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Nuclear Power Plant Laundry Drain Treatment using Membrane Bio Reactor
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In nuclear power plant, the radioactive effluent generated by washing the clothes worn in controlled area and
the hand and shower water used at the controlled area are treated in laundry drain treatment system.

Although various systems which treat such liquid waste preexist, the traditional treatment system has
disadvantages such as high running cost and a large amount of secondary waste generation.

To solve these matters, we have considered application of an activated sludge system, membrane bio reactor,

which has been practically used in general industry.

For nuclear power plant, the activated sludge system has been developed, tested in its adaptability and the

adequacy has been proved.

Some preexisting treatment systems have been replaced with this activated sludge system for the first time in a
domestic nuclear power plant, and the renewal system is now in operation.

The result is reported.
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Table1 The typical examples of the liquid radiation waste disposal system in nuclear power plant

Plant
System classification

PWR

BWR

Equipment Drain

+ Evaporating and Concentrating System

+ Hollow Fiber Membrane Filter

Floor Drain

+ Evaporating and Concentrating System

* Evaporating and Concentrating System

Laundry, Hand and Shower Water

* Reverse Osmosis System
* Evaporating and Concentrating System

* Cenfrifugal De-watering System by the Help
of Activated Carbon
* Evaporating and Concentrating System

Table2 Disadvantages of preexisting liquid radiation waste disposal system

System

Disadvantage

Evaporating and Concentrating System

« Alotof steamis required => High Running Cost
* A corrosion-resistant material isused = High Equipment Cost

Reverse Osmosis System

* Periodical exchange of the membrane is required by getting the membrane pore plugged =  High Running Cost
* Alot of concentrated water is generated = A Large Amount of Secondary Waste Generating

Activated Carbon De-watering System

Using a lot of activated carbon
= A Large Amount of Secondary Waste Generating
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Fig.1 The drain purification principle of activated sludge
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Fig.2 Standard activated sludge process
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Fig.4 System Configuration of membrane bio reactor
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Fig.5 Comparison of the amount of secondary waste generation
{Conversion to Drum can)
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Fig.6 Resuit of radioactive material removal performance
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Table3 Introduce plan to Nuclear Power Plant of MBR

Plant/Unit Operation start note
Ohi 3/4 2009.10
Ohi 122 2011.5
Takahama 1/2 2012.6
Takahama 3/4 2013.9 | ongoing
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