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Measurements of Neutron Spectra and Doses
Inside and Outside the Containment of a Power Reactor
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Abstract : The neutron gectra and the neutron dose equivaent rates indde and outside the
containment of a power reactor were measured with two multi-here sectrometer systems
that the central detectorsare a gherica goldfoil and asphericaI3He proportiona counter , re-
ectively. The regponse functions were calculated by MCNP code, and M IEKEB code was
used for unfolding. Some experiments were done in order to verify the accuracy of the calcu-
lated regponse functions of these systems. The measured results were compared with the cal-
culated results. It is shown that they are accordant in their uncertanties.
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Fig.2 Calculation model of response f unctions
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Table 1 Neutron dose equivalent rates of?** Anr Be and®®>Cf neutron sources
/gsv-hY
/st /cm
/
KhrBe 2.70 x 107 120 210 212 0.990 6
& 6.98 x 107 140 393 373 1.053 6
2 250 630 keV
Table 2 Comparison of responses of two multisphere spectrometer sysemsat 250 and 630 keV
/ A = Rep 31 B = Ra 3/
Req/ CM®  Rea/ cm? e Al B
keV /cm Rep Au Rea Au
250 He 100 14.187  2.520
(5. 276) (5.143) 1.026
50 10.755  0.490
630 te 100 3.195  2.368
6. 063 5.071 1.196
100 0.527  0.467

100 cm
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Fg.6 Measured neutron gecta insde and outsde the containment
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Table 4 Neutron dose equivalent rates
inside the containment

/US-h'Y

3
Table 3 Neutron dose equivalent rates outside the containment
)
(2 6.87x10°2
(2 6.30x10" 2
3) 2.75%10° 2 3x10°2 11x10°2Y
(4 2.07x10°1
(5) 1.11x10°*
(6) 1.431 1.76
(7) 1. 106 1.24
(8) 3.29%x10°2
(9) 1.75x10° 2
0 1.7x10°2?
(10) 1.18x10° 2
(11) 8.67x10°°
1) (1
2) (8 (11)
10 %

5

(1)
(2
(3
(4)
(5
(6)
(7

9. 030

1.043

8.525

8. 247

72.781

9.941

15. 049

Table 5 Uncertainty analysis of the measured neutron dose equivalent rates inside and outside the containment
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