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CHECK LIST FOR CHEMICAL DOSING SKID OFFER 
 

Note: Bidder to note that Check List shall be completely filled and the data required in-line 

with Check List shall be submitted along with their Offer to enable Purchaser to evaluate the 

offer submitted. 

 

 

S.No. Description Enclosed or 

[Yes/No] 

Remarks/Co

mments By 

Bidder 

 Bidder to confirm compliance with PEMC-06165 and its 

annexure (Including P&IDs for Mixed bed and associated 

system & CW system for SSF unit) without any deviations. 

  

 Bidder has already raised pre-bid queries (if any) on 

Purchase specification. 

  

 Bidder to Confirm Compliance with scope, terminal points 

and exclusions for Mechanical/Electrical/C&I Sub-Sections 

of Purchase Specification.  

  

 Bidder Shall submit completely filled following Annexures 

enclosed with Technical Purchase Specification PY 51199, 

Rev00 along with their offer 

Annexure-I: Key Information 

Annexure-II: List of Recommended Spare Parts 

Annexure-III: Special Tools and Tackles 

Annexure-IV: Commissioning spares 

Annexure-V: Deviation from specification 

  

 Bidder to comply compliance with list of sub-vendor 

indicated in Job Specification for Chemical Dosing System, 

Doc. No. PEMC-06165. 

  

 Tentative Electrical Load List is enclosed with offer.    

 Bidder shall furnish the list of Erection and commissioning 

spares along with their offer. 

  

 Bidder to fill Deviation list (Refer Annexure-IV of PY 51199). 

Only those deviation indicated in this list will be considered 

during technical evaluation of offer. Bidder to indicate the 

deviations which are impractical.  

  

 All other requirements except for the deviation brought out 

under deviation list, have been taken into consideration.  

  

 Bidder to Confirm Compliance with Typical QAP enclosed 

with purchase specification PEMC-06165 
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Typical Quality Plan for Mixed Bed and SSF Units 
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 LEGEND: P: PERFORM, W: WITNESS, V: VERIFICATION. INDICATE 1 FOR BHEL / BHEL NOMINATED INSPECTION AGENCY) & 2 & 3 FOR 

VENDOR/SUB VENDOR AS APPROPRIATE AGAINST EACH COMPONENT /CHARACTERISTIC UNDER P, W & V COLUMNS. FOR ITEMS 

MARKED (TICK) IN COLUMN ‘D’, TEST CERTIFICATES SHALL BE SUBMITTED TO BHEL FOR RECORDS. 

Note : 

1. Typical /Indicative /Standard QAP(s) for equipment /package attached is reference document and to use by successful bidder in future for 

preparation and submission of QAP for BHEL /CUSTOMER approval. 

2. No deviation to reference document is acceptable. 

3. Please note that this is not a scope document & Only the items applicable as per Engg. Specification  shall be considered by bidder. 

4. This MQP should be read along with specification (latest revision), approved drawings & approved data sheet. 

5. Drawing/data sheet shall prevail over quality plan for contradiction if any between quality plan and drawing/specification. 

6. Any project/customer specific requirements which shall be notified have to be fulfilled by the vendor at the time of execution of order. 
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1.6.0 PLANT WATER SYSTEM & CHEMICAL TREATMENT SYSTEMS 
 

A DM PLANT   

1.1.0 Mixed bed exchanger   

1.1.1 Design standard   
1.1.2 Type   
1.1.3 No. of units   
1.1.4 Design pressure   
1.1.5 Hydrostatic test pressure   
1.1.6 Maximum flow rate   
1.1.7 Rubber lining   
1.1.8 Free board   
1.1.9 Gross output of each exchanger 

per cycle 
  

1.1.10 Minimum resin bed depth   
1.1.11 Material of construction   
1.1.12 Minimum shell / dish end  

thickness 
  

1.1.13 Tolerance   
1.1.14 Resin type   
1.1.15 Method of regeneration   
1.1.16 Under drain system   
1.1.17 Accessories / Instrumentation   

  

1.2.0 Air scouring blowers (For MB units) 

1.2.1 Type   
1.2.2 No. of units   
1.2.3 Capacity & Head   
1.2.4 Material of construction   
1.2.5 Medium handled   
1.2.6 Design temperature   
1.2.7 Painting   

    

1.3.0 DM Water Storage Tank   

1.3.1 Design standard   
1.3.2 No. of tanks   
1.3.3 Material of construction   
1.3.4 Working capacity of each tank   
1.3.5 Type   
1.3.6 Accessories / instruments   

    

1.4.0 pH Correction Dosing Station   

1.4.1 PH Correction Solution tank   
1.4.2 No. of tank no.  
1.4.3 Capacity of tank Litres  
1.4.4 Material of construction   
1.4.5 pH Correction Dosing Pump   
1.4.6 No. of pumps no.  
1.4.7 Capacity of pump   
1.4.8 head of pump   
1.4.9 Type   
1.4.10 Material of construction   
1.4.11 Motorised Agitator for above tank   
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1.4.12 Quantity   
1.4.13 Material of construction   

    

1.5.0 DM water transfer Pump for 
Hotwell make-up / HRSG Initial 
fill pump  

  

1.5.1 Type   
1.5.2 Design standard   
1.5.3 No. of pumps   
1.5.4 Medium handled   
1.5.5 Design temperature   
1.5.6 Capacity of each pump   
1.5.7 Head required   
1.5.8 Material of construction   
 i. Casing / impeller / shaft   

 ii.   Base plate   
1.5.9 Shaft sealing arrangement 

 
  

    

1.6.0 Acid measuring tank   

1.6.1 Design standard   
1.6.2 Material of construction   
1.6.3 No. of tanks   
1.6.4 Fluid handled   
1.6.5 Capacity   
1.6.6 Accessories / instruments   

    

1.7.0 Caustic dilution tank   

1.7.1 Design standard   
1.7.2 Material of construction   
1.7.3 Nos.   
1.7.4 Fluid handled   
1.7.5 Capacity   
1.7.6 Accessories / instruments   

    

1.8.0 Agitators for caustic dilution 
tanks 

  

1.8.1 Quantity   
1.8.2 Type   
1.8.3 Material of construction   
1.8.4 Impeller / shaft   
1.8.5 Mounting   
1.8.6 Impeller type   
1.8.7 Transmission   

    

1.9.0 Ejectors   

1.9.1 Nature of fluid   
1.9.2 No. of ejectors   
1.9.3 Location   
1.9.4 Injection fluid   
1.9.5 Material of construction   
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B POTABLE WATER SYSTEM   

1.1.0 Potable water overhead tank   

1.1.1 No. of tank no.  
1.1.2 Capacity of each tank Litres  
1.1.3 Material of construction   

    

C SERVICE WATER SYSTEM   

1.1.0 Service  water overhead tank   

1.1.1 No. of tank no.  
1.1.2 Capacity of each tank Litres  
1.1.3 Material of construction   

    

D EFFLUENT DISPOSAL SYSTEM   

1.1.0 HRSG Blow down pit    

1.1.1 No. of tank nos.  
1.1.2 Capacity  m

3
  

1.1.3 Location   
1.1.4 Material of construction   

    

1.2.0 HRSG Blow down transfer Pump    

1.2.1 No. of pumps nos.  
1.2.2 Design capacity of pumps  m

3
/hr.  

1.2.3 Head of the pumps bar ( g )  
1.2.4 Material of construction   
 i. Casing / impeller / shaft   
 ii. Base plate   
1.2.5 Shaft sealing arrangement   
1.2.6 Design temperature Deg. C  
    

1.3.0 SSF backwash water storage 
tank 

  

1.1.1 No. of tank nos.  
1.1.2 Capacity  m

3
  

1.1.3 Location   
1.1.4 Material of construction   

    

1.4.0 SSF backwash water transfer 
pump 

  

1.4.1 No. of pumps no.  
1.4.2 Design capacity of pumps  m

3
/hr.  

1.4.3 Head of the pumps bar ( g )  
1.4.4 Material of construction   
 i. Casing / impeller / shaft   
 ii. Base plate   
1.4.5 Shaft sealing arrangement   
1.4.6 Design temperature Deg. C  
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1.6.2      CW Treatment  

 

1.0.0 Side Stream Filter, SSF   

1.1.0 Vessel design standard    
1.2.0 Type   
1.3.0 No. of units   
1.4.0 Material of Construction   
1.5.0 Gross capacity  m

3
/hr  

1.6.0 Design pressure 
 

  

1.7.0 Hydrostatic test pressure   
1.8.0 Specific normal flow rate m

3
/hr/m

2
   

1.9.0 Back wash flow rate m
3
/hr/m

2
  

1.10.0 Filtering medium   
1.11.0 Minimum bed depth mm  
1.12.0 Minimum shell thickness mm  
1.13.0 Minimum free board   
1.14.0 Material of construction   
1.15.0 Thickness tolerance / 

allowance 
  

1.16.0 Other accessories / 
Instruments 

  

1.17.0 Type of under drain and 
distributor system  

  

1.18.0 Internal coating   
1.19.0 External painting   

    

1.20.0 SSF Back wash tank   

1.20.1 Capacity m
3
  

1.20.2 MOC   

1.20.3 Quantity   

    

1.21.0 SSF Backwash pumps   

1.21.1 Capacity m
3
/hr.  

1.21.2 MOC   

1.21.3 Quantity   

    

2.0.0 COOLING TOWER 

CHEMICAL DOSING 

SYSTEM. 

  

    

2.1.1 Sulphuric Acid Dosing 

system 

  

2.1.2 Bulk acid storage tank 

(Cooling Tower) 

  

i)  Design standard   

ii)  Material of construction   

iii)  Disposition   

iv)  Quantity nos.  

v)  Fluid handled   
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TYPICAL PRESSURE RELIEF VALVE

Molecular Weight

Calibration

Radiography Test for Castings (Note-2)
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Hardness Test

Visual & Dimensional Check

Type Test Certificate for IBR.

IBR Certificate Form IIIC

Material Certification
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Sizing Code

* Calc. Orifice Area * Selected Area

*Model No.

Seat leakage, Set & Reset Pressure Test
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n
s Cap (Screwed / Bolted)

Lifting Lever (Plain / Packed)

Guide & Spindle Rings

Spring
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Test Gag

Bellows

Nozzle

Flange Facing

Body & Bonnet

Seat & Disc
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n
.

Type (Flanged/Screwed/Welded)

Size & Rating

* Resilient Seat Seal

Operating Viscosity

Blow Down Capacity

Max. Pressure
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 D
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Fluid State

Required Discharge Capacity

Constant Back Pressure

Variable Back Pr.

% Over  Pressure (Allowable)

Compressibility Factor

Max. Flow

Design Pressure Design Temp.

Oper. Pressure Set Pressure

Oper. Temp.

Document No. :

                PEMC-0XXXX

Type of nozzle (Full/Semi)

G
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l 
D
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ta

Tag No.

Service

Line/Vessel No

Bonnet Type (Open/Close)

Installation (On pipe/Vessel)

Service Type

Relief Temp.

Purpose of Valve (Safety/Relief)

Conventional/Bellow/Pilot operated



JC
S

Bidder to note that the MOC of existing aid/alkali pipelines are CSRL.  

Bidder to provide suitable end connecting flanges and counter flanges.

TP Pr. 5kg/cm2

10"
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EYE WASH AND SAFETY SHOWER 



This Drawing is printed from Engineering Digital Archive System (EDAS).
Therefore signatures are not essentially required.

Oct Mon 26 09:45 2015

UV sterilizer
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VOLUME - III 

SECTION - 2 

DETAILED TECHNICAL SPECIFICATION - MECHANICAL 

 

SUB-SECTION - 2.14 

WATER SYSTEM 
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VOLUME - III 

 
SUB-SECTION - 2.14 

 
WATER SYSTEM 

 
 
CLAUSE NO. DESCRIPTION SHEET NO. 
 
 
1.0.0 GENERAL 314 

2.0.0 PLANT DESCRIPTION 314 

3.0.0 SPECIFIC REQUIREMENTS 316 

4.0.0 PERFORMANCE TEST REQUIREMENTS & GUARANTEES 317 

5.0.0 SUBMISSION OF TEST PROCEDURES 318 

6.0.0 DESIGN AND CONSTRUCTION FEATURES 318 

7.0.0 TECHNICAL SPECIFICATION FOR VALVES 320 

8.0.0 BOLTS AND NUTS 321 

9.0.0 WELDING 322 

10.0.0 INSTRUMENT LIST FOR WTP 322 

12.0.0 WATER ANALYSIS 324 

13.0.0    SPECFIED DATASHEETS 325 
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SUB-SECTION – 2.14 

 
WATER TREATMENT PLANT 

 
1.0.0 GENERAL 
 
1.1.0 This section is intended to provide within the scope which includes design, constructional and 

functional requirements for water system for Gas Based Combined Cycle Captive power plant 
(CCCPP).  

 
1.2.0 The bidders are requested to note that only the major equipments are mentioned below. Any 

other equipment / system not specifically mentioned below but mentioned elsewhere in the 
specifications and any other equipment / system essential for smooth and efficient functioning 
of the system shall be considered in the scope of the bidder at no extra cost. Also bidder shall 
ensure the adequacy of extension from existing filtered water, DM water, service water and 
potable water lines from locations as marked in the plot plan.  

 
1.3.0 This section covers the technical aspects of design, manufacture, testing at works and 

transportation to site, supervision of erection, testing and commissioning of Water system.  
Capacity shall be decided by EPC bidder as per the design basis given elsewhere. 

 
1.4.0 Supply and services shall be rendered in conformity with proven design principles, taking into 

account the current technology. The requirements of the contract must be fulfilled in its entirety. 
 
1.5.0 The supply and services shall be rendered inclusive of all appliances and interconnecting 

arrangements with other supplies needed for proper and reliable continuous operation and for 
satisfactory maintenance and repair. 

 
2.0.0 PLANT DESCRIPTION 

 
2.1.0         Description of existing Facilities 

 
2.1.1         Pre-treatment Plant 

 
Raw water from river is pumped to the raw water reservoir. From raw water reservoir, water is 
treated through clarifier and gravity sand filter. This filtered water is pumped into the complex 
with help of filtered water transfer pump located near raw water reservoir, through 14” & 
30”filtered water line. Bidder shall identify the tapping point either in 14 “or 30”line based on the 
availability of adequate flow and pressure  

 
Bidder shall start their scope from counter flange and extend the piping up to cooling tower as 
well as overhead service water storage tank of proposed power plant with fittings, pipe rack, 
supports etc. However, bidder to ensure the adequacy of the flow and head at the tap off point. 

  
 
2.1.2 DM Plant 

 
 There are 3 x 100 % (2w+1s) each of 100 m

3
/hr is available in the existing HRSG area. Bidder 

to check the adequacy of the existing plant in terms of capacity requirement of DM water for 
proposed CCCPP. 
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2.1.3         Potable water 
  
 There is existing potable water running near to the proposed power plant as marked in the 

attached plot plan.  
 

Bidder shall start there scope by taking tapping from existing potable water piping and extend 
the same up to overhead potable water storage tank located at the highest elevation in the 
proposed power plant (Over Control room building). However  bidder to ensure the adequacy 
of the flow and head at the tap off point. 

 

2.2.0        Description of Proposed water system 
 

2.2.1         Scope of proposed DM plant for HRSG make up purpose is as below, 
 • Checking adequacy of existing DM plant for make - up water requirement for steam 

generation of proposed power plant. 

• Tapping from the existing DM water line shall be taken by bidder 

• 2 x 100 % (1w+1s) Mixed Bed  

• 1 x 100% Acid dosing tank 

• 1 x 100 % of caustic dosing tank 

• 1 no. Intermediate DM water tank of 30 minutes Retention. 

• 2 x 100 % DM water storage tank fill pumps of suitable capacity. 

• 1 no. DM water storage tank of (1000 m
3
) 

• 2 x 100 % DM water transfer pumps for HRSG make - up. 

• 1 x 100% HRSG Initial fill pump. 

• 1 x 100 % pH correction dosing system with 1 no. of pH Correction dosing tank and                    
2 nos. of pH correction dosing pumps. 

• DM water piping after Mixed Bed to DMWST in CCCPP area along with pipe fittings, pipe 
rack. 

2.2.2       Scope of proposed Filtered water distribution for cooling tower make - up and service water 
purpose is as below: • Checking adequacy of existing Pre-treatment plant for make - up water requirement for 

cooling tower. 

• Tapping from existing filtered water line shall be taken by bidder. 

• 1 no. CW makeup water storage tank. 

• Extension of piping along with pipe fittings and pipe rack. 

2.2.3         Scope of proposed Potable water system: 
 • Tapping from the existing potable water network shall be taken by bidder.  

• 1 no. potable water overhead tank. 

• Extension of piping along with pipe fittings and pipe rack. Distribution of potable water in 
the proposed CCCPP.  

• “UV sterilizers” shall be used to disinfect the potable water near the potable water outlets. 
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2.2.4         Scope of proposed Service water system: 
 • Tapping from filtered water line shall be taken for service water purpose 

• 1 no. Service water overhead tank 

• Extension of piping along with pipe fittings and pipe rack. 

• Distribution of service water in the proposed CCPP. 
 
2.2.5          Scope of proposed Effluent disposal system: 
  
 Effluent generated from HRSG blow down along with oily waste shall be collected in the HRSG 

blow down tank, and pumped with HRSG blow down transfer pump to the existing PWS drain 
pit. SSF backwash water shall be collected in the SSF backwash storage tank and with the 
help of SSF backwash water transfer pump; it shall be transferred to the OWS drain pit. 
Cooling tower blow down, shall be routed to the existing OWS drain pit. MB regeneration waste 
shall be neutralised in the existing N-Pit, Bidder to check the adequacy of existing N-Pit in 
terms of capacity so as to accommodate the additional regeneration effluent generated by 
Mixed Bed unit for proposed CCCPP. 

 
 Contractor to check the adequacy of the existing effluent treatment system such as OWS & 

PWS, so as to handle the additional flows from the proposed CCCPP 
 
3.0.0 SPECIFIC REQUIREMENTS 
 

a) Gross capacity of the plant shall be sized corresponding to net requirement indicated 
including regeneration.   

b) Piping of Mixed Bed Unit shall be done in such a way that there shall be interchangability 
of the streams shall be done.  

c) Contractor to check the adequacy of extending the existing acid/alkali lines, for MB 
regeneration.  

d) 1 X 100% CW make-up water storage tank of 1000 m
3
 capacity shall be provided near 

CW forebay. 

e) Minimum thickness of pressure vessels shall be 6 mm. 

f) For unlined pressure vessels a minimum of 2 mm corrosion allowance shall be provided. 

g) Chemical dosing pumps shall be provided with SS 316 strainer. 

h) Contractor to furnish all necessary instruments including level indicators for all tanks. 

i) Mixed Bed shall be designed to provide minimum chemical consumption for the specified 
outlet water quality. 

j) The maximum allowable noise level shall be 85 dBa at 1 m from the outline of respective 
equipment. 

k) Approved quality assurance plan of Owner/Owner’s representative shall be followed by 
Contractor. 

l) Erection and Commissioning.   

m) All Electrical Equipment.  

n) Complete Instrumentation & control.  



FICHTNER Consulting Engineers (India) Private Limited. 

 

Subject Doc. No. Rev. Vol. / Sec. 

BID PACKAGE FOR  

COMBINED CYCLE CAPTIVE POWER 

PLANT AT HAZIRA PLANT, GUJARAT 

5111168-ME-SPC-100-001 R1 

III  /  2.14 

Sheet No. 

317
  

 

5111168-ME-SPC-100-001-Sec-2.14-WTP SKS / MECH 11-06-2012 

F
O

R
M

T
9

-P
 R

E
V

-A
  

(M
U

M
) 

o) Contractor to consider adequacy of flow, pressure & also recheck  the location of hook 
up points at site before ordering / commercial negotiation, any change in the hook up 
points shall be done by Bidder without any cost implications, Also if isolation of the 
system is not possible at hook up points, then Bidder shall take the hot tapping at the 
interface  points 

 
 

4.0.0 PERFORMANCE TEST REQUIREMENTS & GUARANTEES  
 
4.1.0 Guarantee Requirements 
 
 All chemicals & consumables shall be given by Supplier for 72 hours availability period from 

commissioning. 
 
 In addition to compliance with the requirements of the Specification, Supplier shall meet the 

specific guarantees of performance as required and as stated in the Schedule of Guaranteed 
Data. All tests shall be carried out in accordance with the relevant international standards, 
unless otherwise specified or approved by Owner/Owner’s representative. 

 
a) The Complete Water treatment plant & its auxiliaries shall operate safely, reliably, and 

without undue maintenance or operator attention/intervention. Guarantees shall be such 
as can be met in everyday operation under all specified operating conditions. All 
guarantee figures shall be realisable in everyday operation under all anticipated 
operating conditions. 

 
b) Supplier shall note the provisions of the clauses on tests as outlined in the specification 

for "Inspection and Testing". 
 

c) Performance test will be carried out within the appropriate time period as specified. The 
performance test result of the water treatment plant & its auxiliaries shall be corrected to 
the design conditions to establish an "as new and clean" performance. 

d) Guarantee Test Procedure 
 

 In conducting the plant performance tests, the plant shall be operated by Owner/Owner’s 
representative's staff under the direction and responsibility of Supplier's representative 
and to the mutual satisfaction of the parties concerned, but under the general 
supervision of Supplier. 

 
e) Water treatment  plant 

 
i. Supplier shall submit the design calculations for arriving at the required quantity of 

resin for each exchanger, supported by resin characteristic data used in the 
calculations, inline with manufacturer’s / best engineering practices.  Supplier shall 
take into account derating factor of 10% while deciding the useful quantity of resin. 
A derating factor of 30% shall be considered for resin used for MB unit. After 
including the above margins and other additions such as minimum resin quantity, 
the chemical consumption shall be calculated. The quantity of resin and 
regeneration chemical consumption shall be as per the "Guaranteed Data". 

 
ii. Before commencement of tests, Supplier may if so desired by him, bring the MB 

resins to the fully regenerated condition by carrying out double regeneration, that 
is, two consecutive regenerations. No other double regeneration will be permitted 
during the capacity test period. 
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iii. Minimum six (6) runs shall be carried out for establishing the guaranteed values of 

treated water with regard to quality (stage wise) and capacity as well as for 
establishing the guaranteed values for chemical consumption, continuous power 
consumption etc. Of these six test runs, a minimum of three (3) consecutive test 
results shall meet the guaranteed values. For Mixed Bed, a minimum of (3) three 
test runs shall be conducted and all the results shall meet the guaranteed values. 

 
 
5.0.0 SUBMISSION OF TEST PROCEDURES 
 
 The Supplier shall submit for approval one month prior to testing, detailed test procedures for 

equipment, sub-systems and complete systems covered under this Order. These procedures 
shall include details of all performance tests either conducted in the manufacturer's works or at 
site. Detailed lists shall be provided which shall specify applicable codes, functional and other 
tests to be carried out on each item of equipment, each sub-system and each complete 
system. The lists shall be supplemented with logic diagram to show the correct plant 
functioning requirements together with system flow diagrams showing all points of 
measurement for both functional and performance tests. 

 
 The procedures, lists, logic diagrams and flow diagrams together with test results shall be 

correlated and presented as a single bound document to form a comprehensive set of test 
procedures and records of the tests conducted on the plant. 

 
6.0.0 DESIGN AND CONSTRUCTION FEATURES 
 
6.1.1       Mixed Bed  
 
                 The Mixed bed Ion exchange units are provided for removal of TDS and to   achieve desired 

DM water quality to produce Dematerialized water of required quality and quantity for steam 
cycle. 

 
       The Mixed Bed Exchanger contains both Strong Acid Cation and Strong Base Anion resins. 

Hydrochloric Acid and Sodium Hydroxide are used for regenerating cation and Anion Resins 
respectively. The Dematerialized water thus generated will be led and stored in DM water 
storage tanks. MB is designed for regeneration every 7 days.  The MB will be constructed of 
vulcanized rubber lined Carbon steel. Resin Traps are provided in rinse outlet and process 
outlet of the Mixed Bed unit. 
 

Design 

 
Mixed bed shall have Shells and Dished ends both constructed of IS:2062 and shall be designed 
as per IS 2825. Vessels shall be designed to contain resins, filter media, distribution system and 
under drain system. All the vessels shall be supplied with frontal pipe work with valves and fittings.  
 
Mixed bed shall be provided with a group of individual pneumatic operated valves designed for 
manual operation. The Material of construction of all valves and piping shall be as per 
specification. All internal material shall be of Stainless steel (SS - 316) for pipe size less than                  
50 NB and more than 50 NB shall be MSRL unless otherwise specified elsewhere. 
 
All the vessels shall be provided with Cat Ladder and Platform. 
 
The interior of all vessels and all parts, which come into contact with corrosive liquid, shall be lined 
with natural rubber.  
 
Wherever rubber lining is required, the same shall confirm to IS 4682 Part I. 
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All vessels shall be furnished with a manhole, hand hole, view glass, vent and drain 
valves, resin traps, flanged connections for the piping system and structural steel leg 
support. 
 
MB units shall be equipped with three (3) nos. of sight glass, one (1) at upper resin level, one 
(1) in upper section of exchanger vessel & one (1) at resin interface level. 

 
 Construction 
 

The Mixed Bed shall be of vertical, cylindrical type. It shall have shells and dished shall be 
designed as per IS 2825. The filters shall be designed to contain filter media, distribution 
system and under drain system. All internal material such as nuts bolts & washers shall be of 
Stainless steel (SS 316) unless otherwise specified elsewhere.  
 
The Ion exchangers shall be supplied with frontal pipe work with valves and fittings. Instrument 
and accessories shall be supplied as per specified in relevant clause. 
 

6.1.2 DM Water Storage Tank 
 

One number of DM water storage tank shall be located in the proposed HRSG area. The tank 
will be vertical, cylindrical, field erected tanks of Carbon steel construction with protective 
interior coating. The tank roof will be of the self-supported type. The tank will be provided with a 
vent, stub type overflow, etc.   

 
6.1.3 General 
 
 All piping shall be designed, fabricated and tested in accordance with the Approved Standards, 

Piping Materials Specification as per the specification. 
 
 All pipes subject to corrosion which are unwrapped, unlagged and external to the building, in 

addition to the normal designed wall thickness, shall have an additional corrosion allowance 
sufficient to ensure a minimum service life of 20 years. 

 
 The velocity of flow in pipes shall not generally exceed the following values unless otherwise 

specifically mentioned. 
 
 Water lines   m/s 
 
 Water Discharge lines  1.0 to 2.2  
 
 Water suction lines  0.6 to 0.9 
 
6.1.4 Pipe Materials 
 
 Instrument tubing shall be of stainless steel 316 for all pressures. Pipe connections after the 

isolating valves can be compression type couplings to the approval of the Owner/Owner’s 
representative. Steels made by Acid Bessemer process are not acceptable. Fittings made from 
block forgings and machined to required dimensions are not acceptable. 

                                             
                  Chemical Lines    : GRP/CPVC. 

 DM water     : SS 316 

 Filtered water piping    : MSEP 
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6.1.5 Bends and Fittings 
 
 Wherever possible, pipe fittings such as bends and tees, shall be to standard dimensions. 

 All flanged joints shall meet the requirements of ANSI B 16.5. All fasteners shall be in mm size 
only. 

 All flanges shall be machined on the edge and spot faced at the back to receive bolts, washers 
and nuts. 

 For high-pressure services, flange faces must be of serrated finish. Blank flanges are to be 
solid steel and machined all over. 

 Flanges having pressure ratings less than 10 bar (g) shall not be used. All flange jointing 
material unless specified shall be approved quality. 

 
 
7.0.0 TECHNICAL SPECIFICATION FOR VALVES 
 
7.1.0 Intent of Specification 
 
7.1.1 This section of the specification covers the requirements of valves for various system of the 

plant.  
 
7.2.0 Codes & Standards 
 
7.2.1 The supply manufacture, inspection, testing and performance of valves shall comply with all 

currently applicable statutes, regulations and safety codes in the locality where the equipment 
will be installed. The equipment shall also conform the latest applicable standards. Nothing in 
this specification shall be construed to relieve the Supplier of this responsibility. 

 
7.2.2 Latest edition of design codes and standards shall be considered as minimum requirements.   
 
7.3.0 Design and Construction Features 
 
7.3.1 Supplier shall select valves and accessories, which are suitable for the operating conditions of 

the systems. 
 
7.3.2 Valves and accessories which are of a similar make, size and type shall be interchangeable 

with one another. 

7.3.3 All valve bodies shall be of the same nominal size as the adjacent piping, unless otherwise 
required. 

7.3.4 Hand wheels shall be of painted normal standard type and of spoked construction with smooth 
finished spokes and rims. 

7.3.5 Spindles for all valves located outdoors shall have weather-proof protection on spindle 
bearings and guards. Valve stem shall be forged or from a forged rolled bar. Casting for stem 
is not acceptable. 

7.3.6 All valves shall be designed to withstand a hydrostatic pressure test for tightness and 
mechanical strength as per applicable standards. 

7.3.7 For handling heavy valves (or part of valves), eye bolts, lugs etc. shall be provided. 
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7.3.8 All valves shall be designed so that the hand wheel moves in a clockwise direction to close the 
valve. The face of each hand wheel shall be clearly marked with the words 'OPEN' and 
'CLOSE' and shall be provided with an arrow to indicate the direction for opening. 

7.3.9 Valves of sizes 50 NB and above shall be provided with position indicators. 

7.3.10  All flanged valves shall have flanges integral with the valve body. 

7.3.11  All the valves shall be of CI diaphragm type. All the valves for corrosive service shall be rubber 
lined / ebonite lined to a thickness of minimum 3mm. 

 The material of construction of diaphragm shall be as follows: 
 
 a.  Reinforced natural rubber for water service. 

 b.  Reinforced neoprene rubber for handling weak chemicals  

 c. Teflon with backing for severe chemicals and solvents. 
 
 Needle valves shall be used in sampling lines and for instrument isolation. 
 
7.4.0 Tests and Inspection 
 
7.4.1  All valves shall be subjected to tests. Tests shall be conducted at Supplier/ Sub Supplier’s 

works witnessed by the Owner/Owner’s representative and conforming to the relevant 
standards and all test certificates shall be submitted for approval of Owner/Owner’s 
representative before despatch of material. All valves shall be tested hydrostatically for 
strength, tightness of seats and tightness of backseating at pressure specified in the 
standards.  

 
7.4.2  Procedure for testing the tightness of seats of valves shall be as follows. The valves shall be 

subjected to city water pressure to or a minimum of 2.812 Kg/cm² (40 psig). The pressure shall 
then be increased to the specified seat test pressure. Valves shall then be cracked open at this 
pressure to determine the tightness of the seat ring in the body. Gate valves shall be tested on 
both sides of the disc and globe valves shall be tested under the disc. 

 
8.0.0 BOLTS AND NUTS 
 
 All bolts and nuts shall conform dimensionally and be threaded in accordance with the 

Approved Standards and shall be in mm size only. 
 
 Where there is a risk of corrosion, studs and bolts are to be finished flush with the surface of 

the nuts otherwise a maximum of 1.5 complete threads shall protrude. 
 
 The use of slotted screws shall be avoided, hexagon socket screws of recess type heads being 

preferred. 
 
 When connecting pipe work to fittings studs shall not be used. Where fitted bolts are used they 

shall be adequately marked to ensure correct assembly and the fitted portion shall be not less 
than 4 mm in diameter larger than the threaded diameter. They shall be driving fit in the 
reamed holes they occupy. 

 
 All washers shall be included in the scope, including locking devices and anti vibration 

arrangements, which shall be subject to the approval of the Owner/Owner’s representative. 
Taper washers shall be fitted where necessary. 
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 If bolts are to be tightened under heat or by mechanical extension, one set of the necessary 
equipment shall be provided under this Order and retained at site for each unit.  

 
9.0.0 WELDING 
 
9.1.0 General 
 
 All welding performed in pursuance of this Order shall conform to the Approved Standards. 
 
 The Supplier shall show that the proposed welding specifications and standards conform to the 

requirements of the design codes adopted for the relevant portion of the work. 
 
 Wherever there is conflict between Codes and Standards the Owner/Owner’s representative 

shall decide which shall prevail. 
 
9.2.0 Welding Techniques 
 
 Single sided butt weld joints (in low alloy steel and high yield steel) shall be designed to have 

the root run made by the Gas Tungsten Arc Welding process. 
 
 For butt welded joints the following techniques are acceptable. 
 
 i. Shielded Metal arc welding with argon root-run. 

 ii. Shielded Metal arc welding with consumable insert in root fused by argon arc. 

 iii. Semi-automatic or automatic welding with argon root-run. 
 
 Weld joint preparations shall be in accordance with ASME Sec. VIII Div.1 as applicable or an 

equivalent or superior approved standard and to the Owner/Owner’s representative’s approval. 
Welding symbols shall be to any Approved Standard. 

 
10.0.0 INSTRUMENT LIST FOR WTP 
  

A) DM PLANT    

1 Mixed Bed Conductivity transmitter at the outlet (common for each 
MB) 

Pressure gauge at the I/L& O/L 

pH transmitter (Ultra Pure Water) at the outlet (common 
for MB) 

Dual Channel Silica analyzer at the common outlet of MB 

FT at the I/L & O/L 

2 DM Water Tank Float and Board type level indicator 

Level switch low low and Level switch high 

Differential pressure/Ultrasonic type level Transmitter 

3 DM water transfer 
pump/HRSG Initial fill 
pump 

Pressure Gauge on the discharge of each Pump. 

Pressure switch on the common discharge header 

pH transmitter at the discharge of  pumps. 

4 CW makeup storage tank Level gauge 

Level low switch  

5 Acid dosing system Level gauge 
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Level low switch  

6 Caustic dosing system Level gauge 

Level low switch  

7 HRSG Blow down Pit Level switch low low and Level switch high 

8 HRSG Blow down transfer 
pumps 

Pressure Gauge on the discharge of each Pump. 

Pressure switch on the common discharge header 

Temperature gauge 

9 SSF backwash water 
storage tank 

Level switch low low and Level switch high 

10 SSF backwash water 
transfer pump 

Pressure Gauge on the discharge of each Pump. 

Pressure switch on the common discharge header 

11 Overhead Service water 
storage tank 

Float and board level gauge  

12 Overhead potable water 
storage tank 

Float and board level gauge  

 
11.0.0 DESIGN CRITERIA - TREATMENT SCHEME 
 
11.1.0 Filtered Water 
 

i. Raw water source / storage  : Filtered  water  

ii. Design Filtered water analysis  : Refer 12.1.0 below.  

 
11.2.0 DM Plant 
 

i. Feed water source  : DM water from existing DM plant. 

ii. Design DM water analysis  : Refer 12.2.0 below.  

iii. Net output capacity of DM plant  : 2 x 100 % 

iv. Operation / location  : Manual / Outdoor 

v. Stream configuration  : Refer flow scheme and scope of supply 
 
 Note : There shall be interconnection between two MB  streams in such a way that, during 

regeneration of one mixed bed, second mixed bed can be possible. Also in case of 
emergency 2 mixed bed shall run together 

 
11.3.0 Effluent Treatment Plant   
 

i. Effluent water source  : Effluent from Cooling tower blow down, 
HRSG blow down, SSF backwash, MB. 
Regeneration waste, Oily waste water. 
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12.0.0 WATER ANALYSIS (TYPICAL) 
 

12.1.0 Filtered Water Analysis (Typical)  
 

Sr. 
No. 

Characters  Unit  Filtered water Analysis 

1 pH  8.3 

2 Total Hardness Mg/l as CaCO3 115 

3 Ca Hardness Mg/l as CaCO3 60 

4 Sodium Mg/l as CaCO3 78 

5 Iron  As Fe Traces 

6 Total Cation  Mg/l as CaCO3 193 

7 Turbidity NTU <2 

8 Total Alkalinity Mg/l as CaCO3 130 

9 Sulphate Mg/l as CaCO3 6 

10 Chloride Mg/l as CaCO3 57 

11 EMA Mg/l as CaCO3 63 

12 Total Anion Mg/l as CaCO3 193 

13 Silica Mg/l as SiO2 20 

14 KMnO4 Value Mg/l as CaCO3 15 

 
Note :  Bidder shall consider 20% deterioration in the above values while considering the same for 

Cooling tower make up purpose as well as service water purpose. 
 
12.2.0 DM water analysis at the outlet of existing DM plant (Typical) 
 

Sr. 
No. 

Characters  Unit  Filtered water Analysis 

1 pH   6.5 - 7 

2 Conductivity  
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 13.0.0    SPECFIED DATASHEETS  
 

A DM PLANT   

1.1.0 Mixed bed exchanger-   

1.1.1 Design standard  IS:2825  

1.1.2 Type  Vertical, dished ended, Rubber lined, Steel, 
welded vessel. 

1.1.3 No. of units  2 x 100% – MB 

1.1.4 Design pressure  Shut-off head of upstream pump 

1.1.5 Hydrostatic test pressure  1.5 times design pressure 

1.1.6 Maximum flow rate  45 m
3
/hr/m

2
 

1.1.7 Rubber lining  4.5 mm thick (min.)to IS:4682  Part-I 

1.1.8 Free board  100 % of bed depth 

1.1.9 Gross output of each 
exchanger per cycle 

 As per requirement indicated in Section-1 of this 
specification. 

1.1.10 Minimum resin bed depth  1000 mm 

1.1.11 Material of construction  IS:2062 

1.1.12 Minimum shell / dishend  
thickness 

 6 / 8 mm thick 

1.1.13 Tolerance  0.2 mm mill tolerance for dished end, 2 mm 
thinning allowance. 

1.1.14 Resin type  High capacity strongly acidic, polystyrene based 
cation exchanger resin and  Strongly basic anion 
exchange resins. 

1.1.15 Method of regeneration  Co current (Simultaneous air blower) 

1.1.16 Under drain system  Strainer on plate. 

1.1.17 Accessories / Instrumentation  Refer control and instrumentation for details. 

1.2.0 Air scouring blowers (For MB units) 

1.2.1 Type  Rotary, twin lobe 

1.2.2 No. of units  2 x 100% (1w+1s) 

1.2.3 Capacity & Head  As per requirement of MB units. 

1.2.4 Material of construction  CI Gr. 25-with EN8 shaft with SS sleeving, damper 
and filters in CS, Base plate in M.S. 

1.2.5 Medium handled  Air 

1.2.6 Design temperature  Refer project information. 

1.2.7 Painting  As per painting specification 

1.3.0 DM Water Storage Tank   

1.3.1 Design standard  IS:803 

1.3.2 No. of tanks  1 No – DM  water 

1.3.3 Material of construction  MSEP- DM water   

1.3.4 Working capacity of each tank  1000  m
3
   – DM 

 
Water 
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1.3.5 Type  Conical roof type, Vertical atmospheric steel 
tank. Tank shall have 3 layers of PP balls of 50 
mm dia. Also it shall be provided with CO2 
absorbers. 

1.3.6 Accessories / instruments  As per control & instrumentation requirements. 

1.4.0 pH Correction Dosing 
Station 

  

1.4.1 PH Correction Solution tank   

1.4.2 No. of tank No. One (1W) 

1.4.3 Capacity of tank Litres To suit process requirement. 

1.4.4 Material of construction  MSRL / FRP 

1.4.5 pH Correction Dosing Pump   

1.4.6 No. of pumps Nos. 2(1w + 1s) 

1.4.7 Capacity of pump  To suit process requirement. 

1.4.8 head of pump  To suit process requirement. 

1.4.9 Type  Positive displacement 

1.4.10 Material of construction  PP 

1.4.11 Motorised Agitator for above 
tank 

  

1.4.12 Quantity  One 

1.4.13 Material of construction  SS316 

1.5.0 DM water transfer Pump for 
Hotwell make up / HRSG 
Initial fill pump  

  

1.5.1 Type  Centrifugal, horizontal. 

1.5.2 Design standard  IS :1520 / IS: 5120 

1.5.3 No. of pumps Nos. 2(1w + 1s) 

1.5.4 Medium handled  DM water 

1.5.5 Design temperature  Ambient 

1.5.6 Capacity of each pump  2 x 100% (for Hot well  makeup) / 1 x 100 % (for 
HRSG Initial fill) 

1.5.7 Head required  Suitable. 

 

 

1.5.8 Material of construction   

 i. Casing / impeller / shaft  SS 316 

 ii. Base plate   MS 

1.5.9 Shaft sealing arrangement  Mechanical sealing 

1.6.0 Acid measuring tank   

1.6.1 Design standard  BS 4994 

1.6.2 Material of construction  FRP 

1.6.3 No. of tanks  i) 1 no. 100% capacity for MB. 

1.6.4 Fluid handled  32 % HCl diluted to required concentration 
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1.6.5 Capacity  One regeneration requirement with 20% margin 

1.6.6 Accessories / instruments  Refer control and instrumentation  

1.7.0 Caustic dilution tank   

1.7.1 Design standard  IS 803 

1.7.2 Material of construction  MSEP / FRP 

1.7.3 Nos.  i) 1 no. 100% capacity for MB. 

1.7.4 Fluid handled  48 % NaOH diluted to 10% solution 

1.7.5 Capacity  One regeneration requirement with 20% margin 

1.7.6 Accessories / instruments  Refer control and instrumentation  

1.8.0 Agitators for caustic 
dilution tanks 

  

1.8.1 Quantity  1 no. per tank 

1.8.2 Type  Turbine type 

1.8.3 Material of construction   

1.8.4 Impeller / shaft  SS - 316  

1.8.5 Mounting  Clamped / flanged 

1.8.6 Impeller type  Propeller 

1.8.7 Transmission  Direct coupled 

1.9.0 Ejectors   

1.9.1 Nature of fluid  Acid/ Caustic  

1.9.2 No. of ejectors  2 Nos. 

1.9.3 Location  i) 1 no. at the outlet of AMT 

ii) 1 no. at the outlet of CDT 

1.9.4 Injection fluid  HCI / NaOH  

1.9.5 Material of construction  Ebonite lined CI 

 

2.0.0 CW Makeup Water Storage 
Tank 

  

 Design standard  IS:803 

 Quantity No 1 – Filtered  water 

 Material of construction  MSEP  

 Working capacity  m
3
 1000   

 Free board Mm 300 

 Type  Conical roof type, Vertical atmospheric steel 
tank.  

B POTABLE WATER SYSTEM   

1.1.0 Potable water overhead tank   

1.1.1 No. of tank No. One (1) 

1.1.2 Capacity of each tank Litres To suit drinking water requirement. 

1.1.3 Material of construction  HDPE / FRP 
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C SERVICE WATER SYSTEM   

1.1.0 Service  water overhead tank   

1.1.1 No. of tank No. One (1) 

1.1.2 Capacity of each tank Litres To suit process requirement. 

1.1.3 Material of construction  HDPE / FRP 

D EFFLUENT DISPOSAL 
SYSTEM 

  

1.1.0 HRSG Blow down pit    

1.1.1 No. of tank No. One (1) 

1.1.2 Capacity  m
3
 Suitable to store the HRSG Blow down for 2 hrs 

1.1.3 Location  Underground (u/g) 

1.1.4 Material of construction  RCC  

1.2.0 HRSG Blow down transfer 
Pump  

  

1.2.1 No. of pumps Nos. 2(1w + 1s) 

1.2.2 Design capacity of pumps  m
3
/hr As per System requirement  

1.2.3 Head of the pumps bar (g) As per System requirement 

1.2.4 Material of construction   

 i. Casing / impeller / shaft  SS : 316 

 ii. Base plate   MSEP 

1.2.5 Shaft sealing arrangement  Gland packing 

1.2.6 Design temperature Deg. C 80 to 90  

1.3.0 SSF backwash water storage 
tank 

  

1.3.1 No. of tank Nos. One  

1.3.2 Capacity  m
3
 Suitable to store the SSF backwash for 20 

minutes. 

1.3.3 Location  Underground 

1.3.4 Material of construction  RCC  

1.4.0 SSF backwash water transfer 
pump 

  

1.4.1 No. of pumps Nos. 2(1w + 1s) 

1.4.2 Design capacity of pumps  m
3
/hr As per System requirement  

1.4.3 Head of the pumps bar (g) As per System requirement 

1.4.4 Material of construction   

 i. Casing / impeller / shaft  SS : 316 

 ii. Base plate   MSEP 

1.4.5 Shaft sealing arrangement  Gland packing 

1.4.6 Design temperature Deg. C Atmospheric 
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TP Inlet line to SSF: Shall be at a 

distance of 5m (approx) from SSF area

TP Inlet line to SSF backwash pumps: Shall be 

at a distance of 5m (approx) from SSF area

SSF treated water shall be connected

to CW/ACW Pump Sump at distance of   30m (approx) 

The backwash waste water and any other drains in SSF area shall be connected 

to the SSF drain pit (no. 24), which is at a distance of 5m (approx).
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The DM water tap-off point is at a  

distance of 50m (approx.) from proposed 

MB unit.

The chemicals' tap-off point is at a  

distance of 25m (approx.) from this MB unit.

Existing N.pit

All the MB plant drains are to be 

connected to existing N.pit, at a  

distance of 20m (approx.).

Existing WTP 

control room

The existing WTP control room (where  

the new MB unit panel has to be located),  

is located at a distance of 15m from the new MB unit. 

FFL: EL+100.000m The inlet to regeneration pumps  

shall be from the intermediate DM tank nozzle.

The treated water from the MB unit shall be  

connected to the intermediate DM tank nozzle.

Instrument air at one point near MB unit
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