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Putting Desalination Power Use
In Prospective
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Desalination vs. Refrigerator Energy Use
Fousenold Water Use — 400 gaay (146,000 gallyr).

Energy to Produce One Gallon of Water — 0.0144 kW/gal
(Conservative).

Total Annual Energy Use for Water Production -

16 cu ft Refrigerator — 2,117 kW/yr (US DOE Internet Site).

Many Households Use Significantly Less Than 400 gal/day.
and Have Several Refrigerators Bigger than 16 cu ft Each:

Should We Even Consider Subsidizing Desalination Energy.
Costs???

Seawater Desalination - Energy Use Trend
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1. Numbers for energy consumption represent the RO process only. They do not include any
allowance for supply or distribution.

2. Numbers are a general average for standard ASTM seawater locations.




aCLo of: Potential'for Energy.
Use Reduction (%)
Source Water Salinity. Use Low-Salinity: Source
or Blend 1.5to 5 times
Source Water Use Warmer Source
Temperature Water 5 to 15 %
(Co-Location)
Membrane Use Low-
Losses Rejection/Higher 5t0 10 %
Productivity or
Membranes
RO Feed Pump Maximize Pump and
Efficiency Motor Efficiency, 3t0.5 %
Recoverny of Energy from | Use Isebaric Chamber
RO Concentrate Trechnology, 5 to 15 %

Power Reduction Using Lower Salinity
Source Water

Use of Brackish Water When Available — 1.5
to 5 Times Lower Power Costs.

Co-Desalination of Brackish Water and/or
Brine from Brackish Desalters with Seawater.

Use of Lower Salinity Bay Water vs. Open
Ocean Seawater.




Co-Location with Power Plant

Potential Energy Benefits of Co-location

Reduced Intake and Discharge Pumping Costs (1-3 %
Power Savings).

Power Cost Savings due to Warmer Source Water (5-
15 % Power Use Reduction).

Use of Power Plant “Spinning Reserve” Energy Where
Available.

Use of Power Plant Emergency Energy Generator —
Savings from Avoidance of Separate Electrical
Emergency Supply.

Potential Aveidance ofi Power Grid Connection
Charges/Power Tariffi Fees.




Seawater Membranes — What Is
New?

Lower Rejection/Higher Productivity
Membranes:

RO Systems;
Nano-Nano Systems.

High Pressure Elements (Concentrate
Treatment for Increased Plant Recovery —
(60% vs. 45%).

Larger Size Elements (16-inchivs. 8-inch
Diameter).

RO System Design to Minimize Energy Costs




Energy Recovery Systems

Traditional - Pelton Wheels:

Typically Recover 25 to 35 % of the Initially Applied Feed Pump
otor Power;

Attached Directly to the Shaft of the High Pressure RO Feed
Pumps;

Energy of the Concentrate Is Applied Against the “Hydro” Wheel;
Highly Reliable -Simple design;
Low Equipment Cost.

New - Pressure Exchangers:
Have Potential to Provide 5 to 15 % Better Energy Recovery;
Concentrate Applied on Piston That Pumps Intake \Water;
Reliability' Challenges — Newer Technology;
More Complicated System;
Higher Equipment Costs.

Pressure Exchanger Systems

Dhekelia, Cyprus SWRO Plant Barbados SWRO Plant




ADC RO System — Optimization Around
Lowest Power Use
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~50% of So. California’swater supply

SWP does not include distribution beyond Castaic Lake or treatment.

ADC target range does not include supply or distribution. |.e. RO Processonly.

SWP = Califor nia State Water Project

CRA = Colorado River Aqueduct Project

Source: Water Sour ces Powering Southern Califor nia, by Robert C. Wilkinson Ph.D., January 2004.

ADC Demonstration Plant — Key
Features

95-97% efficient ERI Pressure Exchanger.
90% Efficient David Brown Union Pump.
FILMTEC Low Energy RO Membranes.
93% Efficient Super E motors.

Low flux — Low Pressure Design.

Total Power Plant Use — 9.0 k\Wh/kgal.




How Low Can We Go withi RO?

7.5 10 8.5 MW/l

Trheoretical Minimurn Power Use ~ 4.0 Wi/l

Energy Saving Approaches

RO Design Around Time-of-Use/Peak Load
Reduction Rates.

Peak Summer Day Saving Programs — Power Bill
Discount for Reduced Energy Use During Specified
Summer Days.

RO Design Around Interruptible Power Supply Tariff.

Power Self-Generation (Use of Methane or Landfill
Gas to Run Gas Generators or Gas Driven
Engines).

Use of Waste Heat from Power Plants or Other
Sources.




Energy Saving Approaches
(Continued)

Construction of Large Plants in Main Urban
Areas to Benefit from Economies of Scale.

Construction of Small Plants in Rural Areas
to Limit Product Water Conveyance Costs.

Regional Water Exchanges to Reduce Long-
Distance Water Transfers.

Energy Saving Approaches
(Continued)

Stimulate Private Power Generation Companies to Get
Involved in Seawater Desalination — Savings from
Economies of Scale and Synergies Between Energy and
Water Production.

Encourage Industries to Develop Desalination Plants for
Supply Some of Their Needs and Reduce Reliance On
Municipal Water Supply (Establish Minimum Desal
Target In Industrial Water Supply Portfolio).

Introduce High-Efficiency Equipment Rebates for
Desalination Plants.

Fund R&D Efforts to Develop the Next Generation of
Energy Efficient Desalination Technologies.




