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PERFORMANCE GUARANTEES TO BE DEMOSTRATED AT SITE 
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1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10

The data logged in the data logger shall be given to BCGCL in soft form for reference immediately after 
the test, which should be readable in BCGCL computer. In case, any software is required, the same 
shall be supplied to BCGCL without any extra cost to BCGCL/BHEL. The testing agency shall 
simultaneously submit their final report to both Contractor as well as BCGCL/BHEL.

To ascertain the fulfillment of Guarantees of the Cooling Towers, the test results of the tower tested 
through  approved testing agency shall be considered for PG test evaluation and based on the test 
result, the liquidated damage if applicable shall be levied for all the Cooling Towers.

The Performance / Acceptance test shall be carried out as per the standard procedure included in the 
specification.
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Each equipment shall be guaranteed to meet the performance requirement as specified.

The cold-water temperature of 33 Deg C shall be guaranteed for the design conditions of CW flow, 
range, ambient WBT and RH as per the performance test procedure of cooling tower attached 
herewith.

All costs associated with the tests including cost associated with the supply, calibration shall be 
included in the bid price.

PERFORMANCE GUARANTEES:

Instruments required for conducting the PG Test shall be as per 'CT PG Test Procedure' attached in the 
specification.   

The performance test of the Cooling Tower shall be carried out by the Contractor  in presence of 
BCGCL/BHEL. The testing agency proposed by the Contractor shall be approved by BCGCL/BHEL. 

Performance test of Cooling Tower ( IDCT) as per the test procedure elaborated elsewhere in the 
specification for demonstration of guaranteed Cold CW Water Temperature at design conditions shall 
be carried out at site. The cold CW water temperature as specified shall be guaranteed by the bidder 
for the design condition of CW flow, range, ambient wet bulb temperature relative humidity and 
guaranteed power consumption.

PG test of Cooling Tower (IDCT) shall be carried out by the contractor within one year of successful 
completion of trial operation of the cooling tower and at a time when the atmospheric conditions are 
within limits of deviation from the design conditions as specified, preferably in the period from May to 
September. If Unit trial operation falls in these months then PG test of IDCT can be clubbed with Unit 
trial operation.
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Apart from above performance guarantees, bidder shall guarantee the total Power consumption per 
Cooling Tower, for the cooling tower fans.

Fan Power Consumption (KW) and CW Pumping Head:

The total fan Power Consumption (KW) and the IDCT Pumping head (MWC) within bidder’s terminal 
points shall not exceed the respective maximum limits specified in Technical Data Part-A.

Bidder shall submit the total fan Power Consumption (KW) and IDCT pumping head calculation along 
with his technical offer for reference. 

The IDCT pumping head specified limit is inclusive of static head plus frictional losses including 10% 
margin on frictional losses.

Bids with total fan power consumption (KW) and the IDCT pumping head (MWC) more than the 
specified maximum limits shall not be accepted.

No advantage shall be given to any bidder for total fan power consumption (KW) and IDCT pumping 
head (MWC) offered less than specified maximum limits.

The bidder’s Cooling Tower thermal design shall take care of above aspects including maximum and 
minimum permissible plan dimensions indicated in Technical Data Part-A.

The bidder shall substantiate the IDCT pumping head with calculations in the event of order and same 
shall be subjected to approval. IDCT pumping shall be calculated as follows:

The static head for calculating IDCT pumping head shall be considered up to top elevation of top most 
hot water distribution header.

Frictional losses for pipes shall be as per William & Hazen formula with C = 100. Frictional losses for 
various valves & fittings e.g. Miter bends, valves, tees, reducers etc. shall be as per crane handbook. Ft 
Value for fitting friction drop calculation to be considered as 0.01 for all sizes greater than 600NB.The 
frictional losses shall be computed considering 10% margin on same.
William & Hazen formula: V = 0.85 X C X (i)^0.54 X (d/4)^0.63.

In case during performance guarantee tests it is found that the equipment/system has failed to meet the 
guarantees, the Contractor shall carry out all necessary modifications and/or replacements to make the 
equipment/system comply with the guaranteed requirements at no extra cost to the BHEL / BCGCL and 
re-conduct the performance guarantee test(s) with BHEL /BCGCL's consent. 

However, if the specified performance guarantee(s) are still not met even after the above modifications/ 
replacements within ninety (90) days or a reasonable period allowed by the customer, after the tests 
have been completed, BHEL/ BCGCL will have the right to accept the equipment / system after 
assessing the deficiency in respect of the various ratings, performance parameters and capabilities and 
recover from the contract price an amount equivalent to the damages as determined by BHEL/ BCGCL. 
Such damages shall, however be limited to the cost of replacement of the equipment(s) / system(s) 
replacement of which shall remove the deficiency so as to achieve the guarantee performance.

It is bidder’s responsibility to design the cooling tower and its components to meet the performance 
requirements at given design conditions while complying to all the technical constraints specified in 
technical specification.
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2.11

2.11.1

2.11.2

2.11.3

Rate of LD

Rs  1400000.0 /-

3 The purchaser is, however, not bound to accept the equipment and reserves the right to reject it if the 
actual values exceed beyond the plant design limits.

The liquidated damages (LD) shall be prorated for the fractional parts of the deficiencies.

Guarantee

Per Cooling Tower - For every KW of aux power consumption 

If the performance guarantee(s) specified above are not met by the Contractor even after the 
modifications and/or replacements mentioned, BHEL / BCGCL will accept the equipment / system only 
after levying liquidated damages against the Contractor and such liquidated damages shall be 
deducted from the Contract Price.

AMOUNT OF LIQUIDATED DAMAGES FOR SHORTFALL IN GAURANTEED PARAMETERS:

If the performance guarantee(s) are not met by the Contractor during PG Test, it will be
concluded that, the equipment has failed to meet the guarantee(s) and action shall be taken as per the 
Contract Requirement. 
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CT PG Test Procedure 

 

INTRODUCTION 

 

1.1   Scope 

This document, hereinafter referred to as the “Test Procedure”, describes the 

procedures for conducting the Cooling Tower Thermal Performance Test at NTPC 

Station, hereinafter referred to as the “Plant”. This Test Procedure contains guidelines 

for conducting the test, the test set-up, list of test instrumentation, data to be acquired, 

and equations to be used for the calculation of results. 

 

1.2   Test Goal 

The goal of the Test is to accurately determine the thermal performance of the cooling 

tower for contractual acceptance. 

 

1.3   Tower Description 

The cooling tower, located at the ------ (Name of the Plant) is --- (no.) cell 

mechanically induced draft cooling tower with ……..type fill. The cooling tower 

operates with …. No of cells in service and ------ cell in standby mode. Each cell has 

one (1) fan. The cooling tower guaranteed power consumption at motor inlet is …….. 

KW. Hot circulating water is supplied to the tower through a ….. (dia of header) return 

header and distributed to both sides of each cell through risers. Cold water drains from 

each cell into a common basin beneath the tower, and exits the tower through a 

common channel. 

 

1.4   Commercial Items 

Testing shall be in accordance with CTI ATC-105 (2000), and in accordance with the 

Contract. Any inconsistencies between any of the provisions in this Test Procedure, 

and/or any of the Appendices herein, shall be resolved by giving precedence in the 

following order: 

I. The Contract 

II. This Test Procedure and any Authorized Modifications 

II. Governing Performance Test Code(s) and Standards 

 

1.5   Parties to the Test 

The three (3) parties to the performance test are as follows: 

Owner: NTPC 

Contractor / Manufacturer:  

Testing Subcontractor 

 

The Testing Subcontractor shall appoint a Test Director to be in charge of all testing 

activities. Representatives for each party identified above shall be designated to 

observe the test, confirm that it was conducted in accordance with this Test Procedure, 

and if necessary, shall have the authority to approve any agreed upon test exceptions in 

writing. A joint protocol should be signed by all the parties before the test declaring 

that cooling tower is fit for the test in all respect. 
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2.0   References and Definitions 

 

2.1   Test Codes and Standards 

The following list of Codes and Standards shall be used in part in the testing of the 

Cooling Tower as deemed applicable by the Contractor: 

•  CTI ATC-105 (2000) Acceptance Test Code for Water Cooling Towers 

 

2.2   Constants and Unit Conversions 

Code-specific conversion factors required for use in the determination of test results 

shall be in accordance with CTI Bulletin STD-145(95). 

 

2.3   Property Data 

The psychometric calculations are based on ASHRAE formulations, if required. 

 

2.4   Defined Terms and Abbreviations 

Any capitalized terms that are not separately defined in this Test Procedure shall have 

the meaning for that term as defined by the Contract. 

 

ASHRAE American Society of Heating, Refrigerating and Air-Conditioning 

Engineers 

ASME American Society of Mechanical Engineers 

Guarantee Performance parameter guaranteed by the Contract 

DAS  Data Acquisition System 

RTD Resistive Temperature Device 

Test Director Responsible for the coordination and direction of the performance 

tests in accordance with this Test Procedure 

Test Procedure This document 

Test Run Period of time in which testing parameters are collected. 

 

3.0   Test Overview 

 

3.1   Test Description 

 

The goal of the Test is to accurately determine the thermal performance of the cooling 

tower. The Test will be performed under the general guidelines of the CTI ATC-105 

(2000). The Test will consist of measurements of circulating water flow rate, fan motor 

power consumption, air and water temperatures, wind speed and direction, and 

barometric pressure. 

 

“These measured test parameters will be evaluated with the manufacturer supplied 

thermal performance curves to determine the thermal performance of the tower by 

comparing predicted cold water temperature with test cold water temperature.” 

 

3.2   Responsibilities 
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The responsibilities for each of the involved parties to the test are as follows: 

 

Owner Responsibilities 

 

• Operate the tower such that the manufacturer specified limits are not exceeded. 

• Provide a stable heat load to the tower sufficient for testing. 

• Provide a stable electrical power source for all temporary test instrumentation 

and equipment required to perform the Test. The Test equipment will require a 

standard 110 volt single phase AC power source for the data acquisition system 

and the psychrometers. 

• Allow full access for the Testing Subcontractor to setup temporary 

instrumentation, and to record measurements manually if applicable. 

 

Contractor / Manufacturer Responsibilities 

 

• Overall Test coordination of all on-site logistical activities in support of the 

           Performance Test. 

• Designate the necessary personnel to witness the execution of the Performance 

Test, including a witness who shall have the authority to agree to any 

revisions/deviations to the Test Procedure. 

• Provide an electrician to obtain fan power measurements at the direction of the 

Testing Subcontractor. 

• Correct any defects that may occur that prevent the safe and reliable operation 

of the Tower. 

• Coordinate with control room operations prior to and during the test. 

• Provide access via ladders, man lifts, or scaffolding as needed including access 

to pitot taps. 

 

Testing Subcontractor Responsibilities 

 

• Provide temporary test instrument data acquisition system and NIST-traceable, 

calibrated, temporary test instrumentation. 

• Calibrate temporary test instrumentation prior to the Test. 

• Install temporary test instrumentation with Contractor assistance as needed. 

• Prepare this Test Procedure and make changes, as needed. 

• Analyse the test results and prepare a Test Report following the completion of 

the Test. 

• Provide a Test Director who shall direct, coordinate and oversee the Test 

activities, and ensure that the Test is executed per this Test Procedure. 

 

Test Director Responsibilities 

 

• The Test Director, or acting designee, shall be present during the entire testing 

period. 

• Keep a test log to note any Plant Upsets which may cause the test data to 

violate the stability criteria listed in this Test Procedure. 
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• Ensure that the Test is conducted in accordance with this Test Procedure, or 

record any deviations with agreement by the parties to the Tests, where 

necessary / applicable. 

• Coordinate and direct the Test. 

• Train and organize test data collectors, as needed. 

• Effect proper safety compliance for onsite Testing Subcontractor personnel. 

• Communicate with the Contractor and Owner 

• Distribute copies of all raw Test data to all parties following the Test 

 

3.3   Condition of Equipment 

 

At the time of testing, the tower shall be clean and in good operating condition. 

Specific items that shall be checked prior to the start of testing are listed in Table 3-1. 

Table 3-1: Required Conditions of the Tower 

 

# Condition 

 

1. The water distribution system shall be essentially free of foreign materials that 

may impede the normal flow of water. 

2. All mechanical equipment shall be in good operating condition. Fans shall be 

rotating in the correct direction, and pitched properly. 

3. The fill and drift eliminators shall be essentially free of algae and other foreign 

materials that may impede normal air flow. 

4. The water in the cold water basin shall be at normal operating elevation. 

 

 

 

 

3.4   Pre-Test Preparation  

 

The following pre-test preparations shall be executed under the direction of the Test 

Director: 

 

Contractor / Manufacturer 

 

1. Verify the condition of the equipment meets the requirements of Section 3.3. 

2. Verify the tower is well balanced prior to flow measurements. If required, 

appropriate rectification action to be taken to make it ready for the test 

 

Testing Subcontractor 

 

1. Verify the primary measurements against the secondary measurements and station 

indications if applicable. 

2. Verify all data acquisition systems are running and recording data per Section 

4.0. 

3. Manual data sheets, shown in Appendix B and data collector requirements shall be 

determined and made available prior to testing. 
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4. Any deviations to this Test Procedure identified prior to testing shall be identified 

and agreed upon in writing by the parties to the test. 

5. Test equipment will be checked to insure proper operation prior to testing including 

temperature comparisons. 

 

Design Operating Conditions 

 

The Design Operating Conditions of the cooling tower are given in Table 3-2 below. 

 

Table 3-2: Design Operating Conditions 

 

Parameter Units Value 

 

• Circulating Water Flow Rate (m3/hr)  

• Hot Water Temperature (°C) 

• Cold Water Temperature (°C)  

• Inlet Air Wet-Bulb Temperature (°C)  

• Ambient Wet-Bulb Temperature (°C)  

• Guaranteed Power consumption at motor inlet /cell (KW)  

• Guaranteed Power consumption at motor inlet /tower (KW)  

• Barometric Pressure (in Hg) 

 

Every effort shall be made to conduct the Test as close to the design operating 

conditions as possible. The maximum permissible variations from the design operating 

conditions are given in Table 3-3 below. 

 

Table 3-3: Maximum Permissible Variation from Design Operating Conditions 

 

Parameter Limit 

 

• Circulating Water Flow Rate ± 10 % 

• Range ± 20 % 

• Ambient Air Wet-Bulb Temperature (As per manufacturer’s performance curve)  

not exceeding +_8.5 deg C 

• Fan Motor Power Per Cell ± 10 % 

• Barometric Pressure 1 in Hg 

• Wind Speed 

o < 4.5 m/s for the 60 Minute Average, 

o < 7.0 m/s for the 1 Minute Moving 

o Average Throughout the 60 Minutes 

 

The Test conditions shall meet the constancy requirements of ATC-105 given in 

Table 3-4 below. 

 

Table 3-4: Required Constancy of Test Conditions During the Test 

 

Parameter                               Constancy of Test Conditions 
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Circulating Water Flow Rate     ± 2 % 

Heat Load & Range      ± 5 % 

Ambient/Inlet Air Wet-Bulb Temperature*             ± 1 °C / hour 

Ambient/Inlet Air Wet-Bulb Temperature   ± 1.5 °C 

maximum deviation of a reading from the test 

 

* Limit on the liner least squares trend 

 

 

3.6   Test Methodology 

 

3.6.1   The Test shall be conducted in general accordance with CTI ATC-105. 

 

3.6.2   The Test shall be performed on the entire tower as a whole. The circulating water  

   flow rate and fan power of all operating cells shall be within ± 10% of the 

average of    the tower. Fan blades shall be adjusted within allowable range of 

operation so that    test power consumption shall be as close as possible to 

guaranteed power con-    sumption. 

 

3.6.3   The heat load on the tower should be steady for a minimum of thirty (30) minutes  

   prior to the start of testing. 

 

3.6.4  Test parameters should be measured for as long as Test conditions permit. The Test director 

will review the data and select one (1) Test Run that is one (1) hour in duration based on 

stability criteria. The most stable hour of data will be utilized to cal culate the tower 

performance. Data stability will be determined by the Test Agency  engineer and DAS 

software. The averaged data from the most stable Test run shall be  evaluated with the 

manufacturer’s performance curves given in Appendix A to determine the tower performance. 

 

3.6.5   Test parameters will be measured from a combination of temporary test instruments 

   supplied by the Performance Testing Agency and permanent plant 

instrumentation,    see Appendix C. The calibrated accuracy of all instruments 

shall meet the require    ments of ATC-105. Instrument readings will be 

recorded by the plant control systems,   temporary data acquisition system, and manually 

by test personnel. 

 

3.6.6   Prior to testing, all thermal probe outputs will be compared in a water bath to verify 

   that the probes were not damaged in shipment. Only probes which read less 

than     ±0.1°C from the water bath average will be used. 

 

3.6.7   Manufacturer’s recommended operating guidelines shall be followed throughout all 

   testing. No equipment shall be operated outside of its design limits. To the 

extent     practical, systems will be in automatic control during the tests. Any 

deviation from    standard operation should be noted and approved by all parties 

to the Test. 

 

3.6.8   Should any adjustment to the tower circulating water flow rate be necessary, throt 

   tling should be attempted at the pump discharge and condenser valves in order 
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to     maintain clean full flow profiles in the risers for the water flow 

measurements. After 

  Testing, any flow control will be at the discretion of plant operations. 

 

3.6.9   All flows to and from the tower shall remain steady during each Test Run. If possible, 

  the blow down shall be isolated and the makeup flow shall remain steady during each 

  Test Run. 

 

3.6.10   A test log should be kept by the Test Director to note any Plant Upsets which may 

    cause the test data to violate the stability criteria or operational limits 

listed in the 

  Test Procedure and cause test interruption. 

3.6.11   Data recorded during a Plant Upset (Plant Upsets may include circulating pump trip, 

   fan power trip or unexpected weather changes) shall be omitted from the test 

average    and not included in the calculation of the test results. Unless otherwise 

specified, the    Performance Test shall resume at a minimum of thirty (30) minutes 

following the re   covery of stability. The Test Runs shall be extended for a period 

of time equal to the    duration of the test interruption. 

 

3.7   Proposed Test Schedule 

 

  The proposed test schedule is provided in Table 3-5 below. The schedule is subject to 

   change. 

 

Table 3-5: Proposed Schedule for Test Agency Personnel 

 

Activities        Estimated Hours 

Install Equipment        10 

Measure water flow at the header, Conduct Test    8 

Pack equipment, Calculate Preliminary Results    8 

 

 

4.0   Test Measurements 

 

4.1   Measurement Methodology 

 

4.1.1   Test measurements shall be recorded with a combination of temporary installed and 

   permanent plant instrumentation. A complete list of measurements can be 

found in    Appendix C. 

 

4.1.2   Primary measurements are defined as those used to calculate test results. 

 

4.1.3   Secondary measurements are defined as those that do not enter into the calculation of 

  the results. These measurements shall be used as a quality indicator of the test. 

 

4.1.4   All instrumentation for the recording of primary measurements shall be calibrated 

   prior to the performance test in accordance with ATC-105 (2000). Calibration 
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records   for all test instrumentation will be provided when equipment arrives on site 

prior to    testing. 

 

4.1.5   A temporary installed data acquisition system (DAS) shall be utilized to acquire the 

   majority of the test data. Data recorded digitally shall be collected every thirty 

(30)    seconds. 

4.1.6   Manually recorded data shall be recorded once per test run unless specified other 

   wise. 

 

 

5.0   Calculation Methodology 

 

5.1   Calculation Overview 

This section outlines the steps for determining the Cooling Tower Thermal 

Performance. 

 

The following test parameters are evaluated as part of the Test: 

 

1. Water Flow Rate 

2. Hot Water Temperature 

3. Cold Water Temperature 

4. Ambient Air Wet-Bulb Temperature 

5. Ambient Air Dry-Bulb Temperature 

6. Barometric Pressure 

7. Fan Motor Power 

8. Wind Speed 

 

The calculation of Tower Performance will be estimate as described in the Section 5.2 

and 5.3 below. 

 

5.2   Determination of predicted Cold Water Temperature for Cooling Tower  

 

The data for each parameter is displayed and averaged for a sliding one hour window 

throughout the entire data set. Limits from the ATC-105 code are applied to the 

parameter averages.  

 

The cold water temperature shall be read from the performance curves for 90%, 

100% and 110% of rated flows at test wet bulb temperature andrange. The three points 

thus obtained from performance curves are plotted to obtain a cross plot, which is a 

relation between water flow and cold water temperature. 

 

The test water flow is corrected for difference in fan power consumption from design 

values as follows: 

 

Corrected test water flow 

 

= (Test Water Flow) x (Design Power Consumption/ Test Power Consumption)1/3 
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From the cross plot obtained above the predicted cold water temperature shall be read 

at corrected test water flow. 

 

5.3   Test Acceptance Criteria 

 

The acceptance criteria of the test is defined as: “For the cooling tower, if the test 

cold water temperature is less than or equal to the predicted cold water temperature as 

calculated based on methodology given in Section 5.2,the tower is deemed to have met 

the guarantee.” 

 

A maximum tolerance of 0.3 deg C in cold water temperature shall be allowed to take 

care of design and instrument inaccuracies. 

 

6.0   Reporting Requirements 

 

6.1   Data Delivery 

 

A copy of all data sheets and logged data will be furnished to all parties at the 

completion of the test prior to demobilization. 

 

6.2   Test Report Delivery 

 

The Performance Test Report shall be completed within thirty (30) days of the 

completion of the Test. The final thermal performance report for the cooling tower 

detailing shortfall in test cold water temperature from predicted cold water temperature 

to be issued. The reports to be electronically submitted in an Acrobat PDF format to 

the test purchaser and owner of the tower, NTPC also at the same time. 

 

6.3   Final Test Report Requirements 

 

The Performance Test Report shall include: 

 

- A copy of all data sheets and raw data required by this procedure. 

- A copy of the manufacturer’s data including the performance curves. 

- A description of the cooling tower with its orientation. 

- A sketch of the installation showing the measurement location of circulating water 

flows, temperatures, wind speed, barometric pressure, etc. 

- Date and time of test runs start and finish. 

- Description of conditions under which the test runs were conducted. 

- Summary and discussion of the Test results. 

- Notes on any unusual observations, data, or conclusions. 

- Signed pre-test agreements. 

- Any mutually-agreed upon deviations to the Test Procedure (if applicable). 

- Instrument calibration data including instrument calibration forms will be supplied 

for any temporary test instrumentation used to obtain data for the test. 
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APPENDIX C 

Primary and Secondary Measurements 

 

 

PRIMARY TEST MEASUREMENTS 

 

Primary measurements are defined as those used to calculate test results. They will be 

recorded if an electronic interface to the data can be established. A temporary test Data 

Acquisition System (DAS) shall be used to monitor the majority of the precision test 

pressures and temperatures. The test DAS will include at least one (1) data logger 

connected to a laptop computer. Automatically monitored parameters will be scanned 

a minimum of once every 30 seconds using the test DAS. If the data acquisition 

system is not available for testing, primary measurements will be manually recorded 

every five (5) minutes. Location of instruments shall be as per specification. 

 

Primary measurements will be based on the following: 

 

1. Circulating water flow rate will be determined by Pitot tube traverses provided at 

site. An air-over-water manometer will be used to measure the differential pressure 

between the impact and the static ports of the pitot. The circulating water flow rate is 

anticipated to remain steady throughout the mobilization. The water flow to the tower 

will be measured once, and then checked before each test run by monitoring the 

manometer differential pressure at the midpoint of the header. The discharge pressure 

of the circulating pumps, the power consumption of the pumps, and other plant data 

shall be monitored if available to insure the circulating water flow rate to the tower is 

steady throughout the test. 

2. Hot water temperature shall be measured with two (2) RTDs installed in a flowing 

well in at least one (1) of the taps at the supply header upstream of first riser. Hot 

water temperature may be measured in multiple taps if necessary. 

3. Cold water temperature shall be measured in cooling tower outlet channel with a 

grid of at least nine (9) RTD’s installed in the channel at the discharge of the cold 

water basin. 

4. Ambient air wet-bulb temperature will be measured in front of the air inlets using 

RTDs installed in sixteen (16) CTI - compliant mechanically aspirated psychrometers 

located at eight (8) equal area points suspended from ropes on each side of the tower. 

5. Ambient air dry-bulb temperature will be measured in front of the air inlets using 

RTDs installed in two (2) of the psychrometers used to measure ambient air wet-bulb 

temperature. To measure Ambient WBT & DBT, RTDs are to be installed preferably 
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at location approximately 1.5 m above basin curb elevation, not less than 15 m or more 

than 100 m to windward of the cooling tower or at a suitable location after mutual 

agreement. 

6. Fan motor power readings for the tower will be made at the motor control 

switchgear with a test agency calibrated wattmeter. Voltage and amperage 

measurements will be taken for plant reference and line loss calculations as required. 

7. Barometric pressure will be measured with a calibrated barometer near the 

temporary DAS. 

8. Make up water flow and temperature shall be measured with permanent plant 

instrumentation. If permanent plant instrumentation is not available, makeup water 

flow shall be approximated from the tower evaporation rate, and makeup water 

temperature shall be measured with a temporary installed RTD. 

 

 

 

SECONDARY MEASUREMENTS 

 

Secondary variables are measured variables that do not enter into the calculation of the 

results. Secondary measurements are recorded as a quality indicator of the test. 

Information Only variables may be recorded for the Test Director’s information. 

 

Secondary measurements shall include the following: 

 

The ambient wind speed will be measured with a calibrated RM Young meteorological 

station placed upwind of the tower in an open and 

unobstructed location beyond the influence of the inlet air 
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SUB VENDOR LIST

TECHNICAL SPECIFICATION  
INDUCED DRAFT COOLING TOWER

2000 TPD BCGCL COAL TO AMMONIUM NITRATE - LSTK-1

PE-TS-544-165-W001

Rev. No. 00  

07.05.2026



PE-TS-520-165-W001
Rev. No. 00  
Date : 05/11/2024

Sl No Item Supplier Place Remark

1 PIPES-MS- (BLACK/ GI) AS PER IS IS:3589 >1000NB
STEEL AUTHORITY OF INDIA LIMITED ROURKELA
WELSPUN ANJAR SAW UPTO 2600 NB
WELSPUN BHARUCH SAW UPTO 1300 NB
MAN INDUSTRIES INDORE SAW UPTO 1400 NB
SAMSHI VADODARA  SAW 450 TO 2540 NB
MUKAT TANKS & VESSELS TARAPUR SAW 200 TO 1200 NB
MUKAT PIPES RAJPURA SAW UPTO 1800 NB
LALIT PIPES AND PIPES LTD THANE SAW 350 TO 1400 NB
RATNAMANI CHATRAL SAW 600 TO 2600 NB
RATNAMANI KUTCH SAW 400 TO 3600 NB
PSL HOLDINGS LIMITED DAMAN SAW 450 TO 1600 NB
PSL INTERNATIONAL LTD. CHENNAI SAW 450 TO 1600 NB
PSL LIMITED KUTCH SAW 450 TO 1600 NB
PSL LIMITED VISAKHAPATNAM SAW 450 TO 1600 NB
JCO PIPES CHHINDWARA SAW UPTO 1600 NB
SURYA GLOBAL STEEL TUBE LTD  ANJAR SAW UP TO 2032 OD
CAPACITE STRUCURES PVT LTD THANE 406.4 MM TO 3874 MM 

OD2 PUMP -SUBMERSIBLE>= 30KW
KSB NASHIK  130 KW
KIRLOSKAR BROTHERS LTD KIRLOSKARWADI
AQUA MACHINERY AHMEDABAD UP TO 235 KW
WPIL GHAZIABAD

3 FAN ASSEMBLY-COOLING TOWER
PAHARPUR COOLING TOWERS LTD SAHIBABAD WITH SOLID FAN 

BLADES 288" AND 336 " 
DIA, WITH FOAM CORED 
FAN BLADES WITH 10 
METERS AND 10.97 
METERSPAHARPUR COOLING TOWERS LTD BHASA 60" TO 288" FAN DIA

PAHARPUR COOLING TOWERS LTD KOLKATA 60" TO 288" FAN DIA
M/s MAYA FANS AIR ENGG PVT LTD DEWAS UP TO 11 METER FAN 

DIAAMALGAMATED INDUSTRIAL  
COMPOSITES PVT LTD

NASHIK UP TO 11 METER FAN 
DIA

4 GEAR BOX -COOLING TOWER
PAHARPUR COOLING TOWERS LTD SAHIBABAD
PAHARPUR COOLING TOWERS LTD KOLKATA
NEW ALLENBERRY WORKS KOLKATA
ELECON ENGINEERING VALLABH

VIDYANAGAR

PREMIUM ENERGY TRANSMISSION 
LTD.

FALTA
5 DRIVE SHAFT-CARBON FIBRE  -COOLING TOWER

TECHNICAL SPECIFICATION  
INDUCED DRAFT COOLING TOWER

1 X 800 MW NTPC SIPAT STPP Stage-III

All sub vendors / makes of equipment shall be subject to BHEL/ Customer approval in the event of order 
without any implication
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PE-TS-520-165-W001
Rev. No. 00  
Date : 05/11/2024

TECHNICAL SPECIFICATION  
INDUCED DRAFT COOLING TOWER

1 X 800 MW NTPC SIPAT STPP Stage-III
M/S EUROFLEX TRANSMISSION (INDIA) 
PVT LTD

PAHARPUR COOLING TOWERS LTD SAHIBABAD
AMALGAMATED INDUSTRIAL  
COMPOSITES PVT LTD

NASHIK

NORTH STREET COOLING TOWERS GHAZIABAD
6 DRIVE SHAFT SS-COOLING TOWER

PAHARPUR COOLING TOWERS LTD  SAHIBABAD
PAHARPUR COOLING TOWERS LTD KOLKATA
NORTH STREET COOLING TOWERS GHAZIABAD

7 LT MOTOR
ABB FARIDABAD UPTO 55KW 
ABB BANGALORE 
JYOTI LTD. VADODARA 
TIPM JAPAN UPTO 15 KW (NON 

FLAME PROOF) 

HYOSUNG SOUTH KOREA 
WEG BRAZIL 
HYUNDAI SOUTH KOREA 
LHP SOLAPUR 
CGL AHMEDNAGAR RQP, FOR FLAME 

PROOF MOTOR 

TMEIC JAPAN (NAGASAKHI) 
﻿NGEF BANGALORE UPTO 15 KW 
BHARAT BIJLEE MUMBAI RQP, FOR FLAME 

PROOF ALSO 

KEC BANGALORE/ 
HUBLI* 

*UPTO 90KW, RQP, FOR 
FLAME PROOF ALSO 

MARATHON KOLKATA RQP (UPTO 690V & 600 
KW) FOR FLAME PROOF 
ALSO 

ABB SWEDEN UPTO 55KW 
HAVELL NEEMRANA UP TO 90KW 
KAWAMATA JAPAN UP TO 75 KW 
TIPS JAPAN UP TO 45KW 

8 GI CONDUITS BIS APPROVED MAKE
9 GI CONDUIT (EPOXY PAINTED) BIS APPROVED MAKE
10 FLEXIBLE  CONDUITS ( LEAD COATED)

PLICA INDIA PVT. LTD GHAZIABAD 
11 FLEXIBLE CONDUIT (PVC COATED) REPUTED MAKE
12 CABLE GLANDS

ALLIED TRADERS & EXPORTERS NOIDA
ARUP ENGG & FOUNDARY WORKS KOLKATA
BALIGA LIGHTING EQPT.PVT.LTD. CHENNAI
COMMET BRASS PRODUCTS MUMBAI
DOWELLS MUMBAI
ELECTROMAC INDUSTRIES MUMBAI
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120-3042222



388 BHARE, TALUKA MULSHI, POST 
GHOTAWADE,    PIRANGOOT, 
INDUSTRIAL AREA,     PUNE-412115



388 BHARE, TALUKA MULSHI, POST 
GHOTAWADE,    PIRANGOOT, 
INDUSTRIAL AREA,     PUNE-412115





120-3042222







04-00MM-0011 Rev.18 All rights reserved

Page No.: IN- 33

310301 : PRESSURE GAUGES

 

 

 

CODE NAME 
 
 

1 . P3185 
 

 
 

INDIA 
 

2 . P3477 

(standard normal type) 
 
 
 

 
NESSTECH INSTRUMENTS  PRIVATE LIMITED 

 

 
3 . P3483 WIKA INSTRUMENTS INDIA PVT.LTD 

 

 
4 . P0081 A N INSTRUMENTS PVT. LTD. 

 

 
5 . P3103 BAUMER TECHNOLOGIES INDIA PVT. LTD.(FORMERLY WAAREE INSTRUM 

 

 
6 . P3496 FORBES MARSHALL (HYD) PRIVATE LIMITED  (Up to 0.6 to 600Kg/cm2) 

 

 
7 . P3466 GAUGES BOURDON INDIA PVT. LTD (Mfg. unit of GIC) 

 

 
8 . P0304 GENERAL INSTRUMENTS CONSORTIUM, 

 

 
9 . P0371 H.GURU INDUSTRIES 

 

 
10 . P3470 ITEC MEASURES PRIVATE LIMITED 

 

 
11 . P0512 MANOMETER (INDIA) PVT. LTD. 

 

 
12 . P3469 MICRO PROCESS CONTROLS 

 

 
13 . P3517 MILLENNIUM INSTRUMENTS LIMITED 

 

 
14 . P0622 PEEJEE ENGG. WORKS 

 

 
15 . P3456 PRECISION MASS PRODUCTS PVT. LTD. 

 

 
16 . P0646 PREMIUM INST. & CONTROLS LTD. 
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310301 : PRESSURE GAUGES

 

 

 

CODE NAME 
 

17 . P3454 THERMAL INSTRUMENT INDIA PVT.LTD. 
 

 
18 . P0874 WALCHANDNAGAR INDUSTRIES LTD. 

 

 
GERMANY 

 

19 . P0212 DRESSER EUROPE S.A. 
 

 
20 . P0880 

 

 
 

ITALY 
 

21 . P0746 
 

 
 

JAPAN 
 

22 . P0558 

WIKA ALEXENDER WIEGAND GMBH & CO. 
 
 
 

 
SPRIANO SPA 
 
 
 

 
NAGANO KEIKI SEISAKUSHO 

 

 
SWITZERLAND 

 

23 . P0690 
 

 
 

U.K. 
 

24 . P0136 

RUEGER SA 
 
 
 

 
BUDENBERG GAUGE CO. LTD. 
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310303 : LOCAL D/P INDICATORS

 

 

 

CODE NAME 

INDIA 
 

1 . P3466 GAUGES BOURDON INDIA PVT. LTD (Mfg. unit of GIC) 
 

 
2 . P3469 MICRO PROCESS CONTROLS 

 

 
3 . P3517 MILLENNIUM INSTRUMENTS LIMITED 

 

 
4 . P3456 PRECISION MASS PRODUCTS PVT. LTD. 

 

 
5 . P0781 

 

 
 

U.K. 
 

6 . P0090 

SWITZER INSTRUMENT CO., 
 
 
 

 
BARTON INSTRUMENT SYSTEMS LIMITED 

 

 
7 . P0198 DELTA CONTROLS LTD. 
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310304 : PRESSURE & D/P TRANSMITTERS

 

 

 

CODE NAME 

GERMANY 
 

1 . P3430 
 

 
 

INDIA 
 

2 . P0151 

VEGA GRIESHABER KG 
 
 
 

 
ABB INDIA LIMITED 

 

 
3 . P0263 EMERSON PROCESS MANAGEMENT (I) PVT. LTD. 

 

 
4 . P3427 ENDRESS+HAUSER (INDIA) PVT. LTD. 

 

 
5 . P0787 HONEYWELL AUTOMATION INDIA LIMITED 

 

 
6 . P3417 SIEMENS LTD. 

 

 
7 . P0891 YOKOGAWA INDIA LIMITED 

 

 
GERMANY 

 

8 . P0735 
 

 
 

JAPAN 
 

9 . P0888 

SIEMENS AG, GERMANY 
 
 
 

 
AZBIL CORPORATION (Formerly YAMATAKE CORPORATION) 

 

 
10 . P0892 YOKOGAWA ELECTRIC CORPORATION 

 

 
SINGAPORE 

 

11 . P0262 EMERSON PROCESS MGT SINGAPORE LTD 
 

 
12 . P0740 

 

 
 

U.S.A. 
 

13 . P0363 

SMAR SINGAPORE PTE. LTD. 
 
 
 

 
HONEYWELL INC., 

 

 
14 . P0544 MOORE PRODUCTS COMPANY 
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310310 : PRESSURE & D/P SWITCHES INCLUDING VOL. SEAL 

 

 

 

CODE NAME 

INDIA 
 

1 . P3427 ENDRESS+HAUSER (INDIA) PVT. LTD. 
 

 
2 . P0379 INDFOS INDUSTRIES LTD. (except vol.seal) 

 

 
3 . P3405 KAUSTUBHA UDYOG 

 

 
4 . P3469 MICRO PROCESS CONTROLS 

 

 
5 . P3456 PRECISION MASS PRODUCTS PVT. LTD. 

 

 
6 . P0781 

 

 
 

JAPAN 
 

7 . P0888 

SWITZER INSTRUMENT CO.,  (except vol.seal) 
 
 
 

 
AZBIL CORPORATION (Formerly YAMATAKE CORPORATION) 

 

 
8 . P0558 

 

 
 

U.K. 
 

9 . P0198 
 

 
 

U.S.A. 
 

10 . P0743 

NAGANO KEIKI SEISAKUSHO 
 
 
 

 
DELTA CONTROLS LTD. 
 
 
 

 
SOR INC. 

 

 
11 . P0899 UNITED ELECTRIC CONTROLS CO. 
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310401 : TRANSPARENT/ REFLEX / BICOLOR MAG.LEVEL GAUGES

 

 

 

CODE NAME 

INDIA 
 

1 . P0151 ABB INDIA LIMITED 
 

 
2 . P3414 BLISS ANAND PRIVATE LIMITED 

 

 
3 . P3181 CHEMTROLS SAMIL  (INDIA) PVT LTD. 

 

 
4 . P3433 FLOWTECH INSTRUMENTS SERVICES 

 

 
5 . P3466 GAUGES BOURDON INDIA PVT. LTD (Mfg. unit of GIC) 

 

 
6 . P3400 NISAN SCIENTIFIC PROCESS EQUIPMENTS PVT. LTD. (Transparent/ Reflex type Level 

Gauge : Upto 600#; Tubular Type   Level Gauges : Upto 150#) 
 

7 . P3186 PUNE TECHTROL PVT.LTD.  (<=300# rating only) 
 

 
8 . P0792 TECNOMATIC (INDIA) PVT. LTD. 

 

 
9 . P3491 V.AUTOMAT & INSTRUMENTS (P) LTD 

 

 
10 . P0871 

 

 
 

AUSTRIA 
 

11 . P0672 
 

 
 

ITALY 
 

12 . P0150 

V.AUTOMAT & INSTRUMENTS (P) LTD.  (upto 300#) 
 
 
 

 
RICHARD KLINGER AG 
 
 
 

 
CESARE BONETTI  SPA 

 

 
13 . P0791 

 

 
 

JAPAN 
 

14 . P0577 
 

 
 

U.S.A. 
 

15 . P0161 

TECHNOMATIC SPA 
 
 
 

 
NIHON KLINGAGE CO. LTD. 
 
 
 

 
CLARK-RELIANCE CORP. 
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310401 : TRANSPARENT/ REFLEX / BICOLOR MAG.LEVEL GAUGES

 

 

 

CODE NAME 
 

16 . P0425 JERGUSON GAUGE & VALVE CO. 
 

 
17 . P0889 TYCO INTERNATIONAL INC.,U.S.A. 
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310402 : LEVEL SWITCHES (FLOAT & DISPLACER TYPE) 

 

 

 

CODE NAME 

GERMANY 
 

1 . P3430 
 

 
 

INDIA 
 

2 . P0151 

VEGA GRIESHABER KG  ((Tuning fork, Capacitance, Radar)) 
 
 
 

 
ABB INDIA LIMITED 

 

 
3 . P3414 BLISS ANAND PRIVATE LIMITED 

 

 
4 . P3181 CHEMTROLS SAMIL  (INDIA) PVT LTD. 

 

 
5 . P3466 GAUGES BOURDON INDIA PVT. LTD (Mfg. unit of GIC) 

 

 
6 . P3186 PUNE TECHTROL PVT.LTD. 

 

 
7 . P3459 SBEM PVT. LTD. 

 

 
8 . P3417 SIEMENS LTD.  ((Ultrasonic, Vibrating Fork, Capacitance, Paddle)) 

 

 
9 . P3491 V.AUTOMAT & INSTRUMENTS (P) LTD 

 

 
10 . P0871 

 

 
 

BELGIUM 
 

11 . P0502 
 

 
 

U.K. 
 

12 . P0408 

V.AUTOMAT & INSTRUMENTS (P) LTD.  (upto 300#  , Non-critical service) 
 
 
 

 
MAGNETROL INTERNATIONAL N.V. 
 
 
 

 
ISA CONTROLS LIMITED 

 

 
13 . P0441 

 

 
 

U.S.A. 
 

14 . P0743 

KDG MOBREY LTD. 
 
 
 

 
SOR INC. 
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310403 : DISPLACER TYPE LEVEL TRANSMITTERS

 

 

 

CODE NAME 

INDIA 
 

1 . P0153 CHEMTROLS INDUSTRIES LTD. 
 

 
2 . P3183 DRESSER VALVE INDIA PVT LTD  (Rating <= 600#) 

 

 
3 . P3491 

 

 
 

BELGIUM 
 

4 . P0502 
 

 
 

FRANCE 
 

5 . P0518 

V.AUTOMAT & INSTRUMENTS (P) LTD 
 
 
 

 
MAGNETROL INTERNATIONAL N.V.  (LVDT) 
 
 
 

 
DRESSER MASONEILAN 

 

 
GERMANY 

 

6 . P0282 
 

 
 

ITALY 
 

7 . P0618 

FOXBORO ECKARDT GmbH 
 
 
 

 
PARCOL SPA  (Pneumatic Transmission only) 
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310404 : NUCLEONIC LEVEL TRANSMITTER

 

 

 

CODE NAME 

GERMANY 
 

1 . P3430 
 

 
 

INDIA 
 

2 . P3465 

VEGA GRIESHABER KG 
 
 
 

 
EIP ENVIRO LEVEL CONTROLS PRIVATE LIMITED 

 

 
GERMANY 

 

3 . P0101 BERTHOLD TECHNOLOGIES GMBH & CO.KG 
 

 
4 . P0238 

 

 
 

U.S.A. 
 

5 . P0439 

ENDRESS + HAUSER  GMBH & CO., 
 
 
 

 
KAY RAY 
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310405 : CAPACITANCE TYPE LEVEL TRANSMITTER 

 

 

 

CODE NAME 

GERMANY 
 

1 . P3430 
 

 
 

INDIA 
 

2 . P3427 

VEGA GRIESHABER KG 
 
 
 

 
ENDRESS+HAUSER (INDIA) PVT. LTD. 

 

 
3 . P3417 

 

 
 

BELGIUM 
 

4 . P0502 

SIEMENS LTD. 
 
 
 

 
MAGNETROL INTERNATIONAL N.V. 

 

 
GERMANY 

 

5 . P0238 ENDRESS + HAUSER  GMBH & CO., 
 

 
6 . P0467 

 

 
 

U.K. 
 

7 . P0441 

KROHNE 
 
 
 

 
KDG MOBREY LTD. 
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310406 : TANK LEVEL INSTRUMENTS

 

 

 

CODE NAME 

INDIA 
 

1 . P0151 ABB INDIA LIMITED 
 

 
2 . P3465 EIP ENVIRO LEVEL CONTROLS PRIVATE LIMITED 

 

 
3 . P0263 EMERSON PROCESS MANAGEMENT (I) PVT. LTD. 

 

 
4 . P3186 PUNE TECHTROL PVT.LTD. 

 

 
5 . P3459 SBEM PVT. LTD. 

 

 
6 . P3417 SIEMENS LTD.  ((Radar Level Transmitter, Guded Wave Radar)) 

 

 
GERMANY 

 

7 . P0238 ENDRESS + HAUSER  GMBH & CO.,  (Non-contact & servo) 
 

 
8 . P0467 

 

 
 

JAPAN 
 

9 . P0816 

KROHNE  (Non-contact type) 
 
 
 

 
TOKYO KEISO CO. LTD. 

 

 
SINGAPORE 

 

10 . P0240 
 

 
 

U.S.A. 
 

11 . P0480 

ENRAF SINGAPORE PTE. LTD. 
 
 
 

 
L & J TECHNOLOGIES 
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310408 : RESITIVE ELECTRODE TYPE LEVEL INSTRUMENT 

 

 

 

CODE NAME 

U.S.A. 
 

1 . P0161 CLARK-RELIANCE CORP. 
 

 
2 . P0706 SCHLUMBERGER RESOURCE MANAGEMENT LTD. 
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310409 : SPECIAL LEVEL SWITCHES (VIBRATION FORK/RF 
ADMITTANCE) 

 

 

 

CODE NAME 

INDIA 
 

1 . P0151 ABB INDIA LIMITED 
 

 
2 . P3465 EIP ENVIRO LEVEL CONTROLS PRIVATE LIMITED 

 

 
3 . P3404 PROTOCONTROL INSTRUMENTS (I) PVT. LTD.  (For Non Critical application) 

 

 
GERMANY 

 

4 . P0238 
 

 
 

U.S.A. 
 

5 . P0743 

ENDRESS + HAUSER  GMBH & CO., 
 
 
 

 
SOR INC. 
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310410 : ULTRASONIC LEVEL TRANSMITTER

 

 

 

CODE NAME 

GERMANY 
 

1 . P3430 
 

 
 

INDIA 
 

2 . P3465 

VEGA GRIESHABER KG 
 
 
 

 
EIP ENVIRO LEVEL CONTROLS PRIVATE LIMITED 

 

 
3 . P3417 SIEMENS LTD. 
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310412 : GUIDED WAVE RADAR

 

 

 

CODE NAME 

GERMANY 
 

1 . P3430 
 

 
 

INDIA 
 

2 . P3427 

VEGA GRIESHABER KG 
 
 
 

 
ENDRESS+HAUSER (INDIA) PVT. LTD. 



04-00MM-0011 Rev.18 All rights reserved

Page No.: IN- 54

310501 : TEMPERATURE ELEMENTS (THERMOCOUPLE, RTD) 

 

 

 

CODE NAME 

INDIA 
 

1 . P3477 NESSTECH INSTRUMENTS  PRIVATE LIMITED 
 

 
2 . P3483 WIKA INSTRUMENTS INDIA PVT.LTD 

 

 
3 . P0151 ABB INDIA LIMITED 

 

 
4 . P3184 ALTOP INDUSTRIES LTD.  (only normal type (MI)) 

 

 
5 . P0201 DETRIV INSTRUMENTATION & ELECTRONICS LTD  (Only Normal Type) 

 

 
6 . P0227 ELECTRICAL & ELECTRONICS CORPORATION, 

 

 
7 . P0232 ELEIND ENGINEERING PVT. LTD.  (Only Normal Type) 

 

 
8 . P3427 ENDRESS+HAUSER (INDIA) PVT. LTD. 

 

 
9 . P3439 EXOTHERM INSTRUMENTS 

 

 
10 . P3466 GAUGES BOURDON INDIA PVT. LTD (Mfg. unit of GIC) 

 

 
11 . P0304 GENERAL INSTRUMENTS CONSORTIUM, 

 

 
12 . P3436 GOA INSTRUMENTS INDUSTRIES PVT. LTD. 

 

 
13 . P0390 INDUSTRIAL INSTRUMENTATION,  (Only Normal Type) 

 

 
14 . P3470 ITEC MEASURES PRIVATE LIMITED 

 

 
15 . P3469 MICRO PROCESS CONTROLS 

 

 
16 . P3517 MILLENNIUM INSTRUMENTS LIMITED 

 

 
17 . P3456 PRECISION MASS PRODUCTS PVT. LTD. 
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310501 : TEMPERATURE ELEMENTS (THERMOCOUPLE, RTD) 

 

 

 

CODE NAME 
 

18 . P3402 PYRO ELECTRIC INSTRUMENTS GOA PVT. LTD.  (A.Thermocouple Assemblies with / 
without Thermowelss; B. RTD Assemblies with / without Thermowells.) 

 
19 . P3507 TECHNO INSTRUMENTS 

 

 
20 . P3420 TEMPSENS INSTRUMENTS (I) PVT. LTD. 

 

 
21 . P3454 THERMAL INSTRUMENT INDIA PVT.LTD.  (All Ranges) 

 

 
22 . P3416 UNICONTROLS INSTRUMENTS PVT. LTD. 

 

 
GERMANY 

 

23 . P0716 SENSYCON ( M/S DEGUSSA AG ) 
 

 
24 . P0884 

 

 
 

HOLLAND 
 

25 . P0807 
 

 
 

JAPAN 
 

26 . P0888 

W.C. HERAEUS GMBH 
 
 
 

 
THERMO ELECTRIC CO. LTD. 
 
 
 

 
AZBIL CORPORATION (Formerly YAMATAKE CORPORATION) 

 

 
27 . P0600 OKAZAKI  MANUFACTURING  CO. 
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310502 : BIMETALLIC THERMOMETER

 

 

 

CODE NAME 
 
 

1 . P3185 
 

 
INDIA 

 

2 . P3477 

 
 
NESSTECH INSTRUMENTS  PRIVATE LIMITED 

 

 
3 . P0081 A N INSTRUMENTS PVT. LTD. 

 

 
4 . P3103 BAUMER TECHNOLOGIES INDIA PVT. LTD.(FORMERLY WAAREE INSTRUM 

 

 
5 . P3496 FORBES MARSHALL (HYD) PRIVATE LIMITED  ((-50 'C to -400'C)) 

 

 
6 . P3466 GAUGES BOURDON INDIA PVT. LTD (Mfg. unit of GIC) 

 

 
7 . P0304 GENERAL INSTRUMENTS CONSORTIUM, 

 

 
8 . P3436 GOA INSTRUMENTS INDUSTRIES PVT. LTD. 

 

 
9 . P0371 H.GURU INDUSTRIES 

 

 
10 . P3470 ITEC MEASURES PRIVATE LIMITED 

 

 
11 . P0468 KROHNE MARSHALL PVT. LTD. 

 

 
12 . P3517 MILLENNIUM INSTRUMENTS LIMITED 

 

 
13 . P3456 PRECISION MASS PRODUCTS PVT. LTD. 

 

 
14 . P3454 

 

 
 

ITALY 
 

15 . P0791 
 

 
 

JAPAN 

THERMAL INSTRUMENT INDIA PVT.LTD. 
 
 
 

 
TECHNOMATIC SPA 
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310502 : BIMETALLIC THERMOMETER

 

 

 

CODE NAME 
 

16 . P0558 NAGANO KEIKI SEISAKUSHO 
 

 
SWITZERLAND 

 

17 . P0690 
 

 
 

U.S.A. 
 

18 . P0827 

RUEGER SA 
 
 
 

 
TREND INSTRUMENT INC. 
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310503 : DIAL THERMOMETER (Hg in Steel/Glass)

 

 

 

CODE NAME 
 
 

1 . P3185 
 

 
INDIA 

 

2 . P3477 

 
 
NESSTECH INSTRUMENTS  PRIVATE LIMITED 

 

 
3 . P3483 WIKA INSTRUMENTS INDIA PVT.LTD 

 

 
4 . P0081 A N INSTRUMENTS PVT. LTD. 

 

 
5 . P3103 BAUMER TECHNOLOGIES INDIA PVT. LTD.(FORMERLY WAAREE INSTRUM 

 

 
6 . P3496 FORBES MARSHALL (HYD) PRIVATE LIMITED  (HG in Steel / Glass); (-50 'C to 600'C)) 

 

 
7 . P3466 GAUGES BOURDON INDIA PVT. LTD (Mfg. unit of GIC) 

 

 
8 . P0304 GENERAL INSTRUMENTS CONSORTIUM, 

 

 
9 . P3436 GOA INSTRUMENTS INDUSTRIES PVT. LTD.  (Liquid filled, Gas filled, Mercury in steel) 

 

 
10 . P0371 H.GURU INDUSTRIES 

 

 
11 . P3470 ITEC MEASURES PRIVATE LIMITED 

 

 
12 . P3469 MICRO PROCESS CONTROLS 

 

 
13 . P3517 MILLENNIUM INSTRUMENTS LIMITED 

 

 
14 . P0622 PEEJEE ENGG. WORKS 

 

 
15 . P3456 PRECISION MASS PRODUCTS PVT. LTD. 

 

 
16 . P3454 THERMAL INSTRUMENT INDIA PVT.LTD. 
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310503: DIAL THERMOMETER (Hg in Steel/Glass) 
 
 
 

CODE  NAME 

17. P0874  WALCHANDNAGAR INDUSTRIES LTD. 
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310504 : RADIATION PYROMETER

 

 

 

CODE NAME 

INDIA 
 

1 . P3420 TEMPSENS INSTRUMENTS (I) PVT. LTD. 
 

 
GERMANY 

 

2 . P0735 
 

 
 

ITALY 
 

3 . P0189 
 

 
 

JAPAN 
 

4 . P0155 
 

 
 

U.K. 
 

5 . P0482 
 

 
 

U.S.A. 
 

6 . P0873 

SIEMENS AG, GERMANY 
 
 
 

 
C.C.R. TECHNICO 

CHINO CORPN. 

LAND INFRARED 

WAHL INSTRUMENTS 
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310505 : TEMPERATURE TRANSMITTER

 

 

 

CODE NAME 

INDIA 
 

1 . P0151 ABB INDIA LIMITED 
 

 
2 . P3427 ENDRESS+HAUSER (INDIA) PVT. LTD. 

 

 
3 . P3417 SIEMENS LTD. 

 

 
4 . P0891 

 

 
 

JAPAN 
 

5 . P3415 

YOKOGAWA INDIA LIMITED 
 
 
 

 
M. SYSTEM CO., LTD.,  (Model No. B6U-B; Model No. 27HU-B) 
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310506: TEMPERATURE SWITCHES

 

 

 

CODE NAME 

INDIA 

1 . P3436  GOA INSTRUMENTS INDUSTRIES PVT. LTD. 
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310507: SPECIAL TEMPERATURE ELEMENTS

 

 

 

CODE NAME 

INDIA 

1. P3513  THERMAL INSTRUMENT INDIA PVT. LTD. 
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310614 : LIMIT/PROXIMITY SWITCHES

 

 

 

CODE NAME 

INDIA 
 

1 . P3445 CAIR EUROMATIC AUTOMATION PVT.LTD.  (Non-critical) 
 

 
2 . P3505 CAIR EUROMATIC AUTOMATION PVT. LTD. 

 

 
3 . P3195 EL-O-MATIC INDIA PRIVATE LIMITED 

 

 
4 . P0608 OSNA ELECTRONICS PVT. LTD.  (Intrinsically Safe Proximity Switches) 

 

 
5 . P3109 PEPPERL + FUCH 

 

 
6 . P3404 PROTOCONTROL INSTRUMENTS (I) PVT. LTD.  (For Non Critical application) 

 

 
7 . P3196 ROTEX MANUFACTURERS & ENGINEERS PRIVATE LIMITED 

 

 
GERMANY 

 

8 . P3108 PEPPERL + FUCH 
 

 
SINGAPORE 

 

9 . P0625 
 

 
 

U.S.A. 
 

10 . P0363 

PEPPERL + FUCHS PTE LTD. 
 
 
 

 
HONEYWELL INC., 
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310801 : CONTROL PANEL

 

 

 

CODE NAME 

INDIA 
 

1 . P0230 ELECTRONICS CORPORATION OF INDIA LTD 
 

 
2 . P3458 EX- PROTECTA 

 

 
3 . P3442 HULASI METALS PVT. LTD.  (For safe area.) 

 

 
4 . P0389 INDUSTRIAL CONTROL APPLIANCES (P) LTD., 

 

 
5 . P3485 IRIS AUTOMATION PVT.LTD. 

 

 
6 . P0421 JAISUN & HUTCHISUN CONTROLS LTD., 

 

 
7 . P3407 PRIMA AUTOMATION (INDIA) PVT. LTD.  (For package equipments) 

 

 
8 . P0653 PYROTECH ELECTRONICS PVT.LTD. 

 

 
9 . P3499 RITTAL INDIA PVT.LTD. 

 

 
10 . P3432 TAN SWA TECHNOLOGIES INC 

 

 
11 . P0841 UNITED ELECTRIC CO. (DELHI) PVT. LTD.  (Upto 10 Mtrs.) 

 

 
12 . P0891 

 

 
 

HOLLAND 
 

13 . P0397 
 
14 

 

YOKOGAWA INDIA LIMITED 
 
 
 

 
INSTROMET INTERNATIONAL N.V 
 

Bharat Heavy Electrical Ltd. Electronics Division Bangalore 
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310802 : PANEL ACCESS. ( Relay,Switch,Lamp,Terminal,Push Button)

 

 

 

CODE NAME 

INDIA 
 

1 . P3487 CONNECTWELL INDUSTRIES PVT.LTD.  (Terminal Block) 
 

 
2 . P3411 ECONIX HI-TECH COMPONENTS PVT. LTD.  (For Terminal Blocks & Accessories only) 

 

 
3 . P3410 ELMEX CONTROLS PVT. LTD.  (For Terminal Blocks & Accessories only) 

 

 
4 . P3458 EX- PROTECTA 

 

 
5 . P0430 JYOTI LIMITED  (Relay) 

 

 
6 . P0484 LARSEN & TOUBRO LTD.(CONTROL& AUTOMATION  (Lamp, Push Button) 

 

 
7 . P3421 PHOENIX CONTACT (INDIA) PVT. LTD.  (For Terminal Blocks only) 

 

 
8 . P3435 POWERCAM ELECTRICALS PVT. LTD.  (For Pilot Lamp, Push Button only.) 

 

 
9 . P0033 ROCKWELL AUTOMATION INDIA PVT.  LTD.  (Relays) 

 

 
GERMANY 

 

10 . P0206 DIGITABLE THIELEN GMBH & CO 
 

 
11 . P0630 PHOENIX CONTACT GMBH & CO. 

 

 
12 . P0735 SIEMENS AG, GERMANY  (Lamp,PushButton,Contactors) 

 

 
13 . P0750 STAHL-UND APPARATEBAU HANS LEFFER GMBH  (Lamp,PushButton) 

 

 
14 . P0872 WAGO KONTAKLTECHNIK GMBH 

 

 
15 . P0875 

 

 
 

JAPAN 
 

16 . P0605 

WEIDMULLER LTD.  (Terminal) 
 
 
 

 
OMRON CORPORATION  (Relay) 
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310802: PANEL ACCESS. ( Relay,Switch,Lamp,Terminai,Push Button) 
 
 
 

CODE NAME 

SINGAPORE 

17. P0625  PEPPERL +FUCHS PTE LTD. (Switch) 
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311608 : JUNCTION BOX & CABLE GLAND

 

 

 

CODE NAME 

INDIA 
 

1 . P0089 BALIGA LIGHTING EQUIPMENTS LIMITED 
 

 
2 . P3458 EX- PROTECTA 

 

 
3 . P0147 FCG FLAMEPROOF CONTROL GEARS PVT. LTD.  (FORMERLY CEAG FLAME 

 

 
4 . P0268 FLAMEPROOF EQUIPMENTS PVT. LTD. 

 

 
5 . P3412 FLEXPRO ELECTRICALS PVT. LTD. 

 

 
6 . P3475 PHOENIX MECANO (INDIA) PVT.LTD. 

 

 
7 . P3499 RITTAL INDIA PVT.LTD. 

 

 
8 . P3432 TAN SWA TECHNOLOGIES INC  (JUNCTION BOX) 

 

 
9 . P3422 TRINITY TOUCH PVT. LTD.  (Only Cable Glands upto Size 25M) 

 

 
GERMANY 

 

10 . P0750 STAHL-UND APPARATEBAU HANS LEFFER GMBH 
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311618 : PIPE FITTINGS 

 

 

 

CODE NAME 

U.K. 
 

16 . P0203 DEWRANCE & CO. LTD. 
 

 
17 . P0366 HOPKINSONS LIMITED 

 

 
18 . P0811 THOMPSON VALVES LTD. 

 

 
19 . P0856 

 

 
 

U.S.A. 
 

20 . P0049 

VELAN ENGINEERING CO. LIMITED 
 
 
 

 
ANDERSON GREENWOOD & CO. 

 

 
21 . P0181 CRANE COMPANY INTL. SALES 
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311624 : VALVE MANIFOLDS

 

 

 

CODE NAME 

INDIA 
 

1 . P3497 ASTEC VALVES & FITTINGS PRIVATE LIMITED 
 

 
2 . P3476 COMFIT & VALVES PVT.LTD. 

 

 
3 . P3519 GLOBAL VALVES AND FITTING (INDIA) PVT. LTD.  (FOR NON IBR APPLICATION) 

 

 
4 . P3494 HAVI ENGINEERING INDIA PVT.LTD 

 

 
5 . P3518 VENTIL FLOWSERVE PVT. LTD. 

 

 
6 . P3413 WESMEC ENGINEERING PVT. LTD. 
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311627 : ENCLOSURES 

 
 
 

CODE NAME 

INDIA 

 
 
Page No.: IN- 143 

 

1 . P3458 EX- PROTECTA 
 

 
2 . P3499 RITTAL INDIA PVT.LTD. 

 

 
3 . P3422 

 

4. 

TRINITY TOUCH PVT. LTD.  (Weatherproof size 80 X 80 mm) 
 

Bharat Heavy Electrical Ltd. Electronics Division Bangalore 
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311631 : INSTRUMENTATION VALVES (NEEDLE VALVE & CHECK
VALVES 

 

 

 

CODE NAME 

INDIA 
 

1 . P3497 ASTEC VALVES & FITTINGS PRIVATE LIMITED 
 

 
2 . P3476 COMFIT & VALVES PVT.LTD. 
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311701 : INSTRUMENT CONTRACTOR FOR INST.
CONSTRUCTION/ERECTION WORKS 

 

 

 

CODE NAME 

INDIA 
 

1 . P3178 ANI INSTRUMENT  (upto 0.5 Crores) 
 

 
2 . P3429 GODREJ & BOYCE MFG. CO. LTD. 

 

 
3 . P3177 INSTROCON ENGINEERS AND CONTROLS (I) PVT. LTD (upto 0.5 Crores) 

 

 
4 . P3172 JASUBHAI ENGINEERING PVT.  LTD. 

 

 
5 . P3180 L&T (CONSTRUCTION CONTRACTS DIVN.) 

 

 
6 . P3179 MIRAJ INSTRUMENTATION SERVICE  (upto 0.5 Crores) 

 

 
7 . P3187 NARAYAN ENGINEERING  (< RS. 5 LACS (SMALL PROJECT)) 

 

 
8 . P3175 PACE PROCESS CONTROL PVT. LTD. 

 

 
9 . P3173 PETRON ENGG. CONSTRUCTION LTD. 

 

 
10 . P3176 PROTECH CONTROL PVT. LTD.  (upto 0.5 Crores) 

 

 
11 . P3511 SPARK AUTOMATION 

 

 
12 . P3171 TECHNIMONT ICB LTD. 



QUALITY PLAN

TECHNICAL SPECIFICATION  
INDUCED DRAFT COOLING TOWER

2000 TPD BCGCL COAL TO AMMONIUM NITRATE - LSTK-1

PE-TS-544-165-W001

Rev. No. 00  

07.05.2026



1

2

3

4

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

5

Dynamic balancing of drive shaft assembly and all other rotating components.

Measurement of proof strength and contour for each fan blade.

Static balancing test, checking of fan blade moment weight and blade track variation of fan 
blades, with checking of pitching and blade tip variation at site.

Complete assembly of drive shaft, Fan hub and Fan blades shall be statically balanced at Site

General points related to Quality Assurance:

Equipments for which quality plan is not covered in the specification, bidder shall submit QP’s for 
same on the basis of similar guidelines & submit for approval in the event of order.

Purchaser / Customer or their authorized representatives shall have the right to inspect at any 
stage of manufacture & construction, all materials, components & workmanship & testing of 
material. The bidder shall provide all facilities for inspection & testing without any extra cost to the 
purchaser/ Consultant.

The contractor/ manufacturer shall conduct the following minimum specific tests to ensure that the 
equipment shall conform to the requirements of specification and in full compliance with the 
requirements spelt out in applicable codes and standards

Material identification and testing of gear reducers, regulating valve assemblies, screen 
assemblies, fan blades and hubs, all supporting structural assemblies, fill supports, all nuts and 
bolts, sluice valves, fan shafts, fills packs, gear sets, nozzles and all other applicable components 
constituting each cooling tower.

Oil leakage and oil temperature rise, backlash, noise level & amperage at full load torque with 
reduced speed shall be checked for each gear reducer assembly.

Visual, dimensional checking of all components of each cooling tower. 

Material testing of all components, hydrostatic testing of all pressure parts at a pressure and 
duration in compliance with this specification, static and dynamic balancing tests of all rotating 
components such as pump shaft, line shaft, impeller etc. and complete performance testing as 
minimum for each sludge pump in each cooling tower. 

Tests for hoists, chain pulley blocks and all other lifting tackle shall be carried out as per relevant 
Indian/ equivalent international standards.

Any other tests deemed necessary for safe, reliable and satisfactory operation of the equipment.

TECHNICAL SPECIFICATION  
INDUCED DRAFT COOLING TOWER

2000 TPD BCGCL COAL TO AMMONIUM NITRATE - LSTK-
1

PE-TS-544-165-W001

Rev. No. 00  

07.05.2026

The inspection & testing of the cooling towers & its various components shall be as per quality 
plans approved by the purchaser/ Customer.  Bidder shall submit the quality plans based on the 
guidelines given in specification & quality plans enclosed herein. The customer hold points of 
BHEL/ Customer/Customer nominated agency shall be marked in the QP at the contract stage, in 
the event of order & inspection/ testing shall be carried out as per same apart from various test 
certificates/ inspection records etc.



                                                                                                             COOLING TOWERS(IDCT) 
 

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

TECHNICAL SPECIFICATION 
SECTION – VI, PART-B 
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TESTS/CHECK      
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1 GEAR BOX      Y1 Y    Y2 

1.1 Shaft and gear blanks Ya  Y Yb        
1.2 Gear Box Casing Ya        Y   
2 FAN ASSEMBLY     Y Y Y    Y3 

2.1 Fan hub  Ya Y  Yb    Y4   Y3 

2,2 Fan blades Ya      Y    Y3 

3A DRIVE SHAFT (SS) FOR FAN Ya Y Y Yb Y  Y     
3B CARBON FIBER DRIVE SHAFT SEE NOTE - 15 
4 PVC FILL & DRIFT ELIMINATOR Y5     Y  Y   Y Y6 

5 GATE/ GLOBE/ CHECK VALVES Ya   Yb  Y   Y Y Y8 
6 BUTTERFLY VALVES     Y  Y Y   Y Y Y9 
6.1 Body (Cast) , Disc (Cast) Ya   Yb   Y      
6.2 Body & Disc both fabricated  Ya Y Y Yb   Y Y10    
6.3 Shaft Ya  Yc Yb   Y     

7 ROLLED & WELDED PIPES. Ya REFER NOTE – 11 FOR ALL CHECKS 

8 WRAPPING & COATING OF PIPES Y12      Y   Y Y 
9 HOISTS & CHAIN PULLEY BLOCKS Ya Y  Y  Y Y   Y Y13 
10 VENTILATION FANS Ya Y Yc Yb Y Y Y   Y Y14 
11 FRP STRUCTURE  
11.1 Fibre Glass- Pultruded Structural Products See Note- 16 & 18 
11.2 Fiber Glass- Reinforced Plastic Panels See Note 17 & 18 
11.3 Fiber Glass- Reinforced Pipes The FRP pipes shall conform to CTI-154 

2961938
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SIPAT SUPER THERMAL POWER PROJECT 
STAGE-III (1X800 MW) 
EPC PACKAGE  

TECHNICAL SPECIFICATION 
SECTION – VI, PART-B 

BID DOC NO.:  

 

SUB-SECTION-  
COOLING TOWERS   Page  
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 Legend/ Notes: 

a. One per Heat/Heat Treatment batch/Lot  
b. On machined surfaces only of castings and forgings. Also 100% after root run/ back gauging for butt welds and 10% after final butt welds 

and fillet welds. 
c. UT shall be done for shafts with Diameter 50 mm or above & Plates of Thickness 25 mm or above. 
1.  Blue Matching and Backlash of the gears shall be checked. 
2.  No load run test for 4 hours to check noise, vibration, oil leakage and temperature rise. 
3.  Proof load test, moment weight test on blades, blade track variation & tip clearances shall be checked. Galvanizing tests as per relevant IS. 
4.  10% RT on Butt welds of Fan Hub only (in case fabricated). 
5.  PVC material shall meet the requirements of CTI Bulletin STD-136. However impact test may be done as per ASTM-D-256 and Flammability 

test may be done as per ASTM-D-635 with extinguishing type PVC. Density & VICAT softening temperature tests shall also be conducted. 
6.  UV exposure shall be carried out on samples, at reputed third party laboratories as per ASTM -G26 method- C/standard specified in 

engineering portion of the specification for cooling tower. Impact test before and after UV exposure shall be conducted as per ASTM D-256. 
7.  --NA---. 
8.  Blue matching, Wear travel for Gate valves & reduced pressure test for Check valves shall be conducted as per relevant standards. 
9.  For POD of Butterfly Valves refer respective engineering section of the technical specification.  
10.  In case of fabricated construction of Butterfly Valves and companion flanges, UT on Plates of Thickness 20 mm or above for body and disc, 

and RT on 100% Butt welds shall also be carried out.  Welders and WPS shall be qualified as per ASME section -IX. Stress reliving after 
complete welding shall be carried out as per ASME Section - IX 

11.  Tests Quantum of Check 
WPS, PQR, Welder Qualification Test 100% 
DPT on root run 100% on pipes up to 1200 mm diameter 
DPT after back gauging 100% on pipes above 1200 mm diameter 
RT/ UT by TOFD Technique/PAUT 5% (covering 100% of `T’-joints) 
DPT on finished welds 10% 
Hydraulic Test  100%, Test pressure = 1.5 times the design pressure or 2 times the working pressure 

whichever is higher. 
Note:- After erection, the complete piping system shall be tested at 1.5 times, the design pressure or two times the maximum working 
pressure whichever greater. No leakage/seepage is acceptable. Butt weld joints which would not be hydro-tested shall be subjected to 100% 
RT test/ 100% UT by TOFD /PAUT Technique.  

12.  Spark test, adhesion test and material tests for primer & enamel and coal tar tapes as per AWWA-C-203.  

2961938
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13.  Ropes shall meet relevant Code requirements. All motions & safety features shall be tested at Works. Full load & 25% overload test shall 
also be conducted at works. At site, Full load test shall be conducted with all motions and safety features. 

14.  One Fan of each type & size will be performance tested as per corresponding Code, for Air Flow, Static pressure, Total pressure, Speed, 
Efficiency, Power Consumption, Noise, and Vibration & Temperature rise. Also, all fans shall be subjected to run test of 4 hours during which 
Noise, Vibration, Temperature rise & current drawn shall be measured. 

15.  In case of Carbon Fiber Shaft, following checks are applicable 
a. Manufacturer Test Certificate for Carbon Fiber and Resin 
b. Dimensional Check, Run out Test and Dynamic Balancing Test on Finished Shaft 
c. Torsional Test on Drive Shaft Assembly along with flange as a type test to verify the factor of safety. 
d. Type test for bonding strength at joint between shaft & shaft flange. In case of proven design, test reports of the previous test 

conducted shall be reviewed. 
e. UV test for demonstrating the compliance with respect to requirement of UV ray stabilization. 

Acceptance criteria of the above tests shall be mutually discussed during pre-award discussions based on proven practices of the 
manufacturer or relevant standards as available 

16.  The physical and mechanical properties of FRP pultruded sections as specified in CTI- Standard 137 shall be tested. Fire retardant property 
as specified shall be tested. 

17.  The physical properties of FRP Panels as specified in CTI- Standard 131 shall be tested. 
18.  The UV test on identified samples of FRP Pultruded Sections, FRP Panels and FRP Pipes shall be carried out.  
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LOW PRESSURE PIPING 

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

EPC PACKAGE 
 

TECHNICAL SPECIFICATIONS 
SECTION – VI, PART-B 

BID DOC.-  

SUB-SECTION E-05 
LP PIPING PACKAGE 

(MECHANICAL) 

Page  
1 of 2 

 
 

PIPES, FITTINGS, BENDS, VALVES, COATING-WRAPPING, STRAINERS EXPANSION, 
JOINTS, TANKS, FASTENERS, LINING ETC. 

  

          Tests/Check  
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1 Pipes & Pipe Fittings   Ya Yb    Y1   Y    Y  
 

2 Diaphragm Valves Ya    Y5   Y  Y6   
3A Cast Butterfly Valves 

(Low Pressure) 
 
 

  
 

 Y  Y Y Y Y7   

Body   Ya Yb           
Disc   Ya Yb           
Shaft Ya Y Yc          

3B Fabricated Butterfly 
Valves  REFER NOTE 14 

4 Gate/ Globe/Swing Check 
/ Ball Valves 

Ya Yb Yc  Y5 Y Y Y Y Y8   

5 Dual Plate Check Valves Ya Yb Yc  Y Y Y Y Y Y4   
6 Rolled & Welded Pipes 

and Mitre Bends 
Ya Y3  Y Y3   Y  Y3&15 Y  

7 Coating  & Wrapping  of 
Pipes 

Y2         Y2   

8 Tanks & Vessels Ya Yb  Y Y   Y  Y16   
9 Strainers Ya Yb  Y

# 
Y     Y11  #For Fabricated 

Strainer 
10 Rubber Expansion Joints Ya    Y12  Y Y  Y13   
11 Internal Lining of   Pipes Ya       Y  Y9   
12 Site Welding  Y10  Y Y        
  

 NOTES (MEANING OF SUPERSCRIPTS) 
a One per heat/heat treatment batch/lot. 
b On machined surfaces only for castings and on butt welds. 
c For shaft/spindles > or = 40 mm 
1 100% Hydraulic test shall be carried out. Weld joints not subjected to hydraulic test due to some unavoidable reasons, shall 

be subjected to 100% RT/PAUT.   
2 Spark Test, Adhesion Test and Material Test for primer and enameled & Coal Tar Tapes as per AWWA-C-203-

91/ IS-10221 & IS 15337 as applicable. 
3 Followings are the testing requirements for fabrication of pipes at site 

TESTS QUANTUM OF CHECKS 
WPS, PQR, Welder Qualification Test 100% Welders and WPS shall be qualified as per ASME- section IX 
DPT on root run 100% for pipes up to 1200 mm diameter 
DPT after back gauging 100% for pipes above 1200 mm diameter 
RT / UT by (TOFD/PAUT) Technique 5% (100% of T Joints) 
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LOW PRESSURE PIPING 

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

EPC PACKAGE 
 

TECHNICAL SPECIFICATIONS 
SECTION – VI, PART-B 

BID DOC.-  

SUB-SECTION E-05 
LP PIPING PACKAGE 

(MECHANICAL) 

Page  
2 of 2 

 
 

DPT on finished butt weld joints 10% 
Hydraulic Test 100%, 1.5 times the design pressure or 2 times the working-pressure 

whichever is higher. 
4 Dry Cycle Test on Dual Plate Check valve spring for one lakh Cycles shall be carried out as a type test. If Dry 

Cycle test carried out earlier for same material & diameter, Test report shall be reviewed. 
5 Seat Leakage Test for Actuator Operated Valves, shall be done with by closing the valves with actuator. 
6 Tests on rubber parts shall be conducted per batch of rubber mix for tensile, Elongation, hardness, adhesion, 

spark test, bleed resistance test. In addition, type test for 50,000 cycles of each type of diaphragm shall also be 
conducted. 

7 Hydraulic Test of Body, Seat and disc-strength shall be carried out in accordance with governing design 
standard in presence of owner / owner’s representatives. Actuator operated valves shall be checked for Seat 
Leakage by closing the valves with actuator. For Proof of Design Test refer respective chapters of engineering 
portion in the technical specification.  

8 Blue matching, wear travel for gates, valves, pneumatic seat leakage, and reduced pressure test for check 
valves shall be done as per relevant standard. Maximum allowable vacuum loss is 0.5 mm of Hg abs. for 
valves to be tested for vacuum operation for internal pressure 25 mm of Hg abs. for a period of 15 minutes. Fire 
safe test for ball valve shall be done wherever specified. In case of already carried out, the test report shall be 
submitted for review and acceptance by owner / owner’s representatives. Valves shall be offered for hydro test 
in unpainted condition. 

9 Tensile, Elongation, Hardness, Specific Gravity, Lining Thickness, Humidity Check, Pipe temperature check, 
Adhesion Test and Holiday Detection Test etc as per applicable standard shall be done for all lining material 
and application. 

10 10% of welds (Root and finished welds) shall be subjected to DPT. (100% DPT for compressed air line and 
boiler & deaerator fill line.).   

11 Pressure drop across the strainer for each type and size as a special test shall be carried out. In case of 
already carried out, the test report shall be submitted for review and acceptance by owner / owner’s 
representatives. 

12 During hydraulic and vacuum tests at 25mm Hg abs in 3 positions, the change in the circumference of arch 
should not be more than 1.5%. 24 hrs after the test permanent set in dimension should not exceed 0.5%. 

13 Tests on rubber for tensile, elongation, hardness, hydraulic stability check as per ASTM D 471, ozone 
resistance test as per ASTM D 1149/IS 3400 Part 20 aging test and adhesion strength of rubber to fabric, 
rubber to metal adhesion shall be carried out. 

14 In addition of all tests as indicated for Cast Butterfly valve being applicable for fabricated butterfly valves, 
following test shall be done for Fabricated Butterfly Valve:  

a. UT as per ASTM A-435/IS 11630 & IS 4225 on plate material for body and disc shall be carried out for 
plate thickness 25mm and above.  

b. 100% RT and DPT as per ASTM, Section-VIII, Division-I, on butt joins of body and disc. 10% DPT on 
other welds shall be done. 

c. Post weld heat treatment as per ASME, Section-VIII, Division-I on butt joints of body and disc.   
d. Welders and WPS shall be qualified as per ASME- section IX 

15  Maximum number of segments in segmental flanges shall be four (04) only. All butt weld joints in the 
segmental flanges shall be examined by RT/UT. 
Segmental flanges exceeding 37.5 mm thickness shall be stress relieved as per norms of ASME Section VIII 
after welding. 

16 For pressure vessel welds RT shall be done as per design code requirements. 

All Valves shall be offered for inspection in unpainted condition. 

No repair welding is permitted on Cast Iron / Alloy Cast Iron Castings. 
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Pressure Gauge (IS-3624 and IS-3624)   Y   Y   Y   Y   Y      Y
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Level Switch (IS-2147)   Y   Y   Y   Y   Y      Y
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 Junction Box (IS-2147)  Y   Y*    Y    Y   Y         

 Impulse pipes and tubes   Y    Y     Y        Y    

 Socket weld fittings ANSI B-16.11   Y       Y        Y    Y  
 Compression fittings   Y       Y       Y   Y   Y   
 Instrument valves & Valve manifolds   Y       Y       Y   Y    
 *-applicable for painted junction boxes. 

®-Routine Test A-Acceptance Test Y – Test applicable

Note: This is an indicative list of tests/checks. The manufacturer is to furnish a detailed quality plan indicating the Practices and Procedure adopted alongwith relevant supporting documents.

PE-TS-544-YYY-HZZZ

Issue No. 01  

Rev. No. 00  

Date :

TECHNICAL SPECIFICATION  
INDUCED DRAFT COOLING TOWER

2000 TPD COAL TO AMMONIUM NITRATE (LSTK-1) PROJECT

 R-Routine Test A- Acceptance Test Y – Test applicable  
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1. INSPECTION AND TESTS 
 
1.1 General 
 
1.1.1 All instruments and system-oriented items shall undergo factory testing and inspection by 

authorized Third party representatives / Owner and PMC unless specified otherwise. 
 
1.1.2 Wherever inspection at manufacturer’s shop is waived because of any reason, the sub vendor’s 

own testing reports shall be verified before despatch. In no case items shall be released without 
proper inspection verification. 

 
1.1.3 The inspection and testing shall be carried out as per related specifications, international codes 

and practices/standards, approved documents and/or any other documents attached along with 
specifically suggesting testing to be carried out at manufacturer’ works. 

 
1.1.4 Items, for which ‘Witness Inspection’ is specifically exempted, manufacturer shall forward the test 

certificates as desired for review. The material shall be despatched only after obtaining written 
despatch clearance. 

 
1.1.5 No system or system oriented item shall be despatched without integrated factory testing 

witnessed by representatives of / Third party inspector / Owner /PMC. The testing procedures 
shall be detailed out, based on testing requirements indicated in individual system specifications 
and shall be approved by Owner/ PMC. It must certify that the system is actually ready before 
calling the Owner/PMC for FAT. Also all the necessary documents and literature are to be 
submitted before calling for FAT. 

 
1.1.6 Testing and inspection for all items shall be carried out as per approved factory testing 

procedures. 
 
1.1.7 Performance specifications must be detailed out on each time which shall be verified by third 

party agency / by Owner / PMC during factory testing. 
 
1.1.8 Acceptable criteria for Radiography and other NDT requirements for the instruments / instrument 

castings shall be inline with those specified in ‘Piping Specifications’ have been attached 
elsewhere in this package. 

 
1.1.9 IBR certifications shall be provided by in the appropriate format duly signed by IBR authority or 

their authorised agency. 
 
1.1.10 Verification of setpoint of rupture disc shall be part of witness inspection. Testing shall be carried 

out on the rupture disc, which are part of the actual rupture disc batch of manufacturer. This shall 
be in addition to the 3 numbers of spare rupture discs already indicated in the requirements. The 
testing, in general, shall be as per ASME section VIII. 

 
1.1.11 Inspection and test items, witness inspection items for each kind of instrument at FAT (Factory 

acceptance test) shall be as shown in Table A. 
 
1.1.12 Inspection and acceptance standards 
 

Inspection and acceptance standards shall be as follows. 
 

1.2 Visual Inspection 
 
1.2.1 Conformation items 
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1. Type and model 
2. Tag no. 
3. Rating 
4. Range, Scale and symbol of unit 
5. Set pressure and capacity of safety valves 
6. Valve characteristics and CV value of control valves 
7. Name of materials 
8. Nameplate 
9. Colour of painting 
10. Die Marking (nominal size, material of flange and direction of flow) 
11. Accessories 
12. Quantity 
 

1.2.2 Harmful defects 
 

 Defect such as cracks, deformation and flaws shall not be found in the casting, forging and 
machined surface of the pressure rating part. 

 Defect such as inside surface weld protrusion; lack of fusion and incomplete penetration shall 
not be found in welded places of pressure retaining part. 

 
1.2.3 The instrument shall be in rugged design and assembly of all components within the enclosure 

fixed firmly to avoid  loosening or falling-off of any parts. 
 
1.2.4 Painting of instrument's surface shall be such that there is no defect or lack of uniformity. 
 
1.3 Dimensional Inspection 

 
[X] Main parts 
[  ] 
[  ] 
 
Check and conform to the requirement of Purchaser's Spec, approved drawings or applicable 
code and standards. 

 
1.4 Material Inspection 
 
1.4.1 Mill test certificates 
 

Manufacturer shall submit the mill test certificates for the following parts. 
 
1. ANSI class 900 or above (ALL material used at the P.T. ratings) 

 
2. The following parts made of steel for : 

 High temperature service (Alloy steel above C-Mo steel used at temperature of 400ºC 
or over) 

 Low temperature service (Iron and steel material of design temperature bellow minus 
11ºC containing Al-killed steel) 

 Corrosion-resistant materials 
 
I. Temperature detective parts   :  [X]  Flange and Thermowell 
II. Orifice assembly    :  [X]  Flange 
III. Venturi tube, Flow nozzle and   :  [X]  Body 

Low-loss tube 
IV. Positive displacement flow meter and :  [X]  Body, Strainer and  
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Turbine meter                Straightner 
V. Area type flow meter    :  [X]  Body and Flange 
VI. Displacement type liquid level meter  :  [X]  Chamber and Flange 
VII. Glass Gauge     :  [X]  Body and Flange 
VIII. Control valve     :  [X]  Valve body, Bonnet,  

          Plug, Seat and Vane 
IX. Safety valve     :  [X]  Valve body, Nozzle and  

          Disc 
X. Condensate pot    :  [X]  Body 
XI. Gas eliminator     :  [X]  Body 

 
1.4.2 Material grade 316SS or 316L SS of stainless steel, Purchaser may require Vendor to carry out 

the qualitative analysis for molybdenum. 
 
1.5 Non-Destructive Examination 
 

1. Control valve and safety valve 
Following Par. 1.5.2 and 1.5.3 
 

2. Other instruments 
Shall be carried out in accordance with manufacture's standards approved by Purchaser 

 
1.5.1 Ultrasonic Examination 
 

1. Forging material on Orifice flange and Flow nozzle 
[X]  ANSI class 900 or above 
[  ] 

1.5.2 Radiography Examination 
 

[  ] The pressure retaining casting parts 
 
1. Applicable material and quantity (refer table VI) 

 Welded parts :  [  ]  JIS Z 3104, Z 3106 
   [X]  ASME VIII Division 1 uw-51 "Radiographic  

& Radioscopic Examination of Welded Joints" 
 

2. Acceptant standards and grade 
 Casting  :  [  ]  JIS G 0581 

   [X] ASTEM E 446-9 or 186-93 
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Table VI Radiography Examination 

 
Materials Quantity 

Casting 

class 1500 or over C-steel 
 

One out of total 
quantity of the same 
type, size and rating 
for pressure retaining 
critical parts(a) 

class 900 or over C-Mo steel 
 

class 600 or over Cr-Mo steel 
Stainless steel 

class 300 or over Al-killed steel 
2.5 Ni steel 
3.5 Ni steel 

Pressure retaining 
welded parts 

class 1500 or over C-steel 
C-Mo steel One spot on each 

welded parts per same 
material and same 
welder.  All welded 
crossing parts 

class 300 or over Cr-Mo steel 
Stainless steel 

class 150 or over Al-killed steel 
2.5 Ni steel 
3.5 Ni steel 

 
a. Following parts are Critical parts. 

 Groove-welded parts of cast body 
 Flangeneck and valve seat's vicinity of cast body 
 Other welded parts included in pressure retaining parts 

 
Note: 1. In case of practical difficulty to perform Radiography Test, Manufacture   
 shall notify Purchaser in advance, and for such case, magnetic particle or   liquid 
 penetrant examination may be used in accordance with Par. 1.5.3   with 
Purchaser's approval. 

 
2. For the welded parts having nominal size of 1-1/2 in. or below, magnetic particle or 

liquid penetrant examination in Par. 1.5.3 may be used. 
 

1.5.3 Magnetic Particle or Liquid Penetrant Examination 
 
[X]  For the pressure retaining parts 
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Table VII Magnetic particle / Liquid penetrant examination 

 
Materials Quantity 

Casting 

class 900 or over C-steel 
 

20% of total quantity of 
the same type, size 
and rating for pressure 
retaining critical parts 
(a) 

class 600 or over Cr-Mo steel 
Cr-Mo steel 
Stainless steel 

class 150 or over Al-killed steel 
2.5 Ni steel 
3.5 Ni steel 

Pressure retaining 
welded parts (b) 

class 150 or over All materials 20% of total welded 
parts 

 
a. Refer to Par. 1.5.2(1). 
b. Including butt groove-welded parts at site. 

 
1.6 Pressure Test 
 
1.6.1 Control Valve 
 

1. Body and Bonnets 
 
[X]  Hydrostatic test with Applicable codes and standards 
 

2. Body of special type 
 

[X] Hydrostatic test 
 
Test pressure and Hold time 
 
[X] 1.5 times of max. Operating pressure / min. 2 kgcm2g 
[X] Minimum 5 minutes. 

 
3. Permanent distortion or Leakage 

 
[X] shall not be found 

 
 
 
 
1.6.2 Safety Valve or Safety Relief Valve 

 
1. Pressure retaining parts 

 
[X]  Hydrostatic test before assembling 
 
i. Test pressure and Hold time 

 
[  ]   1.5 times  of Max. Operating pressure / min. 2 kgf/cm2g.  
[X]   2.2 times of Max. Operating pressure. 

 [X]   Minimum 5 minutes. 
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ii Distortion or leakage 

[X]  shall not be found 
 
2. The out side parts of enclosed type 

[X]  Hydrostatic test after assembling 
 
i. Test pressure and Hold time 

[X] 1.5 times. Nominal pressure of flange  
[  ]  2.2 times. Nominal pressure of flange 

 [X]  Minimum 5 minutes. 
 
ii. Defects 

[X]  Shall not be found  
 

3. Special type valves 
 
[X]  Hydrostatic test with the manufacturer's standards approved by purchaser, where 
  Par. 1.6.2(1) and (2) are not applicable 
 

1.6.3 The pressure retaining parts of instrument 
 

[X]  Hydrostatic test or Pneumatic test as per applicable codes and standard 
 
I Test pressure and Hold time  
 [X]  1.5 time of Max. Operating pressure / Min. 2 kg/cm2g 
 [X]  Min. 5 minutes 

 
ii Permanent distortion or Leakage 

[X]  Shall not be found 
 

If the above mentioned test is technically difficult, the test shall be carried out in accordance 
with the manufacturer's standards approved by purchaser. 

 
1.7 Pneumatic Test 
 
1.7.1 The pneumatic test for instrument 

 
I Test pressure & Hold time 
 

[X]   Max.  Operating Pressure.  (Design press.)  
[X]   Minimum 5 minutes  
 

ii Permanent distortion or Leakage 
 

[X]  Shall not be found 
 

1.8 Seat Leakage Test 
 
1.8.1 Control Valve 

 
 Allowable leakage valve / (code): 
 

[X]  ANSI B16.104 (FCI 70-2) 
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 Unless other wise specified, butterfly valves shall not require the seat leakage test. 
 

1.8.2 Safety valve 
 
Seat leakage test (closing property) as follows. 
 
1. Safety valve for Steam 

 
i. Test pressure 
 

[X]  90% of set pressure 
 

ii. Leakage 
 

[X]  Shall not be found 
 

2. Safety valve for Gas 
 
i. Test pressure 
 

[X]  90% of set pressure 
 

ii. Allowable leakage value (Refer Table – VIII) 
 

 
Table VIII - Allowable leakage value of Safety valve 

 
Type Orifice Area 

(mm) 
Number of Bubbles 

(min) 
Leakage Value 

(cm3/min) 

General 16.0 and less 
20.5 and over 

40 
20 

11.80 
5.90 

Balance bellows 16.0 and less 
20.5 and over 

50 
30 

14.75 
8.85 

 
3. Relief safety valves, Vacuum breakers and atmospheric valve 

[X]  Manufacture's standard (approved by Purchaser) 
 
1.9 Performance Test 

 
For each instruments, the performance test shall be carried out in accordance with procedure 
approved by Client / PMC.  
Acceptance standard shall be in accordance with applicable codes & standard, All  specification, and  
manufacture's standard shall be approved by Client / PMC. 

 
1.10 Steam Test  

 
Steam test shall be performed as follows: 
 
[  ] Valves used for steam service Temperature of 450°C or  more, and the body ratings of class 

600 and  above. 
 
[  ]  After attaining the steady surface temperature same as temperature of the service with the 

pressure of service condition. 
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In the case, when steam test has been performed and the report is submitted for the valve of 
same type, same bore size and material from the same lot, the steam test for the other valves 
may be omitted. 

 
1. Leakage 

 
i. Body  :  [  ]  Shall not be found 
ii. Seat  :  [  ]  As per specified leakage value 

 
 
2. Operation 

 
[  ]  To be smooth 
 
After the steam test, the test of Par. 1.6 and Par. 1.8 shall be carried out. 
 

1.11 Insulation Resistance Test 
 
1. Power supply circuit : 10M Ω or over (instrument panel: 3 MΩ or 

& alarm circuit     over/each panel) 
 
2. Signal circuit  :  5M Ω or more (instrument panel: 3 MΩ or 
      More per panel) 
 
The test shall be carried out in accordance with the applicable codes & Standards.  Due to any 
technical constraint to measure, this test can be omitted 
 

1.12 High-voltage Test 
 
1. A-C power supply and alarm circuits 

 
i. Voltage level less than 250 V  :  [X] A-C 1500 V 
 
ii. Voltage level 250 V and above  :  [X] A-C 2E + 1000V 
 
‘E’ is the rated voltage. 
 

2. D-C power supply circuits     :  [X]  A-C 500V 
 
Test can be omitted in case of any technical constraint. 
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Table A : Table of Inspection and Test Items 

 

Kind of Instrument 

Inspection and Test Items 

Visual 
insp. 

Dime
nsion
al 
insp. 

Materi
al 
insp. 

Non-
destru
ctive 
exam 

Press
ure 
test 

Pneu
matic 
test 

Seat 
Leaka
ge 
test 

Perfor
mance 
test 

Insula
tion 
resist
ance 
test 

High 
voltage 
test 

Steam 
test 

1   Thermocouple  T T ⎯ ⎯ ⎯ ⎯ ⎯ T T T ⎯ 

2   Resistance 
     thermometer bulb 

T 
 

T 
 

 
⎯ 

 
⎯ 

 
⎯ 

 
⎯ 

 
⎯ 

T 
 

 
T 

 
T ⎯ 

3   Compensating lead wire T T ⎯ ⎯ ⎯ ⎯ ⎯ T T T ⎯ 

4   Bimetallic thermometer T T ⎯ ⎯ ⎯ ⎯ ⎯ T ⎯ ⎯ ⎯ 

5   Gas or liquid-filled 
     thermometer 

 
T 

 
T ⎯ ⎯ ⎯ ⎯ ⎯ T 

 ⎯ ⎯ ⎯ 

6   Thermowell T T   
T 

  
T 

  
T 

⎯ ⎯ ⎯ ⎯ ⎯ ⎯ 

7   Orifice plate  T   
T 

T ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ 

8   Orifice flange T T   
T 

  
T 

⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ 

9   Restriction orifice T   
T 

T ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ 

10 Flow nozzle low-loss tube T T   
T 

  
T 

  
T 

⎯ ⎯ ⎯ ⎯ ⎯ ⎯ 

11 Venturi tube T T   
T 

  
T 

  
T 

⎯ ⎯ ⎯ ⎯ ⎯ ⎯ 

12 Positive displacement 
     flow meter 

T 
 

T 
 

T 
   

T 
   

T 
   ⎯ ⎯ S 

   
T 
   

T 
   ⎯ 

13 Area type flow meter T T   
T 

  
T 

  
T ⎯ ⎯   T   

T 
  T ⎯ 

14 Thermal mass flow meter T 
 

T 
 

T 
 ⎯ T 

   ⎯ ⎯ S 
   

T 
   

T 
   ⎯ 

15 Turbine meter T 
 

T 
 

T 
   

T 
   

T 
   ⎯ ⎯ S 

   
T 
   

T 
   ⎯ 

16 Differential pressure 
     flow meter 

T 
 

T 
 ⎯ ⎯ T 

   ⎯ ⎯ T 
   

T 
   

T 
   ⎯ 

17 Differential pressure 
     transmitter 

T 
 

T 
 ⎯ ⎯ T 

   ⎯ ⎯ T 
   

T 
   

T 
   ⎯ 

18 Magnetic flow meter T 
 

T 
 

T 
 

T 
   

T 
   ⎯ ⎯ S 

   
T 
   

T 
   ⎯ 

19 Bourdon gauge T T ⎯ ⎯   
T 

⎯ ⎯   T ⎯ ⎯ ⎯ 

20 Draft gauge T T ⎯ ⎯ ⎯ ⎯ ⎯   T ⎯ ⎯ ⎯ 

21 Differential pressure gauge T T ⎯ ⎯   
T 

⎯ ⎯   T ⎯ ⎯ ⎯ 

22 Pressure transmitter T T ⎯ ⎯   
T 

⎯ ⎯   T   
T 

  T ⎯ 

23 Displacement type level 
     indicator, controller 

T 
 

S 
   

T 
 

T 
 

S 
   ⎯ ⎯ S 

   
S 
   

T 
   ⎯ 

24 Chamber for displacement  
      type level meter 

 
T 

 
  

T 

 
  

T 

 
  

T 

 
  

T 
⎯ ⎯ ⎯ ⎯ ⎯ ⎯ 

25 Glass gauge T   
T 

  
T 

  
T 

   
⎯ ⎯ ⎯ ⎯ ⎯ ⎯ 
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Kind of Instrument 

Inspection and Test Items 

Visual 
insp. 

Dime
nsion
al 
insp. 

Materi
al 
insp. 

Non-
destru
ctive 
exam 

Press
ure 
test 

Pneu
matic 
test 

Seat 
Leaka
ge 
test 

Perfor
mance 
test 

Insula
tion 
resist
ance 
test 

High 
voltage 
test 

Steam 
test 

26 Float type level meter, 
 

T 
 

S 
 

T 
   

T 
   

S 
   ⎯ ⎯ S 

   
S 
   

T 
   ⎯ 

27 Differential pressure type  
     level meter 

 
T 

T 
 

T 
 ⎯ T 

   ⎯ ⎯ T 
   

T 
   

T 
   ⎯ 

28 Purge type level meter T T ⎯ ⎯ ⎯ ⎯ ⎯   T ⎯ ⎯ ⎯ 

29 Capacitance type  
     level meter 

 
T 

T 
   

T 
 ⎯ ⎯ ⎯ ⎯ T 

   
T 
   

T 
   ⎯ 

30 Conductivity type level  
     meter 

 
T 

T 
 

T 
 ⎯ ⎯ ⎯ ⎯ T 

   
T 
   

T 
   ⎯ 

31 Conductivity type level  
     meter 

T 
 

S 
 ⎯ ⎯ ⎯ ⎯ ⎯ S 

   
S 
   

T 
   ⎯ 

32 Weight sounding type level  
     meter 

T 
 

S 
 ⎯ ⎯ ⎯ ⎯ ⎯ S 

   
S 
   

T 
   ⎯ 

33 Radiation type level meter T 
 

S 
 ⎯ ⎯ ⎯ ⎯ ⎯ S 

   
S 
   

T 
   ⎯ 

34 Pneumatic type control  
     valve 

T 
 

S 
 

T 
   

 
  

T 

S 
   ⎯ 

S 
   

S 
   

T 
   

T 
    

35 Hydraulic type control valve T 
 

S 
 

T 
   

T 
   

S 
   ⎯ S 

   
S 
   

T 
   

T 
    

36 Motor-operated control  
     valve 

T 
 

S 
 

T 
   

T 
   

S 
   ⎯ S 

   
S 
   

S 
   

S 
    

37 Self-acting control valve T T   
T 

  
T 

  
T ⎯ ⎯   T ⎯ ⎯ ⎯ 

38 Indicator T T ⎯ ⎯ ⎯ ⎯ ⎯   T   
T 

  T ⎯ 

39 Recorder unit T T ⎯ ⎯ ⎯ ⎯ ⎯   T   
T 

  T ⎯ 

40 Controller unit T T ⎯ ⎯ ⎯ ⎯ ⎯   T   
T 

  T ⎯ 

41 Integrator unit T T ⎯ ⎯ ⎯ ⎯ ⎯   T   
T 

  T ⎯ 

42 Alarm setting unit T T ⎯ ⎯ ⎯ ⎯ ⎯   T   
T 

  T ⎯ 

43 Computing unit T T ⎯ ⎯ ⎯ ⎯ ⎯   T   
T 

  T ⎯ 

44 Converter unit T T ⎯ ⎯ ⎯ ⎯ ⎯   T   
T 

  T ⎯ 

45 Limiter unit T T ⎯ ⎯ ⎯ ⎯ ⎯   T   
T 

  T ⎯ 

46 Power source unit T T ⎯ ⎯ ⎯ ⎯ ⎯   T   
T 

  T ⎯ 

47 Instrument panel T 
 

S 
 ⎯ ⎯ T 

   
S 
   ⎯ S 

   
T 
   

T 
   ⎯ 

48 Instrument desk T 
 

S 
 ⎯ ⎯ ⎯ ⎯ ⎯ S 

   
T 
   

T 
   ⎯ 

49 Gauge board T 
 

S 
 ⎯ ⎯ T 

   
S 
   ⎯ S 

   
T 
   

T 
   ⎯ 

50 Safety valve T 
 

S 
   

T 
   

T 
   

T 
   ⎯ S 

   
S 
   ⎯ ⎯ ⎯ 

51 Pilot operated safety relief T S T T T ⎯ S S ⎯ ⎯ ⎯ 
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Kind of Instrument 

Inspection and Test Items 

Visual 
insp. 

Dime
nsion
al 
insp. 

Materi
al 
insp. 

Non-
destru
ctive 
exam 

Press
ure 
test 

Pneu
matic 
test 

Seat 
Leaka
ge 
test 

Perfor
mance 
test 

Insula
tion 
resist
ance 
test 

High 
voltage 
test 

Steam 
test 

valve           

52 Vacuum breaker T 
 

S 
   

T 
   

T 
   

T 
   ⎯ S 

   
S 
   ⎯ ⎯ ⎯ 

53 Atmospheric valve T 
 

S 
   

T 
   

T 
   

T 
   ⎯ S 

   
S 
   ⎯ ⎯ ⎯ 

54 Gas chromato-graph T 
 

T 
 ⎯ ⎯ ⎯ T 

   ⎯ S 
   

S 
   

T 
   ⎯ 

55 Mass spectro-meter T 
 

T 
 ⎯ ⎯ ⎯ T 

   ⎯ S 
   

S 
   

T 
   ⎯ 

56 Infrared type gas analyzer T 
 

T 
 ⎯ ⎯ ⎯ T 

   ⎯ S 
   

S 
   

T 
   ⎯ 

57 Magnetic type gas analyzer T 
 

T 
 __ __ __ T 

    S 
   

S 
   

T 
   __ 

58 Thermal conductivity type 
     analyzer 

T 
 

T 
 ⎯ ⎯ ⎯ T 

   ⎯ S 
   

S 
   

T 
   ⎯ 

59 Combustion type gas  
     analyzer 

T 
 

T 
   ⎯ ⎯ ⎯ T 

   ⎯ S 
   

S 
   

T 
   ⎯ 

60 Density type gas analyzer T 
 

T 
 ⎯ ⎯ ⎯ ⎯ ⎯ S 

   
S 
   

T 
   ⎯ 

61 Photo-electric type analyzer T 
 

T 
 ⎯ ⎯ ⎯ ⎯ ⎯ T 

   
T 
   

T 
   ⎯ 

62 Moisture analyzer  
T 

T 
 ⎯ ⎯ ⎯ ⎯ ⎯ T 

   
T 
   

T 
   ⎯ 

63 pH meter T T ⎯ ⎯ ⎯ ⎯ ⎯   T   
T 

  T ⎯ 

64 Turbidity analyzer Water  
     quality analyzer 

T 
 

T 
 ⎯ ⎯ T 

   ⎯ ⎯ T 
   

T 
   

T 
   ⎯ 

65 Density meter T T ⎯ ⎯   
T ⎯ ⎯   T   

T 
  T ⎯ 

66 Electric conductivity meter T T ⎯ ⎯   
T ⎯ ⎯   

T 
  

T 
  T ⎯ 

67 Flame detector T 
 

T 
 ⎯ ⎯ ⎯ ⎯ ⎯ S 

   
S 
   

T 
   ⎯ 

68. Mass Flow meter T 
 

T 
 

T 
   

T 
   

T 
   ⎯ ⎯ S 

   
T 
   

T 
   ⎯ 

69. Vortex Flow Meter T 
 

T 
 

T 
   

T 
   

T 
   ⎯ ⎯ S 

   
T 
   

T 
   ⎯ 

70 Gas detector T 
 

T 
 ⎯ ⎯ ⎯ ⎯ ⎯ S 

   
S 
   

T 
   ⎯ 

 
  : Tested by Manufacturer. 

 : Tested by manufacturer & witnessed by 3rd party inspector(TPI). 
 : Manufacturer will submit Inspection & test records. 

T : Total Inspection by TPI. 
S : Sample inspection by TPI.(10% of total quantity of the same type & rating. 
  

Notes: PMC/OWNER may witness any or all testing in stages during manufacturer or at final stage before shipment. 



Sl no Condition Surface Preparation Primer Coat 
No. of 
Coats 

DFT (in 
Microns)

Intermediate 
Coat

No. of 
Coats 

DFT (in 
Microns)

Final Coat 
No. of 
Coats 

DFT (in 
Microns)

Total DFT 

1
CW/Clarified 
Water

SHOT BLASTING/ 
ABRASIVE 
BLASTING OR 
POWER TOOL 
CLEANING.

ZINC CHROME PRIMER 
(ALKYD BASE) BY 
BRUSH/ SPRAY TO IS 
104. OR RED OXIDE ZINC 
PHOSPHATE PRIMER 
(ALKYD BASE) TO IS 
12744

2 25

SYNTHETIC 
ENAMEL 

(LONG OIL 
ALKYD) TO 

IS 2932.

1 30

SYNTHETIC 
ENAMEL 

(LONG OIL 
ALKYD) TO 

IS 2932

2 35 150

2
CW/Clarified 
Water

SHOT BLASTING/ 
ABRASIVE 
BLASTING OR 
POWER TOOL 
CLEANING.

EPOXY BASED ZINC 
RICH PRIMER

1 50 - - -
COAL TAR 

EPOXY
2 75 200

3

4
CW/Clarified 
Water

Shot blasting/ 
Abrasive blasting or 
Power tool cleaning.

Sealed Zinc spray as per 
BS 5493.

1 250 zinc 
Phosphate 
Epoxy 

1 30 coal tar 
Epoxy paint

3 75 505

5

CW PIPE IN BIDDER'S SCOPE SHALL BE CONCRETE ENCASED STEEL LINED DUCTS. CONCRETE ENCASEMENT SHALL BE OF MIN 500 MM THICK WITH
SQUARE SHAPE OUTSIDE. M20 GRADE PCC ENCASEMENT SHALL BE PROVIDED OTHER THAN LOCATIONS OF DUCT CROSSING ROAD, RAIL OR ANY OTHER
FACILITY WHERE RCC ENCASEMENT OF GRADE M25 SHALL BE ADOPTED. TOP OF CW DUCT ENCASEMENT SHALL BE MIN. 1.5 M BELOW FGL.

PE-TS-544-165-W001

Rev. No. 00  

07.05.2026

TECHNICAL SPECIFICATION  
INDUCED DRAFT COOLING TOWER

2000 TPD BCGCL COAL TO AMMONIUM NITRATE - LSTK-1

EXTERNAL SURFACE - OVER GROUND PIPING

INTERNAL SURFACE (FOR PIPE 1000 NB AND ABOVE)

BURRIED CW PIPING (CONCRETE ENCASED)

PAINTING REQUIREMENT 

REFER CIVIL SPECIFICATION (BOOK 2 OF 2)

STRUCTURAL STEEL

CIVIL STRUCTURES



Sl. No.
1

2

7

3

4

5

6

8

9

Sl. No. DOCUMENT TITLE SUBMISSION SCHEDULE

A
1 GENERAL ARRANGEMENT OF INDUCED DRAUGHT COOLING TOWER 6 WEEKS FROM LOI

2 GA OF C.W. BASIN OF COOLING TOWER 6 WEEKS FROM LOI

3 THERMAL DESIGN & FRICTION LOSS CALCULATIONS AND 
CHARACTERISTIC & PERFORMANCE CURVES FOR IDCT

6 WEEKS FROM LOI

4 CIVIL DESIGN BASIS OF IDCT 8 WEEKS FROM LOI

5 LAYOUT AND DETAILS OF FOUNDATION 15 WEEKS FROM LOI

6 GA OF FOUNDATION, POND WALL AND PEDESTAL 15 WEEKS FROM LOI

7 METHODOLOGY STATEMENT FOR PILING WORKS 12 WEEKS FROM LOI

8 STRUCTURAL DESIGN OF 760 MM DIA. BORED CAST IN-SITU TEST PILES 
FOR COOLING TOWERS PACKAGE

12 WEEKS FROM LOI

9 LOCATION OF BORED CAST IN SITU TEST PILES FOR COOLING TOWERS 12 WEEKS FROM LOI

10 NUMERATION AND RC DETAILS OF TEST PILE 12 WEEKS FROM LOI

11 DESIGN CALCULATION OF SUB STRUCTURE FOR CT 16 WEEKS FROM LOI

12 DESIGN CALCULATION FOR SUPER STRUCTURE OF CT 16 WEEKS FROM LOI

13 ANALYSIS & DESIGN OF POND WALL, POND FLOOR 15 WEEKS FROM LOI

14 LAYOUT AND DETAILS OF PILE/FOUNDATION OF INTERNAL FILL SUPPORT 
STRUCTURE

16 WEEKS FROM LOI

15 LAYOUT AND DETAILS OF POND FLOOR AND GRILLAGE COLUMN 
FOOTINGS

16 WEEKS FROM LOI

16 R.C. DETAILS OF PILECAP/FOUNDATION, POND WALL AND PEDESTAL 16 WEEKS FROM LOI

B

1 SCHEMATIC ARRANGEMENT OF FILL & FILL SUPPORTING DETAILS FOR 
COOLING TOWER

21 WEEKS FROM LOI

PERFORMANCE GUARANTEE SCHEDULE  (DULY SIGNED AND STAMPED)

PQR CREDENTIALS 

DRAWINGS & DOCUMENTS TO BE SUBMITTED BY SUCCESSFUL BIDDER AFTER AWARD OF 
CONTRACT ALONG WITH SUBMISSION SCHEDULE 

COMPLIANCE SHEET  (DULY SIGNED AND STAMPED)

GENERAL ARRANGEMENT DRAWING FOR COOLING TOWER, INCORPORATING ALL RELEVANT 
DIMENSIONS, COLD WATER CHANNELS / SLUDGE CHAMBER/ SCREENS/ GATES IN THE COLD 
WATER CHANNEL, STAIRCASE ETC.
PUMPING HEAD CALCULATIONS

THERMAL DESIGN CALCULATIONS

TOWER PERFORMANCE CURVES

TECHNICAL DEVIATION SCHEDULE (IF ANY)

TECHNICAL SPECIFICATION  
INDUCED DRAFT COOLING TOWER

2000 TPD BCGCL COAL TO AMMONIUM NITRATE - LSTK-1

DOCUMENTATION REQUIREMENT

DRAWINGS & DOCUMENTS TO BE SUBMITTED BY ALL THE BIDDERS ALONG WITH THE BID

DOCUMENT TITLE

PE-TS-544-165-W001

Rev. No. 00  

07.05.2026

UNPRICED COPY OF THE PRICE SCHEDULE (INDICATING “QUOTED” FOR THE LISTED ITEMS).

BASIC DRAWINGS / DOCUMENTS

DETAILED DRAWINGS / DOCUMENTS
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2 SCHEMATIC ARRANGEMENT OF INTERNAL DISTRIBUTION SYSTEM FOR 
COOLING TOWER

21 WEEKS FROM LOI

3 SCHEMATIC ARRANGEMENT OF EXTERNAL HW DISTRIBUTION SYSTEM 
OF COOLING TOWER

30 WEEKS FROM LOI

4 SCHEMATIC ARRANGEMENT OF DRIFT ELIMINATORS FOR COOLING 
TOWER 31 WEEKS FROM LOI

5 SCHEMATIC ARRANGEMENT OF MECHANICAL EQUIPMENT OF COOLING 
TOWER 31 WEEKS FROM LOI

6 TDS FOR DRIFT ELIMINATOR FOR IDCT 31 WEEKS FROM LOI

7 TDS FOR FILL FOR IDCT 31 WEEKS FROM LOI

8 TDS FOR DISTRIBUTION PIPES 31 WEEKS FROM LOI

9 GAD AND DATA SHEET OF DRIVE SHAFT ASSY. FOR IDCT 31 WEEKS FROM LOI

10 SLUDGE PUMPS-GA & DATA SHEET . 42 WEEKS FROM LOI

11 CHAIN PULLEY BLOCKS-DATA SHEET AND GA FOR IDCT 42 WEEKS FROM LOI

12 TDS FOR FAN MAINTENANCE FACILITIES FOR IDCT 42 WEEKS FROM LOI

13 GAD AND DATA SHEET FOR BFV'S 42 WEEKS FROM LOI

14 GA & TDS FOR CI GATE VALVE . 42 WEEKS FROM LOI

15 GAD AND DATA SHEET OF FAN ASSY FOR IDCT 31 WEEKS FROM LOI

16 GAD AND DATA SHEET OF GEARBOX FOR IDCT 31 WEEKS FROM LOI

17 R.C. DETAILS OF COLD WATER BASIN COLUMN & WALL 15 WEEKS FROM LOI

18 ANALYSIS & DESIGN OF PRECAST BEAMS 21 WEEKS FROM LOI

19 ANALYSIS AND DESIGN OF COLUMNS FOR INTERNAL FILL SUPPORTING 
STRUCTURE

21 WEEKS FROM LOI

20 GA OF FILL SUPPORTING STRUCTURE 21 WEEKS FROM LOI

21 DETAILS OF DIAGONAL COLUMNS FOR COOLING TOWER 21 WEEKS FROM LOI

22 DESIGN OF LOWER TIER AND TIE BEAMS 21 WEEKS FROM LOI

23 DESIGN OF UPPER TIER BEAMS 21 WEEKS FROM LOI

24 R.C DETAILS OF TRANS BEAM AT ELIMINATOR LEVEL 21 WEEKS FROM LOI

25 R.C DETAILS OF LONG BEAM AT ELIMINATOR LEVEL 21 WEEKS FROM LOI

26 RC DETAILS OF END WALLS & PARTITION WALL 21 WEEKS FROM LOI

27 LAYOUT PLAN OF CT AT FANDECK LEVEL & GENERAL ARRANGEMENT OF 
FANDECK SLAB

25 WEEKS FROM LOI

28 RC DETAILS OF FAN DECK SLAB 21 WEEKS FROM LOI

29 RC DETAILS OF LONG & TRANS BEAMS AT FAN DECK LEVEL 21 WEEKS FROM LOI

30 DETAILS OF ACCESS DOOR 25 WEEKS FROM LOI

31 RC DETAILS OF FAN CYLINDER 25 WEEKS FROM LOI

32 DETAILS OF C.W. OUTLET, HOIST SUPPORT STRUCTURE AND 
EMBEDMENT DETS.

25 WEEKS FROM LOI

33 RC DETAILS OF PIPE SUPPORT 25 WEEKS FROM LOI

34 DESIGN CALCULATION FOR STAIRCASE FOR CT 25 WEEKS FROM LOI

35 ANALYSIS & DESIGN OF STAIRCASE 25 WEEKS FROM LOI
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36 DETAILS OF STAIRCASE 25 WEEKS FROM LOI

37 R.C. DETAILS OF ACCESS STAIRWAY 25 WEEKS FROM LOI

38 R.C. DETAILS OF GRDR PLINTH SUPPORTING INCLINED COLUMN 28 WEEKS FROM LOI

39 DESIGN CALCULATION FOR OUTLET, SLUDGE PIT & PIPE SUPPORT FOR 
IDCT

25 WEEKS FROM LOI

40 ANALYSIS & DESIGN OF COLD WATER OUTLET & MONORAIL LIFTING 
ARRANGEMENT

25 WEEKS FROM LOI

41 R. C. DETAILS OF CW OUTLET, EMBEDMENT DETAILS OF GATES & TRASH 
RACKS

25 WEEKS FROM LOI

42 ANALYSIS & DESIGN OF DESLUDGE CHAMBER 25 WEEKS FROM LOI

43 R.C. DETAILS OF DRAIN SUMP AND DRAIN BOX 25 WEEKS FROM LOI

44 R.C. DETAILS OF MAIN HOT WATER DUCT 25 WEEKS FROM LOI

45 ANALYSIS & DESIGN OF PLATFORM 25 WEEKS FROM LOI

46 DETAILS OF INTERMEDIATE ACCESS/ CHANGEOVER PLATFORM 25 WEEKS FROM LOI

47 DETAILS OF EXTERNAL TRESTLES FOR HOT WATER PIPING 25 WEEKS FROM LOI

48 RC DETAILS OF INTERMEDIATE TIER BEAMS 25 WEEKS FROM LOI

49 DETAILS OF PRECAST BEAM AT DRIFT ELIMINATOR LEVEL 25 WEEKS FROM LOI

50 NUMERATION AND RC DETAILS OF COLUMN BRACKETS SUPPORTING 
PRECAST GRID BEAMS

25 WEEKS FROM LOI

51 DESIGN OF PEDESTALS FOR HOT WATER PIPING 25 WEEKS FROM LOI

52 DESIGN OF TEST SETUP ARRANGEMENT FOR INITIAL PILE LOAD TESTING 
WORKS

25 WEEKS FROM LOI

53 DESIGN OF INTERMEDIATE TIER BEAMS 25 WEEKS FROM LOI

54 DESIGN OF COLUMN BRACKETS 25 WEEKS FROM LOI

55 ANALYSIS & DESIGN OF MISCELLANEOUS ITEMS (STOP LOG GATES, 
TRASH RACKS, ETC)

25 WEEKS FROM LOI

56 DESIGN CALCULATION FOR STOP LOG GATE/ SLIDE GATE 25 WEEKS FROM LOI

57 DETAILS OF SCREEN TRASH RACK AT OUTLET 42 WEEKS FROM LOI

58 DETAILS OF EXTERANL M.S. LADDER 25 WEEKS FROM LOI

59 PITOT TUBE INSTALLATION & PIT DETAILS FOR COOLING TOWER 30 WEEKS FROM LOI

60 CONTROL & OPERATION PHILOSOPHY 31 WEEKS FROM LOI

61 PG TEST PROCEDURE 50 WEEKS FROM LOI

62 QAP- DRIVES SHAFT FOR IDCT 37 WEEKS FROM LOI

63 QAP-GEARBOX FOR IDCT 37 WEEKS FROM LOI

64 QAP- FILL FOR IDCT 37 WEEKS FROM LOI

65 QAP- PVC ELIMINATOR FOR IDCT 37 WEEKS FROM LOI

66 QAP- DESLUDGE PUMP 45 WEEKS FROM LOI

67 QAP- FAN FOR IDCT 37 WEEKS FROM LOI

68 QAP OF BF VALVE 37 WEEKS FROM LOI

69 QAP OF GATE VALVE/SLUICE VALVE 45 WEEKS FROM LOI

70 QAP OF HOT WATER MANIFOLD 45 WEEKS FROM LOI

71 ELECTRICAL LOAD LIST 10 WEEKS FROM LOI

72 CABLE SCHEDULE AND CABLE INTERCONNECTION 15 WEEKS FROM LOI
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73 I/O LIST 15 WEEKS FROM LOI

74 INSTRUMENT CABLE SCHEDULE 15 WEEKS FROM LOI

75 INSTRUMENT SCHEDULE 15 WEEKS FROM LOI

76 CONTROL SCHEME/LOGIC DIAGRAM (TO BE IMPLEMENTED IN DDCMIS) 15 WEEKS FROM LOI

77 FIELD JB TERMINATIONS 15 WEEKS FROM LOI

Sl. No.

1

2

3

4

O&M MANUAL

ALL TEST CERTIFICATES

DRAWINGS & DOCUMENTS TO BE SUBMITTED AS FINAL/AS-BUILT DOCUMENT

DOCUMENT TITLE

MDL for IDCT shall be finalized after award of contract.

APPROVED DOCUMENTS

CALIBRATION CERTIFICATES

BHEL / Customer comments on drgs/docs shall be furnished within 14 days of 
submission date. However, drgs/docs submitted shall be complete in all respects with 
revised drawing submitted incorporating all comments. Any incomplete drawing submitted 
shall be treated as non-submission with delays to bidder’s account. For any clarification/ 
discussion required to complete the drawings, the bidder shall himself depute his 
personal to BHEL for across the table discussions/ finalizations/ submissions of drawings.



PE-TS-544-YYY-HZZZ

Issue No. 01  

Rev. No. 00  

Date :

Sl. No.

1
2

Sl. No. DOCUMENT TITLE SUBMISSION SCHEDULE

1
TECHNICAL DATASHEETS OF 
TRANSMITTERS,LOCAL INSTRUMENTS, JB, 
ETC.

2 IO LIST

3 INSTRUMENT SCHEDULE

4
CONTROL & OPERATIONAL WRITE-UP FOR THE
SYSTEM WITH SET POINTS

5
CONTROL SCHEME/LOGIC DIAGRAM (TO BE
IMPLEMENTED IN DDCMIS)

6 CABLE SCHEDULE (IN EXCEL FORMAT)

7 CABLE INTERCONNECTION

8 FIELD JB TERMINATIONS

9 HMI PICTURES/PLANT SCHEMATICS

10 ANNUNCIATION & SOE LIST

11 INSTRUMENTS INSTALLATION DIAGRAM 

12
QUALITY PLAN DULY SIGNED & STAMPED FOR 
APPLICABLE ITEMS

PQR CREDENTIALS 

DRAWINGS & DOCUMENTS TO BE SUBMITTED BY SUCCESSFUL BIDDER 
AFTER AWARD OF CONTRACT ALONG WITH SUBMISSION SCHEDULE 

COMPLIANCE SHEET 

TECHNICAL SPECIFICATION  
INDUCED DRAFT COOLING TOWER

2000 TPD COAL TO AMMONIUM NITRATE 
(LSTK-1) PROJECT

DOCUMENTATION REQUIREMENT

DRAWINGS & DOCUMENTS TO BE SUBMITTED BY ALL THE BIDDERS 
ALONG WITH THE BID

DOCUMENT TITLE



Sl. No.

1

2

3

4

APPROVED DOCUMENTS

CALIBRATION CERTIFICATES

O&M MANUAL

ALL TEST CERTIFICATES

DRAWINGS & DOCUMENTS TO BE SUBMITTED AS FINAL/AS-BUILT DOCUMENT

DOCUMENT TITLE



1

Total  IDCT Pumping head (MWC) permissible, viz. static head plus 
frictional losses as below:
 - Static head w.r.t. FGL
 - Frictional losses within bidder's T.P. with 10% margin

2
Guaranteed Cold water temperature at design capacity
& parameters with the working cells (deg C)

3.0
Guaranteed power consumption at inlet to motor terminals of fans, 
at design capacity and design conditions:

3.1 Per fan motor (KW)

3.2 Total for the working cells, per Cooling Tower (KW)

Date

Name and Designation :

Name & Address of the Bidder

TECHNICAL SPECIFICATION  
INDUCED DRAFT COOLING TOWER

2000 TPD BCGCL COAL TO AMMONIUM NITRATE - LSTK-
1

Schedule of Performance Guarantees

Signature of authorised Representative
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07.05.2026
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The Bidder should meet the qualifying requirements of any one of the qualifying routes 
stipulated under clause 4.3.1 or 4.3.2 or 4.3.3. 
 
4.3.1 The bidder should have designed, constructed and commissioned at least one (01) 
number Induced Draught Cooling Tower in RCC or Pultruded Fiberglass Reinforced Plastic 
(FRP) Construction of capacity not less than 13000 m3/hr which should have been in 
successful operation for at least one (1) year as on the date of subject Enquiry/NIT. 
 
In case the reference cooling tower was designed by a party other than the Bidder, the 
Bidder shall employ a cooling tower Design Agency, who has independently designed an 
Induced Draught Cooling Tower of same type as being offered of capacity not less than 
13,000 m3/hr in RCC or Pultruded Fiberglass Reinforced Plastic (FRP) construction and 
which should have been in successful operation for at least one (1) year as on the date of 
subject Enquiry/NIT. 
 
Further, if such design agency has not carried out the engineering activities by itself in 
respect of the system of the reference installation against which the design agency is 
seeking the qualification, then the engineering of the package shall be carried out by an 
Engineering firm who should have engineered an Induced Draught Cooling Tower of same 
type & construction as being offered of capacity not less than 13,000 m3/hr in RCC or 
Pultruded Fiberglass Reinforced Plastic (FRP) construction and which should have been in 
successful operation for at least one(1) year as on the date of subject Enquiry/NIT. 
 
In such a case, the Bidder shall be required to furnish a letter of technical support from the 
Cooling Tower Design agency and Engineering firm (as applicable) for successful 
performance of Cooling Tower system, as per the format enclosed in the bidding document. 
This letter of technical support should be submitted prior to the placement of order on 
approved bidder. 
 
OR 
 
4.3.2 The Bidder should be a wholly or partially (with minimum 51% holding) held Indian 
subsidiary of a firm who in turn meets the requirements of clause 4.3.1 above. Further, the 
Bidder on its own or along with its holding company should have executed / be executing at 
least one contract involving design, construction and commissioning of at least one (1) 
number Induced Draft Cooling Tower in RCC / Pultruded Fiberglass Reinforced Plastic 
(FRP) Construction of capacity not less than 6500 m3/hr. 
 
In such a case, the Bidder should furnish a letter of technical support from Holding Company 
(i.e. the firm meeting requirements of clause 4.3.1 above) for successful performance of the 
Cooling Tower as per the format enclosed in the bidding document. This letter of technical 
support should be submitted prior to the placement of order on approved bidder. 
 
OR 
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4.3.3  The Bidder who has independently constructed RCC cooling tower of capacity not 
less than 13,000 Cu.M/Hr can also participate along with its Holding company / Subsidiary 
/ Collaborator / Associate who in turn meets the requirements of clause 4.3.1 above. 
 
In such a case, the Bidder shall be required to furnish a Deed of Joint Undertaking executed 
by the Bidder and it’s Holding company / Subsidiary / Collaborator / Associate for the 
successful performance of Cooling Tower, as per the format enclosed with the bidding 
documents. The Deed of Joint Undertaking (DJU) shall be submitted along with bid/offer. In 
case of award, Bidder and it’s Holding company / Subsidiary / Collaborator / Associate shall 
each be required to furnish an on-demand bank guarantee for INR 7 million (Seven Million 
only) in addition to the contract performance security to be furnished by the bidder. 
 
General notes of the PQR are as under: 
 

1. The Bidder should offer only the same type i.e. counter flow or cross flow and of the 
same construction type i.e. RCC construction or FRP construction of Cooling Towers 
for which the bidder / Holding Company / Subsidiary / Collaborator / Associate (i.e., 
the firm meeting requirements of clause 4.3.1 above) is qualified. 
 

2. Bidder to submit supporting documents in English. If documents submitted by bidder 
are in language other than English, a self-attested English translated document 
should also be submitted. 
 

3. Notwithstanding anything stated above, BHEL/Customer reserves the right to assess 
the capabilities and capacity of the bidder to perform the contract, should the 
circumstances warrant such assessment in overall interest of BHEL/Customer. 
 

4. Consideration of offer shall be subject to customer's approval of bidder. 
 

5. After satisfactory fulfilment of all the above criteria/ requirement, offer shall be 
considered for further evaluation as per NIT and all other terms of the tender. 
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PROVENNESS OF INDUCED DRAFT COOLING TOWER   

 
I. (A) Details of lnduced draught Cooling Towers (as per clause 4.3.1of Sub-

Section-IA, Part-A, Section-VI of Bidding Documents 
 
 In support of Sub-Qualifying Requirements of Clause 4.3.1 of Sub-Section-IA, Part-A, 

Section-VI of Bidding Document, we confirm that We/our Sub-vendor have designed, 
constructed and commissioned at least one (01) number Induced Draught Cooling 
Tower in RCC or Pultruded Fiberglass Reinforced Plastic(FRP) Construction of capacity 
not less than 13000m3/hr which has been in successful operation for atleast one year(1) 
prior to the date of Techno-commercial bid opening. 

             The reference Cooling Towers are of the same type i.e. counter flow or cross flow as is 
being offered and of the same construction type i.e. RCC construction or FRP 
construction as being offered by us. 

 
The details of the reference cooling tower is furnished below: 
 
----------------------------------------------------------------------------------------------------------------------------- 
Sl.  Description/Details         Plant 
No. 
---------------------------------------------------------------------------------------------------------------------------- 
1. Description of Work and 
 Name of Client ....................................... 
 
2. Location/Address of the Plant/works .......................................  
 
3. Address of the Client (including .......................................  
 Contact Person Name, Telephone  
 No, e-mail etc.)  
 
4. No. of Cooling Towers  .......................................  
 
5. Capacity of each Cooling  .......................................  
 Tower (Cu.M/hr.) 
 
6. Type of Fill (splash/modular/trickle type) ....................................... 
 
7. Type of Construction  ....................................... 
 
8. Whether scope of works included 
 
 (a) Design of Cooling Towers by  
  Bidder/its Sub-vendor YES*/NO* 
 

 (b) Construction of  YES*/NO* 
  Cooling towers 
 

TECHNICAL PQR

TECHNICAL PQR

inline with TECHNICAL PQR.
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 (c) Commissioning of   YES*/NO*  
  Cooling towers 
 
9. Date of Commissioning of the    
 Cooling tower 
 
10. Certificate from client to   YES*/NO* 
 substantiate Bidder's QR data is 
 enclosed at Annexure ........... 
 to this Attachment-3K 
 
11. Whether the reference cooling tower   YES*/NO*   
 at sl. No. 1 is designed by the bidder/ sub vendor  
 
12a. Whether the reference cooling tower   YES*/NO*   
 at sl. No. 1 is got designed by 
 bidder/ sub vendor 
  
12b. Name of the Design agency of the reference 
 Cooling tower 
 
12c. Whether the reference cooling tower is  YES*/NO* 
 Engineered by the design agency 
 
12d. Name of the Engineering firm who has engineered 
 the reference cooling tower 
 
13. Whether Documentary evidence/       Yes* / No* 
 certificate(s) from client enclosed 
 for the above data  
 
14. We confirm to submit a letter of technical support   
 at the time of placement of order on our sub-vendor 
  
 
----------------------------------------------------------------------------------------------------------------------------- 
 
 � * Strike off whichever is not applicable. 
 
 
Date :  (Signature).............................................. 
 
Place :  (Printed Name)........................................ 
 
   (Designation)........................................... 
 
   (Common Seal)....................................... 
 
 
(Bidder / Sub vendor / Design Agency / Engineering firm ) 
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I. (B) Details of Induced draught Cooling Towers (as per clause 4.3.2 of Sub-

Section-IA, Part-A, Section-VI of Bidding Documents 
 
In support of Sub-Qualifying Requirements of Clause 4.3.2 of Sub-Section-IA, Part-A, Section-
VI of Bidding Document, we confirm that We are a wholly or partially (with minimum 51% 
holding) held Indian subsidiary of a firm who fulfills the requirements in Clause 4.3.1 of Sub-
Section-IA, Part-A, Section-VI of Bidding Documents. We , on our own/ alongwith our holding 
company have executed/ are executing atleast one contract involving design, construction and 
commissioning of atleast one(1) number Induced Draft Cooling Tower in RCC/ Pultruded 
Fiberglass Reinforced Plastic (FRP) Construction of capacity not less than 6500m3/hr. 

We shall furnish a letter of technical support from our Holding Company for the satisfactory 
performance of Cooling Towers as per the format enclosed in the bidding document before 
placement of award of Cooling Tower. 

 
The details of the reference cooling tower is furnished below: 
 
----------------------------------------------------------------------------------------------------------------------------- 
Sl.  Description/Details         Plant 
No. 
---------------------------------------------------------------------------------------------------------------------------- 
1. Description of Work and 
 Name of Client ....................................... 
 
2. Location/Address of the Plant/works .......................................  
 
3. Address of the Client (including .......................................  
 Contact Person Name, Telephone  
 No, e-mail etc.)  
 
4. No. of Cooling Towers  .......................................  
 
5. Capacity of each Cooling  .......................................  
 Tower (Cu.M/hr.) 
 
6. Type of Fill (Other than  
 splash/modular/trickle type) 
 Bidder to Specify the type of fill ....................................... 
 
7. Type of Construction  ....................................... 
 
8. Whether scope of works included 
 
 (a) Design of Cooling Towers by  
  Bidder/its Sub-vendor associate/Collaborator  YES*/NO* 
   
 
  (Name of Designer)                                                ....................................... 
  

TECHNICAL PQR

TECHNICAL PQR

TECHNICAL PQR.
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 (b) Construction of     YES*/NO* 

  Cooling towers 
 
 (c) Commissioning of   YES*/NO*  
  Cooling towers 
 
9. Date of Commissioning of the     
 Cooling tower 
 
10. Certificate from client to   YES*/NO* 
 substantiate Bidder's QR data is 
 enclosed at Annexure ........... 
 to this Attachment-3K 
 
11. Whether the reference cooling tower   YES*/NO*   
 at sl. No. 1 is designed by the bidder/ sub vendor  
 
12. Whether the reference cooling tower   YES*/NO*   
 at sl. No. 1 is designed by 
 Sub-vendor’s own engineers  
 
 
13. Whether Documentary evidence/       Yes* / No* 
 certificate(s) from client enclosed 
 for the above data  
 
14. We confirm to submit a letter of technical support   
 at the time of placement of order on our sub-vendor 
   
----------------------------------------------------------------------------------------------------------------------------- 
 
 � * Strike off whichever is not applicable. 
 
Date :      
   (Signature).............................................. 
 
Place :  (Printed Name)........................................ 
 
   (Designation).......................................... 
   (Common Seal)....................................... 
 
Date :  (Signature).............................................. 
 
Place :  (Printed Name)........................................ 
     
 
(Bidder / Sub vendor / Associate/ Collaborate ) 
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I. (C) Details of lnduced draught Cooling Towers (as per clause 4.3.3 of Sub-Section-IA, 
Part-A, Section-VI of Bidding Documents 

 
In support of Sub-Qualifying Requirements of Clause 4.3.3 of Sub-Section-IA, Part-A, Section-
VI of Bidding Document, we confirm that We/our Sub-vendor have independently constructed 
RCC cooling towers of capacity not less than 13000 m3/hr and our Holding 
company/Collaborator/Associate fulfills the requirements in Clause 4.3.1 of Sub-Section-IA, 
Part-A, Section-VI of Bidding Documents. 
We shall furnish a Deed of Joint Undertaking executed by us/ our sub-vendor and Holding 
company/Collaborator/Associate for the successful performance of Cooling Tower, as per the 
format enclosed with the bidding documents. The Deed of Joint Undertaking (DJU) shall be 
submitted along with an on demand bank-guarantee at the time of placement of order on the 
approved sub-vendor. 
 
The details of the reference cooling tower is furnished below: 
--------------------------------------------------------------------------------------------------------------------------- 
Sl. Description/Details  Plant 
No. 
--------------------------------------------------------------------------------------------------------------------------- 
- 
1. Description of Work and 
 Name of Client  ....................................... 
 
2. Location/Address of the Plant/works  ....................................... 
 
3. Address of the Client (including                     ....................................... 
 Contact Person Name, Telephone 
 No, e-mail etc.) 
 
4a. No. of Cooling Towers                                    ....................................... 
 
4b. Capacity of each Cooling tower                      .......................................  
 
5. Date of commissioning of Cooling tower         …………………………… 
 
6. Certificate from client to   YES*/NO* 
 substantiate Bidder's QR data is 
 enclosed at Annexure ........... 
 to this Attachment-3K 
 
7. Details of ref cooling tower of Holding company /Collaborator/ Associate as per clause 

4.3.1 
 
8. Whether scope of works included 
 
 (a) Design of Cooling Towers by  
  Bidder/its Sub-vendor associate/Collaborator  YES*/NO* 
   
  (Name of Designer)                                                ....................................... 
 
  (Name of Eningeering firm)                                    ……………………………  
  

TECHNICAL PQR

TECHNICAL PQR

TECHNICAL PQR
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 (b) Construction of                                                                 YES*/NO* 
  Cooling towers 
 
 (c) Commissioning of   YES*/NO*  
  Cooling towers 
 
9. Date of Commissioning of the     
 Cooling tower 
 
10. Certificate from client to   YES*/NO* 
 substantiate Bidder's QR data is 
 enclosed at Annexure ........... 
 to this Attachment-3K 
 
11. Whether the reference cooling tower   YES*/NO*   
 at sl. No. 1 is designed by the bidder/ sub vendor  
 
12. Whether the reference cooling tower   YES*/NO*   
 is designed by Sub-vendor’s own engineers  
 
 
13. Whether Documentary evidence/       YES* /NO* 
 certificate(s) from client enclosed 
 for the above data  
 
14. We confirm to submit a letter of Deed of Joint Undertaking 
 at the time of placement of order on our sub-vendor 
 
15. Documentary evidence / Certificate from client to                       YES*/NO* 
 substantiate Bidder's QR data is 
 enclosed at Annexure ........... 
 to this Attachment-3K 
--------------------------------------------------------------------------------------------------------------------------- 

 * Strike off whichever is not applicable. 
Date : (Signature).............................................. 
Place : (Printed Name)........................................ 
(Designation)........................................... 
(Common Seal) ....................................... 
(Bidder / Sub-vendor / Holding Company / Collaborator / Associate) 
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                            FORMAT FOR FILLING THE DETAILS OF PROVENNESS 
LETTER OF SUPPORT FOR SATISFACTORY PERFORMANCE OF 

(EQUIPMENT/SYSTEM NAME) FOR  
SIPAT STPP STAGE-III(1X800MW) 

 
TO 
[EMPLOYER’S NAME & ADDRESS] 
Sub: Letter of Technical Support submitted From ……….. (name of the Associate*/ 
Collaborator*/ Desginer* / Engineering firm* / Holding Company*/Subsidiary*) undertaking the 
responsibility for satisfactory performance of ………….(Name of the equipment/system*). 
 
Dear Sirs, 
 
1.   In accordance with the Award of the Contract by ……… (Name of the Contractor) to M/s.    
       ……. (Name of the sub-vendor), we, the aforesaid Associate*/ Collaborator*/ Design agency* / Engineering 
firm* / Holding Company*/Subsidiary*, (M/s ……….) shall be fully responsible for the satisfactory 
performance of the ………..( Name of the equipment/system*). 
 
2. Further, the manner of achieving the objective set forth in point 1 above shall be as  
    follows 
    For ……….. (Name of the equipment/system*): 

(a) We shall be fully responsible for design, engineering & commissioning (as applicable) and 
extending all necessary support for putting in to satisfactory operation and carrying out the        
      Guarantee Tests (as applicable) for ………..( Name of the equipment/system*) to the satisfaction 
of the Employer. 

 
(b) We shall depute technical experts to Bidder’s/sub-vendor’s works for supervision  
      during manufacturing, assembly, inspection, as and when required by Employer. We   
      shall participate in site erection, commissioning and final testing (as and when  
      necessary) of the……….( Name of the equipment/system*). 
 
(c) We shall participate in Technical Co-ordination meetings (TCMs) from time to time, as  
      and when required by Employer. 
 
(d) We shall promptly carry out all the corrective measures and shall promptly provide  
      corrected design and shall undertake replacements, rectifications or modifications to  
      the equipment/system* as and when required by Employer in case the  
      equipment/system* fails to demonstrate successful performance as per contract at site. 

 
3. We, the Associate*/ Collaborator*/ Design agency* / Engineering firm* / Holding Company* do  
     hereby undertake and confirm that this Letter of Technical Support shall be valid for a  
     period of seven (7) years or up to the end of defect liability period of the contract, whichever  
     is later. 
 

Signature of the Authorised Representative:……..… 
For M/s …………………………………. 
(Associate*/ Collaborator*/ Design agency* / Engineering firm* / Holding 
Company*/Subsidiary*) 
Name ………………………………… 
Designation ………………………. 
Date:……………… 
Common Seal of the Company 

 
*: Strike off whichever is not applicable.. 
 

2000 TPD BCGCL COAL TO AMMONIUM NITRATE - LSTK-1
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FORM OF DEED OF JOINT UNDERTAKING TO BE PROVIDED 
FOR INDUCED DRAFT COOLING TOWER AS PER CLAUSE 4.3 OF 

TECHNICAL SPECIFICATIONS (SECTION -VI PART-A SUB-SECTION-IA) 
 

(ON NON-JUDICIAL STAMP PAPER OF APPROPRIATE VALUE) 
 
DEED OF JOINT UNDERTAKING TO BE EXECUTED BY BIDDER/SUB VENDOR AND ITS HOLDING 
COMPANY/SUBSIDIARY/COLLABORATOR/ASSOCIATE FOR SUCCESSFUL PERFORMANCE OF 
COOLING TOWER MEETING THE REQUIREMENTS STIPULATED IN THE TECHNICAL 
SPECIFICATION. 
 
The DEED OF JOINT UNDERTAKING executed this ………….day of ……………….Two thousand 
…………. by M/s …………………… (BIDDER/SUB VENDOR)………. (hereinafter called the BIDDER/ 
SUB VENDOR, which expression shall include its successors, administrators, executors and permitted 
assigns) AND 
 
The DEED OF JOINT UNDERTAKING executed this ………….day of ……………….Two 
thousand …………. by M/s …………………… (HOLDING COMPANY/SUBSIDIARY 
/COLLABORATOR/ASSOCIATE) a Company incorporated under ……………….having its Registered 
Office at …………………………. (hereinafter called the HOLDING COMPANY/SUBSIDIARY 
/COLLABORATOR/ASSOCIATE, which expression shall  include its successors, administrators, 
executors and permitted assigns) AND 
 
in favour of ………………………….., having its Registered Office at NTPC Bhawan, Scope Complex, 7, 
Institutional Area, Lodhi Road, New Delhi-110003 INDIA ("Employer" which expression shall include its 
successors, administrators, executors and assigns). 
 
WHEREAS, the Employer invited Bids for design, engineering, manufacture, supply, transportation to 
site, construction, installation, testing, commissioning and conductance of guarantee tests for the EPC 
Package for --------- TPP (hereinafter referred to as "Plant") vide its Bidding Document No. ------, which 
interalia include Cooling tower(s). 
 
WHERAS M/S --------------(Bidder) has submitted its proposal in response to the aforesaid invitation for 
Bid by the Employer for EPC package for -----TPP against the employer's bidding documents no. -------- 
interalia including design, engineering, manufacturing, supply, transportation to site, installation, testing 
and commissioning (including trial operation and performance and guarantee test) of cooling tower(s). 
 
AND WHEREAS vide 
clause 4.3.3 of TECHNICAL SPECIFICATIONS (SECTION-VI, PART-A, SUB-SECTION-IA), it has been 
specified that bidder/ sub-vendor who has independently constructed RCC cooling towers can also 
participate alongwith it’s Holding company/Subsidiary/Collaborator/Associate who in turn meets the 
requirements of clause 4.3.1 of TECHNICAL SPECIFICATIONS (SECTION-VI, PART-A, SUB-SECTION-
IA). 
 
NOW THEREFORE, THIS DEED WITNESSETH AS UNDER: 
 
1. We the bidder/sub vendor and our Holding company/Subsidiary/Collaborator/Associate, do hereby 
declare and undertake that we shall be jointly and severally responsible to the Employer for the 
successful performance of the Cooling tower(s). 
 
2. In case of any breach of the Contract by the contractor /its sub-vendor, we the Holding 
company/Subsidiary/ Collaborator / Associate do hereby undertake, declare and confirm that we shall be 
fully responsible for the successful performance of the cooling tower(s) and undertake to carryout all the 
obligations and responsibilities under this Deed of Joint Undertaking in order to discharge the bidder/sub 
vendor obligations stipulated under the Contract. Further, if the Employer sustains any loss or damage on 
account of any breach of the Contract for the cooling tower , we undertake to promptly indemnify and pay 
such loss/damages caused to the Employer on its written demand without any demur, reservation, 

........................................................
......................................................................................
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Contest or protest in any manner whatsoever. This is without prejudice to any rights of the Employer 
against the bidder/sub vendor under the Contract and/or guarantees. It shall not be necessary or 
obligatory for the Employer to first proceed against the bidder/sub vendor before proceeding against the 
Holding company/Subsidiary / Collaborator / Associate nor any extension of time or any relaxation given 
by the Employer to the bidder/sub vendor shall prejudice any rights of the Employer under this Deed of 
Joint Undertaking to proceed against the Holding company/Subsidiary / Collaborator / Associate. The 
liability of the contractor, his sub-vendor and the Holding company/ Collaborator / Associate shall be 
limited to an amount equal to 100% of the value of the contract** between the contractor and the sub 
supplier for the equipments/systems. 
 
3. Without prejudice to the generality of the Undertaking in paragraph 1 above, the manner of achieving 
the objective set forth in paragraph 1 above shall be as follows: 
(a) We, Holding company/Subsidiary / Collaborator / Associate shall ensure that complete design, 
manufacturing, quality assurance and installation of the cooling tower(s) is carried out inline with drawings 
and procedures and shall be fully responsible for its compliance so as to ensure satisfactory, reliable, 
safe and trouble free performance of cooling tower(s) . 
Further, we, Holding company/Subsidiary / Collaborator / Associate shall extend our quality surveillance / 
supervision / quality control to the bidder / sub vendor during Design, engineering, erection, 
commissioning and performance testing of cooling tower(s). 
Further, Holding company/ Collaborator / Associate shall depute their technical experts from time to time 
to the bidder / sub vendor works / Employer's project site as required by the Employer and agreed to by 
bidder / sub vendor to facilitate the successful performance of the cooling tower(s) as stipulated in the 
aforesaid Contract. 
Further, Holding company/Subsidiary / Collaborator / Associate shall ensure proper design, manufacture 
installation, testing and successful performance of the cooling tower under the said contract in 
accordance with stipulations of Bidding Documents and if necessary, Holding company/Subsidiary / 
Collaborator / Associate shall advise the bidder/sub vendor suitable modifications of design and 
implement necessary corrective measures to discharge the obligations under the contract. 
(b) In the event the bidder/sub vendor fail to demonstrate that the cooling tower(s) meet the guaranteed 
parameters and demonstration parameters as specified in the contract, Holding company/Subsidiary / 
Collaborator / Associate shall promptly carry out all the corrective measures related to engineering 
services at their own 
expense and shall promptly provide corrected design to the Employer. 
(c) Implementation of the corrected design and all other necessary repairs, replacements, rectification or 
modifications to the cooling tower(s) and payment of financial liabilities and penalties and fulfillment of all 
other contractual obligations as provided under the contract shall be the joint and several responsibility of 
the bidder/sub vendor and Holding company/Subsidiary / Collaborator / Associate. 
 
4. We, the contractor/sub vendor and Holding company/Subsidiary / Collaborator / Associate do hereby 
undertake and confirm that this Undertaking shall be irrevocable and shall not be revoked till ninety (90) 
days after the end of the defect liability period of the last equipment covered under the Contract and 
further stipulate that the Undertaking herein contained shall terminate after ninety (90) days of satisfactory 
completion of such defect liability period. In case of delay in completion of defect liability period, the 
validity of this Deed of Joint Undertaking shall be extended by such period of delay. We further agree that 
this Undertaking shall be without any prejudice to the various liabilities of the Contractor including 
Contract Performance Security as well as other obligations of the Contractor in terms of the Contract. 
 
5. The Contractor/sub vendor will be fully responsible for the quality of all the equipment/main 
assemblies/components manufactured at their works or at their Vendors' works or constructed at site, and 
their repair or replacement, if necessary, for incorporation in the Plant and timely delivery thereof to meet 
the completion schedule under the Contract. 
 
6. In case of Award, in addition to the Contract Performance Security for the contract, the Holding 
company/Subsidiary / Collaborator / Associate shall furnish 'as security' an on demand Performance Bank 
Guarantee in favour of the Employer as per provisions of the bidding documents. The value of such Bank 
Guarantee shall be equal to INR 24 Million (Indian Rupees Twenty Four Million only) and it shall be 
guarantee towards the faithful performance /compliance of this Deed of Joint Undertaking in accordance 

7  SEVEN
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with the terms and conditions specified herein. The bank guarantee shall be unconditional, irrevocable 
and valid till ninety (90) days beyond the end of defect liability period of the last equipment covered under 
the Contract. In case of delay in completion of the defect liability period, the validity of this Bank 
Guarantee shall be extended by the period of such delay. The guarantee amount shall be promptly paid 
to the Employer on demand without any demur, reservation, protest or contest. 
 
7. Any dispute that may arise in connection with this Deed of Joint Undertaking shall be settled as per 
arbitration procedure/rules mentioned in the Contract Documents. This Deed of Joint Undertaking shall be 
construed and interpreted in accordance with the Laws of India and the Courts of Delhi shall have 
exclusive jurisdiction. 
 
8. We, Holding company/Subsidiary / Collaborator / Associate and contractor /sub vendor agree that this 
Undertaking shall form an integral part of the Contracts from the date of signing of this Deed of Joint 
Undertaking. We further agree that this Undertaking shall continue to be enforceable till its validity. 
 
9. That this Deed of Joint Undertaking shall be operative from the effective date of signing of this Deed of 
Joint Undertaking. 
 
IN WITNESS WHEREOF, Holding company/Subsidiary / Collaborator / Associate and contractor / sub 
vendor through their authorised representatives, have executed these presents and affixed common seal 
of their respective companies, on the day, month and year first mentioned above. 
 
1. WITNESS For M/s 
............................................. 
(Holding company/Subsidiary / Collaborator / Associate) 
.................................................. 
(Signature of the Authorised representative) 
 
Name.................................. 
(Official Address) 
Designation........................................ 
Common Seal of the 
Company............................................ 
 
1. WITNESS ForM/s 
............................................. 
(*sub vendor) 
..................................................  
(Signature of the Authorised representative) 
 
Name................................................. 
(Official Address) 
Designation........................................ 
Common Seal of the 
Company.......................................... 
 
1. WITNESS For M/s 
............................................. 
(Bidder/Contractor) 
.................................................. 
(Signature of the Authorised representative) 
 
Name................................................. 
(Official Address) 
Designation........................................ 
Common Seal of the 
Company.......................................... 
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1. WITNESS For M/s 
............................................. 
(JV company/Subsidiary company) 
.................................................. 
(Signature of the Authorised representative) 
 
Name................................................. 
(Official Address) 
Designation........................................ 
Common Seal of the 
Company.......................................... 
Note : 
1) Power of Attorney of the executants of this DJU is to be furnished. 
2) * Strike out, whichever is not applicable. 
3) ** Copy of priced purchase order for the equipment shall be furnished by 
Bidder. 
 
 



1

2

Date

Name & Address of the Bidder

It is hereby declared that any technical submittals which was not specifically asked by BHEL 
in NIT shall not to be considered as part of bid and shall not be evaluated by BHEL.

It is hereby confirmed that the complete technical specification (Book-1 of 2 and Book-2 of 2) 
has been read and understood. We confirm compliance to the tender specification including 
any prebid clarification and amendments issued prior to techno-commercial bid opening 
without any deviation.

TECHNICAL SPECIFICATION  
INDUCED DRAFT COOLING TOWER

2000 TPD BCGCL COAL TO AMMONIUM NITRATE - LSTK-1

COMPLIANCE CERTIFICATE 

Signature of authorised Representative

Name and Designation :

PE-TS-544-165-W001

Rev. No. 00  

07.05.2026
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