
Introduction of dose reduction technology 

 

“Our Decontamination technologies for NPSs” 

Tadasu, Yotsuyanagi, Toshiba Cooporation, Japan 

 

This is the introduction of Toshiba decontamination technology 

for nuclear power stations.  The method of decontamination is 

divided roughly into chemical decontamination and mechanical 

decontamination. Chemical decontamination is the method to 

dissolve and remove metal oxide in the oxide film chemically.  

Chemical decontamination method is able to achieve high DF and 

easy to remove dissolved metal such as Fe, Cr by ion exchange 

resins; therefore, it is the good decontamination method that can minimize the creation 

of secondary waste. 

Before year 2000, CORD method(developed by Siemens in Germany）is mainly used 

but after 2000, T-OZON method, which was developed by Toshiba originally, is 

gradually used. T-OZON method uses oxalic acid as a reducing agent to restore 

external ferrite to solubility Fe and ozone as a oxidation to oxide chromites solubility 

Cr (Cr2O42-).  T-OZON method is able to achieve high DF and it is easy to remove 

secondary generated materials so that it is possible to dramatically reduce secondary 

waste.  (CORD method uses permanganate ion that contains Mn, which is difficult to 

be removed by oxidation; therefore, there is the limitation to reduce secondary waste）. 

Toshiba developed other various mechanical decontamination methods as well. The 

cleaning period of Water jet method is relatively short so that it is suitable for simple 

cleaning of piping.  Zirconia blast method  has a  good point that it repeats 

polishing. 
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Measures for Reducing 
Radiation Dose Rate in BWRs

Water Control

Surface Treatment

Mechanical Decon.

Chemical Decon.

Corrosion Resistant Material
Oxygen Injection
Shutdown Lay-up
Dual Condensate polishing Sys.
RWCU Capacity Optimization
Feedwater Heaters
Core materials
Others/SS & Stellite
Ni/Fe Control
Zn Injection
Ultra Low Fe Control
Fuel Springs
Recirculation Piping
RWCU Piping
Fuel
Out of Core Components
Core Components
System
Equipments
Drywell
Reactor Building
RWCU Pump

Early
Plant

Newly
Plant ABWR
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○：Design Base
△：Partial Application or Retrofit
＊：In Consideration
－：No Application
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Reduction
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Removal

Improvement of 
components & 
Systems

Optimal 
Shielding

Crud Generation 
Reduction & removal

Impurity removal

Low Cobalt Material
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TED-40

CORDTM

High DF

Reduce Waste

Minimize Waste

T-OZON

Optimum method 
for various needs

1980s

1990s

2000

1997
First Full System 
Decon. (FSD)

First T-OZON 
for disposal

2001
First T-OZON for re-use

For NPSs

History of Chemical Decontamination in 
TOSHIBA
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Results of Lab. Tests
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Main Features of T-OZON

High DF 
Minimum Secondary waste volume
No adverse impacts on material integrity


