Liqui-Cel

MEMEBRANE CONTACTORS

Wolsung Nuclear Power Plant in South Korea Uses Liqui-Cel® Membrane
Contactors for Dissolved Oxygen Removal to Prevent Corrosion

Dissolved oxygen is a leading source of corrosion in water systems. The Korean Electric Power Institute (KEPRI) has installed Liqui-Cel
Membrane Contactors in the Wolsung nuclear power plant in South Korea. The membranes have been in operation since 2000 and
have successfully met the rigorous demands of the nuclear power industry.

The Wolsung unit 1 plant is a pressurized heavy water type reactor (PHWR). In this plant the membranes are used to remove dissolved
oxygen from the end shield cooling system. This system re-circulates water that is used to cool the reactor wall. The cooling system is
filled with carbon steel balls that are used to prevent radiation exposure to the workers during a refueling period. Dissolved oxygen is
controlled in order to prevent corrosion of the piping and carbon steel balls in the system.
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Historically hydrazine treatment was used to control the dissolved
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oxygen in the end-shield cooling system. Engineers associated
with the plant investigated other technologies in an effort to 4 >
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overcome some of the limitations of using hydrazine. Fs$

Hydrazine reacts with dissolved oxygen to form water and !
nitrogen. Unreacted hydrazine decomposes to produce ammonia, EE [ 1]
nitrogen, and at high temperatures, hydrogen. The formation of :
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hydrogen gas is a potential hazard. In addition, hydrazine is i
considered a health risk and the engineers wanted to limit i
employee exposure to the chemical. ‘@
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Wolsung Unit 1: Replacing Hydrazine Injection

The Wolsung plant uses a combination of vacuum and nitrogen
to lower the level of dissolved oxygen. In this system nitrogen
gas is fed into the lumens (inside) of the membrane.

Benefits

The membrane contactors offer an efficient chemical free process
for removing dissolved gasses from water. The elimination of
hydrazine from the process creates a safer working environment
for the employees of the plant.

Pilot Scale Equipment Contactors in use at Wolsung NPP

To gain a better understanding of how the -
contactors actually work, you can view an End user Wolsung Nuclear Power Plant
animated pI’OdUCt tour that demonstrates a Module Liqui-Cel® 10X28-X40 Membrane Contactors

Water Flow 16m3/h (70 gpm)
Temperature 47°C (117 Fo)
Vacuum 0.11 kgf/cm2 (80 torr)

cutaway view of the contactor.
Go to www.ligui-cel.com.

Operational Number of Contactors 2 in series
Parameters Purpose of System DO Removal
at Wolsung NPP Operation Mode Combination Sweep Gas and Vacuum

Efficiency 98 %
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This product is to be used only by persons familiar with its use. It must be maintained within the stated limitations. All sales are subject to Seller’s terms and conditions. Purchaser assumes all responsibility for the
suitability and fitness for use as well as for the protection of the environment and for health and safety involving this product. Seller reserves the right to modify this document without prior notice. Check with your
representative to verify the latest update. To the best of our knowledge the information contained herein is accurate. However, neither Seller nor any of its affiliates assumes any liability whatsoever for the
accuracy or completeness of the information contained herein. Final determination of the suitability of any material and whether there is any infringement of patents, trademarks, or copyrights is the sole
responsibility of the user. Users of any substance should satisfy themselves by independent investigation that the material can be used safely. We may have described certain hazards, but we cannot guarantee
that these are the only hazards that exist.

Liqui-Cel, Celgard, SuperPhobic and MiniModule are registered trademarks and NB is a trademark of Membrana-Charlotte, A division of Celgard, LLC and
nothing herein shall be construed as a recommendation or license to use any information that conflicts with any patent, trademark or copyright of Seller or others.
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