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～2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

■ World
  

■ Japan
Storage facility until
reprocessing is needed

■ CRIEPI

ＣＩＳＦ

・WCS Project: 40,000tU

・ELEA Project: 70,000tU

ESCP 2009～

ＩＡＥＡ ＣＲＰ（ＤＥＭＯ） ＆ＳＰＡＲⅠ～ Ⅳ

In the US：
90% of storage containers is 

Concrete Cask  and Concrete module 
( About 2,700 casks)

KEPCO 2000ｔＵFacility

・2030：Operation 

(plan)
Hamaoka 400 ｔＵ→

Mutsu Interim Storage Facility
(Capacity(3000tU:300 metal casks))

Tokai No.2 70 ｔ
Mutsu

2000ｔＵ
Second
Facility

（ Plan）

Concrete  casks are used in 

Spain、East Europe  etc.

Yucca Mountan Project 

〇1987 Site was  selected.

〇2009 halted. AMP

Joint work 
with Hitz

In Near Future
10,000 Casks

In Near Future
1,000 Casks 

Joint work 
with ANL

Joint work with
Kyoto Unv.

SCC countermeasures (2007～)

Outdoor model 
tests

1/18 scale
model tests

2002-2003
Full Scale 
Tests

1.1 Current status of spent fuel storage
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Study on

Leak detection



1.2 Monitoring
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“Monitoring” is essential 

for Ageing Management.



Scenario of leak monitoring

Leak 
Monitoring

Continuing 
storage

Termination

SCC 
indicator

and
sizing  

Alarm of Leak

Fail

Periodic 
Inspection 

Continuing 
storage

Termination

Improved future
Current practice

Continuous leak monitoring will 
enable simple and safe ageing 
management.

Will the periodic inspections 

of many canisters realistic?

Extended and increasing cask storage

Allowable 
leakage

Fail
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2.1 Leak detection methods using full scale cask models
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●TT method
TT method uses value of the temperature 

difference obtained by subtracting TLB 

from TLM. NED Vol.352 (2019)

TBT TTT B −=Δ

●ΔＴＢＴ method
ΔTBT method uses value 

(ΔTBT) obtained by 

subtracting TT from TB. 

NED Vol.238 (2008)

●TB method
TB method uses information of TIN 

and TB. NED Vol.362 (2020)



2.2 Mechanism of leak detection method
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and TT 

decreases 

when the 

canister 

leaks and 

internal 

pressure 

decreases. 
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2.3(1) Evaluation of leak detection by ΔTBT method
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The leak amount ratio of 0.5% (2 kPa )

could be detected in the laboratory tests.
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The actual temperature can be calculated

from the test results by the transform

expression.

ΔTBT vs. Pressure

TT,TB vs. Pressure Leak Amount Ratio vs. ΔTBT

Actual Canister Evaluation

1/4.5 scale cask model

TBT TTT B −=Δ
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●Accident on cooling air 

(Closed inlet or outlet)

・By storm or tornado

●Helium leak from 

canister

・By SCC

・By Accident

When we establish the leak 

detection method using 

canister temperature, alarm 

notification of canister 

breaching will be issued 

automatically.

2.3(2) Remote Area Modular Monitoring (RAMM) for dry cask 
monitoring

*H-C Tsai, Y.Y. Liu and J.M. Shuler, “Remote Area Modular Monitoring (RAMM) of Dry Cask Storage Systems,” INMM 56th Annual 

Meeting, Indian Wells, CA, July 12–16, 2015

RAMM

RAMM was developed by ANL.

By setting RAMM for many 

concrete casks, we can manage 

them from distant place.

KEY!
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2.3(3) ＲＡＭＭ(net system)

CRIEPI test data is sent to 

ANL by RAMM.

Network 
Switch

CRIEPI
PC

ANL
PC

LAN
LAN

LANLAN

ANL and CRIEPI can share 

the test data online.

Y. Liu and H. Takeda, “Canister Helium Leak Detection based on Temperature Information using RAMM ,” Extended Storage Collaboration 

Program Winter Meeting November 4-7, 2019, Charlotte, NC



2.4 Data processing is investigated by using outdoor cask 
model tests
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TT

TB

TBT TTT B −=Δ

Small hole and long tube

・Diameter:0.1mm

・Length:10m

Relation between TT,TB and Pressure
Temperature 

fluctuation should 

be  removed from 

ΔTBT data.

Test data send to 

ANL by using 

RAMM.



3. Summary

◆Three leak detecting methods using temperature 
information were proposed.

◆The mechanism of the phenomenon was clarified.

◆The small leak could be detected in the laboratory 
tests.

◆A method to evaluate the temperature of the full-
scale canister was developed using test data of the 
scale model.

◆ANL and CRIEPI could share the data online.
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4. Future plan

◆Allowable leak amount will be presented.

◆Data processing for removing temperature 
fluctuation from data is being developed.

◆Algorithms of accurate leak detection are being 
developed.

RAMM for temperature monitoring appears 
promising for aging management of dry cask 
storage systems safely and easily, while 
offering assurance to the public.
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Thank you for your attention.
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RAMM

RAMM

RAMM


