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2.2.2 Surge Arrester 115 kV
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Invitation to Bid No.:

C

C1

1b

1c

le.l

TSP

PE4

Material, equipment, and specifications for 115 kV SURGE ARRESTERS

General material and packing instructions
Additional to the general instructions, the following shall be observed:

Scope
These specifications cover 115 kV surge arresters (Hereinafter called the surge arresters) of non-linear
metal-oxide resistor type without spark gaps and accessories suitable for outdoor installation in 115 kV

50 Hz substation and transmission line.

Standards
The surge arresters shall be designed, manufactured and tested in accordance with the following

standards:

Thai Industrial Standards (TIS):
TIS 2366-2551 [IEC 60099-4  Metal-oxide surge arresters without gaps for a.c. systems
Edition 2.1 (2006-07)]

or Intemnational Electrotechnical Commission (IEC):
IEC 60099-4: 2009 Surge arresters — Part 4: Metal-oxide surge arresters without gaps for a.c. systems

And all other relevant standards, unless otherwise specified in these specification.
PEA will also accept the surge arresters designed, manufactured and tested in accordance with the

later edition of the above 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.

Principal requirement

Design

The surge arresters shall be of metal oxide type and housing of the arresters shall be silicone rubber.
Each arrester shall have pressure relieve design for relief internal over-pressure.

The surge arresters shall be self-supporting base mounted and designed to be mounted on solid hot-dip
galvanized steel supporting structures provided by PEA.
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The surge arresters and all associated equipment shall be designed and constructed for outdoor
installation and operation and shall be capable of continuous operation at the specified ratings under

the stated site and service conditions.

1¢.2  Site and service condition
The surge arresters shall be suitable for using in tropical climatic area and shall be capable of

operating at its full ratings under site and service conditions as listed below:

Seismic activity 0.3g
Maximum wind speed =100 km/h
Maximum recorded rainfall 250 mm/day
Number of days with thunderstorm 100 days/year
Average rainfall 20 mm/day
Mean maximum annual relative humidity 94%

Mean minimum annual relative humidity 79%
Minimum daily relative humidity 17%
Maximum temperature of surfaces exposed to sunbeam 80°C

Mean minimum daily temperature 24°C
Maximum ambient temperature 40°c"
Minimum ambient temperature 11°C

Altitude up to 1,000 m above sea level

Note: ™ According to IEC 62271-1 over 40°C will be possible under special requirement.

1e.3 Ratings and characteristies
The surge arresters shall have rating and characteristics as specified in Table 1.

Table 1
Rating and characteristics of the 115 kV surge arresters

JEEes | - |
Nominal system voltage kV r.m.s.
Maximum system voltage kVr.ms. 123
Rated voltage (U) kV r.m.s. 96 |
Rated frequency Hz 50
\ | | Nominal discharge current (1,) KA peak 10
T S p | Maximum residual voltage (U,_) at the nominal kV peak 2.85Ur
e discharge current
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1e.5

1c.6

1d
1d.1

Rated short-circuit current kA r.m.s. (sym) 50
_Hi@-cum:m impulse withstand kA peak 100

Line discharge class = 3
Minimum long-duration current impulse withstand:

- current A peak 500

- virtual duration of peak us 2,400
Minimum energy capacity kJ/AV 7
Minimum creepage distance between live part to mm 3,810
ground
Line terminal - 4-hole NEMA pad
Housing:

- material - silicone rubber

- colour . gray

Surge counter
Surge counter using for recording number of discharges and measuring leakage current of the surge
arresters shall be provided if required by PEA (See “C3 Schedule of detailed requirement™).

Manufacturer’s experience

The bidders shall give evidence about long term manufacturing and sale experience of the surge
arrester’'s manufacturer. The manufacturer shall has manufacturing and outside country sale
experiences of surge arresters used in 115 kV power system or above of at least ten (10) years.

The bidder shall submit manufacturer’s surge arresters supplying list indicating name and country of

customers, model of the surge arresters, system voltage and year of delivery.

Tests and test reports

Type tests

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

(1) Insulation withstand test on the arrester housing
(2) Residual voltage tests

Long-duration current impulse withstand tests
Operating duty tests

Short-circuit tests

Internal partial discharge tests
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(7) Test of the bending moment
(8) Radio interference voltage (RIV) test
(9) Weather aging tests”

In addition, the following test item shall be carried out:
- Seismic withstand tests in accordance with IEEE 693: 2005 or later edition. Alternatively,
calculations of the surge arresters withstand capability against seismic action will be also accepted.

Note:

" PEA will also accept the 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 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:

(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/EC
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, Chulalongkom
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 surge arresters with silicone rubber housing for using in system voltages of
115 kV or higher, PEA will accept type test repori(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,
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The bidders or manufacturers who prefer to carry out the type tests of the surge arresters by the
laboratories or by the manufacturer themselves without the qualification mentioned above, the detail
of the test facilities of the laboratories or the manufacturer shall be submitted to PEA for approval
before proceeding the tests and before the bid closing date. PEA reserves the right 1o send
representatives to inspect and witness the tests with the cost of the bidders or manufacturers.

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 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

(2) In case the proposed surge arrester has been registered for PEA Product Acceplance, the not-
expired registration certificate counted to the bid closing date can be submitted, or

(3) In case the proposed surge arrester has been registered for Product lists for substation tumkey
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 surge arrester specified in the

PO or BOQ or registration certificate shall be the same product, type/model and all ratings as the

proposed surge arrester for this bid.

The cost of all tests and reports shall be borne by the bidders/manufacturers/contractor.

1d.2 Routine tests
(1) The surge arresters shall be passed the routine tests in accordance with TIS 2366-2551 or IEC
60099-4: 2009 at least the following test items"":
(a) Measurement of reference voltage
(b) Residual voltage test
(c) Internal partial discharge test

Note:

" PEA will also accept the surge arresiers 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,

q"
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(2) The surge counter shall be passed the routine tests in accordance with the relevant standard at
least the following test items :
(a) Surge counting device test
(b) Leakage current meter test

The list of the routine test shall be submitted with the bid

le  Packing
Each set of the surge arresters including all accessories shall be packed in a suvitable package.
The packages of the same item shall be packed in seaworthy wooden case(s) to avoid damage during
transportation; or the packages of the same item shall be packed in suitable package(s) for delivery by
container.
Each wooden case(s) shall be strong enough for stacking over with at least another one.
If the wooden case(s) is made of rubber wood (Yang-para or Hevea brasiliensis), the wooden parts
shall be treated with wood preservative.
The details of wood treatment shall be described.

TSP

i
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Material and packing data shall be submitted with the bid
The bidder has to submit the following data and details of 115 kV surge arrester and accessories.

Critical document of the 115 kV surge arresters (See page 11 0of 11)

Design data and guarantee of the 115 kV surge arresters
(See page 9 of 11 to page 10 0of 11)

Drawing of 115 kV surge arresters including all accessories with main dimensions in mm

Detail of the 115 kV surge arresters

- Manufacturer’s name/country of origin

- Catalogue

- Test certifications

- Specifications of materials used for the component parts

- Detailed drawing(s) with dimensions and tolerances in mm
- Details about working of metal-oxide

- List of routine test
Specification of materials for the associated component

Packing details

Packing method (shown by drawing(s), and describe packing materials)
Number of sets in each package (one)

Dimensions of each package in cm

Gross weight of each package in kg

Net weight of each package in kg

Number of packages

Type of storage facility required (indoor/outdoor)
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Note: Conditions for documentation and consideration

The Contractor has to supply documents as follows:
(1) Three (3) sets of instruction books for the transportation, storage, installation, operation and
maintenance shall be packed together with each package in English and/or Thai.

(2) Three (3) sets of test reports of type tests and routine tests of the proposed 115 kV surge

arresters shall be send to the Authority, before shipment, at the following address:

| ey
TSP

L

Substation Construction Division
Provincial Electricity Authority
200 Ngam Wong Wan Road, Chatuchak
Bangkok Metropolis 10900 Thailand
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Design data and guarantee of the 115 KV surge arresters

1. 115 kV Surge arresters

an

_ Descripton | Unit | Required Data
Manufacturer - -
Manufacturer’s type/model = -
Standards 2 TIS 2366-2551 or

1EC 60099-4: 2009
Type tested YES/NO YES
Type test certificates or repon, reference number - -
Manufacturing and sale experience of the manufacturer YEARS Z10
Rated voltage (U,) kV r.m.s. 96
Continuous operating voltage (U,) kV r.m.s. -
Rated frequency Hz 50
' Nominal discharge current (1) kA peak 10
Maximum residual voltage (U,_.,) at the nominal kV peak 2.85U,
discharge current
Rated short-circuit current kA rm.s. 50
(sym)

High-current impulse withstand kA peak 100
Line discharge class - 3
Minimum long-duration current impulse withstand:

- current A peak 500

- virtual duration of peak us 2,400
Minimum energy capacity kI/kV 7

' Minimum creepage distance between live part to ground mm 3,810

Line terminal - 4-hole NEMA pad
Housing:

- material - silicone rubber

= colour - gray
Seismic withstand tests/calculations - 03g
Overall dimensions of arrester as per - .
DABWINE INOL s nssanvsnsssnssonssnssnssansmsnrssnnsnssmsssnans

- length ¥~ ' mm 5

(R
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— _
mm -
' Surge counter with leakage current indicator YES/NO | (If required by
PEA)
Weight of one surge arrester including accessories kg -

2. Surge counters (If required by PEA)

Manufacturer’s type/model - -

Display for leakage current measurement - Build-in analog
or digital display

Display for recording the number of surge arrester digits 26

discharges

Minimum counting current (8/20 ps) A peak <200

Measuring range of leakage current mA 0.1 to 50

[Tsp

"
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The copy of previous Purchase Order (PO) or contact with | [J Yes O No
Bill of Quantities (BOQ), or
PEA Product Acceptance registration ceﬂiﬁcat;,nr O Yes ONo |
Product lists registration certificate O Yes O No
2 | List of routine test O Yes O Ne
3 | Design data and guarantee of the proposed 115 kV surge | (J Yes O No
arresters (Page 9 and 10)
4 | Catalogue(s) of the 115 kV surge arresters and all associated | [J Yes O Neo
equipment
Specification of materials for the associated component O Yes O No
Drawing(s) O Yes O No
Packing details O Yes O No

Note:
The proposal without the critical documents will be reject.

T

TSP
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C3 Schedule of detailed requirement

TSP

housing, single-pole, self-supporting, base-mounted.

Note:

The bidders have to submit the sufficient references describing the previous
experience of the suppliers (e.g. list of supply of equipment and/or materials
having the same or similar design as proposed, field experience, the
registration of TISI, the copies of license, and/or the inspection to supplier's

factory by PEA’s inspectors, etc.) to the satisfaction of PEA.

Invitation to Bid No.:
' PEA
Item Material Quantity Description
No.
1 - set(s) | 115 kV Surge arresters with surge counter, with:

1040000205 1.1 Surge arresters, for 115 kV system, metal oxide type, silicone rubber
housing, single-pole, self-supporting, base-mounted.

1040000203 1.2 Surge counter, for recording number of discharges and measuring
leakage current of the surge arresters, outdoor type, suitable for using
with the 115 kV surge arrester, with:

Display:

= for number of discharge : not less than 6 digits

- for leakage current measurement  : built-in analog or digital display

Minimum counting current (8/20 ps) : not more than 200 A peak

Measuring range of leakage current  : 0.1 to 50 mA, or better

Complete with line terminal connector, earth terminal connector,

instruction manual and accessories.

Surge arresters, for 115 kV system, metal oxide type, silicone rubber

2 1040000205 set(s)
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2.2.3 Outdoor Termination
kits for 115 kV
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Material, equipment, and specifications for TERMINATION KITS FOR 115 kV XLPE CABLE

General material and packing instructions

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

Scope
This specification covers the termination kits to be used with underground cable 115 kV, single-core,
copper conductor, cross-linked polyethylene insulated, copper wires screen and polyethylene sheath

cable.

Reference Standards

The terminations shall be manufactured and tested in accordance with following standards:

International Electrotechnical Commission (IEC):
IEC 60840: 2011 Power cables with extruded insulation and their accessories for rated voltages above

30kV (U, =36kV)upto 150 kV (U, =170 kV) - Test methods and requirements

Or American National Standard Institute (ANSI)/ Institute of Electrical and Electronics Engineers (IEEE):
IEEE 48-2009 IEEE standard for test procedures and requirements for alternating-current cable
terminations used on shielded cables having laminated insulation rated 2.5 kV

through 765 kV or extruded insulation rated 2.5 kV through 500 kV

And all other relevant standards, unless otherwise specified in these specification.
PEA will also accept the termination kits tested in accordance with the later edition of the above

standards.

Principal requirement

General

The cable termination kits shall be designed and manufactured for outdoor installation and operation in
tropical climatic area and highly contaminated atmosphere and shall be capable of operating at its full

ratings in the following service conditions mentioned:

Altitude : up to 1,000 m above sea level

Ambient air temperature : upto 40°C

Average relative humidity in any one year : up to 94%

Climatic condition . tropical climate

System voltage : 3-phase, 115 kV solidly grounded neutral
Rated frequency : 50Hz

I



664

mﬁiniuuqllr-m

@ PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

TERMINATION KITS FOR 115 kV XLPE CABLE

Specification No.: RCBL-046/2558

Rev. No. : 2 Form No. 04-14.2

Approved date: 17/9/2015

Page 2 of 7

1c.2

Constructions

The housing of the terminations shall be composite material. The Fibre Reinforced Plastic (FRP) tube
shall be made of uncut glass fibre epoxy composite and the housing’s shed shall be made of hydrophobic
silicone rubber. Insulator flanges shall be made of corrosion resistant aluminium alloy.

The stress control for cable shield terminus may be of molded stress cone or voltage gradient tube. The
stress control by tape wrapping shall not be accepted.

The top connector for cable’s conductor and the top plate or cover of the terminations shall be
separated components.

Fluid-filled oil (Insulating oil) with preheating shall not be accepted.

The termination kits shall be suitable for cable having copper conductor diameter, range of diameter

over insulation and range of overall diameter as specified in Table 1.

Table 1
Physical dimension of 115 kV single-core XLPE underground power cable

115 kV underground power cable Unit Dimensions
Nominal cross-sectional area of conductor mm’ 800 1,200
Diameter of conductor + 1% mm 34.0 43.0
Thickness of insulation mm 16.0 16.0
Range of diameter over insulation mm See “C3 Schedule of detailed requirement”
Total cross-sectional area of copper wire screen, minimum mm’ 95.0 120.0
Range of diameter over sheath mm 86 — 96 93-101

The termination kits shall be provided with:

(1) The connection to underground cable conductor shall be torque-controlled bolt type or shear bolt
type. The connection by compression type connector or by exothermic welding method shall not
be accepted.

(2) The connector for connecting the terminations to the overhead aluminium conductor size 400 mm’
shall be terminal pad and aluminium cable lug with 4-hole NEMA terminal pad. The connector shall
be furnished with mounting hardware, bolts, nuts washers and spring lock washers of stainless steel.

(3) Grounding device for earthing the copper wire shield including earthing terminal shall be furnished.
The grounding device by exothermic welding method shall not be accepted.

(4) Terminators and earthing terminal shall be electrically separate from support frames by suitable
composite supporting insulators. The supporting insulators shall be furnished by supplier.

(5) Base plate or supporting plate suitable for supporting the terminations. The plate shall be made of
non-magnetic material or other material but having eddy current protection design (such as

horseshoe galvanized steel plate, etc.).
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1c.3

1c4

1c.5

1c.6

(6) Special tools (without such tools, cannot be installed completely) needed for installation
terminations as mentioned in the installation instruction shall be supplied free of charge at least
one (1) lot. (See “C3 Schedule of detailed requirement”)

(7) Each stress cone shall be marked the series number and size number or cable insulation

application range.

Ratings and characteristics
The minimum requirement of ratings and characteristics of the termination kits shall be according to

Table 2.

Table 2

Ratings and characteristics of the termination kits

Ratings and characteristics unit Requirements
Maximum operating voltage (U, ) kV r.m.s. 145
Rated lightning impulse withstand voltage (BIL) kV peak 650
Partial discharge measurement pC <5
Creepage distance between live part to ground mm 4,495

Manufacturing Experience

The manufacturer shall give evidence about his long term experience in manufacturing of the termination
kits. The proposed termination kit shall have been supplied to customers outside country of the
manufacturer for not less than five (5) years counted to the bid closing date. The supply list indicating

type of terminations, country and name of customers and year of delivery shall be submitted.

Training course and supervision for installation
In case PEA require for training course and supervision for installation (See “C3 Schedule of detailed
requirement”) of the proposed termination kits, the bidders shall provide qualified person with the
minimum experience stated hereunder:

- Having a certificate stated that he is an authorized person of the manufacturer

- Having certificate from the client to declare for his supervising experience for the 115 kV or above

termination kits for XLLPE power cable

The Bidder has to submit a supervisor’s Curriculum Vitae (CV) and the above mentioned certificates

within fifteen (15) calendar days after the bid closing date.

Tests and Test reports
The proposed termination kits shall have successfully passed all the type/design tests in accordance

with the IEC or IEEE standards as specified in clause 1b at least the test items specified in Table 3.
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Table 3

Type/design test items for the termination kits

IEC 60840: 2011

IEEE 48-2009"

- Power frequency voltage test after impulse voltage | -

test, at 15 min

- Partial discharge test

- Impulse voltage test

- Heating cycle voltage test -

Power frequency voltage withstand test

Partial discharge (corona) extinction voltage

withstand test

Lightning impulse voltage withstand test

Cyclic aging test

The type/design test report performs on the terminations with higher rated voltage will be also covered

the termination kits with lower rated voltage, but the termination kits shall have same type or same

[ ) . .
family ', same material and same manufacturing process.

Note:

()]

PEA will also accept the termination kits passed the type/design tests in accordance with the later edition

of the above standard which may have a different test items or test procedure.

@

Same family means same internal design principle but may have a different cable dimension or different

metallic screen.

All items of the type/design tests shall be conducted by the acknowledged independent testing laboratories.

The following independent testing laboratories and institutes are accepted by PEA:

KEMA
V’Fall
CRIEPI
EdF
CESI
PLI
STRI
TCA
OHT
EGAT
HVRL
SATS
Intertek
IPH
FGH
IEH
NEETRAC :

: KEMA Laboratories

. Statens Vattenfallsverk, The Swedish State Power Board

: Central Research Institute of Electric Power Industry

. Electrical de France

: Centro Elettrotecnico Sperimentale Italiano

: Powertech High Power Laboratory

: Swedish Transmission Research Institute

: Testing and Certification Australia

: Ontario Hydro Technologies

: The Electricity Generating Authority of Thailand

: High Voltage Research Laboratory Faculty of Engineering, Chulalongkorn University
: Scandinavian Association for Testing Electric Power Equipment

. Intertek

. Institute "Priiffeld fiir elektrische Hochleistungstechnik" GmbH

: FGH Engineering & Test GmbH

. Institute of Electric Energy Systems and High-voltage Technology

National Electric Energy Testing Research and Applications Center
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1d

The bidder are at liberty to quote the meters which are tested by the other independent testing
laboratories not mentioned above, but have to be subjected to approval of PEA before the tests are

proceeded and before the bid closing date.

PEA will also accept type test reports accordance with the relevant IEC or IEEE standards conducted
by the manufacturer or other independent testing laboratories not mentioned above. In this case the
bidder shall submit evidence of the manufacturing experience of at least twenty (20) years of

termination kits used in 115 kV or higher transmission system.

The type test certificate or type test reports shall be submitted with the bid or within fifteen (15)
calendar days after the bid closing date. The Item offered without submitting the type test reports shall
be rejected.

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

The routine tests shall be made in accordance with relevant standards.
The partial discharge test and AC withstand test shall be standard factory routine test items for
each individual stress cone of the termination Kits.

The routine test reports shall be submitted with each stress cone.

Packing

Each termination kit shall be packed in a wooden crate individually with a suitable lock for damage
protection of the terminations when transported, with instruction manual approved by authorized or
certified person of the manufacturer for installation in Thai and English language. A list of materials
with their expiry date shall be supplied for each package.

If any parts are packed in the wooden crate for containerized shipment, the wooden crate shall be
arranged into pallets so as to facilitate their movement by forklift trucks.

Plastic foam/carton shall not be accepted.
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C2 Material and packing data to be given by bidder

2a Technical proposals
The attached sheets for termination kits are the form for filling technical data.
All blanks shall be filled in with the required information and figures.

2b Drawing with main dimensions and exact installation instruction of termination kits shall be
submitted.

2¢ List of special tools as mentioned in 1c.2, (if any).

2d Packing details

Principal dimensions of each package in cm
Gross weight of each package in kg
Number of packages in each case

Principal dimensions of each case in cm
Gross weight of each case in kg

Volume of each case in m’

Number of cases
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Technical proposal for 115 kV XLPE cable termination kits

PEA Material No. ......................
Characteristic and Rating Unit Proposed data

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 voltage test (IEC) kV

For 15 minute, dry
Power frequency voltage withstand test (IEEE)

For 1 minute, dry kv

For 6 hours, dry kV
DC withstand voltage, for 15 minutes, dry (IEEE) kV
Partial discharge voltage at .......... pC 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
Material (silicone rubber, etc.) -
Creepage distance between live part to ground mm
Stress control
Method (stress cone, voltage gradient tube, etc.) -
Type (slip on, etc.) -
Material -
Connector at underground cable side
Type -
Material (copper, etc.) -
Conductor size to be accommodated with mm’
Range of diameter of conductor to be accommodated with mm
Connector at overhead conductor side
Type (clamp, etc.) -
Material -
Conductor size to be accommodated with mm’
Range of diameter of conductor to be accommodated with mm
Manufacturer’s experience years
Instruction manual for installation in Thai and English language Yes/No

I



670

PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

Specification No.: RCBL-046/2558 : TERMINATION KITS FOR 115 kV XLPE CABLE Page 1 of 2

C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Item Material Quantity Description
No.

1 1020150204 1.1 set(s). Cable termination kit, outdoor type, suitable for using with
115 kV underground power cable size 800 mmz, with:
Range of diameter over cable insulation : 67 mm — 73 mm
Complete with necessary installation materials, installation instructions and
accessories
1.2 lot(s). Special tools for installation termination kit in item 1.1. (if any)

2 1020150207 2.1 set(s). Cable termination kit, outdoor type, suitable for using with
115 kV underground power cable size 800 mmz, with:
Range of diameter over cable insulation : 77 mm — 80 mm
Complete with necessary installation materials, installation instructions and
accessories
2.2 lot(s). Special tools for installation termination kit in item 2.1. (if any)

3 1020150208 3.1 set(s). Cable termination kit, outdoor type, suitable for using with
115 kV underground power cable size 1,200 mm’, with:
Range of diameter over cable insulation : 76 mm — 83 mm
Complete with necessary installation materials, installation instructions and
accessories
3.2 lot(s). Special tools for installation termination kit in item 3.1. (if any)

4 - lot | Supervision for installation the termination kit in Item 1.

5 - lot | Optional accessories for termination kit in Item 1.

6 - lot | Supervision for installation the termination kit in Item 2.

7 - lot | Optional accessories for termination kit in Item 2.
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C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Item Material Quantity Description
No.
8 - lot | Supervision for installation the termination kit in Item 3.
9 - lot | Optional accessories for termination kit in Item 3.

Notes:

1. The bidder has to quote the unit costs; and portion of each item shall not be

considered.

. The bidder has to quote on the supervision for installation and optional

accessories (if any) with their lists of quantities and itemized prices; PEA
reserves the right to purchase on supervision for installation and optional

accessories by some or all of items, to adjust their quantities, or cancel them.

. PEA shall purchase the cable termination kit, special tools (if any),

supervision for installation and optional accessories from one (1) bidder.

. Evaluation and comparison of bid price shall not include supervision for

installation and optional accessories.

. For the products which have never been used in PEA’s system, PEA reserves

the right to request for the installation demonstration. In case the bidder
cannot carry out to demonstrate within thirty (30) days after being informed
by PEA or the installation procedure is not suitable for PEA’s system, the
bidder’s proposal shall be rejected. However, bidder can initiated PEA for
the installation demonstration before bid closing date by issuing the official
letter to the Procurement Department and clearly state the request for

demonstration and invitation to bid number.

. Training course for installation and maintenance the proposed termination

kits shall be provided by the Contractor for PEA’s personnel. The training
shall not less than Three (3) days. The training shall be free of charge.
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Invitation to Bid No:

C

C1

1a

1b

1c
lc.1

1c.2

Material, equipment, and specifications for SPLICING KITS FOR 115 kV XLPE CABLE

General material and packing instructions

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

Scope
These specifications cover splicing kits to be used with 115 kV, single-core, copper conductor, cross-

linked polyethylene (XLPE) insulated, copper wires screen and polyethylene sheath underground cable.

Standards

The splicing kits shall be manufactured and tested in accordance with the following standards:

International Electrotechnical Commission (IEC):
IEC 60840: 2011 Power cables with extruded insulation and their accessories for rated voltages above

30kV (U, =36kV)upto 150 kV (U, = 170 kV) - Test methods and requirements

m

Institute of Electrical and Electronics Engineers (IEEE):
IEEE 404-2012  IEEE standard for extruded and laminated dielectric shielded cable joints rated 2.5 kV
to 500 kV

And all other relevant standards, unless otherwise specified in these specification.

PEA will also accept the splicing kits tested in accordance with the later edition of the above standards.

Principal requirement
General
The splicing kits shall be installed in manhole which is subject to be immersed in dirty water all the

year round and shall be capable of operating at its full ratings in the following condition mentioned:

Altitude : up to 1,000 m above sea level

Ambient air temperature : upto 40°C

Average relative humidity in any one year : up to 94%

Climatic condition . tropical climate
Constructions

The splicing kits shall be completed with stress cone, splicing house, connector, ground screen connector
for straight through joint or blocking ground screen connector for ground separated joint, outer sheath
and earthing device. The stress cone shall be made of pre-molded element made of silicone rubber or
EPDM. Each stress cone shall be marked the series number and size number or cable insulation
application range. The design of the field deflectors shall be suitable in order to avoid any localized
increase of electric gradient which could lead to erosion of the pre-molded element or the cable

insulation. Splicing method with tape wrapping shall not be accepted.
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Ground screen connection device shall be also provided. The grounding device by exothermic welding
method shall not be accepted.

In case of sectionalizing joints (Cross bonding), the insulation screen and metallic sheath of both cable
parts shall be interrupted. The electric impulse withstand voltage of this part shall be at least 50 kV.
The outer sheath for protecting from mechanical and humidity and sealing for preventing water
entering into the cable when earthing the joint shall be provided. The outer sheath with tape wrapping
shall not be accepted.

Each splicing kit shall be supplied with parts ready for earthing in order to reduce the induced voltage
at the joint.

Special tools (Without this special tools, the splicing kits cannot be installed completely) needed for
installation joints as mentioned in the installation instruction shall be supplied. (See “C3 Schedule of
detailed requirement”)

The splicing kits shall be suitable for XLPE underground power cable having dimensions specified in

Table 1.
Table 1

Physical dimension of 115 kV single-core XLPE underground power cable

115 kV underground power cable Unit Dimensions
Nominal cross-sectional area of conductor mm’ 800 1,200
Diameter of conductor + 1% mm 34.0 43.0
Thickness of insulation mm 16.0 16.0
Range of diameter over insulation mm | See “C3 Schedule of detailed requirement”
Total cross-sectional area of copper wire screen, minimum mm’ 95.0 120.0
Range of diameter over sheath mm 86 — 96 93-101

1c.3  Ratings and characteristics

The minimum requirement of ratings and characteristics of the splicing kits shall be according to

Table 2.
Table 2
Ratings and characteristics of the splicing kits
Ratings and characteristics unit Requirements
Maximum operating voltage (U, ) kV r.m.s. 145
Rated lightning impulse withstand voltage (BIL) kV peak 650
Partial discharge measurement pC <5
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1c4

1c.5

1c.6

Manufacturing experience

The manufacturer shall give evidence about his long term experience in manufacturing of the splicing
kits. The proposed splicing kits shall have been supplied to customers outside country of the
manufacturer for not less than five (5) years counted to the bid closing date. The supply list indicating

type of splicing kits, country and name of customers and year of delivery shall be submitted.

Training course and supervision for installation
Training course and supervision for installation, if required (See “C3 Schedule of detailed
requirement”) of the proposed splicing kits, the contractor shall provide qualified person with the
minimum experience stated hereunder:

- Having a certificate stated that he is an authorized person of the manufacturer

- Having certificate from the client to declare for his supervising experience for the 115 kV or above

splicing kit for XLPE power cable

The Bidders have to submit a supervisor’s curriculum vitae (CV) and the above mentioned certificates

within fifteen (15) calendar days after the bid closing date.

Tests and Test reports
The proposed splicing kits shall have successfully passed type/design tests in accordance with the IEC

or IEEE standards as specified in clause 1b at least the test items specified in Table 3.

Table 3
Type/design test items for the splicing kits

(O] &)

IEC 60840: 2011 IEEE 404-2012

- Power frequency voltage test after impulse voltage | - Power frequency voltage withstand test

test, at 15 min - Partial discharge (corona) extinction voltage
- Partial discharge test withstand test
- Impulse voltage test - Lightning impulse voltage withstand test
- Heating cycle voltage test - Cyclic aging test

The type/design test report performs on the splicing kits with higher rated voltage will be also covered
the splicing kits with lower rated voltage, but the splicing kits shall have same type or same family(z),

same material and same manufacturing process.

[¢))

Note: PEA will also accept the splicing kits passed the type/design tests in accordance with the later edition of

the above standard which may have a different test items or test procedure.
@ Same family means same internal design principle but may have a different cable dimension or different

metallic screen.
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All items of the type/design tests shall be conducted by the acknowledged independent testing laboratories.
The following independent testing laboratories and institutes are accepted by PEA:

- KEMA : KEMA Laboratories

- V’Fall . Statens Vattenfallsverk, The Swedish State Power Board

- CRIEPI . Central Research Institute of Electric Power Industry

- EdF : Electrical de France

- CESI : Centro Elettrotecnico Sperimentale Italiano

- PLI : Powertech High Power Laboratory

- STRI : Swedish Transmission Research Institute

- TCA : Testing and Certification Australia

- OHT : Ontario Hydro Technologies

- EGAT : The Electricity Generating Authority of Thailand

- HVRL : High Voltage Research Laboratory, Faculty of Engineering, Chulalongkorn University
- SATS : Scandinavian Association for Testing Electric Power Equipment

- Intertek . Intertek

- IPH . Institute "Priiffeld fiir elektrische Hochleistungstechnik" GmbH

- FGH : FGH Engineering & Test GmbH

- IEH . Institute of Electric Energy Systems and High-voltage Technology

- NEETRAC : National Electric Energy Testing Research and Applications Center

The bidder are at liberty to quote the splicing kits which are tested by the other independent testing
laboratories not mentioned above, but have to be subjected to approval of PEA before the tests are

proceeded and before the bid closing date.

PEA will also accept type test reports accordance with the relevant IEC or IEEE standards conducted
by the manufacturer or other independent testing laboratories not mentioned above. In this case the
bidder shall submit evidence of the manufacturing experience of at least twenty (20) years of splicing

kits used in 115 kV or higher transmission system.

The type test certificate or type test reports shall be submitted with the bid or within fifteen (15)
calendar days after the bid closing date. The Item offered without submitting the type test reports shall
be rejected.

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

The routine tests shall be made in accordance with relevant standards.
The partial discharge test and AC withstand test shall be standard factory routine test items for
each individual stress cone of the splicing kits.

The routine test reports shall be submitted with each stress cone.
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1d

C2
2a

2b

2¢

2d

Packing

Each splicing kit shall be packed in a wooden crate individually with a suitable lock for damage
protection when transported, with instruction manual approved by authorized or certified person of the
manufacturer for installation in Thai and English language. A list of materials with their expiry date
shall be supplied for each package.

If any parts are packed in the wooden crate for containerized shipment, the wooden crate shall be
arranged into pallets so as to facilitate their movement by forklift trucks.

Plastic foam/carton shall not be accepted.

Material and packing data to be given by bidders

Technical proposals

The attached sheets for splicing kits are the form for filling technical data.
All blanks shall be filled in with the required information and figures.

Drawing with main dimensions and exact installation instruction of splicing kits shall be submitted.
List of special tools with itemized price, if any.

Packing details

Principal dimensions of each package in cm
Gross weight of each package in kg
Number of packages in each case

Principal dimensions of each case in cm
Gross weight of each case in kg

Volume of each case in m’

Number of cases
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Note: Conditions for documentation and consideration

The attached sheets for splicing kits are the form for filling technical data.
All blanks shall be filled in with the required information and figures.

1. The Contractor has to supply documents as follows:

(1) Three (3) sets of instruction book for installation, operation and maintenance shall be packed

together with each package in English and Thai.

(2) Reports of type/design tests and routine tests of the proposed switches shall be sent to

theAuthority, thirty (30) calendar days before the first shipment, at the following address:

Technical Specification Division
Provincial Electricity Authority

200 Ngam Wong Wan Road, Chatuchak
Bangkok Metropolis 10900 Thailand

2. Delivery time is one of the important factors to be considered.
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Invitation to Bid No.:

Technical proposals for the proposed 115 kV splicing kit

sheet 1/2

Characteristic and Rating

Unit

Proposed data

Manufacturer

Country of origin

Type designation

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 descriptive | (Yes/No)

details

Rated voltage

kv

Lightning impulse withstand voltage

kV peak

Power frequency voltage test (IEC)

For 15 minute, dry

kv

Power frequency voltage withstand test (IEEE)
For 1 minute, dry
For 6 hours, dry

kv
kv

DC withstand voltage, for 15 minutes, dry (IEEE)

kV

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

kv

High voltage time test (IEEE)
For 5 hours

For 1 hour

kv
kv

Stress control
Method (stress cone, voltage gradient material, etc.)
Type (cold shrink, etc.)
Material

Splicing housing
Type (slip on, heat shrink, cold shrink, etc.)
Material

Single-piece or three-piece design

Range of diameter over insulation to be accommodated with

Range of overall diameter to be accommodated with
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Invitation to Bid No.:
sheet 2/2
Technical proposals for the proposed 115 kV splicing kit
PEA Material No.: .......c.ooveinnint.
Characteristic and Rating Unit Proposed data
Connector
Manufacturer -
Applied standard, publication No. and year -
Catalog No. (to be attached) -
Material -
Conductor type and size to be accommodated with mm’
Range of diameter of conductor to be accommodated with mm
Specify Cat. No. of tool to be used -
Specify Cat. No. of die to be used -
Confirm to be used with ISUMI’s tool R14E-A (Yes/No)
Confirm to be used with die as specified in detailed specification | (Yes/No)
without deteriorating its performance
Ground screen connection (for straight through joint only)
Connection device (wire or mesh tube) -
Material -
Confirm to be provided with connector for wire connection (Yes/No)
Cross-bonding device (for ground separated joint only) -
Connection device (wire or mesh tube) -
Material -
Confirm to be provided with blocked connector and 2 cross-bonding | (Yes/No)
connection
Guaranteed period after shipment/delivery Years
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 and English language (Yes/No)
Net weight kg
Packing detailed drawing No. (to be attached) -
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C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Item Material Quantity Description
No.
1 1020170200 1.1__ set(s) Splicing kit, straight through joint, suitable for using with

2 1020170201

3 1020170203

115 kV underground power cable size 800 mmz, with:
Range of diameter over insulation : 67 mm — 73 mm

Complete with necessary installation materials, installation instructions and

accessories
1.2 lot(s) Special tools for installation splicing kit in item 1.1. (if any)
2.1 set(s)  Splicing kit, ground separated joint (cross bonding), suitable

for using with 115 kV underground power cable size 800 mmz, with:
Range of diameter over insulation : 67 mm — 73 mm

Complete with necessary installation materials, installation instructions and

accessories
2.2 lot(s)  Special tools for installation splicing kit in item 2.1. (if any)
3.1 set(s)  Splicing kit, straight through joint, suitable for using with

115 kV underground power cable size 800 mmz, with:
Range of diameter over cable insulation : 77 mm — 80 mm
Complete with necessary installation materials, installation instructions and

accessories

3.2 lot(s) Special tools for installation splicing kit in item 3.1. (if any)
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C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Item Material Quantity Description
No.

4 1020170204 4.1 set(s)  Splicing kit, ground separated joint (cross bonding), suitable
for using with 115 kV underground power cable size 800 mmz, with:
Range of diameter over cable insulation : 77 mm — 80 mm
Complete with necessary installation materials, installation instructions and
accessories
4.2 lot(s) Special tools for installation splicing kit in item 4.1. (if any)

5 1020170205 5.1 set(s)  Splicing Kkit, straight through joint, suitable for using with
115 kV underground power cable size 1,200 mmz, with:
Range of diameter over cable insulation : 76 mm — 83 mm
Complete with necessary installation materials, installation instructions and
accessories
5.2 lot(s)  Special tools for installation splicing kit in item 5.1. (if any)

6 1020170206 6.1 set(s)  Splicing kit, ground separated joint (cross bonding), suitable
for using with 115 kV underground power cable size 1,200 mmz, with:
Range of diameter over cable insulation : 76 mm — 83 mm
Complete with necessary installation materials, installation instructions and
accessories
6.2 lot(s)  Special tools for installation splicing kit in item 6.1. (if any)

II
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PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

Specification No.: RCBL-045/2558 : SPLICING KITS FOR 115 kV XLPE CABLE

Page 3 of 4

C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Item Material Quantity Description
No.
7 - lot | Supervision for installation the splicing kit in Item 1.
8 - lot | Optional accessories for splicing kit in Item 1.
9 - lot | Supervision for installation the splicing kit in Item 2.
10 - lot | Optional accessories for splicing kit in Item 2.
11 - lot | Supervision for installation the splicing kit in Item 3.
12 - lot | Optional accessories for splicing kit in Item 3.
13 - lot | Supervision for installation the splicing kit in Item 4.
14 - lot | Optional accessories for splicing kit in Item 4.
15 - lot | Supervision for installation the splicing kit in Item 5.
16 - lot | Optional accessories for splicing kit in Item 5.
17 - lot | Supervision for installation the splicing kit in Item 6.
18 - lot | Optional accessories for splicing kit in Item 6.
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PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

Specification No.: RCBL-045/2558 : SPLICING KITS FOR 115 kV XLPE CABLE

Page 4 of 4

C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Item Material Quantity Description
No.

Notes:

1. The bidder has to quote the unit costs.

2. The bidder has to quote supervision for installation and optional accessories

with their lists of quantities and itemized prices; PEA reserves the right to
purchase the supervision for installation and optional accessories by some or

all of items, to adjust their quantities, or cancel them.

. PEA shall purchase the splicing kit, supervision for installation and optional

accessories from one (1) bidder.

. Evaluation and comparison of bid price shall not include supervision for

installation and optional accessories.

. For the products which have never been used in PEA’s system, PEA reserves

the right to request for the installation demonstration. In case the bidder
cannot carry out to demonstrate within thirty (30) days after being informed
by PEA or the installation procedure is not suitable for PEA’s system, the
bidder’s proposal shall be rejected. However, bidder can initiated PEA for
the installation demonstration before bid closing date by issuing the official
letter to the Procurement Department and clearly state the request for

demonstration and invitation to bid number.

. Training course for installation and maintenance the proposed splicing kits

shall be provided by the Contractor for PEA’s personnel. The training shall

not less than three (3) days. The training shall be free of charge.

II
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wiagy CAT (au.-115-000F

COMMISSIONING ACCEPTANCE TEST

Judasataiatunainngs

Feusuriaudi
BeCtiON @ eervrreeene LRUNNSTE © i
Station A Station B
Jusidauwd 0 ... | B |
EGTHTE
STEYY4Y

- , -
A@YRAALUUSYUURadNS  Whadadisuarinsanunay

Wit w920



wirndagy SAT (au.-us D003

DATA SHEET INDEX

The following documents and test sheets are attached :

ITEM

DESCRIPTION

PAGE

Physical inspection check list

Civit work data shoet

Cable work data sheet

£ L | B =

Opticai‘test

- Qptical fiber link budget caicuiation

- Power meter calibration

- Optical fiber cable loss (end to end)

- Optical fiber splicing loss

5 |Deficiency record of physical inspection
and optical test

6 jPictures of Underground civil work

7 JOTDR print out '

VU2 20920
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uouwaiy CAT (au.-us-0003)

PHYSICAL INSPECTION CHECK LIST

Section i | Route _
CoFiract Conitractor Fiver Type Distance ; Page
1) in station
itern inspection Specification Pass Rt pass
1 OF. Cable Installation Good Workmanship
2 Pigtaii cord Installation Good Wortkmanship 1 | )
3 Cable name plate Good Workmanship
4 Fiber Number Good Workmanship
5 Cable Bending Good Workmanshio
§  |Positioning ot OOF_ . Caoniirs 1o Apoad Dwg.
7 Grounding Good Workmanship
8 Site Cleanness Good Workmanshin
Note
2) Cable Incoming {(Underground or Aerial)
item inspection Specification Pass Not pass
1 QF. Cable Instaliation Good Workmanship
2 Conduit Instaliation Good Werkmanship
3 Cable name plate Good Workmanship
4 Subduct Clampling (In Trench} Good Workmanship
5 Duct Sealed Good Workmanship
6 Site Cleanness Good Workmanship
Note :
3} Civil Work
Hem inspection Specification Pass Not pass
S Pcle Erection Good Workmanship
2 IRiser Pole Good Workmanship
3 Pipe Jacking Good Workmanship
4 Pull Box Good Workmanship
5 gridge Crossing Good Workmanship
8 Duct Location Confirm to Apped Pwg.
7 Site Cleanness Good Workmanship
Note
Contractot PEA Inspector
Name
Signature
Date

WU Lae20




wlLwase CAT (v -us-Gao3)

PHYSICAL INSPECTION CHECK LIST
Section i I Route
Conkract ContigSior Fiber Type Distance Page
4) Quigide cable Insialiation (Aerial)
tem Inspeciion Specification __Pass Mot pass
1 O, Cable Installation Cood Workmanship
2 Loop Cable Installation Good Workmanship
3 Cable Location Confirm to Apped Dwg.
4 Fiber Number Good Workmanship
5 Splicing and Jeining Good Workmanship ~
B Site Cleanness _ = Good Workmanship
Note :
Contractor " PEA Inspector
Name
Signature
Date

WinTi4 18920
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wuihdasy CAT (au.-18-00015)

Cable ardd Civil Work Data Sheet
Section 1 | Raute
Coritract Contractor N Fiber Type Distance Pags
I
1) Cable Work
item Description Guaniity (m)
i Fiber Length {OTDR) e 5
2 Cable Length {(Mark Length)
3 Total Loop Lentth
MNote -
2) Civil Work
Pipe Jacking / HDD
ltem Location Quantity (Ea)
1
2
3
Note :
Bridge Crossing _
ltem Location Quantity (Ea}
1
2
1 o 1= T S
Lashing cable with Steel Strand
ltem Location Guantity (Ea)
1
2
Note
Corrugate HDPE or PVC in RC
[tam Location Quantity (Ea)
i
2
MNote
Contractor PEA Inspector
Name
Signature
Date

w5 ua920



iawadn CAT (a1 -u3-0003)

693

Optical Fiber Link Budget Calculation

Section i

Route

Coritract Contracior

Fiber Type

Distance

Page

Acceptance Loss Value (B} =

Lf=  Fiber Length (OTBR) (km)

A= Attenuation Coefficient {dB/km)
=  Number of spiice point
=  Splice Loss (dB)

T= Number of connsctor

C =  Connector Loss {dB)

Acceptance l.oss Value

(Lfx &) + (NXS)+ {TxL)

Wave Length Wave Length
1,310 nm 1,550 nm
. 0.35 0.25
e S
0.15 0.15
2 2
0.4 0.4

Contractor

PEA inspector

Name

Signature

Date

Vii6 1av20



wrady CAT (8ni-us-0003)

Power Meter Calibration

Section | | ~__Route _
Contract Coniractor Fiber Type Distance . Padge
aunni Brand Model M50 AW A aULA L
Power Meter
Light Source
Wavelength 1,310 nm
Pi {dB) P2(dB) e-Pi-P2
1st )
2nd
3rd
Average Value
Deviation of e eh = e max - @ min
Correction Vaiue e= (gl +e2+el)
eh < 0.05 dB
Wavelength 1,550 nm
P1 (dB) P2(dB) e=P1-P2

1st

2nd

3rd

Average Value

Deviation of e

eh = e max -e min

Caorrection Value

e={el +e2+el)

eh < 0.05dB

Contractor

PEA inspector

Name

Signature

Date

w7 18920
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wLiMast AT (0u-us-0003)

Optical Fiber Cable Loss (End to End)

Section ! ; Route
Contract Cortraciot Fiber Type Distancs Page
Emitting Statior LA ] e > Receiving Station B

Wavelengih 1,310 nm

Core Number

Fin

P out

Loss = Pout-Pin+ e

Accept. Value

Contractor

PEA inspecior

Name

Signature

Date

W8 wp920
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wiivads CAT {e1.-u3-0003)

Optical Fiber Cable Loss (End to End)

Emitting Station

&

Section | | Route
Contract Lontractor Fiber Type Distance Page |
Receiving Station B

YWaveiengih 1.560 nm

Core Number

 out

loss =PoutPin 1 e

Accept. Value

VLN EY G e e B o e e B e £ ey
i I N S e Y B Y I B ) e e e Kt el R B Eeel g B

M3

Contractor

PEA Inspector

MNarme

Signature

Date

W9 Bav20




wuiviady CAT (o, us-0003)

Optical Fiber Cable Loss (End to End;

Wavelengih 1.310 nm

Section | i Route N
Contract Contractor Fiber Type Distance Page
Emitting Station I B b e > Receiving Station A

Core Number

P out

Loss =Pout-Pin +e

Accept. Value

(S 3] RS U JEY BRI SO A RS RN B P
i L R B T I BN EE DS N = g ed Bl e ol el e Bl i

]
S

[
L

[
=

Contracior

PEA Inspector

Naime

Signature

Date

W10 12020
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wiuwasy CAT {21.-15-0003)

Opticat Fiber Cable Loss (End to End)

Section | | Holte
Contract Contractor Fiber Type Distance Page
Emitting Station I B e > 1 Receiving Station A

Wavelength 1,550 nm

Core Number

Pin

P out

loss - Pout-Pin+e Accept. Value

@ r|= oWl o o R —

14

15

16

17

18

19

20

21

22

23

24

Contractor

PEA inspector

Name

Sighature

Date

w11 20920
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wnnwady TAT (e -us-0003)

699

Optical Fiber Splicing Loss

Section ! Route
Cantract Contracior Fiber Type Distance Page
Station A b ———— o owion o B
ailngai Brand Model afagamvinangauLioy
OTOR

Acceptance Connertor Loss Value = 0.400 dB

Wavelangth 1,310 nm

Terminate A

“Terminate B

Core No.| A--

->8

B>A

Remark

OO ~f| G b oo —

Contractor

PEA Inspector

Name

Signature

Date

w12 w2l
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Optical Fiber Splicing Loss

ntwagn CAT (e, us-0003)

Section

Hotle

Contract

Contractor

Fiber Type

Distance

e

Stafion

| A

Station

ansal

Brand

 AisaavihuvsaLLR Y

OTDR

Acceptance Spiicing Less Value = 0.15 dB

Wavelength 1,310 nim

Core No.

A->B | B

a1 Loss
LDAE

A->B | B->A

@1 Loss
|
LA

Remark

(R EanE N %] JyW) =Y T NNy DU DU JATR) SUN DD PEN N Y .
] ENT [ P PTY PO RIS Y I ) IOY IS P Rl ] I el R Rl R e

N
o

Contractor

PEA Inspector

Name

Signature

Date

W13 w2920
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wraradi SAT (U -u3-0003)

Optical Fiber Splicing Loss

Section i Houte
Contract Contractor Fiber Type Distance Page
tation | A S > ~ Station _ B
ailnsat Brand Model ATdAAVILRRaULAHL
0TER

Acceptance Connertor Loss Value = 0.400 dB

Wavelength 1,550 nm

Terminate A

Terminate B

Core No.| A-—--=B

B

=A

T
I

Remark

olw|o|~|e|als|wir |-

—_
—

—_
3%

s
[}

e
A

k.
o

'y
&)

oy
-]

ke
oo

—k
o

[
<

M2
—

M
%]

[he
[#%]

%!
&

Contractor

PEA Inspector

Name

Signature

Date

W14 12920




nuuwasy TAT {au.-us-0003)

Optical Fiber Splicing Loss

Section ! Route
Contract Contracior Fiber Type Distance . Page |
Station A S > L Station B ]
ailnsal Brand Model ASOAAVhLVIRALITIEY
OTDR .
Accepiance Splicing Loss Value = 0.15 dB
Wavelength 1,550 nm
WA ... Waeiad ...
CoreNo.[ , =1 g...a P A Loss Ao | Bosp | A1 LOSS Remark
LA LN
1
2
3
4
5
6
7
8
G
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
Contractor PEA Inspector
Name
Signature
Date

WU 5 2aI20
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nuirHady CAT (ai-us-0003)

Grounding Hesistance

Section i | Route
Contract Contractor Fiber Type Distance Fage
Station A _ Commmmmaanane > Station B :
Resistance (Ohmy)
NC. Location No. of Fodh 1 ividual (<30 Ohmy | Total (<10 Ohm) Remark
Contractor PEA Inspector

Name
Signature

wWinR16 18420
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wutviasy CAT (au -us-000%)

A ] . | e e e ebare it e e et g
Deficiency Becord
Seciion i Foute
Contract Contractor Fiber Type } Distance Page
i B S
- - Deficiency Deficiency Clearance
f Def
Hem Brascription of De |C|e[10y llllll Category* Chocked by Date
!
|
i
* MO ;. Major Deficiency
D Minor Deficiency
Contractor PEA Ingpeciar
Name
Signhature

117 naa20



wuuradn CAT (ou.-us-0003;

St e : !1
Picture of Underground Civil Work
Section i | Route
Contract Contractor i Fiber Type Distance Page
E
Ceontractor PEA Inspector

Name

Signaturae

W18 wea20
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viswaiy CAT (a1 -uU1-0003)

Date

1
OTDR Print Out
Section | I Foute
Contract Contractor Fiber Type Distance Page
Contractor PEA Inspecior
Name
Signature

W19 52920
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wotwady CAT (au.-us-0003)
ihate | i
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ANSUS=NaUAnN

ASSEMBLY NO. 7146

& - - s - - [1] -
RUUNOSUSEHRUNAN S NRAOUNA N SARRAEADARBMASIALN 52U 115 1873
REPORT FORM FOR 1i5 kV UNDERGROUND CABLE AND SUBMARINE CABLE AFTER INTALLATION TESTING

F -
AnuaAlRY sawadiasda | 1we Raat). ATUNAARAREARLIR
Duunmcmumcmua [ SvmuaRne case STZE ( e ToALLED CABRLE
uannm‘n 1 g
: e (3l) . T
PRODUCT LENCGTH (mg ..................... %ﬂ NO
garavandAliarILLRaINY Qs\ﬁauaﬁummmﬂan"ﬂﬁlma gemaR uALlR
CABLE TERMINATION KITS FOR SOURCE SIDE | CABLE TERMINATION KITS FOR LOAD SIDE SPLICING
= - -
[ wuan (e mu'lu [ Vandu (eis) g Mwun nqzﬂ,u Nu Vandu (Gls)
OUTDOCR PLUG—]N (G1S) OUTDOOR PLUG-IN (GIS)
AR wARAfn . WARAUT .
PRODUCT ............ PRODUCI' PRODUCI‘ ......................
S U WM
MODEL MODEL MODEL  cooemeeeeeemeeeneens
WizansnRdgU
- ITEMS OF TESTING
1 | maRsaRiRag
VISUAL INSPECTION
- j w
AMAUN SHABBRANSAS IR WRAANG
ITEM DETAIL OF INSPECTION RESULT
. |[PardavRumAnsaRaiRzaanmaE A la [ %
POWER CABLE UNDAMAGED AND CLEANED INSPECTION PASSED
5 nsoqﬂaquumwﬁuanﬂﬂammmmﬂa J Y
FEFDER NUMBER AND PHASING INSPECTION PASSED

RGIN4TU ~paiia >15D N
3 |canE BEN%N RA!%?B )>151)) 1 g PASSED

B
N D PASSED
K
5 L PASSED
WY
& L PASSED
W
7 Ll PASSED
. 5413 ] W
i AFTER (NSTALLAYRON oo _ | PASSED
ATISUGRday mﬂmﬁaﬂ At ﬂﬂ’“ﬁﬂﬂ
RESPONSIBILITY TESTED BY WITNESS BY WITKESS BY
- : ASIANNRTUATIAA
U331 /COMPANY L bt
SN / SIGNATURE
Fo / NAME
o ou
AU / DATE
- o ' .
NAAUAS§IUGUUTHAN "L = TINULLY e
LIRS TULRAT N ADA Akl WW']Q'J'HJ]!JH"]Q OAUMIALILY e
o |1
wiApy ... Mmee '—gg,’ Py s Fuasatui 24 N4.2585
e WG XL LT .
"""""""""" WU
aans,.. Svun L o _ iRk
Vv %‘L“;'\L HUURDIU S TUHAN I NARELMAINNTHARY TR e
umuqunﬁsnaq ..... : anuiaddamuacisun sy 15 187 MBGVEW oo
Q’mmumsmu anT -
'smﬂm?’:lw REPORT FORM FOR 115 kV UNDERGROUND CABLE AND | WUULRa¥ 541-015/55008
ﬁ’mpjmu HH" . .
S A SUBMARINE CABLE AFTER INSTALLATION TESTING LKL, 1, 88RANIL B UNY
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AN USs ﬂDUtﬂﬁﬂ
ASSEMBLY NO. 71486

d - - 2 - v v -
I.I.'UUﬂﬂ‘iu‘i"tﬂimaﬂﬂ‘iﬂﬁﬂﬂUﬁﬂQn’ﬁﬂﬂﬂdﬂﬁﬂlﬂm‘iﬂﬂﬂuuﬂaﬂﬁﬂ TeUU 115 1A
REPCRT FORM FOR 115 kV UNDERGROUND CABLE AND SUBMARINE CABLE AFTER INTALLATION TESTING

F ] -
anuiAlaRy anoaddladn | 2ua mans). SUIRIRS AR
O] UNDERGROUND CABLE Ll SUBMARINE. CABLE | STZE. (i) o m",ﬁf.ﬂ’ camLE
AR
: SeHENT (U & W
PRODUGCT  ceeeeetvereriersssnisrsssnsmssssssarssrsmsasess | ENGTH C tuN%‘RACT No.
1 +
2 NSNPARELAT MR TDBBINT58aR (mmqﬂ'\mumemﬂaum z4n qqn‘lﬁuquwwan)
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NOTES
1.ALL TESTS MUST BE DONE AND FOLLOW THE ITEMS
RESPECTIVELY .
2.THE ITEM 5 OF TESTS REFER TO IEC 60840 : 2004
FOR TESTING THE NEW CABLE IN CASE AFTER INSTALLATION
OR BLEAKDOWN DURING TESTING, ARE AS FOLLOWS
3.FOR THE MAINTENANCE TEST ARE AS FOLLOWS :
3.1 THE AC VOLTAGE TEST
TO USE ITEM 5 OF TESTS, BUT LOWER VOLTAGE
AND/OR SHORTER DURATIONS MAY BE USED .
VALUES SHALL BE NEGOTIATED, TAKING INTO
ACCOUNT THE AGE., ENVIRONMENT, HISTORY OF

BREAKDOWNS AND THE PURPOSE OF CARRYING
OUT THE TEST .

3.2 THE PARTIAL DISCHARGE TEST, THE DISSIPATION
FACTOR (TANS) TEST, ETC., SEE DETAIL FROM
THE RELEVANT DIVISIONS .
4IN CASE NO THE 10 kv INSULATION TEST DEVIGE
ITEM 4 AND 6 OF TESTS, 5 kV SHALL BE TESTED .
5,IN CASE NO OUTER ELECTRODE OF OVERSHEATH,
THE WATER SHALL BE FILLED IN THE MANHOLE UNTIL
FLOODED UNERGROUND CABLES BEFORE OVERSHEATH YEST .
6.THE TESTING OF THE APPUCABLE GABLE USED FOR m.{
THE TESTER MUST PROVIDE ADDITIONAL ACCESSORIES
FOR TESTING WITH TERMINAL SET .
7.THE TESTING OF THE FIBER OPTIC CABLE INSIDE
UNDERGROUND AND SUBMARINE CABLE, SEE TEST
FORM OF THE DESIGN AND SERVICE DEVISIGN,
TOTAL 24 SHEETS .
8. OTHER YESTS SUCH AS DUCT TEST, FLECTRICAL EQUIPMENT
TEST, ETC., SEE RELEVANT PEA STANDARD DRAWINGS .
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b - "y . 24 N1 2555
w;ﬁﬂu ..... woknt NAnANS (j;/ S e Frnasadun 24 NY. 2858
TN B 1 10 TOUUROOR = e L o
: % TRV, I
NG, Hiwwn . .
ﬁ’mﬁquuun o WY UNOSHSIERUNAN IS NARSUNFINSRARY GO
u.’nmumsﬂm i 1 awaliftaduuasiatn s:uu 115 183 UBFURM 1o
ummumﬁma g\ ...... |
-iaanmm:?{uquus REPORT FORM FOR 115 kV UNDERGROUND CABLE AND | LUUIAnH SAI-015/55008
FRrurssUlnmn MARINE CABLE AFTE Ny TESTIN , ,
_______ V SUB ¢ R INSTALLATION G Lmu'f\_s.aaaé'\mu.ﬁtmu
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