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Attachment No. 1

Sample of Price Lists for

Ordering of Surge Arrester
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3.5 Creepage distance
3.6 Detail of shed

3.7 Dry striking distance
3.8 Washable in service
3.9 Cantilever strength

3.10 Colour of porcelain insulator

36

mm

mm

Yes/No




2.16 Same as item 2.17 but for 10 Sec.
2.16.1 Without prior load
2.16.2 With prior load as per IEC
2.17 Partial discharge level at 1.05 Uc
2.18 Clearances, mounting specification

2.19 Max permissible length of lead between arrester and

surge counter & between surge counter and earth

2.20 Dimension
2.21 Weight
2.22 Filling gas material and over pressure

2.23 Current and wave shape at routine
residual voltage test

2.24 Insulator base type

3. External insulation
3.1 Material
32 Type & full designation ...
3.3 Manufacturer and country name
3.4 Insulation level:
3.4.1 Power frequency withstand voltage (wet/dry)

3.4.2 Lightning impulse withstand voltage

35

KVrms
KVrms

jolv

m/m

mmxmmxInim
Kg

bar

KVrms

KVp



2.5.3 at 500 A
2.5.4 at 1000 A
2.6 Nominal discharge current
2.7 Line discharge class
2.8 Pressure relief capability:
2.8.1 High current
2.8.2 Low current
2.9 Continuous current under ambient temperature:
2.9.1 Capacitive component
2.9.2 Resistive component
2.9.3 Total
2.10 Reference current at ambient temperature
2.11 Refference voltage at ambient temperature
2.12 Power frequency voltage versus time characteristics
2.13 Long duration current impulse withstand:
2.13.1 Peak current
2.13.2 Virtual duration
2.14 High current impulse withstand
2.14 Energy absorbtion capability / Ur
2.15 TOV capability in multiple of Ur (1 Sec) -
2.15.1 Without prior load
2.15.2 With prior load as per IEC

34

KVp

KVp

KArms

KArms

3

3

KVrms

KAp

micro-sec

kj / kv

Kvrms

Kvrms




Table SA.2

Technical Particulars & Guaranteed Data For Surge Arresters

(Information to be Suplied by the Bidder with the Tender)

1. General data
1.1 Manufacturer’s name & country

1.2 Manufacturer’s type designation

2. Characteristics of arresters

2.1 Continuous operating voltage KVrms
2.2 Rated voltage KVrms
2.3 Max residual voltage at steep current impulse KVp

2.4 Max residual voltage at lightning current impulse:

24.1 at 5 KA KVp
2.4.2 at 10KA KVvp
2.4.3 at 20KA KVp
2.4.4 at 40KA KVp
2.5 Max Residual voltage at switching current

impulse:

251at125 A " KVp
252 at 250 A KVp
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4.6 Short circuit capability
(pressure relief current)

4.7 Creepage distance:

4.7.1 Length of creepage distance mm
4.7.2 Shape of creepage distance

4.8 Washable in service Yes/No

4.9 Colour of porcelain insulator

S. Additional equipment & fittings

5.1 Surge counter Yes/No
5.2 Insulation base Yes/No
5.3 Cross section of connection lead mm?2

5.4 Type of mounting (Pedstal
or bracket)

5.5 Line terminal (type)

32

40KA-0.2s

72.5%(16/20/25/31)

Yes

brown or gray

Yes

pedstal / bracket




2.7 Other abnormal service condition

2.8 Mechanical conditions:

2.8.1 Earthquake acceleration g
2.8.2 Wind velocity m/sec.
2.8.3 Ice load thickness mm

2.8.4 Froces on H.V terminal due
to connected connector:

a) Static N
b) Dynamic N

3. Arrester duty
3.1 Class (outdoor/indoor)
3.2 Connection in system

3.3 Type of equipment being
protected

3.4 Length of high voltage conductor
between arrester & protected
relevant equipment

4. Characteristics of Arresters:
4.1 Continuous operating voltage(Uc) KVrms

4.2 Rated voltage (Ur) KVrms

4.3 Residual voltage at lightning
nominal discharge current
impulse. KVp

4.4 Nominal discharge current KA

4.5 Line discharge class

31

0.3-0.5
30-45
0-40

outdoor
phase to earth

switchgear/ power Tr. /capacitor bank

according to the S/S
lay out

> 415
60-72.5

< 240

10



Table SA.1

(Ratings & Characteristics of the Surge Arresters)

1. Particulars of system
1.1 Nominal voltage

1.2 Highest system voltage
1.3 Frequency

1.4 System of neutral earthing

1.5 Max. duration of the eath-fault.

1.6 Max. value of temporary over
voltage and their max. duration

1.7 Insulation level of equipment
to be protected

1.8 Short circuit current of the
system at the arrester location

2. Service conditions

2.1 Max ambient air temperature
2.2 Min. ambient air temperature
2.3 Solar radiation

2.4 Altitude above sea level.

2.5 Humidity (relative)

2.6 Type of pollution

KVrms
KVrms

Sec.

KVrms/Sec.

KVreak.

KA

deg.c

deg.c

m

percent

30

63,66
72.5
50

Eeffectively
/non-effectively

72.5/10

325

strong
1000/1500/2000/2500
10-100

light / medium / heavy
/ very heavy




4.3 Residual voltage at lightning KVp
nominal discharge current
impulse.

4.4 Nominal discharge current KA
4.5 Line discharge class

4.6 Short circuit capability
(pressure relief current)

4.7 Creepage distance:

4.7.1 Length of creepage distance mm
4.7.2 Shape of creepage distance

4.8 Washable in service Yes/No

4.9 Colour of porcelain insulator

5. Additional equipment & fittings

5.1 Surge counter Yes/No
5.2 Insulation base Yes/Ne
5.3 Cross section of connection lead mm?
5.4 Type of mounting(Pedstal,bracket)

5.5 Line terminal (type)

29

10
32

40KA-0.2s

145x(16/20/25/31)

Yes

brown or gray

Yes

pedstal/bracket



2.6 Type of pollution

2.7 Other abnormal service
condition

2.8 Mechanical conditions:

2.8.1 Earthquake acceleration g
2.8.2 Wind velocity m/sec.
2.8.3 Ice load thickness mm

2.8.4 Froces on H.V terminal due
to connected connector:

a) Static N
b) Dynamic N

3. Arrester duty
3.1 Class (outdoor/indoor)
3.2 Connection in system

3.3 Type of equipment being
protected

3.4 Length of high voltage conductor
between arrester & protected
relevant equipment

(protection distance) 'm

4. Characteristics of Arresters:

4.1 Continuous operating voltage(Uc) KVrms

4.2 Rated voltage (Ur) KVrms

28

light / medium / heavy
/ very heavy

0.3-0.5
30-45
0-40

outdoor
phase to earth

switchgear/ power Tr./capacitor bank

according to the S/S
lay out

> 83
120




Table SA.1

(Ratings & Characteristics of the Surge Arresters)

1. Particulars of system
1.1 Nominal voltage

1.2 Highest system voltage
1.3 Frequency

1.4 System of neutral earthing

1.5 Max. duration of the
eath-fault.

1.6 Max. value of temporary over
voltage and their max.
duration

1.7 Insulation level of equipment
to be protected

1.8 Short circuit current of the
system at the arrester location

2. Service conditins

2.1 Max ambient air temperature
2.2 Min. ambijent air temperature
2.3 Solar radiation

2.4 Altitude above sea level.

2.5 Humidity (relative)

KVrms
KVrms
Hz

Sec.

KVrms/Sec.

KVp.

deg.c

deg.c

m

percent

27

132
145
50

Eeffectively earthed

120/10

650/550

strong
1000/1500/2000/2500
10-100



Section 3

Tables

26




Type test reports
Routine and acceptance test procedures
Operation installation and storage instruction manual

Recommendation for site test procedure, test equipment

and criteria.

25



2.7 Documents

2.7.1 Bidder shall submit following technical documents

with his offer:

a.

Fully comprehensive technical literature and catalogue

for surge arrester.

Detailed summary of exceptions to Tender specification
Type test reports

Completed Table SA2

Packing, transportation, operation, installation and
storage instruction  manuals  with necessary

recommendations for washing in service.
Surge arrester’s outline drawing

Reference list

2.7.2 Following technical documents shall be submitted

by supplier in design review stage:

a.

Detailed outline drawing for surge arrester, surge
counter and mounting accessories, including all necessary

information for design of support structure and

foundation

Rating plate drawing

24




d. Operating duty tests
e. Pressure relief test

f. Artificial pollution test

2.6.2 Routine Tests

The minimum requirements for routine tests to be made by

manufacturer shall be:

a. Measurement of reference voltage (Uref)
b. Residual voltage tests

c. Partial discharge and contact noise test
d. Leakage test

e. Performance test on surge counter

2.6.3 Acceptance Tests

The following tests shall be made on the nearest lower

whole number to the cubic root of the number of arresters

to be supplied.

a. Measurement of power frequency voltage at the

reference current.
b. Lightning impulse residual voltage test

c. Partial discharge test at rated voltage for t< 10s & 1.05

times its continous operating voltage.

23



- The manufacturer name or trademark, type and

identification of the complete arrester.
- The year of the manufacture.
- Serial number.

- Line discharge class.

- Contamination withstand leve] of enclosure.

2.5 Altitude Correction Factor

For installation at altitude of over 1000 meters above sea
level, the test voltage of external insulation should be the
values specified in IEC divided by the corresponding

altitude factor.

K = 1
1+125x10-(H~1000)

K = Altitude factor

H = Height above sea leve] (meter)

2.6 Tests

2.6.1 Type Tests

a. Insulation withstand tests (on the housing)

b. Residual voltage tests

¢. Long duration current impulse withstand test

22




2.4

lead is not changed or its surge impedance materially

altered.

Bolted links shall be provided so that the surge counter may
be short circuited and removed without taking the arrester

out of service.

The arrester base shall be insulated from the ground and

connected to the counter by insulated cable.

The output terminal of counter shall be earthed directly by
bare copper conductor. The insulated cable and bare
connections shall have adequate thermal and mechanical

strength for the duty they are employed for.

Arrester Identification

The arrester shall be equipped with stainless steel, or other
equivalant weather proof and corrosion-prrof material

rating plates, fixed in a visible position showing the following

informations.

The inscription shall be made by etching, engraving or other

approved methods.

- Continuous operation voltage.
- Rated voltage.

- Rated frequency.

- Nominal discharge current.

- Pressure relief rated current in KA rms.

21



2.2.7 Pollution Performance

Measures shall be employed so that the performance of

arrester not be affected adversely under specified pollution

level.

2.2.8 Corrosion Pretection

23

All components exposed to corrosion shall be made of

non-corrosive material, or be hot-galvanized according to

ISO 1461.

Surge Counter

When specified a discharge counter shall be furnished.
Surge counters shall be of static components with the
electro-mechanical type counter and suitable for continuous

service without required any auxiliary source.

They shall be robust and capable of withstanding repeatedly,
without damage, the maximum discharge current of the
arrester. Internal parts shall be unaffected by atmospheric
conditions on stie. Alternatively a weather-proof housing
shall be provided and this shall be designed to allow the

recording device to be read without exposing the internal

parts to the atmosphere.

The counter shall be connected in the main earth-lead from

the arrester in such a manner that the direction of the earth

20




2.2.3 Mechanical Performance

The surge arresters and mounting accessories shall be
designed such that they can mechanically withstand against
wind loading, tensile forces on the terminal as well as for

earthquake.

2.2.4 Mounting

Surge arresters shall be suitable for pedestal mounting on
suport steel structure or bracket mounting on power

transformer.

2.2.5 Connections

The arrester shall be equipped with hot dip galvanized
terminals and clamps for connecting the arrester to HV side

and earth by copper or aluminium conductors.

2.2.6 Housing

Housing of arrester shall be made of porcelain insulator,
hollow insulator shall be designed, manufactured and tested
in accordance with the relevant IEC standards and comply
with requirements of surge arresters. For arresters which
being installed indoor, polymeric type of housing is

acceptable too.

19



2.2 Design & Construction

2.2.1 Assembly

The method of assembling of the arrester shculd be such
that the adequate contact pressure is at all times maintained
between non-linear resistance elements. The design of
non-linear blocks forming the complete arrester shall be
such that surge arrester’s operation can not be affected by
vibration, mechanical shock or change in temperature. The
design shall be such that the protection level can not be

affected by pollution of the external insulation.

2.2.2 Sealing

All joints shall be hermetically sealed with material which

will not deteriorate under any service conditions.

The sealing arrangement of arrester shall be included an
over pressure relief device, Which in the event of the
arrester failure causing over pressure inside the arrester, the
diaphragm of pressure relief flaps over and the gas is
expelled through between the flange and the porcelain.
Venting to atmosphere shall be directed such as to prevent

damage to adjacent equipment.

The sealing of arrester shall be such that it shall not be
affected by transportation and live washing of arrester shall

be possible while in service.

18




2.1 General

2.1.1 Scope

This specification applies to non-linear metal oxide resistor
type surge arresters without spark gaps and covers the
minimum requirements for the design, material,
manufacture and testing. The surge arresters may be
installed at the termination of transmission lines, on or near
power transformers, shunt capacitor bank and shunt

reactors to limit volatage surge.

2.1.2 Standards

Unless otherwise specified in this specification the surge
arresters shall be designed, manufactured and tested in
accordance with the applicable requirements of the standard
IEC 99-4, ISO 1461 and reference publication listed within

these standards.

2.1.3 Service Conditions

Surge arresters shall be suitable for normal operation under

the service conditions specified in Table SA1.

17



Section 2

Specific Requirements
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Crates shall be marked as «Delicate Instrument», «Fragile»
and etc. The equipment shall be throughly cleaned of slag,
scale, grit, dirt, moisture and other foreign matters before

packing.

1.17 Vendor Drawings and Data

The Supplier shall submit the technical drawing. data and
documents listed in section 2 of this specification at the

stage and in the quantites outlined below:

A) At Quotation Stage

For each equipment the Supplier shall provide three clear

copies of the required documents.

B) At ordering Stage

The Supplier shall provide six clear prints of the required

documents for each item of the supply.

15



c) Test sheets.

d) Energization and commissioning instructions, including

safety measures.

The instructions and procedures shall be such that if an
equipment is installed accordingly and passed the tests, it
can be concluded that the installation is in accordance with
the standards, codes, sound engineering practice and
manufacturer’s standards; and hence the installed

equipment can be safely put in service.

1.16 Preparation for Shipment

All Equipment shall be prepared for ocean or inland
transport, as the case may govern, to prevent danger from

handling, warehousing in open yard and during shipment.

Proper labelling shall be provided on two adjacent sided to
prevent crates from getting lost. The lable shall include
Purchaser’s name, Manufacturer’s name, package number,

Reference to bill of lading and etc.

Packages shall have sufficient strength to prevent damage

during handling, warehousing and shipment.

Adequate shipping supports and packing inserts shall be

provided in order to prevent internal damage during

transport.

Packing material shall be placed around all side of the

assembly.

14




charge which may be incurred due to delays.

C) Sample Tests

Sample tests shall be conducted on selected quantities of the
components and materials of each similar type and size in a

batch.

Raw materials and semi-fabricated imported materials shall

be tested in samples.

The Manufacturer’s standard lists and procedures for the
sample testing, declared at quotation stage, shall apply for

the sample tests.

The Inspector shall attend the sample tests during his

routine inspection visits.

All testing equipment, workmanship and materials required

for the tests shall be provided at no additional cost.

Failure in a sample test shall be considered as failure of all
materials or components of the same type and size in the

same batch, and this batch shall not be used for this supply.

1.15 Installation and Commissioning

For each type and rating of equipment, the Supplier shall
furnish  site  installation, inspection, testing and

commissioning procedures as outlined below:
a) Installation instructions.
b) Check lists.

13



VISits.

All testing equipment, workmanship and materials required
for the tests shall be provided at no additional cost to the
Purchaser. This means that the cost of these tests shall be

included in the price of the equipment.

If an equipment fails in a test, the failure shall be
investigated and reported in writing and failed component
replaced at the Supplier’s expense. However, in case of
Sever or repeated failures, the Purchaser reserves the right
to reject all equipment in te same batch, and the Supplier

shall compensate all charges which may be incurred due to

delays.

B) Type Tests

Witness type tests, as listed in section 2 of this specification,
shall be conducted on selected samples of equipment of
each similar type and rating, or the Supplier shall submit
acceptable test certificates of the same type tests conducted
on the similar equipment of the same type and rating. Such
test certificates shall not belong to more than 5 years before
the date of issue to the Purchaser. However, in any case, the

Purchaser reserves the right to ask for witness type tests,

The Supplier shall quote for witness type tests on an
itemized basis at quotation stage. Failure in a type test will
be noted as failure of all equipment of the same type and
rating and as a result, that type and rating will be rejected by

the Purchaser and hence, the Supplier shall compensate all

12




1.14 Factory Tests

Routine, acceptance, type and sample tests shall be
counducted on the equipment and components as specified

hereunder.

Test methods, values and Interpretations shall be in
accordance with specified standards. If there is no IEC
standard for a particular case, then applicable BS or VDE
standards can be used, subjet to the Purchaser’s approval.
The tests shall be conducted in presence of the Inspector;

unless a written waiver is given by the Purchaser.

The Purchaser shall be informed at least 45 days prior

commencement of testing.

Whilst the Purchaser’s representative, the Inspector, can
attend the tests and shall be convinced for correct testing
methods and test results; however, approval issued by the
inspector shall not relieve the Supplier of his commitments
under the terms of this specification or mentioned
standards. In addition to the test reports submitted to the
Purchaser’s headquarters, the Manufacturer shall furnish the

Inspector a copy of all test reports he has witnessed, at the

time of testing.

A) Rountine and Acceptance tests

The routine and acceptance test, as listed in section 2 of this
specification, shall be applied to the equipment. The

Inspector shall attend the tests during his normal inspection

11



1.12 Quality Assurance

The Manufacturer’s standard quality assurance system shall

be applied to all equipment as well as the components.

The Supplier shall describe in his proposal the quality
assurance measures which the manufacturer applies and

enforces during manufacturing.

1.13 Inspection

The Purchaser’s authorised representative, called the
Inspector shall be afforded the opportunity to witness the
manufacturing, testing and packing of the equipment and its

components at the Manufacturer’s workshop.

Any equipment, component or material found not to comply
with this specification or the specified standrads may be

rejected by the Inspector.

The inspection in no way, however, relieves the Supplier of
his responsibilities for the equipment meeting  all
requirements of this specification and the specified

standards.

The equipment shall have a final inspection made by the
Inspector prior to shipment, unless a written waiver is given.
The Purchaser shall be notified at least 45 days before

packing.

10




means.

The Supplier shall state in his proposal which protective

means is used by him in this regard.

1.8 Seismic Protection

The equipment shall safely withstand earthquakes with the

characteristics shown in Table S.A1l.

1.9 Corrosion Protection

Each part of the equipment shall be fabricated of corrosion
proof materials as specified in section 2. Painting will not be

accepted as a means of corrosion protection.

1.10 Technical Co-ordination

The Manufacturer shall establish a complete  co-ordinated
design and construction for all components and materials
which will be used by him in fabrication of the required

equipment.

All similar components shall be provided by single

manufactuer and shall belong to the same type and series.

1.11 Labelling and Marking

The equipment shall have a fixed metal rating plate in

accordance with section 2 of this specification.

9



his proposal, which regulations have been used by him in

this regard.

1.4 Units of Measurements

The units used for sizing, construction and documentation of
the equipment and its components shall all be in SI (metric)

standards unless otherwise specified in this specification.

1.5 Language

The language used for labelling, marking, tagging and

technical documentation shall be English.
Technical terms shall all conform with IEC.

Either Farsi or English can be used for non-technical letters

and other correspondences.

1.6 Environmental Conditions

The equipment, together with its components, as well as the
materials used in the construction of them shall all be
suitable for use in aggressive environment with the

conditions specified in Table S.A1.

1.7 Protection Against Fauna and Flora

Attacks by rot, dry rot and fungi shall be prevented by

enamelling, impregnation, varnishing or other effective

8




Prototype equipment will not be accepted.

The proposal shall cover, without any exception, all items

required. Incomplete or conditional proposals will not be

evaluated.

1.2 Standards and Codes

The Latest edition of the standards and codes listed in
section 2 of this specification, as well as the publications
referred to therein and all related amendments shall, to the

extent specified, be considered as part of this specification.

In case the Purchaser finds that any equipment does not
conform with the specified standards & codes, any changes,
replacement or alteration to the equipment to make them
meet the requirements of the codes and standrads shall be

at the expense of the Supplier.

The Supplier shall clearly and specifically state in his
proposal any exception to or deviation from the standards

and codes, listed.

Any discrepancies and irregularities between the standards,
codes and regulations shall be subject to consultation and

agreement in between the Supplier and the Purchaser.

1.3 Safety Regulations

The equipment shall conform with the requirements of

electrical safety regulations. The Supplier shall indicate in



1.1 Introduction

This specification is intended to cover the minimum
requirements for the design, material, fabrication, testing
marking and preparation for shipment of metal oxide surge

arresters for systems with rated voltages of 63,66 and

132KV.

The various section and attachments of this specification

shall be considered to comprise a single entity.

The Supplier shall clearly and specifically state in his
proposal any exception to and deviation from this
specification as well as the specified standards, It will be
assumed that quotations are in accordance with this
specification and the mentioned standrds unjess the specific

exceptions are so noted.

In case of any discrepancy between the sections and clauses
of these specification and its attachments, the Supplier shall

ask Purchaser for rectification.

The Supplier shall submit all technical data which are
required at quotation stage. All technical data sheets (Table
SA2) shall be throughly completed. Each incomplete item of
the technical data sheets will be assumed as being accepted

by the Supplier to be in accordance with the requirements of

this specification.

The Supplier shall submit production reference lists for all

items.
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