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1. Executive Summary 
 
1.1 Plant Capacity 

 
o Three (3) plants available, each 7,000 M3/day (77,000 gallons per hour) of sea water 

 
1.2 Plant History 

 
o Built in 2010 
o Shut down in 2013 
o Completely refurbished in 2016  

 
1.3 Product Quality 

 
o Total Dissolved Solids (TDS)  35,000 mg/L to 45,000 mg/L 
o Silt Density Index (SDI) < 10 
o Recovery/Rejection  35 – 45 % / 98% 
o pH    4 – 10 
o Temperature   20 – 40 °C 

 
1.4 Power Requirements 
 

o Power Supply  11 kV, 50Hz, 3 phase 
o Total Consumption 25,916 KWh/day at 16 °C 

 
2. Process Description 
 
Seawater enters the desalination plant by 4 X 33% intake seawater pumps after 5 mm screening. 
After two self-cleaning micron filters and optional coagulant dosing, the water enters the Ultra 
Filtration (UF) arrays simultaneously. UF permeate & backwash tank feed the 3 arrays of Reverse 
Osmosis (RO) unit. Every array consists of anti-scalant dosing (to each RO unit inlet) low pressure 
pump, high-pressure pump, pressure exchangers and PX energy recovery booster pump. RO LP 
pump delivery line split to 2 different lines: RO HP pump and PX unit. Common UF/RO brine tank 
is gravitationally drained to sea. SBS is injected to the combined RO feed inlet after the UF tank 
outlet. Optional caustic soda injection for higher boron removal is installed in the same location. 
Each RO array consists of 3X28 pressure vessels (total of 588 RO membranes). From RO permeate 
tank the water is pumped to 3 different lines: 
 

o Service line. Fill RO/UF CIP & CEB tank (membranes cleaning procedures) by two service 
pumps. 

o Main desalinated water stream before mixing with re-hardening stream. 



 
 

 

o Re-hardening stream (20% from the total) which goes by two pumps to Calcite filters after 
hydrochloric acid injection. 

 
The joined product stream after mixing the main desalinated water stream with the re-hardening 
stream (20% from the total), and caustic soda injection is supplied to the costumer by 4 X 33% 
delivery pumps. 
 
The CEB/CIP system includes CIP tank, two RO CIP/Flush pumps, two UF BW pumps and one UF 
CIP pump. 
 
Chemical Dosing  
Dosing pumps inject the chemicals from the relevant chemical tank. For each chemical there is a 
double chemical dosing system, including: 
1. Chemical cubes at each chemical pallet 
2. Dosing pumps 
 
Air Supply  
The air supply is made by 2X100% spiral air compressors, air storage tank, including automatic 
water discharge system and air dryer. The air dryer system is for the purpose of: controlled valves 
solenoids and UF integrity test. The air supply to the UF BW procedure is done by two air blowers. 
 
3. Equipment 
 

 



 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 

 
 
  
4. Process Flow Diagram 
 
 
 

 
 
 
 
 
 



 
 
 
 

 
 
  
 
5. Power Consumption  
 
 

 


