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AND HV. DISTRIBUTION SYSTEM (22,33 kV),

THE EARTH RESISTANCE SHALI. NOT EXCEED 5 OHMS
IF IT CAN NOT BE IMPROVED 10 MEET THE SETTING
VALUE. THE PERMISSIVE MAXIMUM VALUE IS 25 OHMS
(SEE EXAMPLE NO.4).

THE EARTH RESISTANCE OF 115kV TRANSMISSION

SYSTEM ARE AS FOLLOWS

2. THE EARTH RESISTANCE OF EACH POLE SHALL
NOT EXCEED 10 OHMS

2.2 THE TOTAL EARTH RESISTANCE OF ALL SYSTEM
SHALL NOT EXCEED 2 OHMS

IN CASE OF THE SOIL RESISTIVITY AT THE FIELD
SITE IS OVER THE VALUE INDICATED IN THE GROUNDING
SELECTION TABLE, THE SPECIAL DESIGN [S NEEDED.

USE MATERIAL NO.6 FOR CONNECTING THE FLAT STEELS.

FOR EXOTHERMIC WELDING POINT, USE THE APPROPRIATE]
EQUIPMENT (WELDING POWDER. MOLD AND CLAMP,
FLINT GUN).

WELDING AREA HAS TO BE REMOVED. THE WELDING
POINT HAS TO BE ZINC SPRAYED AFTER FINISHING
WELDING PROCESS.

=|=GROU‘NDING TYPE GC IS CALCULATED BASE ON
RESISTIVITY OF CHEMICALS FOKR EARTH RESISTANCE
REDUCTION ©.001-0.01 OHMS-M.
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EXAMPLES OF GROUNDING SELECTION TABLE APPLICATION

HOW TO SELECT THE TYPE OF 115 kV SYSTEM
GROUNDING WHEREAS THE EARTH RESISTANCE OF
EACH POLE SHALL NOT EXCEED 10 OHMS AND SOIL
RESISTIVITY IS 40 OHMS- M

SOLUTION

SEE THE GROUNDING SELECTION TABLE FOR 10 OHMS
AND THE SOIL RESISTIVITY 35-79 OHMS-M, WHICH
ACCORDING TO GR—2 GROUNDING TYPE.

THUS

THE TYPE OF 115 kV SYSTEM GROUNDING IS GR-2.

EXAMPLE NO.2

HOW TO FIND THE SOIL RESISTIVITY VALUE WHEREAS

THE TYPE OF GROUNDING IS GS AND EARTH

RESISTANCE IS 15 OHMS.

SOLUTION

1. SEE THE GS GROUNDING TYPE IN THE GROUNDING
SELECTION TABLE, SO THE COEFFICIENT OF EARTH
RESISTANCE REDUCTION IS 0.050 OHMS/OHMS-M.

FIND THE SOIL RESISTIVITY:
SOIL RESISTIVITY = EARTH RESISTANCE
COEFFICIENT OF EARTH RESISTANCE REDUCTION
= _15 = 300 OHMS-M
THUS 0.050
THE SOIL RESISTIVITY IS 300 OHMS-M.
EXAMPLE NO.3

HOW TO SELECT THE TYPE OF 115 kV SYSTEM
GROUNDING IN CASE IMPROVEMENT WHEREAS
THE EARTH RESISTANCE OF EACH POLE SHALL
NOT EXCEED 10 OHMS FROM 32 OHMS AND THE
TYPE OF GROUNDING IS GR-1.
SOLUTION
1. SEE THE GR-1 GROUNDINCG TYPE IN THE GROUNDING
SELECTION TABLE, SO THE COEFFICIENT OF
EARTH RESISTANCE REDUCTION IS
0.381 OHMS/OHMS-M.
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EXAMPLES OF GROUNDING SELECTION TABLE APPLICATION

2. FIND THE SOIL RESISTIVITY:

SOIL RESISTIVITY EARTH RESISTANCE BEFORE IMPROVEMENT
COEFFICIENT OF EARTH RESISTANCE REDUCTION

32 B83.9 OHMS-M
0.381

3. SEE THE GROUNDING SELECTION TABLE FOR
10 OHMS AND THE SOIL RESISTIVITY B80-114 OHMS-M
THAT COVER 83.9 OHMS-M, WHICH ACCORDING
TO GR—3 GROUNDING TYPE.

THUS

USE GR-3 TYPE FOR THE EARTH RESISTANCE

IMPROVEMENT IN 115 kV TRANSMISSION SYSTEM.

EXAMPLE NO.
HOW TO SELECT THE TYPE OF 22 kV SYSTEM

GROUNDING IN CASE IMPROVEMENT WHEREAS

THE EARTH RESISTANCE OF EACH POINT SHALL

NOT EXCEED 5 OHMS FROM 40 OHMS AND THE TYPE

OF GROUNDING IS GR-1.

SOLUTION

1. SEE THE GR-1 GROUNDING TYPE IN THE GROUNDING
SELECTION TABLE, SO THE COEFFICIENT OF EARTH
RESISTANCE REDUCTION IS 0.381 OHMS/OHMS-M.

2. FIND THE SOIL RESISTIVITY:

SOIL RESISTIVITY EARTH RESISTANCE BEFORE IMPROVEMENT

COEFFICIENT OF EARTH RESISTANCE REDUCTION

40 = 1049 OHMS—M
0.381 '

i

3. SEE THE GROUNDING SELECTION TABLE FOR
5 OHMS AND THE SOIL RESISTIVITY 87-130 OHMS-M
THAT COVER 104.9 OHMS-M, WHICH ACCORDING
TO GS GROUNDING TYPE.

4. WHEN THE GROUNDING IMPROVEMENT PROCESS
IS COMPLETED. IF THE EARTH RESISTANCE
[S STILL MORE THAN 5 OHMS, BUT NOT MORE
THAN 25 OHMS. THE EARTH RESISTANCE IS
ALLOWED TO BE ACCEDED. THE ADDITIONAL
IMPROVEMENT IS NO NEED.
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EXAMPLES OF GROUNDING SELECTION TABLE APPLICATION

THUS
USE GS TYPE FOR THE EARTH RESISTANCE
IMPRGVEMENT IN 22 kV DISTRIBUTION SYSTEM

EXAMPLE NO.5
HOW TO SELECT THE TYPE OF 22 kV SYSTEM

GROUNDING WHEREAS THE EARTH RESISTANCE OF
EACH POINT SHALL NOT EXCEED 5 OHMS AND
SOIL RESISTIVITY IS 320 OHMS-M

SOLUTION

SEE THE GROUNDING SELECTION TABLE FOR 5 OHMS,
WHICH NOT COVER THE SOIL RESISTIVITY 320 OHMS-M
BUT THE HIGH VOLTAGE DISTRIBUTION SYSTEM
ALLOWS THE EARTH RESISTANCE SHALL NOT EXCEED
25 OHMS, SO MOVE TO THE NEXT TABLE IS 10 OHMS,
IN THE RANGE OF 263-622 OHMS-M, WHICH
ACCORDING TO GC GROUNDING TYPE.

THUS
THE TYPE OF 22 kV SYSTEM GROUNDING IS GC.

EXAMPLE NO.6

HOW TO SELECT THE TYPE OF GROUNDING OF
22 kV AND 115 kV SYSTEM WHEREAS SOIL
RESISTIVITY IS 1,700 AND 700 OHMS—-M RESPECTIVELY.
SOLUTION

THE TYPE OF GROUNDING SHALL BE CONSIDERED
CASE BY CASE ACCORDING TO NOTE 3.
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DIRECT EARTHING o
OF THE SCREENS

BOTH-ENDS BONDING OF SCREENS.
MEANS THAT THE SCREENS ARE CONNECTED AND EARTHED AT BOTH ENDS OF CABLE ROUTE.
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TYPE SINGLE—POINT BONDING
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SINGLE-POINT BONDING OF SCREENS.
MEANS THAT THE SCREENS OF ONE END OF CABLE ARE CONNECTED AND EARTHED
AND THE OTHER END ARE ISOLATED FROM GROUND. IN THIS CASE, THERE IS INDUCED VOLTAGE BUT NO CURRENT FLOW

IN THE SCREENS. THE INDUCE VOLTAGE IS PROPORTIONAL TO THE CABLE ROUTE AND LOAD CURRENT.
THIS BONDING METHOD IS USED FOR SHORT CABLE ROUTE .
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IN THIS CASE, CIRCULATING CURRENT WILL FLOW IN SCREENS AND HEAT LOSSES OCCUR IN CABLE, WHICH CAUSE
THE CABLE CURRENT CARRYING CAPACITY REDUCE .
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MIDDLE—-POINT BONDING OF SCREENS.

THIS METHOD IS MODIFIED FROM THE SINGLE-POINT BONDING METHOD BY MOVING THE EARTHING POINT TO THE

MIDDLE OF CABLE ROUTE .

e
f————x1 : X2 | X3
X1 o~ X2 ~ X3 (55003]_;- LU /SUGGESTION)
WULe RORIPUL LUVANEIR
TYPE MULTI-POINTS BONDING
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MULTI—-POINTS BONDING OF SCREENS.

THIS METHOD IS MODIFIED FROM BOTH-ENDS BONDING METHOD BY EARTHING THE SCREENS OF CABLE

AT THE BOTH ENDS OF CABLE AND EVERY SPLICING POINT .
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CROSS—BONDING OF SCREENS.
MEANS THAT THE SCREENS OF THE ADJOINING CABLES ARE CONNECTED (PHASE A CONNECTED WITH

PHASE B, PHASE B CONNECTED WITH PHASE C AND PHASE C CONNECTED WITH PHASE A) AS SHOWN IN THE
ABOVE FIGURE. IN THIS CASE, THERE IS INDUCED VOLTAGE BUT NO CURRENT FLOW IN THE SCREENS.
THE MAXIMUM INDUCED VOLTAGE ARE AT THE LINK BOX. BY THIS METHOD, A CURRENT CARRYING CAPACITY IS AS

HIGH AS SINGLE—POINT BONDING METHOD BUT LONGER CABLES .
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APPLIGATIONS

1. SINGLE-POINT BONDING: USED FOR 115 kV SYSTEM, ROUTE IS NOT EXCEED 500 m

2, MIDDLE-POINT BONDING: USED FOR 115 kV SYSTEM, ROUTE IS MORE THAN 500 m BUT NOT EXCEED 1,000 m
3. CROSS-BONDING: USED FOR 115 kV SYSTEM, ROUTE IS MORE THAN 1,000 m

4. BOTH—ENDS BONDING: USED FOR 22 & 33 kV SYSTEM, ROUTE IS NOT EXCEED 500 m

5. MULTI-POINTS BONDING: USED FOR 22 & 33 kV SYSTEM, ROUTE IS MORE THAN 500 m
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NOTES 1. SCREEN INDUCED VOLTAGE NOT MORE THAN 65 VOLTS .

2. FOR LONG ROUTE CABLE AND THE CABLE ARE NOT IN TREFOIL FORMATION,THE CABLE SHALL BE
TRANSPOSED TO MAKE EQUIVALENT IMPEDANCE IN EACH CABLE,SEE FIG 1 ON SHEET NO 5 .
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3.1 22 kV Power/optic fiber submarine

composite power cable systems



Invitation to

Bid No.:

Specification No.:

C

C1

la

1b

1b.1

1b.2

1b.3

Material, equipment, and specifications for CONSTRUCTION OF 22 kV POWER/OPTIC

FIBER SUBMARINE COMPOSITE POWER CABLE SYSTEMS

General material and packing instructions

Additional to the general instructions, the following shall be observed :

Scope
This specification covers the design, manufacture, installation and tests of 22 kV power/optical

fiber submarine composite power cable system.

Standard

The 22 kV power/optical fiber submarine composite power cable and repair joint shall be
designed, manufactured, constructed, and tested in accordance with the latest relevant IEC 60502-
2/60502-4 standards, Cigre recommendations TB490 or Electra No. 189-2000, TB623 or Electra

No. 171-1997, TB177, DNVGL-RP-0360, ITU-T G.652D or equivalent.

The cable termination kits shall be manufactured and tested in accordance with the latest revision

of IEEE standard 48, IEC 60502-4, DIN 57278/VDE 0278, CENELEC HD 629.1 or equivalent.

Surge arresters shall be manufactured and tested in accordance with the following standard TIS
2366-2551 or IEC 60099-4: 2009 or later standard. 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.

Form No. Ko Sichang

Page 1 of 34



lc.d

1c.2

1c Principal requirement
General
The 22 kV power/optical fiber submarine composite power cable systems shall be designed,

constructed and installed for operation under the following conditions :

Climate : tropical
Soil ambient temperature

for seabed : 30°C

for land . 35°C
Soil thermal resistivity of seabed : 1.0°C.m/W.
Soil thermal resistivity of land : 1.2°C.m/W.

Relative humidity : up to 100%
Maximum water depth :30m
Design lifetime : 40 years

The 22 kV submarine power cable systems, shall consist of :

(1) Submarine cable, 3-core with 24 core fiber optic cable

(2) Terminators, surge arrester

(3) Repair joint (If any)

(4) Accessories

(5) Civil works

(6) Auxiliary equipment, accessories, and works not mentioned in the Contract but necessary to
complete the sound functions

Note : The actual condition for soil ambient temperature, soil thermal resistivity and the

maximum water depth shall be determine from cable route survey.

Ratings of power cables and accessories

The cables and accessories shall be designed for continuous operation under the following conditions:

Description 22 kV Systems

System voltage 3-phase, solidly ground
Rated frequency Hz 50

Rated voltage, phase to phase kV r.m.s. 22
Maximum voltage, not less than kV r.m.s. 24

Impulse withstand voltage kV peak 125
Maximum system’s short circuit current at 1s kA r.m.s. 12

durations

Maximum charging current (one core) A/km 1.2

Minimum ampacity after installation (at 0.9 load factor) A 231

Form No. Ko Sichang
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1c.3
1c.3.1

1c.3.2

3
Design of 22 kV submarine cables

Construction

The 22 kV submarine cables shall be XLPE power cables, 3-core.The extrusion of the insulation
shall be performed with a triple extrusion, dry curing process and the XLPE material shall
preferably be of super clean type. Identification of cores before assembling shall be provided
throughout the length of cable. The submarine cables shall be having the construction as shown in

Annex C1-1.

The integrated optical fiber shall be of water tight design and include 24 single mode optical fibers,
ITU-T G.652D type, according to PEA’s specifications. The optical fiber shall be armour for

mechanical protection. The optical fiber characteristics shall be as shown in Annex C1-2

A loose tube shall be sleeved over multiple fibers forming a fiber unit. The individually coated
optical fiber(s) shall be surrounded by a filling compound for protection from physical damage
during fabrication, installation and operation of the cable. The fiber coating and filling compound
shall be strippable for splicing and termination. A loose tube shall be sleeved over multiple fibers
forming a fiber unit. A fiber unit and the materials used for cable construction shall be in accordance

as Annex C1-3

Fiber unit shall be identifiable TIA/EIA-598 color-coding scheme. The color-coding system shall
be discernible throughout the design life of the cable. Coloring utilized for color coding optical
fibers shall be integrated into the fiber coating and shall be homogenous. The color shall not bleed
from one fiber to another and shall not fade during fiber preparation for termination or splicing. If
loose tube buffer construction is provided each loose tube shall be individually indentifiable

TIE/EIA-598 color-coding scheme, the buffer tubes shall be filled with a water-blocking gel.

Cable marking

The following letters/legends shall be ink-printed in white or embossed on the inner sheath as the
core identification;

1) Core number (R,Y,B)

2) Rated voltage (22 kV)

3) Nominal cross section area in mm’

4) Name of manufacturer and/or trade mark

5) Year of manufacture / Manufacture lot no.

e.g. [ R CORE 22 kV 120 mm’ XXXX : XXXX]
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1c.5

1c.6

4
The outer serving of the submarine cable shall be marked with a continuous stripe made of a
sufficient number of white or yellow yarns. A plastic tape with meter-marking should be applied

around the submarine cable for each one hundred (100) meters.
Terminators

The terminators for cables shall be outdoor type, polymer housing. The terminators characteristics
shall be as shown in Annex C1-4

The terminators shall be mounted on supporting steel structures.

The connecting of the power cables shall be compression type connector only, screwed type not
accepted.

The terminal pad or equipped with auxiliary terminal pads shall be of high conductivity bronze
and hot-tin dipped or better, and drilled two (2) holes in accordance with NEMA Standards (14 mm
holes on 44.5 mm center)

The manufacturer of the required cable termination kits must have experience in producing the
terminations which are in the same types as specified herein not less than five (5) years and which
have successfully passed all the type tests and design tests according to the stated reference
standard . As an evidence that all the foregoing requirements have been met, a bidder will provide

the documents when submitting his bid.

Surge arresters

The housing of surge arresters shall be polymeric material

Each surge arrester shall be hermetically sealed and suitable for outdoor installation and using in

tropical climatic area and highly contaminated atmosphere or very heavy pollution level.

The surge arresters shall be rated 21 kV for 22 kV systems , Class 10 kA, line discharge Class 3

(IEC). The surge arresters characteristics shall be as shown in Annex C1-5
The surge arresters shall be furnished with line terminal connector (Terminal lug) and earth

connector.The surge arresters shall be mounted on supporting steel structures.
Repair joint

The repair joint (if any) shall be designed for jointing of submarine cables, maintaining the
mechanical, optical and electrical properties of cable. The outer housing provides the mechanical
strength and protection. The repair joint shall be suitable for submarine cable’s construction as
shown in Annex C1-1 and fiber optic’s construction as shown in Annex C1-3. Each set of repair
joint shall consist of :

a) Connector for jointed copper conductor

b) Stress cone shall be made of pre-molded element of silicone rubber or EPDM or other suitable

material.
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1c.7.1

1c.8

5
¢) Reinforcement for each core (Reconstruction of lead sheath layer : made of copper ferrule)
d) Fiber optic joint
¢) Armouring joint
f) Watertight filling compound
g) Outer housing with galvanic corrosion protection for design lifetime
h) Bending limiter
i) Others accessories according to manufacturer’s design
The repair joint shall pass the type tested incorporate with the submarine composite power cable.
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 20 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.

Accessories

The following accessories shall be supplied :

(1) Earthing system (if require)

(2) Outdoor optical distribution frame (Outdoor ODF) as specification no. CDD-ODF-
OUTDOOR-001

(3) Steel supporting structure set (if require)

(4) Other necessary equipment

Earthing system of submarine power cable (Both end)

Earthing of lead sheath and armour wire of submarine power cable shall be both end bonding.
Earthing electrodes (if require) shall be of copper clad steel and completed with approved non-
ferrous connection on earthing conductors.

Earthing conductors (if require) shall be of copper of sufficient size, not less than 95 mm’, to carry
the maximum imposed short-circuit level, and connected between the various electrodes,
structures, earthing, links, etc.

The combined resistance of the earthing electrodes shall not exceed 2 ohms under any climatic

conditions; and sufficient electrodes shall be included to meet this requirement.

Spare parts

Bidders have to quote and submit a list of the following items’s prices with the bid (The bidders
have to quote spare parts and special tools with their lists of quantities and itemized prices. The
prices of the spare parts and special tools shall not be taken into consideration for the purpose of
the bid evaluation; and PEA reserves the right to purchase some or all of items, to adjust their

quantities, or to cancel them.)
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1c.10
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1d

6

- 22 kV Power/optic fiber submarine composite power cable 500 m
- Repair joint 2 set
- Special tool 1 set

Handing and preparation of cable
The completed cable shall be coiled in static tank/turntable on to a cable ship, and transported to
site. Bidders are held responsible for investigating the tides, currents, depth of water, and

ascertaining all the available facilities before submitting his offer.

Galvanizing
All ferrous materials, other than stainless steel, shall be hot-dip galvanized according to ASTM

Specifications or equivalent.

Inspection

The Contractor has to provide for the inspection as follows :

a) “Factory Acceptance Test (FAT)” report shall be made by independent laboratories/institutes
such as DNV-GL, CESI or other which PEA’s approved before. The independent inspector
shall conduct FAT inspection of the power/optical fiber composite cables and accessories

before shipment to the site.

b) “Factory inspection” for at least five (5) working days to at ten (10) of PEA's engineers to
inspect the production including the testing of the power/optical fiber composite cables and
accessories before shipment to the site.

¢) “On-site training” for at least five (5) working days at twenty (20) of PEA's engineers in order
to familiarize them how to use and maintenance the power/ optical fiber composite cable
system.

d) The details of the proposed inspection and training course shall be submitt with the bid.

The above FAT inspection and training costs shall be borne by the contractor.

Packing

Cable drums or pans for spare repair cable shall be non-returnable steel drums or pans. The
minimum bending radius of drum shall not less than 20 times of over all diameter of complete
submarine cable. All cable drums or pans shall be fully lagged with suitable boards and
additionally reinforced with steel bands if necessary.

Steel drums or pans shall be suitably protected against rust.

All packages should be strongly constructed and seaworthy packed to avoid damage during

transportation.
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Tests and test reports
Power/optical fiber submarine composite power cable :

A. Type tests

The power cables shall pass the type tests in accordance with the latest relevant IEC 60502-2
standards, Cigre recommendations TB490 or Electra No. 189-2000, TB623 or Electra No.
171-1997, DNVGL-RP-0360.

PEA will also accepts the type test reports of the submarine cable for 20 kV-36 kV.

PEA will also accept the type test which conducted with the different physical dimension of

purposed submarine cable.

Type tests of optical fibres should include the connection technologies (e.g. splices,
connectors). Applicable definitions and test methods are specified, for instance, in standards

IEC 60793 (optical fibres), IEC 60794 (optical fibre cables) and ITU-T G.976.

. Routine tests

The power cable shall be routine tested on all cable lengths in accordance with the reference

standard

The fibre optic package shall be routine tested after lay-up of the complete subsea power cable

to ensure that no damage has occurred to the fibres.
Sample tests

Sample tests shall be made in accordance with the reference standard.

. After Installation tests (with at least these items but not limit to:)

- Ac testing with the RMS rated voltage of 3 U, by very low frequency (VLF) test set
- Partial discharge (PD) for monitored (off line)

- Tan delta (tan 8)

- Time domain reflectometer (TDR)

- Optical time domain reflectometer (OTDR)

- Grounding resistance

The lists of the item for routine test, sample test, after installation according to relevant reference

standard tests shall be submitted.
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1e.3

Outdoor termination :
The proposed cable outdoor termination kit shall have successfully passed all the type tests or
design tests in accordance with the IEEE standard 48, IEC 60502-4, DIN 57278/VDE 0278,
CENELEC HD 629.1 or equivalent standards. The test reports shall be submitted prior to receipt
of bids closing date.

Standard factory tests shall be made in accordance with routine tests stated in reference standards.
Three (3) sets of routine tests shall be submitted at the time of delivery.

Surge arrester :

Type tests

The HV surge arresters shall be passed type tests (design tests) in accordance with TIS 2366-
2551 or IEC 60099-4 : 2009 by the following test items

1) Insulation withstand tests on the arrester housing

2) Residual voltage tests

3) Long-duration current impulse withstand tests

4)  Operating duty tests

5) Short-circuit tests”

6) Tests of arrester disconnectors (when fitted)

7) Internal partial discharge tests

8) Bending moment tests

9) Environment tests

10) Weather ageing tests”

Note:

Y PEAwillalso accept the HV surge arresters passed the type tests in accordance with the later edition
of the above standard which may have a different test items or test procedure comparing with TIS

2366-2551 or IEC 60099-4:2009.

?  The test current shall not be less than 20 kA r.m.s. for 10 kA surge arresters.

3 The duration of the tests shall not be less than 1,000 hours (Test series A).
All items of the type tests shall be conducted or inspected by the acknowledged testing

laboratories/institutes as following:
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9
(1) Laboratories/institutes which are members of the Short-circuit Testing Liaison (STL) or
independent laboratories/institutes which are accredited according to TIS 17025 or ISO/IEC
17025 with the scope of accreditation covered the relevant test items, standards and equipment.
The certification and scope of accreditation of the independent laboratories/institutes shall be

submitted with the bid for consideration.

(2) Thailand’s national laboratories, institutes, universities and electric utilities, as follows:

- National Metal and Materials Technology Center (MTEC)

- Electrical and Electronic Products Testing Center (PTEC)

- Thai Industrial Standards Institute (TISI)

- Electrical and Electronics Institute (EEI)

- Department of Science Service (DSS)

- Testing Laboratory, Electrical Engineering Department, Faculty of Engineering, Chulalongkorn
University

- Electricity Generating Authority of Thailand (EGAT)

- Metropolitan Electricity Authority (MEA)

- Provincial Electricity Authority (PEA)

- Other laboratories, institutes, universities or electric utilities approved by PEA

In case of the foreign manufacturers have experience of more than twenty (20) years in design,
manufacture and sell the HV surge arresters with polymer housing for using in system voltages
of 22 kV or higher, PEA will accept type test report(s) conducted by the manufacturer’s laboratory
or other independent laboratories without qualification mentioned in (1) or (2). Documents

showing the manufacturer’s experience such as reference list shall be submitted with the bid for

consideration.

The type test report done by the laboratories in Thailand or local manufacturers shall be valid
within five (5) years counted from the issued date in the test report to the bid closing date.

The type test report shall be submitted with the bid.

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

(1) In case the proposed HV surge arrester 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 Bill of Quantities (BOQ) can be submitted, or
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(2) In case the proposed HV surge arrester has been registered for PEA Product Acceptance, the
not-expired registration certificate counted to the bid closing date can be submitted, or
(3) In case the proposed HV surge arrester has been registered for Product lists for substation
turnkey project, the not-expired registration certificate counted to the bid closing date can be
submitted instead
However the document in case (1), (2) and (3) shall be proved that the HV surge arrester specified
in the PO or BOQ or registration certificate shall be the same product, type/model and all ratings
as the proposed HV surge arrester for this bid.
The cost of all tests and reports shall be borne by the bidders/manufacturers/contractor.
Routine tests
The HV surge arresters shall be passed the routine tests in accordance with TIS 2366-2551 or
IEC 60099-4:2009 at least the following tests items:
1) Measurements of reference voltage (Uref) at the reference current (Iyef)
2) Residual voltage tests on complete arresters, assembled arrester units or on a sample
comprising one or several resistor elements
3) Internal partial discharge tests
Note:
PEA will also accept the HV surge arresters passed the routine tests in accordance with the later edition
of the above standard which may have a different test items or test procedure comparing with TIS
2366- 2551 or IEC 60099-4:2009.

led Repair joint :
The repair joint for 22 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 members of the Short-circuit Testing Liaison (STL) or independent laboratories/institutes
which are accredited according to TIS 17025 or ISO/IEC 17025 with the scope of accreditation

covered the relevant test items, standards and equipment. The certification and scope of

accreditation of the independent laboratories/institutes shall be submitted with the bid for

consideration.
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11
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 20 kV or
above, PEA will accept type test report(s) conducted by the manufacturer’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 20 kV — 36 kV

and either 1 or 3-core submarine cable.

PEA will also accept the type test which conducted with the different physical dimension of

purposed submarine cable.

The costs of all tests and test reports shall be borne by the Contractor.
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C2 Material and packing data to be given by bidder

The following data shall be submitted with the bids:

2a Guarantee performance data of power/optical fiber composite cables and accessories (See

annex C2-1 to C2- 6)

2b Details catalogues, and/or drawings of the following equipment :

(1) Power/optical fiber composite submarine cable

(2) Terminator.

(3) Surge arrester

(4) Repair joint (if any)

(5) Accessories :
(5.1) Earthing equipment.(if any)
(5.2) Outdoor optical distribution frame (Outdoor ODF)
(5.3) Supporting Structure

(6) Spare parts. (if any)

(7) Auxiliary equipment. (if any)

(8) Others. (if any)

2¢ List of tests item for power/optical fiber composite submarine cable of

- routine tests.
- sample tests.

- after installation tests.

2d Detailed calculations to prove the minimum continuous current capacity at 11 m depth for

HDD section and charging current.

2e Detailed calculations of fault current capacity of the conductor and metallic sheath.
2f Detailed calculation of sequence impedance of submarine power cable.
2g Detail of the surge arresters

- Manufacturer’s name/country of origin

Catalogue
- Description of material used for the component parts
- Surface finishing of component parts

- Details about working of metal-oxide

Detail of sealing and testing

Form No. Ko Sichang
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2h Manufacturer’s name and technical data of arrester housing

2i Packing detail

Packing method (shown by drawing(s), and describe packing materials).

Number of meters, units, pieces, or sets in each package.

Dimensions of (L x W x H) of each package in cm.

Volume of each package in m’.

2j Critical document of power/optic fiber submarine composite power cable systems (See annex
C2-7)

Note : Conditions for documentation and consideration
1. The Contractor has to supply the following documents in English for the submarine cable

system, to the following address :

Technical Specification Division

Provincial Electricity Authority

200 Ngam Wong Wan Road, Chatuchak

Bangkok Metropolis 10900

Thailand
1.1 Three (3) sets of report of tests which are conducted at factories, before shipment.
1.2 Three (3) sets of report of tests which are conducted at site, after installation.

1.3 One (1) set of electronic file.

Form No. Ko Sichang
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Annex C1-1

Construction of submarine power cable, for 22 kV power/optical fiber submarine composite power cable

Description Material Unit | Dimension/detail
Conductor, three-core Nominal cross-sectional area of conductor mm2 120
Minimum number of wire in conductor - 18
Diameter of conductor (approx.) mm 13.0
Annealed copper, compact round stranded,
Longitudinal water blocked with
semiconducting compound
Max. d.c. resistance of conductor at 20°C | - (/km 0.153
Thickness of conductor screen, approx. Extruded semi-conducting compound XLPE mm 0.5
Thickness of insulation XLPE (90° C Maximum conductor | mm 5.5
temperature for normal operation)
Diameter over insulation, approx. - mm 25
Thickness of insulation screen, approx. Extruded semi-conducting compound XLPE mm 0.5
Longitudinal water-block Semi-conducting swelling tape mm -
Thickness of lead sheath Extruded lead, or lead-alloy mm 2.0
Thickness of inner sheath Extruded layer of semi-conducting PE mm 2.0
Optical fiber, single mode ITU-T G.652D core 24
Laying up Extruded/Preshaped compound (plastic) or - -
polypropylene yarn fillers and fiber optic cable
Binder tape, two layer - - -
Bedding Polypropylene yarn and bitumen - -
Thickness of armour wire, one layer Galvanized steel mm 6.0
Outer covering, two-layer Polypropylene yarn and flushing compound mm 3.0
Structure Cross section (Preliminary) Fig. 1
Note :

1. The conductor screen, insulation, and insulation screen of power cable shall be vulcanized together by

dry curing system; conventional steam and/or hot water curing system shall not be accepted.

2. The submarine power cable shall be continuous for complete manufacturing length without factory joint or

repair joint.

3. Optical fiber unit shall be included in the above construction according to PEA’s specification.

Form No. Ko Sichang
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Annex C1-2
Optical fiber characteristics
Item No. Description Requirements
1 Fiber Description Zero Dispersion Un-Shifted Single-Mode
(ZDUSSM) (Dual Window) ITU-T G.652.D

2 Optical Channel Capacity Not less than six
3 Mode Field Diameter (MFD) @ 1,310 nm 9.2 tm (£ 0.4 [lm)
4 Cladding Design Either matched or depressed
5 Cladding Diameter 125.0 Um (Fo.7 Jm)
6 Core concentricity error <06 Wm
7 Cladding non circularity 1 % maximum
8 Core—Cladding Concentricity Error <0.5 lm
0 Coating Diameter 245 lbm (*s tm) according to EIA/TIA-455-173
10 Cladding-Coating Concentricity Error <12 Um
11 Cable Attenuation Coefficient

@ 1,310 nm <0.35 dB/km

@ 1,383 nm (+ 3 nm) <0.35 dB/km

@ 1,550 nm < 0.21 dB/km

@ 1,625 nm <0.23 dB/km
12 Macrobend loss @ 1,550 nm < 0.1 dB (Radius 30 mm), (100 turns)
13 Temperature Dependence < 0.05 dB (-60 °C to +85 °C)
14 Cable Cutoff Wavelength < 1,260 nm
15 Chromatic Dispersion Coefficient

@ 1,550 nm < 18.0 ps/(nm x km)

Zero Dispersion Wavelength 1,300 to 1,324nm

Zero Dispersion Slope <0.092 ps/(nm2x km)
16 Fiber Tensile Strength Proof Test = 0.69 GPa (100 kpsi) as per EIA-445-31B

or IEC 60793-1-30

17 PMD,, (M= 20 cables) (Q=0.01%) < 0.2 ps/ km'?

Form No. Ko Sichang
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Annex C1-3

Construction of optic cable

Number of fibers 24 Cores
Loose tube Material Single layer of PBT (Polybutylene
Terephthalate)
Fiber per tube 6
Number 4
Filling compound in loose tube Material Thixotropic jelly
Filler rod Material Non-metallic
Stranding - Reverse oscillation lay (ROL) technique
(SZ Direction)
Central strength member Material Galvanized steel wire if necessary, jacketed
with polyethylene
Cable core filling compound Material Non-toxic homogenius waterproofing gel or

Dry core technology, water blocking yarn

identification

Core wrapping Material Water blocking tape or jelly
Outer tube(Optical armour) Material AISI 316 steel tube or Extruded lead, or
lead-alloy
sheath Material Black polyethylene
Thickness Min. 1.5 mm
Cable diameter Approx. 11 mm
Structure Cross section Fig. 2
(Preliminary)
Color coding scheme Standard TIA/EIA-598 as Fig. 3

Form No. Ko Sichang
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Optical Fiber
Filling Compound

Loose Tube

Core Filling Compound

Core Wrapping

Central Strength Member
Filler rod

QOuter Tube (Optical armour)

Sheath

Fig. 2 Optical cable cross section (Preliminary)
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No. Fiber Identification No. Loose tube identification
1 Blue 1 Blue
2 Orange 2 Orange
3 Green 3 Green
4 Brown 4 Brown
5 Slate (Gray)
6 White
Fig. 3
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Annex C1-4

Terminator characteristics

Characteristics Unit Requirements
System voltage kv 33
Rated voltage kV 36
Lightning impulse withstand voltage kV, peak 170
Power frequency withstand voltage, dry kv 70
Minimum creepage distance mm 1,110
Diameter over insulation of 22 kV 120 sq.mm.
mm 25
single core cable, approx.
Housing material - Silicone rubber or EPDM rubber
Housing type - Slip on, clod shrink, heat shrink
Stress control method - Stress cone, voltage gradient, etc.

Form No. Ko Sichang
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Annex C1-5

Surge arrester characteristics

Characteristics Unit Requirements

System voltage kv 22
System grounding - Solidly
Rated voltage (U,) kV r.m.s. 21
Rated frequency Hz 50
Nominal discharge current (1) KA peak 10
Maximum residual voltage (U_,) at I, kV peak 60
Rated short-circuit current (1) KA r.m.s. (sym) 20
High-current impulse withstand kA peak 100
Line discharge class - 3
Minimum long-duration current impulse

A peak -
with stand:
Virtual duration of peak us 2,400
Minimum creepage distance between live

mm 744

part to ground

Form No. Ko Sichang
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Annex C2-1

Guarantee performance data of 22 kV power/optic fiber submarine composite power cable

Description Unit Proposed data Reference
Manufacturer's name -
Country of origin -
Type / Model / Catalogue No. -
Applied standard, publication number and year -
Nominal cross-sectional area mm?
Rated voltage, phase to phase kV r.m.s.
Design for highest system voltage kV r.m.s.
Impulse withstand voltage kV peak
Rated frequency Hz
Number of cores -
Rated current at 11 m depth for HDD section A
(at 0.9 load factor)
Conductor (water blocking type)
Material -
Actual cross-sectional area mm?
Minimum number of wires -
Shape -
Water blocking method & material -
Max. water penetration/at pressure/with time duration m/bar/days
Maximum d.c. resistance at 20 0C (/km
Outside diameter mm
Conductor screen
Material -
Average thickness mm
Thickness at any place, not less than mm
DC volume resistivity at 90 c Q-m

Form No. Ko Sichang
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Invitation to Bid No.:

Guarantee performance data of 22 KV power/optic fiber submarine composite power cable (continue)

Description Unit Proposed data Reference
Insulation
Material -
Curing process -
Average thickness mm
Thickness at any place, not less than mm
Dielectric constant, measured at a conductor -
temperature of 90 °C
Power factor, measured at a conductor temperature of -
90 C
Thermal resistivity K.m/W
Insulation screen
Material -
Average thickness mm
Thickness at any place, not less than mm
DC volume resistivity at 90 e Q-m
Longitudinal water blocking
Material -
Max. water penetration/at pressure/with time duration | m/bar/days
Thickness, not less than mm
Thermal resistivity K.m/W
Lead sheath (one core)
Material -
Average thickness mm
Thickness at any place, not less than mm
Nominal cross-sectional area mm?
Inner sheath
Material -
Average thickness mm
Thickness at any place, not less than mm
Cable outer diameter, single core mm
Thermal resistivity Km/W

Marking of single core

Form No. Ko Sichang
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Guarantee performance data of 22 KV power/optic fiber submarine composite power cable (continue)

Description

Unit

Proposed data

Reference

Laying up

Filler material
Thermal resistivity

Binder tape,
material
thickness

Thermal resistivity

Optic fiber cable, single mode

number of cores

type

core

ITU-T

Bedding
Material

Thickness, not less than

Thermal resistivity

mm
K.m/W

Armour wires

Material

Nominal diameter of wire
Maximum working stress
Number of wires
Number of layer(s)

Lay direction

Length of lay

mm

Outer covering
Material

Thickness

Number of layer(s)

Thermal resistivity

Form No. Ko Sichang
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Invitation to Bid No.:

Guarantee performance data of 22 KV power/optic fiber submarine composite power cable (continue)

Description Unit Proposed data Reference

Complete cable
Overall diameter mm
Weight in air kg/m
Weight in water kg/m
Total length m
Cable
Electrical properties
AC resistance at 90 C Q/km
Capacitance WF/km
Inductance mH/km
Charging current (one core) A/km
Dielectric loss factor -
Positive sequence impedance (Y/km
Negative sequence impedance QO/km
Zero sequence impedance O/km
Surge impedance Q
Rated short-circuit current 1-s duration,

in the conductor (one core) kA

in the metallic screen (one core) kA

in armour kA
Maximum partial discharge pC at..kV
Estimated losses (at......A,......kV)

in conductors for 3-phase W/m

dielectric for 3-phase W/m

in lead sheath for 3-phase W/m

in armour W/m

total losses for complete cable W/m
Physical properties
Minimum bending radius of complete cable for coiling m
Minimum bending radius of complete cable for installation m
Permissible pulling force kN
Minimum bending radius for single core cable m

Form No. Ko Sichang
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Invitation to Bid No.:

Guarantee performance data of 22 KV power/optic fiber submarine composite power cable (continue)

Description Unit Proposed data Reference
Burial depth, for
Submarine section m
Land section m
Lead sheath and armour are earthed and bonded at both ends Yes/No

Form No. Ko Sichang
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Annex C2-2

Invitation to Bid No.:

Guarantee performance data of Terminators

Description unit Purposed data Reference

Manufacturer -

Country -

Type designation -

Catalog number (to be attached) -

Outline drawing number (to be attached) -

Installation instruction number (to be attached) -

Applied standard, publication number and year -

Rated voltage kV
Lightning impulse withstand voltage kV, peak
Power frequency withstand voltage, dry (IEEE or IEC) kv
Range of conductor diameter to be accommodated with mm
Range of diameter over insulation of cable to be used with mm
Range of overall diameter of cable to be used with mm
Housing

Type (Slip on, cold shrink, heat shrink)
Material (Polymer, Silicone rubber, EPDM) B

Manufacturer of housing

Creepage distance between live part to ground mm

Stress control
Method (stress cone, voltage gradient tube, etc.) -
Type (slip on, heat shrink, etc.) -
Material -

Connector (NEMA pad 2 or 4 hole)

Type (crimp, clamp, mechanical etc.) -

Material -
Conductor size to be accommodated with mm’
Range of diameter of conductor to be accommodated with mm

Connector at overhead conductor side

Type (crimp, clamp, mechanical etc.) -

Material -

Conductor size to be accommodated with mm’
Range of diameter of conductor to be accommodated with mm
Manufacturer’s experience years

Form No. Ko Sichang
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Annex C2-3

Invitation to Bid No.:

Guarantee performance data of Surge arrester

Description unit Purposed data Reference
Manufacturer -
country -
Type designation -
Catalog number (to be attached) -
Outline drawing number (to be attached) R
Installation instruction number (to be attached) -
Applied standard, publication number and year -
Rated voltage (U,) kV, rm.s.
Continuous operating voltage (U,) kV, r.m.s.
Rated frequency Hz
Nominal discharge current (1), 8/20 us waveshape kA, peak
Line discharge class (IEC) -
Maximum residual voltage (U,.,), at nominal lightning kV, peak

discharge current
High-current impulse withstand kA, peak
Minimum long duration current impulse withstand on
A, peak

rectangular wave

virtual duration of peak s
Short circuit current, high-current kA, r.m.s.

with total duration of test current s
Material of arrester housing -
Minimum creepage distance of arrester housing, from

life part to ground mm
Weight of one surge arrester including accessories kg
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Annex C2 -4

Invitation to Bid No.:

Guarantee performance data of repair joint for 22 kV submarine composite cable

Characteristic and Rating Unit Proposed data Reference

Manufacturer -

Country of origin -

Catalog No. (to be attached) -

Outline drawing No. (to be attached) -

Installation instruction No. (to be attached) -

Applied standard, publication No. and year -

Confirm to attach list of standard factory tests including (Yes/No)

descriptive details

Rated voltage kV
Lightning impulse voltage test kV peak
Power frequency withstand voltage kv

Heating cycle voltage test -

Partial discharge extinction voltage at .......... pC kv

Connector joint

Applied standard, publication No. and year -

Material -
Conductor type and size to be accommodated with mm’
Range of diameter of conductor to be accommodated with mm

Stress control
Method (stress cone, etc.) -
Type (pre-molded, slip on, etc.) -
Material (silicone rubber, EPDM, etc.) -

Reinforcement (lead sheath)

Method

Type
Material

Fiber optic joint
Method
Type
Material

Armouring joint
Method
Type
Material
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Guarantee performance data of repair joint for 22 kV submarine composite cable (continue)

Characteristic and Rating

Unit

Proposed data

Reference

Watertight filling compound

Type
Material

Outer housing
Type
Material (stainless steel, steel, etc.)

Galvanic corrosion protection method

Bending limiter

Type

Material (stainless steel, steel, etc.)

Range of diameter over insulation to be accommodated with

Range of overall diameter to be accommodated with

Guaranteed period after shipment/delivery

Storage condition for the guaranteed period (to be specified)

Expected service life after installation

Years

Packing

Confirm to be packed individually for each kit

(Yes/No)

Instruction manual for installation in Thai / English language

(Yes/No)

Net weight

kg

Packing detailed drawing No. (to be attached)
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Annex C2-5
Invitation to Bid No.:

Guarantee performance data of Fiber optic

Description unit Purposed data Reference

Fiber Description -

Optical Channel Capacity -

Mode Field Diameter (MFD) @ 1,310 nm pLm
Cladding Design -

Cladding Diameter um
Core concentricity error um
Cladding non circularity %

Core—Cladding Concentricity Error wm
Coating Diameter wm
Cladding-Coating Concentricity Error um

Cable Attenuation Coefficient

@ 1,310 nm dB/km
@ 1,383 nm (+ 3 nm) dB/km
@ 1,550 nm dB/km
@ 1,625 nm dB/km
Macrobend loss @ 1,550 nm dB
Temperature Dependence dB
Cable Cutoff Wavelength nm

Chromatic Dispersion Coefficient

@ 1,550 nm ps/(nm x km)

Zero Dispersion Wavelength nm

Zero Dispersion Slope ps/(nmzx km)
Fiber Tensile Strength GPa(100 kpsi)
PMD,, (M= 20 cables) (Q=0.01%) ps/ km"”?
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Annex C2-6

Guarantee Construction data of fiber optic cable

Description Details Proposed data Reference
Number of fibers Core
Loose tube Material

No. Fiber per tube

Number of tube

Filling compound in loose tube Material
Filler rod Material
Stranding -

Central strength member Material
Cable core filling compound Material
Core wrapping Material
Outer tube (Optical armour) Material
sheath Material

Thickness (mm)

Cable diameter

Approx. (mm)

Structure (Figure)

Cross section

Color coding scheme

identification
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Annex C2 -7

Critical documents of power/optic fiber submarine composite power cable systems

Item

Required documents

Proposed technical

document

Reference document

(Page/Item)

22 kV power/optic fiber submarine composite power cable

1 Type test report of submarine power cable as mentioned in 1e.1 O ves o
2 Type test report of optical fibers as mentioned in 1e.1 O ves W No
3 The lists of test item for power/optic fiber submarine composite
power cable as mentioned in 1e.1
- routine test Q ves W No
- sample test O ves o
- after installation test O ves 0o
4 Details construction of submarine power cable as mentioned in
Q ves W No
1c.3.1 and Annex C1-1
5 The optical fiber characteristics as mentioned in 1¢.3.1 and
Q ves W No
Annex C1-2
6 The optical fiber loose tube construction as mentioned in 1¢.3.1
Q ves W No
and Annex C1-3
7 Guarantee performance data of 22 kV submarine power cable (as
Q ves W No
Annex C2-1)
8 Guarantee performance data of fiber optic (as Annex C2-5) O ves W No
9 Guarantee construction data of fiber optic cable (as Annex C2-
Q ves o
6)
10 | Details of cable marking as mentioned in 1¢.3.2 O ves o
11 | Details of the proposed inspection and training course as
0 ves W No
mentioned in 1c.11
12 | Drawing and section of power/optic fiber submarine composite
Q ves o
power cable as mentioned in 2b
13 | Packing details, as mentioned in 1d 0 ves W No
14 | Details calculations to prove the minimum continuous current as
0 ves W No
mentioned in 2d
15 | Details calculations of fault current capacity of the conductor and
O ves W No
metallic sheath as mentioned in 2e.
16 a Yes Q No

Detailed calculation of sequence impedance as mentioned in 2f
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Annex C2 -7

Critical documents of power/optic fiber submarine composite power cable systems (continue)

Item

Required documents

Proposed technical

document

Reference document

(Page/Item)

Outdoor cable termination kits

17 | Type test report as mentioned in 1e.2 O ves o
18 List of routine test as mentioned in 1e.2 H Yes Q No
19 | Manufacturing experience as mentioned in 1c.4 O ves o
20 The outdoor terminations kits characteristics as mentioned
D Yes D No
in 1¢c.4 and Annex C1-4
21 Guarantee performance data of terminators (as Annex C2-
D Yes D No
2)
22 | Drawing(s) with main dimensions and tolerances in mm as
D Yes D No
mentioned in 2b
23 | Packing details, as mentioned in 2i O ves W No

Surge arresters

24 | Type test report as mentioned in 1e.3 or O ves W No
The copy of previous Purchase order (if any) or O ves O o
The copy of previous List of supplier (if any) or O ves W No
The copy of previous Proposal form (if any) or O ves W No
PEA Product Acceptance certificate (if any) or O ves W No
Product lists certificate (if any) O ves U No
25 | List of routine test as mentioned in 1e.3 O ves W No
26 | The surge arresters characteristics as mentioned in 1¢.5 and 0 0
Annex C1-5 ves e
27 | Design data and guarantee of proposed surge arrester (as 0 0
Annex C2-3) ves No
28 | Drawing of the surge arresters including all accessories with 0 0
main dimensions and tolerances in mm as mentioned in 2b ves e
29 | Detail of the surge arresters mentioned in 2g
- Manufacturer’s name/country of origin
- Catalogue g ZZZ g Ez
- Description of material used for the component parts O ves W No
- Surface finishing of component parts O ves W No
- Details about working of metal-oxide O ves O o
O ves W No

Detail of sealing and testing
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Annex C2 -7

Critical documents of power/optic fiber submarine composite power cable systems (continue)

Proposed technical

Reference document

Item Required documents
document (Page/Item)
30 | Manufacturer’s name and technical data of arrester housing
D Yes D No
mentioned in 2h
31 Packing details, as mentioned in 2i O ves U o

Repair joint (if any)

32 | Type test report with detail of testing laboratories/institute
Q Yes Q No
as mentioned in 1¢.6 and 1e.4
33 | Manufacturing experience as mentioned in 1¢.6 O ves o
34 | List of routine test as mentioned in 1e.4
35 | List of repair joint component and material as mentioned in
Q Yes Q No
1c.6
36 | Guarantee performance data of repair joint for submarine
Q Yes Q No
cable (as Annex C2-4)
37 Drawing(s) with main dimensions and tolerances in mm as
D Yes D No
mentioned in 2b
38 | Packing details, as mentioned in 2i O ves W No

Outdoor optical distribution frame (Outdoor ODF)

39 | Technical specification of outdoor ODF as mentioned in
 ves o
Specification No.: CDD-ODF-OUTDOOR-001
40 Drawing(s) with main dimensions and tolerances in mm as
Q ves o
mentioned in 2b
41 | Packing details, as mentioned in 2i O ves O nNo

Note: The bidders who do not submit all critical documents mentioned in the above table with the bid will be rejected.
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3.2 Automatic identification system

(AIS) and accessories



PROVINCIAL ELECTRICITY AUTHORITY

m-alwmmquma TECHNICAL SPECIFICATION DIVISION

AUTOMATIC IDENTIFICATION SYSTEM (AIS)
aaauii: FuitlfFuayila: USuugendadt: - | Wosuiaud: wiil 1970 5
Usznansiaaii:

FgazdunAMANELaNIZd MU AUTOMATIC IDENTIFICATION SYSTEM (AIS)

1. vaule
3'1EJavLaEJ®ﬂmams}muLaW%u AMUAAMILADINITAINSU Automatic Identification System (AIS) Wi
IﬂjaimmawmWEJLLammwuwawmmawmEJmeiaLauamiﬂ LLﬁﬂQ‘UiL’JmLLU’JLGUG]WUVlLQW’]u
wanuuranesedalii dhiamuaniuy LLauLL‘\NLGIBULiaLﬂuaﬂ.y/liﬂﬂiy,T\]iL‘U’liJ’IENUiL”mAVIQJa’lEJLﬂLUa
T ietlestumnudmeneansiedaldon

2. AINIFUY
Automatic Identification Systern (AIS) deaillulumusnsgiu IEC 62320-1 vie IEC 62320-2

3. AuanwNg uLazsBazidaniidainis
3.1  Automatic Identification System (AIS) 3g@asUsznoulgaUnsal Virtual AIS Station 30

Virtual AIS Beacon %38 AIS Base Station @11150%1941Un 11U Cloud software e wagdl

AuALT AR

311 #5advinislitdesnidn 25 ludnsia

312 #a1afu uazaindedyining Tugrumanud VHF Maritime band 3138
161.975 MHz (CH87B) tay 162.025 MHz (CH88B)

31.3  n1sdsdayraikuy RATDMA (Random Access Time Division Multiple Access) #3©
FATDMA (Fixed Access Time Division Multiple Access)

31.4  T3Uuuunisdsfoya (Transmission mode) 1uluu Type 3 AIS AtoN station way
Operate in mode A %8 B i3 C

315 @111905U wazdatondnun1uNINggIu ITU-R M.1371 (Message formats) Loin
Message 6, 8, 12, 14 uay 21 Husdeiloy

316 nAsudgIn GPS (GPS receiver) @nunsasudygnulalitpeni 12 Yesdyann uaz
11 Sensitivity AU -142 dBm acquisition 38R Wag -159 dBm tracking #sefna1

3.1.7  aasudeyaiad AIS (AIS receiver) 8 Sensitivity 111U -107 dBm %3831

3.1.8  Transmission power output litiesni1 12 Jaa (41 dBm)

31.9  ANeIRRDFYIUNIBUDNLUU RS-232 989t 1 Wosn

3.1.10 Iwedasiodyaal Ethernet (TCP/IP, SSL) agwioy 1 wasn

3.1.11 flvlwansannug (Indicator) kuu Multi-Color indicator takn Power status, Transmit,
Networking wag Error \usgnstias

3.1.12 ﬂﬁuﬁiaaﬂﬁgﬂﬁﬁﬂﬂ’lﬂummi (Indoor) Wagn1euene1A1s (Outdoor) ﬁ’m%’umiam&%
meluoinsazfesfindanieugunsniussneudmiufndanielueinns lneineaziden
Hulunude 3.3 uazdmfumsfindmeuenemsazdosfindndougUnsaiseneu
dmsuinsmumenenenns Taeflingazdendulunude 3.4

3.1.13 A1 Operating temperature -15 °C fi3 +55 °C #i30fn11




PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

AUTOMATIC IDENTIFICATION SYSTEM (AIS)

S RIGIGLE

3.2
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3.4

3.1.14  awnsaldaulanuunasaeliiinszuanss (OC) usenulnin 12 Tiad %39 13.8 Tan
w30 24 Taan wseunasdnglinssuaadu (ACQ) 1 wia uswuliia 230 Toad + 10%
AMYE 50 1B30d
gunsniUsznay
32.1  @191n7@ VHF (VHF Antenna) Wuuseusia dnmawmeneliitseni 3 dB 97w 1 widie
322  awidygiusia Flexible low loss communications coaxial 1aadiA1 Impedance
50 ohm wieutaserh-ineaeudumia sy 1
323 @9n@ GPS (GPS Antenna) Wianaudayeyiad 31U 1 e
32.4 %9 3G/4G Router $1uu 1 i Tnndnwaresaiosdsi:
- annsasesdudyann 3G/4G ARUANA 2,600/2,300/2,100/1,800/900/800 MHz
- arwdldiu 2.4 GHz uay 5 GHz
- fgadld SIM Card 91unuliitdesnin 1 9eq
- fwedndouse LAN smnauliitesnit 1 wedn
325 SIM Card wiasldamanngliuinisinsetnglulsemalne waziinsameideu SIM Card
Tuwawes “nesinzssnussuulii (hus) mshiidrugiinnn” d1uu 1 mie
3.26  uwhulan (Tablet) Tneiswavdenduluniy “C3 Schedule of detailed requirement”
32.7  mouiwmeslindn (Notebook computer) Ineiistvasideaduluniu “C3 Schedule
of detailed requirement”
gunsnfszneudmivAnsanieluein anudoamsdmiusarsemaazszylu “C3 Schedule
of detailed requirement”
niloudasunasdnelnfiinszuanss (DC power supply) IRaudnuaognsios ot
- Input Voltage 230 V AC
- Input Frequency 50 Hz + 10% 30AN1
- Output Voltage 13.8 V DC + 5% %50 24 V DC + 10%
- elvaalaldtesnit 10 wouwUs
- fhwednlddu 10 Alansy
'qﬂﬂszﬁﬂizﬂaué’m%’uam&’jmmuaﬂmmi AIUADINITA M ULAALI18N15 I8y Y
“C3 Schedule of detailed requirement”
3.4.1 ﬁw%aﬂﬁaﬂﬁuﬁ’lﬁ’izﬁumiﬂaﬂffu (Degree of protection) lsitfesnin IP 56 dmsuinga AlS
342 WUALABIWUU Sealed Lead Acid (SLA) n3e Valve Regulated Lead Acid (VRLA) 9U1#
12 Thad anuqlaitfesndn 100 weawys-dalu
3.4.3 waduaseiing (Solar cell) dmutszglitilituuunine 12 Taad wunalinindy 20 Snd
3.4.4 gunsalauaNmMsUssglii lifuLunmeIsessufunseiulnih 12 Taad wazanansals
nszualniilnanuldlitosndn 10 wenuds-4alus

Junldsuaudia: USuugeasen: - | Wasuawin: #2370 5
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35 @unsaaiIaAieung (Mark) uansiuisvesyjuiniewsneniadeiaiiouads (Virtual AIS
AtoN) g1
351 annsnuansuiesnenaiealiousis LansusnuLIUANLTINE LARLARILL)
aeadaliin elhFeiduaunsiinans AIS Adgandrundainaidasndald
ansnsaveafiuiaesisnefsnanle
352 annsouansueiemnenaioaiouaiduiiuifliamsofeiojuedemnemaie
39la
3.53 aunsoiiin 61 LazauiniosevejuAIonaneaFolaieuadld
3.5.4 annsainnadeyaluszuu Cloud server menisiisiasnwiamiuUaendie (Encrypted)
18 Login 1153 UUNIY Web Browser Aoun1sinlganula
355 @snsaaieuiRsesnevEeLaiouats nlitdosndn 20 9n Tusrslinisues AlS
3.6 aansadinniu (Monitor) MUYBsEUY HiunaeIetiedumesiin vugunsaiieies
AR (Computer), WULARA (Tablet) Laganisnluu (Smartphone) 16t
3.6.1 @nnsadeansiugldauriiu Web browser Wleinisinnuaniuzyesdoiduaynsy
Fyasihndusnafitaeedaliilg
3.6.2 annsnihamuamuzveadofuaynsfidyasdnandsiuiffmuall wuu Real-time
(aragiu) 1o
363 annsatuiindeya (Record) M3asnasvesiFaifiuayys wazanunsaidngfoundals ield
Tunsieseideya uaddlumsmasumssidumstestuanudemeseaendaléh
37 awnsavhnswisdiould (Alert)
3.7.1 awsnfinuani1sRaaing (Rules) iilefiansaninfanssufiidatutuasfusunsose
yindau uarlilunmasunissudunsdesiuaudemedemeiailaldild
3.7.2 awisofunsudafioufisamudssiionssindulfandeiuagmsiidunlnduuiiae
anaiailaléi
38 dlszuunisUesiu (Prevent)
3.8.1 ansndsfernuudaiieulusudeifuaymsiifnga AIS 1ilaeslui Weidunsdestu
nahnguRimmdwiflensaziinty
3.8.2 @1U13ONNUAYILANTDINITUINADY KATAINITARIAFOUANIUNIBNE (E-Mail) uay
Foau (SMS) lusaudaruay irunaniedisdunesiin lusgunsaiinies
AoNfimes, uiiuldn wazaunsvlvy tileudaiouls
39 @nnsnuds Event logs Wudldmunsu lnedineasdendai:
3.9.1 Zone (fluiiidRvnssuiifianudsainin)
3.9.2 Rule group (nszideuilldvinisfmunld)
3.9.3 Vessel name (Jovasi3oifiuaums)
3.9.4 WNgay MMS| vad3eLAuEyNT
3.9.5 MNEAY IMO YBAuIBLAUALYS
3.9.6 Fufl waghaiAnAanssuitnnudes
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3.9.7 #fa Latitude Lag Longitude FiAnRansIuTiTen e
3.9.8 Call sign ¥i30UNNSTHNVIUVDUIBLAUALNT
3.9.9 @n1UzY0d Safety message ﬁlé’u%’ﬂLﬁauiﬂé’fqL%aLauaagmﬁﬁﬁaﬂﬁuﬁma%Lﬁué’umw
Honinegau
310 annsousnUszinnveaioliuaynsidyandiundinuinisvesssuuld lasuoniFeiiu
auvsuiazUszinveanduusazd

nsuirgedne
Adt Rz ABdnuNUNITUTShwgUnsal AS uargunsaluseneu UsednUeeetey 2 asalusening
seplIa N TulsEiu ngglauesimai esduenan sununsUngesnmY nieuiunstudeiaus

=,
. NMnausy

Adty 19T Aesdnr nausHNTIU Msuitelam waznisuniseinw leegedwiey anunisinin
duglinia Wunategates 3 Ju ndeugiionisldeuniwsingy wsenwilve lnglidnanldine
nnstilihduginig lnediauesaagdestuenansimuanisineusus nieudunistiudeaues

. Nssuusenu

AdIeRessulsEiy AS wargunsniUszneu Wuszezial 1 U duanfunmsinihaiugiiniald
asrvsugunsaluazszuulildanu TeglusssznanTudssiudang 1 adygyresuraveumtasuau e
WasugUnsainiademeanmsldaumuuni nglifadqldieanmslnihdiuginaudetnde

. BAYLNA

71 gunsaifidndennanemsdionduved uaglinegnldnusndeuy

72 fiufeausdesaussimsioniie

7.3 windgunsaliasy (Option accessories) wazaxnad15049 (Spare parts) W@:?J'wé’fal,aualmm
swnswdouTeemiende sl Tuduvesgunaaliaty uazeslnadises agligninnm
Tumsfinnsanutsiusa uagmslwiidiuninieanuanifistogunsaifinariuiesenis
viennsemslasyusau ielidetoe

74 fiudeiausazdesduninaiden uarsisazideamiamaiinves Virtual AIS Station 1138 Virtual
AIS Beacon v AIS Base Station uazgunsailszneumude 3 wisudunsdudelaus

75 fBufeiausazdesdu Diagram e Drawing msvihnuvesszuuiiauysainfeutunsiudelaus

7.6 Virtual AIS Station w3 Virtual AlS Beacon w38 AIS Base Station fioadusguuiisinsilule
uaTa nialihmsmasesldnuiumitsnuifuinveuaiaiud vievtisanuiiguaae
wbaldi vdoviodsing wieviedsthiiuldh Tuntshiuguaresmensnmavieenyu fieglu
Uszinalnoviomsusana lnegduteiausazdesuunienanssenanmnioniunsiudoiaus

7.7 msifrdugiininaeiin1sInvinunelay Maritime Mobile Service Identity (MMSI) s
ﬁﬁmuﬁﬁaﬂmiﬁlfé’j’mw,ﬁaiﬁdﬁmmﬂﬂsLmiuaﬂué’aqﬂﬂiai
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7.

8 wAnfnI/UsswmAkGn Laru vae Automatic Identification System (AIS) fasia il lakun1s

n3vaeuuTeUMIIiNYaziBundenAiasaUAvaIMsiiduginig

- Kongsberg/Norway 3u BS610
- Vesper Marine/New Zealand §u VAB1252
- CNS Systems/Sweden q’u VDL6000/FASS

outeraueNdunan i/ Uszimagnan waz§uves Automatic Identification System (AIS)
fanandnediu annsaduuAnandenndndasilunisBudeiaue Tnglidesuuu s1vaziBennis
wAAY83 Virtual AIS Station %39 Virtual AIS Beacon #38 AIS Base Station LLazqﬂﬂiﬂj
Usgnouswitsyylilude 7.4 16 dwsviiudeaueidundnfad/Ussmednan wagiudug

LABIIULBNATNBUTTNBUNISNINTUNIBENASUAIUNINS DUAUNTEUT BLEUD

aya v

519821080 LazlaNasTIH IUTDLALDADILUUINDUTZNIUNITRINTAN

v

S1UNNSENANTANALTINE U DL AU DAL ADITAAIUINITDUNUNSE LY BLEUD

v Y
=

(nyansonsIwasiBunlunias31enIs)

2 LNE15919949
f 518015 LONAITUUY Y
(ORI ED)
1 [ununisungedneigunsal AIS wazaunsaidsenau | D O Ll
UsedTathaten 2 asslusymnsrezsnmmsSulseiy
2 | wenansivuanisineusudsnisldau msudtadagwn | A8 O 1ud
warmMIUITIs N
wAnadonuansaeifiaue Qi O L
4 | swazduamanaiinues Virtual AIS Station wise Virtual | '8 O Lidl
AIS Beacon %38 AlS Base Station LLazqﬂﬂiiﬁ‘dizﬂa‘U
mude 3 (lawgndnias/AUsema wazgu Nuenmiean
fszylilude 7.8 dosdumvasiBuamamaiasingn)
5 | Diagram #%® Drawing maﬁwmmaqaxwﬁawﬁaﬁ Qa O g
6 |wiledesusosmsiiluldaueis mnvthenufiquaans | A8 O Ll
wdaldih wieviedsing ieviedaiufulgi Tunisiiiu
AUaveIn1IIvATMIolenu fogluuszmalnenie
AU TELA
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PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

Specification No.:

: AUTOMATIC IDENTIFICATION SYSTEM (AIS) Page 1 of 2

C3 Schedule of detailed requirement

Invitation to Bid No.:

Item

PEA
Material
No.

Quantity

Description

system(s)

1.1
1.2

1
1

121
1.2.2

123
1.2.4
1.2.5
1.2.6

1.2.7

M Automatic Identification System (AIS)
%0 gUNIaiUTENaU WravyaUsEnaumme:
_ 1 e @191n7e VHF
1w aneidgyead vl Flexible low loss communications
coaxial
_ 1 e @e1n1a GPS wiowanedoyeyn
_ 1wl 3G/4G Router
_ 1 3y SIM Card
1w uituide (Tablet) dosilnnidnunisdsd:
wheUszanananans (CPU) : mada 1.5 GHz videfnin
MheANg RAM . laitiosnin 4 GB
Mg ROM - laitosnin 64 GB
39079 (Display) . ywalitosndn 9.7 @
nsi@ewse (Connection) : - Wi-Fi (802.11 b/g/n)
- GPS
- 9¥UVU 3G/4G ®39ANIT LU
fasnanelusaiaes (built-in)
_ 1 e Wadnmaufiames (Notebook computer) A4l

ANl
mheUsvanananans (CPU)  : Core i5 Ausa 2.4 GHz visefnin
8RN (RAM) - laitlosndn 4 GB
mhedniudeya (Hard Drive) : Auglitesndt 1 T8
290 (Display) - auelidesnit 12 i
Optical Drive : DVD-ROM Drive %#397n71
n1si¥eusio (Connection) - 10/100/1000 Base-T #i38fin1

- Wi-Fi (802.11 b/g/n)
seUUUUANS (Operation system)Windows 10 videlieiduange
Usznaumme:

1) szuvuuinisveddadnaeuiiones assosdinuaudaniy
mmﬁﬂumw’huﬂﬁﬁWLLauﬁSmﬁwéﬂwiﬁhmaﬂé\’aqmmgwuw

2) waudl¥a (Antivirus) wuasuawﬁmﬂm’]uaﬂmaqmmgﬁma

3) wndl3ane (Wireless mouse)

4) gunsalielnindwiuaeuiawesiindn

5) nsgihdmsuaeuiwmesidndn

)

n
6) duq muunspIuirEauazgUnsaiis L Iudmiumsldo
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TECHNICAL SPECIFICATION DIVISION

Specification No.:

: AUTOMATIC IDENTIFICATION SYSTEM (AIS) Page2 of 2

C3 Schedule of detailed requirement

Invitation to Bid No.:

Item PEA
Material Quantity Description
No.
131 9n gunaivszneudiusuinsamelueans usiasgmUssnausie:
13.1 1 wihy wdeulauvasdigliiinssuanss
14 _1 9n Qﬂﬂiﬂjﬂiﬁﬂ@Uﬁ’]ﬂ%Uaﬂg?ﬂﬂ’]EJ‘U’e]ﬂ’mﬂ’ﬁ wiasyAUITNOURIE:
141 _1 iy dviondesiuii
142 _1 e uwunme’
143 1 vde waduasoiing (Solar cel) dmsudsealnfinlviiu
LUALAES
144 1wy gunsalmuaunsuseq i lifuiummnes
guUnsalUsznauLilaiden (Option accessories) dwsusIonsi 1
2 - 1 lot
a¢lwiadn509 (Spare parts) A1w§usEn 1
3 - 1 lot




3.3 Outdoor optical distribution frame

(Outdoor ODF)



Outdoor Optical Distribution Frame (Outdoor ODF) Specifications
Specifications No.: CDD-ODF-OUTDOOR-001

Specifications No.: CDD—ODF-OUTDOOR-OOlf

TECHNICAL SPECIFICATION

(1) - Outdoor ODF used for outdoor applications and shall be install outdoor on concrete pole or
wall. (Include accessory for install on concrete pole and wall)

(2)  Outdoor ODF shall be totally protected against dust and protected against strong jets of
water. (Same as IP65)

(3)  Outdoor ODF shall support the termination of 48 fibers or better which have 24 fiber per
splice tray or better and Individual removable each splice tray outdoor type

(4)  Outdoor ODF shall support adapter type at least FC, S(f:, L{C, ST.

(5)  Outdoor ODF shall have cable entry at the bottom not less than 4 ports use cable glands.
And Provide rubble sealing 4 mm thickness for water protection. ‘

(6)  The dimension of Outdoor ODF should be less than or equal to (W) 390 mm. x (H) 465 mm.

x(D) 162 mm. and have one door lockable and keys

A weatherproof lock is provide by Cyllnder Lock with Sealing cover,

Outdoor ODF body made of Aluminum or stalnless steel thickness shall be not less than
1.5 mm. and powder coated 65 microns. All screw or nut made of stainless steel ,

Outdoor ODF bracket (I frame) made of Galvanizing Hot dip or Aluminum thickness shall be
not less than 2.0 mm. and can be sliding.

nesaBnLuUsEUUADas Page 1 of 2 j‘/
fhodpasuasinsnuuiay (Signature) ~ May 2020






