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KHURJA STPP (2X660 MW)   

1.00.00 BACKGROUND 

THDC India Limited (Formerly Tehri Hydro Development Corporation), is a joint 
venture of Govt. of India & Govt. of Uttar Pradesh. THDC India Limited has been 
entrusted to execute a Thermal Power Project in Khurja at district Bulandshahar, 
Uttar Pradesh (UP) along with various other hydro projects. 

THDC has placed a Consultancy order to NTPC Ltd for Pre-award to Commissioning 
activities (consultancy) of Khurja Coal based power project (2x660 MW). 

The present proposal is to establish 2X660 MW coal based Khurja Super Thermal 
Power Project for the benefit of Uttar Pradesh, Rajasthan, Uttarakhand, Himachal 
Pradesh & Delhi.

2.00.00 CAPACITY 
PRESENT PROPOSAL: 2 x 660 MW 

3.00.00 MODE OF OPERATION 

Base Load 

4.00.00 LOCATION AND APPROACH 

Khurja Super Thermal Power Project is located in Bulandshahar district of Uttar 
Pradesh, between 28°08’35” to 28°10’25” Northern latitude and 77°53’47” to 
77°55’22” Eastern longitude. The site is situated near villages Dushhara-kherli, 
Jahanpur, Naiphal (Unchagaon) and Rukunpur. The district Headquarters Buland 
Shahar is about 32 kms. The nearest railway station Danwar on Delhi-Kolkata 
Section (via Aligarh) is approximately 5 km away from the project site. The nearest 
major railway station is Khurja at a distance of about 11 kms. 

Vicinity Plan of the proposed project is placed at Annexure-I.

Distance of the project site from nearest cities
Khurja   11 kms 

Aligarh   36 kms 

Delhi   90 kms 

Bulandshaher  32 kms 

For further information, bidders are also advised to visit the project site and collect 
data regarding local site conditions. 
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4.03.00 AIRPORT 

The nearest commercial airport at Delhi is located at a distance of approximately 
120 kms from the project site. 

5.00.00 LAND 

The land requirement for the project has been estimated as 1400 Acres for Main 
Plant, Balance of Plant including Coal Handling Plant, Ash Disposal Area, Ash 
Disposal Pipeline Corridors, Construction Stores & Offices, Laydown & Fabrication 
Yard, and Labor Colony etc. Land has already been acquired through UPSIDC. 
Additional patches of required land shall be acquired.  

6.00.00 WATER 

 The Upper Ganga Canal passes near by the Khurja STPP. The makeup water for 
the project is proposed to be drawn from Upper Ganga Canal at a distance of about 
13 kms. 

 Quantity of make-up water required for 2X660MW would be about 3265 Cum/hr with 
ash water recirculation system and 4415 Cum/hr with once through ash water 
system. Make-up water is proposed to be used for condenser cooling, ash sluicing, 
coal dust suppression and other plant processes. Make up water shall be drawn 
from the canal by constructing suitable intake structures. A Raw Water Reservoir is 
envisaged.

Govt. of UP has conveyed commitment for supply of required quantity of water for 
the project. 
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7.00.00         COAL 

7.01.00 Coal Requirement, Availability and Linkage
 The daily coal requirement for 2x660 MW units shall be about 15261 tonnes based 

on Gross Calorific Value of 4200 Kcal/kg and 2248 Kcal/KWh unit heat rate, 
considering 90% plant load factor.   

 Annual coal requirement for the plant shall be about 5.57 MTPA considering PLF of 
90% and the same is proposed to be met from Amelia Coal Mine in District Singrauli, 
Madhya Pradesh, allotted to THDCIL by Ministry of Coal, Govt. of India. THDCIL has 
entered into an agreement with Nominated Authority, Ministry of Coal for the 
development of Amelia Coal Mine in Synchronization with the implementation of 
Khurja STPP. The distance between Khurja STPP plant site and Allotted Amelia 
Mine at Singrauli, Madhya Pradesh is around 900 Kms. 

7.02.00 Coal Transportation 
 The envisaged mode of coal transportation from the coal mine to the power plant is 

through Indian Railways.

7.03.00 Coal Quality 

The primary fuel for the main steam generator shall be coal. The coal quality 
parameters indicated in Annexure-II are to be considered for steam generator 
design.

8.00.00         Fuel Oil 
 The fuel oils to be used for start-up, coal flame stabilization and low load operation 

of the steam generator shall be Light Diesel Oils having the characteristics & and 
High Speed Diesel Oil having the characteristics given at Annexure-III  & 
Annexure-IV respectively.

9.00.00 STEAM GENERATOR TECHNOLOGY 

The steam generators shall be based on super critical technology, once through 
type, water tube, direct pulverized coal fired, top supported, balanced draft furnace, 
single reheat, radiant, dry bottom type, suitable for outdoor installation. The gas path 
arrangement shall be single pass (Tower type) or two pass type.   

10.00.00 FLUE GAS DESULPHURIZATION SYSTEM (FGD) & SCR: 

The project is envisaged with Flue Gas Desulfurization (FGD) system and Selective 
Catalytic Reduction (SCR) in compliance to the notification dated 07.12.2015 by 
Ministry of Environment, Forest & Climate Change. The Tentative Limestone 
characteristic to be used for design of FGD system shall be as per the characteristic 
given at Annexure-V.
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11.00.0 POWER EVACUATION SYSTEM 
Power Generated from each 660 MW unit would be stepped up to the evacuation 
voltage level through suitably rated Generator Transformer and will be evacuated 
through 400kV transmission systems. Associated Transmission System (ATS) of the 
project has already taken-up with PGCIL/CEA/UPPTCL and will be finalized soon.  

12.00.00       METEOROLOGICAL DATA 

The meteorological data from nearest observatory (Aligarh) is placed at                 
Annexure - VI.

13.00.00       PLANT WATER SCHEME

   The Plant water scheme is described below. 

13.01.00 Condenser Cooling (CW) Water System

It is proposed to adopt a recirculating type cooling water system with cooling towers 
for the project. For the re-circulating type CW system it is proposed to supply 
clarified water as make up. Circulating water from CW pumps to TG area and from 
TG area to cooling tower will be carried through pipes/ducts. Cooled water from 
cooling tower will be led to CW pump house through the cold water channel by 
gravity. 

13.02.00 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 secondary circuit. The station auxiliaries such as Air compressors, 

Compressors of ash handling plant, compressor of mill reject system, FGD & SCR 

system etc. shall also be cooled by Demineralized (DM) water in a closed 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. 

13.03.00 Other Miscellaneous Water Systems

 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, FGD system, make-up to fire 

water system. The service (wash water) water collected from various areas and coal 

handling plant shall be treated as per requirement and reused. 

 FGD waste water shall be diverted to ash system after neutralization. 

 The quality of clarified water & DM water is given in this sub-section at                 

Annexure-VII-1 & VII-2. 
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            ANNEXURE-II 

    COAL & ASH CHARACTERISTICS

This is part of Technical Specification No. PE-TS-475-155-A001

7 of 802
Page 7 of 727

714390/2022/PS-PEM-MAX
9



CLAUSE NO. 
PROJECT INFORMATION 

KHURJA SUPER THERMAL POWER PROJECT  
 (2X660 MW) 

TURBINE GENERATOR AND ASSOCIATED 
PACKAGES 

TECHNICAL SPECIFICATION 
SECTION – VI, PART-A 

BID DOC NO.:  
THDC/RKSH/CC-9915-371 

SUB-SECTION-A-0 
PROJECT INFORMATION 

   PAGE 
7 OF 13

ANNEXURE-III 

LIGHT DIESEL OIL CHARACTERISTICS

AS PER IS 15770-2008 

Characteristics LDO  

 1.   Pour Point (max)                    21 °C & 12°C for Summer and  
    Winter respectively 

 2.   Kinematic viscosity in                 2.5 to 15.0 
  centistokes at 40 deg.C 

 3.   Sediment percent by mass (max)         0.10 

 4.   Total sulphur percent by 1.5  
  mass (max) 

 5.   Ash percentage by mass (max)           0.02 

 6.   Carbon residue (Rams bottom) 1.50 
  percent by pass (max.) 

 7.   Acidity inorganic                     Nil 

 8.   Flash point (Min.) - Pensky Martens      66 deg.C 

 9. Copper strip corrosion for Not worse 
  3 hours at 100°C than No. 2 

10.  Water content, % by volume (max)  0.25 

11. GCV(kcal/kg)     10,000 
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ANNEXURE-IV 
     HIGH SPEED DIESEL OIL CHARACTERISTICS

[AS PER IS 1460-2005 (BS-II)] 
S. No. Particulars Unit Value 

1. PHYSICAL PROPERTIES 

a. Distillation volume recovery @ 3500C

b. Distillation volume recovery @ 3700C

c. Kinematic Viscosity @ 40 Degree C 

d. Density @ 15 Degree C 

e. Pour Point 

- Summer 

- Winter 

f. Cold Filter Plugging Point 

- Summer 

- Winter 

g. Flash Point (Abal) 

h. Lubricity WSD 1.4 @ 60 Degree C 

% vol. (min) 

% vol. (min) 

cSt 

kg/m3

Degree C (max) 

Degree C (max) 

Degree C (max) 

Degree C (max) 

Degree C (max) 

Microns (max) 

85

95

2.0 – 5.0 

820 – 860 

15

03

18

06

35

460

2. HEATING VALUE 

a. Higher Heating Value (HHV) 

b. Lower Heating Value (LHV) 

Kcal/Kg 

Kcal/Kg 

11,000

10,300

3. ACIDITY 

a. Inorganic 

b. Total 

mg KOH/g 

mg KOH/g 

Nil 

0.2 (max.) 

4. Copper Strip Corrosion 3 hours @1000C    No. 1 (max) 

5. RCR on 10% residue % wt. 0.3 (max) 

6. CONTAMINANTS 

a. Ash 

b. Sediments 

c. Total Sulphur 

d. Water Content 

e. Trace Metals 

    - Na + K 

    - Vanadium 

    - Lead 

    - Calcium 

    - Ni + Zn 

ppm (wt.) 

% wt 

% wt 

% volume 

ppm (wt) 

ppm (wt) 

ppm (wt) 

ppm (wt) 

ppm (wt) 

100 (max) 

0.05 (max) 

0.05 (max) 

0.05 (max) 

0.30 (max) 

0.50 (max) 

0.50 (max) 

2.0

Nil 

7. Nitrogen content (FBN) % wt. 0.015 
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  ANNEXURE-V 

 LIMESTONE CHARACTERISTICS

Chemical Analysis(% by mass)   
1.

CaO         % 47-51.0* 

2.
MgO % 0.9-3.8 

3.
Fe2O3   % 0.45-1.0 

4.
Al2O3 % 1.19-2.1 

5.
Si2O3 % 2.1-4.5 

6.
Mn2O3 % <0.12 

7.
P2O5, % Traces 

8.
Cl2 % <0.015 

9.
Na2O % <0.16 

10.
K2O % <0.01 

11.
TiO2 % <0.02 

12.
Total Sulphur % <0.1 

13.
LOI % 39.0-41.3 

Physical properties

1
Bond Index kWh/t 13 

2
Granule size  Medium 

This is part of Technical Specification No. PE-TS-475-155-A001
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ANNEXURE-VI 

METEOROLOGICAL DATA 
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ANNEXURE-VII-1 

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

S.No Characteristics  Value  

1. Silica (Max.) 0.02 ppm as Sio2 

   

2. Iron as Fe  Nil 

   

3. Total hardness Nil 

   

4. pH value 6.8 -7.2 

   

5. Conductivity Not more than 0.1micro mho/cm  

excluding the effects of free CO2 
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ANNEXURE-VII-2 

 DESIGN CLARIFIED WATER ANALYSIS 

S.No

PARAMETER UNIT 
Clarified Water Analysis 

Calculated 

1 pH . -                  6.8-7.3 
2 Sp. Cond.  μs/cm 325 

3 TDS mg/l 230 

4 Turbidity NTU 10 
5 Total hardness mg/l As CaCO3 155 
6 Calcium mg/l As CaCO3 148.8 
7 Magnesium mg/l As CaCO3 45 
8 Sodium mg/l CaCO3 45 
9 Potassium   

10 P Alkalinity mg/l As CaCO3 - 
11 M Alkalinity mg/l As CaCO3 125.3 
12 Chlorides mg/l As as CaCO3 42 
13 Sulphate mg/l As CaCO3 71.5 
14 Silica (Total) mg/l As SiO2 21 
15 Silica (Reactive) mg/l As SiO2 20 
16 Silica (Collidal) mg/l As SiO2 1 
17 TOC mg/l  6 
18 COD mg/l  45 
19 BOD mg/l  18 
20 Fe mg/lt - 

Note: Cooling water system is expected to operate at a design minimum cycle of 
concentration (C.O.C) of about 5 to 5.5. 
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SPECIFIC TECHNICAL REQUIREMENTS: 
 
1.1 This specification is intended to cover design, engineering, manufacture, fabrication, assembly, inspection & 

testing at vendor's & sub-vendor’s works, painting, forwarding, supply and delivery at site including start up 
and commissioning spares, mandatory spares, properly packed for transportation, unloading / handling and 
storage at site, in site transportation, assembly, erection and commissioning, trail run, preparation and 
submission of “As Built” drawings, site testing, carrying out performance guarantee tests at site and handover 
of Condensate Polishing Units along with pre filters and common one number external regeneration 
systems as per the details in different sections / volumes of this specification for 2X660 MW KHURJA STPP. 

The bidder’s scope shall also include any other services, etc. if called for in the succeeding sections of the 
specification. 

1.2 The contractor shall be responsible for providing all material, equipment & services, which are required to fulfil 
the intent of ensuring operability, maintainability, reliability and complete safety of the complete work covered 
under this specification, irrespective of whether it has been specifically listed herein or not. Omission of 
specific reference to any component / accessory necessary for proper performance of the equipment shall not 
relieve them of the responsibility of providing such facilities to complete the supply, erection and 
commissioning of Condensate Polishing Units along with pre filters and common one number external 
regeneration system within quoted price. 

 
1.3 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 purchaser who will interpret the meaning of drawings 
and specifications and shall be entitled to reject any work or material which in his judgment is not in full 
accordance herewith. 
 

1.4 The extent of supply under the contract includes all items shown in the drawings, notwithstanding the fact that 
such items may have been omitted from the specification or schedules. Similarly, the extent of supply also 
includes all items mentioned in the specification and /or schedules, notwithstanding the fact that such items 
may have been omitted in the drawing.  
 

1.5 Items though not specifically mentioned but needed to make the system complete as stipulated under these 
specifications are also to be furnished unless otherwise specifically excluded. 
 

1.6 The general terms and conditions, instructions to tenderer and other attachment referred to elsewhere are 
made part of the tender specification. The equipment materials and works covered by this specification are 
subject to compliance to all attachments referred to in the specification. The bidder shall be responsible for 
and governed by all requirements stipulated herein.  
 

1.7 While all efforts have been made to make the specification requirement complete & unambiguous, it shall be 
bidders’ responsibility to ask for missing information, ensure completeness of specification, to bring out any 
contradictory / conflicting requirement in different sections of the specification and within a section itself to the 
notice of BHEL and to seek any clarification on specification requirement in the format enclosed under 
Section-III of the specification as “PRE BID CLARIFICATION SCHEDULE”. In absence of any such 
clarifications, in case of any contradictory requirement, the more stringent requirement as per interpretation of 
BHEL/Customer shall prevail and shall be complied by the bidder without any commercial and delivery 
implication on account of the same. Further in case of any missing information in the specification not brought 
out by the prospective bidders as part of pre-bid clarification, the same shall be furnished by BHEL/ Customer 
as and when brought to their notice either by the bidder or by BHEL/ customer themselves. However, such 
requirements shall be binding on the successful bidder without any commercial & delivery implication.  
 

1.8 Deviations, if any, should be very clearly brought out clause by clause in the enclosed schedule; otherwise, it 
will be presumed that the vendor's offer is strictly in line with NIT specification. 
 

1.9 In case all above requirements are not complied with, the offer may be considered as incomplete and would 
become liable for rejection.  

This is part of Technical Specification No. PE-TS-475-155-A001

16 of 802
Page 16 of 727

714390/2022/PS-PEM-MAX
18



BHEL DOCUMENTS NO.: PE-TS-475-155-A001

 VOLUME   IIB
 SECTION – I

2X660 MW KHURJA STPP REV. NO.  00 DATE: 

 TITLE: 
TECHNICAL SPECIFICATION FOR      
 CONDENSATE POLISHING UNIT 

1.10 Unless specified otherwise, all through the specification, the word contractor shall have same meaning as 
successful bidder/vendor and Customer/Purchaser/Employer will mean BHEL and/or Customer as interpreted 
by BHEL in the relevant context. Please refer GCC/SCC for better clarity. 

1.11 The equipment covered under this specification shall not be dispatched unless the same have been finally 
inspected, accepted and dispatch release issued by BHEL/Customer. 

1.12 BHEL’s/Customer’s representative shall be given full access to the shop in which the equipments are being 
manufactured or tested and all test records shall be made available to him. 
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1.0 GENERAL

The Condensate Polishing service vessels along with the pre filters with one (1) common set of external 
regeneration system and associated accessories shall conform to the technical specification for 
CONDENSATE POLISHING UNIT (CPU). 
 

2.0 DESIGN CONDITIONS FOR CONDENSATE POLISHING UNIT

There shall be three numbers Condensate polishing service vessels (3X50% capacity) and two numbers 
back washable type cartridge pre filters (2x50% capacity) for each 660 MW unit. There are two 660 MW 
units. There shall be one complete set of external regeneration systems common for both the TG units 
Condensate Polishers. 
 

3.0 BRIEF DESCRIPTION OF THE SYSTEM

The proposed condensate polishing units shall treat the entire condensate of the turbine generator of 
each unit of power station. The proposed schematic arrangement of the condensate polishing unit and its 
regeneration facility shall be as per the enclosed P&I Diagram. Arrangement of piping, valves and 
instruments shown in the P&ID are bare minimum. The bidder shall include the complete system 
including regeneration facility as elaborated in this specification meeting the contractual requirements. 
 
Condensate pre filters followed by polisher unit (service vessels) shall be located in the TG hall of 
corresponding units. Condensate polisher service vessels alongwith the pre filters will be provided on the 
discharge side of the high pressure condensate extraction pumps. 
 
The regeneration systems shall be external and common to the CPU of all the TG units. For regeneration, 
resin from the exhausted exchanger vessel will be transferred hydraulically/hydro-pneumatically to this 
facility. The exhausted resin charge will be cleaned, separated, regenerated, mixed and rinsed before 
being stored for the next use. 
 
The regeneration process offered by the bidder shall be of proven design and shall essentially be the 
same process by virtue of which the bidder is qualified and shall give resin-separation compatible with the 
desired effluent quality. 

4.0 SALIENT DESIGN DATA

4.1 A) NORMAL RUN (PRE FILTERS)

The following dissolved solids concentration and conditions shall be used as a basis of design for the 
condensate polishing system. The ionic concentrations indicated below are as such.  
 
PARAMETERS INFLUENT EFFLUENT
Crud, ppb 25 <5 

 
Under the above operating and design flow through pre-filter, the pre-filter service run shall be not less 
than 30 days (720 hrs) of continuous operation while maintaining the above effluent quality. The effluent 
values indicated above shall be the maximum values. 

B) NORMAL RUN (CONDENSATE POLISHER UNIT (SERVICE VESSEL))
 
The following dissolved solids concentration and conditions shall be used as a basis of design for the 
condensate polishing system. The ionic concentrations indicated below are as such.  
 
PARAMETERS INFLUENT EFFLUENT
Ammonia, ppb 100 --- 
Total solids, ppb 100 20 
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Silica, ppb 30 5 (refer Note 1) 
Iron, ppb 50 5 
Sodium, ppb 10 2 
Chloride, ppb 10 2 
pH 8 – 8.5 -- 
CO2 50 5 
Crud, ppb 25 <5 
Effluent conductivity after removal of ammonia 
and amines (micro mhos/cm) at 25 deg. C.         

-- 0.1 or less 

 
Note 1: Silica value shall be 7 ppb as per resin supplier recommendations in case the temperature of the 
condensate is 50degC & above. 
 
Under the above operating and design flow through the polisher units, the un-ammoniated resins shall not 
reach “ammonia break-point” in less than 30 days (720 hrs) of continuous operation while maintaining the 
above effluent quality. Whenever specific conductivity starts increasing from 0.1 micro mhos/cm in the 
effluent, it is deemed that “ammonia break point” is reached. The effluent values indicated above shall be 
the maximum values. 
 

4.2 START-UP CONDITION

4.2.1     START-UP CONDITION FOR PRE FILTERS
 
The condensate quality during start-up operation for Pre filters design shall be as follows: 
 
PARAMETERS INFLUENT PARAMETERS 

INFLUENT
PARAMETERS EFFLUENT

Crud, ppb (mostly black 
oxide of Iron) 

1000 maximum Recovery not less than 99.98% (At the 
outlet of Pre-Filter) 

 
The pre-filter shall be designed for a crud loading of 1000 ppb. Service length of Pre Filter shall be 
minimum 50 hours.  
 

4.2.2     START-UP CONDITION FOR CONDENSATE POLISHER UNIT (SERVICE VESSEL)

During start up conditions, quality of the influent may deteriorate to – 
TDS, ppb      2000 maximum 
Silica, ppb      150 maximum 
Crud, ppb (mostly black oxide of Iron)   1000 maximum 
 
For design purposes, average crud loading shall be considered as 500 ppb. Under such conditions, total 
crud content of the effluent shall not exceed 150 ppb. 
 
Service run during start – up condition will be 50 hours. 
 

4.3 The bed cross section shall be such that the velocity of condensate through it, shall not exceed 2 
meters/min at the design flow rate. Internal diameter of the service vessels (excluding the rubber lining) of 
cylindrical type shall be selected meeting the above mentioned velocity criteria. For vessels of spherical 
shape, where the bed cross section vary, the diameter (excluding the rubber lining) of the vessel shall be 
selected considering velocity not exceeding 1.75 meters/minute. The effective depth of the mixed resin 
bed in the condensate polisher service vessels shall not be less than 1100 mm. 
 

4.4 Cation resins shall be regenerated by technical grade hydrochloric acid to IS:265 (concentration 30-33% 
by volume) and anion resins by sodium hydroxide, rayon grade to IS:252 available as 48% lye or as 
flakes. In no case, the regeneration levels cannot be lower than the values indicated below:  
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a)  Cation resin: 125 kg of 100% HCl per cubic meter of resin   

b)  Anion resin: 160 kg of 100% NaOH per cubic meter of resin.   

4.5 Rinse water outlet header of each condensate polishing unit shall be provided with a pressure reducing 
station with isolating valves, suitably designed to enable the water entry to the condenser hot well which 
is operating under vacuum. The pressure reducing station shall consist of either a pressure reducing 
valve from design pressure of service vessel to condenser vacuum or a combination of orifice plates to 
reduce pressure from design pressure of service vessel to 2 kg/cm2 and a pressure reducing valve from 
2 kg/cm2 to condenser vacuum.  
 

4.6 While calculating pump head, 10% margin (minimum) shall be considered of the value of friction losses. 
Pipe friction loss shall be calculated as per Willam-Hazen formula and “C” value to be adopted shall be as 
described elsewhere in this specification. Pump recirculation with a regulating valve shall be provided for 
all the pumping system. 
 

5.0 All the design parameters at clause no 4.0 (4.1 to 4.6) of this chapter, i.e. the effluent quality, the design 
flow, design service length, Chemical consumption for regeneration and Pressure drop across the resin 
bed in clean and dirty condition at rated design flow shall be guaranteed by the Bidder.  
 
  

6.0 SYSTEM REQUIREMENT
 

6.1 The regeneration process offered by the bidder, shall be of proven design and shall essentially be the 
same process by virtue of which the bidder is qualified and shall give resin-separation compatible with the 
desired effluent quality. Documentary evidence shall be submitted by the bidder to the Customer/BHEL to 
establish this requirement during detailed engineering stage as desired by BHEL/ Customer. 
 

6.2 Pre filters (cartridge filter) shall be provided by bidder and same may be horizontal or vertical as per 
system requirement. The bidder shall offer only proven design in successful operation in previous 
installation at previous installation under similar working condition. Documentary evidence shall be 
submitted by the bidder during detailed engineering stage as desired by BHEL/ Customer for sub vendor 
acceptance with respect to pre-filter to establish this requirement. 
 

6.3 The bidder shall include inert resin in the system if they feel that it helps in better resin separation.  
 

6.4 In case, after separation of resins, there are undesired contaminant resins, the bidder shall provide a 
system either to eliminate this cross contamination of resins or to nullify the detrimental effect of 
entrapped resins to the effluent quality.     

 
6.5 Exchange Resins   

 
a. The bidder shall include with the plant adequate resins for all the condensate polisher service 

vessels. In  addition, separate charge of resin shall also be included for using the resins during 
commissioning stage of unit. The total number of resin charges to be supplied by bidder shall be as 
mentioned in scope of supply elsewhere in this specification. 
 

b. The resins shall be in the form of spherical beads. Base of the ion-exchange resins shall be a 
copolymer of styrene and divinyl benzene forming a macroporous or macrorecticular structure. Other 
details are as follows:  

 
Cation :  Strong acid, with sulfonic acid functional group .  
Anion :  Strong base, with quaternary ammonium (type I) functional group.  
Inert  :  Non ionic, compatible with the above resin types.   

 
Cation resins shall be supplied in hydrogen form and Anion resins shall be supplied in hydroxide 
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form.  
  
c. Physical Properties: 
 

i. Particle size: The resins shall be in the form of spherical beads.  All resins, when wet screened 
with U.S. standard sieves, shall pass through a No.14 sieve no more than 2 percent shall be 
retained on a no. 16 sieve, and more than 2 percent shall pass through a no. 40 sieve. The 
particle sizes and densities shall be carefully controlled to facilitate clear separation between the 
resins during regeneration process. 

ii. Bead Strength: The average force required to fracture individual beads of cation resins in 
hydrogen form, anion resins in hydroxide form, and the inert resins, shall exceed 350 grams. Not 
more than 5 percent of the beads tested in each batch shall get fractured by forces less than 200 
grams.   

d. Chemical Properties: 
 

i. Total wet volume ion-exchange capacities in equivalents/liter shall not be less than the following:  

Cation in hydrogen form: 1.7  
Anion in hydroxide form: 0.8 
   

ii. The resins shall contain a minimum of metallic and organic impurities consistent with good 
processing. The processing procedure will include rinsing the resins with demineralized water 
before packing, so that further rinsing will not be required before use.  Foreign objects in the 
resins shall constitute a basis for its rejection. 

iii. Cation-Anion resin ratio shall be 1.5 parts cation to 1.0 part anion by volume. In case the bidder’s 
process requires any non-ionic resin the same shall represent at least 10 percent of the bed 
volume, but not less than 15 cm of the bed depth in the resin separation tank of the external 
regeneration facility.  

iv. Manufacturer: It is not the intent to pre-select any specific brand name for this application. Resins 
will be accepted by the BHEL/Customer strictly on their merits. The resins shall be of reputed 
manufacturer with adequate past record of successful service for not less than 3 years in similar 
application. 

v. Bidder shall submit all necessary data and information in this regard. Some of these possible 
resin terms are as follows:   

1. Duolite C -26 TR & A - 161 TR Rohm and Hass 252 C & TRA-900C.  

2. Dowex MSC-1, MSA-1 C grades.  

3. Inert resin – Duolite sec, Rohm & Hass 359 or Dow-buffer beads.   

Above listing is by no means exhaustive, and shall not be construed to be a recommendation for 
their selection for this plant. Bidder shall fully satisfy himself as to the suitability of the resin 
system selected by him before offering during detail engineering. 

e. The resin shall be suitable for the condensate temperature that may be achieved in all operating 
regimes of TG cycle.  However, the anion resin shall be suitable for a minimum temperature of 60 
deg.C. 
 

6.6 The pressure vessels in the common external regeneration facility shall be provided with adequate 
freeboards over the top of the settled resins, to minimize resin loss during their use. Minimum freeboards 
to be are as follows:   
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(i)  Mixed resin Storage vessel     : 50%   

(ii)  Resin separation vessel      : 75%  

(iii)  Cation regeneration vessel    : 75%  

(iv)  Anion regeneration vessel and activated carbon filter    : 75%  

However, if a vessel is used for more than one service, then the vessel design shall be based on the 
service which gives maximum freeboard.  

6.7 Design pressure of the condensate Polisher Service Vessels is indicated elsewhere. For all other 
Pressure vessels, the design pressure shall be at least 8 kg/sq. cm (g).   
 

6.8 All equipment for dosing of acid and alkali solutions shall be rated to provide a maximum dosing rate at 
least 20% in excess of that required from process calculation. 
 
 

6.9 Hot water tank (for alkali)

For heating of alkali diluent water, 2x50% electrical heating coil in a tank of mild steel rubber lined 
construction shall be provided. The capacity of tank shall be minimum 20% higher than the maximum 
water demand. This tank shall be provided with burn out protection, pressure relief valve, level 
transmitter, temperature transmitter & indicator etc. The heater shall be controlled by the temperature 
transmitters provided on the tank. The heaters shall be sized for heating the water from a temperature of 
15 deg C to 50 deg C at the outlet. The water shall be heated to the required temperature within 5 hours.  

6.10 Activated Carbon Filter (for alkali): 
 
Rated flow of the filter shall not be less than the design capacity of the alkali transfer-cum recirculation 
pump, and the maximum velocity through the filter for this flow shall not exceed 12 meters/hour. Depth of 
the filter material shall not be less than 1 meter.  
 
The filtering medium shall be granulated activated carbon, meeting following minimum requirements.  
Total Surface area  :  Not less than 850 sq.m/gm.  
Bulk density   :  Not less than 400 kg/cu.m.  
Iodine number  :  850 minimum  
Uniformity coefficient  :  1.9 or less  
Abrasion number  :  70 minimum   
Ash    :  8% maximum  
 
Mean particle diameter shall be about 1.5-1.7 mm with following size distribution: 
 
On 20 mesh   :  Less than 3%   
Through 40 mesh  : Less than 10%  
Through 50 mesh  :  Less than 1%   
 
The filter shall be provided with all necessary valves and connections for manual backwashing and 
rinsing with demineralized water. Rate set valves shall be provided with adjustable limit stops for setting 
backwash and rinse rates. 

6.11 Resin Injection Hopper
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The bidder shall provide a hopper type tank for resin make-up, using water slurry, to the condensate 
polishing systems.  This make-up system will constitute a portion of the condensate polishing external 
regeneration system.  The resin hopper shall have a conical bottom and a flat top.  The top shall have a 
piano type hinged port, having a lifting handle, of sufficient size for easy resin loading.  The resin shall 
discharge through a bottom connection to a water ejector for transport.  Water shall be added to the 
hopper to assist in the resin transfer.  The ejector discharge shall be to the resin separation-cation 
regeneration vessel.  Demineralized water shall be used throughout for the resin transfer.  Piping of the 
resin make-up system shall be the responsibility of the Bidder as a part of the external resin regeneration 
system. 
 
a)  Capacity 

The resin make-up hopper tank shall be sized to handle up to 150 liters of as received new resin 
per single injection. 

 
b)  Material 

The resin make-up hopper tank shall be fabricated of mild carbon steel having a minimum 
thickness of 6 mm and lined. 

 
7.0 SCOPE OF SUPPLY (MECHANICAL) - (Please refer P&ID also)
 

Broad scope of supply (mechanical) for this package is detailed below and as indicated in relevant portion 
of this specification and same shall be in the scope of the bidder. Please refer Electrical and C&I 
specifications also for respective scope of Electrical and C&I items and same shall be in the scope of the 
bidder. 
 

A. SERVICE VESSEL FACILITY

1) There shall be three numbers service vessels (3X50%) for each 660 MW TG unit each polishing 50 % of 
the condensate flow. Each Condensate polisher vessels shall be complete with condensate inlet and 
outlet connections, pre filter, connections for resin transfer to and from the vessels, bed support-cum-
under drain system, inlet water distributors, air distribution arrangement for resin mixing, all fittings and 
appurtenances etc. as specified and as required.  

2) There shall be two numbers (2x50%) back washable type cartridge pre filters at the upstream of 
condensate polishing service vessels along with all associated piping, valves, instrumentation etc. The 
pre-filters shall be designed for start-up period, commissioning period as first cleaning step as well as 
normal continuous operation. 

3) Two (2) nos. (2X100%) capacity (1Working+1Standby) compressors to supply necessary air for 
backwashing the Pre filter for each 660 MW TG unit CPU. Each compressor shall be complete with 
motor, valves, instruments and other required accessories. 

4) Backwash Waste water from Pre-Filter: Condensate water/ DM Water used for backwashing shall be 
collected in a RCC Pit with solvent free epoxy coating in Service Vessel area having holding capacity 1.5 
times the capacity of Condensate water required for backwashing the one Pre filter and the same shall be 
pumped to Waste service water sump of ETP by means of two (2) numbers (1Working+1Standby) 
(2x100%) backwash waste water pumps for each TG unit. Additional pneumatic operated valves, piping, 
instruments, fittings etc. for this system as required shall also be in Bidder’s scope for pre-filter facility.  

5) External resin traps at the outlet of each of the polisher vessel, designed for in-place manual back 
washing. 

6) Condensate inlet and outlet headers for each installation with pipe connections to each condensate 
polisher vessels.  

7) Resin transfer headers and pipe lines connecting the external regeneration facilities to the condensate 
polisher vessels of each installation. 
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8) Rinse water outlet headers from condensate polisher vessels of each installation up to the hotwell. 

9) A common drain header for the condensate polisher service vessels of each unit up to the hotwell.  

10) Gland sealing water piping for the valves in the rinse water line. 

11) Emergency bypass system as mentioned in P&ID for the total system (i.e. Pre filters and Service Vessel) 
shall also be provided by the bidder. This emergency bypass system will open automatically in case of 
pressure differential exceeding 3.5 Kg/cm2. 

12) Emergency bypass between the condensate influent and effluent headers for condensate polisher 
vessels with a modulating automatic butterfly type control valve (double flanged/ lugged wafer), butterfly 
(lugged wafer) isolation valves (resilient material seated, to ensure bubble tight shut off) on both sides of 
control valve. The control valve can be of 2x50% or 1x100% configuration to achieve proper control under 
all operating conditions. Isolation valve shall be provided with geared operators for manual operation. The 
control system shall be so designed that the control valve is able to bypass 50% of rated flow when any 
of the service vessel is out of service, 100% of flow when both working vessels are taken out of service. 
When condensate temperature exceeds 60 degree Celsius the bypass valve shall be 100% opened 
automatically and the inlet / outlet of the condensate polisher mixed bed shall be closed to protect 
elements and resins inside the polisher. 

13) Two (2) nos. (2X100%) (1Working+1Standby) Pre-Filter Backwash Transfer Pumps with electric motor 
drives for Backwash Waste Transfer Sump along with its accessories. 

14) At the design flow rate, the pressure drop in clean condition across the Pre filters including polisher 
service vessels shall not exceed 2.1 Kg/sq.cm. This pressure drop shall include losses due to pre filters, 
service vessel, entrance and exit nozzles, distributors, under drains, resins and the effluent resin traps. 
Maximum pressure drop under dirty conditions across the Pre filters and service vessels including pre 
filters, service vessel, entrance and exit nozzles, distributors, under drains, resins and the effluent resin 
traps will be restricted to 3.5 kg/sq.cm including the pressure drop across effluent resin traps  

15) Two (2) nos. (2X100%) capacity (1Working+1Standby) oil free type, air blowers to supply necessary air 
for mixing the resins in the service vessels for each 660 MW TG unit CPU. Each blower shall be complete 
with motor, V-belt drive with belt guard, inlet filter, silencer, flexible couplings and discharge snubber, 
acoustic hood, relief valve etc all mounted on a single base. 

16) All necessary valves and fittings for the installations with actuators necessary for their remote operation. 
These shall include suitable fool proof arrangement to prevent accidental over pressurization of the resin 
transfer pipeline, DM water line, DM waste water line, Blower line, instrument airline and regeneration 
facilities connected to it which are designed for pressure much lower than that of the polisher service 
vessels.  

17) All necessary drains, vents and sampling points, with valves as specified and as required. 

18) Complete Instrumentation and Control for automatic operation. 

19) Nine (9) complete charges of resins. One charge will be defined as cation, anion & inert resin (if 
applicable) requirement for one service vessel. Further one Year's topping requirements or 10 % of first 
fill quantity, whichever is more shall also be supplied by bidder. 

20) Complete instrumentation and controls for this system, including the differential pressure transmitters, 
panel mounted indicating type controller with provision for remote manual operation, actuator for the 
control valve with positioner etc. All tubing, wiring, airsets, and other fittings, required to complete the 
system. 

21) All the piping, valves, fitting, instruments, accessories etc. used in service vessel area (shall be based on 
the actual pressure rating to meet the system requirements but not less than 300 lb class) and shall be 
considered as high pressure side. Minimum instrumentation required as per enclosed P & ID included in 
this tender specification. 

22) Operating platforms, ladders, supports and other structural works for each Condensate Polisher vessels 
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and each pre filter to facilitate accessibility for operation and other equipment etc. shall be provided by 
the bidder. 

23) All Sodium and silica analysers shall be provided by bidder in air conditioned panel/ cabinet. Air 
conditioning equipment required for sodium and silica analysers panel shall be in bidder's scope. 

B. REGENERATION SYSTEM

Regeneration area shall be considered as low pressure area. One (1) common external regeneration 
systems for regeneration of the ion exchange resins from the condensate polishers for all the 
turbogenerator units shall be provided by bidder. One (1) common facility for regeneration of the ion-
exchange resins from the condensate polishers of all the turbo-generator units shall be provided utilizing 
three (3) tank concepts and consisting of following: 
 

1) Resin Separation & Cation Regeneration Vessel with internals, integral pipe works, valves, instruments, 
ladders, platforms, lifting lugs, manholes etc. and all other accessories as required. 

2) Anion resin regeneration vessel with internals, integral pipe works, valves, instruments, ladders, 
platforms, lifting lugs, manholes etc. and all other accessories as required. 

3) Two (2) Numbers Mixed resin storage vessels with internals, integral pipe works, valves, instruments, 
ladders, platforms, lifting lugs, manholes etc. and all other accessories as required. 

4) The regeneration vessels arrangement shall be as per the supplier recommendation/ process utilising 
three (3) tank concept as defined above. However, there shall be two numbers identical mixed resin 
storage vessels. If the process envisage the chemical regeneration arrangement in mixed resin storage 
vessel then additional mixed resin storage should also have chemical regeneration arrangement. 

5) All internals, fittings and appurtenances for these vessels. 

6) Common waste effluent header with one (1) number resin trap, total one (1) number for station designed 
for in place manual backwashing. 

7) One (1) number Resin injection hopper, total one (1) number for station complete with water ejector 
system for resin make up. Resin Make up hopper shall be sized to handle up to minimum 150 liters of as 
received new resins. 

8) Two (2) nos. (2X100%) (1Working+1Standby) oil free type air blowers with electric motor drives, for 
supplying all the process air required for cleaning of the resins and their regeneration processes. Each 
blower shall be complete with motor, V-belt drive with belt guard, inlet filter, silencer, flexible couplings 
and discharge snubber, acoustic hood, relief valve etc all mounted on a single base. 

9) Two (2) nos. (2X100%) (1Working+1Standby) DM water pumps with electric motor drives for water 
supply for chemical preparation, dilution water supply during dosing & regeneration etc. These DM water 
pumps will take suction from DM water storage tanks. 

10) Two (2) nos. (2X100%) (1Working+1Standby) DM water pumps with electric motor drives for water 
supply and transfer of resin from service vessel to regeneration vessels and vice – versa. These DM 
water pumps will take suction from DM water storage tanks. 

Waste water generated during regeneration:   The DM water used for resin transfer operations shall be 
collected in a RCC pit with solvent free epoxy coating in regeneration area having holding capacity 1.5 times 
the capacity of DM water required for transferring the resins or 50 m³ (min) and the same shall be pumped to 
employer's CW channel for recycle/re-use by means of two (2) numbers (1W+1S) (2x100%) of waste water 
recycle pumps. The material of construction of pumps shall be SS-316 (casing, impeller and shaft). Additional 
pneumatic operated valves, piping, instruments, fittings etc. for this system as required shall also be in 
Bidder’s scope for service vessel and regeneration facility. 
 

11) One (1) number alkali preparation tank complete with electrically driven stirrer, dissolving basket, carbon 
dioxide absorber, overflow seal, integral pipe works, valves, instruments, ladders, platforms, lifting lugs 
etc. and all other required accessories.  
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12) One (1) number alkali day tank complete with electrically driven stirrer, dissolving basket, carbon dioxide 
absorber, overflow seal, integral pipe works, valves, instruments, ladders, platforms, lifting lugs etc. and 
all other required accessories.  

13) Two (2) numbers acid measuring tank, complete with fume absorber, overflow seal, integral pipe works, 
valves, instruments, ladders, platforms, lifting lugs etc. and all other required accessories.  

14) One (1) number lime tank, complete with electrically driven stirrer, dissolving basket, carbon dioxide 
absorber, overflow seal, integral pipe works, valves, instruments, ladders, platforms, lifting lugs etc. and 
all other required accessories.  

15) One (1) no. Activated carbon filter for alkali complete with internals, integral pipe works, valves, 
instruments, ladders, platforms, lifting lugs, carbon trap etc. and all other accessories as required. 

16) One (1) no. hot water tank complete with heaters (2X50%), internals, integral pipe works, valves, 
instruments, ladders, platforms, lifting lugs etc. and all other accessories as required. Hot water tank shall 
be adequately insulated to restrict the outside temperature to 60 deg. C with 25 mm thick (mm) mineral 
wool insulation on all external surfaces, covered with 16 gauge galvanized iron sheet jacketing. 

17) Two (2) nos. (2x100%) (1Working+1Standby) alkali solution transfer-cum-recirculation pumps of suitable 
capacity and head to meet the system requirements. These pumps shall be provided with a pulsation 
dampener at the outlet header of each pump along with necessary valves & instrumentation & 
accessories.  

18) Two (2) nos. (2x100%) (1Working+1Standby) Acid dosing pumps for dosing hydrochloric acid (30% 
conc.) along with electric motor drive, pulsation dampener & safety relief valve at the outlet header of 
each pump all other required accessories etc. 

19) Two (2) nos. (2x100%) (1Working+1Standby) Alkali dosing pumps for dosing NaOH (48% conc.) along 
with electric motor drive, pulsation dampener & safety relief valve at the outlet header of each pump all 
other required accessories etc. 

20) All integral pipe works, valves, internals, fittings, hangers, supports and appurtenances etc for these 
vessels. 

21) Safety equipment as indicated elsewhere in the specification. 

22) There shall be Bulk Acid storage tanks (two numbers) and Bulk Alkali storage tanks (two numbers) along 
with acid unloading pumps (two numbers) and alkali unloading pumps (two numbers) for CPU 
Regeneration system and the same shall be under bidder’s scope. Inlet piping from each bulk acid and 
bulk alkali storage tanks to regeneration area is in bidder’s scope. Other details have been attached 
elsewhere in the tender technical specification 

23) There shall be two numbers DM water storage tanks and the same shall be under bidder’s scope. DM 
water inlet piping from each DM water storage tanks to each CPU resin transfer pumps and regeneration 
pumps shall be in bidder’s scope. Other details have been attached elsewhere in the tender technical 
specification These Two (2) numbers of DM Tanks shall be provided and the tanks shall be of vertical 
cylindrical type in Mild steel construction internally painted with epoxy. The design features of the tanks & 
accessories shall be as per IS: 803. However, minimum thickness of shell plate, bottom plate and roof 
plate shall be 8 mm, 10 mm and 6 mm receptively. The tanks shall be provided with CO2 absorber and 
over flow seal pit. capacity of each tank shall be equivalent to 1.5 times the DM water required for one (1) 
regeneration operation of working vessels of one (1) TG unit including resin transfer operations from 
Condensate Polishing Plant to regeneration plant and regeneration plant to Condensate Polishing Plant 
and for preparation of chemicals for one (1) regeneration of working vessels of one (1) TG unit and also 
for back washing of Pre-Filters of one TG unit. However, the capacity of each DM water storage tank 
shall be 600 m3 minimum. Water inlet pipe shall led up to the bottom of DM tanks (preferably through 
perforated pipe) to avoid turbulence/agitation 

24) Total two (2) numbers mixing tee for Acid and alkali dosing facility. 

25) Grouting material required for equipment grouting. 
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26) Neutralising pit of RCC construction with acid/alkali resistant tiles shall be provided to receive drains from 
the regeneration, bidder shall design the system so that pit shall be provided in two (2) sections and each 
section shall have a holding capacity of 1.5 times the waste effluent from each regeneration of each 
vessel. RCC Civil Scope shall be in the scope of BHEL. 

27) Total three (3) numbers the waste recirculation/disposal pumps for Neutralising pit. 

 

C. PIPING
 

All the piping as listed below shall be in bidder’s scope. The below indicated pipes shall be designed, 
supplied, erected, laid and tested by the bidder. Elbows, tees, flanges, counter flanges, Hangers and 
supports, embedment plates with lugs etc required for the below given piping shall also be provided by 
the bidder. 
 

1) Service vessel inlet header shall be seamless carbon steel ASTM A-106 Gr B (OD 355.6 X 9.27 mm 
thick).  

2) Service vessel outlet header shall be seamless carbon steel ASTM A-106 Gr B (OD 355.6 X 9.27 mm 
thick).  

3) Rinse water outlet piping to Condenser Hotwell shall be seamless carbon steel ASTM A 106 Gr -B (OD 
168.3 x 7.11 mm). The distance between CPU service vessel to condenser Hotwell shall be considered 
as 200 meters for each unit and this piping shall also be in bidder’s scope. 

4) The material of piping handling Pre filter backwash waste water shall be of stainless steel type 304 
Sch.40 (Min). The piping distance between farthest service vessel and waste service water sump of ETP 
1100 meters. Other details have been attached elsewhere in the tender technical specification. However, 
Pipe Length of 300 meters only is in Bidder’s Scope, Total Pipe Length of 1100 meters is provided to 
calculate the Pump Head and other details accordingly. 

5) Resin transfer piping shall be minimum 80 NB and of SS 304 Sch 40 (minimum) seamless. One way 
piping distance for resin Transfer Piping between farthest service vessel and regeneration area shall be 
450 meters. Complete resin transfer piping shall be in bidder’s scope. Other details have been attached 
elsewhere in the tender technical specification. 

6) Piping handling DM water shall be Stainless steel SS 304 Schedule 40 (minimum). One way piping 
distance for DM water piping between farthest service vessel and regeneration area shall be 450 meters. 
Complete DM water piping shall be in bidder’s scope. Other details have been attached elsewhere in the 
tender technical specification 

7) The material of piping handling DM waste water generated during regeneration shall be of stainless steel 
type 304 Sch.40 (Min). The piping distance from CPU regeneration area to CW channel is 750 meters. 
Other details have been attached elsewhere in the tender technical specification. However, Pipe Length 
of 100 meters only is in Bidder’s Scope, Total Pipe Length of 750 meters is provided to calculate the 
Pump Head and other details accordingly.  

8) Pipeline handling Alkali shall be of stainless steel type 316 Sch.10 (minimum). 

9) Piping for Acid service (HCl) shall be carbon steel Poly propylene lined/CPVC as per ASTM 
F441(Sch.80).  

10) Piping for air service shall be shall be of hot dip galvanized (heavy grade) steel. 

11) Piping for instrument air shall be hot dip galvanized (heavy grade) steel. 

12) All piping within each of the above skids/equipment shall also be in bidder’s scope. 

13) There shall be a Neutralisation Pit (N pit) for CPU regeneration and the same shall be under BHEL 
scope. The regeneration waste from CPU regeneration area shall be led to this N-pit via drain. 
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14) Service water piping in CPU service vessel area (used for cooling of condensate sample), Service water 
piping in each CPU regeneration area, instrument air piping for each CPU service vessel area & 
regeneration area and service air piping for each CPU service vessel area & regeneration area, potable 
water piping for each CPU regeneration area etc. shall also be in bidder’s scope. 

15) Similarly, all piping between each external regeneration facility and the skids for chemical dosing and 
acid/alkali preparation shall also be designed, supplied, erected and tested by the bidder. These shall 
include demineralized water piping to the chemical dosing, acid /alkali piping from external bulk storage 
tanks to respective preparation skids, the alkali preparation skids from the external regeneration facility, 
alkali solution from its preparation facility to the alkali dosing skid, dilute chemical solution piping for acid 
and alkali from the dosing skids to the external regeneration facility, piping to the preparation/dosing 
facilities, instrument air piping and power supply for immersion heaters of the diluent water tank from the 
regeneration facility, and all instrumentation and control wiring between these skids, etc. 

16) Bidder shall design, supply and erect the piping between the service units and the common external 
regeneration facility, for transferring the exhausted and regenerated resins as required. 

17) All piping shall be laid above ground and generally laid in pipe trestles including crossing of 
road/pipe/cable trenches if any. Piping of between chemical tanks area and regeneration area etc. may 
be laid on pedestals if layout permits. 

18) The resin transfer pipeline arrangement shall avoid any sharp bends which cause segregation of the 
mixed resins, and pockets where the resins can get trapped. Suitable observation ports shall be provided 
in all critical areas to enable the operator to monitor completeness of the resin transfer operations. All 
necessary arrangements for venting and draining of the pipeline shall be provided. 

19) The resin transfer pipeline shall be sized for a flow velocity of between 2.3 and 3.0 meters/sec. For other 
services, design criteria shall be generally in line with design philosophy described elsewhere in technical 
specification. 

20) Remotely operated valves suitably interlocked with the plant operation, shall ensure that the resins get 
transferred to and from only the particular service vessel which has been selected by the operator. 

21) All lined vessel connections and connections in unlined vessels (25 NB and larger) shall be flanged to 
ANSI 125 lb class except the polisher service vessels which shall be ANSI 300 lb class minimum, Flat 
face flanges shall be used throughout. Nozzle material shall be ASTM-106 Gr. B. Sch.80 pipe for all 
vessels. All flanged connections shall be supplied complete with matching counter flanges, nuts, bolts 
and full face gaskets. All the pipeline in service vessels area where pressure may attain same as service 
vessel shall be designed for 300 lb class minimum.  

22) Complete supporting system for the pipeline shall be designed, fabricated and supplied by the Bidder. 
Inside the building, the overhead portion of the pipeline may be supported from the building structures. In 
outdoors, the pipeline may run on steel posts. Crossing of the roads shall be on a pipe bridge with a clear 
height of at least 6.1 meters over the road surface. All the steel structures of the pipe bridge and the 
supporting posts along with all necessary hanger, clamps, connecting steel, fixing bolts, nuts, etc. shall 
be supplied and erected by the bidder. 

23) Piping distance from Neutralisation Pit (N pit) for CPU regeneration to Bottom Ash Slurry Sump shall be 
750 meters. However, Pipe Length of 100 meters only is in Bidder’s Scope, Total Pipe Length of 750 
meters is provided to calculate the Pump Head and other details accordingly 

24) Routing of this pipe line shall be developed by the bidder and shall be finalized in coordination with the 
BHEL/Customer, based on the space available and the final layout. 

25) The condensate pipeline shall be sized for a flow velocity between 3 and 5 m/sec. 

D. VALVES: 

All the valves in service vessel area and regeneration area as indicated in P&ID and to meet the system 
requirement as mentioned elsewhere in the specification shall be in the bidder’s scope of supply. 
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i. All valves shall be designed as per applicable AWWA/BID/BS or equivalent international standard / 
codes.  

ii. The isolation valves on the resin transfer line shall be of eccentric plug type/ball valve (full bore type) 
of stainless steel construction (SS 316).  

iii. Emergency bypass control valve shall be of double flanged/ lugged wafer butterfly type. Isolation 
valves of wafer (lugged) type butterfly valves (resilient material seated, to ensure bubble-tight shut 
off) shall be provided on the upstream and downstream sides of the control valve. Other Butterfly 
valves in Service Vessel Area shall be 300lb class (minimum) and end connection shall be lugged 
wafer (min.). 

iv. The material of construction of valves handling condensate in service vessel area shall be SS-316 
(for body, disc and shaft). Seat/seat rings should be of Teflon/titanium back up rings. Seal shall be of 
Teflon or equivalent. 

v. Isolation Valves handling Acid(HCL), Alkali, Ammonia etc shall be diaphragm type in MSRL (Mild 
Steel Rubber lined) construction. 

vi. Isolation Valves handling DM water shall be Butterfly or gate or globe type and shall be of SS -304 
construction. 

vii. Non-return valves shall be constructed of SS-304 for DM Water & SS316 for alkali. For Hydrochloric 
acid, non-return valve shall be dual plate/ swing check/ lift ball check type of suitable material or as 
per manufacturer’s standard practice. 

viii. All valves in service vessels area where pressure may attain same as service vessel shall be 
designed for 300 lb class minimum. 

E. Pressure Vessels, Atmospheric tanks & Miscellaneous Items    

i. Design of all vertical cylindrical atmospheric storage tanks containing water, acid, alkali and other 
chemicals shall conform to IS: 803. 

 
ii. Unless otherwise mentioned design temperature of all pressure vessels and storage tanks shall 

be 10 deg.C higher than the maximum temperature that any part of the vessel/tank is likely to 
attain during operation. 
 

iii. All vessels/tanks without inside rubber lining shall have a corrosion allowance of minimum 2 mm 
and mill allowance (minimum 0.3 mm) for shell and dished ends. Thinning allowance of 2 mm 
(minimum) shall be considered for dished end of torospherical type. 

 
iv. All the atmospheric tanks shall have sufficient free board above the ‘‘Level High /Normal Level’’ 

as the case may be. The overflow level shall be kept at least 20 cm or 10% of vessel height 
above the ‘‘Level High /Normal Level’’ for all the tank except for the DM tanks for which a 
minimum height of 300 mm shall be provided over the ‘‘High Level’’. Further, a minimum 100 mm 
free board shall be provided above the top of overflow level to the top of tank. 

 
v. All pressure vessels shall be designed and constructed in strict accordance with the ASME code 

Section VIII or acceptable equivalent international standard. Suitable mill tolerances shall be 
considered for determining the thickness of the shells and dished ends. A minimum thinning 
allowance of 2 mm shall be considered for the dished ends of torospherical type. 
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vi. Pressure vessel ends shall be of dished design and constructed by forging, pressing or spinning 
process. Spherical vessels for CPU service vessels are acceptable.  Conical or flat ends shall not 
be accepted. All the atmospheric vessels shall be atleast 6 mm thickness. 
 

vii. All pressure vessels shall be fabricated from carbon steel plates to SA-515 / 516 Gr.  70 and lined 
internally. The lining shall be of rubber having a hardness of 65 plus/minus 5 shore -A meeting 
the requirements of IS:4682, Part-I.  The lining shall be applied in three layers, resulting in a total 
thickness of not less than 4.5 mm anywhere on the internal surfaces of the vessels. The lining 
shall extend over the full face of all flanged connections and shall have a minimum thickness of 3 
mm in all such external areas. 
 

viii. Vessel internals shall meet the following requirements: 
 
� Inlet water and regenerant distributor: - Hub and internals diffuser splash plate or header 

and perforated laterals. Material of construction shall be SS-316 except for acid service 
which will be of Hastealloy-B. 

� Under drains: Same as above with screened laterals with internal perforated pipes and 
rubber lined flat bottom. For resin separation/ regeneration/ mixed resin vessels, it may 
have fully screened bottom (NEVA - clog type with pora septanurese screen, fully supported 
by subway grid or equal). 

� All internal fasteners shall be of SS-316 and heavy duty locknuts shall be used throughout.  

ix. Resin Traps: Outlet of each condensate polisher vessel, activated carbon filter and waste effluent 
header of the common regeneration shall be provided with a resin trap. Pressure drop at design 
flow through a clean resin trap shall not exceed 0.35 kg/sq.cm. Resin trap shall be of rubber lined 
steel construction and internals (cord & screen) shall be of JOHNSON SCREENS IRELAND or 
equivalent (SS-316) construction. Resin traps of process effluent line shall have screen opening 
not exceeding 120 percent of associated process vessel under drain screen opening. Other resin 
traps shall have screen opening of 60 mesh. In place manual back flushing shall be provided for 
all resin traps. 

x. Carbon Trap (for ACF): Outlet of each Activated Carbon filler on Carbon trap (media trap) shall 
be provided by bidder as per manufacturer standard. 
 

F. ADDITIONAL REQUIREMENT

1) Operating platforms, permanent ladders (not rugs), supports and other structural works for each vessels, 
tanks, valves etc. to facilitate accessibility for operation and maintenance for all the condensate polisher 
mixed beds, regeneration vessels, storage tanks, alkali and acid measuring tanks & preparation tanks 
and other equipment’s etc. is also in bidder’s scope. 

2) Initial charge of all lubricants & grease. 

3) All special tools necessary for proper maintenance or adjustment of the equipment packaged in 
permanent box. Finish paints for touch-up painting of equipment after erection at site in sealed container. 

4) Painting requirement as indicated in Section- II are bare minimum. However, any variation in the painting 
schedule as finally approved by BHEL / Customer shall be taken care by the bidder without any 
commercial and delivery implication to BHEL / Customer. Colour coding scheme shall be intimated to 
vendor during detail engineering. 

5) Start-up and commissioning spares as required. 

6) Mandatory spares as indicated in Annexure – V. 

7) Wherever pipe racks are not available, pipes shall run on pedestals or below ground. All auxiliary 
structure & fixing items such as U clamps, nuts, bolts, channels, insert plates etc. required to lay the 
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pipes on pedestals shall be in bidder’s scope of work. Coating, wrapping and protection required for 
buries pipes shall also be in bidder’s scope of work. 

8) For calculating the required pump head for pump selection, at least 10% margin shall be taken over the 
pipe friction losses and static head shall be calculated from the minimum water level of the tank/ sump/ 
reservoir from which the pumps draw water. However, the static head to be consider shall be 15 meters 
(minimum). 

9) All the first fill and one Year's topping requirements of consumable such as reagent (as required for all 
analysers etc.), greases, oil, lubricants, servo fluids/control fluids, gases and etc. which will be required to 
put the equipment covered under the scope of specifications, into successful commissioning / initial 
operation and to establish completion of facilities shall be in the scope of the bidder. Suitable standard 
lubricants as available in India are desired. Efforts should be made to limit the variety of lubricants to 
minimum. 

10) The Condensate Polisher Service vessels, blowers etc. will be located indoor near corresponding units. 
Regeneration system equipment shall be kept under shed and one-meter height parapet wall shall be provided 
around this shed. Effluent re-circulation/disposal pumps, Bulk chemical storage tanks, unloading transfer 
pumps and DM water storage tanks for regeneration system etc. shall be kept in open area. 

11) MCC shall be located in CPU regeneration area. 

12) Space available for CPU service Vessels area & CPU Regeneration area (Vide ref. Dwg. No. PE-DG-
475-100-M003 & General Layout Plan Dwg. No. 9915-370-301-PVC-B-034) are attached in this 
specification. Bidder to accommodate their equipment within the space provided. Further the location of 
other facilities has also been indicated in Dwg. No. 9915-370-301-PVC-B-034 attached in this 
specification. The location of DM waste water pit shall be in CPU regeneration area. 

13) Any statutory requirement / clearance required for the packages from government / local body shall be in 
bidder’s scope. 

14) Document approval by customer under Approval category or information category shall not absolve the 
vendor of their contractual obligations of completing the work as per specification requirement. Any 
deviation from specified requirement shall be reported by the vendor in writing and require written 
approval shall be taken from BHEL. Unless any change in specified requirement has been brought out by 
the vendor during detail engineering in writing while submitting the document to customer for approval, 
approved document (with implicit deviation) will not be cited as a reason for not following the specification 
requirement. 

15) In case vendor submits revised drawing after approval of the corresponding drawing, any delay in 
approval of revised drawing shall be to vendor’s account and shall not be used as a reason for extension 
in contract completion.  

16) KKS numbering as per BHEL/ Customer requirement shall be provided by the Bidder during detailed 
engineering stage without any commercial/ delivery implication to BHEL. 

17) Bidders shall make Site visit in order to familiarize themselves with existing   condition of site before 
submitting the bid in order to make their offer complete. During detail engineering also, the successful 
bidder shall be responsible for the correctness of details w.r.t. existing facility at site. Customer approval 
on any drawing having details of existing facility shall not be cited by the successful bidder a valid reason 
for any shortcoming in the work by them.  BHEL shall also not entertain any cost implication for any lack 
of input data with regard to site during detail engineering.  

18) Final Electrical Load list will be submitted by the successful bidder as per agreed drawing/ doc 
submission schedule. Thereafter any change in the electrical load list shall be entertained only subject to 
its feasibility, and BHEL reserves the right to debit the vendor cost of any changes necessitated in the 
switch gear /MCC on account of changed loads. 

19) Wherever CIVIL works is excluded from the bidder’s scope, successful bidder shall furnish civil 
assignment / scope drawings.  The corresponding CIVIL drawing prepared by BHEL / CIVIL agency, 
based on civil assignment drawing of bidder will be furnished to the successful bidder for concurrence. In 
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case any modification is required in the civil work already carried out based on final civil inputs given by 
vendor, BHEL reserves the right to debit cost of such rework to vendor”.  

20) All the equipment, piping etc. shall be assembled on two (2) structural steel skids one (1) for acid and one 
(1) for alkali dosing equipment. The bidder shall supply all anchor bolts, foundation plates, sleeves, nuts, 
inserts etc. to be embedded in concrete for these equipment skids. Each equipment skid shall be 
provided with suitable lifting lugs, eye bolts etc. to facilitate erection and maintenance. 

21) Wherever any design standard mentioned in this specification, bidder to consider latest standard for 
designing of all the items. 

22) In order to facilitate erection at site chemical dosing preparation equipment shall be mounted on structural 
steel skids and assembled (including piping) at the manufacturer’s shop, to the maximum extent possible, 
prior to shipping. The number of mechanical connections shall be minimised by the use of pipe headers 
wherever possible. Alkali solution preparation, alkali dosing and acid dosing system are a recommended 
listing of the main equipment skids to be furnished under this package. The bidder may also supply and 
install this equipment independently instead of assembling the skids. 

23) Chain Pulley block/ Electric Hoist shall be in bidder’s scope in line with selection criteria mentioned in 
section IIA. 

8.0 CONTROL & OPERATION 

8.1 General  

8.1.1 It is not the intent to specify here the complete details of the control system. Basic type of controls 
required has been specified below. The bidder shall submit the complete detail of the system offered by 
him like the extent of automation offered, operation of the complete system, logic/flow diagrams, type 
and details of the presentation of information, the type of mimic, hardware details etc. along with 
detailed circuit descriptions. 

 
8.1.2 It shall be possible to operate in Auto/Semi-Auto /Manual mode. In ‘Auto’ mode, once the sequence has 

been initiated, it shall proceed from step to step automatically. In ‘Semi-Auto’ mode each step shall be 
performed only after initiation by the operator. In ‘Manual’ mode complete operation shall be by the 
operator by operation of the Control switches on the panel. 
 

8.1.3 ‘Close-Auto-Open’ control facility shall be provided from OWS/control panel for solenoid valves. In 
‘Auto’ position, the valves shall receive close / open command from the Control system. 
  

8.1.4 ‘Stop-Auto-Start’ Control facility shall be provided from OWS / control panel for the various drives. In 
‘Auto’ position, the drives shall receive stop/start command from the Control system. 
  

8.1.5 On control system failure, it shall be possible to operate the valves by means of manual operator of 
solenoid valves too. 
  

8.1.6 The control system shall link the various steps such as closing/opening of different valves, 
starting/stopping of various pumps etc. which form a sequence. The logic system shall adhere to the 
correct sequence of operation and predetermined time intervals. The system shall have interlocks so 
that, criteria necessary for each step are complete prior to proceeding to the next step. 
 

8.1.7 It shall be possible to switch mode of operation from one to the other at any moment and the operation 
shall proceed on the newly selected mode from that time. 

 
8.1.8 For steps, which require frequent time adjustment, it shall be possible to change the time setting from 

the front of the panel. For all other steps it shall be possible to adjust the time setting from inside the 
panel. 
   

8.1.9 For all sequences, the current step number, set time of the step, elapsed time of the step and the total 
elapsed time of the sequence shall be indicated in the OWS/control panel.   
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8.1.10 A mimic shall be provided for the CPP scheme and Regeneration system scheme shall be provided. 

Status of various vessels, drives, valves etc shall be indicated by on the mimic.   
 

8.1.11 The system shall incorporate the necessary safety features. During automatic sequential operation, if 
any pre-requisite criterion is not fulfilled or missing for a pre-determined time interval, the steps should 
not proceed further, and Alarm shall be provided. Missing criteria, sequence, which is under hold up 
etc., shall be displayed.   

 
8.1.12 The safety system for any sequence/step shall check the opening of the required valves and closure of 

the remaining valves of the plant to avoid mal-operation.  
 

8.1.13 Wherever standby equipments are provided, it shall be possible to select each of the drive on ‘standby’ 
duty.   

8.1.14 The detailed logic for the sequence and for each of the drive shall be subject to the BHEL/Customer’s 
approval.   

 
8.1.15 Start, progress and stop of each of the sequence shall be annunciated. 

  
8.1.16 The status of vessels of Condensate Polishing Plants shall be available in all the CPP panels of all TG 

units and as well as in the regeneration plant control panel. Similarly, the status of regeneration plant 
status shall be available in the panels of Condensate Polishing Plants of all TG units.  

8.1.17 Details of control system specification and configuration details shall be as elaborated in the relevant 
C&I section II of the technical specification 

8.2 Control & Operation of the Condensate Polishing Unit 
 

8.2.1 It shall be possible to select each of the CPU vessel for any of the following operations or mode: 
  
(1)  Standby (Applicable for where spare service vessel (s) are provided)  

(2)  Service  

(3)  Isolation from service.  

(4)  Exhausted Resin Transfer from CPU vessel to Regeneration plant.  

(5)  Regenerated Resin Transfer from Regeneration plant to CPU vessel  

(6)  Rinse mode.  

Each mode or operation is described as below: 

Standby Mode: 

(1)  Among the vessels, any one of the vessels may be selected in this mode.  

(2)  Under this mode, the vessel, which was regenerated in previous cycle and filled with regenerated 
resin, shall be kept ready for next Service cycle.  

(3)  The selection of any vessel for Standby mode shall be initiated by operator and there shall be 
indication about the details such as “Condition of the resin; Whether it is filled with regenerated 
resin or exhausted resin, whether the standby vessel has undergone rinse cycle or not, date and 
time of receipt of regenerated resin and completion of rinse cycle etc  

Service mode: 
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(1)  Service flow rate for each polishing vessel shall be monitored. During periods of low condensate 
flow the operator may select to remove one of the vessels from service by a manually initiated 
automatic sequence. 

(2) High differential pressure across the influent and effluent headers will cause an alarm and bypass 
system shall be initiated as described elsewhere in this section. 

(3)  By observing the individual vessel flow indicators, or conductivity at vessel outlet the operator can 
determine which vessel is contributing most to the pressure drop and is in need of resin cleaning.  

(4)  Cation conductivity indicators shall monitor the polishing system influent and effluent streams as 
well as the discharge of each service vessel. A high influent conductivity alarm will alert the plant 
operator that a problem condition such as air or condenser cooling water leakage has occurred. 
This conductivity analyzer shall also provide contacts for an alarm at the power station main control 
room. A high effluent header or service vessel conductivity alarm will alert the operator to the need 
for regeneration of a polishing vessel.   

 (5)  When the vessel under Service mode is ready for regeneration, the operator shall change the 
same into “Isolation mode” in the panel. Subsequently the “Standby vessel” shall be selected for 
“Service mode” from the OWS/control panel. The selection shall follow, required sequences such 
as pressurization of the vessel, checking of the effluent quality and putting the vessel in service on 
satisfactory effluent quality.  

(6) The differential pressure (DP) across the inlet and outlet headers of CPU services vessels shall be 
measured and the bypass control valve will also modulate as per the DP. The bypass system shall 
also be actuated upon high condensate temperature. 

Isolation from Service: 

Normally “Service Vessel” once exhausted shall be isolated from service till the “Resin Transfer” 
operation is initiated. In addition, provision to be kept for isolation of one or all the vessels from service if 
required by operator from the panel.  

Resin Transfer from CPU vessel to Regeneration plant:  

(1)  When a vessel in a service mode needs regeneration as stated above, the resin transfer from the 
particular vessel to the regeneration plant shall be initiated from the panel of the condensate 
polishing plant.  

(2)  The transfer of resin from the service vessel shall include operations such as isolation of the 
service vessel, hydraulic transfer of the resin to the external regeneration system (resin separation 
vessel) and the complete drain down of the service vessel.  

(3)  The sequence of “Resin Transfer” operation shall be initiated from the Control system in panel of 
CPP and shall be controlled in the regeneration Panel.  

(4)  The completion of the operation shall be exhibited in the panel.  

Resin Transfer from Regeneration Plant to CPU Vessel: 

(1)  When the regeneration is completed in the regeneration plant, the resin shall be transferred to the 
empty vessel of Condensate Polishing plant.  

(2)  This shall be initiated by the operator from the control panel of condensate polishing plant of the 
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unit from which resin was transferred to the regeneration plant in previous service. Provision shall 
also be kept to transfer the regenerated resin to any of the empty vessel of the CPP of any of the 
TG unit if required.  

(3)  The transfer of resin from the regeneration plant shall include operations such as hydraulic transfer 
of the resin and the complete drain down of the water.  

(4)  The sequence shall be initiated from the panel of CPP and shall be controlled in the regeneration 
Control Panel.  

 (5) The completion of resin transfer operation shall be exhibited in both the Control panels.  

Rinse mode:

(1)  After transfer of regenerated resin from the regeneration plant to the empty condensate polisher 
vessel, this rinse cycle shall be initiated from the Control system of the respective unit so that the 
vessel may be rinsed and kept ready for next service cycle.  

(2)  The rinse mode shall be a manually initiated full automatic sequence. This sequence shall include 
the rinse down step using condensate at a suitable rate until the unit effluent quality is acceptable 
for boiler feed water. Prior to rinsing, the resin shall be given air scrub by means of air blowers 
provided near the CPP.  

(3)  The effluent quality shall be determined by conductivity monitoring of the rinse water outlet, which 
is returned to the condenser hotwell for recycle.  

(4)  Cation conductivity values shall be monitored and interlocked to prevent advancing of the 
automatic sequence until the rinse down is complete.  

(5)  The completion of rinse operation shall be annunciated in the panel so that the rinsed vessel may 
be selected for “Standby mode” or “Service mode” as per requirement.  

8.3 External Regeneration Control System 
 

8.3.1 A manually initiated automatic sequence for physical cleaning and chemical regeneration of the resin 
shall be provided. Control for chemical dosing system and alkali preparation facility shall also be 
provided in it. 
 

8.3.2 Physical cleaning of the resin shall consist of three steps, drain to level, air scrub and rinse. The air 
scrub and rinse steps are of short duration, approximately 1 and 2 to 3 minutes respective time. 
However, the program will allow the operator to increase or decrease the number of times the sequence 
is repeated to meet the requirements existing at that time. 

 
8.3.3 The chemical regeneration is a many step sequence.  This will include hydraulic reclassification of the 

resins and the transfer of the resins to the respective regeneration vessels. The Bidder may include a 
layer of inert, intermediate density resin to achieve a better separation of the cation and anion resins, 
improve resin regeneration, and reduce leakage. The separated resins are then back washed, 
regenerated with hydrochloric acid and sodium hydroxide solutions respectively and then rinsed. 
Following the rinse step the resins shall be given an air scrub followed by a good backwash. The resin 
is then transferred back to the resin separation vessel and the resins are air mixed. The mixed resins 
after regeneration are given a final rinse with the discharge conductivity being monitored. The quality of 
this discharge will determine if the regeneration has been effective. If the quality is not satisfactory the 
regeneration sequence must be repeated. If satisfactory, the mixed resin is transferred to the resin 
storage vessel. 
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8.3.4 A resin mixing and final rinse may occur in the resin storage vessel provided that the system design will 
permit direct return of the resins to the resin separation vessel in the event of an unsatisfactory 
regeneration.  

 
8.3.5 Upon satisfactory completion of regeneration, the status shall be annunciated audio-visually in the 

regeneration system OWS/control panel and as well as in the Balance of Plant Control System. This 
repeat annunciation in the CPP OWS/panel shall facilitate the operator to initiate resin transfer 
operation from the regeneration plant to the desired vessel of the Unit in which the service vessel is 
empty.  

 
8.3.6 Upon resin transfer operation from regeneration plant as described by the operator from the I Control 

System, the regeneration plant shall be ready to receive next batch of exhausted resin from any of the 
CPP. The status of regeneration plant (Whether ready to receive resin for regeneration or under 
regeneration etc) shall be available in the Control System of CPP. 

8.3.7 Demineralized water shall be used throughout the regeneration process for backwashing, diluting the 
regenerant, rinsing and resin transfer. 

 
8.3.8 A conical bottom hopper having a water ejector will be used for resin make-up. 

 
8.3.9 At any time only one of the sequence shall be in progress. 

 
8.3.10 Interlocks

 
� All interlocks for safe operation of the plant shall be provided. They shall specifically include the 

following as minimum requirement.  
� Service vessels can be back in service, only after they have been pressurized.   
� Service vessels can be taken up for resin transfer only after they have been completely isolated 

from the condensate system and depressurized.  
� Resin can be transferred to and from only one service vessel at a time.   
� Resin transfer between the service and the regeneration skids shall be permitted only when the 

receiving vessel is initially empty.   
� Regeneration sequence can commence, only when the level in the waste neutralization pit is low 

enough to receive the entire waste quantity of waste water from the regeneration operation.  
� Wherever possible, completion of all timed steps in the regeneration and resin transfer process 

shall be physically verified by effluent conductivity etc, as applicable. The automatic sequence shall 
be prevented from advancing to next step, till these required physical conditions are achieved, and 
at the same time this delay shall be annunciated in the control panel, to draw the attention of the 
operator. The automatic sequence of operations shall be interruptive at any time by the operator 
and he shall be able to take over the control to manual from that step onwards. Further operator 
should be able to override sequence, if required. It shall be possible for the operator to extend the 
timing of a particular step by isolating the timer for the duration. The timer will restart once the 
operator puts back the system on ‘auto’ and the other steps will then follow as programmed.   

� The regeneration sequence shall be prevented from advancing further in the event of tripping of a 
running motor or other fault condition, which do not permit the various desired parameter of this 
step to be achieved. A manual override for this shall also be provided.  

� Annunciation logic shall be carefully designed so that the alarms are activated only under abnormal 
conditions. As for example, low flow of diluent water is only relevant when the chemical dosing is in 
progress. All other times, when no diluent water flow is required, this annunciation should be 
blocked. In general, Normal and trouble free operation of the plant shall not activate any of these 
alarms.   

� Adequate diluent water flow shall be established before starting of the ejectors/ dosing pumps for 
acid and alkali.  

� The immersion heater in the hot water tank can be put on only when there is adequate water level 
in the tank.  

� CPU service vessel inlet & isolate valves will close automatically in the event of tripping of 
condensate extraction pump. 
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9.0 SCOPE OF SUPPLY (ELECTRICAL)

Complete electrical as per specification / details indicated in Section IB & IIB. 
 

10.0 SCOPE OF SUPPLY (C&I)

Complete C&I as per specification / details indicated in Section IC & IIC. 
 

11.0 SCOPE OF SUPPLY (CIVIL)

Total Civil work is in BHEL Scope of work; however Civil Input drawing shall be provided by bidder. 
 
 

12.0 SCOPE OF SERVICES

The bidder’s scope also includes following services in their scope under this specification: 
 

(i) Unloading, Storage, handling and transportation at site. 
 

(ii) Chipping of foundation, grouting below base plate for all structures, equipment, grouting of anchor bolts 
wherever these are not placed in the foundation during casting of foundation itself, excavation & filling of 
earth for buried MS pipes if and as required.  To the extent possible, vendor shall ensure to supply all 
foundation bolts timely so as to facilitate placement of these bolts while casting the foundation.  
Wrapping, coating and protection of all the buried pipe shall be as per IS 10221 or AWWA C 203. 
 

(iii) Pre- Commissioning work such as flushing, hydraulic testing etc. Necessary consumables and 
instrumentation as required for inspection and testing at works as well as at site including pre-
commissioning activities shall be arranged by the successful bidder at their own cost. 
 

(iv) Erection and Commissioning of entire Condensate polishing plant. 
 

(v) Arrangement of all lubricants, instruments, reagents for carrying out trial run, commissioning and PG test. 
 
(vi) Monitoring gadgets, instruments and equipment’s required for maintenance (till PG test & Plant Hand 

over). 
 

(vii) During FAT of DCS, bidder will depute his concerned representative for technical support as and when 
required by customer / BHEL. 
 

(viii) All personnel required during maintenance and PG test. 
 

(ix) Trial run for requisite period. 
 

(x) Performance testing. 
 

(xi) Painting of all equipment within scope of supply as per Surface preparation & painting specification. 
 

(xii) Bidder shall also provide one final coat additionally of same DFT as specified in tender specification at 
site after completion of erection of each equipment / item.  

 
(xiii) Preparation of civil assignment drawings i.e. pedestals details; insert plates / embedment’s plates 

required for supporting pipes and equipment etc. and review of civil drawing prepared by BHEL based on 
civil assignment drawing of bidder. In case any modification is required in the civil work already done 
based on civil inputs given by vendor, rework shall be done at the cost and risk of the vendor.  

 
(xiv) Preparation & submission of all drawings & documents as per drawing/documents requirement & 

distribution schedule enclosed as Annexure-IV. 

Page 38 of 727

714390/2022/PS-PEM-MAX
40



BHEL DOCUMENTS NO.: PE-TS-475-155A-A001

VOLUME   II
SECTION – IA

2X660 MW KHURJA STPP REV. NO.  00 DATE: 

 TITLE: 
TECHNICAL SPECIFICATION FOR 
 CONDENSATE POLISHING UNIT

  
(xv) Training of plant Owner’s personnel, O&M operators’ personnel on plant operation and maintenance. 

 
(xvi) All other facilities/ services as described in section on site services in specification and related to 

Condensate polishing system scope of work.  
 

(xvii) Relevant requirements as per GTR, GCC, ECC & SCC.  
 

 
(xviii) AMC requirement for analyser instruments is in bidder’s scope and shall be governed as per Section IC & 

IIC. 
 

(xix) Any other service required for making the installation complete in all respect within battery limits and for 
satisfactory erection & commissioning of the system as well as to meet any statutory requirement relevant 
to the package, unless specifically EXCLUDED from scope of services. 

 
 

13.0 TERMINAL POINTS  

13.1 CONDENSATE POLISHING PLANT - SERVICE VESSEL AREA

(i) Service vessel inlet – (OD 355.6 X 9.27 mm thick, ASTM A-106 Gr-B) - Single piping connection at 5 
meters from nearest Vessel of each TG Unit. Further piping is in bidder’s scope. 
 

(ii) Service vessel outlet – (OD 355.6 X 9.27 mm thick, ASTM A-106 Gr-B) - Single piping connection at 5 
meters from nearest Vessel of each TG Unit. Further piping is in bidder’s scope. 
 

(iii) Rinse water outlet- Rinse water outlet piping (OD 168.3 x 7.11 mm, ASTM A-106 Gr-B) till condensate 
return tank for each unit is in the scope of bidder.  

 
(iv) 25 NB connection of Instrument air supply at 5 to 7 kg/cm2 (g) – At 5 meter distance from service 

vessel area. Further piping is in bidder’s scope. 
 

(v) 25 NB connection of Service air supply at 5 to 7 kg/cm2 (g) – At 5 meter distance from service vessel 
area. Further piping is in bidder’s scope (if required). 

 
(vi) Gland sealing water supply & analyser rack cooling water supply piping - Service water connection (50 

NB) at 5 meter distance from service vessel area. Further piping is in bidder’s scope. 
 

13.2 EXTERNAL REGENERATION AREA

 
(i) 25 NB Instrument air supply at 5 to 7 kg/cm2 (g) – At 5 meter distance from the regeneration building at 

0.5 meters above FGL at end closer to pie rack/ pedestal. Further piping is in bidder’s scope. 
 

(ii) 25 NB Service air supply at 5 to 7 kg/cm2 (g) - At 5 meter distance from the regeneration building at 0.5 
meters above FGL at end closer to pie rack/ pedestal. Further piping is in bidder’s scope (if required). 
 

(iii) Service water (50 NB) - At 30 meter distance from the regeneration building at 0.5 meters above FGL at 
end closer to pie rack/ pedestal. Further piping is in bidder’s scope. 

(iv) Potable water (25 NB) - At 30 meter distance from the regeneration building at 0.5 meters above FGL at 
end closer to pie rack/ pedestal. Further piping is in bidder’s scope. 
 

14.0 EXCLUSIONS

14.1 All civil works including foundation of equipment. However complete grouting for equipment, fixing and 
any concreting inside vessels and lining shall be in the scope of the bidder.   
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14.2 Pipe Trestle from CPU Service Vessel area to Regeneration area, pipe trestle between service vessel 
area (pre-filter backwash waste water sump) up to terminal point, pipe trestle   from CPU Regeneration 
area for Resin Transfer waste water sump up to terminal point, pipe trestle for N-Pit waste water sump up 
to terminal point are not in bidder’s scope. However, auxiliary structure, hanger/support components for 
all the piping (CPU regeneration area, in acid/alkali handling area, interconnecting acid/alkali storage 
area, CPU service vessels, DM water piping, DM waste water piping, resin transfer piping, instrument air 
piping, service air piping, service water piping, potable water piping, pre-filter backwash waste transfer 
piping etc.) are in bidder’s scope.

14.3 Instrument air & service air up to terminal points.

14.4 All chemicals except lubricants, reagents, monitoring gadgets required for pre- commissioning, 
commissioning, trial run and PG test.

14.5 Air conditioning, ventilation & firefighting facilities.

14.6 Other exclusions are mentioned in the electrical & C&I parts of this specification.

14.7 Service water & DM water up to terminal points.

15.0 QUALITY PLAN(QP) REQUIREMENTS

15.1 Minimum QP requirements are specified as ANNEXURE -I. However, any additional comments as given 
by BHEL/Customer shall be adhered by the bidder without any commercial & delivery implication to 
BHEL. BHEL & customer reserves the right for inspection of imported items by BHEL/customer officials (if 
felt necessary). The same shall be decided during detail engineering during approval of QP’s. The cost of 
third party inspection for all components shall also be in bidder’s scope. 

16.0 SUB-VENDOR ITEMS
 

The sub vendor list (Annexure- II) enclosed is indicative only and is subject to BHEL and Customer 
approval during detailed engineering stage without any commercial & delivery implication to BHEL. 
 
Bidder to propose sub vendor list with following back up documents within 4 weeks of placement of 
LOI/LOA. Thereafter no request for additional sub-vendor shall be entertained. The sub vendor list shall 
subject to BHEL and Customer approval during detailed engineering stage without any commercial & 
delivery implication to BHEL. 

a) Documentation to show that the equipment /system has been supplied for a plant of similar or higher 
capacity. 

b) End user performance certificate that the equipment/system has been operating satisfactorily for 
minimum one year as on the scheduled date of bid opening. 

Bidder to assess the capability of their proposed sub-vendors in terms of preparation of drawings, 
calculations, documents, quality assurance, supply of material etc. as per project schedule before 
placing the order on them.  

 
For approval of Sub vendor list proposed by bidder, meetings shall be arranged by BHEL in 
Customer office for which bidder representative along with sub supplier as desired by 
BHEL/Customer will attend the meetings. 

17.0 DESIGN/ CONSTRUCTION

In addition to the requirements of Section I & II the following shall also be complied under scope of this 
specification. 
The P&I diagram is enclosed herein in this section for bidders compliance. 
The material of construction specified in data sheet-A are minimum requirements and material of 
construction for other components not specified shall be similarly selected by the bidder for intended duty 
which shall be subject to BHEL / Customer approval during detail engineering without any commercial & 
delivery implication to BHEL. 
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18.0 SPARES

The Bidder shall include in his scope of supply all the necessary Mandatory spares, start up and 
commissioning spares and recommended spares as indicated in the relevant sections of specifications. 
The general requirements pertaining to the supply of these spares is given below: - 
 

18.1 MANDATORY SPARES

1) The list of mandatory spares considered essential by the BHEL & Customer is indicated in Annexure V. 
The bidder shall indicate the prices for each and every item (except for items not applicable to the bidder’s 
design) in the 'Schedule of mandatory Spares' whether or not he considers it necessary for the BHEL & 
Customer to have such spares. If the bidder fails to comply with the above or fails to quote the price of any 
spare item, the cost of such spares shall be deemed to be included in the contract price. The bidder shall 
furnish the population per unit of each item. Whenever the quantity is mentioned in "sets" the bidder has to 
give the item details and prices of each item.

2) BHEL reserves the right to buy any or all the mandatory spares parts.
3) The prices of mandatory spares indicated by the Bidder in the price schedule shall be used for bid 

evaluation purposes. 
4) All mandatory spares shall be delivered at site at least two months before scheduled date of initial 

operation of the first unit. However, spares shall not be dispatched before dispatch of corresponding main 
equipments. 

5) Wherever quantity is specified both as a percentage and a value, the Bidder has to supply the higher 
quantity until and unless specified otherwise. 

6) Inspection of mandatory spares shall be in line with the approved quality plans for the respective 
items/equipments. The inspection categorisation of mandatory spares shall also be in line with the 
approved Categorisation plan for the respective items/equipments. 

18.2 START-UP & COMMISSIONING SPARES

Start-up and commissioning spares are those spares which are required during the start-up and 
commissioning of the equipment/system. All spares used till the plant is handed over to the 
BHEL/Customer shall come under this category. The Bidder shall provide for an adequate stock of such 
start up and commissioning spares to be brought by him to the site for the plant erection and 
commissioning. They must be available at site before the equipments are energized. The unused spares, 
if any, should be removed from there only after the issue of Taking Over certificate. All start up spares 
which remain unused at the time shall remain the property of the Bidder. 
 

18.3 The Bidder shall indicate the service expectancy period for the spares parts (both mandatory and 
recommended) under normal operating conditions before replacement is necessary. 

18.4 All spares supplied under this contract shall be strictly inter changeable with the parts for which they are 
intended for replacements. The spares shall be treated and packed for long storage under the climatic 
conditions prevailing at the site e.g. small items shall be packed in sealed transparent plastic with 
desecrator packs as necessary. 
 

18.5 All the spares (both recommended and mandatory) shall be manufactured alongwith the main equipment 
components as a continuous operation as per same specification and quality plan. 

18.6 The Bidder will provide cross-sectional drawings, catalogues, assembly drawings and other relevant 
documents so as to enable BHEL to identify and finalise order for recommended spares. 

18.7 Each spares part shall be clearly marked or labelled on the outside of the packing with its description. 
When more than one spares part is packed in a single case, a general description of the content shall be 
shown on the outside of such case and a detailed list enclosed. All cases, containers and other packages 
must be suitably marked and numbered for the purposes of identification. 

18.8 All cases, containers or other packages are to be opened for such examination as may be considered 
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necessary by BHEL / Customer. 

18.9 The Bidder will provide the BHEL/Customer with all the addresses and particulars of his sub suppliers 
while placing the order on vendors for items/components/equipments covered under the contract and will 
further ensure with his vendors that the BHEL/Customer, if so desires, will have the right to place order 
for spares directly on them on mutually agreed terms based on offers of such vendors. 

18.10 The Bidder shall warrant that all spares supplied will be new and in accordance with the contract 
Documents and will be free from defects in design, material and workmanship. 

18.11 In addition to the recommended spares listed by the Bidder, if the BHEL/Customer further identifies 
certain particular items of spares, the Bidder shall submit the prices and delivery quotation for such 
spares within 30 days of receipt of such request with a validity period of 6 months for consideration by the 
BHEL/Customer and placement of order for additional spares if the BHEL/Customer so desires. 

18.12 The Bidder shall guarantee the long term availability of spares to the BHEL/Customer for the full life of the 
equipment covered under the contract. The Bidder shall guarantee that before going out of production of 
spares parts of the equipment covered under the Contract, he shall give the BHEL/Customer at least 2 
years advance notice so that the latter may order his bulk requirement of spares, if he so desires. The 
same provision will also be applicable to sub-Bidders. Further, in case of discontinuance of manufacture 
of any spares by the Bidder and/or his sub Bidders, Bidder will provide the BHEL/Customers, two years in 
advance, with full manufacturing drawings, material specifications and technical information including 
information on alternative equivalent makes required by the BHEL/Customer for the purpose of 
manufacture/procurement of such items. 

18.13 The bidder to provide datasheets/assembly drawings of the manufacturer/ any other relevant document 
showing Bill of Material(s), Make, Model Number, Part Number etc. through which the mandatory spares 
to be supplied can be uniquely identified. 
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ANNEXURE-I 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

QAP FOR CONDENSATE POLISHING UNIT (CPU) 
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ANNEXURE - I 
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