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SIPAT SUPER THERMAL POWER PROJECT   

STAGE-III (1X800 MW)
EPC PACKAGE

TECHNICAL SPECIFICATIONS
SECTION – VI, PART-A

BID DOC. NO.

SUB-SECTION-IV

FUNCTIONAL 
GUARANTEES

PAGE
18 OF 73

METHOD OF COMPUTING TEST EFFICIENCY OF FGD 

AUXILIARY POWER CONSUMPTION

Unit Auxiliary Power Consumption
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Note :

Station Auxiliary Power Consumption

P- Stn = Pau- Stn + TL - Stn
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PAGE
21 OF 73

Pau- Stn =SUM (Pi X Di)

P- Stn = Power consumed by the station auxiliaries

Pau- Stn = Total Power Consumption, while running at 100% design load for all the 
auxiliaries of the station supplied by bidder.

TL - Stn

                      " Pau-

Stn "

a) Plant & Instrument air compressors & Air drying plant

b) Air Conditioning & Ventilation System
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GUARANTEES UNDER CATEGORY - II

1.02.00 Noise
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PAGE
27 OF 73

GUARANTEES UNDER CATEGORY – III

Steam Generator and Auxiliaries

(i) Coal Pulverizer capacity at rated fineness
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PAGE
31 OF 73

Air Conditioning & Ventilation System

(i) Air Conditioning System:

A. Following shall be demonstrated at Shop

B. Following shall be demonstrated at Site

(ii) Ventilation System

A. Following shall be demonstrated at Shop

B. Following shall be demonstrated at Site

Not Used

(i) GANTRY Cranes:
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ANNEXURE IIA

                  FORMAT FOR SUBMISSION OF GUARANTEE TEST PROCEDURE

Clause No. as per
LOA/ Tech. Specs.

Provision of 
LOA / Tech. 
Specs.

Name and 
Methodology of
Test proposed
by Vendor

NTPC
comments on 
the tests 
proposed by 
vendor
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APPENDIX-IV

GUARANTEE TEST PROFORMA 

POWER MEASUREMENT

 Project : 

 Package : 

 Date  : 

1. Equipment/Stream Composition : 

2. Motor Description : 

3. Sr. No. of meters used : 

4. Date of Calibration of instrument and name of test house : 

5. Multiplying factor (M.F.) of the wattmeter : 

6. Wattmeter Readings (to be taken at 1 minute intervals) : 

Sl.

No.

Measureme

nt Terminal 

Location

Time Voltage 

(Volts)

Current 

(amps)

kw Reading 

M.F.

Total

(W1+W2) 

MF kw

Remarks

W1 W2

Page 176 of 433



CLAUSE NO.
 

GUARANTEE TEST PROCEDURE
 

 
 

 

SIPAT SUPER THERMAL POWER PROJECT 
STAGE-III (1X800 MW)

EPC PACKAGE

TECHNICAL SPECIFICATIONS

SECTION VI, PART-A

BID DOC. NO.

SUB-SECTION-IV

FUNCTIONAL GUARANTEES

PAGE

69 OF 73

 

 
 

APPENDIX-IV

  7. Energy meter Readings 

Sl. Equip-

Ment

Time

Duration

Energy meter 

Readings kwHr

Equipment

kw (R2-R1)/

(t2-t1)

Remarks*

Initial Final Initial Final 

        

 

 

 

 

 

 

 

 *Reason and duration for system trip/stop may be recorded in remarks column. 

 

NTPC Contractor
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APPENDIX-V

GUARANTEE TEST   PROFORMA

VIBRATION LEVEL MEASUREMENTS

 Project : 

 Package : 

 Date  : 

 Time  : 

 Details of vibration Level Meter 

1. Make 

2. Model & Sl.No. 

3. Date of calibration with name of Test House 

Sl.No. Equipment Pick 

*Point

Vibration level Amplitude/Velocity

Horizontal 
Micron/ 
mm/ sec.

Vertical 
micron/  
mm/sec.

Axial 
Micron / 
mm/sec.

      

 

* Reading shall be taken at all the bearings of motor, gear box and driven 
equipment.  In case of conveyor galleries, vibrations shall be measured at 
min. three locations, at midpoint of stringer between two short supports. 

NTPC Contractor
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APPENDIX-VI

GUARANTEE TEST PROFORMA

NOISE LEVEL MEASUREMENT

 Project : 

 Package : 

 Date  : 

 Details of Sound Level Meter 

1. Make 

2. Model 

3. Date of calibration with name of Test House 

Sl.No Equipment 
with
location

Equipment 
load/capacity

Measurement* 
point no.

Sound 
level dBA.

Remarks

      

 

 

 

 

 

NTPC Contractor

 * For each equipment location, a Projected Plan Diagram shall be made and the 
location of measurement points shall be identified. 
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(A) In line with the Sub-Qualifying Requirements stipulated in Clause No. 4.5 of Sub-

Section-IA, Part-A of Section-VI, we/our sub-vendor hereby confirm that we/our sub-
vendor have designed, supplied, erected and commissioned atleast One (1) number of 
Air Conditioning systems having a total installed capacity of 300TR or more including 
stand-by chiller unit (if any), which included atleast one chilling unit with a minimum 
capacity of 60 TR. The system have been in successful operation for atleast One (1) 
year. The details are given below: 

----------------------------------------------------------------------------------------------------------------------------- 
Sl.No. Item Description Plant No. 1  
----------------------------------------------------------------------------------------------------------------------------- 
 
1. Name of the Client with full 
 address, contact person(s), 
 fax and tele no. 
 
2. Name and address of the Plant 
 
3. Purchase Order no. and date 
 
4. Copy of purchase order enclosed Yes/No  
 
5. Date of Commissioning 
 
6. No. of years of successful operation   
  
7. Whether clients certificate is Yes/No  
 enclosed to prove that "the Air 
 Conditioning system is in   
 successful operation for atleast one (01) year. 
  
8. Total installed capacity of air ............... TR  
 conditioning system  
 (should be atleast 300 TR) 
 
9. Capacity of largest chilling unit 
 in above air conditioning system .............. TR  
 (should be atleast 60 TR) 
 
10. Type of installation Industrial/  
    Commercial  
    Installation  
 

11. The scope of Contract included 
 
 (a) Design  Yes/No  
 
 (b) Supply  Yes/No  
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--------------------------------------------------------------------------------------------------------------------------- 

Sl.No. Item Description Plant No.1  
----------------------------------------------------------------------------------------------------------------------------- 
 (c) Erection Yes/No  
 
 (d) Commissioning Yes/No  
 
12. Documentary evidence in support Yes/No  
 of above enclosed 
 
--------------------------------------------------------------------------------------------------------------------------- 
 
(B) We further declare that the chillers to be suppplied under the package shall be sourced 

from manufacturer M/s......................................... who has manufactured and supplied 
atleast One (1) no. of similar type of chiller unit having a capacity of not less than 150 TR 
and have been in successful operation for atleast One (1) year. 

 
 Chillers proposed to be supplied under this package would be sourced from following 

manufacturers. Experience details of the manufacturers are given below: 
 
 (a) Type of vapor compression  Screw compressor 
  type chilling unit offered 
 
 (b) Name and Address of Manu- 
  facturer from whom the above 
  equipment is sourced 
 
 (c) For the above type of chiller 
  Experience details of the 
  Manufacturer is as follows :  
 
---------------------------------------------------------------------------------------------------------------------------- 
Sl.No. Item Description Plant No.1  
----------------------------------------------------------------------------------------------------------------------------- 
 
1. Name of the Client with address, 
 name of contact person(s), 
 tel. no. & fax no. 
 
2. Purchase Order no. and date 
 
3. Date of Commissioning 
 
4. No. of years of successful 
 operation 
 
5. Capacity of chiller unit .............. TR  
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---------------------------------------------------------------------------------------------------------------------------- 
Sl.No. Item Description Plant No.1  
----------------------------------------------------------------------------------------------------------------------------- 
 
6. Clients certificate to demonstrate Yes/No  
 successful operation of machine 
 for at least one (01) year. 
 
7. Documentary evidence in support Yes/No  
 of above enclosed 
 
----------------------------------------------------------------------------------------------------------------------------- 
 
 
Date :    (Signature).................................................. 
 
Place :   (Printed Name).......................................... 
 
    (Designation).............................................. 
 
    (Common Seal)......................................... 
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In line with the Sub-Qualifying Requirements stipulated in clause no. 4.6 of Sub-Section-IA, 
Part-A, Section-VI of Technical Specification of Bidding Documents, we/our Sub-vendor have 
designed, supplied, erected and commissioned atleast One (1) number ventilation system 
including similar air washer units having individual fan capacity of 80,000 Cum/hr. or more the 
system are in successful operation for atteast One (1) year. 
 
----------------------------------------------------------------------------------------------------------------------------- 
Sl.No. Item  Plant 1  
----------------------------------------------------------------------------------------------------------------------------- 
 
1. Name of the Project  
 and its address  .......................  
 
2. Name of the Client with 
 address, name of Contact 
 person(s) with tel.no.  
 & fax no. .......................  
 
3. Order No. and date 
 
4. Purchase order enclosed Yes*/No*  
 
5. Date of commisisoning .......................  
 
6. Individual fan capacity of 
 air washer unit in ventilation 
 system, cu.m/hr. .......................  
 
7. The scope for the ventilation 
 system contract included 
 
 (a) Design Yes*/No*  
 
 (b) Supply Yes*/No*  
 
 (c) Erection Yes*/No*  
 
 (d) Commissioning Yes*/No*  
 
 
8. No. of years of successful. .......................  
 
9. The installation where the Yes*/No*  
 ventilation system has been  
 provided can be treated as 
 Industrial/commercial installation 
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---------------------------------------------------------------------------------------------------------------------------- 

Sl.No. Item Description Plant No.1  
----------------------------------------------------------------------------------------------------------------------------- 
 
10. Documentary evidence in Yes*/No*  
 support of above  
 is enclosed 
 
11. Clients certificate regarding  Yes*/No*  
 successful operation of 
 ventilation system enclosed 
 
---------------------------------------------------------------------------------------------------------------------------- 
 

 
 
 
Date :      

 (Signature)...................................................... 
 
Place :   (Printed Name).............................................. 
 
  (Designation).................................................. 
 
   (Common seal)............................................. 
 
 

Continuation sheets of like size and format may be used as per Sub-vendor's 
requirement and shall be annexed to this Attachment-3K. 
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CLAUSE NO. TECHNICAL  REQUIREMENTS
 
 

 
SIPAT SUPER THERMAL POWER PROJECT

STAGE-III (1X800 MW)
EPC PACKAGE

TECHNICAL SPECIFICATIONS
SECTION- VI, PART - B

SUB SECTION- G-04
STANDARD PG TEST 

PROCEDURE
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STANDARD PERFORMANCE GUARANTEE

AND
ACCEPTANCE TEST 

 

 
PROCEDURE FOR AIRCONDITIONING SYSTEM FOR  
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STANDARD PG TEST 
PROCEDURE
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1.0.0 INTRODUCTION 

In accordance with the condition of contract /letter of award on successful completion 
of system trial operation at site and liquidation of all defects, the system/ individual 
equipments shall be subjected to performance and Guarantee Tests at site.  

2.0.0 SCOPE 

The test procedure shall cover the Performance and Guarantee Tests to be conducted at 
site for the entire system / subsystems and individual equipments covered in the A.C. 
Package. The test procedure shall cover the testing method for parameters covered as 
Guaranteed Parameters in LOA and checking of ratings and performance requirements 
stipulated for various equipments covered in the specifications.  

3.0.0 OBJECTIVE O F THE TEST 

3.1.0 To check healthy working of all the equipments forming the total air conditioning 
system.  

3.2.0 To check the power consumption of the motors for which power consumption limits 
are guaranteed at specified capacity of equipments. 

3.3.0 To verify the total capacity of the plant including stand-by equipments. The tonnage 
rating obtained from all AHUS/Chillers is to be cross checked from the heat rejection 
across the condensers. However, capacity of plant shall be verified during summer 
(May-August) but room temperature verification for 24 hours shall be done in both 
summer and monsoon.  

3.4.0 Capacity rating and guaranteed power consumption to be established during summer 
only during May to August when the ambient temperature (DBT) is generally high 
(Additional heating load if required shall be provided by NTPC / Vendor). 

3.5.0 To check the temperature and relative humidity conditions during summer and 
monsoon in the air-conditioned space with those incorporated in the contract. 

However Relative Humidity shall not be guaranteed for areas catered by High 
wall/Cassette/Ductable split air conditioners 

3.6.0 Operating parameters of the system to be logged for complete cycle with calibrated 
instruments at the time of capacity test during summer. 

3.7.0 Operating parameters of the system to be logged with online instruments except 
calibrated psychrometer for Room condition test during Monsoon test. 

3.8.0 To check satisfactory operation of all safety switches and electrical interlocks for 
each individual equipment and for the complete system. 

3.9.0 Vibration and noise level to be measured for all rotating equipments.  
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4.0.0 CONDTIONS OF TEST

4.1.0 Conductance of test

Performance and Guarantee Test at site shall be conducted by accredited representatives of 
the CONTRACTOR/ Vendor and NTPC Limited. The contractor shall be given permission to 
inspect the entire system in advance and make it ready for test. Contractor representatives 
shall witness and associate with all phases of test and record the data jointly with NTPC 
representatives.  

4.1.1 The responsibility for conducting the test rests with the contractor.  

4.2.0 TEST INSTRUMENTS

4.2.1  All instruments required for the PG test will be provided by the contractor at their cost. 

4.2.2  Calibration of test instruments shall be responsibility of the contractor. 

4.2.3  Calibration of instruments (to be used in the test) shall be carried out at a Govt. 
/NTPC approved test laboratory. 

4.2.4  Calibration of the instruments should be carried out prior to, but not more than six 
months before the commencement of the test. The calibration certificate of the 
instruments should be valid for the period of the test. 

4.2.5  Calibration certificates (in original) of all instruments from Govt. /NTPC approved Test 
Laboratory shall be submitted by the contractor for NTPC approval prior to start of the 
test. Original Calibration certificate will be returned to Contractor after review & 
acceptance of the certificate.  

4.2.6  All the calibrated instruments preferably shall be sealed after calibration at Test Lab & 
intactness of the seal shall be checked by NTPC before start of the test. If sealed, 
NTPC shall issue a certificate confirming the breakage of the seal after verification of 
instruments.  

4.2.7  All on line instruments, which will be used during the test, shall be calibrated at Govt. 
/NTPC Test Laboratory. 

4.2.8  On line pressure gauges shall be used for recording the parameters of compressor 
cycle.  

4.2.9  Calibrated gauges of± 0.5% accuracy shall be used on water circuit for pressure and 
temperature measurement.  

4.2.10  Airflow of AHU shall be measured by using calibrated anemometer / velometer.  
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4.2.11 Bearing temperature is to be measured with thermometer of ±1degree C accuracy 
with Least count LC of 0.5 degree C.  

4.2.12  Dry and wet bulb temperatures shall be measured using sling psychrometers. The 
thermometers of sling psychrometer shall be of±0.5% accuracy with LC of 0.5 degree 
C.  

4.2.13 All power consumption measurements shall be done by2-wattmeter method OR 
Clamp-ON power analyser/tong tester method of accuracy class ±1% duly calibrated 
shall be used.  

4.2.14  Tachometer for RPM measurement shall be of ±1.0% accuracy.  

4.2.15  Calibrated instruments shall be used for vibration and noise level measurement.  

 
4.3.0 PRE-REQUISITES TO THE PG TESTS. 

4.3.1 The contractor should furnish a written statement to the effect that work covered in 
the contract has been completed for the system for which PG test will be carried out.  

4.3.2  All the erection /commissioning protocols in respect of hydro test of pipe lines 
headers, alarm /annunciation /control system, vibration and noise level data of AHU, 
condenser and chiller pump etc. During commissioning shall be made available 
during PG test by the Contractor.  

4.3.3 All NTPC approved data sheets for the plant /system for which PG test is to be 
carried out to be made available during PG test.  

4.3.4  Uninterrupted power supply within specified parameters for the duration of the Test to 
be ensured by other agencies  

4.3.5  Proper lubrication and oil level of all equipments to be ensured.  

4.3. 6  Cleanliness of plant /system  

4.3.7  Protection relays of switchgears and all motor feeders shall be checked by other 
agencies.  

4.3.8  Readiness of all protections, interlocks and safety switches to be ensured. Joint 
protocol in this respect shall be signed  

4.3.9  Availability of suitable fire protection systems /fire fighting equipments to be ensured 
by other agencies during PG test.  

4.3.10  Deputation of team to site to associate with the P&G test to be ensured by the 
contractor.  
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4.3.11 Arrangement of all calibrated test instruments as per cl 4.2.0 to be ensured by the 
contractor. 

   
4.3.12 The plant /system shall be jointly inspected by NTPC and the contractor and a joint 

protocol shall be signed that the plant is fit for P&G Test.  
 
4.3.13 All the power measurement shall be done by 2 watt meter method. The watt meters 

of accuracy +/- 1% duly calibrated shall be used. 
 
 
 
4.4.0 GUARANTEED PARAMETERS DECLARATION 

4.4.1 The contractor should furnish a declaration in the manner as per Appendix -I for the 
guaranteed parameters which attract levy of liquidated damages for Shortfall in 
performance. Also declaration shall be given by contractor for other parameter 
covered as guaranteed parameter (Without liquidity damages).  

4.4.2 TEST METHODOLOGY 

The test can be classified into four following groups: 

1) Equipment performance 

2) Capacity Assessment - Verify the plant capacity (tonnage rating) during summer 
(May to August) when ambient temperature (DBT) is generally high.  

 
3) Power consumption -At specified capacity of the equipment  

 
4) Room condition test- During summer and monsoon.  

 
5.0.0 Equipment performance

The plant should run continuously for 2 to 3 hours for stabilization of the system before 
measurements. After stabilization of the system, various parameters of the major equipment 
will be recorded in hourly log sheet. Four sets of such readings are to be recorded under 
stable conditions.  

Following are the parameters to be recorded during equipment performance check  

5.1.1 Current rating and voltage of all motors with on line panel meter or calibrated tong 
tester to be logged.  

5.1.2    Bearing temperature of all motors with calibrated thermometer.  

5.1.3 Pressure of water at condenser water pump inlet and outlet with calibrated gauges 
(To be done preferably with differential pressure gauge in order to avoid inaccuracy).  
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5.1.4  Pressure of water at chilled water pump inlet and outlet with calibrated gauges (To be 
done preferably with differential pressure gauge in order to avoid inaccuracy). 

 
5.1.5  Temperature of water at condenser inlet and outlet with calibrated gauges.  
 
5.1.6 Temperature of water at chiller inlet and outlet with calibrated gauges.  

5.1.7  Dry and wet bulb temperature of entering air to AHU and of leaving air from cooling 
coil with calibrated psychrometer. DBT and WBT measurement of leaving air from 
Cooling coil of AHU shall be done at plenum or canvas connection of AHU.  

5.1.8  Velocity of air shall be measured on the filters at the suction area the AHUs with 
calibrated anemometer /velometer. 

5.1.9 After completion of capacity tests, working of heaters and humidifiers shall be 
demonstrated by adjusting the set points. The instruments controlling these 
equipments are to be kept in their set points during PG test and shall operate 
automatically only, if the inside conditions demand for.  

5.1.10  Following shall be checked for cooling tower  

a. Correct direction of fan with proper orientation of leading and trailing edges 
shall be   checked.  

b. Free &clear flow of all nozzles shall be checked.  
 c.  Inlet & outlet temperature of cooling tower shall be recorded. 
 
5.1.11 Speed of rotating equipment, wherever possible, shall be checked with calibrated 

Tachometer.  

5.1.12 Proper working of modulating type mixing valves to be demonstrated by adjusting set 
points.  

5.1.13 Noise and vibration level measurement 

Vibration and noise level of compressor, condenser water pump, chilled water pump, 
AHU fan, cooling tower motor shall be measured during PG test. Permissible limit of 
vibration for pumps shall be ___ microns peak to peak and for AHU, shall be in line 
with VDI-2056 class IV machines (good zone). Vibration level of compressor shall 
not exceed ___ mm/sec RMS velocity. Vibration level of Cooling Tower and other 
equipments shall be as per manufacturer recommendation shall be made available 
during testing.  However acceptance vibration limit of all the equipments shall be 
made available at the time of testing. 

The maximum noise level shall be ____dbA at 1.5 meter elevation and at a 
horizontal distance of 1.0 meter from the equipment.  

5.1.14 Parallel operation of chilled water pumps and condenser water pumps to be 
demonstrated at site. 
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5.2.0 CAPACITYASSESSMENT: 

i) CHILLED WATER SYSTEM:

The capacity of the plant shall be assessed by chiller method as detailed in 5.2.2. 
The same will however, be cross checked also by condenser and AHU method as 
detailed at 5.2.3. and 5.2.1 respectively. 
 
In centralised chiller plant cumulative tonnage capacity (by chiller method) of 
all running equi  

 
 

ii) PAC /AIR-COOL CONDENSING UNIT 

PAC/Air Cooled condensing units is -Direct Expansion type of AC Plant and hence 
the capacity of these units shall be assessed based on AHU method as detailed 
below in 5.2.1  

(iii) AIR COOLED CHILLING SYSTEM:
 
The capacity of the plant shall be assessed by chiller method as detailed in 5.2.2. The 
same will however, be cross checked also by AHU method as detailed at 5.2.1. 
In centralised chiller plant cumulative tonnage capacity (by chiller method) of all 

system 
 
5.2.1 Plant capacity from AHU method 

For verifying the plant capacity by AHU method the total air quantity handled by 
individual AHU shall be measured as mentioned below:  

Air quantity measurement will be taken on filters in front of AHU suction area. The air 
velocity shall be measured with calibrated anemometer / velometer. While taking this 
measurement, the following conditions are to be maintained:  

a. All the AHUs except the standby unit should be in running condition. 

b. Doors leading to AHU room should be kept closed and all other openings in 
AHU room as well as in the air-conditioned space and the areas in the return 
air path are to be sealed.  

c. Air quantity of fresh air should be measured and damper is to be adjusted to 
allow the required quantity of fresh air only. 

d. Air velocity should be measured using calibrated Anemometer /velometer. 
Velocity shall be taken at 9 traverse in the direction perpendicular to AHU 
suction area on the each filter. Measurements shall be carried out to compute 
average air flow.  
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AHU being the ultimate equipment for heat transfer, capacity of the system shall be 
arrived at by calculations based on various recorded data of AHU.  

It is to be ensured that while recording different parameters of AHU, the compressor 
shall run at full load.  

METHOD OF CALCULATIONS: 

AHU capacity (TR) = Qa x (E1-E2) x D/3024 
 
Where, Qa       = Quantity of air in M3/hr  
  D       = Density of air at AHU inlet in kg/m3 

E1 = Enthalpy of entering air at AHU in Kcal/kg  
E2 = Enthalpy of leaving air from AHU in Kcal/kg  

 

Q is to be calculated by multiplying mean velocity of air by inlet suction area 
of AHU.  

i.e. Q (in M3/hr )= Effective Filter size x No of Filters x Average Velocity x 
3600  

E1 & E2 are to be found out by plotting dry and wet bulb temperatures of 
entering and leaving air on psychometric chart.  

5.2.2 PLANT CAPACITY FROM CHILLER: 

Capacity of plant shall be assessed by chiller method. Same however will be cross 
checked by AHU method as detailed in 5.2.1 

 
QW x (T1 - T2) x 1000 

TR = ------------------------------ 
                                        3024 
Where 
TR = Capacity in TR 

Qw = Water flow rate through chiller (M
3
/Hr) = Quantity of water circulated by chilled water 

pump in M3/Hr  
T1 = Water temperature at chiller inlet (°C)  
T2 = Water temperature at chiller outlet (°C)  
1000 = Multiplying factor  
Qw is to be obtained from the characteristic curve of the chiller water pump and 
pressure differential across the pump. Necessary correction for actual speed with 
respect to design speed shall be made. Original Characteristic curves of the chiller 
water pump shall be submitted by vender along with test results.  
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5.2.3 PLANT CAPACITY FROM CONDENSER/ HEAT REJECTION FROM CONDENSER

Heat rejection across the condenser should be equal to the sum of the heat 
absorbed by the evaporator (cooling coil) and the equivalent heat of the compressor 
shaft K.W.  

Heat absorbed by the evaporator maybe calculated from the corresponding data of 
the AHU recorded simultaneously by the formula in 5.2.1 above  

Heat rejection across the condenser (Kcal/hr)  

                =Qw x (T1 - T2 ) x 1000 k-  
Where,  

Qw = Water flow rate thru condenser (M
3
/Hr ) = Qty of water circulated by cond. water 

pump in M¹/hr  
T1 = Water temp. at condenser outlet (degC)  
T2 = Water temp. at condenser inlet (degC).  
1000      = Multiplying factor  
Qw is to be obtained from the original characteristic curve of the pump and pressure 
differential across the pump. Necessary correction for actual speed with respect to 
design speed shall be made.  

Characteristic curves of the condenser water pump shall be submitted by the vendor along 
with test result.  
Heat equivalent of compressor shaft KW (Kcal/hr ) = Input KW of compressor motor x motor 

 
1KW = 860 Kcal 
Tonnage Capacity= (A-B)/3024 
Since 1Ton = 3024Kcal/hr.  
 

5.3.0 POWER CONSUMPTION TEST: 

Measurement of power for all motors shall be done by Power Analyzer or Two 
wattmeter method only. Power measurements shall be done at rated capacity during 
capacity test of equipments.  

5.4.0 ROOM CONDITION TEST: 

Room condition test shall consist of taking the readings of dry and wet bulb 
temperatures at different location points to be mutually decided at site in the areas 
which are air-conditioned by the respective system /plant. Room Condition test shall 
be done after stabilization of system.  

The dry and wet bulb temperature shall be measured by sling psychrometer which 
will have accuracy of ±0.5% with a least count of 0.5 °C.  
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This will be carried out for 24 hours continuously and readings will be taken every 
two hours. Standby equipment should be changed over during this 24 hours. This 
test hall be carried out during summer when the maximum ambient temperature is 
at least 40°C and during monsoon when relative humidity prevalent is not less than 
(-)10% of design value.  

 
6.0.0 AIR COOLED CONDENSOR SYSTEM
 
6.1.1 PLANT CAPACITY FROM AHU METHOD

For verifying the plant capacity by AHU method total air quantity handled by 
individual AHU shall be measured as mentioned below. 
 
Air quantity measurement will be taken in AHU suction in a direction 
perpendicular to AHU suction area. The air velocity shall be measured with 
calibrated anemometer/Velometer. While taking this measurement, following 
conditions are to be maintained: 

I. All the AHUs except the standby should be in running condition. 
II. Doors leading to AHU room should be kept closed and all other 

openings in AHU room as well in the air conditioned space and 
areas in return path are to be sealed. 

III. Air quantity of fresh air should be measured and damper to be 
adjusted to allow the required quantity of fresh air only. 

IV. Air velocity shall be measured using calibrated Anemometer / 
velometer. Velocity shall be taken at 9 traverse points in a 
direction perpendicular to AHU suction area. Measurements shall 
be carried out to compute average air flow. 

AHU being the ultimate equipment for heat transfer, capacity of the system 
shall be arrived at by calculations based on various recorded data of AHU. 
It is to be ensured that while recording different parameters of AHU the 
compressor shall be at full load. 
 
METHOD OF CALCULATION
 
T   =   Q x d x (E1-E2) 
Where  
T= Capacity in TR 
Q= Quantity of air in m3/hr 
 
d= density of air at AHU inlet in Kg/m3 (At AHU inlet temperature and pressure 
to be measured and density to be calculated) 
 
E1 = Enthalpy of entering air at AHU in Kcal/kg  

E2 = Enthalpy of leaving air from AHU in Kcal/kg  
Q is to be calculated by multiplying mean velocity of air by inlet suction area of AHU.  

i.e. Q (in M3/hr )= Effective Filter size x No of Filters x Average Velocity x 3600  
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E1 & E2 are to be found out by plotting dry and wet bulb temperatures of entering and 
leaving air on psychometric chart.  

6.1.2 PLANT CAPACITY FROM CONDENSOR
Heat rejection across the condenser should be equal to sum of the heat 
absorbed by the evaporator (cooling coil) and the equivalent heat of 
compressor shaft KCal/Hr. 

 
Heat absorbed by the evaporator may be calculated from corresponding data 
of AHU recorded simultaneously by the formula of 6.1.1 above. 

 
Heat rejection across the condenser (K Cal/Hr) 

 

Qa= m -  
 

Where Qa = Heat rejection capacity of compressor (KW) 
 

ma= mass flow rate of air ( Vax Da) Kg/sec 
Va = Volume flow rate per fan M3/sec 
Da= Density of Ambient Air 1.0933 Kg/sec 
Cpa = Specific heat of air 1.006 KJ/KgK 
T1 = Outlet air temp in ° C at condenser 
T2 = Inlet temperature in ° C at condenser 

 
Qa is to be obtained from condenser approved data sheet/selection sheet 

 
Original Characteristics curves of the condenser fan shall be submitted by the 
vendor along with test results 
Heat equivalent of compressor shaft (Kcal/hr ) 

= Input KW of compressor motor x mo  

            (As 1KWh =860 KCal) 
Tonnage Capacity= (A-B)/3024 

 
Since 1TR= 3024 KCal / Hr 
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ANNEXURE I
TECHNICAL PARAMETERS OF AC SYSTEM 

Design Ambient Temperature (summer)   i) DB   
       ii) WB   
Design Ambient Temperature (monsoon)  i) DB   
       ii) WB   
Design Ambient Temperature (winter)   i) DB   
       ii) WB  

Design Indoor Conditions         DB      RH 
i) All Building                      24°C±1°C  50%±5% 
Selected AC plant capacity as per NTPC Technical specification/Heat load calculation.  

Sl. 
No.

Item Capacity 
(each)

Quantity

1.0 Centralized AC system for Main plant Control Rooms 

1.1 Water cooled Chiller  
 

1.2 Chilled water pumps & motor  .. m3/hr at 
  

1.3 Condenser cooling water pump & motor. + 
 

rking + 
 

1.4 Cooling tower with fan & drive. 
 

3/hr 
dby) 

1.5 Air Handling Units 3/hr king + 
 

  

2.0 A/C system for ESP Control Room   of Unit #1 & #2 

2.1 Air cooled condensing units.  
 

  
 

2.2 Air Handling Units 3/hr 
 

    

3.0 A/C  system for Water System Control Building. 

3.1 Air cooled condensing units.  
 

  
 

3.2 Air Handling Units 3/hr orking + 
 

 
Note : Bidder to indicate equipment rating for ASH handling plant VFD/control room, FGD 
control room, VFD control of Air cooled condenser(if applicable), Simulator Building (if 
applicable) and other buildings as per scope of work.  
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Appendix I
GUARANTEED PARAMETERS WITH LIQUIDATED DAMAGES

Main Power House (TG Building) 
SL NO EQUIPMENT 

DESCRIPTION 
DUTY Absorbed power 

(Guaranteed) at motor 
input terminal.  

Value Tested 
During PG 

test  
1 Water cooled Chiller - 1 (Continous/St

andby) 
  

2 Water cooled Chiller - 2    
3 Water cooled Chiller - 3    
4 Chilled water pumps  1    
5 Chilled water pumps  2  .  
6 Chilled water pumps  3    
7 Condenser water pumps 

 1 
   

8 Condenser water pumps 
 2  

   

9 Condenser water pumps 
 3  

   

10 AHU - 1    
11 AHU - 2    
12 AHU - 3    

 
FGD control room, ESP control room of each units, AHP control room  

SL NO EQUIPMENT 
DESCRIPTION 

DUTY Absorbed power 
(Guaranteed) at motor 

input terminal.  

Value Tested 
During PG test  

1 Water cooled Chiller - 1 (Continous/St
andby) 

  

2 Water cooled Chiller - 2    
3 Water cooled Chiller - 3    
4 Chilled water pumps  1    
5 Chilled water pumps  2    
6 Chilled water pumps  3    
7 Condenser water pumps 

 1 
  .. 

8 Condenser water pumps 
 2  

   

9 Condenser water pumps 
 3  

   

10 AHU - 1    
11 AHU - 2    
12 AHU - 3    

Water System Control Building 
SL 
NO 

EQUIPMENT 
DESCRIPTION 

DUTY Absorbed power 
(Guaranteed) at motor 

input terminal.  

Value Tested 
During PG 

test  
1 Air Cooled (Continous/St   
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Condensing Unit - 1 andby) 
2 Air Cooled 

Condensing Unit - 2 
   

3 AHU - 1    
4 AHU - 2   . 

as per 
bidding documents. (Bidder to attach relevant page of bidding document) 
Note: The above list is indicative only. Bidder to furnish the guaranteed power consumption 
of all equipment which attract Liquidated damages as per specification/contract.  

Pro -

wner :NTPC Limited
STANDARD GUARANTEE AND ACCEPTANCE TEST PROCEDURE 

AIR CONDITIONING SYSTEM 

Equipment  Description of Parameter  

Guaranteed 
Value as 
per LOA  

Quantity 
(Working
quantity 

as per 
Tech. 

Spec.)  

Value 
Noted 

during PG 
Test  

AC Plant for Main Plant Area: TG BUILDING  

1  Chilling Unit Plant .  Auxiliary Power consumption in KW at 
motor terminal at rated duty point for 
each drive  

   

2  Chilled Water Pump for 

 

Auxiliary Power consumption in KW at 
motor terminal at rated duty point for 
each drive  

   

AC Plant for ESP Building & WSCB  

3  
TR  

Auxiliary Power consumption in KW at 
motor terminal at rated duty point for 
each drivedrive  

   

4  CONDENSIN . 
TR .  

Auxiliary Power consumption in KW at 
motor terminal at rated duty point for 
each drive  

   

5  Condenser Water Pump for 
main A

.M total Head  

Auxiliary Power consumption in KW at 
motor input terminal at rated duty 
point for each drive  

    

AHU Fans for Various Areas  

6  

i)    AHU - 1 to 6 - M³/hr at    
 

Auxiliary Power consumption in KW at 
motor terminal at rated duty point for 
each drive  

 Nos  

 

 

ii)    AHU -7 to 8 -.... M³/hr 
a  

Auxiliary Power consumption in KW at 
motor terminal at rated duty point for 
each drive  
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iii)  AHU -  -
 

Auxiliary Power consumption in KW at 
motor terminal at rated duty point for 
each drive  

  

 

 

Page 199 of 433



 
CLAUSE NO. TECHNICAL  REQUIREMENTS
                                                       

 
 

 
LARA SUPER THERMAL POWER PROJECT 

STAGE-II (2X800 MW)
EPC PACKAGE

TECHNICAL SPECIFICATIONS

SECTION- VI, PART - B
SUB SECTION- G-04

STANDARD PG TEST 
PROCEDURE

Page 

194 of 227

 
 

 
STANDARD GUARANTEE AND ACCEPTANCE TEST PROCEDURE FOR AIR CONDITIONING SYSTEM 

- MW) 
Package: Air condition System COA No.

STANDARD GUARANTEE AND ACCEPTANCE TEST PROCEDURE 
AIR CONDITIONING SYSTEM

GUARANTEED PARAMETERS (Parameter covered under liquidity damages)  

SL
No  

Equipment  Description of Parameter  Guaranteed 
value as
per LOA  

Quantity 
(Working 
quantity 
as per 
Tech. 
Spec.)  

Value 
noted 
During 
PG Test  

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      
Contractor : 
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STANDARD GUARANTEE AND ACCEPTANCE TEST PROCEDURE FOR AC SYSTEM  

-
Package: Air 
Co

STANDARD GUARANTEE AND ACCEPTANCE TEST PROCEDURE FOR AC SYSTEM 

OTHER GUARANTEED PARAMETERS (Without liquidity damages) 

SL No  Equipment / System  Description of Parameter  Guaranteed value  
1  Design Indoor 

Condition  
Dry Bulb Temperature in 

deg. C  
24°C ± 1°C  

  Relative Humidity  50% ± 5%  

    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    

                                                                                            Contractor :  
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Appendix I   

FORMAT FOR RECORDING AIR QUANTITY ACROSS AHU   

Projec -
Package: Air condition System COA No. :

NTPC Limited
STANDARD GUARANTEE AND ACCEPTANCE TEST PROCEDURE 

FOR AC SYSTEM

Reading Set : Unit of Operation No. of Filters : Effecting Filter Size (L x W) m² :  

Date :  

Filter No  
No of Reading in each Filter / Point (m/s)   

1  2  3  4  5  

      

      
      
      
      
      
      
      
      
      
      
      
      
      
      
      

 

Average Velocity (m/s) : 

NTPC CONTRACTOR
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                                                                                             Appendix - II

-
Package: Air condition System
Contract :NTPC Limited

STANDARD GUARANTEE AND ACCEPTANCE TEST PROCEDURE 
FOR AC SYSTEM                 

                                     Date :

FORMAT OF CHECKING POWER CONSUMPTION OF MOTORS - AIR CONDITIONING PACKAGE  
SL
No  

Time 
in hr  

Current in 
amps  

Voltage in 
volts  

Wattmeter 
reading  

Actual 
power  

Power 
factor  Remarks  

  R - Y - B  RY - YB - RB  R - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

NTPC                                                                                                                               CONTRACTOR 
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                                                                              Appendix -III

-

Owner :NTPC Limited
STANDARD GUARANTEE AND ACCEPTANCE TEST PROCEDURE FOR AC SYSTEM                 

                                                                                                                                                    Date :

STANDARD GUARANTEE AND ACCEPTANCE TEST PROCEDURE FOR AC SYSTEM 

FORMAT OF CHECKING POWER CONSUMPTION OF MOTORS - AIR CONDITIONING PACKAGE 

SL
No  

Time
in hr  

Current in 
amps  

Voltage in volts  Wattmeter 
reading  

Actual power  Power factor  
Remarks  

  R - Y - B  RY - YB - RB  R - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

  RR - Y - B  RY RY - YB - RB  RR - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

NTPC                                                                                                                       CONTRACTOR  
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Appendix V

Pro -
Package: Air condition System COA No. :

.   Owner :NTPC Limited
STANDARD GUARANTEE AND ACCEPTANCE TEST PROCEDURE FOR AC SYSTEM            
Motor make : 
Location & application :
Guaranteed power cons. (as per LOA/Contract) 
Dated of calibration of instrument and name of test : 
Reading Set No : 
                                                                                                                                                 Date : 

FORMAT OF CHECKING POWER CONSUMPTION OF MOTORS - AIR CONDITIONING PACKAGE  

SL
No  

Time 
in hr  

Current in 
amps  

Voltage in volts  Wattmeter 
reading  

Actual power  Power factor  
Remarks  

  R - Y - B  RY - YB - RB  R - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

  RR - Y - B  RY RY - YB - RB  RR - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

NTPC                                                                                                                                                    CONTRACTOR 
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Appendix -III

Pro -

er :NTPC Limited
STANDARD GUARANTEE AND ACCEPTANCE TEST PROCEDURE FOR AC SYSTEM                 
Motor make : 
Location & application :
Guaranteed power cons. (as per LOA/Contract) 
Dated of calibration of instrument and name of test : 

Reading Set No : 
                                                                                                                                        Date : 

FORMAT OF CHECKING POWER CONSUMPTION OF MOTORS - AIR CONDITIONING PACKAGE  
SL
No  

Time 
in hr  

Current in 
amps  

Voltage in volts  Wattmeter 
reading  

Actual power  Power factor  
Remarks  

  R - Y - B  RY - YB - RB  R - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

  R - YY - B  RY - YB YB - RB  R - YY - B     

  R - Y - B  RY - YB - RB  R - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     

  R - Y - B  RY - YB - RB  R - Y - B     
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NTPC                                                                                                                                                 CONTRACTOR 

FORMAT FOR RECORDING OF EQUIPMENT PARAMETERS 

Appendix-IV
-

Package: Air condition System 
Contracto NTPC Limited
STANDARD GUARANTEE AND ACCEPTANCE TEST PROCEDURE FOR AC SYSTEM                 
                                                                                                                                                                Date : 
Area : MAIN POWER HOUSE 
Instrument Used & SL No : . 
Reading set no : 

SL 
No  EQUIPMENT  Parameters  

Reading 1  Reading 2  Reading 3  Reading 4  

Time :  Time :  Time :  Time :  

1  CHILLER No :  
Water temp. at inlet (°C)      
Water temp. at outlet (°C)      

2  CHILLER No :  
Water temp. at inlet (°C)      
Water temp. at outlet (°C)      

3  CONDENSER No :  
Water temp. at inlet (°C)      
Water temp. at outlet (°C)      

4  CONDENSER No :  
Water temp. at inlet (°C)      
Water temp. at outlet (°C)      

5  
CHILLED WATER PUMP 
No :  

Pressure at suction (kg/cm²)      
Pressure at discharge 
(kg/cm²)  

    
Bearing temp. of motor (°C)      
Rotating speed (RPM)      
Full Load Current      

6  
CHILLED WATER PUMP
No :  

Pressure at suction (kg/cm²)      
Pressure at discharge 
(kg/cm²)  

    
Bearing temp. of motor (°C)      
Rotating speed (RPM)      
Full Load Current      
Pressure at discharge 
(kg/cm²)  

    
Bearing temp. of motor (°C)      
Rotating speed (RPM)      
Full Load Current      

7  

COOLING TOWER & 
FAN MOTOR No : 

COOLING TOWER & 
FAN MOTOR No :  

Inlet Temperature (°C)      

Outlet Temperature (°C)      

Flow through nozzle      

Inlet Temperature (°C)      

Outlet Temperature (°C)      
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Flow through nozzle      
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FORMAT FOR RECORDING VIBRATION LEVEL & NOISE LEVEL OF EQUIPMENT   
                                                                              Appendix - V

-

Owner :NTPC Limited
STANDARD GUARANTEE AND ACCEPTANCE TEST PROCEDURE FOR AC SYSTEM               

Instrument Used & SL No : 

Reading set no : Area : MAIN POWER HOUSE  

Date :  

SL 
N
o  

EQUIPMENT  
READING 

No  
TIME  

DISPLACEMENT IN 
MICRON (Acceptable value
----- microns) 

NOISE LEVEL IN 
dBA (acceptable 
value ---- dBA) RPM  REMARKS  

V  A H  

1  AHU No :  

1         
2         
3         
4         

2  AHU No :  

1         
2         
3         
4         

3  AHU No :  

1         
2         
3         
4         

4  AHU No :  

1         
2         
3         
4         

5  AHU No :  

1         
2         
3         
4         

6  AHU No :  

1         
2         
3         
4         

7  AHU No :  

1         
2         
3         
4         
2         
3         
4         

NTPC                                                                                                                                                    CONTRACTOR 
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FORMAT FOR RECORDING VIBRATION LEVEL & NOISE LEVEL OF EQUIPMENT   

                                                                                Appendix - V
P STAGE-

:NTPC Limited
STANDARD GUARANTEE AND ACCEPTANCE TEST PROCEDURE FOR AC SYSTEM               

Instrument Used & SL No : 
Reading set no : Area : ESP CONTROL ROOM  

Date :  

SL 
No  

EQUIPMENT  READING 
No  

TIME  

DISPLACEMENT IN 
MICRON (Acceptable value 
----- microns) 

NOISE LEVEL 
IN dBA 

(acceptable 
value ---- dBA) 

RPM  REMARKS  

V  A H  

1  AHU No :  

1         
2         
3         
4         

2  AHU No :  

1         
2         
3         
4         

3  AHU No :  

1         
2         
3         
4         

4  AHU No :  

1         
2         
3         
4         

5  AHU No :  

1         
2         
3         
4         

6  AHU No :  

1         
2         
3         
4         

7  AHU No :  

1         
2         
3         
4         

NTPC                                                                                                                                                   CONTRACTOR 
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                                                                                Appendix - VI

P -

Contractor
STANDARD GUARANTEE AND ACCEPTANCE TEST PROCEDURE FOR AC SYSTEM               

Instrument Used & SL No : 
Reading set no : Area : ESP CONTROL ROOM  

Date :  

SL 
No  

EQUIPMENT  
READING 

No  
TIME  

Entering Air Parameters 
Leaving air parameters 

DB (C ) 
WB( C 

) 

Enthal
py 

Kcal/K
g 

DB (C ) 

WB( C ) 
Enthalpy 
Kcal/Kg 

1  AHU No :  

1         
2         
3         
4         

2  AHU No :  

1         
2         
3         
4         

3  AHU No :  

1         
2         
3         
4         

4  AHU No :  

1         
2         
3         
4         

5  AHU No :  

1         
2         
3         
4         

6  AHU No :  

1         
2         
3         
4         

7  AHU No :  

1         
2         
3         
4         

NTPC                                                                                                                                                 CONTRACTOR 
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FORMAT FOR RECORDING VIBRATION LEVEL & NOISE LEVEL OF EQUIPMENT 

Appendix -VII
-

Limited
STANDARD GUARANTEE AND ACCEPTANCE TEST PROCEDURE FOR AC SYSTEM               

Instrument Used & SL No :                  
                                                                                                          Date :

Reading set no : Area : MAIN POWER HOUSE 

SL
No

EQUIPMENT 
READING 

No
TIME 

DISPLACEMENT IN 
MICRON 
(Acceptable value -
---- microns) 

NOISE LEVEL IN 
dBA (acceptable 
value ---- dBA) 

REMARKS 

V

1
CHILLING UNIT 

No : 

1

2

3

4

2
CHILLING UNIT 

No : 

1

2

3

4

3 CHW PUMP No : 

1

2

3

4

4 CHW PUMP No : 

1

2

3

4

5 CHW PUMP No :

1

2

3

4

6 CCW PUMP No : 

1

2

3

4

NTPC                                                                                                                            CONTRACTOR                  
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Area : FORMAT FOR RECORDING VIBRATION LEVEL & NOISE LEVEL OF EQUIPMENT 

Appendix-VIII
Project : -

imited

STANDARD GUARANTEE AND ACCEPTANCE TEST PROCEDURE FOR AC SYSTEM               

Instrument Used & SL No :                  
                                                                                                          Date :

Reading set no : Area ESP & WSC BUILDING

SL
No

EQUIPMENT 
READING 

No
TIME 

DISPLACEMENT 
IN MICRON 
(Acceptable value 
----- microns) 

NOISE 
LEVEL IN 

dBA
(acceptable 

value ----
dBA) 

REMARKS 

V

1
COND. 
UNITS 

1

2

3

4

2
COND. 
UNITS 

1

2

3

4

 NTPC                                                                                                                      CONTRACTOR 

 
 
 
 
Note: 
1. Vendor to sign /digitally sign and stamp on all pages of PG procedure. 
2. Attachment 10 giving guaranteed parameters to be enclosed. 
3. Relevant pages of Functional Guarantee & LD to be enclosed. 
4. Relevant pages of Tech Specs to be enclosed. 
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PG TEST PROCEDURE FOR VENTILATION SYSTEM PACKAGE   
PROJECT : ------ SUPER THEMAL POWER PROJECT  ( -- X -- MW)   

 
OBJECTIVES OF THE TESTS:
I. To Verify the guarantee parameters.  

II. To check healthy working of all the equipment forming the total Ventilation system. 

Following parameters shall be measured during Guarantee Test.  

III.. D.B., W.B. temp. and saturation efficiency of Evaporative Cooling  

IV.. System and D.B and W.B temperature of UAF System during summer 

V. Capacity of Centrifugal Fans  

VI. Power Consumption of fans & pumps at rated capacity using watt meters. Current and voltage 
rating of motors shall also be recorded.  

VII. Vibration & Noise Level of pumps and fans  

VIII. Bearing Temp. of Motors, fans & pumps.  

IX. Fan speed.  

X. Pressure drop across air washer and UAF units.  

XI. To check satisfactory operation of all electrical interlocks for each individual equipment and for the 
complete system.  

XII. Performance test for Centrifugal & Axial flow (i.e. R. Exhauster, Propeller type Tube Axial fan etc.) 
Fans 

 
1. EQUIPMENT PERFORMANCE  

The plant should continuously run for two hours for stabilization of the system before commencement 
of taking measurement of different parameters. 

 
Following are the parameters to be recorded during equipment performance test:

I. Current and Voltage or Power drawn by motors.  

II. Bearing temperature of motors, fans and pumps to be measured  

III. Pressure developed by pumps shall be measured  

IV. The Air flow quantity shall be calculated by measuring velocity with help of anemometer 

/velometer in front of suction filters in a direc

distance from the filter. Air Washer Room shall be closed while taking reading on 

Anemometer/Velometer. Velocity shall be measured at 5-7 transverse points across the filters 

to compute average velocity for flow calculations.  

Test Capacity (M3/sec) = Inlet Suction Area(M2) x Average Velocity (M/sec) 
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V.  Dry bulb temperature, Wet bulb temperature of entering air before the air washer and leaving 
air just after the eliminators.  

VI. Vibration and noise level of centrifugal fans and associated motors to be measured. The limit 
will be as per QAP/Relevant standard.  

VII.  Fan speed by Tachometer .  

2. CONDUCTANCE OF TEST  

i) Responsibility for conducting the test rests lies with Contractor. 

ii) Guarantee Test shall be conducted at site by representatives of Vendor and NTPC as per the 
procedure hereunder. Contractor shall be given permission to inspect the system in advance and 
make it ready for the test.  

 
 

3. TEST INSTRUMENTS 
      

All instruments required for the test shall be arranged by Vendor free of cost.  
Calibration of test instruments shall be responsibility of Vendor.  

I. Calibration of instruments (to be used in the test) shall be carried out at an Govt./NABL 
approved test laboratory and calibration certificate of the instruments should be valid during 
the period of the test.  

II. Calibration certificate (in original) of all instruments shall be submitted to NTPC Site for 
approval.  

III. All the calibrated instruments shall be sealed after calibration at test lab and intactness of the 
seal shall be checked by NTPC before start of the test.  

IV. Bearing Temperature is to be measured using thermometers of + 1 deg. C accuracy having 
least count of 0.5 deg. C.  

V. Online pressure gauges shall be used for recording the parameters of pumps.  

VI. Calibrated gauges of accuracy + 0.5% shall be used on water circuit for temperature & 
pressure measurements.  

VII. Air flow shall be measured using calibrated velometer / Anemometer.  

VIII. Dry bulb & Wet bulb temp shall be measured using sling psychrometer. The thermometers of 
psychrometer, shall be + 0.5 deg. C accuracy with least count of 0.5 deg. C.  

IX. Wattmeter of + 1.0% accuracy class shall be used for power consumption measurement.  

X. Vibration & Noise level of motors, fans & pumps shall be measured by calibrated instruments.  

XI. Tachometer for R.P.M. measurement shall be of + 1.0% accuracy.  

XII. Manometer for pressure drop across filters.  

XIII. Voltage and current shall be measured using tong tester/Clamp meter of +/- 1% accuracy 
class.   

4. PRE-REQUISITES TO THE GUARANTEE TEST 
I. All the installation / commissioning protocols in respect of alarm/ annunciation/ control system, 

pipeline flushing, vibration & noise level measurement data of motors, fans & pumps during 
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commissioning shall be made available during Guarantee Test by the contractor.  

II. All NTPC approved data sheets for the plant/system for which Guarantee Test is to be carried 
out shall be made available during the test.  

III. Uninterrupted power supply within specified parameters for the duration of the test shall be 
ensured by NTPC.  

IV. Proper lubrication and oil level of all equipment to be ensured.  

V. Cleanliness of  Plant/System shall be ensured by NTPC.  

VI. Protection relays of switchgears and all motor feeders shall be checked.  

VII. Readiness of all protections, interlocks and safety switches to be ensured. Joint protocol in this 
respect shall be signed.  

VIII. Availability of suitable fire protection system/ fire fighting equipment to be ensured by NTPC 
during Guarantee Test.  

IX. Deputation of team to site to associate with the test to be ensured by the Contractor.  

X. Arrangement of all calibrated test instrument as per Cl. No. 2.02.00 to be ensured by the 
Contractor.  

XI. The plant/ system shall be jointly inspected by NTPC and the contractor and a joint protocol 
shall be signed that the plant is fit for conducting guarantee Test.  

1 Successful completion of trial operation.  

5.TEST METHODOLOGY  
 
I. SATURATION EFFICIENCY OF AIR WASHER UNIT  

Before commencement of Guarantee Test of Air Washer System, the plant shall run for at 
least 2-3 hours for stabilization of system and all required adjustments shall be done by vendor 
till all guaranteed parameters are achieved.  
Also before start of test working of various mechanical/electrical parts to be checked visually 
and satisfactory operation of all electrical interlocks and controls to be checked.  
SATURATION EFFICIENCY shall be computed using following formula:- 
                        Te - T1  
Saturation Efficiency = ------------ > ------- ( As per Technical Specification)  
 
                       Te - te  
Where, 
 

           Te = Dry Bulb temperature Entering Air Washer Unit.  
           T1 = Dry Bulb Temperature leaving Air Washer Unit.  
           te =Wet Bulb Temperature entering Air Washer Unit  

Dry Bulb & Wet Bulb Temperature at Inlet & Outlet of Air Washer shall be measured by Sling 
Phychrometer. Sling Phychrometer reading will be taken through moving air and continued till 
thermometer reading becomes steady. The thermometer forming part of Sling Phychrometer 
shall be of + 0.5% accuracy with least count of 0.5 deg. C.  

II. In case of UAF units, Dry Bulb & Wet Bulb temperature at inlet and outlet of UAF unit shall be 
measured by sling phychrometer.  

III. VIBRATION & NOISE LEVEL  
Vibration of Centrifugal Fans and Pumps and Associated Motors shall be measured. 
Acceptance criterion for Vibrations and noise level shall be as per technical specification.  
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        IV.  BEARING TEMPERATURE  
Motor, Fan & Pump Bearing Temperature, wherever possible, shall be measured by Surface 
Contact.  

        V.  General Functional Test (Run Test) of all equipment shall be done at site.  
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PROJECT: ---- THERMAL POWER STATION (---x ---MW) PACKAGE : 

VENTILATION SYSTEM  
P.G TEST LOG SHEET FOR AIR WASHER/UAF SYSTEM  

Location/System :    

  A  B  C  D  E  
1  Velocity across Filter (M/Sec.)       

Average velocity (M/Sec.) =  

2  Area of Filter ( M2)   

3  Pump (RPM)  Fan:  Pump :  

  Fan Motor  Pump Motor  

4  Current (Amp)  
R  R  

Y  Y  

  B  B  

5  Voltage (V)  Fan:  Pump :  

6  Bearing temp. Deg. C  Fan:  Pump :  

7  Dry bulb temp (Te)  
 

8  Wet bulb temp (te)   

9  Dry bulb temp (TI)   

10  
Pump Discharge Pressure 
(Kg/cm2)  

 

11  
Pressure drop across the Air 
washer (mm W.C)  

 

12  Noise (dBA)   

13  Vibration  
V  H  A  
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1.00.00     Specification of surface preparation & painting

1.01.00        Surface preparation methods and paint/primer materials shall be of the type specified 
herein. If the contractor desires to use any paint/primer materials other than that specified, 
specific approval shall be obtained by the contractor in writing from the employer for using 
the substitute material. 

1.02.00         All paints shall be delivered to job site in manufacturers sealed containers. Each container 
shall be labelled by the man
number and colour. 

1.03.00       Unless specified otherwise, paint shall not be applied to surfaces of insulation, surfaces of 
stainless steel/nickel/ copper/brass/ monel/ aluminum/ hastelloy/lead/ galvanized steel 
items, valve stem, pump rods, shafts, gauges, bearing and contact surfaces, lined or clad 
surfaces. 

1.04.00           All pipelines shall be Colour coded for identification as per the NTPC Colour-coding 
scheme, which will be furnished to the contractor during detailed engineering. 

1.05.00 SURFACE PREPARATION

1.05.01 All surfaces to be painted shall be thoroughly cleaned of oil. Grease and other foreign 
material. Surfaces shall be free of moisture and contamination from chemicals and solvents. 
 

1.05.02 The following surface preparation schemes are envisaged here. Depending upon requirement 
any one or a combination of these schemes may be used for surface preparation before 
application of primer. 

SP1  Solvent cleaning 

SP2  Application of rust converter (Ruskil or equivalent grade) 

SP3  Power tool cleaning 

SP4  Shot blasting (shot blasting shall be used as surface preparation  
  method for hot worked pipes prior to application of primer) 

SP4*  Shot blast cleaning/ abrasive blast cleaning to SA21/2 (near   white  
  metal) 35-50 microns 

SP5  Shot blasting/ abrasive blasting. 

SP6  Emery sheet cleaning/Manual wire brush cleaning. 

1.06.00          APPLICATION OF PRIMER/PAINT

1.06.01     
application, handling and drying time shall be strictly followed and considered as part of this 
specification. The Dry film thickness (DFT) of primer/paint shall be as specified herein. 

1.06.02       Surfaces prepared as per the surface preparation scheme indicated herein shall be applied 
with primer paint within 6 hours after preparation of surfaces. 

1.06.03       Where primer coat has been applied in the shop, the primer coat shall be carefully 
examined, cleaned and spot primed with one coat of the primer before applying 
intermediate and finish coats. When the primer coat has not been applied in the shop, 
primer coat shall be applied by brushing, rolling or spraying on the same day as the surface 
is prepared. Primer coat shall be applied prior to intermediate and finish coats. 

1.06.04     Steel surfaces that will be concealed by building walls shall be primed and finish painted 
before the floor is erected. Tops of structural steel members that will be covered by grating 
shall be primed and finish painted before the grating is permanently secured. 
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1.06.05     Following are the Primer/painting schemes envisaged herein: 

PS3 - Zinc Chrome Primer (Alkyd base) by brush/Spray to IS104. 

PS3* - Zinc Chrome primer (Alkyd base) by dip coat. 

PS4 - Synthetic Enamel (long oil alkyd) to IS2932. 

PS5 - Red Oxide Zinc Phosphate primer (Alkyd base) to IS 12744 

PS9 - Aluminum paint to IS 2339. 

PS9* - Heat resistant Aluminum paint to IS-13183 Gr.-I (for temperature   
             400 degC  600 degC), IS-13183 Gr.-II (for temperature 200 degC- 400  

                         degC and IS-13183 Gr.-III (for temperature upto 200 degC) 

PS13 - Rust preventive fluid by spray, dip or brush. 

PS14 - Weldable primer-Deoxaluminate or equivalent. 

PS16 -  

PS17 - Aliphatic Acrylic Polyurethane CDE134, %V=40.0(min.) 

PS18 - Epoxy based TiO2 pigmented coat 

PS19 - Epoxy Zinc rich primer (92% zinc in dry film (min.), %VS=35.0(min.) 

PS-20   -            Epoxy based finish paint 

1.06.06     All weld edge preparation for site welding shall be applied with one coat of wieldable 
primer. 

1.06.07     For internal protection of pipes/tubes, VCI pellets shall be used at both ends after sponge 
testing and ends capped. VCI pellets shall not be used for SS components and composite 
assemblies. 

1.06.08     SG membrane walls and other Flue gas swept pressure part surfaces shall be applied with 
appropriate primer for protection of surfaces during transit, storage and erection. 

1.06.09 a) All un-insulated equipments, pipes, valves etc. covered in sub-section A-07 (Steam 
Turbine & Auxiliary system) shall be painted with paint not inferior to Epoxy resin based 
paints with minimum DFT of 150 microns. 

The paint shall be applied in three stages i.e. primer, intermediate and finish coats in 
following manner: 

 Primer coat  Epoxy based zinc phosphate 

 Intermediate - Epoxy based TiO2 pigmented coat 

 Finish coat - Epoxy based finish coat/Two pack polyurethane coat 

b)  Equipment, pipes etc. with high temperature shall be painted with heat resistant 
aluminum paint (to be selected based on the service condition of component as per IS-
13183). Two coats of paint shall be applied with total DFT 40 microns. 

c)  Surface preparation before painting shall be carried out according to requirement 
indicated in this sub-section and international standard. 

1.06.10   A) Specification for the application of Epoxy coating for internal protection of DM tank & other 
vessels/tanks (as applicable) shall be as follows: 

Primer : One coat of unmodified epoxy resin along with polymide hardener. 

Paint : Two (2) coats unmodified epoxy resin along with Aromatic adduct 
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hardener. 

Total thickness of primer and paint should not be less than 400 microns. 

 B) Specification for application of chlorinated Rubber paint for external protection vessel, 
tanks, piping, valves & other equipments shall be as follows: 

i) For Indoor vessel, tanks, piping, valves & other equipments: 

 (a) Surface preparation shall be done either manually or by any other approved 
method. 

 (b) Primer coat shall consist of one coat of chlorinated rubber based zinc 
phosphate primer having minimum DFT of 50 microns. 

 (c) Intermediate coat (or under coat) shall consist of one coat of chlorinated rubber 
based paint pigmented with Titanium dioxide with minimum DFT of 50 microns. 

 (d) Top coat shall consist of one coat of chlorinated rubber paint of approved shade 
and colour with glossy finish and DFT of 50 microns. 

  Total DFT of paint system shall not be less than 150 microns. 

ii) For Outdoor vessel, tanks, piping, valves & other equipments: 

 (a) Surface preparation shall be blast cleared using non-siliceous abrasive after 
usual wire brushing, which shall conform to Sa 2-1/2 Swiss Standard. 

 (b) Primer coat shall consist of one coat of epoxy resin based zinc phosphate 
primer having minimum DFT of 100 microns. 

 (c) Intermediate coat (or under coat) shall consist of epoxy resin based paint 
pigmented with Titanium dioxide with minimum DFT of 100 microns. 

 (d) Top coat shall consist of one coat of epoxy paint suitable pigmented of approved 
shade and colour with glossy finish and DFT of 75 microns. Additionally finishing 
coat of polyurethane of minimum DFT of 25 microns shall be provided. 

  The paint may be applied in one coat, in case high built paint is used, otherwise 
two coats shall be applied. 

  Total DFT shall not be less than 300 microns. 
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SUB-SECTION: C-3 
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