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-On-load tap-changing power transformers for 115 kV
subtransmission substation

-Three-phase automatic voltage regulators (AVR). for 22" kV and
33 kV 50 Hz distribution System

-Single-phase and Three-phase transformers for 22 kV and 33 KV
50 Hz distribution system with and without ability to withstand
short circuit '

-Remote controlled switches for 22 kV and 33 kV 50 Hz distribution
system

“Solid dielectric three- phase automatlc reclosers for 22 kV and
33 kV 50 Hz distribution System

-Automatic switching equipment for HV power capacitor Bank
-Single-phase and Three-phase electromechanica and electronic -
energy meters
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H-CONNECTOR,MAIN AL 10-16,TAP

1 | 1-02-032-0009 3500 | 880 700 1,400 520
AL/CU 4-10
H-CONNECTOR,MAIN AL 25-50,TAP »

2 | 1-02-032-0010 14,800 2,800 2,210 7,120 2,670
AL/CU 2.5-6 |
H-CONNECTOR,MAIN AL 25-50,TAP

3 | 1-02-032-0011 _ 207,700 | 51,700 | 41,400 | 83,450 31,150
AL/CU 16-35 .
H-CONNECTOR,MAIN AL 50-95,TAP

4 - 1-02-032-0012 136,775 | 33,650 | 26,335 | 55,450 21,340
AL/CU 50-95
H-CONNECTOR,MAIN AL 70-95,TAP ‘

5 | 1-02-032-0013 9,900 | 2,420 1,900 4,160 1,420
CU 16-35
H-CONNECTOR,MAIN AL 70-95,TAP

6 | 1-02-032-0015 56,550 14,130 | 11,330 | 22,620 8,470

CU 6-10
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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:

®

2

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.

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 (TISD)

- 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 ﬁ%%%lﬁ W%Zg%{ ﬁ%%%%%‘{ﬂﬁ‘ﬂ ASUSUISITY

nslaihaugiinieen o (Manan) dmianssunseseysen
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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.
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Invitation to Bid No:

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

Ci General material and packing instructions

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

1a Scape

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

compression tap connectors used in low-voltage distribution system.

1b Standards

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

' tested in accordance with the following standards

ANSEYNEMA CC1-2008  Electric power connection for substati_bns
ANSI C119.4-2016 Connectors for use between aluminum-to-aluminurm 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 ne additional test item(s) compared with
the above standards. On the other hand, if there is significant change in any test itermns 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 fest item(s) will be also accepted.

1c Principal requirement
1e.l  Service conditions and installation
The I-type compression tap conrrector shall be designed and canstructed for cutdoor installation, and

suitable for operation under the following conditions:

Altitude ' : up to 1,000 m above sea levei
Ambi.ent air temperature Toupto 50°C
Average relative humidity inany one year  : upto 94%
Climatic condition : tropical climate
EME| neYUINIHER NeauayunIs UMY
e nsiwihduglinmann o (Mmana) Smianssunseiogsen
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1.c.2  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 Ne.SA2-0 15/25001.

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

the minimurm 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.

1.c.3  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.c. SAE, AIS], JIS, ASTM, ANSI, UNS, 1SO or BS. It shall be suitable for using with both

aluminum to aluminum connection and aluminum to copper connection.

led  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.e. printing
with toner or laser toner with foil-coated. is not accepted. | v
(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

1c.5  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 committec 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

1e.3 Acceptance tests, in case of the failing test results. the proposal will be rejected.

The sample will not be retumed after consideratién, the sample of the successful bidder will be used as

EME a reference sample in acceptance process. The supplied connectors with a different design cémpared
PEA with the reference sample shall be rejected. h’e)\'ill%‘l/ﬁiﬁﬁﬂ F:hEJ‘ﬂﬁUﬁHUﬂ'ﬁU%MTi\‘ﬂu

=
anslufadauainaws e (A1a0a19). S9UIANI L UATAIDETE
U * q
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14 Packing

The supplied connectors shall be packed in a scal 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 he used with, nomber of connectors in the box and net weight. The box

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

le Test and Test report
1e.l 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 gpectrometer ' See (2)
3 | Temperature rise test | ANSI/NEMA CC1 See (3)
4 . Conductor damage test ANSICli94 _ See (4)
5 Hardness test Brinell hardness test See (3)

EME
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{EME

Before the type tests are proceeded, manufacturer shali submit following detail to PEA forapproval:

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 Ne.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
manu facturer.

- 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 bc.kc;)t 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 itemns specified in Table 1.

n

@

Visual and dimension eheck

Four (4) samples are required for the test. Each sample shall have markings in accordance with
clause 1c4 Marking, cxcef;i purchase order nutuber is not required. Dimensions of each sample
shall be measured and recorded. The dimensions of all samples shall be according to Drawing
No.SA2-018/25801 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
teans of optical emission spectrometer for verification grade or designation of aluminium alloy,
which shall be aluminium grade or designation specified in accordance with 1.e.3 Ceonstruction
and characteristics. -

Note: PEA will accept result of the chemical composttion test with olerance of -10% of minirmum value of each

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

reference standard.

nosUdmswan dheatiuayunsuinmsau
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EME

3

8]

&

Temperature rise fest ‘ _
Four (4) samples are required for the test. The temperature rise test shall be according to ANSI/NEMA

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

Ceonductor damage test

Two (2) samples are required for the test. The conductor damage test shall be according to ANSI
Cl194.

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:

(H

(2)

(3)

Independent at laboratories/institutes which are members of the Short-circuit Tesiing Liaison (STL)

or independent laboratoriesfinstitutes which are accredited according to TIS 17025 or ISO/EC

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. ‘ ’

Laboratories, msnmtes universities and électric unlmes, 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 Elecironic Products Testing Center (PTEC)

- Thai Industrial Standards Instinate {TISD)

- Electrical and Electroxiics Institute {EED}

- 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 Blectricity Authority {PEA}

- Laboratory of mamtfécmrers approved by PEA

Qther 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 mdepeﬁdent laboratories  without

ﬂEN‘Ui'Vi’]'iW’dﬂ ﬁJ’]EJﬂuUﬁuUﬂ’]i‘UiWﬁfl’]u
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qualification mentioned in (1) or ‘(Z)A Documents showing the manufacturer’s experience such as
reference listshall 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

withess 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 coxﬁxecto;‘s 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 Acceptan%:c"", the Bidder
can submit the valid registration certificate on the bid closing date. or

{3) In casc the proposed connectors have been registered for Product lists for transmission and
substation turnkey pro_icct':i. fhe Bidder can submit the valid registration certificate on the bid

closing date.

However the document in case (1), (23 and {3) mentioned above shall be proved by the bidding
commiltee that connectors speeified in the PO or registration certificate i the same product,
typesmodel and all ratings as the proposed connectors for this bid.

ks

Note: PEA Product Acecptance {PPA) is the process for enhancing qualiy of cloctrical apparatus which PEA
procure by making quztlity;comf&.syéféxiié Hid cetlification of product’s quality by reliable Centification
Body tCB), PPA s taken rcsponsibigi}y by Electrical Equipment Standard and Quality Control Division.

Product lists far ransmission and substation tumkey project is the process of registration of electrical
apparatus used .in PEA's power system. Product lists s taken responsibility by Substation Project

Managenent 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.
EME (2) The details of tools and compression dies used for compressing the H-type compression tap

PEA connector in the type test processes shall be declared p5cfeli§winalan deatudauunISUIHITU
3 9
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le2

1e.3

EME

PEA

- Catalogue of tools and compression die which specify the model and the name of manufacturer, or
- Dimensions of compression die are required in éase 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
) Thé eolor photographs of H-type compression tap connector as following:
- Manufacturer's name or Trademark
- Size of conductor to be used with
- Model or cata iog/drawihg number H-type compression {ap 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 shali be borne by the Centractor.

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

the number as speeified in Table 2.

Tabie 2

Number of samples for acceptance tests

CUpto 100

101 - 500
501 — 1,000
More than 1,000

WS N

Nate: - The samples shall not be returned and shall not be used in the system,
- ARer the tests, the additional H-type compression tap connectors, with the equal aumber 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.

nesudmswan dhealuayun1suinsnu
ansludauaiiniame.e (pranand) Sauianssuaseiagsn
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All sample(s) shall pass acceptance test items No. 1 — 5 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.

Table3

Acceptance test items of H-Type compression tap connectors

Visual check

PEA’s specification

- 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 suzface of all samplks shall be thoroughly
filled with oxide inhibiting contact grease, the minimum
thickness of the greage shall be 6.5 mm

2 Dimension check

| PEA’s specification

Dimension of ail sample shall. be according to
manfacturer’s drawing and shall be according to Drawing |
Neo. S8A2-015/25001

3 | Chemical composition test

Optical emission spectrometer

According to Chemical composition test specified in
Tsable 1.
Note: Testing only one {1} sample per ot

4 Hardness test

Brinell hardness test

The test result shall be within 10% tolerance of the
hardness test result in the type testreport.

Nete: Testing only one {1} sample per lot

5 Assembly test

PEA’s specification

The samples shall be suitable to assemble with the '

conductor fo be used with.

Emg
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Cz 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 led) or Hyss Wne
Purchase Order (PO) from PEA’s Procurement Department Oves Uwo
{from PEA’s head office} (see 1e.1) or ‘

Product acceptance certiﬁéate (see le.1) Uyes e
Product lists certificate (see le.1) . Ovyes wo

2 | Drawing(s) of the ;S%aposcd H~tyf)e compression  tap WUvyes Une

connectors, showing dimensions (see 1e.2)
(Drawing(s) by using PEA"s drawings shall not be accepted) .
3 | Packing detail (see 1d) Qdyes Uno

EME

nosuSnIwae AneatiuayunTUIIIINUY
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H - TYPE COMPRESSION TAP CONNECTOR

Page 1 of2

C3 Schedule of detailed requirement
Invitation to Bid No.: nUW.N.1(B)-M-149-2566

Item

PEA Material Neo.

Quantity

Deseription

1

1020320009

3,500 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. SA2-015/2500 l,1 with:

Main ; diameter range of 3.57 mm to 4,50 mm (size 10 mm?2 to 16 mm’)

Tap : diameter fange of 2.25 mm to 3.57 mm (size 4 mm?2 to 10 mmz)

Minimum Length : 25 mm

1020320010

14,800 pc(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 5.90 mm to 9.06 mm (size 25 mm’ to 50 mm’)

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

| Minimum Length: 30 mm

1020320011

207,700 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 5.90 mm to 9.06 mm (size 25 mm’ to 50 mmz)

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

Minimum Length : 40 mm

1020320012

136,775 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, wi th:

Main: diameter range of8.33 ﬁlm to 12.60 mm (size 50 mm’ to 95 mm”

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

Minimum Length : 55 mm

1020320013

9,900 pe(s)

Connector, compression tap, H-type, connection of main alurninium 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 mm’)

Tap : diameter tange of 5.10 mm to 7.56 mm (size 16 mm? to 35 mm’)

Minimum Length ; 40 mm naaudmswes dealfuayunsuimsiu

AT ITNAILYINALA o (M1ANa1Y) Jenianszunseseysen
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H - TYPE COMPRESSION TAP CONNECTOR

C3 Schedule of detailed requirement
Invitation to Bid No.: AUN.A.1(B)-M-149-2566

Item | PEA Material No.| Quantity Description

7 11020320015 56,550 pels) | Connector, compression tap, H-type, connection of main aluminium conductor
| to tap copper conductor, seé 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 te 4.05 mm (size 6 mmz to 10 mmz)

Minimum Length: 30 mm)

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

nosuImawas drgaiuayunsusmsn
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RANCE SIMILAR T
PEA ' MINIMUM
MATERIAL. | maIN | TAP (LENGTH BURNDY KEARNEY HOMAC PENN-UNION
No. SIZES| s1zES | (MO
emD | D
CATALOGUE ik CATALKIGUE DI ATALLGEE; ME saTALLGUE: . DIE
NG INDEX N, IWPEX NOL INDEX NI, INBEX
1020320009 | 10-16 | 4-10 | 25 f{vPceasd BG |421-82| & JuBRM | & ~ -
1020320010 |25-50| 25-6 | 30 - - laps-s2] o B 2014] o |KO-RR4] ©
1020320011 |2%5-50| 16-35 | 40 |yHo-10| o |sos-s2] o |oB103| O |KO-RO6] O
1020320012 150-95| 50-95 | S5 lyHp-300] D3 |S04-82] © DB 2020] D  |KD-R04 D
1020320013 |70-95| 16-35 | 40 |vyHD-200| D3 |S502-82] O [DB 202 | O |[KD-Ro2 D
1020320014 |35-50| 6-10 30 |YP ggm o |ace-s2] o© - - lko-real o
1020320015 170-95| 6-10 | a0 Y?gssn o . - - - - - -
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