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OF ELECTRICITY (P.E.T.D.E.)
STUDIES DIRECTORATE
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TECHNICAL CONDITIONS AND
SPECIFICATION FOR SUPPLY OF
FITTINGS FOR CONDUCTORS AND
FITTINGS FOR INSULATORS —SETS
FOR 66KV O.H.T.L

1- OBJECT OF CALLING OF
TENDERS:

It is intended by this calling of tenders to
Supply fittings for conductors and for
insulator —sets for 66 kv overhead
transmission lines :

as fallows :

A: FITTINGS FOR CONDUCTORS:

-Fittings for A.C.S.R 120/20 sq.mm
for 66 kv over head transmission lines .

B: FITTINGS FOR INSULATOR-SETS;
-Complete chain insulator —sets without
insulator for 66 kv overhead transmission
lines with 120/20 sq. mm A.C.S.R live
conductors .

.the quantities needed are stated later

on by this book. .

-2— PARTICULARS OF CONDUCTORS

WITH WHICH THE FITTINGS WILL
BE USED :

The live conductor which are used in the 66
kv Syrian network, are particularly specified
in the annexed schedules ( Table NO. 1).
Fittings needed for conductors as well as
suspension clamp and tension clamps of
chain insulator sets shall be completely
matching with the conductor of the said
specifications.

—3- PARTICULARS OF INSULATORS
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WITH WHICH INSULATOR -SETS
WILL BE USED:

The insulators used in the 66 k v Syrian
network consist of silicon rubber insulator
sets of the cap and pin Type with ball

and socket coupling the shape and
dimensions of the ball and the socket are

in strict conformity with ICE regulations.
Particular of the different string insulator
units which are used in the 66 kv network
are stated in the annexed schedule NO.2.
All component of the insulator sets including
the ball eyes and the socket connectors shall
be completely matching with the
specification of the string insulator units
referred.

-4- ARRANGEMENT OF TOWERS
FOR THE ATTACHEMENT OF
INSULATOR-SETS:

-The annexed drawings clearly show the
arrangement provided in the different types
of towers for the attachment of insulator sets
-Any alternative that may be proposed by
tenderers for the constituents of insulator —
sets shall strictly include the same U-bolt
shown in the drawing to guarantee the
accurate matching with the tower members
without any modification to them.

- In general, the tension insulator —sets are
strained from the tower through u-bolt and
shackles.

-The dimension of the U- bolt shall be as
follows ( 16-70 ) mm ( to the different
suspension and tension types insulator —sets )

-5—-COMMON SPECIFICATION
AND CONDITIONS :

All fitting needed shall be constructed
accordance with the latest IEC standard
specification valid in the country of the
manufacture or with another equivalent
accepted norm .offers shall state the
applicable regulations .
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An English copy of such regulations to be
enclosed with the offer .
All fittings made of iron or steel must be
galvanized by hot dip galvanization or by
electrolysis to protect them against corrosion
specification of galvanization shall be
according to the adopted regulation .
Corresponding parts shall be interchangeable
wherever possible.
The design shall be such as to minimize the
risk of damage or deterioration and to
incorporate every reasonable precaution and
provision for safety of personnel.

All fittings shall be so designed as to prevent
damage to the conductors, insulators or other
fitting as a result of conductor vibrations.

All bolts shall be provided with lock nuts.
Offers must state the names of manufacturers
, the place of manufacture ,the material and
The the weight of the various elements of
supplies, as well as their maximum
allowable mechanical permanent load.

Tenderers shall submit with their offers
complete technical and operational
pamphlets, catalogues, instru ctions ,
drawings and all other information’s
concerning the offered material.

In addition to filling the annexed schedule

of prices NO.5 he tenderers must fill the
annexed schedules of specification of
components NO.3 and unit prices for each
component NO.

-6-SPECIFICATION OF FITTINGS FOR
CONDUCTORS:

All conductor fillings shall be robust,
anti-corrosive and resistant against vibration,
humidity and sudden changes of temperature.
Specifications of conductor fittings shall be
as follows:
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-6/1-STRAIGHT-THROUGH JOINTS

Tension type straight — through joints

shall be of compressed type for 66 kv

with 120/20 sq.mm A.C.S.R and steel (50
mm?2), and they shall withstand the 95%of
the ultimate strength of the conductor .

In all cases, the electrical conductivity and
the current carrying capacity of each joint
shall not be less than these of the
corresponding conductor.

They shall not permit slipping or cause
damage to or failure of the conductor or
any part of them of a load less than 95% of
the ultimate strength of the conductor.

The joints shall be treated in approved
manner to prevent the effect of air and
moisture.

-7-ASSEMBLY OF FITTINGS

FOR INSULATOR SETS:

The annexed drawings fix and specify the
fittings already used in the 66kv network .
The Fittings for insulator sets are preferably
required of the same types and sizes,

but tenderers may propose other different
fittings as long as They verify the following
reservation :

a) All U-bolts for suspension sets and all
shackles for tension sets shall be of the same
types and sizes shown on drawings to
guarantee the accurate matching with the
tower members without any modification.
b) Ball-eyes and socket connectors 16 mm
size shall be shaped in strict conformity
with [EC regulations to match with the
available string insulator units

¢) All insulator chains must be provided
with arcing horns from both sides(two
arcing points).

d) Each suspension set shall include two
vibration dampers.

€) Suspension sets shall be arranged for
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€) Suspension sets shall be arranged for
connection to counter-weight assemblies if
needed.

f) All component of the different insulator
sets shall withstand the following
corresponding ultimate strength:

-12 tons for all single suspension sets, except
suspension clamp which must be 4 tons.

-12 tons for single tension sets of 66 kv lines,
except tension clamp which must be not

less than 95% of the ultimate strength of the
conductor with 120/20sq.mm A.C.S.R live
conductors and 50sq.mm steel earth wire.

g) ) Conductors Dimension of suspension
and tension clamp shall be suitable for the
stated specification of relevant .

h) Each double suspension set shall be
provided with one yoke at top side and two
suspension clamps at the bottom and one
point of attachment to tower members.

I) Each double tension set shall be provided
with three jumper fixing clamps and one

clamp point with two yokes at both side with
one attachment to tower members.

Jj) All split pins for securing the attachment
of fitting shall be of galvanized steel and
shall be backed by washers of suitable size
and thickness.

1)-Each suspension set must be consisted
of the following components:

U-Bolt ( 70-16 ) mm ,ball-eyes, two double
arcing horns, socket- connector shackle,
suspension clamp, two vibration dampers

2)-Each double suspension set must

be consisted of the following components:
U-Bolt ( 70-16 ) mm, two chain links, yoke,
four single arcing horns, Socket ,two ball
eyes, two socket connectors , two shackles,
two suspension clamps, two vibration
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3)-Each single tension set must be
consisted of the following components:
U-Bolt ( 70-16 ) mm, ball-eye, two single
arcing horns, socket- connector, strain-
clamp, 3 jumper fixing clamp.

4)-Each double tension set must be
consisted of the following components:
U-Bolt ( 70-16 ) mm, two chain links , two
yokes , two ball eyes, four single arcing
horns, two socket- connectors,
shackle,strain-clamp.3 jumper clamps.

__the suspension and tension assemblies
of A.C.S.R shall satisfy the following
specifications.

7/1-SUSPENSION AND TENSION
CLAMPS:

Suspension and tension clamp shall be
designed to avoid any possibility of
deforming the stranded conductors or
separating the individual strands.

for use with A.C.S.R 120/20 sq.mm

the clamps shall be suitable lined with soft
pure aluminum lines to prevent damage to
the conductor.

Tension clamps of either 120/20 sq.mm
A.C.S.R conductor shall be of the bolted type

(clamp group type).

Suspension clamp shall be free to pivot in
the vertical plane about a horizontal axis
passing through the center line of the
conductor .

Suspension clamps shall permit the complete
conductor to slip before failure of the latter
occurs , but the conductor shall be
mechanically clamped in an approved
manner.
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The supporting grooves in the clamping
pieces shall be bell mouthed at each end

All grooves and bell mouths shall ,after
galvanizing, be smooth and free from waves,
ridges or other irregularities.

7/2 - VIBRATION DAMPERS:
Vibration dampers fitted to line conductor
shall be generally of the stock bridge type.
The number of dampers shall be two per
span, sharp edges shall be avoided in the
design of the damper.

The steel damper messenger wires , clamp ,
bolt threads , clamp and other ferrous parts
of vibration dampers shall be galvanized to
meet the requirements of I.LE.C. standards
or any other equivalent standards.

The clamp attaching the vibration damper
to the conductor shall be so designed as to
prevent damage to conductor and the
individual strands there of and to prevent
loosening In service.

These dampers shall be fitted on A.C.S.R
120/20 sqg.mm .

Tenderers must provide with their offers
the using curves of the dampers which
shows the distance between the damper and
the clamp according to the span and tension
of the conductor.

8 -PACKING OF FITTINGS :

The fittings shall be packed in sea-worthy
packing consisting of wooden palletized
boxes with tar paper inside the boxes.

The name of the accessory , the kind and
size of conductor and other shipment
particulars shall be clearly stenciled in
indelible ink on the boxes.

The boxes shall be lined with burlap paper.

ARTICLE-9- INSPECTION AND
TESTING :

The contractor shall carry out the sample
test according to B.S 3288 norm or any
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equivalent norm (verifications of dimensions
—mechanical test — galvanizing test)
including :

- visual examination

- verifications of dimensions
- galvanizing test

- mechanical load test

- slip strength test

- assembly test .

An English copy of which has to be
enclosed with it .

The (MPC ) shall depute three
Representatives to participate in attending
those tests.

- Their residence will be for one week in the
country of manufacturer. All costs of their
residence including traveling expenses to
the country of manufacturer and back by
plane (ticket) as well as inside it shall be born

by the contractor.

All such expenses have to be separately
quoted for in the schedule of prices.

The contractor has to inform the (MPC) in
due time about the most suitable date for
application of such tests.

The tenderer shall fill and sign the attached
guarantee schedules concerning the
specifications of offered materials .
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TABLE (No.1)

PARTICULARS OF CONDUCTORS

WITH WHICH THE FITTINGS WILL BE USED :

A.C.S.R STEEL
ITEM UNIT (LIVE EARTH
CONDUCTORS) WIRES
Nominal section of conductor mm?2 120/20
Rated voltage of the transmission - 66
line
1-Actual cross- section of mm? 121.6
conductor
2- Number and diameter of
strands aluminum steel Pes X mms 26x2.44
Pes X mms 7x1.9
3-Overall diameter of conductor mms 15.5
(AL/ST)
4-Weight of conductor per km. Kg/km 494
5- Minimum breaking load kgs 4565
6- Tension breaking stress of Ko/ mmd 31.95
conductor
7-Equivalent modulus of elasticity Kg/ mm2 7700
8- Equivalent coefficient of linear | X 10-6 /C 18.5
expansion
9- Allowable current load Amp 385 ---
maximum
0.2374
10- Electric resistance at 20 C Ohm/km ---
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TABLE (No.2)
PARTICULARS OF INSULATOR UNITS
WITH WHICH THE INSULATOR — SETS WILL BE USED

Type of insulator units used silicon rubber or glass string insulator of the cap and pin type with
Ball & socket couplings

According to IEC | According to IEC

Shape and dimensions of ball and socket (unit) Suspension Tension
1-Spacing of insulator unit mms 140 140
2-Disc diameter mms 254 ) 254
3-Pin diameter mms 16 16
4-- Minimum length of leakage path mms 290 290
5-Short — time electro — mechanical breaking

load metric ton 7 12
6-Service voltage of the line on which the kv 66 66

insulator string will be used

7- Cross — section of conductor to be mm?2 120/20 120/20
insulated by the insulator string
A.C.S.R.( live conductors )

8- Method of attachment suspension ~tension

Al =
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SCHEDULE No 4-1

UNIT PRICES
1- Single suspension string :
UNIT PRICE
No ITEM MPC WAREHOUSES
1-1 | U-Bolt
1-2 | Ball eye
1-3 | Arcing horn (double)
1-4 | Socket connector
1-5 | Suspension clamp
1-6 | Vibration dampers

Total price

2- Double suspension string :

5.1 | U Bolt

7.7 | Chain link

7.3 | Yoke

>.4 |Balleye

5.5 | Arcing horn (double)
7.6 | Socket connector
5.7 | Shackle

7.g | Suspension clamp
5.9 | Vibration dampers

Total price

.




SCHEDULE No 4-2

UNIT PRICES
3- Single tension string :
UNIT PRICE
No ITEM MPC WAREHOUSES
3-1 | U-Bolt
3-2 | Shackle
3-3 | Balleye
3-4 | Arcing horn
3-5 | Socket connector
3-6 | Tension clamp
3-7 | Jumper fixing clamp

Total price

4- Double tension string :

4-2

4-3

4-4

4-5

4-6

4-7

4-8

4-9

4-10

U — Bolt

Shackle

Chain link

Yoke

Ball eye

Arcing horn

Socket connector
Tension clamp
Fabricated clevis eye

Jumper fixing clamp

Total price
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TABLE No 5

PRICES SCHEDULE
UNIT Unit price Total price
ITEM QUANTITIES
mpc mpc
WAREHOUSES _ WAREHOUSES
1- single suspension string pes 2060
2- double suspension string pes 20
3- Single tension string pes 171
4- double tension string pes 20
5 -straight joint for 120/20 mm2 pes 100
A.CSR
2-Testing expenses Travelling and
residence expenses
of three deputed
representatives
TOTAL:

1-Total price for materials in words :
2-cost for deputing two representative for one week to participate in attending the tests
( plane tickets) .
2-a cost of tests.
2-b Residence costs.
Total test costs:

NOTE:
This schedule shall be offered with the financial offer.
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Guarantee schedule for the supply of fittings for insulator

(P.E.T.E) REQUIREMENTS

BIDDER OFFERD SPECIFICATIONS

1-Name of the bidder(company).

2-Name of manufacturer (company).

3-Commercial presentation.

4-Source of materials.

5-ISO certificate acquaintance.

6-Full adherence with all technical
specifications conditions.

7-Adherence with packing method as
mentioned in the technical conditions.

8-Method of fittings attachment with
tower is as drawings mentioned in the
technical conditions .

9-Size of fittings (ball eye and
shackle) is 16 mm.

10-Offering complete string with
arcing horns.

11-Clamps dimensions must be
suitable for conductor cross-section.

12-Suspension sets shall be arranged
for connection to counter-weight
assemblies.

13-All component for suspension sets
shall withstand (12) tons except
suspension clamp which must be (4)
tons.

1 L
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14-All component for tension sets
shall withstand (12) tons except
Tension clamps must withstand not
less than 95% of breaking load of

conductor.

15-Each double tension set shall be
provided with one clamp point with
two yokes at both side with one
attachment to tower member .

16-Tension clamps are bolted type.

17-Breaking load are for string
components (tension, suspension)12T.

18-Clamps shall be suitable lined with
soft pure aluminium lines .

19-Suspension clamps shall permit
the complete conductor to slip before
failure of the latter occurs.

-~
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Guarantee schedule for the supply of vibration dampers

(P.E.T.E) REQUIREMENTS

BIDDER OFFERD SPECIFICATIONS

1-Name of the bidder(company).

2-Name of manufacturer (company).

3-Commercial presentation.

4-Source of materials.

5-ISO certificate acquaintance.

6-Full adherence with all technical
specifications conditions

7-Adherence with packing method as

mentioned in the technical conditions.

8-Submitting the utilization curve

which shows the number of dampers

per-span and the distance between

the suspension clamp and the fixing
oint of the damper.

9-The damper is stock bridge type.

10-The damper is galvanized.

| -




Guarantee schedule for the supply of Straight through joint for conductors
(120/20 sq.mm2, aluminium/steel )

¢

(P.E.T.E.) REQUIREMENTS

BIDDER OFFERD SPECIFICATIONS

1-Name of the bidder(company).

2-Name of manufacturer (company).

3-Commercial presentation.

4-Source of materials.

5-ISO certificate acquaintance.

6-Full adherence with all technical
specifications conditions.

7-Adherence with packing method as

mentioned in the technical conditions.

8-Straight —through joint shall
withstand the 95% of the ultimate
straight of the conductor .

9-Straight through joint shall be of
compressed type.

10-Straight through joints and repair
sleeves are suitable of the needed
conductor
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