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CONDENSER AIR EVACUATION PACAKGE UNIT 

1. OPIGN DATA :
Na of Units required per TG set : 	 Two (2)
No. of Units normally working (Holding ) :	 One (1)
No. of Units working during Start—up (Hogging ) : Two (2)

All flanges should be to ANS1,816.5
Note: C.W. for Vac.pump Heat Exchanger is same as that of Condenser..

2. CAPACITY OF PUMP (as per HEI) 

Dry Air Quantity
Water vapour to saturate :
Total mixture Quantity

1) Design capacity (Holding) :

432 lbsihr

30 SCFM at1"Hgabs
135 lbs/hr
297 lbsthr

Sub—cooled by 4.17 'CAir+Steam mixture temperature:
Volume to be evacuated (approx.) : 	 2200 m3
Time for initial evacuation : 	 As per HO (condenser)(with two pumps in operation)	

800SCFM (minimum)8) Hogging capacity, each pump 	
—At 10inch Hg(a)

3. MATERIAL OF CONSTRUCTION  :(FOR NORMAL WATER APPLICATION)
Main Vacuum Pump & Re—circulation Pump:
Casing :	 2% Ni Cast Iron (GB 9439, HT 250)/ASTM A48, CLASS-35
Shaft :	 Carbon Steel, En-8 or better
Impeller :	 Nodular Iron(ASTM A536, Gr.65-45-12) or Better
Shaft Sleeve : (if applicable)	 Stainless Steel
Heat Exchanger (Shell & Tube Type)
Shell :	 Carbon Steel, SA285 Gr.0
Tubes •.	 Welded SS, TP 316
Tube Plate •	 Carbon Steel, SA285 Gr.0
Water BoxChannel) : 	 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

4. MATERIAL OF CONSTRUCTION  :(FOR SEA WATER APPLICATION)
Main Vacuum Pump & Re—circulation Pump:
Casing :	 2X Ni Cast Iron (GB 9439, HT 250)/ASTM A48, CLASS-35
Shaft :	 Carbon Steel, En-8 or better
Impeller :	 Nodular Iron(ASTM A536, Gr.65-45-12) or Better
Shaft Sleeve : (If applicable)	 Stainless Steel
Heat Exchanger (Shell & Tube Type)
Shell :	 Carbon Steel, SA285 Gr.0
Tubes :	 Welded Ti, SB338, Gr.2
Tube Plate :	 Titanium/ Ti—dad Steel.
Water Box (Channel) :	 Carbon Steel, SA285, Gr.C/ Cast Iron
Water box & affected piping inside surfaces shall be suitably
coated against Sea water application.

Extra 20X Margin in area shall be provided
Cooling Water Pressure drop shall be limited to 3.5 MWC.
Vendor to furnish calculation to prove 20% margin in area
and 3.5 MWC CW Pressure drop.
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5. SPECIAL' REQUIREMENTS : 
Cl. 12.1 shall read as "... Is required within 3 —weeks after award of ..."
In case of Air Ejector with Vacuum Pump, total package power consumption

with Ejector operation and without Ejector operation shall be furnished.

110 The vibration level of the unit shall confirm to 'Good" range as per VDI:2056
(Criteria for assessing mechanical vibration of machines)

IV) The tapping for LEVEL INDICATOR & LEVEL SWITCH for separator tank of vacuum pump
should be separate and both (U & LS) should work independantly.

6. Item SI.No.II1(3) of Vac.pump datasheet (Appendix D) is to be treated as deleted.
The following requirement shall be met for various primary instruments :

All instrument shall be suitable for 0-55 deg.C, 0-95% RH
end degree of protection' 1P55.
Accuracy for pressure/ temp. gauges shall be t1ig 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 IC set (2x100X 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 exchanger
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QA and Insoaction of V9cutn Dump:
Pump casings and impellers shall be subjected to MPE/ DPI. Finished pump rotor shall be subjected
to dyntynic balancing.
The complete package shall be subjected to hydraulic pressure and leakage test and shop tested
to check interlocks and functional requirements.
4.1 Tyco. teet-1: Each pump shall be tested at supplier's works at full speed and load conditions to
demonstrate successful operation and performance in accordance with the design requirements. Supplier
shall demonstrate by carrying out visual cavitation test that pump will be operating under all operating
condition including .blank-off conditiori, 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 fumishd 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 air 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)..

Type test reports ;Vendor shall furnish all type test reports as mentioned above within 3-weeks of placement
of order. These reports shall be for the tests conducted on identicd/ 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 :
Add in clause 2.2) Codes and Standards,"IS:325, IEC: 60034 For 3-phase induction motor"
Clause 2.5 shall read as "Degree of protection for motors and cable-boxes shall be IP54."
Add douse 4.10 as : Operational requirements: Starting Torres -
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 shdl 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
permissble 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.
in douse 5.0, add "insulation type : Non-hygroscopic, oil resistant, flame resistant."
Clause 5.0 & 6.0 shall read as " Insulation shall be class F with temperature rise limited to class B,
by resistance method, at design ambient of 50 deg C."

Add douse 7.7 as "Motors shall be either TEFC (totally endosed fan coded) or CACA
(dosed air-circuit air cooled) type.
Add douse 7.8 as Noise level and vibration level shdl be within limits as per IS:12065 and IS:12075

respectively. Motors shall withstand vibrations produced by the driven equipment."
System fault level may be considered as 401cA for one. second.
Add douse 10.8 as "Motor termini box shdi 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.
Add douse 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 €
indude iR, HV and No load run test"

11) Add douse 12.5 as "QA and Inspection (Electric motor) ;"
Visud/ 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. Tait roods :  All test reports shaN include applicable acceptance criteria, Le. the test result and
the acceptable value or range. This is to hek) in reviewing/ approving the test, results/ test reports.

1	 : The tnadel/typeisizo/rating of pump and motor offered shOuld be Satirifactorily
for dead two yiejrs in power plants (500MW or higher capacity) at two different locations.

11 Painting requirement  : Condenser Air-evacuation Equipment shad be pointed as per the fdlowinf
Priming coat Epoxy base Zinc rich Primer Paint (2 coats): 	 OFT.70 microns
Intermediate coat: Epoxy T102 pigmented Pdyamide cured Paint (1 coat): 	 OFT•70 microns

3. Finish coat Aliphatic Aaltic 2 pack Pdprethane Finish Paint 	 OFT-60 microns 
Finish paint shade: Blue (RAL 5012) 	 Total OFT..180 microns (minimum)

Markinq : FoNowing shdl be marked on all the drawings and documents
Customer : As in Purchase Order
Project :	 -- do --

C. Revision No. and Date of the drawing/ document
15. Data/ Documents Requjred  :

Clause No.11.0 should be read at ''Bidder shall invariably furnish six prints of the fdlowkig
docuMints in English language*
pause Nos.11.2, 11.4,11.11 and 11.12 stand deleted.
Add new, douse No.11.14 and 11.15 as follows:
11.14 Cdculation for power requirement of vacuum pump.
11.15 Calculation for arriving at design heat load of Heat Exchanger.
Clause No.12.1 should be read at "Fdlowing find data/ documents are required within 21 days after
placement of order in 15 copies and 3 CD ROMs per pro jest duly Incorporating BHEL comments."
After d.No. 12.1.13, "Note: Exchange of comments, if any. stands deleted.
Add new douse No. 12.1.15: 'Thermal design calculation. for Heat Exchanger.'
Vendor should furnish Thermal design calculation' for Heat Exchanger. 	 .

9. Clouse No.12.3 should be read at "Installation, Operation and Maintenance Instructions: Bidder shall furnish
20 copies and 3 CD ROMs of O&M Manuds per project for the pump, motor and C&I with the unit.'

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

17. O&M Manuals:  On the first page of O&M manual, Pump Serid Not must be mentioned.
The O&M manuals shall be self contained and shall indude all drawings, data-sheets, and performance
curves of pump and motor. 2 copies of the O&M Manual shad be sent along with Vacuum Pump Package.
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ITEM DESCRIPTION
1. VACUUM pump, 2-STME (CR 1-STAGE)
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PRESSURE IMICATOR MTH VALVE

PLC FOR LECTOR (F APPUCABLE)
25. HEAT EXCHANGER

26 SEAL WATER PUMP NTH MOTOR

SOLENOID VALVE (24 V DC)

PR. TRANSMITTER FOR EJECTOR (F APPLICABLE)

TEMP. ELEMENT FOR SEAL WATER FOR EJECTOR
(F APPLICABLE)
BY-PASS VALVE FOR LECTOR (F APPLICABLE)

31. MOM AIR VALVE FOR LECTOR (F APPLICABLE)

32 Same VALVE (24v DC) FOR EEO (F APPLICABLE)

31 SOLENOID VALVE (24V DC) FOR FACTOR (F APPLICABLE)

TEMPERATURE TRANSMITIER IN SUCTION LINE

	

TEMPORARY KET SCREEN

PRESSURE INDICATOR wrm VALVE

38. TAPPING FOR PRESSURE INDICATOR

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

Tapping for
Pressure Indicato

20

LEGEND

• 	 • 	 • .11. •	 • 	 • 	 • 	 • n•••

01111111111”,1111111111111Nr..11111111111110111r...11.111

ELECTRICAL WING

Aft Pow

Al I STEAM mum erne

VATER PANG

sly

RAKE (P VATER




































































	Drawing.pdf
	Page 1
	Page 2
	Page 3


		2015-01-17T15:47:09+0530
	Manoj Kumar




