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Technologies to Reduce Water Production Costs at Seawater Desalination Plants
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Due to the increasingly serious water shortage on a global scale in recent years, seawater desalination plants, particularly those utilizing the
reverse osmosis (RO) membrane process, are becoming a widespread solution for the production of water. However, with the usage of large
amounts of both electricity and chemicals in desalination plants, their high operating cost is an important issue affecting their dissemination.

Toshiba has developed the following technologies to reduce water production costs at seawater desalination plants: (1) an optimal recovery
control technology that achieves the lowest energy cost in the operation of energy recovery equipment at any desalination recovery rate, and (2) an
optimal operation technology applying the backwashing of membrane filters with hot water, which reduces the initial cost and energy cost by allowing

the number of membrane modules required to be selected.

We will offer smart desalination solutions applying these technologies.
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Outline of double-stage RO membrane type seawater desalination plant
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Breakdown of seawater desalination cost
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Breakdown of initial cost to install seawater desalination plant
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Outline of optimal recovery control system for double-stage RO membrane
type seawater desalination plant
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Example of seasonal variations in seawater salinity and temperature
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LSI = pH - pHs

(1)
pHs = (93+A+B) - (C+ D) (2)
A= (log (TDS) - 1)/10 (3)
B =-13.12xlog (¢t + 273) + 34.55 (4)
C =log (Ca) - 04 (5)
D = log (Alk) (6)
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(1) ZEpEAKE  4m’/h
(2) BHFEROBLTOIIER 50 %
(3) WHEROBZEMAKDOPH 55
(4) WIEROBEHEAKDTIVAVE  4mg/L
(5) EEROBEEADHN T AEE 0.1 mg/L
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Comparison of energy consumption rates of constant and optimal recovery
control systems
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Comparison of fluxes applying backwashing of membrane filter with and
without hot water
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Changes in transmembrane pressure during continuous tests at pilot plant
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Evaluation of capital expenditures and operating costs of seawater desali-
nation plants applying backwashing of membrane filter with and without
hot water
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