Development of

a Car-borne Survey System,
KURAMA
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Nuclear Disaster

Radiation Map is Essential

® Contamination

® Exposure Dose

® Fvacuation



http://ramap.jaea.go.jp/map/map.html
http://ramap.jaea.go.jp/map/map.html

Monitoring Scheme in Fukushima

Based on an Exclusive Network
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Nuclear Accident in Fukushima

Critical Damage on Monitoring Scheme

Nuclear
Reactor

Monitoring by Human






KURAMA

(Kyoto Univ. RAdiation MApping System)

® Mapping Quickly, Precisely, in Wide Area
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System Configuration

Monioring ﬂ

Car

Server/Client
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Monitoring
Car
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In-vehicle Part

Measure, Store, Transmit Air Dose Rate

MAKUNOUCHI

(Interface Box) Survey Meter

W-CDMA
Mobile Router

Laptop PC
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In-vehicle Part

Measure, Store, Transmit Air Dose Rate
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KURAMA on a Car

Attatched to
Grip




Data Communication

Poor Coverage by Mobile Network

Fukushima
Nuclear
Power Plant



Dropbox

® Frequent Sync

® Sync under Intermittent Connection
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“Data Center”

Mobile & Could

Detailed Analysis



Visualization on Google Earth
Dynamically Generating KML File by Apache & PHP

. ¢ .
g .
- : - A% i
’ ol J
5 =2 e - e / ,,\2- 4
B - ~ - _'.'.-_.9{,'» ' - g
= o~ A X TR
i
— p 20 P
- =
_— - -
— ~ ,
g
H . "
2 '
(N :
e "~
\ ) o o~y |
- " . . V' ",
| e . < o g4
> -~ B % . ‘
R SN < > #
. . : |
» N . . ‘
e\ N
‘ :
ﬂ‘_ & - b 1
b -
s
T, T
A e .
~ 0 h
: ,\):_-.:7 7
T WA N R &
’ e e \IONER
L. n - A - . o e
=il ’ < N ¢ ~ o : ';x“
| “f "l s Y ; - 3 2 O



Field Test with

Fukushima Prefecture
Driving around 20,000 km for Two Weeks




Result

Confirming Usability, Establishing Procedure,
Finding Problem
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Fukushima Prefecture
Precise Mapping for Every Municipality

http://www.pref fukushima.jp/i/soukoukekka.htm
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http://www.pref.fukushima.jp/j/soukoukekka.htm
http://www.pref.fukushima.jp/j/soukoukekka.htm

Ministry of Education, Culture, Sports,
Science & Technology (MEXT)
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If KURAMA Becomes
Small & Autonomous...

Continuous Monitoring in Living Area by Buses, Bikes etc.



Prototype of KURAMA-II

NI CompactRIO & FPGA Programming

Shaping Amp

Csl
Detector



Hamamatsu Cl12137

Compact, USB-bus Powered Csl Detector




KURAMA-II

NI CompactRIO & Hamamatsu C12137




KURAMA-II

Placing inside a Toolbox for Handling




KURAMA-II on City Bus

In Cooperation with Fukushima Kotsu Co. Ltd.




Field Test on a City Bus

Field Test in Progress since Dec 20I I
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Third Measurement by MEXT
in March 2012

|00 KURAMA-II Operated
in Eastern Japan

Legend
Air dose rate over 1 meter above ground
)

Background image: Denshi Kokudo

X This map includes air dose rates due to natural radionuclides.



Third Measurement by MEXT
in March 2012

|00 KURAMA-II Operated
in Eastern Japan

Scalability Proven

Legend
Air dose r 1 meter above ground
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Third Measurement by MEXT
in March 2012

|00 KURAMA-II Operated
in Eastern Japan

Scalability Proven

Fourth(Finished) Aug. 2012
Fifth(in progress)
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To the Public

Ready for Smart Phone

Radiation Attenuation Rate
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Future
KURAMA & KURAMA-II




KURAMA-II on Bike




KURAMA-II on Bike

Cl2137
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KURAMA on Foot

With Differential GPS

DGPS
Antenna “79ES

Tablet PC
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Mapping in Rice Field
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Mapping in Rice Field
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Expected Application

Collecting Contamination Data

Internet/

Sharing Data
with Authorities,
Laboratories

Surveys by Farmers
for Their Own



Perspective

Measuring around Living Areas on Daily-basis, with Ease

Survey Everyday Precise Map




“Eye” for the Area

Confirm Safety and Giving Relief by KURAMA
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“Eye” for the Area

Confirm Safety and Giving Relief by KURAMA




“Eye” for the Area

Confirm Safety and Giving Relief by KURAMA
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“Eye” for the Area

Confirm Safety and Giving Relief by KURAMA

i 4 4 : N 20! . ’ 8 3 ~ ~

. - — - -
301343 » - a1 B A8TIoc - @R 10cah T = . o o o e~ o
2012848 S P W . . R 140487696" <« WA 105y SV R NG S N RE 594



“Eye” for the Area

Confirm Safety and Giving Relief by KURAMA




“Eye” for the Area

Confirm Safety and Giving Relief by KURAMA




“Eye” for the Area

Confirm Safety and Giving Relief by KURAMA




“Eye” for the Area

Confirm Safety and Giving Relief by KURAMA
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l essons | Learned

In a Crisis like We Experienced...

Disaster Strikes when You Least Expect It
Analyze Situations, then Act BEFORE Requested
Authorities Can’t Do Little Beyond Prepared

Difficulties Exist in Organizing Measurement & Data

There Must be So Many Things
Control System Community Can Contribute
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