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2.1 YaulANIANILNY : Jlauesiaazaesitiunsiamuazdaauiangunsal Subsea
Repair Joint for 115 KV submarine cable (an) w¥asvivinsvugne Tussaauiidaifiuitanil nia. favun
naonuvnIseusIMsldnuian nisfinds anianguiuaznirUfURTHI U TRmuves nin. 18iaa
dilalumsldan msfindaiandina1idnde TneseasBenfieitosiuianiiseluil
(1) FogUszase : Wodendemeadaldthauaiuiinddnsai 500 nsus fitausey
T 115 kv lunsdififvemsaldrgaifedu Welimemdalihdingn annsondualfnuldmung

2) vouwwanslgau : Waglagldiwousaaaindaliuivuiainuiniidasdiil 500

m3.14 2 W& (Cable A, Cable B) 1iwheiu uaznendannfnsaaisasgniilunelilafiu Seabed 1.5 wns

A AWAUITEAUANNANTRIUMEAUTEUN 20-30 LIRS WgaeAlatnunkfazid@ulsneasdanlasIas 1969l

Cable B (Spare cable for repairing)
Description Unit | Dimension and Particular

Rated Voltage kV 138
System Voltage kV 115
Power Conductor

- No. of core - 3

- Size mm? 500

- Diameter mm Approx. 27.1
Thickness of conductor screen mm Approx. 1.3
Thickness of insulation mm Nom. 17.0
Diameter over insulation mm Approx. 63.7
Thickness of insulation screen mm Approx. 1.0
Thickness of lead alloy sheath mm Nom. 3.0
Thickness of semi-conductive PE sheath mm Nom. 2.5
Optical fiber Core 48
Thickness of polypropylene yarn bedding mm Approx. 2.0
Diameter of galvanized steel wire mm Nom. 7.0
Thickness of polypropylene yarn serving mm Approx. 4.7
Diameter of completed cable mm Approx. 199
Weight of completed cable

- Inair ke/m Approx. 77

- In water kg/m Approx. 46

(15197 1 : Dimension & Particular of Cable B)
e : dmSuteua Cable A (Main Cable) 52y lilu Table 1 : Physical dimension of three-
core XLPE submarine power cable (500 mm?) wasionansiute 2.1(4)
(3) Banaiidesms : Sy 4 ya (smsvilsamsumsevsumaufvansyliuden 26)
(@) AuANYULRNYYRIER (Spedification) : RCBL-060/2561, Approved Date-30/10/2018

(Bnasve7 1.1 VawenansusENINgIAN)
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Repair Joint Jaldfinvunseasdaaiiiuiy iweligndnssydawimnnstesiutymiterafiniuiu Power

9
(% [

Cable Joint uag Fiber Optic Joint {awnnamaud Widaaudsil

(1) Tasdeaiiuiuuuusnesisazissnaiun (ADDENDUM)

swandeniuiiu (ADDENDUM) i TiieiduduniisuasssaziBonaiaiiseylily
Yol 2.1(a) ¢he

(1.1) Water ingress protection : To prevent the damage which may occur to power
cable joint and fiber optic joint due to water ingress. The manufacturer shall give a detail about the water
ingress protection of the outer housing part and fiber optic joint part. Which include the protection
procedure, related equipment and material (waterproof compound, water blocking tape etc.). The detail
of water ingress protection shall be submitted with the bid.

(1.2) Bend Control : Each set of the repair joint, shall have a bend control (bend
stiffeners or bend restrictors). To protected bending radius of submarine cable does not exceed the
permissible criteria during lifting subsea joint to seabed. The manufacture shall give a detail about a
bend limiter including dimension, quantity etc. which suitable for using in the lifting process as
mentioned. The detail of Bend limiter shall be submitted with the bid.

*Cable A : Minimum permissible bending radius during laying

- coiling = 5.6 m, spooling = 2.8 m
Cable B : Minimum bending radius
- during installation = 3.8 m, for coiling with cable torsion = 5 m

- at final setting without movement = 2.15 m

/2.6 NMSHNDUTY....
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1c.4 Inspection and Training
® a) Factory Inspection

® b) Training Course
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6.1 M3EURIIA ;36018%(51’ padUeTIU U IIMIRenAeAT Repair joint, suitable for using with 115
KV Submarine cable, 3-core, 3 x 500 mm2, complete with necessary installation materials, installation instructions
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(1) ﬂlﬂqﬂﬂiﬂj Repair Joint, suitable for using with 115 kV submarine cable, 3-core, 3x500

1%
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wansUsInasdanuars1An Bill of Quantity (BOQ) mamamaqﬂmaﬁﬁwm (W Joint Body,
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2) Adndagunsal

(3

@

1o

) ARLUUANS Factory Inspection
) ARLIUNITINDUIY Training Course

(5) AMILHUNTIROUTY Full Installation Training Course
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1. 1@n&13, YoiduaiidannaninuLanaIsuuUngenasusznInsIA1Btdnnsadindde 1.7 Weulvuenwizaiu

RIGID) Compliance Statement o A o
LANE1991929NICUVDLHAUD

q

f yiinvosonans/Nouly v T X X
(Wsnszyuazdndeauniauiun1sduyseninga) | Compliance | Non-Compliance
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[¥® 1a] Scope

These specifications cover repair joint for
submarine cable to be used with 115 kV, three-
1.1 | core, copper conductor cross-linked polyethylene
(XLPE) insulated, lead sheath, semi conducting
polyethylene sheath, armour and polypropylene

yarn serving with optical fiber cable.
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[0 1b] Standard

The repair joint shall be manufactured and tested in
accordance with the following standards : International Council
on Large Electric Systems (CIGRE) :

CIGRE TB490-WG B1.27-2012 Recommendations for
Testing of Long AC Submarine Cable with Extruded Insulation for
System Voltage above 30 (36) to 500 (550) kV OR

CIGRE Electra No. 189-2000 Recommendations for
Testing of Long AC Submarine Cables with Extruded Insulation
for System Voltage above 30 (36) to 150 (170) kV and CIGRE
Electra No. 171-1997 Recommendations for mechanical tests on
12 Sub-marine cables
And all other relevant standards, unless otherwise specified in
these specification.
PEA will also accept the repair joint tested in accordance with
the later edition of the above standards.
PEA will also accept the type test report in accordance with the
previous edition of the above standards, if there is no significant
change in any test items or no additional test item(s) compared
with the above standards. On the other hand, if there is
significant change in any test items or there are any additional
test items, the previous edition type test report with the

additional test report(s) of the significant change test item(s)

and/or additional test item(s) will be also accepted.
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[¥9 1c] Principal requirement

1c.1 General

The repair joint shall be designed for jointing of

submarine cables, maintaining the mechanical, optical and

electrical properties of the cable. The watertight outer housing

provides the mechanical strength and protection.

1.4

1c.2 Constructions

Each set of repair joint, shall consist of :

Connector for jointed copper conductors

Stress cone shall be made of pre-molded element made
of silicone rubber or EPDM or other suitable material.
Fiber optic Joint

Reinforcement

Armouring Joint

Outer housing

Others according to manufacturer’s design

Special tools (Without this special tools, the repair joint

cannot be installed completely) needed for installation

joints as mentioned in the installation instruction shall

be supplied. (See “C3 Schedule of detailed

requirement”)

The repair joint shall be suitable for cable having copper

conductor diameter, range of diameter over insulation

and range of overall diameter as specified in Table 1.
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[¥® 1c] 1c.2 Constructions
Physical dimension of 115 kV three-core XLPE
submarine power cable (500 sg.mm only)
Description Unit | Value
Nominal cross-section area of copper )
conductor mm >00
Diameter of conductor, approx.. mm | 26.5
Thickness of conductor screen, approx.. mm 2.0
Thickness of insulation mm 16.0
s Diameter over insulation, approx.. mm 61.5
Thickness of insulation screen, approx.. mm 1.5
Thickness of lead sheath mm 2.0
Thickness of inner sheath mm 2.0
Optical fiber, single mode cores | 24
Thickness of armour wire, one layer mm 5.0
Outer covering, two layer mm 35
Overall Diameter, approx.. mm 182

Table 1 : Physical dimension of 115 kV three-core XLPE

submarine power cable (Cable A)
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[f8 2(2) vosteuluanzenu] Constructions of Cable B (Spare cable for
repairing)
Description Unit Value

Rated Voltage kv 138

System Voltage kV 115

Power Conductor (3 Core)

- Size mm? 500
- Diameter mm Approx. 27.1

Thickness of conductor screen mm Approx. 1.3

Thickness of insulation mm Nom. 17.0

Diameter over insulation mm Approx. 63.7
16 Thickness of insulation screen mm Approx. 1.0

Thickness of lead alloy sheath mm Nom. 3.0

Thickness of semi-conductive PE mm Nom. 2.5

sheath

Optical fiber cores 48

Thickness of polypropylene yarn mm Approx. 2.0

bedding

Diameter of galvanized steel wire mm Nom. 7.0

Thickness of polypropylene yarn mm Approx. 4.7

serving

Diameter of completed cable mm Approx. 199

Weight of completed cable kg/m | 77 (air), 46 (Water)

Table 2 : Dimension & Particular of Cable B
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1.7

[¥® 1c] 1c.3 Manufacturing experience

The manufacturer shall give evidence about his
long term experience in manufacturing repair joint. A
manufacturing experiences of at least five (5) years of repair
joint for using in system voltages of 110 kV or higher is
required. The supplying list indicating country, name of
customer, system voltage and year of delivery shall be
submitted with the bid.

1.8

[¥9 1c] 1c.4 Inspection and training
The Contractor has to provide for the inspection
as follows :

a) “Factory inspection” for at least five (5) working
days for five (5) of PEA’s engineers to inspect the
production including the testing of the repair joint
and accessories before shipment to the site.

b) “Training course” for ten (10) of PEA’s engineers
in order to familiarize them how to use and
maintenance the repair joint.

c) The detail of the proposed inspection and training
course shall be submitted with the bid.

The above inspection and training costs shall be

borne by the Contractor.
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[¥® 1d] Tests and Test reports

The repair joint for 115 kV submarine cable shall be
passed the manufacturer’s standard routine tests, and also passed
the routine tests in accordance with the CIGRE standards.

The type tests according to the CIGRE standards shall be
submit with the bid. The type test shall be conducted or inspected
by the acknowledged testing independent laboratories/institutes
which are member of the Short-circuit Testing Liaison (STL) or
independent laboratories/institutes which are accredited according to
TIS17025 or ISO/IEC17025 with the scope of accreditation covered
the relevant test items, standards and equipment. The certification
and scope of accreditation covered the relevant test items, standards
and equipment. The certification and scope of accreditation of the
L9 independent laboratories/institutes shall be submitted with the bid
for consideration.

In case of the foreign manufacturers having experience for
more than twenty (20) years in design, manufacture and sell the
repair joint submarine cable for using in system voltages of 110 kV or
above, PEA will accept type test report(s) conducted by the
manufacture’s laboratory or other independent laboratories without
qualification mentioned in above. Documents showing the
manufacturer’s experience such as reference list shall be submitted
with the bid for consideration.

PEA will also accepts the type test reports of the repair
joint submarine cable for 110 kV or above and either 1 or 3-core

submarine cable.
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[¥9 1d] Tests and Test reports (Con’t)

PEA will also accept the type test which conducted with the
different physical dimension submarine cable specified in Table 1.

PEA will also accept other documents or other conditions instead of
the type test reports in the following conditions :

(1) In case the proposed repair joint has been supplied to PEA and get
the order from PEA’s Procurement Department or Substation Work
Department or Transmission and Distribution System Work
Department (from PEA’s head office), the Purchase Order (PO) or
contact with List of supplier or Proposal form can be submitted
with the bid or,

(2) In case the proposed repair joint has been registered for PEA

1.10 Product Acceptance, the not-expired registration certificate counted
to the bid closing date can be submitted with the bid, or

(3) In case the proposed repair joint has been registered for Product
lists for substation turnkey project, the not-expired registration
certificate counted to the bid closing date can be submitted with
the bid instead

however the document in case (1) and (2) shall be proved that the

repair joint specified in the PO or registration certificate shall be the

same product, type/model and all ratings as the proposed repair joint

specified in the registration certificate shall be the same product,

type/model and all ratings as the proposed repair joint for this bid

The cost of all tests and reports shall be borne by the

Bidders/Manufacturer/Contractor.
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11 [V C2] Material and packing data shall be
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[V C2] 2a Critical documents of the proposed
repair joint :
1 JEUTIALLBUATIARNAGDIUNITI
' “Required document for technical evaluation” Tu
U9 8 of 8 VeIeMUUANIINATIALAYN RCBL-
060/2561
[¥® C2] 2b Technical proposals for the proposed
Subsea repair joint :
13 JEUTALIUATIARAARBINUAITI
' “Technical Proposals for the proposed repair joint
for 115 kV submarine cable” Tuntii 6-7 of 8 ¥4
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1.14 | [¥8 C2] 2¢ Drawing(s)
1.15 | [¥8 C2] 2d Packing details
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