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CONDENSER AIR EVACUATION PACAKGE UNIT

1. DESIGN DATA :(No. of Condensers per TG set: Two)
NOTE: 1. VACUUM PUMP OF HIGHER CAPACITY (LOW ITD) TO BE SELECTED (FOR SUPPLY)

A.
1)
2)
3)
4)
5)
6)

B.
1)
2)
3)
4)
5)
6)

BETWEEN THE FOLLOWING

DESIGN CRITERIA OF CONDENSER—1 & CONDENSER-2.

2. IDENTICAL VACUUM PUMP PACKAGE (OF HIGHER CAPACITY)TO BE SUPPLIED FOR
CONDENSER—1 & CONDENSER-2

3. VACUUM PUMP PACKAGES SUPPLIED FOR CONDENSER—1 & CONDENSER-2
SHALL BE INTERCHANGEABLE WITH EACH OTHER.

CONDENSER—1:

No. of Units required per Condenser :
No. of Units normally working (Holding ) :

Two (2)
One (1)

No. of Units working during Start—up (Hogging ) : Two (2)

Design ITD : 7.56 Deg C
Condenser back pressure
Condenser cooling water

CONDENSER—2:

No. of Units required per Condenser :
No. of Units normally working (Holding ) :

: 0.077 ATA (57.0 mmHg—a)
temp : 33 Deg C

Two (2)
One (1)

No. of Units working during Start—up (Hogging ) : Two (2)

Design ITD : 12.35 Deg C
Condenser back pressure : 0.099 ATA (73.2 mmHg—a)

Condenser cooling water

temp : 33 Deg C

C. All flanges to be as per ANSI,B16.5

Note: C.W. for Vac.pump Heat Exchanger is same as that of Condenser.

2) Air+Steam mixture temperature:

3) Volume to be evacuated (approx.) :

4) Time for initial evacuation
(with two pumps in operation)

5) Hogging capacity, each pump :

20 SCFM at 1” Hg abs
at design ITD (7.56 & 12.35 DEG C)

Sub—cooled by 4.17 *C
2000 m3 (Per condenser)

g As per HEl (condenser)

800SCFM (minimum)
—At 10inch Hg(a)

3._MATERIAL OF CONSTRUCTION :(FOR NORMAL WATER APPLICATION)

1) Main Vacuum Pump & Re—circulation Pump:

Casing :
Shaft :
Impeller :

Shaft Sleeve :(If applicable)

2% Ni Cast Iron (GB 9439, HT 250)/ASTM A48, CLASS-35
Carbon Steel, En—8 or better

Nodular Iron(ASTM A536, Gr.65—45—12) or Better
Stainless Steel

II) Heat Exchanger (Shell & Tube Type)

Shell :

Tubes :

Tube Plate :

Water Box (Channel) :

Carbon Steel, SA285 Gr.C

Welded SS, TP 316

Carbon Steel, SA285 Gr.C

Carbon Steel, SA285, Gr.C/ Cast Iron

Tube plate & Water box inside shall be epoxy coated.

Extra 20% Margin in area

shall be provided

Cooling Water Pressure drop shall be limited to 3.5 MWC

5._SPECIAL REQUIREMENTS :

1) Cl. 12.1 shall read as "... is required within 3—weeks after award of ...”

II) In case of Air Ejector with Vacuum Pump, total package power consumption
with Ejector operation and without Ejector operation shall be furnished.

) Duplex strainer with DPl & DP switch is to be provided at CW inlet

of Heat Exchanger :

a) Material (For Normal Water application) : SS 316 , For Filter Body & Element.

Gun Metal — For Filter Body
Monel Metal/ SS317LN — For Filter Element

b) Material (For Sea Water application) :

IV) The vibration level of the unit shall be as per zone A of ISO 10816—2.
(Criteria for assessing mechanical vibration of machines)
V) The tapping for LEVEL INDICATOR & LEVEL SWITCH for separator tank of vacuum pump

should be separate and both (LI & LS) should work independantly.

6. Iltem SI.No.lli(3) of Vac.pump datasheet (Appendix D) is to be treated as deleted.
The following requirement shall be met for various primary instruments :

(a) All instrument shall be suitable for 0—55 deg.C, 0—95% RH
and degree of protectiont IP55.

(b) Accuracy for pressure/ temp. gauges shall be +1% of full scale deflection.

(c) Temperature element shall be 4 wire PT—100, duplex, conforming to DIN: 437600 or equivalent.
Thermowells shall be of SS—316.

7. Of the two vacuum pump packages, required per TG set (2x100% design), tube withdrawal space of
heat—exchanger in one shall be from inlet end and in the other, from outlet end (as indicated below):

Heat exchanger Heat mxo:owomﬂ

\
= —— I A\ ] [ A I —_— ]
Tube withdrawal Tube| withdrawal
space \D space
Motor_— /- \
/ \
7/ | / y \
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8. QA and Inspection of Vacuum pump:

Pump casings and impellers shall be subjected to MPE/ DPT. Finished pump rotor shall be subjected
to dynamic balancing.

The complete package shall be subjected to hydraulic pressure and leakage test and shop tested

to check interlocks and functional requirements.

8.1 Type test—1: Each pump shall be tested at supplier's works at full speed and load conditions to
emonstrate successful operation and performance in accordance with the design requirements. Supplier
shall demonstrate by carrying out visual cavitation test that pump will be Oﬂm_‘oﬁ_.:m under all operating
condition including blank—off condition, without cavitation. In case this test has already been accepted
by BHEL in earlier projects on the pump of same model, type, size, rating as proposed, then

records of same to be furnishd for approval of BHEL.

8.2 Type test—2: One complete unit shall also be subjected to demonstrate successful operation and
performance testing with saturated air conditions at condenser design vacuum point as well as vacuum
pump design point with total minimum three points.The test shall be conducted with respective motors
to be supplied. The test shall also include check for vibration and noise level.

If saturated aqir test is already accepted by BHEL in earlier projects on same model, type, size,

rating, then test records along with drawing/ data—sheet shall ‘be submitted for approval of

BHEL. (Also refer Clause 9 for Type Test Report Validity period).

9. Type test reports :Vendor shall furnish all type test reports as mentioned above within 3—weeks of placement
of order. Such test reports shall not be older than five years of the date of bid opening. These reports shall be for
the tests conducted on identical/ similar components/ equipment with those offered to be supplied.

If the type test reports are not found satisfactory by BHEL, the same shall be informed to vendor and all
such tests shall be conducted again under this contract by the vendor free of cost and reports shall be submitted
for approval.

10. Electrical system :

1) Add in clause 2.2) Codes and Standard$s: 325, |EC: 34 For 3—phase induction motor”

2) Clause 2.5 shall read as "Degree of protection for motors and cable—boxes shall be IP54.”

3) Add clause 4.10 as : Operational requirements: Starting Time:—
For motors with starting time upto 20 secs. at minimum permissible voltage during starting, the locked
rotor withstand time under hot condition at highest voltage limit shall be at least 2.5 secs. more than
starting time. For motors with starting time more than 20 secs. and upto 45 secs. at minimum
permissible voltage during starting, the locked rotor withstand time under hot condition at highest
voltage limit shall be at least 5 sec. more than the starting time.

4) In clause 5.0, add fInsulation type : Non—hygroscopic, oil resistant, flame resistant.”

5) Clause 6.0 shall read as: "Temperature Rise For Air—cooled motors, temperature rise is limited to

6)

70°C, by resistance method, for class B insulation.
Add clause 7.7 as "Motors shall be either TEFC (totally enclosed fan cooled) or CACA
(closed air—circuit air cooled) type.”

7) Add clause 7.8 as “Noise level and vibration level shall be within limits as per IS:12065 and IS:12075
respectively. Motors shall withstand vibrations produced by the driven equipment.”

8) System fault level may be considered as 40kA for one second.

9) Add clause 10.8 as "Motor terminal box shall be supplied with cable glands of Nickel-Chromium plated
brass, heavy duty, double compression, conforming to BS:6121, cable lugs suitable for stranded
Aluminium Cable ‘and non—magnetic gland plate.”

10) Add clouse 12.4 as "Type tests (Electric Motor): Type test reports, for the tests as per IS or IEC
standards (mentioned above) shall be submitted for LT-motors above 20KW. Type tests shall
include IR, HV and No load run test.”

11) Add clause 12.5 as "QA and Inspection (Electric motor) :”
Visual/ dimension :
Resistance measurement :
IR measurement before and after HV test :
HV test :
Reduced voltage no load running :
No load test :
Phase sequence, terminal marking and Direction of Rotation :
Vibration measurement :
Over speed test, 120% of rated speed, for 2 min.:
SC test/ locked rotor test :

< <<=<<=<=<<=<<

11. Test reports : All test reports shall include applicable acceptance criterig, i.e. the test result and
the acceptable value or range. This is to help in reviewing/ approving the test results/ test reports.

12. Qudlification Requirements : The model/type/size/rating of pump and motor offered should be satisfactorily
operating for atleast two years in power plants (S00MW or higher capacity) at two different locations.

13. Painting requirement : Condenser Air—evacuation Equipment shall be painted as per the following:
DFT=70 microns
DFT=70 microns
DFT=60 microns
Total DFT=180 microns (minimum)

1. Priming coat: Epoxy base Zinc rich Primer Paint (2 coats):
2. Intermediate coat: Epoxy TiO2 pigmented Polyamide cured Paint (1 coat):
3. Finish coat: Aliphatic Acrylic 2 pack Polyurethane Finish Paint:

Finish paint shade: Blue (RAL 5012)

14. Markin

: Following shall be marked on dll the drawings and documents:
a. Customer : As in Purchase Order

b. Project : —— do ——

c. Revision No. and Date of the drawing/ document.

15. Data/ Documents Required :
1. Clause No.11.0 should be read as: "Bidder shall invariably furnish six prints of the following
documents in English language:”
2. Clause Nos.11.2, 11.4,11.11 and 11,12 stand deleted.
3. Add new clause No.11.14 and 11.15 as follows:
11.14 Calculation for power requirement of vacuum pump.
11.15 Calculation for arriving at design heat load of Heat Exchanger.
4, Clause No.12.1 should be read as: "Following final data/ documents are required within 21 days after
placement of order in 15 copies and 3 CD ROMs per project duly incorporating BHEL/ NTPC comments.”
7. After clNo. 12.1.13, "Note: Exchange of comments, if any.” stands deleted.
8. Add new clause No. 12.1.15: 'Thermal design calculation for Heat Exchanger.’
Vendor should furnish Thermal design calculation for Heat Exchanger.
9. Clause No.12.3 should be read as: “Installation, Operation and Maintenance Instructions: Bidder shall fumnish
20 copies and 3 CD ROMs of O&M Manuals per project for the pump, motor and C&l with the unit.”

16. Control Voltage : 24V DC SUPPLY VOLTAGE for Vacuum pump Controls Including Solenoid Valves, shall be
taken from CONTROL CABINETS.

17. 0&M Manuals: On the first page of O&M manual, Pump Serial Nos. must be mentioned.
The O&M manuals shall be self contained and shall include all drawings, data—sheets, and performance
curves of pump and motor. 2 copies of the O&M Manual shall be sent along with Vacuum Pump Package.
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CONDENSER AIR EVACUATION

SYSTEM

FROM CONDENSER

BHEL

LEGEND

NOTE: 1. THE COUNTER FLANGES, GASKETS ETC. FOR FLANGED CONNECTIONS SHALL BE IN THE SCOPE OF VENDOR.
2. INLET NOZZLE (PROCESS INLET) CONNECTION TO BE MADE HORIZONTAL OR SUITABLE REDUCER AND BEND TO BE PROVIDED BY VENDOR.

ELECTRICAL WIRING

AIR PIPING

AIR & STEAM MIXTURE PIPING

WATER PIPING

MAKE UP WATER

LN
e/ T 23
L
\gTooL/

Hmmw 20 qw
Tapping for m@
Pressure Indicato

mo@
DUPLEX
FILTER
WITH DP
SWITCH
& DPI
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I[TEM DESCRIPTION

1. VACUUM PUMP, 2-STAGE (OR 1-STAGE)

2. MOTOR

3. COUPLING

4. FOUNDATION BOLT+NUT+WASHER

5. SEPARATOR

6. LOW LEVEL SWTCH WITH ISOLATION VALVE

7. HIGH LEVEL SWITCH WTH ISOLATION VALVE

8. MAKEUP WATER INLET VALVE

9. MAKEUP WATER BYPASS VALVE

10. LEVEL INDICATOR WITH ISOLATION VALVE

11. OVERFLOW SYPHON LOOP

12. SYSTEM INLET VALVE WITH OPEN/CLOSE LIMIT SWTCH

13. PRESSURE TRANSMITTER FOR INLET VALVE OPRN.

14. PR. TRANSMITTER FOR STANDBY PUMP OPRN.

15. PRESSURE INDICATOR WITH VALVE

16. SEAL WATER FLOW SWITCH CUM INDICATOR

17. AR FLOW METER (ROTAMETER)

18. AR OUTLET CHECK VALVE WITH HANDLE

19. JUNCTION BOX (REFER DRG. NO.)

20, TEMPERATURE INDICATOR

21. EJECTOR (IF APPLICABLE)

22. TEMPERATURE SWITCH

23, PRESSURE INDICATOR WITH VALVE

24. PLC FOR EJECTOR (IF APPLICABLE)

25. HEAT EXCHANGER

26. SEAL WATER PUMP WITH MOTOR

27. SOLENOID VALVE (24 V DC)

28, PR. TRANSMITTER FOR EECTOR (FF APPLICABLE)

29. TEMP. ELEMENT FOR SEAL WATER FOR EJECTOR
(IF APPLICABLE)

30. BY-PASS VALVE FOR EJECTOR (IF APPLICABLE)

31. MOTIVE AR VALVE FOR EJECTOR (IF APPLICABLE)

32. SOLENOID VALVE (24V DC) FOR EECTOR (I APPLICABLE)

33, SOLENOID VALVE (24V DC) FOR EECTOR (IF APPLICABLE)

34. TEMPERATURE TRANSMITTER IN SUCTION LINE

35. DUPLEX FILTER WTH DP SWITCH & DP

36. TEMPORARY INLET SCREEN

37. PRESSURE INDICATOR WITH VALVE

38. TAPPING FOR PRESSURE INDICATOR

39 TEMP. TRANSMITTER FOR SEAL WATER
40. PRESSURE INDICATOR WITH VALVE

TUTE & TAT 1 Wed /U B AW
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UNDER THE SaME

s

1.0 SCOPE :
This specification covere the design, manufacture, inapec-

tion, performance tesating, painting and packing of mechani-
c¢al vacuum pumps alongwith drive motor, control instruments
and acceasories, to be used for evacuation of air and othsr
non-condensable gases with aassociated water vapour, from

during hogging and holding operations.

2.0 DES : AR .
The deaign, manufacture, inapection, performance teating,
painting and packing of main pump and accesaoriea ahould be
proven and to well known international standards lilke
Pneurop 6612, HEI-Performance Standard for Liquid Ring
Vacuum Pumps etc.(bidder to specify the code number in his
offer).

Sizing of the main pump shall be as per BEIjStandarda for
Steam Surface Condenaera,uniessotherwise specified in the Annexure.

3.0 DESIGN REQUIREMENTS :

be used for continuocus duty,to create and maintain vacuum
by removing air and other non-condensable gasges yith asso-
ciated water vapour, from the steam condenser durimg the
power plant operation. Final sgselection should consider.
compatible operation of the condenger and the pump over the
full range of anticipated condenser operating prezsures

as
indicated in the Condensaer Performance Curves enclosed in
the Annexure. The amelection of design parameters for
vacuum pump and ite accessories and condenser deaign

conditions are given in the Annexure.

surface type ateam condenser for power plant application, -

3.1 The mechanical vacuum pumps and accessories shall
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8.0  GUARANTEES:

The bidder shall meet the guaranteed performance require-
ment as specified in clause V of Appendix-n,

7.0 PACKING:

Condenser air evacuation unit musl be suitably packed to
avoid any damage during handling and transport. Packing
musl be sea-worthy to avoid any damage/corrosion to all the
parts during sea shipment.All the loose items ghould be
praperly tacked. Details of handling the package shall be
clearly indicated an the packing box. ‘
Packing list clearly indicating the items to be shipped in
each package must be sent to BHEL., 2 manths in advance.All
ithe loose ilems and the items likely .to be loosened during
Lransit should be listed seperately,to ensure :

be completeres of S&ﬁ{:%ﬂ\ ﬁ
€

Two.. copieg.ﬁgf th aﬁ;ﬁﬁg;aals'must be put at - safe
places, Gngﬁ @ package and,outside the package.

10.0

Bidder shall extend free after sales service for Lhea & p-
Plies made against this offer for a period of 5 years from
the date of commissioning of the pump units. Bidder shall
depute his engineer te 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 tlearly the specific arrangement made by
him for after sales servite in India. _ LI

11.0

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

11.1 General arrangement drawing of vacuum pump package
showing overall dimensions, maintenance clearances re-
quired, mounting and connection delails, weights~
enpty/operating/flnuded/motorkharu pump, lict of items with
their locatien in the package unit, foundation bolts and
their grouting details ete.

- ‘
Q:... gﬁgf e CHO.BY |nvprormer 1&& 14 -9-93
il d | 15 J -
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gr;) A opaetty, vs Suction Pressure, at raled speed and

@,e) Dry aiy porformomee fesd cnrvies amd seal walen iim}: Correclizng cunvigs

L DATE

73

INVENTORY NO.
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11.2 Sectional arrangement drawing of the pump showing

all componénts wilh their material specn., numbers etc.
imdigaling Tormimal poinfs ands _

11.3 Flow diagram shewingiscope of supply wilh all the

equipments/instruments/switches/valves etc. besing supplied.

11.4 Logic diagram showing sequence of- operalion, with
the conditions teo be fulfilled, from initial start to stand
by pump siartl and slop.

11.5 Appendix-D & E, duly filled in for the pump & 1Llhe
motor data respecltively.

11.6 Performance characteristic curves!?

Dry oy ca#ao’.ﬂ, of buw}:(«?ﬁ"ﬂm Wil waler vapsur ok 4178 deucoel..'..’)

different I1TDs jaround the rated ITD (saturation temperalure
corresponding 1o suction pressure minus CW inlel tlempera-—
ture to the theal exchanger).

b) Suction pressure vs*Cooling water inlet temperaturs
to heal exchanger, for different air leakage rates, <cover-—
ing atleast 2.% times the desivgn air handling capacity of
the pump at 1"Hg abs. suclion pressure.

c} . Power consumplion vs suction pressureaI rafed 1TD. fﬁ

d) Time vs Vacuum, while evacualing the volume speci-
fied in the Annexure.

11.7 Saturated air test results and visual cavitation
lest results with procedure and scheme, if such_ tests are
already rcarried oul on proposed size & model pump.

11.8 Wiring diagrams for all devices connected tao the
terminal box for feedback to ATRS and control signals from
ATRS, clearly showing the break-up of the scope of supply
between the bidder and the purchaser(refer Appendix—-B).

11.9 Bill of materials of all instruments C(instrument
schedule) alongwith the manufaclurer's catalogues far
gritical items and also the recommended set point.

11.10 Complele lisl of feeder loads (power supply requirements forﬂ,!.’:J
various drives)dncludiong soleneid Uvalves .

11. 11 Reference 1list of past supplies as specfied in

clause &.3 above.

REV. b |5 WkD. 8y (N SANYAL 7.9.9%
¥
Siom & L .8y |wRMATUR 14-9-93










COPYRIGHT AND CONFIDENTIAL

y of BHARAT HEAVY ELECTRICALS UMITED,

#t must not be usild derectly or indirectiy in any way deterimaental to the intanestat the compary

informetion on this decument is the propert

The

& DATE
n-93

INVENTORY NO.

E

P.577&

FORM
» PRODUCT STANDARD HE 57016

| | Wi

« . . ~a

8 _. HEAT EXCHANGER ENGINEERING | __
5 - —

[
‘ g 12.3 Operating and maintenance instructions:

§ Bidder shall furnish 20 copies of operation and maintenance
33 manual for the pump, molor and all the accessories under

w his scope, clearly indicating the models and sizes supplied

x with the unil, for each site/BHEL contract.

1 3 L) 0 w 1D T Ao xiW

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

part of this specification and shall be complied-wilh
fully: '

APPENDIX-A : System Flow Diagram

APPENDIX-B : ATRS/Vacuum Pump Intérface

APPENDIX~C : ‘Induction Molor Specification *

APPENDLX-D * Vatcuum Pump Data-Sheet

APPENDIX-E ! Molor Data—-Sheetl
13.2 ANNEXURE: The techmical requirements relating to
lhe specificdesign tonditions, water chemistry,: special -
material requirgment of client, condenser ‘performance

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

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

ANNEXURE to HES7016 sheet—— of —- '
( _______ * __________ ) . Ed .

# name of project shall be indicated here.
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