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1.0 SCOPE :
This specification covers the design, manufacture, inspec-

tion, performance testing, painting and packing of mechani-
cal vacuum pumps alongwith drive motor, control instruments
and acceasgories, to be used for evacuation of air and other
non-condensable gases with associated water wvapour, from

surface type steam condenser for power plant application, -

during hogging and holding operations.

2.0 DES NDAR .
The deaign, manufacture, inspection, performance teating,
painting and packing of main pump and accesaories ahould be
proven and to well known international standards like
Pneurop 6612, REI-Performance Standard for Liquid Ring
Vacuum Pumps etc.(bidder to specify the code number in hisg
offer).

Sizing of the main pump shall be as per HEI-Standards feor
Steam Surface Condenaers,unlessotherwise specified in the Annexure.

3.0 DESIGN REQUIREMENTS :

3.1 The mechanical vacuum pumps and accesssories shall
be wused for continuocus duty,to create and maintaipn vacuum
by removing air and other non-condensable f£4anes yith asso-
ciated water vapour, from the ateam condenser during the
power plant operation. Final sgselection should consider
compatible operation of the condensger and the pump over the
full range of anticipated condenser operating preasurey

as
indicated in the Condenaer Performsance Curves enclosed in
the Annexurs. The aelection of design parsameters for
vacuum pump and its accessories and condenser deaign
conditiona are given in the Annexure.
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3.2 The pumps shall be of single stage or twa stage
liquid ring Lype wilh suitable compression ratio, lto meetl
the conditions specified in the Annexure and the Condenser
Performance Curves, ensuring no cavitalion under all aper-
ating condiltions. .

Bidder shall indicate the arrangement being offered lo
avoid cavitation.

3.4 The pumps shall be of liguid ring design with both
the stages (if it is a two slage pump) mounted on a common
shaflt. The unit shall require no external Iubrication~ and
shall not be damaged by water—dreplets—oe slugs of waleraend
entained gasds .

3.5 Each pump unit with the accessories shall he  fur-—
nished as a package wnit smounted on a3 common steel Dbase
plate.

3.6 _ The pumps shall be connected te its .molors by
flexible couplings. All couplings shall have suitable rigid
steel coupling guards having closed ends and anchorad to
Lhe base plate.

3.7 Each wvacuum pump unil shall include, but nel be
limited to, E%ﬁ‘ items listed under SCOPE OF SUPPLY in-
Appendix—-D and, éthSTEM FL.OW DIAGRAM at Appendix—A.

The bidder shall furnish his flow diagram covering complele
Scope of Supply. )

3.8 Provision shall be made in.the design of the equip-—
ment to prevent loss of vacuum by flow of atmospheric air
back into the condenser upon shut down of Lhe pump.

3.9 The design pressure to be considered for the <cool~-
ing water cirecuit is 5.0 kg/sq.cm g and for the make—up
water circuil as 45 kyg/sq.cm g.

The source o make—-up and sealing water is D.M.water,

‘eondensate—guat-ity

3.10 It shall he sufficient for the owner to connecl air
and water terminal points to a common Terminal Block and
the wiring to the motor’'s lterminal hoxes.

Shut down drains must be terminated at one point with lLhe
valve,.

I
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3.1 All compoanents including spares and spare assem—
blies(if any) of all the pumps and accessories shall be
completely interchangeable.

3.12 YThe condenser air evacuation wunilt shall perform
continuouwsly withoul exceeding the noise level of 83 dBA at
a distance of 1.0 melre from Lhe unit for a surrounding of
the inside of & turbine hall. Silencer shall he proavided if

required.The vibmBor Lavels o e pumb wml shall confores o cood”

Tomge o4 pen VBT - 2056 (Criteria fov assessing mesh. vibn. of mschices) .

3.13 The materials of construction of all the parls
including all accessories shall be suitable Lo the fluids
being handled/used. The source of cooling water shall be as
given in the Annexure.The materials of construction shall
not be inferior to that spec:?ied in the Anmexure.

Provisinn shatl be made in Hewk Bx

h‘r..ybin’ cin - piping mneoﬁmb Tw‘c 5ix@ shatl wel Lé fass thom S5/g".
4.0. NTROL, AND ERLOK EQVIREMENTS 5

Automatic Turbine Run up System (ATRS) is being used by
purchaser for the turbine. Pump supplier has to supply all

necessary fittings and accessories 1o enable ATRE lo carry .

out following opprations!? :

All process signals from The switches etc. (in pump suppli
er*s scope ) will be fed to ATRS and command/signals from
ATRS shall be fed to the pump, motars, solencids etc.(in
pump supplier’s scope) for carrying oul reguired opera-
tions. For further details, refer ATRS/VACUUM PUMP INTER-
FACE diagram at Appendix—-B.

Bidder shall provide all the required instruments, devices,
out puts, interfacing equipmenis etc. as required for
completgness of his systlem and as required to ‘make it
compatible with the purchaser's ATRS. The exact reguirement
shall be finalised with the successful bidder while fina-
lising the logic diagram.

The following operations shall be carried out through ATRS?

a) Hogging operation for gquick evacualien of condenser
during turbine start up, uplo a predetermined vacuum,

"B peamaif aceass fafw‘u o o]

-yn

b) Autlomatic change over from hogging to holding opera-—
» tion at the presel vacuum.
a :;b' c} Automaltic starting of the standby unit in the eventl
4| of of fall in vacuum al a presel value.
iﬁk‘% The range of pressure/vacuum swilches selected should be
l - suitable faor Lhe condenser operating condition.
2l
E * -
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Control of anticavitation arrangement shall nol be LlThrough
ATRS. This must be a parl of vacuum pump supply. self
cenlained, and shall be mounted on the pump.

The operation of the caoling water inlet/oullel wvalwves
shall be manuali{nol in pump supplier's scope).
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All pneumatic valves shall have limit switches for apen and

1 d p i1 i . - \ . .
@iuoiiwﬁpcis T ivg of 2-$PpT confacts. Repeataboilily for switihes 5 be o057 .

5.0 DRIVE MOTOR:

3.1 Drive motar shall be furnished and mounted by the
bidder on the pump unit and the complele assembly shipped
as one unit. The horse power of lhe motor shall not hbe less
than 1104 of the maximum BHP reguired at the pump end.

5.2 Drive molors shall coemply with the specificaliop in
Appendix—C.

6.0 ITY R aNT i

The vendor shall prepare & submit delailed Guality
Plan in the formal prescribed, enclosed with the enquiry,
for all items / components / eguipmenis being maneofactured
/ supplied by the vendor.
The @Gualitly Plan will set-oul various stages of manufac-
ture, the qualily practices & procedures to be follewed by
them, the relevant reference documents / standards, accept-—
ance level, inspeclien records raised etc. The Qualily Plan
shall be approved by the owner. The owner shall identify
customer-hold-points on the final Quality Plan beypnd which
work shall not proceed withoul owner’s consent in writing.
An indicative programme of inspection / tesl, envisaged by
BHEL is given below. This is however nolt inlended to form a
comprehensive inspection & testing programme, as il is the

vendor's responsibility to draw—up & carry-oul necessary
thecks from operatian, safely & reliability point of view.

&.1 Tests:
w : ] .
b :3 Following minimum tests shall be carried-out:
e |\
: LS| () All rotating parts of pumps shall be dynamically
Y] balanced as per 15031940, G 4.3,
Q
=
> o
o § ™
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(b) Shafts shall be subjected %o ultra-sonic test.
After finish machining, shaft shall be subjected to magnet-
ic particle 7 dye penetrate test.

{c) Pump casings & Heat Exchanger shall be subjected-
1o - hydrauliec test at 1.9 times the desian pressure or
twice the maximum operating pressure.

(d) Tests Lo demonstrate ability to meel the guaran-—
tead performance(refer clause V of Appendix-D). .
Tha tests must be conducted at rated speed and witlh its
coerresponding metor.

Bidder 1o submit correction curves, based upon actual test
data, if tests are not conducted at rated conditions.

ab 127 5 3" tg(n) - &

(e) Saturated air performance test,to prove the capac—
ity at guaranteed conditionrand visual cavitation test
(type tests) to be carried out. The test procedure=~ for
these tests shall be furnished Lo BHEL for review & approv-
al. If such type tests are already carried out on samé size
and model pump earlier, test resulls and test procedures
are to be submitted with the bid for BHEL's review & ac-
ceplance.

) Functidnal test of the package for demonstrating
that the reguisite functions/interlocks. are being performed
by the pump and all the atcessories.

(g} Type & routine tests for motors as per Appendix—(C.

In case Type lests on molors are already carried out then

the Test reports shall be furnished lo BHEL alongwith the -
bid for resiew & scceplance imfovemalion . @

(h) Complete equipmenl and all accessories ate subject
la visual inspection and witnessing of performance tests by
BHEL. or its representative at bidder*s warks for which
alleast 40 days advance nolice shall bhe given by the bid-
der. Complete testing schedule must be furnished within 30
days of letter of intent.

(i) The minimum inspection and testing requirement
shall conform to the relevant cadss / slandards, whether or
not specifically mentioned in the specification. The bidder
shall give full consideration to the observations of the

‘E gl inﬁpecying tagnncy regarding acceptance of workmanship and
. or equipment.

g «
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6.8 The bidder shall be responsible for all necessary
tesls during fabrication/manufacture and before shipmentte
ensure that the equipment meels the specification and will
operate satisfacltorily as an assembled unit. Approval ar
passing of Lest/inspection and thereby issue of test cer-
tificate or waival of inspection by the inspaction agency

o shall not relieve the hidder of his responsibilities and
; obligations under the contrac¢t as-well as shall not bind
3 BHEL to acceplt the equipment, should it, on further tests
9 after erection, be found naot complying with the contract.

<«

§ &6.3 The bidder shall furnish the list of customers to
= whom the offered model pump have Leen sold in the past
™+ along with dates of installation & commissioning of the
> units, MW rating of the Power Plants and the no. of pump
; unils employed in each unit of the Power Plants.

3

= -

33| 7.0  geames:

o .

s 7.1 - tarl—up (er ion & commissioning) Ares:

Bidder shall give separate Yffer for start—up spares with
item~wise price break-up.Such spares shall be supplied

property

used derectly or indirectly in ony woy deterimantal to the inteseatef the company

COPYRIGHT AND CONFIDENTIAL

F 4 alongwilh the main pump order.
» .
E 7.2 Recommended spareg:
Bidder shall give separate offer for the recommended main-
3 lenance spares for five years of normal operation consider-
E ing one set(twe pump units), two sets and three sets basis
§ respectively. Quantitly recommended must be indicated sepa-
>4 ] rately according ‘to Lhe No. of sels . under
consideration.Details of spares, with item-wise oprice

break-up, must be given with the offer.

Tar informat
it must not

7.3 taor r H

Bidder to gquote unit price off Lhe spares, if listed in The
Annexura.

Mote: Selected spares oul of 7.2 & 7.3 above may be ordered
simultaneously with the main order, ar, at a later date, as
L&may be decided by BHEL,

T4 Eeds shone ilem shall Lre properly ienlifred and maunked o

per spone ovler Lt amd  dunpatihad im o seponle. packing box
manked VopaREST

4./0.93
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"d 8.0  GUARANTEES:
. The bidder shall meet the guaranteed performance require-
2% ment as specified in clause V of Appendix-D,

x

7.0 PACKING:

Condenser air evacuation unit musl be suitably . packed to
avoid any damage during handling and lransport. Packing
must be sea-worthy to avoid any damage/corrosion to all the
parts during sea shipment.All the loose items should be
propgerly 1tacked. Details of handling the package shall be
clearly indicated on the packing box. )
Packing list clearly indicating the items to be shipped in
each package must bhe sent Lo BHEL., 2 maonths in advance.All
the loose items and the ilems likely.to be loosened during
transit should be listed seperately,to 2nsure -
be completerws of 3“:5{'. - B

Two. copiajs’ 0 f the," t

nﬁ;gﬁa;sais'must be put at safe
places, Ghﬁj @ package and,outside the package.

10.0

property of BMARAT HEAVY ELECTRICALS LIMITED. |

Bidder shall extend free after sales service for the sup—
pPlies made against this offer for a period of % years from
the date of commissioning of the pump units. Bidder shall
depute his engineer to the site in case of failure/malfunc—
tion of the equipment and auxiliaries, he has supplied
against this specification. This will have no commercial -
implication from the bidder's side.

Bidder to indicate clearly the specific arrangement made by
him for after sales servite in India. .

COPYRIGHT AND CONFIDENTIAL
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11.0

T™he infermet
I must not

Bidder shall invariably furnish three copies of the follow—
ing documents in English language:®

11.1 General arrangemsnl drawing of vacuum pump package
* showing overall dimensions, maintenance clearances re-—
quired, mounting and conngction details, weightg—

eapty/opernting/fluoded/motar/bare Pump, list of items with
their location in the package unit, fopundation bolts and
their grouting details ate,

e |
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by pump start and stop.

motor data respectively,

11.46 Performance characterislic curves!

the pump at 1'"Hg abks. suclion pressure.

fied in the Annexure.

schedule) alongwith the manufaclurer's

4 DATE

2
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critical items and also the recommended set point.
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A wapactty, vs Suction Pressure, at raled
different ITDs  around the rated ITD (saturation lemperalure

11.9 Bill of matarials of all instruments

. PRODUCT STANDARD HE 57016

AN pH 1

<

8 HEAT EXCHANGER ENGINEERING |- —
2

Q

"

g 1.2 Seclional arrangement drawing of the pump showing

> all components wilh their material specn., numbers atc.

s imdicaling tonmiamal poimbs and
== 11.3 Flow diagram shewirgiscope of supply with all the
] . 3 p PRLY )
a; equipments/instruments/switches/valves etc. b2ing supplied.

11.4 togic diagram showing sequence of. operation, with
the conditions to be fulfilled, from initial start to stand

1.5 Appendix-D & E, duly filled in for Lhe pump & 1lhe

Fa:) Dry oy cabo.o'&, of buwk(wﬁarm with waler vapsur at 417¢ u-d:;:;.,l,-...,)

corresponding 1o suction pressure minus CW inlel tempera-
ture to the heal exchanger).
b) Suction pressufe vs*Cooling water inlet temperature

to heal exchanger, for different air leakage rates,
ing atleast 2.% times the desiyn air handling capacity of

c} . Power caonsumplion vs suction pressureaﬁ rafed 1TD. ﬂﬁ

d) Time vs Vacuum, while evacuating the volume

@,3) Dry aix porformomee tesd cunves amd seal waler bm} Correclivn cunvies
1.7 Saturated air tesl results and visual

test results witlh procedure and scheme, if such_ tests are
already carried pul on proposed size & model pump.

11.8 Wiring diagrams for all devices connecled
lerminal box for feedback lo ATRS and control signals from
ATRS, clearly showing the break-up of the scope of
belween the bidder and the purchaser(refer Appendix-B).

speed and

cavitation

(instrument
catalogues far

covear—

speci—

toe the

supply

oars !

11.10 Complele list of feeder loads (power supply requirements for‘ﬂ:D
varjous drives) dmdludiong soleneid valve .
11. 11 Reference 1list of past supplies as specfied in
clause 6.3 above.
REV. bls wkp. 8Y N.SHNYAL ﬂ ] 7.9-9%
T
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11.12  List of starl up, recommended and mandatory (if
specified in the Annexure) spares,with unit price and

quantity installed per pump.

11.13 Quality Plan on BHEL formal alongwith the testing

procedures.

12.1 Fallowing data/document is required within 49 days

after award of letter of intent in 20 copies per project:

12.1.1 General arrangement drawing of the pump unit, along

with a reproducible, as per clause 11.1 above.

12.1.2 Sectional arrangement drawing as per clause 1.2

abaove,
12.1.3 Flow diagram as per clause 11.3 above.

12.1.4 Logic diagram as per clause 11.4 above.

12.1.% Appendix D & E, duly filled-in for the pump and

the motor data respeclively.

12.1.6 Characteristic curves?

ay Performance characteristic Cudrves as per clause

11.4& above.
b} Motor characteristic curves as per clause 4.0
Appendix—E.

12.1.7 General arrangément drawing of the motlor in&icating

ovarall dimensions, weights(rotor.total),fixing detail
rotor removal space eotc..

12.1.8 Foundation drawing clearly indicating loads on each
foundation belt (due to weight and dynamic loads}, pocket

size, foundation bolts elc., grouting required etc.

12.1.9 Instrument schedule alongwith manufacturer’s cata-—

of

s,

logues.
12.1.10 List of feeder loads.as per clause 11-10 above.
12.1.11 General and sectional arrangement drawings of seal
water recirculation pump & heat exchanger.
REV WKD.BY  |n sarvaL m‘ 7.q,q§
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12.1.12 Wiring diagram as per clause 11.8 abhove.

12.1.12 General arrangsment drawing .and wiring diagram of

anticavitation device (if provided).

NOTE® Exchange of technical infarmation from the date of
receiplt of guotation till placement of order may warrant

changes In drgs./data furnished during the bid; in

such

event ‘"Preliminary data/documents” shall be furnished as

per clause 12.0 above in 3 capies for
review/comments/approval within 2 weeks of LOr

odr

.Final

data/documents (in 20 copies) to be supplied subseguently

as per clause 12.0 above, after incorporating
comments,if any.

o |, o 2 ) s : f -4 "t'"l‘ 75
12,1 1 To asses /ﬂm%d'gws f rvarasfn L?’%?*

despatot. afc’a,}mf Y/ $partes, L2 oelivord shall
12.2 Quality assurance document package!? :

our

%

-

Shel

Following certificates/inspection reports, NDT reports(in
3 capies per pump ) are required after test. Egquipmant

should be despatched only afler acceptance of the
certificates. - -

12.2.1 Material test certificates of

body, shaft, impeller, sleeves of main pump; and - seal -

test

-watar

pump, Lubes, shell and watler boxes of heat exchanger etc..

12.2.2 "Hydraulic test certificates of main and seal
pumps, heal exchanger, valves etc..

12.2.3 Performance test results of seal water putp .

water

12.2.4 Performance test readings alongwith test s4t up and
procadure far main vacuum pump with correclion
curves/factors and calculations to prove the capacity af

the pump.

12.2.5 Routine and type test results of main and
waler pump molers.

12.2.6 Test certificates of

seal

ail —@H

switches, solenoid valves, all valves, calibration certifi—

cates of all instruments.

e

g ;3 12.2.7 QOther certificates/reports a5 per approved quality

<] V]plan,

12
- ¥R

? EY

g ;:- REV. b3 WaD. 8Y  |MSENYEL ﬁ l 7-9. 99
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12.3 Operating and maintenance instructions:

Bidder shall furnish 20 copies of operalion and maintenance
manual for the pump, motor and all the accessories under
his scope, clearly indicaling the models and sizes supplied
with the unit, for each site/BHEL contract.

13.0

13.1 APPENDICES: The following appendices, as referred
in subsequent pages of this specification, are the integral

part of tlhis specification and shall be complied-with
fullys )

APPENDIX-A : System Flow Diagram

APPENDIX-B ¢ ATRS/Vacuum Pump Interface

APPENDIX~C : "Induction Molor Specification *

APPENDIX-D : Vacuum Pump Data-Sheet

APPENDIX-E t Motlor Data-Sheet
12.2 ANNEXURE: The techmical requiremenis relating to
the specific design conditions, water chemistry,. special -
material requirgment of client, condenser ‘performance

turves.capacity or any plher special requirement from the
client shall be supplied as "ANNEXURE".' This information
would vary from contract to contract, and shall he treated
as integral part of this specification.

To aveid any ambiguity, all the sheels of the ANNEXURE for
each order/contract shall be identified as under?

ANNEXURE to HES7016 sheet—— of —- '
(——mm e Fom e ) , ’

* name of project shall be indicated here.

Wiz [wao. 8y [p.somyac M 7.9-95
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This
ing,

2.2

specification covers the design, manufacture, paint-
inspection and testing at vendor®s/subvendor’s works
af tThree
quirements shall howevar be read alongwith the requirements
of the respective driven equipment being supplied under tLhe
specificalion.

2.0 CODES AND STANDARDS:
2.1 All motors shall conform to the latest applicable
standards of IS and IEC excepl where modified or supple-

mented by this specification.

Motors shall conform , lo the latest revisions of the
following Indian Standards or equivalent IEG/VPE Stamdowls for ~@
the applicable qgtor type and rating. .

IS: 325
18: 1231
I1s: 2253
18: 3202
15: 4029

IS: 44691

I6s 4722

181 &362

Specification for three phase induction molors.

APPENDIX~C

phase squirrel cage induction molor. These re-

Dimensians of three phase foot mounted induction
motors
Types of construction and mounting of motors.

Code of practice for climate proofing of electri-
cal equipment’ ' :
Guide for testing three phase induction motors.

Degree of protection provided by enclusure for
electrical machines.

Specification of rotating electrical machines.

Designation of method of cooling of rotating
glectirical machines.

» A 1S:12075 Mechanical vibkration of rotating electrical m/CS...
3|
*1z 1 : & _
i ga ¢ ~na§§ﬁ&r—- ;]c,
: >
_§_ ; A5V b, WkD.8Y v sAanvaL ﬂ:\L 777>
F S _ = -
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2.2 Other standards which ensures equal or belter qualily
than specified may be acceptable, however differences are
to be brought clearly. :

2.4 ° The design, manufacture, installation and performance
of motars shall conform to the provisions aof latest Indian
Electricity Act and Indian Electricity Rules. Nothing in
these specifications shall be construed 1lo relieve 1the
contraclor of Lhis responsibility.

@11.-5 Degree of proteckion for ymoloy shoullbe 1P54 or betler.

2.0 DRIVEN EQUIPMENT: ‘
Motors shall beA&aﬁahée—a$ giving satisfacltory operalion
for the application and duty as required by the driven

equipment at all conditions of operalion.
) -

3.0 AND C CT cS:

4.1 Motors shall be capable af giving rated oulputl wilh-
out reduction in expected life span when gperated continu—
ously in the system having the following particulars.

al Rated voltaje 415 volts (3 phase,30 Hz}).
b Yariation in voltage +10%.
c) Variation in frequency +S% ot AD
d) Combined voltage and frequency variatlion 107 (Bum .
' 9 a Y dudnhudu4»
4.2 Motars shall be suitable for full direct on line )

starting. These shall be capable of stlarting and accelerat-
ing to the rated speed alongwilh the driven equipment
without exceeding the acceptable winding temperature even
when lhe supply voltage is 80% of the rated vbltage, the }
' permissible voltage specified akove.

4.3 The locked rotor current shall not exceed &004 of

rated full load currvrent inclugive of tolerances.

4.4 Motors shall be designed as to be capable of wilh-
standing the voltage and torque siresses developed due Lo
the difference between the motor residual voltage and

4-/0.92

incoming voltage equal to 1%0% of rated veltage during fast
change over of buses. .

4.5 Motors shall be capable of developing rated full load
torque even when the supply voliage drops Lo 704 af rated
veltage. Such aperaltion is envisaged for a period of one
second. The pull out torsgue of the molaor Lo meet this
requirement shall nol be less than Z053% aof full load

| mvkusony we. 2'1 BATE

torque.

P-£77&
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4.5 Motors shall be designed to withstand 120% of rated
spaed for 1lwo minules without any mechanical damage in
gither direction of rotation.

4.7 Motors shall be capable of satisfactory operation of
full load at a supply voltage of 80% of rated voltage for 5
minutes, commencing from hot condi;inn.

4.8 The locked rpotor wilh—-stand time under hol condition
Al raled voliage shall be atleast 2.% seconds more Than Lhe
starting time.

4.% Motors when started with the drive imposing its full
starting torque under the specified supply voltage vari
tions (see clause 4.1) shall be capable of withstanding
atleast two shrle in succession under fhe spaci fied cond;limg of load,
Targue amd imentia , with the motor initially ot i mermal Yunhing tempeialioe
i : - The motors shall also he suitable for® three :
equally spread starts per hour under above specified supply
conditions. :

5.0

All insulated winding conductorf shall be of copper. Class
of insulation must be atleast class-B. The winding shall be
suitable for hot, humid, tropical climate .with ambient
temperature of 50.0 deg C. The insulation shall be given
fungicidal and trapical treatment as per 1S-3202.

4.0

The maximum permissible temperature rise over thé “ambient
lemperature of 50 deg C shall be within limits specified in
16-385 (for 3-phase induction molors) after adjustment 1o
increased ambient temperature specified above.

| 7.0

7.1 The motor construction shall he suitable for Pasy
disassembly and reassembly. The enclosure shall be sturdy
and shall permil easy removal of any part of the motar far
ingpection/repairs.

7.2 Rotar shall be properly balanced so0 as to keep the
vibration under running condition within the limits speci—
fied in relevant standards.

P 5O78
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7.3 Rotlors shall be so designed as teo keep the combined
critical speed with the driven equipment away from the
running speed by at least 20%.

7.4 Twa independent earthing points shall be provided on
opposite side of the motor for bolted connection for
owner's earthing conductor. 3ige of e.mlﬁw--} condictor i % be cpecified . ¢

7.5 Motors shall have drain plugs so located 1that they
will drain water vresulting from condensation or other
causes from all pockels in Lhe motor casing.

7.4 Motors weighing more than 2% Kg. shall be provided
with eye bolt lugs or other suitable means to facilitate
lifting.

8.0 BEARINGS:

8.1 Greased ball and roller bearings shall be of reputed

.make. The minimum standard life of hearings shall not be
less than 30,000 working houts taking all motor and driven
loads inteo account. These shall be pressure grease gun
lubricated type,.fitted wilh grease nipples and shall have
relief device.

8.2 -Bearings and their housings shall be so0 constructed
that loss of grease and ils creeping along the shaft inte
motor housing is prevented. It shall also prevent dirt and
water from gelting into the motor.

9.0  SPACE HEATERS: .

2.1 Space heaters shall be provided for all motors above
30 KW capacity suitable for 240 veltls single phase, 50 Hz

supply. ;

7.2 Terminals of the space heaters shall be brought out
on a separale terminal box.

10.0

10.1 Geparate terminal box should be provided for each of
the following:

a) Stator leads.

b} Space healers.

P-5778
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10.2 Terminal boxes shall be 0f weather proof comstruction
designed Ffor culdoor service. To eliminate entry of dust

_and water, gaskels of neoprene or approved equivalent shall

be provided at cover Jjoints and between box and motor
frame.

10.3° Terminal box shall be suitable for toap and hottom
entry of cables.

10.4 Unless olherwise approved, the terminal box shall be
capable of being turned through 340 degrees in steps of 90,
degrees. i

10.% All 415 voltls terminal boxes shall be suitable for
receiving 1.1 KV grade PVC insulated, PVYC sheathed cables
conforming te I5-1554. - '

10.6 Suitable tinned brass compression ilype cable glands
and cable lugs shall be supplied by the contractor to match
ownae's cables.

10.7 Marking of all terminals shall be in accordance with
15-4728. - -

11.0 RATING PLATES:

11.1 .Rating plates shall be provided for all motors,
giving the details as called in the relevant standard
e.9.15 325 for three phase squirrel cage induction motor.

11.2 In addition to above, the rating plates shall .indi-
cate the follaowing: . .

al Temperature rise in deg C under normal wnrkinb condi~
tions.

h} Phase sequence corresponding to the direction of
rotation for the application. -

c) Bearing identification number (in case of ball/roller
hearing) and recommended lubricant.

2.0 IEST8®

12.1 Motors afler complele assembly hal&_be subjected
‘+éﬂ1@v¢&% &

te both type and routine lests as per standards,
e @v-—— S - DR o - mrdue » p-t.0-rs I+
however, the motor being supplied is a standard one, Llype
test results carried out earlier on protolype or on any
ather machine of The same frame size shall be furnished

alengwith the bid for BHEL's Fev+ew—&—apﬁnnua4dhﬁmmnaﬁ3n.

.
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) 12.2 In addition, the following tests shall ‘also be
g carried out.
g a) Motors shall be designed to withstand 1.2 tlimes
e the maximum rated speed for 2 minules duration as specified
& in 1s: 325,
z
i Measurement of vibration shall be carried out as
gg specfisd in IS: 12073.
38 |
vys 12.3 Resulls of rouline tests on all molors and results
;; of type tests in accordance with the relevant standards
3 shall be furnisted in 4 copies to PHEL for its scrutiny and
8. approval.
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APPENDI XD
YACUUM PUMP 1 DATA SHEET
(To be filled-in & submitted with the bid)
1 GENERAL
1 Duty 3 Condenser air evacualion
2 Type @ Liguid Ring Type
3 Bidder's name 3
4 Model No.*%
11 )
(Refer system flow diagram at Appendix—A, for
identification of various parts/components)
1 Vacuum Pump Yes B
2 Main drive motor wilh space healer Yes
3 Coupling with coupling-guard Yes
4 Combined base plate (wilh foundation Yes
bolts,shims,nuls,washers etc.)
b Air water separator : Yes
&4 Water level gauge(on separaldr) Yes
7 Rotameter with isolating valve » Yes
8 Check valve at separator outlel Yes
(with silencer, if required)
1. 7 High & low level swilches for “liﬂ il Yes
bl10 Seal water #lest—operated make—upvalve Yes
11 Seal water float operated,overflow valve/ Yes
12 System inlet valve ° SPoE Gesn Uy Yes
13 Differential pressure swilch Yes
14 Vacuum switch for standby pump operation Xes
1% Vacuum gauge with valve Yes
16 Pressure transmilter ) Yas/No
17 Air ejector syslem Yes/No
18 Anti-cavitation device with control © Yas
19 Instrument air filter wilh regulator Yes
20 Seal water recirculaltion pump with motor Yes
21 Heatl exchanger {(shell & tube lype) Yes
{(tube 0.D. shall not be less than 5/8')
22 Pressure gauge wilh valve Yes
23 Seal water flow indicator Yes
(for seal water flow measurement)
24 Seal water flow switch Yes/No
25 Seal water lemperature swilch Yes/Nao
26 Temperature jgauge with thermowell Yes
tat all the four terminals of the heal exchanger)
REv. [P |1 wrpy. [nsawaL | §.y | 799
sr:;i:lée e CHD.BY [N.PMATHUR Tﬁn&&_ 14-9-93
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27 Terminal box Yes

28 Necessary valves/piping/inatruments etc. Yes

(to make the system complete) )
22 Companion flanges with gaskets,fasteners Yes
. elc.(for purchaser's terminal paints)

30 Items nol included above (list the items)

11

1 Codes and Standards 3

2 Capacity in free dry air salurated with water
vapour at sdction pressure of 1" Hg ahsolute
and subcooled by 7.5 deg F @ SCFN

3 Capacity in free dry air saturated with water
vapour at suction pressure of 0.%" Hg absolute 7 -
and subcooled by 7.5 deg F ¢ SCFN

4 Discharge Pressure 3 Almospherid

£y -

5 Blank off suction pressurg ! . mban
(with cogling watler lemperature at Conderiser design
point as specified in the Annexurs’}

& . Power required at molor terminals ¢
a.Maximum. ko
b.At Pump design point (1"Hg abs.suction pr.} ki
t.At Condenser design point (as specified in Annex.) ki

7 Cooling waler required \ cu.m/hr

5 Cooling water pressure droap & : mwe
(across heal exchanger lerminals)

9 Sealing water flow @ cu.m/hr

10 Yealing waler pressure drop ¢ mw ¢
{across heat exchanger terminals )

11 Fump down tLime @ mi

(with Lwo pumps, c.w.lemp. at Condenser design point
valume to be evacuated as specified in Lhe Amnewurs)

12 Instrument air requiremen! with pressure!

13 Vacuum Pump

13.1 No. of stages @

13.2 Pump rated speed & r pm

REY. WKD . BY |N.SANYAL M 7995
- T L]
i‘f_&ﬁ CHD. BY |[NOMATHUR | rRnamd |14 -9-93
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13.3 Rotor vane Lip speed @ m/se
i3.4 Moment of Inertia 3
A. Pump @ kg—-8q.
b. Pump Motor set . kg-53.
13.5 Pump starting Lorgue @ kg..
13. 64 Pump design torque 32 kg,
3§ 14 Beal water heatl exchanger
§ 14.1 Type ¢ Shell and tub
2 14.2 Range of c.w.inlet temp.! As indicated in Annexur
;; 14.3 Heat transfer area g3,
Eg AL Pump design point (1" Mg abs, suction pressure)?
a° 14.4(A)Total heat load keal/h
-.J>§ 14.5(AYHeal exchanger tLerminal-temperatures? .
é‘b‘f a. At Cooling watler inlet (considered) deg
z ¥3 b. AL Cooling waler cutlet deg
5?2 €. AL Seal water inlet - . deg
o Iy x§ d. Al Seal waler outlet deg
; s-.* 14.6(A)Heatl transfer rate kcal/hr—sg.m—deg
O 33 . ried
| 3 At Co nser de - fied i
%ii‘ 14.4(B}Total heat load * kcal/h
< §% 14.%(B)Heat exchanger terminal-temperaturesz: _ ' '
ol | a. At Cooding waler inlet {(considered) deg
é;; b. At Coeling water outlet ] deg
o C. AT Seal water inlet deg
> §3 . d. At Seal water outlet : deg
§ § | 14.6(B)Heat transfer rate : kcal/hr-sq.m-deg
ii 14.7 Design pressure .
5: a. Shell side 2 kg/sq.cm
i, b. Tube side ® - - . kg/sg.cm
! 14.8 Test pressure N
4 a. Shell side @ kg/sq.cm
! b. Tube side & kg/5q.cm
=. 13 Seal water recirculation pump .
15.1 Design capacity 3 cubic¢ m/hr
15.2 Total Developed Head at design capacity @ mw
13.3 Shut off head MW C
1 15.4 Power absorbed {(at motor terminals) 3 k
‘ —T 15.5 Molor rating 13 kq
7 ol
§ T IREN. WKD.BY [N-SANYAL M 7.9.9%
i fsane | e - :
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Vacuum Pump

4. Manufacturer

h. Model No.

€. NMo. of stages.

d. Rotation (when viewed from drive end)

e. Bearings (18! stage)
No., type and size (each end)

f. Bearings (2nd stage,if applicahle)
No., type and size (sach end)

. Suction connection sizae.

h. Discharge cennection size.

i. Casing material

j. Impeller material

k. Wearing sleeve material

1. Shaft material

Heatl exchanger

. Manufacturer

b. Type of tubes

€. No, of passes on tube side.

d. Tube gize (DA X thickness X length)

€. Tube material :

f. Tube plate material

3. Shell material

h. Waler hox (Bonnet/Channel) material
e r recir ation pum

a. Manufactlurer

b. Type

€. Model

d. Casing material

e¢. Impeller material

f. Shaft material

g- Material of shafl sleeves(if provided)

Air Eiector (if provided

4. Manufaciurer :
b. Buction size,.

€. Discharge size.

d. Nezzle material

@. Diffuser material

Epace heglers

4. Manufacturer

b. Model Mo.

t. Wattage rating

d. Nes. gach

e. Rated Voltage and No. of phases.

mm N
mm N

Straig

Centrirugai

£

ki

WKP.BY [N.SANYAL q&s
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V  Guarantsed Performance

Air Water Separalagr

a. Manufacturer
b, Size,dia. X lenaih and volume
€. Material

Air f gter ¢ eter)
a&. Manufacturer
b. Type

€. Model no. , .
d. Range (must be atleast 1.5 limes lhe pump capacity
at 76.0 mm Hg abs. suclion pressure) ) kg/hr

C Valve (at r outlet)
a. Manufacturer

b. Model Na. ;
€. 8Bize mm Nﬁ
d. Seatl material

solanoid -

v

a. Manufacturer

b. Model Na.

c. Size " - mm N
d. Seal material

Flgat operated seal walter over flow valve (i kwviM)

a. Manufacturer

b. Model No.

‘g. Bize : mm NB
d. Seat material

Duplew filter (if specified in ithe Annexure)

a. Manufacturer

b. Madel Ne.

t. Mesh size .

d. Valve seal material

e. Baskets & inserts material

f. Pressure drop (at design c.w. flow) mwe

a. Capacily in free dry air saturated with water
vapour at suction pressure of 1" Hg absolutle :
and subcooled by 7.5 deg F af Jmnan ITD . 8CFM

b. Total Power consumplion at motor terminals at cond-
anser design point(including seal water pump) kid
Bidder is liable to pay as penally an amount /kW
(if specified in the Anmnaxure) for extra power con-
sumpltion over the guaranteed value.

REV
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- €. Pump down time lo evacuate val.shawn in the Annexurz
from atm. pressure to 10" Hg abs. ‘ minute
=
VI Tgsts and inspestion
H ..
— Will all the tests, inspection and test certificates
?' detailed in the specification bhe - ffurnishe
| . ' Yes/N
§§ If no, please furnish details of non—compliance. )
E‘ VII Weighls and Spaces
'_"‘-E 1 Weights.
___.:;_ a. Complete package (dry) k
432 b. Complete package (ogperating) k
Sy c. Pump alone. ’ . kg
B" ' d. Motor alone. - ky
3 2 Floor space required. mmX
%3,; 3 Maintemance space Fequired.
338
> - .
% 35
L~ S §é_
Tk
Q%
[V 4
3
Ri D
© 23
g
i -
i3 "
s
1
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APFENDIX-E

HOTOR: DATA SHEET _
(to be filled—in & submitied wilh the bid)

1.0 GENERAL

tl
=§ i) Manufacturer. i) ~-—
;: it) Equipment driven by motor. i?)
£3 iii)  Motor type. iii) ,
gE iv) Country of origin. iv) -
252
%32 2.0 DES1GN AND PERFORMANCE
W i) Frame size, et =1
Qi’s ii) Type of duly. iiy—mm
“'55 iii) Type of enclosure and method of N
é:" cooling. iii)——-
:S iv) Degree of protecliona iv) -
g 15 v Applicable standard to which _
q BE motor generally conforms, v)———
— 2% vi) Type of mounting. B e —— W
rse vii) Direction of rotatation as viewed
Q"Z from non-driving end. . vii) —= -
g ) viii) * Standard continuous rating at '
% = 40.0 deg C ambient temp. as per
"ii Indian Standard. (KW) viii)———— ] i
£3 ix) Derated rating for specified )
Si ambient lemp. of 50.0 deg C (KW)  ix)————wemmme oo
§= K) Rated voltage. 1Volts) e e .
i_ xi) Permissible variation of xi)
ce a) Voltags. a)——— -
§§ b) Frequency. . L - )
2€ ) Combined voltage and .
= frequency. € e

#(Notl less than asked for in the
specification.)
xii) Minimum permissible starting
voltage (volts) = xii}

#{Not more than asked for in the
specification.) :

- Xiii) Rated speed at rated valtage and

-3 bay] _ frequency. (rpm.) S B e ——
‘ e xiv) Full load current. (amps.) R B . :
;; lé E; xv) Ne lead current. (amps,) K ) e ]

2 S

AN 2 WkD.BY |m somyar d&w\\‘ 7.9-9%
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5 Bt J—. EXCHANGER ENGINEERING |-
- —
3
hid xvi} Power factar at ®vi) .
g a) 100% load. a)————m
i b) 75% load. by -
= €) S0% load. ci—- N
33 d} No load. d)——~
s ®vii) Efficiency at rated voltage and B
£ o frquency at (%) Xvii)
gsr a) 100% load. a)- -
gg b) 75% load. by- T -
3 c) 30% load. c). .
vz xviii) Starting current at (amps.) ®viii)
95 a) 100%Z voltage. ajy——- -
3] b) 80% voltage. - b)———
-F xix}  Starting time with minimum
o permissible voltage of 80% .
S af rated voltage.(secs.)for ®ind
1€ 3 a} Without driven equipment
'i%i coupled. a)~- o +
g'«ig b} With driven equipment coupled., b)-—em
S| o0 Starting time with 100% of
Zod ’ rated voltage.(secs.)for KX}
8%;’ &) Without driven equipment
otz coupled. - - P P .
-3 £S b) With driven equipment coupled. . p)—-—er—m—ers -
< £€ | wxi) Bafe stall time with 110% of rated
~ 3 voltage. (secs.) for X¥xi)
z_g; al From hot condition. a)———-— -5
‘3&2 b} From cold condition. , - —+
> £ Xkii) - Safe stall time with 100% of ratad
&g"_ voltage. (secs.) far XKii)
8 g a) From hot condition. By m— e A — L
i b) From cold condition. R ;
3 xxiii) Torque (Kg.Metre) at ®Kiii)
H a) Starting (at minimum .
- permissible valtage) By
43 b) Pull up. - 4
% ¢) Pull out. €Y m ]
2f d4) Rated ioad. d) e ]
TE 1 xxiv) Stator winding resistance per
phase. (ohms). FETE RVR
RKV) Fly wheel moment of inertia
@ (GDsquare) of motor(Kg-sq.m) KRV ) — e
[ XXvi) Size a‘- e.ur'ﬂ-u‘-v\a. conducton 230) N
AR
e
s
- g
g N o e WkD. BY (MsenyHL M 7995
1K * | 1Bow [14-3-93
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HEAT EXCHANGER ENGINEERING |

HE 57016

COPYRIGHT AND CONFIDENTIAL

¢ 3.0 CONSTRUCTIONMAL FEATURES

g i} Stator winding insulation. i)-

e a) Tropicalised (Yes/No?. a)

E' b) Class & Type. b)

¥ c} Temperalure rise over 50.0 deg C

gt ambient temp. (deg C) <) - -
e d) Stator winding connections. d)

§§ e} Number of tarminals hrought
3 3 out. e) -
2.5 iid Type of terminal hox for ii)
% a) Stator leads. ay——————= ———
EE b} Space heater. by———rm—— -
2 iii) For main terminal box{(suggestive). iii)

 ; a) Location, &)- - e
Ef b) Entry of cables. b} -
¥ c¢) Recommended cable size. C)rm——— e b
'ii . d) Fault level. {MYA> KA/sec. d)-20 , dQ
%_ iv), Far Bearings. iviDrive end/Nan—-Drive end.

i a) Type. ~- a) -

55 b) Manufacturer, b)
;i c) Bize. - - c)w-———'i_-&

§ d) Recommended lubricant. d)————— e S
Ei v) Space heaters. - v)

53 &) Numbers. al -

'!i ‘ b) Location. b) - _—
£ . €) Power requirement. (KW). C)———u —
g& vi)  Weight (Kg.) of vi}

E a) Motor stator. B) — e e e ] .
;i bh) Motor rotor. [ L -4
’! c} Total motor. c) -
3 o
i.é 4.0 SE%?‘QCGE?RISTIC CURVES (AT 80%, 100% & 110Y% OF RATED
gi . Curve No.

-‘- 1? Current v/s spaed. i}~ -
z ii) Tarque v/s spaed. if)————e
iii) Thermal wilhstand curve. iy i
iv) Current v/s time. AV = 5
-
[ ]
3|
< | R
[
g &0
% r‘: REV. b wkp g8y |(wsevyaL | 7.9-9%
t | M‘ —
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2
2 RECORD OF CHANGES
REV | NO. TREV.] W&
cooe] of |oocuno | sweeT no. | sien | paTe |coDE] OF | DOCu No] SHEET NO. | SIGN | DATE
g _|cHes CHGS
a IxE-13-lofd THIS SUPERSERY . 4.
g ol i THE OLD STAN- H 7 792
> DARD UNDER
W THE SAME
NUMBE R,
@ﬂo&:—;
HiR1K
=8ib 248 10,1218 .
€Y 39 |xe-99-10] 288, 1912
2} ? 22, ;%,2'51—3’ %“‘?I"‘/" 15,249 &
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Z 35§ - o .
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O5% g
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g o8 -
< %5 Ny
g 2= !
| ot :g T e
T .
(2 E-E L
x Es oty
- 2 .
Q 3:-; o
8zt o
-9
§3 '
§3
%2
E
iy
o E DISTRIBUTION OF PRINTS
£ o . -
OEPTL |TGE |STE | AME [DME | HGE | HTE | ACE | HXE [MTE | CPX | SUL nie | vsx [tHe {pex Imex|csx
v v’
gl TTX. [TTX-] TTX- WC | WC | WC
&1 U] oeprr | ax {msx|cox |Fax] TFXPTLX | TTX fsT HT |Em | WT | aax|acx | Pem| 202 | 205 | 227
o
o i~
|Bh= v
1 Fam WC FEM FEM
_ DEPTT | gy |WTM| ST [g32 | ACM|CIM | BLV | SUM wwM Bl
2| o
x| ™~ 4
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