
PART A 

Qualifying Criteria for the supply of 

SELF-GUIDED GMAW SYSTEM FOR PANEL WELDING IN VERTICAL POSITION 

SECTION I  

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. PARTICULARS VENDOR's RESPONSE 

1.0 Number of Years of Experience of the BIDDER (Original 

Equipment Supplier) in the field of design, manufacture 

and supply of Equipment / Sub-systems proposed for 

the subject tender for Panel Welding Systems. 

2.0 Year of Launch of the Model/System quoted against this 

Enquiry 

3.0 Number of similar equipment/systems supplied till date 

in the Quoted Model internationally / within India. , 

mentioning the applications for which they are used. 

4.0 Details on International Standards followed in Design 

and Testing of the subject model of Welding Machines —

copies of the relevant standards (IEC/EN/ISO) to be 

furnished with the TECHNICAL BID compulsorily. 

5.0 Comprehensive Details on Performance Testing of 

Equipment / Sub-Systems, proposed for the subject 

Panel Welding Machines, carried out at the Factory to 

be 	furnished with the TECHNICAL BID compulsorily. 

6.0 VENDOR to indicate the Country of Origin for the supply 

of welding machines. Machines manufactured in 
Countries like TAIWAN/CHINA/KOREA are not preferred. 

SECTION — II  

The BIDDER has to compulsorily meet the following requirements to get qualified for 

submitting an offer for the 'SELF-GUIDED GMAW SYSTEM FOR PANEL WELDING IN VERTICAL 
POSITION' 

S. No. REQUIREMENTS VENDOR's RESPONSE 

7.0 The BIDDER / VENDOR to furnish Reference List of 

Customers, with complete address, details of contact 
person of past supply for Equipment / Sub-systems 
proposed for the subject tender for Panel Welding 

Systems. 



S. No. REQUIREMENTS VENDOR's RESPONSE 

8.0 Since the proposed welding system has to be established 

for project site applications, BIDDER/VENDOR has to 

furnish details on such a capability, in case the purchase 

order 	is 	placed 	on 	the 	BIDDER/VENDOR 	after the 

procedural formalities. 

9.0 Vendor has to submit at least ONE PERFORMANCE 

CERTIFICATE 	for 	satisfactory 	performance 	of 	similar 

welding systems proposed for the subject tender, which 

is working for a minimum period of one year from the 

date of commissioning (as on the original date of tender 
opening) from their customers in India or in any other 

country outside the country of origin, 	supplied and 

commissioned 	in 	the 	last 	10 	years. 	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 as ANNEXURE- A. 

10.0 Details on SERVICE-AFTER-SALES Set-Up in India including 

the Addresses of Agents / Service Centres in India, to be 

furnished compulsorily. The agents / service centers 

claiming to provide 'Service after sales' shall have been 

registered as an authorized service agency of the OEM 
(Original Equipment Manufacturer) on or before the date 

of release of this tender. 

11.0 Any Additional data to supplement the manufacturing / 

process establishment capability of the BIDDER for the 

subject equipment. 

12.0 BHEL reserves the right to verify the information provided 
by the Vendor for the referred 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. 

BHEL reserves the right to accept or reject the OEMs 

based on the assessment of their technical and financial 

capability. 



SECTION — III 

The BIDDER has to comply with the following, for accepting the Technical Offer for scrutiny 

by the Purchaser: 

S. No. REQUIREMENTS 
VENDOR's 

COMPLIANCE 

13.0 The BIDDER shall submit the offer in TWO PARTS - Technical [with 

PART A & PART B] & Commercial and Price Bid. 

14.0 The Offer shall contain a comparative statement of Technical 

Specifications given by BHEL and the Offer Details submitted by the 

Bidder, against each clause. A just 'CONFIRMED' or 'COMPLIES' or 
'YES' 	or 	'NO-DEVIATION' 	or 	similar 	words 	in 	the 	technical 

comparative statement may lead to disqualification of the Technical 

Offer. In case of any deviations in any of the technical specifications, 

such deviations should be clearly specified in the comparative 

statement. 

15.0 The BIDDER shall assure a continuous support for SPARES and 

SERVICE for TEN Years, from the date of commissioning of the 
equipment at BHEL Works. 

16.0 The Technical Offer shall be supported by Product Catalogue and 

Data Sheets in ORIGINAL and complete technical details / literature 

on the QUOTED MODELS of Panel Welding Equipment(s). 

17.0 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 for the scope of supply. 

18.0 Earlier performance & field experience (service support) with BHEL 

(if any) and any case of withdrawal after price-bid opening will be a 
reckoning factor for the technical qualification of the OFFER. 

Enclosure : ANNEXURE — A (Performance Certificate) 



ANNEXURE - A 

SUGGESTIVE FORMAT OF PERFORMANCE CERTIFICATE 

The Performance should be certified by the customer on Customer's Letter Head and 

submitted along with the offer. 

1.0 Name of the Equipment/System Procured 

2.0 Supplier's Name 

3.0 Make and Model number of the Equipment 

4.0 Month & Year of Commissioning 

5.0 Application for which the machine is used 

6.0 Machine Details such as brief technical specifications 

7.0 General Performance and Availability of the 

Equipment / System mentioned above 

Satisfactory 

Not Satisfactory 

8.0 Service after Sales support given by the OEM / Indian 

Dealer / Service Provider 

Satisfactory 

Not Satisfactory 

9.0 Other Remarks (if any) 

Date: 

Signature & Seal of the 
Authority Issuing the 
Performance Certificate 

\‘' 
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B
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l an
d
 vertic

a
l adjustm

ent 
C

onnectin
g
 cables 

M
ounting brackets

 
	

C
ontrols 

C
om

pact O
scillator H

ead  
 

T
he

 carriag
e
 system

 shall h av
e
 the follow

in
g features

:
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ST

E
M

 C
O

N
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T
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N
:
 
 

' S
P

E
C
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A
T
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N
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Job  D
escriptio

n
: Each

 pan
el o

f appr oxim
ately 1.8m

 w
idth

 w
ill be

 pl aced in
 row

s
 to fo

rm
 a 

rectangula
r sectio

n
 of  16  m

 x  1
8
 m

 (approx
.). T

he
 total  height

 o
f the

 stacked  panels
 will  b

e
 abo ut 60 

m
. 

T
he

 w
elding

 m
achin

e
 operat or

 an
d

 the
 w

elding
 syste

m
 can b e

 lifte
d

 or low
ered throug

h
 sky

 clim
bers 

(w
ill be

 provided  by
 the B

H
E

L
)
 acro

ss these heights
 to

 w
eld  a

t required
 poin

t of  joints. 
In p

u
t p

o
w

er supply
 could  take

 through  m
anhole doors

 available in diff eren
t elevations.

 
T

he fin 
thickness is 8m

m
. T

he i ntended
 join

t w
ill be betw

een
 th e fin

 to
 fin

 o
f the

 panels
 with

 s q
u
are butt 

joints
 at its

 corners. T
he

 joi n
t after

 w
elding

 should be free f rom
 any

 w
eld discontinuiti e

s to
 provide 

T
he

 s ystem
 can be

 established fo
r w

eldi ng
 of vertical w

ate
r w

all panels
 at project site

s of T
herm

al 
P

ow
er P

l ants,
 whic

h
 are

 conventionally f abricate
d

 using
 M

M
A

W
. A

im
 is

 to
 im

prov
e
 productivity

 of  
th

e
 process/operation

. 
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3. 	
Scop

e
 of  W

o
rk

 : T
o
 establish

 m
ech

ani sed
 w

elding
 techn

ology fo
r
 th

e f ab
ricatio

n
 of w

ater w
a

ll panel s
 in

 vertica
l position installe

d
 a
t pow

er projec
t site

s and  to 
apply G

M
A

W
  a utom

atio
n

 to
 th

e
 w

eld
in

g
 of  w

at e
r
 w

a
ll panels

 w
ith

 th
e h

elp
 of self guid

e
d

 m
achin

e
 th

a
t ca

n
 transv

erse o
n

 pan
el an

d
 perf orm

a requisite
 vertical  

w
elding. 

2. T
h

e
 offe

r
 an

d
 all docum

ents
 en

clo
sed

 w
ith

 offe
r
 should  b

e in E
n

glish  l an
guag

e
 only.
 
 

1. T
h

e "O
ffered"  C

olu
m

n
 an

d
 w

h
ere ap

p
licable,

 th
e "D

eviati on
s"

  &
 "R

em
arks"

  C
olum

n,
 of  thi s

 form
a

t sh
all b

e filled in by
 th e
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C
arriag

e
 should  be

 controlled  by
 a
 m

icro processor based  controller
 w

ith 
lo w

 voltag
e
 (24  volt) D

.C
.
 

program
m

able
 control  and  w

ith
 closed  loop 

t ack
 feedback  fo

r accurate
 sp

eed
 control  w

he
n

 running
 i n

 any
 plane, 

regardle
s
s
 of  load . T

he
 carriag

e
 should  b

e
 c apable

 of  running
 on 

t em
pered, flexible,

 spring
 steel  t racks

 or
 rigid  alum

inum
 track s

 which  are 
secured  to

 the
 pan e

l by
 m

eans of  suitable
 non d etaching

 clam
ping

 system
. 

C
arriag

e
 should  b

e
 provided  w

ith interchangeable
 w

heel  b
ase to

 ens ure 
the

 use o
n

 ri g
id

 a
s well

 as fle xible
 tracks. 

T
h e dim

ensio
n

s are to be
 considered  for holding

 on
 the

 system
 to

 the 
panels. T

he i m
plem

entatio
n

 plan
 rem

ains
 the

 sam
e. 

T
ube diam

eter Front pass (vertical  &
  spiral  panels) 38.1  m

m
 w

ith  pit ch 
siz

e
 51.0  m

m
 

B
ack  p

ass (vertical  panels) : 50.8  x 10  (front)
 with  pitch

 of  101.6  m
m

, 
57.2

 x 9.4
 (L

H
S/R

H
S )

 with  pitch
 of  125.0  m

m
, 44.5

 x 8
 (rear) w

ith  pitch  
of  101.6  m

m
. 

T
he

 tolera n
ce of the

 clam
ping

 m
ech anism

 is
 to be indicat ed. 

C
arriag

e
 com

plete
 w

ith  heavy-duty
 self- aligning

 w
heel  assem

blies .T
he 

self-guided  w
el ding

 system
 w

ill  be
 conside red for im

plem
entation in 

vertical  posi tio
n

 only. W
elding

 of  s piral panels
 (in-situ

) w
ill  also be 

tested  using
 this

 system
. T

he diam
ete

r an
d

 the
 pitch  sizes fo

r the
 tubes

 to 
be

 considered  f or im
plem

entatio
n

 are
 a s

 per
 2.2.3 

Scop
e
 of  Suppl y: The

 portable light w
eight carriag

e
 com

prising
 of  the 

com
pact oscillator head ,

 controls,
 mounting b rackets,

 connecting 
cables,railings for horizont a

l and  vertical  m
ovem

en
t of  carriages, 

bracketary for horiz ontal  and  vertical  adjustm
e n

t and  standard  G
M

A
W

  
gun holder,

 suitable fo
r m

oving
 on

 the
 rigid  track  o r flexible

 track  having 

System
 Sp

ecification
s
:
 
 

'H
orizontal  and  V

ertical  Slide bars
 
 

Self  ali gning
 w

heel  assem
blies
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T
he

 sub  system
s include

 ga
s m

ixer,
 cable

 tray handling,
 mounting

 and 
locking

 arrangem
ent fo

r th
e
 w

elding head. Provision for holdin
g
 a
 gas 

torch  to
 pre heat the

 pan
el m

ay be
 provided  on

 the
 carriage. 

T
he

 carriag
e
 should  incorporate

 the
 oscillator

 electronic
 controls 

providing independent dw
ells

 at each  en
d

 an
d
 the

 center
 of  stroke. 

E
lectronic

 O
scillator hea

d
 contro

l sho
u
ld

 provide
 m

otoriz
e
d

 O
scillation 

w
idth  potentiom

eter. C
ontrols

 to be
 provided  include O

scillatio
n
 centre 

lin
e
 adjustm

en
t toggle

 sw
itch  and  prog

ram
 m

em
ory button, A

utom
atic 

w
ire feed

 start,
 adjustable

 carriage delay
 start,

 adjustable
 0
 to

 3
 seconds, 

dw
ell  on/o

ff sw
itch,

 auto
 start sw

itch,
 toggle

 sw
itch  to

 chang
e
 oscillator 

m
ode fro

m
 standard  angula

r oscillatio
n

 pattern
 to

 step
 square

 w
ave 

oscillatio
n

 pattern.
 

It
 should hav

e
 prog

ram
 m

em
ory

 of  at least 10  
oscillatio

n
 program

s.T
he

 panels
 w

ill  be
 preheated

 to
 a
 tem

peratu
re

 of  220  
deg

ree celcius. T
he

 syste
m

 w
ill  not in

 direct contact w
ith  the

 panel  
surface bu

t w
ill be

 unde
r the influ

en
ce o

f the
 tem

perature. 

L
inear Sp

eed
 rang

e
 of  carriage is in

 the
 rang

e
 of  2.5

 -83
 cm

/m
in

. 
O

scillatio
n

 w
idth  2

.5
 to 50m

m
 an

d
 oscillation

 speed is
 to

 be
 50

 to 
1000m

m
/m

in 

T
he

 carriag
e
 should have forw

ard/  stop/  rev
erse m

ovem
ent functions. 

T
he

 carriage is
 controlled  b

y low
 voltag

e
 m

oto
r control  interfacing

 w
ith  

the forw
ard/stop/reverse

 sw
itch, high  speed  retu

rn
 and in

finitely
 variable 

speed  potentiom
eter. 
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A
n
 arrang

em
en

t (provision) f or holding
 the

 ga
s torch  fo

r pre h
eating

 thel  
p
an

el tubes i s
 to be

 m
ade

 o
n
 the

 w
elding

 system
.
 

T
his distance betw

ee n 
the

 tip
 o
f the

 torch h
older

 and  the
 carriage is

 to be
 at least 500  m

m
.
 

T
he 

tubes in
 the

 pa nels
 will be

 subjected  to
 a
 p
re

 he
a
t o

f around 200
 d egree 

C
elcius. 

T
he

 ro
o

t gap b
etw

een
 the fin

s to be
 w

elde
d

 w
ill be

 typically 3
.2

 m
m

 and 
m

axim
um

 8  m
m

. T
he fin

 thickness i s
 8

 m
m

. F
ull  penetration

 i s
 the

 
requirem

ent f o
r the

 w
elds. 

In
 the

 carria ge,
 Horizonta

l rack
 arm

 for h orizonta
l adjustm

en
t of  30

5
 m

m
 

a
n
d
 vertic

a
l rack  arm

 fo
r vertic

a
l adjustm

e
n
t of  4

5
7
 m

m
 togethe

r w
ith 

torch  h
older fo

r standard  G
M

A
W

  gun,
 rack box

 riser bracke
t an

d
 cable 

support assem
bly

 to
 preven

t cable drag
 on

 the G
M

A
W

  gun. 
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L
  F
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T
he

 W
elding

 po
w

er so
u
rce should  b

e
 m

ade
 com

patible
 w

ith
 all  system

 
accesso rites fo

r operating
 rang

e
 o
f valu

e
s an

d
 should be i ntegrate

d
 w

ith 
all  f unctions. 

W
ire feede

rs to handle
 w

ire
s of  1.2

 m
m

 and  1
.6  m

m
 standa

rd
 w

ire
 sppols 

to
 b
e
 m

ade
 available. W

ire feed ers
 are

 to
 b
e
 m

ade
 capabl e

 of b
eing 

m
ounted

 o
n

 the
 po

w
er source during

 operation. 

A
ccessories include

 h
eavy

 d
uty

 w
ate

r
 cooled  

to
rc

h
 a
n
d
 cabling

 for 
connecting

 the
 pow

er
 sou

rc
e
 to

 the
 system

. It
 sh ou

ld
 also

 include
 all 

conta
c
t tips, isol ation

 b
ush, interconnectio

n
 as sem

blies
 etc

 required  for 
the

 w
orking

 of  the
 system

.N
o
 accessory

 fo
r the

 po
w

er source
 w

ill b
e
 

available
 an

d
 all required  acce ssorie

s are left in
 the

 sco p
e
 o
f the

 vendor 

Pow
er

 so
u

rce sh ould hav
e
 provisio

n
s to

 w
eld  at differen

t w
elding

 m
odes 

like
 synergic, Pulse,

 standard  etc. 

Inverter b
ased  pro gram

m
able M

IG
  pow

er
 so

u
rce of  m

inim
u
m

 rating
 of  

300  A
@

 100%
 duty

 cycle 

W
elding P

ow
er S ou

rc
e
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V
endo

r to
 furnish  b

ro
a
d
 constructional details

 of  th
e
 m

achin
e
 including

 
explanatory draw

ings /  sketches,
 etc. 

C
O

N
S

T
R

U
C

T
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Syste
m

 supplied  should  sati sfactorily d
em

onstrate its
 capability

 of  panel  
w

elding
 a
s
 per B

H
E

L
 accepta n

c
e
 norm

s
 at proje

c
t site

 available
 a
t the 

tim
e
 of im

ple m
entation. 

P
ro

filing
 of  the

 m
agnets

 used  f o
r
 clam

ping
 is

 recom
m

ended  fo
r the 

specified  diam
ete

r of  the
 tube, it

 should  not be
 a
s
 a fla

t connection. T
he 

diam
ete

r of  the
 tube

s
 and  th

e
 pitch  b

etw
een

 th
e
 tubes in

 T
able 1  can be 

take
n
 a
s
 criteria for desig

n
 of  clam

ps. 

W
eld  

Q
uality

 requi rem
ents

 are full  
penetratio

n
 fo

r joints
 confirm

ed  
through  visual  and  10%

  D
P

. 

W
ire feed e

r w
ill be

 eithe
r positio

n
e
d
 o
n
 the b

u
c
k
 sta ys/platform

s
 (for 

external  w
elding

) o
r o

n
 the

 sky
 clim

be
rs (for internal  w

elding). T
herefore 

w
ire f eeding

 cable length  is
 suggested  to be fo

r a len g
th

 o
f 1

0
 m

. 

G
a
s
 connecti o

n
s w

ill be
 provide

d
 to

 the
 system

 fro
m

 the
 neares

t platform
. 

T
his

 will  require
 a hose len g

th
 o
f at least 2

5
 m

 to
 be

 provide
d
 w

ith
 the

 
proposed  s ystem

. 

W
eldin g

 Pow
er source is

 m
ade

 available
 at locatio

n
s of  approxim

ately 10  
m

 an
d
 9
0
 m

 elevations. H
ence,

 sufficien
t cabling length  (at least 50  m

) is 
to be

 provided  fo
r connecting

 the
 w

elding
 s ystem

 to
 th
e
 po

w
er sources. 

N
ecessary

 cro
ss slide

rs (X
-Y

-Z
 slider) for

 a pproachability
 of  the

 w
eldin

g 
to

rch
 m

ust b
e
 provide

d
 w

ith
 the

 system
,
 to
 cov

e
r up

 at le
a
st 1

5
0

 m
m

 of 
w

eld
 seam

 ov
er an

d
 abo

v
e th

e length  of  the
 carriag

e
 track  at both  ends 

W
he

n
 the

 system
 is

 used
 fo

r
 w

elding
 o
n

 the
 external  surfa

c
e
 of  the 

f u
rn

ace w
alls,

 the
 m

axim
u

m
 available

 seam
 fo

r w
elding is in

 the
 rag

e
 of 

6
0
0
 m

m
 to

 25
0
0
 m

m
. M

inim
u
m

 track  length  o
r m

odification
 of  standard 

length  o
f  track  length  needs

 to b e
 noted  in

 this
 context. 

H
orizontal  m

ov
em

en
t (slide b

ars
) of the

 track
 m

echanism
 is
 expecte

d
 to 

b
e
 in

 the
 rang

e
 of  1

0
 —

 20 m
eters. A

dequate
 num

be
r of  tracks

 to
 take

 care 
o
f  th

e
 requirem

ents is
 to be

 provided. 

D
E

S
C

R
IP

T
IO

N
 F

O
R

  B
H

E
L

  R
E

Q
U

IR
E

M
E

N
T

  
 

V
endo

r to Furnish  

V
endor

 to 
Specify/confirm

 

V
endor

 to 
Specify/confirm

 

V
endor

 to 
Specify/confirm

 

V
end or

 to 
Specify/confirm

 

V
endo

r to 
Specify/confirm

 

V
endo

r to 
Specify/confirm

 

V
endor

 to 
Specify/confirm

 

V
endo

r to 
Specify/confirm

 

V
endo

r to 
Specify/confirm

 

I
 SP

E
C

IF
IC

A
T

IO
N

  
 

B
ID

D
E

R
'S

  O
F

F
E

R
  
 

D
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V
IA

T
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N
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N 

1.--,  
No  
ON 
CZ 

.9' 
 IQ 

in 
C...) 

N 
i_n 
i■) T

he
 syst em

 is
 to be

 operated  o
n

 vertic al  w
all  panels

 and  along
 w

i th  the 

w
eld ers w

ill  b e lifted
 up

 or d ow
n usin g

 sky
 clim

b ers/scaffol ding 
arran gem

ents
 provided  by B

H
E

L
. T

he
 o perating hei ght of  the

 panel  is 
upt o 60  m

. A
ny

 addi tional  re quirem
ent s fo

r provi sioning
 the

 system
 at 

site
 at the se

 operati ng
 conditi ons is

 to b e
 m

ade
 clear by

 th e
 vendor. 

O
P

E
R

A
T

O
R

'S  P
L

A
T

F
O

R
M

  : 

It is
 preferred

 to ha ve individ ual  w
at e

r cooled  w
elding

 m
achin

e
 pow

er 

cables f ro
m

 th e
 so

u
rce of  p

o
w

er suppl y
 till  the

 end  of  the
 w

eldi ng 

Im
ag

es on C
D

 /  Ph otograph s
 / L

iterat u
re expl aining

 the
 technical  features 

should  be
 enclosed w

ith  the
 offer 

D
E

SC
R

IP
T

IO
N

 F
O

R
  B

H
E

L
  R

E
Q

U
IR

E
M

E
N

T
 	

 

V
endo

r to C
onfirm

 

V
endo

r t o Furnish  details 

V
end o

r to F urnish  
S

P
E

C
IF

IC
A

T
IO

N
  

B
ID

D
E

R
'S  O

F
F

E
R

  
 

D
E

V
I
A

T
I
O

N
S
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E
L

E
C

T
R

IC
A

L
 S

Y
S
T

E
M

 : 

D
etails

 of othe
r O

ptio
n

al Features, if any
 
 

D
etails

 of other S
tandard features

 of  th e
 C

ontro
l Syste

m
 
 

M
easurem

ent &
  D

isplay
 of  the

 process param
eters including

 w
elding 

voltage,
 current,

 wire
 speed,

 gas fl o
w

 etc.
 
 

O
the

r param
ete

rs available
 o
n

 auto-contro
l to be liste

d
 
 

N
um

ber
 of  P rog

ram
s tha

t can be
 stored  
 

It
 should be

 possible
 to

 program
,
 edit

 differen
t program

san
d

 sto
re the 

sam
e fo

r retrieval  

M
ake

 and  M
odel  
 

Integrated  pro gram
m

able
 controlle

r an
d

 w
elding

 param
et e

r entry
 and 

contro
l is

 to be
 provided.

 
It
 should be

 possible fo
r th

e
 cont rolle

r to 
com

m
unicate

 w
ith

 an
 extern

al program
m

ing device like PL
C

, C
om

puter 
o
r a

n
 equivalent. A

 rem
ote

 penda
n
t operation for

 the
 o perator

 to
 stan

d
 on 

th
e
 scaffolding

 so
 tha

t the
 syste

m
 can

 m
ove during its

 o peratio
n
 o
n

 the 
panel is

 to be
 pro

vided
. 

C
O

N
T

R
O

L
 S

Y
S

T
E

M
 &

  F
E

A
T

U
R

E
S

  : 

Suitable
 provisio

n
 should be

 m
ad e

 to
 protect the

 operator
 and  control 

desk  from
 heat radi ation

 em
anating fro

m
 the

 pipe heating
 zone during 

b
ending

 w
i th

 air
 quenching. 

A
n

 A
uxiliary P

endant C
ontro

l U
nit

 should be
 provided, if  requi red, for 

efficien
t o peration 

H
M

I for data inp
u
t and  display

 sha
ll be

 provide
d

 on
 the

 m
achine 

platform
/o

r the
 m

achine interfa
c
e
 a
t a

 suitable locati on.
 

T
he

 location 
sho

u
ld

 provide
 the

 operato
r w

ith  an
 unhindered

 vie
w

 o
f th

e
 sub  system

s 
and its locati ons.A

ll sw
itche

s on
 the

 operator's
 pan

el sh o
u

ld
 be

 w
ithin 

reach
 o
f operator for

 conve nient,
 

efficien
t &

 safe
 operation

. A
ll 

displays/indication
s should  al so

 be
 conveniently

 placed
 accordingly. 

L
ay

o
u

t show
i ng

 com
plete details

 of  controls
 should  b

e
 subm

itted. 

O
P

E
R

A
T

O
R

'S
  P

A
N

E
L
:
 
 

O
P

E
R

A
T

IO
N

  A
N

D
  C

O
N

T
R

O
L

  S
Y

ST
E

M
:
 
 

D
E

S
C

R
IP

T
IO

N
 F

O
R

 B
H

E
L

 R
E

Q
U

IR
E

M
E

N
T

  
 

V
endo

r to
 Specify 

V
endo

r to Specif y
 
 

V
end or

 to C
onfirm

 and  
F

urnish D
etails
 
 

V
en

d
o
r to

 S
pecify

 
 

V
endo

r to Specify
 
 

V
endor

 to C
o
n
firm

 
V

endo
r to Specify

 
 

V
endor

 to Specify &
  

furnish
 com

plete details 

V
endo

r to F
urni sh details 

V
endo

r to
 confirm

 

V
endo

r to
 confirm
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A
ll tooling fo

r saf e
 m

ounting,
 o peration,

 troubl eshooting
 and  

m
aintenance o

f the
 system

 need
 to be

 clearl y indicated  and  supplied. 

1T
O

O
L

IN
G

S
 :
 

[IM
P

O
R

T
A

N
T

 SU
P

P
L

Y
]
 
 

T
he

 system
 shall hav

e
 st andard in-built

 a udio
 visu

a
l saf ety

 featu
res such 

a
s
 w

arning l am
p

s
 w

ith  sire n, Interlocks
 to

 b
e
 provided  a re: T

he
 system

 
sho

u
ld

 trip in
 the

 e v
en

t off, Stoppa g
e
 o
f shielding

 gas flow
., Sto ppag

e
 of 

cooling
 wate r flow

, S
top pag

e
 o
f
 w

ire
 f eeding, A

r
c
 sta

rt failure , 

E
m

er gency Stop button. 

I T
he M

achin
e
 shall  confo

rm
 to foll ow

ing facto
rs related

 to its
 o peratio

n
 :
 
 

' SA
F

E
T

Y
  F

E
A

T
U

R
E

S  O
F

  T
H

E
  M

A
C

H
IN

E
 :
 
	

 

V
endo

r sha
ll ensu

re the
 proper

 earthi ng fo
r the

 m
a chin

e
 and  its 

A
ll cable

s m
ovi ng

 w
ith  traversi ng

 ax
es should  be installed  in C

aterpillar/  

D
rag

 chain. A
dditi onally,

 all  the
 cable

 tray
s requi red for laying

 o
f cables 

sho uld be incl uded in
 th e O

F
F

E
R
.
 
	

M
oto

rs sha
ll confo

rm
 to

 IE
C

 o
r Indian S tandards 

A
ll  electric

a
l and  el ectronic

 panels i ncluding
 operat or's

 pan
el sho u

ld
 be 

pro vide
d
 w

ith fl uorescent lam
ps fo

r suffici en
t illum

inatio
n
 an

d
 pow

er 

rece ptacles
 of 2

2
0

V
olts, 5/15 A

m
p A

C
. A

ll  adapt ers/receptacles
 should  

have
 c om

patibility
 w

ith India
n
 e quivalents. 

A
ll elect ric

a
l com

pone nts in
 the

 cabi nets
 should  b

e
 m

ounte
d

 on D
IN

 R
ail 

A
ll  el ectrical &

 elect ronic
 control  cabinets &

 panels
 should be d u

st and 

verm
i n

 proof 

T
ropicalisatio

n
:
 All  

electric a
l /  

electronic
 equip

m
e
n

t sha
ll b

e 

4
1
5
V

 (m
ax likely fluct uation in V

oltage i s
 + 1

0
%

 to
 -10 %

),
 50H

z
 (m

ax 
likely fluct uation

 +/-3 %
)
 , 3

 Phase A
C

 (3
 wire

 syste
m

 w
ith

 ou
t neutral )

 . 

A
ll  

cable s,
 

connections,
 

circuit b
reak e

rs
 etc.
 

required  fo
r
 connectin g 

B
H

E
L

's
 po

w
er supply

 poin
t to

 d
iffere n

t parts
 of  th e

 m
achine/co ntrol 

cabi nets,
 

sha
ll b

e
 the

 responsi bility
 o
f
 ve ndor.

 
R

equi re
m

e
n
t of 

grou nding/earthing
 w

ith
 required  m

aterial  d
etails i s

 to
 b

e inf orm
ed by 

vendo r
 w

ell  in
 ad vance. 

D
E

SC
R

IP
T

IO
N

 F
O

R
  B

H
E

L
  R

E
Q

U
I
R

E
M

E
N

T
  

0 
P. 
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V
endo

r to C
o

n
firm

 

V
endor

 to C
onfirm

 

V
endo

r to C
onfirm

 
V

end o
r to

 C
o

n
firm

 

V
e ndo

r to
 Co

n
firm

 

V
end o

r to C
onfirm

 

V
endo

r to C
onfirm

 

V
endo

r to C
o

n
firm

 

V
endo

r to C
onfi rm
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Spares for M
achin

e
 a n

d
 A

ccessorie
s
 should be

 available for
 atleast T

E
N

 
years

 afte
r supply

 of  the
 m

ach ine.
 

If  the
 above item

(s) is lik
ely

 to becom
e 

obsolete in
 this

 period,
 the

 vendo
r should  info

rm
 B

H
E

L
 sufficiently

 in 
adv

an
ce a

n
d
 provide draw

in g
s
 o
f parts

 / d
etails

 of spares &
 supplie

rs to 
enable B

H
E

L
 to

 procu
re th

ese in
 advance, if  required

 . 

b) E
lectrical / E

lectronic / C
N

C
  S

p
ares: A

ll  typ
e
s of  R

elays, 
C

ontactors, Proxim
ity S

w
itches, Push  B

uttons, Indicating L
am

ps, 
Special  F

uses, O
perator's P

anel  w
ith  D

isplay U
nit, C

ontrol  C
ard  &

  I/O
  

C
ard

s for
 PL

C
, Servo M

ot ors for F
eed D

rives, Pow
er M

odule &
  C

ontrol  
C

ards for M
ain D

rive,
 as

 w
ell  as Feed  D

riv
e
s etc. 

a
) M

ech
anical &

 H
yd

raulic S
p

a
r
e
s
:
 
 

Item
ized

 break-up
 of  M

echanical, H
ydraulic, E

lectrical  and  E
lectronic 

Spare s
 used

 on
 the

 m
achine in

 su
fficie

n
t quantity

 a
s
 per recom

m
endation 

o
f  V

endor for 2  yea
rs of  trouble fre

e
 operatio

n
 o
n
 thre

e
 shifts

 continuous 
running basis,

 shall be O
F

F
E

R
E

D
 by

 the B
ID

D
E

R
. 

T
he lis

t to
 include follow

ing, in
 additi o

n
 to

 othe
r recom

m
ended  spares: 

(U
nit P

ric
e
 of  each  item

 of  sp
a
re shall  b

e
 offered) 

SP
A

R
E

S
:
 
 

Special  T
ools

 and E
quip

m
en

t required  fo
r com

m
issioning

 of  the
 m

achi ne 
shall b

e brought b
y

 the V
endor. N

ece ssary/C
o

m
m

o
n

 T
ools like T

orque 
W

rench,
 

Spanners, K
eys, G

rease G
uns,
 

etc..for
 O

peratio
n

 and  
M

aintenan
c
e
 of  

th
e
 m

achin
e
 shall  b

e
 supplied,

 
w

ith  
th

e M
A

IN
  

M
A

C
H

IN
E

 &
  A

C
C

E
S

S
O

R
IE

S
. L

is
t of  such  tools

 shall  b
e
 subm

itted  w
ith  

T
O

O
L

S F
O

R
 C

O
M

M
ISSIO

N
IN

G
, O

P
E

R
A

T
IO

N
  &

  
 

T
he

 vendo
r w

ill  b
e
 offered  B

H
E

L
 site

 on "as is
 where is"  condition. A

ny 
specifc

 anchoring
 o
r m

ounting
 requriem

ents
 of  the

 system
s and  its 

accessories
 to

 execute
 the

 job  is
 to be

 specified  by
 the

 vendor. A
ll  b

olts, 
Sle w

 R
ings,

 Rails
 / T

raversing
 B

ases,
 Leveling S

hoes,
 etc.
 

shall be 
Q

U
O

T
E

D
 /  O

FFE
R

E
D
,
 as the se item

s
 are to be

 supplied  fo
r the M

achine 
and  A

ccessories 

L
E

V
E

L
IN

G
  &

  A
N

C
H

O
R

I N
G

 SY
ST

E
M

  
 

D
E

SC
R

IP
T

IO
N

  F
O

R
  B

H
E

L
 R

E
Q

U
IR

E
M

E
N

T
 

V
endo

r to C
onfirm

 

V
endo

r to F
urnish  

V
endo

r to F
urnish  

 

V
endo

r to F
urnish  

V
endo

r to furnish  

V
endor

 to C
on

firm
 

I  S
P

E
C

IF
IC

A
T

IO
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B

ID
D

E
R

'S
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F
F

E
R

  
D

E
V
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T
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B
H

E
L

 personnel  should  be
 train

e
d
 a
t Supplier's W

orks fo
r a

 perio
d

 o
f 5 

W
orki ng D

ays in
 the follow

ing
 areas: 

a) 

O
peratio

n
 of  the M

achin
e
 an

d
 Program

m
ing 

b) 

E
lectrical, E

lectroni c
 &

 C
ontro

l system
 m

ainte nance fo
r M

achine &
 

other
 supplie

d
 equipm

ent li ke
 Inductio

n
 H

eater 
(c

) M
echanical  &

 H
ydraulic M

aintenan
ce of  the M

achin
e &

 other 
Suppli e

d
 E

quipm
ent/A

ccessori es 

T
R

A
IN

IN
G
:
 

	

C
om

plete d
ata

 w
ith  clear w

ritten I nstructio
n
s (3

 copies) fo r
 taking back-

up
 an

d
 reloading

 of  a
 new

 hard disk. 

C
om

plete M
aste

r Lis
t o

f parts
 used  in

 th e
 m

achin
e
 shall  b

e
 subm

itted  by 
the

 V
endor. 

C
atalogues, O

&
M

 M
anuals

 of all B
ought-O

ut Ite m
s including D

raw
ings, 

w
hereve

r a pplicable. 

Interface &
  C

o m
m

issioning M
anuals for S yste

m
 
 

D
etailed  M

aintenance M
anual  of  M

achi n
e
 w

ith
 all  D

raw
ing

s of  M
achi ne 

A
ssem

blies /  S
ub-assem

bli es
 / P

arts including
 E

le ctric
a
l / Pneum

atic/  
H

ydraulic C
ircuit

 D
iagram

s . A
ll A

ssem
bly

/ S
ub  A

ssem
bl y

 D
raw

ings 
shall be

 supplied  w
ith  the

 part lis
t also. 

P
ro gram

m
ing M

anuals
 of  Syst em

s
 and  su

b
 system

s a
s
 a pplicable.
 
 

O
peration &

 M
aint enance M

anuals
 of  S

ystem
 and  its

 parts.
 
 

D
O

C
U

M
E

N
T

A
T

IO
N

  :
 
	

 

V
endo

r
 to

 con
firm

 tha
t
 com

plet e
 lis

t
 of  

sp
ares fo

r
 m

achi n
e
 and 

accessories,
 al ong

 w
ith

 specification /  typ
e
 / m

odel,
 an

d
 nam

e &
 addre ss 

of  the
 sp

a
re

 supplie
r shall  b

e furni shed  along
 w

ith  d
ocu m

entation
 to

 be 
supplied  w

ith  the
 m

achine 

In
 case,

 any
 system

 or drive
s sh all becom

e obsolete
 w

ithin T
E

N
 years ,

 the 
V

endo
r should  giv

e
 guidanc

e
 to

 B
H

E
L

 fo
r the i nstallatio

n
 o
f the

 up-
graded  versio

n
 an

d
 m

achin
e
 re-com

m
issioni ng

 through  tele-diagnostic 
system

 or by deputin g
 a
 servic

e
 engin

eer (at free o
f cost)

 to
 BH

E
L

 W
orks. 

T
he

 requi red
 upgrade

d
 versio

n
 of  spa res

 w
ill be

 procured by B
H

E
L

. 

D
E
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U
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V
endo

r to
 confirm

 

V
endo

r to
 confi

r
m

 
 

V
endor

 to C
o
n
firm

 

V
endo

r to C
onfirm
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IV
endo

r to
 quote f or T

raining
 on

 m
an- d ay basis 	

 

C
om

petent, E
nglish  speaking

 expert s
 shall  b

e
 arran ged  b

y
 the

 vend or 

during
 t raining fo

r satisf actory &
  effecti v

e
 training

 of  B
H

E
L

 personnel. 

A
i r-fare, b

oardin
g &

 lodging fo
r
 th

e B
H

E
L

 Staff  sh a
ll be b

orn
e by 

B
H

E
L

. 
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O
P

E
R

A
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  C
O

N
D

IT
IO

N
S: 

C
harges, duration,

 term
s &

  conditions for Erection &
 C

om
m

issioning 
should  be furnished  in detail  separately b y

 vendo
r along

 w
ith

 O
FFE

R
. 

(Installation &
  C

o m
m

issioning
 charg

es shall  be furnished  only in
 the 

sealed  price bid) 

A
pproxim

ate duration for C
om

m
issioning

 should  be indicated  in
 the 

O
FFE

R
. Schedule

 of  C
om

m
issioning

 shall  be
 subm

itted
 after

 placem
ent 

of  B
H

E
L

 Purchase O
rder 

Spares required  during
 com

m
issioni ng

 should be
 supplied  free of  cost 

Successful  prove-out at B
H

E
L

 site by
 the

 supplie
r shall  be

 considered  as 
p

a
rt o

f com
m

issioning. A
ll  tests,

 
a
s
 m

entioned  
unde

r
 specification 

C
la

u
se S

.N
o. 1

4
  

(M
achin

e A
ccepta

n
c
e
) sha

ll fo
rm

 p
a
rt o

f
 the 

com
m

issioning
 activity
.
 
 

Supplie
r shall  supervise

 theT
esting

 of  M
achine &

  it's C
ontrol  System

, 
C

om
m

issioning
 and  Job  Prove-O

ut is
 the

 responsibilit y
 of the V

endor. 
Service requirem

ent like E
lectric Pow

er, A
ir &

  W
ate

r shall  b
e
 provided  

by B
H

E
L

  site. O
ther

 requirem
ents like

 crane and  helping
 personnel  shall  

also be
 provided  by B

H
E

L
. D

etails
 of  these requirem

ents
 should  be 

inform
ed by

 vendor in
 advance. V

endo
r should  note

 tha
t all  required  

arrangem
ents

 cannot be had  a
t convinient location

s as
 site

 conditio
n

s are 
to be

 considered  suitably fo
r prov

e out. 

IN
ST

A
L

L
A

T
IO

N
&

  C
O

M
M

ISSIO
N

IN
G

  
 

V
endo

r
 shall  subm

it
 the

 requirem
ents

 pertaining
 to

 all  m
achin

e
 and  

accessories, incl uding
 sp

ace requirem
ent for input Transform

er,
 chiller, 

hydraulic
 system

 &
 any

 othe
r accessory fo

r com
m

issioning
 at B

H
E

L
  site. 

D
etails, like Static/  D

ynam
ic load,

 and  final  L
ayout D

raw
ing

s
 shall  b

e 
subm

itted
 by

 the
 supplie

r w
ithin

 three
 m

onths
 after

 getting B
H

E
L

's 
approval  

of  the
 prelim

inary
 layout draw

ing. T
he

 vendor
 shall,

 also 
indicate detailed  specification

s
 of  grounding

 com
pound  and  grounding 

procedu
re etc. for foundation bolts

 of  the
 m

achine. 

Site R
equirem

ents fo
r com

m
issioning.
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W
elding

 trials
 on

 a
 m

ock-up
 jo

b
 at vendo

rs w
orks before dispatch 

T
ests/A

cti vities
 to b

e
 carried  ou

t a
t su

pplier's
 w

orks
 on

 th
e
 m

achin
e 

in
 th
e
 presen

ce of  B
H

E
L

  engineers b efore dispatc
h

 : 

M
A

C
H

IN
E

 A
C

C
E

P
T

A
N

C
E
:
 
 

F
o
r prove -ou

t o
f syste

m
 a
t B

H
E

L
  site, V

endo
r sh a

ll carry-ou
t a

 m
axim

um
 

o
f  E

IG
H

T
 num

be
rs of  panel  to

 panel  w
el ding. T

he length  o
f  the

 panel  (to 
b
e
 w

elded) is
 a pproxim

ately
 1
6
 m
.
 

T
he

 exact locatio
n
 o
f the

 required 
w

elds
 m

ay
 vary betw

een
 a height

 of  14  m
 to

 6
0

 m
 and  can be decided  

only
 a
t site location. M

ateri al  fo
r th

e
 prove-out com

ponents
 shall  b

e 
provided by B

H
E

L
. C

larif ications, if any
 required by

 V
endor,

 regardi ng 
accuracy

 requirem
ents

 of  the
 prove-o

u
t com

ponents,
 whethe

r specified
 or 

not,
 should  be discussed  and  cleared b y V

endor during initial  technical  
discussions . T

he
 acceptan

ce of  the
 system

 is ba sed
 purely

 o
n

 the 
satsifact ory

 perform
ance of  the

 system
 a
t site

 c onditions. 

P
R

O
V

E-O
U

T
 O

F
 B

H
E

L
 C

O
M

P
O

N
E

N
T
S

 : 

T
he

 M
achine, including A

ttachm
ents

 and  A
ccessories,

 should  be
 suitable 

fo
r contin

u
o

u
s operatio

n
 to its f u

ll capacity fo
r 24 ho

u
r a day

 and 
7 da y

s a
 w

eek  throughout. V
endo

r to
 ens u

re
 an

d
 con

firm
 the

 sam
e. 

W
eathe

r conditio
n

s are
 Tropical, A

tm
osph ere is

 dust laden during
 m

ost 
p

art of  th
e
 year. M

achin
e
 shall  b

e kept in
 the

 site
 conditio

n
s w

ith  no 
externalprotectio

n
 possible

 on du
st and hum

idity. M
axim

u
m

 tem
peratu

re
 

variation i s
 up

 to
 25 deg C

elsius in 24  hours.
 

(V
endo

r to
 confirm

 that 
m

achine is
 suitable f o

r abov
e
) . 

T
he M

achine, Induction H
eating S yste

m
 and  other A

ccessorie
s and  

C
ontrol  S

ystem
s should  w

ork  tro uble fre
e
 and  efficiently

 under follow
ing 

operating
 conditio

n
s : 

V
oltage 	

: 4
1

5
 V

 (likely fluct uatio
n

: - 10%
, +

10%
) 

F
requency 	

: 5
0
 H

z
 (likely fluctuati o

n
: +3%

,
 - 3%

) 
N

o.
 

o
f P

has
e
s
 : 
3

 (3 W
ire

 and  Protectiv
e
 E

arthing,
 No N

eutral) 
A

m
bient T

em
peratu

re
 : 5

 to 45  d
egree C

elsius 
R

elative H
um

idity 	
: 9

5
 %

 m
axim

um
. 
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a. 
T

W
E

L
V

E
 m

onths from
 the date

 of  acceptan
ce of  the

 m
achin

e
 at 

B
H

E
L

 W
orks,

 afte
r m

achin
e
 perform

an
ce prove-out. 

b. 

A
dditional C

ost, if the G
uarantee is

 to be for T
W

E
N

T
Y

-F
O

U
R

 
M

onths,
 afte

r m
achin

e
 perform

ance prove-o
u

t at B
H

E
L

 W
orks. 

G
U

A
R

A
N

T
E

E
:
 

 

S
ea-w

orthy &
 R

igid  P
acking fo

r all  item
s of  C

om
plete

 M
achine, C

N
C

 / 
P

L
C

  System
,
 all  A

cce ssorie
s an

d
 othe

r supplied item
s to

 avoid
 any 

dam
age/loss in

 transit. W
hen

 m
achine is dispatched  in

 containers,
 all  

sm
all  loose item

s shall  b
e
 suitably

 packed  in
 boxes 

P
A

C
K

IN
G
:
 
 

O
n

ce accepted,
 the

 vendo
r w

ill  b e directe
d

 to
 carry

 ou
t prov

e
 ou

t trials
 at 

site
 conditions. T

he
 site locatio

n
 w

ill  b
e
 an yw

here in India
 w

here B
H

E
L

 
is

 operati ng
 its

 orders.
 

T
he

 exact locatio
n
 w

ill be identified
 as

 per
 the 

availabaility
 at the

 tim
e
 of  execution. 

T
raining

 of  B
H

E
L

 M
achin

e
 O

perators in O
peratio

n
 of C

om
plete M

achine 
&

 A
ccessories,

 etc. by
 the

 Supplier's
 Experts / E

ngineers during
 pre 

despatch  inspection. 

10%
 D

y
e
 penetran

t tes
t on

 w
elds 

D
em

onstratio
n

 o
f all F

eatures
 of the M

achine, C
ontrols, &

  A
ccessorie

s to 
th
e
 satisfactio

n
 o
f B

H
E

L
 fo

r their
 efficien

t an
d
 effectiv

e
 use. 

V
isual  Inspecti o

n
 o
f th

e
 w

e
l
d

 
 

T
est /  A

ctivities to b
e
 carried  out by B

H
E

L
 / T

richy /  IN
D

IA
,
 while 

com
m

issioning
 th
e
 m

ach
in

e
 : 

T
ravel fare,

 boarding &
  lodging fo

r
 the

 BH
E

L
 Staff  w

ill  b
e borne by 

B
H

E
L

. 

A
ll m

achin
e
 m

ovem
ents

 and  fun
ctio

n
s w

ill  b
e
 checked. 
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H
ydraulic, Pneum

atic &
  O

il  - P
iping

s sh ould  be
 preferably

 of  m
etallic 

excep
t place

s w
here flexible

 piping
s are

 esse ntial. A
ll  the

 pip
es required  

fo
r the

 sam
e shall  b

e included  in
 the

 standard  scop
e
 of  th

e
 m

achine. 

D
etailed

 C
atalog

u
es , S

ketch  /  P
hotographs

 of  the M
ain M

achin
e
 and  

A
ccessories / A

ttachm
ents

 should  b
e
 subm

itte
d
 w

ith  the O
F

F
E

R
. 

V
endor

 to
 subm

it,
 along

 w
ith

 offer,
 the

 reference lis
t of  custom

e rs
 w

here 
sim

ila
r m

achines ha ve been
 supplied  m

entioning
 th e

 custom
er, M

achine 
M

od el,
 majo

r specificatio
n

s of  the
 supplie

d
 m

achine, C
ontrol System

, 
Y

ear
 of  Su pply,

 etc. 

D
im

ensions
 of L

argest P
art/  S

ub-assem
bly/  A

ssem
bly

 o
f the M

achine 
W

eight
 of  th

e H
eaviest A

ssem
bly/  S

ub-assem
bly

 of  the M
achine 

W
eight

 of  H
e avies

t Pa
rt of  M

achin
e
 
 

T
otal  W

eight
 o
f the M

achin
e
 
 

T
otal  C

onnected  L
oad  (in kV

A
): 

M
achine M

odel  
G

E
N

E
R

A
L

 : T
he

 vend
o
r
 sh

o
u

ld
 subm

it
 th

e f ollow
ing in

form
atio

n
:
  

D
E

SC
R

IP
T

IO
N

 F
O

R
 B

H
E

L
 R

E
Q

U
IR

E
M

E
N

T
  
 

V
endo

r to C
onfirm

 

V
endo

r to F
urnish  

V
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 to
 Furnish  

V
end o

r to
 Furnish 

V
endor

 to F
urnish  

V
endor

 to F
urnish  
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V
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