SYRIAN ARAB REPUBLIC

MINISTRY OF ELECTRICITY
PUBLIC ESTABLISHMENT FOR
TRANSMISSION AND DISTRIBUTION OF
ELECTRICITY (P.E.T.E)

STUDIES DIRECTORATE

TECHNICAL CONDITIONS AND
SPECIFICATIONS
FOR
SUPPLY OF INSULATING SILICON
RUBBER SETS
(SUSPENSION&TENSION)
FOR 66KV OVERHEAD TRANSMISSION
LINES FOR AL MOTAWSSET
PETROLEUM COMPANY
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- This specification covers the technical
characteristics and tests of composite
silicon rubber insulators to be used as a
suspension and tension string for
overhead transmission lines with a
nominal voltage 66 kv.

- Silicon Rubber is Molded Directly
Composite on the glass fiber rod
(ECR)

- ECR: (electrical grade corrosion
resistant glass fibers)

2- INTRODUCTION:

This description determines the
minimum requirement of PETE for
design material, testing and supply of
O.H.T.L(66) kv composite silicon
rubber insulator to be installed in
existing or new (66) kv O.H.T.L under
electric system conditions & service
conditions of Syria .
For preparing tenders in good and
complete form, tenderers are requested
to examine carefully the tender
Documents
in order to ascertain the matters on
which they will be deemed to satisfy
themselves and the risks and obligations
which they are to undertake.
Tenderer should fill technical
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specification list (Guarantee Schedules)
and give clear technical information and
dimensions in details .
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All needed data and pages should be
filled and signed by the tenderer, in order
to be considered as guarantee schedules
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3) SITE CONDITIONS :
The climatic conditions of the site are
subtropical.

*Maximum ambient temperature: +55C°. A e da
*Minimum ambient temperature: -20C°, | da 30 20- :Wiall ddamall 55l allda n -
*Maximum wind velocity: 35m/sec. Ak
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*Prevailing wind direction: north- west.
*Max. ICE Thickness : Smm

*Wind velocity in ICE loading : 22m/sec
*Pollution condition : Pollution degree
IV, wind carrying sand and dust , cement
factories , chemical factories deposits and
salty humidity of coastal areas.

*Relative air humidity, average: 70-95%
*Altitude: <1000m.

*Seismicity: 0.1 g

4) SYSTEM DETAILS&SERVICE
CONDITIONS:

66 KV systems

*Three phases

*Directly earthed

*Max service voltage (72.5) kv
*Rated frequency (50) Hz

S) DESIGN AND MATERIAL
REQUIREMENT :

5-1 Core:

The core shall be epoxy resin rod glass
fiber reinforced (FRP) of high strength.
Both glass fiber and resin shall be
optimized in the FRP rod .

Glass fibers with low content in alkalis
shall be boron free E glass or boron
free electrical corrosion resistant
(ECR) glass .

Use of resin with hydrolysis trend due
to water penetration should be
prevented. i.e. matrix of the FRP rod
shall be hydrolysis resistant .

Suitability of epoxy matrix as well as
interface between matrix and fibers has
to be considered as design parameter to
prevent brittle fracture.
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5-2 Housing:

The core of the composite insulator
shall be completely covered by a
continuous housing consisting of a
sheath-weather shed .

the molding of entire weather shed
structure on the rod shall be employed
in a one shot molding process to avoid
multiple interfaces.

The thickness of compounding material
on core should be minimum 4 mm.
Insulator should have hermetically
sealed structure in which the housing
material is molded to cover the
interface between end fittings and FRP
rod . this seal should never be broken
during testing .

5-3 End fittings:

The composite insulators shall be
socket and ball type with cap and pin
coupling such that pin shall move
freely in the socket but do not get
disengaged under various operating and
atmospheric conditions.

The socket &ball type metal end fitting
should be designed to transmit the
mechanical load to the core and the end
fittings, both of them will make a
uniform and consistent mechanical
strength . Metal end fittings should be
made from a quality malleable cast iron
or forged steel or Spheroid Graphite
Iron(SGI) and should be hot dipped
galvanized in accordance with EN
ISO1461.

Metal end fittings should be uniform
and without sharp edges or corners and
should be free of cracks, flakes, slivers,
slag, blow-holes shrinkage defects and
localized porosity .
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the attachment to the FRP rod should be
performed with a symmetrically
controlled crimping method control by
acoustic method that compresses the
metal radially onto the rod without
damage to the rod fibers or resin matrix
while providing a strength equal to or
greater than the defined and specified
ultimate strength to the insulator.

The material used in fittings should
be corrosion resistant.

Nominal dimensions of the pin , ball
and socket interior should be in
accordance with the standard IEC60372

6) STANDARDS AND
NORMS :
Composite silicon rubber insulators
covered by this specification should be
designed, manufactured and tested in
accordance with the latest editions of
the following standards  IEC (61109
,62217 ,60383-2 ,61466-160815-3 ,
60372)&EN isol461.

7- RATING AND PERFORMANCE:

- Silicon rubber insulators should
withstand mechanical , electrical and
thermal stresses developed during the
normal working (permanent or temporary).
8- DIGRAMS AND DRAWINGS:

The following diagrams and drawings
should be submitted with the tender
documents ( hard & soft copy ) .

8-1 Complete sets of detailed dimensions,
drawings and catalogues of the offered
products.

8-2 Tenderer should submit to PETE
detail working drawings, instruction
documents for maintenance , installation

(Al ciladial ) glaill s SH s o of cang
43 pSaial) B us)) 43 oy FRP el

sl "l anall daday o 685 ) Apnand) 5yl
Qo Gl Gl ) e Glall 05 il
saaaall 558l e 23 5l o sluit B b5 ae cilal )
Joll

Ol 53 Sl ) sl b dariiusall o gall ¢
ISl Al glia () 5S5 f Gam (

Oladll 93 S g (w geall dpanY) A3lA0AN Sl
[EC 60372 as 38 555 )

2 il g ey odll — 6

Ghy anall (alladll () sSilaadl (3 J ) 52l
DS g aual y aanal Ol g Ciliial gall 28
;4 4l cliial sall (38
IEC (61109 ,62217 ,60383-2
,61466-160815-3 , 60372)&EN iso1461.

s #1905 anlill (7

bl o) sSuluadl cld I3 sall J ol o) cang
B Al all g Al el g 4SSl clalga!
(Al g dailall ) pandall Jaal) o] gdss

Gl ae Ul Cllakadiall g o g Y (3] 2
‘ D (485545 S Ll

Mo g ctlalaiall (e ALalS de gana 1-8

3 llaall o] gall S SIS 5 Ayl
laladie A gall (i jladl ady o) cangy -2-8
Alpall 5 Sl Glaglat p Aluadill Jeal)

-4-




. 9-QUALITY ASSURANCE:
PETE considers great importance to quality
assurance by the manufacturer in addition to
witnessing the testing of O.H.T.L (66) kv
silicon rubber insulators on a particular
order .
If the quality assurance program and
organization have been certified by an
independent authority, the tenderer should
submit all the relevant details in his
tender.(e.g. ISO-Certificate).
10 -TENDERERS BACKGROUND :
Tenderers are requested to state in their
offers their experience in design ,
manufacture and erection of the products
they have proposed, namely:

- Annual capacity of production

- List of main clients (companies,

establishments, etc....,over the last

two years ) .
12- DOCUMENTS OF THE
TECHNICAL OFFER:
A complete technical offer should include
three copies of the following documents in
Arabic or English:

12-1 - Tender schedule of guarantee duly
completed and signed by the offerer and the
manufacturer.

12-2- All required information.

12-3- Any improvement of technological
progress of the required equipment with
necessary technical and economical
information.

12-4- Advantage of the offer, specially the
specifications , which are not mentioned in
the guarantee schedule.

12-5- Test certificates, routine and type test
reports and testing procedure for offered
equipment, accessories and all material used
in their constructions.

12-6- Copies of latest edition of applicable
IEC standards.

12-7- Details about quality assurance
program

12-8 — Quality assurance certificate by an
independent authority.
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12- 9Instruction books for installation,
operation and maintenance.
12-10- Reference list:

12-11- Guarantee schedules.

13-Specifications & construction details :
13-1-Type:

Composite silicon rubber insulators will be
used as a suspension and tension string set for
overhead lines with a nominal voltage 66 kv.

13-2 Technical Requirements for

O.H.T.L(66) kv Composite Silicon rubber
insulators:

The composite silicon rubber insulators
consist of :
- glass fiber reinforced epoxy rod, the glass
fibers applied are ECR glass fiber that are
resistant to brittle Fracture (ECR=¢lectrical
grade corrosion resistant glass fibers), in order
to avoid brittle fracture , the glass fiber rod
must additionally be sealed very carefully and
durably against moisture.
- (HTV) high temperature vulcanized silicon
must be used.
- The silicon rubber has two functions within
this insulator type.

*Sealing the glass fiber rod.

*Molding into insulator sheds to establish
the required insulation.
- Metal fittings are compressed on the glass
fiber rod at both ends of the insulator

( ball , socket ).

13-3 Design Data:

The rating and performance of the O.H.T.L
(66) kv Composite Silicon rubber insulators
should be equal to or better than the values

following in the schedules:
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The rating and performance of the O.H.T.L.(66) kv composite silicone

rubber insulators Shall be equal to or better than the following value

Item Description Unit Design Data
1 Service voltage Kv 66
2, Highest system voltage Kv 72.5
3 Power frequency 1min withstand voltage kv >140
4 Lightning impulse withstand voltage Kv(peak) >325
1.2/50 microsecond
composite silicone rubber insulators configuration
5 a) Suspension insulators single
b) Tension insulators single
6 Insulator unit type composite
7 Dielectric materials silicone rubber
8 Dimensions of sheds According to
IEC60815
Coupling type:
] Ball &Socket dia in mm suspension/tension mm 16
10 Pollution Degree IV
11 Composite color grey
12 Minimum nominal Creepage distance Mm >2650
Minimum failing load for complete set
13" [“suspension . 70
-tension 120
Overall length of single composite silicone
rubber insulator excluding fittings (coupling
14 length )
a) Suspension insulators Mm >750<950
b) Tension insulators Mm >900<1050
T
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14- GUARANTEE SCHEDULES:

14-1 Tenderers are requested to fill in and
sign the forms of enclosed guarantee
Schedules (1.2.3).
14-2 Tenderers are also requested to insert
any addition applicable particulars they
may find necessary to prove higher
technical quality of their tenders.
14-3 The information furnished with the
tender should include (but should not be
limited to ) all data called for in the forms
of guarantee schedules, drawings called for
herein , and any other relevant information
called for elsewhere in the specifications.
15- Participation in Testing:
MPC will delegate (3) representatives
(Engineers) to the manufacture's country
for one week to participate in the testing .
The successful offerer will bear all
expenses of testing, living, accommodation,
and air tickets.
The representatives (Engineers) will
participate in the testing as following :
- SAMPLE TESTS:
a)  Verification of dimensions
b)  Verification of the locking system
¢)  Verification of the tightness of the
interface between end fitting
and insulator housing
d)  Verification of the specified

mechanical load, SML
e)  Galvanizing Test.

ROUTINE TESTS :

All routine tests according to IEC 61109

- TYPE TESTS :

All type tests according to IEC 61109
should be done except the kind of tests
which are not available in the contractor
factory, in this case the contractor must
give the tests certificate from independent
testing authority .
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16-PACKING AND SHIPMENT:

16-1 The type of packing should be
suitable for export and provide complete
protection for marine or truck or rail
transportation and for loading, for example
(boxes, cases....etc) should be robust
enough and have suitable dimensions and
weights, according to standards.

16-2 Tenderer will take on his own account
that the commodity will be packed
carefully in order to avoid damage of
delivered materials and to the acceptable of
the insurance company.

20-MARKING

It is important to mark each case or box
clearly by the following:

-Contract number.

-MPC, the purchaser.

-Delivery number.

-Manufacturing date.

-Name of manufacturer.

-Kind of materials.

-Quantities contained.

-Main technical specification.

-Gross weight, net weight.

-The marking must be clear and written on

two sides of the case or box .
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Schedule NO.1
Guarantee schedule for suspension _composite silicon rubber insulators

Item Description Unit PP;TE Offered
requirment | .
data
No.
1 Type of (66) kv composite silicone
rubber insulators
2 | Manufacturer /country of origin
3 | Iso certificate Yes/no Shoul.d -
submitted
4 | Type designation
5 | Rated frequency Hz 50
6 | Rated voltage kv 66
7 | Highest system voltage kv 72.5
8 | Type of core ECR
. HTV silicone
9 Type of housing rubber
HTYV silicone
10 | Type of sheds ribler
11 | Number of sheds preset S1/S2
12 | Outside diameter of sheds D1/D2 Mm
/Mm
3 Diameter of core Mm
14 | Thickness of housing Mm >4
15 | Total length of creep age path Mm >2650
16 Wet power frequency withstand K >140
voltage
Dry lightning flashover voltage of
a insulator (1 .2g/50) microsec. ; By 2325
Required minimum failing load for
18 | insulator. KN >70
Suspension insulator
Required insulator ball and socket
19 | diameter according to IEC 120 — mm Balt 18
—y Socket 16 A
suspension insultor
Mass of composite silicone rubber K
20 | unit g
- Suspension insulator
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Schedule NO.2

Guarantee schedule for tension composite silicon rubber insulators

o . PETE
Ae Desexiption Uit requirment | Offered data
No.
1 Type of (66) kv composite silicone
rubber insulators
2 | Manufacturer /country of origin
3 | Iso certificate Yes/no Shoul.d be
submitted
4 | Type designation
5 | Rated frequency Hz 50
6 | Rated voltage kv 66
7 | Highest system voltage kv 723
8 Type of core ECR
. HTYV silicone
9 | Type of housing iThle
HTV silicone
10 | Type of sheds riliber
11 | Number of sheds preset S1/S2
12 | Outside diameter of sheds D1/D2 M
/Mm
3 | Diameter of core Mm
14 | Thickness of housing Mm >4
15 | Total length of creepage path Mm >2650
16 Wet power frequency flashover Ky
voltage
17 Wet power frequency withstand Ky >140
voltage
Dry lightning flashover voltage of
i insulator (1.2/50) microsec. v =323
Required minimum failing load for
19 lnsu.]ato.r. KN >120
tension insulator
Required insulator ball and socket
: , Ball 16
20 | diameter according to IEC 120 — mm
5o Socket 16 A
tension insultor
Mass of composite silicone rubber
: Ke
21 | unit
- Tension insulator
< \ o
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Schedule No.3

PRICE LIST
(To be filled —in and signed by tenderer)
Unit Total
Item s : price Price
Description Unit Qty CPT CPT
Complete O.H.T.L (66)KV
Composite silicone rubber
insulators
1 a) Suspension insulator No
2067
b) Tension insulator No
195
Participating in the testing 3 man/
Of three representatives 1 week
2 | (Engineers) for one week g
TOTAL
Grand Total (CPT) in Words :
da ghadll) 3 jla iy (38 s
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