
TWO PART BID Enquiry Number: Enquiry Date: Due date for submission of quotation:
Tender to be
submitted in two Parts

2621300073 20.12.2013 30.01.2014

You are requested to quote the Enquiry number date and due date in all your correspondence. This is only a request for quotation
and not an order
Please note that under any circumstances both delayed offer and late offers will not be considered. Hence vendors are requested to
ensure that the offer is reaching physically our office before 14.00 hrs on the Date of tender opening.

Bharat Heavy Electricals Limited
(High Pressure Boiler Plant)
Tiruchirappalli - 620014, TAMIL NADU. INDIA

An ISO 9001
Company 

ENQUIRY

CAPITAL EQUIPMENT / MATERIALS MANAGEMENT

NOTICE INVITING TENDER

Phone: +91 431 257 79 38
Fax	 +91 431 252 00 31
Email	 tvenkatbheltrv.co,in
Web	 www_bhel.com 

Item Description Qty. Delivery Required Delivery Terms Required

10

PLC/NC Based Tube Bending Machine
(Clockwise) as per the technical
specification & commercial conditions
applicable (to be downloaded from web
site www.bhel.com or

1 No.
9 months from
the	 date	 of
Purchase Order

F.O.R, BHEL Stores,
.Tnchy.

http://tenders.gov.in )

20

PLC/NC Based Tube Bending Machine
(Counter Clockwise) as per the technical
specification & commercial conditions
applicable (to be downloaded from web
site www.bhel.com or

1 No.
9 months from
the	 date	 of
Purchase Order

F.O.R, BHEL Stores,
.Tnchy.

http://tenders.gov.in )
Important points to be taken care during submission of offer:-

II	 (Details	 of	 Company
the offer will not be

(Overall L'l basis).
be posted only on the

is opened. There will
newspapers or any

be 2 months from the
Engineers about site

guarantee formats and
from	 BHEL	 web site
(public sector units >

Compliance	 Form	 No.	 :'RYilIVIP/01	 &
Performance) to be filled and enclosed along
considered for evaluation.
EMD for this Tender will be Rs. 2,00,000Mt-
Delivery shall not exceed 9 months from the
Offer shall be evaluated for both items (SI.No.10
All updates, amendments, corrigenda, etc.,
above websites from time to time, as and
be no publication of such updates, amendments,
other media.
The time period required for Erection & Commissioning
date of intimation from	 BHEL	 requesting
readiness

BHEL's General guidelines / instructions (refer MM/CE/GENL/001-EMD)
list	 of	 consortium	 banks,	 commercial	 terms	 check-list
http://www.bhel.com or from the Government tender

IRY/IND/GIA
with

date of
&

(if any),
when required,

supplier

website
reference

and Annexure
the offer failing which,

Purchase Order.
20) as a single package

for each tender will
until each tender

corrigenda, etc., through

of the item shall
to depute Service

including bank
can	 be downloaded

http://tenders.qov.in
Bharat Heavy Electricals Limited page) under Enquiry "2621300073".

Tenders should reach us before 14 00 hours on the due date
Tenders will be opened at 14 30 hours on the due date
Tenders would be opened in presence of the tenderers who
have submitted their offers and who may like to be present

Yours
For BHARAT HEAVY

._

Sr. Mana.9eri.Cripnent

faithfully.
ELECTRICALS LIMITED

----7--"-----------

/ MM

gentor Manager

I	 CapitatEguipment 10/I
BHEL, ilruchlrappalti • 620 014,



PLC / NC based Tube Bending Machines 

PLC/NC BASED TUBE BENDING MACHINE 
PART – A 

SECTION- 1: Qualifying Criteria 
 

The BIDDER has to compulsorily meet the Qualifying Criteria indicated in Section 1 to get 
qualified. Otherwise the technical offer will not be considered. 

S NO. REQUIREMENTS 
VENDOR'S 
RESPONSE 

1.1 The BIDDER / VENDOR (OEM) shall have a minimum TEN Years of 
Continuous Experience in Design, Manufacture & Supply of “PLC / NC 

/ CNC based TUBE BENDING MACHINES”. Vendor shall indicate the 
actual number of years of experience in the field. 

 

1.2 Only those vendors (OEMs) fulfilling the following conditions should 
quote: 

who have commissioned in the last 10 years (as on the original date of 
tender opening) at least TWO“PLC/NC/CNCTUBE BENDING 
MACHINES” capable of bending tubes of diameter 47.63 mm or 
more with thickness up to 10 mm or more in multi-plane  

EITHER (i) In at least any one country other than the country of origin 
to establish vendor's global business activity. 

OR(ii) In India 

and the referred machines are presently working satisfactorily for 
more than one year after commissioning  (as on the original date of 
tender opening). The name and contact addresses of the customers to 
whom the Tube Bending Machines were supplied to be furnished with 
details. 
BHEL reserves the right to accept or reject the OEMs based on the 
assessment of their technical and financial capability. 

  

1.3 Vendor has to submit at least ONE PERFORMANCE CERTIFICATE from 
their customers in India or from the customers to whom the machine 
was supplied outside the country of origin to whom the Tube Bending 
Machine referred under clause 1.2 above, for satisfactory 
performance of the Tube Bending Machine, for a minimum period of 
one year from the date of commissioning(as on the original date of 
tender opening). 
Performance certificate as Original Certificate or E-mail directly from 
the customer may be submitted. The original certificate may be 
returned after verification by BHEL, if required. 
For obtaining the Performance certificate, a suggestive format is 
provided at the end of Part A. 

 

1.4 BHEL reserves the right to verify the information provided by the 
Vendor for the referred Tube Bending Machine at their referred 
customer's works. It shall be the responsibility of the vendor to 
facilitate the visit of BHEL's team at their referred customer works. 
The Travel, Board and Lodging expenses for BHEL Personnel shall be 
borne by BHEL. In case the information provided by vendor is found to 
be false/ incorrect, the offer shall be rejected. 

  



PLC / NC based Tube Bending Machines 

 

SECTION - 2:  

The BIDDER / VENDOR are requested to provide the following information:- 

S NO. REQUIREMENTS 
VENDOR'S 
RESPONSE 

2.1 The BIDDER / VENDOR to furnish Reference List of Customers, 

with complete address, details of contact person, where Tube 

Bending Machine has been supplied in the past. 

  

2.2 Specify details of Tube Bending Machine supplied to other units 

of BHEL, if any (Year of commissioning with details etc. 
  

2.3 Details on SERVICE-AFTER-SALES Set-up in India including the 

Address of Agents / Service Centres in India.  
  

2.4 Any Additional data to supplement the manufacturing capability 

of the BIDDER for the subject equipment. 
  

 

 

SECTION – 3: 

The BIDDER to note: 

S NO. REQUIREMENTS 
VENDOR'S 
RESPONSE 

3.1 
The BIDDER / VENDOR shall submit the offer in TWO parts. 

1. Technical Offer [with PART A & PART B]  

2. Commercial Offer and Price bid.  
  

3.2 
The Technical Offer shall contain complete details against all 

clauses of Technical Specifications given by BHEL. 
  

3.3 The Technical Offer shall be supported by copies of product 

Catalogues, Data Sheets and technical details of Bought- Out- 

Items.   

3.4 The Commercial Offer (given with the Technical Offer) shall 

contain the Scope of Supply and the Un-Priced Part of the Price-

Bid, for confirmation.  

  

 

 

 

 

 



PLC / NC based Tube Bending Machines 

 

Suggestive Format of Performance Certificate: 

The Performance should be certified by the customer on Customer's Letter Head and submitted 
along with the offer. 

PERFORMANCE CERTIFICATE 

1.0 
Tube Bending Machine Supplied by :  

(Manufacturer’s name) 
  

2.0 Make & Model number of the Machine   

3.0 Month & Year of Commissioning   

4.0 Application for which The Machine is used   

5.0 Machine Details 

5.1 Main Motor Power in KW   

5.2 
Max Diax Max Thickness of tube can be bent on 

the machine.  

5.3 Tube material bent   

5.4 Carriage Travel in mm  

6.0 Performance of the Machine 

(Please tick the appropriate option) 

Satisfactory  

Not Satisfactory 

7.0 Service after sales   

(Please tick the appropriate option) 

Satisfactory 

Not Satisfactory 

8.0 Other remarks (if any) 

  

Date: 

 

Signature & Seal of the Authority 

Issuing the Performance Certificate 
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ecify 

 

6
.5

 
C

arriage travel fee
d

 stro
ke: (aro

u
n

d
 2

.5
m

) 
V

en
d

o
r to

 co
n

firm
 / sp

ecify 
 

6
.6

 
C

arriage b
ed

 len
gth

 
V

en
d

o
r to

 sp
ecify 

 

6
.7

 
C

reep
 sp

ee
d

 to
 b

e p
ro

vid
ed

 fo
r b

en
d

in
g arm

 d
u

rin
g 

start an
d

 en
d

 o
f b

en
d

in
g 

V
en

d
o

r to
 sp

ecify an
d

 co
n

firm
 

 

6
.8

 
C

reep
 sp

ee
d

 to
 b

e p
ro

vid
ed

 fo
r C

lam
p

 Jaw
 m

o
vem

en
t, 

P
ressu

re D
ie fo

rw
ard

 / reverse stro
ke, C

arriage 
m

o
vem

e
n

t. 

V
en

d
o

r to
 sp

ecify an
d

 co
n

firm
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6
.9

 
Travelin

g Sp
eed

 o
f C

arriage in
 m

etres p
er m

in
. (aro

u
n

d
 

2
0

m
/m

in
). 

Sp
ee

d
 sh

all b
e in

fin
itely variab

le. C
reep

 sp
eed

 to
 b

e 
p

ro
vid

ed
 d

u
rin

g start an
d

 en
d

 o
f th

e stro
ke

 

V
en

d
o

r to
 sp

ecify /co
n

firm
 ran

ge o
f 

sp
ee

d
 

 

6
.1

1
 

M
an

d
rels 

M
an

d
rels n

o
t req

u
ired

 
 

6
.1

2
 

H
eigh

t o
f B

en
d

in
g d

ie cen
tre lin

e fro
m

 Flo
o

r level 
(aro

u
n

d
 1

2
5

0 m
m

) 
 

V
en

d
o

r to
 sp

ecify  
 

6
.1

3
 

M
axim

u
m

 B
en

d
in

g To
rq

u
e

 
V

en
d

o
r to

 sp
ecify 

 

6
.1

4
 

M
axim

u
m

 Tu
b

e ro
tatio

n
 to

rq
u

e, su
itab

le to
 ro

tate th
e 

tu
b

es w
ith

 m
u

lti-p
lan

e b
en

d
s as given

 in
 th

e typ
ical 

co
n

figu
ratio

n
s in

 th
e an

n
exu

res.  

V
en

d
o

r to
 sp

ecify 
 

6
.1

5
 

M
ax Sectio

n
 M

o
d

u
lu

s o
f tu

b
e th

at can
 b

e b
en

t in
 th

e 
m

ach
in

e 
V

en
d

o
r to

 sp
ecify 

 

6
.1

7
 

M
ain

 P
u

m
p

 M
o

to
r cap

acity in
 kW

  
V

en
d

o
r to

 sp
ecify 

 

6
.1

9
 

C
arriage d

rive m
o

to
r p

o
w

er ratin
g, kW

 
V

en
d

o
r to

 Sp
ecify 

 

6
.2

0
 

Tu
b

e ro
tatio

n
 d

rive m
o

to
r ratin

g, kW
 

V
en

d
o

r to
 Sp

ecify 
 

6
.1

6
 

M
axim

u
m

 O
p

eratin
g P

ressu
re

 
V

en
d

o
r to

 sp
ecify 

 

6
.2

1
 

H
yd

rau
lic Tan

k C
ap

acity 
V

en
d

o
r to

 sp
ecify 

 

6
.1

8
 

To
tal P

o
w

er R
eq

u
irem

en
t in

 kV
A

 
V

en
d

o
r to

 sp
ecify 

 

7
.0 

M
A

C
H

IN
E O

P
ER

A
TIN

G
 SY

STEM
 SP

EC
IFIC

A
TIO

N
S: 

 

7
.1

 
SP

EED
S : 

 
 

7
.1

.1
 

Tu
b

e R
o

tatio
n

 Sp
ee

d
 - Step

lessly variab
le 

V
en

d
o

r to
 sp

ecify ran
ge in

 rp
m

 
 

7
.1

.2
 

B
en

d
in

g Sp
eed

 - Step
lessly V

ariab
le  

V
en

d
o

r to
 sp

ecify ran
ge in

 rp
m
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V
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7
.2

 
R

ESO
LU

TIO
N

: 
 

 

7
.2

.1
 

Tu
b

e Feed
/Tran

sp
o

rt 
V

en
d

o
r to

 sp
ecify in

 m
m

 
 

7
.2

.2
 

Tu
b

e R
o

tatio
n

 
V

en
d

o
r to

 sp
ecify in

 d
eg 

 

7
.2

.3
 

B
en

d
in

g 
V

en
d

o
r to

 sp
ecify in

 d
eg 

 

7
.3

 
R

EP
EA

TA
B

ILITY: 
 

 

7
.3

.1
 

Tu
b

e Feed
/Tran

sp
o

rt 
V

en
d

o
r to

 sp
ecify in

 m
m

 
 

7
.3

.2
 

Tu
b

e R
o

tatio
n

 
V

en
d

o
r to

 sp
ecify in

 d
eg 

 

7
.3

.3
 

B
en

d
in

g 
V

en
d

o
r to

 sp
ecify in

 d
eg 

 

8
.0 

G
EN

ER
A

L D
ESIG

N
 &

 C
O

N
STR

U
C

TIO
N

A
L FEA

TU
R

ES : C
o

n
figu

ratio
n

 o
f m

ach
in

e to
 b

e
 exp

lain
ed

 b
y 

ven
d

o
r th

ro
u

gh
 G

A
 d

raw
in

gs an
d

 relevan
t sketch

es in
 th

e o
ffer. 

 

8
.1 

B
en

d
 d

ie co
n

stru
ctio

n
 

 

8
.1

.1
 

B
en

d
 d

ie m
o

u
n

tin
g p

late sh
all b

e d
esign

ed
 su

ch
 th

at th
ere

 is n
o

 in
terferen

ce w
ith

 m
u

lti-p
lan

e 
b

en
d

s w
h

ile b
en

d
in

g m
u

lti-p
lan

e b
en

d
 co

n
figu

ratio
n

s. V
en

d
o

r to
 p

ro
vid

e d
etailed

 
sketch

/d
raw

in
g. 

 

8
.1

.2
 

Sp
lit d

ie actu
atio

n
 to

 b
e p

ro
vid

ed
 in

 th
e m

ach
in

e. Lift h
as to

 b
e m

o
re th

an
 5

m
m

 an
d

 n
o

t m
o

re 
th

an
 20

m
m

.V
en

d
o

r to
 sp

ecify th
e lift in

 m
m

.  
 

8
.1

.3
 

Sp
lit d

ie actu
atio

n
 to

 b
e ach

ieved
 o

n
ly fro

m
 th

e b
o

tto
m

 o
f th

e m
ach

in
e an

d
 N

O
T o

verh
ead

. 
 

8
.1

.4
 

B
en

d
 d

ie m
o

u
n

tin
g sh

all b
e o

f q
u

ick typ
e w

ith
 o

n
ly h

an
d

 tigh
ten

in
g. 

 

8
.1

.5
 

P
ro

visio
n

 fo
r b

en
d

 to
 b

en
d

 (‘S’ b
en

d
s) clam

p
in

g to
 b

e co
n

firm
ed

. 
 

8
.1

.6
 

D
esign

 o
f th

e D
IE-B

O
SS (B

en
d

in
g Tab

le) o
n

 w
h

ich
 th

e B
EN

D
IN

G
 FO

R
M

ER
 is m

o
u

n
ted

 h
as to

 su
it 

th
e FO

R
M

ER
 m

o
u

n
tin

g d
etails given

 in
 A

n
n

exu
re - 2

. 
(Th

is is req
u

ired
 to

 en
ab

le u
se o

f existin
g b

en
d

in
g fo

rm
ers availab

le w
ith

 B
H

EL.) 

 

   



P
LC

 / N
C

 b
ased

 - TU
B

E B
EN

D
IN

G
 M

A
C

H
IN

ES           P
ag

e 8
 o

f 2
7
 

 

S. N
o
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B

H
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V
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d
o

r’s O
FFER

 

8
.2 

C
lam

p
in

g an
d

 C
lam

p
 Jaw

 co
n

stru
ctio

n
 

 

8
.2

.1
 

Th
e b

en
d

in
g m

ach
in

e sh
all h

ave sw
in

g arm
 typ

e o
f Tu

b
e b

en
d

in
g arran

gem
en

t. N
O

 o
verh

ead
 

clam
p

in
g typ

e
. 

 

8
.2

.2
 

C
lam

p
 jaw

 sh
all b

e easily rem
o

vab
le an

d
 m

o
u

n
tab

le w
ith

 least effo
rt b

y th
e o

p
erato

r w
ith

 q
u

ick 
clam

p
in

g m
ech

an
ism

. Th
e m

o
u

n
tin

g d
etail o

f th
e clam

p
 jaw

 to
 b

e exp
lain

ed
. 

 

8
.2

.3
 

Th
ere sh

all N
O

T b
e an

y p
ad

s to
 ch

an
ge o

ver d
iam

eters. 
 

8
.2

.4
 

Th
e clam

p
in

g b
y stan

d
ard

 straigh
t m

o
vem

en
t o

f clam
p

 jaw
 fo

r clam
p

in
g  

 

8
.2

.5
 

H
eigh

t ad
ju

stm
en

t fo
r ad

ju
stin

g th
e clam

p
 jaw

 h
eigh

t to
 b

e p
ro

vid
ed

 
 

8
.3 

Fo
llo

w
er jaw

 co
n

stru
ctio

n
 

 

8
.3

.1
 

Fo
llo

w
er jaw

 sh
o

u
ld

 b
e o

f sin
gle p

iece co
n

stru
ctio

n
 fo

r th
e fu

ll len
gth

 an
d

 su
itab

le fo
r m

akin
g 

1
8

0
 d

egree b
en

d
s in

 a sin
gle stro

ke. 
 

8
.3

.2
 

Fo
llo

w
er jaw

s sh
all b

e easily rem
o

vab
le an

d
 m

o
u

n
tab

le. P
ro

visio
n

 fo
r h

an
d

lin
g b

y cran
e to

 b
e 

p
ro

vid
ed

 like eye h
o

o
ks.  

 

8
.4 

C
arriage C

o
n

stru
ctio

n
: 

 

8
.4

.1
 

C
arriage m

o
vem

en
t sen

so
r sh

all b
e o

f n
o

n
-co

n
tact typ

e 
 

8
.4

.2
 

C
arriage to

 b
e p

ro
vid

ed
 w

ith
 a Tu

b
e G

rip
p

in
g D

evice - C
o

llet Typ
e, fo

r feed
in

g Tu
b

es in
to

 th
e 

m
ach

in
e. C

o
llet d

esign
 sh

o
u

ld
 en

su
re an

ti-slip
 grip

p
in

g o
f tu

b
es. 

 

8
.4

.3
 

C
o

llet sh
all b

e su
itab

ly d
esign

ed
 to

 allo
w

 th
e w

eld
 b

u
tt jo

in
ts b

etw
ee

n
 tu

b
es, th

ro
u

gh
 th

e co
llet 

freely. A
 w

eld
 rein

fo
rcem

en
t o

f m
axim

u
m

 3
m

m
 p

er sid
e (6

m
m

 o
n

 d
iam

eter) can
 b

e co
n

sid
ered

 
fo

r d
esign

in
g co

llet.  

 

8
.4

.4
 

V
en

d
o

r to
 give d

etails o
f th

e d
ifferen

t co
llet arran

gem
en

ts an
d

 th
eir ran

ges th
at w

ill b
e n

eed
ed

 
fo

r vario
u

s d
iam

eters as p
er o

u
r sp

ecificatio
n

. 
 

8
.4

.5
 

Th
e carriage size sh

all b
e su

ch
 th

at th
e carriage d

o
es n

o
t fo

u
l / in

terfere w
ith

 lo
n

g en
d

 lim
b

 o
f 

1
8

0
 d

egree b
en

d
s o

f clo
se rad

iu
s. 

 

 



P
LC

 / N
C

 b
ased

 - TU
B

E B
EN

D
IN

G
 M

A
C

H
IN

ES           P
ag

e 9
 o

f 2
7
 

S. N
o

. 
B

H
EL SP

EC
IFIC

A
TIO

N
S 

V
en

d
o

r’s O
FFER

 

8
.4

.6
 

C
arriage sh

all b
e o

f rigid
 co

n
stru

ctio
n

 w
ith

 cap
ab

ility o
f h

an
d

lin
g th

e en
tire ran

ge o
f tu

b
es 

m
en

tio
n

ed
 in

 th
is sp

ecificatio
n

. Th
e co

llet sh
all o

p
en

 o
n

ce th
e tu

b
e is clam

p
ed

 b
y th

e b
en

d
in

g 
fo

rm
e

r an
d

 w
h

ile b
en

d
in

g is in
 p

ro
gress. Th

is sh
all b

e rep
eated

 fo
r all th

e b
en

d
s. Th

e carriage 
sh

o
u

ld
 travel u

p
 to

 C
en

tre o
f b

en
d

in
g fo

rm
er. 

 

8
.4

.7
 

Tu
b

e re
cap

tu
re fo

r sh
o

rter trailin
g len

gth
s o

f tu
b

es sh
all b

e p
ro

vid
ed

.  
 

8
.4

.8
 

Th
e slid

in
g carriage gu

id
e w

ay an
d

 th
e grip

p
in

g arran
gem

en
t o

f carriage o
ver th

e slid
e w

ay sh
all 

b
e rigid

 en
o

u
gh

 so
 th

at th
e carriage d

o
es n

o
t lift. Th

e d
esign

 d
etails to

 b
e b

riefly exp
lain

ed
 b

y th
e 

ven
d

o
r.  

 

8
.4

.9
 

Su
p

p
o

rts to
 p

reven
t saggin

g o
f tu

b
e d

u
rin

g tu
b

e fee
d

in
g. V

en
d

o
r to

 Sp
ecify w

ith
 d

etails o
f h

o
w

 
th

is is ach
ieved

 in
 th

eir m
ach

in
e. 

 

8
.5 

Tu
b

e Lo
ad

in
g :   

 

8
.5

.1
 

Tu
b

e lo
ad

in
g sh

all b
e d

o
n

e m
an

u
ally th

ro
u

gh
 th

e co
llet fro

m
 th

e fro
n

t o
f th

e carriage. 
 

8
.6 

Slid
in

g su
rface

s 
 

8
.6

.1
 

Slid
in

g su
rfaces sh

all h
ave m

etal to
 m

etal co
n

tact. N
O

 p
ad

s o
r H

ylam
 strip

s in
 b

etw
een

 sh
all b

e 
u

sed
 

 

9
.0

 
C

O
N

T
R

O
L P

A
N

EL: 
 

9
.1

 
Th

e fo
llo

w
in

g th
ree p

aram
eters sh

all b
e p

ro
gram

m
ab

le. 
1

. 
B

en
d

in
g an

gle 
2

. 
R

o
tatio

n
 an

gle 
3

. 
D

istan
ce b

etw
ee

n
 b

en
d

s. 

 

9
.2

 
M

ach
in

e sh
all b

e o
p

erated
 in

 th
ree m

o
d

es viz., M
an

u
al, Se

m
i-A

u
to

m
atic an

d
 ‘A

u
to

m
atic after 

lo
ad

in
g o

f tu
b

e’ 
 

9
.3

 
X

YZ an
d

 YB
C

 P
ro

gram
m

in
g cap

ab
ility. B

o
th

 to
 b

e in
terch

an
geab

le. 
 

9
.4

 
C

o
n

tro
l system

 sh
all b

e p
referab

ly P
LC

 w
ith

 M
M

I. 
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9
.5

 
Se

lf-stan
d

in
g M

M
I to

u
ch

 screen
 typ

e o
f o

p
erato

r co
n

tro
l p

an
el h

avin
g p

ro
tective sh

eath
in

g an
d

 
p

lu
g-in

 co
n

n
ecto

rs th
ro

u
gh

 clo
se

d
 cab

le d
u

cts sh
all b

e p
ro

vid
ed

. Th
e co

n
tro

l p
an

el sh
all h

ave 
cen

tralized
 co

n
tro

ls o
f o

p
eratio

n
, to

 b
e lo

cated
 in

 fro
n

t an
d

 aw
ay fro

m
 th

e m
ach

in
e w

ith
 a 

m
in

im
u

m
 1

0
 m

etre
s lo

n
g co

n
tro

l cab
le an

d
 m

o
u

n
ted

 o
n

 a m
o

vab
le tro

lley. V
en

d
o

r to
 co

n
firm

 

 

9
.6

 
Safety d

evices fo
r h

yd
rau

lic circu
it, em

ergen
cy sto

p
 b

u
tto

n
s to

 b
e p

ro
vid

ed
 in

 th
e o

p
erato

r p
an

el 
as w

ell as in
 th

e m
ach

in
e p

an
el an

d
 su

itab
le in

terlo
ck safety system

s. V
en

d
o

r to
 co

n
firm

 
 

9
.7

 
C

o
llet axis cen

terin
g, in

 lin
e w

ith
 C

en
tre lin

e rad
iu

s o
f b

en
d

 d
ie sh

all b
e ad

ju
sted

 m
an

u
ally. 

Su
itab

le P
o

in
ter an

d
 scale h

as to
 b

e p
ro

vid
ed

. V
en

d
o

r to
 exp

lain
 th

e arran
gem

e
n

t in
 th

e o
ffer. 

 

9
.8

 
Th

e b
en

d
in

g p
ro

cess au
to

 an
d

 fee
d

b
ack field

 start an
d

 sto
p

 in
itiatin

g field
 sen

so
rs, su

ch
 as 

en
co

d
ers, lim

it sw
itch

, feed
b

ack d
evices sh

all b
e su

itab
ly p

laced
 fo

r easier accessib
ility rigid

ly. 
 

1
0

.0
 

 TO
O

LIN
G

S 
 

1
0

.1 
List o

f to
o

lin
g (Stan

d
ard

 C
lam

p
 jaw

s, B
en

d
in

g fo
rm

ers, Fo
llo

w
er jaw

/ P
ressu

re d
ie etc) fo

r th
e 

sizes m
en

tio
n

ed
 b

elo
w

 to
 b

e q
u

o
ted

 item
 w

ise sep
arately. In

d
ep

en
d

en
t Fo

llo
w

er jaw
s an

d
 

C
lam

p
 Jaw

s fo
r each

 d
iam

eter sh
all b

e q
u

o
ted

, fo
r sizes given

 b
elo

w
. Th

ere sh
all N

O
T b

e an
y 

p
ad

s to
 ch

an
ge o

ver  

S.N
o

 
To

o
l Size 

C
lo

ckw
ise M

/c 
C

o
u

n
te

r C
lo

ckw
ise M

/c 

1 
D

ia 3
8

.1
 X

 R
7

5
 

1
 Set 

1
 Set 

2 
D

ia 4
1

.3
 X

 R
8

5
 

1
 Set 

1
 Set 

3 
D

ia 4
2

.4
 X

 R
8

5
 

1
 Set 

1
 Set 

 
N

o
te:  

D
etailed

 M
an

u
factu

rin
g d

raw
in

gs fo
r all To

o
lin

gs are
 to

 b
e su

b
m

itted
 fo

r B
H

EL ap
p

ro
val 

 
b

efo
re

 m
an

u
factu

rin
g. Th

ree sets o
f To

o
lin

g d
raw

in
gs are to

 b
e su

b
m

itted
 w

ith
 m

ach
in

e 
 

d
o

cu
m

en
ts in

 case o
f an

 o
rd

er.  
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1
1

 
D

R
A

W
IN

G
 A

P
P

R
O

V
A

L 
 

1
1

.1 
G

A
 d

raw
in

gs, M
ach

in
e d

etailed
 co

n
stru

ctio
n

al (m
ain

 &
 su

b
 assem

b
ly) d

raw
in

gs w
ith

 d
im

en
sio

n
s 

H
yd

rau
lic / P

n
eu

m
atic / Lu

b
ricatio

n
 / Electrical / Ele

ctro
n

ic circu
its w

ith
 d

etailed
 B

O
M

, are to
 b

e 
su

b
m

itted
 w

ith
in

 4
5

 d
ays fro

m
 th

e d
ate o

f o
rd

erin
g (in

 case o
f an

 o
rd

er) fo
r ap

p
ro

val b
y B

H
EL 

b
efo

re start o
f m

an
u

factu
rin

g. 
B

H
EL sh

all p
ro

vid
e ap

p
ro

val w
ith

in
 1

5
 d

ays after all th
e clarificatio

n
s so

u
gh

t h
ave b

ee
n

 
su

b
m

itted
 b

y su
p

p
lier.  

 

1
2 

FO
U

N
D

A
TIO

N
: 

 
1

2
.1 

Su
p

p
lier to

 su
b

m
it C

ivil Fo
u

n
d

atio
n

 layo
u

t d
raw

in
g w

ith
 d

etails o
f static &

 d
yn

am
ic lo

ad
s, w

ith
in

 
o

n
e m

o
n

th
 after B

H
EL ap

p
ro

val o
f m

an
u

factu
rin

g d
raw

in
gs. Th

e sh
o

p
 flo

o
r at B

H
EL w

o
rks h

as 
2

0
0

m
m

 co
n

crete th
ickn

ess w
ith

 M
1

5
 co

n
crete m

ix.B
ased

 o
n

 th
e su

b
m

itted
 fo

u
n

d
atio

n
 layo

u
t, 

B
H

EL sh
all p

rep
are C

ivil Fo
u

n
d

atio
n

 d
raw

in
g. C

ivil fo
u

n
d

atio
n

 w
o

rk is u
n

d
er th

e sco
p

e o
f B

H
EL. 

If th
ere is N

O
 fo

u
n

d
atio

n
, th

en
 th

e m
ach

in
e sh

all b
e p

laced
 o

n
 an

ti-vib
rato

ry p
ad

s  

 

1
2

.2 
LEV

ELLIN
G

 &
 A

N
C

H
O

R
IN

G
 SY

STEM
 

 

1
2

.3 
C

o
m

p
lete an

ch
o

rin
g system

 in
clu

d
in

g fo
u

n
d

atio
n

 b
o

lts, an
ch

o
rin

g m
aterials, fixtu

res, levelin
g 

sh
o

es, p
ad

s / an
ti-vib

rato
ry p

ad
setc sh

all b
e su

p
p

lied
 w

ith
 th

e M
ach

in
e. 

 

1
3 

M
A

C
H

IN
E O

P
ER

A
TIN

G
 C

O
N

TR
O

L SY
STEM

 FEA
TU

R
ES: 

 

1
3

.1 
P

LC
 / N

C
 &

 M
M

I Sh
all b

e o
f Latest V

ersio
n

. V
en

d
o

r to
 co

n
firm

 an
d

 d
etails to

 b
e sp

ecified
 clearly. 

 

1
3

.2 
A

ll seq
u

en
ce o

f o
p

eratio
n

 o
f th

e m
ach

in
e sh

all b
e th

ro
u

gh
 P

LC
/N

C
 co

n
tro

l. M
ach

in
e sh

all b
e ab

le 
to

 o
p

erate th
ro

u
gh

 au
to

 an
d

 m
an

u
al cycles. V

en
d

o
r to

 co
n

firm
 

 

1
3

.3 
R

eal tim
e b

en
d

in
g to

 b
e d

isp
layed

 w
ith

 d
etails su

ch
 as b

en
d

in
g an

gle, d
istan

ce o
f carriage 

m
o

vem
en

t, ro
tatio

n
 an

gle etc. 
 

1
3

.4 
A

u
to

-D
isp

lay o
f m

ach
in

e p
o

sitio
n

s o
n

 th
e scre

en
 d

u
rin

g m
an

u
al o

p
eratio

n
. 

 

1
3

.5 
D

isp
lay in

 flat co
lo

r m
o

n
ito

r. V
en

d
o

r to
 sp

ecify th
eir stan

d
ard

 M
o

n
ito

r size an
d

 fu
rn

ish
 d

etails 
su

ch
 as m

ake an
d

 m
o

d
el. 

 

1
3

.6 
A

u
to

 calcu
latio

n
 o

f co
-o

rd
in

ate co
n

versio
n

 fro
m

 C
artesian

 co
-o

rd
in

ates in
to

 b
en

d
in

g m
ach

in
e 

co
-o

rd
in

ates an
d

 vice
-versa. 
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1
3

.7 
P

re
-p

ro
gram

m
in

g an
d

 sto
rage o

f n
u

m
b

er o
f d

iffere
n

t b
en

d
in

g to
o

l-d
ata. 

 

1
3

.8 
A

u
to

m
atic d

iagn
o

stic alarm
 featu

re
 w

ith
 erro

r co
d

e an
d

 m
essage d

isp
lay. 

 

1
3

.9 
System

 sh
all h

ave th
e facility to

 d
isp

lay M
em

o
ry d

etails. 
 

1
3

.1
0

 
System

 So
ftw

are to
 b

e sto
red

 in
 M

em
o

ry alo
n

g w
ith

 Flash
 M

em
o

ry. 
 

1
3

.1
1

 
Th

e su
p

p
lier sh

all give so
ftw

are
 (w

ith
 n

ecessary setu
p

 files fo
r in

stallatio
n

 in
 an

y P
C

/lap
to

p
) an

d
 

P
LC

 p
ro

gram
 b

ack u
p

.Licen
sed

 So
ftw

are
 o

f P
LC

 / N
C

&
 M

M
I su

itab
le fo

r W
in

d
o

w
s 7 to

 b
e 

Su
p

p
lied

 b
y ven

d
o

r. 

 

1
3

.1
2

 
A

 stan
d

ard
 R

S 2
3

2
 C

 (V
 2

4
) in

terface to
 co

n
n

ect IB
M

 co
m

p
atib

le co
m

p
u

ter. 
 

1
3

.1
3

 
C

o
n

n
ectivity to

 b
e p

ro
vid

ed
. P

ro
tectio

n
 again

st viru
s an

d
 m

alw
are

s sh
o

u
ld

 b
e p

ro
vid

ed
 w

ith
o

u
t 

co
m

p
ro

m
isin

g o
n

 th
e system

 p
erfo

rm
an

ce. 
 

1
3

.1
4

 
In

terfacin
g C

ab
le fo

r P
LC

 / N
C

 C
P

U
 &

 M
M

I to
 b

e Su
p

p
lied

 b
y V

en
d

o
r.V

en
d

o
r to

 co
n

firm
 

 
 

1
3

.1
5

 
P

o
w

er failu
re b

acku
p

 m
o

d
u

le fo
r sm

o
o

th
 sh

u
t d

o
w

n
 o

f th
e system

 sh
all b

e p
ro

vid
ed

. 
 

1
4 

H
Y

D
R

A
U

LIC
S 

 

1
4

.1 
A

ll H
yd

rau
lic valves to

 b
e o

f m
o

d
u

lar co
n

stru
ctio

n
. A

ll h
yd

rau
lic o

p
eratin

g co
m

p
o

n
en

ts to
 b

e 
m

o
u

n
ted

 o
n

 th
e m

an
ifo

ld
 in

 a cen
tralized

 p
lace at co

n
ven

ien
t lo

catio
n

 fo
r m

in
im

u
m

 p
ip

in
g an

d
 

easy ap
p

ro
ach

 fo
r M

ain
ten

an
ce. H

yd
rau

lic system
 layo

u
t to

 b
e p

ro
vid

ed
. 

 

1
4

.2 
H

yd
rau

lic circu
its sh

all b
e d

esign
ed

 w
ith

 m
in

im
u

m
 n

u
m

b
er o

f co
n

tro
l valves an

d
 to

 su
it o

il o
f ISO

 
V

G
 4

6
 o

r 6
8

 o
n

ly. A
lso

 m
in

im
u

m
 n

u
m

b
er o

f ch
eck-p

o
in

ts to
 b

e p
ro

vid
ed

 w
h

ere
ver p

ressu
re is 

req
u

ired
 to

 b
e read

 fo
r settin

g an
d

 tro
u

b
le sh

o
o

tin
g.  M

in
im

ess P
ressu

re
 G

au
ge - 1 N

o
 w

ith
 

C
o

n
n

ectin
g H

o
se (1

.0
 to

 1
.5

m
 len

gth
) to

 b
e p

ro
vid

ed
. V

en
d

o
r to

 co
n

firm
. 

 

1
4

.3 
M

axim
u

m
 O

p
eratin

g P
ressu

re o
f h

yd
rau

lic system
. Th

e m
axim

u
m

 p
ressu

re o
f th

e system
 sh

o
u

ld
 

p
referab

ly n
o

t to
 exceed

 3
1

5
 b

ar. V
en

d
o

r to
 sp

ecify 
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1
4

.4 
It sh

o
u

ld
 b

e p
o

ssib
le to

 rep
lace h

yd
rau

lic ele
m

en
ts like valves, m

an
ifo

ld
s etc w

ith
o

u
t d

istu
rb

in
g 

th
e asso

ciated
 p

ip
elin

es. Th
e p

o
sitio

n
in

g o
f h

yd
rau

lic ele
m

en
ts sh

o
u

ld
 allo

w
 easy m

ain
ten

an
ce. 

V
en

d
o

r to
 sp

ecify 

 

1
4

.5 
P

u
m

p
s, valves, accesso

ries etc. sh
all b

e o
f B

o
sch

-R
exro

th
 / V

ickers o
r rep

u
ted

 m
ake accep

tab
le 

to
 B

H
EL. (D

etails to
 b

e su
b

m
itted

).  Th
e seals u

sed
 in

 cylin
d

ers sh
all b

e o
f M

erkel / P
arker / 

B
u

sh
ak + Sh

am
b

an
 / H

u
n

ger / Sim
rit m

ake an
d

 sh
all w

ith
stan

d
 a

n
 o

ver-lo
ad

in
g o

f 25
 %

 V
en

d
o

r 
to

 co
n

firm
 &

 fu
rn

ish
 d

etails. 

 

1
4

.6 
Th

e P
o

w
er p

ack sh
o

u
ld

 b
e d

esign
ed

 takin
g in

to
 acco

u
n

t th
e en

ergy efficien
cy (H

i-lo
w

 p
u

m
p

 
system

, p
ro

p
er u

n
lo

ad
in

g d
u

rin
g id

lin
g, etc.). Th

e m
o

to
r u

sed
 fo

r p
u

m
p

s sh
all b

e o
f en

ergy 
efficien

t o
n

es. V
en

d
o

r to
 sp

ecify 

 

1
4

.7 
Each

 p
u

m
p

 sh
o

u
ld

 h
ave an

 in
d

ep
en

d
en

t m
o

to
r. Tan

d
em

 p
u

m
p

s sh
all b

e avo
id

ed
. V

en
d

o
r to

 
sp

ecify 
 

1
4

.8 
P

u
m

p
 u

n
lo

ad
in

g featu
re d

u
rin

g id
le ru

n
n

in
g to

 b
e p

ro
vid

ed
 fo

r en
ergy co

n
servatio

n
.  

 

1
4

.9 
H

yd
rau

lic circu
it is to

 b
e d

esign
ed

 w
ith

 m
in

im
u

m
 n

u
m

b
er o

f co
n

tro
l valves. It sh

o
u

ld
 b

e p
o

ssib
le 

to
 rep

lace h
yd

rau
lic elem

en
ts like valves, m

an
ifo

ld
s etc., w

ith
o

u
t d

istu
rb

in
g th

e asso
ciated

 
p

ip
elin

es. Th
e p

o
sitio

n
in

g o
f h

yd
rau

lic ele
m

en
ts sh

o
u

ld
 allo

w
 easy m

ain
ten

an
ce. V

en
d

o
r to

 
fu

rn
ish

 d
etails 

 

1
4

.1
0

 
A

ll o
il p

ip
elin

es sh
all b

e o
f seam

less steel an
d

 sh
o

u
ld

 u
n

d
ergo

 p
icklin

g p
ro

cess. 
 

1
4

.1
1

 
A

ll cylin
d

ers u
sed

 in
 th

e m
ach

in
e sh

o
u

ld
 h

ave stan
d

ard
 b

o
re an

d
 ro

d
 sizes. Th

e p
isto

n
 ro

d
 sh

all 
b

e h
ard

 ch
ro

m
e p

lated
. V

en
d

o
r to

 sp
ecify 

 

1
4

.1
2

 
C

ylin
d

er d
esign

 sh
all b

e su
ch

 th
at th

e lo
ck n

u
t o

n
 ro

d
 en

d
 can

 w
ith

stan
d

 th
e fu

ll lo
ad

 even
 th

e 
p

isto
n

 is at its extre
m

e p
o

sitio
n

. C
ylin

d
er seals also

 sh
o

u
ld

 n
o

t get affected
 d

u
rin

g th
e ab

o
ve 

o
p

eratio
n

. V
en

d
o

r to
 co

n
firm
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1
4

.1
3

 
R

efrigeran
t typ

e C
o

o
lin

g system
 o

f su
fficien

t cap
acity to

 m
ain

tain
 co

m
p

lete H
yd

rau
lic System

 at 
a tem

p
eratu

re n
o

t exceed
in

g 4
0

 d
eg C

 irre
sp

ective o
f th

e am
b

ien
t co

n
d

itio
n

s. V
en

d
o

r to
 co

n
firm

 
&

 fu
rn

ish
 d

etails. Th
e co

m
p

o
n

en
ts u

sed
 in

 C
h

iller u
n

it sh
o

u
ld

 b
e o

f re
p

u
ted

 stan
d

ard
 m

ake 
accep

tab
le to

 B
H

EL. Th
e h

yd
rau

lic o
il co

o
lin

g u
n

it sh
all b

e tro
p

icalized
. 

 

1
4

.1
4

 
M

ain
 P

u
m

p
 flo

w
 in

 lp
m

 an
d

 M
o

to
r P

o
w

er in
 kW

 V
en

d
o

r to
 sp

ecify 
 

1
4

.1
5

 
H

yd
rau

lic O
il Tan

k / R
eservo

ir cap
acity (in

 litres) V
en

d
o

r to
 sp

ecify 
 

1
4

.1
6

 
M

axim
u

m
 O

p
eratin

g P
ressu

re o
f h

yd
rau

lic system
. V

en
d

o
r to

 sp
ecify 

 

1
4

.1
7

 
Servo

 valves, if an
y, sh

o
u

ld
 b

e m
o

u
n

ted
 clo

se
 to

 th
eir actu

ato
rs V

en
d

o
r to

 co
n

firm
 

 

1
4

.1
8

 
Th

e co
n

tro
l vo

ltages fo
r all th

e So
len

o
id

s o
f th

e valves sh
all b

e
 o

f 2
4

- V
 D

C
 an

d
 all so

len
o

id
 

o
p

erated
 D

C
 valves sh

o
u

ld
 h

ave m
an

u
al o

verrid
e p

ro
visio

n
 an

d
 LED

 in
d

icatio
n

s. 
V

en
d

o
r to

 sp
ecify 

 

1
4

.1
9

 
A

ll th
e p

ip
e / h

o
se en

d
 fittin

gs sh
all b

e o
f stan

d
ard

 w
eld

 n
ip

p
le w

ith
 O

 rin
g seatin

g typ
e (D

IN
 

3
8

6
5

 o
r eq

u
ivalen

t). N
o

 ferru
le jo

in
ts are to

 b
e u

sed
 in

 th
e h

yd
rau

lic system
. A

ll th
read

ed
 

co
n

n
ectio

n
s sh

all b
e o

f m
etric sizes. V

en
d

o
r to

 co
n

firm
 

 

1
4

.2
0

 
H

yd
rau

lic p
o

w
er p

ack an
d

 O
il tan

k sh
all b

e sep
arate fro

m
 th

e M
ach

in
e an

d
 p

o
sitio

n
ed

 b
eh

in
d

 
th

e m
ach

in
e co

n
ven

ien
tly to

 atten
d

 to
 an

y m
ain

ten
an

ce p
ro

b
lem

s 
 

1
4

.2
1

 
A

ll h
yd

rau
lic p

ip
elin

es, h
o

ses an
d

 electrical co
n

tro
l cab

les to
 b

e n
eatly laid

 o
u

t w
ith

 p
ro

p
er 

clam
p

s an
d

 flexib
le h

o
se co

n
veyo

rs w
h

ere
ver req

u
ired

. V
en

d
o

r to
 co

n
firm

 
 

1
4

.2
2

 
Th

e flexib
le h

o
ses u

sed
 in

 th
e system

 sh
all b

e o
f G

ates / A
ero

q
u

ip
 / P

arker o
r an

y o
th

er rep
u

ted
 

m
ake accep

tab
le to

 B
H

EL. V
en

d
o

r to
 sp

ecify 

 

1
4

.2
3

 
Th

e p
ip

elin
es to

 b
e p

ain
ted

 w
ith

 stan
d

ard
 co

lo
rs as p

er th
e co

lo
r co

d
in

g accep
ted

 in
tern

atio
n

ally 
fo

r h
yd

rau
lic system

s. V
en

d
o

r to
 fu

rn
ish

 d
etails. 

 

1
4

.2
4

 
A

ll o
il p

ip
elin

es sh
all b

e o
f seam

less steel an
d

 sh
o

u
ld

 u
n

d
ergo

 p
icklin

g p
ro

cess. V
en

d
o

r to
 

co
n

firm
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1
4

.2
5

 
A

ll h
yd

rau
lic Tu

b
e lin

es to
 b

e n
eatly laid

 o
u

t. 
 

1
4

.2
6

 
A

ll th
e co

m
p

o
n

en
ts in

 th
e h

yd
rau

lic p
o

w
er p

ack sh
all b

e p
ro

vid
ed

 w
ith

 id
en

tificatio
n

 n
u

m
b

ers, 
as p

er th
e h

yd
rau

lic circu
it an

d
 sh

o
u

ld
 b

e p
asted

 w
ith

 m
etallic id

en
tificatio

n
 n

u
m

b
er p

lates. 
V

en
d

o
r to

 co
n

firm
 

 

1
4

.2
7

 
Su

itab
le filtratio

n
 system

 sh
o

u
ld

 b
e p

ro
vid

ed
 w

ith
 D

u
p

lex / stan
d

b
y filter u

n
its. It is p

referab
le to

 
u

se re-u
sab

le typ
e o

f filter ele
m

en
ts in

 th
e system

. Th
e filter u

n
it sh

all b
e o

f H
YD

A
C

 / P
A

R
K

ER
 / 

R
EX

R
O

TH
 o

r eq
u

ivalen
t rep

u
ted

 m
ake accep

tab
le to

 B
H

EL. (D
etails to

 b
e su

b
m

itted
). V

en
d

o
r to

 
sp

ecify 

 

1
4

.2
8

 
Failu

re in
d

icatio
n

 fo
r o

il level, tem
p

eratu
re, p

ressu
re, filter clo

ggin
g sh

o
u

ld
 b

e p
ro

vid
ed

. V
en

d
o

r 
to

 co
n

firm
 &

 fu
rn

ish
 d

etails 

 

1
4

.2
9

 
Safety in

terlo
ck / au

to
m

atic sh
u

t o
ff p

ro
visio

n
 d

u
rin

g h
o

se failu
res, ch

iller failu
re, lo

w
 o

il level 
etc. D

etails sh
o

u
ld

 b
e su

b
m

itted
. V

en
d

o
r to

 sp
ecify 

 

1
4

.3
0

 
First fill o

f H
yd

rau
lic o

il/ Lu
b

ricatio
n

 o
il o

r G
rease to

 b
e p

ro
vid

ed
 b

y V
en

d
o

r. V
en

d
o

r to
 co

n
firm

 
 

1
4

.3
1

 
Safety in

terlo
cks like au

to
 sh

u
to

ff d
u

rin
g lo

w
 o

il level , su
d

d
en

 h
o

se failu
re etc,. sh

all b
e 

in
co

rp
o

rated
. V

en
d

o
r to

 sp
ecify an

d
 give d

etails 
 

1
4

.3
2

 
P

ressu
re gau

ge at th
e w

o
rkin

g level o
f th

e o
p

erato
r is to

 b
e p

ro
vid

ed
 fo

r in
d

icatin
g w

o
rkin

g 
p

ressu
re. 

 

1
4

.3
3

 
P

ressu
re settin

g ad
ju

stm
en

t (P
ressu

re relief valve) h
as to

 b
e p

ro
vid

ed
 at o

p
erato

r level, to
 ad

ju
st 

th
e p

ressu
re b

ased
 o

n
 req

u
irem

en
t. V

en
d

o
r to

 co
n

firm
. 

 

1
4

.3
4

 
Su

itab
le leakage o

il co
llectio

n
 m

etallic tray to
 b

e p
ro

vid
ed

 w
h

ere
ver req

u
ired

. V
en

d
o

r to
 co

n
firm

 
 

1
4

.3
5

 
Su

itab
le 

vib
ro

-m
o

u
n

ts, 
co

m
p

en
sato

rs 
(flexib

le 
b

ello
w

s), 
flexib

le 
h

o
se 

at 
th

e 
p

u
m

p
 

o
u

tlet, 
p

o
lyp

ro
p

ylen
e clam

p
s fo

r p
ip

es &
 h

o
ses, etc are

 to
 b

e p
ro

vid
ed

 to
 m

in
im

ize th
e vib

ratio
n

 
in

d
u

ced
 an

d
 tran

sm
itted

 to
 th

e h
yd

rau
lic jo

in
ts. V

en
d

o
r to

 co
n

firm
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1
5 

LU
B

R
IC

A
TIO

N
 

 

1
5

.1 
C

en
tralized

 A
u

to
m

atic Lu
b

ricatio
n

 system
 w

ith
 a p

ro
visio

n
 fo

r ad
ju

stin
g th

e tim
er sh

all b
e 

p
ro

vid
ed

 fo
r th

e m
ach

in
e. V

en
d

o
r to

 co
n

firm
. 

 

1
6 

P
N

EU
M

A
TIC

 SY
STEM

 
 

1
6

.1 
Th

e p
n

eu
m

atic o
p

erated
 ele

m
en

ts o
f th

e m
ach

in
e sh

all w
o

rk efficien
tly w

ith
 B

H
EL co

m
p

ressed
 

air su
p

p
ly at a p

ressu
re o

f 5
 kg/cm

2
.  

If h
igh

er air p
ressu

re is re
q

u
ired

 fo
r efficien

t o
p

eratio
n

 o
f th

e m
ach

in
e, ven

d
o

r sh
all fu

rn
ish

 th
e 

in
fo

rm
atio

n
 fo

r A
ir C

o
m

p
re

sso
r o

f su
itab

le cap
acity. 

 

1
6

.2 
B

H
EL w

ill p
ro

vid
e co

m
p

ressed
 air at o

n
ly o

n
e p

o
in

t n
ear / o

n
 th

e m
ach

in
e. V

en
d

o
r sh

all p
ro

vid
e 

su
itab

le filter-regu
lato

r-lu
b

ricatio
n

 (FR
L) u

n
it at th

is p
o

in
t. 

 

1
6

.3 
H

yd
rau

lic, P
n

eu
m

atic &
 Lu

b
ricatin

g o
il p

ip
in

g sh
o

u
ld

 b
e p

referab
ly m

etallic excep
t p

laces w
h

ere 
flexib

le p
ip

in
g is essen

tial. A
ll th

e p
ip

es req
u

ired
 fo

r th
e sam

e
 sh

all b
e in

clu
d

ed
 in

 th
e stan

d
ard

 
sco

p
e o

f th
e m

ach
in

e. 

 

1
6

.4 
P

n
eu

m
atic co

m
p

o
n

en
ts sh

all b
e o

f FESTO
 / SM

C
 / N

O
R

G
R

EN
 m

akeo
n

ly  
 

1
6

.5 
Lu

b
ricato

r, R
egu

lato
r, Filter an

d
 h

an
d

 w
h

ee
l valve sh

all b
e fitted

 at th
e cen

tralized
 lo

catio
n

 fo
r 

an
y p

n
eu

m
atic circu

its 
 

1
7 

ELEC
TR

IC
A

L &
 ELEC

TR
O

N
IC

S SY
STEM

S 
 

1
7

.1 
4

1
5

V
 + 10

%
 / -1

0
%

, 5
0

H
Z +/-1

.5
 H

Z, 3
 P

h
ase A

C
 (3

 w
ire system

 w
ith

o
u

t n
eu

tral) P
o

w
er Su

p
p

ly 
So

u
rce w

ill b
e p

ro
vid

ed
 b

y B
H

EL at a sin
gle p

o
in

t n
ear th

e m
ach

in
e, as p

er layo
u

t re
co

m
m

en
d

ed
 

b
y V

en
d

o
r.  

A
ll typ

es o
f cab

les, co
n

n
ectio

n
s, circu

it b
re

akers etc. re
q

u
ired

 fo
r co

n
n

ectin
g B

H
EL’s p

o
w

er 
su

p
p

ly p
o

in
t to

 d
iffere

n
t p

arts o
f th

e m
ach

in
e/co

n
tro

l cab
in

ets, sh
all b

e th
e resp

o
n

sib
ility o

f 
ven

d
o

r. V
en

d
o

r to
 co

n
firm

 

 

1
7

.2 
W

irin
g: A

ll ele
ctrical m

o
to

rs, lim
it sw

itch
es etc, o

n
 th

e m
ach

in
e sh

all b
e W

ired
 u

sin
g P

V
C

 
sh

eath
ed

 cab
le ru

n
n

in
g in

 co
n

d
u

its to
 cab

le d
u

cts to
 co

m
m

o
n

 term
in

al b
lo

ck.  Extern
al w

irin
g 

fro
m

 / to
 co

n
tro

l p
an

el, co
n

tro
l d

esk, extern
al m

o
to

rs etc sh
all b

e b
y m

ean
s o

f screen
ed

 m
u

lti-
co

re cab
les. A

ll m
ach

in
e cab

les sh
all b

e o
f co

p
p

er. 
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1
7

.3 
C

o
n

tro
l circu

it vo
ltage sh

o
u

ld
 b

e 2
4

 V
 D

C
 

 

1
7

.4 
A

ll ele
ctrical eq

u
ip

m
en

t sh
all b

e Tro
p

icalized
 an

d
 sh

all h
ave IP

 5
4

 d
egree o

f p
ro

tectio
n

. V
en

d
o

r 
to

 co
n

firm
 

 

1
7

.5 
A

ll ele
ctrical co

n
tro

l cab
in

ets &
 p

an
els sh

o
u

ld
 b

e d
u

st an
d

 verm
in

 p
ro

o
f. V

en
d

o
r to

 co
n

firm
 

 

1
7

.6 
A

ll ele
ctrical co

m
p

o
n

en
ts in

 th
e cab

in
ets sh

o
u

ld
 b

e m
o

u
n

ted
 o

n
 D

IN
 R

ail. V
en

d
o

r to
 co

n
firm

 
 

1
7

.7 
A

ir C
o

n
d

itio
n

ers w
ith

 D
eh

u
m

id
ifiers o

f su
itab

le cap
acity to

 b
e p

ro
vid

ed
 fo

r all Ele
ctrical / 

Ele
ctro

n
ic P

an
els / C

ab
in

ets in
clu

d
in

g O
p

erato
r’s P

an
el co

n
sid

erin
g sp

ecified
 am

b
ien

t co
n

d
itio

n
s.  

M
ake: R

ittal / W
arn

er &
 Fin

ley o
r an

y o
th

er re
p

u
ted

 m
ake accep

tab
le to

 B
H

EL.  
D

etailed
 sp

ecificatio
n

s to
 b

e su
b

m
itted

. 

 

1
7

.8 
A

ll ele
ctrical p

an
els sh

o
u

ld
 b

e p
ro

vid
ed

 w
ith

 C
FL lam

p
s fo

r su
fficien

t illu
m

in
atio

n
 an

d
 ele

ctric 
p

o
w

er recep
tacles o

f 2
2

0
 V

o
lts, 5

/1
5

 A
m

p
, 3 p

in
. A

C
. A

ll ad
ap

ters/recep
tacles sh

o
u

ld
 h

ave 
co

m
p

atib
ility w

ith
 In

d
ian

 eq
u

ivalen
ts. V

en
d

o
r to

 co
n

firm
 

 

1
7

.9 
A

ll lim
it sw

itch
es u

sed
 in

 th
e m

ach
in

e sh
all b

e stu
rd

y an
d

 rigid
 an

d
 sh

all n
o

t fail freq
u

en
tly d

u
e 

to
 vib

ratio
n

s in
 th

e actu
atin

g m
ech

an
ism

s. Th
e ven

d
o

r m
ay em

p
lo

y n
o

n
-co

n
tact typ

e lim
it 

sw
itch

es/lim
it sw

itch
es w

ith
 m

etallic ro
llers h

avin
g less sp

rin
g-like p

ro
p

erties to
 avo

id
 vib

ratio
n

. 
V

en
d

o
r to

 co
n

firm
. 

 

1
7

.1
0

 
A

ll co
m

p
o

n
en

ts / d
evices / term

in
als are to

 b
e in

co
rp

o
rated

 w
ith

 ferru
les. V

en
d

o
r to

 co
n

firm
 

 

1
7

.1
1 

A
ll cab

les m
o

vin
g w

ith
 traversin

g axes sh
o

u
ld

 b
e in

stalled
 in

 m
etallic cab

le d
rag ch

ain
. 

A
d

d
itio

n
ally, all th

e cab
le trays req

u
ired

 fo
r layin

g o
f cab

les sh
o

u
ld

 b
e in

clu
d

ed
 in

 th
e o

ffer. 
V

en
d

o
r to

 co
n

firm
 

 

1
7

.1
2

 
V

en
d

o
r sh

o
u

ld
 en

su
re th

e p
ro

p
er earth

in
g fo

r th
e m

ach
in

e an
d

 its accesso
ries. V

en
d

o
r to

 
co

n
firm
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3

 
A

ll ele
ctrics su

ch
 as co

n
tacto

rs, relays, M
C

B
s, M

C
C

B
s, lim

it sw
itch

es an
d

 o
th

er co
n

tro
l ele

m
en

ts 
sh

all b
e o

f rep
u

ted
 m

ake like Siem
en

s, L&
T, B

C
H

, an
d

 Tele-tech
n

iq
u

e/Sch
n

eid
er o

r an
y o

th
er 

rep
u

ted
 m

akes accep
tab

le to
 B

H
EL. V

en
d

o
r to

 co
n

firm
 

 

1
7

.1
4

 
Ele

ctrical d
rives sh

all b
e o

f Siem
en

s / A
B

B
 /L&

T/ Eu
ro

th
erm

 / Yaskaw
a / M

itsu
b

ish
i o

r an
y o

th
er 

rep
u

ted
 m

akes accep
tab

le to
 B

H
EL. V

en
d

o
r to

 co
n

firm
 

 

1
8 

P
R

EFER
R

ED
 M

A
K

ES O
F C

O
M

P
O

N
EN

TS 
 

1
8

.1 
Th

e P
LC

 system
 u

sed
 in

 th
e m

ach
in

e sh
all b

e o
f Siem

en
s/A

llen
 B

rad
ley/ M

itsu
b

ish
i/ D

elta / 
M

essu
n

go
r o

th
er rep

u
ted

 m
akes accep

tab
le to

 B
H

EL. 
 

1
8

.2 
A

ll h
yd

rau
lic elem

en
ts sh

all b
e o

f EA
TO

N
-V

IC
K

ER
S / B

O
SC

H
-R

EX
R

O
TH

 o
r an

y in
tern

atio
n

al 
rep

u
ted

 m
ake accep

tab
le to

 B
H

EL. 
 

1
8

.3 
A

ll h
yd

rau
lic h

o
ses sh

all b
e p

referab
ly o

f G
A

TES / P
A

R
K

ER
 H

A
N

FFIN
 / A

ER
O

Q
U

IP
 m

ake o
r 

rep
u

ted
 m

akes accep
tab

le to
 B

H
EL. 

 

1
8

.4 
Th

e seals u
sed

 in
 cylin

d
ers sh

all b
e o

f M
erkel / P

arker / B
u

sh
ak + Sh

am
b

an
 / H

u
n

ger / Sim
rit 

m
ake an

d
 sh

all w
ith

stan
d

 an
 o

ver-lo
ad

in
g o

f 2
5

 %
 V

en
d

o
r to

 co
n

firm
 &

 fu
rn

ish
 d

etails.   
 

1
8

.5 
Th

e filter u
n

it u
sed

 in
 th

e h
yd

rau
lic p

o
w

er p
ack sh

all b
e o

f H
yd

ac / P
arker / R

exro
th

/EA
TO

N
-

V
ickers o

r eq
u

ivalen
t rep

u
ted

 m
ake accep

tab
le to

 B
H

EL. 
 

1
8

.6 
Lu

b
ricatio

n
 system

 u
sed

 in
 th

e m
ach

in
e sh

o
u

ld
 b

e o
f SK

F/C
EN

LU
B

 o
r rep

u
ted

 m
ake accep

tab
le 

to
 B

H
EL 

 

1
8

.7 
A

ll P
n

eu
m

atic co
m

p
o

n
en

ts u
sed

 in
 th

e m
ach

in
e sh

o
u

ld
 b

e o
f FESTO

/SM
C

 m
akes o

n
ly 

 

1
8

.8 
A

ll m
o

to
rs sh

all b
e fro

m
 m

akers like SIEM
EN

S, A
B

B
, A

llen
 B

rad
ley, C

ro
m

p
to

n
 G

reaves, K
irlo

skar, 
H

in
d

u
stan

, B
h

arat B
ijlee, G

EC
 o

r an
y o

th
er in

tern
atio

n
ally rep

u
ted

 m
akes co

n
fo

rm
in

g to
 IEC

/IS 
Stan

d
ard

s, accep
tab

le to
 B

H
EL. Ele

ctrical m
o

to
rs sh

o
u

ld
 b

e o
f En

ergy efficien
t EFF1/IE2

 class. 

 

1
8

.9 
A

ll ele
ctrical item

s sh
all b

e o
f fro

m
 SEW

 / R
O

C
K

W
ELL A

llen
 B

rad
ley/ Telem

ech
an

iq
u

e / D
elta/ 

L&
T/ Siem

en
s/ G

E o
r rep

u
ted

 m
akes accep

tab
le to

 B
H

EL. 
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En
co

d
ers an

d
 d

igital d
isp

lay u
n

its sh
all b
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f H

EID
EN

H
A

IN
 / FA

G
ER

 /A
SM

 m
ake

 
 

1
8

.11 
A

ll th
e V

FD
s u

sed
 in

 th
e m

ach
in

e sh
all b

e o
f Siem

en
s/ A

B
B

/ M
itsu

b
ish

i/ A
llen

 B
rad

ley/ Yaskaw
a/ 

D
an

fo
ss o

r o
th

er rep
u

ted
 m

akes accep
tab

le to
 B

H
EL. 

 

1
8

.12 
A

ll co
m

p
o

n
en

ts/d
evices/term

in
als are to

 b
e in

co
rp

o
rated

 w
ith

 n
u

m
b

ered
 ferru

les. 
 

1
9 

SA
FETY

 
 

1
9

.1 
A

ll th
e safety featu

res p
ro

vid
ed

 in
 th

e m
ach

in
e sh

all b
e listed

 o
u

t b
y ven

d
o

r. 
 

2
0

 
EN

V
IR

O
N

M
EN

TA
L P

ER
FO

R
M

A
N

C
E O

F TH
E M

A
C

H
IN

E:  
 

2
0

.1 
M

axim
u

m
 n

o
ise level sh

all b
e 8

5
 d

B
 (A

) at n
o

rm
al lo

ad
 co

n
d

itio
n

, 1
 m

etre aw
ay fro

m
 th

e 
m

ach
in

e w
ith

 co
rre

ctio
n

 facto
r fo

r b
ack gro

u
n

d
 n

o
ise, if n

ecessary th
is w

ill b
e m

easu
red

 as p
er 

in
tern

atio
n

al stan
d

ard
s like D

IN
 4

5
63

5
-1

6
. V

en
d

o
r to

 d
em

o
n

strate co
m

p
lian

ce to
 n

o
ise level, if 

so
 req

u
ired

. V
en

d
o

r to
 co

n
firm

 

 

2
0

.2 
 If an

y safety / en
viro

n
m

en
tal p

ro
tectio

n
 e

n
clo

su
re

 is req
u

ire
d

 it sh
all b

e b
u

ilt in
 th

e m
ach

in
e b

y 
th

e ven
d

o
r.V

en
d

o
r to

 co
n

firm
 

 

2
0

.3 
P

ain
t o

f th
e m

ach
in

e sh
o

u
ld

 b
e o

il / co
o

lan
t resistan

t an
d

 sh
o

u
ld

 n
o

t p
ee

l o
ff an

d
 m

ix u
p

 w
ith

 
co

o
lan

t.V
en

d
o

r to
 co

n
firm

 
 

2
1

 
A

M
B

IEN
T C

O
N

D
ITIO

N
S &

 TH
ER

M
A

L STA
B

ILITY
 

 

2
1

.1 
To

tal m
ach

in
e an

d
 all su

p
p

lied
 item

s sh
o

u
ld

 w
o

rk tro
u

b
le free

 an
d

 efficien
tly u

n
d

er fo
llo

w
in

g 
o

p
eratin

g co
n

d
itio

n
s an

d
 sh

o
u

ld
 give sp

ecified
 accu

racies.                                                                             
A

m
b

ien
t C

o
n

d
itio

n
s: Tem

p
eratu

re: +1
0

 to
 +5

0 D
egre

e C
elsiu

s an
d

 R
elative H

u
m

id
ity: 9

0
%

 
m

axim
u

m
, b

o
th

 d
o

 n
o

t o
ccu

r sim
u

ltan
eo

u
sly. 

 

2
1

.2 
Th

e en
tire eq

u
ip

m
en

t sh
all b

e Tro
p

icalized
 in

 D
esign

 an
d

 C
o

n
stru

ctio
n

 
 

2
1

.3 
Th

e m
ach

in
e, in

clu
d

in
g attach

m
en

ts an
d

 accesso
ries, sh

o
u

ld
 b

e su
itab

le
 fo

r 2
4

 h
rs. C

o
n

tin
u

o
u

s 
o

p
eratio

n
 to

 its fu
ll cap

acity fo
r 2

4
 h

o
u

r a d
ay an

d
 7

 d
ays a w

ee
k th

ro
u

gh
o

u
t. V

en
d

o
r to

 en
su

re 
an

d
 co

n
firm

 th
e sam

e
. 
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S. N
o
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B

H
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A
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N
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V
en

d
o

r’s O
FFER

 

2
2

 
TO

O
LS FO

R
 ER

EC
TIO

N
, O

P
ER

A
TIO

N
  &

 M
A

IN
TEN

A
N

C
E

 
 

2
2

.1 
Th

e ven
d

o
r sh

all b
rin

g sp
ecial to

o
ls an

d
 eq

u
ip

m
en

t req
u

ired
 fo

r ere
ctio

n
 an

d
 co

m
m

issio
n

in
g th

e 
m

ach
in

e .N
e

cessary to
o

ls like To
rq

u
e W

ren
ch

, Sp
an

n
ers, K

eys, G
re

ase gu
n

s etc. fo
r o

p
eratio

n
 &

 
m

ain
ten

an
ce o

f th
e m

ach
in

e sh
o

u
ld

 b
e su

p
p

lied
. List o

f su
ch

 to
o

ls sh
all b

e su
b

m
itted

 w
ith

 o
ffer. 

 

2
3

 
M

A
C

H
IN

E  SP
A

R
ES  

 

2
3

.1 
Ite

m
-w

ise b
reak-u

p
 o

f m
ech

an
ical, h

yd
rau

lic, ele
ctrical sp

are
s u

sed
 o

n
 th

e m
ach

in
e in

 su
fficien

t 
q

u
an

tity as p
er reco

m
m

en
d

atio
n

 o
f V

en
d

o
r fo

r 2
 years o

f tro
u

b
le free o

p
eratio

n
 o

n
 th

ree sh
ifts 

co
n

tin
u

o
u

s ru
n

n
in

g b
asis sh

o
u

ld
 b

e o
ffered

 b
y ven

d
o

r. Th
e list to

 in
clu

d
e fo

llo
w

in
g, in

 ad
d

itio
n

 
to

 o
th

er reco
m

m
en

d
ed

 sp
are

s.  (U
n

it P
rice o

f each
 item

 o
f sp

are
 sh

o
u

ld
 b

e o
ffered

)  

 

2
3

.2 
M

ech
an

ical &
 H

yd
rau

lic Sp
are

s: B
earin

gs, C
o

u
p

lin
gs, G

ears an
d

 all typ
e

s o
f P

u
m

p
s, V

alves / 
P

ressu
re sw

itch
es / tran

sd
u

cers/ gau
ges / Flo

w
 Sw

itch
es / Filters / C

ylin
d

er seal kit / A
ll O

- rin
gs 

&
 O

il seals, Each
 typ

e o
f H

yd
rau

lic H
o

ses,etc. 
 Th

e ven
d

o
r h

as to
 q

u
o

te th
e fo

llo
w

in
g essen

tial Sp
are

s co
m

p
u

lso
rily: 

 
a) 

 Fo
r M

ech
an

ical w
earin

g co
m

p
o

n
en

ts d
u

e to
 lin

ear m
o

vem
en

ts &
 ro

tatio
n

,  
 

 co
u

p
lin

gs, b
earin

gs etc. 
 

 
 

 
 

 
 

- 2
 Se

ts  
 

b
) 

Fo
r H

yd
rau

lic P
o

w
er P

ack, Each
 typ

e o
f  h

yd
rau

lic valves &
  p

u
m

p
,   

                

C
o

m
p

lete Seal kit fo
r all h

yd
rau

lic cylin
d

ers, filters an
d

 each
 typ

e o
f  

 
 

 

h
yd

rau
lic h

o
ses u

sed
 in

 th
e m

ach
in

e etc., 
 

 
 

 
 

- 2
 Se

ts 
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V
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2
3

.3 
Electrical / Electro

n
ic / C

o
n

tro
l System

 Sp
are

s: A
ll typ

e
s o

f R
elays, C

o
n

tacto
rs, P

ro
xim

ity 
Sw

itch
es, P

u
sh

 B
u

tto
n

s, In
d

icatin
g Lam

p
s, Sem

ico
n

d
u

cto
r Fu

ses, Sp
ecial Fu

ses, C
ircu

it B
reakers, 

M
ain

 P
o

w
er Sw

itch
, En

co
d

ers, Sp
are

s fo
r C

N
C

, Servo
 M

o
to

rs fo
r Feed

 D
rives, D

rive an
d

 P
o

w
er 

M
o

d
u

le &
 C

o
n

tro
l C

ard
s fo

r M
ain

 D
rive as w

ell as Fe
ed

 D
rives etc. 

 Essen
tial Sp

ares fo
r ven

d
o

r h
as to

 q
u

o
te co

m
p

u
lso

rily 
 

a) 
Each

 typ
e

 o
f P

LC
 / N

C
 - P

C
B

s (I/O
 card

, d
igital to

 an
alo

gu
e card

,  
C

P
U

 card
, p

o
w

er su
p

p
ly b

o
ard

 etc.) d
isp

lay u
n

it, H
M

I e
tc.,  

-   2
 se

ts each
 

 
b

) 
Each

 typ
e

 o
f Field

 sen
so

rs, su
ch

 as en
co

d
ers, o

p
tical sen

so
rs,  

p
ro

xim
ity sw

itch
, lim

it sw
itch

es, p
u

sh
 b

u
tto

n
s, in

d
icatin

g lam
p

s etc. 
-   2

 se
ts each

 

 

2
3

.4 
A

ll typ
es o

f sp
ares fo

r to
tal m

ach
in

e an
d

 accesso
ries sh

o
u

ld
 b

e availab
le fo

r at least seven
 years 

after su
p

p
ly o

f th
e m

ach
in

e. If m
ach

in
e o

r co
n

tro
l is likely to

 b
eco

m
e o

b
so

lete in
 th

is p
erio

d
, th

e 
ven

d
o

r sh
o

u
ld

 in
fo

rm
 B

H
EL su

fficien
tly in

 ad
van

ce an
d

 p
ro

vid
e d

raw
in

gs o
f p

arts / d
etails o

f 
sp

are
s &

 V
en

d
o

rs to
 en

ab
le B

H
EL to

 p
ro

cu
re th

ese in
 ad

va
n

ce, if req
u

ired
. 

 

2
3

.5 
V

en
d

o
r to

 co
n

firm
 th

at co
m

p
lete list o

f sp
are

s fo
r m

ach
in

e an
d

 accesso
ries, alo

n
g w

ith
 

sp
ecificatio

n
 / typ

e
 / m

o
d

el, an
d

 n
am

e &
 ad

d
ress o

f th
e sp

are
 su

p
p

lier sh
all b

e fu
rn

ish
ed

 alo
n

g 
w

ith
 d

o
cu

m
en

tatio
n

 to
 b

e su
p

p
lied

 w
ith

 th
e m

ach
in

e.  
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2
4

 
D

O
C

U
M

EN
TA

TIO
N

  : 
 

2
4

.1 
Th

e fo
llo

w
in

g d
o

cu
m

en
ts in

 En
glish

 lan
gu

age sh
o

u
ld

 b
e su

p
p

lied
 alo

n
g w

ith
 th

e m
ach

in
e: 

 
 

 
H

ard
 C

o
p

ies   
- 3

 Sets 
 

 
 

In
 C

D
 fo

rm
 

- 1
 Set  

 
 

V
en

d
o

r to
 co

n
firm

 
1

. 
O

p
eratin

g m
an

u
als o

f M
ach

in
e &

 its C
o

n
tro

l System
 

2
. 

O
n

e set o
f ap

p
ro

ved
 d

raw
in

gs (G
A

, m
ech

an
ical, electrical,h

yd
rau

lic,p
n

eu
m

atic &
 

lu
b

ricatio
n

) 
3

. 
P

ro
gram

m
in

g m
an

u
als o

f M
ach

in
e &

 its C
o

n
tro

l System
 

4
. 

M
ain

ten
an

ce m
an

u
als w

ith
 d

raw
in

gs o
f m

ach
in

e assem
b

lies / su
b

-assem
b

lies w
ith

 p
arts list 

5
. 

Ele
ctrical circu

it d
iagram

s w
ith

 b
ill o

f m
aterials, co

m
p

o
n

en
t layo

u
t d

raw
in

gs fo
r o

p
erato

r 
an

d
 co

n
tro

l p
an

els clearly in
d

icatin
g arran

gem
en

t o
f ele

ctrical co
m

p
o

n
en

ts in
 th

e p
an

els 
6

. 
H

yd
rau

lic circu
it d

iagram
s w

ith
 b

ill o
f m

aterials 
7

. 
P

n
eu

m
atic circu

it d
iagram

s w
ith

 b
ill o

f m
aterials 

8
. 

Lu
b

ricatio
n

 circu
it d

iagram
 w

ith
 b

ill o
f m

aterials 
9

. 
M

ain
ten

an
ce &

 In
terface m

an
u

als, In
stallatio

n
 su

p
p

o
rt gu

id
es etc fo

r M
ach

in
e C

o
n

tro
l 

System
  

1
0

. M
an

u
factu

rin
g d

raw
in

gs fo
r all to

o
lin

g’s o
rd

ered
 w

ith
 m

ach
in

e u
n

d
er clau

se
 N

o
  10

.0
 

1
1

. C
atalo

gu
es, O

&
M

 m
an

u
als fo

r all b
o

u
gh

t o
u

t item
s u

sed
 in

 th
e m

ach
in

e. 
1

2
. D

etailed
 sp

ecificatio
n

 o
f all ru

b
b

er item
s / h

yd
rau

lic / lu
b

ricatio
n

 fittin
gs 

1
3

. C
o

m
p

lete m
aster list o

f p
arts u

sed
 in

 th
e m

ach
in

e
 

1
4

. P
LC

 p
ro

gram
 p

rin
t-o

u
ts/lad

d
er lo

gic w
ith

 co
m

m
en

ts in
 En

glish
 

1
5

. P
LC

 p
ro

gram
 b

acku
p

 an
d

 d
ata, P

LC
 so

ftw
are (in

stallab
le o

n
 an

y P
C

/lap
to

p
) o

n
 C

D
 

1
6

. C
o

m
p

lete list o
f A

larm
 lo

g, Erro
r co

d
e, e

rro
r m

essages &
 rem

ed
ies an

d
 o

n
 lin

e fau
lt d

iagn
o

stics to
 

b
e p

ro
vid

ed
 b

y th
e ven

d
o

r. 
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2
5

 
M

A
C

H
IN

E  P
R

E-D
ESP

A
TC

H
 IN

SP
EC

TIO
N

 A
N

D
 A

C
C

EP
TA

N
C

E C
R

IT
ER

IA
: 

 

2
5

.1 
C

o
m

p
lete m

ach
in

es sh
all b

e assem
b

led
 an

d
 o

ffered
 fo

r in
sp

ectio
n

 an
d

 p
erfo

rm
an

ce trials to
 test 

th
e d

esign
 cap

ab
ilities o

f th
e m

ach
in

e, b
y B

H
EL En

gin
eers b

efo
re D

isp
atch

 at Su
p

p
lier’s w

o
rks. 

 A
ccep

tan
ce C

riteria d
u

rin
g p

re
-d

isp
atch

 in
sp

ectio
n

: 
a) 

P
h

ysical In
sp

ectio
n

 an
d

 D
esign

/C
o

n
stru

ctio
n

al/D
im

en
sio

n
al C

o
m

p
lian

ce as p
er th

e ap
p

ro
ved

 
d

raw
in

gs. 
b

) 
A

ll th
e featu

res o
f th

e m
ach

in
e co

n
stru

ctio
n

 sh
all b

e o
p

erated
 an

d
 sh

o
w

n
 in

 go
o

d
 w

o
rkin

g 
co

n
d

itio
n

 as p
er th

e Tech
n

ical Sp
ecificatio

n
 an

d
 D

raw
in

gs ap
p

ro
ved

 b
y B

H
EL. 

c) 
P

ro
ve

-o
u

t trials sh
all b

e d
o

n
e o

n
 tu

b
es th

at are su
p

p
lied

 b
y B

H
EL an

d
 b

en
d

s as req
u

ired
 b

y 
B

H
EL d

u
rin

g tech
n

ical d
iscu

ssio
n

. 
d

) 
Q

u
ality tests are

 to
 b

e co
n

d
u

cted
 b

y th
e su

p
p

lier, o
n

 th
e b

en
d

s m
ad

e d
u

rin
g p

ro
ve

-o
u

t trials 

an
d

 th
e resu

lts sh
o

u
ld

 b
e w

ith
in

 th
e to

leran
ce lim

its as p
er C

lau
se

 N
o

 3
.0

. 

 

2
6

 
ER

EC
T

IO
N

 &
 C

O
M

M
ISSIO

N
IN

G
 

 

2
6

.1 
V

en
d

o
r to

 p
ro

vid
e su

p
ervisio

n
 fo

r carryin
g o

u
t th

e ere
ctio

n
, start u

p
, testin

g o
f m

ach
in

e, it’s 
co

n
tro

l system
 &

 all asso
ciated

 eq
u

ip
m

en
t su

p
p

lied
. Service req

u
irem

en
t like p

o
w

er, air &
 w

ater 
sh

all b
e p

ro
vid

ed
 b

y B
H

EL at o
n

ly o
n

e p
o

in
t to

 b
e in

d
icated

 b
y V

en
d

o
r in

 th
eir fo

u
n

d
atio

n
/layo

u
t 

d
raw

in
gs.  

 

2
6

.2 
Su

ccessfu
l p

ro
vin

g o
f B

H
EL co

m
p

o
n

en
ts b

y th
e V

en
d

o
r sh

all b
e co

n
sid

ered
 as p

art o
f 

co
m

m
issio

n
in

g.  A
ll tests, as m

en
tio

n
ed

 at Sp
ecificatio

n
 C

lau
se N

o
. 2

5
.0

 (M
ach

in
e A

ccep
tan

ce) 
sh

all fo
rm

 p
art o

f th
e co

m
m

issio
n

in
g activity. 

 

2
6

.3 
P

o
rtio

n
, if an

y, o
f th

e m
ach

in
e, accesso

ries an
d

 o
th

er su
p

p
lied

 item
s w

h
ere p

ain
t h

as ru
b

b
ed

 o
ff 

o
r p

eele
d

 d
u

rin
g tran

sit o
r ere

ctio
n

 sh
o

u
ld

 b
e rep

ain
ted

 an
d

 m
erged

 w
ith

 th
e o

rigin
al 

su
rro

u
n

d
in

g p
ain

t b
y th

e ven
d

o
r. Fo

r th
is p

u
rp

o
se, th

e ven
d

o
r sh

o
u

ld
 su

p
p

ly su
fficien

t q
u

an
tity 

o
f to

u
ch

-u
p

 p
ain

t o
f vario

u
s co

lo
rs o

f p
ain

t u
sed

.   
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2
7

 
M

A
C

H
IN

E  IN
SP

EC
TIO

N
  A

N
D

 TESTS TO
 B

E C
A

R
R

IED
 FO

R
 C

O
M

M
ISSIO

N
N

G
 A

T B
H

EL W
O

R
K

S 
 

 

2
7

.1 
A

fter th
e m

ach
in

e h
as b

een
 erected

 an
d

 en
ergized

, a few
 id

le ru
n

s h
ave to

 b
e d

o
n

e to
 

d
em

o
n

strate th
e go

o
d

 w
o

rkin
g co

n
d

itio
n

 o
f th

e m
ach

in
e.Su

ccessfu
l p

ro
vin

g o
f B

H
EL 

co
m

p
o

n
en

ts b
y th

e V
en

d
o

r sh
all b

e co
n

sid
ered

 as p
art o

f co
m

m
issio

n
in

g. 
A

ccep
tan

ce C
riteria d

u
rin

g co
m

m
issio

n
in

g: 
a) 

P
h

ysical In
sp

ectio
n

 an
d

 D
esign

/C
o

n
stru

ctio
n

al/D
im

e
n

sio
n

al C
o

m
p

lian
ce. En

su
rin

g p
ro

p
er 

w
o

rkin
g o

f all co
m

p
o

n
en

ts an
d

 accesso
ries o

f th
e m

ach
in

e ere
cted

. 
b

) 
P

ro
ve o

u
t trials to

 b
e co

n
d

u
cted

 o
n

 th
e tu

b
es given

 b
y B

H
EL w

ith
 th

e to
o

lin
gs su

p
p

lied
 alo

n
g 

w
ith

 th
e m

ach
in

e. 
c) 

Q
u

ality tests w
ill b

e co
n

d
u

cted
 b

y B
H

EL, o
n

 th
e b

en
d

s m
ad

e d
u

rin
g p

ro
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