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TECHNICAL SPECIFICATIONS FOR 

SUPPLY OF CHEMICAL AND SUPERVISION 
FOR CW TREATMENT SYSTEM.

 
1.0 SCOPE OF ENQUIRY  

 
1. 1 The intent of this specification is to cover supply of chemicals and monitoring instruments on “FOR” 

BHEL ROD GODOWN Chennai Port, Export Seaworthy packing and supervision of CHEMICAL FOR 
CW TRETMENT SYSTEM for 4X125 MW, KOSTI THERMAL POWER STATION, SUDAN and 
determination of corrosion rates, scale deposition and bio-fouling at regular basis. 

 
1. 2 The bidder under his scope of supply shall include other chemicals not specifically mentioned herein but 

deemed necessary to meet the guaranteed parameters addressed in the technical specification.  
 

1. 3 General terms and conditions, instructions to the bidder & other attachments referred to elsewhere 
made part of this specification. The bidder shall be responsible for all governed by all requirements 
stipulated herein after.  
 

1. 4 The items covered under this specification shall not be dispatched unless the same have been 
finally accepted and shipping release issued by BHEL/Customer. 
 

1. 5 The bidder has to meet all the demonstration criteria at site within the quoted rate and weight of 
the chemicals. 
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KOSTI 4 X 125 MW  THERMAL POWER PLANT 
UNIT-I COMPLETION : 29 months from Project Start Date 

UNIT-II/III/IV COMPLETION :33/37/41 months from Project Start Date 
PROJECT START DATE: 01-09-2006 

  

PROJECT INFORMATION DATA 
1. Owner NATIONAL ELECTRICITY CORPORATION, SUDAN 

2. Project 4 X 250 MW  RATING, CRUDE OIL FIRED THERMAL POWER PLANT 

3. Owner’s 
consultant 

Fichtner Gmbh & Co. KG 
  

4. Location The Power Station site is located near Kosti ( White Nile State), 310 km 
south of Khartoum at latitude 13.10 North and longitude 32.6 East at an 
elevation of 380 meters above sea level. The northern boundary of the plot 
is adjacent to the Rabak-Sinnar highway 

5. Nearest Airport KHARTOUM 
6. Nearest Port PORT-SUDAN 
7. Access to site 

 
PORT-SUDAN 850 km KHARTOUM  320 km KOSTI 

 
Meteorological data 

A Altitude [Observatory]  380 meters above sea level 
B Ambient Conditions:   

  
1. Mean Maximum Ambient Air Temperature (in hottest 

month) 
45 Deg.C 

2. Mean Minimum Ambient Air Temperature  (in coldest 
month) 

18 Deg.C 

  Temperatures  
1. Minimum [ Annual Mean]  25 –30 deg C, 16 deg C lowest 
2. Maximum [ Annual Mean ] 40-45 deg C 

C RELATIVE HUMIDITY Low to very low in most part of the 
year. Rising only during rainy 
season.  
  

1. Maximum Humidity 71% in Aug 
2. Minimum Humidity 26% in April 

D RAINFALL   
  

1. Annual Mean  300 to 400 mm spread over 150 days. 
Approx.50 TO 60% rainfall in July & 
Aug. 

2. Maximum  Max recorded is 182 mm in Aug,04 
E WIND DATA   

  
1. Max Wind Speed 170Kmph 
2. Prevailing Wind Direction Wind direction is northern from May 

to September and it is southern in 
other months 

3. Any other features Occasional dust storms in May and 
June 
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1.0  GENERAL 
 

 CW Treatment System for 4x125 MW NEC Sudan TPS have been envisaged to control the circulating water 
chemistry to meet the system requirement as per the demonstration parameters indicated in the Technical 
Specification. 

 For this the dosing systems are already supplied. The details of which has been enclosed in the Technical 
Specification. The supplied dosing system may only be utilized by the supplier. 

  
2.0 SCOPE OF SUPPLY 
 

Broad scope of work of this package includes the following.  
 

a) Supply of following chemicals to meet the system requirement as per demonstration parameters 
indicated in the Technical Specification for a period of 6 months (this 6 months period includes 
one initial start up of each unit) for normal run of all four units. 

  Antiscalant 
 Corrosion Inhibitor 
 Bio-Dispersant  
 
b) Monitoring gadgets, instruments and equipment required to show demonstration parameters. 
c) Test racks (corrosion, scaling/deposit and bio-fouling) with coupons/test kits with mounting 

accessories. 
 

Note: Bidder shall study the scheme, water analysis etc contained in the specification and offer/supply the 
most suitable chemical(s). Any other chemicals not indicated above but required to meet demonstration 
parameter are to be included by bidder in his scope. The chemicals proposed shall be non-toxic type and 
should meet international environmental regulation and confirmation in this respect shall be provided by 
bidder. Heavy metal based chemicals such as chromate, zinc etc are not applicable. Further the chemicals 
shall not have any deleterious affect on any component of the CW System. Organic polymer / organic 
phosphorous / organic phosphates based chemicals shall be used. Required documentation in support of the 
above shall be made available to BHEL/customer if required. The shelf life of the chemicals shall not be less 
than 1 year. The chemicals shall be supplied in sealed container/drum/carboys with export seaworthy 
packing. 

 
3.0 SCOPE OF SERVICE 

 The bidder’s scope also includes following services for scope under this specification:  
1) Supervision of the treatment program for a period of 6 months at site. 
2) Determination of corrosion rates, scale deposition and bio-fouling at regular intervals and review on 

regular basis and submit fortnightly reports to the BHEL. 
3) Export Sea Worthy Packing for chemicals in sealed container/drum/carboys with proper marking as 

indicated in Technical Specification. 
 

 4.0  DEMONSTRATION:  
a) Corrosion Rate 

i) On MS/CS < 3.0 mpy. 
ii) On SS (304) < 0.5 mpy. 
 

b) Scaling  < 15 mg/dm2/day. 
  

c) Micro/Bio fouling conditions  

    i) Total Viable Count (TVC) < 1x10
5
 Counts/ml  

                                    ii) Sulphate reducing bacteria (SRB) < 1x105 Counts/100ml 
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 5.0 EXCLUSIONS 
 

a) 98% H2SO4 (@ 50 LPH dosing for four units shall be done by BHEL). 
b) Hypochlorite solution [generated from brine based electro chlorination plant] (equivalent to 5 ppm 

chlorine) for half an hour once in shift of 8 hours, at the suction of the working CW pumps of one 
unit at a time to be done by BHEL. 
 
 

6.0 DATA FOR COOLING TOWER (FOR DETAILS PLEASE REFER P&ID for CW and ACW Flow-PE-DG-292-165-N001, 
REV-4). 

a. The Make up water for CW System for 4 cooling tower=1420 CuM/Hr. 
b. Cycle of Concentration (COC)=4. 
c.     Recirculation Volume of one Cooling Tower is 16000 Cum/hr. 
d. Total number of cooling tower=4 
e. Storage/Holdup volume of cooling tower basin (common for all four units)=22000 CuM (Approx). 
f.     Temperature difference across cooling tower is 10 Deg C. 
g. MOC of Condenser tube is SS (SA 249 TP 304). 
h. Cooling Water System metallurgy shall be as per P&ID CW/ACW System (enclosed in Technical 

Specification). 
 
7.0 DRAWING/DOCUEMNTS REQUIREMENT AFTER LOI: 

After award of LOI, following drawing/documents shall be submitted by the bidder. However, any additional 
drawing/document if found necessary, the same shall be submitted by bidder without any commercial 
implication. 
 
a) Technical data sheet including MSDS for chemical. 
b) Log sheet. 
c) Detailed operation and control philosophy. 
d) Export Sea worthy packing details. 

 
8.0 DRAWING/DOCUEMNTS REQUIRED ALONG WITH THE BID. 

 Compliance certificate duly filled. 
 Schedule of Declaration duly filled. 
 Un-Price Schedule duly filled. 
 Document required as per PQR. 

 
9.00            Reference Documents 

 CLARIFIED WATER ANALYSIS FOR CW MAKE-UP-ANNEXURE-1. 
 P&ID for CW Chemical Treatment- PE-VO-292-156-A012, REV-4. 
 P&ID for CW and ACW Flow-PE-DG-292-165-N001, REV-4. 

 
 

NOTE-1:  Bidder to use existing system/facilities like dosing system available at Sudan as per P&ID for CW 
Chemical Treatment- PE-VO-292-156-A012, REV-4. 
 
NOTE-2:  The bidder has to meet all the demonstration criteria at site within the quoted rate and weight of 
the chemicals. 
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         ANNEXURE – I 
 

CLARIFIED WATER ANALYSIS FOR CW MAKE-UP 
 

PARAMETER UNIT MAX. LIMIT MIN. LIMIT
Turbidity                                       NTU 20 20 
Temperature  0C 35 19 
pH - 8.9 7.8 
Conductivity  μS/cm 780 140 
Total hardness as CaCO3  mg/l as CaCO3 100 50 
Total Alkalinity  mg/l as CaCO3 166 70 
P-Alkalinity  mg/l 15 Nil 

Calcium as Ca  mg/l as Ca 30 20 

Magnesium as Mg mg/l as Mg 13.4 2.4 

Sodium  mg/l as Na 10.15 --- 

Chloride                       mg/l as Cl 14.18 4 

Sulphate  mg/l as SO4 
16 7 

Iron  mg/l as Fe 0.1 Nil  

Nitrite mg/l 0.001 0.007 

Nitrates mg/l 2.8 1.6 

Copper  mg/l Nil  Nil 

Manganese                   
mg/l 0.01 Nil 

Silica  mg/l 15 1 

TSS mg/l 10 10 

TDS  mg/l 390 70 

T. Coliform/100 ml -- 30 10 

Total Count/5 ml -- 2100 200 

  
 
 
             NOTE:  

1) The CW Treatment Chemical shall be selected based on both Maximum and Minimum value as 
indicated in above Clarified water analysis. 

2) The CW Water analysis shall be derived based on 4 COC. 
3) For purpose of Design CW Make-up water analysis, the following shall be considered on the  

CLARIFIED WATER ANALYSIS FOR CW MAKE-UP given above: 
a) Alum dosing Rate of 70 ppm in clarified water. 
b) Poly Electrolyte (PE) Dosing Rate of 1 ppm in clarified water. 
c) Chlorine Dosing Rate of 2 ppm in clarified water. 
d) Hypochlorite solution [generated from onsite brine based Electro chlorination plant] 

(equivalent to 2 ppm chlorine) in clarified water. 
e) All sl no-3-a, 3-b, 3-c and 3-d are in BHEL scope of supply. 
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contractual obligation.
APPROVAL CATEGORY AWARDED = I 
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CAT II - Approved With Comments as Noted 
CAT III - Not Approved 
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DEPARTMENT MECHANICAL AUXILIARY
NAME:
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CAT-1

APPROVED
Checked and approved with regard to the
system requirements and/or main dimensions
and/or the overall arrangement. The Contractor
is responsible for design calculation, detail
dimensions and operability.

Signature: Date:
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