXAMINATION OF THE CABLE ON COMPLETION OF THE ABOVE TESTS).
EkTeAeiTal cUppwva pe Tnv napaypago 12.3.8 Tou IEC 60840/2004-04.

MeTpnon Tng "EIBIKAG AvTioTaong Twv Hulayoyipwv Owpakicewv" (RESISTIVITY OF SEMI-
CONDUCTING SCREENS) 6a npénel va yivel og ExwpioTd doKipio, cUNpWvA PE TNV Napdypapo
12.3.9 Tou IEC 60840/2004-04.

6.3.1.2 Mn - HAekTpikEc Aokipec TUNOU OTA CUCTATIKA TOU KAA®WSiOU KAl OTO £TOIHO
KaA®dio
(NON - ELECTRICAL TYPE TESTS ON CABLE COMPONENTS AND ON COMPLETED CABLE)

O1 Mn - HAekTpIkEG DOKIMEG TUMOU MOU avagEPOVTAl 0TA GUCTATIKA Tou kaAwdiou aAAd kal oTo
£TOIMO KaAWDIO Ba ekTeAOUVTAl CUPPWVA HE TNV napaypago 1 2.4 Tou IEC 60840/2004-04, kai Ba
eival ol €€nc:

- "EAEYX0G OTNV KATAOKEUN Tou kaAwdiou".
(CHECK ON CABLE CONSTRUCTION).
ExTeAeiTal oUN@wva e Tnv napdypago 12.4.1 Tou IEC 60840/2004-04.

- "EnaAnBsuon Twv PNXavik®v IDI0TATWY TNG HOVWONG Npiv Kal JETa Tn ynpavon".

(TESTS FOR DETERMINING THE MECHANICAL PROPERTIES OF INSULATION BEFORE AND AFTER
AGEING).

EkTeAeiTal oUppwva pe Tnv napaypago 12.4.2 tou IEC 60840/2004-04.

- "EnaAnBeuon Twv PNXavikwv IDI0TATWY Tou eEwTepikoU pavdla, npiv kal JeTa Tn ynpavon".
(TESTS FOR DETERMINING THE MECHANICAL PROPERTIES OF OVERSHEATHS BEFORE AND AFTER
AGEING).

EkTeAeital ouppwva pe Tnv napaypago 12.4.3 Tou IEC 60840/2004-04.

- "NOKIJEC Yr)pavonc o€ KOPPATIA £TOIHOU KaAwdiou yia EAEyX0 TNG CUKBATOTNTAG TWV UAIKGOV",
(AGEING TESTS ON PIECES OF COMPLETED CABLE TO CHECK COMPATIBILITY OF MATERIALS).
ExTeAeiTal oUPQwva e Tnv napdypago 12.4.4 Tou 60840/2004-04.

- "Aokiun anwAeiac palac oTov eEwTePIKO Yavdua anod PVC Tunou ST2".
(LOSS OF MASS TEST ON PVC OVERSHEATHS OF TYPE ST2).
EkTeAeiTal oUppwva pe Tnv napaypago 12.4.5 Tou IEC 60840/2004-04.

- "AoKIun nieonc o€ uwnAr Bepuokpaaia yia eEwTePIKOUG HavOUEeC”,
(PRESSURE TEST AT HIGH TEMPERATURE ON OVERSHEATHS).
EkTeAeiTal ouppwva pe Tnv napaypago 12.4.6 Tou IEC 60840/2004-04.

- "AOKIPEG O€ XapnAn Bepuokpacia og eEwTepikouc pavoueg PVC (Tunou ST1 kai ST2)". (TEST ON
PVC OVERSHEATHS (ST1 AND ST2) AT LOW TEMPERATURE).
EkTeAeiTal ouppwva pe Tnv napaypago 12.4.7 tou IEC 60840/2004-04.

- "Aokiun avtoxnc Tou eEwTepikoU pavdua PVC (TUnou ST1 kai ST2) ot pnyHaT®OoEeIC AOYw
ynpavong".

(HEAT SHOCK TEST FOR PVC OVERSHEATHS (ST1 AND ST2)).

ExTeAeiTal oUM@wva e Tnv napaypago 12.4.8 Tou IEC 60840/2004-04.



- "AOKIUN EMIPAKUVONG TNG HOVWONG XLPE "ev Bepum" ".

(HOT SET TEST FOR XLPE INSULATION).

ExTeAeiTal oUpwva pe Tnv napaypago 12.4.10 Tou IEC 60840/2004-04.

- "METpNON NEPIEXOUEVOU TOU YPaPITOUXOU UNKOU OTOV £EWTEPIKO Yavdua ano PE (Tunou
ST3 kai ST7)"

(MEASUREMENT OF CARBON BLACK CONTENT OF BLACK PE OVERSHEATHS (ST3 AND ST7)).
EkTeAeiTal oUppwva pe Tnv napaypago 12.4.12 Tou IEC 60840/2004-04.

- "AoKIUn ouppikvwang Tng Hovwong XLPE".
(SHRINKAGE TEST FOR XLPE INSULATION).
ExTeAeiTal oUppwva Pe nnv napaypago 12.4.13 Tou IEC 60840/2004-04.

- "AoKIun ouppikvwong Tou eEwTepikoU pavdua PE (Tunou ST3 kai ST7)".
(SHRINKAGE TEST FOR PE OVERSHEATHS (ST3 AND ST7)).
ExTeAeiTal oUpwva e Tnv napaypago 12.4.14 tou IEC 60840/2004-04.

- "AoKIUN UNO CUVONKEC PWTIAC YIa KaAwdIa PE EwTePIKO pavdua PVC Tunou ST1 kar ST2".
(TEST UNDER FIRE CONDITIONS).
ExTeAeiTal oUpwva e Tnv napaypago 12.4.17 tou IEC 60840/2004-04.

- "Aokiun dlanepaTtdTnTac Udartoc”.
(WATER PENETRATION TEST).
ExTeAeiTal oUMQwva We nnv napaypago 12.4.18 Tou 'EC 60840/2004-04.

6.3.1.3. Aokipég TUNou os KaA®dI0 PE EEWTEPIKO NEPIBANUA NOAUCTPWHATIKOU TUNOU
(TYPE TESTS ON CABLE WITH LAMINATED PROTECTIVE COVERING)

O1 NpOOBETEG AUTEG OOKIYEG eKTEAOUVTAl 0 KaAwdIia Ta onoia OIaBETouV €EWTEPIKO NEPIBANKa
MoAuoTpwpaTikoU Tunou (LAMINATED PROTECTIVE COVERING) kai okono £Xouv TNV €KTIINON TNG
KATAOKEUAOTIKAC NOIOTNTAC TOU NePIBANUATOC auTou.

O1 JoKIYEC auTéc Ba exTedouvTal oUppwva Pe To ApBpo "GUIDELINES FOR TESTS ON HIGH
VOLTAGE CABLES WITH EXTRUDED INSULATION AND LAMINATED PROTECTIVE COVERING" Tng
napaypdagou 2 Tou Teuxoug No 141/APRIL 1992 (WG 21.14) Tou nepiodikoUu ELECTRA Tng CIGRE,
Kal ol anaiTnoeig Toug Ba eAéyxovtal cUPPWVA Y Ta kabopilOpeva aTnv Napaypapo 3 Tou idiou
apBpou Tou nepiodikou ELECTRA.

H ocipd Twv dokipwv Ba npénel va ival n &g :

AOKIUEC OTO E£TOIUO KAAWDIO

a. "Aokiun kapwng" (BENDWG TEST) oUpgwva pe Tnv napdypago 2.1.1 Tou dapBpou nou
npoavapepaye. H Ookiyny 6a npaypaTonoigital o€ IKAvO MNKOG KaAwdiou, €101 WOTE va
NPOETOINACTOUV KAaTAAANAa Ta deiypaTa kaAwdiou nou Ba xpnaoiponoinfouy yia TiG nio KATw JOKIYEC:

- "AokIun BeppikwV KUKAwV" (THERMAL CYCLE TEST) cUp@wva pe Tnv napaypago 2.1.2 Tou idiou
apBpou.

- "Aokiun dlapnkoug npooTaciag évavTi diadoong uypaaiac" (LONGITUDINAL WATER PENETRATION
TEST) nou ekTeAEITal kal EAEYXETAI CUPPWVA WE TIC Napaypagouc 2.13 kai 3.1, avrioToixa, Tou idiou
apBpou.

- "Aokiun pnxavikng avroxng”" (IMPACT TEST) nou ekTeAeiTal cUPQWVA Ke TNV Napaypagpo 2.1.4 Tou
idlou apBpou, kai akoAouBeiTal anod Tnv Aokiun AiaBpwong (CORROSION TEST) kai OnTIkO €Aeyxo
(VISUAL INSPECTION), nou ekTehoUvTal kal EAEyxovTal cUMQWVa WE TIG napaypagoug 2.1.7, 2.1.8
kai 3.3 kai 3.4, avTioToixa, Tou idlou apBpou.



B. "Aokiun BpaxukUkAwong" (SHORT CIRCUIT TEST), nou ekTeAeiTal cUPPwvVA PE TNV napdypago
2.1.5 (2.1.5.0 - THERMAL EFFECTS kai 2.1.5.b - EDUCED VOLTAGE EFFECTS) kai eAeyxeTal
oUppwva Pe Ta kabopildpeva oTnv napaypago 3.2 Tou idiou apbpou.

y. "Aokiun nAgupikng nieong" (SIDEWALL PRESSURE TEST) cup@wva We Tnv napaypago 2.1.6 Tou
idlou apiBuou, akohouBoupevn anod Tn Aokiun AIaBpwong kal ONTIKOU €AEyXou, OUP@WVA WE TIC
napaypagouc 2.1.7, 2.1.8 kai 3.3 kai 3.4 Tou idlou apbpou.

AOKIJEG 0TA OUCTATIKA TOU KAAwdiou

- "AOKIMN avToxXNG ouykOAANONG Tou PETAAAIKOU pavoua”.

(ADHESION STRENGTH OF METALLIC FOIL).

H dokiun ekTeAeiTal cUPQPWva PE TNV napaypago 2.2.1 Tou apbpou nou npoavaepaye, o€ kKakwdia
OTad ornoia TO MPOCTATEUTIKO KAAUPHA NPOOKOANATAl OTO OUVOETIKO €€wTepIkO pavdua, Kal n
anaitnon kabopileTal oTnv napaypago 3.5 Tou idlou apbpou.

- "AOKIUN anokOAANOoNG TNG ENIKAAUWNG ToU PETAAAIKOU GUAAoU".

(PEEL STRENGTH OF OVERLAPPED METALLIC FOIL).

H Ookiun ekTeAEiTal ouhpwva Pe Tnv napdypa®o 2.2.2 Tou apbpou Mou npoavapEPApe Kai n
anaitnon kabopileTal oTnv napaypago 3.6 Tou idiou apbpou.

6.3.2 Aokipéc Tunou o€ SuoTnuata KaAwdinv
(TYPE TESTS ON CABLE SYSTEMS)

O1 AokipéG nou kaBopidovTal o' auTh TNV Napaypagpo okono £Xouv va anodeifouv Tnv IKAvonoInTIKA
AeiToupyia kaAwdiou e ouvappoloynuéva €€apthuata kal Oa exkTehouvral oUPPWVA HPE TNV
napaypago 12 Tou IEC 60840/2004-04.

Ta e€apTtraTa Oa ival kaivoUpyia, kabapa kai Enpa kai Ba npeEnel va ouvapuoAoyouvTal cUPpwva
ME TIC 0dNYIEC TOU KATAOKEUAOTH TOUC.

O1 Aokipég TUnou o€ ZuoTnpaTta KaAwdiwv nepidappavouyv Tig "HAeKTPIKEG AoKIPEC TUNOU GE
£TOINA oUOTANATA KAAWdIWV" ONwg kabopilovtal oTnv napdypago 6.3.2.1 TnG napovoac, Tic "Mn-
NAEKTPIKEG AOKIUEG TUNOU OTA OUCTATIKA TOU KaAwdiou Kal aTo TOINO KAAwAI0" Onwg
kaBopifovTal oTnv napaypago 6.3.1.2 Tng napouoag kai TiG "Aokiuég Tunou o€ kaAwdlo e
eEWTEPIKO NEPIBANMA NOAUCTPWHATIKOU TUMOU" ONWE NepypagovTal oTnv napaypa®o 6.3.1.3 Tng
napouoag,.

6.3.2.1 HAekTpikEC Aokipec TUNOU OE £TOINA CUOTHHATA KAA®WSI®WV
(ELECTRICAL TYPE TESTS ON COMPLETED CABLE SYSTEMS)

O1 JOKIYEG Mou avagépovTtal oTnv napaypa@o auTn Ba npénel va ekteholvTtal oUPQWVA WE TNV
napaypago 12.3 Tou IEC 60840/2004-04 ot &va n nepioodTepa OeiypaTa £Tolgou KaAwdiou,
avaloywe Tou NANBOUC TWV EPNAEKOMEVWV €EAPTNHATWY, ME WAKOC TOouAdxioTov 10 PETpwV,
€EAIPOUPEVWV TWV €EAPTNHATWV.

To eAdxioTo koG eAeuBepou kahwdiou PeTA&U eEapTnudTtwv Ba npenel va sival 5 peTpa. Ta
e€apTApaTa Ba npenel va GuvappoAoyouvTal HETA TN OOKIKN KAUWNG Tou kaAwdiou. 'Eva deiypa and
k@Be TUNO €€apTAaTog Ba npénel va dokiyaleTal.

Ta kaAwdia kai Ta eEapTnuaTa 6a Npenel va ouvappoAoyoUvTal 0nwc unodeIKVUETAl OTIC 0dnYieg Tou
KATAOKEUAOTHR, Ke TNV idla NoidTNTa Kal TNV N0o0TNTA NAPEXOMEVWY UAIKWV, CUHUNEPIAANBAVOUEVWV
TV AINAVTIKWV €AV UNAPXOUV.

Me Tnv €€aipeon TnNG dokiung "MeTpnon €pd" nou Wnopei va yivel o€ dIaQOopPETIKO JOKIUIO, OAEG Ol
aMeG dokIpEC Ba npénel va ekTeAeoBouv O1adoxika oTo idlo Jokipio. TMpiv TNV €KTEAEON Twv
HAekTpikwv Ookipwv Tunou Oa npénel va yivel PETPNON Tou NAYXOUG TNG MOVWONG Ot €va
avTINPOCWNEUTIKO KOPUATI TOU PAKOUG Nou Ba Xpnaoiponoindei yia Tig 0oKIUES, yia va eAeyxBei 0TI TO



nayoc Oev €ival UNEPUETPO, OUYKPIVOUEVO WE TO KaBOPI(OPEVO ano TOV KATAOKEUAOTI) OVOUAOTIKO
naxoc,

H pyéBodoc PETPNONG Kal o1 anaiThoelc 6oov apopd TIC TAoEIC doKIKNG kaBopilovTal aTnv Nnapdypapo
12.3.1 Tou IEC 60840/2004-04.

>e KAOe NePINTWON TO UAKOG TOU kKaAwdiou nou Ba xpnaiuonoinBei yia TIG HAeKTPIKES AokIKEG TUNOU
Ba npénel va €xel JEoo nayoc HOvwaong nou dev Ba unepPaivel TNV OVOUACTIKA TIUN NEPIOCOTEPO Anod
15%.

H aAnAouxia Twv dokipwv Ba ival n €Eng :

a) "Aokiun kapync" akoAouBoUpevn and Tn ouvapuoAdynon Twv uno dokiun eEapTnUATWV kal ano
TN "AOKIUA MEPIKWV EKKEVWOEWY O Beppokpaaia nepiBariovTog”. (BENDING TEST ON THE
CABLE FOLLOWED BY INSTALLATION OF THE ACCESSORIES AND A PARTIAL DISCHARGE
TEST AT AMBIENT TEMPERATURE). EkteAoUvTal oUPQwva e TIC napaypagoug 12.3.3 kai 12.3.4
Tou IEC 60840/2004-04.

B) "MéTpnaon €@d".
(TAN & MEASUREMENT).
ExTeAeiTal oUN@wva e Tnv napdypago 12.3.5 Tou IEC 60840/2004-04.

y) "Aokiun Taong pe BepuIkoUG KUKAOUG".
(HEATING CYCLE VOLTAGE TEST).
EkTeAeiTal oUppwva pe Tnv napaypago 12.3.6 Tou IEC 60840/2004-04.

O) "AOKIUEG HEPIKWV EKKEVOEWV".
(PARTIAL DISCHARGE TESTS).

- o€ Beppokpaacia nepiBaiovrtoc (AT AMBIENT TEMPERATURE)
- o€ uynAn Bgppokpacia (AT HIGH TEMPERATURE)

ExTedoUvTal oUp@wva e Tnv napdypago 12.3.4 Tou IEC 60840/2004-04, peTa and Tov TEAEUTAIO
Beppikd KUKAO TNG NIo NAvw Y) JOKIKAG 1), EVAAAAKTIKA, JETA ano TNV €KTEAEDN TNG NIO KATW €)
OOKIMAG KPOUGTTIKNG TAONG.

€) "AOKIUR} KPOUOTIKNG TAong" akoAouBoUpevn and Tn "Aokidry OINAEKTPIKNAG aVTOXNG O€
evaA\aooopevn Taon".

(LIGHTNING IMPULSE VOLTAGE TEST, FOLLOWED BY A POWER FREQUENCY VOLTAGE TEST).
ExTedoUvTal oUp@wva e Tnv napdypago 12.3.7 Tou IEC 60840/2004-04.

oT) "AOKIJEG MEPIKWV EKKEVWOEWV" €av OEV €XOUV MPONYOUMEVWG €KTEAEOBEI oTNV Mo NAvw d)
napaypaqgo.

0) "NOKIPEC TNG €EWTEPIKNG NPOOTACIAG YIa COUVOECHOUG Peoa oTo €dagoc”. (TESTS OF OUTER
PROTECTION FOR BURIED JOINTS). EkTeAoUvTal oUp@wva pe To Mapaptnua H (ANNEX H) Tou IEC
60840/2004-04. O1 dokIyEC auTeg Ba epappolovTtal o€ Eva OUVOEOHO Mou EXel NepAcel Tn OOKIKNA
BepuIkwV KUKAWV (napaypagog y) i o€ £va EexwpioTd oUVOETHO 0 0Moiog EXEl NEPATEl TOUAAXIOTOV
TpeIg BeppikoUG kUkAoUG (BAéne ANNEX H Tou IEC 60840/2004-04).

n) E&Taon Tou ouoTrhuaTog kaAwdiou - KAAWDIO Kal €EAPTAMATA - WETA TNV OAOKARPWON TWV
napanavw SOKIPWY.

(EXAMINATION OF THE CABLE SYSTEM WITH CABLE AND ACCESSORIES ON COMPLETION OF THE
ABOVE TESTS).

ExTeAeiTal oU@wva e Tnv napaypago 12.3.8 Tou IEC 60840/2004-04.



KaTtd TIc OOKIMEC V) €wc {) ol oUvdeopol Ba dokiyalovTal UMOXPEWTIKA HE TO €EWTEPIKO TOUG
NPOCTATEUTIKO NEPIBANMA.

Métpnon Tng "EIdIkNG AvTtioTaong Twv Hulayoyiov Owpakioswv" (RESISTIVITY OF SEMI-
CONDUCTING SCREENS) 6a npénel va yivel og xwplaTo dokipio, cUpgwva Je Tnv napdypago 12.3.9
Tou IEC 60840/2004-04.

6.4. HAEKTPIKEZ AOKIME:X META THN ErKATAZTAZH (ELECTRICAL TESTS AFTER
INSTALLATION)

DAOKIJEG O€ VEEGC KATAOKEUEG ekTeEAOUVTAI OTAV N £yKATAOTACN Tou KaAwdiou kal Twv EapTNUATWV
TOU £XEl OAOKANPWOEI.

6.4.1. Aokiyn ouvexoug TAong Tou eEwTepikou pavdua (DC VOLTAGE TEST OF THE
OVERSHEATH)

O e&wTepIkOC pavduac Tou kaAwdiou Ba npénel va eAEyXeTal GUPPWVA PE TA ava@epOPeva oTnv
napaypago 5.4.1.3. Tng napoloac (QMEOWC META TNV TOMOBETNON TOU KaAwdiou npiv Tnv
OUVAPHUOAOYNON TWV OUVOECHWV GAAG Kal @' OAOKANPN TN YPAUMA META TNV KATAOKEUN TWV
OUVOETPWV) KaBwg €niong Kal To NPOOTATEUTIKO NEPIBANKA TWV CUVOECHWV TNG YPAMHNG.

O1 dokIYEC Ba ekTeAoUVTal CUPPWVA e TRV nap. 15.1 Tou IEC 60840/2004-04 (nou napanépnel GTov
Kavoviopo IEC 60229) kal oUMpwva HE TIC avaPePOMPEVEG ANAITAOEIG OTNV idld ONWG Mo NAvw
napaypago Tn¢ Mapouoac.

SKkono¢ Twv AoKIpwv PETA Tnv EykatdoTaon (Site Tests) eival va katadeixBei n akepaidTnTa TOU
Havdua apeowe PETA TNV TOnoBETNON Tou KaAwdiou 0To €0aPoc aAAd Kal PETA TN AsIToupyia TNG

YPApHAG.

'ETo1 Ba npénel va ekTeAOUVTAl WG EENG :

a). AJEOWC META Tnv TOMoBETNON €vTOC Tou €0AQOUC KABs oTpogeiou kaAwdiou npiv Tn
OUVAPHOAOYNGCN TWV CUVOETHWV.

B). & oAOKANPN TNV KAAWJIAKN YPAUMA AUECWC PETA T CUVAPHOAOYNON OAWV TWV OUVOECHWV
auTnC.

Ta anoteAéopara TnG Mo navw a) dokIUnG Ba nNpenel va gival TAuTOoNUA KE auTa TwWV JOKIKMWVY Nou
eKTEAEOTNKAV O0TO EpyooTdocio, 6nw¢ autd npokunTouv Pe To kaBopildpevo "minimum volume
Resistivity at 20° C" Tou pavdua .

Ta anoteAéopara TnG nio navw B) dokiung (o€ 0AOKANPN Tn ypauun) Oa eivar cuypwva pe 1o IEC-
60229, dnAadn avroxn Tou pavoua og 10kV (DC) eni 1min.

Eav kaTa TnVv eKTEAEON OAWV TWV NIO NAVw JOKIJWV NApOUCIAcTEl acToXid, 0 NPounBeuTAC Ba Npénel

va €NIOKEUACEl TIG EYKATAOTACEIG TNG KAAWDIAKNG YPAUKAG HEXP! TNV TEAIKN EMITUXH OAOKANPWGN
auTwv.

6.4.2 Aokiun evaAAagoOoUEVNG TAONG TG HOVWONG
(AC VOLTAGE TEST OF THE INSULATION)

H dokiun Ba ekTeAeiTal cUP@Wva Pe Tnv napaypago 15.2 Tou IEC 60840/2004-04.



7. ENI2HMANZH

Mavw oTnv enipaveia Tou eEwTepikoU pavdua Ba undpxel kataAAnAn emonuavon. H enioripavon 6a
npéEnel va gival ave&iTnAa ypaupevn PYe avayAupouc XapakTnpes/yneia otov pavola Tou KaAwdiou
KaTa PAKOG dUO JIAUETPIKWS AVTIBETWV YPAUH®V. To didoTnHa PETAEU Tou TEAOUG HIAG ONHAVOEWG
Kal TNG apXNG TnG enopevng, O Ba npénel va unepPaivel To 1 PETPO. To €AAXIOTO UWOG Twv
xapaktnpwv Ba npénel va sival 4mm. Eniong otov eEwTepikd pavdua Tou kalwdiou Ba npénel va
undapxel enionuavan oAIKAG NPOOJEUTIKAG PNKOPETPNONG ava PETPO KRKoug (M) yia To gUVOAO Tou
napayyehbévrog kahwdiou.

H emonuavon Twv kaAwdiwv Ba Qépel Ta €ENC GTOIXEIA :
- Avagopa otnv napouoa Texvikr Mepiypagn.

- Eynopikd onua KataokeuaoTn.

- AilaTopn Kal UNIKO KATAOKEUNG aywyou.

- YAIKO povwongc.

- XapaktnpioTikr) Taon Us/U (Umax ).

- 'ETOG KaTAOKEUNG.

- AvayvwpIoTIKO Ona napTidag napaywyng.

- Ap1Buo¢ Z0ppaong ..../AEH.

8. ZY2ZKEYAZIA

Ta kaAwdia Ba TonoBeToUVTAl O TUPNAvA Kal Ba NpooTaTeUovTal PE ToV KAAUTEPO TPOMO anod {nUIEC,
avaloya Pe Tn HEBODO PETAPOPAC TOUC OTO XWPO £YKATACTAONG. 2€ KABE NepinTwaon 6a undapxel
NEPIMETPIKO oavidwpa nou Ba KaAUNTel NANPWC TNV NEPIPEPEId TOU OTPOPEIOU anod Xovdpooavideg
eAAxIOTOU nayxouc 4 cm. Kabe akpo Tou KABe PNKoug kaAwdiou Npénel va o@payiodei kaTda oTeyavo
TPOMNO AUEOWC META TIC OOKIMEC OTO €PYOOTACIO TOU KATAOKEUAOTI KAl MPOKEIYEVOU MEPI TOU
eEWTEPIKOU TOU AKpou, auTtd Ba £xel NPOCAPUOCHEVN KEPAAN €AENC and akpoOEKTN CUMNIEDTTO,
EMNITPENOMEVNC TAVUONG OXI MIKPOTEPNG and To OpIo EPEAKUCHOU Tou aywyoU (6Kg/mm? yia aywyo
Cu, 4 Kg/mm? yia aywyo Al).

Ta Tupnava, Ta onoia 8a npounBdeUsl 0 KATAOKEUAOTNC Ba gival JETAAANIKA, OTIBAPAC KATAOKEUNG, HE
agovec anod xaAuBa, Ikava va avtEXouV TIG MNXAVIKEG KATANOVNOEIG Nou EEackouvTal kaTda Tn didpKela
TNG €YKATAOTAONG TOU KaAwdiou, Ba PpEpouv £kaoTo BAon PETAAAIKN €Ni TNG onoiag Ba €ival oTEPEwS
ao@aliopéva (Je NAEKTPOKOAANGON 1 EI0IKOUG OPIKTHPEC).

H onn Tou a&ova Tou Tupnavou Ba npenel va €xel JIAUETPO OxI MIKpOTEPN and 80mm. Kabe TUpnavo
Ba @epel emionpavon (gite an' euBeiag oTo TUKNAVO, EITE PE HETAAAIKN Nivakida oTabepa OTEPEWHEVN
0' auTO) WE TA MIO KATW OTOIXEIA :

- A/A Tupnavou.

- Enwvupia i Eynopiko onua KataokeuaoTr) / 'ETOG KATAOKEUNC,.
- AlaToun kal UAIKO KaTAoKEUNG aywyouU Kal UAIKO JOVWOoNG.

- XapaktnpioTikr) Taon Us/U (Umax ).

- AKpIBEG UNKOG kaAwdiou OTO TUKNAVO.

- ZTOIXEIa YNKOMETPNONG KAAwJiou.

- KaBapd kai pikto Bapoc.

- AEH / apiBuog Zuppaonc.

- ®opa KUANoNG.



NAPAPTHMA No 1

(MNapaypa@og 9.1.1. Tng AA- 168)

KatdAoyog ZToixsiwv Mnxavoypapnong tng T.M.

1. Baoika Teyvikd XapakKTnploTIKA

1.1. Ynoyeio kaAwdio YT

1.2. Mévwon XLPE

1.3. Aywyoc anod oUppaTta aAoupiviou

1.4. Aywyog and ouppaTta xaAkou

1.5. KaAwdio pe poAupdIvo pavdua

1.6. KaAwdio pe €EwTepikd nepiBAnua noAuoTpwpaTikoU TUNOU
2. Kwdikoi apiBuoi Twv KUpIOTEPWV Kavoviouwyv

2.1. IEC - 60840/2004-04

2.2. HN - 33 - S -52/1988

2.3. Mep1odikd ELECTRA (CIGRE) No 141/APRIL 92
2.4. Meplodikd ELECTRA (CIGRE) No 173/AUGUST 97
2.5. IEC - 60229/82

3. Kataloyog AokIpov

3.1. AokIYEG Zelpdc (oUMPWVa PE TNV napaypago 6.1. TnG napouoag)
3.2. AsiypatoAnnTIKEG OOKIPEG (CUNQWVA PE TNV napdypago 6.2 TnG napouaac)
3.3. Aokipgég Tunou (oUPewva Pe TNV napdypago 6.3 TnG napouoac)

3.4. HAekTpIKEG OOKIMEG META TNV eykaTtdoTtacn (ocUP@wva HE TNV napaypa®o 6.4 Tng
napouaoac)



NAPAPTHMA No 2
(Napaypa@og 9.1.2 Tng AA- 168)

ZTOoIXEia nou Oa unoBaAAovTal YUE TV npoc@opd

O1 npooopeg TwV OiKWV NOU CUPMPETEXOUV O Alaywviopo npopnBeiag kaAwdiou 150 kV,
Ba npEnel va nePIEXOUV TA MNIO KATW OTOIXEIQ :

1.

MARPwW¢ cupnAnpwpévo To MNapaptnua A Tng napouoacg Ye 6Aa Ta oToixeia Tou kKaAwdiou
Kal TWV UAIKQV TOU.

. 2X€D10 £YKAPOIAag TOUAG TOU KAAwdiou O€ TPEIC OEIPEC.

. ZToIX€ia nmapaywyng Tou kaAwdiou (TUNOC CUOKEUNG napaywyng Hovwong, HEB0dOG

eEwOnonc povwong, HEBodOC WUENG, NPWTEC UAEG UANIKWV KATAOKEURG, K.a.).

MioTonoiNTikG €mTUXoUC €KTEAEONC Aokidwv Tunou (nNpwToOTUNA 1 ENIKUPWHEVA
avTiypagpa) anod epyacTnplio dokiywv dianioTeupévo kata EN 45001 ) and dokIuéG oTo
KAEM 1y €xouv eykataoTabei ota dikTua TnNG AEH ka1 €xouv AeIToUupynoEl e ENITUXia.

. 2UOTATIKEG €MIOTOAEC (NpwTOTUNA N €NIKUPWHEVA avTiypapa) anod AAAeC HAEKTPIKEG

ETaipeiec Tn¢ Eupwnaikig ‘Evwong nou 8a nioTonoiouv 0TI 6Aa Ta UAIKA kal eEapTApaTa
TNG KAAWDdIAKAG YPAUMUNG EXOUV gykaTaoTabei aTa 8ikTud TOug yia TouAdaxioTov 5 xpovia
Kal AeIToupyoUv Xwpic npoBARuaTa.

. MioTonoinTikd AlanioTeuong Tou EpyooTaciou kataokeung kata ISO 9001 i 9002.

. Ava@opd otnv napouoa TexVikn Mepiypa®n Kar TUXOV anokAIiCEIC and auTnv.



NAPAPTHMA A

FEVIKEG NANPOPOPIEG, AENTOPEPEIEG KAl EYYUNOEIG Yia HOVOnoAIko kaAwdio 150 kV pe povwon

XLPE, nou 6a xopnynBoUv and Tov KataokeuaoTn.

1. Aywyocg (Conductor)

1.1. OvopaaoTikn diaToun aywyou

1.2. ApIBUOG Kal OVOUaoTIKA JIAUETPOG oUpUaTIdiwV e mm
1.3. EAaxioTn €€wTepikn dIQPETPOG mm
1.4. Meyiotn €€wTepikn dldpeTpog . mm
1.5. BAHa eAIKWOEWG TWV OTPWOEWV TWV CUPHATIdIWV ... mm

1.6. MéyioTn avTioTaon aywyoU 0 OUVEXEC peUPa oToug 20° C ...... Q/km
1.7. MéyioTn nediakn évraon oTov aywyo o Taon Uo ... kV/mm
1.8. ZToIXEia xpnoipgonoloUhevou UAIKOU yia TnV NpoaTacia £vavTi

uypaaciac

2. Hulaywyiya orpwuara (Semi-conducting layers)

- 2TOIXEia UAIKOU KATAOKEUNG NUIAY®YIHWV OTPpWHATWV (TUNOG,

npoun®euTng, KAM)

2.1. Hulayoyiyo oTp@wud aywyou

2.1.1. OvopaoTIKO NAX0GC . e
2.1.2. EAaxioTn €EWTEPIKA DIAPETPOC e mm
2.1.3. MéyioTn €€wTepIKA DIAUETPOC e mm
2.1.4. MéyioTn OINAEKTPIKA KATANOVNON ..... kV/mm

2.1.5. EI0IKN nAekTpIKN avTiotaon . Q.m

2.2. Hulayoyiyo oTp@wud JOvwonc

2.2.1. OvopaoTikd ndaxo¢c .. mm
2.2.2. EAGx10Tn €€wTEPIKN OIAUETPOG e mm
2.2.3. MéyioTn €€wTepIkA OIAUETPOC e, mm
2.2.4. MéyioTn dInAekTpIKA KATAnoévnon e kV/mm

2.2.5. EIBIKA NAEKTPIKN avTioTaon  eeeeeeeens Q.m



3. Mévwon (Insulation)

3.1. YAIKO KATAOKEUNG HOvVwong (TuUnog, NnpounBeuTnc,

oTOIXEia UAIKOU, KAM.) e,

3.2. OvopaoTikd maxoc . mm
3.3. EAaxiotn €EwTepIkn SIAUETPOC e mm
3.4. MéyioTn €EwTeEPIKA DIAUETPOC e mm
3.5. MéyioTn dInAekTpIkA katandévnon e kV/mm

3.6. Mnxavika XapakTnpIioTIKA JOVWonG oUPpWVa PE TOV

Mivaka 5 Tou IEC - 60840
3.6.1. EQeAKUOHOG NpIV KAl HETA TN YAPAVON eeeveeeees N/mm?
3.6.2. EmigAkuvon Npiv Kal HETA TN YAPAVON weeeeeeeeeeeeennns %
3.7. Tponog napaywyng TnG HOVwaong

4. Owpdakion (Screening)

4.1. MoAuUBdivoc pavduac

4.1.1. Tunog pOAUBDOU i KPANATOC KAl avaAuTikr ouoTaon autoU kal Kavoviouog
4.1.2. OvopaoTikO Naxoc gavdla e mm
4.1.3. EAGxI0TN €EWTEPIKA DIAUETPOC  ereeevvrresnnn,
4.1.4. MeyioTn €EWTEPIKN OIAUETPOG  eeeeeerrrrnnans
4.1.5. AvToxn O€ EPEAKUCHO e N/mm?
4.1.6. ZToIxeia UAIKOU Kal TPOMOG KATAOKEUNG YIa TN
dlaunkn npooTacia &vavTl VeEpou-uypaciag
Kal €vavTl BeppIknG 01a0TOANG/OUCTOANG TNG HOVWONG

4.2. ZupuaTidia XaAkou

4.2.1. ApIBUOG kal JIGUETPOG ouppaTIdiou e, mm
4.2.2. BAPa EAIKWOOEWS e, mm
4.2.3. IoodUvapog diaTopn Bweakiong e, mm?

4.2.4. ZToixeia uAikoU kal TPOMNOG KATAOKEUNG YIa TN
dlaunkn npooTacia évavTl Vepou-uypaciag
Kal €vavTl BeppIkNG 81a0TOANG/OUCTOANG TNG HOVWONG

Kal TpONog TonoBETNONG AUTWY WE NPOC Ta cupuaTidia XaAkou



4.2.5. EAAx10Tn €EWTEPIKN OIAUETPOC  vveveeereeenen.
4.2.6. MEyioTn €EWTEPIKN OIAMETPOG  vveeeeeeean,
4.2.7. Tunoc d1aXwpPIOTIKOU OTPWHATOC HETAEU Bwpdakiong

Kal pavdla kaAwdiou e
4.2.8. EidoG UMKOU J1axwpIOTIKOU OTPWHATOC  evevreeenennn
4.2.9. Maxog d1aXWPIOTIKOU OTPWHATOG  veereenenns mm

4.3. [evika oToIXEia Bwpdakiong

4.3.1. Mnkog, 81adoong Tou vepou o€ nepinTwon {NUIAc Tou
€EWTEPIKOU Havdla e m

4.3.2. AnwAeieg, Bwpakiong Tou kaAwdiou ava km Tpipaacikou
KUKA@WHMATOC UNO OVOPACTIKA TAGN, OVOUACTIKA GuxvoTNTa

KATa Tn ASIToUpyia, UNoO PEYIOTN EVTACON wvvververenenss kW/km

5. EEwTepiko nepiBAnua (Outer covering)

5.1. JuvBeTikoc pavduacand PVC . mm

5.1.1. OvopaoTikO naxoc pavdua

5.1.2. ZToixeia eEwBnuévou f ypapiToUXou oTPpWUATOC Yid
TNV aywyiun eEwTepPIKn enipaveia Tou pavola

5.1.3. EAaxioTn €10ikn avTioTaon Tou pavoua

oToug 20ceC Q.cm

5.2. MeTaAAikoc pavduac and aAoupivio

5.2.1. OvopaoTikO NAXoC HETAAAIKOU pavoud oeveeenenen. mm
5.2.2. EAax10Tn €EwTEPIKN OIAUETPOG  rieeeeeen.s mm
5.2.3. MéyioTn €EWTEPIKA OIAMETPOC  eveeeeeenes mm

5.2.4. KaAuyn Tou pavdua Pe CUMUNOAUMEPEC UAIKO Kal O€

NOOEC MAEUPEC TOU o iiieieeennnns
5.2.5. TpONog KATAOKEUNG TOU Havdua AAOUHIVIOU  .ovvvvvvnvnennnns,
5.2.6. Tpdnog ouykOAANONG Tou PETAAAIKOU pavoua

aloupiviou Pe To OUVOETIKO pavdua and HDPE  ....oeeenenins
5.3. ZuvBeTikOC pavduag ando HDPE L
5.3.1. OvopaoTikO naxoc pavdla e mm
5.3.2. ZToixeia eEwBnuévou f ypapiToUXou oTPpWHATOC yid

TNV aywyidn €EWTEPIKA ENIPAVEIA TOU Pavila  .eeeeeennnn.



6. ZToIXEia kKaAwdiou (Cable elements)

6.1. MeyioTn €EwTEPIKA DIAPETPOC HOVOMOAIKOU KAAWDIOU  ...eueenene. mm
6.2. EAGY10TnN €EwTEPIKN OIAUETPOC, HOVOMOAIKOU KAAWDIOU ............ mm
6.3. Bapog povonoAikoU kaAwdiou ava diatopn kal €i60g aywyou .......... kg/km
6.3.1. 'OAa Ta enipgépouc Bapn Twv UAIKWV TOU KAAWJIOU .......... kg/km
6.4. EAGY10TN akTiva kKaunuAoTnTag kaAwdiou ... cm
6.5. MAKoG KAAWdIOU OTO TUMAAVO (MEYIOTO) eeeeeeeen, m
6.6. ZToIX€ia TuPnAvou (81a0TACEIG, KAN.)  eeeeeeeeeen
6.7. M€yioTn avTioTaon aywyou o€ evaAAAGooOpEVO peUpa

oToug 90°C Q/km
6.8. EAax10Tn avTioTaon povwong otoug 20° C kal atoug 90° C .............. MQ.km
6.9. OponoAikfy oUvBeTn avTiotaon (Zo=Ro+jXo) oTta 50 Hz,

TOoO o€ opIfOVTIa 000 Kal O€ TPIyWVIKA d1aTa&n, Kal

yla TIG TPEIC NEPINTWOEIC ENOTPOPNC TWV PEUHATWV

BpaxUKUKAWOEWC (POvo and Tn Bwpdkion, HOVO HECW TNC

ynG, napdAAnAa and Bwpdkion Karyn) e Q/km
6.10. KupaTikn (XapakTnpIoTIKN) @vTioTaon e, Q
6.11. AuTenaywyn AsiToupyiac o€ opifOVTIA Kal TPIYWVIKH

diataén e mH/km
6.12. Méon xwpnTIKOTATA ASITOUPYIAC e, MF/km
6.13. OPONOAIKA XWPNTIKOTATA rieeeeeee, HMF/km
6.14. XwpnTikO pelpa QopTicews ava aywyo und ovouaaoTIKN

TAON KAl GUXVOTNTA e, A/km
6.15. XwpnTIKA 10XUC O£ TPIPACIKO cuoTnua og opilOvTia Kal

TPIYWVIKN O1ATA&n, unod ovouacoTIKN TACON KAl GUXVOTNTA ......... kVAR/km

6.16. XpOVOC EKPOPTIONG XWPNTIKOU PEUHATOC  wvveeeveeeeeeennnns h
6.17. MEyioTn 1IKAVOTNTA PETAPOPAC EVTAONC YIA AYywyo
TONOBETNHUEVO OTO £DAPOG PNE OUVONKeC Bepuokpaaiag 90° C
yla Tov aywyo, 25° C yia To €da®oc Kai yia,
€101k Beppikn avTioTaon £dagouc :
6.17.1. Na KUKAIKO @opTio (ZUVTEAEDTNC PopTiou 75%) :
1.0 Km/wWw A
1.5Km/w A
6.17.2. Na ouvexec popTio (ZUVTEAEOTRG QopTiou 100%) :



LOKAN/W e, A
15 Km/W e, A

6.18. 'Onwc kal oTnv napaypa®o 6.17, aA\a yia Bepuokpaaia
edagoucg 15° C kai €101k Beppikn avTioTaon €dagoug :

6.18.1. Ta KUKAIKO QopTio (ZUVTEAEGTAG QopTiou 75%) :

LOK.mM/W s A

L5Km/W s A
6.18.2. MNa ouvexeg popTio (ZuvteAeoTng popTiou 100%) :

LOK.mM/W e A

15 Km/W e A

6.19. IkavoTnTa UNEPPOPTIONG €Ni Wia wpa, akoAoubouaa :

6.19.1. NMARpeG PopTio KUKAIKNG AEITOupyiag, ae Beppokpaaia
€dagpoug 15° C kail €10Ikr) Beppikn avTioTaon €dagoug :
1.0Km/wW A

1.5 Km/w A

6.19.2. MARPeC QopTio KUKAIKNAC AEIToupyiag, o Bepuokpaacia
€dagoug 25° C kai €1dIkr) Beppikn avTioTaon £dapoug :
1.0Km/wW A

1.5 Km/w A

6.19.3. 50% nAnpouc popTiou KUKAIKAG AEIToupyiag oc Bepuokpaaia
€dagpoug 15° C kai €1dikn Bgppikn avTioTaon €dapoug :
1.0Km/wW A

1.5 Km/wW A

6.19.4. 50% nARpPoOUC POPTIOU KUKAIKNG AEITOUpyiag oc
Beppokpacia edagoug 25° C kail €101k Beppikn avTioTaon €dagpoug :

LOKm/W e, A
15Km/W e, A

6.20. M&yioTn IKAvOTNTA HETAPOPAC £vTAONC KaAwdiou
TonoBeTnUEVOU €Ew OTOV aépa Pe Bepuokpaacia nepiBAAAovTog
35° C, oc eninedn 01aTa&n kai a&ovikn anooTaon 250 mMm .......eeeeeevenes A

6.21. MEyIoTEC OINAEKTPIKEC aNWAEIEG KAAwWDiou,

TonoBeTnuUEVOU an' eubeiac yéoa oTo £dagoc,

ava km TpIpacikoU KUKAWUATOG und ovouaacTikn TAon,

OVOMAOTIKN ouxXvOoTNnTa Kal PEYIOTN Beppokpacia aywyou,

o€ opIfOVTIA KAl TPIYWVIKN d1ATAaén e, kW/km

6.22. SUVTEAEOTAC DINAEKTPIKWV ANWAEIDOV (EPD)  wreeeeverveeennnnens

6.23. PeUpa BpaXUKUKAWOEWG oTov aywyo yia 0,5, 1

kal 2 sec (Beppokpacia aywyoU oTnv apxn Kai

O0TO TEANOG TOU BpaxukukAwpaTog 90°C

kal 250°C, avTioToIixa) e kA

6.24. PeUpa BpaXUKUKAWOEWG OTN METAAAIKN
Bwpdakion Tou kaAwdiou yia : 0,1 sec/0,2/0,3/ 0,4/
0,5/1,0/1,5/2,0/2,5/3,0/3,5/4,0/4,5/ ka1 5,0 sec



(va dobei kal n Beppokpacia TG Bwpdakionc oTnv
apxn Kal oTo TEAOG TOU BPaXUKUKAWMATOG) S kA

6.25.

6.26.

6.27.

PuBudg avaAnwng gopTiou kaAwdiou yia Tnv
npwTN Popd nou Oa TeBei n ypauun o QopTio :

- Ano 0 ¢w¢ 50% (To kaAwdlo va BpiokeTal ano
TNV EYKATACTACGN TOU OE TAGN)  eeeeeeeevecccsennens h

- ARG 50% £wC 100% s h

Kapnulec Bepuokpaciac aywyou-0epuokpaaciac

eEWTEPIKNG ENIPAvelag kaAwdiou g ouvapTnon HE POPTION

TOU KaAWdiou KATW and CUYKEKPIYEVN

OUVEXN QOPTION e,

>X€010 €yKAPOIAc TOPNG kaAwdiou nou deixvel Ta  O1GPopa UANIKA HE  OAEC

01a0TACEIG TOUG.

TIG



AEEA/KAAAOZ TPAMMQON

DYANO AAAATON

THX TEXNIKHZ MEPITPA®HX

AA-168 /| NOEMBPIOZ 2007

H napdypapog 3.3 avtikabiotavtal wg €ENG:

Ta unoyn kaAwdla 150 kV npoopiovtal va AeLToupyHoouy 0TO ZUCTNHA Mou
EXEL TA MAPAKATW TEXVIKA XOQOAKTNPELOTKA :

- OVOUQOTLIKA TACNH CUCTAMATOG 2150 kV

- MgyLotn 2170 kV

- KpouoTikn : 750 kV, 1.2/50 ps (BIL 750 kV)

- ZUVTEAEOTNAC NAGTOUG UNEPTACNG XELPLOPWV: 2,5

- ZuxvotnTa :50 Hz

- OUBETEPOG KOUPROG : AMOTEAECHATIKA YELWPEVOG
- Evtaon Bpayxeiag dlapkelag 31,5 kA og 1s kat' eAdyLOTOV
- MeTaBoAEG Beppokpaciag : Meta&u ehaylotng 15° C kat

pEYLoTNG 25° C oTo £€3agog Kkal
ENAYLOTNG -5° C KAl HEYLOTNG
+40° C otov agpa

- ELd1kn BgpuLkn avtiotaon edAgpoug 11,0 K. m/W (xelpwvag) 1,5 K. m/W
(kaAokaipl)
- ZUVBNKEG POPTLONG
- - 2TO0EPO POPTIO yLa 24 WPES (ZUVTEAEOTNG popTiou 100%)
- AlAypapua YETABOAAG popTiou 16 WPEeG 100% poptiou
220" 50%"
:6 " 100% "
210" 50% "
(ZuvteAeoTtnG poptiou = 75%)
- Alypappa poptiou avaykng 13 wpeg 100% popTtiou
(Ma 5 3LadOXLKESG HEPEG TO XPOVO) 22" 108%"

(ZuvteAeotng poptiou = 75,7%)

YTnv napaypa@o 4.1 npooTibeTal TO €6NG:

Onou yivetatl avagpopd otov Kavoviopo IEC 60840, toxUel n TeAeutaia ekdoon
Tou Kavoviopou IEC 60840/2020-05.

XTNV Napdypago 5.3 NpooTiBeTal TO €ENG:

Na To OJlaCTOCLAKA XAPOKTNPELOTIKA TWV NULOYWYLHWY OTPWHATWY TOoU

KaAWSIoU, NULOYWYLHO OTPWHA AywyoU KAl NULAYWYLHO OTPWHA HOVWOoNG,

LOYUOUV oL anattAoeLg (kavoviopog HN 33-5-52/1988) yLa:

e  Mgoo NAyog (oo TOUAAXLOTOV PE TO 5% Tou PYECOU NAXOUG HOVWONG.

e AOYO TOU PETPOUMEVOU MEYLOTOU MAXOUG MNPOG TO METPOUMEVO €AAXLOTO
nAxog OxL JEYOAUTEQPO TOU 2.
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2Tnv Napdypa@o 5.4.1.1 npootiBetal To EAG:

EvOelKTIKO TUNO OMOJEKTOU MOAURBLVOU KEAWATOG yld TNV Kataokeur OU
eEWONOEWG TOU METOAAKOU pavdua tou koAwdiou 150kV, anoteAel kal To

MOAURDLVO Kpdpa Tunou E (Alloy E katd BS 801:1984) i To avtiocTolxng cuveeong
PK021S katd EN 50307:2002.

2Tnv NapdypaPo 6.3 NpooTiBeTal To €ENG:

Ta NotonoNTIKS JoKLWY Nou 8a unoBAnNBouUyv Pe TNV MPOcPopA PNopouV va
elval cUPPpWva PE TG analthoelg Ttng ekdoong IEC 60840/2020-05 ) tng €kdoong
IEC 60840/2011-11 A Tng ekdoong IEC 60840/2004-04.

2/2



AHMOZIA ENIXEIPHZH HAEKTPIZMOY
MENIKHZ AIEYOYNZH ATANOMHZ
AIEYOYNZH AIKTYOY

TEXNIKH MEPITPA®H AA-175/Nogy. 2007
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3.1,

3.2.

3.3.

ANTIKEIMENO

H napoloa Texvikny Mepiypapr) ava@epsTal OTnV KATAOKEUN, OOKIUN Kal npounoesia
HOVOMOAIKWV OUVOECHWV Yia oUVOEDN unoyeiwv KaAwdiwv 150kV.

Ta unoyeia kahwdia 150 kV eival kaTaokeuaopeva cupdpwva pe Tnv Texvikn Meplypagn AA -
168 / NoguBpiog 2007.

AEZEI> - KAEIATA

MovonoAIKO¢ oUVOeaHoC unoyeinv kahwdiwv 150kV, npokaTaokeuaopevog TUNOG, ouoTNUa
dlacTaupwong pavduwy, 87/150 (170) kV.

2YNOHKE> AEITOYPI'TA> KAI ETKATAZTAZHZ

[evika

Ta kaAwdia 150kV TonoBeTouvTal an' eubeiag oTo £€0aPoc PEoa o€ XavTakl, €iTe o opilOvVTIa
diara&n (1,35m Babog) eite os Tpiywvikn diatagn (1,30m Babog).

O1 pavdues Twv kaAwdiwv Ba ouvdEovTal Ye pia anod TIC NapakaTw peBodouc diaoTalpwaong
n onoia 6a kabopileTal oTa TeUXN NPOKNPUENC:

- M€Bodoc¢ ouvexoUc dlaoTalupwaong HavOUWV HE 1 XWPIC avTINETABe0oN aywywv KaAwdinv
(Continuous Cross-Bonding with or without transposition of cables)

M£60d0C TUNUATIKAC 81a0TaUPWONG HavOUWV HE 1) XWPIC aVTIHETABEON aywywV KaAwdiwv
(Sectionalised Cross-Bonding with or without transposition of cables)

AA\OC TpoOno¢ ouvdeonc nou Ba kabopileTal enakpIBwC.

TonoB£Tnon ouvdEooU

O oUvdeopOoC NPoOopPIlETal yiIa TNV NAEKTPIKN CUVOEDN TwV HOVONoAIK®wV KaAwdiwv 150kV oe
B€oeic onou npoBAENOvVTal and Tn OXETIKN MEAETN GOEUONC TNG KAAWDIAKNG YPAMMAG.

O olvdeopoc Ba eival kataMnhog yia AsiToupyia an' eubegiac péoa oto €3apoc (AAKKOC
BaBouc péEXpl Kal 2 WETPA) ME MAPOUCIa uypaciac f kair vepou. H Bepuokpacia Tou
nepIBaMovTog £dagoug kupaiveral Peta&u 10°C kar 30°C.

XapakTnpIoTIKa CUGTHALATOC

O1 ouvdeopol kal Ta kaAwdia 150kV npoopilovTal va AEIToupynoouv o€ oUOTNUA Nou €XEl TA Mo
KATW XapakTnPIoTIKA:

- OvopaaTikn TAaon CUCTAKATOG : 150kV

- Méyiotn : 170kV

- KpouoTikn : 750kV, 1,2/50us

- ZUVTEAEOTNG NAATOUG UNEPTAGNG XEIPIOHWY 12,5

- JuxvoTtnTa : 50Hz

- OUBETEPOG KOMPBOC : ANOTEAEONATIKA YEIWHEVOC

- IoxU¢ BpaxUKUKAWOEWG : 6500MVA

- 'Evraon Bpaxeiag diapkeiag : 25kA oe 0,5 sec kat
eAAxIoTO

- 'Evraon kopu@nc (acUuPETPN) : 63 kA

- MeTaBoAeg Beppokpaciac : MeTa&U ehayiotng 5°C kai
hEyioTng 30°C

- E1dIkn Beppuikn avrioTaon £dApoug : 1,0 K.m/W (xeipovac), 1,5

K. m /W (kaAokaipr)

- XapakTnpIoTIKA Taon KaAwdiwv : 87/150 (170) kv

- ZTAOPN povwong kahwdiwv (BIL) @ 750kV



KANONI>MOI - OAHITES

H napouoa nepiypagr) oUoXeTIETaI PE TOUC €ERC Kavoviopouc (TeAsuTaiac avabewpnonc):

- IEC 60840 / 2004 -04 "Power cables with extruded insulation and their
accessories for rated voltages above 30kV
(Vm=36kV) up to 150kV (Vm=170kV) - Test
methods and requirements)"

- HD CENELEC (FINAL DRAFT) HD 632 S1: 1998/prA1:2001
Part 1: General test requirements
- HD CENELEC (FINAL DRAFT) HD 632 S1: 1998/prA1:2001
Part 2: Additional test methods
- Mepiodikd ELECTRA (CIGRE) "The design of specially bonded cable No28/MAY
1973 systems"
- Mepiodikd ELECTRA (CIGRE) "The design of specially bonded cable No47/JUNE
1976 systems -Part II"
- T.MN. AA-168/Nogp.07 "Ynoyeia kaAwdia 150kV pe povwon XLPE"
- T.M. AA-1/Nogp.07 "SUYKEVTPIKO KaA®dIo XaAkoU 1x120+120mm? kai

XaAKIvo KaAwdlo yeiwong 1x120mm?"

NEPITPA®H ZYNAEZMOY

O oUvdeopog Ba cival npokaTackeuaopévou TUnou (PREFABRICATED TYPE), dnAadr o Kwvog
€€opaAuvonc Tou nediou Ba €ival KATAOKEUAOHPEVOC KAl EAEYUEVOC OTO EPYOOTACIO KATAOKEUNG
TOU OUVOEDHOU.

To UAKO TOU NPOKATAOKEUAOWEVOU HOVWTIKOU KWVOU HE EVOWHATWHEVA TA NAEKTPOdIa

JIapOPPWaONC Tou NAeKTpIKoU nediou npénel va ival EPDM ) EPR. O oxe81a0u0C TOU CUVOETHOU

Ba eival TETOI0G WOTE va EaoPaAI(eTal n anaiToUPevn NAEKTPIK  HOVWON TnG OUVOEONG,

n oTeyavoTnTa Kal n avTidiaBpwTiKn NpooTacia TG kabwg kai N WNXavikn npooTtaacia auTng

o€ €EWTEPIKEG KATAMOVAOEIC.

To XITWVIO TOU CUVOECHOU MNPENEl va gival JETAANIKO (XAAKIVO EMIKACCITEPWHEVO I OPEIXAAKIVO).

H oTteyavonoinon Tou PeTaAAIKoU XITwviou PE TO HOAUBDIVO pavdua Tou kaAwdiou, onwg Kal

TWV TUNUATWV Tou MeTAMIKOU XITwviou METAEU Touc npenel va €EaoalileTal PEOW

HOAUBOOKOAANTEWV.

H povwon wg npog yn Tou PETAAAIKOU XITwViou NPENEN va YiveTal JEow:

- Xutou PVC 1R PE pavdla pe nepIENIEN HOVWOTIKOV TaVIOV 1/ Kal  HOVWTIK®OV
auToBoUAKaVvI{OPEVWV TAIVIOV KAl BEPUOCUCTEAOHUEVWV XITWVIWV OTA GNHEIQ OTEYAvVOMNoINong
ME TOV JOAUBBIVO pavdua 1 / kal o€ EVWOEIC TUNUATWY TOU XITwviou.

n

- KEAUQOG and noAUeoTePIKO UAIKO evioxupévo We ualovnuata (GRP fj FRP) kai nAnpwon He
udaToaTEYavo PNTIVOUXO KEIYHA ANOKAEIOPEVOU TOU AG(AATOWEIYUATOG.

H kaTaokeun kal Ta UNIKG Tou ouvOEaou Ba gival anoAUTwE CUMBATA PE QUTA TWV CUVOEOUEVWY

KaAwdiwv £T01 WOTE N OUVOEDN O€ Kapia nepinTwon dev Ba nepiopilel TNV IkavoTNTA HETAPOPAG

Io0XU0G TOU KaAwdiou kal 0 oUVOECHOG Ba gival IKavog va avTeXel oTad peUPaTa BPAaXUKUKAWOEWS

TOU OUCTNAHATOC, ONWG auTd NEpIypa@ovTal no navw.

3TIC NEPINTWOEIG oUVOEONC TWV KAAwdiwv pe Tn PEBodo diacTaupwong pavdouwv (CROSS-

BONDING SYSTEM) kal NpoKEIJEVOU va NePIOPICBOUV Ol ENAyOUEVEG TACEIC OTOUC HavOUES Kal

va Peiwbouv oTo eAAXIOTO ol anwAsleC Twv KaAwdiwv, Ba nNpeEnel kKATa TNV KATAOKEUR TOU

avTioToIXOoU OUVOEDHOU va eEao@aAifovTal Ta nio KATw:



- H diakonr TNG OUVEXEIag Tou pavoua Twv KaAwdiwv P TNV NapePBoAr] KATAANAOU E0WTEPIKOU
MOVWTIKOU dakTUAiou (M.X. ano xuTn enogeldikn pnTivn), HETAEU Twv dUO HETANNIKWV KEAUPQV
TOU OUVOEGHOU.

- H TOnoBETNON OUO XAAKIVWV ENIKAGOITEPWHEVWV N OPEIXAAKIVWV aKpodeKTWV oTa OUO
METAANIKA KEAUPN TOU GUVOECHOU YIA TN OUVOEDT E TO CUYKEVTPIKO XAAKIVO KAAWOIO JIATOMNG
1x120+120mm? (oUpewva pe Tnv T.M. AA-1), yéow Tou onoiou Ba npayupaTonoindei n
dlacTalupwaon TwV Pavouwv TwV KaAwdiwv o€ KIBWTIO Auopevwy enapwv (CROSS-BONDING
LINK BOX).

To UNAKOC TOU OUYKEVTPIKOU XAAKIVOU KaAwdiou diaTopnc 1x120+120mm?, @' 600V eival €k
KATAOKEUNG OUVOEDBEPEVO OTA PETAAAIKA XITWVIA TOU OUVOECHOU, NPENEI va €ival TOUAAXIOTO £EI

(6) péTpa.

To ouykevTpikO XaAKIVO KaAwdio diaTopng 1x120+120mm? npEnsl anapaitiTwG va NEPIEXE
UYPOOKOMIKN OKOVN avapeoa oTa £uBoAa TO00 Tou E0WTEPIKOU, OG0 Kal TOU EEWTEPIKOU aywyou.

To ouyKevTpikO XAAKIVO kaAwdio diaTopng 1x120+120mm? kal 0 PovwTIKOG SAKTUAIOG yia Tn
dlakonn TNG OUVEXEIAC Tou pavoua Twv KaAwdiwv npénel va gival cUPPWVA PE TO NEPIOJIKO
Electra No47 (Part II) - §12.4 ka1 §13.

H oTadun povwong Twv HOVHTAPWY TOU OUVOETHOU KaBwE Kal Twv €EapTNUATWY dlaoTaupwong
Kal Twv BondnTikwv kaAwdiwv d1acUvOeaNC NPoc To KIBWTIO AUOHEVWV ENAPWV (OUYKEVTPIKO
120mm?), Ba npEnel va €ival TETOId WOTE VA AVTEXOUV OTIC KPOUCTIKEG UMEPTACEIC MOU
avanTuooovTal 0TouG HavoUeC nNpoc yn Katd Tn AsiToupyia o€ PEYIOTO QOPTIO Kal KATA TN
OlIdpKeId  BPAXUKUKAWHATWY, XEIPIOHWY, KEPAUVWV KAM., NApOAn Tn Xpnon E&dikwv
aAe€iképauvwv pavduwv (Voltage Depending Resistances).

'ETOl N OTAOUN HOVWONG TOU HMOVWTIKOU OAKTUAIOU TOU OUVOEOHOU Kal TOU OUYKEVTPIKOU
kaAwdiou Ba npénel va gival TouldyioTov 95kV (kUpa kpouaTiko 1,2/50ps) yia KpOUGTIKN TAON
kaAwdiwv (BIL) 750kV, aUppwva aAMwoTe e To Mepiodikd ELECTRA No28/5-73 kai No47/6-76
kal B6a eniBeBalwveTal Ye TIG N0 KATW avaPePOPEVES OOKIMEC TUMOU.

Ta peTal\ika eEapTrpaTa Tou cuvdETPoU Ba ival kaTa NPoTiUNon anod avo&eidwTo XaAupa, eiTe
Ba @épouv KatdMnAn empetalwon (emyeudapylpwon, EMNIKAOOITEPWON Kal  XPWHIKNA
kaTepyaoia) ocUppwva pe TIg npodiaypageg Tng AEH XK. 11.02, XK. 11.03 kar XK. 11.04. To
OpEIXAAKIVO KEAUQPOC TOU GUVOECHOU Ba MpENel va gival eNIKAOCITEPWHEVO OUPPWVA UE TNV
Mpodiaypagn XK.11.04 kai yia cuvenkec xpriong SC 3 (eAaxIoTo PECO NAXOC EMIKACOITEPWONC
30pm).



6.1.

AOKIMEZ

EKTOC Kal av oTI AenTopEPEIEG kanolag JOKIUNG kabopileTal SIaOopETIKA, o1 OOKIUEG Ba MpEnel
va ekteAouvTal oe Beppokpaacia nepiBariovtog (20+15°C) kal e TIG GUVORKeG nou kabopilovTal
oTnNV avTioToIxn Napaypapo Twv avapepouevwy oTnv napouoa Kavoviopwv Mpodiaypapwy.

Aokipgc ogipac (routine tests)

O1 AoKIpEC ogIpac Ba yivovTal 0To €pyooTAcio Tou KataokeuaaoTr| Pe dandaveg Tou Kal napouaia
TOU eknpoownou TNG AEH yia kaBe napayopevo oUVOECHO Kal €ival ol aKOAOUBEG:

a) OnTIKOG EAeyX0C OAwV TwV €EAPTNUATWY MOU CUVOETOUV Tov GUVOEDHO Yia Tn 81anioTwan
eVOEXOUEVWY aTEAEIOV KABWC kal €AeyxoC yia Tnv unapén OoAwv Twv €EapTNUATWV MoU
npoBAEnovTal and To KATAOKEUAOTIKO OXEDI0 TOU CUVOETHOU KaBwGE Kal TwV CUMNANPWHATIKWV
UAIkwV auTou.

B) 'EAeyXoC TwV OIA0TACEWY OAWV TWV €EAPTNHATWY NOU OUVOETOUV TOV GUVOECHO CUP@WVA
ME TO KATAOKEUAOTIKO OXEDIO.

y) ‘EAeyxo¢ TnG KaARG AeIToupyiac kal TNG METAEU TOUC CUVEPYATIAG TwV £MNi HEPOUG ONEIPWHATWY
Kabwg kal OAwV TwV UNoAoinwv €EapTNUATWV.
0) 'Eleyxoc Tng "ev Oepu" emyeudapylUpwonG kabw¢ kar TNG "nAekTpoAuTIKNC"

EMPeUdapyUpwong OAWV TwV oIdNPWV HETAAIKWV €EapTNUATWY CUP@®WVA KE TIC MO NAVK
avapepOpeveC TexVIKEC Mpodiaypa®ec TnG AEH.

€) E€AeyXOC TNC NAEKTPOAUTIKNG EMIKACOITEPWONC OAWV TWV XAAKIVWV Kal OPEIXAAKIVWV
€€apTNUATWY, CUPQPWVA PE TNV TEXVIKN Npodiaypa®r AEH XK 11.04 (§6).

6.2. AoKIUEC TUMOU O ouoThUATa KaAwdiou kai eEapTnudTwv (type tests on systems, cable and
accessories)
6.2.1 [evika

O1 dokIyéG nou kabopilovTal o€ auTr TNV nNapaypago okond &xouv va anodeifouv Tnv
IKavonoINTIKN AEIToupyia Twv £EapTNUATWV OTO OUCTNHA HE TO NPOOPEPOPEVO KaAwdIo kal Ba
ekTeAoUVTal oUP@Wva pe TNV §12 Tou IEC 60840 / 2004-04.

Ta ekaptiuata kai Ta kahwdia Ba eival kaivoupyn, kabapa kai &npd kal Ba npénel va
OUVApHOAOYOUVTAl CUPP®VA HE TIC 0dNYIEC TOU KATAOKEUATTH| TOUC,

6.2.2 AnaITnoeIg

Ta €&apTrpaTa 6a npenel va CUPHOPPVOVTAI E TIG NIO KATW avAPEPOPEVEC DOKIUEG. AUTEC Ol
dokIpEG Ba npénel va BewpoulvTal OTI IoXUoUV Kai yia Ta dUo, KaAwdio kal EapTnuaTa, e TNV
npoUnoBeon OTI IkavonolouvTal OAEG Ol ANAITRCEIG TWV KAVOVICHWV Kal npodiaypapwy rnou
avagEpovTal oTnv napouaoa yia To KaAwdio 1oXUOC.

'Onou évac oUVOEOPOG NEPINAUBAVETAI OTNV EYKATACTACT TOU JOKIYioU, TOTE TO EAAXIOTO HNKOC
TOU eAeUBepoU KaAwdiou PETAEU TOU OUVOECHOU Kal TOU KATW WEPOUC KABE TepUATIOUOU Ba
eival 5 peTpa.

'Otav nepiAayBavovTal nepioodTepol and €va ouvdeopo, TOTE IoxUel n idla anaitnon Kai
eMnpooBbeTa Ba npénel va unapxel eva eAAXIOTO PNKOG 3 WETPWV EAEUBEPOU KAAWDIoU PETAEY
TwV 0Iad0XIKWV CUVOETHWV.

6.2.3 AOKIUEC

H aAnAouxia Twv dokipwv Ba gival n €ERc:



a) AOKIUN MEPIKWV EKKEVWOEWV Ot Bepuokpaoia nepiBalhovroc (partial discharge test at
ambient temperature).
EkTeAeiTal oUppwva pe Tnv §12.3.4 Tou IEC 60840 / 2004 - 04.

B) Aokiun Taong e Bepuikoug kUkAoug (heating cycle voltage test).
EkTeAeiTal oUpQwva Pe Tnv §12.3.6 Tou IEC 60840 / 2004 - 04.

y) AoKIUR HEPIKWV eKKEVWOEWV (partial discharge test).

- o€ Beppokpacia nepiBaiovTocg (at ambient temperature), kai

- o€ uynAn Beppokpaaia (at high temperature).

EkTtelouvTal ouppwva pe Tnv §12.3.4 Tou IEC 60840 / 2004 - 04, YeT@ and TOV TEAEUTAIO
BepHIKO KUKAO TNG Mo NAvw B) SOKIKAG N, EVAAAKTIKA, JETA and TNV EKTEAEON TNG MO KATW 0)
OOKIUNG KPOUTTIKNG TAONC.

0) AoKIU KPOUOTIKAG TAong akoAouBoUpevn and Tn OoKIun OINAEKTPIKAG avTOXNG O€
evalaooopevn Taon (lightning impulse voltage test followed by a power frequency voltage
test).

EkTeAeital oUppwva pe Tnv §12.3.7 Tou IEC 60840 / 2004 - 04.

€) AOKIMN MEPIKWV EKKEVWOEWV €AV OEV EXEl MPONYOUHEVWC €KTEAEOOEI oTnVv nio navw Y)
napaypago.

OT) AOKIMEC TNG €EWTEPIKNG MPOOTACIAC YId OUVOECHOUG HEoa oTo €dagog (tests of outer
protection for buried joints).
EktehoUvTal oUppwva pe To Mapdptnua H (Annex H) Tou IEC 60840 / 2004 - 04.

O1 mio Navw a) £€w¢ €) dokIEG Ba epapudlovTal diadoxika ae KaBe Bpoxo dokiunc (O1 alvdeapol
Ba OokipalovTal UMOXPEWTIKA ME TO €EWTEPIKO NPOOTATEUTIKO Toug nepiBAnua). Ol
epappolopeveC TAoEIC TwV JOKIMWV Ba gival cUPPWvVA PE TNV KATAANAN oThAn Tou Mivaka 4
Tou IEC 60840 / 2004 - 04.

H dokiun TnG napaypagou oT) Ba epapuoleTal o €va cUVOEOHO NoU £XEl NEPACEl TN OOKIKNA
BepuikwV KUKAWV (napaypapog B) n oc €va &EXwPIoTO OUVOEOHO O Onoiog £xel NEPACEI
TOUAAxIoTOV TpEIG BeppikoUg KUkAoug (BAéne ANNEX H Tou IEC 60840 / 2004 - 04).

E&Taon

MeTa TNV oAoKANPwaon OAWV TwWV Mo Navw dokIwv 6a akohoubnoel eEETaon Twv eEapTNUATWY,
oUppwva Pe Tnv §12.3.8 Tou IEC 60840 / 2004 - 04.

6.2.4 AoKiurn TUNOU 0TO POVWTIKO OAKTUAIO Tou ouvdEapou (impulse withstand level)

O pOVWTIKOC dAKTUAIOG TOU ouvdETHoU Ba dokipaleTal o KpouaTiKn Taon 95kV (kUHa KpouoTIKO
1,2/50ps) ouppwva pe 1o IEC 60840 / 2004 - 04 kai To nepiodikd ELECTRA No47 (Part II) -
§12.4 ka1 §13.

6.3. AokiyEc YeTd TNV eykaraoraon (after installation tests)

AuTEC o1 JOKIJEG Ba npénel va eKTEAOUVTAl WETA TNV OAOKANPWWEVN €yKATAOTAON TWV
€EapTNUATWV O€ CUPPWVIaA HE TIC anaITAOEIC TwV KAAwdiwv 10XUO0C.

Aev Ba npenel va napouciacBei didonaon HEoa oTo OUVOECHO.



6.3.1 Aokiun evahacoopuévou peupartog (a.c. voltage tests)

Ma Tov €Aeyxo TNG MOVWONG Ba npénel va ekTeAsiTal Ye eniTuxia n OOKIKR €vaAAaCGOEVOU
pevuaTog pe Taon 1,73 Uo €ni 1 wpa (a.c. voltage test with 1,73 Uo for 1 hour), ocUppwva pe
Tnv §15 - Mivakac 4 Tou IEC 60840 / 2004 - 04.

6.3.2 Aokiur eEEWTEPIKOU NPOOTATEUTIKOU NePIBANUATOC ouvdeouwy (non-metallic sheaths and outer
protective covering of joints)

H dokiur 8a ekteheital oUp@wva pe Tnv §15.1 Tou IEC 60840 / 2004 — 04 (BAéne §5 Tou IEC
60229 / 82).

7. ENI2HMANZH

370 EWTEPIKO PEPOG kABE EUNIVOU KIBwTIoU Ba undpyel HeTaAAIKA i} TAQOTIKA Mivakida oriuavong
ME EuavayvwaoTa Ta €ENG oToIxEia:

- Epnopikd onua kataokeuaoTr)

- Ovopaocia uAhikou (Mepiypagr nou nepIAapPavel oToIxeEia Kwvou €EopdAuvong nediou kal
KaAwdiou)

- XapakTnpIoTIK Taon

- 'ETOG KaTAOKEUNG

- AvayvwpIoTIKO ona napTidac napaywyns

- Ap1Buo¢ oupPBaong AEH

8. ZYZKEYAZIA

O ouvdeopocg padi e OAa Ta eMPEPOUC UAIKA (KUpia Kal cUPNANpwiUaTika) 6a ouokeudaleTal o
EUNIVO KIBWTIO OTIBAPNG KaTaokeunc. To KIBwTIO Ba (pepel KATAANNAN NEPIOEDN WE PETAANIKN
Taivia kar 6a Pnopei va JETaPEPETAl PE NEPOVOPOPO OXNHA.



MAPAPTHMA Nol
(Napaypagoc 9.1.1 Tnc AA-175)

KaTtdAoyog aToixeiwv pnxavoypaenong tng T.M1.

1. Baoikd TexVvIKG XapakTnpIOTIKA

1.1 MovonoAikoG oUvOeoHoG kaAwdiwv 150kV
1.2 OvopaoTikn Taon cuoTruaroc 150kV

1.3 Ynoyeia kaAwdia 150kV pe povwon anod XLPE
1.4 AlaoTatupwon Pavouwv KaAwdiwv

1.5 21a0un povwoewg (BIL) 750kV

2. Kwdikoi apifuoi Twv KuploTEpwv Kavoviguwv

- IEC 60840 / 2004 - 04

- CENELEC HD 632 S1: 1998 / pr Al: 2001, Part 1
- ELECTRA No47 / June 1976

- AA TI-168 / Nogp.07

- AA TM-1 / Nogp.07

3. KatdAoyoc doKIuwv

3.1 Aokipeg ogipac (nap 6.1)
3.2 Aokipeg TUnou (nap 6.2)
3.3 AOKIMEG PETA TNV eykaTaoTaon (nap 6.3)



1.

MAPAPTHMA No2
(Napaypapoc 9.1.2. Tnc AA -175)

>Toixeia nou Ba unoBaiiovTal padi Ye TV Npoa®@opd

H npoogopd kabe npopndeuTr) auTwV TWV UAIK@V Ba npéEnel va ouvodeUeTal PE TIC MO KATW

NANPOPOPIEC:

N

Xpovohoyia avanTu&ng kai £yKpIion Tou NPOCPEPOPEVOU TUNOU CUVOETHOU and ToV KATAOKEUAOTT).

HAEKTPIKEG €TAIPIEG TNG XWPAC MPOEAEUCNG MOU €XOUV XPNOIUOMOINCEl WE EMITUXiA TOUC
NPOCPEPOPEVOUC GUVOETHOUC,.

HAEKTPIKEG €TaAIpieq AAWV KPATWV NOU £XOUV XPNOIKOMNOIRCEI JE ENITUXIA TOUG NPOCPEPOUEVOUG
OUVOEGHOUC.

MoodTNTEG Kal XPOVOAOYieg TONOBETNONG Kal EKPMETAAEUONG TWV UNOWN UANIKWV.

H Texvikn Npoo@opd Tou kabe MpounBeuTn Ba Npénel va NEPIEXEI TA MIO KATW ANAPAiTNTA OTOIXEIA
yla TNV TexvIKr agloAdynaon Tne:

2.1. ZupgnAnpwHEVO TO ouvnuuévo aTnv napouca MAPAPTHMA A

2.2. 2x&€dla Tou ouvdeopou (3 avtituna) ota onoia Ba sugavifovral OAa Ta €ni JEPOUC UAIKG Tou

OUVOEOTPOU, dIaOTACEIC, TPOMOC EPAPHOYNG KAl oUVOEONC TwV UNIKWV Yia TNV diaoTaupwon Twv
HavOU®V Kal YEVIKA OAA T anapaitnTa OTOIXEId yia TNV a&loAdynon Tou CUVOEGHOU Kal TNV
MOIOTIK CUYKPICN TWV NPOG(OPWY.

2.3. ZTOIXEIO TOU NPOKATACKEUAOHEVOU KWVOU €E0PAAUVONG NAEKTPIKOU Nediou (UNIKO KATAOKEUNG,

dlaoTaceig, OIAUETPOI Yia To MNPOBAENOPEVO KaAwdIO 10XUOG, K.A.M.) KaBwg kal OAa Ta
MIOTONOINTIKA EMTUXOUG €KTEAEONC TWV OXETIKWV OOKIMWV TUMOU (JINAEKTPIKNG aVTOXNC,
HEPIKOV EKKEVWOEWV K.A.M.).

2.4. Texvikd QUAAGOIa Tou KaTaokeudoTikoU Oikou PE PWTOYPAPIEC TOU NPOCPEPOUEVOU UAIKOU,

KwAIKOUC TUMOU Kal ovopacieg, Kavoviauoi kai Mpodiaypa®Eg KaTaokeunG Kal KABe Xproiuo yia
a&loAdynaon oToIxEIO.



NAPAPTHMA A

FevIKEG NANPOPOPIEG, AENTOUEPEIEG KAl EYYUNOEIC YIa UNOYEIO PHOVOMOAIKO oUVOEOHO KaAwdiwv 150
kV nou 6a xopnynOouUv and Tov KataokeuaaoTr).

1. Kavoviopoi / Mpodiaypa®&G KATAOKEUNG  eeeeveeeeeeeeans ,
Kal GOKIJQV.

2. Mepioxn Bepyokpaoiac Aeiroupyiac L. €00C.....
3. HAeKTpIKG XapaKTNPIOTIKA

- OTAOUN BPAXUKUKAWOEWG e, ,
- évTaon Bpaxeiac didpkelac e ,
- Kavoviopoi kaBopiopgoU oTadunc HOVWONG  eeeeeeeeeene, ,
- avToxXN O€ TAON BIOUNXAVIKAG GUXVOTNTAG  teeeeeeeeeeeeneen, ,
4. M€Bodoc oUVOEONG AYWYWV KAAWDIOU I0XUOG. v ,
5. ZTOIXEiQ NPONAPACKEUAOMEVOU KWVOU  vvvveessseneen, ,
e€opahuvonG (UAIKO KATAOKEUNG, OIAOTACEI,  eeeeeevesssnnnnens ,
dldpeTpol, TUNOC Kal EUPOC OIAMETPWY KAAWDIWV ~ vveeeeeeseneens ,
unodoxne, KA.M.). e, ,
6. ZTOIXEIQ TOU HOVWTIKOU daKTUAioU e, ,
(UNIKO, OTABUN HOVWONG, EAEYXOC, KAL), e ,
7. MovwTikO UNKO NARPWONG CUVOEOHOU KAl cccevveeesenens ,
nocoTnTA.

8. Mnxavika XapakTnpIoTIKa CUVOECHOU  veeeeeeseeee, ,
(unkoG, NAGTOG, UWOG, Bapog K.A.ML) e ,
9. EEWTEPIKO NPOOTATEUTIKO KEAUPOG OUVOETHOU. sveeeeeeesssnnnnns ,

10. Eni pépouc PeTaAAIKa €EapTnHaTa, UAIKO
KATAOKEUNG Kal ENIMETANA®WONG . eeeeeeenen ,



AEEA/KAAAOZ TPAMMQON

PYAAO AAAATON

THZ TEXNIKHZ MEPITPA®HZ

AA-175 | NOEMBPIOZ 2007

Onou VIVETAL avaQopd OF CUYKEVIPLKO XAAKWVO KAAWDSLO JLAToung 1x120+120mm?
avTIKOBioTaTAL PE «CUYKEVTPLKO KOAWDLO Cu KATOANANG SLOTOMNG.

TNV NopdypaPo 4 npootibetal To eENG:
Onou yivetal avagopd otov Kavoviopo IEC 60840, woyuel n teAeutaia €kdoon Tou
Kavoviopou IEC 60840/2020-05.

2Tnv NapdypaPo 5 npoctiBevtal ta €EAG:

e O POVWTLKOG KWVOG TwV cuvdeopwy Ba glval evag Kal eviaiog. Idlaitepa wg npog
TO UALKO KOTOOKEUNG TOU HOVWTLKOU KWVOU, EKTOG And TO AVAPEPOPEVO UALKO
EPDM A ERP, givalL eniong duvatov va yivel anodeKkTog KAl HOVWTIKOG KWVOG
KOTAOKEUAOHEVOG And GAANO UALKO.

e [00JUVAPOG WC MPOG TG ANALTACELS andAUTNG KAl AgLOMLOTNG OTEYavVOTNTAG
METOEU TOU PETOAAKOU XLTwviou KAl Tou POAURdLVOU pavdua Tou KaAwdiou
EKTOC TNG METAAALKAG CUYKOANNONG (MOAUBDOKOAAACELG), £lval kAL KABs GANOG
SOKLMOG TPOMOG PECW PETAAALKWY PAAVTIWY KAL EAACTIKWY MapepBuopatwy (O-
ring f enineda napeuyBucuata). H €fwtepk) oteyavonolnon POVO HECW
EAQCTLKWY TAWLWY, BEPPOCUCTEAOPEVWY CWAARVWY H/KAL pNTVOUXWY KAl
napopoLag Xpnong UALKwyY dev eival anodekTn.

H avagopd otn oTaBuNn PYOVWOoNG TOU POVWTIKOU SaKTUAlou, Mapdypa®og 5 kaL otny
napdypago 6.2.4 tpononoleital wg eENG:

H otaBpn povwong ToU POVWTIKOU SAKTUALOU TOU CUVIECHOU KAl TOU CUYKEVTPLKOU
KaAwdlou Ba Npenel va glval TouAAyLoTov 75kV (KpoUuoTIKO KUpa 1,2/50us) HETAgU Twyv
dUO JlaYWPICHEVWY HePWV Kal 37,5kV (kpouoTikd kKUpa 1,2/50us) PETOEU €KAGoTNG
MAEUPAG TOU CUVOECHOU ] EKAOTOU aywyoU TOU CUYKEVIPLKOU KaAwdiou kal yng,
oUpewva e tov Kavoviouo IEC 60840/2020-05.

H napdypapog 1 tou NMapaptAuatog No2 tpononoleital wg €ENG:

H npoogopd k&Be MPopnBeuTr) Twv UAKKWY Ba MNpenel va cuvodeUeTal pe Nivaka
avaQPopAg CUVOECHWY LBIoU TUMOU PE TOV MPOCPEPOMEVO MOU £XOUV Npoundeutel. O
nivakag Ba npeneL va neplAapBavel kKot eAAXLOTO TG NOCOTNTEG TWV CUVOECHWY Mou
EXOUV NapaxBel 0TO EPYOCTACLO KATACKEUNG, TOV APLBHO TNG ZUKBAcNG, TN XPOVOAoyila
KQTAOKEUAG KL NapAdoonG Twy, KOBWG KAL TOV EYKATACTATN 1) TEAKO XpPNoTh.

Ta NLOTONOWNTIKG SOKLWWY Moy 8a unoBANBouUV pe TNV NPooPopd PMNoPOoUV va eival
oUMPWVA PE TIG AnALtAoelg tng ekdoong IEC 60840/2020-05 | tng €kdoong IEC
60840/2011-11 A} tng €kdoong IEC 60840/2004-04.



TEXNIKH TMEPIFPA®H AEAAHE AEEA-385/11.2017

METAAAIKO KIBOQTIO AYOMENQN EMADPON 3TAOEPHS FEIQSH>
MANAYQN KAAQAIQN 150kV TON ZYNAEZMQN AIAXQPIZMOY MANAYQN

(EARTHING BONDING LINK BOX)

NEPIEXOMENA

2KOMnoz

KANONIXMOI

2YNOHKEZ AEITOYPI'TAZ
XAPAKTHPIZTIKA KATAZKEYHZ KIBQTIOY
YAIKA KATAZKEYHZ

EMIWEYAAPTYPQZH KAI ENIKAZZITEPQZH
MONQTIKO YAIKO

AOKIMEZ

2HMANZH

. MAHPO®OPIEZ MNOY ©A AOOGOYN ArNO TON KATAZKEYAZTH
. 2XEAIA

. 2Y2KEYAZIA

W P N OV AW N

—_ = =
N = O



1. 2KOMNoz

H napouoa npodiaypadr) apopd Tnv Npopndeia Kal UNoBoAr) o€ SOKIPEC KIBWTIOU AUOHEV®V ENAPROV
oTabepnc yeiwong (EARTHING BONDING). To KIB®TIO auTO XPNOIUOMOIEITAl KATA Kavova o€ BECEIC
oUvdeong kaAwdiwv 150 kV pe ouvdeoo diaxwpioHoU Javouwy yia Tnv eniTEUEN apeong yeimong N
anopovwWong Tou PHETAAIKOU pavoua Twv KaAwdiwv Twv KaAwdIakwV ypaupwv 150 kV.

O Babuog npooTaciac (IP) Tou kiBwTiou Ba eivar ouppwva pe To IEC 60529 yia Tn Xpron nou
npoopiletal, 6a dnAwveTal and Tov NPORNBeUTR Kal Ba TUyxavel TnG eykpioewgs Tou AEAAHE.

2. KANONI>MO1I

To kIBwTIo Ba kaTaokeuaoTei GUPPWVA WE TNV UNAPXOUOd TEXVIKA KAl TNV napouoa TEXVIKN
nepiypagn, 6a unooTei 0 SIAPOPEC DOKIPEC OTO £PYOOTACIO TOU KATAOKEUAOTN WE TNV Napouaia
eknpoownou Tou AEAAHE, onwg kaBopileTal oTn ouvexela.

3. ZYNOHKEZ AEITOYPIIAZ

To kiBwTIO Ba gival kaTaAnAo yia xprion HEoa o€ €10IKA JIAUOPPWHEVO PPEATIO HECA OTO £DAPOG
(ouvnBwc NelodpopIo) o BABog pEXP! 1 m nepinou kal yia HETABOAEC Beppokpaciac ano +5°C £wg
+25°C. O Babuog npoataaiac (IP) Tou kiBwTiou Ba ival oupewva pe To IEC 60529 yia Tn Xpnon
nou npoopiletal, 6a dnAwveral anod Tov MpounBeuTn Kal Ba TUYXAvel TG EyKPIoEws TNG YNnpeaiac.

4. XAPAKTHPI>TIKA KATAZKEYHZ KIBQTIOY

>TO KIBWTIO QUTO NPAYUATONOIEITAI N YEIWON TWV HETAAIK®OV HAVOUWV TwV HOVOMNOAK®WY KAAwJdiwV
150 kV rj n anopovwaor) Toug, HECW TPIWV OIMOAIKWV OHOKEVTPIKWY (CUYKEVTPIKWY) KAAWSIwV XaAkoU
diaTopnc 120mm? nou ouVOEOUV TO KIBWTIO PE TOUG METAAIKoUG pavdUeg Twv kadwdiwv 150 kV, ot
KGBe B€on nou TonoBeTeiTal To KIBWTIO. H yeiwon Twv pavduwv Twv KaAwdiwv 150 kV enituyxaverai
ME TN oUVOeoN TwV €81 AkpwV TV KaAwdiwv 1x120+120mm? Cu o€ koivd KOUBO Kkal Tn yeiwon aTn
OUVEXEIQ TOU KOMBOU auTou WEOW €VOC HovOnoAikoU kahwdiou XaAkou, eniong diaTtoung 120mm?,
NPOG TO NAEYHA YEIWOEWG TOU XWPOU OTOV Oroio £XEl EyKATAoTABEl TO KIBWTIO. H anopovwon Twv
Havouwv Twv kaAwdiwv 150 KV enituyXaveTal ue AUOHEVEC eNAPEC and XAAKIVEC EMIKACOITEPWHEVEG
AQEG, OTIC OMOIEG KATAANYOUV Ta TPia EI0€PXOUEVA OTO KIBWTIO KaAwdia 1x120+120mm? Cu.

Ta si0epyopeva oTo KIBwTIO Tpia kaAwdia 1x120+120mm? Cu kabwG kal To TETAPTO KAAwdIo
120mm? Cu YEIWoEWG Tou KOPBou Ba €10éABouv anod Tnv idla NAEUPA TOU KIBWTIOU HECW TWV
kaTaAnAwv oTuniobAINTwv. Eniong Ta kaAwdia auta 6a ouvdeBoUV WE TIG AUOHEVEG ENAPEG HECW
TV KAaTaAMNAwWV akpodekTwv. TOCO n dIATOUN TWV AUOMEVWV ENAPWY OGO Kal Ol JIATOPEC TWV
d1apopwVv AGANwV €EapTnudTwV Tou KIBWTIOU Ba eival KaTAANAEG yia TNV aQvTIHET®MION TwWV
OUVENEIWV TOU BPAaxUKUKAWHATOG evTaoewg 25 kA yia To Xpovo 0,5 sec.

O €0WTEPIKOG XWPOG TOU KIBWTIOU NpENEl va gival oTeyavog kal va anokAgieTal n unapén uypaaoiag
0€ aQuTOV, 0 O XWPOC TOU KIBWTIOU Nou BpioKETal KATW Ano TIG AUOMEVEG enageC Ba aTeyavonoindei
ME TO KATAAANAO HOVWTIKO UAIKO. AOYw TNG OUXVNG XPNOIKOMOoinonNG Tou KIBWTIOU, TO KAAUKHG Tou
Ba npenel va €xel TNV anapaitTnTn Kal EUKOAOXPNOTN XEIPOAaBH.

TeAog To KIBWTIO Ba npenel va NPoBAEPTEI yia POVIMN NAKTWON OTov NUBPEVA TOU (PPEATIOU, OTO
onoio npoopileTal va eykataoTabei kal o onoio¢ kataokeualetalr and aonAo okupddepa. To e
QpeaTio Ba kAsiveTal Pe €10IkO OTEyavo KAAUPMA, nou Oev anoTeAsl avTikeEiyevo TnG napouoag

npodiaypagng.
5. YAIKA KATAZKEYHZ

To KIBwTIO KAl TO KAAUPKA Tou Ba kaTaokeuaoTouv ano XaAuBa ST-37 1 xuToaidnpo ) avo&eidwTo
XGAUBa, Ta Ot napeAkOueva €EapThPaATa, MOU MPOKUNTOUV and Tn Asmoupyia Tou, 6a



KATaokeuaoToUVv anod Ta KatdAAnAa UAIKG nou Kpivel okoniya o KataokeuaoTng yia TNV apTIOTEPN
OAOKANPWGN TNG KATAGKEUNG,.

6. ENIWEYAAPIYPQ3>H KAI ENIKAZZITEPQZH
To KIBWTIO, TO KAAUMKA Kal 6Aa Ta XaAuBdiva EapTiaTa Tou Ba enyeudapyupwBouv «ev BepUm»
oUM@Va He TIG npodiaypa®ég AEH XK 11-02 kai XK 11-03, evw Ta XaAkiva r) opeixaAkiva eEaptiuara

Tou Ba enikaooITepwBouv cUPPwva We Tn XK 11-04.

7. MONQTIKO YAIKO

Madi pe To kIBwTIo 0 KaTaokeuaoTng Ba Xopnynoel kal To anapaitnTo JovwTIKO UAIKO Nou Ba yeyioel
TOV XWPO TOU KIBWTIOU KATW ano TIC AUOPEVEG ENAPEC. TO HOVWTIKO UNIKO Ba xopnynOei o oTepen
kaTaoTaon o€ kKaTaAANAn oTeyav cUCKEUAOia kal o€ NooOTNTA ENAPKN Yia TV NARPWON TOU XWPOU
Tou KIBwTioU nou npoopileTal va KaAUWel cUPPWVA PE TO KATAOKEUAOTIKO OXEDI0. TO HOVWTIKO UAIKO
Ba eival TETOI0, WOTE va €ival duvatr n agaipecr Tou XwpIC TNV KATAOTPOPr TwV EMNIYEPOUC
oToIXeiwv (HoVWTNPES, AAMEG K.A.) ToU PETAAIKOU KIBwTiou.

8. AOKIMEZ2

Kabe kiBwTio padi pe OAa Ta nNAPeAKOUEVA TOu MNARPWC ouvapuoloynuévo, oUP(WVA HE TO
KATAOKEUAOTIKO 0XEDI0, EKTOG anod TO HOVWTIKO UAIKO TO 0noio Ba xopnyeiTal o€ 101Ky GUOKEUAaOia,
Ba unoBAAAeTal oTo £pyooTAcIo Tou KaTtaokeuaoTr) o JOKIPEC Kal EAEyXouc. O1 JOKIYEG auTeC Ba
gival OOKIMEC oelpdc kal JokIJEC Tunou. O1 OOKIPEC Oeipdg Ba yivovral oe kABe kIBwTIO ava
napayopevn ocipd (naptida).

8.1. AOKIYEG ZEIPAG

8.1.1. OnTIKOC Kal dIaoTACIOAOYIKOC EAEYXOC.

8.1.2. 'EAeyxoG kaAng ouvepyaciag Twv NApeAKOPevwv HETAEU Toug (ouvapuoAoynon Kai
anoouvappoAoynon, €Aeyxol B€onc oTunioBAINTWV Kal EUBUYPAPMIoNG UE onMEia oUVOEDNC TWV
aywywv kaAwdinv k.d.).

8.1.3. "EAgyxoG TNG emyeudapyupwaonc TwV oidnpouxwv €EapTNUATWY GUPPWVA HE TIC N0 NAVW
avapepopeveg npodiaypageg XK 11-02 kar XK 11-03.

8.1.4. "EAgyX0G TNC E€MIKACOITEPWONG TWV XAAKIVWOV €EapTNUATWV OUP@WVA PE TOUG Kavoviououg
BSS-1872 yia kAdon B kal Twv XAAKIVwV Kal opelXGAKIVwV KOXAIWV Kal KOXAIWTWV OTEAEXWV
oUppwva Pe Toug idloug KavoviopoUg yia kAaon E, kabwg kal Tnv npodiaypa®n XK 11-04.

8.1.5. Aokiun ZuvexoUg Taoewc (DC Withstand Test): MeTa&U kaBe akpodEKTN Tou KIBWTIOU Kal TNG
ync eniBalertar ouvexnc Ttaon 25 kV yia éva Aento. Aev Ba npEnel va ePgavioTel kapia
NAEKTPIKN unepnndNon Kata Tn dIdpKela EQApPHOYNG TNG OUVEXOUC TATEWC.

8.1.6. 'EAeyxoc oTeyavoTnTag: Kabe HeTaANIKO KIBWTIO Ba EAEYXETAI WC NPOC TN OTEYAVI KATAOKEUN
Tou. Ma Tov Adyo auTd ol aTunIoBAINTEC €10600U TWV KaAwdiwv oppayidovral KaTaAANAa Kai
TO KIBwTIO ToNoBEeTEITAI HETa O de€apevr). AkoAoUBwG n de€apevr) yepilel e vepO, TOU onoiou
n otabun 6a unepkaAUyel To UYWoC Tou KIBwTiou €w¢ 1 PETpo NAvw anod Tn Bacn Tou. To
KIBWTIO Ba napapeivel JEoa oTo VEPO 24 WPEC, 0TN ouvexela Ba adeidoel n de€apevn anod To
vepPO, Ba apalpebei To kKAAUPKA Tou KIBwTIOU Kal Ba eAeyxBei n oTeyavoTnTa TOU.



8.2. Aokiyec Tunou

Ma Tn npaypaTonoinon Twv OOKIH®WV TUNou o KataokeuaoTng Oa pepidvioel va ouvdebolv Ta
KaAwdia nou npoBAEMOVTAl OTO KATAOKEUAOTIKO OXEDI0 OTIC OE0EIC TOUG Kal KATomv, agou
kaBaploTei OXOAAOTIKA TO E0WTEPIKO TOU KIBWTiou, Ba nNAnpwOei pE TO HOVWTIKO UAIKO, mnou
npoBAENETal oTNV Napaypa®o 7 TnG napouoac TEXVIKNG NEPIYPAPNG Kal 0To UWoG nou kabopileTal
and To KATAOKEUAOTIKO OXEDIO.

8.2.1. dokyr ZreyavornTag: To KIBWTIO NARPWS CUVAPHOAOYNHEVO e OUVOEDEPEVA OAA Ta KaAwDIa
Kal JE TO HOVWTIKO UNIKO OTO NPOBAENOPEVO ANo TO KATAOKEUAOTIKO OXEDI0 UWOC, TONOBETEITal
MEOa o€ PETAAIKN Oe€apevny. AkoAoUBwG n de€apevn) yepiel Je vepd, Tou onoiou n oTadun Ba
unepKaAUYel To UYWOG Tou KIBWTIoOU €wg 1 PETPO NAvw anod Tn BAon Tou, Evw Ta AKPA TWV
kKaAwdiwv Ba napapeivouv Péoa oTo vepo. To KIBWTIO Ba napayeivel JEoa oTo vePO 24 WPEG,
oTn ouvexela Ba adeidoel n de€apevry anod To vepo, Ba agaipebei To KAAUKPA Tou KIBWTIOU Kal
0a eAeyxBei n aTeyavoTnTa TOU.

8.2.2. AinAekTpikrj avroxri ouveyous Taoews. EnavaTonoBeToUe To KAAUKPA 0TO KIBWTIO WETA TNV
nponyoUpevn dokiun, yepifoupe Eava Tn Oe€apevn e vEPO NAvw anod Tn oTABUN Tou KIBWTIoU
EVW TA AKPA TwV KAAwdiwv napapévouv £€w anod 1o vepo. MeTall aywyou kaAwdiou Kal TNG
yNG epapuoleTal ouvexnc Taon 25 kV yia 1 Aento kata Tn Sidpkela Tng onoiac dev Npenel va
EUPAavIoTel kapia nAekTpIkn unepnndnon. H dokiun auth enavaiapBaveral yia 6Aoug Toug
aywyouc kaAwdiwv nou npoBAENOVTAlI OTO KATAOKEUAGTIKO OXEDIO.

8.2.3. AoKiuny KPOUOTIKAG Taong: EnavatonoBeToUpe TO KAAUPHA OTO KIBWTIO WETA TNV
nponyoUpevn dokiun, yepiCoupe Eava Tn Oe€apevn e vEPO NAvw anod Tn oTAdun Tou KIBWTIoU
£V TA AKPA TwV KAAwdiwv napapévouv £€w anod T1o vepo. MeTall aywyoU kaAwdiou Kal TNG
YNG eKTEAEITAI BOKIUN KPOUOTIKN TAoEWC TouAaxioTo 37,5 kV (kpouoTikd kUpa 1,2/50us) kata
Tn OIdpKeIa TNG onoiag Ogv NPENEl va eP@AvioTel diappor) o€ Kaveva onueio Tou deiypaToc. H
JoKIUn auTn enavaAapBaveral yia 6Aouc Toug aywyouc kaAwdiwv nou npoBAEmovTal oTo
KATAOKEUAOTIKO OXEDIO.

Eav dev €ival IkTO va npayyartonoin®ei n JOKIUr KPOUCTIKAG TAONG HE TO und OOKIUN
METAAAIKO KIBwTIO BUBIOPEVO OTO vePO, Wnopei va Byel and To vepd kai n OOKIYA va Yivel
QUEOWC META ME TN MIKPOTEPN duvaTh kabuaTépnon, ) Ynopei va diatnpnBei n diatagn uypn
TUANIYMEVN ME €va Bpeypévo UMAoPa N va €QAPHUOOTEI €va aywyido kaAuppa yUpw ano
OAOKANPN TNV €EWTEPIKN TNG EMNIPAVEIQ.

9. ZHMANZH

To kIBwTIO Ba PEPEI MIVAKIOES anod opeixaAko, NPOEIBONOINTIKEG KAl ENICTIAVONG TNG B€0NG oUVOEDNG
Kal TwV QACEWV Twv KAAwdiwv. XTo Navw HEPOG Tou KAAUMPATOC Tou KIBwTiou 6a TonoBeTnOei
nivakidéa onuavong oTnv onoia 6a avaypagovTal e EuavayvwoTa OToIXEia Ta akdouba:
MPOZOXH
KIBQTIO N'EIQ>H> MOAYBAINQN MANAYQN KAAQAIQN
150.000 VOLT

KINAYNOZ -© ANATOZ



10. TAHPO®OPIEZ MNOY ©OA AOOOYN AINO TON KATAZKEYAZTH

O KaTtaokeuaoTnc padi pe Tnv npoo@opd Tou Ba unoBdAAel, oe Tpia avTiTuna, oxedia yia To
NPOCPEPOUEVO HETAAIKO KIBWTIO, Onou Ba eugavifovTal OAa Ta €ni YEPOUC £EAPTHATA TOU, HE TIC
dlIa0TACEIC TOUG, TOV TPOMO GUVOEDTG TOUG KABWGE Kal TOV TPOMNO NAKTWONG TOU KIBwTIOU 0To £5ap0og
Madi pe oTidNoTE AGANO OTOIXEIO anaITeITal yia TNV NOIOTIKN OUYKPION TWV NPOCPOPWV.

11. ZXEAIA

>€ nepINTwon Nou Tou avatedei napayyehia npoundeiac Tou UAIKOU, 0 KaTaokeuaoTnG nNpenel va
oTeIAEl TPEIG OEIPEC OXEDiWV, NOU Ba NEPIEXOUV OAEC TIG KATAOKEUAOTIKEG AENTOUEPEIEC TOU KIBWTIOU
ME NANPEG UNOPVNHA OAWV TWV UANIKWV MOU CUYKPOTOUV TO KIBWTIO, TOV TPOMO OUVEPYACIAG TWV
EMNIPEPOUC EEAPTNHATWV, TOV TPOMO OTEPEWONG TOU KIBWTIOU OTO £dAPOC, TOV TPOMNO CUVOESNC TWV
KaAwdIWV PE TIG AUOHEVEG ENAPEG Kal TOV KOUPO YEIWOEWS, KaBwG Kal NMANPOPOPIEG yia TIG IDIOTNTEG
TOU HOVWTIKOU UAIKOU, Hadi he Tov TPOno TAENG kal NANPWONG TOU avTioTOIXOU XWPOU TOU KIBWTIou.

12. 2YZKEYAZIA

MeTa and Toug eAEYXOUG Kal TIG QOKIKEG OEIpAg TNG napaypagou 8 Tng napouacag npodiaypadng To
METAAAIKO KIBWTIO MARPWC OUVAPHUOAOYNHEVO, XWPIC Ta KAAWdIA Kal PE TO MOVWTIKO UANIKO OTnv
oTeyav) Tou ouokeuaoia, 6a TonoBeTnOei oe KIBWTIO PETAPOPAC OTIBAPNAG KATAOKEUNG avaAoywv
Old0TACEWV.

>TO €EWTEPIKO WEPOC TOU KIBWTIOU HeTapopdc 6a avaypagoUv He guavayvwoTd OToIXEia Ta
akoAouba:

- Eynopikd onua kataokeuaoT)

- H ovopacia Tou uAikou.

- O ap1Buocg TG oUPBaong npounBeIag Tou UAIKoU.

- To £TOC KATAOKEUNG TOU UAIKOU.

- O ap1BuoC o<IpAc Tou UNIKOU.



AEEA/KAAAOZ TPAMMQON

PYAAO AAAATON

THZ TEXNIKHZ MEPITPA®HZ

AA-385 /11.2017

2Tnv Napdypa@o 4 aviikabiotavtal Ta eENG:
¢ Onou ava@EpeTal KOAWSLO BLaToung 1x120+120mm?, avtikadiotavial Je
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TEXNIKH INEPITPA®H AA - 326

METAAAIKO KIBOQTIO AYOMENQN EINTAD®ON I'TA
ATAYTAYPOYXH MOAYBAINQN MANAYQN (CROSS BONDING)

1. Xxombdg

H mapodca mpodiaypaer| apopd v tpoundeta kot vtofoAr] ce SokES KIPOTIOL AVOUEVOV ETAPDV
Yy SlooTOP®ON TOV HOAVRdveov povovdv tov koimdiov 150 kV (LINK BOX FOR CROSS
BONDING). To kif@tio avtd ypnoiponoeital, oe ke BEon ovvdeong kolwdiov 150 kV (Zvvdéoeig
evbuypoppiag), yioo ™ Swotavpmon TV HOALBIVOV povovdv Tov koiowdiov 150 kV kot v
e€oVdETEPMON OVEL TP TUNUATOV YPOUUNG TOV ETOYOUEVOV TACE®V OTOVG HOVOVES TV
HOVOTTOMK®OV KoAmdiwv 150 kV.

2. Kavoviopot
To xipotio Ba KataoKeLAoTEL GOUP®VO LE TNV VITEPYOLGA TEXVIKT KOl TNV TAPOVGH TPOOL0y papn, Ha
VIOGTEL 0 OLAPOPES SOKIES 6TO £pYooTtdoto Tov Kataokevaotn He TV Tapovsio EKTPOcSHTOV NG

AEH, 6nwg kabopiletal otn cuvéyela.

3. ZuvOnkec Astrtovpyioc

To xipoto Ba elvar KaTdAANAO Y100 Yp1oN HEGA GE EWIKEA SOUOPPOUEVO PPEATIO PECH GTO £S0POG
(cvvnBag melodpopo) o Paboc péxpt 1 m mepimov kot yu petaPorég Oepuoxpaciog and +5°C
+25°C. O Babuog mpootaciog (IP) tov kipwtiov Ba eivar sopewva pe to IEC-529 yo ) xpnon mov
npoopiletat, Ba SnAdverar and tov [IpounBevutn Ko Ba Tvyydvel g eykpicemg g Ynpeoiag.

4. XopaKTnPlotikd Kotaokeune KiBotiov

Y10 KIPOTIO 0VTO TPAYHOTOTOIEITAL 1) SILOTAVPWOT) TOV HOADPBIVOV Hovdvdv TV Kodwdiov 150 kV
N N amoUdVAOGT] TOVG HEGH TPUBY YAAKIVOV ETIKOGCITEPMOUEVAOV AUUDV, Ol 0TOIEG d0GTAVPDOVOVTOL
peta&l ToVg GLUPMOVO, LE TN HEAETT S0GTAVP®ONG HOVOV®V Yo KaOe Kohwdtakn ypapun 150 kV. Ot
AApeg aVTEG GLVOEOVTOL GTO £VOL AKPO TOVGS, HEGM YAAKIVOV ETIKOAGCITEPOUEVAOV OKPOJIEKTMV, LE TPia
SUTOAKG OHOKEVTPIKE (GVYKEVTPIKE) KA1 YakioD Statoprg 120 mm? mov cuvdéovy o KIBOTIO pe
TOVG LOAVPIVOVG pavdveg TV kKadlmdimv 150 kV og kdbe B¢on mov Tomobeteitat To KiBdTI0.

210 GALO AKPO TOVLG Ol AGUES CLUVOEOVTOL, HEGH YAAKIVOV ETIKAGCITEPMOUEVAOV GUVIETNPOV KOl GTN
cuvéyewn (eqv amorteital) TPIOV HOVOUEVOV KOA®OI®V, LE TN HOVAdO TPOGTAGINS TOV KAAMIIwV, M
omoia £ivol EVOOUATOUEVT LE TO KIBAOTIO KoL TA YOPAKTNPICTIKA TNG AVAQEPOVTAL GTT) GUVEXELOL.

H povada ovt) amotereitar omd tpeig petafPintéc (amd tv thom) aviotdcel (VOLTAGE
DEPENDING RESISTANCES - VDR'S) cuvdepéveg o aotépa Le YEUOPEVO TOV KOUPO TOov.



H yelwon tov kdéppov mpaypatonoteiton pe yaAkivo aywyd tomov NYY dwropng 120 mm?, o onoiog
ocvvoéetal pe Tov KOPPo pe xdAkivn emkacoitepopévn Adpo. TOco 1 d1aTopr] TOV AVOUEVOV ETAPOV
0G0 KOt 01 OATOUEG TV OPOPV MA@V eCaptnuatov tov Kiwtiov Oa elval KatdAAnieg yio v
OVTUHETMOTION TOV GLVETEIDMV TOL BPoryVKVKAMUOTOG EvTacems 25 kA yia to xpovo 0,5 sec.

O eocwtepkdg xdpog Tov KPwTiov Tpémet var elval oTeYavOg Kot Vo amoKAEiETOL 1| VTOPEN VYPAGTIOG
6 'avutdv, 0 0 Ydpog Tov KiPmTiov mov PpickeTol KAT® Omd TIC AVOUEVES ETOPES KO TNV MO TAV®
Aapa, Ba oteyavomomBel pe 0 KATAAANAO HOVEOTIKO DAMKO. AOY® TNG GLYVNG XPNOWOTOINoNS TOL
Kipotiov, To KdAvppe Tov Bo TPETEL VO £XEL TNV AmOPAITNTN Kol EDKOAOYPNOTN XEPOAAP).

Téroc 10 KifodTo B mpémer va mwpoPre@tel Yoo poévipn mlxtowon otov mubuéva Tov Ppeatiov, 6To
omoio mpoopiletar va eykotaotadel Kot 0 omoiog KaTtaokeLAleTaL 0md GOTAO GKLPOSEWD TO OE PPEATIO

Ba Kheivetat pe €100 oTEYAVO KAAVULLO, TOV JEV ATOTEAEL AVTIKEILEVO TNG TOPOVGAG TPOILOY POLPTG.

5. Yika Katookevng

To xidt10 Kot T0 KAALUEA TOV B KO TOGKEVOGTOVV 0o YVTOGidNpo, eite and ydAvPa ST-37, eite and
avo&eldmto yaAvPa, to de mapeAkoOUEVO EEAPTNLATO, TOV TPOKVTTOLV Oomtd TN Agrtovpyio tov, Ha
KOTOGKELOGTOVV OO ToL KOTAAANAL VAIKA, TOV Kpivel okOmpo o Kataokevaotig yio v aptidtepn
OAOKANP®OOT) TNG KATOGKELTC.

6. Erwyegvdapyvpoon kou Etikaocotrtépmon

To xipotio, 10 KdAvppa Kot 6Aa to xaAvBova eoptiuotd tov Bo emnyevdapyvpwBodv «ev Beprmm»
ocoppova pe 11 mpodwypapés AEH XK 11.02 xor XK 11.03, eved ta ydAxwvo 1 operydikiva
eCaptuatd Tov Ba emkacsoitepmBotv copemva pe ™ XK 11-04.

7. Zouminpouotikd YAa

7.1. Mali pe 10 xipotio o Kartaokevaoting 0o mpounbedoer kot pic povada mpootaciog Tov
LOAVBOVAOV HOVOLOV TOV KOA®OIWV amd VIEPTAGELS KATOAANAQ GuVapHOAOYNUEVN He To KiPwTio. H
povada avtr o mpémer vo amotereitor amd 3 arefwépovva (SURGE ARRESTERS), o&ewiov
petdAlov ympic diakeva, cvpewva pe : to IEC 71 & Electra No 47 (Part 1) § 12.2 o €€ng ko § 13,
10 IEC 99-1/1999-12 kat 10 IEC 99-4/2006-07 pe ovopaotikd pevpo ekkévoong (Nominal discharge
current) 10KA. Ta vréroima yopaKTNpIoTikd avtdv Omms, 1 Téon cuveyovg Asttovpyiog (Continuous
operating voltage), yapoktnpiotikn téon (Rated voltage) kabmc kot ot mapapévovoeg tdoeig (Residual
voltages at nominal discharge current, switching impulse current and at steep front current) 6o
kaBopilovtor amd TOV KOTAGKELOGTI] COLPOVO HE TO YOPOKTNPLOTIKA TNG KAAMOWKNG YPOUUNG TOV
150kV.

H gyyimomn mg cvokeumg avtg Bo eEacparotel pe ta GxeTIKE TIGTOTOMTIKG TOL Bt YOPNYNGEL O
[TpounBevtng.

7.2. Movotkd YAkd. Mall pe 1o xifotio o Koataokevaotg Ba yopnynoet kot 10 KatdAANAO
LOVOTIKO VAKO, cOppava pe toug Kavoviopovg BSS - 1858, khdon 11, o€ katdAAnin cuokevacio kot
o€ TOCOTNTO EMOPKY] Yo vo. YEUIOEL TO YOPO 7OV TPOoOPileTol Vo KOAVWEL GOUPOVO E TO
KOTOGKEVOGTIKO GYED10.



8. Aoxuég

Kabe xipotio pali pe O6ho to mopeAkOUeEVE TOV TANPWOG GULVOPUOAOYNUEVO, GUUO®VO LE TO
KOTOGKEVOOTIKO GYEA10, EKTOC OO TO LOVAOTIKO VAKO T0 omoio Ba yopnyeitan og €101k Guokevacia,
Ba vrofaiietar oto gpyoctdcto tov Kataokevaot) ce dokipuég kot eAEyyovg. Ot dokég avtég Ha
elval dokipeg oepdg Kot SokpEG tomov. Ot doxkipég oepds Bo yivovioar oe kabe kiPpwtio, ava
Tapoyopevn oepd (maptidon).

8.1. Aokéc Xepdc

8.1.1. Ontikdg Ko d106Tac1oKOG EAEYYOG.

8.1.2. 'Eleyyog «oANG ovvepyoaciog tov TapeAkopévav HeTaEdL Toug (ZuvappoAdynon Kot
OTOGLVAPUOAOYTON)).

8.1.3. "Eheyyoc g emyeudopybpmong tTav odnpovymv e£aptnUatov COUPOVO HE TIS T TEvVe
aVOLQEPOLEVES TPOSLOLY POLPEC.

8.1.4. "Eleyxog NG emkacotépmong TV YdAkwvov eaptudtov copeova pe toug Kavoviopotg
BSS-1872 yw kAdon B kot tov x0AKIveV KOYADV Kol KOYMOTOV GTEAEXDYV GOUPOVO LE TOVG 101006
Koavoviopotg yio kAaon E, kabdg Kat tnv mo téve avaeepodevn Tpoodioypaen.

8.1.5. Aok Thoewg : Meta&d kdbe axkpodéktn Tov Kifotiov Kot TG yng emPaAieTon cuveyng taon
10 kV yw éva Aentd. Aev Oa mpémet vo ep@avioTtel Kapio dppon Kot ) SGPKEW EPUPUOYNG TNG
oLVEYOVG TAGEWMG,.

8.2. Aokéc Tomov

o ™ mpaypatomoinon towv dokumv tHmov o Kataokevaotig Oo pepiuvioet va cuvoebodv ta
KaAddto 120 mm?, 1oV TPoPAETOVIAL OTO KUTAGKEVAGTIKG GYES10 6TIC BEGELC TOVG Kat KATOTY, 0oy
kaBopiotel oyolaotikd o Bdhapog cuvdécewv tov Kipwtiov, Ba TANPwOEL pe T0 pOVOTIKO VAIKO, TOV
npoPAénetal otV moapdyp. 7 ™S mapoHoog TPodypapng kot 6to VYog mov kabopiletar oto
KOTOOKEVOGTIKO GYED10.

8.2.1. Aoxkym Zteyavomrag: To KiPdTo TANPOS GUVAPUOAOYNUEVO LE GLVOEUEVO OAOL TO KOADILO
120 mm® Kkat pE TO HOVOTIKO VAMKO GTO TPOPAETOUEVO Omd TO KATOGKEVLOOTIKO OYEd0 VYOG,
tonmofeteitonl péoa oe PETOAAIKY] de&apevr]. AkoAoOBwg M degapevn yepiler pe vepd, tov omoiov M
0160un Bo vtepraldyeL To VYOG Tov KIPmTiov, v Ta dKpo TV KaAdimv Oa tapapeivovy pEco 6To
vepo. To kifatio Ba mapapeivel péca 6to vepd 24 mpeg, ot cvvexela Bo aderdcer | de&apevr| amod 1o
vepo, Ba apalpedet To kKAALVLPA TOV KIPwTiov Ko Ba eleyyBein oTeyavOTNTA TOL.

8.2.2. AMAEKTPIKN GVTOYN TOV HOVOTIKOV VAIKOV: EavatomofeToVE TO KAALUUO 6TO KIP®OTIO HETA
™V mTponyovpevn dokiun, yepiloope Eava tn de&opevn pe vepd mdvm amd t otadun Tov Kiotiov evod
T0 AKpa TOV KAA®OIwV Topapeévovy £Em and to vepd. Meta&d Tov KaAmodiov Kat tng yng epapuoletot
ovveyng taon 12 kV vy 5 Aemtd, xotd ™ OdpKew TG omoiog OV TPEMEL VO ELPAVIOTEL Koo



, , , , , ’ r . 2
dlappon Tov HOVAOTIKOD VAWKOV. H doxiun avt eravarapfdvetatl yuo 6ha ta koAddwe 120 mm”, wov
TPOPAETOVTOL GTO KOTAGKEVAGTIKO GYE10.

8.2.3. Aok KpovuoTikng tacems: Metd 1o TéA0g TG Mo mhve dokyng o yivel copemva pe
npotactn tov Katackevaot) kot éykpion g AEH dokiun kpovotikng tdcews 40 kV (kpovotikd kdpa
1,2/50 ps) katd tn S1GpKe TG OTOl0G OEV TPEMEL VO ELPAVICTEL d1LPPON GE KavEVA GNUEID TOL

7 , , I ’ . 2 ,
detyparoc. H dokym avt) emovoroppdveror yio OAa ta koA®dow 120 mm”™ mov mpoPfAémovion 610
KOTOOKEVOGTIKO GYED10.

9. X1uavon
210 mOve PEPOS TOV KaAOUpHaTOg Tov KiPwtiov Oo tomoBetBel mvokida onpaveong oty onoia 0'
avaypAQOVTaL PLE EVOVAYVOoTO oTotyEln T akdiovba:

IIPOXOXH
KIBQTIO ATIAXTAYPQXHY MOAYBAINOQN MANAYQON KAAQAIQN
150.000 VOLT
KINAYNOZ-OANATOX
Ecotepcd to xifmtio Ba pépetl mvakideg emonudvoems TV pAce®mV, TV KATELHLVGEMY Kol TV

G TAVPDOGEMV.
Olec o1 mo mave mvakideg (eEmtepikég kot ecwTeptkes) Ba eivat amd opetyarko.

10. ITAnpoopisc wov Ba 6000V amd tov Kartookevoot

O Kortaokevaotic pali pe tv mpooeopd tov Bo vmofdiiel, oe tpia avtitvma, oyxédo Yy TO
TPOGPEPOUEVO LETOAAIKO KIdT10, 6oL Ba gppaviCovron OAa Ta eni pEPovg eEapTNUOTE TOV, PE TIG
d6TAGELS TOVG, TOV TPOTO GUVOESTIC TOVG KOOGS Kot TOV TPOTO TAKTM®ONG TOL KIP®TIOL 610 £60(POC
pali pe otdnmote AALO ototyelo amatteitol Yo TNV TOLOTIKY GUYKPLON TOV TPOGPOPDV.

11. Zyédn

Ye mepintwon mov tov avatebel mapayyeda mpounbetog tov vVAkov, o Koataokevaotc npémel va
oteilel TEVTE GEPES GYEdimV, OV Ba TEPIEYOVV OAESG TIG KOTAOKEVUGTIKES AETTOUEPELES TOV KIP®TiOV
pe mANPES LTOUVNUO OAMV TOV VAMK®OV TOL GLYKPOTOLV T0 KIMOTI0, TOV TPOTO GLVEPYUGINS TMV
EMUEPOVS EEQPTNUATOV, TOV TPOTO GTEPEMONG TOL KIP®TIOL 6TO £dAPOC, TOV TPOTO GUVOECNG TV
GUYKEVIPIKAOV KoA®diov 120 mm pe Tic Avdpeveg emopéc Kot Tov Kahodiov 120 mm  pe tov
OKPOJEKTT YEIMGEWMS, TANPOPOPIES Y10l TIG WOOTNTEG TOL HOVMTIKOV LAKOV pali pe tov tpdmo tENG
Kol TANPOONS TOV avTicTO oL Y¥®Pov Tov KiPwtiov, Kabdg Kol TEPLypaPn TG AvOPEPOUEVIG GTNV
Tapaypaeo 8.2.3 doKIU] KPOVOTIKNG TACNG.



Eniong meprypapucd @uiradio tov [IpounBevty| g cuoKeELNG TPOOTAGING GYETIKA LE TNV KOTOGKELT
™G, TN GLVOECHOAOYIN, TN Agttovpyia, To LVAKA amd To omoio amoteAeital, Tig 1010TNTEG TOVG KOOMG

Kol TANPES 0dMYiES Yo TN GLVTPNON TG,

12. Zvokevocio

Metd amd T0Vg €AEYYOVG Kot TIG QOKIUEG TNG Tapdyp. 8 TG mapovcas TPodypaPng 10 KPAOTIO
TANPOS GLVOPUOAOYNUEVO HE TO HOVOTIKO VAIKO GTNV GTEYOVH TOV cuokevosia , Bo TomoBetnbel oe
KIBOTI0 oTIR0prG KATAGKEVTG OVAAOY®V Sl0GTACEMV.

210 e€mtePKO PEPOC ToL KIPwTiov B avaypa@olv e EvavayvmoTo oTotyein To akdAovOor:

- Epmopicd onpa katackevaot

- H ovopacio tov vAwov.

- 0 apBudg ™ ovpPaong tpounHetag Tov VAKOD.

- To é10¢ KaTaoKELNG TOV VAKOV.

- O ap1Bpog oepdg Tov VAIKOD



AEEA/KAAAOZ TPAMMQON

PYAAO AAAATON

THZ TEXNIKHZ MEPITPA®HZ

AA-326 / 30.10.2007

Onou VIivETAL avapopd OF CUYKEVIPLKO XAAKWVO KAAWDSLO JLATouAg 1x120+120mm?
QVTIKOBIOTATAL PE «CUYKEVTPLKO XOAKLVO KOAWDLO KATAAANANG SLATOMNGY.

Onou ylvetal avagopad ce Kavoviopoug IEC, .oxUouv Ta avapepodpeva OTLG TEAEUTAlEG
€KOOOELG TwV KOVOVIGHWY auTwV.

H oTa8un £vtacng BPaxuKUKAWPAOTOG avilkadiotatal pe 31,5 kA ywa 0,5 sec.
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AKPAIO MONOIIOAIKO KIBQTIO EZQTEPIKOY XQPOY
I'TA KAAQAIA 150kV X-LPE

. ZKOIIOX

H moapovoa Teyvum Ileprypoer) o@opd TV KOTOGKELT, VTOPOAN GE OOKIUES Kot
Tpoundelo. LOVOTOAIKAOV okpokiPotiov e£mTteptkod yMdPOL, GTO OMOio, KOTAANYOLV
HLOVOTTOAMK(O KOAMI. OVORAoTIKNG Tacems 150 kV pe  aywyd amd yoiko (Cu) 1
alovpivio (Al) ko poévoon X-LPE odpeova pe v Teyvum Ileprypaen AA-
168/Noéupproc 2007.

. KANONIEMOI

Ta akpoxkiPdTio TPETEL VAL KATAGKEVAGTOVY GOUP®VO LE TNV 16XV0LGA TEXVIKN Kol TNV
napovoa Teyvum Ileprypagn, Ba dokipaoctovv de dmwg kabopiletar mopokdt® 6TO
EPYOCTAGLO TOV KATOGKEVOGTY, TAPOLGia ekmTpoc®nov Ts AEH.

. XYNOHKEYX AEITOYPITAY

Ta axpoxifodtio Oa eivor kaTtdAAnAo Yo €yKatdoTaon otny VTaldpo 6e VYOUETPO ATd
0m péypt +1000 m amd Vv otdOun ¢ Bdhacoac kot yio petaforéc Bepuoxpaciog
ano -5°C pégpt +50° C pe poptio mhyov kot y1oviod.

. XAPAKTHPIXTIKA YXYXTHMATOX

4.1. Tpipoowkd oOOTNUO HE OLOETEPO OMOTEAEGUOTIKA YEWOWUEVO GTO  omMpeio

TPOPOOHTNOTC.
4.2. Ovouootikn Téom GLGTHUATOG : 150 kV (BIL 750kV)
4.2.1. Méyiotn téon CLGTHLATOG : 170 kV
4.2.2. Kpovotikn Tdon CLGTHLATOG : 750 kV (1,2/50 po)
4.3. Zvyvotnro : 50 koK ol avd devTEPOLETTO
4.4. Ioybg dakomng (Bpoyvkvkimdoewg) oto 150 kV 6.500 MVA
4.5. 'Evtoon Bpayeiag didpketog : 25 kA eni 0,5 devtepdienta

TOVAGYIOTOV

. EI'KATAYTAYXH KAI YYNAEXH AKPOKIBOQTIOY

5.1. Ta okpoxipotio mpoopilovior Yo TOV TEPUATICUO KOAMOIOKADV YPOULUUDV
(Cuw/X-LPE 1 AIU/X-LPE) ocg vmaifpovg Y/Z 150/20-15 kV 1 oe vraibprovg
Y®PoVG (eHEEMS TV KOAMIOK®OV YPOUUOV e evaeples Ypouuéc 150 kV.

5.2. Ta axpoxifdtia Tomobetovvion ce KotakOpven 0éom emi €OKNG UETOAMKNG
Baong otpiemg Kol GTEPEDVOVTAL G’ OVTH LEGH TEGGAP®Y LOVAOTNPOV GTNPIENG.
H ovvdeon tov akpokiPotiov pe ta Aoutd evepyd ototyeio g muAng Levéewg Oa
yiveton pe KatdAAnio cuvdethpa popeng T
Ta yapoktnploTikd TOV Ay®yoy Yio. TNV GUVOEST TO®V aKPOKIPOTIOV KaBMOS Kot
oAV TV AoV eCaptnudtov Bo kabopilovior ota GYETIKA TELYN TOL €PYOUL.
O 0KpodEKTNG TOL AY®YOL TOL KOA®OIoL Oo eivor OIUETOAMKNG KOTOOKELNG
(Al/Cu). H odvdeon g mhevpdg Al tov kalmdiov Ba yivetor o1l cvoumécemc
(e€dymvnc, kokAikng 1 Pabeiog).

53. O «xovog Owpdpewong medlov Ba  eivol  TPOKOTACKELOGUEVOL — TUTOV
(PREFABRICATED TYPE) pe evoopotopévo nAeKtpodio Stoptdpemons, DAIKOD
kataokevig EPDM 1 EPR.

5.4. O gfmtepkog povortnpog o eivol Kataokevaouévog and Topsehdvn 1 GLVOETIKO
GLMKOVOLYO VAKO, EAIYIGTOV UNKOLG epmucpov 5.300 mm.

2



7.

9.

5.5. To yutovio (cable gland) tov akpokifwtiov wpémet va givor LeTOAAKO (YAAKIVO 1)
OPELYAAKIVO), emKacoITEp®UEVO. H oteyavomoinon tov HeTaAAikoy y1twviov pe 1o
poAVPBOVO  povovo  tov  KoAmdiov  mpémet  va  efacporiletar  péc
HLOALPOOKOAANOTC.

MONQTHPEY YXTHPIEHY AKPOKIBQTIQN
Ot té00ep1g LOVOTNPES LE TOVG OTOIOVG TO. aKpOoKIBOTIO oTNnpilovion 6TIG LETAAMKEG
Tou¢ Pdoelg omPIENg, TPOKEUEVOL VO OTOUOVAVETAL MAEKTPIKA O HOvVOLOG T®V
KOA®II®V amd TN yn, TPEMEL VoL £XOVV TO, AKOAOVO YOPAKTNPIOTIKA:
6.1. Mnyavikn Avtoyn : EAdyioto eoptio Opavcewg og OAiyn 30.000 N.
6.2. Hlektpkn Avtoyn : Aegv mopatnpeiton ovopevo vepmnonong 1 otdtpnong étav
0 LOVOTNPOG VITOKELTAL:
o’ Ev "Enpa”, oe tdon 20 kV Z.P. yua éva Aemto.
B Ze Bpoyn, oe tdom 15 kV Z.P. yia éva Aentod
l'evikd . 6An dwtaln ompiEne tov okpokifotiov pEcH TOV MO TAVE
povotpov, Bo 7mpémer vo  oviéyel o€ po  KPOuoTK)  duvaun  A0y®
Bpoayvrukdlodpotog tovAdyieotov 2500 N.
To vAKd katackevng Ba eivar amd mTopserdvn 1 GLVOETIKO VAIKO KUKAOOMPOTIKTG

pntivng.
ANTIAIABPOQTIKH ITPOXTAYIA METAAAIKQN EEAPTHMATOQN
Ta petodlkd eEoptnuato Ba eivarl amd avoéeidwto ydAvPa, ite Ba pEpovv KaTAAANAN
EMLPOVELOKY] EMUETOAA®OT] (ETYEVOOPYVPMOT, EMKACCITEPMOT K.A.T.), COUPOVO LE
T1¢ TEXVIKEG Tpodtaypapss XK 11.01, XK 11.02 ko XK 11.04.

. TEIQYH AKPOKIBQTIOY

H yeloon tov axkpokifotiov Ko kat’ eméktacn tov pavova tov koiwodiov 150 kV
YIvETO TPOG TO TAEYUO YEIDGEMS TOV YOPpwV TV Y/X 150/20-15 kV eEmtepucod ydpov
péow kipotiov otabepng yeimong (GROUNDING LINK BOX). To xoi®doo mov Oa
ypnopomombel yloo v mpaypotomoinon tov cuvoEcemv avT®v Ba eivorl pLovomoMio,
yékwvo dratopnc 120mm’, pe edkn evioyvpévn povoon (T.IL AA-1/Noeufpiog 2007).
["a 10 okomd avtd Bo VITAPYEL KATAAANAOG OPELYAAKIVOG AKPOJEKTNG EML TOVL YLT®VIOL
TOV aKpOKIPmTiov.

HAEKTPIKA XAPAKTHPIXTIKA AKPOKIBQTIOY
To axpoxifatio mpémel va €xet, Yo péyrotn téon cvotnuatog 170 kV, ta e&nc Paocikd
YOPOKTNPLOTIKA:
e Avtoyn o€ kpovotkn tdon (1,2/50 ug)  : 750 kV
o EAdyioto pnxog epmuopod povotmpov  : Xopeova pe to IEC 815/1986
yio Méon 1 Bopeia otaBun
pvrdvoewg (tomog II 7 111,
avtiotorya), Oonwg Ba kKabopileTon
OTO GYETIKA TELYT KAOE £pyov.

e OvopooTtikn| évtacn Ppay. Odprelog : 25 kA (7w 0.5 sec tovAdyiotov)
e 'Evtaon kopuepng (acOUpeTp™) : 25 kA

e Avtoyn o€ tdon Plop. cuyv. : 218 kV eni 15 min

o AVTOoyn 0€ UEPIKEG EKKEVAGELG : 131 kV (o160un expopTiong

pikpotepn and S0pC).



10. ZYMITAHPOMATIKA YAIKA

Kabe axpoxipdtio Tov omoiov dAa to VAKA TG pOvmong Ba mpémetl va ival amdivto
ocvpPoatd pe avtd Tov kodwdiov 150 kV mov mpodiaypdpovion oty TII-168, npénet va
GLVOOEVETAL KO LLE TO, TOPAKAT® £EQPTILLOTOL:

10.1. Ylwd o0vdeong Kol otepémong OTIC UETOAMKEG Pdoelg tov axpokiPotiov
(tapayp. 5).

10.2. PvOulopeva «epdtio dwaomdcems (epdcov mpoPAémoviar ot oyediocn Tov
KOTOOKELOOTN, MG TAPEAKOUEVO TOV aKPOKIPMOTIOV).

10.3. Aowd vAkd amopoitnTo Yoo TNV TPUYUATOTOINoN TG oVUVOECNG — GUYKOAAN GG
TOV HOVOVO TOV KOA®OIOL LE TO Y1TAOVIO TOV aKPOKIPmTiov.

10.4. Zvvdetipeg TOL ATOUTOVVTOL YOl TI GUVOEST] TV OKPOKIPOTIOV [LE TOV ay®YO TG
npodwaypaeng TR-2 7 pe tov coiqva Cu 1 Al, ©40 mm.

11. AOKIMEX

210 €pYooTdolo TOL KATUOKELOGTN Ba Yivouv JOKIHEG TAPOVGIO EKTPOGAOTOV TNG
AEH. Ot doxpég Ba elvar ogpdg Kot TOTTOL.
11.1. Aoxkipég oerpdc

Ot doxpég oepdg Ba yivoviar 610 €pyYOcTAGIO TOV KATOGKELOOTH LUE OUTAVES
TOV Kot Tapovsio ekrpoomnov g AEH yua ka0e mapaydpevo axpoxkifmdtio Kot
elva o1 axOAovOec:

11.1.1. Ontikdg €Aeyyog OA®V TV €EAPTNUATOV TOL GLVOETOVY TO OKPOKIBAOTIO
Yo TNV OOTGTMOT EVOEYOUEVOV ATEAEIDV KABMG Ko EAEYYOC Yoo TV VIapén
O @V TV e£apTNUdT®VY, TOL TPOPAETOVTOL OO TO KOTACKEVAGTIKO GYXE010 TOV
akpoKiotiov, Kabbg Kot TV VMKOV mov mtpoPAénovror and v mapayp. 10.
11.1.2. 'Eieyyoc tov dwotdoewv OAwv tov eEaptnudtov mov cvvlétovy 10
OKPOKIPAOTIO GOUPOVA [LE TO KOTAGKEVACTIKO TOV GYEA10.

11.1.3. "EAeyyoc ¢ KaAng Aettovpyiog kot TG HETAED Tovg cuvepyasiog TV eml
HEPOVG CTEPOUATOV KAODS Kol OA®V TV VTOAOITOV EEQPTNUATOV.

11.1.4. 'Eleyyog g “ev Ogpud” emyevdopydpmons Kabmdg Kot g
MAEKTPOAVTIKNG  EMYELOAPYDPOON G OAWV TOV  GLOEPEVIOV  UETOAMKOV
eEapTNUATOV, COUEOVO LE TIG O TAVE AVAPEPOUEVES TEYVIKES TPOOLAYPOUPES
™™g AEH.

11.1.5. "Eleyyoc g NAEKTPOAVTIKNG EMKAGCITEPMONG OAOV TOV YOAKIVOV Kol
opeOAKIVOV eCaptnudtov cOueova pe TNy  TeXVIKN mpodtaypagn g AEH
XK 11.04 (mapoayp.6).

11.2. Aoxipég Tomov

Ot dokipég tomov yivovtarl yio tov €AEYY0 TNG MOWOTNTOG TNG OYEOioNG TOV
akpoKiPotiov oe éva tepdylo Kot yioo k4Be S10pOPETIKY OTOUT] TOL KOA®Oiov
150 kV, mov kataAnyovv 6e avtd. Ot 00KIUEG TUTTOV TOV LIOYT AKPOKIPOTIWV,
TV ovvosspmv gvbuypappioc (T.I1. AA-175), kabBdg Kot Tov akpokiPotiov pe
povotpa and yutn enosedwn pntivn (T.I1. AA-173) Ba mpaypotomolovvtal o
oLVOLAGHO UE TIG aVTIOTOLYEG OOKIUES TOTTOL TV KaAmdiwv 150 kV (T.II. AA-
168) kou cvvenmg Ba yivouv pe Tov 1010 TPOTO HE AVTEC TOV KAA®MII®MV, GOUPOVOL
pe tov Kavoviopo IEC-60840/2004. IMapoakdtwm ava@EPovpe TIG 6TOLOIOTEPES
e€ avtoV:

11.2.1. Aok pepwov ekkevorcewv (Partial Discharge Test).

11.2.2. Aoxyn Beppukng xatanovnong (Heating Cycle Voltage Test).
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11.2.3. Aoxyn Kpovotwknig Tacewg (Lightning Impulse Voltage Test).
11.2.4. Aoxiun dimAexTpikng avioyng oe evaiiacoopuevn taon (Power Frequency
Voltage Test).

11.3. Xtov and mopceAidvn eEmTepKd povatipo Tov okpokifwtiov Bo yivovior ot

11.4.

11.5.

12.

aKOAoVOEG dOKIUEC 1], OLOLEVKTIKA, Y10 TIG OOKIUES TUTTOV O KATUGKELOGTNG O
umopel va tpookopilel motomomtikd £ykvpov Epyactnpiov Aokipmv g Xmpog
TPOEAEVONC TOV HOVOTNPWOV, OOV VO SOMIGTAOVETAL 1) EMTUYNG OLEVEPYELD TV
SOKIUDV QVTAOV:

11.3.1. Aoxipéc oerpag

11.3.1.1. Ontikdg €heyyog copemva pe v mapayp. 5 tov Kavovicuwv IEC-
233/1974.

11.3.1.2. Hiextpum dokiun ocvpeova pe v mopayp. 6 tov Kavoviepov IEC-
233/1974.

11.3.2. AerypotoinaTikéS 00KINES GEPAS

11.3.2.1. Ekeyyog oaotdcemv ocoppmva pe v mopayp. 7 tov Kavovioudov
[EC-233/1974.

11.3.2.2. EAeyyog tov mop®ddovg copemva pe v mopoyp. 8 tov Kovoviopmv
[EC-233/1974.

11.3.2.3. O¢gpuikn ook ocdpueove pe v mopayp. 9 tov Kavovioumv
[EC-233/1974.

11.3.3. Aokipég TOmOV

11.3.3.1. Aoxyun avtoyng oe Prounyovikn oovyvotnta ce Ppoyn, SOUEOVA
pe v mopayp. 21 tov Kavovicuawv IEC-137/1984.

11.3.3.1. Aok KpovoTikng Tdoemc “ev Enpd” oOppove e v mapoyp. 22
tov Kavovicpuov IEC-137/1984.

Téhog elvar duvatov o e£MTEPIKOC LOVOTAPOS TOV akpokiPoTiov va elval ard
oLVOETIKO VAIKO OAAG pE YOPOKTNPIOTIKO 1GOSVVOLO TNG TOPGEAAVIG.
Ytoug povotipeg avtovg Bo yivouv OAeg ot SOKIUEG TOL TpoPAETOVTOL Yo
HLOVOTNPES TOPCEAAVIC.

HAekTpkég O0OKIUEG HETE TV EYKATACTAOT

Aoxiun evorldacoopevov peopotog (AC Voltage Tests) ooppova pe to IEC-
60840/2004 (§15-ITivakag 4).

IIAnpogopicc mov 0o 60000V 0O TOV KOTAGKEVAGTY)

O xatackevaotg poll pe mv mpooceopd tov HBa vroPfdirel oe Tpia avritvma,
ox€dl TOL TPOGPEPOUEVOL aKpoKIPmTiov, dmov Ba eppavifovror Ta emi pEPovg
VAMKA, 0 TpOTOG cHVOESNG TOV aKpoKIP®TiO pe Ta oToLElo TOV KOAwOiov TOL
neprypagetor otnv T.I1. AA-168, ta méyn tov dSedp®V MacTPOCE®V KaODS Kot
OTIONTOTE YPELALETOL Y10 TNV TOLOTIKT) GUYKPLOT TV TPOGPOPDV.

Yto ent PEPOVE VAKG GLUTEPTAOUPAVOVTOL KO TO GCUUTANPOUATIKG VAIKE, TOV
avapépovtor otnv mopayp. 10.

Ta vAKE xoatookevng Tov axpokifotiov Ba mpémer vo elvor £EQCOAMGUEVNG
ocvpPatomrag pe ovtd Tov kaiwdiov XLPE, wov npodiaypdpovion otnv T.I1. AA-
168 vy va vapyel N pEYLGTH dvvorty 0EOTIOTIO TOV CLOTHUATOS KOAWMOIOV Kol
aKpoKiPoTiwv.

Téhog Bo mpémel 0 KATAOKELOGTNG VO GUVVTOPAAAEL pHE TNV TPOCEOPE. TOV,
counAnpopévo 1o cvvnupévo Tlapapmmua A", ywati oe avtiBetn mepintoon n
TPOGPOPA Tov dgv B ANeOel vTOY.
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13.

14.

15.

16.

17.

Yyé010 Kol EvTomo,

Eniong pali pe v mpocseopd tov 0 katackevaotng Bo vrofdilel Aemtopepn
KOTOGKEVOGTIKG GYEOL, 00MYiEG GLVAPUOAOYNONS TOV aKpOKIB®Tiov, TOV TPOTO
oTNPIENG OTIC LETOAMKES PAGELS, TOV TPOTO GUVIEST|C TOV LOVAVA TOV KOA®OIOV
HE TO YAAKIVO 1] OPEYEAKIVO YITOVIO TOV aKpoKIPmTiov, TANpopopiec yio Tovg
HOVOTAPES OTHPIENG TOV aKpOoKIPOTIOV, 1510iTEPO GYEOI0 KOl TANPOQOPIES Yia
TOVG GLVOETNPEG TOV aKPOKIPOTIOV e Toug evaéplovg Luyovg 150 kV 1 pe toug
coveg @40 mm and YoAKO 1 GAOLHIVIO K.A.T., TANPOPOPIES YOl TIC WOIOTNTEC
TOV LOVOTNPA TOL aKPOKIP®TION K.A.TT.

Yipavon
Ye kbBe aKpoKIPOTIO oTNV TTEPLOYN NG HETOAMKNG Tov Pdong Ba tomobeteiton
mvakido onpovong and alovuivio oty omoia Ba avaypdgovrot to akdAovOa:

¢ H ovopocio tov vAKoD (xovopd ctoryeia)

e To 6vopa Tov KOTOGKELAGTN (AemtoTEpO GTOLYELD)

e To £10¢ KOTAGKEVNC TOL VAKOV (Aemtotepa oTOLKEiR)

o O apBuodS oepds TOV LAIKOD (AemtoTEpPO GTOLYELD)
Xvokegvooia

Metd and Toug eEAEyYovg Kot TIG doKIUEG TS apayp. 11, to akpokifatio pall pe
OAoL TOL €T LEPOVE TOL VAMKE KOOMDG KO LE TOL GUUTANPOUOTIKE DVAIKE TNG Taparyp.
10 Ba cvokevaotel og KIPOTIO OTIPOPNG KATACKELNS AVOAOY®V JOCTAGEMY. XTO
eEotepkd pépog tov KiPfotiov Ba avaypapovtor pe peydio otoryeio To
axorovda:

e To gumopikO GNLO TOL KATOUGKEVOGTN
H yoapaxtnpiotikm téon Aettovpyiog
O ap1Buoc XopPacemg [poundetog Tov VAKO
H ovopacio Tov vAtkon
To €tog KaTasKELNG TOV VAIKOD
O ap19ud¢ Gelpdc Tov LAKOL

ATOKAIGELS 0T0 TNV TOPOVOU TEYVIKI TEPLYPAPT)

O KOTACKEVOOTNG TPEMEL VO, OVOPEPEL TUYOV OTTOKAICEIS TOV TPOCPEPOUEVOV
VAMKOV omtd TG OTOITAGELS TNG TOPOVGOS TEXVIKNG TEPLYPUPNG KOl TOVG AOGYOLC
7oV TIG EMPAALOVY.

Ioy0¢ TG TEYVIKNG TTEPLYPAPNG

Y& mEPIMTOON OCVLUEMOVING HETAEDL TOV OMOITHCEOV NG TOPOVGOS TEYVIKNG
TEPLYPAPNG KOL TOV OVOPEPOUEVOV GE avT] Kavovicoumv, vtepioyvel n tapovca
TEYVIKT TEPLYPAPT].

Ytoug avoeepopevoug Kavoviopots, Tlpodiaypagéc xor Teyvikég Ieprypapéc
1oy0EL M TEAEVTOLN OVOOEDPNOT ALTOV.



IHAPAPTHMA "A”

I'evikég mAnpoopieg, AeMTOUEPEIEG KOl EYYVNGELS Y10 LOVOTOAMKO OKPOKIBAOTIO Yia
kadmdo 150 kV povoong X-LPE, efotepikod yopov pe povotikd mepifAnua amd
mopcedv™ 1] GLVOETIKO GLAKOVOVYO VAIKO, oL B 6000VV ad TOV KATOGKELUGT).

1. Kavoviopol Kataokev g KoL QOKIUADV. . . . v v v v v v v o e e e

2. Tleproyn Bepuoxpacioc Aettovpyiag. . . . . . . . PEXPL . . o o oo o

3. Hiektpikd yopoktnplotikd
3.1. Ioybg BpoyvkukAOCE®G (OIOKOTNG). - .« « « « v v v v v v o . MVA
3.2. 'Evtaon Bpayeiag didpketag.. . ... . .. ... L kA /0,5s tovAdyiotov
3.3. Kavoviopol kaBopiopov otdlunc Hovwoemws . . . . . . . . . . ...
3.4. Avtoyn oe kpovotwkn téon (1,2/50us). . . . . . . L. kV
3.5. Avtoyn oe tdon Prounyovikng coxyvotntog . . . . . . ... .. kV
3.6. ELdy1oTO UNMKOC EPTUGHOV HOVAOTIPO . « « v o v v v e e o o mm

3. 7. YAKO HOVOTAPOL .« o o v oo v v v o e e e e e e e e e e e e e
4. Emkaocortépoon (Kavoviepot). . . . . . . . . . . ..o
5. Emyevdapydpwon

5.1. Kavoviopoli ywo emyevdapyvpwon “ev Beppuad™ . . . . . L L L L L L L.

5.2. Kovoviopol yioo NAEKTPOAVTIKNY EMYELOAPYOPOON. .« . = . . « . . . . .
6. Amootoon poOuoNgaKidV . . . . . . L L L mm
7. HAextpikd xor pnyovikd xopoktnpiotikd

HOVOTHP®V oTHPENG axpokifmTiov Tdve

OTN HETOAMKY BACT.. . . . . . . . . e e e e

8. Bapn
8.1. Zvvolkd axkpoxifotiov . . . . . . ... Kg
8.2. Kipotiovn kifotiov . . . . . . . ... . Kg



AEEA/KAAAOZ TPAMMQON
PYAAO AAAATON
THZ TEXNIKHZ MEPITPA®HZ
AA-174 | OKTQBPIOX 2007

- 2TNv NapAypa@o 2 NpocTtiBetal To €ENG:
Onou yivetal avagpopd cg Kavoviopoug IEC, LoyxUel n teAeutaia €kdoon Tou KABe
Kavoviopou.

- H napdypapog 4 avikabiotavtat wg €EAC:

41. TPLPACIKO CUCTNHA Pe OUBETEPO ANOTEAECHATIKA YEWMEVO OTO ONUELD
TPoPodOTNONG.

4.2. OvopaoTIKA Taon cucTtApatog : 150 kV (BIL 750kV)

421, Mgylotn Taon cuotnuatog : 170 kV

422. KpoOUoTIKA TACNH CUCTAMAOTOG : 750 kV (1,2/50 us)

43, ZuXvoTNTa : 50 kUKAoL avd SeUTEPOAENTO

4.4, Evtaon Bpaxeiag dlapkelag : 31,5 kA eni 1 SeuTePOAENTO TOUAGYLOTOV.

- 2Tnv Nnapaypao 5.3 npootiBetal To eENG:

O HovWTIKOG KWvog dlapoppwong nediou Ba eival evag kat evialog. Idlaitepa wg Npog
TO UALKO KATAOKEUNG TOU POVWTIKOU KWVOU, EKTOG Ano TO avapePOPEVO UALKO EPDM ry
ERP, eival eniong duvatov va yivel anodekTtog KAl HOVWTIKOG KWVOG KOTAOKEUACHEVOG
anod AAAO UALKO.

- ZINV Nopdypa®o 8 Ornou avagepeTaAl O MOVOMOAKO YXAAKLVO JLaToung 120mm? va
QVTLKOTOOTABEL JE «KATOAANANG SLATOMNGY.

- ZTNV NOpAypa@o 9 avilkabiotatal Ta e5AG:
¢ Avtoyn og TACN BLop. cuyv.: 218kV eni 30min.
e  OVOMOOTLIKA evTaon Bpay. dLApkKeLag : 31.5 KA (yLa 1 sec TOUAGYLoTOV)

- ZTNV Nopaypa®o 11.2 npooTtiBetal To €EAG:

Ta nwotononTka oKWY nou 8a unoBAnNBoUY Ye TNV NPOCPOPA YNOPOUY VA eival
oUPPWVA e TIC anALTACELS TnG €kdoong IEC 60840/2020-05 ) tng €kdoong IEC
60840/2011-11 1 tng ékdoong IEC 60840/2004-04.

- ZTNV nopaypa®o 11.3 npootiBetal To €EAG:

OL avagopeg oty npodlaypagr IEC 60233:1974 avtwkadiotatalr anod tnv IEC 62155:2003,
EVW YLO TNV npodlaypagr] IEC 60137 LoxUel N nAéov npdopatn €kSoon TG NOU €lval N
IEC 60137:2017 RLV.

- ZTNV Nopaypa®o 11.3 npootiBetal To €EAG:

(LA TOUG EEWTEPLKOUG HOVWTHPESG TOU OKPOKLBWTLOU and cUVBETIKO UALKO Ba yivouv OAeg
oL SOKLWEG Mou NpoRAEnovTaL anod ta aviiotowa npotuna tou IEC, ouykekplpéva n IEC
62217:2012.

- Zto MAPAPTHMA A, n napdypagog 3.2. avTikabiotatal wg €ENG:
Evtoon Bpayxelag didpketag. . / 1sec TouAdxLoTOV.



AHMOZIA ENIXEIPHZH HAEKTPIZMOY
MENIKHZ AIEYOYNZH AIANOMHZ
AIEYOYNZH AIKTYOY

TEXNIKH NEPITPADH AA-1/NogpBpiog 2007

2YTKENTPIKO KAAQATIO XAAKOY 1x120+120 mm?
KAI XAAKINO KAAQAIO NEIQ3HZ 1x120 mm?

MNEPIEXOMENA

ANTIKEIMENO

NE=EIZ — KAEIAIA
KANONIZMOI — OAHI'IEZ
2YNOHKEZ AEITOYPI'TAZ
MEPIFPA®H TQN KAAQAIQN
AOKIMEZ

EMNIZHMANZH

2YZKEYAZIA
MNMAPAPTHMATA
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TEXNIKH MEPITPA®H AA-1/NoguBpiog 2007

2YTKENTPIKO KAAQAIO XAAKQOY 1x120+120 mm? KAI XAAKINO KAAQAIO MEIQ>HZ 1x120 mm?

1. ANTIKEIMENO

To ouykevTpwTIKO KaAwdio xaAkou 1 X 120 + 120 mm? xpnaoiponolital yia Tnv diacTaupwaon Twv
MOAUBdIVWV paviuwv Twv kahwdiwv 150 kV, evw 1o XaAkivo kaAwdio yeiwong 1 X 120 mm?
XPNOILONOIEITAl YIa TNV YEiwon Twv pavouwv Twv KaAwdiwv 150 kV.

2. NEZEIZ - KAEIAIA
JUYKEVTPWTIKO kaAwdio dlacTaupwon Mavduwv kaAwdiwv 150kV, kaAwdio yeiwong Havouwv
kaAwdiwv 150kV, aywyoi xaAkou, povwon XLPE, 6/10 (12) kV.

3. KANONIZMOI - OAHIIE>

IEC 60502 -2/2005-03 Power cables with extruded insulation and their
accessories for rated voltages from 1 kV up to 30
kV Part 2 : cables from 6 kV up to 30 kV.

Mepiodiko ELECTRA (CIGRE) No 47/ JUNE 1976  The design of specially bonded cable circuits
(Part II).

4. 2YNOHKEZ AEITOYPITAZ
Ta kaAwdia Ba eival oxediaopéva yia AeIToupyia og oUCOTNHA MOU EXEl TA NIO KATW XAPAKTNPIOTIKA:

- OvouaaTikn TAon GUOTAKATOG : 150kV

- Meyiotn : 150kV

- KpouoTikn : 150kV

- ZUVTEAEOTNG NAATOUC UNEPTAONC

XEIPITHWV 12,5

- JuxvoTnTa : 50 Hz

- OUBETEPOC KOMBOC : ANOTEAEONATIKA YEIWHEVOC
- IoxUc BpaxUKUKAWOEWG : 6500 MVA

- Evraon Bpaxeiag didpkeiag : 25 KA og 0,5 sec (min)

- XapakTnpIoTIKA Taon kKaAwdiwv : Uo / U (Umax) = 87/150 (170) kV
- 21Ta0uN povwaoewg kahwdiou 150 kV : (BIL) 750 kv

H oTabun Mévwong Twv kaAwdiwv 0 KPOUCTIKA TAON MPOKEIMEVOU VA AVTEXOUV OTA PEUNATA Kal
UNEPTACEIC O€ NEPINTWOEIC OPAAUATWY Xwpic unepBoAikn au&naon Bepuokpaaiac, Ba npenel va givai
oUpgwva pe To Mivaka II Tou ELECTRA No 47:

- MeTa&U Twv dU0 aywywv Tou KaAwdiou : 95 kv
- MeTa&U Tou €EwTEPIKOU Aywyou Kal TNG YRS
kabwg kal Tou Javdua Tou kaAwdiou kal TNGyng = 47,5 kV

H xapaktnpioTikn Taon Twv unown kaAwdiwv Ba €ival : Uo / U (Umax) = 6/10 (12) kV



5. NEPITPA®H KAAQAION

Ta kaAwdia Ba npénel va £xouv Ta akdAouba XapakTnpIoTIka cUPPWvVa Ke Tov kavoviopo IEC 60502-
2 / 2005-03

- O1 aywyoi Twv KaAwdiwv Ba €ival KaTAOKEUATKEVOI anod OTPOYYUAd aUpuaTa avonTnuEVOU XaAkoU
KAdoewe 2, ouppwva pe Tov Kavoviopod IEC 60228 (circular, stranded, compacted, Class 2).

O1 aywyoi Ba ival npooTaTeupévol EvavTl TNG KATta pnkoc diadoong uypaciac kai vepou (water
sealed conductors) pe Tn xpron €1d1koU UANIkoU avapeoa oTa cupuaTiola Toug.

- H povwon 8a anoteAsital and €€wbnuévn oTpwon dlaoTaupwpévou noAuaibuyeviou (XLPE). H
HOVWON Kal Ta OUo NuIay®yIua oTpWUATa auTnc 8a napdyovTal Pe TN YEBODO TNG TAUTOXPOVNG
TPINARG €€EwBnong (Triple extrution method) kar o Bouhkaviopog Ba yiveral pe Tnv PéBodo DRY
CURING.

- O ouyKevTPIKOG aywyog Ba anoTeAeiTal and oTpoyyuAd ouppatidia XaAkou, Onwg Kal Tou aywyou
TOU KaAwdiou, eAIKOEIdWC nepieAyPEva. Mavw anod Tn oTpwaon TwV CUPHATWV XaAkoU Ba undapxel
KaTaAANAN xaAkivn Taivia yia Tn ouykpdTtnon Touc. ‘'OAa Ta XapakTnpIoTIKA TWV CUPHATWV Kal TNG
Taiviag 6a kabopioTouv anod Tov KataokeuaoTn oUMPvVa PE TA XaPAKTNPIOTIKA TOU CUCTHATOG
Agiroupyiag Twv KaAwdiwv kal 6a ava@epovTal ASNTOUEPWC.

- H nepioxn Tou ouykevTpikoUu aywyou (metallic screening) 6a 81abETel npoaTaacia évavTi TNG KaTtd

pnkog d1adoong Tou vepou, Me Tn xpnon €idIknG Taiviag and dloykoUpevo UAIKO. H
anoTEAEOUATIKOTNTA TNG npooTaciag 6a eAeyxeTal oUPpwva ME TNV avTioToixn OOKIWN
udaToOTEYAVOTNTAC.

- O €fwTePIKOC Wavdluag Twv kaAwdiwv Ba eival KAaTaoKEUAOPEVOG ano EWBONUEVN OTPWON
noAualBuAEvIou, XpwHaTog paupou, Tunou ST7.

'O\a Ta xapakTnpioTika Tou Ba kabopilovTal anod Tov KATAOKEUAoTH CUPPWVA HE TA XAPAKTNPIOTIKA
TOU GUOTNAHATOG Asimoupyiag Twv kaAwdiwv kal 6a avapepovtal AENTOUEPWC,.

6. AOKIMEZ

Ta kahwdia Ba unooToUv OAEG TIG QOKIKEG NOU NeplypagovTal oTov kavoviouo IEC 60502 - 2 /2005-
03.

7. ENIZHMANZH

Ta kaAwdia oTov €EWTEPIKO Toug Wavdua Ba gepouv enionuavon "ELECTRIC CABLE -BONDING
LEAD" oup@wva pe To CENELEC HD 632 S1 - Part 2.

8. ZYZKEYAZIA

Ta kaAwdia Ba cuokeudalovTal o€ kataAnAa EUAIVa aTpoeia To NAPayyeAOHUEVO HNKOC.



[MAPAPTHMA Nol

(napaypagog 9.1.1. Tng T.M. AA- 1)

KataAoyog oToIxsiwv ynxavoypapnonc tne TN AA-1

1. Baoika TexvIKG XapakTnpIoTIKA

- ZUYKEVTPIKO KaAwdIo XaAkou yia Tn diacTaupwon pavouwv kaAwdiwv 150kV
- XaAkivo kaAwdio yeiwong pavouwv kaAwdiwv 150 kV

- Movwon and XLPE

- EEwTepikOG pavduacg anod PE

2. KwdIKoi KUPIOTEPWV KAVOVIOUWV

- IEC 60502 -2 / 2005-03
- ELECTRA No 47/ June 1976

3. KatdAoyoc AoKIL®V

ZUhewva pe 1o IEC 60502 -2 /2005-03



MAPAPTHMA No2

(napaypa®og 9.1.2 Tng T.M. AA - 1)

>ToI¥sia nou unoBalAovTal YE TV NPoa@opd

O npoocpopsq Twv OiKwV MOU CUYMETEXOUV Of dlaywVIOPO MPOUNBeIag UAIKWV

ypaupwv 150 kV B6a npénel V—HEﬁG—'FﬁﬁV—GMﬁﬁV—GFG-I—XEKBV—HGU—&HGﬁGHW&
éms?eFrelﬂ;Hee—éeHﬁeav—WFreu—eﬁe?eﬂeeeEFHﬁekee&kﬁ%—va NEPIEXOUV Kal TA MO

KATW TE)(VIKG OTOIXEIG

- 2x€d10 €ykapolag Toung Twv kaAwdiwv e nAnpn dlacTaciakd oToixeia (naxn,
OIAGUETPOI, KAM.)

- EAayioTn akTiva kapgnuAdTnTag (mm)

- Bapog kaAwdiou kai Twv eni HEPOUG UAIKWV Tou (Kg/m)

- AvTtioTaon aywywv atoug 20 ° C (Q/Km)

- 2TAOUN HOVWOEWG o€ kKpouoTikn Taon (kV)

(MeTa&U Twv dUO aywywv aAd kal PETa&u aywywv Kai yng)

- EAaxioTn avTioTaon povwaong (MQ/Km)

- Eninedo pepikwv ekkevwoewv (pC)

- MéyioTtn OInAekTpIkn katanovnon og Uo (kV/mm)

- XwpnTikdTNTa Asitoupyiac (MF/Km)

- AinAekTpikeg anwAeleg oe Uo (Kw/Km)

- EmiTpenopeva peupata BpaxukUkAwong oTov aywyo kal atn Bwpakion (and 0,1 sec
€w¢ kal 5,0 sec) pe Beppokpacia aywyou kal Bwpdkiong aTnv apxr Kal 0To TEAOG TOU
BPaXUKUKAWMATOC.

- K.Q.



AEEA/KAAAOZ TPAMMQON
DYANO AAANATON
THZ TEXNIKHZ MEPITPA®HZ
AA-1/ NOEMBPIOX 2007

H napdypapog 4 aviikabiotatal wg eENG:

LYNOHKEX AEITOYPITAX

Ta koAWdLa Ba glval oxedlAoPEVA YA AslToupyla o€ cUCTNPA NOU €XEL TA MLO
KATW XOPOKTNPELOTIKA:

- OVOMOOTIKA TAoN CUCTAKOTOG : 150 kV

- Mgylotn : 150 kV

- KpouoTtikn : 150 kV

- ZUVTEAEOTNG NAGTOUG UNEPTACNG XELPLOMWY : 2,5

- Zuxvotnta : 50 Hz

- QUBETEPOG KOMPBOG : ANOTEAECHOTIKA YEWWMEVOG

- Evtaoon Bpaxelag dlapkelag : 31,5 KA og 0,5 sec (min)

- XapaKkTnpELoTkh téon kaAwdiwy ;: Uo / U (Umax) = 87/150 (170) kV
- 2TABN povoews kKaAwdiou 150 kV : (BIL) 750 kV

H otaBun Movwong Twv KOAwWSLwY 0 KPOUGCTLKN TAON NPOKEWWEVOU VA AVIEXOUV

OTO PEUMOTO KOl UMEPTAOELG O MEPUNTWOELG OPAAUATWY Xwplg unepBoAkn

augnon Beppokpaciag, Ba NpeneL va eival cuppwva e to IEC 60840:

- MeTagU Twv dU0o aywywy Tou KaAwdiou : 75 kV

- MeTOlU TOU €EWTEPLKOU aAywyou KAl TNG yng Kadwg Kal Tou pavdua Tou
KoAwdiou kaL TG yng: 37,5 kV.

H xapaKkTneLoTkr Téaon twy unoyn kaawdiwy 8a sival : Uo/U(Umax) = 6/10(12)kV.

2Tnv NapdypaPo 5 npootibevtal ta €ENG:

To CUYKEVTIPLKO KOAWDSLO Cu KaL To KOAWSLO yeiwong Cu, 8a elval KAaTtAGANANG SLATOUNAG
YLA TG OVWTEPW CUVONKEG AcLToupyiag.

2TO EEWTEPLKO WavOUa TwV KOAWSwvV dev 8a uNdpyeEL NULAYWHLUN ENWKAAUYN.
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T0 HEA TPOATL/TPAEQN YATION

4 TPOAIATPA®H S-85
EFTKASTTIWPOLENCTI XAAKINOI ATQIOI

1n_"Exbooig
AenéuBorog 1963




AEH - TIATI
TIHIA TPOAL'TP.EQN YATIKON

. . TPOAIATP.EH S-85
LZEIKAZEITEROIEHOT XAAKINOI ATQmoI

J. Avtueeipevov

‘H napofoa mEod Laypdad doopd elg Thv nataoneviv wal Souipfv xaAnlvwv
noAurAdvwy éniraooutepwpévay dywydv.

2¢ Kovovicuol wataoneudic

‘H popof wal al diaordoerg tdv xaAnlvwv éninacoitepupévwv dywyiv 94
elvat wath DIN 48201, & dywyds 8¢ 8'dnoTeAfitar &F &ntd ouppatidlwy £2° dvurtnpué-
vou yoaAxoO &ywyipdtntog ual dvroxfis uatd DIN 40500 sué yaAndv E~C F20. T4 cup-
patléia Tiv dywydv déov Emug elval AeTa, Sporoyevii xal dnnAhayuéva pwyudv, émi-
nadfoewy § Owv Eattwpdtwv. “Enactov ouppatléiov wad’8hov 16 ufinoc &udotou d-
ywyoU &€ov Smuwg pdf €xn mhéov t@v 8o ouyroArfoewv nal Endoty ouyréAAnoig mpénel
v& dnéxn olaodhmote dAANG &vw Tdv 30 &x.

3, ’Emuwnacoitépowoic tov yaArlvwv dywy@v

‘H énunaoortépwols tiv dywybv 94 yivn ovpedbwg mpds Tols Kavoviopols
ASTM~B33. ‘

4, Aowwpal

0& EutelecSolv elg 18 &pyootdoiov toT uataouevactol &nl wataXAfAwv
deLypdTwv natd Thv xplowy v dvtimpoodnuwy THS 'Emixetpfhoewg.

4.1 "EAeyxos diaotdoewv, Bdpoug, BAuatoc EAindoews nal Hanpo onomLuds é-
Aeyxos TS noAfis mataoueviic &v yéver.

4.2 "Eleyxos TH¢ unyaviniic &vroydc.
4.3 "Exeyxog tfic &ywyipdtntoc.
4.4 Aonupd) éninaooiTepdoEwsg watd ASTH-B33.

5. Zuoxevacia

‘H ovonevaoia t@v &niuaooitepupévev yainlveov dywydv 94 yivy elg EdAiva
otpogela (Tounava) uaSapol Bdpoug &véc tévvou. Té otpocela Talta 94 elvar dqu-
Suacuéva p€ oLdnpolv dugarév el 6 uévtpov pé sudpetpov dnfic odxC piupotépav
v 7 &xatootiiv, '

6. MnpogoplaL napaocyednobuevar dnd Tod mataowesvaotol

‘Opol petd TG nmpoogopds Tou & uaTaouevadThs Séov Emwe UnofdAn td &ERc
otoLxeta

a) Avatopdf &volpov dywyolU elg Tetp.yhor.
B)  Bdpog &tolpov dywyolU elg YAy/XAu. _ )
Y)  Bfjpa &Aindoews ocuppatidiwv. Ce e



5) KaracneuaCéuaqu ufinog dywyod &vgjrﬁpnavov elg pétpa
€) 'HAiewtpund &vtlotacic I.P. el 200 C &vtolpov dywyoT Q/xAu.

(‘Yroyp.) &, T. Bevroﬁp&roé

5-85

M/eB/17.12.63



A&/NLEE MUALDTQN<KATLEKEYON AIALOMHE
TOMEAL NIPCAIATPAGQH

THE_LPUMIALPAGHE §-85/17.12,63

To Lvumifipupra auté gvurAnpbves tnv Rapbypape 2 nar avrinabioté v Na=
plypavo 5 tq¢ lpobiaypapfic S=85 wg cZfic

Napéypagog 2 " Kavoviopol Katagxcvfig"

bva- i8¢ mav Llotaon aywybv 3
cu - 6 M2 (emt& (7) ovpuatlbia)
CU = 25 M2 ( o "m0

CU = 35 an ( v ] )
CU - 50 MHZ (6enacvi& (19) ouppatlbdeca)

Lapdypagoe 5 "Tuorcvasla"

T« Ké&8c tbunavo npénct va ncpiéxcs udvo Eva tepéyxio aywyol, 1o wpfixoc
tov onolov 6u avaplpectar and tov Kataoxcvaotfi o1qv npooyop& tovu
noy ovopdletar "oupRatind ufixog".

2e To ovopaotTixnd Pépogc Tov aywyol oc x&B¢ tburave npénee va elvar 3

= 120C KG uc avoxf ¢ 10% yvia aywyobg QU-BO.HMS 2
= 500 KG uc avoxf ¢ 10% yva aywyolg CU-35 MMznas CU=25 MM
= 300 KG ne avoxfi £ 10% yia aywyolc CU=16 MM<,

3¢ Elvas anobextd €va n0cogt8 to noAl 10% ™G ovvolinfic neodtntac w&6c
elbovg tng Ivuplocwg, va mapadlvetas oc ufixn (avtoterf nar oc ywprotd

tburava) uixpdtepa tov "ouupatixod nfixoug", A& 8xv puixpdtcpa and
1500 M.

ke Ze x&8c mapalapPavéucvo tbumave 6a xpérey va crionpalvetas to anpuBée
rfinog xav 1o B&pog tou xcpreyopbvou aywyole

¢ Ta thunava 8a cfvar EfAiva xar 8a clvar cyobraoubva uec ovdepbvio oppa~
A8 oto Kévrpo, mov Ba Exce Su&uctpo 8xs uixpbtcpn and 7 CM,

chv/23o10.8‘+



AHMOZIA ENIXEIPHIH HAEKTPIZMOY A.E.
AIEYOYNZIH KATAIKEYQN

KA

[ Gy

I ZYNTHPHZEQN AIKTYQN

ENIKAZZITEPQMENOI XAAKINOI AT QrOt
(ipodiaypaed S -~ 85/17.12.63 (ka1 FuprrAdpwya No 1 /29.10.84)
ZYMOAHPQOMA No 2/ 14.03.02
S—=— T MANO £/ 14.03.02

ZuutrAnpwuarka grorxeia / TROMOTrOINCEIC

Zroug avagepdpevoug Kavoviguoug / Npodiaypagéc ITXUOUV O TEAEUTQieg avalewproeig
autwy.

H nAexTpikA avTioTaon Tou aywyou 8q TpéTE! va cival OUHQWVA LE Tov Kavovioué
IEC 228/78. -

H eAdxiotn nun EMPAKUVONG Twy EMKACTITEPWHEVWY XAAKIVWY oupuandiwv 8a civay
xara ASTM-B33. -

H mapdypagoc 6 "MAnpogapiec amd rov Karagkeuaom” Siapopeuiverar we €§ng:
Me v Tpoagopd rou o KaraokeuaaoTrig 8a uTtoBGAAs: Ta €§rig oroiyeia:

Ovopaamxr Jiaropr) aywyou (mm3)

Mpayuariki Siaropr aywyou (mm?)

Ap1Budg xdAKivwy qupuanGiwy

Ovouaarikn Siduerpog oupuandiwy (mm)

Brina aywyoey (D = Siduerpag)

Dopd arpéyng

Mrikog aywyou avd OTPOQEIO (M)

Ovouaorkéd Bdpog aywyou (kg/km)

Kabapé Bdpog aywyou o€ kdBe oTpogeio (kg)
dxioT emprikuvon 8padong oupparTog (%)

HAextpixrj avrioraon £.P. groug 20°C arov £T0I0 aywyé (Q/kg)

SHOO0ONOGOA LN



TEXNIKH INEPITPA®H

THAEPONIKOY KAAQAIOY ITIAOT 50X2X0.8

1. TnAepwvikd kaAwdio TAGT TUTTOU A-O2YSF(L) 2Y, olUuyewva dE TIG
mpodiaypagéc Tou OTE 012.6/14.92 kai diatoung: 50X2X0.8 PEJ (KY
500000296), pe povwon ammd  TOpwOEG TIOAUAIBUAEVIO PE  CUMTTAY
emdeppida atmmd TmoAualBuAévio (Foam-skin) aoTepoTeTpadIKAG TTAEENG, UE
TAEEN Twy TETPAdwv o0€ UTTO-OuAdeg Twv 5 TeTpddwy, PE CUOTPEWN TWV
UTTOOMAd WY o€ OPAdES, YE TTANPWON TWV KeEVWYV e TTeETPEAAIKA pala (Jelly),
ME Bwpdkion TNG WUXNG Tou KaAwdiou pe Tavia adoupiviou rayxoug 0,2 XIA.
TTAQOTIKOTTOINKEVN Kal aTTo TIC SUO £TTIPAVEIEG JE TTOAUGIOUAEVIO.

2. O ouvdeopog TNAEQwWVIKOU KaAwdiou TTIAGT TTPETTElI va  gival KATAAANAOG yia
TO TTEPIYPAPONEVO KOAWDIO TG TTapaypd@ou 1.



TECHNICAL DATA
DUCT DIELECTRIC FIBER OPTIC CABLES
24(2X12), 48(4X12) SINGLE-MODE

Specification: The cables will be manufactured and tested according to customer's specification as
well as to international specification IEC60794 -1 and ITU-T G652 / G655 recommendations. Our
technical data herebelow presented will also be valid.

Description of cable: Fiber Optic Cables, loose tube type. Each loose tube contains 12 single mode
ITU-T G.652 or G655 fibers and jelly-filling compound. Loose tubes and PE fillers are SZ stranded
around a dielectric central strength member (FRP: fiber reinforced plastic) to form the cable core.
Swelling water-blocking yarns will be applied inside and over the cable core. The core is wrapped by
a swelling water-blocking tape and covered by the inner black polyethylene sheath. Two reinforcing
layers of glass yarns are applied over the inner sheath. Overall, a black polyethylene sheath will be
applied.

Packing: The cables will be delivered in wooden drums appropriate for fiber optic cables and
suitable for safe transport, storage and installation. The length of cable per drum will be 4000+200m.

Particulars:
No of fibers 24 48
No of tubes 2 4
No of fibers per tube 12 12
Fibers type Single mode ITU-T G.652 or G655
No of PE fillers 4 2
HDPE inner sheath thickness (minimum avg.) 0.9 0.9
(mm)
HDPE outer sheath thickness (minimum avg.) 1.5 1.5
(mm)
Cable outer Diameter (calculated) (mm) 13.5 13.5
Cable weight (calculated) (kg/km) 150 150
Proposed length per drum (m) 40004200 4000+200
Installation temperature range (°C) -10 to +50 -10 to +50
Operation temperature range (°C) -40 to +70 -40 to +70
Cable minimum bending radius (static) (mm) 200 200
Cable maximum bending radius (dynamic) 270 270
(mm)
Cable maximum tensile strength (short term) 3000 3000
(N)
Cable crush resistance (short term) (N/10cm) 2000 2000




CROSS- SECTION OF THE CABLE
(48-FIBER CABLE IS ILLUSTRATED)

Note: Drawing is not to scale.

































