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ég 1.0 INTENT OF SPECIFICATION :

¢ ]

This specification 18 intended to cover design,
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manufacture, assembly, testing and supply of
control fluid pump complete with foundation
base plate, anchor bolts, lifting lugs,
‘coupling and other accessories including motor,
to the power station at which BHEL supplies
the equipment.

The pumping sets are intended for
operation in conjunction with steam turbines
and should be suitable for continuous operation
at an awerage ambient temperature of 50°C and
90% humidity. However, during start up fluid
temperature may go as low as 20%C, Therefore
the motor shall be capable of starting and
continuous running of the pumping set at this

-—value of temperature i.e.20°C.m eling th
©) 0f opevodiwmg Point I Of Co'n't%-o!. F’L%stpuy:;e%igﬁv;i::i
Undlex PEMA (1524 OF Correspoumding Project

Z2:0 fguNC N
contr-gﬁ.o fluid pumping set feeds control fluid

to the governing system of Steam Turbine
during start up and ¢ontinuous operation of
the set. Two pumping sets are envisaged for
each turbine, One pump ie kept as standby

&3 pump.
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& 3.0 G INFO. N :
23
cF
= T . NAME SIGN. & DATE
S0 | Bl TAASE Ip@aversee | Badee 25085 DRAWN S.CGrower (B wand®
2 |5 | E]_Tsx V: K. SINGH %;\zﬁ,o/sla, WORKED R.CA. Yerd 6384
%,,.;i I Qax 8.5 CHAUHNA Choula JCHECKED Gk DIXIT o .3.BF
W DEPTT NAME _|SIGN. & DATHJSUPERVISED | MR xc. s o A}
g Revision: @4 'I Distribytion EQW. Approved : sT 7
S - : | 4 g
HE | In JENGG. DEV. MANAGER | 8-20
S R
P2 Dhate - oy ! ! Prepared Issued Date
sl ofifor | ! Qesk [ STE (79 )1 65 a4
A | i HARDWAR




FORM

PRODUCT STANDARD
ST 390t2

ad

STEAM TURBINE ENGINEERING

PAGE 2 OF324

T
P
P
ke
[}
L
Z
Q
=
7
u"jd 3-1
z
a)
IniE
T
P
- gy
oz
[
:}
» Z
=
o&
Q
= 3.2
=8
Jw
<
e
i 2V
< ©
Qg
o2
=3
8‘:7;
e
uﬂl
::l‘gﬁ 4.0
= o
o
ZITs 4.1
E
= e E
7 13
T
—~ T
e >
J'sg
e
o £,
Z &t
<« 9
QE
Zex
Ceg
¥ 58
a Es
C g
© 83
e
£0
=T
o2
=3
2a
i
ES
‘61:
=2
-3
:::E
[
Jan
I
€
&)
o
Z
<] 4,2
o
=l
z
> <
| T~
2
4
z | s
z |
QL

REV-01

PUMP_MOUNTING DETAILS

The pump_shall be vertically mounted on the
control fluid tank. The pump base plate
shall match the counter flange provided on

the tank as shown in annexure-—1I, 0R As PeR THE SKETCH FURNISHED
BY BHEL ALONG WITH ENQUIRY]ORDER CONFIRMATION FOR THE SAME IS 70 8BE GIVEN

BY THE SUPPLIER .

FLUID SPECIFICATIONS

The fluid to be handled by the pump is a fire
resistant fiuid., The relevant properties
of the fluid are as mentioned in Annemare~II,

PUMP_TYPE & RATING :
PUMP TIPE

The control fluid pump shall be of vertical,
multistage, centrifugal type suitable for
pumping control fluid. The control £luid
pump shall combine a low pressure and & high
pressure pump on a single shaft, Bach pump
shall have itas own discharge flow/pressure
characteristics, The total fluid flow
needed for the low pressure and high
pressure cireuits flows through the low
pressure pump and a pressurs is built up
aceording to the discharge flow/pressure
curve of this part of the pump. After this
stage, 2 part of the low pressure fluid

is extracted and the remaining fluid flows
through the high pressure pump where the
pressure increases according to the discharge
flow/pressure curve of the high pressure
pump. The final discharge pressure from
high pressure pump is addition of the
pressures generated in the two pump Sections.

RUMP RATING

The pump is required to operate normally
at three duty points. The characteristics
of both the pumps (low pressure and high
pressure pumpe) of Control fluid pump at

i
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':38 the working fluid temperature of 55°C shall be as ;
5= per the data sheet attached with the enquiry /order. |
u
£8 The same are to be confirmed by the supplier at the |
2% time of submitting their offer,
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6.2

6.3

6.4

PAGE 4 0OF 32

MOTOR :

A suitable motor conforming to the pump
regquirement shall be supplied. The motor
shall also meet other requirements as
mentioned in Annexure-III. '

DESTGN AND CONSTRUCTION OF PUMP :

All materials used in the construction of
the pumps shall be selected fromthe vange of
moterials most appropriately suitable for the Pyrpase &
sevvice conditioms. The bidder shall furmish alang,vi\’fh bid the
malerial speciFication for all the companents o BHEL For their

review and accepfance by BHEL fowner. BHEL fowner veserves the
right to ask for changes in maferial. The size Shall be stand -

ardised wherever possible sc as to ensure inbrdangeab'l’tib}-

The materials of construction of the pumps
shall-be such as to resist corrosion and
erosion and shall give a long trouble free
service,

The lubrication of the pump bearing and gear
coupling shall be arranged through a tapped
connection on pump casing itself as shown in
Annexure~I,

The design shall be such as to keep the
frict:lon loss and wear caused by end thrust,
wear in mechanical seals and bearings and
cavitation to the minimum, It should ensure
long and trouble free sarvice. All the
rotating parts of the pump shall be balanced
dynanically in assembled condition. The
permissible level of Vib:?\',fé%‘f shall be
agcording to VDI 2056—01’%11@ noise level
should not be more than 85 dba when measured
at a distance of 1.5 m above floor and 1.0 m
horizontally from equipment base plate.
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The pump bore and casing shall be capable of
withstanding hydrostatic test pressure in line
with pars S-2.+. 10.32 (e ®

Seals must comply with the following properties :

a) Easy access and amenability for
maintenance work.

; b) No contamination of the medium from
§ material abraded from the seals.

c) Minimum leakage losses with their
controlled removal, ' :

4) The material of seals should be
resistant to fire resistant fluid(see
Ammexure~II ~ Tor properties of fire
resistant fluid ).

: 6.7 A% suitable points on the components, erection
f eyes or 1ifting hooks shall be fitted for
transport and erection, Their locaticns must
be shown on the dimensional drawings.

6.8 Suitable thrust bearings shall be provided in the
pumping set to take the thrust load of the pump & :
motor. The bearings shall be designed so as to assurne .
30,000 hours Ycontinuous service. o
6.9 The mechanieal design shall allow easy access L

to parts for maintenance work to be carried

3 the

i
| 3
[
|

CUPYRIGHY

out.

6.10 Both the discharge branches of the pump shall
be taken out above the base plate by the |

it must not be used directly ar indirectly |

The information on this decument |

supplier,

[ —

6.11 The pumps shall be provided with drainage
and venting devices.

6,12 A1l system parts conveying fluid shall be of ; g
fluid resistant construction,

]
%
i

T
i

CREV-01t

s | 6.13 Compression type fittings are not -
2z permissible. |
?;__“= 6.14 For pump running at subscritical speeds, it !
RS shall be ensured , that the critical ;
S B minimum (54 o
E speed lies above the maximum speed attainable Lo
- during operation, For pump ruming at .

i

i

:
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N g superoritical speeds, it shell be demonstrated

ez

g that there is a difference of sufficient

EE magnitude (not less than 15%), bestween the

5 § operating speed and the boxrdering critical

6.15

7.0

8.0

speeds,

BAMR PLATR BILINGUAL®

Neme plate identification marking shall be as
£ollows in hindt aswe os (n Engllsh languages.

- Type/Deaignation

- Manufactuprer’s nome

r Manufacturer's works no.
- Year of manufacturing

- ‘Purchase order no.

- High Pressure pump -

Volumetric flow(litres/min, )
Dis charge pressure(Bax/MWC)

- Low Pressure pump -~ :
Volumetric flow (Litres/min, )
Discharge pressure(Bar/MWC).

- Operating Temp.(°C)
7 h!ﬁ"; ‘
Bin,

- Flow Mediun
- Speed
COUPLING :

A guitable gear coupling shall be provided
for coupling pump with motor and shall be
designed to facilitate easy alignment and
long trouble free servioe,

Necessary base plate, mnchor bolts, nuis,
sleeves and inserts shall be supplied by
the supplier,
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9.0 ZLEQUINGPAINTING, CONSERVATION & PACKING

e surface shall be cleaneu & preparea for E
the application of the coatings vy blasting with
non-gilicatic abrasive agents. The protective
coating shall be flulu resistant to prevent
contanination of flula specifieu & to prevent the
asterioration of the ecoatingz itself. The supplier
shall glve exact anu precise uwetails about the
measures envisagea by him for surface protection,
which shall be checked & approveu by 3HEL.

After testing the pump, its internals shall be
thorouzhly cleaned, urieu anu conserveu before packing |
it. Te pump shall be suitadly packea for transpor-
tation. It should be packea such that it is safe at
least for 2 years in a very uamp anu Baline atmosphere.

Instructions shoula be 1ssued regarulng
deconservation, reconservation znu storage of packsge. j
QALLTY A35URANCE  INSPRCTION & TESTINI.

a) The manufacturer shall conauct all the tests
required to ensure tnat all the component parts
of the control ¥luid Pump offered conform to the
requlrements of the specification asnuQye in
compliance witn requirements of applicable coues
anad stanuaras.

D) The biuuer shall submit alongwith his offer,

quallity plan in the enclosed format.
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10.1 Te partlculars of the proposeu shop taests and

10. 2

37

procedures for the tsst shall be submitteu to BEEL/1ts
customer for approval aloniwith quali ty plan.

The material shall be uespatchea only after inspection
and cleayance of materigl by BHEL/its customer sna
approval of test certificates by BHXL/its customer.

A inuicative programme of minimum tests ahd checks

to be carriea out on the control fluiu pump as envisaged

by BHEL are ziven below. Tis is however not intenued

to form a comprehensive testingz prozramme as it 1s
supplier’s responsibllity to prepare detallea quality
plan, which shoula also incluae tests, checks carriea
out by supplier as a part of their noreal practice.
e Quality Plan 13 subject to the gpproval of H:IEL/its‘
customer and BHEL/1ts customer reservaes the righ.:t; to
ask fof any more checks at the time of quallty plan
finalisation. BHEL/its customer shall induicate
customer hola points in approved Quallity Plan beyond
which work shall not proceed without the approval

of BHEL . The supplier shall furnish his proauction
Plan and schewiled dates of testing atleast 3 nénths
in aavance to ehable MEL/Lts customer to plan for
writnessing the tests, laentifieu as customer holu

poin ﬁs.
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10.3.1 Testing of materials -The material of each

10.3. 2

34

componant snall be testeu as per relevant

specification for its chemical composition &

mechanical properties viz,Y.3,, UTS,Impact,

% elongation, % R.a. ete. Suitadle NDT to ensure

freeuom from surface anu subsurface aefects shall

be carrieu out.

Followlng tests shall be carrieu out auring

varlous stagas of manufacture at manufacturers

Works :

a) Check for uimenslons of all the component
parts incluuinz surface finish, axial &.”'raui al
runout of shaft ete.

b} 4ll the component parts of the pump shall be
subjecteu to visual examingtion.

¢} Impeller shaft ana casing shall be subjectea
to MPE/UPT to ensure frecaom from harmful
surface aefects, Shaft shall be subjectea to
BT examinatlon to ensure freeuvwnm from harmful
internal uefects.

da) Coamplete rotor shall be subjectea to amamnic
balaneing as per I30 - 1240 or egquivalent.

e} Gasing shall be subjecteu to hyaraulic test
at 1.5 times the aesignh pressure.

£) All the welulng shall be carried out as per
quali fied proceuures anua weluers as per ASME
sectlion IX. 4ll the welulngz in rotating ana

logu carrying parts shgll be subjzcteu to




FORM

) STANDARD
PRODUCT ST 3902,

STEAM TURBINE ENGINEERING PAGE 10 OF 37 *

SIGN & DATE

SUPERSEDES
INVENTOGRY No.

COPYRIGHT AND CONFIDENTIAL

The intormation on this document is the property of BHARAT HEAVY ELECTRICALS LIMITED,

It must not be used directly or indirectly in @ny way detrimental to the insterest of the company.

SIGN & DATE

INVENTORY No.

to RT anu DPT to ensure freeaom from harmful
internal anu surface uefects. Qther welumsnts
shall be supjectea to uPT/MPI.

g} Pump shall be sublecteu to performance test as per
VIN 1944 OF equivalent. buring performance test
noise anu vibration level shall be measured.
Performance test shall be carried out with contract
motor,

h) 4li mment checks for pump shaft ena couplinz to
motor-shaft -enu-coupling shall be carriea out.

i) 3trip wwn examination after performance test shall
be carried out anu during strip down examination
visual examination for wear ringclearance cﬁeck,
raulal clearance ana axial play of shaft,uimension/
fifment of bearin : housing, check for trueness of
2oupling ana alli mment shall be ecarriea out. ®

- 3) Type ana routine test of motor as per I3: 3"5-%9%{-.
In guaition to this aegree of protection anu noise
level shall be carriea out as type test gnd vibration
measurement as routine test as per relevent IS.

k) heck for completeness after reassembly shall

be carrieda out.

1) Check for palnting and conservation shall be
carri ea out,

11.0 Gl 4 3 B

One set of toels requirea for erection,operation
ad malntenance of the pumping sets shsll be supplied
tozether with each pump. List of these tools shall be

REV- p1
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12.0  SPARES :

The tenderer shall quote ltem wise price of
the recomended spares for both pump & motor
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T

for three years and five years of operation |
respectively. E

13.0 UARANTEE :

13.1 The supplier shall guarantee trouble free and
satiafactory operation of the equipment for
& period of 1B months after the installation
and commissioning or for a periocd of %6 months
from the day the equipment is received by
purchaser whichever occurs earlier,

13.2 The supplier gshall guarantee the capacity,
head and efficiency of the pump as ver the
tested characteristicas with the control
£luid,

13.3 If during erection and commissioning at site
and operation during guarantee period, any
deficiency in & part is detected, BHEL site
representative shall prepare the assessment
report and a copy of the same shall be
forwarded to the supplier. The supplier
shall replace/rectify the concerned items
free of charge. The supplier, if he so
desires, may depute his representatives to
site at his own cost otherwise the findings
of BHEL shall be final and binding on the
supplier of pumping set,

13.4 The supplier shall repair/replace the

defective parts at his own cost during the
guarantee period,

14.0  DOCUMENTS REQUIRED WITH THE TENDER PROPOSAL :

FPollowing documents shall be supplied by the
tenderer with his tender proposal. In the

absence of any of which, the offer may not

REV-p1
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14.1

14.2

14.3

14.4

4.5
14,6

14,7

be considered.

Examination of the pre-approval documents
by BHEL shall not release the mamufacturer and
his sub-~contractors, of their reaponsibilities.
The approval documenis shall form the basis
for the order. No further changes shall be
mede without approval from BHEL.

Certified performance curves of both the
pumps#control fluid pump (viz. Low pressure
pump and high pressure pumps) at working
fluid temperature of 20°C amd 535°C.

(a) Discharge vs head

(b) Discharge va power imput
(¢)  Discharge vs efficiency
(a) Speed vs torgue

Cross sectional assembly drawing of the
pump with the bill of material.

Pump, motor assembly drawing giving
important dimensions; base plate details,
suction & discharge nozzle details, details
of lubrication arrangement, 1ifting lugs/
oye bolts locations, mounting arrangement
showing static and dynamic loading.

Data required as per enclosed blank data
sheet (Annexure-VI),

quality plan inthe ehdotse%-{:brmat alovgwith all the

veterance dociments, lhhouse:;?roceAuves ete. duw‘ng ‘I_;r;e rggun#gn%lusrgto‘r"ﬁu
o ’

Technical literature on the pumping

under offer. The technical literature shall
particulariy include detailed description,
Apsembly and dismentaling instructions and
instructions for erection, operation,
cleaning and mainteneznce of the pumping set.

Technical details/data of motor offered
in line with Annexure-=III., Detajiled filled

37
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Tie 3
®35.3 above.

up data sheets as per Annexure-IV shall be
furmished after placement of the order.

DOCUMENTS TQ BE SUPPLIED AFTER THE PLACEMERT OF
ORDER : '

Unless otherwise specified 15 copies and
one reprodueible each of the fellowing documents
duly approved by BHEL shall be furnished by

the supplier within 12 weeks after the award

of contract., BHEL's Customer name shall be
indicated on the drawing/documents as per

the instructions given in the Purchase Order.

General arrangement drawing, in line with para

Cross sectional assembly drawing, with
complete bill of materials,

Motor data as per enclosed fomat(Annexure IV),
Spare part list.for both pump and motor.

Gear coupling details.

List of tools and tackles,

The static and dynamic lcading details on
support/foundation.

Operating instructions,
Cleaning z2nd maintenance instruetions
Assembly and dismantling instructions,

Instructions on deconservation and
reeconservations.,

Model packing list.

/
PAGE 13 05 32
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16.0  GERTIFICATES

Unless otherwl se spacified fifteen copies of following
certificates in english language for each pumpinz set
snall Dbe supplied before the despatch of the equivment,
The despatch clearance shall be ziven only after the
approval of test certificates as is indicated 10.20
above.

16.1 Material test certificate for tests conauctea as per
clause 10.3.1 ahovefﬁ;m maln component parts such as
ilmpeller, casing, shaft, casing bolts, wear rings,
pressure pipes, too th type zaar coupling, bearing
supports, stuffing box, packing, mechanical seal ete.

16,2 Hyargulic test certificate. |

16,3 Performance test reports and curves., Noise and
vibration level report.

16.4 Type and routine reports of motor.

16.5 For all other tests/checks as is indicated in
Quality Plan snu is carried out by tlduer as his
wsugl practice. '

16.6 shipping documents.

16.7 uarantee certiflcatess Aapproval of test cerﬁificates
by SHEL/L ts customer shall not relieve biduer of his
regponsidlity ana gaurantee of satisfactory:
performagnce for the stipulatea period. |

17.0 1t H
The tanderercan make sultable offer evan LT there are
minor aevigtions which ao not affect the‘efficient
functioning of the equipment. However ,the deviations
must be clearly spelled out in the offer, which can be
tncorporateu in supply 1f auly approvea by BHEL/Owner.

SRR 2 e B L B P M 1B 8 P R

REV-04
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Working fluid is a fire reslstant fluid, oonsistingof
Phosphate esters of Hg=D group, containing little water and
Chlorine. Properties of the flre resistant fluid shall be ag
ast alled below:

1. KINHMETIC VIZZ03T TY

at 55°¢ 2] nm?/ sec.
at 4°c )(Min) - 33 mm?/ sec.

}{Max.}- 48 mm?/ sec.

at 20°¢ ) {Min)- 115 ma?/sec.
) {Max.)-210 mm? sec.

P DNSLTY

at 85°C | - 1.11 gn/ca?

at 20°¢ - 1,136 gm/cad
3. Flash point 235°C Min.
4, Autoignition point 500°C Min
5, Pour Point -18%¢
6. Water content Max. 0.1% (By weight)
7. Neutralisation No. Max, 0.1 mg KOH/gm
8. Ghlorine content 50 PPM (Max.)
9, Alr release o

property at 50 ¢ 5 minutes (Max.)
10. Filteration class Class 6

as per SARE A-6D
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@ MOTOR - REQUI REMEN T3
- Page 1 OF 4
rEg) 1.0 4 sultable motor conforming to the pump requirements
3 > shall be supplied. The motor shall also meet the
Z o following requirements boradly. The motor shall
Wz conform to I8: 47922 I3:325,13: 22653,I3s 2254
22 I3: 0% na IS 3%2,0F equtvatent BSs specihcation;.
- The motor shall mateh the requi rements of the
- driven equipment in all respects. The motor shalt meet
& all imdiam statutery vequirements.
EE 2.0 6
20
of To arive control fluid pump for supplying fluid
2% to the governing elements.
2%
£ 3.0 IWEOF MORR
2 - _
:;‘g Squirrel cage, inuucation motor,
= 3.1 KW rating of the motor shcula be the maximum
g;'é' of the following three conditions:
—'E:
%§§ 3.1.1 It shall have atleast 15f reserve cgpacity
B3z than required to urive the pump when it is
a2 di scharging maﬂmumoauw tity at a viscosity
z &2 corresponaing to 50°C temperature.
< &=
2> 3.1.2 It shall have at least 5 § reserve capacity
C=8 than requirea to arive the pump when it igs
x g3 al scharging naximtxaoaumtity at a viscosity
2 Ex correspondinz to 3B°C temperature.
o 3> ‘
o§§ 3.1.3 It shall have at least 5 £ reserve capacity
£% than required to drive the pump when it is
5% dl scharging 70% of maximum quantity at a
Sa vi gscosi ty corraesponaing to 20° ¢ Temperature.
- Finally supplier shall fumish the KW _
82 rating at an ambient temperature of 50°C.
£5
25 3.2 KW actually requirea 3 Pump capacity.
" by driven equipment
: unaer speci fied
2D operation/startup
. conal tions,
3.3 Rated Voltage . 415 ¥
18]
E Frequeney s 50 Hz
« E ‘
z| ° 4
e
7] =
= |~
E &,-
1
~I==-[REV- 01
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3.4

3.5
3. 6

3.7
3.8
3.9

3. 10
3.11

3.12
3. 13

3. 14

3. 15
3. 16

4.0
4.1

4,2

4.3

REV- 01

eycle, No. of starts.

Mnexure III

Paze 2 0F 4
Peruiss ble voltage ana
frequency variation waer . ; + 10% Volt.
normal rumning condition. + 5 § frequency
Comblnea vari stion 5 10 € (SUM oF ABSOLUTE VALYES)
Min.voltage requirea umuer
starting condai tions te bring
ariven equipment upto : 80X ratea
rated spesd,
Ko. of phases s 3¢
Type of uuty : Continuous
Full loaa spesa : It skall be commensurate
_ wita pump speed as per
assl gn,
Pull loaa current : 4S8 per uesig
Starting curreat _ : Not to excesa €0%

of I rated.(Sub}ect 10 15 tolevane

7

Starting torgque 1.3 (Min) of rateu torgue.
Break down torgque : 2,05 times (min) of rated
anlll-

Bfficlency at
full load s 90 £ (Min)

Power faetor at full lbdag 1 0.85 (Min)

Motor shall be uesigned to with stand the voltage ana
torque stresses developed aue to the alfference between
the motor residual voltage and incomingz supply voltage
equal to 150% of the ratea motor voltage auring fast
chan geover of buses.

SIARIING DATA

Starting : Sultable for DOL star*g
Adccaleration time wita 3.5 ¢0.5 Secs.

full load eonnected. Min. locked rotor with-stand time

unaer Rot conditions gt
hi&hes‘c voltaze:2.5 sec. more
an starting time,

Permi ssible starting daty ¢ 3 Starts equally spreaa
over sn hour?& 2 consecutiv
starts from: hot condl tion e’
withhout any injurious
heating to the winding.
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Amexure II1

Page 3 OF 4
4.4 Overloaa (% of full load): Motor shall be capable of
that can be carried by running at full logu at 80% of
motor without impsiring ratea voltage for five minutes
over-all performance and and 70% of ratea voltage for
periocq for which tais 1 sec.
overloaa 1s applicable.
5 Location o s Inaoor
4,6 (lass of Insulation s Class =F Pmeus resistant
Troplcall sea as per Is: 3202, with

.c ) { : . a N
47 @aft aisposition  (F) Of Sosc, Limited to 0% over ambient
monting $ Vertical /flange mowmted

4.8 Method of connections : Flange flexi ble coupline
arlven equipment,

4.9 Uirection of rotation s+ To sult pump
ana corresponaing
terminal cesigation.

4.10 BEnclosure ana ventilation: Totally enclosed,fan coolea,IP-55

4. 11 Bearing : Tarust oearing ainimum standard
~ 9 1ife not leds thsn 38000 working hrq
1 suiteble mrme'm@ht Shall be providad for
Savthing the motor ak tyo sepavate amd disting
~°§£§&t"~:‘e a:“;;’* _Sé "D_?;';T; gog&zem-thi-nq Cenductor]

4.13 Terminal connectors for ; 6, Neutral sial"l be condnacted
stator kegds type ana No, externally in the terminal box.

‘4, 12 Jrowmdlng gevice

4,14 Terminal box + To be providea with aouble
compression zlana for gluminium
cable.

4, 15 Whether phases

sejregated s No
4. 16 3pace heater : To be provided
4, 17 Ratad voltage s 240 Volts

4. 18 Motor shall be providea with paint sul table for the
vorking eongl tions. ( material ,thickness , colour as specified.)

4,19 Following tests shall be carriea out;
Type ana routine tests as per 1I3; 4722.

c]

Followving aduitional tests shall alse be carriaa out:

REV-01
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(1) IXRE IESIS
(a) Measurement of Noise Level asper-1s 1206572

(b) Degrue of protection test to conform
to the specifled degree of protection.
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(i1) RUNEE IEITS
(a) 2% overspeed test for 2 minutes.
(0} Measurement of viorations. as per Is 12075./©
5.0 SPECIL REQUIABMENTS

5.1 3Beprate terminal box ana space Reatars shgll be providea.
The motor shall be suitanle to operate in an environment
of oil fumes.

5.2 The motor shall be rewomnaable.
5.3 The motor shall mave on line greasing facility.

5.4 The motor construction shall ve sultzole for
easy ul sassembly anu reasseambly.

5.5 e terminal box shall be sultable for top. anu bottom
antry of cagbles and shall ne suitable for PVC insulateq,
PVC shasthed armoured gluminium caoles. It shgll e
cgpable of being rotateu througa 180" in steps of 907

It snall ve adle to withstand a fault level of 45 XA
_for 0.12 sec jiegree of pmtnction ip- 55\@

6.0 DUocuments :

motor dafa sheets and documents as per

Ammexure - 1w shall be furmshed with the offer.
Final data sheet & documents shall be Sub}ed:{'

to BHEL approval after placement of purchase
order.
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DATA SHEET FOR AC-MOTOR

1. GENERAL

ANNEXURE -1V '
SHEET 01 OF 04

PAGE 15 OF 22

i)  Vemdor document no. and revision ne./dae

ii) Project

iii) Customer

iv) BHEL- P.O. no. and dme

v) Manufacturer

vi) Equipment driven by meoter

vii) Motot type
2. DESIGN AND PERFORMANCE DATA

i) Frame size

ii) Type of duty

jii) Type of enclosure

iv) Type of cooling ( IC )

v) Applicable standard to

which motor conforms

vi) Enclosure degree of protection { 1P )

vii) Type of mounting

viii) Direction of rotation
as viewed from non-

driving end

ix) KW rating at 50° of

X)  Rated vohage ( volts )

xi) Rated frequency ( Mz )

|p-5K5/0

REV -0}
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Xiii) Minimum permissible siarting
vohtage ( volts )

Xiv) Rated speed at rated volkage
and frequency ( RPM )

XV)  Af rated voltage and
frequency:
a.  Full load current
b. No load current

xvi} Power factor at :
. 100% load
b.  75% load

Xvii) Efficiency at rated
voltage and frequency a
a.  100% load
b.  75% load

xviii) Starting current (Amps ) at
8. 100% voltage
b. 80% voltage

xix) Starting time at 100%
and 80% of rated voltage

Xx)  Safe stall time with 110%
of rated voltage :
a.  from hot condition
b. from coid condition

xxi} Torques ;

a.  starting ( Kg-metre )
Y at80% voltage

b. putlup¢ Kg-metre )
pull out ( Kg-metre )
d. rated torque ( Kg-metre )

/@ REV- 0/

> PRODUCT STANDARD ST 39012
" 'STEAM TURBINE ENGINEERING PAGE 76 GF 2]
z ANNEXURE - Wo;. 3
2 Xil) Permissible variation of - SHEET 02 OF
a) Voltage ( Volts )

g b) Frequency ( Hz >

.% ¢) Combind voltage and

8 flequency (absokute vabwe)

E

P-x3/0
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xxii) Stator winding resistance
per phase ( ohms )

4 F 22

ANNEXURE -IV  3Y
SHEET 03 OF 04

xxiii) Flywheel moment { GD?) of
motor ( Kg-m2 )

3. CONSTRUCTIONAL FEATURY :

i) STATOR WINDING INSULATION:
Class

b. Tropicalised (yes/mo)

¢. Temperature rise over

specified ambient of 50°c, max 76% ( yes / ne )

d. Method of temp. measurcament

¢ Stator winding connection

f. Number of terminals
brought out

ii) FOR SPACE HEATER:
a.  Type of terminal box and
degree of protection

b. No. of space heaters

¢. Location

d.  Rated voltage & power

. Double compression cable glands
with lugs provided  (yes/no)

f.  Suitable for cable size

iii) FOR MAIN TERMINAL BOX :

a.  Type of terminal box &
degree of protection

b.  Double compression cable glands

&Mgsva(yes/m)

c.  Suitable for cable size

d.  Terminal box capable of being rotated
through 180° in steps of 90° (yes /n0 )

¢.  Fault level (KA , sec.)

D gev-of

UNDER C/a NO. STE/ 01/ 183
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z ANNEXURE -IV 3/
o SHEET 04 OF 04
g- iv) BEARINGS :
a. Type(atDE/NDE)
g b. Make
§ c. Recommended lubricant
d. Life

v) Starting suitable for :

a. DOL only (yes/no)

b. DOL as well as star-deke ( yos / mo )
vi) Total weight of motor ( Kg ):

4. i) Noise level -

5
]
il
5 £
4 2
% 8
g 55 3 ii) Vibration level :
uzd Z - -
] IE 1 E iii) Paint materials, thickness, colout :
] = '
11O %s § )
119 » Note : Supplier / vendor sheil get the confirmetion
g i i about print from BHEL before maufaciuring of motor.
s B x
B
IS g 5. DOCUMENTS :
Oe
g - i} Motor GA / dimensicsal
o ES drawings inchuding terminal boxes drg.no. -
g2
O § ] ii} CURVES AT RATED VOLTAGE :
2 5
h
'é 3 a.  Starting current —vs- time curve drg. no. ;-
§ ; b.  Speed -vs- starting time curve drg.no. -
E 3 c.  Torque —vs- speed curve drg.no, .- -
- d.  Speed —vs- current curve drgno. -
| e 2 e. Thermal withstand curve for
;i; o hot and cold conditions. drg. no. :
1 -

DATE
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2.2 Discharge hesd at
rated capacity.

et gnd Jervige offered.

1.0
Please state whether the
following equipment service
as specified in the data
sheets are offered or not.
1.1 Pump as per speclfication Yes/No
1.2 Motom(y - Yes/No
1.3 Hoeos‘sary Ainstruments,
test connections. Yes/No
1.4 Base plate as per urg. Yes/iNo
1.5 Cempanicn flanges Yes/No
1.6 Spare parts. Yes/¥o
1.7 Maintensnce and spaclal Yes/No
‘aregction toolas. ' /
1.8 Coxzxissioning of tne set . Yas/No
2.0 1gn Perfo e ' High pr.
: - Pump
2.1 Rated capaclty of each pump u¥/hr. :

g

2.3 Maximum af scharge

2.4 Minimum discharge pressure -
.eorresponding to maxlaua flow,

2.5 Snt off head ,
2.6 Perfomance suarﬁ%ﬁd vhan ",:‘3 Yas/Mo
installed as per givak _ _
« -arrangenédn t. ' i
2.7 Pump b.rh.p;-‘*/%?' at
rated capacity,
2.8 Haxwm. allowabdble suetion

1ift (for minimum ¥PSH
regmired). '

2.9 Bffteiency.

210 Raled speed (s7')
2-11 Rated
2-12 Instelled actual power (Kw) .

power reguirement (kw) . .

Low P
Pump

REV-01
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Sign & Date

TECHNICAL REQUIREMENTS: —

1. PUMP MOUNTING DETAILS:

PUMP MOUNTING DETAILS AND PUMP
BASE PLATE AS PER VAR. 01 OF

DETAIL 'X* GIVEN AT PAGE 1&3 OF
ANNEXURE—I (PAGE 15&17) OF ST 39012.

2. FLUID TO BE HANDLED
BY THE PUMP:

FIRE RESISTANT FLUID. PROPERTIES

OF FLUID AS PER ANNEXURE-II OF

TABLE

1. LOW PRESSURE PUMP.

POINT

SL.NO. OPERATING

TOTAL FLOW
THROUGH
L.P. PUMP

SECTION(dm*/Sec)

DISCHARGE PRESSURE
AT THE EXTRACTION

AFTER L.P. PUMP
SECTION (bar)

DISCHARGE FLOW
AT THE EXTRACTION

AFTER L.P. PUMP
SECTION (dm¥Sec)

01 _
02 Il
03 1l

7.60+6.16=13.76
20.60+6.16=26./6
/7.60+16.16=23.76

11.5 (REFER NOTE-1)

10.8
iv.ovg

7.60
20.60
7.60

2. HIGH PRESSURE PUMP.

Inventory No

SL.NO. OPERATING DISCHARGE FLOW | PRESSURE INCREASE | FINAL DISCHARGE
ST 39012. POINT THROUGH H.P.PUMP| THROUGH H.P. PUMP | PRESSURE AFTER
SECTION(dm>/Sec) | SECTION (bar) H.P. PUMP
3. PUMP CHARACTERISTICS AS PER TABLE. SECTION (bar)
4. ALL OTHER TECHNICAL REQUIREMENTS OF CONTROL FLUID PUMP
MOTOR SET NOT SPECIFIED HERE SHALL BE AS PER ST 39012. 01 | 6.16 2/ 38.9
02 | 6.16 27 uﬂmvg
5. ALL THE TECHNICAL DATA REQUIRED AS PER ST 39012 FOR THE 03 n 16.16 21 31.0
OFFERED PUMP MOTOR SET SHALL BE FURNISHED BY THE
SUPPLIER AT THE TIME OF SUBMISSION OF OFFER.
NOTE :— 1. SHUT OFF HEAD OF L.P. PUMP SHOULD NOT EXCEED A VALUE OF
13 BAR.
C.B.O.M. No. %U%m TYPE OF PRODUCT
>mm_mm_u NAME SIGN DATE OR m_ﬂm>z _H_C«mw:/:w
SRADE OF UNTOL o NAME OF CUSTOMER/PROJECT
~ NAME SIGN DATE
MACS——A0230208 nwwﬂmw BHARAT HEAVY ELECTRICALS LTD, ¥ 0. VBRAA | —sa—[20.05.08], cf
WELDING—CLASS—BOF AADG 21104 oD VIKAS “sd—  [0.05.06|
GAS—CUTHNG=TABLE—3-OF AAO62-H10T RANIPUR, HARDWAR APPD[R.C.A. “sd— _ [20.05.06|75 74
REV |DATE | ALTERED REV |DATE | ALTERED REV| DATE  [ALTERED M.S.Bisht—sd— DEPT STE SCALE WEIGHT (KG) REF. TO ASSY. DRG. | ITEM |NO. OF
CHECKED V.Malhotra—sd— @ _ No. _._.m|z_m
CHECKED CHECKED 01 |[27.05.06 OODm N_.O\_\_ ﬂl Z.-H_m — — 75 77
CHANGES ARE INCORPORATED AS PER | T|TLE OOZHWOH_ Hl__H_GHU CARD DRAWING NO.
C/ADV. NO. STE—06-FO110 cope |[3—11924—-16000] -
PUMP MOTOR SET. 7 22(23 24
SHEET No. 1 [No. OF SHEETS 1 _

SIZE A3




Drawing No. - 4 18101 D2 005 REV. NO.-00
DATE- 27.10.2014

APPLICATION : C.F. PUMPS FOR STEAM TURBINE
ITEM : MOTORS (AC)

ADDENDUM TO ST39012:

Following additional specifications shall be complied to:-

1. In addition to clause no.-4.14 at page —21 of 32 ( Annexure —Il1) of ST39012:-
€)) Motor Terminal box- fault level shall be 45 KA (rms) 1 second for 415V- AC system.
(b) Cable glands shall be Nickel-Chromium plated brass, heavy duty, double compression
type, confirming to BS:6121 with lugs.
() The sizes of cables for glands are 1x3Cx300 mm2 (AL).
2. In addition to clause no.-4.11 at page — 21 of 32 ( Annexure-IIl) of  ST39012:-
Motor bearing shall be selected to take care of the Vertical/Axial thrust of the motor.
3. Paint shade shall be as per “RAL 5012 ( Blue)”.
4. Reports of type tests shall be those conducted within last five years and shall be furnished along
with motor data sheets. Test tests report shall be as per IS 325/ IEC60034.
5. Motor data sheets & other documents shall bear the “Document no.” ,
“Revision no.”. & “Date” and shall be subject to BHEL/customer approval.
5. LT motors shall be energy Efficient motors, Efficiency class=EFF 1 conforming to IS 12615 or
high efficiency (IE2) as per IEC:60034-30.
6. Motor Terminal Box:- The spacing between gland plate & centre of terminal stud shall be as
follows:-
Motor MCR in KW Minimum distance between centre of stud &
Gland plate in mm.
Upto 3 KW As per Manufacturer’s practice
Above 3KW — upto 7KW 85 mm
Above 7KW — upto 13KW 115 mm
Above 13KW — upto 24KW 167 mm
Above 24KW — upto 37KW 196 mm
Above 37KW — upto 55KW 249 mm
Above 55KW — upto 90KW 277 mm
Above 90KW — upto 125KW 331 mm
Above 125KW — upto 200KW 203 mm
Ssar- Sar-
( Nirbhay Kumar) ( Vinod kumar)
Prepared & Checked by Approved by

CIE - BHEL-Hardwar Page no.- 1 of 1




Drawing No. - 4 18101 D5 005 REV. NO-00

APPLICATION : C.F. PUMPS FOR STEAM TURBINE
ITEM : MOTORS (AC)

ADDENDUM TO ST39012:

Following additional specifications shall be complied to:-

In addition to clause no.-4.14 & 5.5 at page —21 & 22 of 32 ( Annexure —Ill) of ST39012:-
(a) Motor Terminal box- fault level shall be 50 KA (rms) 1 second for ~ 415V- AC system.
(b) Cable glands shall be Nickel-Chromium plated brass, heavy duty,
double compression type, confirming to BS:6121 with lugs.
(c) The sizes of cables for glands shall be 1x3Cx300 mm2 (AL).

In addition to clause no.-4.11 at page — 21 of 32 ( Annexure-111) of  ST39012:-
Motor bearing shall be selected to take care of the Vertical/Axial thrust of the motor.

Paint shade shall be RAL 7030 (Siler Grey).
LT motors shall be energy efficient class-I/I.E 2 in line with 1S:12615/ IEC 60034.

Reports of type tests shall be those conducted within last five years and shall be furnished along
with motor data sheets. Test tests report shall be as per IS 325/ IEC60034.

Motor noise level shall be limited so as to achieve the Pump-Motor set sound pressure level < 85
dBA at 1.5mtrs from the motor. Measurement shall be as per IS 12065.

Limits of mechanical vibrations severity shall be limited to vibration grade "R” (Reduced) as per
1S:12075/Vibration grade-A as per IEC 60034-14.

Motor Bearings (DE & NDE) shall be Sealed type to avoid frequent
Re-greasing.

Motor data sheets & other documents shall bear the “Document no.” , “Revision no.”. & “Date”
and shall be subject to BHEL/customer approval. Motor data sheet shall also include Electrical
terminal box details, dimensional General arrangement drawings & characteristic curves as per
IEC60034. Following characteristic curves shall also be submitted after PO -1. Thermal
withstand curves HOT & COLD, 2. Starting & speed torque characteristics at 80% & 100%
voltage.

Above additional requirements supersede the corresponding requirements of ST39012.

Sd/- Sd/-
( Nirbhay Kumar) ( Vinod Kumar)
Prepared & Checked by Approved by

CIE - BHEL-Hardwar Page no.- 1 of 1




FIRST ANGLE PROJECTION (AL DIMENSIONS ARE IN mm ) FORM DG 39(B)

REV| DATE |ALTERED REV |DATE  [ALTERED . C.B.0.M.NO. STATUS
CHECKED CHECKED —_— U
AGREED NAME SN DATE
ZONq | DEPT

GRADE OF UNTOL.DIM M/CG. — AA0230208 ml WELDING-CLASS ‘B’ OF AA0621104]GAS CUTTING-TABLE 3 OF AAD621101
i 1

INTEREST OF THE COMPANY.

D CONFIDENTIAL
IT MUST NOT BE USED DIRECTLY OR INDIRECTLY

COPYRIGH1
THE INFORMATION ON THIS DOCUMENT IS THE PROPERTY OF BHARAT HEAVY

IN ANY WAY DETERIMENTAL TO THE

ELECTRICALS LIMITED.

Ref.Drawing No>

THIS DRAWING IS PREPARED FOR THE PURPOSE OF SUPPLY OF FOLLOWING

SPARES FOR CONTROL FLUID PUMP AS PER DRAWING 3-11924-16000
AND SPECIFICATION ST 39012.

SLNo.  DESCRIPTION QTY.
01 Set of bearings 1 set
02 Rotating/Runner assembly 1 set
03 Set of gaskets 'O’ rings,’V’ 1 set

rings, ‘U’ rings as applicable
04 Set of washers, circlips, screws, 1 set

studs, bolts, nuts, pins as applicable.

05 Couplings (connecting Pump & Motor) 1 set
complete alongwith coupling bolts nuts,
washers & bushes

NOTE: —
1. ABOVE ITEMS SHALL BE CROSS—REFERRED BY VENDOR IN THE OFFER

WITH RESPECT TO CROSS SECTIONAL DRAWING OF CONTROL FLUID
PUMP OFFERED IN MAIN SUPPLY OF CORRESPONDING PROJECT.

MAT. CODE : W99311924059

Sign & Date

NAME SIGN DATE |

S sam BHARAT HEAVY ELECTRICALS LTD. PRN[U VERMA[ —sd—"[28.11.14 Jno. of
nijn RANIPUR, HARDWAR O [ADARSH | —sd- R8.LI4 | -

APPD|N. GARG | —sd— [28.11.14

Inventory No.

DEPT STE SCALE WEIGHT (KG) | REF. TO ASSY. DRG. ITFEM NO. OF
CODE 4011 E—@ - - - e
TITLE : CARD | DRAWING NoO. ~
MANDATORY SPARES [GAROIERMIGNY 1o)0s] -
FOR CONTROL FLUID PUMP SHEET No. 01 |[No. OF SHEETS |01




Rev.01, Date-22/12/14

MASTER LIST OF DOCUMENTS (MDL) FOR CF PUMP

Sl. No.

Document

Remarks

A. Documents to be submitted for BHEL approval prior to manufacturing:

Datasheet of CF Pump

STE-TG

Pump characteristics curves (HP & LP stages)

STE-TG

Pump Cross-sectional drawing & Bill of material/Part list

STE-TG

General Arrangement drawing of CF pump

STE-TG

Motor datasheet of CF Pump motor (as per BHEL format TA-020-01-GS)

CIE

Motor -GA drawing & Characteristics curves

CIE

Motor Electrical Terminal Box Connection diagram

CIE

Motor Type Test reports /Certificates as per IS 325/IEC 60034.The
following type test reports shall be submitted for each type and rating of
LT motor of above 50 KW only : a) Measurement of resistance of
windings of stator and wound rotor; b) No load test at rated voltage to
determine input current power and speed; ¢) Open circuit voltage ratio of
wound rotor motors ( in case of Slip ring motors); d) Full load test to
determine efficiency, power factor and slip. €) Temperature rise test at
limiting values of voltage & frequency variations; f) Momentary excess
torque test; g) Overspeed test; h) High voltage test; i) Test for vibration
severity of motor; j) Test for noise levels of motor; k) Insulation resistance
test; I) Test for degree of protection by enclosure ;m) efficiency
calculation after considering all losses.Motor type test reports from
previous supplies is acceptable subject to confirmation that a) motors are
similar (i.e., frame size, model no.), b) Test reports shall not be older by 5

years from date of submission.

CIE

Notes:

The vendor to submit the documents within 3 weeks from the data of placement of purchase

order.

While submitting the documents the vendor to clearly mention the exceptions w.r.t. the

documents already approved earlier by BHEL.
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i m MOTOR DATA SHEET TA-020-01-GS
o FOR A.C. MOTOR Ik "B
?gﬁ (HEEP - HARDWAR ) dk
Bl CIE
g & Page1 of 4
<
2% 1. GENERAL:- 1.
§§ g ) Manufacturer )
FES 1) Equipment driven by motor 1)
2y )  Motor type 1)
° IV)  Country of origin V)
2. DESIGN AND PERFORMANCE DATA:- 2.
b : ) Frame size )
g 1) Type of duty 1)
x = [l)  Type of enclosure and method )
8 of cooling
£ IV)  Applicable standard to which motor V)
- generally conforms
V) Type of mounting V)
VI)  Direction of rotation as viewed V1)
8 from non-driving end
& VIl)  Standard continuous rating at 40 °C VII)
g ambient temperature as per Indian
% Standard (KW)
g VIII) Derated rating for specified normal VIII)
a 5 condition i.e. 50 °C ambient
& 7 temperature (KW)
o 2 IX) Rated Voltage (Volts) IX)
Qo X)  Permissible variation * of X)
=
g z a) Voltage (Volts) a)
g 5 b) Frequency (Hz) b)
& li_igi c) Combined voltage and frequency c)
¥ £3 (*not less than asked for in the
Og: specification)
g s XI)  Minimum permissible starting voltage XI)
g 253 * (Volts) (*) not less than asked for in
>z B the specification
= XIl) Rated speed at rated voltage and XIl)
W frequency (r.p.m.)
s XIIl) At rated voltage and frequency X1
% ¢ a) Full load current a)
= b) No load current b)
gk
|1
13 T2
=1 Kkkapdrk
— !E : ’(E:heckz:dp byr z
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MOTOR DATA SHEET
FOR A.C. MOTOR

( HEEP - HARDWAR )

TA-020-01-GS
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QILN 2. NATE
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INN/ENITADYV NN

XIV)

XV)

XVI)

XVI1)

XVIIN)

XIX)

Power Factor at

a) 100% Load
b) 75% Load
c) 50% Load
d) No load

Efficiency at rated voltage and
frequency at

a) 100% load
b) 75% load
c) 50% load

Starting current (amps) at

a) 100% voltage
b) 85% voltage

Starting time with minimum permissible
voltage of __ 80 % of rated

a) With out driven equipment
coupled
b) With driven equipment coupled

Safe stall time with 110% of rated
voltage

a) From hot condition
b) From cold condition

Torques at

a) Starting (kg-meter) at minimum
permissible voltage

b) Pull up (kg-meter)

c) Pull out (kg-meter)

d) Rated torque (kg-meter)

Worked by

fuekZ.kdrkZ

Checked by

TkkapdrkZ
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i m MOTOR DATA SHEET TA-020-01-GS
o FOR A.C. MOTOR Ik'B
2 (HEEP - HARDWAR ) dk
Bl CIE
g & Page3 of 4
’ <
2% XX)  Stator winding resistance per XX)
pEE phase (ohms)
Eﬁg XXI) Flywheel moment (FD ?) of XXI)
§§ motor (kg-M?)
= 3. CONSTRUCTIONAL FEATURE 3.
) Stator winding insulation )
T : a) Class & type a)
g b) Tropicalised (Yes/No) b)
- c) Temperature rise over c)
8 £ specified ambient of 50 °C
£ d) Method of temp. measurement d)
- e) Stator winding connection
f)  Number of terminals brought out f)
: 1)} Type of terminal box and Degree of Il
] protection
% a) Statorleads a)
g b) Space heater b)
8 =
% E l11)  For main terminal box 1))
8
s 2
Qo a) Location a)
o b) No. & type of cable gland b)
= z c) Recommended cable size c)
g 5 d) Faultlevel (KA, Sec) d)
ECE
E = IV)  Bearings :
g s a) Type (at DE /NDE)
g 253 b) Make
>z B c) Recommended lubricant
vy d) Life
B |
< V)  Starting suitable for:
% ¢ a) DOL only (yes / No)
= b) DOL as well as star — delta (Yes / No)
gk
|1
23 T2
=1
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i m MOTOR DATA SHEET TA-020-01-GS
o FOR A.C. MOTOR Ik'B
;;_E (HEEP - HARDWAR ) dk
B CIE
g Page4 of 4
<
2% VI)  Space heater:
ggg a) Number
EES b) Location
= %< c) Volt & KW rating
VII)  Weight of:
2 a) Motor stator (Kg)
b g b) Motor rotor (kg)
g c) Total weight (kg)
> 2
3 4. CHARACTERISTIC CURVES:
) At 110%,100% &80% of rated voltage
a) Starting current / time
: b) Torque / speed (incase of starting
g suitable for DOL as well as A - A
g separate curves for winding connected
% in A and same wdg. connected in A to
g be furnished).
a 3 1)) Thermal withstand curve for hot and cold
MoF conditions.
"8
Q ﬁ 5. REFERENCE DRAWINGS:
=L
I
o 3
g 5 6. 1)  Paintshade
2 li_fgi 1) Vibration level (mm / Microns)
2 ZEs 11)) Noise level (dB)
o gt
O §&
g Os%
o O :
"2 g
o < E
&
5
o
u f
T 6
5
E L
g B
13 e
=1 Kkkapdrk
— !E c Zheckzeidp byr z




MANUFACTURER’S NAME AND ADDRESS QUALITY PLAN TO BE FILLED BY BHEL TO BE FILLED BY BHEL
ITEM QP NO.
VENDOR’S NAME REV
BHEL DRG. NO. AS PER PO
SPEC. AS PER PO
REV [ Page10f1
SL. COMPONENT & CHARACTERISTICS CLASS TYPE OF QUANTUM | REFERENCE | ACCEPTANCE FORMAT OF AGENCY REMARKS
NO. OPERATIONS CHECK OF CHECK | DOCUMENT NORMS RECORDS M B [N
1 2 3 4 5 6 7 8 9 [D 10 11
LEGEND: FOR CUSTOMER
| RECORDS IDENTIFIED WITH ‘TICK’ SHALL BE ESSENTIALLY INCLUDED BY USE
MANUFACTURER/SUBCO CONTRACTOR IN QA DOCUMENTATION. APPROVED BY
NTRACTOR M: MANUFACTURER / SUBCONTRACTOR  B: BHEL / NOM. INSPECTION AGENCY

N: CUSTOMER
INDICATE ‘P’ PERFORM ‘W’ WITNESS AND “V’ VERIFICATION

ALL ‘W’ INDICATED IN COLUMN ‘N’ SHALL BE ‘CHP’ OF CUSTOMER
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