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ELECTRICAL RESEARCH AND DEVELOPMENT ASSOCIATION
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EPABX: +91 (0265) 2642942, 2642964, 2642377, 3043128 /29/30/ 31/ 33
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TEST REPORT
Sheet 1 of 19

NAME & ADDRESS OF THE CUSTOMER | TEST REPORT NO.: LSWG/2912
DATE: 11/03/2011

CROMPTON GREAVES LIMITED ]
SWITCHGEAR COMPLEX, CUSTOMER RFF. NO. DATED )
53 DIVISION, Mil 16/12/2010
A-3, MIDC, AMBAD, DATE OF SAMPLE
;\]PTDSI'I: — 427 010 'RECEIPT DETE OF TESTING
: 10/02/2011 to
LADL= 03/03/2011
SAMPLE DESCRIPTION SAMPLE IDENTIFICATION
145kV SF6 GAS CIRCUIT BREAKER ERDA sample code no. ;: PLV-1186/01
(SPRING CLOSING - SPRING OPENING)
Type designation: 120-SFM-32B
Rated voltage : 145kV
Rated normal current : 3150 A Sr. No, : 32381C
Rated frequency : 50 Hz
No. of poles » 3 Manufacturer's name :
Quantity (Tested) + 1 No. M/s. Crompton Greaves Limited, Nasik
i Drawing No.: i} 3949604 RO
Further details as per sheet 2 of 19 i) 4949638 (Rev. 0)
| (Total 2 sheets)
TEST DETAILS TEST SPECIFICATION

{Sub-contracted)

2.0 Mechanical operation test at ambient As per customer’s requirement &
air temperature (Class M2) test procedure followed as per
(Further details as per sheet 3 of 19} Cl. No, 6,101.2 of IEC 62271 - 100: 2008

ENCLOSURE: 1) Oscillogram Mo. : 1186/01/19 to 54 (Total 36 Nos.)
2) Photograph Mo, : 1186/01/Ato F
3) Drawing No, i) 3949604 RO
ii) 4949638 (Rev. 0) (Total 2 Sheets)

NOTE: For Class M2, balanced 8000 mechanical operations are carried out in continuation
with 2000 mechanical operations of Class M1 test, vide Test Report No.: LSWG/2911
Dated: 11/03/2011 to complete total 10000 operation.

REMARKS: Sample conforms to the requirement of the customer for the mechanical operation
test at ambient air temperature (Class M2).

Ly e =

pared By Checked By Approved By |
Note: 1. This report relates only to the particular sample tested in good condition received by ERDA
at Crompton Greaves Limited, Nasik.
2. This report can not be reproduced in part under any circumstances
3. Publication of this report requires prior permission in writing from Director, ERDA,
4, Only the tests asked for by the customer have been carried out,

Digitally signed by Prodius Leonid
Date: 2026.01.16 12:31:34 EET
Reason: MoldSign Signature
Location: Moldova

MOLDOVA EUROPEANA
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Test Report No.: LSWG/2912
Date: 11/03/2011

Sheet 2 of 19

TECHNICAL SPECIFICATION ASSIGNED BY THE CUSTOMER:

145 kV S5F6 GAS CIRCUIT BREAKER
(SPRING CLOSING - SPRING OPENING)

1. Test Specification

2. Manufacturer's name
3. Type designation
4. Serial no.

5. Rated voltage
6. Rated normal current

7. No. of pole

8. Rated frequency

9. Rated power frequency withstand voltage

10, Rated lightning impulse withstand voltage

11, Rated short circuit breaking capacity

12, Rated short circuit making capacity

13, Rated short time withstand current & its duration
14, Rated control supply voltage of closing device

15. Rated control supply voltage of tripping device

16. Rated voltage of the motor

17. Rated maximum pressure of SF6 gas for interruption
18. Rated minimum pressure of SF& gas for interruption
19. Rated operating sequence

20. Operating mechanism

21.Time - Speed parameters
(Declared by the manufacturer)

- Closing time (millisecond)

- Contact mismatch (millisecond)
- Opening time (millisecond)

- Contact mismatch (millisecond)
- CO operation time (millisecond)

22. Contact resistance of the main circuit

23.5F6 Gas |leakage limit at each joint
(for proving gas tightness)

24, Insulation class of closing coil

25. Insulation class of tripping coil

26. Insulation class of motor

LA
'epf‘ared By

A

: As per customer's requirement &

test procedure followed as per Cl. No,
6.101.2 of [EC 62271-100: 2008

: M/s. Crompton Greaves Ltd., Nasik

:120-5FM-32B

1 32381C

1145 kv

: 3150 A

L

: 50 Hz

1 275 kvVrms

1 650 kVp

: 40 kA rms

: 100 kAp

: 40 kA rms for 3 seconds

' 110 V de

110 V de

: 125 Vac/dc

7.0 Kg/em2 (g)atZ0° C

1 6.0 Kg/cm2 (g)at20°C

: 0= 0.35ec. - CO - 3 Min. - CO

: Type BM - spring closing -
Spring opening

: 80 to 110

: = 5 (Between pole)

: 20 to 34

: = 3.3 (Between pole)

60

: = 37 micro-ohms
: 10 ppm (Maximum})

LF
i F
BE

Gr—

Checked By
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ERDA Road, Makarpura Industrial Estate, Vadodara-390 010, India.
EPABX: +91 (0265) 2642942, 2642964, 2642377, 3043128 /29/30/31/33

Fax :+91 (0265) 2638382
E-mail : erda@erda.org
Web :hitp///'www.erda.org

Test Report No.: LSWG/2912
Date: 11/03/2011

TEST DETAILS:

(Su

b-contracted)

2.0 Mechanical operation test at ambient

2:1

2.2

2.3

2.4

2.5

2.6

air temperature (Class M2)

{Considering 2000 mechanical operations

of Class M1 vide test Report No. LSWG/2911
Dated: 11/03/2011)

Characteristics and settings of the circuit breaker
to be recorded before and after tests
(After 4000 mechanical operations test)

Characteristics and settings of the circuit breaker
to be recorded before and after tests
(After 6000 mechanical operations test)

Characteristics and settings of the circuit breaker
to be recorded before and after tests
(After 8000 mechanical operations test)

Characteristics and settings of the circuit breaker
to be recorded before and after tests
(After 10000 mechanical operations test)

Condition of the circuit breaker during and
after the tests.
(After Mechanical operation test)

Condition of auxiliary and control equipment
during and after the tests.
(After Mechanical operation test)

Bt

Prepatred By

Sheet 3 of 19
Clause No.

As per customer’s requirement &
test procedure followed as per
Cl. No. 6.101.2

6.101.1.3
6.101.1.3
6.101.1.3
6.101.1.3

As per Customer’s Requirement &
test Procedure followed as per
Cl. No. 6.101.1.4

6.101.1.5

(e

Checked By
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ELECTRICAL RESEARCH AND DEVELOPMENT ASSOCIATION
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Test Report No.: LSWG/2912
Date: 11/03/2011
TEST RESULTS:

Sr.
no.

2.0

Sheet 4 of 19

Particulars of the tests & Clause No,

Requirements as
per specifications

Obtained value

Remarks

Mechanical Operation Test at
Ambient Air Temperature

(Class M2)

(As per customer’'s requirement &
test procedure followed as per
Cl. No. 6.101.2)

The circuit breaker was mounted as in

Photograph no.: 1186/01/A during test.

Ambient air temperature (°C)

Total no. of operations

1) Operating sequence

t. (Seconds)
(*Specified by the manufacturer )

Rated supply voltage
For Closing Coil (V DC)

| For Tripping Coil (V DC)

For Spring charging motor (V AC)
Mo. of Operating sequence

Maximum supply voltage

For Closing Coil (V DC)

For Tripping Cail (V DC)

For Spring charging motor (V AC)

Mo. of Operating sequence
Minimum supply voltage

For Closing Coil (V DC)

For Tripping Cail (V DC)

For Spring charging motor (V AC)

Mo. of Operating sequence

------ 22.8
# 10000 10000
Completed
Cmb=0=1 | C-it—0G-%
£45 45
100% of 110 110
100% of 110 110
100% of 125 125
500 500
completed
110% of 110 121N
110% of 110 121V
110% of 125 137.5 %
500 500
completed
85% of 110 V 93.5V
70% of 110 V 77 V
85% of 125 V 106.2 V
500 500
Completed

Conforms

# The operating cycles consists of 2000 mechanical operations are to be repeated five
times to complete total 10000 mechanical operations, considering 2000 mechanical
operations of Class M1, vide Test Report No. : LSWG/2911 Dated: 11/03/2011

Note : During the tests no maintenance such as lubrication & mechanical adjustment was

performed. C/ﬂdff’d@*

pared By
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ELECTRICAL RESEARCH AND DEVELOPMENT ASSOCIATION
ERDA Road, Makarpura Industrial Estate, Vadodara-390 010, India.
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Fax :+91 (0265) 2638382

E-mail : erda@erda.org

\Web :http:/f'www.erda.org

Test Report No.: LSWG/2912 Sheet 5 of 19
Date: 11/03/2011

Sr. | Particulars of the tests & Clause No. | Requirements as Obtained wvalue | Remarks

no. per specifications
2) Operating sequence O-t-CO-t.-C-t, O-t-CO-t.-C-t,
- i, (seconds) *45 45
-t (seconds) 0.3 0.3

Rated supply voltage

For Closing Coil (V DC) | 100% of 110 110
For Tripping Cail (v DC) 100% of 110 110
For Spring charging motor (W AC) 100% of 125 125
No. of operating sequence 250 250

. completed
Where,
O = Opening
C = Closing

CO = A closing operation followed
immediately by an opening
operation

t,= Time interval between two
operations which is necessary
to restore the
initial conditions and f or to
prevent undue heating of parts
of the circuit breaker

t = 0.3 Seconds for circuit breaker
intended for rapid auto-reclosing

{(* Specified by the manufacturer)

Bo” g
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ELECTRICAL RESEARCH AND DEVELOPMENT ASSOCIATION

ERDA Road, Makarpura Industrial Estate, Vadodara-390 010, India.

EPABX: +91 (0265) 2642942, 2642964, 2642377, 3043128/29/30/31/33

Fax :+91 (0265) 2638382
E-mail : erda@erda.org
Web :hitp:/'www.erda.org

Test Report No.: LSWG/2912
Date: 11/03/2011

Sheet 6 of 19

Sr. | Particulars of the tests & Clause No. Requirements Obtained Remarks
no. as per value
L specifications |
| 2.1  Characteristics and settings of the Conforms
circuit breaker to be recorded before
and after the test (Cl. No. 6.101.1.3)
(After 4000 mechanical operations test)
Reference armbient air temperature (°C) |  ------ 221
1) Rated supply voltage
- For Closing coil (DC) 100% of 110V 110V
- For Tripping coil (DC) 100% of 110V 110V
- For spring charging motor [AC) 100% of 125V 125V
| - Closing time {millisecond)
R - Pole 80 - 110 95.40
. ¥ - Paole 80 - 110 Q4,20
B - Pole B0 - 110 95.30
- Closing pole discrepancy = 5.0 1.20
{millisecond)
Oscillogram No. --- 118s8/01/19
- Opening time (millisecond)
R - Pole 20 - 34 25.70
Y - Pole 20 - 34 26.40
B - Pole 20 - 34 25.90
- Opening pole discrepancy = 3.3 0.70
{millisecond)
; Oscillogram Mo. -—- 1186/01/20
- CO time (millisecond)
R - Pole = 60 36.30
¥ - Pole < 60 38.00
B - Pole = 60 36.60
Oscillogram No. -- 1186/01/21
- Spring charging time of motor (second) --- 10.06
-Spring charging motor current (A Max) --- 5.96
MNo. of operations [Cl. No. 6§.101.2.5 a}] g5 5 ;
| Completed |

ﬂw Efftf:f
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Test Report No.: LSWG/2912
Date: 11/03/2011

Sheet 7 of 19

Sr.

no.

Particulars of the tests & Clause No. Requirements Obtained | Remarks
as per value
specifications N

2) Maximum supply voltage
- For Closing coil (DC) 110% of 110 V 121V
- For Tripping coil (DC) 110% of 110 V 1214
- For spring charging motor (AC) 110% of 125V 137.5 Y
- Closing time (millisecond)

R - Pole 80 - 110 94.40

Y - Pole 80 - 110 93.20

B - Pole g0 - 110 94.20
- Closing pole discrepancy = 5.0 1.20

(millisecond)

Oscillogram No. --- 1186/01/22
- Opening time {millisecond)

R - Pole 20 - 34 24,90

Y - Pole 20 - 34 25.70

B - Pole 20 - 34 25.10 %
- Opening pole discrepancy <3.3 0.80

{millisecond)

Oscillogram No. --- 11856/01/23
- CO time (millisecond)

R - Pole = 60 36.30

Y - Pole = 60 38.10

B - Pole = 60 36.60
Oscillogram No. -—- 11856/01/24
- Spring charging time of motor (second) --- 8.89
-Spring charging motor current (A Max) -- 6.06
MNo. of operations [Cl. No. 6.101.2.5 a}] g 5

. | Completed

W} eplo
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ELECTRICAL RESEARCH AND DEVELOPMENT ASSOCIATION
ERDA Road, Makarpura Industrial Estate, Vadodara-390 010, India.

EPABX: +91 (0265) 2642942, 2642964, 2642377, 3043128 /29/30/31/33

Fax :+91(0265) 2638382
E-mail : erda®@erda.org
Web http:/f'www.erda.org

Test Report No.: LSWG/2912
Date: 11/03/2011

Sheet 8 of 19

Sr. | Particulars of the tests & Clause No. Requirements | Obtained Remarks ‘
| no. as per value
| - specifications !
3) Minimum supply voltage |
- For Closing coil (DC) B5% of 110V Q3.5 v |
- For Tripping coil (DC) 70% of 110 V 77V 5
- For spring charging motor (AC) 85% of 125V 106.2 V |
| - Closing time (millisecond)
| R - Pole 80 - 110 97.60
Y - Pole 80 - 110 96.40
B - Pole 80 - 110 97.40
- Closing pole discrepancy = 5.0 1.20
(millisecond)
Oscillogram Mo. --- 1186/01/25
|
. - Opening time (millisecond)
R - Pole 20 - 34 25.00
Y - Pole 20 - 34 29.80
B - Pole 20 - 34 29.30
- Opening pole discrepancy < 3.3 0.80
(millisecond)
Oscillogram No. --- 1186/01/26
- CO time (millisecond)
R - Pole = 60 37.30
Y - Pole = 60 39.00
B - Pole = 60 37.60
Oscillogram No. -- 1186/01/27
- Spring charging time of motor (second) - 12.76
-Spring charging motor current (A Max) --- 6.25
No. of operations [Cl. No. 6.101.2.5 a)] 5 5 i
~ Completed

. /
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ELECTRICAL RESEARCH AND DEVELOPMENT ASSOCIATION
ERDA Road, Makarpura Industrial Estate, Vadodara-390 010, India.
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Fax :+91 (0265) 2638382
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Test Report No.: LSWG/2912
Date: 11/03/2011

Sheet 9 of 19

Sr. | Particulars of the tests & Clause No. Requirements Obtained Remarks
| no. as per value
specifications -
2.2 | Characteristics and settings of the Conforms
circuit breaker to be recorded before
and after the test (Cl. No. 6.101.1.3)
{After 6000 mechanical operations test)
Reference ambient air temperature (°C) |  ------ 24.0
1) Rated supply voltage
- For Closing coil {DC} 100% of 110 V 110V
- For Tripping coil (DC) 100% of 110 V 110V
- For spring charging motor (AC) 100% of 125V 125V
- Closing time (millisecond)
R - Pole 80 - 110 54.80
¥ - Pole 80 - 110 93.70
B - Pole 80 - 110 94,70
- Closing pole discrepancy = 5.0 1.10
(millisecond)
Oscillogram No. --- 1186/01/28
- Opening time (millisecond)
R - Pole 20 - 34 25.90
Y - Pole 20 - 34 26.70
B - Pole 20 - 34 26.10
- Opening pole discrepancy < 3.3 0.80
{millisecond)
Oscillogram No. - 1186/01/29
- CO time (millisecond)
R - Pole = 60 36.70
¥ - Pole = 60 38.20
B - Pole < 60 36,80
Oscillogram No. -- 1186/01/30
- Spring charging time of motor (second) -- 10.11
-Spring charging motor current (A Max) --- 6.31
No. of operations [Cl. No. 6.101.2.5 a)] 5 5
= - Completed

Prepared Ey

po>*

Chec@:{{f




0661684

ELECTRICAL RESEARCH AND DEVELOPMENT ASSOCIATION

EREDA Road, Makarpura Industrial Estate, Vadodara-390 010, India.
EFABX: +91 (0265) 2642942, 2642964, 2642377, 3043128/29/30/31/33

Fax  :+91(0265) 2638382
E-mail : erda@erda.org

Web :hitp:/'www.erda.org
Test Report No.: LSWG/2212 Sheet 10 of 15
Date: 11/03/2011 .
Sr. | Particulars of the tests & Clause No, Reguirements Obtained Remarks
no. as per value
1 specifications
| 2) Maximum supply voltage i
- For Closing coil (DC) 110% of 110 V 121V
- For Tripping coil (DC) | 110% of 110 V 121V
- For spring charging motor (AC) 110% of 125V 137.5 v
- Closing time (millisecond)
R - Pole 80 - 110 |  93.90
Y - Pole B0 - 110 93.00
B - Pole 80 - 110 93.90
- Closing pole discrepancy = 5.0 0.90
(millisecond)
Oscillogram No. -- 1186/01/31
- Opening time (millisecond)
R - Pole 20 - 34 25.10
Y - Pole 20 - 34 26.00
B - Pole 20 - 34 25.60
- Opening pole discrepancy = 3.3 0.90
| {millisecond)
Oscillogram No. --- 1186/01/32
- CO time (millisecond)
| R - Pole = 60 36.40
¥ - Pole = 60 37.90
B - Pole = 60 36.40
Oscillogram No. --- 1186/01/33
- Spring charging time of motor (second) == : 5.02
-Spring charging motor current (A Max) o 6.15
No. of operations [Cl. No. 6.101.2.5 a)] 5 5
- - Completed

A 7 4
epared By
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ELECTRICAL RESEARCH AND DEVELOPMENT ASSOCIATION
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Test Report No.: LSWG/2912
Date: 11/03/2011

Sheet 11 of 15

| Sr. | Particulars of the tests & Clause Mo. Requirements [ Obtained Remarks
no. as per value
- specifications
3) Minimum supply voltage
- For Closing coil {DC) B5% of 110V a3s v
- For Tripping coil (DC) 70% of 110V 77V
- For spring charging motor (AC) 85% of 125 V 106.2 W
- Closing time (millisecond)
R - Pole 80 - 110 897.80
Y - Pole 80 - 110 896.70
B - Pole 80 - 110 897.90
| = Closing pole discrepancy = 5.0 1.20
{millisecond}
Oscillogram Mo. -- 1186/01/34
- Opening time (millisecond)
R - Pole 20 - 34 29.20
¥ - Pole 20 - 34 29.90
B - Pole 20 - 34 29.40
| - Opening pole discrepancy = 3.3 0.70
{millisecond)
Oscillogram No. --- 1186/01/35
- CO time (millisecond)
R - Pole = 60 37.50
Y - Pole = 60 39.10
B - Pole =60 37.50
Oscillogram No. -—- 1186/01/36
| - Spring charging time of motor (second) -- 13.26
-Spring charging motor current (A Max) --- 6.35
No. of operations [Cl. No. 6.101.2.5 a)] 5 L
" Completed ]
Ep f(’j A RO
epared By Checked By




ELECTRICAL RESEARCH AND DEVELOPMENT ASSOCIATION

ERDA Road, Makarpura Industrial Estate, Vadodara-390 010, India.
EFPABX: +91 (0265) 2642942, 2642964, 2642377, 3043128/29/30/31/33

Fax :+91(0265) 2638382
E-mail : erda@erda.org
Web :hitp://www.erda.org

Test Report No.: LSWG/2912
Date: 11/03/2011

Sheet 12 of 19

Sr. | Particulars of the tests & Clause Mo. R'e'at.j'i'rémentS | Obtained Remarks
no. as per value
specifications
2.3 | Characteristics and settings of the Conforms
circuit breaker to be recorded before
and after the test (Cl. No. 6.101.1.3)
{After 8000 mechanical operations test)
Reference amblent air temperature (°C) |  --—-- 22.0 |
1) Rated supply voltage
5= - For Closing coil (DC) 100% of 110 V 110V
- For Tripping coil (DC) 100% of 110 V 110V
- For spring charging motor {AC) 100% of 125V 125V
- Closing time (millisecond)
R - Pole 80 - 110 897.60
Y - Pole 80 - 110 96.50
B - Pole an - 110 97.60
- Closing pole discrepancy = 5.0 1.10
{millisecond)
Oscillogram Mo. “= 1186/01/37
| - Opening time (millisecond)
R - Pole 20 - 34 26.00
- Y - Pole 20 - 34 26.80
B - Pole 20 - 34 26.20
- Opening pole discrepancy = 3.3 0.80
(millisecond)
Oscillogram No. --- 1186/01/38
- CO time (millisecond)
R - Pole = 60 37.96
Y - Pole = 650 39.60
B - Pole = 60 37.90
Oscillogram No. -- 1186/01/39|
| = Spring charging time of motor (second) R 10.06
w
0 -Spring charging motor current (A Max) --- 5.98
w
S No. of operations [Cl. No. 6.101.2.5 a)] 5 5
O Completed
-

Prepared BF f?é ,
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ELECTRICAL RESEARCH AND DEVELOPMENT ASSOCIATION
ERDA Road, Makarpura Industrial Estate, Vadodara-390 010, India.

EPABX: +91 (0265) 2642942, 2642964, 2642377, 3043128 / 29 / 30/31/33

Fax :+91 (0265) 2638382

E-mail : erda@erda.org

Web  :http://www.erda.org

Test Report No.: LSWG/2912 Sheet 13 of 19

Date: 11/03/2011

|_Sr. | Particulars of the tests & Clause No. Requirements Obtained | Remark
no. as per value |'s
specifications -
2) Maximum supply voltage
i - For Closing coil (DC) 110% of 110 V 121V
- For Tripping coil (DC) 110% of 110 V 121V
- For spring charging motor (AC) 110% of 125V 137.5 Vv
- Closing time (millisecond) |
i R - Pole |80 - 110 96.30
¥ - Pole 80 - 110 95.20
B - Pole 80 - 110 96.30 5
- Closing pole discrepancy | = 5.0 ' 1.10 -
(millisecond)
Oscillogram MNo. --- 1186/01/40
: - Opening time (millisecond) '
R - Pole 20 - 34 25.20
Y - Pole 20 - 34 26.00
B - Pole 20 - 34 25.50
| - Opening pole discrepancy = 3.3 0.80
{millisecond)
=2 Oscillogram No. --- 1185/01/41 |
- CO time (millisecond)
R - Pole = 60 37.30
Y - Pole = 60 38.90
B - Pole = 60 37.60
Oscillogram No. - 1186/01/42
- Spring charging time of motor (second) 8.82
-Spring charging motor current (A Max) --- 5.96
‘ Mo. of operations [Cl. No. 6.101.2.5 a)] 5 g
- Completed

0661688
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Web . http:/f'www.erda.org

Test Report No.: LSWG/2912
Date: 11/03/2011

Sheet 14 of 15

| Sr. | Particulars of the tests & Clause No. Requireméhi:s Obtained Remarks
no. as per value
) specifications
32) Minimum supply voltage
- For Closing coil (DC) 85% of 110 V 93.5v
- For Tripping coil (DC) 70% of 110V 77V
- For spring charging motor (AC) B5% of 125V 106.2 V
- Closing time (millisecond)
R - Pole 80 - 110 98.40
Y - Pole 80 - 110 97.30
B - Pole 80 - 110 98.20
- Closing pole discrepancy = 5.0 1.10
(millisecond)
Oscillogram MNo. - 1186/01/43
- Opening time (millisecond)
R - Pole 20 34 29.20
Y - Pole 20 - 34 29.90
B - Pole 20 - 34 29.40
- Opening pole discrepancy = 3.3 0.70
(millisecond)
Oscillogram No. --- 1186/01/44
- CO time (millisecond}
R. - Pole = &0 38.10
Y - Pole = 60 39.70
B - Pole = 60 38.10
Oscillogram Mo. --- 1186/01/45
i | - Spring charging time of motor (second) -- 12.99
-Spring charging motor current (A Max) -- 6.27
No. of operations [Cl. No. 6.101.2.5 a)] 5 5
| - S Completed
ﬂg’fﬂ Pﬁéd W
Eepéred By Checked By
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ELECTRICAL RESEARCH AND DEVELOPMENT ASSOCIATION
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Test Report No.: LSWG/2912

Date: 11/03/2011

Sheet 15 of 19

Sr. | Particulars of the tests & Clause No. Requirements Obtained ' Rernarks
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2.4 Characteristics and settings of the Conforms
circuit breaker to be recorded before
and after the test (Cl. No. 6.101.,1.3)
(After 10000 mechanical operations test)
Reference ambient air temperature (°C) |  ------ 24.0
1) Rated supply voltage
- For Closing coil (DC) 100% of 110V 110V
- For Tripping coil (DC) 100% of 110V 110 v
- For spring charging motor (AC) 100% of 125 V 125V
- Closing time (millisecond) |
|
R - Pole B0 - 110 95.50
¥ - Pole 80 - 110 54.40
B - Pole 80 - 110 85.30
- Closing pole discrepancy = 5.0 1.10
{millisecond)
|
Oscillogram No. -- 1186/01/46 |
- Opening time (millisecond). |
R - Pole 20 - 34 25.70
¥ - Pole 20 - 34 26.60
B - Pole 20 - 34 26.00
- Opening pole discrepancy = 3.3 | 0.90
(millisecond)
Oscillogram No. -- 1186/01/47
- CO time (millisecond)
R - Pole < 60 37.50
Y - Pole = 60 39.00
B - Pcle = 60 37.50
Oscillogram MNo. --- 1186/01/48
- Spring charging time of motor (second) --- 10.73
-Spring charging motor current (A Max) -- 6.14
Mo. of operations [Cl, No. 6,101,2.5 a)] 5 5
Completed

/{Z} /o7 ol ,
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Sr. | Particulars of the tests & Clause No. Requirements | Obtained Remark |
no. as per value 5
- specifications
2) Maximum supply voltage
- For Closing coil (DC) 110% of 110 V 121V
- For Tripping coil (DC) 110% of 110 V 121V
- For spring charging maotor (AC) 110% of 125 V 13725V
- Closing time (millisecond)
R - Pole 80 - 110 | 95,60
¥ - Pole 80 - 110 94.40
B - Pole a0 - 110 95.60
- Closing pole discrepancy < 5.0 1.20 5
{millisecond)
Oscillogram Mo. -- 1186/01/49
- Opening time {millisecond)
R - Pole 20 - 34 25.10
Y - Pole 20 - 34 25.90
B - Pole 20 - 34 25.40
- Opening pole discrepancy = 3.3 0.80
{millisecond)
Oscillogram Mo. --- 1186/01/50
- CO time (millisecond)
R - Pole = 60 37.40
Y - Pole = 60 38.90
B - Pole = 60 37.50
Oscillogram Mo. --- 1186/01/51
- Spring charging time of motor (second) --- 9.01
-Spring charging motor current (A Max) =i 6.03
Mo. of operations [Cl. Mo. 6.101.2.5 a)] 5 g
| Completed

5@,,249@@
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specifications

! 3) Minimum supply voltage

| - Far Clasing coil (DC) 85% of 110V 93.5V
- For Tripping coil (DC) 70% of 110 WV 77V
- For spring charging motor (AC) B5% of 125V 106.2V

- Closing time (millisecond)

R - Pole 80 - 110 98.10
¥ - Pole 80 - 110 96,90
B - Pole 80 - 110 97.90
- Closing pole discrepancy = 5.0 1,20

{millisecond)

Oscillogram Mo. --- 1186/01/52

- Opening time (millisecond)

R - Pole 20 - 34 25.00
Y - Pole 20 - 34 29.90
B - Pole 20 - 34 25.30
- Opening pole discrepancy = 3.3 0.90
(millisecond)
Oscillogram Mo. —-= 1186/01/53
- CO time (millisecond)
' R - Pole < 60 37.50
Y - Pole = 60 39.30
B - Pole = 60 37.60
| Oscillogram No. --- 1186/01/54
- Spring charging time of motor (second) --- 13.49
|
-Spring charging motor current (A Max) --- 6.34
MNo. of operations [Cl. No. 6.101.2.5 a)] 5 5
| ) Completed
P o
Prepated By Checked By
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Sr.
Mo

Particulars of the tests & Clause Mo.

Requirements as | Obtained Value

per Specifications

Remarks

4) SF6 gas pressure

5) Power consumption of control
circuit

- Resistance of closing coil

- Power consumption of closing coil

- Resistance of Tripping coil = 1

- Power consumption of tripping coil- 1
- Resistance of Tripping coil - 2

- Power consumption of tripping coil -2

6) Rated operating sequence

7.0 Kg/cm2
at 20°C

0 - 0.3 5ec.— CO

7.4 Kg/cm2
at 24.0 °C

15.6 Q@
617.34 W
19.7 Q@
614.21 W
19.6 G
617.34 W

0 - 0.3 Sec.— CO

{One operation performance) -3 Min.-CO | -3 Min. - CO
Completed
7) Tightness Test
Gas leakage measured of complete
system which includes all pole joints,
pole gear box {(which includes all casting .
& casting joints, pipe end connection),
NRV joint, manometer joint.
| Electron capture detector was used for
leakage measurement
| Time for stabilization 3 hours.
Reference ambient air temperature (°C) -——- 24.0
-5f6 Gas Pressure 7.0 Kgfcm?2 7.4 Kg/cm2
at 20°C at 24.0°C
-Complete system gas leakage * <10 ppm =10 ppm
acceptable rate/ joint
(For proving gas tightness)
| (* Declared by the manufacturer)
8) Measurement of the
resistance of the main circuit
Reference ambient air temperature(®C) === 24.0
Test current (A DC) 50 .... 3150 100
- Contact Resistance measured
{micro-ohms)
R - Pole = 37 31.0
Y - Pole = 37 29.0
B - Pole = 37 30.0
Checked By
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Sr. | Particulars of the tests & Clause No. Requirements as | Obtained value | Remarks
No ) per specifications
2.5 | Condition of the circuit breaker Circuit breaker | Circuit breaker | Conforms
during and after the test shall be capable | was capable of
(As per customer requirement & of operating operating
test procedure followed as per normally. normally.
Cl No. ©.101.1.4 of IEC 62271~ | pjl parts of the | All parts of the
2 ) circuit breaker circuit
shall not show breaker did
any undue not show any
wear. undue wear.
Test voltage applied :
{Power frequency) (kVrms)
i) Across open contacts of each pole # 275 275
# ii) Between phase to earth # 275 275
{Breaker contacts in closed position)
(As per Cl. No. 62,11 of IEC 62271-
100:2008 & Tablela, column (2) of
IEC 62271-1-2007)
Test duration (minute) 1.0 1.0
S5F6 Gas pressure 6.0 Kgfcm2 6.0 Kg/cm2
at 20°C at 24°C
| Test results to be obtained - There shall be | - There was no .
no unintentional | unintentional
disruptive disrupftive
_ discharge discharge
| (# Specified by the manufacturer) during the test. | during the test.
iti ili There shall be |
2.6 | Condition u’_f the :au::clll.:::r\‘lr and ;i | There was no PRy rens
control equipment during and no undue wear. | .46 wear.
after the test. (Cl. No. 6.101.1.5 -
( ] The_:‘_un::tmns °f | The functions
Auxiliary and of auxiliary and
control control
equipment shall equipment
fulfill as per fulfilled as per
standard standard,
Test voltage applied 2.0 50
(Power frequency) (k\Vrms)
{As per Cl. No. 6.2.10 of
IEC 62271-1-2007)
Test duration {minute) 1.0 1.0
Test results to be obtained No flashover or |\ fashover or
breakdown shall | pooa i down
ARG occurred.
Prepared By Checked By
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145kV SF6 GAS CIRCUIT BREAKER
(SPRING CLOSING - SPRING OPENING)
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MECHANISM OF
145kV SF6 GAS CIRCUIT BREAKER
(SPRING CLOSING — SPRING OPENING)
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STATIONARY & MOVING CONTACT ASSEMBLY OF
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(SPRING CLOSING - SPRING OPENING)
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MOVING CONTACT ASSEMBLY OF
145kV SF6 GAS CIRCUIT BREAKER
(SPRING CLOSING - SPRING OPENING)
AFTER MECHANICAL OPERATION TEST
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STATIONARY CONTACT ASSEMBLY OF
145kV SF6 GAS CIRCUIT BREAKER
(SPRING CLOSING - SPRING OPENING)
AFTER MECHANICAL OPERATION TEST
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MULTILAM CONTACT ASSEMBLY OF
145kV SF6 GAS CIRCUIT BREAKER
(SPRING CLOSING - SPRING OPENING)
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