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suspension fiber composite rod insulator string set 160 kn
compelete sets including suspension clamp assembly , with
1700 "“““’/ sufficient umber of anchor shackles, socket clevis , corona rings and 1
1 extension for fittings , arcing horns , clevis clevis clevis eye , armour
rod , U socket, U connection bolt etc with all accessories for

5l Ggie y90 20,5 5] 220KV ,300 mm sq ACSR conductor
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(s13),3 sde 51 s I8 single ) (o Cyg s 3y90 Slisedo plos dne cdgghS 220 S (g,ml ynlu]
Tension fiber composite rod insulator string set 210 kn compelete
sets including Crimping Type Tension clamp assembly , with

600 C"‘«““"/ sufficient umber of anchor shackles socket clevis , corona rings and 2
1

extension for fittings , arcing horns , clevis clevis clevis eye , U

e @
e (55 o | Hom @2 Fo ¥ W i -

socket , U connection bolt etc with all accessories for 220kv and

ocb

300mmsq
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insulator string set 210 kn compelete sets including Crimping Type
Tension clamp assembly , with sufficient umber of anchor shackles
socket clevis , corona rings and extension for fittings , arcing horns ,

clevis clevis clevis eye , U socket, U connection bolt etc with all

accessories for 220kv and 300 mmsq
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Da Alghanistan Breshna Sherkat - DABS

Da Afghanistan Breshna Sherkat (DABS)

Operational Division
Planning & Engineering Directorate
Head of Engineering

HYV Transmission Line Survey & Design Department

Technical Specification
(For Turkmenistan to Nuruljahad substation of Herat province (220kv))

47



Long Rod Composite Insuletors

GENERALREQUIREMENTS FOR INSULATORS

Long rod composite insulators shall be used for both suspension and tension tower positions. Insulator
sets shall have top fittings and ball bottom fittings. The 160kN insulators shall have 16 mm pins and the
210kN insulators shall have 20 mm pins; pins shall be to IEC 60120.

RATING AND DESIGN

A minimum creep age distance of 25mm/kV shall apply to suspension and tension insulator strings
throughout the length of the transmission line,

The design of insulators and fittings shall be such as to avoid local corona formation and discharge
likely to cause excessive radio interference; all insulator fittings shall use corona free nuts with split pins
or “nylon” or similar torque nuts.

Hardware

GENERAL
Clamps and fittings shall be of a design approved for the conductor according to the relevant

clavse.
All hardware shall provide the same ultimate strength as the chosen insulator.
The earthed end of suspension and tension insulator sets shall be electrically attached to the tower as well as
mechanically attached.
The corona free connecting attachments, including bolts, nuts and washers, shall be included in the
insulator assemblies.
The earthed end of tension sets assemblies for the overhead ground wire shall be attached to the tower by
means of articulated connectors. The tension set shall comprise a device for adjusting the conductor
tension. All materials, whether fully specified herein or not, shall be of first-class quality and shall
conform to the best modern practice and comply in all respects with these specifications.
All materials shall be free from folds, cracks and other exterior and interior defects which can affect its
strength, ductility, durability, or ability to function.
All materials shall be inspected and tested in full, to prove compliance with the requirements of the
Specifications and to the satisfaction of the Employer.
The testing shall be carried out according to the relevant international standards, or approved by the
Employer,
TENSION CLAMPS FOR CONDUCTOR

The tension clamp shall be of the aluminum alloy compression type and equipped with an integral
Jjumper lug. This lug shall have at least four bolt holes for connection of the non-tension compressor jumper
end. The part in contact with the conductor shall be of aluminum.
The tension clamp shall be connected to the live end of the tension insulator set to ensure adequate
flexibility.

When installed, the tension clamp shall develop a holding force of at least 95% of the ultimate
strength of the conductor without causing slipping off, or damage to the conductor or any part thereof,
according to BS 3282 Part 2 or equivalent,

Bolts shall be used as clamping devices only and not as current carrying parts. All bolts, nuts and
washers shall be of high strength galvanized steel. /

Tension clamps of the compression type shall consist of two parts, ony aluminum compression body
for the aluminum part of the conductor, l@a with an integral lug for coripéclion of the jumper terminal,

Y.
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and one compression eye of galvanized steel for the steel core. The current carrying capacity shall be
equal to or better than that of the conductor. The compression type of tension clamp shall be filled with
grease after installation to protect the conductor against corrosion,

Tension clamps of the wedged or bolted type shall allow the conductor to run continuously through
the clamp. No cutting off the conductor inside the clamp will be permitted.

Suspension Clamps for Conductor

The suspension clamp shall be aluminum alloy, light and free to pivot in the vertical plane. The pivoting
center shall be close to the conductor axis. The conductor groove shall be bell-mouthed at both ends. The
groove shall be free of burrs and edges. It shall be tailored to suit the conductor for a turning angle of at
least 25°,
Clamping pressure on the conductor shall not be applied near the ends of the supporting groove of the clamp
where conductor-bending stresses are high. Clamping bolts shall be provided with locking devices.
The clamp design shall be such as permitting the installation of an additional device for the suspension
of counter weights where required Armor rods shall be installed for the protection of the conductor.

& ’J./,/’/ .

A/ \
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Table- 1. Tension Insulator (Composite Long Rod) Set

Sr. No. Description/Detaiis Unit Specified Tendered

1 [Manufacturer To be specified
2 [Manufacturer’s Type and references IEC HT- Silicon Rubber
3 |Insulator Type Composite Long Rod
4 (Normal Voltage KV 220
5 | Maximum Voltage KV 245
6 | System Frequency Hz 50
7 | Rated impulse withstand voltage (Peak) kv 1.050
8 \E)?tt:gel(!"neglk ;;ower frequency withstand KN 160
9 f?;itl;ugr:m l}dnesfxlll::grcsal Failing Load for KN sif

10 | Outside diameter of unit mm To be specified

11 [Minimum creepage distance mm/kV 25

12 [Minimum protective leakage path % To be specified

13 | Applicable standard ’%%3?‘2&3‘;@%%"1‘56 / |

P ,
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Table- 7. Suspension Insulator (Coraposite Long Rod) Set

Sr. Description/Details Unit Specified Tendered
1 [Manufacturer To be specified

2 |Manufacturer’s Type and references IEC HT- Silicon Rubber

3 |Insulator Type Composite Long Rod

4 |Normal Voltage KV 220

5 [Maximum Voltage KV 245

6 | System Frequency Hz 50

7 | Rated impulse withstand voltage (Peak) KV 1,050

" v!z:lalt::el (;'g:k ;):ower frequency withstand KV 460

5 t!l\r{mu:gr:m I;'In;m:sal Failing Load for KN 160
10 [Outside diameter of unit mm To be specified
11 [Minimum creepage distance mm/kV 25
12 | Minimum protective leakage path % To be specified
13 | Applicable standard 86%%01%(;6(8”:%16 /

: ‘ﬁ,
@/ \ \/
} \
5
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~3. Tension Clamps for ACSR “300mm2” Conductors

Sr. No. Deseription/Details Unil Specified Tendered
1 |Manufacturer To be specified
2 |Type Compression
3 |Material
corrosion-resistant high-
strength aluminum alloy
31 |Body (AlMgSi), drop-forged
steel, hot-di
32 |Screw galvanizedp
4 | Cross section of conductor mm? 300
5 |Slipping strength KN To be specified
6 | Applicable standard(s) DIN 48204

Table -4. Suspension Clamps for ACSR “300mm2” Conductors

Sr. No. Description/Details Unit Specified Tendered
1 [Manufacturer To be specified
2 [Type To be specified
3 |Material
corrosion-resistant high-
31 |Body strength aluminum alloy
' (AIMgSi), drop-forged
Screm steel, hot-dip
32 galvanized
4 | Cross section of conductor mm? 300
5 |Slipping strength KN / To be specified
6 |Applicable standard(s) /  DIN4&04

7

/

M [
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Table -5. Inspection Tests at Manufacturer’s Plant

Sr. No. Description Standards
1 | Insulators
1.1 | Temperature cycle test, mechanical failing load test IEC61109
1.2 | Porosity test, continuity of zinc coating BS137
1.3 | Electrical test on complete insulator strings ANSIC-29.1

2 | Insulator Fittings

2.1 | Routine and sample mechanical tests IEC 61109

2.2 | Galvanizing Tests BS 729

3 | Clampsand Joints

Mechanical and electrical tests, galvanizing and
3.1 | mechanical routine tests BS 3288, BS 729, ISO, IEC/61109
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Table §- Double Tension fiber coraposite rod Ensulator

[ Sr. No. Deseription/Details Unit Specified Tendeyed
Double tension fiber composite rod insulator string set(210
knjcomplete sets including crimbing type tension clam
assembly with sufficient number of anchor shackles, sockef et
1 clevis,crona rings and extension for fiing,arcing horns
clevis clevis, clevis eye, Yoke plats,U socket,etc sultable fo
220kv Transmission Line with 300sq mm ACSR conductors,
2 Manufacturer To be specified
3 Manufacturer's Type and references IEC HT- Silicon Rubber
4| Insulator Type Double tension fiber
Composite Rod
5§ Normal Voltage kv 220
6 Maximum Voltage kV 245
7 System Frequency Hz 50
8 Rated Impulse withstand voltage (Psak) kv 1050
9 Rated 1 min power frequency withstand voltage (Peak) KV 460
10 Minimum Mechanical Failing Load for fittings and Insulators N 20
1 Outside diameter of unit mm
As per design
12 | Minimum creepage distance mm/kV 2%
13 Minimum protective leakage path % To be specified
. DIN 48013, IEC 60018,
14 | Applicable standard 60305, 60430,060815
, / /1
| A
. M /‘ | /
\ /
~ / o
A Fo | =
\ l f . i\_\
t ‘\\
3
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1- Wiin breaking strength of string: 210 KN.
2- All dimensiones are in mm.

3- Line voltage:220 KV.
4- Suilable for conductor: ACSR "30@ Sq mm",
S- Ball & Sockel Size : IEC 120-20.
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