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The tender document contains three (3) volumes.  The bidder shall meet the requirements of all the 
three volumes. 

1.1 Volume -I   CONDITIONS OF CONTRACT

 This consists of four parts as below: 

Volume - I A: This part contains instructions to bidders for making bids to BHEL.  

Volume - I B: This part contains general commercial conditions of the tender and includes 
provision that vendor shall be responsible for the quality of item supplied by their sub-vendors.  

Volume - I C: This part contains special conditions of contract.  

Volume - I D: This part contains commercial conditions for erection and commissioning site 
work, as applicable. 

1.2 Volume - II  TECHNICAL SPECIFICATIONS Technical requirements are stipulated in 
Volume II which comprises of : 

Volume - II A: General Technical Conditions  
Volume - II B: Technical specification including drawings, if any. 

   
1.2.1 Volume - II B :This volume is sub-divided into following sections:  

Section – A: This section outlines the scope of enquiry.  

Section – B:  This section provides “Project Information”  

Section – C:  This section indicates technical requirements specific to the contract, not 
covered in Section-D.  

Section – D:  This section comprises of technical specifications of equipments complete with 
data sheet A, B & C.  

Data sheet-A specifies data and other requirements pertaining to the equipment.  

Data sheet - B specifies data to be filled by the bidder (Data Sheet B is contained in Volume 
- III)  

Data sheet - C indicates data documents to be furnished after the award of contract as per 
agreed schedule by the vendor (as applicable). 

1.2.2 Volume - III: TECHNICAL SCHEDULES - This volume contains technical schedules and 
Data Sheets - B, which are to be duly filled by the bidder and the same shall be furnished with 
the technical bid as per instructions given in Volume-III. 

2.0 The requirements mentioned in Section C/Data Sheets-A of Section-D shall prevail and 
govern in case of conflict between the same and the corresponding requirements mentioned 
in the descriptive portion in Section -D 
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1.00.00 SCOPE 

 This enquiry covers the design, manufacture, assembly, inspection and testing at 
manufacturer’s and/ or his sub-contractors works, painting, proper packing & delivery 
of the item namely PLATE HEAT EXCHANGERS complete with all accessories, 
commissioning spares (if any), counter flanges with nuts, bolts, gaskets and coatings 
(wherever necessary), including special tools & tackles (if any), including site PG test 
as mentioned in this specification for the following projects. 

          2 X 660 MW NTPC MOUDA STPP STAGE II – STG PKG 
          2 X 660 MW NTPC MOUDA STPP STAGE II – SG PKG 
           

2.00.00 GENERAL TECHNICAL INSTRUCTIONS

2.01.00 It is not the intent to specify herein all the details of design and manufacture. However 
the equipment shall conform in all respects to high standards of design, engineering 
and workmanship, and shall be capable of performing the required duties in a manner 
acceptable to Engineer/ Owner, who will interpret the meaning of drawing and 
specifications, and shall be entitled to reject any component or material, which in his 
judgement is not in full accordance herewith. 

2.02.00 The omission of specific reference to any component/ accessories necessary for the 
proper performance of Plate Heat Exchangers shall not relieve the bidder  of the 
responsibility of providing such facilities to complete the supply of heat exchangers at 
quoted prices. 

2.03.00 Design/ drawings/ data sheets etc. shall be subject to approval of BHEL as per 
specification, in the event of order. 

2.04.00 BHEL’s / customer’s representative shall be given access to the shop in which the 
equipment are being manufactured or tested and all test records shall be made 
available to him. 

2.05.00 The equipment covered under this specification shall not be despatched unless the 
same have been finally inspected, accepted and shipping release issued by BHEL. 
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1.00.00 BACKGROUND

 Mouda STPP Stage-I comprising of two units of 500 MW each is presently under 
implementation.  Now in view the huge power generation capacity requirement and future 
capacity addition plans, it is proposed to enhanced capacity of Mouda STPP.  The present 
proposal is to install additional two units of 660 MW in Stage-II this making the ultimate 
capacity of the project to 2320 MW. 

1.01.00 LOCATION AND APPROACH

 The plant site is located in Mouda Tehsil, district Nagpur of Maharashtra Stage, having 
latitude and longitude of 20o 10’50” N and 79o 23’52” E respectively.  The site is bounded by 
villages Kumbhari on North, Lapka & Mouda on South, Koradi on East & Rahli on West and 
is at a distance of about 4 Kms. From Mouda town and approachable from NH-6.  Nearest 
railway station is Chacker 8 Kms away from site on Nagpur – Kolkata Broad Gauge (BG) 
section of South Eastern Railway (main line).  The nearest commercial airport is at Nagpur 
located at a distance of approximately 42 Kms form the project site.  

 Vicinity Plan is enclosed as Annexure – I 

For further information apart from given in this sub-section and Bidders are also advised to 
visit the project site and collect data regarding local site conditions. 

1.02.00  LAND    

For Stage-I of Mouda project, about 1580 acres of land required for the project is 
acquired/under acquisition. 

 About 125 acres of additional land for plant and 50 acres for Township required.  The same 
has been identified contiguous to existing plant and township areas.  The township is to be 
located in North West of the plant area and on Mouda – Ramtek road, 6 kms away from 
Mouda town.  No major problem anticipated in acquisition as per site visit and discussions 
with State Govt. officials. 

 About 550 acres of land is required for ash disposal.  Alternatives suggested by Mouda site 
visited on 09.07.09 and the land near Kirnapur & Kpra villages have been finalized.  In 
principle land availability for Mouda Stage-II has been obtained from Office of the Collector, 
Nagpur vide letter ref. No. Desk-17/Resettlement/T-1/w.s. 323/09 dated 27.08.09. 

1.03.00  WATER

Make up water requirement for Stage-II of this project would be about 4800 m3/hr.  Water 
requirement for the project will be met from pondage created on river Wain Ganga/ Kanhan 
by construction of dam near Gosikhurd by Govt. of Maharashtra.  Make-up water shall be 
drawn from above mentioned source and shall be pumped to the raw water reservoir located 
about 24 Kms from intake well. 

 Maharashtra Government has approved the reservation of 100 MCM water including the 
evaporation losses for NTPC in Goshikhurd Project for the ultimate stage of the project 
(Stage-I 2x500 MW) + Stage-II (2x660 MW).  Ministry of Industries, Energy and Labour 
Department, Government of Maharashtra vide letter dated 10.12.2002 has given in principle 
consent for making available the required water for the Mouda project. 

STG AND SG PKG

STEAM TURBINE GENERATOR PKG.
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1.04.00  Railway Siding

 Employer intends to construct the railway siding to project site from the nearest existing 
railway line. However the same may not be available to the bidder for his use to transport 
equipment and material. 

 Bidder may visit the site and acquaint themselves with the facilities available. 

1.05.00 COAL AVAILABILITY AND TRANSPORTATION

Coal Availability 

Raw coal is proposed as fuel. The annual coal requirement would be about of 7.5 MTPA for 
2X660 MW of Mouda STPP Stage-II. 

Likely coal source for the expansion project is similar to Mouda TPP Stage-I.  The matter has 
been taken up with Ministry of Coal, Govt. of India for Long Term Coal Linkage. 

Coal Transportation

 Coal is proposed to be transported through Indian Railways network. 

1.06.00 Coal Quality Parameters / Fuel Oil Characteristics 

 The coal quality parameters and Fuel oil Characteristics are attached at SUB-SECTION-V, 
PART-A. 

1.07.00 Capacity  

Stage-I  : 2x500 MW Under Construction / Implementation 

 Stage-II  : 2x660 MW Present proposal 

1.08.00  Construction Power         

The requirements of the construction power supply for the project would be met from the 
existing 11 kV Miscellaneous Switchgear located near 132 KV switchyard. Necessary 11 kV 
ring main/LT sub-stations shall be provided for the required power plant area. 

1.09.00 Metrological Data 

The metrological data from nearest observatory is placed at Annexure-II.

1.10.00  Plant Water Scheme

 The Plant water scheme is described below. 

1.10.01  Condenser Cooling (CW) Water System

 It is proposed to provide recirculating type CW system with induced draft type cooling towers. 
For the recirculating type CW system it is proposed to supply clarified water as make up. 
Raw water from the make-up water pump house shall be pumped to a Water Pretreatment 
Plant (PT - CW system).  The treated clarified water shall be led to the cold water channel of 
CW system. CW system shall be operated at a C.O.C of about 4 . Chemical treatment 
programme (using acid dosing and scale cum corrosion inhibitors dosing) may be employed 
in addition to blow down of CW water to control the CW system chemistry in case CW 
system is required to be operated beyond   4COC. The expected circulating water analysis is 

STEAM TURBINE GENERATOR PKG.
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given in this sub-section Annexure-III. CW blow down shall be drawn from the discharge of 
CW pumps and the same shall be led to a Service water Tank. For carrying circulating water 
from CW pump house to TG-area and from TG area to cooling tower, steel lined concrete 
encased duct would be provided. For interconnecting CW duct with CW pump, condenser 
and cooling towers, steel pipes would be used. Cooled water from cooling tower will be led to 
CW pump house through the cold water channel by gravity. 

1.10.02  Equipment Cooling Water (ECW) System (Unit Auxiliaries)

The plant auxiliaries of Steam Generator and Turbine Generator shall be cooled by 
Demineralized (DM) water in a closed circuit. The primary circuit DM water shall be cooled 
through plate type heat exchangers by Circulating Water tapped from CW system in a closed 
secondary circuit. The hot secondary circuit cooling water shall be cooled in the cooling 
towers and shall be returned back to the system. It is proposed to provide independent 
primary cooling water circuit for Steam Generator & auxiliaries and TG & its auxiliaries. 

1.10.03  Station Auxiliaries Cooling Water System

The station auxiliaries such as Air compressors, Compressors of ash handling plant, Cooling 
water circuit of Air Conditioning system, compressor of mill reject system etc. shall be cooled 
by separate cooling water System using separate set of pumps and cooling towers. 

1.10.04  Ash Water System

 Gland sealing are provided in necessary LP & HP water pumps, flushing water pumps & seal 
water pumps for slurry     disposal pump .

   
1.10.05  Other Miscellaneous Water Systems
 a)  CW system blow down water shall be used for the plant service water requirement, 

dust suppression system of coal handling plant, ash slurry pumps sealing, sealing of 
Vacuum pumps (if applicable) of Ash Handling plant, make-up to fire water storage 
tanks and cooling water requirement of hydrogen generation plant.  The service 
(wash water) water collected from various areas shall be treated using oil water 
separators, tube settlers, coal settling pits etc. as per requirement and treated water 
from liquid effluent treatment plant shall be recycled back to the service water system 
for re-use. The excess service water shall be led to central monitoring basin for 
disposal. 

 b) Separate water Pre-treatment plants are proposed for Circulating Water (PT-CW) 
system, Demineralization Plant (PT-DM) plant. 

 c) The drinking water requirement of the plant and colony shall be provided from the 
above mentioned Water (PT- CW) pretreatment plant. 

 d) Steam Cycle make-up water, makeup to the primary circuit of ECW (unit auxiliaries) 
system, boiler fill water and makeup to the hydrogen generation plant shall be 
provided from Dematerializing plant. 

 e) The quality of cooling water & DM water is given in this sub-section as Annexure-III 
& IV respectively. 

1.11.00  Criteria for Earthquake Resistant Design of Structures and Equipment

 All power plant structures and equipment, including plant auxiliary structures and equipment 
shall be designed for seismic forces as given in this sub-section as Annexure-V.

STEAM TURBINE GENERATOR PKG.
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1.12.00  Criteria for Wind Resistant Design of Structures and Equipment

 All structures and equipment of the power plant, including plant auxiliary structures and 
equipment, shall be designed for wind forces as given as given in this sub-section as 
Annexure-VI.

STEAM TURBINE GENERATOR PKG.
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     ANNEXURE-I 

   

STEAM TURBINE GENERATOR PKG.
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STEAM TURBINE GENERATOR PKG.
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Annexure – III 

COOLING WATER ANALYSIS  

  Constituent as mg per litre 

  Calcium CaCO3 407

  Magnesium CaCO3 250 

  Sodium & CaCO3 175 

  Potassium 
                                     
                    Cations  CaCo3              832 

  Bicarbonates CaCO3 516 

  Chloride CaCO3   162 

  Sulphate CaCO3 154 

                    Anions CaCO3      832 

  Silica SiO2 50 

  Iron Fe < 0.8 

  pH Value - 8.4 

  TSS mg/l < 25 

 Note : The C.W system is expected to operate at about 3.0 Cycles of Concentration.

STEAM TURBINE GENERATOR PKG.

4.0
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The Plate heat Exchangers complete with all accessories including special tools and tackles 
(if any) shall conform to the standard technical specifications and Data Sheet-A of Section-D. 
In addition, the requirements of this Section C shall also be complied with. However, 
wherever the details given in Section-D and Data Sheet-A are different, the requirements of 
Data Sheet - A shall prevail. Similarly in the event of contradictions between Section - C & 
Section - D/ Data Sheet-A, Section-C shall prevail.  

Number of Plate Heat Exchangers to be supplied shall be as under: 

� Total Six (6) nos. PHE for 2 X 660 MW NTPC MOUDA STPP STAGE II – STG PKG 
            Viz. 3 nos [2W + 1S] per Unit 

� Total Four (4) nos. PHE for 2 X 660 MW NTPC MOUDA STPP STAGE II – SG PKG 
            viz. 2 nos [1W + 1S] per Unit  

2.0 SYSTEM DESCRIPTION : 

2.1 The Plate Heat Exchanger are intended to be used in closed circuit DM cooling water circuit 
for Cooling Hot passivated DM Water by Auxiliary Cooling Water (Clarified Water)  in case of 
following Projects: 

1.  2 X 660 MW NTPC MOUDA STPP STAGE II – STG PKG 
2. 2 X 660 MW NTPC MOUDA STPP STAGE II – SG PKG 

                     
2.2 Passivated DM Water is circulated through various auxiliary coolers of TG & Boiler, in closed 

loop by means of pumps. This DM water picks up heat from different cooling equipment’s.  
Heat from DM water is transferred to auxiliary cooling water (Secondary side) thru’ the Plate 
Heat Exchangers covered under this specification. 

2.3 The analysis of DM Water, Clarified Water (Auxiliary cooling water) to be handled by the 
Plate Heat Exchangers are given in Data Sheet-A. 

2.4 A strainer of 2 mm size at ACW inlet lines of PHE is provided and backwashing of PHE’s is 
not envisaged. 

3.0  SCOPE OF SUPPLY :

3.1 Number of Plate Heat Exchangers to be supplied shall be as under. For design parameters etc. 
refer Data Sheet-A enclosed herewith. 

3.1.1    For 2 X 660 MW NTPC MOUDA STPP STAGE II – STG PKG 
           Total Six (6) nos . PHE  Viz. 3 nos [2W + 1S] per Unit 

3.1.2   For 2 X 660 MW NTPC MOUDA STPP STAGE II – SG PKG 
           Total Four (4) nos.PHE viz. 2 nos [1W + 1S] per Unit  

3.2 Each Plate Heat Exchanger (quantity and other details specified in Data Sheet-A) shall be 
complete with the following accessories and auxiliaries. 

(i) Suitable drain and vent connections for both primary (DMCW) and Secondary 
Water (Clarified Water) streams complete with isolation valves. 
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nuts, sleeves, inserts etc. 

(iii) Lifting arrangement i.e., lifting lugs, eye bolts etc. 
(iv) Matching counter flanges with necessary bolts, nuts, and gaskets for all flanged 

terminal points, including for DMCW and ACW inlet/outlet nozzles.  
(v) Other accessories as required to make PHE’s complete in all respects. 
(vi) Commissioning spares, if any. 
(vii) One Ratchet spanner per PHE is included in bidder’s scope of supply . 
(viii) Matching piece (Reducer/Expander), with coatings (as required), to match the 

PHE nozzle connection with connecting pipe size as indicated in Data Sheet. 
(ix) Mandatory spares as applicable for each project as per data sheet A. 

3.3 Finish paints for touch-up painting of equipment after erection at site in sealed containers. 

3.4 Various drawings, datasheets, test reports/ certificates, instruction manuals for erection, 
operation and maintenance etc., as specified in Data Sheet-C.

3.5 Based on the layout requirement, the nozzle orientation shall be for parallel flow viz. The
inlet and outlet of DMCW flow shall be on the same side (vertically). And also the inlet and 
outlet of ACW flow shall be on same side (vertically). 

4.0 INSPECTION REQUIREMENTS  

4.1 Inspection for “pressing of plates to form whole corrugation of the heat transfer plate” shall 
be from third party like TUV/Lloyd and certificate shall be submitted for review of BHEL. 

For 2 X 660 MW NTPC MOUDA STPP STAGE II – STG PKG the pressing of plates to form 
whole corrugation of the heat transfer plate shall be carried out in one operation. 

4.2 DP Test shall be conducted for 10% of HT plates. 
BHEL envisage witness of D.P. Test as follows: 

a. 1% witness by Customer. 
b. 2% witness by BHEL. 

However during Contract Stage above percentage may vary from 1% to 10% for 
Customer & from 2% to 10% for BHEL without any commercial implication. However, 
in case of defect, entire lot shall be tested & only defect free plates shall be accepted. 

4.3 10% of Light Box test or equivalent test (Vacuum test / Air Chamber test ) shall be witnessed 
by BHEL/Customer/Third party (TUV/Lloyd or equivalent). However during Contract stage 
above percentage may vary from 10 to 100 % for BHEL/Customer without any cost 
implication to BHEL. 

4.4   Minimum requirement for quality Plan shall be as per quality plan attached in the Section D 
of the Vol. IIB. Manufacturing Quality Plan for PHE shall be subject to approval during detail 
engineering. No price implication shall be admissible to QP approval by BHEL/Customer.  

4.5 Hydraulic test for PHE’s shall be performed at 1.5 times the design pressure with 30 minutes 
holding time for each side as per quality plan attached in the Section D of the Vol. IIB. 

4.6 100% PMI Inspection for material grade of PHE Heat Transfer plates shall be from third 
party like TUV/Lloyd & certificate shall be submitted for review of BHEL. 

4.7 BHEL reserves the right to conduct random & independent PMI inspection on PHE’s Heat 
Transfer plates to ascertain the plate material. 
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4.8 Heat transfer area for the PHE as offered by bidder with technical offer shall be 

measured by White light scanning method during contract stage to ascertain the 
correctness of heat transfer area as offered by bidder.  

             Inspection of plate area measurement for one heat transfer plate per PHE by White 
Light Scanning shall be from third party like TUV/Lloyd , same shall also be witnessed 
by BHEL. No type test certificates are acceptable to BHEL for same. 

Bidder shall furnish the procedure for White Light Scanning method during detailed 
engineering viz. after award of contract which shall be subjected to BHEL/Customer 
approval.  The Minimum requirement for White Light Scanning procedure is as per the 
Annexure-A of the quality plan attached in the Section D of the Vol. IIB. 

Bidder to note that Heat Transfer Area measured by White Light Scanning during 
contract stage should not have negative tolerance more than 3% w.r.t to the heat 
transfer area indicated by bidder against the offered model of PHE. However in the 
case of negative tolerance (limited to maximum 3 percent) , bidder has to provide 
additional plates proportionately, as free issue, assembled into all the applicable 
PHE's  before the Final inspection and "As built Certificate" shall be issued by the 
bidder accordingly. Bidder to note that negative tolerance beyond three percent shall 
not be accepted, however no credit shall be given to the bidder for positive tolerance 
of the plate area measurement.  

5.0 PERFORMANCE GUARANTEE AND TESTING: 

5.1 The PHE shall be guaranteed to meet the performance requirements specified in 
Section-D and also for trouble free operation after commissioning. Schedule of 
performance guarantees (enclosed in Volume-III) duly filled and signed shall be 
furnished with the bid. 

5.2 After commissioning of PHE’s at site, performance test of all PHE’s for each unit 
individually will be conducted by bidder at project site to ensure that the PHE’s meet 
the specified requirements. In case of any deficiency, the vendor shall rectify the 
same at site with no additional cost to BHEL. All duly calibrated instruments required 
for PG testing including for flow measurements shall be arranged by the bidder and 
taken back after the Test. The computation of flow by characteristics curve of Pumps 
for PG Testing of PHE’s shall not be permitted.    

5.3 It is clarified that pressure gauges and temperature gauges are provided at each PHE 
inlet / outlet on both primary / secondary sides and bidder can install their calibrated 
instruments on these locations. It is further clarified that due to layout constraints flow 
measuring instruments installation on pipe is not feasible. Bidder shall arrange the 
Ultra-sonic flow meter / similar type of instrument for PG testing. 

5.4 At the time of performance testing, cleaning of the plates (if required) and instruments 
like pressure gauges, temp. gauges, flow measuring instruments etc. shall be 
arranged by the bidder and no instruments shall be provided by BHEL for 
performance testing. 
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6.0 SPARES :

6.1 Mandatory Spares:   Shall be as per data sheet A, 

7.0 DOCUMENTS TO BE SUBMITTED ALONG WITH OFFER: 

 No document other than the following is required to be submitted by bidder with the offer 
unless bidder considers it absolutely necessary. 

a) Compliance certificate as enclosed in Volume III 
b) Schedule of Deviations if any. 
c) Guarantee Schedule. 
d) Schedules of Price & Unit Price for each project. 
e) GA Drg. of PHE indicating all-important details for Layout purpose, withdrawal 

space required for plates, weight of assembly, nozzle & matching piece details etc. 
f) Confirmation of plate area of the offered model, duly endorsed from the Head of 

Engg./R&D of Principal supplier of the plate.
g) Schedule of declaration.

7.1 Other Drawings/ documents as per Data Sheet-C, etc shall be submitted by successful bidder 
after the award of contract as per the distribution schedule enclosed as annexure 1 for 
respective projects. 

8.0 EXCLUSIONS :

        The following are excluded from the bidder’s scope: 
8.1 Civil foundation works required for installation of the heat exchangers. 
8.2   Piping, valves etc., on the external circuit of both primary and secondary water streams.
8.3 Erection & Commissioning of equipment at site.
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Annexure – III 

COOLING WATER ANALYSIS  

  Constituent as mg per litre 

  Calcium CaCO3 407

  Magnesium CaCO3 250 

  Sodium & CaCO3 175 

  Potassium 
                                     
                    Cations  CaCo3              832 

  Bicarbonates CaCO3 516 

  Chloride CaCO3   162 

  Sulphate CaCO3 154 

                    Anions CaCO3      832 

  Silica SiO2 50 

  Iron Fe < 0.8 

  pH Value - 8.4 

  TSS mg/l < 25 

 Note : The C.W system is expected to operate at about 3.0 Cycles of Concentration.4.0

STEAM TURBINE GENERATOR PKG.
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Annexure – IV 

ANALYSIS OF DM WATER TO BE USED FOR  
MAKE-UP WATER TO CONDENSER

 S.No. Characteristics  Value 

 i) Silica (Max.) - 0.02 ppm as SiO2 

 ii) Iron as Fe - Nil 

 iii) Total hardness - Nil 

 iv) pH value - 6.8 to 7.2 

 v) Conductivity - Not more than 0.1  
    excluding the effects  

     of free CO2

Note: For Passivated DM water pH shall be from 8.5 to 9.5
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