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Material, equipment, and specifications for PREFORMED ARMOR GRIP SUSPENSION (AGS)
General material and packing instructions

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

Scope

These specifications cover Preformed Armor Grip Suspension (AGS) for 115 kV overhead line constructions.

Standards
The Preformed Armor Grip Suspension (AGS) shall be made of heat-treated aluminium-alloy Designation

6061 manufactured and tested in accordance with following standards:

American Society for Testing and Materials (ASTM):
ASTM B 211-2009 Aluminum and Aluminum-Alloy Bar, Rod, and Wire

Or Australian/New Zealand Standard:

AS/NZS 1865-1997 Aluminium and aluminium alloys-Drawn wire, rod, bar and strip

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

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

Principal requirement
Characteristic, material and component
The Preformed Armor Grip Suspension (AGS) shall be preformed that they are suitable for right hand lay

bare conductors and shall have characteristics as specified in Table 1.

Table 1

Preformed Armor Grip Suspension (AGS) characteristics

Characteristics Unit Requirement

Range of conductor diameter mm 25.39-25.91

(For supporting of aluminum conductors size 400 mm’)

Number of rods per set - 11or12

Diameter of each rod

- 11 rods per set mm 7.87%0.1
- 12 rods per set mm 7.62 £ 0.1
Overall length mm not less than 2,030
Minimum failing load kgf not less than 11,340
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The AGS clamp body and strap shall be made from high-strength aluminium alloy. The clamp body shall
be designed so as to maximize heat dissipation from the AGS assembly. The AGS manufactured by sand
casting process shall not be accepted.

The AGS preformed rods shall be rounded end at the end of each rod and center mark with color code.

The AGS insert shall be made of neoprene, suitable for resistance to ozone attack, weathering, high and low
temperature variations, and compression stress. The AGS insert shall have an aluminum stiffener embedded

inside. One set of the AGS shall be consisted of 2 pieces of AGS insert.

Bolt, 10c1§ washer and lock nuts shall be hot-dip galvanized or zinc flake coated steel, and thread diameter
equals g~ inches or 16 mm (M16) with tolerance + 0.7 mm.

All ferrous metal parts shall be hot-dip galvanized or zinc flake coated, and split pin shall be stainless steel.
The clamp body shall be able to assembly with clevis eye which has eye depth 1% inches suitable for

connecting with 52-3 and 52-8 suspension insulator.

Sample

In case the samples are requested by PEA’s bidding committee, the bidders have to supply at least one
(1) sample of the proposed AGS within fifteen (15) calendar days. The bidders who cannot supply the
samples shall 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 shall be rejected. The samples will not be returned.

Packing
Each item shall be packed separately in sets or pieces in suitable packages, preferably 100 sets or pieces

per package.

Test and test reports

Type tests

The AGS shall have successfully passed the type tests as the following items;

(1) Visual examination
A visual examination of all fitting samples selected for testing shall be carried out to ascertain
conformity of the fittings, in all essential respects, with the manufacturer’s drawings.

(2) Dimensional and material verification
Verification of the dimensions and materials of all AGS samples selected for testing shall be carried
out to ensure that the fittings are within the dimensional tolerances stated on the manufacturer’s
drawings.
Verification of materials shall normally be carried out by inspection of the manufacturer’s
documentation relative to material purchasing specifications, certificates of conformity or other quality

documentation. The material verification may include tests appropriate to the material specification.
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Hot-dip galvanizing or zinc flake coating

Tests on the hot-dip galvanized coating or zinc flake coating on all fitting samples selected for
testing shall be carried out in accordance ASTM A153 or ISO 1461 or ISO 10683 for all ferrous
metal parts.

Assembly test

The AGS shall be able to assembly with the aluminum conductors size 400 mm’ (diameter range
25.39-25.91 mm) without problem.

Minimum failing load test (Ultimate tensile strength test)

The AGS with the armor rods shall be assembled in accordance with the manufacturer’s instructions
using mandrels on the test rig. A tensile force shall be applied and increased steadily until the fitting
breaks or separates from the mandrel. The direction of force shall be shown in Figure 1 and the

failing load in each direction recorded. The failing load shall be not less than 11,340 kgf.

Load AGS
Mandrel dlrectlon sample

sample
Load Test rig u ﬁl
dlrectlon
Mandrel \ /
Testrig
(Top view) (Frontview)

Figure 1

Load direction for minimum failing load test

The type tests shall be conducted or inspected by the acknowledged testing laboratories/institutes as

following:

(1)

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

with the bid for consideration.
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(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 (TISIT)
- 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 having experience of more than twenty (20) years in design,
manufacture and sell the AGS, PEA will accept type test report(s) conducted by the manufacturer’s
laboratory or other independent laboratories without qualification mentioned in (1) or (2). Documents
showing the manufacturer’s experience such as reference list shall be submitted with the bid for

consideration.

The bidders or manufacturers who prefer to carry out the type tests of the AGS with the laboratories or
by manufacturer himself 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 test report done by the laboratories in Thailand or local manufacturers shall be valid within five

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

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

I
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le.2  Acceptance tests

The proposed AGS shall be passed the acceptance tests which same test items and same procedures as
the type tests specified in 1e.1 Type tests.

The number of samples for the acceptance tests is specified in Table 2.

Table 2

Number of samples for acceptance tests

Number of AGS per lot Number of test sample
(pieces) (pieces)
less than 500 3
501 to 1,000 4
more than 1,000 5

The all samples shall be passed the tests.
The AGS manufacturer shall have a facility for testing all test items of the above acceptance tests.

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

I
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Material and packing data to be given by bidder

The bidders have to submit the following details with the bid:

The following details shall be submitted:

Catalogues and/or drawings with dimensions in mm

Manufacturer’s name or trade-mark

Materials of the AGS

Diameter range in mm of conductor for which the AGS are designed
Colour code

Number of rods per set of the AGS

Diameter of rods in mm

Minimum failing load in kgf

Type test reports

Test certification for Aluminium-alloy Designation 6061

Packing details

Packing method

Number of sets or pieces in each package
Dimensions of each package in cm
Volume of each package in m’

Gross weight of each package in kg

Net weight of each package in kg

Number of packages
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Item Description of document Confirmation Reference
(Page No./folder)

1 The type/design test report [yves [lnNo
2 Test certification for Aluminium-alloy Designation 6061 [dves [No
3 Catalogues and/or drawings with dimensions [dves o
4 Packing detail [dves o

II
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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.
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PEA
Item Material Quantity Description
No.

1 1020230001 | 30,500 sets | Preformed Armor Grip Suspension (AGS), for supporting of aluminium

conductors size 400 mm” (diameter range 25.39 mm -25.91 mm).

Note :

1. m51Wv§|lﬂé’suqﬁmﬂ%%’ﬂ%@ﬁa@ﬁmamm&ﬁ,uﬂmm
2.ﬁwwuméqmauﬁfﬁN%ﬁMTﬂ@%ﬁ@ﬂé:ﬂﬂﬂawaﬂTﬂW%ﬁéauQﬁQWﬂ
0.MAl3Y 7.ARDINTY B.AABIMAN SRUHIM Tneuuan1sdnaadu
4 99 ﬁqﬁiﬁﬁ’uﬁmmni’uaamﬂu?@mw%amaLLazawmiawaa&J
nsdnasle feil
NIAUIN TAFIFIUIY 8,000 30 nelu 60 Ju
0nfl 2 daasdruau 8,000 a anelu 90 Yu
9071 3 Saassiuau 8,000 4n nglu 120 T
997 & TPassuI 6,500 4n nglu 150 Tu
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Note :

1. การไฟฟ้าส่วนภูมิภาคจะจัดซื้อพัสดุที่ผลิตภายในประเทศ
2. กำหนดส่งมอบที่ กองจัดหารโลจิสติกส์ ภาคกลาง การไฟฟ้าส่วนภูมิภาค
   ถ.พหลโยธิน ต.คลองหนึ่ง อ.คลองหลวง จ.ปทุมธานี โดยแบ่งการจัดส่งเป็น 
   4 งวด ทั้งนี้ให้นับถัดจากวันลงนามในสัญญาซื้อขายและสามารถทยอย
   การจัดส่งได้ ดังนี้
ี้	งวดแรก จัดส่งจำนวน 8,000 ชุด ภายใน  60 วัน
	งวดที่ 2 จัดส่งจำนวน 8,000 ชุด ภายใน  90 วัน
	งวดที่ 3 จัดส่งจำนวน 8,000 ชุด ภายใน 120 วัน
	งวดที่ 4 จัดส่งจำนวน 6,500 ชุด ภายใน 150 วัน
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-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 systern
-Solid dielectric three-phase autcmatic reclosers for 22 kV and 33
kv 50 Hz distribution System '
-Automatic switching equipment for HV power capacitor Bank
—SingLe—phase and Three-phase electrorechanica and electronic

energy meters
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