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gg 1.0 E F SPECIFICATION :

>

nE This specification is intended to cover design,

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 contimuous 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 rumning of the pumping set at this

@_-value of temperature 1,e, 2o°c;me_e1?:ng the thjuweme.'nts
ot opevotimg potint T OF Comtrol Fluid Pump Data, Sheek
Undle~ PGMA (1924 Of COYrespoumding Project.

2.0 }
ggﬁt%io?luid purping set feeds control fluid

to the governing system of Steam Turbine
during start up and eéontinuous operation of
the set. Two pumping sets are emvisaged for
each turbine, One pump is kept as standby
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Je1 PUMP_MOUNTING DEIAILS

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=1, 0R 4s Per THE SKETCH FURNISHED
SJ r‘r:f‘k‘ anﬁfﬁ-‘fg WITH ENGUIRY] ORDER CONFIRMATION FOR THE SAME IS 7o 8E GIVEN

3.2 FLUID SPACI+ICATIONS
The fluid to be handled by the pump is a fire
resistant fluid. The relevant properties
of the fluid are as mentioned in Ammexure-II.

4,0 PUMP TYPZ & RaTING

4.1 PUNP TIPE

The control fluid pump shall be of vertical,
multistagze, centrifugal type suitable for
pumping control fluid., The ocontrol fluid
pump shall combine a low pressure and a high
pressure pump on 8 single shaft, BEach pump
ghall have its own discharge flow/pressure
characteristics, The total fluid flow
needed for the low pressure and high
pressure circuits flows through the low
pressure pump and a pressure is built up
according to the discharge flow/pressure
curve of this part of the pump. After this
stage, a 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
pwmp. The final discharge pressure from
high pressure pump is addition of the
pressures generated in the two pump sections .

4.2 PUNP BATING

The pump i8 required to operate normally
at three duty pointa, The characteristics
of both the pumps (low pressure and high
pressure pumps) of Control fluid pump at
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the working fluid temperature of 55°C shall be as

per the data sheet attached with the enquiry /order,
The same are to be confirmed by the supplier at the
time of sutmitting their offer, ?
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5.0

6.0
6o1

6.2

6.3

6.4

MOTOR :
A suitable motor conforming to the pump
requirement shall be supplied. The motor
shall also meet other requirements as
mentioned in Annexure-~III.,

DRSIGN AND CONSTRUC QOF P :

A1l materials used in the construction of
the pumps shall be seleoted fromthe vange of

motorials wost appropriately suitable for the purpase &
service Conditions. The bidder shall furnmish alongwith bid the
malerial sbecificalion for all the Components o BHEL For their
vroview ahd OCOQPhT\CG b\l B"EL,O'NV\&F. QHEL./OW“BP regerves the
right o ask for changes in maferial. The size shall be stand -

ardised wherever possible so as ¥ ensure fntérd\an%eabim’_.

The materials of construction of the pumps
ghall be Bsuch 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-1I,

The design shall be such as to keep the
friction loss and wear caused by end thrust,
wear in mechanioal seals and bearings and
cavitation to the minimum, It should ensure
long and trouble free service, All the
rotating parts of the pump shall be balanced
dynamically in assembled condition. The
permiseible level of vibration shall be
ivatent .

according %o VDI 20560\;%110 noise level
should not be more than B85 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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withstanding hydrostatic test pressure in line
vith pags Swdet. 10.32 (V@

6.6 Jeals must comply vith the folloving properties :

COPYRIGHT AND CONFIDENTIAL
The information on this document is the property of BHARAT HEAVY ELECTRICALS LIMITED.

It must not be used directly or indirectly jn 8ny way detnmental to the insterest of the company.

a) Basy access and amenability for
maintenance work..

b) ¥o contamination of the medium from
material abraded from the seals,

e) Minioum leakage losses with their
controlled removal.

d) The material of seals should be
resistant to fire resistant fluid(see
Amexure-1I - for properties of Tire
resiatant fluid),

6.7 At suitable points on the components, erection
eyes or lifting hooks shall be fitted for

tranq)o;*[: and erection., Their locations muat
be shown on the dimensional dravings.

6.8 Suitable thrust bearings shall be provided in the
punping set to take the thrust load of the pump &
notor. The bg!im shall be designed se a8 {0 aesu:Te

0,000 houma Yoontinuous service,
6.9 S mechanioal design shall allow ezsy access

to parts for maintenance work to De oarried
out,

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

supplier.

SIGN & DATE

Na.

INVENTORY

6.11 The pusps shall be provided with drainage
and venting devigces.

6.12 All system parte conveylng fluid shall be of
fluid resistant oonstruction.

6.13 Compressien type fittings are not
perminsible.

6.14 Por pump running at subscritioal speeds, it
shall be ensured ., that the oriticel
minimam, 154
speed lies above the maximum speed attainable

during operation, For pump raming at
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6.15

8.0

supercritical speeds, it shall be demonstrated
that there is a difference of sufficient
magnitude (not less than 15%), between the
operating speed and the bordering critical
gpeeds,

FAME PLATE BILINGUAL-®

Name plate identification marking shall be aaz
follows in find( aswell os n Engllsﬁi languages.

- Type/Designation

- Manufacturer’'s name

r Manufacturer's works no.
- Year of mamufacturing

- Purchase order no.

- High Pressure pump -

Volumetric flow(litres/min, )
Discharge pressure{Bar/MWC)

- Low Pressure pump =~
Volumetrie flow (Litree/min. )
Discharge pressure(Bar/MiC),

- Operating Temp.{°C)
Max,
Min,

- Flow Medium

- Speed

COUPLING :

A suitable gear coupling shall be provided
for coupling pump with motor and shall be
designed to facilitate easy alignment and
long trouble free service.

BASE PLATR, ANCHOR BOLTS, RUTS ETC.

Necessary base plate, anchor bolts, nuts,
sleeves and inserta shall be supplied by
the supplier,
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9.0 LE4NINJ.PANTING, ONSERVATION & PACKINJ

Te surface shall be claaneu & preparesa for |
the application of the coatings oy blasting with
non-silicatic abrasive agents. The protective
coating shall be fluiu resistant to prevent
contamination of flula specifieu & to prevent the
asterioration of the coating 1tself. The supplier
shall ¢lve exact anu preclse uetalls about the
measures envisagea oy him for surface protection,
which shall bDe checkeu & approveu by HIBL.

After testing the pump, its internals shall be
thoroughly cleaned, urleu and conserveu before packing
it. T™he pump shall be suitably packea for transpor-
tation. It should be packea such that 1t is safe at
least for 2 years in a very uamp an. saline atllosp‘here.

Instructions shoula be 1ssuaea regaraing
aeconservation, reconservation znu Storage of package.

10,0 QUALLTY ASSURGNCE INJPECTION & TESTINJ.

a) Te wanufacturer shall conauct all the tests
requirea to ensure tnat all the component parts
of the control Mluld Pump offerea conform to the
requirenents of the specification anaQye in
compliance witn requirements of applicable coues
sha stanaards.

b) The biuuer shall suomit aslongwith his offer,

quality plan in the enclosed format.
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10.1

10. 2

10.3

"PAGE 8 OF 3,

The particulars of the proposeu shop tasts and
proceaures for the tzust shall be submitteu to BHEL/1ts
customer for approval alon:;with quality plan.

The materigl shall be uespatchea only after inspection
ahd cleayance of material oy MHEL/lts customer ana
approval of test certificates by HEL/1ts customar,

M loulcative progranme of minimum tests aha checks

to be carriea out on the control flulu pump as envisazed
by BHEL are 2iven below., This is however not intenaed
to form a comprehensive testingZ projramme as it 1is
supplier's responsibility to prepare aetalled gquallty
plan, which shoulu also incluae tests, checks carriea
out by supplier as a part of tnelr normal practice.

The Quality Plan is subject to the approval of BHEL/its
customer and MEL/its customer reserves the right i:o
ask for any more checks at the time of quality plan
finalisation., BHEL/1ts customer shall inulcate
customsr hola points in approved Quallty Plan beyond
which work shall not proceea without the approval

of BHEL . The supplier shall furnish his prounction
plan ana scheauled dates of testing atleast 3 months
in aavance to enadle HMEL/its customer to plan for
writhessing the tests, luentifieu as customer holu

points.
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10.3.1 Testing of materials -The mgterlial of each

10.3. 2

component shall be testeu as per relevant

speci fication for 1ts chemical cosmposition &
mechanical properties viz,Y.3., UT§,Impact,

€ elongation, £ R.4. etc. Suitable NDT to ensure
freeuom from surface anu subsurface aefects shall

be carrieu out.

Followlng tests shall be carrieu out auring
various stages of manufacture at ma&ufacturer’s
works :

a) Check for ulwensions of all the compoaent
parts incluuing surface finish, axial &7"raui al
runoit of shaft ete.

b) all the component parts of the pump shall be
subjecteu to visual examination.

¢} Impasller shaft ana casing shall be subjectea
to MPR/DPT to ensure frecuom from hareful
surface uefects. Shaft shall be subjected to
UT examination to ensure freeuom from harmful
internal uefaects.

a) Complete rotor shall be subjectea to uyamlic
balancingz as per 180 - 1940 or equivalent,

e) Casing shall be subjecteu to hydraullc test
at 1.5 tlmes the udeslgn pressure.

£) 4all the weluing shall oe carriea out as per

quall fleu proceuures anu weluers as per AGME
gsaction IX. «ll1 the weluinz in rotating ana

loau carrylng parts shall be subjecteu to
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k) heck for completeness after reassembly shall
ba carried out.
1) heck for palating ana conservation shall be
carriea out.
1.0 $@EClal W0Ls & TACKLES

to RT anu DPT to ensure freeace from harmful
intemal anu surface uefects. Other welaments

shall be suvjectea to uPT/MPI.

Pump shall be subjecteu to performance test as per
UIN 1944 OY"?quiValent. burinz performance test
noise anu vibration level shall be measured,
Performance test shall be carriad out with cbntract
motor.

all mment checks for pump shaft ena cbupling to
motor-shaft -enu -oupling shsll be carriea out,
Strip wwn examnation after performance test shgll
De carrieua out snu during strip down examination
visual examination for wear ringeclearance check,
raal al clearance ana axial play of shaft,ulmension/
filnent of bearin; housing, check for trueness of
souplingi anu ali nment shall Dbe carriea out. ®
Type anu routine test of motor as per IS: 3"5-19?8/-.
In aguaition to thls uwegree of protection anu noise
level shall be carrieu out as type test gha Vibl'atioﬂ

measursment as routine test as per relevant IS.

One set of toels requireu for erection,operation

INVENTORY No.

ald malntenance of the pumping sets shall be swppll ed
to jether with each pump. List of these tools shgll be
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poyr/o

12.0

13.0
13.1

13.3

12.4

14.0

submitted alongwith the offer.
SPARES :

The tenderer shall quote item wise price of
the recomended spares for both pump & motor
for three years and five years of operation
respectively.

TJA TEE :

The supplier shall guarantee trouble free and
satisfactory operation of the equipment for

a pericd of 18 months after the installation
and oommissioning or for & period of 36 months
from the day the equipment is received by
purchaser whichever occurs earlier,

The supplier shall guarentee the capacity,
head and efficiemay of the pump as per the
tested characteristics with the ocontrol
fluid.

If during erection and commissioning at site
and operation during guaraentee period, any
deficiency in a part is detected, BHEL gite
representative shall prepare the assessnent
report and a copy of the same shall be
ferwarded 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
gite at his own cost otherwise the findings
of BHEL shall be final and binding on the

supplier of pumping set,

The supplier shall repair/replace the
defective parts at his own cost during the
guarantee period,

DOCUMEN?S RBQUIRED WITH THE TENDER PROPOSAL :

Following documents shall be supplied by the
tenderer with his tender proposal. In the
absence of any of which, the offer may not

)
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o

fsst

4.1

14.2

14.3

14.4

4.5
14,6

4.7

be considered.

Examination of the pre-approval documents
by BHEL shall not release the mamfacturer and
his sub-contractere, of their responsibilities,
The approval doouments shall form the basis
for the order. No further ohanges ahall be
sede without approval from BHEL.

Certified performance curves of both the
pumpsdgontrol fluid pump (viz. Low pressure
pusp and high pressure pumps ) at working
£1uid temperature of 20°C and 55°C. .

(a) Discharge vs head

(b) Discharge vs power lmput
(e) Discharge vs efficlency
()  Speed ve torque

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

Pump, motor assembly drewing giving
important dimensions, vase plate details,
suction & discharge nozzle detaila, details
of lubrication arrangement, lifting lugs/
eye bolts locations, mounting arrangement
showing static and dynamic loading.

Data required as per enclosed blank data
gheet (Annexure-VI).

Quality plan inthe enclos format olovgwith all the
yeferance documentss thhouse Procedures etc. dm-fng, fhe manufaclure of fhe.
fechniosl literature bn the pumping det - PUmping Set-
wder offer, The technioal litereture shall
particularly include detailed descripiion,
Assembly and dismentaling instructione and
ipstructions for erection, operation,

cleaning and maintenance of the pumping set.

rechnical details/data of motor of fered
in line with Apnexure~1II, Detailed filled
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up data sheeis a3 per Annexure-IV shall be
furnished after placement of the order.

Unless otherwise specified 15 coples and
one reprodutible each of the following doouments
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.

15.1 General arrangement drawing, 1in line with pare
prige)
&~15+3% above,

15,2 Cross sectional assembly drawing, with
complete bill of materials.

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

15.% Gear coupling details,

5.6 List of tools and tackles.

15.7 The atetic and dymamic loading details on
support/foundation.

45.8 Operating imstructions,
15.9 Cleaning and maintenance instruetions
15.10 Assembly and dismentling instructions,

15.41 Instructions on deconservation aad
regonservations,

15.12 Model packing list.
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16.0 CERTIFICATES
Unless otherwl se specified fifteen coples of following
certificates in anzglish language for each pumpinz set
shall be suwplica before the despatch of the equipment.
The daspatch clearance shall be flven only after the
approval of test certificates as is {nalcated 10.70
abovae.

16.1 Material test certificate for tests conunctea as per
clause 10.3.1 a'aoniﬁle main component pafts such as
impeller, casing, shaft, casing olts, wear rings,
pressure plpses, tooth type zaar coupling, bearing
supports, stuffing box, packinz, mechanical seal ete.

16,2 Hydraulic test certificate,

16,3 Performance test reports anu curves. Nolse snd
vibration level report.

16.4 Type and routine reports of motor.

16.5 For all other tests/checks as 1s inalcateq in
Quality Plan anu is carrieu out by Y auer as his
ususgl practlce.

16.6 Shippinz documents.

16.7 Juarantee certiflcatess Aapproval of test certificates
by SHEL/i ts customer shall not relieve bDiduer of his
regponsivility anu gaurantee of satisfactory
performance for the stipulatea period.

17.0 MISCELLANOUS
T™he tanuerercan make suitazole offer evan Lf there gre
ainor ueviations which uo not affect the efficlent
functioninz of the equipment. However ,the deviations
must be :lzlearly spelled out In the offer, which can be
incorporagteu in supply i auly approveu by BHEL/Owner.

B £00000%0 B8 L o o0 FRT R SR 14RP" 8 % Raes,
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490
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14 HOLES (18

ANNEXUR 1
PAGE 2 OF

NOTE *

ANY DEVIATION FROM
THE DIMENSIONS MENTIONED

ON BOTH PAGES OF ANNEX-
-URE-I SHOULD BECLEARLY
SPELLED OUT BY THE

SUPPLIER AT THE TIME

OF OFFER-,

HIGH PRESSURE PIPE §h4-3 X888

DETAIL"X” 9G TurneD(\cLock Wist)
(PUMP BASE PLATE) LOW PRESSURE PIPE (M43 X4
& VAR 00

AcReeDd By STE(TL) - ~eowsa: 7. 3.8%
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REF
DRG- NO .

-~ 25 -
5i04

L SIGN & DATE

D

8 HOLES M16 ON PCD 210

2-1-%7

DETAIL'Y', VAR 00

INVENTORY No.

(FLANGE DIN 2533 PN1§)

p-sS10

: RLY SPELLED OUT By
2 THE SUPPLIER AT THE
E TIME OF OFFER.

g &

E o2

h-] [

$ |n

Sk

: |=

>l

s o,

3 |z

; & 7 | . e 13720 Houe's 18

: |2 @) 1L205 ] 205 E’l 20 HOLES #18

3 = 900 LOW PRESSURE PIPE # N4:3X4

5 - t,2 =~

2 |3 DETAIL'XSGC TURNED (CLOCK WISE)

g = (PUMP BASE PLATE),VAR 01-®

2

D
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NG

Working fluid 1s a fire resistaat fluid, consistigof
phosphate esters of HS-D group, containing little water and
Chiorine. Properties of the fl re resistant fluid shall be as

aat gailed below:

ANNEXWRE ~II
F1 N

1. KINEMETIC VISQOSITY

at 559G 21 ma?/ sec.
at 40°C )(Min) - 33 mm?/sec.
| ) (Max.)- 48 ma?/ sec.
at 20°¢C ) (Min)- 115 ma?/ sec.
)} (Max.)-210 mm?/ sec.
2 RENIITY
at 55°¢C - 1.11 ga/cad
at 2°¢ - 1.136 gu/on3
3. Flash point 2359C Min.
4, atoignition point 500°C Min
5. Pour Point -18°%6G

6. Water content
7. Neutrall sation No.
8. Ghlorine c¢ontent

9. Alr release

property at 50° ¢

Max. 0.1% (By weight)

Max. 0.1 =g KOH/gm
50 PPM (Max.)

5 minutes (Max.)

10. Fllteration class Class 6
as per S4B a-6b
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Q _ dinexure IIl

» MOTOR - REQUI iHAEN T3

— Page 1 OF 4

G 2 1.0 4 sultable motor conforminz to the pump requirenants

i shall be suppliea. The motor shall also meet the

2o followin ; requirements boradly. The motor shall

Wz conform to I3: 47922, 15:325,13: 2253,I3: 2254

54 I3: 40° ana Is: 3%02%0r eqiivalent Bss specihCationf.
The motor shall match the requirements of the

uariven equipment in all respects. The motor shall meet
all imdiam stotutory ~equirements. @

N
(]

To arive control flulu pump for supplyingz fluia
to the overning elements.

3.0 I¥PEOF MOTOR
Squirrel cage, inuucation motor.

3.1 KW ratinz of the motor shculu be the maximum
of the followinz three conaitions:

3.1.1 It shall have atleast 154 reserve capacity
than required to urive the pump when it is
dl scharzinz maximum quantity at a viscosity
corresponaing to 50°C temparature.

3.1.2 It shall have at least 5 £ reserve capscity
than requireu to urive the pump when it is
al schurzing maxinum quantity at a viscosity
corresponaln z to 3503 temperatura,

COPYRIGHT AND CONFIDENTIAL

The information on this document is the property of BHARAT HEAVY ELECTRICALS LIMITED.

it must not be used directly or indirectly |n 9ny way detnimental to the insterest of the company.

3.1.3 It shall have at least 5 § reserve capaclity
than roquired to drive the pump when it is
al seharzing 704 of maximum gquantity at a
viscosity corresponuinz to 20° ¢ Temperature.
Pinally supplier shall furnish the KW o
rating at an anrblent temperature of 50°C.

3.2 KW actually requirea 3 Pump capaci ty.
0y ariven equipment

unaer speci fiea
operation/startup
conul tions.

3.3 Rated Voltaze 415 V

Frequency 50 Hz

SIGN & DATE

INVENTORY No.
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Paze 2 0F 4
3.4 Permlssivle voltage sna
frequency variation wuer : ¢+ 10% Volt.
normal running conal tion, 4+ 5 £ frequency
3.5 Combinea variation s 10 € (Sum oF ABSOLUTE VALUES)
3.6 Min,voltage requireu unuer
starting condl tions to bring
ariven egquipment upto : 80X ratea
ratea speea.
3.7 No. of phases s 30
3.8 Type of uuty : Gontlnuous
3.9 Full loau speed ¢+ It shall ve commensurate
wita pump speea as per
aesi gn.

3.10 Full loaa current A4S per uesi n

FYy

3.11 3tarting current Not to exceeu 600%

of I rated. (Sub"}ect 10 15 tolevanes

~—t

3.12 3tarting torque 1.3 (Min) of rateu torgque.

3.13 3reak down torgque 2.05 times (min) of raﬁea

-

Vvalue,
3. 14 Bfflclency at
full load 3 90 £ (Min)
3.15 Power factor at full lodau : 0,85 (Min)

3.16 Motor shall be uesziszned to with stana the voltage ana
torque stresses developed aue to the alfference netween
the motor resiaual voltagze ana incomingz supply vol tage
aqual to 150% o the rateu motor voltage uuring fast
chan geover of Duses.

40  STuRTIN Lala

4.1 3tarting : 3ultaple for WL starting
4,2 dccaleration time wita $3.5 ¢0.5 3ecs.
full losd connected. Min. lockeu rotor wvith-stana time

Lnaer kot conal tions at
highest voltage:2.5 sec. more
than starting time.

4.3 Permi ssl ble starting duty : 3 3tarts equally spreaa
cyclie, No. of starts. over an hour & 2 consecutiv#
starts from hot conuition
wi thout any injurious
heatinz to the winaing.

14
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anexare 111

Page 3 OF 4
4.4 Overloaa (% of full loau): Motor skall be capable of
that can be carriea by running at full loau at 80% of
motor without impairing rateud voltage for five minutes
over-gll performance ana ana 70£ of ratea voltaze for
perioa for which this 1 sec.
overloau is applicable.
4,5 Location H Inagoor
4,6 Class of Insulation : Class -F,Ffungus resistant
TrOplcalised as per I3; 3‘!!02, with

tewmp. vise limit ° '
4,7 shaft alsposition @/ of Lorce tmited 10 70°¢ over ambiert
o ting s Vertical /flange mownted

4.8 Methoaq of connections s Flange flexi ble coupling
uriven equipment.

4,9 Jpirection of rotation : To sult pump
sha corresponalng
tersinal aesl znation.

4. 10 Bclosure ana ventllgtion: Totally enclosed,fan coolea, IP-55

4.11 Bearing : Thrust oearlng  minimum stanaara

9 life not less than 30000 workin : hrs
i switable arramgement shall be provided for
eavthing the motor ak two sepavate amd distindg

Conmnacks s, Teg: i
Sl asP.pe-r S g;;g;g&zemu\wq cenductsr

4.13 Terminal connectors for ; 6, Neutral shall be connactea
stator hesas type ana No. extemally in the terminal box.

4,12 Jromulng aevice

4, 14 Terminal box 3+ To De proviuea with uouole
compression zlanu for aluminium
cable.

4,15 vhetmer phases

s@iresated No

4,16 3Space mheater To oe proviuded

a

4,17 Rateu voltage : 240 Volts

4, 18 Motor shkall be providea with paint sultaole for the
working cmal tions. ( matevial ,thickness, colour as gpecified.)

4,19 Pollowing tests shall oe carrieu out:
Type anua routine tests as per 13: 4722,

8

Following auuitional tests shall also ove carrieu out:
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5.0

5.1

5.2
5.3

5.4

5.5

©.0

Mnexure T11
e Paze 4 0F 4
(1) LB TEsT3

{a) Measurement of Noise Level as per 1s 120657%

.

(o) Desgrce of protection test to conform
to the specifiea degree of protection.

(11) BQUTINE TEST3
{a) 20f£ overspeed test for 2 minutes.

(o) Measurement of viorations, as per Is |2075@
E r\‘g il !!EE}!!I '!'1;’ '11‘-\

3eprate terminal oox anu space Reaters shall be proviuad.
The motor shall be sultavle to operate in =an environment
of oil fumas.

The motor shall be rewouwnaaole,
Bie motor shall Rave on line greasing facility.

The motor construction shall oe sultsole for
easy ul sassemoly anu reasseadly.

e terminal box shall be sultaole for top: anu vottom
antry of caoles and shall oe sultaole for PVC insulatea,
PV shiaatheu armoureu aluminium caoles. [t shall oe
capadle of oeing rotateu througn 180" isteps of 907

It snall ove aole to withstani a fault level of 45 K4
for 0.12 sec jiegree of protection IP-SS:\@

Jocumant s 3

Motor data sheets amd documents as per

Anrexure - 7w shall be furnished with the offer.
Finod data sheet & decuments shall be Sub}eci‘

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

1. GENERAL

ANNEXURE - IV

SHEET 01 OF 04

iy Vendar document no. and revision no./date

ii) Project

iii} Customer

iv} BHEL- P.O. no. and date

v) Manufacturer

vi) Equipment driven by motar

vii} Motor type

2. DESIGN AND PERFORMANCE DATA

i) Frame size

ii) Type of duty

iii) Type of enclosure

iv}y Type of coeling (1C)

v) Applicable standard to

which motor conforms

vi) Enclosure degree of protection{ IP }

vii) Type of mounting

viii) Direction of rotation
as viewed from non-

driving end

ix) KW rating at 50"c of

ambient temp.

x)  Rated voltage ( volts }

xiy  Rated frequency ( Hz)

Yo

WORKED BY

SCv i

[-§5-01

{SUPEHS‘EDES o S‘Heer/&u C o
e
UNDER C/a wo. STE[01/183 o)

CHECAZ2 BY

V. Kumn{,L

- 15 ol

ol
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vl

p-xx/0

kil)  Perrissible variation of :
o} Volage { Volis )

b} Frequency ( Hz )

¢l Combind voltage and
frequency { absolute value )

i) Mimimum permissible slarting
visltage [ volts )

xiv) Rated speed at rated voltage
and frequency | RPM )

wvl At rated voltage and

v
a  Full losd curmrent
b, Mo load current

xvi)  Power factor af -
a.  |00% load
b, T5% load

xvii} Efficiency at rated
virltage and frequency at
a  |00% load

b 75% boad

xviii) Starting currem { Amps ) at
A 100P% volage
b, B0% voltage

xix} Starting time i 100%
and B0% of rated 'I'ﬂll.lsﬂ

xx)  Safe stall time with 1109
of rated voltage :
a  from bt condition
b.  from cold condition

xxi) Torques :
A siariing { Kg-meire }
at BP% voltage

b pullup ( Kg-metre )
. pull out { Kg-metre )
d.  rated torque | Kg-metre )

/@

ANNEXURE - IV
SHEET 02 OF 04

WORKED BY

s [T

1. £-8}

LEUPERSEDES BLD SWEET
UNDER Cf4 NO. STE[ 01/ 183 ,a::‘v'"m,r"

CHECKED BY

V. Edm l.-rllh-'

|'5 - 0!

3
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i»1x7 el

xxii} Stater winding resistance

per phase ( ohms )

ANNEXURE -1V
SHEET 03 OF 04

xxiii} Flywheel moment ( GD?) of

3

1)

a.
b.

motor ( Kg-m2 )

CONSTRUCTIONAL FEATURE :

STATOR WINDING INSULATION:
Class

Tropicalised (yes/no)

Temperature rise over
specified ambient of 50%, max 70% ( yes / no )

Method of temp. measurement

Stator winding connection

Number of terminals
brought out

FOR SPACE HEATER:
Type of terminal box and

degree of protection

No. of space heaters

Location

Rated voltage & power

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

Suitable for cable size

iii) FOR MAIN TERMINAL BOX :

a.

yo,

Type of terminal box &
degree of protection

Double compression cable glands
& lugs provided ( yes/no )

Suitable for cable size

Terminal box capable of being rotated
through 180" in steps of 90° ( yes/no )

Fault leve] { KA , sec. }

p-5370

sev  Qu

|- 50

LouPERSEDES OLD SHEET /Ar/\g\‘\ WORKED BY
o\

UNDER C/# NO. STE[ O1[183

CHECKED BY

] 5. of

L

V-RUmAL ,J\,L
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P-55/o

701

iv) BEARINGS :
a. Type(at DE/NDE)
b, Make
c. Recommended lubricant
d. Life

v) Starting suitable for ;

a. DOL only (yes/no)

b. DOL as well as star-delta ( yes /ne )
vi) Total weight of motor ( Kg ):

4. i) Noise level ;

ii) Vibration level ;

iii) Paint materials, thickness, colour :

ANNEXURE -1V

SHEET 04 OF 04

. Note : Supplier / vendor shall get the confirmation
about paint from BHEL before manufacturing of motor.

5. DOCUMENTS:

i) Meotor GA / dimensional

drawings including terminal boxes drg.no. ;-
ii) CURVES AT RATED VOLTAGE :
a. Starting current —vs- time curve drg. no. :-
b. Speed —vs- starting time curve drg.no. -
€. Torque —vs- speed curve drg.ne. -
d.  Speed —vs- current curve drg.no. -
e. Thermal withstand curve for
hot and cold conditions, drg. no. :
“SUPERCEDES OLD SHEET LA |WORKED BY| sev  w- | 15 o/
UNDER &/p pao. STE/O1) 183 M\\A CHECKED BY|V-xumat _JJ .t 1.5 0

A
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5 AXY EXJ RE=VI
[7¢]
” vATA 10 Bs FUANIGHsw BY BIDULR ALONG WwITH
Az Bly FOR CONTROL PFLUIL PUMP
=z 1.0 Squipment gnd 3Jervice offered.
. Please state wnetner the
o8 following equipment service
Eg as speclifieu in the uata
20 sheets are offereq or not.
gE 1.1 Pump as per specification Yes/Jo
£3 1.2 Motor™ Yes/No
2 ;E 1.3 Necessary lnstruments,
Zse tast connections Yes/No
ZTE
Lé"_'éé 1.4 Base plate as per urg. Yes/No
L <E
£ 3% 1.5 Cempanion flanges Yes/No
Usa
g gi 1.6 Spare parts Yes/No
ag
- &g 1.7 Maintenance and special Yes/No
T £% _araction tools.
Q=g
x 'g._?;:' 1.8 Comamissioning of tne sat Yes/No
& Es
S iz 2.0 pPesign gad Performance High Pr. Low Pp.
=8 Pump Pump
ﬁ; 2.1 Rateu zapacity of each pump M%/hr.
°-
Se 2.2 Disecharge heau at
§§ rated capacity.
s
;g 2.3 Maximum ul scharge
2,4 Minimum oischarge pressure
corresponuying to maxizum flow.
2.5 §hut off neaa
2.6 Performace guaranteed when Yas/%o
installed as per givemn
= arraigenent.
<
a 2.7 Puap b.h.p./kw at
: rated capaclty.
g 2,8 Maxwm allowaple suction
1ift (for minimum HPSH
6 regairea).
Z .
3 li’. 2.9 Effisiency.
z 4 210 Rafed speed (s7)
> |al 2-11 Rated power reguirement (Kw)
- 212
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z AN EXW Re-VI
7 BOE 2 0F 3
@ s
4
a .,
7 o
« P .
w oz 3.0 Mgtarigl of congtruction A
=i CT0 BE CORRELATED WITH CcROSS SecTIONAL DRAWING)
= 3.1 Gasing
2 3.2 ylmpeller @
EE B GSJZJE WHEEL
§§ 3.3 DBase plate
gé 3.4 Wearing rin:s
£3 3.5 shaft
oz
25% 3.6 stuffing mox
525 3.7 Packlng
w - S
O 3e Ma ot
T %: 3.8 Mechanical segl
Z53
> 53 4.0 gGonnection
o e,
Z && 4.1 Suction size
<2:
%gg .4.? Discharge size
= Eg 5.0 Prawings.
a Es
Sgg 5.1 General arraigement anda
2$ sectional args.enclosed
€3 with offer. Yes/No
58
c 2
sz 6.0 Welght fghedule
=2
gf: 6.1 Weiint of pump
E: 6.2 Welght of motor
€.3 Welght of pump with
BOLOr and base frame
® 7.0 GZharacterlistic survss
v.1 CHARACTERISTIC OF TORQUE
w 72 7+1 Power consumption/
g dl scharge pressure
% 73 #+2 pischarge quantity/
z Pressure &) Low skessuRE PUMP
= b) HIGH PRESSURE PyMP
‘ 74 %+3 ulscharge/efflclancy
5 75 MOmENT OF INERTIA
z | 8.0 .y aeviation taken Yes/No
% [;\ agalnst spaclification
[ Lf‘l
z | 9.0 Deviationsg taken as
z |% mentioned here.
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