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Bharat Heavy Electricals Limited 	 Doc No. TB-377-316-051 
400 kV Switchyard at Kothagudem TPS 	 Rev. 00 
Technical Specification for CSD for existing 420 kV Circuit Breaker 

SECTION - 1  
1.1 SCOPE 

This technical specification covers the requirements of design, manufacture, testing at works, 
packing & dispatch and supervision of erection, testing & commissioning of Controlled 
Switching Devices (CSD) for existing 420 kV Circuit Breakers complete with accessories as 
listed under this specification. 

This section covers the scope, specific technical requirements and quantities of CSD's. This 
constitutes minimum technical parameters for the above item. 

In case of any discrepancies between the requirements mentioned under Section-1 and those 
specified in other Sections of Technical specification, details specified in Section-1 shall be 
treated as binding requirement. 

The equipment is required for the following project: 

Name of the Customer 
	

Telangana State Power Generation Corp. Ltd. 
Name of the Project 
	

400 kV Switchyard at 1X800MW Kothagudem TPS, Stage-VII, 
Unit#12 

Name of the Consultant 	• • Development Consultants Private Limited 

The scope of supplies shall be as per commercial terms and conditions enclosed separately with 
the enquiry. 

1.2 SPECIFIC TECHNICAL REQUIREMENTS 

Existing Circuit Breaker shall be equipped with controlled switching with consequent 
optimization of switching behavior, when used in: 

0 Switching of transformer. 

The controller shall be provided in Main & Tie circuit breakers of Transformers. 

The controlling relay shall also record and monitor the switching operations and make 
adjustments to the switching instants to optimize the switching behavior as necessary. It shall 
provide self diagnostic facilities, signaling of alarms and enable downloading of data captured 
from the switching events. 

Requirement for Controlled Switching Device for 400kV Circuit Breaker: 

The circuit breaker with controlled switching as indicated in single line diagram shall 
meet the following requirement: 

1. The Switching controlled Device shall be used to reduce increased over voltages, re 
ignition between circuit breaker contacts that may be caused by normal switching of high 
voltage circuit breakers and hence optimize the stresses on circuit breaker while switching 
the circuit. The switching controlled device will be called device henceforth. 
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2. The device shall be such that only switching commands (for operating purpose) are 
processed in the device. Open command triggered by protection on fault shall be 
forwarded directly to the breaker. In these cases switching instance is not controlled. 

3. Circuit breaker should be able to be switched while switching controlled device is not in 
operation e.g. during maintenance work or power supply is not connected, a bypass shall 
be provided to the device. In these cases the switching commands will then be forwarded 
directly to the circuit breaker via this Bypass. The switching time will not be controlled 
with these switching operations. 

4. The device shall meet the requirements of IEC-60255-4 Appendix `E' class III regarding 
HF disturbance test, and fast transient test shall be as per IEC-61000 — 4 level III and 
insulation test as per 60255 — 5. 

5. The device shall have functions for switching ON & OFF the circuit breakers. 

6. The device shall get command to operate the breakers manually or through auto re-close 
relay at random. The controller shall be able to analyze the current and voltage waves 
available through the signals from secondaries of CTs & CVTs for the purpose of 
calculation of optimum moment of the switching the circuit breaker and issue command 
to circuit breaker to operate. 

7. The device shall also have an adaptive control feature to consider the next operating time 
of the breaker in calculation of optimum time of issuing the switching command and 
optimize the switching behavior as necessary. In calculation of next operating time of the 
breaker the controller must consider all factors that may affect the operating time of the 
breaker. 

8. The device should have display facility at the front for the settings and measured values. 

9. The device shall have self monitoring facility. 

10. The device shall be suitable for operation considering transient and dynamic state values 
of the current and voltage from the secondary of the CTs and CVTs. 

11. The device should be PC compatible for the setting of various parameters. During the 
switching operations, current and voltage waveforms and other parameters shall be 
recorded and saved together with calculated values. Recorded waveform shall be 
downloaded on to PC for evaluation purpose. It shall also enable downloading of data 
captured from the switching events. Window based software for this purpose shall be 
supplied by the contractor to be used on owner's PC. 

12. It shall have self monitoring facilities. Faults which impair the functioning of the device 
or peripheral components, failure of trip voltage or sensors shall be displayed visually and 
shall give alarm. 

13. The device shall be designed to operate correctly and satisfactorily with the excursion of 
auxiliary A/C & DC voltages and frequency as specified elsewhere in the specification. 
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14. The device shall have time setting resolution of 0.1 ms or better. 

15. The device shall have sufficient number of output/input potential free contacts for 
connecting the monitoring equipment and annunciation system available in the control 
room. Necessary details shall be worked out during engineering the scheme. 

16. Supply of all the necessary accessories required for the successful operation of controlled 
switching device shall be in the scope of supplier of the device. 

17. Modification of existing CB & BCU panel schemes with CSD interface, necessary 
wiring, mounting of relays, contactors etc for successful operation of CSD is in the scope 
of bidder. 

1.3 BILL OF QUANTITIES 

SI. 
No 

Description Unit Total 
Qty 

1.  Supply of Controlled Switching Device (CSD) for existing' 400kV CB 
[CGL Make] along with all accessories like transducers, aux. 
relays/contactors, diodes, switches etc as required complete in all 
respect (except special cables) 

Set 2 

2.  Supply of special cabless  for CSD [for CGL Make CB] 
Length = distance from CB to BCU panel 

m 125 

3.  Supervision of Erection, Testing & Commissioning of supplied CSD at 
site (includes making of cutout in BCU panel, modification of existing 
CB & BCU panel schemes with CSD interface, necessary wiring, 
mounting of relays/contactors, diodes, switches etc) [for CGL Make 
CB] (1 Lot per CSD) 

Lot 2 

s  Special cables other than 1100V LT Power & Control Cables required for CSD shall be in 
bidders scope. Only distance from CB to Relay panel has been provided at Si no. 2 of BOQ. Total 
requirement special cable qty. is to be estimated & supplied by bidder based on no. of runs etc. 

'Details of Controlled Switching Device (CSD) application and make/model of existing 420 kV 
Circuit Breakers at respective substations is as mentioned below: 

SI 
No 

Substation SLD Drg 
No. 

Dia. CB with/without PIR 
CSD used in switching of - 
Main Bay CB 
(404) 

Tie Bay CB 
(405) 

Main 
Bay CB 
(406) 

1 Kothagudem 
S/s 

TB-3-377- 
510-001 

404-405- 
406 
(GT-Tie- 
Line) 

without PIR; 
Transformer 
application; 
CGL Make, 
Model- 
400-SFM-50AA 

with PIR; 
Transformer 
application; 
CGL Make, 
Model-
400-SFM-50AA 

- 

NOTE: 
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1) Total qty. in BOQ may vary by ± 30%. 
2) CSD will be mounted in existing BCU Panel (BCP#03) installed in S/yard AC Kiosk. 
3) Supply of relay/contactors, diodes, switches, cables, lugs, ties etc required for connection 

of CSD in existing BCU panel and interface with existing circuit breakers is deemed to 
be included in bidders scope. 

4) CB scheme, Control & Protection scheme shall be provided to successful bidder. Bidder 
shall modify the relevant sheets of the scheme to show CSD interfaces and submit in .pdf 
format for review/approval at Contract stage. 

5) Enclosures: 

SI 
No 

Drg No. Description 

1 TB-3-377-510-001 (R6) Single Line Diagram of 400 kV Switchyard (Kothagduem S/s) 

2 TB-0-377-510-002 (R7) (Sh-1) 400kV Switchyard layout Plan (Kothagudem S/s) 
3 EH5-4463-01 (Sh-1&4) GA drawing of 420kV Circuit Breaker (400-SFM-50AA) 

4 SKETCH GA drawing of BCU Panel (BCP#03) 

1.4 TYPE TESTING 

Bidder shall submit valid type test reports (as per relevant IEC/IS standard) for the tests carried 
out within last ten years from the date of LOA (i.e. 27.12.2014). The reports should have been 
conducted on identical or similar equipment/components to those offered. In case type test 
reports are more than 10 years old (from the date of LOA) or the reports of type tests are found to 
be technically unacceptable to BHEL/Customer, the type test shall be conducted by the vendor 
without cost and delivery implication to BHEL. 

1.5 SUPERVISION OF ERECTION, TESTING & COMMISSIONING 

Bidder shall quote lump-sum price for supervision of installation, testing and commissioning of 
CSD for each breaker at each site. The required instruments for testing & commissioning shall be 
brought by the bidder and shall be taken back by the bidder after successful completion of testing 
and commissioning. 

1.6 QUALITY PLAN 

The contractor shall carry out contract works in accordance with sound quality management 
principles which shall include such as controls which are necessary to ensure full compliance to 
all requirements of the specification & applicable international standards. These quality 
management requirement shall apply to all activities during design, procurement, manufacturing, 
inspection, testing, packaging, shipping, inland transportation, storage, site erection & 
commissioning. Contractor shall submit detailed Quality Plan for BHEL / customer's approvallt 
will be the bidder's responsibility to get its QP approved from the ultimate customer. 

1.7 PROJECT TITLE BLOCK 

The drawings / documents submitted shall be project and product specific and shall incorporate 
following details: 
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a) Project Name 	: 400 kV Switchyard at 1X800MW Kothagudem TPS, Stage-WI, 
Unit#12 

b) Customer Name : Telangana State Power Generation Corp. Ltd. 
c) Consultant Name : Development Consultants Private Limited 
d) Contractor 	: BHEL 
e) Customer LOA no.: CEE/111/KTPS-VII(1X800MW)/D.No.150/14, Dt.: 27/12/2014 

- - X X - - 

Page 5 of 5 



T
R

A
N

S
M

IS
S

IO
N

 B
U

S
IN

E
S

S
 G

R
O

U
P

 
B

H
A

R
A
T

 H
E

A
V

Y
 E

L
E

C
T

R
IC

A
L

S
 L
IM

IT
E

D
 

T
B

-3
-3

7
7

-5
1
0
-0

0
1 

W
.O

.  
N

o
.  

8
4
0
0
5
 

hi; 

0 
''' m, 
-,041  E

F
F

E
C

TI
VE

LY
 E

A
RT

H
E

D
  

5
0

 D
E

G
.  

C
.  
 

V  
Y 

.1g 
gAl 

Rg 

ih' N
O

.  
O

f P
HA

S
E

 

S
Y

ST
E

M
 F
A

U
LT

 L
E

V
E

L
 (
k
A

 fo
r  

1
s4

c)
  

LI
G

HT
N

IN
G

 IM
P

U
LS

E
 W

I T
H

ST
A

N
D

 V
O

LT
A

G
E

 (
kV

p)
  

S
W

TI
C

H
IN

G
 I

M
P

U
LS

E
 W

IT
H

S
TA

N
D

 V
O

LT
A

G
E

 (
kV

p)
   

P
. T

.  
W

IT
H

S
T

A
N

D
 V
O

LT
A

G
E

 (
kV

rr
n
s)

  

C
R

E
EP

A
G

E
 D
IS

T
A

N
C

E
 (

m
m
)  

S
YS

TE
M

 E
A

R
T

H
IN

G
 

A
M

B
IE

N
T

 TE
M

P
E

R
A

TU
R

E
 

10 

k

N 8 2 

N

S 6 

3 

S 

(  
A

L
L
 DI

M
EN

SI
ON

S  
A

R
E  

IN
 M

M
 ) 

8Z 

;61 	ra/.  !s;  

I 8 
1— 

0 8 
 

0 1 

0  
0 8  

3 
0 t 

CV 

LO
O
-O

lg
-

L
L
E
-

E
-

9
1

 

O 
c•J 
0 

0 
0 
C-) 
0 
CC 

0 

0 

r 
• 

a 2 ;71 a 8 .5, :-.' ;.; "2  & 8 E. 8 
c.. 

5.' I  
P.s , a ,  181812211 

I 

ti 3 8.1 I I 8 I I I I 8 I 8 1 I I 

E' ' 1 t i I i 1 i 1 i .O ■ 

ly 2 8 g• c a O' g r' :- ! :•• .  •  e.., I 1 

,-, 1 I. 

D
E

S
C

R
IP

T
IO

N
 

4
0
0K

V
,  

3
1

5
0A

,  
5

0
K

A
 F
O
R

 3
 S
E

C
,  

3
P

H
,  

S
F

6
 C

IR
C

U
IT

 B
R

E
A

K
E

R
 W

IT
H

O
U

T
 P

IR
 

4
0

0
K

V
,  

3
1

5
0
A

,  
5

0
K

A
 F
O
R

 3
 S

E
C

,  
3
P

H
,  S

F
S

 C
IR

C
U

IT
 B

R
EA

K
E

R
 W

IT
H

 F
IR

 

4
0
0
k
V

 3
1
5
0A

,  
5

0
6

1
 F

O
R

 3
 S
E

C
,  

3
P

H
 H
C

B
 IS

O
LA

TO
R

 M
O
T

O
R

 A
S

 W
E

L
L

 A
S

 M
A

N
U

A
LL

Y
 

O
P

E
R

A
TE

D
,  M

E
C

H
A

N
IC

A
LL

Y
 G

A
N

G
E

D
 W

IT
H

 O
N

E
 E

A
R

T
H

 S
W

IT
C

H
 M

O
T

O
R

 O
P

E
R

A
TE

D
.  

14
0

0
kV

 3
1

5
0

A
,  

5
06

4
 F
O
R

 3
 S
E

C
.  

3
P

H
 H
C

B
 IS

O
LA

T
O
R

 M
O
T

O
R

 A
S

 W
E

LL
  
A

S
 M

A
N

UA
LL

Y 
O

P
E

R
A

TE
D

,  M
E

C
H

A
N

IC
A

LL
Y

 G
A

N
G

E
D

 W
IT

H
 O

N
E

 E
AR

T
H

 S
W
IT

C
H

  M
O

TO
R

 O
P

E
R

A
TE

D
  (

H
IG

H
 L

V
L

)  I
 

4
0
0

k
V

 3
1

5
0A

,  
5

0k
4

 F
O
R

 3
 S
E

C
,  

3
P

H
 H
C

B
 IS

O
LA

T
O

R
 M

O
T

O
R

 A
S

 W
E

LL
  
A

S
 M

A
N

U
A

LL
Y

 
O

P
E

R
A

TE
D

,  
M

E
C

H
A

N
IC

A
LL
Y

 GA
N

G
E

D
 W

IT
H

 TW
O

 E
AR

T
H

 S
W

IT
C

H
 M

O
TO

R
 O

P
ER

A
TE

D
.  

4
0
0
W

 3
0
0
0
A

,  
5
 C
O

R
E

,  
50

1c
A

 F
O

R
 3
 S

E
C

 1P
H

.  
C

U
R

R
E

NT
 TR

A
N

S
F

O
R

M
ER

 

4
0

0k
V

 3
0
00

A
,  
5
 C
O

R
E

,  
5

0
k
A

 F
O

R
 3
 S
E

C
 1P

H
.  

C
U

R
R

E
N

T
 TR

A
N

SF
O

R
M

ER
 (

H
IG

H
 L

E
V

E
L

)  

40
0
k
V

 3
0
0
0 A

,  
2
 C
O

R
E

,  
5

0
I
A

 F
O
R

 3
 S
E

C
 1
P

H
.  

C
U

R
R

EN
T

 TR
A

N
S

F
O

R
M

E
R

 (
M

E
T

E
R

IN
G

)  

4
0
0
kV

,  4
4

0
0

p
f.
  1

P
H

.  C
A

P
A

C
IT

IV
E

  V
O

LT
A

G
E

  T
R

A
N

S
FO

R
M

E
R

 (
3

 S
E

C
O

N
DA

R
Y

)  

4
0
0
kV

,  
4

4
0

0
pF

,  1
P

H
.  M

E
T

E
R

IN
G

 C
A

P
A

C
IT

IV
E

  V
O

L
TA

G
E  

T
R

A
N

S
F

O
R

M
ER

 (
2
 S
E

C
O

N
D

A
R

Y
)  

3
6

0
W

,  
20

K
A

,  
1—

P
H

,  M
E

T
A

L 
O

X
ID

E
,  G

A
P

L
E

S
S

 T
Y

P
E

,  C
L

A
S

S
—
N

 S
U

R
G

E
 A
R

R
E

ST
E

R
 

4
0

0k
V

,  
1
2
5
 M

VA
R

 B
U
S

 R
EA

C
T

O
R

 

-F. 

1 

w 

x 

I 
4 
wi ._ .., ., A 3 • .1, .S.S. , -s, 

0 

0 
I- 

rt 
0 o_ 
0 
O to
Z 
0 

• w 
cc 0 
LA 
Z 0 

< 

I—
M 0 LA y 

0 o_ 

1- 0  < ° 
cn X 

• 
Z 

Z 
< 

6 

I- 

0 
a. 

 a. 
rn 
z 
4 

O

• 

M 
Z 
O z 
U 

z 
z w  

°- 0 
D < 1.1.1 VI le 

W 00 
O U 

X 
I— La

La.1 

2 VI 

SI
N

G
L

E
 L

IN
E

  D
IA

G
R

A
M

 O
F

 4
0

0
k

V
 S

W
IT

C
H

Y
A

R
D

  

32 

5 i 8 	.. 
0 0 0 	

.4 

I 4  

W  7 1
iii  litlit_  C g 
itJ T7  T7  RAL9  • 

m  g 	Oa e 'a' e 	 1 	1 	1 	I 	1 
ig . . gi 	ig e . efa 	a§u u ia 
a t  as  a Iv 	11 	v I v i s 	it v v 1's 
0 belt!: to 	 41111d b 1.,, 4.1 	4  11:tur,--14 

C E E V 
6 8 0 8 	8000 8 	800 0 

“ 
8 8  

--.8 

Tr.; 
rn- i 
0; 

5 8 

rsi 8 

8 

"5! 

D
IS

TR
IB

U
TI

O
N

 O
F 

PR
IN

TS
 

0- 

O 

CNI 

5 I 8 
I I I 

-1 I 
7 	i 	

c f g 
E.■ z 	

i 
 TT T 60 
1-14$-  8 / 4-8 

111  _, 

	

8a e 'a' e 	I 	III 
1 ..gi 
it .8 8  1a 

— i 8 	
1., 	priur 

td 
La 	 8 8 8 8 z 	 4 i 8  .71 	 i 
U 2 	• "TA TA c 1 g 
°i 1 

.,1  
i mow 	,-.1.p ,L- - L--1 ...,rlig 

...- 
t”' g 0a 6 `are 
2 
.1 0 

5 E Ii I .9  1 	: E' E'
8  
: : i 

F
cE
l L1217,9__TI4.41-i- 14- 1  
z  Lcs-am 1 e e e a `are . - 

o°3  

8 8 0 0 	8 8 8 e 
!!! 

9 	999 	 9 	si  

1
le a 	 gie a 

	

I 	I 	I 

	

18  6 8 e fa 	if u 

	

“g .g g 14 	4 I 

	

41 	w..D w. , a a 	 

	

s 6 E V 	 E 	 ec 

	

8088 8 	880 0 5 * 	ix 

	

i /2 	0 I- ,.., 
0 m 

WI ... 
i 	i 	I 	I 	 0 

ii 6 6 ii 	1 1  e St e la 	 03 0 
it a g 78 	gg g v Iv a--to-6.—i4 	a...to-6.-4a 
C a 	r a t t 
6 8 8 G 	8 8 8 0 8 

U 

Vc "7' 

2 

2 

0 

U  re 
Q 

y
a
O  

g 

0 

P
R

/ R
D

 S
d

i f
 A

S
 S
d
i —

 

8  6 
C 

CL In

8 

g  

o 

JO 

3 

Lt'  

O 

luodwoo aLq Io isaJapa aLq oI i0quaLin4ap Amain) u! 4qoa8pu! Jo inoaJip pasn aq Lou Isnw p 
main n131210313 AMI3H .I.Vdt/He to Apadoid aLp s! Luawnoop sly) a° noIloliuolu! 241 

1VILN3OUNO3 ONY 1HOIN Ad00 

MVO 2 NOS 'ON ANOIN3NNI 

JAM 11.1Vc1 'Ma af911111100 



. 
. 

. 	 . 
IPPffiikTO 

- ° 
g I 	i i 	6  i 

_ 
Ise 

',j 

Neial a/a a 
navat 

t 

41111141/ 

I awns - Le- 	400111) • 1 (IS 	IA 	• IN 
al 	e 	1 	Z 3 

I 
I 

I 1 
, 
a 

1 

p .-= 

ii 

I 
a 

— 
a a 
Ili 

_ 
II_ 

4 

11 
• 1 

aire .._...E...IIIIIIIIIIIIIIM .., 1 	i  , a 	 joie  3 lifilii 
lin 

': VNAI, la ma cam a s a all 1114 5  - 
NV' 	..._. 

1 	.4, 

..L 

.111 

Till 
•• 

IL 
.E3 

• 

_ 

• 

4 

_ 	_ 

.1 

_ 

." 

rm 

3 

..,, 
gilli--3  4 

3 
z 	! 3 till 

A --,  

t 

• 

! 

o r c wo . , 
---ee-1- IMRE 9 MI1 MC 8 IMI ME 8 

MEI NM JIM 
,... 	@ 	NM #. 	- ME r;■w ■:■::■:■,0.1.3. .• Wi llIMMEAllgall MIR  1•111=ZZA• MIMI! 

ff  
# 

s,  I MillidEINIIIIIIIIIII 
s.am..rimi ma au as,,A 

Mill 
MIL MU. 

c 
0 1.2 	i # 

. ., IINEINNIIINhinermaniimr 6 	i . 
. . c,c , 	.. em,c 

: 
,iiim  
.. 

c lbw  
: .. 4 ..., k1 --. 

E._ I 1.,............... It II .. 	.... 	....„ ti  
'I.  5 

0000 ."" " . 

 	- BM 21 ESNIIISIRMS 
12 .111.1 •. ErraWilli an Elm ; . u " 11 	, 	i 

@ 	3 	i Imm II :mmE 
MINI111311111111111111MINI 

,tw.m: 
" e 	••••111 
1-  ,== 

- . 1 	11 	. il 
'-'-' - - !EV°  II  IRW.L,  21F i _Effie -  lq ! , 'TM ii / 

- -"" 30,0  " '-11121:211:1111:1======== a 	i e Ea 	1' pi 1 

Id ti 

1 
E-4 

 
regeelig• .c .. 	la ir-, r" 

i 
.11.* 

,1 	I 

-5 - I,  A ;11■.: INK ,■-•M! 2■■ 2■.■ o o 51dgeogegia:.-----, 
hli3343Z3L"  1E -I/ 

I 	'.i. i'-.'  r^  MIMI Mai MEI SIM / 	,/ 

• 
1 (/' 

liroci ■m 
Mal IIIIM 

.,■::1:: ■2v.... 11  , 
.6_. 

NW ■ 
.1111111111.1 

2= um ° - II 
..i,e 

._ BB. B'She BB'. BBmidit  - t . . . 0010 .., milm■imimi■iminii:imil ''." 1 2  il -, 	it 
11 I 1111 I 111  

Olti 

ar 
8 a 

w:■ ;■■ ;■■ ;■.. 
1111N.c 

6 

- 
g 

.1i 
. 	k 
, 

11. 
.g  g i .' al g a 

- 
• 
&I IN 

11 
II 
Ns 
so 

1 . 

. • 

. 

8 z c .-: c 

on 

. 

., 

., 1 1 
iii / 

_ g g 
2  

'N 	I 

1  itii 
00 Es 

MN 	 -,..E.J'ammem.m...■.. "  am...■.s. IMO MA _ I _ 
• 
■ MI .. q  ME il• larils, Ai ilf aril Mb ailli711.1 Eli iil 	ri. _ p _ I pi  NB ON ,, OM"-  Mail "P wils.,._ ,8 1 	/.,/ -NEE. - mem: 

■( 'fii'ME 
6 	1 NE WE %IDE AM - 	r 

,0 o 0 
< f 	'A 

A.' A ■ 
Airldr.e, a 

. 
p I ,E!:1113/71=MMIE .. Aq . .V. .... 

• Nrir•rIllmININNINNINCI111 
1 .• 

03 
/ 

1 	H0131,37:I 
i . 

I t 
I g i 

i 	1 

........" ---- EF.TEE.. V 
A 

• 

1 1 
"i 

117 illal 
1 

E EVI L .' 

'V  

' 	• 

; 
' 
':ET4 

OAT 11,711 
"/Inlahle 1/01•It• .1 

. 1. 

IIpr 
 

. 2m;m1_•■smi., 1 	I .g ETC"  
i 3 

gag 
i i 2 E 

1 ri i  

lid 1 • 47.7:7!1,  .. 
-14.......--.........--14-.. gg INIMMiliglin ....-.. I , 41 	50 11E

t2■.-..■., .4 . a . . 	I 0 0 v F., 	, V 	8 	p0a., a 
.... 

NIMIN it 1 / 	II c 
k-_,, 	• 1_,117 -  .! 

WM 9  
---. 1:3- 	• 

, • 	t, 	I ' 	, -. 	1 
" I. 	iliill 

' INI, 
c, .211. -.....aa, ..... 11...jr  li Q II 

IiiriEW.,iii, _ 
VIli 

aail.....-,- 
' 
I., 	• E- 
il  

° . -1;;Ine-sa ., 1.: 11 . 1.,-- 	. J.% 
., 

........ 
I ' I 

, _ .... .. , 
i 	1 

. , 
4, 
.. pr..: 

.1 

I k..1:1;41J 

„„ 3g C 	a 2 Aff33aa a 	p•.,,, 
...., 

. 4111141.tr 
-, II  II41 

.„„„ 
.. _. Iggr,-,=,  

rL,1, irelon...::01111 

.i. 

„ , 	......_. 
... ITEEI.......•••••••."• 

*4 • . , 	....„,,i,”,.., '3111111 ._ 
4,4 II il ill Illinprilli -111! 

...,.......n. L.,' JAIN 02,11. IMO 

® I i 	i - - 

--, .„, .. . 
: 

g 	g g 
"":, 

,, 	1 	_ .-.. - 	, 

..,/ 

'a' liiii r - 
,Inili imp i  .. i i 

-II 
1 

II 
I 

	

I 

.,:,

I  

I 1 '1  ; ; g 	g g t i t $ 1 i • 
g 	 1-=1  ',! 	.l !IC . 	i' -- . A 4 A 	A 

"" 
.. 	., - g  

_ 01  
1 I - . - 

fl 
- t 

--,-, 
--1  - 	 s'liPia -  

P7,- 	
'.-- k 

■ T7::: . ii / 	i i " I WO i 1 1 
Ell .....m.,, 4 4"" .; 

- 
.1 	...0.. . liffal• allOTIEN 	. -',1 • 0 il  ! h!iiiitill".A..1 •12pf: NA: 	mrox ....-...vvorree..* N r 	4 1•r.' 'IF .• wi r 1 Iff ° iiiiiiitiii  

ar a• 	f_Dg'ag000  
3 

s 
- 	I 	 . 	---I- 	 r- 

"`" 	•.,--r. ......"=::=::."..r.=:... " . on  
............ 	 ........... I 



• LI 	 1 	 t.,i 	I'm 	• 	Cu 5 f ap. AL IUDEralk Ertl.h...A6101TAtTIVTLJULT 	co 	 I 	(a  / 

co 

■ 

A
N

G
L

E
 P

R
O

JE
C

T
IO

N
  

C
ro

m
pt

on
  G

ro
ov

es
  L

t 
 

=
M

E
W

  D
M

SI
O

N
 

A
M

M
O

,  M
O

M
 

D
:E

H
5

-4
4
6
3
-0

1
1

/0
51

  

co 

1 g 

Ee'l OLrN 
fl W 

4 
E 

---SS2 I 
— OCT 

I— — I Ei 1- z - 
.."■......-.... w 

I.- III 

_ 

"sh, .,101.11111101111lio 	. 	iiiii 	111,111.1,1110.11. 	111111111111111111:1111111111111 i 

K.....sigirAi  

...:>:\:111. 7 r 
M W 
0 

(X a. to  
•C 
•.K o N iv  ,,..;.;,,,, .I I. III 1 ulivillium II. 	, 	1,01 	lir! 	1.1111111,1 , 11, 	illimumilium 1111111111 ■■Iripv  „rainimpr 

aea 7 

z 
Z 

1  E 
E 11•11r i 122 

:G
E

N
E

R
A

L
 A

R
R

 
W

IT
H

 P
IR

 
 

vi)al 

IM
EN

S
IO

N
S

 A
R

E
 I

N
 

N 122 	1 1ST— 
III 

: 

r■ 

_ 1 Vt° 

w 

 
eico 
0 C.) 

o— 

	 86T9 	 
9LTI 

evl 

MY. • 
0 w  

...r 
a c., 8CS9 

i .. g _. ..... 
n  
, 

. 	
89SL 

00E0 
, ae 

10
.1

50
/1 

4,D
T.:

27
/  -r, 

0 
D 
0 

ce 
I 

_ 

ti 

g 

8 
, 
0 
P 

i w 

a 
re 
CL  

1 

. 
5 N \ 
0,  
\ 
,. 

X 
0 
0 C  

 
M 

.13 
...J 1/4 ° 1=1 

z 
ti 

< -r.7.''"Nridglon 	Alm ill,.111 	101,111 	1 1 I I i 1 uP101011110 	11110111111 111111111 111111111 	t 
• 

6  E L 5 R 
0 
w  . 

op 
-‹ 

o .,„,:-..,.. 	.VIII 	1 m1.1" 	111 	1111111 	liwnwil mill 111,111111  , 
il 	° R 8 

t  
P V\  I - 	A -1.--1 1 

rs x 
.r) 
0 .- 

4 

t 
0 
LIJ 
he 
U) 

' 
I 

J c 
—, 

•. 1/I
TC

HY
/R

D  
AT

  1X
8C

  
:L

AN
GA

NA
  S

TA
TE

 

w 
X 
- 

Ci 

1 
g 

.- 

.- &
 D
A

TE
 :  

1
4

5P
' 

15 

0 
cl 
M  (A 
x 

LLI 
CI 
o. 0 D c, 

- 
I 

. I .. 3 
Wili-iici T - - M Jzi 

I.- 
4 

I■ 
_, • • . 

ra 
ai 

2 co 
Ct 

2 
g 

5 
S 

c 
0 
> 

I- • 1 Z 
4 
Oi i 

mg 1 g3a1 [5 

(..) 

t 

0 
igogsg 

6 

0 

5 

c.) 

bi < 5 

a_ 

0 z 

111 --OLEO- I 
lal vi ■2  

71 
XJ x 

7 
-r;#4. .f.".2.7 11 	011,11,1 	1 	1 	NIA,. 	.11,110 	11,11,1 	1111, 1,, 	I, 	1 	11111 , 1 	i 	ri 	I i 	1:11, 1111 	I • \ Zo_Xze:13 a 

agek
ta 

N.74.4".196.0. 	H 111111'1 I I IIIIHIli 	i WWI 'Will I I I  I.111 	1 1 WW1 all! 1 111,1 1111 I ' le /\ 0 •• cs.I ...; ,..„ a A 

dlir I  • _ Z In 
X 

C L p + I 
CC 

. . 
0 

i 1 

.  
4 
si o 

. 
oi 
to ri 

,0 
R 
OW 

a; ,_ 
o,I  7;  

04.  g 

el 

0 

1 
t 1 

e 
II. 	1 1 1 1 c n 2 

1 
0 
N 

1 

1 	 2c 

k _ 2 

E
E

  S
TA

N
D

IN
G

 

2 0 
5 8 

W x  x  
8 

—I 

g E 
CU ,/....\r:lilla 	iii:i riThilililoilh, 	, I 1u 1 1 illimilidlio 	1 111 11111r1 1111,1 I I 111[11 	I 

0111 
■ 

' • 
. 
• 

I w g 
c°  
0 
Z 

W w 
m CU ,..„70., 	um 	Hilutli 	rililliti, 	. 	i 	1 1 1 	I 	I 	riurililli. 	1 111111111[1111i11111.111111111 	I Iv 1  . 

It Eigg 

_ 
Is 

II 

i 

R
EV

IS
ED

  
AS

  
P

ER
  
m

u
  

M
A

R
SH

A
L

L
IN

G
 B

O
X

 R
S

 

I
 R
EV

IS
E

D
 FO
R

 D
IM

EN
SI

C 

'R
EV

IS
E

D
 F

O
R

 M
AR

S}
 

R
EV

IS
E

D
 A
S

 P
E

R
 C

l 

(7) 
,x  

— 

in M CV r- 0 z  
._. •-• La. 	 I 	 W 	 I 	 PI 	 I 	 C.) 	 I 	 co 	 I 	 4t 
Sal 9/ TIO-E9t,ir -QH3.0N*021a I 	

i ASV ienoa 	NI 	Al 	 CI3111111 S3AV389 NO1d11083 

I nrInnv -A nwurti I wnnnm xi 

03  VJOSUO3  AotAd WNW* 

L 	

peon oq iou wogs w loguoppuo5 ral 
wownoop spa tii pouppicso uorgrwicom IN 

mrirt I nw mit la nannnnv A 



C.. 	 I 	w 	r !wiry 4,..cy aT erl NU I %A.9:5r% CIJIJ%•/461VPd/AL. r rm.riJuL. 1 	PI 	 I 	44 	/ 

— 

E
 P
R

O
JE

C
T

IO
N

 

pt
on

  G
ro

ov
es

  L
t  

G
E

M
  D

M
EI

O
N

  $
3  

NA
M

 

.
 

— . 44
63

-0
114

/6
1R

4I
  

03 == ..._,, 

ID
R

G
.N

O
:E

11
5—

  

CD 
== 	- 

O  == 

== ----S S 2 	 .....-- F.7. 
— = _ -- == I I- 

w 
— 

.. 	 DE 
... 

.4- .. ,,,Abl 	.,,,,,,,,,,,,,,,,,,,,,„, 	,,,,,,,,,,,,,,,„. 	1,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1 
- i7  

V in 
M 
LL.1 
0 

cLce 
(n  * o 

o n 1,,,, ,,,..._„•,2 	■ 11101 Hutilluill in 	, I 1 1 III 11111mm 	pull iituill1111111 u g Elpriainiik..Nampre N 1  In E 
E A ■ilr m..-.. 

12
  
TI

TL
E

:  G
E

N
E

R
A

L
 A

R
R

i 
W

IT
H

O
U
T

 P
IR

 
 

eL  

I
 G
C

B
 T

Y
P

E
:  
4

0
0

—
S

F
M

- 

I  A
LL

  D
IM

EN
SI

O
NS

 A
R

E
 IN

 r
  

7
 n . - - 	0 22 	122 	ITST----  E.. 

111 
cr, 

_ 
O 

== 
= 	k = 

=  

LiricT 

,....„ 

_ 
tn. 
0 N 

.., 
12 o L.... 

	 5809 	  
%,D 

- .4- 

9SQ9 n---o 0 ii. 	• N 
ql 

2t, A gt 0 L 
.-. .... cr) 3 e e  x 

irt 
i ri 

r•••• 

M 
CI 
o 
ce 

ID 

I 

0000 

1 
31 

— 

z a 0 re 0- 

C.1  
g 
4  
-7.<1 
- 

LP 
5  
8 0 
■ M 

.J ■ I. a 1- 
4C 
Z rilidifizh.1„„„„„1„., 	„„,1„,1,,1,1„1„ 	iii,,,,,,,,, ,,,,,,,,,,1„,t • 

ig 	, 
1 k / ..., .,,, be  

51  
2 

p ,,,E0 < _ . 
0 

isior. 	i 	1 	I 	i 	I 	i 	I 	I 	Ill 	I 	In 	, IIIIII 	i 	Hi 	I 	I 	I 	III 	111111111111 	1111111111111111111 	I r\  
8 --  

.--- 

 

4 

CI 
LU  
he 

I- 

/ 	-- M
TC

HY
NI

D
 A

T 
1X

8C
 

lA
N

G
A

NA
 ST

A
TE

  

D
E

V
E

LO
P

M
E

N
T

 

...„. 
i 
. _ 

&
  D

A
TE

 :
  1

45
P1

 

)1
S

3
1:1
0

.12
1V

 

LU 
0 I 

W ill 

1 
-i  

co 
2 1.1J CAZ .0 

g'  

2 
ci M 

I- 0 
4 

0 1-. . 
§ mw 
- 2  • • 

ce g 
L5 c 0 0 
5 > 

z 
at 

I 

— s. ■ I ffi t, 

l0c)!I 

(5 1,4 -c 0 

LU .. I 9 . 	_ 
I 

Ll.li 6 11'2  Xi 
0 . ■ = 3 @BE.2;o m•----(6.4.\ , 	„„,„,„„,„ 	„„„,,,,,,„„, ii,,,,,,,,,,,,,,,,,t gg-Ili 

I 	1 
11.■ AI '41% .. 

0 
¢ 
z 0_ 4 z . 0 in 0 kiiiii.‘.40wirsifiliiiiiiiiimi..iiiltiliiiiiiii■ gimiiiiiiiiiiiiiiii 	

I  MI •r Nil 
a 

ZOM.ri_.■1 
•• cs, 

LI, 0 

— ca■■ 1 •••■■= ,-- WMIXd< °Mr 0 — 0°4[00 
I 

P 

0 0 

P.: 	0 

0  

.... 

0  

,1 CI 

.. 
01  

.. 	I 0 0  
cr, 
(n  

SSoqim  
w 

z 

_ 

1,.. 
o 

I 196-- 
i 

i 

1 

w 

N 

1 
— 

m 
2 gixo 

5 L., — 

) 
g 8  ° 

N  
re  ,......._ _J.\  .,, .„,„„„„....„„,,,,,,„, 1,1„,,irw„,1,1,1„„, I - 	It/ 

'I. 
,., 
cl• & w0E5 Z m CU wziwi III ii II III V III 	111111I I I 

Nki.■/ 
1 	ill 	1 	in 	11111111111111111111W 	1111 	I 111 r \ • E g  o z 

RE
VI

SE
D

 AS
  P

E
R

  S
TR

U
T  

R
E

V
IS

E
D

 FO
R

 DI
M

EN
SI

O
 

1R
EV

IS
E

D
 A
S

 P
E

R
 C

U
: 

U) 
E

 

0 

,— 

0 N 
0 

t 1 

- 

0 

=-• 
1 
iX 
U. 
0 Lil 

CC 

2  
M 

.-•, 
IA ./- rn N .-Z O 

I.. 	I 	LA 	I 	PI 	I 	C.3 	 Pi 	I 	< 	I-1 

4/11 9/00-£94t,-SH3'ON'OUCI1 	 iNSV ienoa 	NI 	Al 	 0311V111 S3/013210 NaLd1"40210 

1 •Nnntw-1 ',warm I wnrinm u 

p wawa) Jopd Inagua 

le 	

pawn NI IOU map 4? paucompeo s! 
wetunoca sly; Lig poulauca uonau.uom IN 

mart I nw kw I a rta•%rtrorm -I 



' _ I 	I 	I 	I 1 	1 	1 	1 	1 1 3. 	j ../1, 	,I 1 	1 	1 	1 1 1 	1 	1 	1 1 	1 	1 	1 	I 

1 	1 	1 	1 	4 

1 	I 

11 

 II 

I1 $ 

— 
— 

[I g CO 

■ • 

III 

I_  

— 

—. 

— 
— 

.— //////, 

,— e'7,,,, / 
7777777 
eAAAAAA 

— D 	A 
eAAA,AA 

— --0-- isi 75C 

.... 
i 	 
e/////e 

11 

75B 

— 
i  

7  5A 

ilill 1-1-TTI 1 	1 	1 	11 --1-1-1--  11 	1 	1 	1 

Ev 

G
A

 D
ra

w
in

g
  o
f
 BC

U
 P
an

el
 (

BC
P

#0
3)

  

OE ZZ 

Cr) 



ELIETKAM31 

"h" Project: 1x800 MW KOTHAGUDEM THERMAL POWER STATION STAGE VII, UNIT 12 & 
4x270 MWBHADRADRI THERMAL POWER STATION. 

Customer: TELANGANA STATE POWER GENERATION CORPORATION LTD 

 

Section-3: Project Details & General Specifications Rev. No. 00 

SECTION - 3 
PROJECT DETAILS AND GENERAL SPECIFICATIONS 

GENERAL TECHNICAL REQUIREMENTS 

FMJECTDETAlLS 

A) Kothagudem TPS 
A)  

Customer : M/s Telangana State Power Generation Corporation Ltd. 

Project Title 	 : 1x800MW Kothagudem Thermal Power Station Stage VII, Unit 12 

Project Location 	 Paloncha Village, Khammam District, Telangana 

Nearest Railway station 	: Bhadrachalam Road railway station. 

Nearest Road Head 	: Khammam 16 km approx., Nearest Highway NH221 

(Vijaywada —Jagdalpur Highway). 

Nearest Airport 	: Hyderabad (about 200 Km) 

Chief Engineer (O&M), Kothagudem Thermal Power Station Stage 

Postal Address 	 : VII, Unit — 12, TSGENCO, Village - Paloncha, Dist. — Khammam, 

Telangana -507115 

B) Bhadradri TPS 

Customer 	 : M/s Telangana State Power Generation Corporation Ltd. 

Project Title 	 : 4x270MW Bhadradri Thermal Power Station 

Project Location 	 Ramanujavaram Village, Khammam District, Telangana 

Nearest Railway station 	: Manuguru railway station. 

Nearest Road Head 	: Khammam 

Nearest Airport 	 : Hyderabad (about 345 Km) 

Postal Address 	 : Chief Engineer (O&M), Bhadradri Thermal Power Station Stage 

TSGENCO, Village - Ramanujavaram, Dist. — Khammam, Telangana 

Section 3  OPI4 



Project: 1x800 MW KOTHAGUDEM THERMAL POWER STATION STAGE VII, UNIT 12 & 
4x270 MWBHADRADRI THERMAL POWER STATION. 

Customer: TELANGANA STATE POWER GENERATION CORPORATION LTD 

Section-3: Project Details & General Specifications Rev. No. 00 

1.1 

1.1.1 

SITE CONDITIONS (FOR DESIGN PURPOSES) 

SITE CONDITIONS 

a). Average rainfall per year 

b). Maximum hourly rainfall intensity 

c). Altitude 

1124 mm 

102 mm 

1000 m 

1.1.2 DESIGN AMBIENT 

a). Minimum Temperature 

b). Maximum Temperature 

c). Design Ambient Temperature 

13.5°C 

45°C 

50 °C 

1.1.3 RELATIVE HUMIDITY 

a). Maximum 85% 

1.1.4 WIND PRESSURE (AS PER IS:875-1987) 

a). 	Design wind speed 44 m/sec. 

1.1.5 SEISMIC FACTORS 

a). Horizontal Seismic Coefficient : As per latest IS : 1893 
Zone — III  

b). Vertical Seismic Coefficient : As per latest IS : 1893 

1.1.6 ELECTRICAL DATA 

400 kV 	415V AC 	240V AC 220 V DC 
48 V DC System 

System 	System 	System System 

Nominal 
400 kV 	415V 	240V 220V 	48V 

Voltage 

Highest 
2.  System 	420 kV 	457 V 	264 V 242 V 	55 V 

Voltage 

3.  No. of phases 	3 	 3 	1 NA 	 NA 

4.  Frequency 	50 Hz 	50 Hz 	50 Hz NA 	 NA 

5.  
Voltage 

± 5% 	+ 10 % 	+ 10 % 
variation 	 — 	— 

+10 % to -15% 	+ 10 % 

Section 3 	 Page 2 of 14 



Project: 1x800 MW KOTHAGUDEM THERMAL POWER STATION STAGE VII, UNIT 12 & 
4x270 MWBHADRADRI THERMAL POWER STATION. 

Customer: TELANGANA STATE POWER GENERATION CORPORATION LTD  

Section-3: Project Details & General Specifications Rev. No. 00 

6.  
, Neutral 	Effectively 	Solidly 	Solidly 
; Earthing 	Earthed 	Earthed 	Earthed 

7.  Fault Level 	
50 kA for 	50 kA for 	50 kA for 	15 kA for 1 

1 sec. 	1 sec. 	1 sec. 	sec. 

1.1.7 

1.1.8 

SYSTEM PARAMETERS 

Dry and wet one minute power frequency withstand voltage 

Dry impulse withstand voltage positive and negative 

Minimum Total Creepage 

MINIMUM CLEARENCE (AS PER IS: 10118) 

630 kVrms 

1425 kVpeak 

25 mm/kV 

Phase to phase (PP) 	 4200 mm 

Phase to earth (PE) 	 3500 mm 

Section clearance 	 6500 mm 

Minimum ground clearance from plinth level (Plinth level : 
8000 mm 300 mm) 

Vertical ground clearance to nearest part not at earth 
2440 mm potential of an insulator supporting live conductor/ equipment 

1 IOW wommouviow 
The bidders shall submit the technical requirements, data and information as per the technical data 
sheets, provided in Section-4. 

The bidders shall furnish catalogues, engineering data, technical information, design documents, 
drawings etc fully in conformity with the technical specification. It is recognised that the 
Manufacturer may have standardised on the use of certain components, materials, processes or 
procedures different than those specified herein. Alternate proposals offering similar equipment 
based on the manufacturer's standard practice will also be considered provided such proposals meet 
the specified designs, standard and performance requirements and are acceptable to the Purchaser. 
Unless brought out clearly, the Bidder shall be deemed to conform to this specification scrupulously. 

STAND 

The works covered by the specification shall be designed, engineered, manufactured, built, tested and 
commissioned in accordance with the Acts, Rules, Laws and Regulations of India. 

The equipment to be furnished under this specification shall conform to latest issue (with all 
amendments) of specified standards. 
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In addition to meeting the specific requirement called for in Sections 1 and 2 of the Technical 
Specification, the equipment shall also conform to the general requirement of the applicable 
standards, which shall form an integral part of the specification. The Bidder shall note that standards 
mentioned in the specification are not mutually exclusive or complete in themselves, but intended to 
complement each other. When the specific requirements stipulated in the specifications exceed or 
differ from those required by the applicable standards, the stipulation of the specification shall take 
precedence. 

Other internationally accepted standards, which ensure equivalent or better performance than that 
specified in the standards referred, shall also be accepted. The bidder shall submit copies of such 
standards. 

In case governing standard for the equipment is different from IS or IEC, the salient points of 
difference shall be clearly brought out in the offer along with English language version of standard or 
relevant extract of the same. The equipment conforming to standards other than IS/IEC shall be 
subject to Purchaser's / owner's approval. The bidder shall clearly indicate in his bid the specific 
standards in accordance with which the works will be carried out. 

1.4 TYPE TESTING, INSPECTION, TESTING & INSPECTION CERTIFICATE 

All equipment being supplied shall conform to type tests and shall be subject to routine and 
acceptance tests in accordance with requirements stipulated under respective sections. Purchaser 
reserves the right to witness any or all the tests. The Manufacturer shall intimate the Purchaser the 
detailed programme about the tests at least three (3) weeks in advance in 
case of domestic supplies & six (6) weeks in advance in case of foreign supplies. Purchaser reserves 
the option for getting any or all the type tests repeated on the equipment. The Manufacturer shall 
also submit type test procedure for approval of the Purchaser. 

In the event of any discrepancy in the test reports i.e. any test report not acceptable due to any 
design/manufacturing changes (including substitution of components) or due to non-compliance with 
the requirement stipulated in the technical specification or any/all additional type tests not carried 
out without any additional cost implication to the Purchaser. 

The price of conducting all tests and additional type tests is deemed to be included in Bid price. In 
case any bidder indicates that he shall not carry out a particular test, his offer shall be considered 
incomplete and shall be liable to be rejected. 

The purchaser intends to repeat the type tests and additional type tests on cables for which test 
charges shall be payable as per provision of contract. 
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The Purchaser, his duly authorised representative and/or outside inspection agency acting on behalf 
of the Purchaser shall have at all reasonable times free access to the Contractors premises or Works 
and shall have the power, at all reasonable times to inspect and examine the materials and 
workmanship of the Works during its manufacture or erection if pert of the Works is being 
manufactured or assembled at other premises or works, the Manufacturer shall obtain for the 
Engineer and for his duly authorized representative permission to inspect as if the works were 
manufactured or assembled on the Manufacturer's own premises or works. Inspection may be made 
at any stage of manufacture, dispatch or at site at the option of the Purchaser and the equipment if 
found unsatisfactory due to bad workmanship or quality, material is liable to be rejected. 

The Manufacturer shall give the Purchaser/inspector thirty (30) days written notice of any material 
being ready for testing. Such tests shall be to the Manufacturer's account except for the expenses of 
the inspector. Unless witnessing of the tests is virtually waived, the Purchaser/ inspector will attend 
such tests within thirty (30) days of the date of which the equipment is notified as being ready for 
test/ inspection, failing which the Manufacturer may proceed with the test which shall be deemed to 
have been made in the Inspector's presence and the Manufacturer shall forthwith forward duly 
certified copies of test reports in triplicate to the Inspector. 

The Purchaser or Inspector shall, within fifteen (15) days from the date of inspection as defined 
herein, give notice in writing to the Manufacturer, of any objection to any drawings and all or any 
equipment and workmanship which in his opinion is not in accordance with the Contract. The 
Manufacturer shall give due consideration to such objections and shall either make the modifications 
that may be necessary to meet the said objections or shall confirm in writing to the Purchaser/ 
inspector giving reasons therein, that no modifications are necessary to comply with the Contract. 

When the factory tests have been completed at the Manufacturer's works, the Purchaser/ inspector 
shall issue a certificate to this effect within fifteen (15) days after completion of tests but if the tests 
are not witnessed by the Purchaser/inspector, the certificate shall be issued within fifteen (15) days of 
receipt of the Manufacturer's Test certificate by the Engineer/ Inspector. Failure of the 
Purchaser/inspector to issue such a certificate shall not prevent the Manufacturer from proceeding 
with the Works. The completion of this test or the issue of the certificate shall not bind the Purchaser 
to accept the equipment should it, on further tests/ after erection, be found not to comply with the 
Contract. The equipment shall be dispatched to site only after approval of test reports and issuance of 
MICC by the Purchaser. 

In all cases where the Contract provides for tests whether at the premises or at the works of the 
Manufacturer or of any Sub-Contractor, the Manufacturer except where otherwise specified shall 
provide free of charge such items as labour, materials, electricity, fuel, water, stores, apparatus and 
instruments as may be reasonably demanded by the Purchaser /Inspector or his authorised 
representative to carry out effectively such tests of the equipment in accordance with the Contract 
and shall give facilities to the Purchaser Inspector or to his authorised representative to accomplish 
testing. 
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The inspection by Purchaser and issue of Inspection Certificate thereon shall in no way limit the 
liabilities and responsibilities of the Manufacturer in respect of the agreed quality assurance 
programme forming a part of the Contract. 

The Purchaser will have the right of having at his own expenses any other test(s) of reasonable nature 
carded out at Manufacturer's premises or at site or in any other place in addition of aforesaid type and 
routine tests, to satisfy that the material comply with the specification. 

The Purchaser reserves the right for getting any field tests not specified in respective sections of the 
technical specification conducted on the completely assembled equipment at site. The testing 
equipment for these tests shall be provided by the Purchaser. 

1.5 MATERIALJWORKMANS HIP 

1.5.1 GENERAL REQUIREMENT 

Where the specification does not contain characteristics with reference to workmanship, equipment, 
materials and components of the covered Equipment it is understood that the same must be new, of 
highest grade of the best quality of their kind conforming to best engineering practice and suitable for 
the purposes for which they are intended. 

The design of the Works shall be such that installation, future expansions, replacements and general 
maintenance may be undertaken with a minimum of time and expenses. Each component shall be 
designed to be consistent with its duty and suitable factors of safety, subject to mutual agreements 
and shall be used throughout the design. All joints and fastenings shall be devised, constructed and 
documented so that the component parts shall be accurately positioned and restrained to fulfil their 
required function. In general screw threads shall be standard metric threads. The use of other thread 
forms will only be permitted when prior approval has been obtained from purchaser. 

Whenever possible, all similar part of the Works shall be made to gauge and shall also be made 
interchangeable with similar parts. All spare parts shall be interchangeable with, and shall be made of 
the same materials and workmanship as the corresponding parts of the Equipment supplied under the 
Specification. Where feasible, common component units shall be employed in different pieces of 
equipment in order to minimize spare parts stocking requirements. All equipment of the same type 
and rating shall be physically and electrically interchangeable. 

All materials and equipment shall be installed in strict accordance with the manufacturer's 
recommendation(s). Only first-class work in accordance with the best modern practices will be 
accepted. Installation shall be construed as being the erection of equipment at its permanent location. 
This, unless otherwise specified, shall include unpacking, cleaning and lifting into position, grouting, 
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levelling, aligning, coupling of or bolting down to previously installed equipment bases/foundations, 
performing the alignment check and final adjustment prior to initial operation, testing and 
commissioning in accordance with the manufacturer's tolerances /instructions and the Specification. 
All factory assembled rotating machinery shall be checked for alignment and adjustments made as 
necessary to re-establish the manufacture's limits. Suitable guards shall be provided for the protection 
of personal on all exposed rotating and / or moving machine parts and shall be designed for easy 
installation and removal for maintenance purpose. The spare equipment(s) shall be installed at 
designated locations and tested for healthiness. 
The Contractor shall apply oil and grease of the proper specification to suit the machinery, as is 
necessary for the installation of the equipment. Lubricants used for installation purposes shall be 
drained out and the system flushed through where necessary for applying the lubricant required for 
operation. The Contractor shall apply all operational lubricants to the equipment installed by him. 
All oil, grease and other consumables used in the Works/ Equipment shall be purchased in India 
unless the Contractor has any special requirement for the specific application of a type of oil or grease 
not available in India. If such is the case, he shall declare in the proposal where such oil or grease is 
available. He shall help purchaser in establishing equivalent Indian make and Indian Contractor. The 
same shall be applicable to other consumables too. 

1.5.2 PROVISIONS FOR EXPOSURE TO HOT AND HUMID CLIMATE 

Outdoor equipment supplied under the specification shall be suitable for service and storage under 
tropical conditions of high temperature, high humidity, heavy rainfall and environment favourable to 
the growth of fungi and mildew. The indoor equipments located in non-air conditioned areas shall 
also be of same type. 

potwitimmummummilliMg, sERPMEWPF-; 

The contractor shall propose a colour scheme for those equipment/Items for which the colour scheme 
has not been specified in the specification for the approval of purchaser. The decision of purchaser 
shall be final. The scheme shall include: 

Finishing colour of Indoor equipment 

Finishing colour of Outdoor equipment. 

Finish colour of all cubicles. 

Finishing colour of various auxiliary system equipment including piping 

Finishing colour of various building items. 

All steel structures, plates etc. shall be painted with non-corrosive paint on a suitable primer. It may 
be noted that normally all electrical equipment in switchyard are painted with shade 631 of IS-5. All 
The indoor cubicles shall be of same colour scheme and for other miscellaneous items, colour scheme 
will be approved by the purchaser. 
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1.7 PAINTING 

a) All sheet steel work shall be phosphated in accordance with the following procedure and in 
accordance with IS: 6005 "Code of practice for Phosphating Iron and Steel". 

b) Oil, grease, dirt and swerve shall be thoroughly removed from emulsion by cleaning. 

c) Rust and scale shall be removed by pickling with dilute acid followed by washing with 
running water, rinsing with slightly alkaline hot water and drying. 

d) After phosphating, thorough rinsing shall be carried out with clean water followed by final 
rinsing with dilute bichromate solution and over drying. 

e) The phosphate coating shall be sealed by the application of two coats of ready mixed, stoving 
type zinc chromate primer. The first coat may be "Flash dried" while the second coat shall be 
stoved. 

fl 	After application of the primer, two coats of finishing epoxy paint shall be applied, each coat 
followed by stoving. The panel shall have colour conforming to shade 631 of IS-5 for outside 
and inside of the panel with black colour for base frame. 

g) Each coat of primer and finishing paint shall be of a slightly different shade to enable 
inspection of the painting. 

h) Finished painted appearance of panel shall present an asthetically pleasing appearance free 
from dents and uneven surface. 

i) A small quantity of finishing paint shall be supplied for minor touching up required at site 
after the installation of the panels. 

1.8 PROTECTION 

a) All coated surfaces shall be protected against abrasion, impact, discoloration and any other 
damages. All exposed threaded portions shall be suitably protected with either a metallic or a 
non-metallic protecting device. All ends of all valves, pipings and conduit equipment 
connections shall be properly sealed with suitable devices to protect them from damage. 

b) All equipment accessories and wiring shall have fungus protection, involving special 
treatment of insulation and metal against fungus, insects and corrosion. 

c) The parts which are likely to get rusted, due to exposure to weather should also be properly 
treated and protected in a suitable manner. 

d) Screens of corrosion resistant material shall be furnished on all ventilating louvers to prevent 
entry of insects. 
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1 FUNGISTAM _ 

Besides the space heaters, special moisture and fungus resistant varnish shall be applied on the parts, 
which may be subjected or predisposed to the formation of fungi due to the presence or deposit of 
nutrient substances. The varnish shall not be applied to any surface of part where the treatment will 
interface with the operation or performance of the equipment. Such surfaces or parts shall be 
protected against the application to the varnish. 

1.10 SURFACEIFOOSOV 

All interiors and exteriors of tanks, control cubicles and other metal parts shall be throughly cleaned 
to remove all rust, scales, corrosion, greases or other adhering foreign matter. All steel surfaces in 
contact with insulating oil as far as accessible shall be painted with not less than two coats of heat 
resistant, oil insoluble, insulating paints. 

All metal surfaces exposed to atmosphere shall be given two primer coats of zinc chromate and two 
coats of epoxy paint with epoxy base thinner. All metal parts not accessible for paintaing shall be 
made of corrosion resisting material. All machine finished or bright surfaces shall be coated with a 
suitable preventive compound and suitably wrapped or other wise protected. All paints shall be 
carefully selected to withstand tropical heat and extremes of weather within the limit specified. The 
paint shall not scale off or wrinkle or be removed by abrasion due to normal handling. 

All ferrous parts including all sizes of nuts, bolts, Plain and spring washers, support channels, 
structures, shall be hot dip galvanised conforming to latest version of IS:2629 or any other equivalent 
authoritative standard. However, hardware less than M12 size shall be electro-galvasized. Minimum 
weight of zinc coating shall be 610 gm/sq.mm and minimum thickness of coating shall be 85 microns 
for all items thicker than 6mm. For items lower than 6 mm thickness, requirement of coating shall be 
as per relevant ASTM. 

1.12.1 A.0 power supply for auxiliaries will be available at 240 V, 50 C/s 1-phase, 2 wire and 415V, 
50 C/s, 3-phase, 4 wire, neutral solidly earthed with variation in frequency of +1-5% and 
variation in voltage 4-10% 

1.12.2 D.C. power supply at 220 V, 2-wire ungrounded will be available 187 V to 242 V. 

1,13:400ftgriolgtOMSW-,  

All tests and inspection of the equipment specified shall be performed to the extent and in the 
manner as stipulated in the relevant standards and in this specification. All type tests/routine 
tests/acceptance tests as specified shall be conducted in the presence of purchaser. Wherever 
equipment similar to the one being offered has already been type tested within 5 years from the date 

*P"9.0 
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of opening the bid. Type tests done in an independent government laboratory or in the presence of 
representative of State Electricity Board or other reputed public undertakings, the type test reports of 
the same shall be submitted for scrutiny /approval. If these are found suitable and technically 
acceptable, conducting of type tests shall be waived off. Otherwise the subcontractor will have to 
carry out the type tests without any extra cost and without any delivery implications. 

1.14 PACKAGING 

Aluminium Tube shall be partially packed with Hessians cloths. Similar items shall be grouped and 
tied with steel wires/strip for convenient handling during transits. 

MARKINGS 

The following details are to be clearly indicated in the material forwarding documents: 

a) Name and address of the consignee. 

b) Purchase order number. 

c) Name of supplier/s. 

d) Description of equipment / material. 
e) Tare weight. 

f) Gross weight. 

All the equipments shall be suitably protected, coated, covered or boxed and crated to prevent 
damage or deterioration during transit, handling and storage at Site till the time of erection. On 
request of the purchaser, the Contractor shall also submit packing details/associated drawing for any 
equipment material under his scope of supply, to facilitate the purchaser to repack any equipment/ 
material at a later date, in case the need arises, while packing all the materials, the limitation from the 
point of view of availability of Railway wagon sizes in India should be taken account of. The 
Contractor shall be responsible for any loss or damage during transportation, handling and storage 
due to improper packing. Any demurrage wagons and other such charges claimed by the 
transporters, railways etc. shall be to the account of the Contractor. Purchaser takes no responsibility 
of the availability of the wagons. 

1.15 HANDLING, STORING AND INSTALLATION 

In accordance with the specific installation instructions as shown on manufacturer's drawings or as 
directed by the purchaser or his representative, the Contractor shall unload, store, erect, install, wire, 
test and place into commercial use all the equipment included in the contract. Equipment shall be 
installed in a neat, workmanlike manner so that it is level, plumb, square and properly aligned and 
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oriented. Commercial use of switchyard equipment means completion of all site tests specified and 
energisation at rated voltage. 

Contractor may engage manufacturer's Engineers to supervise the unloading, transportation to site, 
storing, testing and commissioning of the various equipment being procured by them separately. 
Contractor shall unload, transport, store, erect, test and commission the equipment as per instructions 
of the manufacturer's supervisory Engineer(s) and shall extend full cooperation to them. 

In case of any doubt/misunderstanding as to the correct interpretation of manufacturer's drawings or 
instructions, necessary clarifications shall be obtained from the purchaser. 

Contractor shall be held responsible for any damage to the equipment consequent to not following 
manufacturer's drawings/instructions correctly. 

Where assemblies are supplied in more than one section, contractor shall make all necessary 
mechanical and electrical connections between sections including the connection between buses. 
Contractor shall also do necessary adjustments/alignments necessary for proper operation of circuit 
breakers, isolators and their operating mechanisms. All components shall be protected against damage 
during unloading, transportation, storage, installation, testing and commissioning. Any equipment 
damaged due to negligence or carelessness or otherwise shall be replaced by the contractor at his own 
expenses. 

Contractor shall be responsible for examining all the shipment immediately of any damage, shortage, 
discrepancy etc. for the purpose of Purchaser's information only. The Contractor shall submit to the 
purchaser every week a report detailing all the receipts during the weeks. However, the Contractor 
shall be solely responsible for any shortages or damages in transit, handling and/or in storage and 
erection of the equipment at Site. Any demurrage, pilferage and other such charges claimed by the 
transporters, railways etc. shall be to the Contractor' account. 

The Contractor shall be fully responsible, for the equipment/material until the same is handed over to 
the purchaser in an operating condition after commissioning. Contractor shall be responsible for the 
maintenance to the equipment/material while in storage as well as after erection until taken over by 
Purchaser, as well as protection of the same against theft, element of such nature, corrosion, damages 
etc. 

The Contractor shall be responsible for making suitable indoor storage facilities, to store all 
equipments which require indoor storage. 

The words erection and installation used in the specification are synonymous. Exposed live parts shall 
be placed high enough above ground to meet the requirements of electrical and other statutory safety 
codes. 
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The minimum phase to earth, phase to phase and section clearance along-with other technical 
parameters for the various switchyard voltage levels to be maintained shall be strictly as per the 
approved drawings. 

The design and workmanship shall be in accordance with the best engineering practices to ensure 
satisfactory performance throughout the service life. If at any stage during the execution of the 
Contract, it is observed that the erected equipment(s) do not meet the above minimum clearances, 
the Contractor shall immediately proceed to correct the discrepancy at his risks and costs. 

1.16 TOOLS AND TACKLES 

The Contractor shall supply with the equipment one complete set of all special tools and tackles for 
the erection, assembly, dis-assembly and maintenance of the equipment. However, these tools and 
tackles shall be separately, packed and brought on to Site. 

1.14 EQUIPMENT BASES 

A cast iron or welded steel base-plate shall be provided for all rotating equipment, which is to be 
installed on a concrete base unless otherwise agreed to by the Purchaser. Each base-plate shall 
support the unit and its drive assembly, shall be of a neat design with pads for anchoring the units 
shall have a raised lip all around, and shall have threaded drain connections. 

1.15 QUALITY 

BHEL quality plan to be followed subject to TBEM / customer's approval. 

1.16 DOCUMENTATION 

1.16.1 DRAWINGS 

All drawings shall be prepared in AutoCAD and ultimate documentation would include 
drawings/documents on CDs. All dimensions and data shall be in SI metric units. 

All items of the equipment should be clearly identified by proper part nos. in the contract drawings. 
Such parts, which are to be dispatched to site from works in dispatchable units and are reassembled at 
site, should be marked by proper identification marks at works and indicated in the drawings and 
quantified. The shipping list should be sent along with the general arrangement drawings for 
engineer's approval. All the items of the shipping list should be identified in the drawing. 

The drawing submitted by the supplier shall be reviewed by the purchaser as far as practicable within 
two weeks of receipt of drawings and shall be modified by the sub-contractor if any modifications 
and/or corrections are required by the purchaser. The sub-contractor shall incorporate such 
modifications and / or corrections and submit the final drawings for approval. Any delay arising out 
of failure of the subcontractor to rectify the drawings shall not alter the contract completion date. 
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• 

Further work by the subcontractor shall be in strict accordance with these drawings and no deviation 
shall be allowed without the written approval of the purchaser. 

All manufacturing and fabrication work in connection with the equipment prior to the approval of 
the drawings shall be at supplier's risk. 

Approval of drawing or work by the purchaser/consultant shall not relieve the subcontractor of any 
of his responsibilities and liabilities under the contract. 

In case of any modifications that may be necessary during erection or commissioning of the 
equipment, the subcontractor shall carry out modifications in the original drawing & submit 'As Built 
drawings' and required no. of prints thereof. 

1.16.2 INSTRUCTION MANUALS 

The supplier shall submit to the purchaser, draft instruction manuals for approval within 30 days of 
placement of order. The final instruction manuals complete in all respects shall be submitted 60 days 
before the first shipment of the equipment. The instruction manuals shall contain full details and 
drawings of all the equipment furnished, the erection procedures, testing, operation & maintenance 
procedures of the equipment. 

If after the commissioning and initial operation of the plant, the instruction manuals require any 
modification/ addition / changes, the same shall be incorporated and the up- dated final instruction 
manuals shall be submitted as required. 

1.16.3 TITLE BLOCK & DRAWING/ DOCUMENT NUMBERING SCHEME 

Title block for drawing / document should be followed as per ANNEXURE-3 

1.16.4 DOCUMENTATION SCHEDULE AT CONTRACT STAGE 

A. 	For approval 	 No of Copies 

Copies of all drawings with project details, 	 10 
dimension, shipping weights, No. of cases & 
dimensions, fixing details, tolerance etc. 

Copies of type test reports. 	 5 

Copies of works quality plan & field quality plan. 	 5 
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1 set 

Copies of installation, operation & maintenance manual. 

Copies of drawings on floppies/CDs 

15 Copies of all drawings 

2 Sets of RTF of drawings 

3 CDs of Drgs. 

. 
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B. After approval and for information / distribution 

Copies of installation, operation & maintenance manual 	 15 
including Routine test reports 

C. As Built Drawings  
Hard copies of Drawings 	 15 
CDs 	 3 
NOTE: 
1. Any revision of drawings / documents shall be submitted in the same no. of copies 

submitted first time for approval 
2. Final drawings / documents shall be submitted in bound volume with customer and 

project details etc. written on the top. 
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Bharat Heavy Electricals Limited 	 Doc No. TB-377- 
Technical Specification for CSD for existing 420 kV Circuit Breaker 

ANNEXURE - A 
SCHEDULE OF TECHNICAL DEVIATIONS 

Bidder shall list below all technical deviation clause wise w.r.t. tender specifications: 

S.No. Page No. 	Clause No. 	Deviation 	Reason / Justification 

Any deviation not specifically brought out in this section shall not be admissible for any 
commercial implication at later stage. Except to the technical deviations listed in this schedule, 
bidder's offer shall be considered in full compliance to the tender specifications 
irrespective of any such deviation indicated / taken elsewhere in the submitted offer. 

Date: 	 Tenderer's Stamp & Signature 
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