Transformer Bushings
Type COT 125 ... COT 1050

24 kV to 245 kV
up to 3150 A
I[EC 137

TRENCH




Features

If you need any transformer
bushing proven in operation

conditions around the world,
Trench has it !

Transformer Bushings Type

COT 1050 and COT 125

<==

experience in bushing
manufacture for more than
80 years

capacitive fine graded oil-
paper insulation with long
term experience

computer optimized

electrical field distribution

proven high electrical
withstand against transient
or impulse stresses

excellent long term stability
due to extremely low partial
discharge and power loss
factor

oil immersed part covered by
epoxy resin tube providing
high impact resistance

electrode embedded in

the epoxy resin tube

— avoids external shielding

— reduces distance to ground

porcelain cemented into
flange provides higher
mechanical strength than
level Il of IEC 137

available with porcelain or
composite insulator on air
side

inclination in service up to
40° from vertical;

for COT 125 and COT 170
even horizontal operation
possible

horizontal transport for all
types possible

tan & and PD-values more
than twice as good as
requested by IEC 137

current rating can easily be
increased up to 1250A by
exchanging the cable bolt
with a removable split
conductor on existing
bushing

To preserve our
environment the free oil

volume in COT-bushings

is minimized
(see table page 14)

Certified I1SO 9001




Design Cut view
general design

N




One of our bushing assembly stations

Test tap
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measurement

Power frequeny \/oltage withstand test including PD-

Epoxy resin insulator with embedded electrode




Type COT 125 ... 450

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

01

. Type

COT 125

COT 170

COT 250

COT 325

COT 450

02 03

04

Rated Rated phase Test

voltage to earth

Ur voltage Uy/+8 60sec.
kv kv kv
24 14 50
36 21 70
52 30 95
72,5 42 140
100 58 185

Comments related to columns 1...31:

02,04,05: Rated and test voltages

acc. to IEC 137

<==

05

Impulse Rated Connection to
voltage voltage current transformer

06

1,2/50us |y

kv

125

170

250

325

450

07: ") Class F insulated

A

800
1000
1250
1600
2500
3150

800
1000
1250
1600
2500
3150

800
1000
1250
1600
2500
3150

800
1000
1250
1600
2500
3150

800
1000
1250
1600
2500
3150

07 08
cable:
CI'OS.S
section
Cu-cond.:
diameter
mm?
mm
cable 400
cable ") 400
rem.Cu-cond. ?) 35
fixed Cu-cond. -
fixed Cu-cond. -
fixed Cu-cond. -
cable 400
cable ") 400
rem.Cu-cond. ?) 35
fixed Cu-cond. -
fixed Cu-cond. -
fixed Cu-cond. -
cable 400
cable ") 400
rem.Cu-cond. ?) 35
fixed Cu-cond. -
fixed Cu-cond. -
fixed Cu-cond. -
cable 400
cable ") 400
rem. Cu-cond. ?) 35
fixed Cu-cond. -
fixed Cu-cond. -
fixed Cu-cond. -
cable 400
cable ") 400
rem. Cu-cond.?) 35

fixed Cu-cond.
fixed Cu-cond.
fixed Cu-cond.

2) Removable solid rod copper conductor
connection system see page 14...17

09 10
L4 AD

see Arcing

(min.)

mm mm

235

340

475

Standard: 0, 300, 500

600

830

09: Extension for current transformer.

11

mm

600

900

1300

1820

2540

12

Standard Mass
creepage approx.
fig.3 distance distance
(min.)

kg

22
22
28
29
32
36
30
30
37
43
48
52
26
26
35
36
54
75
31
31
40
44
62
88
40
40
52
56
80
106

Other extensions on request.

—

13

Cantilever
test load
(min.)

2000
2000
2000
2000
2000
3150
2000
2000
2000
2000
2000
3150
2000
2000
2000
2000
3150
4000
2000
2000
2000
2000
3150
4000
2000
2000
2000
2000
3150
4000



06 14 15 16 17 18
Rated L L1 L2 L3 L6
current
Ir

A

800 761 140 621 452 80
1000 761 140 621 452 80
1250 761 140 621 = 80
1600 729 140 589 - 125
2500 729 140 589 - 125
3150 729 140 589 - 125

800 895 169 726 557 80
1000 895 169 726 557 80
1250 895 169 726 = 80
1600 863 169 694 - 125
2500 863 169 694 - 125
3150 863 169 694 - 125

800 1090 140 950 760 80
1000 1090 140 950 760 80
1250 1090 140 950 - 80
1600 1135 140 995 - 125
2500 1095 140 955 - 125
3150 1105 140 965 - 125

800 1210 175 1035 845 80
1000 1210 175 1035 845 80
1250 1210 175 1035 = 80
1600 1255 175 1080 - 125
2500 1275 175 1100 - 125
3150 1285 175 1110 - 125

800 1503 230 1273 1085 80
1000 1503 230 1273 1085 80
1250 1503 230 1273 - 80
1600 1548 230 1318 - 125
2500 1543 230 1313 - 125
3150 1553 230 1323 - 125
10,11 Brown glazed porcelain, other colours and

other creepage distances upon request
13: According to IEC 137 level Il or better.

<=

19
L7

60
60
60
60
60
60
60
60
60
60
60
60
100
100
100
100
100
110
100
100
100
100
100
110
100
100
100
100
100
110

14,15:

20

80
80
80
80
80
80
80
80
80
80
80
80
100
100
100
100
120
130
100
100
100
100
120
130
100
100
100
100
120
130

21
D1

82
82
82
82
82
82
82
82
82
82
82
82
110
110
110
110
135
200
110
110
110
110
135
200
110
110
110
110
135
200

22
D2

23
D3

mm

184
184
184
184
184
184
184
184
184
184
184
184
185
185
185
185
200
290
185
185
185
185
200
290
185
185
185
185
200
290

240
240
240
240
240
240
240
240
240
240
240
240
225
225
225
225
240
335
225
225
225
225
240
335
225
225
225
225
240
335

24
D4

210
210
210
210
210
210
210
210
210
210
210
210
200
200
200
200
228
242
210
210
210
210
228
242
210
210
210
210
228
242

25
D5

190
190
190
190
190
190
190
190
190
190
190
190
170
170
170
170
170
170
170
170
170
170
170
170
170
170
170
170
170
170

26
D6

30
30
30
40
40
40
30
30
30
40
40
40
30
30
30
40
60
60
30
30
30
40
60
60
30
30
30
40
60
60

27
D7

min.

40
40

40
40

35
35

35
35

35
35

L1 and L depends on L4. The values in the table are valid
for L4=0mm. If L4>0mm add L4 to L1 and L.
22,23,27,30: Other dimensions on request

—

28
ot

24
24
24
24
24
24
24
24
24
24
24
24
16
16
16
16
22
16
16
16
16
16
22
16
16
16
16
16
22
16

29

—_
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30

12
12
12
12
12
12
12
12
12
12
12
12
14
14
14
14
16
16
14
14
14
14
16
16
14
14
14
14
16
16

31
see
fig.

19
19
20
21
21
21
19
19
20
21
21
21
22
22
23
24
25
26
22
22
23
24
25
26
22
22
23
24
25
26



Type COT 550 ... 1050

No.

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

01 02 03 04

Type Rated Rated phase Test

voltage to earth

Ur voltage U,/+8 60sec.
kv kV kV
COT 550 123 71 230
COT 650 145 84 275
COT 750 170 98 325
COT 1050 245 142 460

Comments related to columns 1...31:
02,04,05: Rated and test voltages
acc. to IEC 137

<=

05

06

07

Impulse Rated Connection to

1,2/50us Iy

kv

550

650

750

1050

A

800
1000
1250
1600
2500
3150

800
1000
1250
1600
2500
3150

800
1000
1250
1600
2500
3150

800
1000
1250
1600
2500
3150

voltage voltage current transformer

cable
cable ")
rem.Cu-cond. 2)
fixed Cu-cond.
fixed Cu-cond.
fixed Cu-cond.
cable
cable ")
rem.Cu-cond. 2)
fixed Cu-cond.
fixed Cu-cond.
fixed Cu-cond.
cable
cable ")
rem.Cu-cond. ?)
fixed Cu-cond.
fixed Cu-cond.
fixed Cu-cond.
cable
cable ")
rem.Cu-cond. ?)
fixed Cu-cond.
fixed Cu-cond.
fixed Cu-cond.

08

cable:
cross
section
Cu-cond.:
diameter

mm?
mm
400
500
35

400
500
35

400
500
35

400
500
38

07: ") Class F insulated ) Removable solid rod copper conductor
connection system see page 14...17

09 10 11

L4 AD

see Arcing

fig.3 distance distance
(min.)  (min.)

mm mm mm
1050 3075
1250 3625

[=)

&

n

=)

o

M

o

S

@©

©

& 1460 4250

b
2150 6125

09: Extension for current transformer.

12

Standard Mass
creepage approx.

kg

62
62
74
79
165
173
81
81
98
101
190
198
92
92
111
117
215
223
236
236
266
285
328
332

Other extensions on request.

>

13

Cantilever
test load
(min.)

3150
3150
3150
3150
4000
4000
3150
3150
3150
3150
4000
4000
4000
4000
4000
4000
5000
5000
4000
4000
4000
4000
5000
5000



06 14 15 16 17 18
Rated L L1 L2 L3 L6
current
Ir

A

800 1805 310 1495 1306 80
1000 1805 310 1495 1306 80
1250 1805 310 1495 - 80
1600 1850 310 1540 - 125
2500 2089 310 1779 - 125
3150 2089 310 1779 - 125

800 2055 360 1695 1506 80
1000 2055 360 1695 1506 80
1250 2055 360 1695 - 80
1600 2100 360 1740 - 125
2500 2339 360 1979 - 125
3150 2339 360 1979 - 125

800 2325 420 1905 1716 80
1000 2325 420 1905 1716 80
1250 2325 420 1905 - 80
1600 2370 420 1950 - 125
2500 2609 420 2189 - 125
3150 2609 420 2189 - 125

800 3518 684 2834 2500 80
1000 3518 684 2834 2500 80
1250 3518 684 2834 - 80
1600 3563 684 2879 = 125
2500 3563 684 2879 = 125
3150 3444 565 2879 - 125
10,11: Brown glazed porcelain, other colours and

other creepage distances upon request
13: According to IEC 137 level Il or better.

<=

19
L7

110
110
110
110
195
195
110
110
110
110
195
195
110
110
110
110
195
195
195
195
195
195
195
195

14,15:

20

120
120
120
120
175
175
130
130
130
130
175
175
130
130
130
130
175
175
175
175
175
175
200
200

21 22 23 24 25 26 27
D1 D2 D3 D4 D5 D6 D7

min.

mm

175 250 290 231 170 30 35
175 250 290 231 170 30 35
175 250 290 231 170 30 =
175 250 290 231 170 40 =
200 290 335 295 300 60 -
315 400 450 295 300 60 -
200 290 335 242 170 30 35
200 290 335 242 170 30 35
200 290 335 242 170 30 =
200 290 335 242 170 40 -
200 290 335 295 300 60 =
315 400 450 295 300 60 =
200 290 335 242 170 30 35
200 290 335 242 170 30 35
200 290 335 242 170 30 -
200 290 335 242 170 40 -
200 290 335 295 300 60 =
315 400 450 295 300 60 =
315 400 450 295 300 30 40
315 400 450 295 300 30 40
315 400 450 295 300 30 =
315 400 450 295 300 40 =
315 400 450 340 300 60 =
315 400 450 340 300 60 =

L1 and L depends on L4. The values in the table are valid
for L4=0mm. If L4>0mm add L4 to L1 and L.

22,23,27,30: Other dimensions on request

28
ot

16
16
16
16
20
22
16
16
16
16
20
22
16
16
16
16
20
22
22
22
22
22
22
22

29

0 00

(o]

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

30

15
15
15
15
20
22
16
16
16
16
20
22
16
16
16
16
20
22
22
22
22
22
22
22

31
see
fig.

27
27
28
29
30
31
27
27
28
29
30
31
27
27
28
29
30
31
32
32
33
34
35
36



Dimensional Drawing

view A, Flange view A
. |
D2
D6
\
|
:
|
Pilot hole
D5 @ 8x35
nx@t
= | ~
/—\
/ \
oil level test tap air outlet /’ ‘\
Iy idfezicals cut B, Flange drilling = ‘ ~
1T~
ot :
< D4 ~
— —
¥ < | = ADl 3
)// @ — ; S L2
3x45° -~
: =
Fig. 1 Fig. 2 - } <
= ‘ ~
Z ~
Current transformer COT 550...1050,
3150A i
J | ”
| H | ‘ ! \ 1 .
] ‘ M w
% ]
\ \ L4
L4 D1
‘ | | ‘ ‘ ‘
a2z — . Y, — # — —
i =30
=30
grounded layer L1 L1
D
\ | \ | |
H mn
D7
Details of lower ends see page 14...17
Fig. 3 Fig. 4 Fig. 5
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Standard

Oil level indicator Oil level indicator
COT 125, COT 170 COT 250 ... COT 1050

ik

|
4 ) \
? 20
\ /
\{—/P\BJ
Fig. 6 Fig. 7
Test tap 2 kV Air escape screw for turret

COT 250 ... COT 1050

O-Ring gasket

Flat gasket

s
X

I

Multiple spring contact

Fig. 8 Fig. 9

<«= E3

11




Options

Magnetic oil level indicator Arcing horns
11
\
\
Type S _
| min max
mm S
COT 125 - -
COT 170 - - A
COT 250 220 270
COT 325 300 390
COT 450 430 520
H /&% COT 550 420 650
, t s COT650 500 750
]
L N& COT750 550 850
COT 1050 750 1200
2 60
Fig. 10 Fig. 11
Voltage tap according to ANSI/IEEE Type A Oil sampling device

COT 250 ... COT 1050

Multiple spring contact

Valve
- | w{}
| . Y
1 BN | U { I
= NL?

—FAY

Fig. 12 Fig. 13

12




Recommendations for lead out Arrangement

28

Embedded Electrode

These bushings are equipped
on the lower end with a
cone shaped epoxy resin
tube and an embedded
electrode. Therefore

additional barriers or
electrodes may be omitted
and distance to ground is
reduced.

=

%

S

Oil conditions:
Mineral oil with less than

all

10ppm watercontent and

dielectric strength higher than 60kV (acc. to IEC 156).

with draw lead
Fig. 16

<===

Fig. 14
Draw lead insulation
COT 550...750 COT 1050
0 35 ~—0 40
A
50
30°
s -~ 080

with draw lead
Fig. 17

External Shielding

Bushings for higher currents

may have an external

shielding. Distance to ground
has to be increased.

R1

Cable insulation and distance to grounded parts

Type

COT 125
COT 170
COT 250
COT 325
COT 450
COT 550
COT 650
COT 750
COT 1050

min.
insulation
thickness

S

10
10
12
12
15
15
20

Fig. 15

—

all

min. distance to
grounded parts

R
mm
65
75
85
120
135
145
180
225
300

R1

250
275
300
375

13



Removable split conductor Free oil volumes

COT 125 ... COT 1050

.. 1250 A
cable bolt
/ \ Bn Type volume
< >~ l
— ~. COT 125 2,6
< ; > COT 170 2,8
e ~, COT 250 2,7
= = COT 325 2,5
; ot sonductor coT 450 25

\ COT 550 3,8
COT 650 4,7
H COT 750 5,0

‘ 3 copper COT 1050 19,0
30
3 fixing screws
N

N
30
Fig. 18 o 29
Oil side end
COT 125, COT 170
... 1000A ... 1250A 1600 ... 3150A

<[ ) < )
: % % ?:
L i : -—
| E; i %
y 30
N P WV 411

125
229

conductor @ 35 |

?
2 40
2 80 2 80

cable removable copper-conductor fixed copper-conductor

Fig. 19 Fig. 20 Fig. 21

- B -

14




Oil side end

COT 250 ... COT 450

... 1000A ... 1250A ... 1600A
@ 35,7 @ 35,7

30
J
5 i
8
90
\
229 ‘
|
conductor @ 35 2 35
2 80 @ 80 o 80
cable removable copper-conductor fixed copper-conductor
Fig. 22 Fig. 23 Fig. 24
.. 2500A ... 3150A

1 | & A

a a ] 1

N % a N

125 125
0 40
9 40
0 94 2 104
fixed copper-conductor fixed copper-conductor
Fig. 25 Fig. 26

15
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Oil side end

COT 550 ... COT 750

.. T000A ... 1250A ... 1600A
@ 35,7 9 35,7
_—— _—
— ]
shielding
available
FO on request
28 4 28
A%
= = 90 =]
|
@29 |
\
conductor @ 35 2 35
0 68 0 68 0 68
cable removable copper-conductor fixed copper-conductor
Fig. 27 Fig. 28 Fig. 29
2500A 3150A
varnished aluminium
22,5 3
15° ﬁ A 7 . , _
— J R ) . { \
Kl ’;’ N \
o |
shielding
available 195
125 125
on request 150
| 2 40
2 40
. 2 160
2114 @ 240
fixed copper-conductor fixed copper-conductor with shielding
Fig. 30 Fig. 31

16
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COT 1050

... 1000A ... 1250A

... 1600A

/? % shielding
[P\ | available
é’ / ‘ on request
30° 30° 30 30
i
ZEE Znna 78 2 »
- L 50 ) [ 50 ) I
\/ \J 14 \/ 14 \/ \J 14
90 |
25° 25 25
229 \
conductor @38 | | 2 35
2 80 2 80 2 80
2119 ? 119 119
cable removable copper-conductor fixed copper-conductor
Fig. 32 Fig. 33 Fig. 34

... 2500A

= —

j [ ] N 50

/ | 14
shielding
available

o 125
on request 25
2 40 d
@ 95

2 134

fixed copper-conductor

Fig. 35

<==

... 3150A

aluminium

% varnished

2 40

125

J

170

230

@ 180

2 260

Fig. 36

—

fixed copper-conductor with shielding

17



Product Range

Bushings for

— Power Transformers
up to 765 kV, 3150 A
(>245 kV see separate
brochure E 322.90)

— High Current Application
up to 36 kV, 25000 A

— Transformer to SF6
connection up to 550 kV

— Gas-Insulated Switchgear
(GIS) up to 800 kV, 6000 A

— Generators
up to 36 kV, 45000 A

— Railways

— Buildings
up to 244 kV, 3000 A

Bushings according to all main
standards as:

IEC

ANSI (see separate brochure
E 322.72)

BS

UTE

Bushings according to
customer’s special specification

<==

Quality

At Trench quality is a way of
life. Trench quality assurance
complies with the most
stringent standard of ISO
9001. Certified by AFAQ
since 1994.

CERTIFICAT

N'1994/2337a

HAEFELY TRENCH SA

ESIGH, RANUFACTURING AND WARKETING AND SALES OF HIGH VOLTAGE
\AND VERY HIGH VOLTAGE SLECTRICAL EQUIPHENT

16, e G ot Cansagnow  BP 70 F4Suz  SAINTAOUIS CEOEX
1SO 9001 (1994)
2000-06+14

s 4 1997-06.1

TRENCH

Trench Austria GmbH

Paschinger Strasse 49, Postfach 13
A-4060 Linz-Leonding/Austria
Phone +43.732.6793-0

Fax +43.732.67 13 41

E-Mail sales@TrenchAustria.at

Trench Brasil LTDA

Via Expressa de Contagem, 2685
CEP: 32370-485

Cpmtagem, MG - Brasil

Phone 55. 31. 391-5959

Fax 55.31.391-1828

E-Mail
trenchbrasil@ca.trenchgroup.com

Trench Limited

Coil Product Division

71 Maybrook Drive, Scarborough
Ontario, Canada M1V 4B6

Phone (416) 298-8108

Fax (416) 298-2209

E-Mail sales@ca.trenchgroup.com

Trench Limited

Instrument Transformer Division
390 Midwest Road, Scarborough
Ontario, Canada M1P 3B5

Phone (416) 751-8570

Fax (416) 751-6952

E-Mail sales@ca.trenchgroup.com

Trench France S.A.

16, rue du Général Cassagnou
B.P. 70

F-68302 St-Louis Cedex/France
Phone +33.3.8970 23 23

Fax +33.3.89 67 26 63
E-Mail sales@trench-france.com

Trench Germany GmbH
Ndrnberger Strasse 199
96050 Bamberg/Germany
Phone +49.951.1803-0
Fax +49.951.1803-224
E-Mail sales@trench.de

Trench Switzerland AG
Lehenmattstrasse 353
CH-4028 Basel/Switzerland
Phone +41.61.315 5111
Fax +41.61.315 59 00
E-Mail sales@trench.ch
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