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1. Konu ve Kapsam (Scope)

Bu dokiiman, 20,3/35(42) kV izolasyon seviyesine sahip denizaltina désenen yiiksek gerilim
enerji kablolarinin teknik 6zelliklerini ve kabul sartlarin1 kapsar.

This document defines the technical specifications of 20,3 /35(42kV) submarine cables and
their FAT (Factory acceptance tests).

2. Standartlar (Standards)

IEC 60840
Power cables with extruded insulation and their accessories for rated voltages above 30 kV
(Um=36 kV) up to 150 kV (Um=170 kV) — Test methods and requirements

ELECTRA No. 171
Recommendations for mechanical tests on submarine cables

Cigré TB490
Recommendations for testing of long AC submarine cables with extruded insulation for
system voltage above 30 (36) to 500 (550)kv

IEC 60228
Conductors of insulated cables

HD 632 S2
Power cables with extruded insulation and their accessories for rated voltages above 36 kV (Um
=42kV)up to 150 kV (Um =170 kV)

HD 605 S1 Electrical cables
Additional test methods

IEC 60811-201:2012
Electric and optical fibre cables - Test methods for non-metallic materials - Part 201: General
tests - Measurement of insulation thickness

IEC 60811-202:2012
Electric and optical fibre cables - Test methods for non-metallic materials - Part 202: General
tests - Measurement of thickness of non-metallic sheath
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IEC 60811-203:2012
Electric and optical fibre cables - Test methods for non-metallic materials - Part 203: General
tests - Measurement of overall dimensions

IEC 60811-401:2012

Electric and optical fibre cables - Test methods for non-metallic materials - Part 401:
Miscellaneous tests - Thermal ageing methods - Ageing in an air oven

IEC 60811-502:2012

Electric and optical fibre cables - Test methods for non-metallic materials - Part 502:
Mechanical tests - Shrinkage test for insulations

IEC 60811-503:2012

Electric and optical fibre cables - Test methods for non-metallic materials - Part 503:
Mechanical tests - Shrinkage test for sheaths

IEC 60811-507:2012

Electric and optical fibre cables - Test methods for non-metallic materials - Part 507:

Mechanical tests - Hot set test for cross-linked materials

3. EPR Yalitkanh Kablolar (EPR insulated cables)

Kablolar, faydali omiirleri asgari 40 yil olacak sekilde tasarlanmis ve {iretilmis olacaktir.
Asagida tarif edilen su gecirmezlik katmanlarinin, kablonun faydali 6mrii(40 yi1l) boyunca
koruma saglayacak sekilde tasarlanmasi tireticinin sorumlulugundadir.

Cables will be designed and manufactured to have a useful life of at least 40 years. It is the
manufacturer's responsibility to design the waterproof layers described below to provide
protection for the useful life (40 years) of the cable.

3.1 Kablo Yapis1 (Cable Construction)

Kablo, asagidaki katmanlari sirasiyla igerecektir. Iletken iizerindeki ilk 3 katman (iletken
ekrani, yalitkan ve yalitkan ekrani) ayni anda ¢ kafali bir extruderde ¢ekilecektir. Kablo
icerisinde tlim katmanlara ait tiim Teknik detaylar yine teklifin ekinde sunulacaktir.

The cable shall have layers cited in following clauses. The cores must be produced with the
triple extruding head process and with the dry cross-linking process. Technical details of layers
shall be explained in detail in bid documents as well.
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3.2 Iletken (Conductor)

Iletken dairesel kesitli, IEC 60228 Siif 2’ ye uygun cok telli, orgiilii bakir olacaktir.
Iletkenlerin boyuna (longtitudinal) su gecirmezligi saglanmis olacaktir. Iletkenler boyuna su
gecirmez olacaktir. Kullanilan metot teklif dokiimanlarinda belirtilecektir.

The conductors made of copper shall be executed as stranded compacted conductors according
to IEC 60228 Class 2. The shape of conductors shall be circular. The conductors shall be
longitudinal watertight. The method used shall be stated in bid documents.

3.3 iletken Ekram (Conductor Screen)

fletken iizerinde, yar1 iletken bir ekran olacaktir. Ekran, iletkeni olusturan tellerin igerisine
nufiiz etmeyecek ve iletkene yapismayacaktir. Ekran iizerinde ¢izik ve biiziisme izleri
bulunmayacaktir. Ekranin kalinligr teklifin ekinde en az, en c¢ok ve nominal olarak
belirtilecektir.

A semi-conducting screen shall be over conductors. It must be ensured that the conductor screen
material cannot protrude between the wires. No score marks and/or shrink marks may be visible
on the conductor screen. The minimum thickness of the conductor screen shall be stated as
nominal, minimum and maximum.

3.4 Yalitkan (Insulation)

Yalitim i¢cin EPR (Ethylene Propylene Rubber) kullanilacaktir. Yalitim igerisinde toz, hava vb.
hi¢bir yabanct madde igermeyecektir. Nominal, en az ve en ¢ok yalitim kalinliklar1 beyan
edilecektir.

The insulation EPR (Ethylene Propylene Rubber) must be free of inclusions. The nominal,
maximum and minimum thickness shall be stated.

3.5 Yahitkan Ekrani (Insulation Screen)

Yalitkan ile yalitkan ekraninin birbiri ile temas siireklilgini garanti altina almak i¢in yalitkan
lizerinde tamamen yapismis bir yar1 iletken ekran olacaktir.

A fully bonded semi-conducting insulation screen shall be over insulation to ensure the
consistent bond requirement of insulation and insulation screen.

3.6 Uzunluguna Su Ge¢irmezlik Katman (Longitudinal Water Tightness Layer)
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Kabloya uzunlugu boyunca su ge¢irmezlik saglamasi amaciyla yaliim ekrani iizerine yari
iletken sisen bant uygulanacaktir.

For longitudinal water tightness, a semi-conductive swelling tape shall be applied under the
metallic screen.

3.7 Metal Ekran (Metallic Screen)

Metalik ekran, helezonik bir bicimde sarilmis emaye bakir tellerden olusacaktir. Teller bir arada
tutmak i¢in lizerlerine bakir bir bant uygulancaktir. Metal ekrani olusturan teller yalitkan ekran
lizerine diizgiince dagitilacaktir. Kullanilacak tel adedi, teller arasindaki mesafenin 4 mm ‘den
az 8mm’ den c¢ok olmamasina saglayacak sekilde secilecektir. Metalik ekranin kisa devre
dayanimi 8kA/1 sn olacaktir.

The metallic screen of annealed copper wires can be applied in wound form helically. A helical
counter binder tape of copper shall be applied over wires. The metallic screen wires shall be
evenly distributed around the cable core and the number of wires shall be chosen so that the
average distance between the wires is not more than 4 mm and a maximum distance of 8 mm.
Short circuit withstand capability of screen shall be at least 8 kA/1sec.

3.8 Uzunluguna Su Ge¢irmezlik Katmam (Longitudinal Water Tightness Layer)

Kabloya uzunlugu boyunca su gecirmezlik saglamasi amaciyla metal ekrani lizerine yar1 iletken
sisen bant uygulanacaktir.

For longitudinal water tightness, a semi-conductive swelling tape shall be applied over the
metallic screen.

3.9 Kilif (Sheath)

Kilif, HDPE (high density polyethylene) malzemeden olacaktir. Dis kilif, ¢apraz baglanma
prosesisinde ortaya ¢ikan gazin malzemeden uzaklasmasindan sonra yapilacaktir.

The sheath shall be HDPE and may only be applied after the gaseous cross-linking products
have sufficiently evaporated from the extruded cores.

3.10 Damarlarin Biraraya Getirilmesi (Lay up)’

! Sadece 3 damar kablolar igin gegerlidir. — Only applicable for 3 cores cables
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Damarlarin biraraya getirilmesinde bosluklar1 doldurmak i¢in polyproplen iplikler veya extrude
edilmis dolgu malzemeleri kullanilacak, iizerinleri bir arada tutmasi i¢in polimer bantla
sarilacaktir. Bu madde tek damar kablolar i¢in gecerli degildir.

Polypropylene yarns or extruded shaped fillers shall be used to fill the interstices. Cable core
binder should be consists of polymeric tape. Clause is not applicable for single core cables.

3.11 Zirh Yataklamasi (Bedding)2

Zirh yataklamasi i¢in bitum emprenye edilmis bant veya polietilen bant veya poliproplen
iplikler uygulanacaktir.

The bedding should consist of bitumen impregnated tape or polypropylene yarns or
polyethylene tape.

3.12 Zarh (Armour)

Zirh aralar bitiim ile doldurulmus yuvarlak galvanizli ¢elik tellerden yapilacaktir.

Armour shall be made of galvanized steel wires and bitumen.
3.13 Dis Kapama (Serving)

Kablonun disina, kablonun mekanik aginmasina engel olmak igin sar1 ve siyah renkli bitiimli
poliproplen ipliklerden bir dis katman yapilacaktir.

Serving shall be made of polypropylene yarns of yellow and black and bitumen.

4. WTR-XLPE Yaltkanh Kablolar (WTR-XPLE Insulated Cables)

Kablolar, faydali omiirleri asgari 40 yil olacak sekilde tasarlanmis ve tiretilmis olacaktir.
Asagida tarif edilen su gecirmezlik katmanlarinin, kablonun faydali 6mrii(40 yil) boyunca
koruma saglayacak sekilde tasarlanmasi tireticinin sorumlulugundadir.

Cables will be designed and manufactured to have a useful life of at least 40 years. It is the
manufacturer's responsibility to design the waterproof layers described below to provide

protection for the useful life (40 years) of the cable.

4.1 Kablo Yapisi (Cable Construction)

2 Sadece 3 damar kablolar i¢in gegerlidir. — Only applicable for 3 cores cables
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Kablo, asagidaki katmanlar1 sirasiyla icerecektir. Iletken iizerindeki ilk 3 katman (iletken
ekrani, yalitkan ve yalitkan ekrani) ayni1 anda ¢ kafali bir extruderde ¢ekilecektir. Kablo
icerisinde tlim katmanlara ait tiim Teknik detaylar yine teklifin ekinde sunulacaktir.

The cable shall have layers cited in following clauses. The cores must be produced with the
triple extruding head process and with the dry cross-linking process. Technical details of layers
shall be explained in detail in bid documents as well.

4.2 iletken (Conductor)

fletken dairesel kesitli, IEC 60228 Smif 2’ ye uygun cok telli, orgiili bakir olacaktir.
Iletkenlerin boyuna (longtitudinal) su gecirmezligi saglanmis olacaktir. Iletkenler boyuna su
gecirmez olacaktir. Kullanilan metot teklif dokiimanlarinda belirtilecektir.

The conductors made of copper shall be executed as stranded compacted conductors according
to IEC 60228 Class 2. The shape of conductors shall be circular. The conductors shall be
longitudinal watertight. The method used shall be stated in bid documents

4.3 Tletken Ekrami (Conductor Screen)

fletken iizerinde, yar1 iletken bir ekran olacaktir. Ekran, iletkeni olusturan tellerin igerisine
nufiiz etmeyecek ve iletkene yapismayacaktir. Ekran iizerinde ¢izik ve biiziisme izleri
bulunmayacaktir. Ekranin kalinligi teklifin ekinde en az, en ¢ok ve nominal olarak
belirtilecektir.

A semi-conducting screen shall be over conductors. It must be ensured that the conductor screen
material cannot protrude between the wires. No score marks and/or shrink marks may be visible
on the conductor screen. The minimum thickness of the conductor screen shall be stated as
nominal, minimum and maximum.

4.4 Yahtkan (Insulation)

Yalitim i¢in Su agaci geciktirici XLPE (Capraz bagl polietilen) kullanilacaktir. Yalitim
icerisinde toz, hava vb. hi¢bir yabanci madde icermeyecektir. Nominal yalitim kalinlig1 9 mm
olacak, minimum yalitim kalinlig1 ise 8 mm’ den az olmayacaktir.

Water Tree-retardant cross-linked polyethylene (WTR-XLPE) insulation must be free of
inclusions. The nominal and minimum thickness of the insulation shall be 9 mm and 8 mm
respectively.
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4.5 Yahitkan Ekram (Insulation Screen)

Yalitkan ile yalitkan ekraninin birbiri ile temas siireklilgini garanti altina almak i¢in yalitkan
izerinde tamamen yapismis bir yar1 iletken ekran olacaktir.

A fully bonded semi-conducting insulation screen shall be over insulation to ensure the
consistent bond requirement of insulation and insulation screen.

4.6 Uzunluguna Su Gecirmezlik Katmam (Longitudinal Water Tightness Layer)

Kabloya uzunlugu boyunca su geg¢irmezlik saglamasi amaciyla yaliim ekrani iizerine yari
iletken sigen bant uygulanacaktir.

For longitudinal water tightness, a semi-conductive swelling tape shall be applied under the
metallic screen.

4.7 Metal Ekran (Metallic Screen) / Radyal Yonde Su Ge¢irmezlik Katmam (Radial
Water Tightness Layer)

Radyal yonde su gecirmezlik kursun bir ekran ile yapilacaktir. Kursun kilif ayn1 zamanda
metalik ekran vazifesi gorecektir. Kursun kilifin kisa devre darbe dayanimi an az 8 kA/lsn
olacaktir.

The radial water tightness shall be realised by a lead sheath, which shall be metallic screen as
well. Short circuit withstand capability of lead screen shall be at least 8 kA/1sec.

4.8 Kilif (Sheath)

Kilif, HDPE (high density polyethylene) malzemeden olacaktir. Dis kilif, ¢apraz baglanma
prosesisinde ortaya ¢ikan gazin malzemeden uzaklasmasindan sonra yapilacaktir.
Dis kalif ile kursun kilif birbire aralarina su sizmasini engelleyecek sekilde yapisik olacaktir.

The outer sheath shall be fully bonded over lead sheath to ensure preventing water ingress in
between these layers.

The sheath shall be HDPE and may only be applied after the gaseous cross-linking products
have sufficiently evaporated from the extruded cores.

4.9 Damarlarin Biraraya Getirilmesi (Lay up)?

3 Sadece 3 damar kablolar i¢in gegerlidir. — Only applicable for 3 cores cables
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Damarlarin biraraya getirilmesinde bosluklar1 doldurmak i¢in polyproplen iplikler veya extrude
edilmis dolgu malzemeleri kullanilacak, iizerinleri bir arada tutmasi i¢in polimer bantla
sarilacaktir. Bu madde tek damar kablolar i¢in gecerli degildir.

Polypropylene yarns or extruded shaped fillers shall be used to fill the interstices. Cable core
binder should be consists of polymeric tape. Clause is not applicable for single core cables.

4.10 Zirh Yataklamasi (Bedding)*

Zirh yataklamasi i¢in Bitum emprenye edilmis bant veya polietilen bant veya poliproplen
iplikler uygulanacaktir.

The bedding should consist of bitumen impregnated tape or polypropylene yarns or
polyethylene tape.

4.11 Zirh (Armour)

Zirh aralari bitiim ile doldurulmus yuvarlak galvanizli celik tellerden yapilacaktir.
Armour shall be made of galvanized steel wires and bitumen.

4.12 Dis Kapama (Serving)

Kablonun disina, kablonun mekanik agsinmasina engel olmak i¢in sar1 ve siyah renkli bitiimlii
poliproplen ipliklerden bir dis katman yapilacaktir.

Serving shall be made of polypropylene yarns of yellow and black and bitumen.

5. WTR-XLPE Yalitkanh (Al-PE Lamine) Kablolar (WTR-XPLE Insulated (AL-PE
Laminated) Cables)

Kablolar, faydali dmiirleri asgari 40 yil olacak sekilde tasarlanmis ve iiretilmis olacaktir.
Asagida tarif edilen su gecirmezlik katmanlarinin, kablonun faydali 6mrii(40 yil) boyunca
koruma saglayacak sekilde tasarlanmasi tireticinin sorumlulugundadir.

Cables will be designed and manufactured to have a useful life of at least 40 years. It is the
manufacturer's responsibility to design the waterproof layers described below to provide
protection for the useful life (40 years) of the cable.

4 Sadece 3 damar kablolar i¢in gegerlidir. — Only applicable for 3 cores cables
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5.1 Kablo Yapisi (Cable Construction)

Kablo, asagidaki katmanlar1 sirasiyla icerecektir. Iletken iizerindeki ilk 3 katman (iletken
ekrani, yalitkan ve yalitkan ekrani) ayni anda ¢ kafali bir extruderde ¢ekilecektir. Kablo
icerisinde tlim katmanlara ait tiim Teknik detaylar yine teklifin ekinde sunulacaktir.

The cable shall have layers cited in following clauses. The cores must be produced with the
triple extruding head process and with the dry cross-linking process. Technical details of layers
shall be explained in detail in bid documents as well.

5.2 iletken (Conductor)

fletken dairesel kesitli, IEC 60228 Smif 2’ ye uygun cok telli, orgiili bakir olacaktir.
Iletkenlerin boyuna (longtitudinal) su gecirmezligi saglanmis olacaktir. Iletkenler boyuna su
gecirmez olacaktir. Kullanilan metot teklif dokiimanlarinda belirtilecektir.

The conductors made of copper shall be executed as stranded compacted conductors according
to IEC 60228 Class 2. The shape of conductors shall be circular. The conductors shall be
longitudinal watertight. The method used shall be stated in bid documents.

5.3 Iletken Ekram (Conductor Screen)

Iletken iizerinde, yar1 iletken bir ekran olacaktir. Ekran, iletkeni olusturan tellerin igerisine
nufiiz etmeyecek ve iletkene yapigsmayacaktir. Ekran iizerinde ¢izik ve biiziisme izleri
bulunmayacaktir. Ekranin kalinligr teklifin ekinde en az, en ¢ok ve nominal olarak
belirtilecektir.

A semi-conducting screen shall be over conductors. It must be ensured that the conductor screen
material cannot protrude between the wires. No score marks and/or shrink marks may be visible
on the conductor screen. The minimum thickness of the conductor screen shall be stated as
nominal, minimum and maximum.

5.4 Yahitkan (Insulation)

Yalitim i¢in Su agaci geciktirici XLPE (Capraz bagl polietilen) kullanilacaktir. Yalitim
icerisinde toz, hava vb. hi¢bir yabanci madde icermeyecektir. Nominal yalitim kalinlig1 9 mm
olacak, minimum yalitim kalinlig1 ise 8 mm’ den az olmayacaktir.

Water Tree-retardant cross-linked polyethylene (WTR-XLPE) insulation must be free of
inclusions. The nominal and minimum thickness of the insulation shall be 9 mm and 8 mm
respectively.

Hizmete Ozel
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5.5 Yahitkan Ekram (Insulation Screen)

Yalitkan ile yalitkan ekraninin birbiri ile temas siireklilgini garanti altina almak i¢in yalitkan
lizerinde tamamen yapismis bir yari iletken ekran olacaktir.

A fully bonded semi-conducting insulation screen shall be over insulation to ensure the
consistent bond requirement of insulation and insulation screen.

5.6 Uzunluguna Su Ge¢irmezlik Katmam (Longitudinal Water Tightness Layer)

Kabloya uzunlugu boyunca su geg¢irmezlik saglamasi amactyla yaliim ekrani iizerine yari
iletken sisen bant uygulanacaktir.

For longitudinal water tightness, a semi-conductive swelling tape shall be applied under the
metallic screen.

5.7 Metal Ekran (Metallic Screen)

Metalik ekran, helezonik bir bigimde sarilmig emaye bakir tellerden olusacaktir. Teller bir arada
tutmak i¢in {izerlerine bakir bir bant uygulanacaktir. Metal ekrani olusturan teller yalitkan ekran
tizerine diizgiince dagitilacaktir. Kullanilacak tel adedi, teller arasindaki mesafenin 4 mm ‘den
az 8mm’ den ¢ok olmamasina saglayacak sekilde secilecektir. Metalik ekranin kisa devre
dayanimi 8kA/1 sn olacaktir.

The metallic screen of annealed copper wires can be applied in wound form helically. A helical
counter binder tape of copper shall be applied over wires. The metallic screen wires shall be
evenly distributed around the cable core and the number of wires shall be chosen so that the
average distance between the wires is not more than 4 mm and a maximum distance of § mm.
Short circuit withstand capability of screen shall be at least 8 kA/lIsec.

5.8 Uzunluguna Su Ge¢irmezlik Katmani (Longitudinal Water Tightness Layer)

Kabloya uzunlugu boyunca su gegirmezlik saglamasi amactyla metalik ekran {izerine yar1
iletken sisen bant uygulanacaktir.

For longitudinal water tightness, a semi-conductive swelling tape shall be applied on the
metallic screen.

5.9 Radyal Yonde Su Ge¢irmezlik Katmam (Radial Water Tightness Layer)

Radyal yonde su gegirmezlik aliiminyum polietilen lamine olacak sekilde yapilacaktir.

Hizmete Ozel
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The radial water tightness shall be realised by an aluminium polyethylene laminated sheath.
5.10 Kihf (Sheath)

Kilif, HDPE (high density polyethylene) malzemeden olacaktir. Dis kilif, ¢apraz baglanma
prosesisinde ortaya ¢ikan gazin malzemeden uzaklasmasindan sonra yapilacaktir.

Di1s kilif ile aliminyum polietilen katmanli kilif birbire aralarina su sizmasi engelleyecek
sekilde yapisik olacaktir.

The outer sheath shall be fully bonded over aluminium polyethylene laminated sheath to ensure
preventing water ingress in between these layers.

The sheath shall be HDPE and may only be applied after the gaseous cross-linking products
have sufficiently evaporated from the extruded cores.

5.11 Damarlarin Biraraya Getirilmesi (Lay up)®
Damarlarin biraraya getirilmesinde bosluklar1 doldurmak i¢in polyproplen iplikler veya extrude
edilmis dolgu malzemeleri kullanilacak, {izerinleri bir arada tutmasi i¢in polimer bantla

sarilacaktir. Bu madde tek damar kablolar i¢in gecerli degildir.

Polypropylene yarns or extruded shaped fillers shall be used to fill the interstices. Cable core
binder should be consists of polymeric tape. Clause is not applicable for single core cables.

5.12 Zirh Yataklamas: (Bedding)s

Zirh yataklamasi i¢in bitum emprenye edilmis bant veya polietilen bant veya poliproplen
iplikler uygulanacaktir.

The bedding should consist of bitumen impregnated tape or polypropylene yarns or
polyethylene tape.

5.13 Zirh (Armour)

Zirh aralar bitiim ile doldurulmus yuvarlak galvanizli ¢elik tellerden yapilacaktir.
Armour shall be made of galvanized steel wires and bitumen.

5.14 Dis Kapama (Serving)

> Sadece 3 damar kablolar igin gegerlidir. — Only applicable for 3 cores cables
¢ Sadece 3 damar kablolar i¢in gegerlidir. — Only applicable for 3 cores cables

Hizmete Ozel
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Kablonun disina, kablonun mekanik aginmasina engel olmak igin sar1 ve siyah renkli bitiimli
poliproplen ipliklerden bir dis katman yapilacaktir.

Serving shall be made of polypropylene yarns of yellow and black and bitumen.

6. Tip Test Raporlar1 (Type Test Reports)

Cigré TB490 Annex C’ de belirtilen ve o kablo yapilisina uygulanmasi miimkiin olan tiim tip
testler teklifin ekinde sunulacaktir.

All type test reports shall be in accordance with Cigré TB490 Annex C, if applicable to
cable construction.

7. Fabrika Kabul Testleri (Factory Acceptance Tests)

Fabrika kabul testleri asagidaki tip testlerini kapsayacaktir;

“TB 490 Recommendations for Testing of Long AC Submarine Cables with Extruded
Insulation for System Voltage above 30 (36) to 500 (550) kV

Madde 8.5, Elektriksel Testler i¢cin Kablo Yalitim Kalinliginin Kontrolii
Madde 8.9.1 Kablo Yapisinin Kontrolii

Madde 8.8.d. Kismi Bosalma Testi

Madde 8.8.f Yildirim Darbe Voltaj Testi ve Gii¢ Frekanst Voltaj Testi
Madde 8.8.j Kablo Yari Iletken Ekranlarin ve Polimerik Kiliflarin Direncinin
Olciilmesi

e Madde 11.1 Yiiksek Gerilim Testi

e Madde 11.2 TDR Ol¢iimii

[s sahibinin talebi dogrultusunda asagidaki tip testleri de yapilabilecektir;

“TB 490 Recommendations for Testing of Long AC Submarine Cables with Extruded
Insulation for System Voltage above 30 (36) to 500 (550) kV “

e Madde 8.6, Komple Kablo Sisteminde Mekanik Testler

e Madde 8.7, Boyuna ve enine Su gegirmezlik kontrolii (LWP, RWP)

o Madde 8.8, Komple Kablo Sistemi Elektriksel Testler

e Madde 8.9, Komple Kablo ve Kablo Aksesuarlarin da Elektriksel Test Harici Testler

All the following tests will be performed as factory acceptance tests;

Hizmete Ozel
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“TB 490 Recommendations for Testing of Long AC Submarine Cables with Extruded
Insulation for System Voltage above 30 (36) to 500 (550) kV

Clause 8.5,Check on Insulation Thickness of Cable for Electrical Type Tests

Clause 8.9.1 Check of cable construction

Clause 8.8.d. Partial discharge tests

Clause 8.8.f Lightning Impulse Voltage Test Followed by a Power Frequency Voltage

Test

e C(Clause 8.8.j Measuring The Resistivity of The Cable Semi-conducting Screens and
Polymeric Sheaths

o Clause 11.1 High Voltage Test

e Clause 11.2 TDR Measurement

The following type tests can be performed at the request of the employer;

“TB 490 Recommendations for Testing of Long AC Submarine Cables with Extruded
Insulation for System Voltage above 30 (36) to 500 (550) kV “

Clause 8.6, Mechanical Tests on Complete Cable System

Clause 8.7, Longitudinal/Radial Water Penetration (LWP, RWP) Test

Clause 8.8, Electrical Tests on Complete Cable System

Clause 8.9, Non-electrical Tests on Cable Components and Complete Cable

Fabrika kabul testlerine dair tlim masraflar (5 kisi i¢in ekonomi sinifi ugak bileti, en az 4 yildizli
bir otelde konaklama vb.) teklif fiyatina dahildir.

All costs associated to FAT (including economy class flight, accommodation in min 4 star hotel
etc. for 5 people) shall be included in bid price.

8. lIsaretlemeler (Identification Marks and Symbols)

Kablo damarlarinin HDPE kiliflarinin iizerindeki isaretlemeler deniz altindaki sartlara
dayanikli olacaktir. Kablo iizerinde imalatc¢i adi, imalat y1li, VDE 0271° e gore kablo kodlamasi,
iletken ve metallik ekranin kesitleri, Uy /U (Uy,) gosterilisine uygun kablo nominal gerilimi,
kablo uzunlugu boyunca her metre de olmak iizere kablo uzunlugu bulunacaktir. Kablo
uzunluklarini gosterir isaretlemelerin dogrulugu + 0.5% olacaktir.

The marking on HDPE sheaths of each core must be resistant to the submarine conditions. It
shall consist of manufacturer’s name, code designation according to VDE 271, nominal cross-
sectional area of conductor and metallic screen, rated voltage as Uy/U (U,,), year of
production, length marks with indication in meters. The meter marking must be applied

Hizmete Ozel
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continuously length without discontinuities. Deviation of meter marking shall be less than +0,5
%.
9. Garanti Edilen Teknik Ozellikler Listesi (Guaranteed Technical Characteristics)

9.1 WTR-XLPE izoleli (WTR-XLPE Insulated)

1 Calisma Gerilimin KV
Operating voltage (U0O/U (Um) )
Damar Sayisi

2
No. of cores
Iletken Kesidi

3 - mm?2
Cross-sectional area of copper conductor
Iletken Capi

4 Diameter of Conductor mm

5 Iletken Ekran Malzemesi / Kalinhg N
Conductor screen material / thickness

6 Yalitkan malzemesi / Kalinligi mm
Insulation material/ thickness

7 Yalitkan ekranin malzemesi/ kalinligi mm
Insulation screen material/ thickness

8 Yari iletken sisen bant kalinhigi mm
Semi-conductive water swelling tape thickness

9 Kursun kilif kahnhgi mm
Lead alloy sheath nominal thickness

10 HDPE kilf kahinhgi mm
HDPE sheath nominal thickness

11 Tc_ak damar d|§ capl mm
Diameter of single core

12 Zirh yataklamasi malzemesi/kalinlig mm
Bedding layer material /thickness

13 Galvanizli gelik zirh mm
Galvanized steel wires diameter/ number

14 Dis kapama malzemesi/ kalinligi mm
Outer serving material / thickness
Kablo Capi

15 Diameter of cable mm
Havada agirhigi

16 Total cable weight in air kg/m
Denizda agirhdi

17 Total cable weight in sea kg/m
Kablo seriminde beklenen en yilksek cekme kuvveti - 20 m

18.a derinlik igin kN
Expected pulling tension during laying at 20 m depth
Kablo seriminde beklenen en ylksek gekme kuvveti - 40 m

18.b derinlik igin kN
Expected pulling tension during laying at 40 m depth
Kablo seriminde beklenen en yliksek gekme kuvveti - 60 m

18.c derinlik igin kN
Expected pulling tension during laying at 60 m depth
Kablo seriminde beklenen en ylksek gekme kuvveti - 80 m

18.d derinlik igin kN
Expected pulling tension during laying at 80 m depth
Zirhin maksimum ¢ekme dayanimi

19 . - kN
Max. pulling tension of armor

20 Maksimum Iletken DC Direnci (20°C’ de) Ohm/km

Hizmete Ozel
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Maximum DC resistance of conductor at 20°C

21 Maksimum Iletken AC Direnci (90°C’ de) Ohm/km
Maximum AC resistance of conductor at 90°C
Kapasitans

22 Capacitance HF/km
Endiktans

23 Inductance mH/km
Kisa devre akimi (Denizlatinda) *

24 Short circuit current (Under adiabatic condition)* kA/1s
Iletken

25 Conductor kA/1s
Kursun Kilif

26 Lead alloy sheath kA/1s

27 Kablo _bosta akimi A
Charging current

8 Kablonun deniztabaninda strekli akim tasima kapasitesi *
Continuous current carrying capacity in seabed

28.a (0.5 m derinlige gomul) A

) (0.5 m buried into seabed)

(1 m derinlige gomula)

28.b (1 m buried into seabed) A
Kayiplar (3 faz toplam kablo icin, 1 m derinlige gémula)*

29 Losses (3 phase, total cable system, 1 m buried into
seabed)*

29.a %25 ylkte (at load 25%) kW/km

29.b %50 ylkte (at load 50%) kW/km

29.c %75 ylkte (at load 75%) kW/km

29.d %100 ylkte (at load 100%) kW/km

* Hesaplamalar agagidaki parametrelere gore yapilacaktir. / Following parameters shall be used in calculation.
* Tiim hesaplamalar teklifin ekinde verilecektir. / All calculations shall be submitted in bid document.

Deniztabani sicakligi / Soil temperature 15°C

Deniztabani termik direnci / Soil thermal resistivity 0,7 K.m/W

Gomiilme derinligi (Deniz tabanina serili kablonun 6mrii boyunca dip akintilar1 yiiziinde iizerinin kum
ve torutularla {izeri kaplanacagi varsayilmistir.) / (During lifetime of the cable laid on the seabed, it is
assumed that cable shall be covered by some sand/sediments due to the subsea currents.)

9.2 EPR izoleli (EPR Insulated)

PLiONT

1 Calisma Gerilimin KV
Operating voltage (U0O/U (Um) )
Damar Sayisi
2
No. of cores
Iletken Kesidi ,
3 - mm
Cross-sectional area of copper conductor
Iletken Capi
4 Diameter of Conductor mm
5 Iletken Ekran Malzemesi / Kalinligi mm
Conductor screen material / thickness
6 Yalitkan malzemesi / Kalinlidi mm
Insulation material/ thickness
Yalitkan ekranin malzemesi/ kalinlidi
7 ] ) - mm
Insulation screen material/ thickness
8 Yari iletken sisen bant kalinhidi mm
Semi-conductive water swelling tape thickness
Metal ekran kesidi 5
9 ] . mm
Cross section of metallic screen
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10 Yari iletken sisen bant kalinhidi mm
Semi-conductive water swelling tape thickness

11 HDPE kihf kalinlidi mm
HDPE sheath nominal thickness

12 Tek damar dis gapi mm
Diameter of single core

13 Zirh yataklamasi malzemesi/kalinligi mm
Bedding layer material /thickness

14 Galvanizli gelik zirh mm
Galvanized steel wires diameter/ number

15 Dis kapama malzemesi/ kalinligi mm
Outer serving material / thickness
Kablo Capi

16 Diameter of cable mm
Havada agirhigi

17 Total cable weight in air kg/m
Denizda agirhdi

18 Total cable weight in sea Kg/m
Kablo seriminde beklenen en yliksek gekme kuvveti - 20 m

19.a derinlik igin kN
Expected pulling tension during laying at 20 m depth
Kablo seriminde beklenen en ylksek gekme kuvveti - 40 m

19.b derinlik igin kN
Expected pulling tension during laying at 40 m depth
Kablo seriminde beklenen en ylksek gekme kuvveti - 60 m

19.c derinlik igin kN
Expected pulling tension during laying at 60 m depth
Kablo seriminde beklenen en yliksek gekme kuvveti - 80 m

19.d derinlik igin kN
Expected pulling tension during laying at 80 m depth
Zirhin maksimum gekme dayanimi

20 . . kN
Max. pulling tension of armor
Maksimum Iletken DC Direnci (20°C’ de)

21 Maximum DC resistance of conductor at 20°C Ohm/km
Maksimum Iletken AC Direnci (90°C’ de)

22 Maximum AC resistance of conductor at 90°C Ohm/km
Kapasitans

23 Capacitance HF/km
Endiktans

24 Inductance mH/km
Kisa devre akimi (Denizlatinda) *

25 Short circuit current (Under adiabatic condition)* kA/1s
Iletken

26 Conductor KA/1s
Kursun Kilif

27.a Lead alloy sheath kA/1s

27.b _I?_alay kaph bakir ekran kA/1s

inned copper screen

8 Kablo .bosta akimi A
Charging current

29 Kablonun deniztabaninda strekli akim tasima kapasitesi *
Continuous current carrying capacity in seabed*
(0.5 m derinlige gémulu)

29-8 | (0.5 m buried into seabed) A
(1 m derinlige gomulu)

29.b (1 m buried into seabed) A

30 Kayiplar (1 m derinlige gomuli)*
Losses (1 m buried into seabed)*

30.a %25 ylkte (at load 25%) kW/km

30.b %50 yikte (at load 50%) kW/km

30.c %75 ylkte (at load 75%) kW/km
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[ 30.d | %100 ylkte (at load 100%) [ kw/km ] |

* Hesaplamalar asagidaki parametrelere gore yapilacaktir. / Following parameters shall be used in calculation.
* Tiim hesaplamalar teklifin ekinde verilecektir. / All calculations shall be submitted in bid document.
e Deniztabani sicakligi / Soil temperature 15°C
e Deniztabani termik direnci / Soil thermal resistivity 0,7 K.m/W
e GOmiilme derinligi (Deniz tabanina serili kablonun 6mrii boyunca dip akintilar1 yiizinde iizerinin kum
ve torutularla {izeri kaplanacagi varsayilmigtir.) / (During lifetime of the cable laid on the seabed, it is
assumed that cable shall be covered by some sand/sediments due to the subsea currents.)

9.3 WTR-XLPE (AI-PE Lamine) izoleli (WTR-XLPE (AL-PE Laminated) Insulated)

Calisma Gerilimi

1 Operating voltage (U0/U (Um) ) kv
5 Damar Sayisi
No. of cores
iletken Kesidi ,
3 - mm
Cross-sectional area of copper conductor
iletken Capi
4 Diameter of Conductor mm
5 Iletken Ekran Malzemesi / Kalinhgi mm
Conductor screen material / thickness
6 Yalitkan malzemesi / Kalinligi mm
Insulation material/ thickness
Yalitkan ekranin malzemesi/ kalinligi
7 . . ) mm
Insulation screen material/ thickness
Yari iletken sisen bant kalinligi (Metalik Ekran Altindaki)
8 Semi-conductive water swelling tape thickness(Under Metallic mm
Screen)
9 Metal ekran kesidi mm2

Cross section of metallic screen

Yari iletken sisen bant kalinhgi (Metalik Ekran Uzerindeki)
10 Semi-conductive water swelling tape thickness (On the mm
Metallic Screen)

AL-PE Lamine kilif kalinligi

1 AL-PE laminated sheath nominal thickness mm

12 HDPE kilf kalinhdi mm
HDPE sheath nominal thickness

13 Tgk damar d|§ Gapl mm
Diameter of single core

14 Zirh yataklamasi malzemesi/kalinhgi mm
Bedding layer material /thickness

15 Galvanizli gelik zirh mm
Galvanized steel wires diameter/ number

16 Dis kapama malzemesi/ kalinligi mm
Outer serving material / thickness
Kablo Capi

17 Diameter of cable mm
Havada agirhgi

18 Total cable weight in air kg/m

19 Denizda agirligi Kg/m

Total cable weight in sea

Kablo seriminde beklenen en ylksek gekme kuvveti - 20 m
19.a | derinlik igin kN
Expected pulling tension during laying at 20 m depth
Kablo seriminde beklenen en yilksek gekme kuvveti - 40 m
19.b | derinlik igin kN
Expected pulling tension during laying at 40 m depth

Hizmete Ozel
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YUKSEK GERILIM DENIZALTINA
DOSENEN ENERJI KABLOLARI TEKNIiK
SARTNAMESI
TECHNICAL SPECIFICATION OF HIGH
VOLTAGE SUBMARINE POWER CABLE

DOK. NO:

DI-TS-198

REV.NO: |8

Kablo seriminde beklenen en yiliksek gekme kuvveti - 60 m

19.c | derinlik igin kN
Expected pulling tension during laying at 60 m depth
Kablo seriminde beklenen en ylksek gekme kuvveti - 80 m

19.d | derinlik igin kN
Expected pulling tension during laying at 80 m depth
Zirhin maksimum gekme dayanimi

20 . - kN
Max. pulling tension of armor
Maksimum Iletken DC Direnci (20°C’ de)

21 Maximum DC resistance of conductor at 20°C Ohm/km
Maksimum Iletken AC Direnci (90°C’ de)

22 Maximum AC resistance of conductor at 90°C Ohm/km
Kapasitans

23 Capacitance HF/km
Endiktans

24 Inductance mH/km

25 Kisa devre akimi (Denizaltinda) * KA/1s
Short circuit current (Under adiabatic condition)*
Iletken

26 Conductor KA/1s
Kursun Kilif

27.a Lead alloy sheath KRS

27.b K_alay kapl bakir ekran KA/1s
Tinned copper screen

28 Kablo_bosta akimi A
Charging current
Kablonun deniztabaninda sirekli akim tagima kapasitesi *

29 : - Lo
Continuous current carrying capacity in seabed*

29.a (0.5 m derinlige gomuli) A

) (0.5 m buried into seabed)

(1 m derinlige gomult)

29.b (1 m buried into seabed) A
Kayiplar (3 faz toplam kablo igin, 1 m derinlige gémulu)*

30 Losses (3 phase, total cable system, 1 m buried into
seabed)*

30.a | %25 ylkte (at load 25%) kW/km

30.b | %50 ylkte (at load 50%) kW/km

30.c | %75 yukte (at load 75%) kW/km

30.d | %100 yukte (at load 100%) kW/km

* Hesaplamalar agagidaki parametrelere gore yapilacaktir. / Following parameters shall be used in calculation.
* Tiim hesaplamalar teklifin ekinde verilecektir. / All calculations shall be submitted in bid document.

Deniztabani sicaklig1 / Soil temperature 15°C

Deniztabani termik direnci / Soil thermal resistivity 0,7 K.m/W

Gomiilme derinligi (Deniz tabanina serili kablonun 6mrii boyunca dip akintilari yiiziinde {izerinin kum
ve torutularla {izeri kaplanacagi varsayilmistir.) / (During lifetime of the cable laid on the seabed, it is
assumed that cable shall be covered by some sand/sediments due to the subsea currents.)
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