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- Permissible cantilever moment (Nm)
- Ultimate cantilever strength (min.) (Nm)
- Ultimate torsional strength (Nm)
- Ultimate tensile strength (Nm/m )
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- Natural frequency (HZ)

- Damping (%)

- Max. ground accleration which can

withstand. (g)
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SCHEDULE CT (II}

ITEM PARTICULARS
No DESCRIPTION
420KV 245KV 145KV 72.3KV

47 SPARK OVER WITHSTAND AND EXTINC-
TION VOLTAGES OF THE ARRESTER OF
SPARK GAP FOR PROTECTION OF THE
PRIMARY WINDINGS

471} SPARK OVER VOLTAGE FOR OVER
VOLTAGE PROTECTION FOR A 1.2/50
MICRO SEC AND 250/2500 MICRO SEC
IMPULSE wAVE KVp

47-2| WITHSTAND VOLTAGE FOR INSULATION
OF EXPOSED WINDING PARTS Kvp

47-2) EXTINCTION VOLTAGE FOR ARRESTER
DR THE ABILITY OF THE SPARh GAP
TO EXTINGUISH JUHZ FKFOLLOW
CURRENT. KV

14 POWER REQUENCY WITHSTAND VOLTAGE
ON EACH SECONDARY WINDINGS kVrms

18 POWER REQUENCY WITHSTAND VOLTAGE
ON EACH SECONDARY WINDINGS KvVrms

49 VIBRATORS CHARACTRISTIC

J9-11 NATURAL FREQUENCY

$4-2) DAMPING

49-31 MAX GROUND ACCLERATION WHICH

CAN w[THSTAND
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SCHEDULE CT-16 (1I)

ITEM PARTICULARS

No DESCRIPTION
420KV 245KV 143V T2,

o

34 TOTAL WEIGHT OF A SINGLE PHASE
CURRENT TRANSFORMER Kg

35 PERMITTED INCLINATION REFER TO
VERTICAL AXIS DURING (TRANSPORT/
STORAGE)

36 MATERIAL OF CONDUCTING PARTS

37 TYPE OF TERMINAL CONNECTORS

38 CORONA RING PROVIDED YES/NO
39 MAX.ALLOWED STATIC AND DYNAMIC

FORCES APPLIED AT OUTERMOST POINT
OF THE PRIMARY TERMINAL

39-1) HORIZONTAL - STATIC N
- DYNAMIC N
39-2| VERTICAL - STATIC N
- DYNAMIC N

10 ELECTROSTATIC CAPACITY OF COM-
PLETE CURRENT TRANSFORMER PF

41 LOSS ANGLE (TAN 6) AT RATED
VOLTAGE

42 TEST METHOD FOR INTERNAL DIiS-
CHARGE TEST

43 VOLTAGE LEVEL FOR INTERNAL DIS-
CHARGE TEST KV

44 MAX.PERMISSIBLE DISCHARGE LEVEL

45 METHOD OF CONTROLLING STRESS
DISTRIBUTION IN PAPER INSULATION

46 NUMBER OF STRESS GRANDING FOILS

13
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3CHEDULE CT-15 (II)

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

23-1] METERING CORES CLASS
23-2)) RELAYING CORES CLASS
24 TEMPERATURE RISE AT RATED BURDEN

ABOVE AMBIENT TEMPERATURE

a) 40 oC Oc

b} 45 oC Oc

c) 55 oC Oc
25 MAGNETIZATION CURVE NO.
26 DESIGN ALTITUDE ABOVE SEA LEVEL m
27 EXTERNAL INSULATOR
27-14 TYPE
27-2) MANUFACTURER’S NAME AND COUNTRY
27-3) MAX.DIAMETER OF INSULATOR mm
27-4} CREEPAGE DISTANCE mm
27-5)] PROTECTED CREEPAGE DISTANCE

a) 90 RAIN SHADOW mm

b} 45 RAIN SHADOW mm
27-6)j SHORTEST FLASHOVER DISTANCE mm
27-7) WASHABLE IN SERVICE YES/NO
28 OVERALL LENGTH mm
29 OVERALL WIDTH mm
30 OVERALL HELGHT nm
31 MAX SHIPPING DIMENSION mxXmxm
32 WEIGHT OF OIL Kg
33 TYPE AND GRADE OF OIL USED

12




SCHEDULE CT-14 (II)

ITEM PARTICULARS
No DESCRIPTION
420KV 245KV 145KV 72.3KV
a) DRY KVrams
b) WET KVrms
12 MAX.RIV LEVEL MEASURED AT 1.1
RATED VOLTAGE (MAX),1MHZ ACC.TO i
CISPR, PUB 16, 1977 MICRO VOLT ¢
13 RATED PRIMARY CURRENT (MULTI Arms
RATIO)
14 RATED SECONDARY CURRENT Arms
15 RATED TRANSFORMATION RATIC
16 RATED SHORT TIME THEREMAL CURRENT i
{1 or 3 SEC) KVrns ﬁ
17 | RATED SHORT TIME DYNAMIC CURRENT i
KVrms P
18 RATED CONTINEQUS THERMAL CURRENT {
(%OF RATED PRIMARY CURRENT) :
i
i
19 TIME PERMITTED WITH OPEN CIRCUI- %
TED SECONDARY SEC g
|
20 VOLTAGE AT SECONDARY WINDING % i
TERMINALS WITH NORMAL PRIMARY ]
LOAD CURRENT, AND SECONDARY OPEN i
CIRCUIT. ;
i
21 TYPE OF PROTECTIVE DEVICE, IF ANY !
TO LIMIT VOLTAGE IN ITEM 20 ABOVE
22 NUMBER OF SECONDARY CORES
22-1§ FOR METERING NO
22-28 FOR RELAYING NO i
i
23% ACCURACY CLASS

* BIDER SHALL SUBMIT SUFFICIENT INFORMATION ABOUT DIFFERENT CORES ACC. 1O DRAFT

IEC

185-TC338
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SCHEDULE CT-13 (II)

I TEM PARTICULARS
No DESCRIPTION
420KV 245KV 145KV 72.5KV

1 MANUFACTURER’S NAME AND COUNTRY

2 MANUFACTURER TYPE DESIGNATION

3 CLASS OF C.T. (OUTDOOR)

4 TYPE OF CT (OIL IMMERSED, ...)

5 RATED FREQUENCY

6 POLLUTION LEVEL

7 CAPACITIVE TERMINAL PROVIDED.

YES/NO

7-1 | TYPE

7-2 || SHORT CIRCUIT CURRENT mA

7-3 | NO LOAD VOLTAGE

8 TYPE OF PRIMARY WINDING (SINGLE
TURN OR MULTI TURN)

9 CONSTRUCTION (TANK OR INVERTED
TYPE)

10 MEANS FOR COMPENSATION OF OIL
EXPANSION

11 INSULATION LEVEL (AT SEA LEVEL
AND STANDARD ATMOSPHERE)

11-1}j NOMINAL SERVICE VOLTAGE KVras

1i~2{ RATED VOLTAGE (MAX) KVras

11-3j} RATED LIGHTNING IMPULSE WITHSTAND
VOLTAGE KVpeak

il-44 RATED SWITCHING IMPULSE WITHSTAND
VOLTAGE KVpeak

11-5}| RATED ONE MIN.POWER FREQUENCY

WITHSTAND VOLTAGE
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SCHEDULE CT-11 (I)

ITEM PAR TICULARS
No DESCRIPTION

420KV 245KV 145KV 72.3KV
11 RATED SHORT TIME THERMAL  KArms }40/50/63 §131.5/40/50425/31.5/40}20/25/31 .5

(18) (1/38) (3S) (3S)
12 RATED DYNAMIC CURRENT KApeak)l 125/16 Off 100/125 80/100 63/80/100
13 RATED CONTINUOUS THERMAL CURRENT 120 120 120 120
(¥OF RATED PRIMARY CURRENT)

14 NUMBER OF SECONDARY CORES
14-1§ FOR METERING NO 1 1 1 1
14-2) FOR RELAYING NO 3/4 3/4 2/3/4 2/3/4
15 ACCURACY CLASS
15-1) FOR METERING CLASS) 0.5/1 0.5/1 0.5/1 0.5/1

15-2) FOR RELAYING CLASS|j--TPX, TPY,TPZ,TPS,P =-------- J----------
(ACC. TO DRAFT IEC 185/TC38 1986)

16 Min. KNEE POINT VOLTAGE v * x * *

(*) ACC.TO A LARGE VARIETY OF
DIFFERENT C.T CORES IN DIFF-
ERENT PROTECTIVE APPLICATION
BIDDER SHOULD CONSIDER DIFFE-
RENT DESIGN WHICH ARE NECE-
SSARY FOR FULFILLING
THE WHOLE REQUIREMENTS AND
SUBMIT HIS PROPOSAL.

17 Min. EXTERNAL INSULATION 16-20-25 }|16-20-25 16-20-25 16-20-25
CREEPAGE DISTANCE, PHASE TO 31 31 31 31
EARTH.MM/PHASE TO PHASE KV

et s e

NOTE : TRANSFORMATION RATED VARIATION IS FROM 10 0/1/5 TO 30 00/1/5, MA X. NUMBER O F

INTERMEDIATE TAPS ARE 5.



CT-10 (1)

[TEM PARTICULARS
No DESCRIPTION
120KV 245KV 115KV 72.5KV
1 CLASS (OUTDOOR, INDOOR, ...) ———1loUT DOOR-
2 TYPE OIL IMMERSED TANK/INVERTED TYPE——
DRY TYPE
4 POLLUTION LEVEL 1EC 815 "GUIDE FOR THE SELECTION OF
INSULATOR IN RESPECT OF POLLUTED
CONDITIONS.
3 SYSTEM NEUTRAL FARTHING — —EFFECTIVIELY EARTHED——| NON
EFF./EFF
EARTHED
; SYSTEM FREQUENCY HZ 50 30 50 50
5 HY TERMINAL STATIC w(THSTAND
FORCES
6-1 | HOKIZONTAL FORCE N 2000 2000 2000 2000
6-2 i VE&TITAL FORCE N 2000 2000 2000 2000
g INSULATION LEVEL (AT SEA LEVEL
| AND STANDARD A\TMCSPHERE)
1 T-1 9§ wodMINAL SEEVICE VOLTAGE AV rms 100 230 132 66/63
} T-2 Il RATED VOLTAGE (MAX) KVrms 120 245 145 72.5
| E
i T3 RATED LIGHTNING IMPULSE Kirms 1425/1550]0 1030 650 325 %
4 o ’ KAYED SWITCHING iMPULSF KVpeak| 1050/1175 B L .
f i
ﬁ T=D ) BATLD ONE MIN.POWER FREQUENCY 630/680 | 460 275 140 %
ﬁ j hirms
i ]
o I
| 9 MANLRADTO INFLUENCE LEVEL 3G 300 500 500
| PMEASURED AL 1.3 RATED VULTAGE(MAX)
A | IMHZ ACC. TO UISPR, MICRO VOLT
| §oFUsie. lvii,
s SATED PRIMAKY (LRRENT A f— —1000-2000-3000— |—600-1000-2000-3000-
10 RATED SECONDARY CURRENT A 1 1 5/1 5/1

¥ At site condition




5- ENVIRONMENTAL CONDITIONS

The basis of design shall be selected in a manner that C.T's
perform the required duties of the specification 1in the
below mentioned environmental conditions

- Ambient temperatures (°C)

max imum +55
minimum -35(x*)
- Altitude above sea level(m) 0-2000
- Wind velocity Gust winding max.(m/s) 45
at ice conditions(m/s) 25
- Humidity variations(%) 10-100
- Ice coating thickness(mm) 0-20
- Seismic conditions
max.3ground acceleration 0.3 g
average ground acceleration 0.225 g

(*) The difference between Max.& Min. ambient temperature shall
never exceed 70 “C
‘X) For further information refer to schedule ct{1;



66—

wet tests.

B- Routine tests

10-

11-

Verification of terminal markings. . '
power frequency withstand test on secondary.w1nd1ngs.
Power freqguency withstand test between sectjong.
power frequency withstand test on primary winding.
Inter turn over voltage test.

Determination of errors.

Magnetization and internal burden test and no-load
curve:

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.

Effectiveness of sealing tests .
The test method and procedure shall be worked out with
the contractor in due time.

The voltage ratio and capacitance for the capacitive
terminal shall be measured.

One minute power frequency test shail be carried out
with 4 KV rms.

C- Special Tests

1_

Note

Note

Measurement of dielectiic dissipation factor.

Tan of the loss angle for the insulation shall be
measured at room temperature for approx.0.5, 1.0 and
1.5%Um and, 1if possible, up to full power frequency
test voltage (Um=highest voltage for equipment).
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.

1 :In addition to the aforementioned tests all
necessary tests in accordance with draft IEC-1856-
TC-38 shall be performed.

2 - Insulator testing shall be performed as per
relevant IEC standard (type, routing and sample
test).




2-13 For one-half & ring arrangement substation (generally 245
KV & 420 KV current transformers) disregarding of tap ratio,

shall be capable of carrying the rated continuous thermal
current.

2-14 245‘and 420 KV current transformers shall be designed for
horizontal transportation.

3- CAPACITIVE TERMINALS

The current t(ansformers shall be capable to have capacitive
voltage terminals for metering, synchronizing and relay
protection.

At rated voltage and short-circuit between voltage terminal
and earth a short circuit current of at least 8 mA should
be obtained. The actual circuit current shall be specified.
Internal impedance in current transformers between the
terminal and earth shall be purely capacitive and
dimensioned so that a no-load voltage of at least 250 V is
obtained. If the transformers are provided with over voltage
protection between the terminal and earth, this must not
have a lower spark-over and extinction voltage than 350 V
and 250 V peak respectively. There are no demands as to
whether the transformers shall be equipped with Jload
impedance or not.

Any over-voltage protection shall be accessible without
necessitating drainage of insulation oil.The capacitive
terminal shall also be suitable for insulation power factor
(tangent delta) measurement.The capacitive terminal shall
be designed to withstand a one-minute power frequency tast
voltage of 4 KV rms.

The capacitive terminal shall be connected to a box,
separated from the secondary terminal box.

4- CURRENT TRANSFORMER TESTS

Type, routine and special tests shall be according to the
extent specified in IEC-185 and draft IEC-185-TC-38 unless
otherwise specified below

A- Type test

1- Short time current tests.
2~ Temperature rise tests.
3~ Lightning impulse test.
4- Switching - impulse test.
5- Determination of errors,



Protective current transforms shall correctly transform
during initial faults and following high speed three phase
auto-reclose faults without saturation at the maximum fault
level and relevant DC offset. The voltage produced at the
cores by fault current or during transients on the system
shall be well below the saturation voltage to ensure good
transient response.

The precautions taken in the design of the primary winding
to prevent the mechanical and thermal stresses set up on
short circuits, from causing a breakdown in the transformer
shall be shown on the documents submitted Dby the
manufacturer.

The secondary terminals shall be located so that they are
accessible while the equipment is alive.

where any special construction or arrangement of windings
is employed to improve accuracy, Or for any other reason,
details of such construction or arrangement shall be shown
on the documents.

For the multi-ratio tappings a label shall be provided
indicating the connections required for all ratio clearly.
These connections shall also be shown on all connection
diagrams.

Current transformers shall be mechanically dimensioned for
stresses arising form ice load, wind load, tensile forces
and movement in connections as well as for snort circuit
and earthquake forces as specified elsewhere in these
specifications.

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

The porcelain insulators shall be brown glazed and
manufactured and tested in accordance with the relevant IEC
standard and comply with the requirement of C.T.S.

1f the current transtormer has several primary turns or is
of the tank type, the primary winding shall be protected by
an arrester or spark-gap if necessary. The spark-over
voltage shall be suitably coordinated with the insulation
between primary parts. The tenderer shall indicate the park-

over, withstand and extinction voltages under item 47 of
schedule CT(II).

Multi-ratio (MR) current transformers shall have adequate
numbgr of ratios so as to be suitable for the particular
section of the protective scheme.




1-9

1-10

6. Lifting facilities for 1ifting the completely assembled
trarnsformer filled with oil.

7. An approved arrangement for establishing primary and
secqndary connections.
8 Stainless stee] rating plate, or other equivalent

weaphgr proof and corrosion-proof material, fixed in
a visible position showing the diagram of connections,
thg secondary winding resistance at 75 °C, the total
weight of the current transformer and aljl information
1n accordance with IEC publication 185 and draft IEC-
185-TC-38. The inscription shall be made by etching,
engraving, stamping or other approved methods.

All components exposed to corrosion shal] be made by non-
corrosive material, or be hot-galvanized to a thickness as
specified in ISO-1461.

Current transformers shall be equipped with =z secondary
terminal box. The terminal box shall be equipped with
removable gland plate and spacious enough to allow
connection of necessary connecting 1leads, and short
circuiting of the current transformer’s secondary terminals,
to be carried out comfortably. The terminal box shaill be
accessible when the current transformer is in operation and
also be provided with rain-protected, net covered, breather
holes in ac and if necessary thermostatically controlled
heaters. The terminal box shall be provided with earthing
clamp. A1l contact components and screws shall be of
corrosion resistant metal.

2. DESIGN AND CONSTRUCTION

Current transformers using oil impregnated paper as the
insulant may be of the bar, single or multi-turn primary.

Adequate precautions shall be taken to ensure that a uniform
stress distribution 1is achieved throughout the paper
insulation. After processing, the insulation shall be
virtually free of moisture and trapped air. Details of the
proposed methods of processing, drying and filling the
current transformer, stating time of drying, degree of
vacuum, etc. Shall be submitted to the purchaser.

Each current transformer shall be impregnated and filled
with oil of the grade specified in IEC-296.

Each windings shall be electrically separated from the other
windings. The oil immersed current transformers shall be the
hermetically sealed type.

Inner insulation shall be satisfactorily and permanently
protected against moisture. Associated packings shall be
resistance to sun, air oil and water. Current transforms
shall be designed without wheels.



GENERAL

current transformers shall be designed, manufactured and
tested in accordance with the applicable requirements of the
standards, IEC-185, draft IEC-185-TC 38 and IsO-1461. All
amendments, supplements and reference publications 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 current
transformers shall be complete with all necessary
accessories for proper operation. Basic equipment data and
rating shall be as indicated in schedule cT (I).

The equipment shall be suitable for operation at service
conditions specified. Multiple secondary windings shall be
furnished as required.

The current transformers shall be oil-immersed self cooled
or dry type.

The current transformers shall be suitable for installation
outdoors on supporting structures.

Each current transformer shall have an output which 1is
adequate for the correct working of the related protection
devices and instruments over the required range of load and
fault duties.

wherever possible the connection to earth shall be on the
side cf the S2 terminals.

The mu]ti—ratio requirements shall be met by the use of
tappings on the seconcdary windings. Multi-ratio primary

windings will only be considered should secondary tappings
prove impracticabls.

The current trz- 'stormers shall be supplied with the
following faci® Lize

1. Qi 1=we:  adicator.,

Z. A fi.i 0 plug.

3. tociraionrtg valve,

q. iraining cap.

The lower metallic part of the current transformers
snall be provided with two earthing terminals on
opposite sides for connection of earthing conductor
suitable for ratings specified in schedule CT(1),(So
arranged that the earth connection can not be
inadvertently removed).




TECHNICAL SPECIFICATIONS FOR CURRENT TRANSFORMER
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