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TABLE CT2
TECHNICAL PARTICULARS AND GUARANTEED DATA FOR THE
CURRENT TRANSFORMERS (cast RESIN INSULATED)

(INFORMATION TO BE SUPPLIED BY THE BIDDER WITH THE TENDER)
ITEM

DESCRIPTION PARTICULARS

NO.

7 Number of turns

8 IP class of secondary terminal box

9 | Anti-condensation heater provided Yes/No
E : | Weights, Dimensions & Miscellaneous
_1 Overall length mm

2 Overall width mm

3 Overall height mm

4 Max. shipping dimensions mxmxm

5 | Total weight kg

6 Permitted inclination (refer to vertical axis)
a- during storage degree
b- during transport degree

7 Vibratory characteristic of current transformer

a- Damping factor %
b- Natural frequency(ies) Hz
8 | Surge arrester on primary winding Yes/No

9 | Electrostatic capacity of

complete current transformer pF
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TABLE CT2
TECHNICAL PARTICULARS AND GUARANTEED DATA FOR THE
CURRENT TRANSFORMERS (cast RESIN INSULATED)

(INFORMATION TO BE SUPPLIED BY THE BIDDER WITH THE TENDER)
ITEM

DESCRIPTION PARTICULARS
NO.

13 | Accuracy limit factor for protection cores

14 | Secondary windings resistance Q

D: | Design and construction data:
1 Min./Max./Max. daily average,
design temperatures ‘C
2 Design altitnde m
3 Material(s) of conducting parts
4 External insulator (hollow insulator)
a- Type
b- Manufacturer/country
c- Dry striking distance mm
d- Detail of sheds
¢- Creepage distance mm
f- Ultimate strength:
f-1 Bending N.m
f-2 Torsion N.m
g- Material of flanges
h- Washable in service Yes/No
5 Max. design force on HV terminal N

6 Type of HV terminals
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TABLE CT2
TECHNICAL PARTICULARS AND GUARANTEED DATA FOR THE
CURRENT TRANSFORMERS (cast RESIN INSULATED)

(INFORMATION TO BE SUPPLIED BY THE BIDDER WITH THE TENDER)
ITEM

DESCRIPTION PARTICULARS
NO.

3 Rated transformation ratio

4 Reconnection by

a- secondary tap Yes/No
b- primary tap Yes/No
5 Rated continuous thermal current Amns

6 Rated short time thermal current:

a- 1 sec. KA s
b- 3 sec, KA mis
7 | Rated dynamic current kApeak

8 Max. temperature rise at rated

continuous thermal current °C
9 Class of insulating materials

10 | Number of secondary cores:

a- measuring

b- protection

11 | Accuracy class and burden:

a- measuring [VA
b- protection VA
12 | Instrument security factor

for measuring cores (F;)

Note: Characteristics and specification of TP and CL.X protection cores, according to

IEC 44-6 and BS 3938 shall be respectively attached.
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TABLE CT2
TECHNICAL PARTICULARS AND GUARANTEED DATA FOR THE
CURRENT TRANSFORMERS (cAST RESIN INSULATED)
(INFORMATION TO BE SUPPLIED BY THE BIDDER WITH THE TENDER)
ITEM

DESCRIPTION PARTICULARS
NO.

A: | Manufacturer and type Data:

1 Manufacturer, type and full designation, country
2 Class (indoor, outdoor)
3 | Type of insulation
4 Type of external insulation
5 Tank or inverted type?
6 Kind and level of pollution
B: | Insulation and voltage Data:
1 Highest voltage for equipment (U,) KV s
2 Rated frequency Hz
3 | Rated insulation levels:*
a- Lightning impulse withstand voltage KVpeak
b- | niinute power frequency withstand voltage KV s
4 | Max. R.LV at 1.1 UyV3 uvy

5 | Rated power frequency withstand

voltage for secondaries KV s
6 Max. partial discharge level at:

1.1 Uy/V3 p.c
C: | Current and output Data:

1 Rated primary current

2 Rated secondary current

When tested al standard conditions.
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TABLE CT1

RATING AND CHARACTERISTICS OF CURRENT TRANSFORMERS

ITEM
DESCRIPTION PARTICULARS
NO.
14 | Number of cores:
a- for metering 0/1%*
b- for protection 2/3*
15 | Accuracy class for measuring core 0.2/0.5/1 *
16 | Performance class for protection cores 5P/10P/CL.X/TP*
17 | Rated output
a- for metering VA As required
b- for protection VA As required
18 | Instrument security factor
for measuring cores(F;) 5/10°*
19 | Accuracy limit factor for protection
cores (performance class P) As required™
20 | Maximum temperature rise at According to IEC
rated continuous thermal current °C | considering site conditions
21 | Minimum external creepage distance mm/kV .
phase to phase 16/20/25/31
22 | Tensile force on HV. terminal
due to connected conductor N 1000
23 | Colour of Porcelain insulator glaze Brown/Grey

S

see item 24
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TABLE CT1

RATING AND CHARACTERISTICS OF CURRENT TRANSFORMERS

ITEM
DESCRIPTION PARTICULARS
NO.
C: | Characteristics of Current Transformers
—1- Type Dry - With epoxy resin
insulation, single phase
2 | Class Out door
3 | Highest voltage for equipment kv 72.5
4 | Rated insulation levels at standard conditions:
a- 1 minute power frequency withstand voltage KV ms 140**
b- Lightning Impulse withstand voltage KVpeak 325%*
S Max. R.LV at 1.1 Uy/V3 at 1 MHz uv 500
6 | Rated primary current 50 - 2000*
7 | Rated secondary current 1/5*
8 | Rated transformation ratios *
9 | Reconnection by: .
a- Primary Yes/No Yes*
b- Secondary Yes/No Yes*
10 | Rated short time current kA ms 16/20/25/31.5
11 | Duration for short time current S 1/3
12 | Rated dynamic current kApeak 2.5 x Rated short time current
13 | Rated Continuous thermal current KA s 1.2 x Rated primary current

*see item 24

**The rated withstand voltages of external insulator shall be increased for site altitude

higher than 1000 m.a.s.l (by 1% for each 100 m in excess of 1000m)

21




TABLE CT1

RATING AND CHARACTERISTICS OF CURRENT TRANSFORMERS

ITEM
DESCRIPTION PARTICULARS
NO.
A: | Particulars of System:
1 Nominal Voltage kVims 63/66
2 Highest voltage KV s 72.5
3 Frequency Hz 50
4 Neutral earthing Effectively / Non.effectively carthed
B: | Service Condlitions: .
T Minimum ambient temp. °C (-35)-(-10)
2 Maximum ambient temp. °C (+40)-(+55)
3 Daily mean temp. not exceeding °C (+30)-(+45)
4 Altitude above sea level m 0-2500
5 Wind velocity (Max.) m/s 45
6 | Humidity (relative) % 10-100°
7 Ice. coating mm 0-25
8 Seismic condition:
a) Max. ground acceleration g 0.5
b) Spectrum
9 Kind of pollution DesertMarine /Industrial/Suburban
10 | Level of pollution LightMedium/Heavy/Very heavy
11 | Any special conditions

20
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2.5.2 Contract Documents:

Documents which shall be submitted by the Supplier during progress

of the work for approval;

a)

detailed outline drawings including all necessary information for
design of steel support structure and foundation.

Detail drawing for secondary terminal box.

Rating plate and diagram plate drawings.

Detail drawing for porcelain insulator.

Design and type test reports.

Transportation, warehousing, erection, operation, maintenance
instruction manuals.

Routine test program and detailed procedure.
Re‘commendation for site test procedure, test equipment and
criteria.

Spare parts and maintenance necessaries list.

18



2.5 DOCUMENTS

251

Documents to accompany the bid:

the bidder shall supply following information:

a)

b)
)
d)
e)
)

g)
h)

)

k)

)

Fully comprehensive technical literature and catalogue for
current transformer and components.

Detailed of exceptions to the tender Specification and /or
specified standards.

Completed guaranteed data sheets (TABLE CT2).

Out line drawings.

Specification of materials and corrosion protection.

copy of applied standards and other references, not specified in
this specification.

Design test reports.

Type test reports.

Routine test procedure.

Manufacturer’s standard quality assurance system which shall be
applied to equipment as well as the components. .
Reference list indicating all cast resin current transformers
designed, manufactured and installed, giving the type, rated
voltage, name of power authority involved, place of installation
and number of years in service. ‘

Instruction manuals for storage, transport, operation and

maintenance.

m) Recommended spare part list for 5 years operation.

17




2.4.2.1 Type tests:

a)
b)
©)
d)

short time current tests.

temperature rise test.

lightning impulse test.

tests for accuracy.

1 minute power frequency withstand voltage test, wet.

chopped lightning - Impulse test on primary winding.

mechanical strength test on HV terminal.

The test method and procedure shall be worked out with the

contractor in due time.

2.4.2.2 Routine tests:

a)
b)
c)
d)
e)
f)
g)
h)

i)

visual inspection

verification of terminal markings.

power frequency withstand test on secondary windings.

power frequency withstand test between sections.

power frequency withstand test on primary winding.

inter turn over voltage test.

tests for accuracy

magnetization and internal burden test and no-load curve (on
one current transformer of each type and rating):

A complete no load curve shall be plotted and the secondary
winding resistance shall be measured and given for a winding
temperature of 75 °C.

Partial discharge measurement.

J Note 1: In addition to the aforementioned tests all applicable tests in accordance with

IEC 44-6 and BS 3938 shall be performed.

3 Note 2: Porcelain insulator tests shall be performed as per relevant IEC standard (Type,

routine and sample tests).

16



2.3.9
2.3.10
23.11

2.3.12

2.3.13

shall be provided. The inscription shall be made by etching, engraving
or other approved methods. The rating plate shall show diagram of
connections and contain following information

a) All information according to IEC 185 and IEC 44-6

b) Information relevant to class X cores according to BS 3938.

c) Total weight.

d) Secondary windings resistance at 75 °C.
Current transformers may be of the bar, single or multi-turn primary.
Method of terminal markings shall be according IEC 185 standard.
When the current transformer has several primary turns, the primary
winding shall be protected by lightning arrester if necessary.
The protective characteristics of the arrester shall be suitably
co-ordinated with the insulation between primary parts.
The primary terminals shall normally be of flat type, pin type terminals
can also be acceptable.
Current transformers shall be mechanically dimensioned for stresses
arising from ice load, wind load, tensile forces on HV terminals, as
well as for short circuit and earthquake forces as specified elsewhere
in this specification.
Load combination shall be based on; cenelec. draft pren
50062-1991 E. '

2.4 TESTS

24.1

242

Design tests:

The design tests are intended to verify the suitability of the design,
materials and method of manufacture (technology) of outdoor epoxy
resin insulator. The tests shall be according to requirements of
standard VDE 0441.

Type and routine tests shall be according to IEC 185 unless otherwise

specified below.

15




233

234

2.3.5
2.3.6

23.7

2.3.8

Unless otherwise specified in TABLE CT1 the porcelain insulators
shall be brown glazed. The insulator shall be manufactured and tested
in accordance with the relevant IEC standards and comply with the
requirements of CT’s.

Transformers shall be washable while in service.

Inner insulation shall be satisfactorily and permanently protected
against moisture. Associate packing shall be resistant to sun, air and
water.

The lower metallic part of current transformers shall be provided with
two earthing clamp on opposite sides for suitable size of copper
conductor so arranged that the earth connection can not be
inadvertently removed.

Facilities shall be provided for lifting of current transformer.

All details exposed to corrosion shall be made by non-corrosive
material, or be hot-dip-galvanized according to ISO 1461.

Current transformers shall be equipped with a secondary terminal box.
The terminal box shall be equipped with removable gland plate and
spacious enough to allow connection of necessary connecting leads, to
be carried out comfortable. The terminal box shall be protected
according to IP54 and accessible when the current transformer is in
operation and also be provided with rain protected, ne't covered
breather holes and if necessary thermostatically controlled anti
condensation heater. The terminal box shall be provided with earth
terminal(s) for earthing of secondary windings and cable shields. All
contact components and screws shall be of corrosion proof metal.
Secondary terminals and earth termifxal(s) shall be stud type and
suitable for connection of up to 10 mm? stranded copper conductor.
A stainless steel rating plate, or other approved equivalent

weatherproof and corrosion-proof material, fixed in visible position

14



The latest edition of following publication shall, to the extent specified
be considered as part of this specification.
a) IEC 44-6 Instrument transformers, part 6, Requirements for
Protective current transformers for transient performance.
b) ISO 1461 Metallic coatings - Hot dip galvanized coatings on
fabricated ferrous products - requirements.
c) BS 3938 Current transformers
d) VDE 0441 part 1 Tests on insulators of organic material for
systems with nominal alternating voltages greater than 1000 V.
e) Europeanstandard, Cenelec.draft pren50062-1991 E.Ceramic
Pressurized hollow insulators for high-voltage switchgear and
controlgear.
All amendments, supplements and reference publications listed in the

above standards shall also be applied.

2.3 DESIGN AND CONSTRUCTION

2.3.1

232

The current transformers shall be self cooled, hermetically sealed and
of cast resin insulated, dry type. |

The external insulator may be of porcelain or outdoor proof epoxy
resin. The epoxy resin shall be designed for unfavourable service
conditions owing to effects of climate like, intense solar radiation,
heat, cold, frequent variation in temperature, atmospheric humidity,
dew, fog, snow, rain as well as deposits of dust, salts, combustion
residues and industrial waste gases. The shed shall have open
aerodynamic profile without underribes. The insulator design and
material shall be such as to give the insulator long term performance
in service conditions specified. The Bidder shall give evidence about
long term experience of the epoxy resin insulator which are proposed

for transformers.

13




TECHNICAL SPECIFICATION
| FOR
CAST RESIN INSULATED
FREE STANDING
CURRENT TRANSFORMERS

. SECTION 2. SPECIFIC REQUIREMENTS

2.1 GENERAL

2.1.1

2.14

2.15

2.1.6

2.1.7

This specification covers the minimum requirements for the design,
ratings, materials, manufacture and testing of high voltage, outdoor,
cast resin insulated, free standing current transformers.

The equipment shall be suitable for operation at service conditions
specified in TABLE CT1.

The basic equipment data and ratings shall be as specified in TABLE
CTl.

The current transformers shall be suitable for outdoor installation on
support structures.

The output of each current transformer shall be suitable for the
correct working of the related protective devices and measuring
instruments over the required range of load and fault duties.

Primary and/or secondary reconnections shall be provided as specified
in TABLE CT1.

Current transformers with the same ratings and characteristics shall be

interchangeable.

2.2 CODES AND STANDARDS

Unless otherwise specified in this specification, the current
transformers shall be designed, manufactured and tested in

accordance with latest edition of IEC 185 "Current transformers".

12



The equipment shall be thoroughly cleaned of slag, scale, grit, dirt,

moisture and other foreign matters before packing.

.17 VENDOR DRAWINGS AND DATA

The Supplier shall submit the technical drawings, data and documents
listed in section 2 of this specification at the stages and in the quantities
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.

11




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.

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
installationisin 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 damage from handling, warehousing in open
yard and during shipment.

Proper labelling shall be provided to prevent crates from getting lost.
The labelshall 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 sides of the assembly.

Crates shall be marked as "DELICATE INSTRUMENT",
"FRAGILE", etc.

10



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 ratings and as a result, that type and rating will be rejected
by the Purchaser and hence, the Supplier shall compensate all charges

which may be incurred due to delays.

C) SAMPLE TESTS

Sample tests shall be conducted on selected quantities of thev
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.




specified standards. If there is no IEC standard for a particular case, then
applicable BS or VDE standards can be used, subject 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) ROUTINE TESTS

The routine tests, as listed in section 2 of this specification, shall be
applied to all equipment without any exception.

The Inspector shall attend the routine tests during his normal
inspection 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 routine test, the failure shall be investigated
and reported in writing and the failed component replaced at Supplier’s
expense. However, in case of severe or repeated failures, the Purchaser
reserves the right to reject all equipment in the same batch, and the

Supplier shall compensate all charges which may be incurred due to delays.



1.11 LABELLING AND MARKING

The equipment shall have a fixed metal rating plate in accordance

with section 2 of this specification.

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 he applies and enforces during manufacturing.

1.13 INSPECTION

The Purchaser’s authorized 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 standards 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.

1.14 FACTORY TESTS

Routine, type and sample tests shall be conducted on the equipment

and components as specified hereunder.

Test methods, values and interpretations shall be in accordance with




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 CT1.

1.7 PROTECTION AGAINST FAUNA AND FLORA
Attacks by rot, dry rot and fungi shall be prevented by enamelling,

impregnation, varnishing or other effective means.

1.8 SEISMIC PROTECTION
The equipment shall safely withstand earthquakes with the
characteristics shown in TABLE CT1.
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 Supplier shall establish a completely 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 a single Manufacturer

and shall belong to the same type and series.



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 an equipment does not conform with '
the specified standards or codes, any change, replacement or alteration to
the equipment to make them meet the requirements of the codes and
standards 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 his proposal, which

regulations have been used by him in this regard.

1.4 UNITS OF MEASUREMENT

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.




TECHNICAL SPECIFICATION
FOR
CAST RESIN INSULATED
FREE STANDING
CURRENT TRANSFORMERS

SECTION 1. GENERAL REQUIREMENTS

1.1 INTRODUCTION

This specification is intended to cover the minimum requirements for
the design, material, fabrication, inspection, testing, marking and
preparation for shipment of cast resin insulated free standing current
transformers.

The various sections 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 standards unless the specific exceptions
are so noted.
| In case of any discrepancy between the sections and clauses of this
specification and its attachments, The Supplier shall ask the Purchaser for
rectification.

The Supplier shall submit all technical data which are required at
quotation stage. All technical data sheets (TABLE CT2) shall be
thoroughly completed. Each incomplete item of the technical datasheets
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. Prototype equipment will not be accepted.
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