
 

 

 

 

PROJECT PROFILE FOR SEA WATER TO ULTRA PURE WATER SYSTEM FOR POLYSILICON PLANT, QsTEC, 

QATAR 

PROJECT DETAILS: 

M/s Qatar Solar Technologies (QSTec) is setting a Polysilicon manufacturing facility at RAS Laffan Industrial City, Qatar, Punj Lloyd Limited has been awarded 

the contract by M/s Qatar Solar Technologies (QSTec) for setting the Poly Silicon manufacturing facility. This manufacturing facility by M/s Qatar Solar 

Technologies (QSTec) is located in Doha, Qatar. This Polysilicon complex shall have a capacity for the production of 3600 MTPY. M/s VA Tech Wabag Limited 

has been awarded the contract by Punj Lloyd Limited for the Supply of DI& UPW Production package. 

The  Main  Objective  of  the  RO  package  (V5200)  is  to  cater  the  requirements  of desalinated water of the Polysilicon complex. The Desalinated water 

produced from the treatment plant  will  be  used  as  make  up  water  in  the  cooling  tower  and  also for  the other desalinated water requirement. 

Wabag Scope included design, engineering, supply, delivery, commissioning of a 12MLD capacity seawater reverse osmosis package and 60m³/hr Deionised 

water and Ultra-Pure water packages.  SWRO plant has been designed for the worst condition of mixing of cooling tower blow down, Industrial water Effluent 

and Sea water. 

Sea water to Ultra-pure water was a special technology job and first of its kind EPC for Wabag. IEC had the privilege to participate in engineering of this plant 

with highest quality as expected by the client.  



 

 

 

PROCESS & ENGINEERING BRIEF:  SEA WATER REVERSE OSMOSIS PACKAGE 

The  raw  sea  water  is  tapped  from  existing  water  manifold  by  Punj  Lloyd  Limited (PLL)  and transferred to the Sea Water Holding tank located 40 m 

(approximately) away from the RO treatment plant. Industrial Effluents and cooling tower blow down were added to sea water tank by PLL. Then the mixed 

feed water will be transferred to the RO plant battery limit by PLL through gravity flow.  

Feed  water  from  the  Sea  water  holding  tank  shall  be  pumped  to  ultra-filtration  system  by Sea water Feed pumps through self-cleaning filters.  Pumps 

are provided with VFD controlled motor for varying the flow according to the feed water demand from SWRO plant. UF  feed  pump  shall  able  to  deliver  

the  filtered  water  to  SWRO  high  pressure  pump  (at suction flange) at a feed pressure of min 2bar. Coagulation effect is produced by the addition of an 

appropriate chemical to the raw sea water.  

Self Cleaning filters are deployed upstream of Ultra filtration to ensure  particles  larger  than  100  micron  to  be  removed  from  the  feed  water.  

Particulate matter  &  mussels  present  in  the  feed  water  can  be  removed  effectively  using  these strainers.  

Ultrafiltration system has been provided to achieve SDI of 3.0 or less. The  Ultra-Filtration  system  has been designed  for  automatic  operation  and  

furnished complete  with  backwash  pumps,  valves,  piping  and  controls. Online SDI measure has been provided to monitor the pre-treatment 

performance. Total 6nos. of skids were designed to meet the requirements. Using SDI analyser UF system’s performance is evaluated and fed to the RO 

system. 

Various chemicals dosing has been considered upstream of RO system to ensure better performance. SWRO configuration is individual train arrangement.  

Each  train  is  provided  with  one  High pressure  pump,  driven  by  VFD  controlled  motor.  High pressure pump receives permeate from the UF at a 

minimum of 2bar suction pressure. Turbo charger system has been considered during design for energy saving. Reject from SWRO skid is connected to this 



 

 

device. Total 3 nos. of skids has been provided to meet the flow requirement. Layout has been designed in such a way that membrane removals and pressure 

tube removal spaces were duly assured. SWRO has been designed to obtain 40% recovery.  Skid has been designed with due consideration of accessibility, to 

withstand the loadings. Structural analysis were conducted to ensure the structural stability. Necessary precautions has been taken to avoid the leakage of 

water to and from pressure tubes. Groove coupling design has been considered for feed, concentrate ports and these couplings have been designed to 

withstand the maximum feed pressure to RO system. Permeate piping was done with rigid piping concept.  

Permeate from SWRO is fed to BWRO system where in 3 skids are provided. BWRO is designed with recovery of 90%. BWRO Modules are provided with 

necessary standard accessories like Brine Seals, Inter connectors and Victaulic couplings as required. Final permeate is stored in Desalinated water storage 

tank which has been supplied by PLL. 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

FLOW DIAGRAM FOR SWRO

 



 

 

FLOW DIAGRAM FOR SWRO

 

 



 

 

PROCESS & ENGINEERING BRIEF: UPW PLANT 

Ultra- pure water system has been used in the semiconductor industry for the front end cleaning tools when the foundation of the integrated circuit is 

created. It is the highest UPW quality grade application.  

This DI and UP water production package is equipped with filtration unit, deionization unit, polishing units, regeneration systems, disinfectant unit, and 

UPW lab quality module. The UPW (Ultra-Pure Water) unit consists of a makeup section (which includes UV radiation, mixed beds) and a polishing section 

(which includes radiation, mixed beds ultra-filtration) for the final treatment of the purified water. The makeup section produces purified water from DI by 

means of UV radiation units and mixed bed exchangers.    The  mixed  bed  exchangers  are  regenerated  by  flushing  process  with aqueous  solutions  of  

HCL  and  NaOH. The purified water is fed into the UPW Tank.  The  polishing  section  further  refines  the  purified  water  to  ultra-purified  water  by  means  

of radiation unit, mixed bed exchangers and ultra-filtration units. Online sampling has been provided to ensure the quality of water. 

UPW day tank provided with Nitrogen blanketing to eliminate the contamination. Resins used in the UPW section are of non regenerable type. This has been 

provided to ensure low conductivity as required. Hollow fibre membranes are provided in Ultra-filtration of UPW section which removes bacteria, viruses, 

colloidal silica etc. Speciality of this UF, there is no requirement of CIP system or Backwash arrangement. 

The  quality  of  Ultra-Pure Water  (lab  quality)  is  envisaged  to  come  out  from  UPW lab  quality module . 

 

 

 

 

 

 



 

 

FLOW DIAGRAM FOR UPW PLANT: 

 



 

 

 

 



 

 

 

 

SEA WATER TO ULTRA-PURE WATER QUALITIES: 

 

SNO: 
 

CONSTITUENT UNIT 
SEA WATER QUALITY 

DI WATER QUALITY UPW QUALITY 

1 TDS Mg/l 
43000 

0.41 0.41 

2 Chloride Mg/l 
23000 

0.06 0.06 

3 Boron Mg/l 
5 

<1 <0.0001 

4 pH - 
8.22 

6.5 – 7.5 6.5 – 7.5 

5 Conductivity µS/cm 
- 

<2 <0.067 

6 Resistivity Mho.cm 
- 

- >15 

7 TOC Mg/l 
- 

<0.1 <0.02 

8 Total Silica Mg/L - 0.07 <0.003 

9 Bacteria CFU/100ml 
- 

- ≤100 

 

 

 

 



 

 

 

ENGINEERING HIGHLIGHTS: 

i) SWRO Designed with 40% recovery and BWRO designed with 90% recovery. 

ii) Inline Design (Pretreatment to RO without intermediate storage) 

iii) Three trains each of SWRO and BWRO Skids. 

iv) Various materials used are GRE, DSS,SS316L, CPVC,UPVC, PVDF. PVDF used to prevent biological growth. 

v) UPW plant has fitted in 12m x 18 m plot. 

vi) All centrifugal pumps envisaged during tender stage has been changed to vertical inline pumps, due to the space constraint and low flow rates 

vii) UPW Design had the due consideration of sanitization. 

viii) UPW Vessels are designed using body flange concept. 

ix) Fully PLC controlled system. 

x) Skid mounted design considered for all vessels frontal piping. 

xi) All electrical equipment has been engineered considering ±10% voltage variation,±5% frequency variation. 

xii) Electropolished pumps were selected considering UPW application. 

xiii) Layout design had the due consideration of accessibility, maintainance and spillage. 

 

 

 

 

 



 

 

3D MODEL VIEW OF SWRO PACKAGE: 

 

 



 

 

 

3D MODEL VIEW OF UPW PACKAGE: 

 


