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1. Avtikeipevo
O avdooyog tov £€pyov koAeital oe ocvykekpiuéveg eykatoaotdoel; tov AAMHE avéd v
EM\Gda kot oOpemva Tavio PE TIS OmOTCES TOL £PYOV OV TEPLYPAPOVTAL GTO TAPOV
TEVYOG VOL:
®  TOPEYEVEYKATOOTNOEL ONMTIKOVS KOTOVEUNTEG KOU KOTAAANAQ omtkd patch cord
SLOCVLVOESNG TV OTTIKMV KATOVEUNTOV LETAED TOVG.
e  &KTEAEOEL €PYOCIEG OLYKOAANONG OMTIKOV IVOV/TEPUATICUOD ONTIKOV WAV CE
OTTIKOUG KOTOVEUNTES
O1evheThoEL TNV GPOAT O1EAELGOT OTTIKMOV VAV
TOPEXEVEYKATAGTNGEL PPEATLO OTTTIKAOV VAV
TopEYEVEYKATOOTNOEL rack yia TV eykatdotaon ontikdv koatavepntdv (ODF-rack)
TOPEYEVEYKATOOTCEVAVTIKOTAGTNOEL  OTAEELS GULYKOAAMGE®Y  ONTIK®OV VAV
(omTIKOVG CLVOECUOVS/LOVPEG)
TapEXEL CNUAVOT] KO KOTAYPaOn KABE oTotyelov NG YKATACTOONG
o moapéyel end-to-end HETPNOEG OA®V TOV OMTIKOV WAV 7oL (nrodvtal omd Tig
TOPOVCEG TEYVIKEG TPOOLOLYPOPES,.

O oavddoyog «woAeitow vo ekteléoel TG (mrodueveg epyacieg pe TPOMO MOTE Vo
EAOYIOTOTOEITOL 1] O10KOT TNAETIKOIVOVIOKAOV LANPECIOV OV €ELANPETOVVIOL PECH TMOV
OTLTIK®V VMV TOV £PYOV.

O\ec o1 gpyaciec mpémetl va Exovv oAOKANPwOEL VIO TECTAPOV UNVAOV OO TNV LITOYPOPY|
™G OYETIKNG ovpPacng pe tov avadoyo. Edv o avddooyoc oOKatoloynoel £yypaems
OUYKEKPIUEVOLG  ADYOLG TEPO. TG OWKNG TOL  VROUTIOTNTOAG, YO TOLG OmWOlovS O
TPOAVAPEPOUEVOS YPOVOG deV eMaPKel, 1 eMTPOTN €MIPAEYNG OVVATOL VO TOL EYKPIVEL Ko
£vay EMTAEOV UNVO, Y10 TV OAOKATPMOGCT] TOV EPYUCLDV.

H ovvepyasio tov avddoyov pe v emifieyn tov €pyov Ba eivor cvveyng kad’ OAn
olapkel Tov €pyov (oyediaom/Eykpion oxedimv, KOTOOKELY, WETPNOELS). LVYKEKPULEVO O
avadoyog opeilel vo opicel kdmoov cuvvtovioth (project coordinator) Tov 6Aov £pyov, O
omoiog Ba evnuepmdVel 6€ TAKTA dlaoThHate TV ENiPAey™ TOL £pyov Katl Ba cuvtovilel Tig
gpyoocieg OAov TV ocuvvepyeimv, ®ote TO €pyo vo. OAOKANPmOEl emrTLYOG €VTOG TOL
{nroduevov ypdvov. O cuvtoviotig Oa amotelel TOV GUVOEGHO HETAED TOV OVAGOYOL KoL TNG
emiPAEYNG TOL £PYOL KoL 1] CLVEPYOGIN TOVG TTPETEL VoL Eval APLoT).

O avddoyog mpémel va Adfel vwOYN TOL ATL 1] LTOdoUN OV B TPOGPEPEL glvar KpioLun Yo
TNV 0GQUAT NAEKTPIKTY TPOPOSOTNON TG XDPaS. [ To Adyo avTd TPEMEL VoL dDGEL 1d10{TEPT
EUQOOT) OTNV OTEYOVOTNTA KOl €V YEVEL OTY QUOIKN TPOCTAGIO OA®V TOV TUNUATOV TOV
£pyov.

O avdodoyoc eival amokAEIoTIKG VTEVOBVVOC Vo TaPAcyEL TO. (NTOVUEVA TOV OYOVIGLOV UE
KATOAANAQ TEXVIKA LEGO KO TANPMG EKTALOEVUEVO TEYVIKO TPOCHOTIKO.

Ot CUUUETEYOVTEG SIKALOVVTOL, KOTOTLY GYETIKOD OLTOTOC, VO EMICKEPTOVY TPOG EVIUEPMON
ToVg OGEC amd TIG €YKATOOTAGELS TOV £pyov Kpivouv amapaitnrto. O avddoyog opeilel va
AGPel yvon OADV TOV YOP®V KOl TOV TOTIKOV GLVONKAOV TOV £pY0V GLVOOEVOUEVOG OO TV
emiPAeyn, ®ote va gival og BEom va LVTOPAAEL EYYPAPOC TPOG £YKPIOT) GUYKEKPIUEVN TPATAON
(akp1png 00evoM ONTIKAOV KOA®SimV, BE0M Ppeativ KAT) oXeTIKA Le To KéBe onpeio.
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2. lleprypoen £épyov

2t Katobt onueio vrapyovv ontikég iveg tov AAMHE mov o avddoyog koieite vo

dtevbetnost.
AJA Meprypagi Yovretaypéves (ET'XA 87)
X (m) Y (m)

1 KYT AT'. AHMHTPIOY 323593 4472807
2 KYT AIl'. ZTEOANOY 485350 4220227
3 KYT AMYNTAIOY 304116 4498568
4 KYT APAXOOY 237566 4341224
5 KYT AXAPNQN 476630 4216694
6 KYT AXEAQOY 275461 4288698
7 KYT AIZTOMOY 385313 4254786
8 KYT ®GEZXAAONIKHX 408987 4504735
9 KYT KAPAIAZ 311463 4474922
10 KYT

KOYMOYNAOYPOY 466732 4209211
11 KYT AAPIZAX 372545 4377270
12 KYT AAPYMNAX 427349 4264222
13 KYT TPIKAAQN 317829 4380572
14 KYT [TAAAHNHX 486820 4204793
15 Y/ AAPIZA-I 361939 4387415
16 Y/Z AAPIZA IV 366543 4382025
17 Y/Z TTIATPA-I 302771 4233674
18 Y/Z [TATPA-II 301365 4231642
19 Y/Z TPIXQNIAA 276355 4267719
20 Y/Z AOZAX 412616 4497586
21 Y/Z KAXTPAKIOY 270770 4290800
22 Y/Z EYOEMOY 406893 4502661
23 T/A 150 kV PIOY 305199 4240434
24 T/A 150 kV ANTIPIOY 304753 4245464
25 T/A 150 kV AETOY 158621 4399830
26 2.Z. AITAAEQ 469785 4205887
27 X.Z. XOAAPTOY 482831 4204416
28 2.Z. KHOIZIAZ 483338 4216869

O avadoyog KaAeitot:

1.

VoL 00NYNGEL e OOPOAN TPOTO HECH VEWV OTTIKAOV VMV, TO GOVOAO TMV OTTIKMOV VAV
tov AAMHE mov xoataAnyovv omnv £yKataoTtaon ond TNV/TIg TEAELTAIN/EG LOVPO/EG
gloayoyns toug €o¢ 1o véo ODF-rack evidg tov ktipiov g eykatdotaons. And 1o
1010 rack véeg omtikég tveg Ba 0dnynbovv oy Béom g/TOV TPOUVAPEPOUEVNG/ OV
LOVQOC/DV ECAYWOYNG, Y10 VO, GUYKOAANO0VV EVTOC VEUC/®V LOVQOG/DV LE TIG OTTIKES
tvec mov cuvodovtay oM pe Tig eloepyoueves tveg. Ot ev Ady® véol omTikol GUVOEGOL
Ba avapnBovv mAnciov tov maloidv O6mov MTav ovtég tomobetnuéveg (mMy oTO
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Kpopota Tov Quydv 1 otov moAdva). Ola o KaA®Olo ONTIKGOV tvedv mov o
YPNCLOTOMGEL O AVAS0YOG GTO TPOAVAPEPOUEVA TUNLATO Ba gfval 48 OTTIKGOV VAV.
O apBudg TV KOA®OIOV ONTIKGOV vV TTov Ba EYKATOCTGEL 0 avAd0Y0G YLl V.
ocuvvdécel 10 ODF-rack pe tig omtikég itveg mov ocLVOELOVTOV TOAOMOTEPO HE TIG
eloepyopeveg tvec Ba kabopiotet omd v emifreyn tov Epyov.

H d1élevon tov ontikdv Kohwdiov Oa yivel eviog 600 aveEdpTNTOV 68 OAO TO UNKOG
0devoemv. H €i60d0g KaOe 6dgvong oTic KTnplakés eyKatactdoelg Oa yivel emiong amod
SlopopeTIkd onueio (Vapyovv MON GYEOOGV TOVTOD KOTOCKEVOGUEVES ELCUYMYESG
kaAwdwoemv). ‘Exaomn owdpoun o dwbéter dicwinvio cvotmue HDPE (High
Density Polyethylene) coinvocemv (2 x @40 yid €K0GTOG) E0IKAOV Y10 OTTIKES 1VEG,
tonofetuévev 6mov 1 dadpoun e&ummpetel evidg TOV VIOPYOVIOV KOVOAIDV NG
gYKaTAoTOONG KOl OmOL OgvV LWAPYEL ALTA M OLVATOTNTO, EVIOC KATAAANAOL
oKAupotoc. To KoAMO ONTIKAOV WMV TOL GLVOELOLV TIG EICEPYOUEVES 1veg OTIG
€YKaTaoTAcelg Oa d1EpyovTal amd SPOPETIKEG 00EVOELS (eKTOG amd TNV TEPimTMON
Omov 10 onpeio ivar Teppatikd ondte amorteitor LGvo Eva KOA®DI0).

Evtog Tov ktplov 10V £YKOTAGTACE®DV 1] O0EVCT TOV OTTIKMOV KOA®mOiwV Bo yivetat
EML TOV GYOPOV 0dVOTNG KaAmdimV Tov Ktnpiov. Edv o€ kdmoto onueio dev umopel va
e€ac@aMotel KOTAAAAN ac@aAng 60gvon 0 avadoxog oeeilel va TPOTEivEL OTNV
emifAeyn Tpog €yKplomn, OCLYKEKPWEVN vAomoinon (my mpooHnkn oxopodVv)
GUVOOELOLEVT] LLE TNV AVTIGTOLYT KOGTOAOYNON).

Oleg o1 omtikéc {veg €viog TV KNPV TOV £yKATOOTACE®V O TEpHOTIOTOOV GF
KOTAAANAOVG omtikoVg kotavepntég oto véo ODF-rack mov Ba eykatoaotioel o
avadoyog oto onpeio mov Ba Tov vroderytel and Vv enifAeyn evidg Tov KTnpiov ™G
gykatdotaons. [a kdbe oVO e10epyOUEVEG OTIC EYKOTACTACES OMTIKEG 1veg, O
avadoyog Bo mpoceépel kot évo KatdAinio omtwkd Patch cord duplex éyovtog
vroloyioet kot pia eravénon otov apBud tev patch cord kotd 10 %.

Omnov o1 ontikoi cvHVOESHOL gival avapTnUEVOL omd TLAGVES Kol IKpLdpato {uymv, To
TUALOTO TOV KOA®IIOV TOV OTTIKGOV vdV Hetald TG BEoMG avapTnong TV ONTIK®OV
ocuvdéopnmv kot Tov cwAnveav HDPE oto €6agog Ba mpoctatevovtal and KatdAAnio
0KAUMTO TPOGTATEVTIKO TEPIPANUA (EAACSTIKO 1) OTPAL) Yoo TPOGOETN avTOY OTIC
TePPOALOVTOLOYIKEG cLUVONKES. LTOVG TMLAMVEG To KaAMOl Ba diépyovror emiong
EVTOC NG KOTOKOPLONG cdnpoKacétag (cable tray) mov 1oN VIAPYEL GTOVE TLAMVES
YL TNV TPOCTUGIO TOV ONTIKOV wdv. Edv kKdmov dev vmdpyel o1depoKacéTa 1| TO
puéyebog owtng dev emapkel koTdOmMV TG £ykprong g emifreyng o ovadoyog Oa
tomofetoel kot véa (mpocbetn) ownpokacéto. {Xe ovtny TV TEPITTOON Ol
cwnpoxkacéteg Ba £yovv opBoydvia datoun 10 x 5 ek ko unkog 3 pétpa. Oa eivar
amd yorPaviopévo oidnpo yopic omés. To kamdkt tovg Oa givar avoryduevo. Agv
TPEMEL VAL EYOVV ALYUNPES YOVIES, KOTAOKEVAOTIKEG OTEAELES KO OTIONTOTE GALO TTOV
Bo UTOPOVGE VO KOTAGTPEWYEL TIC KAAWILUDGELS.

Meta&d tov Y/Z Ad&ag ko tov Data center tov eykotaotdoemv emmpdcheta pe T1g
povotporneg iveg Ba 0devBovv kol 24 moAvtpomeg tveg tomov 50/125 OM3 OAeg
tepuatiopéveg o front patching omtikodg Kotoveuntés kol oTig OVO  GKPES
(ovvodevdpEVOL OO OVTIGTOLYOVG LETAAMKOVS 001 Y00 KaAmOiwV). Agv amatteiton va
ovvoeBoV o1 OTTIKEG Tveg TOL PTAVOLV 0TO GLYKPOTNHO TG AdEag nécm OPGW (n
ev AOY® ypapuun Oo katapyndel chvtopa).
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210 KYT Apdybov, otov Y/Z Evocpov kot otov Y/E Kaotpaxiov ot gioepydpeveg
OTTIKEG Tveg elval 110N TEPUATIGUEVES GE OTTIKOVS KATAVEUNTES EVTOG TOL KTNPIov TOL
AAMHE. O 1po@0d0todpevog TNAETIKOVOVIOKOG ££0TAMGUOG glvan emiong 6To 1010
YOPO OMATE OEV VWAPYEL OVAYKN Y TPOCOHETOVE OMTIKOVG GLVOEGLOVG Yo TN
SloVLVOEGN TOL  TPOPOSOTOVUEVOD TNAEMKOWVOVIOKOD €E0MAMGHOD. Xtov  Y/X
Kootpakiov €dwd dev amatteiton 1 onpovpyio. epeatiov ektdg tov Y/E kot ot
aVTIGTOYEG 00EVOELS OTTIKAV VAV.

Yto X.Z. Awdlew, XoAiapyod kot Knoiowdg to ODF-rack pe tovg omtikodg
KOTOVEUNTEG EVOEYETOL VO UMV €YKOTOOTOOEL EVTOG TOV KTNPLOKADV EYKATUCTACEWDV
TOV YOPOL OAAG Vo Tpémel vo tomobetnBel €VIOG TNAEMIKOWMVIOKNG KOUTIVOG
eEwTepkon ydPov Tov Ba prroéevel anokielotikd ta v Adym ODF-rack. e avt) v
nepintwon o avadoyog Ba mpooeEpet kot Bo EYKOTAGTACEL KATAAANAT Y10 TO GKOTO
aVTO TNAETIKOWOVIOKY] Koumivo evoekTikav dtaoctdoemv 100 x 60 x 170 (byog) ek.
ent toyevtéviag Paonc. To vyog Tov ODF-rack 0a kaBopiletor amd to PEYIGTO VYOG
™G kapmivag. H axpirg 6éon g kaumivag Oo kabBopiotel and v emifieyn tov
€PYOL KOl eVOEYETOL VO Elval €1TE EVTOGC TV EYKOTAOTAGE®V €1TE MAPATAELPWS TOV
OpOLOV TTOV 0OMNYEL OTIG EYKATAGTACELS, TANGIOV EVOG €K TV 000 epeatiov. H oyetikn
HEAETN TOV avddoyov B GUVOSEVETAL LE TNV AVTIOTOLYN KOGTOAOYNGN TTPOG £YKPIOT
amd TV enifAeyn Tov £pyov.

. Vo, 00MYNOEL HE AGPAAN TPOTO 0VO VEQ KaAmOl TV 48 ontikdv oV and to ODF-
rack 1ng eykatdoTooNS £mG OO KATAAANA®VY VE®V QPENTIOV TOPATAEVP®G TOL 0IKOV
dEova mov KoTaANYEL 0TS £yKataoTdoels. To kdbe @pedtio Oa elval oe S10POPETIKN
mievpd tov dpopov. H Béon twv gpeatiov Ba emheyel mAnciov g €10000V TNg
gykatdotaons. H délevon tov convooemyv amd TV TEPYETPIKN TEPIPpasn g
gykatdotaong Bo yivetor kKdtw omd v €l60d0 TG €YKATAGTOONG MOTE VoL UMV
Statapaydel o TEPIUETPIKO PPEATIO/TAPPOS TPOSTACING TNG EYKATACTAONG. ATO TNV
mievpd tov Ktnpiov Tov AAMHE o1 onttikég iveg Oa teppatiotovv oto ODF-rack ce
KOaTaAANAQ onttikd patch panel kot amd v mAgvpd TV Ppeatiov Ba KataAnyovv e
KATOAANAOVG OTTIKOVG GOVOEGLOVC.

H d1éhevon tov ontikdv KoAmdiwv Ba yivel evidg dvo ave&dptnTomv 6g OAO0 TO UNKOG
odevoemv. 'Exaotn dwdpoun 0o dwabétel dicwAinvio cvotmua HDPE (High Density
Polyethylene) cwAnvacenv (2 x D40 yh £€KOOTOG) EWOIKAOV Yo OMTIKEG 1VEG,
tonofetnuévev 6mov 1 dadpoun e&ummpetel evidg TOV VIOPYOVIOV KOVOAIDV NG
gyKatdotaong kot Omov Ogv LWAPYEL ALTA 1M OLVATOTNTO, EVIOC KATAAANAOL
oKAUpHOTOC. Xe kdBe 0devom, otn pio omd T dVo CwAVES, O avadoyog Oa
mpoundevoel kor Ba eyKotaoTNoel KOAM®OO 48 ONTIKOV WOV (OGTE 0 O0e0TEPOG
COAVOG KABe 00gvoNG va pelvel kevdg yio peddovtikny xpnion. Edv n dwadpoun tov
OTTIKAOV KOA®OiwV ov {ntovviatl oto mponyovpevo bullet, petad tov ODF-rack kot
TOV ONTIKOV GUVOECUM®V EICAYMYNG ONTIKAOV VAV GTNV €YKatdotaot, eEumnpetel kot
Yo TV O0lovvoeon TV eEMTEPIKOV @peatiov, o avddoyog ovvatal vo TNV
YPNOLOTOMoEL TomoBETMVTAG avTi SIo®ANVIOD, TETpacOAnVIov cuotiuatog HDPE
covoceny (4 x ©40 i ékootog) to omoio Ba cvveyileton ®G SIGOANVIO OTO
VOO0 TUN MO MG TO EEMTEPIKA PPEATLOL.
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Kdabe omtikdg ovvoeopog mov Bo tomobetnBel eviog epeatiov Bo tomobetndel pe
mAoivé omnpiypoata o 0éomn T€TOl0 MOTE VO EMTPENEL TV UEALOVTIKY] TOTOBETNON
OEVTEPOV OMTIKOV GLVOEGHOV GTO 1010 PPEATIO.

O avadoyog opeidel va AAPel YvdoN OA®V TOV YHPOV KOl TOV TOTIKOV cUVONKOV TG KaOE
EYKOTAGTAONG GLVOOELOUEVOS Omd TNV emiPAeyn Tov £pyov, ®ote va gival oe Béomn va
VOPBAAEL EYYPAP®S TPOG £YKPLoN OTNV EMIPAEYN, CLYKEKPIUEVN TPATACT { VOAVTIKN AEKTIKN
TEPLYPOPY], AETTOUEPES TOMOYPAPIKO GYES0 HE TNV OOELON TOV ONTIKOV WdV, 0éom
opeatiov, 0éon €w6ddov  VEOV  KOAOOWOOE®V oTO  KTNpo, Oéom  modowdtepmv
Aemkowvoviokov rack, 8éon cvotoryiog pratapidv 48 VDC kot oyeTik®dv SoTaEe®V KAT,
QeoToYypapiec onueiov (oe mMAekTpovikn Hopen)} oxetikd pe to KAOBe onueio. ITlpog
dtevkOAvLVeN Tov avadoyov Ba. Tov 6000VV TO VIAPYOVIO TOTOYPUPIKAE GYESD TMV
EYKOTAOTAGEMV TOV £pyov. Evdeyduevn advvapio g enifreyng va cuvodedoel Tov avadoyo
Katd v embount) ond avtdv nmuepounvio Yo Vv embempnorn tov onueiov dev Oa
TPOGUETPATAL MG KaBvatépnon Tov avaddyov. Ot gpyaciec Ba Eexvovv petd t Aqyn g
avtiotoyyng £ykpiong ava onueio. O AAMHE ogeiletl va amavtioet yypaows oty £yypoen
TPATACT, TOL avaddYov Yo KABe onueio eviog mévie epydolumv muepdv. Evoeyouevn
TepalTEP® KabvoTtépnon dev Ba mpocsueTpdTol g Kabvotépnon tov avaddyov. H enifAieym
dvvoaton gite va gykpivel TV TpOTOCT TOV AVAdO OV EITE VO TNV TPOTOTOINCEL KATH TNV Kpiom
™mG. O avadoyog KAAEITOL VO, VAOTOWOEL TV TEAIKT| EYKEKPIUEVT] TPATOON).

Mo v ghoyiotomoinon g SKOTNG THAETIKOWVOVIOK®Y VANPECIOV OV eEuINpeTOvVTOL
HECH TMOV OTTIKOV VOV TOV £PYOV:
e OAeC 01 gpYACIES OLKOTNG TWV EVEPYADV OTTIKMV WAV B0 EKTEAEGTOVV GE YPOVO OV
Ba emhééel n eniPAeyn Tov £pyov Kot mg emi To TAEioTOV Bl Etvat VoyTEPIVEG MPEG.
® TPV 0 avAS0Y0G OKOYEL EKOOTN EI0AYOLEVN OTTIKNY Vol OTIC £YKOTAOTAGELS, Oa £xel
NoN teppatioel Ko PETPNOEL OAES TIG VEEG OTTIKES Tveg otnv mAevpd Tov ODF-rack. Ot
ontukol kataveuntég oto ODF-rack tov AAMHE 6a Siacvvdéovton 10M HECH OMTIKMV
patch cord.
e O avadoyog TPEMEL VO EKTEAECEL TOVTOXPOVA TIC AVTIGTOLYEG EPYUGIES GUYKOAANOMG
TOV VEOV OTTIKOV vV ota S0 dkpa (Y/Z-KYT-T/A-X.Z.) tng ontikng ivag.
e H axpipnc pebodoroyia (ypovikn celpd cuYKOAANGEWV, KAT) Oa vIToderyTel amd TV
eMPAEYN TOL £PYOV GE GLVEPYOGIN [LE TOV OVADOYO.
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3. Teyvikég mpooraypa@Eg EE0TAMOUOD KOl EPYUCLAOV
3.1 Eppapra Ontikov katavepnt@v (ODF-rack)

‘OAa ta ODF-rack 6a:

1.
2.
3.

®© =N

Ne)

11.
12.

13.

14.
15.

16.

17.
18.

elvan emdaméda

etvan BdBovg >30 k. ko < 32 ex.

elvar mhdtoug 90 ek. Xvykekpuévo, 60 ek KEVIPIKO WHEPOG KOTOAANAO Yoo TNV
angvbeiog £yKoTdoTAoT ONTIK®V Katavepntav 197 kot 2x15 ek. mAdivd pépn yuo v
ACQOAT OlOXEIPION TOV OTTIKOV KOAMII®V Kot OTTIKOV patch cord.

N TpOSPaoT TOV OTTIKOV KAA®MIIMV GTOVE OTTIKOVG KOTAVEUNTEG Bal yivetal and v
aplotePY] TAELPA HECH KATAAANA®V otnprypndtov. H dwuyeipion tov ontikdv patch
cord Ba yiveton amd T 01l mAevpd péow KoTAAANA®V mandrels/drums mov Oa
eEaocpariilovv v aceair amodnkevon patch cord unkovg 5 p, pe katd eAdyioto 3 ek
axtiva Kdpyng tov ontikav patch cord.

elvarl Hyovg 220 ex. P KOTAKOPLPOVS 00N YoLS oTHPIENG Ko apifunon avé U.

etvat oo TIKNG EPPAVIOTG.

elval cuvapLoLOYNUEVA ETOLA Y10l EYKATAGTACT) KO YP1|OT).

Exovv Bupidec aoPaAnG 01éAeLONG KAA®OIWV otV 0poeY|, Pdon Kot TAAIVEG TAELPEG
HE KOVOTNTO VO OVIEYOLV UEYOAEG TECELS OO T OEPYOUEVO KOAMOO YOPIS va
TOPOLOPPOVOVTOL.

&yovv modular oyedioon

. £(0VV EYKOTESTNUEVO GVOTNUA YEI®ONG ad TOV Kataokevaotr. OAa o TUNUOTO TOV

rack Oa elvar yeropéva.

Exovv gykateotnuéva t€aoepa (4) puOulopeva kot Kyog o,

SBETOVV LOVOPLALEG UTTPOCTIVEG B0peg aveEAPTNTEG Y10 TO KEVIPIKO KOt TO TANIVA
tunuata (3 cuvorkad).

KGBe BQOpa Bo oaceoiiler pe KAewapld aceoieiog TPV onueiov Kot KAEWi
amokAeloTiKNG xprong yia to. ODF-rack tov AAMHE.

1 BVpa Ko OAa Ta eEmTEPKd ThvEA Ba etvor peTaAMKA TAVEL Kot U StTpnTa.

TO UETOAMKG TUNUOTO TOLG €ivor avOektikd ot owPpwon kot Papuéva pe
NAEKTPOGTATIKY| Bar).

Ba cvuvodevoviol amd KoTdAANAO €EOTAIOUO (Ty €10KA aykvpla, Paon otpiéng y
yevdodaneda (Data center AdEag)) mov Bo eEAcPOAILEL OVTIGEIGUIKY] GUUTEPLPOPA
Caovne 4.

Ba draBéTovv g 1010¢ eTapeiog KatdAANAOVG Vi T rack OTTIKOVG KOTOVEUNTEC.
€pY0otdoto kataokeLvng motorompévn kKatd ISO9001 (w¢ mpog to epyocTdscto).

3.2 OnTIKOL KOTOVEPUNTES
Amonteitor 1 Tpoun0ela OTTIKAOV KATAVEUNTOV TANPOS GUUUOPPOVUEVOV UE TIG AKOAOVLOEG

TPOIOYPOUPES.
1. 1ov idov katackevaotn pe to ODF-rack kot KatdAAnAotl Yo £yKoTdoTOoN GE ALTAL.
2. ovpTOPMOTN HoPEN Kataveunt top patching dwoyeipiong.
3. un owTpnn peTaAMKn apBpwth urpootiviy BOpa dtooctdoemy 660 Kat 1 TPOSOY.
4. xotdAAnio yuoo v vrodoyn 48 omtikdv wvév oe dvo U pe avrtiotorya splicing &
patching cuptéplo/KaceTives.
5. x6Be ovptdprkacetiva Bo pmopel vo apoipeital yopic vo SOKOTTETOL 1) AgLTOVPYin

OTITIKAOV VOV GTO TOPATAELPO CLPTAPUKOGETIVAL.



10.
11.

12.
13.
14.
15.
16.
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KOTAAANAQ Y10 TIC TPOG TEPUATIGUO OTTIKEG Tveg pHovoiva omTikd KaAmola (pig tails) pe
€PYOCTOCIOKA TPOEYKATESTNUEVOVS akpodékTeg TOTOL SC/APC. DOlot ot axpodEkTeg
Ba efvol KOALUPEVOL LE BLTOGVYKPATOVLEVO TAUCTIKO KOTOKL TPOGTUGIOG,

To. povoiva, ontikd KoAddw (pig tail) eivor pnkovg tovAdylotov 1,5m, pe max
insertion loss 0.3 db, pe kepoapkod ferrule kot cuvodevovion amd BeprocLGTEAAOLEVO
COANVICKO KOl LETAAAMKO GTEAEYOG TPOSTOGIOG 0LTOV, KOTAAANAO Y fusion splicing.

. M mpocPacn TV ONTIKOV KOA®dimv Ba yivetow amd v aplotepr] TAELPE Kol 1

npocPaon TV ontikdv patch cord Ba yivetot amd ) 0e&1d TAevpd.
EPYOVOUIKA GYESOCUEVO DGTE VO TOPEXETAL 1 OLVATOTNTO EPYACIDOV —OTOLUONTOTE
oTlyun Kot Oyt uoévo KOTA TNV OpPYIKN €YKATACTOOTN, HE ObEcIHo Ydpo Yo
ovyKoAoelg (splices) wdv kol 0o@OA OmTOONKELCT TEPIGGEVOVUEVOL UNKOVG
OTTIKOV WOV KaTd eAdyiotov 1,5 1 ontiky tva yio kabe mdpta.
TPOGTATEVTIKA KAUYNG TOV OTTIKAOV VOV LE OKTiva Kapyng >3 ek
0 oYedGOC Ba eEoc@aAleEl UnyaviKn Kot TEPPAVIOAOYIKY TPOGTAGIO TV OMTIKMV
wov.
Ba drabéTovy epyoctaciokd onpeio yeimong.
B cuvodevovTal amd 0TIONTOTE LAMKO £lval avaykaio yio tnv opOr| €yKaTAGTACT] TOVG.
Ba drebéTovv avTdafpwtikny tpootacio cuuemvn pe ta oxetkd IEC standars.
Bepuoxpacio Aertovpyiag: < -20°C ka1 > +55°C
ocvppdpewon pe to mpdtumo IEC 61753-1 og mpog 11§ KAt dokipuéc. Amarteiton 1
KOTAOEST TV GYETIKAOV test report Tov KOTOCKEVOOTY).
Pigtails with connectors:

1. Change of temperature, IEC 61300-2-22

2. Fibre/cable retention, IEC 61300-2-4

3. Mating durability, IEC 61300-2-2
Ontwcol Kataveuntéc:

1. Change of temperature, IEC 61300-2-22

2. Assembly and disassembly IEC 61300-2-33

3. Cable bending, IEC 61300-2-37

3.3 OnTkoi cvvoeopor (Mov@ec)

®a TposPepBoHv omTIKol GHVIEGHOL LOVOKVKAMUATIKNG S10XEIPIoNg TPV TOT®V:

1.

2.

3.

KOTAAANAOL Yoo oLUVION OTTIKA KoAMOl 48 ONMTIKOV VAV Kol e£MTEPIKN EvaEPLa
avAPTNON A0 TLAMVEC/ IKPLOUOTA.

KataAAnAot yio OPGW koAdola 48 onTiK®V WOV Kol EEMTEPIKN EVAEPLD OVAPTNON
Ao TUADVEG/ IKPLOLLATOL.

KOTAAANAOL Yoo GUVION OMTIKA KOAMOD 48 OTMTIKOV WAV KOl £YKOTAGTOON €VTOG
Qpeatiov TAvm o€ e0KN PAcn oTNPIENG 6TA TAXIVA TOL PPEATIOV.

Ba TpEMEL VO IKAVOTTOL0UV TG aKOAOVOES TPOdLY POPES:

Ydatooteyng katackevy] (ue  meEPiPAnua,  oVOTNUO  EI0AYOYNG-CPPAYIONG-
adtoPpoyomoinone KoaAwdiwv, tétoto ®ote va eéacpoiiletoan PBabuog oteyavotntog
katd eAdyioto IP68).

Oeppokpacia Aettovpyiog: -40°C pe +65°C

Awgpketa oNg, Yo €YKATAGTAOT) 6€ EEMTEPIKO TEPIPAALOV > 25 €11

KotdAnAeg yio T 6uyKOAANoN >48 ONTIKOV VOV.

[Ipémel va umopovv vo cuvumapEouvy E16EPYOUEVE KAADOLO O1APOPETIKNG SLOTOUNG,.
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O avddoyog mpémel va @povtilel o1 ontikol oVUvoespol vo. Tomofetobvtol pe TpOTO TOL
e€aceariler v dvvatdtTo €0KOANg mpoOcPacng yw vo yivovtol gpyacieg (my o©TOLG
TLAMVES, OTA IKPLOUOTO TOV (UYOV Kot ota epedTio Ba Exouv Tn duvatdTNTA VO, PTAVOLY UE
€0KOAO TPOTO GTNV EMPAVELL EVOG TAYKOV EPYAGIAG).

3.4 Ppeana

Ta ppedrtio mov Ba eykatacTadovv, Ba £xovv Ta akOAOLOA YOPOKTNPICTIKA:

Eldyoteg dwotdoeig [Mnkog x ITAdtoc x BdBog]l: 900mm x 700mm x 650mm.
KotdAnio yio ™ @lo&evia 000 onTIKOV cuvdéoumv peyébovg 96 ontikdv wmv
£€KA0TOG.

Yo kataokeuns: OnAopévo okvupodepa myovs TovAdytotov 150mm pe omopo
2#T377

To ka@Avppa Ba eivar Tprywvikoh TOTOL pe PEVTEGEDES (OVO N TECTAPWOV TUNUATOV)
Kot Ba pépet eyydpoktn v emrypaen «AAMHE». Ta empépovg tunpata Oa avoiyovv
Kot 1o ehdytotov 1000, Xt1c 90° Bao vhpyeL UNYAVICUOS ACPUAELNG YLoL TNV ATOPLYN
avemBounrtov KAewsipotog (automatic safe blocking).

To kdAvppa Ba d100étel avTioMoONTIKN ETEVOLOT KOTAAANAN Yo 000G TPOLLO.

To dvorypa tov KaAOUHOTOG B TPOGTATEVETOL e UNYOVICHO KaTtd mopafidcemy. H
npdcsPoaon oto punyoavicpd avoiypatog o mpootatedeton e komdxkt mpootaciag. To
KAWL avolypatog Tov pnyaviopov Ba gival To id1o Yo dha ta epedtia Kot Bo gival
€101KE OYESOCUEVO ATOKAEISTIKA Yo To. epedTicc Tov AAMHE (dgv Oa eivan 1010 pe
avtiotorya epedtia wy EYAAIL mienuovoviakov tapdymv kAr). To kieldl Ba stvon
amd avoleldwto atodit. O avddoyog Ba Tapaddoel Eva kKAWL avd epedrtio.

Kotd 10 dvorypo dev mpémet va amattouvTol TPposmidela amd To YEPLOTH LEYUADTEP
tov 30 daN. IIpénet va emPePforwbei 6t Evog TeViKOg apKel Yo TO ACQAAES AVOTyLLaL
Kot KAgioo Tov Ppeatiov.

KotdAAnio ond mAevpdc cuvONKdOV OV EMTLYYOVOVV GTO £0MTEPIKO TOVS Yo TN
@0&evia OTTIKAOV GUVOEGLMV.

Avtoym epeatiov og poptio doxung D400 400kN (katd to mpotvmo EN 124, A15).
To @pedtio mpémel va S0BETEL TPOKOUTACKEVACUEVA OVALOVESG E10O00V KOAMOIDGEDMV
(000 o€ KaBe Thevpd Tov) D110 YA KAEIGUEVES [LE KATAAANAO VOATOGTEYES TMLLOL.

3.5 IThaoTiKOol 6OAM|VES
Ot mlooTtkol COAVES TPOCTACING TOV ONTIKOV KoAwdiwv mpoopiloviar yia eEmtepiky
tomofBEtnon evidg okapupatog/kavalav. O avddoyog Bo Aapet vTOY™ ToL T KATOOL:

YAkoé kataockevong: HDPE, 8 at

Ba givorl xpdUOTOG TOPTOKOAL

Ba d100éToVV £6MTEPIKES PAPIMCELS KATAAANAESG Y10t ELEVOTOT) OTTIKNG tVag
Epyootdéotlo katackevng motonompévo katd ISO9001

Ewtepicn dudpetpog (dtotoun) coinva: 40mm

Ba dtB€Tovy KATAAANAL EEQPTNIOTO Y10 TNV GTEYOVOTOINGN TNG COANVAS OTIS GKPES
HE TanTOYPOV £16000 KAAMIIDGEWMV.
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Ola 1o eoptiuato ohvoeong va elvar 1o KatdAAnio @ote vo eEac@arilovv
oteyavotnto (Kot eAdyioto) IP 65 yia 6An v eyKatdotoon

Yynin avtoyn o€ kpovon, OAiym, Tapapodpeoot. Zoppopewncn pe EN 61386-2-4
Avtoyn og vepLdon axktvoPorio UV.

Epyootaciokd eyyonuévn dudpketa (ong, kat’ eddyloto 5 €1

Olo. ta VAkd mpémer vo givor mpOoEATNG TOPAY®YNG KOl TPEMEL VO €ivan
ATOOMKELVUEVA OO TNV TOPOYM®YT TOVG £MG TNV EYKOTAGTOCT TOVS EVTOS GTEYUGUEVOD
YDOPOL.

Kdabe cornvoon 6o eiloevel €vo KOADOO OMTIKOV VOV EKTOG KOl OV GE KOTOLES
TEPUTAOGELS 000l £ykpion amd Vv emifAieyn yio KATL SLPOPETIKO.

H 66gvom 1ov colvev mpénet va yivel yopic dokomés, KAEIOTEG OTPOPEG 6 OAO TO
UNKOG TNG OOPOUNG TOVG, MOTE VoL SLATNPEITAL 1) SOLVATOTNTO LEAALOVTIKNG TTPOGOHN KNG
OTTIKOV KAAMOI®V HEG® EUPVOTOTG.

Omov o1 coinveg Ba diEpyovtar vidc oxdppatog Ba 1oybovy 0ca TEPLYPAPOVTIOL GTNV
avtiotoyyn evotnta. Omov Ba déPyoviol EVIOG TOV KOVOAMY TNG £YKOTAGTAONG O
avdooyog o Exel Ppovticel vo opadomomaost OAeg Lol TIG COANVMOCELS EVOVOVTIS TIG
pe ouvvoéopovg KabBe mévie (5) pétpa, KATAAANANG avtoyng oe €kbeom oTig
TePPOALOVTOLOYIKEG CLUVONKEG.

21 kmmpuokés eykatootdacel tov AAMHE kot oto @pedrtio ot coinvocelg Ba
TepUaTiCOVV EVIOC TOV KTNPIOV KOl TOV QPEATIOV DGTE TO KAAMI0 OTTIKOV VAV Vo
pével exktefeltévo oto HIKPOTEPO OLVOTO UNKOC. XTOVG TLAMVESG, OTO IKPIOUOTH TV
Cuydv kot 6mov aALoD 1 GOEVOT TV COANVAOCENMY EIGEPYETOL GE CKAULLO 1) GE KOVAAL,
ol colnvooelg Bo teppatiCovy TEVAVIO EKOTOOTA TAV® OmO TNV EMPAVELDL TOV
€04.POVC.

3.6 Teppoatiopnos / cuyYKOAANON OTTIKAV VOV
AxolovBoHV TPOSLoypaPES Y10 TO TEPLATIGHO/GVYKOAAN O TMV OMTIKAOV VOV:

Ot véeg omtikég iveg ko o omttikd patch cord mov Oa ypNOHOTONGEL O OVAOYOG CE
OM0 T0 épyo Ba givar KATAAANAOL TOTOV GE GYEON LLE TIG EYKOTECTNUEVEG OTTIKES 1VEC.
ZUYKEKPIUEVAL:

1. 6mov ot molodtepeg omtikég iveg eivar tomov G.652x, o avdooyog Oa
YPNOOTOIEL Y1O0. TNV OLYKOAANGT oOmTIKEG ivec/omtikd patch cord tOmOL
G.652D.

2. O6mov ot mohoudtepeg OMTIKEG iveg eivan TtOmov G.655Xx, o avddoyxog Oa
YPNOWOTOlEl Yoo TV OLYKOAANOT onTikég iveg/omtikd patch cord TvTOL
G.655D.

O axkpng tOmog Tov eykateoTnuévoy kaAwdiov OPGW ota didpopa onueio tov
épyov Oa d00el otov avddoyo amd v emiPAeyn TOV £pyov GTNV GACT TNG EKTEAEONG
TOV APYIKOV HEAETOV ava onueio.

Xe k0Be mEPIMTOON TOL TMPAYUATOTOLEITAL GLYKOAANGY] GTNV VLIOOPO, EOIKA EKTOG
eykataotdcemv AAMHE, o avdooyog Ba mpénet va e£acparicet yia 10 cuvepyeio Tov
O\ T avaykaio LEGO YO TIG EPYACIEG GUYKOAANONG, OTMG NAEKTPIKY YEVVITPLL (Yo
Topoyn PEOLOTOG Yol TN OLEVEPYELD TV GUYKOAANCE®MV), TAYKO £PYACIOV, OKIiooM
KA.

Xe k@Be mepintmon, mpémel va 000el Waitepn puépuvo oty KabopldTnTa TOV YHPOL
TAnciov tov onueiov epyaciag (GLYKOAANGE®WV), Vo Unv £€xel okOVY, YOUO KAT,
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SlopopeTikd Bo TPETEL VO PPOVTIGEL O AVA0YOG Y10 TNV UE TETOL0 TPOTO ATOUOVMOOT
Tov onueiov gpyaciag doTe vo SCPOAICTEL OTL Ol €pyacieg GLYKOAANGONG Kot
teppatiopnod Ba yivouv ywpic tpavpatiopd g tvag, yopic otiypoata KA.

e Ot 1epUaTICUOT/CVYKOAANGELS VO YIVOUV amd EOIKEVUEVO CLVEPYEID LE TNV TEXVIKY
fusion splicing kot KOATAAANAQ TIGTOTOMUEVO OPYOvVO YloL EAOYLOGTOTOINGN TV
ATOAEWMV  KOU  KOADTEPN  mowdtnTo.  Teppotiop®v. Ot omdAeleg  ToV
TEPUATICUMOV/GVYKOAANIGE®Y Bor peTpnfodv mpwv TNV omoy®PNoTn Tov GLVEPYEIOV,
MOTE Vo VITaPYEL TO TEPODOPLO 10PODCNE TV OTOLMV KOKOTEYVUDV.

3.7 MeTpnoerg

Ot peTpnoelg Tov onTIKOV oV Bo yivouv pe ypnon opydvev metonoinong tomov OTDR,
OLTS «or Power Meter yio pufkn xopatog 1310 nm, 1550 nm kou 1625 nm. Zvykekpiuéva
{nrovvro:

Ontikn anmdAelon GVVOEONG OO GKPT GE AKPT)
Yoo e€achéviong oToVG OTTIKOVS GOVOEGLLOVG
Mnkog g ivag

[Mocootd eEacBévnong ava povado UiKovg
Ipoppikdmra g ammAelog tvag v Lovado PnKovg
Kopmdin e€acBéviong

AmndoPeon tepUATIGHOD GE OTTIKOVG KOTEVEUNTEG
AVAKAOOT TEPUOTIGUOD GE OTMTIKOVS KATEVEUNTES

®a mopadobodv aueidpopeg (bidirectional) perpnoelg OA®V TV VEOV TUNUATOV OTTIK®OV
WOV oL Bo KaTaoKeVAoeL 0 avadoyog kabmg kot end to end PETPNOELS HETAED TOV ONTIKAOV
kotaveuntav otovg Y/Z-KYT-T/A-Z.Z. ot ontkég iveg mov oa@popovv 1o €pyo. Edv
dwmotwovv mpoPfAnuoto ce onueicn wOL OgV TMEPIAAUPAVOVTIOL OTO TOPAOV €PYyo, 1
emdopbwon tovg dev eivor guBHvn tov avaddyov. OAeg ot petproelg Ba yivovtor mavta
mapovcio e emifAeync tov £pyov.

[Mo to TuRUATO OTTIKOV VOV Tov B0 KOTOOKEVAGEL O OVAS0Y0G TPEMEL KATH EAGYIOTO VOl
eMTLYYGVOVTOL TO KATOOL Op1al (01 KATOOL TIHES VTTEPITYHOVV TIG AVAYPAPOLEVES GTIV TEYXVIKN
TEPLYPOPT] TOV KAA®OTOV):

1550 nm, 1625 G.652 | G.655
nm

Fiber loss dB/km 0,26 0,28
Average splice | dB 0,1 0,1
loss

Termination loss dB 0,5 0,5
1310 nm G.652

Fiber loss dB/km 0,37

Average splice | dB 0,1

loss

Termination loss dB 0,5

10
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3.8 Xkappata (tdepor)

To BaBog tov oxdupatog Ba givor 40 k. amd v emeavelo Tov £6apove. Zta tpmTo Tpia (3)
€KOTOOTA 0 0vad0Y0oc o TomoBeTNoEL AEVKY| GO Yo TV EEOUAAVVOT] TUYOV OVOUOALDV.
[Tavo amd v aupo 0o eivon tomoBetnuéveg avd Cevyn oe kabe eninedo ot cwinveg HDPE
D@40 yh. Zovenwg, ot cwinves HDPE Ba Bpickovtol og oyéon pe v empdvela og Babog 33
EK. Y OOWANVIO, 29 7y teTpacoAnvio Kot 25 yuw eEilcowinvio ocvotnua (av Kamov
YPEWOTEL).

H mpwon tov oxdppatog €mg 0éka €KOTOOTA KAT® omd TNV empdvelo Bo yiver pe
OQVTOGLUTIKVOVEVO oKVPOOEpa TOTOL Trancees.

[Tavo amd to oxvpddepa 0 avdooyog Bo Tomobetnoel aviyvedloIHo TAEYUO CIUAVONG KOl (G
€K TOVTOL KOl TPOCTAGIAG, VTOYEIWV KAA®diwV y¥poduatog Toptokorl. To mAéypo onpaveng
Bo elvol KATOOKEVOGUEVO OO VYNANG OVTOYNG OUOTOAVUEPES TOAVTPOTLAEVIO, LLE LYNAO
Babud avtictaong otn oNyn, T0 0moio £yl EVOMUATOUEVE LEYPL dVO avVOEEIdMTO GVpLOTAL
yvnidnong kot e ektonmwon oty pia mievpd 1o keipevo «OIITIKEEX INEX AAMHE». H
eM1oTN JAUETPOC TOV avoEeidmTov cVppatog Ba givar 0,5 yMootd pe eAdylotn ovToyn
epehcuopot 150 kikd avda 200 yid. TAATOC Kol ETUAKVVOT TPV 00 GTAGILO KOTA EAAYLOTO
12%. To miéypa Ba eivor kataokevacpévo Bdon g Evponraikng Nopuag EN12613:2009.
Emnpocheta o avadoyog Oa mopadmwcel otov AAMHE dmdeka (12) €101Ko0g aviyvevTég Tov
mA&ypatog kot Bo emdeiEet T ypnom Tov 6To apprddo TpocsoTikd Tov AAMHE.

2to tedevtaio 10 ex. Tov oKAppOTOg 0 AvAd0Y0g Ba PPOVTIGEL Y10 TNV TANPN OTOKATAGTOON
NG EMPAVELNG TOV EOAPOVE LE VAIKA ETOVAPOPEG, Y0piG onueia aoVVEXELNS GE OYE0T LLE TO
volomo €d0¢oc. [Tapdro dmov oyeddV TOVTOV 1 EMPAVELD €IVl YAAMKOGTPMUEVY, €0V GE
Kémolo onueia VLAPYOLY TAAKEG N AALX VAIKE ETIOTP®ONG NG EMPAVELNS (.Y, ACPAATOC) O
avad0y0g Bol YPNOLOTOGEL Y10 TV OTOKATAGTACT 1310V THTOV LAKA.

3.9 OnTKa KoAOOO

Znteitol TAMP®G SMAEKTPIKO KaAmdolo, loose tube, e£mtepKoy Y®POL, 48 ONTIKOV WOV,
COUPOVO HE TIG TEXVIKEG TPOOLNYPAPEG TOV OMTIKOD KOAMOiov mov mepthappdvovtal 61o
TOPAPTN O TOL TOPOVTOG TEVYOVE.

To KOA®OO TPEMEL VO €YEL KOATOOKELOOTEL TOLG TeAevTaiovg 12 pnveg kot vo givol
ATOONKEVIEVO EVTOG GTEYAGHEVOL XDPOV.

3.10 Ontika patch cord

Ta omtikd patch cord Oa givar tomov duplex pe axpodékteg SC/APC kot punkog 4 pétpa. Oa
etvau:

Category C (controlled environment), katd eidyiotov attenuation grade C and return loss
grade 1 oOoppwva pe IEC61753-1) kot ota 600 dxpa.

OvopoaoTtikn dtapeTpog 2,5 mm.

Insertion loss < 0,5 dB & return loss > 50dB minimum (1300 nm).

Ta ontikd Patch cord mpénet va €yovv katackevaotel Tovg televtaiovg 12 punveg kot va givat
amoOnKeLIEVA EVTOG GTEYACUEVOL YDPOVL.

11
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4. Aowtoi Opor

1.

H guB0vn tov avédoyov éykettal 6NV EKTELECT] TOV EPYACIAOV TOV, OYL LOVO Katd TpdTO
COUQMVO LE TIC OMOITNCES TOV CLUPATIKOV OpwvV, OAAG Kol KoTd TPOTO 7OV Vo
olo@oMleTor 10 TEMKO OmoTéAecpo, ONAadN Aplotn  amddoon/Asttovpyic TV
EYKOTAOTAGEMV GTO O1APOPa LEPT TOVG Kol 6TO GVVOAO TovG. [ To AdYo avtd dvvoaTon
Vo TpoTEivEL TPOG £yKplon otV eMPAeYN TOV £PYOL CUUTANPOUOTIKEG PEATIOCELS
GLUVOOEVOUEVEG Ao TNV avAA0YT TeEKUNPiwon Kot kooToAdynomn. O avadoyog KaAeite va
vAomomoet 0Tt eykpiBel amd v enifAeym Tov £pyov.

Omov koTd TNV EKTEAEST TOV EPYACIOV O OVAO0YOS JAMIGTAOCEL OTL GLVTIPEYOLY AOYOL
OVTIKOTAGTOONG KOO0V NON EYKOTEGTNUEVOL ONTIKOV GUVOECUOL 1 KATO0L GAAOL
e€apTUOTOC OV OYeTICETOL HE TNV TOWOTNTO TOVL TAPOSOTEOL £PYOVv, OQEiAEL va
EVNUEPMOEL TNV EMIPAEYN TOV £PYOV Y10 TOVG AOYOUG TNG AVTIKOTAGTOCNG KOl €AV 0VTY
eykpfel amd Vv emifreyn va mpofel 6NV AVTIKATAGTOGT TOV LAKOD TO 0moio Kot o
empetpnOel oV TEAIKN TANPOUN TOV.

XTI TEPWTMOOELS OOV O VA0S TPEMEL VO EKTEAEGEL £pYaGieg TOL TpovlTOBETOLY TN
OlOKOTY] TNG MAEKTPIKNG YPOUUNG Yot AGYOLS OGQAAELNS (TTY OVIIKOTACTACT Oy®YyoV
OPGW) 6o mpémetl va Aapet Tig KatdAAnieg adeteg amd tov AAMHE kot va cuppoppmet
og oyeTkég voodeigelc. H pépa kot 1 dpo mov pmopovv va ektelectobV o1 epyacies Oa
kaBopiotel and tov AAMHE.

O avadoyog Tpémel va OMGEL 1O10UTEPN TPOGOYN OTO ONUEiD KAUYNG OA®V TOV OTTIK®V
WOV OOTE Vo amo@evyBohv ol TpavUaTIGHOl 1 1 HELWUEVT] amddOoT TV VAV, Ze KAbE
dxpo omTiKNG 1vog (EKTOC oV avaypAEETOl KATL OPOPETIKO OTNV TEPLYPOUPT] TOV
EPYOOIDV) 0 aVAO0Y0G TPEMEL VAL £XEL PPOVTIGEL VO VTTAPYOVY daBESIIESG PEpives OMTIKNG
tvoc TovAdyiotov unkovg 15 .

Edv xatd v ektéleon TV pyacLdV 0 0vAd0Y0G OOMIGTMOGEL TV OVAYKT CTIUOVIIK®V
SLOPOPOTONCEMV OO TO EYKEKPIUEVO GYEILOL TNG EMPAEYNS, TPEMEL VAL VITOPAAEL EK VEOL
TIC TPOTEWOUEVEC TPOTOTOUOELG TPOG £YKPLOT GTNV ENIPAEYT TOV £pYyou.

Epeaon npénet va d00ei amd tov avdooyo otov KaBapiopd Tmv yd®pmv Tov d0vAEHOLY To

ocvvepyeia tov. O kaBapopog v yopov (urdlo K.AT.), o edéyyetor amd v emifieyn,
N omoia o€ MEPITTMON TANUUEAOVS EKTANPOONG TNG VIOYXPEWONG OVTNG TOV VA0V,
dtotnpet to dikaimpa va ovabEcel o€ TPITOVS TV £PYACIN QLT LE XPEWCT TOL.

Ot cOAMVOCELS, TO QPEATIO, Ol ONMTIKOL KOTOVEUNTEG Kol Ol KOAWMOUDGES Tov O
Topadofodv amd Tov AvAadoyo Tov £pYov TPEMEL VO £YOVV CNUAVOT), 0KOAOLODVTAG Tl
woyvovto tpotvna [y. EAOT EN 50174-1, EAOT EN 50174-3, ISO/IEC 14763-1].
Edwotepa, o1 vdyeleg cOANVAOGELS Kol To. PpedTio, Oa amoTVTOVOVTOL ETUKPIPDOS e
TOMoYpaPIKd oy€d10. OAec 01 GOANVAOGELS KOl TA KOADIO 6T onpeior Tov glvar ekTOg
COMVOCEMV TPETEL VO, ExouV orjpavor ava 3 pétpa. Ora o Kalddolo, TPETEL Vo EXOVV
EVKPIVN Kol OVOEKTIKT LOVOCTLLOVTH GYLLOVGT OTIG dV0 Akpeg Tovg. Odeg ot B0pec twv
OTITIKAOV KATOVEUNTAOV TPETEL VO £YOVV EVKPIVI] Kol AvOEKTIKT] GTJLLOVOT).
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O avadoyog eivar amokAeloTikd kot €5 ohokAnpov vrevhuvog Yoo omotednTote Nl
npolevnbel €€ outiog tov oe owodopikd otoyein N eEomMmopd tov AAMHE «on
VIOYPE0VTAL GE TEPIMTOOT CNUIDV VO, amoKoTaoTHoEL TNV PAAPT pe 5004 Tov.

O avadoyog mpémetl va epovtilel va AopPdvel kabe GYeTIKO amapaitnTo HETPO Yo TNV
TPOCTOGIO TOV TPOCMTIKOV KATA TIG EPYUCIES.

Ov ovppetépovieg mpémert va VROPAAOVY OV TEYVIKY] TPOGPOPE TOLG Yo V.

a&lohoynBovv Katd tn edon teyvikng a&lohdynong 6Aa to:

1. Teyvikd eyyepidlo TOV KATOCKELOOSTIKOV OIK®V TOov €£O0MMGHOV. ATOPOITHTOG
TPEMEL VO OVOYPAPETOL 1| YOPO TPOEAELONG TOV EMUEPOVG TUNUATOV TOV
eEomMaopo0.

2. motonomTikd KataAAnAdmrag tov eEomhopov katd CE extog ko dv 1 katd CE
KATOAANAOTNTO TPOKVTTEL EUPOVAOC ONO TO TEXVIKA EyYEPiol kot to GAAQ
GULVOOELTIKA £YYPAPO TOV EEOTAGHOD.

To épyo dev Ba BewpnBel mepatwpévo av dev mapadobodv otov AAMHE 1o 6hvoro Tov:

1. tedikov (as build) oyediov tov €pyov. Ta oxéda Ba eivon vmoyeypappéva amod
APLOSIOVG UNYaviKovs ot omoiot kKot Ba Exovv TV €vBHVN Yo T0 “KOAMG ExEV” NG
OMG £YKATACTOOTG.

2. Oleg Ol PHETPNOELG TV ONTIKAOV VAV TToL {ntodvtat.

3. eOTOYpaPiec VYNNG OVOALONG OA®MV TOV YOP®V Kol onueiov tov €pyov as-build
(oe NAexTpOVIKT LOPOT)).

4. OVOALTIKY] TEPLYPOPT] TNG EYKATAOTAONG OVO ONUEl0 (CNUOVOTN KAAMIUDOEWDV
TEPLYPOUPT] EICAYOYADV KAT) (G€ NAEKTPOVIKY] LOPPT)).

Ot gykataoTAoElS Bo KOTAGKELAGTOVY VOBV TOL AVAOOYOL CUUPOVO LE TOVG OPOVG
TV woyvoéviov EAMnvikaov ko Evponaikov Kavoviopomv kot Tlpotdnov (evoeiktikd:
EAOT, ITU-T, ETSI yww H/M kot TnAemkowvoviokés €yKOTOoTAGES VLTOOOU®MV
TNAETKOWVOVIOK®OV  OIKTO®V). XTIV  TEPITTOOYN ONMOKMONG amd  TOVG  1OYVOVTES
KavoviopoOg Kot vopoBecia o avadoyog opeiler vo mpoteivel €yypaemg mpdtaon
CUUUOPPM®ONG KOl VO, TNV LDAOTOICEL KATOTY CYETIKNG €YKPIOEWMS amd TNV emifAeyn
YOPIC Vo TPoKLTTEL O LTV TPOGHETO KOGTOG Yo Tov AAMHE.

Edv ot epyacieg o amottovv, 0o avidoyog TPETEL VO PPOVTIGEL Y10, TNV £KOOGT GYETIKMV
adetwv  (IToAeodopiag, Apyoworoyiag, Aoacapyeiov, Anuowv KAT). Xpovikég
kabvotepnoelg mov oeeihovtal oe OEUATO COE000TNCE®V KOl YO TS OTOIEG OV
gvBvveTal 0 avddoyog dev Ba TPOGUETPOVTAL MG KAOVLGTEPTOT TOV AVadOYOV.

Olo. T {ntovpeva amd Tov 0vhdoyo oyédw/Kataypopéc/puetpnoelg Oa dobodv og
NAEKTPOVIKT) LOPOT| KOl TUTOUEVO GE VO (2) avTiypopa.

Oloc o avaypa@Ouevog €EOMMOUOG OTIS TOPOVCES TEYVIKEG TPOOYpapES sivat
TaPad0TEOG EKTOG €AV avaypdpetol pntd To avtifero. Ora Ta mpospepdueva VAKE omd
tov avadoyo Bo elvar kowvovpyla, yopic elattOpoTa, Bo TANPOVV TOVE GYETIKOVG
ocvpfotikodg Opovg mov Kabopifovv TOV TOMO, TNV KOTNyopio. KoL TO  AOITA
YOPUKTNPIOTIKA TOV EW0OV Kol T®V VAIKOV avTdv. H enifAeyn £xet to amdivto dikaimpa
TOV ehéyyov KABe LAIKOU mov €pyeTorl, KaBMG Kot TNG €VIOAG amopdkpuvong Kade
VAMKOV 1 €ldovg mov mpookouicOnke and Tov AvAdoyo Yo EVOOUAT®ON GTO £PY0, Kol
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dev mhinpol TOUG GLUPOTIKOVG OPOVE TOL  AVAPEPOVTOL OTNV TOWOTNTO KOl TO
YOPOKTNPIOTIKE TOov. O avAadoyog VLTOYPEOVTOL OTNV TOPOYN TOV  OTUITOVUEVOV
otoyeimv mpoérevong TOV VMK®V Yo dmicTtoon TG mowdTnTag Kol TMV
YOPOKTNPICTIKAOV TOVG, OTMG KOl TV OTOUAKPVVGT TOVG LE EVIOA TNG eMiPAeyng, €dv
LT amoderyBovV OTL deV elval COUP®VA LE TIG GLUPOTIKES ATALTIOELS.

Amoryopgvovtor ot O1avoiEelg omMV oTo. CKLPOJEUATA, EKTOC €6V TpoPAémetal amd TO
POV EYYPOPO N VIAPYEL 1] COUPOVY YVOUN TNG EMPAEYNG. ZTIG TEPIMTAOGELS OVTEG OL
dwavoi&elc Ba yivovror pe €10kd epyoreio Komng kol mpémel vo meplopilovior oTig
eldyioteg duvatég olaotdoelg. Oleg ol STPNOES TAOKDV, TOY®V Kol AOWAOV
OIKOOOUIKMV GTOYEIDV Y10 TNV SEAEVOT] COANVOGEMV, Bal YiVOUV ATOKAEIGTIKA KOl LOVO
LE TEPIOTPOPIKA £pYOAEin. AmayopedETOL N XPNON KPOVGTIKAOV EPYOAEI®V (KOUTPECEP
pe kaAéur 1 BeAdvy). O avddoyog voypeoHTAL EXIONG GTNV TANPN CTEYOVOTOINGT T®V
oMV KOl OPUAOV TOL £PYOV, COUUOMOVO UE TIS TPOOLOYPAPEG KOl TIG LIOOEIEES TNG
emifreync.

O avadoyoc Bo ekmondevoel to appodio texvikd npocomikdé tov AAMHE oty opbm
xpion tov efomAiopod tov €pyov kot ovykekpiuéva tewv  ODF-Rack, omtikoi
KOTOVEUNTEG, OTTIKOT GUVOEGOL, YXEPIOUOG ppeatiov. Evoeiktikd kot Oyl meploploTikd
npénel va. mephapPavetal n ophn €yKATACTOOT OTTIKAOV KOAMII®V Kol ONTIK®V patch
cord, opO1] ofjuavon kAm. H eknaidevon Oa opyovmbel oe cuvepyacio pe v enifieyn
TOV £pYov ¢ cepvapla piog nuépas. 'Eva atnv ABnva kot éva otnv Occcaiovik.

H telkn empétpnon tov mocot)tev (Tepdyla, HETPO, CLYKOAANGELS KAT) Oa yiveTon pe

TNV 0OAOKANPMOOT TOV EPYOCIOV 0 KAOE £YKATAGTAON TOPOVGiN TOL AVAdOYOL Kol TNG
enifreyng Tov £pyov.

14
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5. Hopaptnpo

LAND OPTICAL FIBER CABLES

1. SPECIFICATIONS

1.1

General

The Land Optical Fiber Cable, has to be of “Fully dielectric, single mode, loose

tube optical fiber cable” type, and to fulfil the following requirements:

- Non Metallic.

- SZ stranded

- Polyethylene or LSZH ( Low Smoke Zero Halogen ) double sheath

- Fiberglas and nylon armoring protection against rodents

15 type of cable

- Total number of fibers: 48

- Type of fibers: 12 ITU-T G655 type and 36 ITU-T G652 fibers, according to
enclosed specifications.

2nd type of cable

- Total number of fibers: 96

- Type of fibers: 24 ITU-T G655 type and 72 ITU-T G652 fibers, according to

enclosed specifications.

In this document, the technical parameters of the single mode optical FIBER
cables are specified.

Such cables will have the following specifications:

1.2 Cable characteristics

The cable included in this Technical Specification must comply with the EN 60794

and other applicable reference Standards specifications.

1.2.1 Manufacturing specification for cables having 48, 96 optical fiber capacity
Cable type: loose tube cable

Lose tube capacity: 12 F.O. each tube

Filler elements: Please refer to tables 1 and 2

Optical FIBERs: Single Mode Reduced (SMR) optical FIBERs
Central strength element: Fiberglass Dielectric eventually coated

Secondary protection: Thermoplastic made loose tube

15



Loose tube filling compound:

Internal wrapping:

Inner sheath:

Dielectric armoring:

Outer sheath:

Outer sheath marking:

(*) Synthetic fillers are allowed

Alaknpu&n AAMEA-41838 / Telxog 7 «Texvikn Mepiypaen»

highly compatible synthetic thixotropic compound
The optical core + fillers eventually needed, will be
assembled in a single layer

Synthetic tape wrapping

The cable core, SZ stranded around the central
element, will achieve longitudinal water tightness by
adopting yarns or powders water blocking elements
(dry-core) (*)

Black low or medium density polyethylene or, for indoor

cables, green LSZH; average thickness > 0.9 mm.

Double layer of Fiberglass yarns winded with opposite

directions

Black medium density Polyethylene or, for indoor

cables, green LSZH; average thickness > 1,5 mm.

Nylon (Polyamide 12 - PA 12) additional outer sheath
(0.5 to 0.8 mm) for rodent/termite protection and a
hard smooth surface (makes the cables more effective

for blowing or drawing).

The outer sheath will be marked at regular intervals of
1 meter with the following legend: Supplier Name / *
AAMHE - KAAQAIO ONTIKQN INQN- Cable
identification code ( refer to tab.1 e tab.2) / Year of
manufacturing / Span length identification number /

Sequential length mark.

Table 1: Identification codes: Single mode loose tube dielectric optical fiber cable, PE

IDENTIFICATION CODES

CABLE 48 F.O. TOL6D 48 4(12SMR) / EVE

CABLE 96 F.O. TOL8D 96 8(12SMR) / EVE

Table 2: Identification codes: Single mode loose tube dielectric optical FIBER cable, LSZH

IDENTIFICATION CODES

CABLE 48 F.O. TOL6D 48 4(12SMR) / MVM

CABLE 96 F.O. TOLS8D 96 8(12SMR) / MVM

16
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The geometrical and mechanical cable characteristics are given in the following table:

Table 3: Geometrical and mechanical cable characteristics

Cable capacity n° FIBER |48 96
External nominal diameter

[mm] 15,5 16,5
Minimum bending radius 310 330
[mm]

Glass yarns minimum total |, 5,,,,o(
strength (minimum 300000
requirement )

Cable nominal weight EVE

170 200
[kg/km]
Cable nominal weight MVM

215 250
[kg/km]
Cable maximum pulling 270 270

strength EVE [daN]

Cable maximum pulling
strength MVM [daN]

270 270

Dielectric Central
Strength Element

Filled loose tube

Inner Sheath

Dielectric Armoring

Outer Sheath

Fig. 1: 48/96 FO Cable Structure Having 12 FO each Loose Tube

N° N° ELEMENT n°
FIBER | TUB.
1 2 3 4 5 6 7 8 9 10 | 11 |12 | 13 | 14
48 4 T T r T T r
96 8 T T T T T T T T
Legend: T = colored tube r = filler

1.2.2 Color scheme

Coloring of the primary fiber optics coating and of the loose tubes constituting the optical

fiber secondary coating will be conform as follows.

17
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FIBRES COLOURS
FIBEE NUMBER IN EACH TUBE | FIBER COLOURS
RED
GREEN
YELLOW
BROWN
BLUE
VIOLET
GREY
ORANGE
PINK
NATURAL
BLACK
LIGHT GREEN

O IN OO AW —

©

—_
o

—_
—_

—_
N

TUBE COLOUR CODING
GROUP COLOUR
1 BLUE
ORANGE
GREEN
BROWN

Al WIN

1.2.3 Temperature range

- Transportation and storing: (min) -40 °C (max) +70 °C
- Installation: (min) -5°C (max) +40 °C
- Operation: (min) -30 °C (max) +60 °C
1.2.4 Reel length

Reels length must be provided according to the following table:

Table 5: Cable reel length

From 4 up to 288 F.O.

Nominal reel 1050440 m
length: 2000+50 m
. 4000+100 m

Upon I.P.T.O. request, reels having a specific length must be provided. In such a case,
for each single reel, the admitted tolerance is +2%. Cable reel length shorter than 200 m

are accepted with a tolerance of + 4 m.
The reels for cable supply must comply with the appropriate international

standards.

The two cables head must be sealed with heat-shrinkable caps.
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1.3 Single mode optical FIBER characteristics

1.3.1 Introduction
The SMR (Single Mode Reduced) optical FIBER characteristics must comply with

IEC 60793-1, IEC 60793-2 and with the others reference applicable standard.

1.3.2 Composition
The FIBERs must be made with an high grade doped silica core surrounded by a

silica cladding. The FIBER refractive index must be step profiled.
Uniform glass characteristics must be guaranteed for all FIBERs.
In order to guarantee uniform high quality of eventual fusion splices, the glass
quality and melting temperature must be constant in all FIBERs.

Splices are not allowed in the single span length of the provided FIBER.

1.3.3 Geometrical Characteristics

— Mode field diameter at 1310 nm (Peterman II°) 9.2+ 0.4 um

— Cladding diameter 125.0+ 1.0 pm
— Cladding non circularity <2%
— Mode field / cladding concentricity error <1pum

1.3.4 Primary Coating

The FIBER primary protection is made by a double layer of UV cured acryl ate based

coating.
— Coating diameter: 245 £ 10 pm
— Coating non circularity: < 6%
— Mode field diameter / coating concentricity error: <10 pm

1.3.5 Wired Optical FIBER characteristics

In this section are given the technical characteristics of the wired FIBERs. The
average values are intended computed on all FIBERs of a cable reel.

The FIBERs transmission parameters must be the following:

e Atténuation Coefficient

Atténuation Coefficient: average value |Maximum
[dB/km] value[dB/km]

1310 nm <0.37 0.40

1550 nm <0.21 0.27

1285-1330 nm <041 0.46

1525-1575 nm <0.23 0.28
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1575-1620 nm <0.24 0.29
Peak at 1380 nm - 1.0
Peak at 1625 nm - 0.32
(for information only)

Bending induced loss

The additional loss induced by a loop made with 100 FIBER turns having 30
mm radius must be: < 0.2 dB.

Attenuation uniformity

The FIBER attenuation must be uniformly distributed along the FIBER
according to the following criteria: said Dy, the straight line obtained by
approximating the back scattered curve, in a logarithmic scale, with the
minimum square method, excluding the Fresnel peak caused by the input and
output surface reflections of the FIBER, all the diagram points must be
contained between the two straight lines D* and D obtained by translating in
the vertical direction by £0.055 dB the straight lines Dy.

Diffusion centers are not allowed. Eventual concentrated attenuation points
must be < 0.03dB.

Other optical parameters

Cut -off wavelength : minimum 1150 nm
maximum 1330 nm

— Chromatic dispersion coefficient (Absolute value)

in the range 1285-1330 nm : average < 3.0 ps/(nm-km)
maximum 3.5 ps/(nm-km)
at 1550 nm : average < 17 ps/(nm-km)
maximum 18 ps/(nm-km)
— Zero dispersion wavelength : 1300 - 1324 nm
— Zero dispersion wavelength slope :  <0.092 ps/(nm%km)
— Polarisation mode dispersion :  <0.5 ps/Vkm

1.4 Optical FIBER characteristics

1.4.1

FIBER coloring

The single optical FIBER constituting the ribbon must be colored by applying a
layer of UV cured acryl ate over the primary coating.

The coloring with a pigment dispersed in the FIBER coating is also allowed.
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The colors must be clearly distinguishable for the entire cable life and must conform

to paragraph 1.2.2.

The colored FIBER must have an external diameter of 250 £ 15 um.

1.4.2 Acrylate strippabilitry

The acrylate must be strippable with thermal / mechanical methods. The FIBER

must be free from residual acryl ate after the first attempt.

1.5 TESTS AND MEASUREMENTS

In this paragraph are given the tests and measurements to be executed during the cable

testing.

In the column “"REFERENCE VALUE” are given the acceptance test conditions.

In the column “"REFERENCE SPECIFICATION” Is mentioned the technical specification or

the paragraph of this specification describing the test.

In the column “TYPE “is identified the test type:

e Test type (T): to be executed for the product qualification, or on samples during

manufacturing if requested by I.P.T.O.

e Acceptance test (A): to be executed on each supplied lot, besides to the tests

executed during the product qualification phase.

1.5.1 Single mode optical FIBER tests and measurements

Geometrical characteristics

TEST REFERENCE VALUE REFERENCE TYPE
SPECIFICATION
Mode field diameter test 9,2 +£0,4um IEC 60793 T
Cladding diameter test 125,0+ 1,0 um IEC 60793 T
Cladding non circularity test <2,0% IEC 60793 T
Core / cladding concentricity error <1pm IEC 60793 T
Coating diameter test 245+ 10 um IEC 60793 T
Wired optical FIBER characteristics, optical and transmission
TEST REFERENCE VALUE REFERENCE TYPE
SPECIFICATION
Atténuation test Par. 1.3.5 IEC 60793 A
Longitudinal uniformity test + 0,055 dB IEC 60793 A
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Bending attenuation test <0,20 dB IEC 60793 T
Cut -off wavelength test 1150+1330 nm IEC 60793 A
Chromatic dispersion coefficient test Par. O IEC 60793 A
Zero dispersion wavelength test 1300 + 1324 nm IEC 60793 T
Polarisation mode dispersion < 0,5 ps/vkm ITU-T G.655 A
coefficient test
Environmental and mechanical characteristics
REFERENCE
TEST REFERENCE SPECIFICATIO TYPE
VALUE N
Pulling test ("Proof Test") 1% IEC 60793 T
Breaking load test ( Weibull diagram) > 3,5 GPa at 63% IEC 60793 T
of breaking
probability
Sensitivity to corrosion dynamic factor «n» | > 20 IEC 60793 T
identification
Sensitivity to corrosion static factor >23 IEC 60793 T
identification
(ns)
Primary coating stippability load 1-3,5N IEC 60793 T
Mechanical characteristics tests with various |Breaking load IEC 60793 T
environmental conditions degradation <
50%
Mechanical characteristics tests in saltern, Degradation nd IEC 60793 T
acid and basic solution factor
<50%
Thermal cycles A attenuation IEC 60793 T
<0.05dB a
1550 nm
FIBER bending test R>3,5m Please refer to T
annex
1.5.2 Optical Fiber cable materials tests and measurements
TEST REFERENCE VALUE REFERENCE TYPE
SPECIFICATIO
N
FIBER glass central element
Breaking tensile test > 1400 MPa Please refer to T
annex
Breaking extension >2 % Please refer to T
annex
Elasticity modulus measurement > 40000 MPa Please refer to T

annex

Loose Tube
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Breaking tensile test (original) > 40 MPa T
Breaking extension > 100 % T
Jelly filling the loose tube and contacting the
FIBERSs
Drop point measurement > 150 °C CEI 20-34/5-1 T
Cold penetration > 15050-10"t mm ASTM D217 T

a -30°C
Glass yarns
Glass yarn total count Please refer to T
Breaking tensile test > 0,02 N/dTex T
Breaking extension >1,5% T
Polyethylene sheath
Density measurement < 0,940 g/cm? CEI 20-34/1-3 T
Thrmofluidity index measurement <1 g/10min CEI 20-34/4-1 T
Black smoke content 2-3 % CEI 20-34/4-1 T
Pressure at high temperature 24 orea +85 + 3 °C CEI 20-34/3-1 T

residual thick > 50 %
Low temperature test. Cold flexibility T=-35+2°C CEI 20-34/1-4 T

no breaks
Low temperature test. Impact test T=-15+2°C CEI 20-34/1-4 T

no breaks
PE sheath mechanical characteristics with ageing: CEI 20-34 T
and without hot air furnace ageing 240 hours at 100 + 2

OC,

Acceptance:

breaking load > 12

MPa;

breaking extension >

350 %;

same values after

ageing;
Resistance to the environmental > 48 hours IEC 811 proc. T
degradation(E.S.C.R.) B
Sheaths LSZH
LSZH sheath mechanical characteristics with |ageing: CEI 20-34 T
and without hot air furnace ageing 168 hours at 100 + 2

OC;

Acceptance:

breaking load > 9

MPa;

breaking extension >

125 %;

+ 30 % after ageing;
Alogen gas produced during combustion < 0,3 % HCI CEI 20-37/2 T
measurement
Smokes density measurement during >70 % CEI 20-37/4 e T
combustion 5

ASTM E 662
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Tossicity index measurement of the Gas <2 CEI 20-37/7 T
produced during combustion
Ossigen index measurement > 30 % O, CEI 20-22/4 T
Gas acidity index measurement (corrosivity) |[PH > 4.3 CEI 20-37/3 T
by means of PH and conductivity conductivity < 10
measurement uS/mm
Low temperature test. Cold bending T=-25+2°C CEI 20-34 T
craks absence
Low temperature test. Impact resistance T=-25+2°C CEI 20-34 T
craks absence
Pressure at high temperature test 6 hours at +80 + 2 CEI 20-34 T
°C
Residual thickens >
50 %
Water absorption 24 hours at +100 + 2 | CEI 20-34/1-3 T
°C
<15 mg/cm2
Oils resistance 4 hours at +70 = 2 CEI 20-34/1-2 T
°Cin oil ASTM 2;
Max mechanical
characteristic
variation = 30 %
1.5.3 Tests and measurements on the finished cable
TEST REFERENCE VALUE | REFERENCE TYPE
SPECIFICATI
ON
Geometric and structural characteristics
Manufacturing control (Visual inspection ) Par. 1.2.1 A
Sheaths thickness measurement (both cable |Inner sheath: A

head)

>0,9 mm aver.
Outer sheath:
>1,2 mm aver. X
4/8F0

>1,5 mm aver. x
12+288FO

Mechanical tests
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Tensile test

Maximum load:
refer to tab. 3
L>50m;
Acceptance:

Al FIBER < 0,33%;
(with the phase
variation method);
absence of residual
attenuation
increment

(A FIBER for each
loose tube will be
tested).

EN 60794 -
El

Percussion test

R=10 mm;
E=5Nm (0,5
kgm)

N° impacts = 1in 3
different points;

Acceptance:
neither FIBER

breaking nor
attenuation residual
increment must be
measured;

EN 60794 -
E4

Squashing test

M=1500 N/10cm
Acceptance:

neither FIBER
breaking nor
attenuation residual
increment must be
measured;

EN 60794 -
E3

Torsion test

N° rotation=1
L=1m

Mass=10 kg

N° cycle=3
Acceptance: cable
and FIBERs don't
have to remain
damaged.

EN 60794 -
E7

Mandrel winding test

Procedure 1;
D=20 x d cable

N° turns per
propeller =5

N° cycle=3

Low temperature
test: T= -15°C
Acceptance:
attenuation residual
increment don't
have be measured.

EN 60794 -
Ell
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Repeated bending test Mass=10 kg EN 60794 -
D=20 x d cable E6
N° cycle=35
Acceptance:
FIBERs don’t have
to remain
damaged.
Eight winding test L=300m in eight See annex
coils 4 mx1,5m
Straightening test ®=50 cm See annex
Kink test ®=20 x d cable EN 60794 -
E10
Outer marking lasting test Comply See annex
Tightness tests
Water propagation resistance <1 min 14 days EN 60794 -
F5
Long duration water immersion Comply See annex
Environ mental tests
Thermal Cycle Ta=-30 °C EN 60794 -
Te=60 °C F1
t1=24 h
Acceptance:
at -30 °Cand 60
°C attenuation
increments higher
than 0,05 dB/km at
1550 nm don't
have to be
measured.
After the thermal
cycle have been
completed, residual
attenuation
increments don't
have to be
measured.
Flamme propagation tests
Flame propagation test on the cable (for Comply CEI 20-35/1
cables having LSZH sheath)
Fire propagation along a cable bundle (for Comply CEI 20-22
cables having LSZH sheath ) JIII
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1.5.4 Quality levels

The lots supplied have to be tested in compliance to EN ISO 2859-1 & -2.
An LQ at least equal to the minimum provided by the relevant tables of EN
ISO 2859-2- Procedure A must be guaranteed and respected.

1.5.5 Tests and measurements on single mode optical FIBERs

1.5.5.1 FIBER bending measurement

Laser Barrier method

Overview

The measure is executed in normal environmental conditions, on a FIBER section

free from coating, in order to evaluate the bending radius of the fiberglass

structure.

Procedure

The FIBER sample is fixed, for instance with the aid of a vacuum pump, over a

proper support, where the section free from coating protrudes for a length “D”

(about 10 mm); the FIBER is free to rotate around its axis, manually or by means

of a motor; during a complete rotation (360 degrees) the FIBER will be observed

from one side, by means of a laser barrier, and the maximum shift 8t will be

measured with respect to a fixed surface, parallel to the FIBER axis. The FIBER

bending, &f, is defined as:

of = dt/2

The bending radius, R, is related to the bending by:

R = (D? + &%) / 25f

Instruments

- Laser barrier for distance measurement.

- Reference: a metal bar with flat parallel faces with tolerance less than a tenth
of micron.

- Rotating support for FIBER with a "v" gap, equipped with FIBER clamp (i.e.
magnetic o vacuum).

- Motor for rotation of the sample or of the support.

Reporting
The measures will be accompanied by the following data:

- Date of measurement.
- Sample identification.
- FIBER bending radius.
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The following information shall also be reported:
- Equipment description.

- Calibration data.

1.5.6 Tests and measurements on optical Fibers materials

1.5.6.1 Characteristics of central Fiberglas element: breaking load, ultimate
elongation and modulus of elasticity

Scope

The test objective is to determine the values of the breaking load, ultimate
elongation and modulus of elasticity of the central element, made in plastic
reinforced by Fiberglass.

Test equipment

Dynamometer with extensometer, with load cell.

Test sample
The sample shall have a minimum length of 300 mm.

The sample can be taken directly from an original section of the central element,
or taken from a finished cable removing the plastic coating.

Test procedure

The sample must be inserted in the dynamometer clamp, so that the distance
between the clamping heads is at least 200 mm.

After the application of a suitable pre-load, the extensometer is positioned and the
recorder inserted.

The sample is then pulled with a clamp speed of about 5-10 mm/minute until the
breaking.

The test is repeated over at least 4 more samples. If an abnormal breaking is
detected, the test shall be repeated on another sample.

Results

The values of the breaking load, ultimate elongation and modulus of elasticity are

noted from the load-elongation curves obtained in 5 valid tests.

1.5.6.2 Tube compatibility with the filling compound

A section of filled tube is exposed to a pre-conditioning treatment at 70 °C for 7
days.

After the pre-conditioning treatment the tube shall be extracted from the cable,
properly cleaned from filling residuals (avoiding the use of chemical substances,

solvents or procedures that may scratch the external surface) and is wrapped for

28



Alaknpu&n AAMEA-41838 / Telxog 7 «Texvikn Mepiypaen»

three complete cycles, alongside each other, over a mandrel having a diameter 30
times greater than the tube diameter.
The samples shall be examined by sight check, while they are still on the mandrel,

and no crack shall be noted.

1.5.7 Tests and measurements on finished cable
1.5.7.1 Eight winding test

The FIBER attenuation of the section sample shall be measured, for instance by
means of a back-scattering instrument, then the same sample shall be uncoiled
for the prescribed length, placing the cable in shape of 8, inside a rectangle of 4
mx 1,5 m.

The FIBER attenuation shall then be measured again, with the same method, and
any attenuation increases shall be put in evidence.

The uncoiled cable part shall then been coiled again on the reel and the FIBER
attenuation shall be measured again.

The measured attenuation values shall not be greater than the ones reported in

the present Specification.

1.5.7.2 Loop straightening test

A sample of proper length shall be taken from the section head. The sample shall
be bent (i.e. by hand) in order to obtain a circle (loop) of the prescribed diameter.
The loop endings shall then be gradually pulled, avoiding the head rotation, until
the loop is straightened, having consequently forced a torsion of 360° to the cable
under test.

The integrity of the outer sheath and of the dielectric armour shall then be

verified.

1.5.7.3 Stamping durability control

The durability of stampings over the outer sheath shall be verified by wiping them
10 times with absorbent cotton or a piece of wet fabric. By sight check no visible

alterations shall be noted at the end of the test.
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1.5.7.4 Long immersion in water

The FIBER attenuation of the section sample, of a length suitable to obtain the
required accuracy (500m or more) shall be measured, for instance by means of a
back-diffusion instrument.

The sample shall then be dip in a tank at room temperature, leaving outside both
ends. The FIBER attenuation shall be periodically measured, i.e. once a month,
until the end of the test (at least 6 months). No noticeable attenuation variation
must be measured at 1550 nm.

1.5.7.5 After installation Tests

After the installation of the fibers, OLTS and OTDR tests will be undertaken in
order to verify and document that the losses are within the limits set by
international standards.
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