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Over 70,000 live in evacuation 7 years after
Fukushima disaster

nhua

TOKYQ, March 11 (Xinhua) -- More than 70,000 people are still living a:
years following triple disasters that hit Fukushima and its neig]

.




M+

EEA 24) wAks 220 2

Table 1. Classification of fission products (FP).

- Move short distance in the environment

Group Major elements Characteristics for leakage and transport | Leakage rate (>2350°C)
- High volatility
Volatile FP - Very easily leaked from fuel pellet o
(+noble gas) e by Ly g e U Move very long distance in the L
environment

- Medium volatility

Semi-volatile FP | Mo, Ba, Rh, Pd, Tc - Easily leaked from fuel pellet 50-100%
- Move long distance in the environment
- Low volatility

Low-volatile FP Ru, Ce, Sr, Y, Eu, Nb, La | - Difficult to be leaked from fuel pellet 3-10%

- Move short distance in the environment

i : - No volatility
Non-volatile FP Zr, Nd, Pr - Very difficult to be leaked from fuel pellet Not measured
- Di i i - 0
Actinides U, Pu Different leakage depending on nuclides U: at most 10%

Pu: less than 1%

2 LS S, “Radioactivity release from the Fukusima accident and its consequences: A review,” Progress in Nuclear Energy, 74 (2014) 61.
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Table 2. Summary of source terms released into the atmosphere from units 1-3.

133¥ @ 131 137Cg
Half life, ti/2 5.2 day 8.0 day 30.2 yr
Decay constant (0.693/t1/2), (1/sec) 1.54x10° 1.00x10% 7.27x10710
Isotope 7.80x1024 6.40x1024 (1.05-1.13)x10%7
number
Inventory Activity (Bq) 1.20x10%° 6.40x101® (7.60-8.20)x10%/
Mass (kg) 1.7 1.4 238.8-257.0
Activity (Bq) (0.60-1.90)x10*° (0.7-5.0)x10% (1.0-5.0)x101%6
Source term into
the atmosphere, Bq ) ) )
(Release into the Mass (kg) 0.85-2.7 0.015-0.11 2.9-17.0
ocean not included)
Fraction (%) 50-159%) 1.1-7.9 1.2-6.6

2 LS S, “Radioactivity release from the Fukusima accident and its consequences: A review,” Progress in Nuclear Energy, 74 (2014) 61.
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Thor Energy

Thorium Fuel: Second round of test irradiation underway in Norway

- I FA_790 (Th or E ne rgy —c');! E_:|I ) : % 2 7H Oslo, NorwaThe second phase of a five-year trial-operation of thorium based

nuclear fuels Yras-eommemeed in Norway. An international consortium established* in 2011 and led
by Thor Energy is undertaking a sophisticated test-irradiation campaign in order to quantify the
. . . . performance of the fuel and to qualify it for commercial use. The first thorium fuel specimens were
u P| n #08 . k" E-I' n—! O | _)|\_ Aél _)|\_ 7E:| x‘” (O . 6Wt%S| 'T| 'O) loaded into the Norwegian fuel-testing reactor operated by the Institute for Energy Technology in
. Halden in April 2013, and the second round, now under way, is intended to verify test results and is
+ CrAl Felcr Coated Zry Cladd | ng a further step towards commercializing thorium as a supplement fuel in conventional nuclear
reactors.
H . AL
u Pl n #11 . g' _—'|— EI | _+_ )%I _+_ 7E:| x'” (5VO I %C I’) The second phase of thorium irradiation in the Halden reactor consists of 12 fuel pins in a new, fully
. instrumented test fuel rig. It consists of three variants of ThAdd fuel, which are uranium-based pins with
+ CI’A| Coated Zry Cladd | ng small fractions of thorium, four refgrgnce pins as well as two pins with Accident Tolerant Fuel from Korea

Atomic Energy Research Institute§ KAERI. [he irradiation will produce a great deal ok unique data from a
number of parameters that describes how the fuel ceramic behaves as it operates for long periods in a
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M. Tonks et al. / Journal of Nuclear Materials 504 (2018) 300—317
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UO, &~ZA|: L0 A Crack &/d

« Crack ¥/d: T, <1000°C (Elastic region)
 Crack H|=M: T., >1000°C (Plastic region)

T.,<1000°C T.,>1000°C

Fig. 2. Schematic geometry of cracked fuel pellet and each annulus.
Y.-H. Koo et al. / Journal of Nuclear Materials 209 (1994) 62-78
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M2te] ol 4E 8 (20kW/m)<0.24 fy,,

- U0, 2ZH| (ZE ZHOIM 7IHLE): WEE=fo,
» Hi2H (24% M(ZHE )M UE): HEE<0.24 fy,

Linear power: 20kW/m, T, <1000°C, number of cracks(n.): 10
Pellet radius(r): 4.1mm, pellet height(h): 9.8mm
Cell size(2r,): 115.19 um, cells/area: 132.90/mm?

Total surface area: 2nr?(top/bottom)+2nrh(outer)+n, 2rh(cracked area) =1161.5 mm?
Total number of cells in a pellet: nréh / (4nr 3/3) = 649910
Total number of cells exposed to the open surface: 132.90 x 1161.50 = 154363

Fraction of cells exposed to the open surface in a pellet: 154363 / 649910 = 0.24
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- U0, 2ZH| (ZE ZAFZ0IM 7|HILS): *§§= fuo,
» H2H9) (17% L(AFER)0IM 2 LE): WEE< 047 fyo,

Linear power: 20kW/m, T, <1000°C, number of cracks(n_): 10
Pellet radius(r): 4.1mm, pellet height(h). 9.8mm
Cell size(2r,): 345.10 pym, cells/area: 14.72/mm?

Total surface area: 2nré(top/bottom)+2nrh(outer)+n, 2rh(cracked area) =1161.5 mm?
Total number of cells in a pellet: nr¢h / (4nr2/3) = 100776
Total number of cells exposed to the open surface: 14.72 x 1161.50 = 17097

Fraction of cells exposed to the open surface in a pellet: 17097 /100776 = 0.17
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