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Table 2 Dose Equivalent Rates around EVTM 

Dose Equivalent Rate 
Measurement Radiation (μSv/h) 

C/E 
Point Ray Calculated Measured 

Value(C) Value(E) 

① 
Neutron 2.5 7.0 0.4 

Gamma 4.7 3.3 1.4 

② 
Neutron 0.82 2.5 0.3 

Gamma 102 179 0.6 
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Table 1 Neutron Dose Equivalent Rates around IVTM 

Neutron Dos巴Equival巴nt

Measurement Rate (μSv/h) 
C/E 

Point CaIculated Measured 
Valu巴(c) Value(E) 

① 2.5 2.1 1.2 

② 0.1 1.3 0.1 

③ 54 52 1.0 
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Fig.7 Measurement Points around Fresh Fuel Assembly 

rem-counter and SSTD were used for neutron measurement， 
and an ionization chamber survey-meter and film dosimeters 

were used for gamma-rays. 

The representative measurement points around one 合eshfuel 

assembly are shown in Fig. 7 and measured values are given 

in Table 3. For the仕eshfuel storage rack， this information is 
in Fig. 8 and Table 4. 

The uncertainty ofthe measured value was about 1~2% for 

neutrons， and was about 1 0~20% for gamma司 rays.

[180' direction] 

--EL43m 

EL42.35m 

IV. Calculation Method 

The dose equivalent rates around the IVTM and the EVTM 

were ca1culated using the neutron and gamma-ray f1uxes and 
the neutron and gamma幽 energydependent dose equivalent 

coefficients. The neutron and gamma-ray f1uxes were ca1cu¥ated 
based on the FBR shielding analysis methods. Firstly， 100-

group neutron effective cross-sections and 20・groupgamma-

raye仔ectivecross-sections were made using the RADHEA下

V3(1) code system with the JSD-J2(2) and the JF下J2(2)cross-

Fig. 6 Measurement Points around Coffin A of EVTM 

2. Dose Equivalent Rate Measurements around one Fresh 

Fuel Assembly and the Fresh Fuel Storage Rack 

The shielding performance test for the仕eshfue¥ storage 

rack was carried out using 24仕eshfuel assemblies， ofwhich 
the fuel material composition is known. In order to know the 

source strength precise¥y， a measurement of dose equivalent 

rate around one fresh fuel assembly was also carried out. A 
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Fig. 11 Calculated Neutron Dose Equivalent Rate Distribution 
around Fresh Fuel Storag巴Rack
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Fig. 10 Calculated Neutron Dose Equivalent Rate Distribution 
around EVTM 
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assembly were measured. The neutron and gamma-ray dose 

equivalent rates around one合eshfuel assembly and the仕esh

fuel storage racks locating 24合eshfuel assemblies were also 

measured. These measured values were compared with values 

calculated based on the FBR shielding analysis methods. 

The differences between the measurements， the calculations 

and the design margins of these fuel handling and storage 

systems were assessed and basic data for shielding perfonnance 

were obtained. 
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around the fresh fuel storage rack is shown in Fig. 11. The 
calculated values at the measurement points are given in Table 

4. 

百lecalculated neutron dose equivalent rates around the fresh 

fuel storage rack are larger than the measured values by factor 

ofabout 2. 

VI. Discussion 

The dose equivalent rate at the nearest point to the lVTM 

for human access on the operating floor (evaluation point in 

Fig.1) is estimated to be 2.7μSv/h using the C/E value for 

neutrons at③ in Table 1， and the design margin for the 
shielding structure is derived to be 37. 

The dose equivalent rate at the nearest point to the EVT恥f

for human access (evaluation point in Fig.2) is estimated to be 

6.4μSv/h using C/E value for neutron， and the design margin 
for the shielding structure is derived to be 16. 

The dose equivalent rate at the entrance point ofthe仕esh

fuel storage rack (evaluation point in Fig.3) applying the C/E 

value， if all of the 50 rack position were filled with the fresh 
fuel assemblies， is estimated to be 0.012μSv/h. The design 
margin for the shielding structure is derived to be 800. 

VII. Conclusion 

The neutron and gamma-ray dose equivalent rates around 

the IVTM and the EVTM containing the neutron source 
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