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Abstract 

The Larnaca SWRO desalination plant has successfully operated for more than 6 years. It was one of the first
major SWRO plants to have a tight boron specification. With some management of the membrane elements at the
site, the plant has consistently met the water quality and quantity requirements of their customer. The unique plant
design allows for changes in the second pass that optimize the power requirements, while ensuring boron quality
is just made. This has made the plant very efficient and cost-effective. The performance of the SWRO and BWRO
elements has met expectations and performed stably for a number of years. As a result, this process design has
become a proto-type for other SWRO plants with tight (especially boron). 

1. Introduction 

On Cyprus the shortage of fresh water was a
growing problem, impeding economic develop-
ment of the island. Despite the relatively high
number and adequate capacity of dams, Cyprus
suffers from long draught periods and over
abstraction of water and thus aquifers with deep
wells of good water quality are rapidly decreasing.
Due to limited availability of potable water, sea
water desalination plays very important role and
is a vital part of the island water supply system.

There are two sea water desalination plants on
the island of Cyprus. Larnaca Desalination plant
is the largest. It was completed in 2001 with
nominal product water capacity of 54,000 m3/d.
The Larnaca plant, has been providing purified
water to approximately 200,000 citizens of the
capital of Cyprus in the south east Mediterranean
(Fig. 1) for more than five years. The 10-year
build-own-operate-transfer (BOOT) project was
awarded to IDE Technologies Ltd after an inter-
national tender. Larnaca Desalination plant is also
one of the 10th largest SWRO plant in Europe.
It successfully meets stringent requirements of
boron concentration in the product water and*Corresponding author.
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2. Plant description 

The plant was awarded in February 1999 to
IDE with the build-own-operate-transfer (BOOT)
contract for desalinated water by the Water Devel-
opment Department of the Ministry of Agriculture,
Cyprus. Construction began later that year and
was completed in March 2001. The SWRO system
started production in June 2001. The plant was

initially equipped with 5760 SWC3, 320 ESPA2
and 160 CPA3 Hydranautics elements and teats
open-intake seawater. 

Unfortunately, boron removal technology
by membranes was new in that time and quite
uncharted area in membrane processes and the
installation faced problems to keep boron levels
within contractual limits during the very first

Fig. 2. Larnaca plant schematic. 1. seawater intake; 2. seawater pumps; 3. sulfuric acid dosing system; 4. coagulant dosing
system; 5. mixer room; 6. open gravity sand filters; 7. air blower; 8. backwash tank for sand filters; 9. booster pump for
sand filters backwash tank; 10. booster pumps; 11. antiscalant dosing system for first pass; 12. cartridge filters; 13. high-
pressure pumps for trains in first pass; 14. RO trains in first pass; 15. energy recovery turine first pass; 16. antiscalant
dosing system for second pass; 17. high-pressure pumps for trains in second pass; 18. RO trains in second pass; 19. energy
recovery turbine second pass; 20. chemical cleaning tank; 21. chemical cleaning pump; 22. cartridge filter (from chemical
cleaning system); 23. diesel pump for train flushing in case of energy power failure; 24. permeate water tank; 25. limestone
gravel reactors; 26. permeate pumps for distribution to the city. 

Plant description – Plant location: Larnaca – Cyprus; commissioning date: 2001; nominal plant capacity: 54,000 m3/day;
recovery: 50% in first pass and 78% in second pass; seawater pumps: 4; filtration: open gravity sand filters (12 filters of
two layers – 6 m/s filtration velocity); Cartridge filters: 12; coagulation: through static mixer; chemical dosing: previously
sulfuric acid (not used actually), antiscalant in both passes and coagulant in first pass; booster pumps: 4; number of
trains: 6 in first pass and 1 in second pass (this one with 2 stages); number of PV’s: 120 for first pass trains and 40:20 for
train in second pass; membranes number per PV: 8 in first pass and 8 in second pass; membrane type: SWC3/SWC4 in first
pass and ESPA 2 and ESPAB in second pass; high-pressure pumps: 6 in first pass (one per train) and 3 in second pass;
power recovery system: Pelton turbine; chemical cleaning pump: 1; permeate water tank capacity: 2000 m3.
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specification for product water, aside from some
fine tuning in process conditions that was done
during the first 2years of operation. (Fig. 5A). 

Furthermore, this design gives much flexibility
to system operation. During cold periods, the
amount of water processed by the second pass
can be reduced, since the permeate water quality
is naturally better. This can be seen in Fig. 6,
where, for example, the pH is around 7 during
the winter months, and around 10 during the

summer months. The 2nd pass has the flexibility
for changing pH, feed flow, recovery and other
operational parameters to cater to seasonal needs.
The allows the plant to be optimized continually
to produce the water quality required and keep
operating expenses at the lowest level possible. 

During cold months, the 2nd pass permeate
flow has been around 230 m3/h, while during
the warm seasons, it can be between 350 and
400 m3/h. The former condition saving energy
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Fig. 5. (A) Percentage of water production within specification (accepted by client). (B) Average daily boron readings
for the product water. 
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