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Invitation to Bid No. : e ety

Specification No. . R-886/2640

C Material, equipment, and specifications. for, ELECTRICAL TAPES

C1 General material and packing instructions

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

la Scope

These specifications cover electrical tapes for use in electrical service.

1b Standard
The electrical tapes shail be manufactured and tested in accordance with the

latest ASTM, IEC, JIS, TIS, or equivalent; unless otherwise specified in these

specifications.

lc Principal requirement
One (1) sample, for each item offered, shall be supplied on the bid closing date;
the sample(s) will not be returned.

The bidder has to quote the unit cost of each item offered.

1d Packing

The individua! rolls of tapes shall be packed in such a manner that they can

easily be separated.
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c2 Material and packing d be given by bidd

For each offered item. the following data shall be submitted

2a Properties

Note

@ = High-voltage insulating tape, EPR @ = Electrical protecting tape, Silicone
@ = Plastic electrical tape, PVC @ = Electrical insulation putty tape, Elastic

Tapes
Properties @ @ @ @
Standard (IEC, ASTM, UL, JIS, TIS, etc.)
Dimensions :

ThiCKNess ..oooeivcviieeeeeeeeeeee e (mm) | e | e | e o,

Width e (mm) |

Length .. (m) | oo | i | e |,
Operating temperature ...............cocoovecveennceee, (DC)

Electrolytic corrosion or Insulation [ ... S e

TESISLANCE ..\ovcviieiti e e e ) - SR R
Volume resistivity ..........cocooiiinvinircennn. Qem) | ... S RO S
Ultimate elongation ...........ccoccoovivnineceinnnn., (%) - - S R
Water abSOrptOn ..o (%) | ......... - -
Dielectric constant ..o | o, LS ER
Dissipation factor ... | = | - -
Penetration at elevated temperature ... (UC) SR O -
Flammability ..o SR R -
Exposure to heat ... ()

Tensile strength, per 10 mm width, per | .| .1
I mun thiCKNess ..o N)
Adhesion : .
1O steel e (N) - - .

- tobacking ..o, (N) SR [ - -
Shear adhesion ...cocviviiiie e N i | e | e e,
Electric strength ..o (kVimm) | o
Colour s | e Lo | o L
Other properties, give details ... | oo boee o
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2b

Packing details
Number of rolis in one package.
Dimensions of each package in cm .
Gross weight of each package in kg .
Net weight of each package in kg .
Number of packages.

If several packages are contained in one big case, further details are required :
Number of packages in each case.
Dimensions of each case in cm .
Volume of each case in rn3 .

Gross weight of each case in kg .

Number of cases.
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Specification No.. R-686/2540

C3 Scheduie of detailed requirement

f PEA

No.

J
|
Item f Material ; Quantity Description
1
L
|
|

|
i
1| 02180003
Item 1 I =J?rgpngﬂﬂ_.Ruhbe.r;)._baseQ.f@r_ou{d@ef-ta&e—eﬂ——ﬁwu%aﬁon-m&

61,‘1}”7161?@1@@51&5%5}%1/7 ;RMIS‘105/2560 gaakelin,g-af-spl.ices-md--Eepmina%ieﬁs—ﬁf—ﬁabies-trp-ttrﬁ{j'k\";
Usgnaumsdamnum: with

{ Standard- ;- ASTM or-equivalent-
Thickness - ______ +-0.76-mm«0-030 y--—-

| Wdth oo 1O (3

| Length-{per-roll--------- --approximately 91130 )

]
Cperating temperatuse- - -up 46-90-C:-of-more---

2 ‘ 02180000 PVC plastic electrical tape, for outdoor use, with -
| Standard IS 386
} i Thickness © 0125 mm
' Width 19 mm
Length (per roll . approximately 10 m

; , o
i | Operating temperature : up to 80 C, or more

Colour : black

See the enclosed Tabie “Properties of P¥YC Plastic Flectrical
Tape, TIS 386 .

3 Q2180001 PV plastic electrical tape , for outdoor use, with :
| Standard . TIS 386
Thickness : 0.18 mm
Width ;19 mm
Length (per roll) . approximately 10 m

Operating temperature : up to 80 C. or more

+ Colour . black

See the enclosed Table “Properties of PVC Plastic Electrical
Tape, TIS 386 .

I



Invitation to Bid No..

Specification No,. R-686/2540

C3 Schedule of detailed requirement

. PEA | | R
Item | Material Quantity Description
‘ No.,
4 0218006062 PV plastic electrical tape, for outdoor use, with - B
! Standard . TIS 386
: - Thickness : 018 mm
Width : 19 mm
! Length (per roll) . approximately 20 m
Operating temperature : up to SOOC, or more
| E Colour . black
See the enclosed Table "Properties of PVC Plastic Electrical
| Tape. TIS 386
3 02 18G004 Electrical protecting tape, seif-fusing silicone rubber based,
1 5 . for outdoor use on protecting splices and end sealing cables

| from contaminations such as oil, dust, moisture, weather, or

sunlight. etc., with :

Standard . ASTM or equivalent

Thickness + 030 mm - 0,60 mm ©012” - 0.0247)
} Width © 25 mm (l”}

Length {per roll; . approximately 9 m (30')

H . 4]
; Operating temperature : up to 180 C, or more

p—t
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H - TYPE COMPRESSION TAP CONNECTORS

Specification No.: RCBL-026/2564 Approved date: 2 L DEC m“ Rev. No.: 2 Form No. - Page 1 of ©

Invitation to Bid No:

C

C1

la

1b

1c
lc.1

EME

PEA

Material, equipment, and specification for H-TYPE COMPRSSION TAP CONNECTORS

General material and packing instructions

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

Scope
These specifications describe requirements for design, manufacture, tests and supply of H-type

compression tap connectors used in low-voltage distribution system.

Standards
Except otherwise specified elsewhere in the specification, the connectors shall be manufactured and

tested in accordance with the following standards

ANSI/NEMA CC1-2009 Electric power connection for substations
ANSI C119.4-2016 Connectors for use between aluminum-to-aluminum and aluminum-to-copper
conductors designed for normal operation at or below 93°C and copper-to-

copper conductors designed for normal operation at or below 100°C
PEA will also accept connector tested in accordance with the later edition of the above standards.

PEA will also accept the design 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 design 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
Service conditions and installation
The H-type compression tap connector shall be designed and constructed for outdoor installation, and

suitable for operation under the following conditions:

Altitude . up to 1,000 m above sea level
Ambient air temperature :up to 50°C

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

Climatic condition . tropical climate
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l.c.2

1.c.3

1c.4

1c.5

EME
PEA

General
The H-type compression tap connectors shall be suitable for connection between LV main aluminium
conductor and tap copper conductor which sizes as specified in “C3 Schedule of detailed

requirement”. The dimensions of the connectors shall be according to Drawing No.SA2-015/25001.

Entire contact surface of the connectors shall be thoroughly filled with oxide inhibiting contact grease,

the minimum thickness of the grease shall be 0.5 mm.
Surface of the connectors shall be smooth, consistent, no dirt, no blemishes, no cracks and no rust.

Construction and characteristics

The finished product of the proposed H-type compression tap connector shall be of aluminum grade
1050, 1100 or 1350, which shall be standard grade or designation in accordance with international
standards, i.e. SAE, AISI, JIS, ASTM, ANSI, UNS, ISO or BS. It shall be suitable for using with both

aluminum to aluminum connection and aluminum to copper connection.

Marking

Each connector shall be marked by mean of engraving, knurling, hot stamping or laser marking on the
body at least data listed below, which is clearly visible-and durable foil-coated marking. i.c. printing
with toner or laser toner with foil-coated. is not accepted.

(1) Manufacturer's name or Trademark

(2) Model or catalog/drawing number

(3) Type and size of conductor to be used with

(4) Purchase order number

Samples
The bidders shall submit at least one (1) sample for each proposal item within five (5) working days

counted from bid closing date for consideration; otherwise, the proposal will be rejected.

PEA’s bids committee will initially check the sample by comparing with the color photograph in the
proposed type test report and PEA’s specification. PEA’s bid committee will reject a proposal if there
are any parts of sample differing from the color photograph in the type test report and PEA’s

specification.

PEA reserves the right to test the sample in visual and dimension check and hardness test according to

le.3 Acceptance tests, in casc of the failing test results. the proposal will be rejected.

The sample will not be returned after consideration, the sample of the successful bidder will be used as
a reference sample in acceptance process. The supplied connectors with a different design compared

with the reference sample shall be rejected.
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Packing
The supplied connectors shall be packed in a seal plastic envelope, by quantity of 1, 5, 10, 20, or

appropriate per envelope, for protection the connectors and its compound from dust and moisture.

The envelopes shall be packed in paper box and each paper box shall be marked with purchase order
number. contractor’'s name. manufacturer' s name or trademark, model or catalog/drawing number
type and size of conductor to be used with, number of connectors in the box and net weight. The box

shall be wrapped and sealed with a moisture-proof material.

Test and Test report
Type tests
The proposed H-type compression tap connector shall be passed all type test items with reference

standards and test method as specified in Table 1.

Table 1

Type test items of H-type compression tap connector

1 Visual and dimension check PEA’s specification See (1)
2 Chemical composition test Optical emission spectrometer See (2)
3 Temperature rise test ANSI/NEMA CCI1 See (3)
4 Conductor damage test ANSIC1194 See (4)
5 Hardness test Brinell hardness test See (5)
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Before the type tests are proceeded, manufacturer shall submit following detail to PEA for approval:

Ten (10) samples of H-type compression tap connector (All sample shall be signed by PEA’s

representative)

Drawing showing specified dimensions and all information according to Drawing No.SA4-

015/25001.

Standard to be used as a reference of grade or designation of the H-type compression tap connector

The details of tools and compression dies used for compressing the h-type-compression tap

connector shall be submitted as following:

- The catalogue of tools and compression die which specify the model and the name of
manufacturer.

- The dimensions of compression die are required in case of the manufacturer of h-type-

compression tap connector uses his own compression die in the type test processes

One sample of H-type compression tap connector will be kept by PEA (by Electrical Equipment

Standard and Quality Control Division) and will be used as a reference sample for bid consideration

and acceptance processes.

The other samples will be sent to acknowledged independent testing laboratories/institutes, which have

qualification mentioned below, for type tests in accordance with the test items specified in Table 1.

)

@

Visual and dimension check

Four (4) samples are required for the test. Each sample shall have markings in accordance with
clause 1c.4 Marking, cxcept purchase order number is not required. Dimensions of each sample
shall be measured and recorded. The dimensions of all samples shall be according to Drawing

No.SA2-015/25001 and according to manufacturer’s drawing.

Chemical composition test

One (1) sample is required for the test. The H-type compression tap connector shall be tested by
means of optical emission spectrometer for verification grade or designation of aluminium alloy,
which shall be aluminium grade or designation specified in accordance with 1.c.3 Construction
and characteristics.

Note:  PEA will accept result of the chemical composition test with tolerance of -10% of minimum value of each

substance specified in reference standard, except aluminium shall have a minimum value according to the

reference standard.
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(3) Temperature rise test

Four (4) samples are required for the test. The temperature rise test shall be according to ANS/NEMA

CC1. Temperature rise of all connectors shall not exceed the temperature rise of tested conductor.

(4) Conductor damage test

Two (2) samples are required for the test. The conductor damage test shall be according to ANSI
Cl19.4.

(5) Hardness test

Two (2) samples are required for the test.

The type tests of the H-type compression tap connectors shall be conducted or inspected by the

acknowledged independent testing laboratories/institutes as follows:

(1) Independent at 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, standard and equipment. The

certification and scope of accreditation of the independent laboratories/institutes shall be submitted

with the bid for consideration.

(2) Laboratories, institutes, universities and electric utilities, as follows:

NSTDA Characterization and testing service center (NCTC)
Thailand Institute of Scientific and Technological Research (TISTR)
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)

Laboratory of manufacturers approved by PEA

(3) Other laboratories as follow:

In case the forcign manufacturers have experience of more than twenty (20) years in design,
manufactures and sell H-type compression tap connector, PEA will accept type test report(s)

conducted by the manufacturer’s laboratory or other independent laboratories without
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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 bidders or manufacturers who prefer to carry out the type tests of H-type compression tap
connector with other laboratories without the qualification mentioned above, the detail of
laboratory and the test facilities shall be submitted to PEA for approval before proceeding the
tests and before the bid closing date. PEA reserves the right to send representatives to inspect or

witness the tests.

The type test reports conducted by the laboratories/institutes 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 reports conducted by the laboratories/institutes in other countries shall be valid within

ten (10) years counted from the issued date in the test report to the bid closing date.

The cost of all tests and report shall be borne by the Bidders or manufacturers.

The type test reports shall be submitted with the bid.

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

(1) In case the proposed connectors have been sold to PEA at PEA"s Procurement Department (from
PEA s head office). The bidder can submit the Purchase Order (POY on the bid closing date, or

(2) In case the proposed connectors have been registered for PEA Product Acceptance'“. the Bidder
can submit the valid registration certificate on the bid closing date. or

(3) In case the proposed connectors have been registered for Product lists for transmission and
substation turnkey projcctm, the Bidder can submit the valid registration certificate on the bid

closing date.

However the document in case (1). (2) and (3) mentioned above shall be proved by the bidding

committee that connectors specified in the PO or registration certificate is the same product,

type model and all ratings as the proposed connectors for this bid.

Note: " PEA Product Acceptance (PPA) is the process for enhancing quality of clectrical apparatus which PEA
procure by making quality control system and certification of product’s quality by reliable Certification
Body (CB). PPA is taken rcsponsibilil_y by Electrical Equipment Standard and Quality Control Division.

" Product lists for transmission and substation tumkey project is the process of registration of electrical

apparatus used in PEA's power system. Product lists is taken responsibility by Substation Project

Management Division.

The type test reports shall consist of the necessary as follow; otherwise, it is not accepted by PEA
(1) The test results of all test items as specified in Table 1.
(2) The details of tools and compression dies used for compressing the H-type compression tap

connector in the type test processes shall be declared as following:
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- Catalogue of tools and compression die which specify the model and the name of manufacturer, or
- Dimensions of compression die are required in case of the manufacturer of the connectors uses
his own compression die in the type test processes.
(3) Outline drawing of the H-type compression tap connector, showing dimensions according to
Drawing No.SA2-015/25001
(4) The color photographs of H-type compression tap connector as following:
- Manufacturer's name or Trademark
- Size of conductor to be used with
- Model or catalog/drawing number H-type compression tap connector

- Oxide inhibiting contact grease

Routine tests
Each H-type compression tap connector shall pass visual and dimension check and other tests

according to manufacturer’s standard.

Acceptance tests
PEA reserves the right to have acceptance tests, conducted by PEA’s laboratory or acknowledge

independent testing laboratories as mentioned in le.1 or by manufacturer’s factory qualified by PEA.
The cost of all tests shall be borne by the Contractor.

PEA’s acceptance committee will randomly select the samples of connector for each delivery lot with

the number as specified in Table 2.

Table 2

Number of samples for acceptance tests

Up to 100 2
101 — 500 3
501 - 1,000 4
More than 1,000 5

Note: - The samples shall not be returned and shall not be used in the system.
- Atfter the tests, the additional H-type compression tap connectors, with the equal number of the samples
specified in Table 2, shall be supplied by the contractor with free of charge to complete the number of

connectors in the purchase contract.
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All sample(s) shall pass acceptance test items No. 1 — S sequentially, with reference standards and test
method as specified in Table 3. PEA reserve the right not to continue the tests if the sample is failed

the test in any test items.

Table 3

Acceptance test items of H-Type compression tap connectors

1 1sul > ’ PE's peciﬁin - - Surface of all samples shall be smooth, consistent, no
dirt, no blemishes, no cracks and no rust

- All sample shall have markings in accordance with
clause 1c.4 Marking

- Entire contact surface of all samples shall be thoroughly
filled with oxide inhibiting contact grease, the minimum

thickness of the grease shall be 0.5 mm

2 Dimension check PEA’s specification Dimension of all sample shall be according to
manufacturer’s drawing and shall be according to Drawing

No. SA2-015/25001

3 Chemical composition test | Optical emission spectrometer | According to Chemical composition test specified in
Table 1.

Note: Testing only one (1) sample per lot

4 Hardness test Brinell hardness test The test result shall be within 10% tolerance of the
hardness test result in the type test report.

Note: Testing only one (1) sample per lot

5 Assembly test PEA’s specification The samples shall be suitable to assemble with the

conductor to be used with.

EME
PEA
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Material and packing data shall be submitted with the bid:

The following critical documents and details shall be submitted with the bid:

Critical documents of the proposed h-type compression tap connector shall be submitted with

the bid for each item offered:

(The bidders shall fill the table below; otherwise, the proposal shall be rejected

1 | Type test report (see le.1) or Oves o
Purchase Order (PO) from PEA’s Procurement Department D YES D No
(from PEA’s head office) (see 1e.1) or
Product acceptance certificate (see le.1) Oves wo
Product lists certificate (see le.1) Oves o

2 | Drawing(s) of the proposed H-type compression tap Oves o
connectors, showing dimensions (see 1¢.2)

(Drawing(s) by using PEA’s drawings shall not be accepted)
3 Packing detail (see 1d) D YES D No

EME
PEA
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Specification No.: RCBL-026/2564 : H-TYPE COMPRESSION TAP CONNECTORS

Page 1 of 2

C3 Schedule of detailed requirement

Invitation to Bid No.:

Item

PEA
Material
No.

Quantity

Description

1020320009

1020320010

1020320011

1020320012

III

pc(s)

pe(s)

pe(s)

pe(s)

Connector, compression tap, H-type, connection of main aluminium conductor
to tap copper conductor and main aluminium conductor to tap aluminium
conductor, see Drawing No. SA2-015/25001, with :

Main : diameter range of 3.57 mm to 4.50 mm (size 10 mm’ to 16 mmz)

Tap : diameter range of 2.25 mm to 3.57 mm (size 4 mm’ to 10 mm?)

Minimum Length : 25 mm

Connector, compression tap, H-type, connection of main aluminium conductor
to tap copper conductor and main aluminium conductor to tap aluminium
conductor, see Drawing No. SA2-015/25001, with :

Main : diameter range of 5.90 mm to 9.06 mm (size 25 mm’ to 50 mmz)

Tap : diameter range of 1.78 mm to 2.76 mm (size 2.5 mm’ to 6 mm’)

Minimum Length : 30 mm

Connector, compression tap, H-type, connection of main aluminium conductor
to tap copper conductor and main aluminium conductor to tap aluminium
conductor, see Drawing No. SA2-015/25001, with :

Main : diameter range of 5.90 mm to 9.06 mm (size 25 mm” to 50 mm’)

Tap : diameter range of 4.50 mm to 7.56 mm (size 16 mm’ to 35 mm’)

Minimum Length : 40 mm

Connector, compression tap, H-type, connection of main aluminium conductor
to tap copper conductor and main aluminium conductor to tap aluminium
conductor, see Drawing No. SA2-015/25001, with :

Main : diameter range of 8.33 mm to 12.60 mm (size 50 mm’ to 95 mmz)
Tap : diameter range of 8.33 mm to 12.60 mm (size 50 mm’ to 95 mmz)

Minimum Length : 55 mm
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PROVINCIAL ELECTRICITY AUTHORITY

PROVINCIAL ELECTRICITY AUTHORITY

ELECTRICAL AND MECHANICAL ENGINEERING DIVISION

Specification No.: RCBL-026/2564 : H-TYPE COMPRESSION TAP CONNECTORS Page 2 of 2

C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Item Material Quantity Description
No.
5 1020320013 pe(s)| Connector, compression tap, H-type, connection of main aluminium conductor
to tap copper conductor, see Drawing No. SA2-015/25001, with :
Main : diameter range of 9.73 mm to 11.45 mm (size 70 mm’ to 95 mmz)
Tap : diameter range of 5.10 mm to 7.56 mm (size 16 mm’ to 35 mm’)
Minimum Length : 40 mm
Connector, compression tap, H-type, connection of main aluminium conductor
6 1020320014 pe(s) to tap copper conductor, see Drawing No. SA2-015/25001, with :
Main : diameter range of 6.95 mm to 8.33 mm (size 35 mm’ to 50 mmz)
Tap : diameter range of 3.12 mm to 4.05 mm (size 6 mm’ to 10 mm”)
Minimum Length : 30 mm
7 1020320015 po(s) Connector, compression tap, H-type, connection of main aluminium conductor

I

to tap copper conductor, see Drawing No. SA2-015/25001, with :
Main : diameter range of 9.73 mm to 11.45 mm (size 70 mm’ to 95 mmz)
Tap : diameter range of 3.12 mm to 4.05 mm (size 6 mm’ to 10 mm’)

Minimum Length : 30 mm

Note :
Enclosed Drawing No. SA2-015/25001.




,L Length !
Cross section Side view
CDERHEEDR SIMILAR TO
PEA MINIMUM
MATERIAL | waINn | Tap |LENGTH BURNDY KEARNEY HOMAC PENN-UNION
No. SIZES| SIZES | (mm>
mmd | mm>
CATALOGUE DIE CATALOGUE DIE CATALOGUE DIE CATALOGUE DIE
NO. INDEX NO. INDEX NO. INDEX NO. INDEX

1020320009 | 10-16 4-10 25 |YPC2A8U BG 421-82 + |UB 214 o - -

1020320010 (25-30| 2.5-6 30 - - 424-82 0 OB 2014 o] KO-R24 0

1020320011 |25-50| 16-35 40 |YHO-150 o] 508-82 0 OB 103 o] KO-R06 0

1020320012 [50-95| 50-95 S5 [YHD-300, D3 S504-82 0 DB 2020 D KD-R04 D

1020320013 |70-95| 16-35 40 |YHD-200| D3 S02-82 0 DB 202 ¢} KD-R02 D

1020320014 |35-50| 6-10 30 YPgSE’R o |4e8-82| O - - |koRe4| o

1020320015 |70-95| 6-10 30 ngﬁE’R 0 - - - _ _ _
nagAngsn i uaziAsasna  EedAangau nslindaugiinan
ARl g WULRTR  SA2-015/25001

nnnnnnnnnnnnnnnnnnnnn H_TYPE COMPRESS'ON TAP CONNECTORS P R R Y

..................... w1, aeganuou . usy
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PROVINCIAL ELECTRICITY AUTHORITY
ELECTRICAL AND MECHANICAL ENGINEERING DIVISION

Specification No.: RCBL-026/2564 : H-TYPE COMPRESSION TAP CONNECTORS Page 1 of 3
C4 Price schedule Manufacturer :
Invitation to Bid No.: Country of origin :
Trade-mark :
PEA Unit Cost Total Cost
Item Material Catalogue Description Quantity (See details (See details
No. & conditions & conditions
No- attached) attached)
1 1020320009 Connector, compression tap, H-type, connection of main aluminium conductor to pe(s)
tap copper conductor, see Drawing No. SA2-015/25001, with :
Main : diameter range of . mmto_ mm
Tap : diameterrangeof . mm¢to ... mm
Minimum length ........ mm.
2 1020320010 Connector, compression tap, H-type, connection of main aluminium conductor to pe(s)
tap copper conductor, see Drawing No. SA2-015/25001, with :
Main : diameter range of mmto_ mm
Tap : diameterrangeof . mmto_ ... mm
Minimum length ........ mm.
3 1020320011 Connector, compression tap, H-type, connection of main aluminium conductor to pe(s)

III

tap copper conductor, see Drawing No. SA2-015/25001, with :

Main : diameter range of mmto mm
Tap : diameterrangeof . mmto ... mm
Minimum length ........ mm.




PROVINCIAL ELECTRICITY AUTHORITY
ELECTRICAL AND MECHANICAL ENGINEERING DIVISION

Specification No.: RCBL-026/2564 : H-TYPE COMPRESSION TAP CONNECTORS Page 2 of 3
C4 Price schedule Manufacturer :
Invitation to Bid No.: Country of origin :
Trade-mark :
PEA Unit Cost Total Cost
Item Material Catalogue Description Quantity (See details (See details
No. & conditions & conditions
No- attached) attached)
4 1020320012 Connector, compression tap, H-type, connection of main aluminium conductor to pe(s)
tap copper conductor and main aluminium conductor to tap aluminium
conductor, see Drawing No. SA2-015/25001, with :
Main : diameter range of . mmto_ mm
Tap : diameterrangeof mmto__________. mm
Minimum length ........ mm.
pe(s)
5 1020320013 Connector, compression tap, H-type, connection of main aluminium conductor to
tap copper conductor and main aluminium conductor to tap aluminium
conductor, see Drawing No. SA2-015/25001, with :
Main : diameter range of mmto mm
Tap : diameterrangeof . mmto_ ... mm
Minimum length ........ mm. pe(s)

III




PROVINCIAL ELECTRICITY AUTHORITY
ELECTRICAL AND MECHANICAL ENGINEERING DIVISION

Specification No.: RCBL-026/2564 : H-TYPE COMPRESSION TAP CONNECTORS Page 3 of 3
C4 Price schedule Manufacturer :
Invitation to Bid No.: Country of origin :
Trade-mark :
PEA Unit Cost Total Cost
Item Material Catalogue Description Quantity (See details (See details
No. & conditions & conditions
No- attached) attached)
6 1020320014 Connector, compression tap, H-type, connection of main aluminium conductor to pe(s)
tap copper conductor and main aluminium conductor to tap aluminium
conductor, see Drawing No. SA2-015/25001, with :
Main : diameterrangeof . mmto_ mm
Tap : diameterrangeof mmto . mm
Minimum length ........ mm.
7 1020320015 Connector, compression tap, H-type, connection of main aluminium conductor to

III

tap copper conductor and main aluminium conductor to tap aluminium

conductor, see Drawing No. SA2-015/25001, with :

Main : diameter range of mmto_ . mm
Tap : diameterrangeof . mmto_ ... mm
Minimum length ........ mm.
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1 | RCBL-015/2552 | Underground power cable of rated voltage 115 kV

2 | RCBL-028/2548 | Self-supporting aerial cables of rated voltages 22 kV and 33 kV

3 | RCBL-029/2548 | Copper stranded conductor

4 | RCBL-030/2551 | LV cables with copper conductor, for use as power cables and control cables

5 | RCBL-032/2563 | LV cables with copper conductor, XLPE insulation and PVC jacket, for service
drop

6 | RCBL-035/2554 | Underground power cables of rated voltages 22 kV and 33 kV

7| RCBL-038/2560 | Spaced aerial cables for rated voltages of 22 kV and 33 kV

8 | RCBL-039/2551 AL, AlL-alloy, ACSR, armour tape, and tie wire

9 | RCBL-043/2554 | Underground power cables of rated voltage 0.6/1 kV

10 | RCBL-064/2561 | Underground power cables for 115 kV systems

11 | RCBL-068/2563 | LV insulated aerial bundled conductors (ABC) for overhead distribution line

12 | R-167/2542 Galvanized steel wire

13 | R-828/2544 L.T. cables with aluminium conductor and PVC insulation, for overhead line

=

gnidnnsivualiideliiussganslui (Wooden reels) Mauavgsadldeninuiielivila
Chromated Copper Arsenate (CCA) a1y uan. 515 nguil 3 anufissylilude 1d Packing uaglild

YJamusasialUtiunu
dwiunisdaanslniiinowiui 1 nangiau 2565 aaliiussyanelnin (Wooden reels)
o v = W & v ) & v = v ok v
Mausavsosinissnuielsimesnsnwiiislinnu wean.515-2539 vealuilwinid
dmfumsiamarslwiaeusTun 1 nsngiay 2565 usuld delsiussgangldi
a v oo Y & R @ ¥ [y = @ ! T
(Wooden reels) Mliaunazdiniinissnuniloliinisssnwiiieliniy wen.515-2539 wieatunilvindl lae
sgFoadusninuiilelivianlaifiansmy (Arsenate (As,05)) lhidmysznaumnily
44l Q’ﬁu%’aLaua%ﬁaﬁmﬁﬁwaxLﬁaﬂm's%'nmLﬁ@lﬁ%ﬁé’ﬂlﬁmiqmmw% (Wooden
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All items of the type or design 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/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 such the proposed equipment for using in equal to or higher than system voltages of the proposed
equipment, PEA will accept type or design test reports 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 or design tests of the proposed equipment 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 to send representatives to inspect

and witness the tests with the cost of the bidders or manufacturers.

The type or design test reports 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.

II
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PROVINCIAL ELECTRICITY AUTHORITY

POWER SYSTEM STANDARD DIVISION

AL, AL-ALLOY , ACSR, ARMOUR TAPE, AND TIE WIRE

Specification No.: RCBL-039/2551 Approved date : 1-09-2008 Rev. No.: 1 Form No. 04-2&3 Page 1 of 7

Invitation to Bid No. :

C

C1

la

1b

1c

Material, equipment, and specifications for ALUMINIUM STRANDED CONDUCTOR,
ALUMINIUM-ALLOY STRANDED CONDUCTOR, ALUMINIUM CONDUCTOR
STEEL REINFORCED, ARMOUR TAPE, AND TIE WIRE

General material and packing instructions

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

Scope
These specifications cover aluminium stranded conductor, aluminium-alloy stranded conductor,

aluminium conductor steel reinforced, armour tape, and tie wire.

Standard

Aluminium stranded conductor, aluminium-alloy stranded conductor, aluminium conductor steel
reinforced, shall be manufactured and tested in accordance with the latest edition of the following
standard :

TIS 85 : Round wire concentric lay overhead electrical stranded conductors

Aluminium used for the armour tape, and tie wire shall be manufactured and tested in accordance
with the latest edition of the following standard :

ASTM B 609 : Specifications for aluminium 1350 round wire, annealed and intermediate

tempers, for electrical purposes

or equivalent, and all other relevant standard, unless otherwise specified in these specifications.

Principal requirement

Aluminium conductor steel reinforced shall be applied a neutral grease on all steel wires.

The conductor sizes and characteristics of aluminium stranded conductor, aluminium-alloy

stranded conductor, aluminium conductor steel reinforced shall be according to Table 1, Table 2

and Table 3 respectively.

Armour tape shall be rounded at the edges and soft-drawn.

Tie wire shall be round and soft-drawn.

Test : Besides manufacturer’s test certificate, PEA shall test the properties of conductors
according to the above-mentioned standard at PEA’s testing laboratory before

acceptance as well.

II
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AL, AL-ALLOY , ACSR, ARMOUR TAPE, AND TIE WIRE

Specification No.: RCBL-039/2551 Approved date : 1-09-2008 Rev. No.: 1 Form No. 04-2&3 Page 2 of 7
Table 1 Characteristics of Aluminium Stranded Conductor (A1 conductor)
Code Area Number Diameter Linear Rated D.C.
Number Of wires Wire Cond. mass strength resistance
mm’ mm mm kg/km kN Ohm/km
35 34.91 7 2.52 7.56 96 5.94 0.8202
50 50.14 7 3.02 9.06 137 8.27 0.5711
95 94.76 19 2.52 12.60 261 16.11 0.3036
120 121.21 19 2.85 14.25 333 20.61 0.2374
185 184.54 37 2.52 17.64 509 31.37 0.1563
240 242.54 61 2.25 20.25 670 43.66 0.1191
400 389.14 61 2.85 25.65 1075 66.15 0.0742
Table 2 Characteristics of Aluminium-alloy Stranded Conductor (A3 conductor)
Code Area Number Diameter Linear Rated D.C.
Number Of wires Wire Cond. mass strength | resistance
mm’ mm mm kg/km kN Ohm/km
35 34.36 7 2.50 7.5 94 11.17 0.9682
50 49.48 7 3.00 9.0 135 16.08 0.6724
95 93.27 19 2.50 12.5 256 30.31 0.3584

Table 3 Characteristics of Aluminium Conductor Steel Reinforced (A1/S1A conductor)

Code | Steel Area Number | Wire diam. Diameter Linear Rated D.C.
of wire
number | ratio | Alum. | steel | Total | Al | St | Alum. | steel | Core | Cond. mass strength | resistance
% mm’ | mm’ | mm’ mm | mm | mm mm kg/km kN Ohm/km
35 17 343 57 | 400 | 6 | 1 | 270 | 2.70 | 2.70 8.1 139 12.37 0.8352
50 17 48.3 80 [ 563 | 6 | 1 | 320 |3.20| 3.20 9.6 195 16.81 0.5946
95 16 94.4 153 [ 109.7 |26 | 7 | 2.15 | 1.67 | 5.01 13.6 381 34.93 0.3059
120 16 121.6 | 19.8 | 1414 |26 | 7 | 244 | 190 | 5.70 15.5 491 44.50 0.2375
185 16 183.8 | 29.8 |213.6 |26 | 7 | 3.00 | 233 | 6.99 19.0 741 65.27 0.1571
380 13 | 382.0 | 49.5 [4315| 54| 7 | 3.00 | 3.00 | 9.00 | 27.0 1443 121.30 0.0757

II
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AL, AL-ALLOY , ACSR, ARMOUR TAPE, AND TIE WIRE

Specification No.: RCBL-039/2551 Approved date : 1-09-2008 Rev. No.: 1 Form No. 04-2&3 Page 3 of 7
1d Packing
1d.1 The conductors shall be packed on non-returnable wooden reels with hub reinforcements. Reels

1d.2

1d.3

shall be lagged with suitable wooden battens to protect the conductors against damage. After
lagging, the galvanized steel wire or steel strap shall be fitted to the battens over each flange of the
reel. Overall outside diameter of reel for conductor sizes up to 400 mm’ shall not exceed 2.0 meters.
The wooden parts of reels shall be treated with water-borne wood preservatives, Chromated
Copper Arsenate (CCA), according to Group 3 of the latest TIS 515, see Table 4 to a dry net salt

retention of 12.0 kg/m3 .

Table 4
Active Ingredients of CCA
TIS 515 - 2527
Description Group 3

Type 1 Type 2 Type 3
Copper, as CuO % 16.0 - 20.9 18.0-22.0 17.0-21.0
Chromium, as CrO, % 59.4-69.3 33.0-38.0 44.5-50.5
Arsenic, as, As,O; % 14.7-19.7 42.0-48.0 30.0-38.0

The conductor in each reel shall be supplied in production length as mentioned in Table 5, Table 6
and Table 7 with variation of + 5% .

For aluminium stranded conductor sizes up to 400 mmz, aluminium-alloy stranded conductor sizes
up to 95 mmz, and aluminium conductor steel reinforced sizes up to 380/50 mm’ shall be supplied
in reels as shown in Page 7 of 7 and in production lengths specified in the Table 5, Table 6, and
Table 7 (see Page 6 of 7).

Both terminals of conductor in each reel shall be permanently marked with manufacturer’s
symbol, for checking the original length.

An amount not exceeding 10% of the total length may be delivered in random lengths, but any
such length shall not be less than 50% of the production length on one reel.

On acceptance, the measured length of conductor in each reel shall not be less than the packing

length shown on the reel.

The armour tape shall be supplied in coil, preferably 10 kg per coil.
The dimensions of coil shall be as follows :
- Inside diameter : 18 cm, approximately

- Height : 10 cm, approximately

The tie wire shall be supplied in coil, preferably 25 kg per coil, or in manufacturer’s standard

weights which shall be round figure.
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C2

2a

2b

2¢c

2d

Material and packing data to be given by bidder

Aluminium stranded conductor and aluminium-alloy stranded conductor details
Nominal cross-sectional area of conductor in mm’ .

Actual cross-sectional area of conductor in mm’ .

Number of wires.

Diameter of wire in mm .

Overall diameter of conductor in mm .

Construction of conductor.

Minimum calculated strength in N or kgf .

Maximum resistance at 20°C in ohm/km .

Weight resistivity of aluminium wire at 20°C in ohm—g/m2 .

Weight of conductor in kg/km .

Aluminium conductor steel reinforced details
Nominal cross-sectional area of conductor in mm’ .
Actual cross-sectional area of conductor in mm’ .
Number of wires (A1/S1A) .

Diameter of wire (A1/S1A) inmm .

Overall diameter of conductor in mm .
Construction of conductor.

Minimum calculated strength in N or kgf .
Maximum resistance at 20°C in ohm/km .

Weight resistivity of aluminium wire at 20°C in ohm-g/m2 .
Weight of conductor in kg/km .

Armour tape details

Dimension (cross-section) in mm X mm .
Breaking strength in N or kgf .

Weight of armour tape in kg/km .

Tie wire details

Diameter (cross-section) in mm .
Cross-sectional area in mm” .
Breaking strength in N or kgf .
Weight of tie wire in kg/km .
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2e Packing details

2e.1 Packing details for conductor

Packing method (shown by drawing(s), describe packing materials, details of wood treatment,

name and composition of preservatives and details of conductor terminal marking) .

Number of reels .

Principal dimensions of reel in mm .

Gross weight of one reel in kg .

Net weight of one reel in kg .

Length of uncut conductor per reel inm .

2e.2 Packing details for armour tape and tie wire

Packing method.

Dimensions (cross-section) of armour tape in mm x mm .

Diameter (cross-section) of tie wire in mm .

. . . . 2
Cross-section area of tie wire in mm’ .

Principal dimensions of each coil in mm .

Net weight of each coil in kg .

Length of uncut armour tape or tie wire per coil inm .
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Table 5

Packing Details for Aluminium Stranded Conductor

PEA Code Nominal Reel size Production length
Material No. number cross—sectioznal area (mm) per reel
(mm)) (m)
1020010001 35 35 (35-A1-7) 1,000 4,500
1020010002 50 50 (50-A1-7) 1,000 3,100
1020010004 95 95 (95-A1-19) 1,400 4,500
1020010005 120 120 (120-A1-19) 1,400 3,500
1020010007 185 185 (185-A1-37) 1,400 2,400
1020010008 240 240 (240-A1-61) 1,400 1,500
1020010009 400 400 (400-A1-61) 1,800 1,500
Table 6
Packing Details for Aluminium-alloy Stranded Conductor
PEA Code Nominal Reel size Production length
Material No. number cross-sectional area (mm) per reel
(mm’) (m)
1020030001 35 35(35-A3-7) 1,000 4,500
1020030002 50 50 (50-A3-7) 1,000 3,100
1020030004 95 95 (95-A3-19) 1,400 4,500
Table 7
Packing Details for Aluminium Conductor Steel Reinforced
PEA Code Nominal Reel size Production length
Material No. number cross-sectioznal area (mm) per reel
(mm’) (m)
1020020001 35 35/6 (35-A1/S1A-6/1) 1,000 3,500
1020020002 50 50/8 (50-A1/S1A-6/1) 1,000 3,000
1020020004 95 95/15 (95-A1/S1A-26/7) 1,400 3,500
1020020005 120 120/20 (120-A1/S1A-26/7) 1,400 3,000
1020020007 185 185/30 (185-A1/S1A-26/7) 1,400 2,000
1020020008 380 380/50 (380-A1/S1A-54/7) 1,400 1,000
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WOODEN REELS
FASTENED-WIRE OR-STRAP
FLANGE LAGGING BATTENS,
CLOSELY FITTING
QAN
S L | T
d ‘ B BOLTS & NUTS
HOLE——
Q[; - - o
CENTER SUPPORT FASTENED oV
STAY BOLT % P BATTENS WITH
WASHER—— GALVANIZED
art ‘ ‘ STEEL WIRE
N OVER EACH. FLANGE
|
REEL D d W a b t @ NUMBER
OF STAY
SIZE (min) (min) | (min) (min) BOLTS
mm mm mm mm mm mm mm mm (min)
1,000 980-1,020 500 660-700 50 19 25 75-100 6
1,400 1,380-1,420 710 875-915 63 25 38 75-100 6
1,800 1,780-1,820 965 880-920 75 35 38 75-100 6
Note :

1. Minimum clearance between cable and the lagging battens shall not be less than 25 mm .

2. Both ends of barrel battens shall be embedded in the flanges.

3. If PEA requests, the bidder has to state the reel manufacturer’s name; and PEA reserves the right to

observe the manufacturing process from time to time.
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C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Item Material Quantity Description
No.
1 1020010001 Aluminium stranded conductors, 35 mm’ (35-A1-7).
2 1020010002 Aluminium stranded conductors, 50 mm’ (50-A1-7).
3 1020010004 Aluminium stranded conductors, 95 mm’ (95-A1-19).
4 1020010005 Aluminium stranded conductors, 120 mm’ (120-A1-19).
5 1020010007 Aluminium stranded conductors, 185 mm’ (185-A1-37).
6 1020010008 Aluminium stranded conductors, 240 mm’ (240-A1-61).
7 1020010009 Aluminium stranded conductors, 400 mm’ (400-A1-61).
8 1020020001 Aluminium conductors steel reinforced, 35/6 mm’ (35-A1/S1A-6/1).
9 1020020002 Aluminium conductors steel reinforced, 50/8 mm’ (50-A1/S1A-6/1).
10 1020020004 Aluminium conductors steel reinforced, 95/15 mm’ (95-A1/S1A-26/7).
11 1020020005 Aluminium conductors steel reinforced, 120/20 mm’ (120-A1/S1A-26/7).
12 1020020007 Aluminium conductors steel reinforced, 185/30 mm’ (185-A1/S1A-26/7).
13 1020020008 Aluminium conductors steel reinforced, 380/50 mm’ (380-A1/S1A-54/7).
14 1020030001 Aluminium-alloy stranded conductors, 35 mm’ (35-A3-7).
15 1020030002 Aluminium-alloy stranded conductors, 50 mm’ (50-A3-7).
16 1020030004 Aluminium-alloy stranded conductors, 95 mm’ (95-A3-19).
17 1020200000 Armour tape, aluminium, cross-section 1 + 0.1 mm x 10 + 0.3 mm.
18 1020200002 Tie wire, aluminium, diameter 4 + 0.04 mm.
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C4 Price schedule Manufacturer :
Invitation to Bid No. Country of origin :
Trade-mark :
PEA Unit Cost Total Cost
Item Material Catalogue L. Quantity (See details (See details
Description
No. No. & conditions & conditions
attached) attached)
1 1020010001 Aluminium stranded conductors, 35 mm’ (35-A1-7).
2 1020010002 Aluminium stranded conductors, 50 mm’ (50-A1-7).
3 1020010004 Aluminium stranded conductors, 95 mm’ (95-A1-19).
4 1020010005 Aluminium stranded conductors, 120 mm’ (120-A1-19).
5 1020010007 Aluminium stranded conductors, 185 mm’ (185-A1-37).
6 1020010008 Aluminium stranded conductors, 240 mm’ (240-A1-61).
7 1020010009 Aluminium stranded conductors, 400 mm’ (400-A1-61).
8 1020020001 Aluminium conductors steel reinforced, 35/6 mm’ (35-A1/S1A-6/1).
9 1020020002 Aluminium conductors steel reinforced, 50/8 mm’ (50-A1/S1A-6/1).
10 1020020004 Aluminium conductors steel reinforced, 95/15 mm’ (95-A1/S1A-26/7).
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C4 Price schedule Manufacturer :
Invitation to Bid No. Country of origin :
Trade-mark :
PEA Unit Cost Total Cost
Item Material Catalogue L. Quantity (See details (See details
Description
No. No. & conditions & conditions
attached) attached)
11 1020020005 Aluminium conductors steel reinforced, 120/20 mm’ (120-A1/S1A-26/7).
12 1020020007 Aluminium conductors steel reinforced, 185/30 mm’ (185-A1/S1A-26/7).
13 1020020008 Aluminium conductors steel reinforced, 380/50 mm’ (380-A1/S1A-54/7).
14 1020030001 Aluminium-alloy stranded conductors, 35 mm’ (35-A3-7).
15 1020030002 Aluminium-alloy stranded conductors, 50 mm’ (50-A3-7).
16 1020030004 Aluminium-alloy stranded conductors, 95 mm’ (95-A3-19).
17 1020200000 Armour tape, aluminium, cross-section 1 +0.1 mm x 10 + 0.3 mm.
18 1020200002 Tie wire, aluminium, diameter 4 + 0.04 mm.
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C3 Schedule of detailed requirement

Invitation to Bid No.:

PEA
Item Material Quantity Description
No.
1 1020200003 Covered tie wire, 1-core, solid aluminium conductor, having PE insulation for

attachment Space aerial cable (SAC) and Partially insulated cable (PIC); with :

Conductor :

- standard of test method : ASTM B557/B557M

- diameter : 4+0.04 mm

- ultimate tensile strength : 87-138 kgf
Insulation :

- material : Polyethylene (PE)

- average thickness : 1.0 mm

- thickness, at any point : not less than 0.9 mm
Length : 100 (+20, -0) m per coil
Package : plastic cover
Note :

1) Marking on the surface of the sheath, it shall be marked at the interval of
about 50 cm, by printing in white as manufacturer's name and/or trade mark,
month/year of manufacture and others according to manufacturer's design.

2) The bidders, have to submit test reports shall be submitted with the bid or
within fifteen (15) calendar days after of the bid closing date. The item

offered without submitting the type test reports shall be rejected.
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C4 Price schedule Manufacturer :
Invitation to Bid No. Country of origin :
Trade-mark :

PEA Unit Cost Total Cost
Ite Material Catalogue L. Quantity (See details (See details

No. No. Description & conditions & conditions

attached) attached)

1 1020200003

Covered tie wire, 1-core, solid aluminium conductor, having PE insulation for
attachment Space aerial cable (SAC) and Partially insulated cable (PIC); with :
Conductor :

- standard of test method

- diameter

- ultimate tensile strength

Insulation :

- material

- average thickness

- thickness, at any point

Length

Package
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C Material, equipment, and specifications for PREFORMED DEAD-END

C1 General material and packing instructions

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

la. Scope
These specifications cover preformed dead-end designed for direct application over jacket of space

aerial cable in 22 kV and 33 kV overhead distribution construction.

1b Standards
The preformed dead-end shall be made of heat-treated aluminium-alloy 6061 according to standard

below.

ASTM B 211-05: Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes

PEA will also accept the préfonned dead-end made of heat-treated aluminium-alloy 6061 in accordance

with the later edition of the above standards.

1c Principal requirement
1e.1 Preform dead-end
. The preform dead-end shall be designed for direct application over conductors jacketed with polyethylene
(PE), polyvinyl-chloride (PVC), cross-linked polyethylene (XLPE), or rubber. The dead-end legs shall be
gritted and neoprene coated (black colour), and cross-over marked with colour code to indicate starting

point for application.

lc.2 Marking .
Each preform dead-end shall have a weather-resistance plastic identification tape showing at least
following information:
(1) Manufacturer's name or Trademark
(2) Catalog number or model
(3) Overall cable diameter range with which preformed dead-end is used
(4) Holding strength
(5) "Purchase order number (PO)

1c3 Samples /.
The bidders have to submit one (1) sample for each proposed item of the preform dead-end free of charge, .

O DR T, k<

within five (5) working days counted from bid closing date, for consideration; otherwise, the proposal will

TEA
i
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be rejected. PEA reserves the right to test the sample according to PEA’s testing procedure. In case of the

failing test results, the bidders will be rejected.
The samples will not be returned.

1d Packing

The delivered preformed dead-end shall be packed in carton box or in suitable package. Number of

preformed dead-end shall not more than 100 pieces per carton box or package.

Each carton box or package shall be securely wrapped and sealed with a moisture-proof material

to protect the contents and shall be marked with the name of manufacturer and gross weight.

le Test and test reports
le.l Type tests
The preformed rods and the proposed preformed dead-end shall pass the type test items specified in Table 1.

Table 1

Type test items of preformed rods and preformed dead-end

%

Preformed rods

1 | Chemical composition

\ according to ASTM B 211-05, or later edition’
2 Tensile properties

Preformed dead-end‘

1 Visual and dimension test According to PEA’s specification and
C3 Schedule of detailed requirement

2 | Tensile test According to Drawing No. SB2-015/60001
Note: = For the preformed rods, PEA will accept the test report or test certificate from third party laboratory or

- manufacturer.

The type test of preformed dead-end shall be conducted or inspected by the acknowledged independent

testing laboratories/institutes as follows:

(1) Independent laboratories/institutes which aré 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 bé
submitted with the bid for consideration. ‘

(2) Laboratories, institutes, universities and electric utilities, as follows:
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TSP
. PEA

- 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) l

- Testing Laboratory, Electrical Eﬁgineering Department, Faculty of Engiﬁeering,
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
-

The bidders or manufacturers who prefer to carry out the type tests of the preformed dead-end with
laboratories or by manufacturers 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 to send representatives to

inspect and witness the tests.

The type test report of preformed dead~epd conducted by the laboratories/institutes 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 of preformed dead-end conducted by the laboratories/institutes in other countries
shall be valid within ten (10) years counted from the issued date in the test report to the bid closing
date.

The cost of all type tests and report shall be borne by the Bidders/Manufacturers.

The type report or test certificate of the preform rods and type test report of the proposed preformed
dead-end shall be submitted with the bid. i

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

(1) In case the proposed preformed dead-end has been supplied to PEA and get the order from PEA’s
Procurement Department (from PEA’s head office), The bidder can submit the Purchase Order
(PO) on the bid closing date, or

(2) In case the proposed preformed dead-end has been registered for PEA Product Acceptance,.

the Bidder can submit the valid registration certificate on the bid closing date, or

(3) In case the proposed preformed dead-end has been registered for Product lists for substation

turnkey project, the Bidder can submit the valid registration certificate on the bid closing date.
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1e.2

TSP

However the document in case (1), (2) and (3) mentioned above shall be proved that the preformed
dead-end specified in the PO or registration certificate is the same product, type/model and all ratings

as the proposed preformed dead-end for this bid.

Acceptance tests

PEA reserves the right to have an acceptance test conducted by PEA’s laboratory or by ménufacmrer’s
factory or by acknowledge independenf testing laboratories as mentioned in 1e.1.

In case the tests made by manufacturer’s factory or by acknowledge independent testing laboratoties,

PEA reserves the right to send, representatiires to witness the tests
The cost of the acceptance tests and report shall be borne by the Contractor.

PEA will randomly choose the samples of preformed dead-end per delivery lot for testing with

the number specified in Table 2.

Table 2

Number of samples for acceptance test

R 7

not more than 500 3

more than 500 5

Note: - The samples shall not be returned and shall not be used in the system.
- After the tests, the additional preformed dead-end, with the equal number of the samples for acceptance
test, shall be supplied by the contractor with free of charge to complete the number of preformed dead-

end in the purchase contract.
7 . e
The samples of preformed dead-end shall pass the acceptance test items as specified in Table 3.

Table 3

Acceptance test items of preformed dead-end

1 Chemical composition Optical emission spectrometer

2 Visual and dimension test According to PEA’s specification and C3 Schedule of detailed
requirement

3 Tensile test | According to Drawing No. SB2-015/60002




PROVINCIAL ELECTRICITY AUTHORITY

nmlwﬂqgﬁmn TECHNICAL SPECIFICATION DIVISION

PROVINCIAL ELECTRIGTY AUTHORITY.

PREFORMED DEAD-END

Speciﬂéation No. RCBL-058/2563 Approved date: 11 SEP 2020 Rev.No.: 3 Form No. 12-3.2 Page 5 of 6

1f

Noted: ~ Only one sample shall be tested with test item No. 1 and the other samples shall be tested with test
item No. 2 and 3. ‘
" The test result shall be conformed to aluminium-alloy 6061 according to ASTM B 211-05, or later

edition.

The samples shall pass the acceptance tests item No. 1, 2 and 3 as specified in Table 3 sequentially.
If any samples have failed in any test sequence, the tests shall not continue to the next test sequence and

all preformed dead-end in that delivery lot will be reject.

Guarantee ‘
The Contractor shall guarantee the quality for one (1) year commencing from the date PEA receive the

above-mentioned preformed dead-end in the condition as specified in note below.

Note:
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C2  Material and packing data of the propesed preform dead-end shall be submitted with the bid

2a  Critical documents of the proposed preformed dead-end

1. The type repoft or test certificate of the preform rods and WQves Mo
type test report of the proposed preformed dead-end (see
lel),or ‘ ‘
Purchase Order (PO) from PEA’s Procurement Department D YES D No
{from PEA’s head df‘ﬁce), or B ‘ '
PEA Product Acceptance registration certificate, or Uyes o

Product lists for substation turnkey project registration Qyes o

certificate

2. Catalogues and/or drawings showing dimensions in mm and Qyes o
necessary information as follow:
- Manufacturer’s name or trade-mark
- Diameter range in mm of cable for which the preformed
dead-end are designed B
- Rods per set
- Diameter of rods
- Overall length
- Holding strength
- Colour code

3. Packing details Qvyes Wro

Nate:

Critical documents shall be submitted with the bid; otherwise, the proposal shall be rejected.
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,/; DEAD-END o . DEAD-END\\
; AN

0 e 4%

I% rmymaeillinaaou (m) H‘
Kk mmemTveniefun devssneufumenteufissnfudatuintesis (m) >,I
awiilivaaey craeans | aem ﬂ:”mansmﬁaaﬁqmmﬁwaiiﬂ . Minimum breaking strength of conductor (kgf)™ or
iem | PEA Mat No. | awn | useiu | overatl cable Atvazou | Friod Luaﬂiznjntnuajaviiaumzmm : Load for testing preformed deand-end (kgf) for PEA Mat No 10202602097
iin , ) WhifuiATesia (m)

(mm? | (kv) | diameter (mm) (m) Y (m) .y 2y 100% 40% 50% 90% 95%

Brlodutrene+Uivlasu) 2
1 1020260202 SAC 50 22 21.7-23.8 > 218 > 0.95 0.95+2.1740.95 = 4.07Tm = 745 298 373 671 708
2 1020260203 SAC 95 22 25.1-27.1 > 253 > 1.00 1.00+2.51+1.00 = 4.51m 1437 575 719 1293 1366
3 1020260204 SAC | -120 22 26.5-28.5 > 2.68 >1.10 1.10+2.65+1.10 = 4.85m 1888 755 944 1699 1794
4 1020260205 SAC 185 22 29.6-31.8 >2.98 >1.20 1.20+2.96+1.20 = 5.36m 2954 1182 1477 2659 2806
5 1020260206 SAC 50 33 26.3-28.3 > 2.65 > 0.95 0.95+2.63+0.95 = 4.53m 745 298 373 671 708
6 1020260207 SAC 95 33 29.7-31.7 >2.99 > 1.00 . 1.00+2.97+1.00 = 4.97m 1437 575 719 1293 1366
7 1020260208 SAC 120 33 31.1-33.1 >3.14 . >1.10 1.10+3.11+1.10 = 5.31m 1888 - 755 944 1699 1794
8 1020260209 SAC 185 33 34.2-36.2 >3.44 >1.20 1.20+3.42+1.20 = 5.82m 1966 786 . 983 1770 1868

wnewma : .

1. Udefudmeaeerfoshunisvagounseie feil

- Brietudwmemedenisnoudiumeiinadeunuduuninesidn ueshluRssdusiemaeuuseia Tnsmmemmeilivesoussrihainefudnmemessdodsitonn 100 whueaduiurudnansmmesneilinagou

- Tvraedausa 40% 2891 minimum breaking strength of conductor asliiBunan 1 wifl ihinassen Ltamaﬂﬂ‘%waéuL‘ﬁﬂﬂmﬂmﬂaanmnmﬂﬁ"l‘z’fwﬂaaumuﬁ”u,l,ua;ﬁ”maaé’wﬁm

- e duianemanyseneudhiuaneildnaseuiuminiudneds uasihiunsummadeusimuseay wdualussnnou

- ihErefimemanUssneudivaneildnaaeuiisuminiidnas uarluandeususzana 50% 109A1 minimum breaking strength of conductor ¥Aewnneiiaeildvaaey 'Luanwmwwmnﬂswaimmﬂma
awissneudnivasiilinegeuinnisidey wraunsansanulflasiy

- mnuumu‘[waﬂ‘uuamaﬂatuaﬂﬂaum 95% Y99A1 minimum breaking strength of conductor udanaunie 90% 28461 minimum breaking strength of conductor uazasliiduna 1

- Tuamwilu Uiefudmemeiuszneudhivansiilinaseuasfadlifionsidou lusewiedan 1 il uasuiweiudmemeszsediifisrudiomes

0 epggmsneiilimaaeuliifesnd 100 wivea Overall cable diameter

2.

3. 2 epqugmivatisiignuasinedun Weussneufuamendeuilesfindudniuiedesis

4. ¥ g1 Minimum breaking strength of conductor 71 100% Wusnfissylisuaiupamelnihves nvin.

5 4 niumumimaawiwaiumﬂmaa’ml,ﬂl,uaa”mﬂ 5¥a (1020260209) sude 1 .Alvaalunisvagsu Wilde1 Load for testing preformed deand-end unu minimum breaking strength of conductor

6. antunagaudwiunisnedeuanziuy (Type test) Uiwasuiduaneans 'Lmﬂulﬂmuiwawtaaﬂatﬂﬂ . awpdedauanii RCBL-058/2563 e te.l y;

. o ¥ o o ‘ 1 a ‘1 a

) ? ? . NONUBNINUANIINAUA  HIFIAINTTU ﬂ’]ilWﬁ’]ﬁ?uﬁﬁJﬂ’]ﬂ
amdu - TUELBIANINAADURNWIZLUU (Type test) |uuuiawdi SB2-015/60001
1L Uinafuithuameanaiaiianinie Wi, 1__vessuiu 1wy
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http:0.95+2.63+0.95
http:1.20+2.96+1.20
http:1.10+2.65+1.10
http:1.00+2.51+1.00
http:0.95+2.17+0.95

-~/ DEAD-END DEAD-END

o ot Pe) P
anusmmurenieiun eusneuiuaewioufievansaiiuiniosds (m)

aeildnnasu AEN anugnTaiesiignyeinedus Minimum breaking strength of conductor tkeP ™ or
. aneiild ﬂf min dousznauivanawienfias@inds | Load for testing preformed deand-end (kgf) for PEA Mat No 1020260209 9
ftem PEA Mat No. N YU | WINU overall cable JiveTum) v o o e
s (mm? | (kv) | diameter (mm) Paey (m) w:mum'saam (m) 100% . 40% 50%
(m)® | (Usvofusene+Uivady) 2
1 1020260202 SAC 50 22 - 21.7-238 »2.18 > 0.95 0.95+2.17+0.95 = 4.07Tm 745 - 298 373
2 1020260203 SAC 95 | 22 251-271 > 253 > 1.00 1.00+2.51+1.00 = 4.51m 1437 575 719
3 1020260204 SAC 120 22 26.5-285 > 2.68 > 110 1.10+2.65+1.10 = 4.85m 1888 755 944
4 1020260205 SAC 185 22 29.6-31.8 > 298 >1.20 1 1.20+2.96+1.20 = 5.36m- 2954 : 1182 1477
5 1020260206 SAC 50 33 26.3-28.3 > 2.65 > 0.95 0.95+2.63+0.95 = 4,53m 745 298 373
6 1020260207 SAC 95 33 29.7-31.7 > 299 > 1.00 1.00+2.97+1.00 = 4.97m 1437 575 719 .
7 1020260208 SAC 120 33 31.1-33.1 > 314 > 1.10 1.10+3.11+1.10 = 531m 1888 755 ‘ 944
8 1020260209 SAC 185 33 34.2-36.2 > 3.44 > 1.20 1.20+3.42+1.20 = 582m ' 1966 786 983
WETR

1. et memseedeshunisaaouuses fall
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1 g mailivaseulitieundt 100 whwes Overall cable diameter Wiatenimummenunsnvasaiomadauiilivaaey

(2 gpgmiradosiigaue s ivesiun Weuszneufumenieutinsindudrtuiedadic wisosnhmumuanunsavearfomeasuiilivagey

3 6 Minimum breaking strength of conductor 9 100% L"f‘JuF’iﬂﬁiqu"imuamﬂmalwﬁwm ana.

9 fszuaunmaseuUinesudiaeanaelaeime 9% (1020260209 snude 1 Anluastunivingeu Wildan Load for testing preformed deand-end Wny minimum breaking strength of conductor

antunRaaUWUNSIRgaUIBN 15RT9TU (Acceptance test) Yo aeans s WhdulumusiwazBenaa nin. awad1daanil RCBL-058/2563 ¥hate 1e.2
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Specification No.: RCBL-058/2563 : PREFORMED DEAD-END Page 1 of 4

Invitation to Bid No.:

C3 Schedule of detailed requirement

£

BEA !

PEA ,
| Item Material Quantity Description
No.

1 1020260202 set(s) | Preformed dead-end, gritted and neoprene coated, for use with single-core space
aerial cable, aluminium conductors size 50 mm’7/22 kV (Overall cable diameter
range 21.7-23.8 mm) with ;

Standard : the preformed rods of dead-e_end shall be made of heat-treated
aluminium-alloy 6061 as specified in ASTM B 211
Réds per set : not less than 5 rods
Diameter of rods : not less than 2.5 mm
Overall length  : not less than 950 mm
Holding strength : not less than 670 kgf
Complete with:
Cross over marked with red colour to indicate starting point.
2 1020260203 set(s) | Preformed dead-end, gritted and neoprene coated, for use with single-core space

aerial cable, aluminium conductors size 95 mm’/22 kV (Overall cable diameter
range 25.1-27.1 mm) with ;
Standard : the preformed rods of dead-end shall be made of heat-treated

aluminium-alloy 6061 as specified in ASTM B 211

‘Rods per set : not less than 6 rods

Diameter of rods : not less than 3 mm
Overall length : not less than 1,000 mm
Holding strength : not less than 1,290 kgf
Complete with:

Cross over marked with orange colour to indicate starting point.
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Specification N 0:: RCBL-058/2563 : PREFORMED DEAD-END Page 2 of 4

C3 Schedule of detailed requirement.

Invitation to Bid No.:

PEA
Item Material Quantity Description
No. | , |
3 1020260204 set(s) | Preformed dead-end, gritted and neoprene coated, for use with single-core space
aerial cable, aluminium conductors size 120 mm’/22 kV (Overall cable diameter
| range 26.5-28.5 mm) with ;
Standard : the preformed rods of dead-end shall be made of heat-treated
aluminium-alloy 6061 as specified in ASTM B 211
Rods per set : not less than 6 rods
Diameter of rods : not less than 3 mm
Overall length  : not less than 1,100 mm
Holding strength : not less than 1,700 kgf
Complete with: k
Cross over marked with yellow celour to indicate starting point.
4 1020260205 set(s) | Preformed dead-end, gritted and neoprene coated, for use with single-core space

aerial cable, aluminium conductors size 185 mm’/22 kV (Overall cable diameter

range 29.6-31.8 mm) with ;

Standard : the preformed rods of dead-end shall be made of heat-treated
aluminium-alloy 6061 as specified in ASTM B 211 \

Rods per set : not less than 7 rods

Diameter of rods : not less than 4 mm

Overall length  : not less than 1,200 mm

Holding strength : not less than 2,660 kgf

Complete with:

Cross over marked with green colour to indicate starting point.

TSP
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Specification Ne.: RCBL-058/2563 : PREFORMED DEAD-END Page 3 of 4

'C3 Schedule of detailed requirement
Invitation to Bid No.:

PEA
Item Material Quantity Descriptibn
‘ No. |

5 1020260206 set(s) | Preformed dead-end, gritted and neoprene coated, for use with single-core space
aerial cable, aluminium conductors size 50 mm’/33 kV (Overall cable diameter-
range 26.3-28.3 mm) with ; |
Standard : the preformed rods of dead-end shail be made of heat-treated

aluminium-alloy 6061 as specified in ASTM B 211
Rods per set : not less than 5 rods
Diameter of rods : not less than 2.5 mm
Overall length  : not less than 950 mm
Holding strength : not less than 670 kgf
Complete \?ith:
Cross over marked with pink colour to indicate starting point.
6 1020260207 set(s) | Preformed dead-end, gritted and neoprene coated, for use with single-core space

aerial cable, aluminium conductors size 95 mm’/33 kV (Overall cable diameter

range 29.7-31.7 mm) with ;

Standard : the prefomied rods of dead-end shall be made of heat-treated
aluminium-alloy 6061 as specified in ASTM B 211

Rods perset ~  :notless than 6 rods

Diameter of rods : not less than 3 mm

Overall length  : not less than 1,000 mm‘

Holding strength : not less than 1,290 kgf

Complete with:

Cross over marked with blue colour to indicate starting point.

PEA




PROVINCIAL ELECTRICITY AUTHORITY

nrdshdsugilma TECHNICAL SPECIFICATION DIVISION

PROVILIAL TLETTIURITY SAERUTY

Specification No.: RCBL-058/2563 : PREFORMED DEAD-END Page 4 of 4

C3 Schedule of detailed requirement
Invitation to Bid No.:

PEA
Item Material | Quaniity Description
No. .

7 1020260208 set(s) | Preformed dead-end, gritted and neoprene coated, for use with single-core space
aerial cable, aluminium conductors size 120 mm’/33 kV (Overall cable diameter
range 31.1-33.1 mm) with ;

Standard : the preformed rods of dead-end shall be made of heat-treated
aluminium-alloy 6061 as specified in ASTM B 211
Rods per set : not less than 6 rods
Diameter of rods : not less than 3 mm
Overall length  : not less than 1,100 mm
Holding strength : not less than 1,700 kgf
Complete with:
Cross over marked with black colour to indicate starting point.
8 1020260209 set(s) | Preformed dead-end, gritted and neoprene coated, for use with single-core space

aerial cable, aluminium conductors size 185 mm?33 kV {Overall cable diameter

range 34.2-36.2 mm) with ;

Standard : the preformed rods of dead-end shall be made of heat-treated
aluminium-alloy 6061 as specified in ASTM B 211

Rods per set : not less than 7 rods

Diameter of rods : not less than 4 mm

Overall length : not less than 1,200 mm

Holding strength : not less than 1,770 kgf

Complete with:

Cross over marked with white colour to indicate starting point.
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Specification No.: RCBL-058/2563 : PREFORMED DEAD-END Page 1 of 3
C4 Price schedule Manufacturer :
Invitation to Bid No.: Country of origin :
Trade-mark :
PEA Unit Cost Tetal Cost
: . Catalogue Descrivt . (See details {See details
Item | Material No. Description Quantity & conditions & conditions
No. attached) attached)
1 1020260202 Preformed dead-end, gritted and neoprene coated, for use with single-core space set(s)
aerial cable, aluminium conductors size 50 mm*22 kV
(approximate overall cable diameter 21.7-23.8 mm)
2 1020260203 Preformed dead-end, gritted and neoprene coated, for use with single-core space * set(s)
aerial cable, aluminium conductors size 95 mm*/22 kV
(approximate overall cable diameter 25.1-27.1 mm)
3 1020260204 Preformed dead-end, gritted and neoprene coated, for use with single-core space set(s)

aerial cable, aluminium conductors size 120 mm’ /22 kV

(approximate overall cable diameter 26.5-28.5 mm)




PROVINCIAL ELECTRICITY AUTHORITY
TECHNICAL SPECIFICATION DIVISION

aerial cable, aluminium conductors size 95 mm’/33 kV

(approximate overall cable diameter 29.7-31.7 mm)

| Specification No.: RCBL-058/2563 : PREFORMED DEAD-END Page 2 of 3
C4 Price schedule Manufacturer :
Invitation to Bid No.: Country of origin :
Trade-mark :
PEA Unit Cost Total Cost
- Catalogue Descrioi ) (See details (See details
Item | Materia Ne. cscription Quantity & conditions & conditions
Ne. attached) attached)
4 1020260205 Preformed dead-end, gritted and neoprene coated, for use with single-core space set(s)
aerial cable, aluminium conductors size 185 mm /22 kV
(approximate overall cable diameter 29.6-31.8 mm)
5 1020260206 Preformed dead-end, gritted and neoprene coated, for use with single-core space set(s)
aerial cable, aluminium conductors sizé 50 mm’/33 kV
(approximate overall cable diameter 26.3-28.3 mm)
6 1020260207 Preformed dead-end, gritted and neoprene coated, for use with single-core space set(s)
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Specification No.: RCBL-058/2563 : PREFORMED DEAD-END Page 3 of 3
C4 Price schedule Manufacturer :
Invitation to Bid No.: Country of origin :
Trade-mark :
PEA Unit Cost Total Cost_
: - Catalogue Descrini . {See details (See details
Item | Materia No. escription Quantity & conditions - & conditions
No. attached) attached)
7 1020260208 Preformed dead-end, gritted and neoprene coated, for use with single—coré space set((s)
aerial cable, aluminium conductors size 120 mm’/33 kV
(approximate overall cable diameter 31.1-33.1 mm)
8 1020260209 Preformed dead-end, gritted and neoprene coated, for use with single—coré space set(s)

TSP

aerial cable, aluminium conductors size’ 185 mm*/33 kV

(approximate overall cable diameter 34.2-36.2 mm)




