
APPENDIX FOR CHAPTER B7 PRIORITY PROJECT 
 
AB7.1  Designs for Priority Project 
 
Appendix AB7.1 is composed of Preliminary design of Water Treatment Plant and Transmission 
/Distribution System. 

 
AB7.1.1  Water Treatment Plant 
 
1. Technical Parameters 
 
1.1 Background 
 

 
 
 
 
 
 
 
1.2 Design Basis 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. Plant Design 
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4. Technical Parameters 
Table 1.1 below summarize the technical parameters of intake and water purification process facilities based 
on the process design and chemical applications. 
 

Table 1.1 Techncal Parameters of Intake and Water Process Facilities 
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2. Raw Water Intake and Water Purification Process Design 
 
2.1 Plant Capacity 
 

    
 
2.2 Raw Water Intake 
 
 1) Water Source                                                       
    
 
 
 
 
 
 
 
 
 2) Raw Water Intake Facilities 
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3) Raw Water Storage cum Pre-settling Reservoir (existing) 
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 4) Raw Water Pump Well and Pump House 
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2.3 Water Purification Facilities 
 
 1) Treatment Capacity 
    
 
 
 
 2) Purification Process 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 3) Purification Process Facilities 
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2.4 Waste Water Treatment 
 
 1) Waste Water Volume 
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 2) Waste Water Tank 
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 3) Sludge Thickener 
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 4) Thickened Sludge Extraction/Transfer Pump 
    
 
 
 
 
 
 
 
 
 
 5) Sludge Drying Bed 
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 6) Recycling Waste Water Sump 
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2.5 Chemical Applications 
 
 1) Designed Treatment Flow and Raw Water Quality 
    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 2) Chemical Used 
    
 
 
 
 
 
 
 
 3) Dosage of Alum Sulphate (ALUM) 
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 3) Dosage of Polymer 
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 4) Dosage of Calcium Hydroxide (Lime) 
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5) Dosage of Chlorine 
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Annex 1 to Appendix B7.1.1  RAW WATER QUALITY DATA 
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The maximum demand of the Old JK WTP is estimated as 769kW. Load list is shown below. 

Name of Equipment kW Q’ty Total kW Remarks 

Raw Water Pump No.1 to 3 45 2 90  

Raw Water Pump Discharge Valve No.1 to 3 0.2 2 0.4  

Fine Screen No.1 and 2 7.5 1 7.5  

Raw Water Pump Room Monorail Hoist 1 5 5  

Raw Water Flow Control Valve 0.4 1 0.4  

Receiving Well Sampling Pump No.1 0.4 1 0.4  

Air compressor No. 1 and 2 (for Clarifier: 

Flocculation and Settling tank) 
5.5 1 5.5  

Clarified Water Sampling Pump No.1 and 2 0.4 1 0.4  

Settling tank Sludge Conveyance Pump  

No.1 to 4 
7.5 2 15  

Settling tank Sludge Recycling Pump  

No.1 to 4 
7.5 2 15  

Submerged Mixer No.1 to 4 5 4 20  

Chain Hoist No.1 and 2 3.7 2 7.4  

Sludge Thickener No.1 and 2 5.5 2 11  

Sludge Extraction Pump No.1 to 4 5.5 2 11  

Sludge Extraction Pump Control Valve No.1 0.2 2 0.4  

Monorail Hoist No.1 and 2 (Waste & Recycling 

Pump Room) 
3.7 2 7.4  

Filter No.1 Inlet Gate No.1 to 4 0.4 1 0.4  

Filter No.2 Inlet Gate No.1 to 4       
no simultaneous 

washing of filter 

Filter No.1 Backwash Valve No.1 to 4 0.2 1 0.2  

Filter No.2 Backwash Valve No.1 to 4       
no simultaneous 

washing of filter 

Filter No.1 Air-Scouring Valve No.1 to 4 0.2 1 0.2  

Filter No.2 Air-Scouring Valve No.1 to 4       
no simultaneous 

washing of filter 

Filter No.1 Filtered water Valve No.1 to 4 0.2 1 0.2  

Filter No.2 Filtered water Valve No.1 to 4       
no simultaneous 

washing of filter 

Filter No.1 Washing water drain gate No.1 to 4 0.75 1 0.75  

Filter No.2 Washing water drain gate No.1 to 4       
no simultaneous 

washing of filter 

Floor Drain Pump No.1 and 2 1.5 4 6.0  

Annex 2 to Appendix B7.1.1  POWER RECEIVING and EMERGENCY GENERATOR 
 
1. Power Demand 
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Capacity of transformer = 
 Σ P 
 η x φ x β x α [kVA] 

Filtered Water Sampling Pump No.1 and 2 0.4 2 0.8  

Clear Water Reservoir Drain Pump 2.2 1 2.2  

Reservoir Water Sampling Pump No.1 and 2 0.4 1 0.4  

Transmission Pump No.1 to 3 110 2 220  

Transmission Pump Discharge Valve No.1 to 3 0.2 2 0.4  

Transmission Pump Room Traveling Crane 5.5 1 5.5  

Transmission Pump Room Monorail Hoist 4.5 1 4.5  

Floor Drain Pump No.1 and 2 1.5 2 3  

Transmission Flow Control Valve 0.4 1 0.4  

Alum Solution Tank Mixer No.1 and 2 1.5 1 1.5  

Alum Solution Dosing Pump No.1 to 3 0.24 2 0.48  

Chlorine gas neutralization 6 1 6  

Deadline motorized valve 0.2 1 0.2  

Chemical Solution Tank Room Monorail Hoist 3.7 1 3.7  

Polymer Coagulant Aid Solution Tank Mixer 

No.1 and 2 
0.75 1 0.75  

Polymer Coagulant Aid Dosing Pump No.1 to 3 0.24 2 0.48  

Lime Solution Tank Mixer No.1 and 2 1.5 2 3  

Lime Solution Dosing Pump No.1 to 3 0.75 2 1.5  

Building Lighting, Instrumentation equipment 

and other miscellaneous load  
25% 1 154  

Total [kW] 769 

 

Electric power will be supplied from FESCO by one or two circuit(s) of 11kV power line. General

features of the supplied power are as follows: 

- Power Source:  FESCO 

- Tariff Category:  B3 

- Voltage System:  11kV AC, 50Hz, 3 phase 3wire 

In Old JK WTP, 11kV is stepped down to 380V for raw water pump, transmission pumps and other

auxiliary equipment and lighting. For main substation, oil type transformer is selected taking

advantage of its lower cost and availability in Pakistan. The required capacity of main transformer is

calculated using following formula. 

Where, 

φ : total power factor 0.85 

η : total load efficiency 0.85 

β : demand factor 0.8 

α  : allowance rate 1.1 

Σ P  : sum of the load [kW] 769 

 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. Power Receiving 
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Required capacity of transformer 

 
769

 0.85 x 0.85   x 0.8 x 1.1 = 936[kVA]  

Therefore, 1000 [kVA] x 1 is selected. 

The same criteria as French project will be applied to this WTP. That is, the target load for generator

= 100% of total load. The capacity of generator is determined using following formulas. 

PG1 =  
Σ P0 

 ηL x φL 
  x α x Sf  [kVA] 

Where, 
Σ P0  : sum of the load   769 [kW] 

ηL  : total load efficiency  0.85 

φL  : total power factor  0.8 

α  : demand factor   0.8 

Sf : the increase coefficient of electric current by unbalanced load 1.0 

= 
769

 0.85 x 0.8   x 0.8 x 1.0 = 904 [kVA] 

PG2 =  Pm x β x C x Xd’ x 
 1 - ΔE 

 ΔE   [kVA] 

Where, 

Pm : maximum motor capacity    110 [kW] 

β : starting kVA per 1kW of maximum motor capacity 1.2 

C : coefficient by starter    1 

Xd’ : generator’s constant    0.25 

ΔE  : allowable voltage drop rate    0.25 

= 110x 1.2 x 1 x 0.25 x 
 1 - 0.25 

 0.25  = 99 [kVA] 

PG3 =  
fv1

 γG 
 { (ΣP0 - Pm ) x 

α
 ηL x φL 

  + Pm x β x C }   [kVA] 

Where, 

fv1 : decrease coefficient of loading  1.0 

ΣP0 : sum of the load    769 [kW] 

ηL : total load efficiency   0.85 

α : demand factor    0.8 

Pm : maximum motor capacity   110 [kW] 

    
 
    
    
 
 
3. Emergency Power Supply 
    
 
 
a) PG1 is the capacity necessary for all load operation 
      
 
 
 
      
 
 
 
 
 
 
 
 
 
b) PG2 is the capacity necessary against voltage drop 
 
 
 
 
      
      
 
 
 
 
 
 
         
 
c) PG3 is the capacity necessary for starting maximum motor lastely 
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β : starting kVA per 1kW of maximum motor capacity 1.2 

C : coefficient by starter   1 

γG : generator strength against momentary overload 1.5 

= 
1

1.5 { (769 – 110 ) x
0.8

 0.85 x 0.8   + 110 x 1.2 x 1 }= 604 [kVA] 

PG1 =  904 (MAXIMUM) 

PG2 =  99 

PG3 =  604 

Therefore, 1,000 [kVA] will be selected. 

 
 
 
 
 
 
 
d) Generator Capacity 
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