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CVT-17

ITEM PARTICULARS
No DESCRIPTION
420KV 245KV 145KV 72.5KV
33 MAX.ALLOWED STATIC AND DYNAMIC i
FORCES APPLIED AT OUTERMOST POINT ?
OF THE HV TERMINALS
33-1§ HORIZONTAL N
33-2}§ VERTICAL ‘ N
34 OVERALL HEIGHT mm
35 OVERALL WIDTH mm
36 MAX.SHIPPING DIMENSION mxmxm
37 WEIGHT OF OIL Kg
38 TYPE AND GRADE OF OIL USED
39 TOTAL WEIGHT OF A SINGLE PHASE
CAPACITIVE VOLTAGE TRANSFORMER Kg
40 PERMITTED INCLINATION REFERED TO
VERTICAL AXIS DURING (TRANSPORT/
STORAGE) degree
41 MATERIAL OF CONDUCTING PARTS
42 TYPE OF TERMINAL CONNECTORS
43 CORONA RING PROVIDED YES/NO
44 TOP OF CVT DESIGNED FOR MOUNTING
OF LINE TRAP YES/NO
45 INTERMEDIATE TAP IS BROUGHT-OUT
YES/NO
46 CVT EQUIPPED WITH ADDITIONAL
ACCESSORIES
- IF YES STATE ACCESSORIES
47 VIBRATORS CHARACTRISTIC
47-11 NATURAL FREQUENCY
47-2] DAMPING
47-31 MAX GROUND ACCLERATION WHICH
CAN WITHSTAND
NOTE : BIDDER SHOULD ATTACH TECHNICAL DEVIATIONS (IF ANY)
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ITEM PARTICULARS
No DESCRIPTION
420KV 245KV 145KV 72.5KV
28-9 SUITABLE FOR PLC FREQUENCY KHZ
28-10}} EQUIVALENT SERIES RESISTANCE FOR
40-500 KHZ AT SITE CONDITION OHM
28-11{ NATURAL FREQUENCY MHZ
29 ATTENUATION OF INTERMEDIATE
VOLTAGE TRANSFORMER WITHIN
40-500 KHZ dB
30 METHOD OF SUPRESSING FERRORESONA
NCE PHENOMENA
31 TRANSIENT REPONSE ARE NOT
EXCEEDING :
a) AFTER 10ms,MEASURED AT
25-150 HZ 4
b) AFTER 10ms,MEASURED AT 10HZ %
c) AFTER 10ms,MEASURED AT 0-5HZ %X
d) AFTER 20ms,MEASURED AT
25-150 HZ %
e) AFTER 30ms,MEASURED AT
25-150 HZ %
32 EXTERNAL INSULATOR
32-1 TYPE
32-2 MANUFACTURER’S NAME AND COUNTRY
32-3 NUMBER OF PIECES
32-4Y CREEPAGE DISTANCE mm
32-5f PROTECTED CREEPAGE DISTANCE
a) 90 RAIN SHADOW mm
b) 45 RAIN SHADOW mmn
32-6{ WASHABLE IN SERVICE YES/NO

13
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ITEM PARTICULARS
No DESCRIPTION
420KV 245KV 145KV 72.5KV

b) 45 C Oc
c) 55 C Oc

25 DESIGNED MIN. TO MAX. AMBIENT Oc
TEMP.

26 DESIGNED ALTITUDE ABOVE SEA
LEVEL. m

27 SHORTEST FLASH OVER DISTANCE mm

28 CAPACITIVE VOLTAGE DIVIDER

28-1] CLASS, THICKNESS AND GRADE OF
PAPER (OR ANY OTHER INSULATING
MATERIAL) USED IN CAPACITORS

28-2)i DESIGN STRESS OF PAPER (OR ANY
OTHER INSULATING MATERIAL)
USED IN CAPACITORS KV/mm

28-3) METHOD OF CONTROLLING STRESS
DISTRIBUTION IN PAPER INSULATION
(OR ANY OTHER INSULATING MATERIAL)
USED IN CAPACITORS.

28-411 NUMBER OF STRESS GRADING FOILS.

28-5j AVAILABLE RANGES OF RATED
CAPACITANCE PF

28-6ff AVAILABLE RANGES OF HIGH VOLTAGE
CAPACITOR (C1) PF

28-7} INTERMEDIATE VOLTAGE KV

28-8{ TANGENT OF LOSS ANGLE AT RATED

VOLTAGE tgé
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ITEM PARTICULARS

No DESCRIPTION
420KV 245KV 145KV 72.5KV

12 MAX.RIV LEVEL MEASURED AT 1.1
HIGHEST SYSTEM VOLTAGE, 1MHZ ACC.
TO CISPR, PUB.16.1977 MICRO VOLT

13 CORONA STREAMER INCEPTION AND
EXTINCTION VOLTAGES KV/KV

14 POWER FREQUENCY WITHSTAND VOLTAGE
BETWEEN SECONDARIES AND SECONDARY
TO EARTH KVrms
15 RATED TRANSFORMATION RATIO

16 VOLTAGE RATIO ADJUSTMENT

16-1]] TOTAL RANGE %
16-2) EACH STEP x
17 NUMBER OF SECONDARY WINDINGS

18 ACCURACY CLASS FOR EACH WINDING

19 RATED BURDEN FOR EACH WINDING VA

20 CONTINUOUS THERMAL BURDEN OF EACH
SECONDARY WINDING ALONE

21 TOTAL CONTINUOUS THERMAL BURDEN
OF SECONDARY WINDINGS VA

22 PERMISSIBLE SECONDARY SHORT  SEC
CIRCUIT TIME WITH RATED VOLTAGE
MAINTAINED ON PRIMARY TERMINALS
23 SHORT CIRCUIT IMPEDANCE OHM

24 TEMPERATURE RISE AT RATED BURDEN
ABOVE AMBIENT TEMP.

a) 40 C Oc
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ITEM PARTICULARS
No DESCRIPTION
420KV 245KV 145KV 72.5KV

1 MANUFACTURER’S NAME AND COUNTRY
2 MANUFACTURER TYPE DESIGNATION
3 TYPE OF CVT - N . T
4 RATED FREQUENCY HZ
5 POLLUTION LEVEL
6 METHOD OF SEALING OIL FILLED

CHAMBER
7 RATED PRIMARY VOLTAGE KVrms
8 RATED SECONDARY VOLTAGE Vrms
9 HIGHEST SYSTEM VOLTAGE KVrms

10 RATED VOLTAGE FACTOR
10-1j CONTINUOUS
10-2§ 30 SEC.

11 INSULATION LEVEL (AT SEA LEVEL
AND STANDARD ATMOSPHERE)

11-1] RATED LIGHTNING IMPULSE WITHSTAND
VOLTAGE KVpeak

11-2} RATED SWITCHING IMPULSE WITHSTAND
VOLTAGE KVpeak

11-3} RATED ONE MIN.POWER FREQUENCY
WITHSTAND VOLTAGE

a) DRY KVrms
b) WET KVrmS

10




TRANSFORMERS
ITEM PARTICULARS
No DESCRIPTION
420KV 245KV 145KV 72.5KV
10 RATED VOLTAGE FACTOR
10-1§ CONTINUOUS 1.2 1.2 1.2 1.2
10-21 30 SEC. 1.5 1.5 1.5 1.5/1.9
11 NUMBER OF SECONDARY WINDINGS 2 2 2 2
12 ACCURACY CLASS OF EACH WINDING —0.3&3p—
13 RATED BURDEN OF EACH WINDING VA -100-200—-
14 MIN.EXTERNAL INSULATION CREEPAGE
DISTANCE, PHASE TO EARTH
(MM/phase to phase KV) 16-20- 16-20- 16-20- 16-20-
25-31 25-31 25-31 25-31
15 MIN.COUPLING CAPACITANCE PFll 4400 4400 8800 8800
15-1} NATURAL FREQUENCY GREATER MHZ 1 1 1 1
THAN-
15-2} EQUIVALENT SERIES RESISTANCE OHM 40 40 40 40
LESS THAN
16 SHORT CIRCUIT IMPEDANCE OF OHM) 0.25 0.25 0.25 0.25
CVT LESS THAN




TRANSFORMERS
ITEM PARTICULARS
No DESCRIPTION
420KV 245KV 145KV 72. 5KV
1 CLASS OUT DOOR-
2 POLLUTION LEVEL ACC.TO IEC 815
" GUIDE FOR THE SELECTION OF INSULATOR
IN RESPECT OF POLLUTED CONDITIONS "
3 SYSTEM NEUTRAL EARTHING ——EFFECTIVIELY EARTHED——| NON
EFF. /EFF
EARTHED
4 SYSTEM FREQUENCY HZ 50 50 50 50
5 HV TERMINAL STATIC WiTHSTAND
FORCES
5-1 | HORIZONTAL FORCE N 1000 1000 1000 1000
5-2 | VERTICAL FORCE N 1000 1000 1000 1000
5 INSULATION LEVEL (AT SEA LEVEL N
AND STANDARD ATMOSPHERE)
6-1 || NOMINAL SERVICE VOLTAGE KVrms 400 230 132 66/63
6-~2 || HIGHEST SYSTEM VOLTAGE KVrms 420 245 145 72.5
6~3 | RATED LIGHTNING IMPULSE KVpeak['1425/1550] 1050 650 325 *
6-4 | RATED SWITCHING IMPULSE KVpeak[l1050/1175 _ _ _
6-5 | RATED ONE MIN.POWER FREQUENCY 630/680 460 275 140 *
KVrms
v MAY.RADIN INFLUENCE LEVEL
MEASURED AT 1.1 HJGHEST SYSTEM
VOLTAGE, IMHZ ACC. TO CISPR,
PUB16, 1977, MICKO VOLT! 500 500 500 500
8 RATED PRIMARY VOLTAGE Kvrms | 10043 230403 13243 66/3,6343
| 100 110
P9 RATED SECONDARY VOLTAGE Vrms —/
V3 V3

¥ At site condition




6—- SERVICE CONDITIONS

The basis of design shall be selected in a manner that
C.V.Ts perform the required duties of the specification in
the below mentioned environmental conditions.

Ambient temperatures ( °C)

max imum +55

minimum ~-35(%)
- Altitude above sea level (m) 0-2000
- wWind velocity maximum (m/s) 45

at ice conditions (m/s) 25

- Humidity variations (%) 10-100
- Ice coating thickness (mm) 0-20
- Seismic conditions

max.ground acceleration 0.3 g

average ground acceleration 0.225 g

(x) The difference between Max. ambient temperature shall never
exceed 70 c

(*) For further information refer to schedule CVT(1)



5- VOLTAGE TRANSFORMER TESTS

Type, routine and special tests shall be according to the
extent specified in IEC 186 and other standards indicated,
unless otherwise specified below

A- Type tests

10-
11-

Temperature rise test.

Lightning impulse test.

Switching impulse test.

Wet test.

Determination of errors.

Short circuit withstand capability test.

Radio influence voltage test, as per CISPR, Pub 16
1877.

Measurement of insertion loss : to be performed on on¢
complete unit with PLC accessories connected up.
Capacitive voltage divider tests as per IEC 358.

a) High frequency tests.
b) Determination of temperature coefficient.

Transient response test.
Ferro-resonance tests.

B : Routine Test

1—
2_

Verification of terminal marking.
Power frequency tests on
a) Capacitor voltage divider.
b) Low voltage terminal of the capacitor voltage
divider.
c) Electromagnetic unit.
Power frequency withstand test on secondary windings.
Power frequency withstand test between sections.
Capacitance and tangent of loss angle as per IEC 358.
Determination of error
Winding resistance measurement.
Measurement of partial discharges.
Effectiveness of sealing test as per IEC 358.

C- Special test

1-

Note

Chopped lightning - impulse test.

Insulators shall be tested as per relevant IEC

standards (type, routine and sample tests).
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Where epoxy resin 1is wused 1in the primary winding
construction this shall serve only to absorb mechanical
shock and strain and strain and not be subject to electrical
stress. It shall not pe airectly exposed to atmosphere.

A1l measures shall be taken to protect the high frequency
coupling terminal against rain and vermin when in use, so
as to avoid the possibility of being shorted to earth.The
capacitor voltage transformers shall fully comply with the
applicable requirements of the clause 2 of this
specification.

Appropriate provisions shall be made to enable high
frequency carrier signal to be coupled to the capacitor
unit. The low voltage terminal, as per IEC 358 CT.3.6, shall
be suitable for connection either to earth terminal or HF
equipment.

Secondary terminal box of CVT shall be equipped with
removable gland plate of adequate size to allow connection
of necessary cables to be carried out comfortably. The
terminal box shall be accessible when the transformer is in
service and shall be rain-protected, net covered breather
holes in & and resistant to sun, air , oil and water. A1l
metal parts in this box shall be corrosion resistant.

4- MARKING

In addition to IEC 186 and IEC 358 the total weight of the
voltage transformer and the serial number shall be given in
rating plate.

A legible circuit diagram plate showing the transformer
connection and terminal markings, shall be permanently fixed
to the transformer in the neighborhood of the terminal box.
The separate main data for the different connections shall
be clearly shown on the plate.

Size and arrangement of rating plate and circuit diagram
plate are subject to approval.

Plates shall be constructed of stainless steel or anodized
sheet of aluminum.
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thickness as specifiéd in ISO 1461.

Transformers shall be hermetically sealed. Inner insulation
shall be satisfactorily and permanently protected against
moisture. Associated packings shall be resistant to sun.
air, oil and water.

Intermediate voltage transformers shall be equipped with oil
level indicators, easily visible from ground level.

If the capacitive voltage divider 1is provided with a
manometer this shall be easily visible and possible to read
during operation.

The lower metallic part of the capacitive voltage
transformer shall be provided with two earthing clamps in
opposite sides for ratings specified in schedule C.T(1).

The primary terminal shall normally be of flat type, pin
type terminals can also be acceptable.

Primary terminals shall withstand at least the following
static forces applied at their outermost point and in the
most unfavorable direction

Horizontal force 1000 N

Vertical force 1000 N
The greatest allowed static and dynamic forces shall be
specified by the Bidder.

The porcelain insulators shall be manufactured and tested
in accordance with the relevant IEC standards and comply
with the requirement of CVTs.

The porcelain to metal joints shall be such as to ensure an
0il1 tight seal is obtained under all loading conditions
imposed at the high voltage terminal, particularly during
transport to site.

The capacitor elements shall be enclosed in an oil filled
porceiain chamber. The porcelain chamber shall be
hermetically sealed with o0il resistant and weather proof
gaskets. All step shall be taken to ensure free expansion
of the 0il between the ambient temperatures specified.

In addition to all equipment necessary for the intermediate
vclitage transformers, the following accessories shall be
supplied

1- A filling plug

2- A drain valve.

3~ A draining cap.
4~ Lifting facility.
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Magnhetization curves of intermediate voltage transformer
and ferro-resonance damping device shall be given.

The secondary terminal box should include HRC fuses for
protecting secondary circuits.

The frequency dependence of voltage error and phase
d1sp1acement at rated output and rated voltage shall be
given in the error diagram of the voltage transformer (for
protection 96%<f<102% and for metering 99%<f<101%).

The short circuit impedance should not exceed 0.25 Ohm
measured on the secondary terminals at 1 V r.m.s and 50 Hz.

A1l terminal housing shall be equipped with

1= One set of terminal blocks.

2- One set of fuses with remote indication facilities and
links.

3- Grounding terminals, for earthing secondary

windings.Secondary terminals and earthing clamps shall
be suitable for connection of up to 10 mm stranded
conductor.

2- PLC COUPLING REQUIREMENTS

Coupling capacitor shall be suitable for transmission
within frequency range 40-500 KHz.

Equivalent series resistance of coupling capacitor should
be smaller than 40 Ohm within 40-500 KHz.

Natural frequency of coupling capacitor shall be higher
than 1 MHz.

Intermediate voltage transformer shall not cause more than
1 dB damping within 40-500 KHz. The actual value shall be
given.,

3- DESIGN AND CONSTRUCTION

s o —

Capacitive voltage transformers shall be designed without
wheels. They shall be suitable for outdoor installation on
supporting structures.

A1l components exposed to corrosion shall be constructed of
non-corrosive material, or be hot dip galvanized to a
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GENERAL

Capacitive voltage transformers shail be designed,
manufactured and tested in accordance with the applicable
requirements of the standards IEC-186, IEC-358, and ISO-
1461. A11 amendments, supplements and reference publiications
listed in the above standards shall also apply,for
requirements not included in IEC recommendation, the other
acceptable standard can be used by purchaser approval. The
capacitive voltage transformer shall be complete with all
necessary accessories for proper operation Basic equipment
data and rating shall be as indicated in schecule CVT(7j.

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

Vvoltage transformers shall have electricaiiy completely
separated secondary windings for metering and relaying.

Secondary circuits shall be complete in themselves and
shall be earthed at one point only. A separate earth 1ink
shall be provided for each secondary wincing and shail be
situated at the transformer terminal box

Each secondary winding shall satisfy both metering and
protection accuracies according to technical schedule
CVT(1).

The accuracy class of relaying and metering of each
winding shall be valid from 10 4 VA to rated voit-ampere and
with the other winding loaded with 25% to 100% of rated
burden at a power factor of 0.8 lagging.

The design of capacitor voltage transformers shall be such
that the accuracy shall not be affacted by ‘the presence of
pollution on the external surface of the insulation. They
shall be suitable for simultanscus use as coupling and
voltage measuring capacitors.

Capacitor voltags transformers shall be so designed that
by the use of an appropriate damping device, ferro_resonance
does not occur and its additional cevice bdurden shall be
considered.
£r--or diagram of CVT for zarc tc 100% of rated burden
shz11 be given. For protection class vcitage range shall be
from 2% of rated voltage to rated voltage mulitiplied by the
rated voltage factor and for metering class 80-120% of rated
voltage.
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STANDARD
TECANICAL SPECIFICATION
INSTRUMENT TRANSFORMERS

cvT - 63, 132, 230,400 KV
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