
In
stru

m
e
n
t 
T
ra
n
sfo

rm
e
rs



B
u

sin
ess E

d
g

e

T
he S

w
itchgear W

orks of C
rom

pton G
reaves is located on a 1,32,540 sq.m

trs. plot in N
ashik on the M

um
bai A

gra N
ational

H
ighw

ay and is dem
arcated in four m

ain divisions: E
H

V
 S

F
6 G

as S
w

itchgear, E
H

V
 Instrum

ent T
ransform

er, M
edium

 V
oltage

V
acuum

 S
w

itchgear and Lightning A
rresters. O

perations com
m

enced in 1980 w
ith the m

anufacture of M
edium

 V
oltage

S
w

itchgear, w
hich w

as relocated from
 K

anjur M
um

bai W
orks.

A
 

sp
e

cia
lise

d
 

B
u

sin
e

ss 
U

n
it 

sp
e

a
rh

e
a

d
s 

th
e

 
e

xp
o

rt 
th

ru
st 

fo
r 

in
-h

o
u

se
 

p
ro

d
u

cts 
a

s 
w

e
ll 

a
s 

ca
re

fu
lly

out-sourced synergestic products for supply to T
rade, Industry, O

E
M

s and P
ow

er U
tilities.

O
ur regional establishm

ents throughout India have factory-trained personnel to provide prom
pt after sales service, supporting

our service personnel located at the factory.

G
lo

b
al L

ead
ersh

ip

T
oday, C

rom
pton G

reaves is w
ell on its w

ay to becom
ing a G

lobal Leader in the field of

T
ra

n
sm

issio
n

 &
 D

istrib
u

tio
n

. In
 M

a
y 2

0
0

5
,

C
R

O
M

P
T

O
N

 G
R

E
A

V
E

S
 a

cq
u

ire
d

 th
e

 e
n

tire

P
a

u
w

e
ls 

G
ro

u
p

, 
a

 
le

a
d

in
g

 
tra

n
sfo

rm
e

r

m
anufacturer in E

urope. W
ith this acquisition, it has

b
e

co
m

e
 

o
n

e
 

o
f 

th
e

 
to

p
 

1
0

 
tra

n
sfo

rm
e

r

m
anufacturers in the w

orld. T
o further augm

ent its

position in the T
ransm

ission &
 D

istribution sector,

C
R

O
M

P
T

O
N

 G
R

E
A

V
E

S
 has recently acquired tw

o

H
u

n
g

a
ria

n
 

co
m

p
a

n
ie

s. 
G

a
n

z 
T

ra
n

se
le

ktro
,

engaged in m
anufacture of E

H
V

 T
ransform

ers, G
as

Insulated S
w

itchgear, rotating m
achines and G

anz

T
ransverticum

, involved in the project business &

specializing in high-end engineering &
 substation

capabilities.

W
ith

 th
e

 la
te

st a
cq

u
isitio

n
, th

e
 tu

rn
o

ve
r o

f

C
R

O
M

P
T

O
N

 G
R

E
A

V
E

S
 has crossed the U

S
$ 1

b
illio

n
 m

a
rk; m

a
kin

g
 it th

e
 first tru

ly In
d

ia
n

m
u

ltin
a

tio
n

a
l. 

C
R

O
M

P
T

O
N

 
G

R
E

A
V

E
S

 
h

a
s

m
a

n
u

fa
ctu

rin
g

 fa
cilitie

s o
n

 a
ll five

 co
n

tin
e

n
ts

spanning - India, B
elgium

, Ireland, U
S

A
, C

anada,

Indonesia, H
ungary. International business today

accounts for over 50%
 of the sales.

C
ro

m
p

to
n

 G
re

a
ve

s a
lre

a
d

y p
o

sse
sse

s th
e

d
istin

ctio
n

 o
f p

ro
d

u
cin

g
 w

o
rld

-cla
ss, q

u
a

lity

p
ro

d
u

cts th
a

t a
re

 g
lo

b
a

lly co
m

p
e

titive
. T

h
e

a
cq

u
isitio

n
 h

a
s g

ive
n

 C
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a
cce
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e
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g
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6
5

kV

transform
ers, G

IS
 upto 300kV

. T
he integration

p
ro

ce
ss n

o
w

 u
n

d
e

rw
a

y w
ill stre

n
g

th
e

n
 th

e

technological capability of C
R

O
M

P
T

O
N

 G
R

E
A

V
E

S

and its subsidiaries and allow
 the C

R
O

M
P

T
O

N

G
R

E
A

V
E

S
 g

ro
u

p
  to

 e
m

e
rg

e
 a

s le
a

d
e

r a
t th

e

cu
ttin

g
 e

d
g

e
 o

f T
ra

n
sm

issio
n

 &
 D

istrib
u

tio
n

business on a global scale.

B
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C
urrent 

Transform
ers

(72.5 
kV

 
TO
 
550

 kV
)

In
tro

d
u

ctio
n

A
 large quantity of C

rom
pton G

reaves C
urrent T

ransform
ers upto 550

kV
 have been put into service in various environm

ents in over 60

countries since 1984 w
here they are operating satisfactorily.

T
ype C

T
 and T

ype IO
S

K
, C

T
s are of live tank type w

ith rated voltage of

72.5 to 550 kV
.

A
ll our C

urrent T
ransform

ers (72.5 to 550 kV
) adhere to the requirem

ents

of the International quality standards and our quality system
, environm

ent

m
anagem

ent system
, safety m

anagem
ent system

 are certified to IS
O

9001–2000, IS
O

 14001 and IS
O

 18001 respectively.

D
esig

n

C
urrent T

ransform
ers (C

T
s) are used to transform

 high voltage line

current to a low
 standard value.

In
 o

u
r live

 ta
n

k typ
e

 o
f cu

rre
n

t tra
n

sfo
rm

e
rs, th

e
 p

rim
a

ry w
in

d
in

g

consists of alum
inium

 sections accom
m

odated in the top housing. T
he

prim
ary w

inding is rigid, concentric and distributed uniform
ly around the

insulated secondary w
inding in order to have optim

um
 m

echanical

endurance against short circuit forces. F
ig.1 show

s the basic construction

of a C
T

. T
he C

T
s can be equipped w

ith single or m
ultiple prim

ary turns.

F
ig.3 show

s a schem
atic diagram

 of the connections. T
he prim

ary

w
indings are term

inated on the sides of the top housing w
ith provisions

for convenient prim
ary ratio changeover.

T
he cores and secondary w

indings are enclosed in a w
ell contoured,

rigid alum
inium

 shell w
hich is fully insulated from

 the top housing. T
he

se
co

n
d

a
ry le

a
d

s a
re

 ta
ke

n
 to

 th
e

 b
a

se
 o

f th
e

 C
T

 th
ro

u
g

h
 a

n
 o

il

im
pregnated paper (O

IP
) insulated condenser bushing. T

he insulation

structure is specially designed to have a uniform
 drop of electric field

radially as w
ell as longitudinally across the bushing. T

his is achieved by

specially contoured electrodes, uniform
 insulation around the electrodes

and fine potential grading along the bushing. H
igh quality insulating kraft

paper is used for insulation. T
he paper insulation is dried under heat

and vacuum
 and im

pregnated w
ith oil to achieve excellent insulation as

w
ell as ageing properties. T

he fully assem
bled C

T
s are dried and oil

filled under vacuum
 in evacuated heating cham

bers.

C
o

n
stru

ctio
n

B
row

n glazed porcelain Insulator w
ith shed profile as per IE

C
 815 is

used. G
ray porcelains or variant shed profiles can also be supplied on

order. T
he porcelains are cem

ented to alum
inium

 alloy flanges on both

sides w
ith portland cem

ent for providing optim
um

 m
echanical strength.

T
he top housing is m

ade of corrosion resistant alum
inium

 alloy, form

fitted to the internal active body. T
he insulated prim

ary and secondary

w
indings are assem

bled in the top housing. P
rim

ary term
inals, w

ith ratio

changeover arrangem
ents are accessible on the sides. S

tainless steel

bellow
 m

ounted at the top com
pensates for expansion / contraction of

oil due to am
bient tem

perature variations. T
hus the C

T
 is herm

etically

sealed. T
he bellow

 position view
ed through the w

indow
 on the H

ood

indicates the operational status and the oil level in the C
T

. A
n oil filling

plug is provided at the top of the bellow
.
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T
he fully encapsulated C

T
 is im

pervious to rain, snow
 and ice and can

sustain considerable tem
perature variations.

H
igh quality C

R
G

O
 grade silicon steel, M

u-m
etal cores of w

ound ring

type are used. U
pto 6 cores of various accuracy classes, burdens and



F
IG

. 3


�

��
�

��
�

��
�

��
�

��
�

��
�

��
�

��
�


�
�


�
�

�

�
�

�
�

C
X

 –
 C

A
P

A
C

IT
A

N
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N
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A
 M

E
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R
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G
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E
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M
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A
L
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R

ated N
orm

al C
urrent can be accom

m
odated in one C

T
 to m

eet different

m
e

te
rin

g
 a

n
d

 p
ro

te
ctio

n
 re

q
u

ire
m

e
n

ts. T
h

e
 se

co
n

d
a

ry w
in

d
in

g
 is

uniform
ly distributed over the circum

ference of the core. T
his m

inim
ises

th
e

 re
a

cta
n

ce
 o

f th
e

 w
in

d
in

g
 a

n
d

 h
e

lp
s in

 o
b

ta
in

in
g

 a
ccu

ra
te

transform
ation ratio.

T
he C

T
 base structure is m

ade of A
lum

inium
 A

lloy. T
he secondary

term
inal box, oil sam

pling valve and earthing pads are provided on the

base. M
ain lifting lugs and m

ounting holes are also provided on the

base. T
o provide stability during lifting and for erecting up from

 prone

position, tw
o additional lugs are provided on the top housing.

T
ests A

n
d

 P
erfo

rm
an

ce

T
he perform

ance and reliability of these C
urrent T

ransform
ers has been

ve
rifie

d
 a

t re
n

o
w

n
e

d
 in

te
rn

a
tio

n
a

l te
stin

g
 la

b
o

ra
to

rie
s like

 K
E

M
A

(N
etherlands) and C

P
R

I (India). T
he C

T
s are type tested for short circuit

perform
ance, T

herm
al S

tability T
est, M

ultiple C
hopped w

ave Im
pulse test,

w
et Lightning Im

pulse T
est, partial discharge etc. as per  IE

C
 44-1 - 1996.

T
ran

sp
o

rt

A
ll C

T
s a

re
 b

e
 tra

n
sp

o
rte

d
 in

 h
o

rizo
n

ta
l p

o
sitio

n
 o

n
ly. F

o
r fu

rth
e

r

details please refer to the instruction m
anual.

M
ain

ten
an

ce

T
he product is self contained, m

aintenance free and does not require

spares. F
or regular and periodic checks on the equipm

ent, please refer

the instruction m
anual supplied w

ith the C
T

s.
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C
u
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n
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T
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n
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e
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O
p
tio

n
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T
Y

P
E
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S
IG

N
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T
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N
:

U
N
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C

T
IO

S
K
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S

K
IO

S
K

IO
S

K
IO

S
K

IO
S

K

7
2

.5
/1

4
0

/3
2

5
1

2
3

/2
3

0
/5

5
0

1
4

5
/2

7
5

/6
5

0
1

7
0

/3
2

5
/7

5
0

2
4

5
/4

6
0

/1
0

5
0

 3
0

0
/4

6
0

/1
0

5
0

4
2

0
/6

3
0

/1
4

2
5

1.
R

A
T

E
D

 T
H

E
R

M
A

L C
U

R
R

E
N

T
:

A
U

P
T

O
 4000 (F

O
R

 k=
1)

2.
A

LT
IT

U
D

E
:

m
U

P
T

O
 1500

3.
S

E
IS

M
IC

 A
C

C
E

LE
R

A
T

IO
N

:
g

0.3 / 0.5

4.
C

R
E

E
P

A
G

E
:

m
m

/kV
25/31

25/31/35
25/31

25
31/35

31/35
31

T
hese param

eters are typical values. F
or other specifications, please contact us.

1
.

T
Y

P
E

 D
E

S
IG

N
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T
IO

N
:

U
N
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T
IO

S
K

IO
S

K
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S
K
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S

K
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S
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S

K
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S
K

7
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4
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5
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2
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3

0
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5
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1
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7
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/6
5

0
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7
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5
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5
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2
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5
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6
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/1
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5
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3
0
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6
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0

5
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4
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0
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3
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/1
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2
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5
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0
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8
0

/1
5

5
0

2.
A

P
P

LIC
A

B
LE

 S
T

A
N

D
A

R
D

:
     IE

C
 44-1(1996); IE

C
 185

3.
H

IG
H

E
S

T S
Y

S
TE

M
 V

O
LTA

G
E

:
kV

72.5
123

145
170

245
300

362 / 420
550

4.
O

N
E

 M
IN

. P
O

W
E

R
:

kV
140

230
275

325
460

460
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680
F

R
E

Q
U

E
N

C
Y

 V
O

LT
A

G
E

5.
LIG

H
T

N
IN

G
 IM

P
U
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E

:
kV

p
325

550
650
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1050

1050
1425

1550

6.
S

W
IT

C
H

IN
G

 IM
P

U
LS

E
:

kV
p

N
A

850
1050

1175

7.
R

A
T

E
D

 F
R

E
Q

U
E

N
C

Y
 :

H
z

50/60

8.
A

M
B

IE
N

T
 T

E
M

P
E

R
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T
U

R
E

:
°C

-25 T
O

 50

9.
S

E
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M
IC
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C

C
E
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R

A
T

IO
N

:
g

0.3/0.5
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A
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IT

U
D

E
:

m
U

P
T

O
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11.
O

N
E
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. P
.F

.
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O
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A
G

E
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N
 S

E
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O
N

D
A

R
Y

- M
E

T
E

R
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G
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- P
R

O
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E
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T
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R

A
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E
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R
Y

 C
U

R
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E
N

T
:

A
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13.
R

ATED
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O
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D
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Y C
U

R
R

EN
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:
A

1 O
R
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H
O

R
T

 T
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E
 T

H
E

R
M

A
L

:
kA

 /s
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 3 S
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U
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R
E

N
T

 / D
U

R
A

T
IO

N
sec.

sec.
sec.

15.
D

Y
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A
M
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S
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A
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kA
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C

U
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R
E

N
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C

A
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T
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V
E

R
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A
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:
kg

                          In accordance w
ith IE

C
 44-1

17.
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R
E

E
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A
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E
 D
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N
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E
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m
m
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:
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T
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 D
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m
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T

O
T
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E
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H
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:
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T
ra

n
sfo

rm
e

rs u
p

to
 5

5
0

 kV
 h

a
ve

 b
e

e
n

 p
u

t in
to

 se
rvice

 in
 va

rio
u

s

environm
ents in over 60 countries all over the w

orld since 1984 w
here

th
e

y a
re

 o
p

e
ra

tin
g

 sa
tisfa

cto
rily.

O
u

r C
V

T
s a

d
h

e
re

 to
 th

e
 re

q
u

ire
m

e
n

ts o
f th

e
 In

te
rn

a
tio

n
a

l q
u

a
lity

sta
n

d
a

rd
s a

n
d

 o
u

r q
u

a
lity a

n
d

 e
n

viro
n

m
e

n
t m

a
n

a
g

e
m

e
n

t syste
m

,

sa
fe

ty m
a

n
a

g
e

m
e

n
t syste

m
 a

re
 ce

rtifie
d

 to
 IS

O
 9

0
0

1
–

2
0

0
0

, IS
O

1
4

0
0

1
 a

n
d

 IS
O

 1
8

0
0

1
 re

sp
e

ctive
ly.

D
esig

n
 A

n
d

 C
o

n
stru

ctio
n

F
ig

u
re

 4
 sh

o
w

s th
e

 sch
e

m
a

tic vie
w

 a
s w

e
ll a

s th
e

 co
n

stru
ctio

n
 o

f a

sin
g

le
 sta

ck C
V

T
. E

a
ch

 C
V

T
 co

n
sists o

f a
 co

u
p

lin
g

 ca
p

a
cito

r (C
C

)

w
h

ich
 a

cts a
s a

 vo
lta

g
e

 d
ivid

e
r a

n
d

 a
n

 E
le

ctro
 M

a
g

n
e

tic U
n

it (E
M

U
)

w
h

ich
 tra

n
sfo

rm
s th

e
 m

e
d

iu
m

 vo
lta

g
e

 to
 sta

n
d

a
rd

 lo
w

 vo
lta

g
e

.

D
e

p
e

n
d

in
g

 o
n

 th
e

 syste
m

 vo
lta

g
e

 th
e

 C
C

 ca
n

 b
e

 a
 sin

g
le

 o
r a

 m
u

lti

sta
ck u

n
it. T

h
e

 C
C

 a
n

d
 th

e
 E

M
U

 a
re

 in
d

ivid
u

a
lly h

e
rm

e
tica

lly se
a

le
d

to
 e

n
su

re
 a

ccu
ra

te
 p

e
rfo

rm
a

n
ce

 a
n

d
 h

ig
h

 re
lia

b
ility.

C
o

u
p

lin
g

 C
ap

acito
r

T
h

e
 C

o
u

p
lin

g
 C

a
p

a
cito

r (C
C

) a
cts a

s a
 vo

lta
g

e
 d

ivid
e

r a
n

d
 co

n
ve

rts

th
e

 syste
m

 vo
lta

g
e

 to
 a

 m
e

d
iu

m
 vo

lta
g

e
. T

h
e

 a
ctive

 p
a

rt o
f th

e
 C

C

co
n

sists o
f a

 la
rg

e
 n

u
m

b
e

r o
f o

il im
p

re
g

n
a

te
d

 p
a

p
e

r (p
a

p
e

r a
n

d
 film

)

ca
p

a
cito

r e
le

m
e

n
ts co

n
n

e
cte

d
 in

 se
rie

s. S
u

p
e

rca
le

n
d

e
re

d
 ca

p
a

cito
r

tissu
e

 p
a

p
e

r a
n

d
 p

u
re

 a
lu

m
in

iu
m

 fo
ils a

re
 u

se
d

 to
 m

a
ke

 th
e

 ca
p

a
cito

r

e
le

m
e

n
ts

. T
h

e
 c

a
p

a
c

ito
r e

le
m

e
n

ts
 a

re
 p

re
s

s
e

d
 a

n
d

 h
e

ld
 in

in
su

la
tin

g
 su

p
p

o
rts to

 e
n

su
re

 a
 sta

b
le

 ca
p

a
cita

n
ce

 e
ve

n
 fo

r la
rg

e

te
m

p
e

ra
tu

re
 

v
a

ria
tio

n
s

. 
T

h
e

 
e

le
c

tric
a

l 
c

o
n

n
e

c
tio

n
s

b
e

tw
e

e
n

 th
e

 ca
p

a
cito

r e
le

m
e

n
ts a

re
 d

e
sig

n
e

d
 fo

r a
 n

a
tu

ra
l fre

q
u

e
n

cy

m
u

ch
 a

b
o

ve
 6

0
0

 K
H

z in
 o

rd
e

r to
 a

vo
id

 in
te

rfe
re

n
ce

 w
ith

 ca
rrie

r

co
m

m
u

n
ica

tio
n

.

T
h

e
 p

ro
ce

sse
d

 ca
p

a
cito

r sta
ck is a

sse
m

b
le

d
 in

sid
e

 a
 p

o
rce

la
in

in
su

la
to

r w
ith

 co
rro

sio
n

 re
sista

n
t a

lu
m

in
iu

m
 a

llo
y e

n
d

 fittin
g

s. B
ro

w
n

glazed porcelain insulators w
ith shed profile as per IE

C
 815 are used.

T
h

e
 in

su
la

to
rs a

re
 ce

m
e

n
te

d
 to

 a
lu

m
in

iu
m

 a
llo

y fla
n

g
e

s fo
r im

p
ro

ve
d

stre
n

g
th

. O
il vo

lu
m

e
 ch

a
n

g
e

s d
u

e
 to

 te
m

p
e

ra
tu

re
 va

ria
tio

n
s a

re

c
o

m
p

e
n

s
a

te
d

 
b

y
 

a
 

s
ta

in
le

s
s

 
s

te
e

l 
b

e
llo

w
 

in
s

ta
lle

d
 

a
t 

th
e

u
p

p
e

r e
n

d
 o

f th
e

 C
C

. T
h

e
 u

n
it is co

m
p

le
te

ly fille
d

 w
ith

 d
e

g
a

sse
d

in
su

la
te

d
 o

il u
n

d
e

r va
cu

u
m

.  T
h

e
 b

e
llo

w
 is p

re
ssu

rise
d

 b
y in

e
rt g

a
s

(fro
m

 th
e

 to
p

 su
rfa

ce
) to

 m
a

in
ta

in
 a

 p
o

sitive
 o

il p
re

ssu
re

 e
ve

n
 a

t

lo
w

e
st a

m
b

ie
n

t te
m

p
e

ra
tu

re
s. T

h
e

 C
V

T
 th

u
s h

a
s ve

ry lo
w

 P
D

 le
ve

ls

e
ve

n
 a

t lo
w

 a
m

b
ie

n
t te

m
p

e
ra

tu
re

s.

E
lectro

m
ag

n
etic U

n
it

T
h

e
 E

le
ctro

m
a

g
n

e
tic U

n
it (E

M
U

) co
n

sists o
f a

 m
e

d
iu

m
 vo

lta
g

e

tra
n

sfo
rm

e
r, co

m
p

e
n

sa
tin

g
 re

a
cto

r, d
a

m
p

in
g

 e
le

m
e

n
t a

n
d

 su
rg

e

p
ro

te
ctio

n
 d

e
vice

. T
h

e
 u

n
it is h

o
u

se
d

 in
sid

e
 a

 ste
e

l ta
n

k w
h

ich
 is

1
C

o
lla

p
s
ib

le
 H

.V
. T

e
rm

in
a

l

Ø
3

0
×

8
0

2
H

o
o

d
 C

h
a

m
b

e
r

3
P

o
rc

e
la

in
 F

la
n

g
e

4
B

e
llo

w

5
P

o
rc

e
la

in
 In

s
u

la
to

r

6
O

il F
illin

g
 P

lu
g

 (F
o

r E
M

U
)

7
L

iftin
g

 L
u

g
s

8
S

e
c
o

n
d

a
ry

 T
e

rm
in

a
l B

o
x

9
S

u
rg

e
 A

rre
s
to

r

1
0

In
d

u
c
tiv

e
 V

o
lta

g
e

 T
ra

n
s
f.

1
1

E
M

U
 T

a
n

k

1
2

D
a

m
p

in
g

 D
e

v
ic

e

1
3

O
il S

a
m

p
lin

g
 V

a
lv

e
 (fo

r E
M

U
)

1
4

E
a

rth
in

g
 P

a
d

s
 (8

m
m

 T
H

K
)

1
5

C
o

m
p

e
n

s
a

tin
g

 C
h

o
k
e

1
6

O
il L

e
v
e

l In
d

ic
a

to
r o

n
 E

M
U

1
7

M
.V

. T
a

p
 T

e
rm

in
a

l

1
8

N
H

F
 T

e
rm

in
a

l

1
9

T
a

n
k
 C

o
v
e

r

2
0

B
e

llo
w

 L
e

v
e

l In
d

ic
a

to
r

2
1

C
h

a
m

b
e

r F
o

r In
d

ic
a

to
r

C
A

P
A

C
IT

O
R

 V
O

L
T

A
G

E
 T

R
A

N
S

F
O

R
M

E
R

� � ��




��

�

����

��

��


	
�	


��

�
��



�

�� �� �
 �� ��

�� �	

	

F
IG

. 4



C
apacitive 

V
oltage 

Transform
er

(72.5
 kV

 
TO
 
550

 kV
)

B
O

T
T

O
M

 V
IE

W
B

O
T

T
O

M
 V

IE
W

A
-

H
V

 T
e

rm
in

a
l

C
1

-
P

ri. C
a

p
a

c
ita

n
c
e

C
2

-
S

e
c
. C

a
p

a
c
ita

n
c
e

N
H

F
-

H
F

 T
e

rm
in

a
l

L
-

C
o

m
p

e
n

s
a

tin
g

 C
h

o
k
e

T
r

-
In

te
rm

e
d

ia
te

 V
o

lta
g

e

T
ra

n
s

fo
rm

e
r

F
-

H
R

C
 F

u
s
e

Z
d

-
D

a
m

p
in

g
 D

e
v
ic

e

V
-

V
a

ris
to

r

D
-

D
ra

in
 C

o
il

S
-

S
u

rg
e

 A
rre

s
te

r

E
S

-
E

a
rth

in
g

 S
w

itc
h

N
-

N
e

u
tra

l T
e

rm
in

a
l O

f

In
te

rm
e

d
ia

te
 T

ra
n

s
fo

rm
e

r

F
IG

. 5

W

W

A

W

W

A

F
IG

. 6

O
IL

 L
E

V
E

L
 IN

D
IC

A
T

O
R

 O
N

 E
M

U
B

E
L

L
O

W
 P

O
S

IT
IO

N
 IN

D
IC

A
T

O
R

�
���

�
��

�

fille
d

 w
ith

 in
su

la
tin

g
 o

il le
a

vin
g

 a
 la

rg
e

ly d
im

e
n

sio
n

e
d

 a
ir cu

sh
io

n
 a

t

th
e

 to
p

 in
 o

rd
e

r to
 ta

ke
 ca

re
 o

f ch
a

n
g

e
s in

 th
e

 o
il vo

lu
m

e
 d

u
e

 to

flu
ctu

a
tio

n
s in

 th
e

 a
m

b
ie

n
t te

m
p

e
ra

tu
re

. A
n

 o
il le

ve
l in

d
ica

to
r is

m
o

u
n

te
d

 o
n

 th
e

 sid
e

 w
a

ll o
f th

e
 ta

n
k.

T
h

e
 C

C
 u

n
it is m

o
u

n
te

d
 o

n
 th

e
 E

M
U

 ta
n

k a
n

d
 th

e
 in

su
la

te
d

 e
a

rth

te
rm

in
a

l o
f th

e
 C

C
 (m

a
rke

d
 a

s ‘N
H

F
’ in

 F
ig

.4
) is a

lso
 a

cce
ssib

le
 fo

r

co
n

n
e

ctin
g

 to
 p

o
w

e
r lin

e
 ca

rrie
r co

m
m

u
n

ica
tio

n
 e

q
u

ip
m

e
n

t. A
 su

rg
e

a
rre

ste
r a

cro
ss th

is te
rm

in
a

l a
n

d
 e

a
rth

 se
rve

s a
s th

e
 su

rg
e

 p
ro

te
ctio

n

d
e

vice
. T

h
e

 N
H

F
 te

rm
in

a
l m

u
st a

lw
a

ys b
e

 co
n

n
e

cte
d

 to
 e

a
rth

 if th
e

C
V

T
 is n

o
t co

n
n

e
cte

d
 to

 ca
rrie

r e
q

u
ip

m
e

n
t.

T
h

e
 se

co
n

d
a

ry te
rm

in
a

l b
o

x is p
ro

vid
e

d
 o

n
 th

e
 E

M
U

 ta
n

k. S
e

co
n

d
a

ry

le
a

d
o

u
ts, N

H
F

 le
a

d
 a

n
d

 e
a

rth
 le

a
d

s a
re

 a
ll te

rm
in

a
te

d
 in

sid
e

 th
e

se
co

n
d

a
ry te

rm
in

a
l b

o
x. T

h
e

 E
M

U
 is ca

lib
ra

te
d

 a
n

d
 a

d
ju

ste
d

 a
t

factory for all burden and accuracy requirem
ents. N

o site adjustm
ents

o
r m

e
a

su
re

m
e

n
ts a

re
 n

e
cce

ssa
ry. T

h
e

 E
M

U
 is g

ive
n

 a
d

e
q

u
a

te

su
rfa

ce
 tre

a
tm

e
n

t fo
r co

rro
sio

n
 p

ro
te

ctio
n

 fo
r life

 lo
n

g
 se

rvice
.

M
ain

ten
an

ce

T
h

e
 p

ro
d

u
ct is se

lf co
n

ta
in

e
d

, m
a

in
te

n
a

n
ce

 fre
e

 a
n

d
 re

q
u

ire
s n

o

sp
a

re
s o

ve
r its e

n
tire

 life
 sp

a
n

. W
e

 re
co

m
m

e
n

d
 re

g
u

la
r a

n
d

 p
e

rio
d

ic

ch
e

cks a
s p

e
r p

re
-sp

e
cifie

d
 sch

e
d

u
le

s (sp
e

cifie
d

 in
 th

e
 In

stru
ctio

n

M
a

n
u

a
ls su

p
p

lie
d

 w
ith

 th
e

 C
V

T
s).

O
p

tio
n

als / A
ccesso

ries

•
T

e
rm

in
a

l C
o

n
n

e
cto

r (A
lu

m
in

iu
m

/B
im

e
ta

llic, N
E

M
A

 o
r a

s p
e

r

cu
sto

m
e

r sp
e

cs)

•
T

h
re

e
 e

le
m

e
n

t C
a

rrie
r P

ro
te

ctio
n

 D
e

vice
 L

e
ve

l (co
m

p
risin

g

D
ra

in
 C

o
il, su

rg
e

 A
rre

ste
r &

 E
a

rth
 S

w
itch

)

•
C

a
b

le
 G

la
n

d
s

	�
���
��	�

�

�

	

�



�



���

��������������

�
�
�

�
��


�
�

�
�

�
�

	

	�
���
��	�

�



1
.

T
Y

P
E

 D
E

S
IG

N
A

T
IO

N
:

U
N

IT
C
V
E

C
V
E

C
V
E

C
V
E

C
V
E

C
V
E

C
V
E

C
V
E

C
V
E

7
2
.5

/3
2
5
/5

0
1
4
5
/6

5
0
/5

0
1
4
5
/6

5
0
/5

0
1
7
0
/7

5
0
/5

0
2
4
5
/1

0
5
0
/5

0
3
0
0
/1

0
5
0
/5

0
4
2
0
/1

4
2
5
/5

0
4
2
0
/1

4
2
5
/5

0
5

5
0

/1
5

5
0

/5
0

2.
A

P
P

LIC
A

B
LE

 S
T

A
N

D
A

R
D

S
:

 IE
C

 186 (1987), IE
C

 358 (1990); IE
C

 60044 - 5 (2004)

3.
H

IG
H

E
S

T
 S

Y
S

T
E

M
 V

O
LT

A
G

E
:

kV
72.5

123
145

170
245

300
362

420
550

4.
O

N
E

 M
IN

, P
O

W
E

R
 FR

E
Q

U
E

N
C

Y
 V

O
LTA

G
E

:
kV

140
230

275
325

460
460

575
630

680

5.
LIG

H
T

N
IN

G
 IM

P
U

LS
E

:
kV

p
325

550
650

750
1050

1050
1300

1425
1550

6.
S

W
IT

C
H

IN
G

 IM
P

U
LS

E
:

kV
p

N
A

850
950

1050
1175

7.
R

A
T

E
D

 F
R

E
Q

U
E

N
C

Y
:

H
z

50/60

8.
A

M
B

IE
N

T
 T

E
M

P
E

R
A

T
U

R
E

:
°C

 -25 T
O

 50

9.
S

E
IS

M
IC

 A
C

C
E

LE
R

A
T

IO
N

:
g

0.3/0.5

10.
R

A
T

E
D

 V
O

LT
A

G
E

 F
A

C
T

O
R

:
–

1.2 (C
O

N
T

) / 1.5 (30 S
E

C
)

11.
O

N
E

 M
IN

. P
O

W
E

R
 F

R
E

Q
U

E
N

C
Y

V
O

LT
A

G
E

 O
N

 S
E

C
O

N
D

A
R

Y
:

kV
3

12.
S

E
C

O
N

D
A

R
Y

 V
O

LT
A

G
E

:
V

100, 100/√
3, 110, 110/√

3 , 120 , 120/ √
3.

13.
T

O
T

A
L C

R
E

E
P

A
G

E
 D

IS
T

A
N

C
E

:
m

m
1815

3075
3625

4250
6125

7500
9050

10500
13750

14.
E

Q
U

IV
A

LE
N

T
 C

A
P

A
C

IT
A

N
C

E
:

pF
8800

6000
6000

6000
4400

4400
3000

4400
3000

15.
TO

TAL SIM
U

LTAN
EO

U
S BU

R
D

EN
/AC

C
U

R
AC

Y
:

–
200V

A
 / C

L 0.5

16.
T

O
T

A
L T

H
E

R
M

A
L B

U
R

D
E

N
:

V
A

500V
A

                  750V
A

17.
C

A
N

T
ILE

V
E

R
 LO

A
D

:
kg

125
200

250

18.
A

R
C

IN
G

 D
IS

T
A

N
C

E
:

m
m

820
1215

1215
1415

1930
2180

2630
2830

3810

19.
T

O
T

A
L H

E
IG

H
T

 (H
)

:
m

m
1950

2350
2350

2550
3410

3655
4175

4370
5730

20.
M

A
X

IM
U

M
 D

E
P

T
H

 (A
)

:
m

m
785

785
785

785
785

785
850

850
850

21.
M

O
U

N
T

IN
G

 D
IM

E
N

S
IO

N
S

 (W
)

:
m

m
450

450
450

450
450

450
450

450
450

22.
T

O
T

A
L W

E
IG

H
T

:
kg

315
360

430
450

575
600

810
825

950

23.
Q

T
Y

 O
F

 O
IL

:
kg

75
90

95
100

115
125

200
210

240

24.
O

IL V
O

LU
M

E
 C

O
M

P
E

N
S

A
TIO

N
 (C

C
 U

N
IT)

:
–

S
T

A
IN

LE
S

S
 S

T
E

E
L B

E
LLO

W

25.
A

LT
IT

U
D

E
:

m
U

P
T

O
 1000

O
p
tio

n
als

T
Y

P
E

 D
E

S
IG

N
A

T
IO

N
:

U
N

IT
C

V
E

C
V

E
C

V
E

C
V

E
C

V
E

C
V

E
C

V
E

C
V

E
C

V
E

1.
H

IG
H

E
S

T
 S

Y
S

T
E

M
 V

O
LT

A
G

E
:

kV
72.5

123
145

170
245

300
362

420
550

2.
V

O
LT

A
G

E
 F

A
C

T
O

R
:

–
1.9 F

O
R

 30 S
E

C
—

—

3.
C

R
E

E
P

A
G

E
 D

IS
T

A
N

C
E

:
m

m
/kV

25, 31, 35
25, 31

25

4.
TO

TAL SIM
ULTANEO

US BURDEN/ACCURACY
:

–
100 VA / CL 0.2

100 VA /CL 0.2
100 VA /CL 0.2

T
hese param

eters are typical values. F
or other specifications, please contact us.

(72.5
 kV

 
TO
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 kV
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C
a
p
a
c
itive

 
V
o
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g
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T
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n
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e
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V
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For 
O
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U
se 

(72.5 
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To 

420 
kV

)

F
IG
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In

tro
d

u
ctio

n

C
ro

m
p

to
n

 
G

re
a

ve
s 

L
td

. 
h

a
ve

 
m

a
n

u
fa

ctu
re

d
 

a
n

d
 

su
p

p
lie

d

thousands of quality electrical products for the past six decades w
hich

have excelled in various test and service environm
ents around the w

orld.

N
early 5000 Inductive V

oltage T
ransform

ers, type IV
T

/V
E

O
T

, have been

supplied all over the w
orld since 1986 and their perform

ance and reliability

has proven to be one of the best.

A
ll our V

oltage T
ransform

ers (72.5 to 420 kV
) adhere to the requirem

ents

o
f th

e
 q

u
a

lity sta
n

d
a

rd
s a

n
d

 o
u

r q
u

a
lity syste

m
, e

n
viro

n
m

e
n

t

m
anagem

ent system
, safety m

anagem
ent system

 are certified to IS
O

900-2000, IS
O

 14001 and IS
O

 18001 respectively.

D
esig

n

V
oltage T

ransform
ers (V

T
s) are used to transform

 high system
 voltages

(kV
) to low

 m
easurable values (V

olts).

F
ig. 7 show

s the basic construction of the Inductive V
oltage T

ransform
er.

T
he high voltage w

inding consists of a m
ulti-layered coil of insulated

copper w
ire. Inter-layer insulation is provided by O

il Im
pregnated P

aper

(O
IP

). T
he high V

oltage (H
V

) w
inding is w

ound over the low
 voltage

(LV
) w

inding and assem
bled over a closed iron core m

aintained at ground

potential.

T
he V

T
s can be provided w

ith several m
etering and protection w

indings

and can be designed to provide any desired voltage output from
 the

secondary w
inding. S

econdary taps can be used to obtain m
ulti-ratio

secondary voltage output.

T
he high voltage lead is brought to the bottom

 tank (w
hich houses the

w
indings) through an O

IP
 insulated condensor bushing in order to

m
aintain the accessible bottom

 tank of  the V
T

 at ground potential.

U
niform

 potential gradient is obtained along the bushing by m
eans of

contoured electrodes, uniform
 insulation and fine condensor grading.

H
igh quality kraft paper is used to w

ind the bushings using a W
ide B

and

B
ushing W

inding m
achine. T

he paper insulation is dried under heat and

vacuum
 and then im

pregnated w
ith oil to achieve excellent insulation as

w
ell as ageing properties. T

he fully assem
bled V

T
s are dried and oil

filled under vacuum
 in evacuated heating cham

bers.

C
o

n
stru

ctio
n

T
h

e
 V

T
 h

e
a

d
 is e

q
u

ip
p

e
d

 w
ith

 th
e

 p
rim

a
ry te

rm
in

a
l. T

h
e

 h
e

a
d

a
cco

m
o

d
a

te
s a

n
 o

il co
m

m
u

n
ica

tin
g

 typ
e

 sta
in

le
ss ste

e
l b

e
llo

w
 to

com
pensate for changes in oil volum

e due to changes in the am
bient

tem
perature. T

he bellow
 renders the V

T
 truly herm

etically sealed and,

at the sam
e tim

e, rem
oves any chances of abnorm

al internal pressure

variation. A
 w

indow
 is provided at the top to indicate the bellow

 level

and thus the oil level in the V
T

.

T
he porcelains are cem

ented to alum
inium

 alloy flanges on both sides

w
ith portland cem

ent to provide optim
um

 m
echanical strength. B

row
n

1
H

.V
.T

E
R

M
IN

A
L
 Ø

3
0
×

8
0
 M

M
 L

O
N

G

2
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3
U

P
P

E
R
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R
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E
L
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N
G

E

4
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O
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C
E
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A
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S
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L
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O

R

5
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O
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D
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N
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E
R
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S
H
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6
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E
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O
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D
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R
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7
E

P
O

X
Y
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N
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B
L
O

C
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8
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E
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O
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D
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R
Y
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L
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9
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H
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M
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T
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L
A

T
E

1
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G
L
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N
D
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L
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T
E

1
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C
.R
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. C
O

R
E

1
2

O
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M
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L
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G
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A
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1
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L
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T
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G
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U
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1
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T
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N
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1
5

L
O

W
E

R
 P

O
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C
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L
A
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 F

L
A

N
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1
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E
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R
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H
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G
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A
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1
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R
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R
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1
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O
utdoor 

U
se 

(72.5 
kV

 
To 

420 
kV

)
In
d
u
c
tive

 
V
o
lta

g
e
 
T
ra
n
sfo

rm
e
r

glazed porcelain of shed profile as per IE
C

 815 is used. G
rey porcelains

or variant shed profiles can also be supplied against specific custom
er

requirem
ent.

T
he bottom

 tank is m
ade of high quality sheet steel and shaped to

conform
 to the active part of the V

T
. A

ll exposed ferrous parts are shot

blasted, spray galvanised, prim
er coated and finally painted w

ith high

quality polyurethane or epoxy paint in order to ensure excellent finish

and corrosion resistance. T
he bottom

 tank accom
odates the core, H

V

and LV
 w

indings and the secondary term
inal leadouts. T

he tank is

equipped w
ith secondary term

inal box w
ith cover, earthing connection,

oil sam
pling valve and rating and schem

atic plate. T
he secondary leads

are brought out through m
ulti-term

inal m
onoblocks into the secondary

term
inal box for easy access. Lifting lugs and m

ounting holes are also

provided on the tank.

T
ests A

n
d

 P
erfo

rm
an

ce

T
h

e
 p

e
rfo

rm
a

n
ce

 a
n

d
 re

lia
b

ility o
f C

ro
m

p
to

n
 G

re
a

ve
s m

a
ke

In
d

u
ctive

 
V

o
lta

g
e

 
T

ra
n

sfo
rm

e
rs 

h
a

s 
b

e
e

n
 

ve
rifie

d
 

b
y 

typ
e

testing at renow
ned laboratories like C

P
R

I (India) K
E

M
A

 N
etherland.

T
ran

sp
o

rt

A
ll IV

T
s are transported in horizontal position except for 72.5 kV

 IV
T

w
hich is transported vertically.

M
ain

ten
an

ce

T
h

e
 p

ro
d

u
ct is se

lf co
n

ta
in

e
d

, m
a

in
te

n
a

n
ce

 fre
e

 a
n

d
 d

o
e

sn
o

t

require any spares throughout its service life. F
or regular and periodic

checks, please refer the instruction m
anual.

M
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To 

420 
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)

T
hese param

eters are typical values. F
or other specifications, please contact us.

1
.

T
Y

P
E

 D
E

S
IG

N
A

T
IO

N
:

U
N

IT
S

IV
T

V
E

O
T

V
E

O
T

V
E

O
T

V
E

O
T

V
E

O
T

V
E

O
C

2.
A

P
P

LIC
A

B
LE

 S
T

A
N

D
A

R
D

:
     IE

C
 44-2, 1997 (F

O
R

M
E

R
LY

 IE
C

 186, 1987)

IS
 3156, 1992

3.
H

IG
H

E
S

T
 S

Y
S

T
E

M
 V

O
LT

A
G

E
:

kV
72.5

123
145

170
245

300
420

4.
O

N
E

 M
IN

 P
O

W
E

R
 F

R
E

Q
U

E
N

C
Y

:
kV

140
230

275
325

460
460

630
W

IT
H

S
T

A
N

D
 V

O
LT

A
G

E

5.
1.2/50 μ

s IM
P

U
LS

E
 W

ITH
S

TA
N

D
 V

O
LTA

G
E

:
kV

p
325

550
650

750
1050

1050
1425

6.
S

W
IT

C
H

IN
G

 IM
P

U
LS

E
:

-
-

-
-

-
-

850
1050

7.
R

A
T

E
D

 F
R

E
Q

U
E

N
C

Y
:

H
z

50/60

8.
A

M
B

IE
N

T
 T

E
M

P
E

R
A

T
U

R
E

:
°C

-25 T
O

 50

9.
S

E
IS

M
IC

 A
C

C
E

LE
R

A
T

IO
N

:
g

0.3/0.5

10.
R

A
T

E
D

 V
O

LT
A

G
E

 F
A

C
T

O
R

:
-

1.2 (C
O

N
T

) / 1.5 (30 S
E

C
)

11.
1 M

IN
 P

O
W

E
R

 F
R

E
Q

U
E

N
C

Y
 W

IT
H

S
T

A
N

D
:

kV
3

V
O

LT
A

G
E

 O
N

 S
E

C
O

N
D

A
R

Y
 W

IN
D

IN
G

S

12.
S

E
C

O
N

D
A

R
Y

 V
O

LT
A

G
E

:
V

                   100,100/√
3, 110, 110/√

3 , 120 , 120/√
3

13.
T

O
T

A
L C

R
E

E
P

A
G

E
 D

IS
T

A
N

C
E

:
m

m
1810

3075
3625

4250
6125

7500
10500

14.
A

R
C

IN
G

 D
IS

T
A

N
C

E
:

m
m

700
1100

1300
1400

2065
2325

3200

15.
T

O
T

A
L S

IM
U

LT
A

N
E

O
U

S
:

-
300 V

A
 /

500 V
A

 /
500 V

A
 /

500 V
A

 /
500 V

A
/

500 V
A

/
300 V

A
 /

B
U

R
D

E
N

 / A
C

C
U

R
A

C
Y

C
L 0.5

C
L 0.5

C
L 0.5

C
L 0.5

C
L 0.5

C
L 0.5

C
L 0.5

15.
T

O
T

A
L T

H
E

R
M

A
L B

U
R

D
E

N
:

V
A

500 V
A

750 V
A

750 V
A

1000 V
A

1000 V
A

1000 V
A

750 V
A

16.
C

A
N

T
ILE

V
E

R
 LO

A
D

:
kG

125
200

200
200

250
250

250

17.
T

O
T

A
L H

E
IG

H
T

 (W
IT

H
O

U
T

 S
U

P
P

O
R

T
:

m
m

1810
2725

2725
3080

3800
4195

5930
S

T
R

U
C

T
U

R
E

) (H
)

18.
T

O
T

A
L H

E
IG

H
T

 U
P

T
O

 H
V

 T
E

R
M

IN
A

L(H
1 )

:
m

m
1810

2375
2375

2670
3800

4195
5450

19.
M

A
X

IM
U

M
 W

ID
T

H
 (A

)
:

m
m

700
790

790
930

980
1000

850

20.
M

O
U

N
T

IN
G

 D
IM

E
N

S
IO

N
S

 (W
)

:
m

m
375 ×

 375
450 ×

 450
450 ×

 450
600 ×

 600
550 ×

 550
600 ×

 600
650 ×

 650

21.
T

O
T

A
L W

E
IG

H
T

:
kG

230
400

400
575

870
1200

1250

22.
Q

T
Y

 O
F

 IN
S

U
LA

T
IN

G
 O

IL
:

kG
50

50
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100
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P

R
O

V
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N
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R
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O
M
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E
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S

A
T

IO
N

-
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A
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S
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E
E
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O
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O
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M
E

  E
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P
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N
S

IO
N
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P
E
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F S

E
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O
N

D
A

R
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M
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A
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K
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:
-

C
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 S
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U
D

 T
Y

P
E

O
p
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n
als

T
Y

P
E

 D
E

S
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N
A

T
IO

N
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U
N
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S
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T

V
E

O
T

V
E

O
T

V
E

O
T

V
E

O
T

1
.

H
IG

H
E

S
T

 S
Y

S
T

E
M

 V
O

LT
A

G
E

:
kV

7
2

.5
1

2
3

1
4

5
1

7
0

2
4

5

2
.

V
O

LT
A

G
E

 F
A

C
T

O
R

:
-

1.9 F
O

R
 30 S

E
C

3
.

C
R

E
E

P
A

G
E

 D
IS

T
A

N
C

E
:

m
m

/kV
3

1
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5
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0
3

1
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5

4
.

T
O

T
A

L S
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U
LT

A
N

E
O

U
S

:
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1
0

0
 V
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L
 0
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2

0
0
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A
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L

 0
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B
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R
D

E
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C

C
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R
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C
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