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Chinnavilai in

Town District, Tamilnadu, India

Chinnavilaiio Town District Tamiloadu India

RPL glass dosemeter for the individual dosimetry

<€— Plastic container
< RPL glass dosemeter

Assembly for the indoor dosimetry

Locations of the indoor dosimetry

Radiat. Proc. Doci. 2011, 146(1-3), p314-7
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B B ARG HR i -0.11
i [EER 80,640 ~100 | 15.5 | 677 | o it o)
= F v 175k 1.00
15 ;i_E Je 17,433 40 | 25.6 | 1,836 ©0.3-1.9)
g RETERE laonaol| 19.4 | 127 [a70| o5 g
BREFIEESE 0.27
& |ZET 174,501 249 | 2.3 10,855 o &3 6o
> (‘r Boice et al. (2010) Radlat Res 173, 849-854 *QS%Eiﬁzﬁﬂ

BEFAROH L S &0 RE)

" | Y E 1Gydp1=Y)

= HRAR A | RIERE| BH |40 sk BREAER Y R

x (mGy) | F# (90MERERX[E)
RFDERE 0.97

& A5HED 407,301 19.4 1 127 14,770 | (997 g0)

wka et al. (2013)

Cardis et al. (2005) BMJ 331, 77-82
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AeterolRitd 54&

AFUTORMEZHELTNS
* Selfishness FID I
* Indifference RS ()
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BRADRN

* Lack of imagination

Jean Pictet
©2016 Arifumi HASEGAWA FMU
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[T AN R IHELVIKEE
[ZFANLND IR IIEHBIKE

ZIFANDNS | LEGELATADND [| BHARSALLY
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©2016 Arifumi HASEGAWA FIMU

Basic of human radiation effect

Radiation exposure
1. External

4~ Radiation Effects

2. Internal Lethal Dose ‘

i' fenfra' 17 1. Acute cell death
. Loca

5. Contamination Acute Radiation Syndrome

Source due to the cell death

1. Natural
2. Artificial

100f |%412. Chronic

Dose responsive Cancer Risk

Estimation 100 v due to the cell anomaly
1. Biological 4 -
2. Physical 3.Uncertain

W "+ «Occupational limit 50mSy,
. '-- atural bacl groun msv
Reference level settlement
for radiation risk control

Human response
1. Deterministic effects
2, Stochastic effects msSv

wwwww HASEGA

-111—




RO

-112—-



RO
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©2016 Arifumi HASEGAWA FMU

NEEKEO—EELTHEHREXEEN
HELT-

©2016 Arifumi HASEGAWA FMU.

HADRFAREREEILF

o NPP

mVoIcanic zone

http://maptd.com/worldwide-map-of-nuclear-power-stations-and-earthquake-zones/

©2016 Arifumi HASEGAWARM!

HEAKEN

« 20114 3B11H 14:46

EME > 24,524
SEE 15, 037
fTAHABEE : 9,487

(ZE®F ~20114%38148FT)

©2016 Arifumi HASEGAWA FMU

Tsunami (i) after the earthquake

Casualties : over 24,524
Dead: 15,037, Missing: 9,487
© 2016 Arifuri HASEGAWA FMU (As of May 14", National Police Agency)

REAKREXRERFAEEMN

Fukushima Daiichi NPP: 1F

©2016 Arifumi HASEGAWA FMU. TEPCO HP
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Fission products

Reactor Power (95%) @
Thermal neutron ° O
° A O O
= @
T
Fission "\ Fission products
o

235

Divide to two unstable element
both 90 and 130 mass number
NZ
Decay: stabilizing by emitting energy
(decay heat, radiation )

O O

©2016 Arifumi HASEGAWA FMU

Ceramics Materials: Processes, Properties and Applications

Radionuclides to watch

Nuclides (decay type) | Output Half-life Effect
133Cesium 6.79% stable X
135]odine(B) 6.33% 6.5 hours X short half-life
93Zirconium (B) 6.30% | 1.53E+6 years X short half-life
137Cesium(B/y) 6.09% 30 years o
99Tecnesium 6.05% | 210E+3 years X long half-life
20Strontium(p) 5.75% 29 years (@)
31)odine(B/y) 2.83% 8 days (@)
147Brometium 2.27% 2.6 years Xlow energy
19Summarium 1.09% stable X
2%]odine 0.66% | 15.7E+6 years X long half-life

L Half-life; several days years, vaporize not heavy material

wrmpswncns—r /KB RFIROEE

ERFRE L5 BRFFRENER )T I8—TLyir—_yt)L:RPV)
~

~—

tRIls (core)
a3k

/ \ o —

BIBR(FSATIL:D/W)  EHIHRIE (BT yiarFriN:s/c)

Boiling Water Rector Systems, Rector Concept Manual, USNRC Technical Training Center $5 20 %
©2016 Arifumi HASEGAWA FMU

fFib AR DB FE

INES

©2016 Arifumi HASEGAWA FMU

RFIFEEDKREH

©2016 Arifumi HASEGAWA FMU.

IREHEME DRI DHREL

1-131 concentration of the air (land surface) ‘ l Cs-137 concentration of the air (land surface)

©2016 Arifumi HASEGAWA FMU.
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Fukushima comparison to Chernobyl and Three mile island

Fukushima Daiichi

Date of incident March 11, 2011

Rating on the INES* Level 7
Type of reactor BWR
First online March 1971
Initial cause Design? Preparation?

Natural disaster
Station blackout
Loss of cooling

Chernobyl
April 26, 1986
Level 7
Graphite-moderated
reactor
March 1984

Human error
Criticality
Fire and explosion

Three Mile Island
March 28, 1979

Level 5
PWR

December 1978
Equipment failure
Human error
Leakage of the coolant

11/Mar  15/Mar Affected reactors 30f6 1ofa 1of3
The National Diet of Japan, the Fukushima Nuclear Accident Independent Investigation Commission. The official report of the * NES |nternat|ona| Nuc'ear Event Sca|e
©2016 Arifumi HASEGAWA FMU _ Fukushima Nuclear Accident Independent Investigation Commission : executive summary, 2012, http://ci.nil.ac jp/ncid/8809744303 ©2016 Arifumi HASEGAWA FMU Modify http://www japanecho.net/311-data/ 1016/
BREFGERERD)
*E A NT H /& :/Hv:
= sy
Fukushima Daiichi Chernobyl Three Mile Island b ‘ wE H faadicd
Outcome * Meltdown * Uncontrolled = = =
» Breach of fission during * 45% of the reactor EAEE MEERIRIBILIEE
containment vessel explosion and fire core melted down
« Nocontainment |° Emergency venting
vessel! . l[}l:"c‘gn(teainment . +
N,
Soil contamination 8 BE %y .1‘,'2;.' ’ EE
Radionuclides in the reactor core released to the environment 4 ‘ BEHE
Response Emergency cooling Extinguishing fire Coolant pumping B« o = -]
with sea/fresh water .L°"g’te”;‘ enclosure | rabilized the situation. RAEARFE <> BEEXFHR
Long-term !,r;;g;;rﬁazusu Core unseal (1984) = —
containment and fuel | (Unit 1-3 continued to | Fu€l removal (1990) | gﬁi;ﬁt’:ﬂi&n“ | | K%m:-‘%ﬁl‘ﬁ
. Decommission (1993)
removal run after the accident. )
Amount of 370,000-630,000 TBq 5,200,000 TBq 93,000 TBq (noble gases) | o e
radiation leakage | (lodine-131 equivalent) (lodine-131 equivalent) | 0.56 TBq (radioactive iodine) Efﬁm&% ""’h \‘
ARS (Fatalities) 0(0) 134 (28) 0(0) «< i“t’, 9*
Evacuees 213,000 116,000 urgent Advice but no order M' S
(stepwise) 220,000 long-term 200,000 (voluntary)
©2016 Arifumi HASEGAWA FMU ©2016 Arifumi HASEGAWA FMU

*EA K==

BEFHhEEHER [+

=(=4&B)

WEHR K EER | e —RNEEER

BE-mi- A REE | 55

e

7

[ |

©2016 Arifumi HASEGAWA FMU.

2) REAREZRIR T TR B ERELC
SNT-HER. BHCRHEENRELS:

©2016 Arifumi HASEGAWA FMU.

-115-




RO

AN TORSHH

©2016 Arifumi HASEGAWA FMU

BHEEC LD (BT o= ELNELN) B

NERBERULESABED R EH
- B RIEGREEB-ER

- R O0AFZRDIET

- ER.OBEORERES. BBODISE

©2016 Arifumi HASEGAWA FMU

“Was the evacuation risk from nursing-home after the
Fukushima accident higher than the radiation risk?”

Loss of Life Expectanci %LLE)

A ——

The health risk associated with the rapid evacuation of
elderly residents from nursing care facilities after the
Fukushima accident was 2-to 10 times higher than the
radiation risk of the reference levels for evacuation that are
recommended by the ICRP.

©2016 Arifumi HASEGAWA FMU PLoS One 2015;10:e0137906.

B LR
REERDOLER
BHEETREONERBEUERABERTCELLR
2011-2012 (after the disaster)

2010-2011 (before)

(in'The evacuation area when the disaster occurred)

©2016 Arifumi HASEGAWA FMU Yasumura, et.al., Fukushima J Med Sci.60, 2, 2014

3) iz (B2 EFRIAFIA BRERL =,
(#E8R) B2WIEERES IXRRELT=

©2016 Arifumi HASEGAWA FMU.

974 e ok 2t
Hh 355 S % O AR 4R

©2016 Arifumi HASEGAWA FMU Shigetomi S, Futaba Kosei Hospital, http: family.or.jp) y poto/repo-g130.htm
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©2016 Arifumi HASEGAWA FMU.

BARMGELEESDORE

©2016 Arifumi HASEGAWA FMU

BEFR+FRIEREROHELY

REMAT; Radiation Emergency Medical Assistance Team

20095 : BN DRF AKEERIEE B HIICERIL
ERNE—DRFAKEERIEFT—L

— National Institute of Radiological Sciences
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Figwe 2. Dose rate at 10 cm distance from a mdioactive
surface as a function of area of surface coatamination.
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« 172,000 people living within 30 km of the Fukushima

* two-thirds of the world's 211 power plants have more \

« all but five plants have more than 1 million people

FEFHAREMIAOEEMICEET S

437 nuclear power plants in the world
Daiichi plant, who have been forced or advised to leave
people living within a 30-km radius

152 nuclear power plants have more than 1 million
people living within 75 km as Fukushima

Fukushima
dalichi NPP.

within 150 km
Population within

75km of NPP
e <0.5
© 0.5-1.0
-2.5
-5.0

[

. >20 (millions)

Butler D. Nuclear safety: reactors, residents and risk. Nature 2011; 472: 400-1
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