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Challenges: Contaminated Saline Oily Water, Volume, Schedule, & Mother NatureChallenges: Contaminated Saline Oily Water, Volume, Schedule, & Mother Nature
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Challenges:
• Cs-contaminated, saline, oily water & huge volumes
• Near continuous aftershocks to > Magnitude 7
• Summer Rainy Season adds water volume
• Many unknowns about site conditions
• Protestors, police, camera crews on streets
• Water forecasted to overflow buildings end-June

~200 MT of oil & 
grease from 

Turbine Buildings

2 Sources TEPCO, Wikipedia FNPP and WSJ

Goal: 1st Ever External Reactor Water Cooling System in Two Months

Water volume reactor & turbine buildings:
67 500 MT highly contaminated water (Apr 20)

+   ~800 MT/day cooling water, rain, in-leakage
120 000 MT highly contaminated water (Jun 28)

Cesium Removal 
System (≥99.9%)

(Kurion)

Oil Clarifier 
System (Toshiba)

Desalination
System (Hitachi)

1200 MT/day 
317 000 gal/day 

Cesium Decon-
Polisher (≤0.1%)

(AREVA)



Kurion’s Recommended Process Followed TMIKurion’s Recommended Process Followed TMI

Kurion Had 100 MT of Salt Water Resistant Cesium Removal Media AvailableKurion Had 100 MT of Salt Water Resistant Cesium Removal Media Available
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Kurion Ion Specific Media Used
For Removal of Cesium and Other Isotopes

Kurion Ion 
Specific Media
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Demineralization Filtration Used
Inorganic Media for Isotope Separation

Submerged Demin Vessels

Kurion Ion 
Specific Media 
substrate used 

Three Mile Island Fukushima Daiichi NPP



Real Time Balancing Goals w/Site Limitations/UnknownsReal Time Balancing Goals w/Site Limitations/Unknowns
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Design, Iteration and Fabrication 24/7 for 5 weeksDesign, Iteration and Fabrication 24/7 for 5 weeks

• Urgency to implement
• Multiple unknowns
• Tight working conditions
• Overhead crane limitations
• Floor loading limitations
• Lack of facility shielding
• Coordination under high stress

• Redundancy to offset lack of 
timely nuclear grade components

• Plug-n-Play to speed installation
• Lack of full remote operation
• System Removal Capabilities
• Vessel Loading Limits
• Number of Depleted Vessels

Conversion of Tool Shop to High Rad Work Area

Site Conditions Media/System Capabilities
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Work Area Limitations Drives Vessels



Kurion Processing Skid DesignKurion Processing Skid Design
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Process vessels 
inside shield

Manual valve 
operation

Trunnion in guide 
for alignment of 
33,000 lbs shield

Each of four fully loaded Cesium Removal Skids weighs 90 MT; other two weigh 65 MT each

Skid shown without 
external 1” steel shield 

for illustration purposes

7” thick steel 
cylindrical shield
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Retrofitted tool shop necessitated 
tight working conditions

Source: TEPCO Picture and TEPCO Graphic



Project Timeline/Historic DeliveryProject Timeline/Historic Delivery
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Week 1

~700 MT of Equipment 
Shipped to Site

Installation

Testing

Operation

Intro & 
Proposal

Week 2 Week 3 Week 3 Week 5 Week 6 Week 7 Week 8

1 day cold 
water Tests

Daily changes in TEPCO specifications 
as site conditions are learned 

Design, Engineer, Fabricate

June 
17
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5 Weeks From Award to System Shipment/8 Weeks From Award to Startup5 Weeks From Award to System Shipment/8 Weeks From Award to Startup

Apr 19 
Award



Kurion Ships 700 Tons of Equipment & Media 5 Weeks ARO!Kurion Ships 700 Tons of Equipment & Media 5 Weeks ARO!
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Kurion Ships Equipment
& Media May 22
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Trunnion

Dr. Suzuki with Skid #2 under fabrication

Shield installation test in Skid Dr. Suzuki with Vessels Skid lid & 7” thick
Vessel Shield

Vessel shield
trunnion guide

Russian Antonov Cargo Transport



Result: Reactor Shutdown Ahead of ScheduleResult: Reactor Shutdown Ahead of Schedule
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June   
99.9% 
cesium 
removal
(DF = 103)

Sept 15 – up to 
99.999% cesium 
removal
(DF = 105)

Oct up to 
99.9999% 
cesium 
removal
(DF = 106)

Improved operations and 
reduced salinity raised 

Decontamination Factor

Kurion Cesium Removal System

June 2011
Cesium levels 2.2E6 Bq/cc

By mid-Aug Cesium Levels 
Reduced 40% to

1.3E6 Bq/cc

Nov 2011
Cesium Levels Reduced 70%

To 7.2E5 Bq/cc

Source: TEPCO  influent data June 22 and Aug 19 and Nov 78



Matching Capabilities to Needs/Timely SolutionMatching Capabilities to Needs/Timely Solution

• Feb 2012 system inlet cesium 
level ~1.7E5 Bq/cc, a ~90% 
reduction from mid-June 
levels with DF ≥1.0E5; cold 
shut down not possible 
without this success

• Delivered a reliable, proven, 
and defensible technology 
roadmap to ensure success

• Delivered quality under high 
time pressure (media testing 
+ redundancy approach)

• Experienced team delivering 
technologies for applications 
at operating and 
decommissioning sites
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Kurion System to Continue to Operate for Foreseeable FutureKurion System to Continue to Operate for Foreseeable Future


