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Table C.T.2

ITEM : PARTICULARS
DESCRIPTION
NO. . : 420 KV 245 KV 145 KV 72,8 KV
5 Total weight kg
6 Permitted inclination during Storage /
transport (refer to vertical axis) degree
7 Vibratory charactristic of current
transformer
a- Damping faclor %
b- Natural frequency (ies) 117
8 Lightning arrester on prim. winding Yes/No
9 Electro static capacitly of complete current
transformer Py




Table C.T.2

ITEM PARTICULARS
DESCRIPTION
NO. 420 KV 245 KV 145 KV 72,8 KV
a- Type (composite, porcelain with FRP
tube, etc.)
b- Manufacturer / country
c- Inner diameter
d- Thickness of silicon rubber sheath on
FRP tube mm
e- H.T.V. or RT.V. silicon rubber?
f- Outer/ inner diameter of FRP tube mm
g- Dry striking distance mm -
h- Detail of shed - -
i- Creepage distance mm
j- Uitimate strength:
j-1 Bending N.m
j-2 Torsion N.m
j-3 Internal over pressure bar (g)
k- Material of flanges
|- Washable in service Yes/No
13 Type of H.V. Terminals
F: Weights, Dimension & Miscellaneous:
1 Overal length mm
2 Overal width mm
3 Overal height mm
4 Max. shipping dimension mAxXmXm




Table C.T.2

ITEM
DESCRIPTION

PARTICULARS

420 RV 245 KV 145 KV - 72,8 KV

"

12

E: Design and construction data:

Min/Max design temperature

Design altitude

Material (s) of conducting parts

Material of tank

Material for internal solid insulator

Material of cores; housing

Metal tank:

a- Design pressure

b- Rupture pressure

c- Pressure vessel code

Max.design force on H.V terminal

Routine pressure test of current transformer

Design internal arc current/duration

Rupture disk:

a- Type/ manufacturer

b- Material

c- Diameter

d- Rupture pressure

External insulator (hollow insulator)

bar (g,j
bar (g.)

bar (g.)

KArms/s

bar (.g.)

e
W




Table C.T.2

ITEM PARTICULARS

DESCRIPTION
NO. 420 KV 245 KV 145 KV 72,5 KV
8 Max. temperature rise at rated continuous

thermal current °c
9 Class of insulating materials
10 Number of secondary cores:

a- metering

b- protection
1 Accuracy class and burden '

a- metering VA

b- protection INA
12 Instrument security factor for metering

cores
13 Accuracy limit factor for protection cores
14 Secondary windings resistance Ohm

: SF6 Gas data:
1 Nominal service gas pressure

(Max/Min operating pressures) bar (abs)
2 Gas refill alarm pressure bar (abs)
3 Total mass of gas kg
4 Max leakage of gas per year %
S Name of company / countiy supplying the

SF6 gas
6 Type / manufacturer of SF6 gas density

switch

Note: Please attach required cores characteristics and specification of TP cores as per IEC TC 38

18




Table C.T.2

ITEM PARTICULARS
DESCRIPTION

NO. 420 KV 245 KV 145 KV 72,5 KV

7 Highest design electrical stress of:

(at most highly stress area)
a- Solid insulator KV/imm

b- External insulator KV/mm

8 continuous withstand vogtage with the SF6

gas at atmospheric pressure KVims
9 Method of contralling electrical stress

distribution

10 Tan delta at 1.1 Um/V/3

C: Current and output Data:

1 Rated primary current Arms
2 Rated secondary current Arms
3 Rated transformation ratio
4 Reconnection by
a- secondary tap Yes/No
b- primary tap Yes/No
S Rated continuous thermal current Alms
6 Rated short time thermal current:
a- 1 sec. UCIPSN
b- 3 sec. K
7 Rated dynami: current Vi




Table C.T.2

TECHNICAL PARTICULARS AND GUARANTEED DATA FOR THE CURRENT TRANSFORMERS
(INFORMATION TO BE SUPPLIED BY THE BIDDER WITH THE TENDER)

ITEM PARTICULARS
DESCRIPTION
NO. 420 KV 245 KV 145 KV 72,5 KY

A: Manufacturer and type Data:

1 Manufacturer, catalogue and full designation /
country

2 Class (outdoor)

3 Type (SF6)

4 Type of external insulation

5 Tank or inverted type?

8: Insulation and voltage Data:

1 Highest voltage for equipment KVims
2 Rated frequency HZ
3 Rated insulation levels: *
a- Lightning impulse withstand voltage KVpcak
b- Switching impulse withstand voltage KV peak
¢- 1 minute power frequency withstand voltage KViins
4 Max. R.LV at 1.1 Um/vV/3 Micro V
5 Rated Power frequency withstand volitage for KVims

secondaries

6 Max. partial discharge level at:
a- 1.1 Um/V3 P.C
b- at rated power frequency withstand

test level p.c

* When tested at standard conditions.

16




Table C.T.1

ITEM PARTICULARS

DESCRIPTION
NO. 420 KV 245 KV 145 KV 72,5 KV
14 Number of cores:

a- for metering 1 1 1 1

b- for protection 3/4/5 3/4/5 2/3/4 2/3/4
15 Accuracy class for metering core 0.5/1 0.5/1 0.5/1 0.5/1
16 Performance class for protection cores. TPX, TPY, TPZ, TPS, P (as fequired)
17 Rated output

a- for metering VA -

b- for protection VA As required
18 Instrument security factor for

metering cores (FS) 5/10 5/10 5/10 5/10
19 Accuracy limit factot for protection

cores (performance class P) As required
20 Maximum temperature rise al rated

continuous thermal current °c According to IEC considering site conditions
21 Minimum external creepage distance mm/KV o P-P 16/20/25/ 31
22 Tensile force on H.V. terminal

due to connected conductor. N 2000 2000 2000 2000
23 Max duration of internal arc. fault S 0.5 0.5 1 1

15



Table C.T.1

ITEM PARTICULARS
DESCRIPTION
NO. 420 KV 245 KV 14S KV . 72,5 KV

C: Charactristics of Current

Transformers:
1 - -';'y;;e ------- SF6, free standing
2 Class Out door
3 Highest voitage for equip. KVrms 420 245 145 72.5
4 Rated insuiation levels at standard )
conditions:

a-{minute power frequency withstand

voltage KV trms 630/680 460 275 140
b- Lightning impulse withstand
voltage KV, 1425/1550 1050 650 azs”

C- Switching impulse withstand

voltage KVp 1050/1175  ---
5 Max RV at 1.1 Um//3 at
1 MHZ Micro V 500 500 500 500
6 Rated primary current 1000-2000-300 300-600-1000-2000-3000
7 Rated secondary current 1 1 S/1 5/1
8 Rated transformation ratios: as required
9 Reconnection by:
a- Primary Yes/No if required
b- Secondary Yes/No Yes Yes Yes Yes
10 Rated short time current KArms 40/50/63 31.5/40/50  16/20/25/31.5 16/20/25/31.5
' /40 /40
1 Duration for short time current S 1 1 1/3 1/3
12 Rated dynamic current kAp 2.5 X Rated short time current
13 Rated -Continuous thermal current 1.2 X Rated Primary current

* The rated withstand voltages of 72.5Kv CTs shall be increased for altitued higher than 1000 m.a.s.1 (by 1% for each 100 m in excess of 1000m)

14




Table C.T.1

RATING AND CHARACTRISTICS OF CURRENT TRANSFORMERS

ITEM PARTICULARS
DESCRIPTION
NO. 420 KV 245 KV 145 KV 72,5 KV
A: Particulars of System:
1 Nominal Voltage KVims 400 230 132 63
2 Highest Vo1tage KVims 420 245 145 72.5
3 Frequency HZ 50 50 50 50
4 Neutral earthing Effectively Eff/non
earthed eff.
Earthed
B: Service Conditions:
1 * Minimum ambient temp. °C -35
2 * Maximum ambient temp °C +55
3 Altitude above sea level m 0-2000
4 Wind velocity (Max) m/s 45
5 Humidity (retative) % 10-100
6 Ice coating mm 0-20
7 Seismic condition:
a) Max. ground acceleration g 0.3
b) Spectrum
8 Kind of poliution Desert/ marine/ industrial/ suburban
9 Level of poliution Light/ Medium/ heavy/ very heavy
10 Any special conditions

* The difference between Max. & Min. ambient temperature shall never exceed 70 °c.

13



b-

(o]
"

d-

€

'TH

g-

support structurc and foundation.

Detail drawing for sccondary terminal box.
Rating plate and diagram plate.

Design and typc test reports.

Manual instructions.

Routine test program and detailed procedure.

Recomendation for site test procedure, test cquipment and criteria.




b-
c-
d-
e

f

g
h-
i-

j-

k-

1-

m-

n-

O-

and components.

Detailed summary of cxceptions to Tender specification.

Completed guaranteed data sheets (TABLE CT2)

Out line drawings.

Specification of material and corrosion protection.

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

Design test reports.

Type test reports. -
Routinc test procedure.

Manufacturer’s standard quality assurance system which shall be applied to
equipment as weil as the componcents.

Reference list indicating all current transformer designed, manufactured and
installed, giving the type, rated voltage, name of power authority involed, place
of installation and number of years in scrvice, scperale reference list shall be
submitted for hollow insulators and internal solid insulator.

Description of method of containing or relicving excessive gas pressure caused
by short circuits in the cquipment.  provide graphs and cxplanatory notes.

The burn through charctristics of the metal tank as a function of time and fault
current.

Documents to prove that solid insulators withstand the clfect of all specifi_d
pressure, temperatures and mechanical loads.

Documents shall also be supplied to prove durability of solids insulators under
electric stress.

Instruction manuals for storage, transport, operation and maintenance.

6.2 Contract Documcnt:

Documents which shall be submitied by supplicr during progress of the work for

approval;

a-

Detailed outline drawing including necessary information for design of steel

11



the base to a test bench. The mechanical force shall be applied to the
primary terminals in parallel with the base plane for 60S. The SF6
pressure during the test shall be equal to max operating pressure plus 1 bar.

Note 1: In addition to the afore-mentioned tests all necessary tests in accordance
with IEC-TC38 shall be performed.

Note 2: Porcclain hollow insulators shall be tested as per IEC 233 and cenelec, draft
pren 50 062-1990E.

Note 3: All voltage withstand tests and partial discharge test shall be carried out at

minimum SF6 opecrating density for current transformer.

5-  Preparation for shipment:

5.1 The transformer may only be transported under an overpressure of 0.2 to 0.3 bar.

5.2 If necessary, rctractable support shall be provided to hold the active part in place
during transportation.

Supplicr shall‘czlrcl'ully consider vibration during transportation by roads.

5.3 The supplicr shall ensurce that transtormers are adcquately packed for transport by
sca, rail and roads, that protection is provided against corrosion, Phisical damage,
contamination. water damage and other damages due to climate conditions or any
other source that may be encountered during handling, transport and storages.
Proper labeling shall be provided to prevent crate form getting lost. The labeling
shall include purchaser’s name, manufacturer’s name, packing number, reference to
bill of lading, ctc. Lables shall be legible, weather prool and shall be securely fixed
or painted. Standard marking shall be applied such as "Fragile"," This side up”,

"Instruments”, ctc.

6-  Document:
6.1 Document to accompany the bid:
The Bidder shall supply following information:

a- Fully comprehensive technical literature and catalogue for current transformer

10




43

44

i- Withstand voltage test with reduced gas pressure pabs= 1bar

Routine tests:

a- Visual inspection.

b- Verification of terminal markings according to IEC 185.

c- Power frequency withstand test on secondary windings according to IEC
185.

d- Power frequency withstand test between sections for primary and
sccondary windings accordign to IEC 185.

e- Power frequency withstand test on primary winding according to IEC 185.

f;

Inter turn over voltage test according to IEC 185.

g- Tests for accuracy according to IEC 185.

h- ‘Partial discharge test. Mcasurement of partial discharges shall be done
during power {requency withstand test and the partial discharge level shall
be less than 1PC at 1.1 Um / /3.

PD levels shall bec mcasured and recorded at rated 1 minute power
frequency withstand voltage.

i- A complete no load curve shall be plotted on one current transformer of
each rating. Sccondary winding resistance shall be measured and given for
a winding tempcrature of 75°C.

j- Tightness test. The current transformer shall be filled with the gas at
specilicd max opcrating pressure at ambient temperature. The CT shall be
considercd to have successfully passed the test if the leakage observed is

. cqual or lower than the guaranteced value.

k- Pressure test, according to rclevant pressure vesscl code.

I- Density switch test.  Operating pressurce of density switch shall be checked.

Special Tests:

a- Mcasurement of diclectric dissipation factor and capactitance.

b- Chopped lightning impulse voltage test according to IEC 185.

c- Cantilcver strenght test on HV terminal. With the transformer clamped on

9



42

determined by a long term test under humidity and temperature changes.

c- Interface test according to VDE 0441 for composite insulators

d- Test of housing. Tracking and crosion test according to IEC Doc 36(Co)
71 or VDE 0441, [or composite insulators.

e- Test of housing, Tracking and crosion test according to IEC Doc 36 (Co)
71 - APPENDIX C, with a duration of 5000h for whole test, for composite
insulators.

Impact test. The test shall be carricd out on current transformers with

Loar)
]

composite insulator or porcelain insuators fitted with FRP tube inside it.
The test shall indicate that when the insulator is fractured the pieces will

not be hurled away by the escaping gas.

g- Water diflusion test according to IEC 36(Co) 71 on composit insulator.

h- Dye peneteration test on composite insulator.

i- Hydrophobicity of sillicon rubber shall be checked. Silicon rubber shall be
capable to make the contamination on the silicon surfaces water repelient.

j- Internal arc test according to IEC 517 considering requircments of this
specilication.

k- Earthquake tcsts.

1- Artilical pollution test according to IEC 507.

Type Tests:

a- Short time current tests according to TEC 185.

b- Temperature rise tests according to 1IEC 185.

c- Lightning impulse withstand test according to IEC 185.

d- Switching impulse withstand test.

e- 1. minutc power frequency withstand voltage test, wet according to IEC 185.

f- Accuracy tests according to IEC 185.

g- Cantilever load withstand test (bending test) according to IEC 168 on

hollow insulators.

h- Proof tests for metal tank according to IEC 517 clause 6.104.




3.24
3.25
3.26

3.27

3.29

removable gland plate. The terminal box shall be specious enough to allow
connection of necessary connecting leads, & short- circuiting of secondary
terminals to be carried out comfortably. 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, net covered breather holes. The terminal box
provided with earth terminal. All terminals and screws shall be of corrosion proof
material. If necessary anti condensation heater shall be provided.

Current transformers may be of the bar, single or multi- turn primary.

Method of terminal marking shall be according to IEC 185 standard.

When current transformer has several primary turns, the primary winding shall be
protected by lightning arrester if nccessary.

The protective charactristics shall be suitably coordinated with the insulation
between primary parts.

When installed in 1 —;- breaker or ring configuration, disregarding of tap ratio
(secondary tap) the current transformer shall be capable of carrying the rated
continuous thermal current.

245kV and 420kV currcnt transformers shall be designed for horizontal
transporation.

The primary terminals shall be suitable for connection of stranded aluminum
conductor.

Tests:

4.1 Decsign Teste:
The design tests arc intended to verify the suitability of the design, materials
and mcthod of manulacture (technology).
a- Continuous pressure test on glass- libre reinforced cpoxy tube. The test
shall verify the long term performance of equipment under nominal
internal pressure.  No lcakage or damage shall occure during the test.

b- Moisturc pencteration test. Rate of moisture peneteration shall be



3.16
3.17

3.18

3.19

3.20

3.21

3.22

3.23

The bidder shall give evidence about long term experiance of the composite
insulators which are proposed for current transformers.

The supplier shall provide additonal guarantee for long term performance.

The electrical field shall be controlled by field grading devices.

The porcelain insulator shall be brown glazed., manufactured and tested in
accordance with IEC 233, Cenelec draft pren 50062 1990 E and IEC 815 Standards
and comply with the requirement of current transformer.

The material used in manufacturing of solid insulator in current transformer shall
have good electrical and mechanical properties in the working temperature range.-
of equipment. The electrical stress shall be minimized by proper design so as
service life of satisfactory duration is ensured.

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

Facilities shall be provided for lilting of current transformer.

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

A stainless steel rating plate, or other approved equivalent weather- proof and
corrosion- proof material, fixed in a visible position shall be provided.

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

a- All information according to IEC 185 and IEC TC38.

b- Sccondary windings resistance at 75° C.

¢- Total weight

d- Nominal scrvicc gas pressure at 20°C.

e- Gas rcfill alarm pressure at 20°C. -

f- Minimum scrvicc gas pressurc at 20°C.

Current transformer shall be cquipped with a sccondary terminal box with




3.13

portable gas pressure gauge. Filling of SF6 gas shall be possible without taking off
the density switch and pressure gauge.

Design of tank welding, inspection and testing of welded joints shall comply with
requirements of DIN/AD standards. The qualification of welders shall comply

with the standards.

3.14 The current transformers, shall be mechanically dimensioned for stresses owing to:

3.15

1- Short circuit loads.

2- Earthquake.

3- Tensile force on HV terminals. -
4- Internal pressure.

The current transformers shall continue to opcrate under the combination of the
forces 1,2,3.4 above. the siesmic stress determined by test or analysis shall be
combined with other specificd loads to determine the total withstand capability of
current transformer.

Composftc insulators shall be sufficiently designed for unfavourable service
conditons owing to effects of climate like, intense solar radiation, heat, cold,
frequent variation in temperature, atmospheric humidity, dew, fog, snow, rain as
well as pollution by deposits of dust, salts, combustion residues and industrial waste
gases.

The mechanical functions shall be taken over by glass- fiber reinforced epoxy resin
tube of high strength (F.R.P tube).

The F.R.P tube shall be protected against environmental influences by silicon
rubber. The silicon rubber shall have exccllent mechanical and electrical
propertics as well as a permancnt water- repellent surface and provide the
necessary creepage distance. The shed shall have open aerodynamic profile
without under ribes. There shall be chemical bond between E.R.P tube surface
and silicon rubber.

The insulator design and material shall be such as to give the insulator sufficient

long term performance in the scrvice conditions specilied.



3.4 The external insulator supporting live tank shall be of types, with precautions to
avoid explosions in casc of rupture of the insulator such as composite insulator cr
porcelain insulator doubled by an internal glass {ibre reinforced epoxy tube.

3.5 The C.T shall be designed to withstand SF6 gas pressure at the design density and
highest temperaturc at normal scrvice conditions (design pressure), and also be
designed to withstand {ull vacuum.

The C.T shall also be checked for stress under unusual condition of pressure rise
caused by an intcrnal arc.

The metal tank shall withstand the arc without burning through for an internal arc
of duration and current as specilied in TABLE CT1.

3.6 The C.T shall be provided with rupture disk to limit the maximum pressure rise
below the bursting level of transformer shell. - All escaping gases, arcing products
and minute fragments of bursting diaphragm shall be dirccted away from operating
personal and shall be located as far away as possible form gauges, gas filling parts
and gas density switches.

3.7 All connections shall be made leak- proof scals. The manufacturer shall guarantee
that the gas leakage form the C.T will be less than 1% per year.

3.8 The current transformer shall continuc to operate at normal operating voltage even
if its internal pressure drops down 1o atmospheric pressure.

3.9 The gas density in current transformer shall be monitored continuously by voltage
free density switch to initiate remote alarm when the gas density is below a

- predetermined valuc.
Pressure gauge shall be provided to allow direct visual check.

3.10 The SF6 gas shall remain in its gascous state when the current transformer
operating at minimum ambicnt temperature specilied in TABLE C.T1.

3.11 Moisture absorber shall be utilized [or absorbtion of moisture in current
transformer. This shall be suitably housed and located to prevent it’s particles
being disbursed into the current transformer.

3.12 Suitable connections shall be provided lor gas (illing, evacuation and fitting the




m-

O-

IEC 233 Test on hollow insulators for use in electrical equipment.

IEC 168 Tests on indoor and outdoor post insulators for systems with nominal
voltages greater than 1000V.

IEC TC38 Instrument transformers.

IEC 815 Guide for selection of insulators in respect of polluted conditions.
IEC DOC.36(CO)71 Tests on insulators of organic material for systems with
nominal alternating voltages greater than 1000V.

VDE 0441 Part 1 Tests on insulators of organic material for systems with
nominal alternating voltages greater than 1000V. -
Tests on material for out door insulators.

VDE 0441 Part 2 Tests on insulators of organic material for systems with
nominal voltages greater than 1KV,

Tests on outdoor composite insulators with fibre- glass core (VDE- guide).
ASTM- A123 Zinc (hot- galvanized) coatings on products fabricated from
rolled. pressed, and forged steel shape, plates, bars and strip.

ASTM- A153 Specilication for zinc coating (hot-dip) on iron and strip.

DIN/AD code for pressure vessels MERKBLAETTER (AD code)

- ASME Pressure vessel code.

European standard, cenelee. draft pren 50062- 1990 E ceramic pressurized
hollow insulators for high- voltage switchgcar and controlgear.
A1l ammendments, supplements and reference publication listed in the above

standards shall also apply.

Design and Construction:

The current transformers shall be hermatically scaled and of SF6 insulated type.

The cores shall be fixed in metal enclosure in carth potential and supported against

mechanical stresses during transportation and carthquake.

The C.T head and basc shall be of high quality cast aluminum or hot dip galvanized

steel, both paint coated.



TECHNICAL SPECIFICATION
FOR
SF6 GAZ INSULATED FREE STANDING CURRENT TRANSFORMERS

1-  General:

1.1 This specification covers the requirements for the design, ratings, material,
manufacture and testing of high voltage, outdoor, SF6 insulated, free standing
current transformers.

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

1.3 The basic cquipment data and ratings shall be as specilied in TABLE CT1.

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

1.5 Each current transformer shall have an output which is suitable for the correct
operation of the related protection devices and instruments over the required
range of load and fault dutics.

1.6 Primary and/ or sccondary reconnections shall be provided as specified in TABLE

CTL.

2-  Codes & Standards:
Unless otherwise specified in this specilication, the current translormers shall be
designed, manulactured and tested in accordance with latest cdition of IEC 185
"current transformers'”.
The latest edition of following publication shall, to the extent specificd be considered
as part of this specification.
a- IEC 376 Specitication and acceptance ol new sulphure hexaflride.
b- IEC 480 Guidc to the c'hccking ol SF6 taken from electrical cquipmcnt.'
c- IEC 517 High- Voltage metal enclosed switchgear for rated voltages of 72.5kV

and above.
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