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Abstract

From measured results of the neutron fields at some principal places within the containment
building in a CE type nuclear power plant in operation, the radiation exposure of a warker to the
neutron at there was evaluated and the equivalent dose reflecting new recommendation (ICRP 60)
was compared with that doing the old one (ICRP 26). The measured neutron field was also
compared with calibration neutron field. From the analysis, the following conclusion was obtained:
the average neutron radiation weighting factor according to new recommendation is 2.41 to 2.71
times higher than the old one. The average neutorn radiation weighting factor at the measured place
was similar to that at calibration neutron field. The average neutron energy at measured place was
between 42 and 158 keV and higher than that of calibration field of 500 keV. So, the measured
equivalent dose in nuclear power plant could be overestimated compared to the real equivalent

dose.
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Figure 1. neutron energy spectrum from spontaneous fission
of **Cf. Solid line is N~e*** sinh V2E [4] and
dot line is N~e ™" * sinh+/2.926 E [5].
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Figure 2. Energy flux of neutron emitted from **Cf and
moderated by D,0.
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Table 1. Mean energies of neutron emitted from neutron
source

Source type Mean nc(a&t;?/r)l energy

Am-Be (a,n) 41
Am-B (a,n) 2.8
(spontanzjocl:lfs fission) 22
Moderated **Cf 0.5
Am-F (a,n) | 15
Am-U (a,n) 0.5

Research Reactor[2] 6.0x10° 1.4 x10*

PWR[7] 9.2 x10° 3.0 x10"
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Figure 3. A comparison between radiation weighting
factor of ICRP 60 and radiation weighting
factor (quality factor) of ICRP 26 for neutron
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Figure 4. BMS (Bonner Multi Sphere) Spectrometer. The
BMS Uses °Lil(Eu) Scintillation detector and 2,
3, 5, 8, 10, 12 inch moderator to detect broad
energy range of neutron.

Figure 5. The neutron response function of the BMS with
various type of high density polyethyl ph

Figure 6. The places on the 142ft floor within containment
building at which neutron flux was measured in
nuclear p plant, Young} g unit 3.

figure 7. The places on the 122ft floor within containment
building at which neutron flux was measured in
nuclear power plant, Youngkwang unit 3.
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Table 3. Neutron fluxes, average neutron energy at
measured place on the 142ft, 122ft, 100ft floor

with containment building in nuclear power
plant, Youngkwang unit 3.

{ * ] } A [ FHE@-or-s) | FFAUIR (keV)
‘_ h 142A 391 45.0
— i 142B 467 65.4
Y C O 142C 819 79.9
142D 1392 158.4
122A 847 61.1
- 122C 1411 70.3
e 100A 3462 33.0
Figure 8. The places on the 100ft floor within contai t 100¢ 4047 420
building at which neutron flux was measured in ks 1,626 69.4
nuclear power plant, Youngkwang unit 3.
Table 4. Dose equivalent, equivalent dose, average quality
1000 factor, average radiation weighting factor at
100 measured place on the 142ft, 122ft, 100ft floor
10 with containment building in nuclear power
1 plant, Youngkwang unit 3.
s O e g |FRF WA Srpae | A
i _ luta (#sv/h) | ZH(Q | (uSv/h) | 7HEAI (W)
8 e 1 1424 | 327 | 361 88.4 9.7
g IS 142B | 489 | 417 1304 111
2 o ——122a 142C | 937 | 441 241.6 114
€8 142D 268.3 5.87 648.2 142
169 122A 69.6 3.52 1774 9.0
[ P P e P P S PR 122C | 1292 | 375 | 3362 9.8
energy (MeV) 100A | 254.0 3.29 689.3 8.9
Figure 9. Neutron fluxes at various places on the 100ft, 100C 399.0 3.50 1,072.6 9.4
‘ljii::',l;42ft floor within the containment %‘ﬁ" 161.9 4.01 423.0 104
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Table 2. The measured results from BMS at various places on the 142 ft, 122 ft and 100 ft floor
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ithin the

"
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building of nuclear power plant, Youngkwang unit 3. In table, ball type b means bare, that is, without any high
density polyethylene sphere and c does cadmium, that is, only with cadmium.

Place A on the 142 ft floor Place B on the 142 ft floor
ball | time(s) counts cps (%) ball ] time(s) counts ps (%)
b 200 5851+ 88 2926 = 044 1.50 b 300 9298 + 112 3099 = 0.37 120
c 500 3760 + 82 752+ 0.16 2.18 c 500 4515+ 91 903+ 0.18 202
2 100 5801 = 100 5801 + 1.00 1.72 2 150 10339 + 125 6893 + 0.83 121
3 100 7653 = 106 7653 = 1.06 1.39 3 150 13930 + 142 9287 = 0.95 1.02
5 150 9695 + 114 64.63 = 0.76 1.18 5 150 12330 + 132 8220+ 0.88 1.07
8 300 6609 = 97 2203+ 032 147 8 300 9006 + 114 30.02 + 0.38 127
10 500 4786 + 96 957+ 019 201 10 400 5873+ 98 1468 + 0.25 1.67
12 1000 3466 + 86 347+ 009 248 12 800 3750 + 84 469 + 0.11 224
12 400 4594 = 133 1149+ 0.33 290 12 300 12099 = 379 4033 = 1.26 313
Place C on the 142 ft floor Place D on the 142 ft floor
ball | time(s) counts cps (%) ball | time(s) counts ps (%)
b 100 5632+ 94 56.32+ 094 167 b 100 7030 + 106 7030+ 1.06 151
c 300 4647 + 87 1549 0.29 1.87 c 200 4595 + 98 2298 + 049 213
2 100 12042 + 131 12042+ 131 1.09 2 50 9361 + 116 18722 + 232 1.24
3 100 16089 154 16089+ 1.54 0.96 3 50 14042 + 136 28084+ 2.72 097
5 100 14268 + 142 142.68 = 1.42 1.00 5 50 13905 + 142 27810+ 2.84 1.02
8 100 5236+ 91 52362 091 1.74 8 50 5777+ 98 11554 + 196 1.70
10 200 5306+ 95 2653 048 1.79 10 150 11754 + 137 7836+ 091 117
12 500 4415+ 91 883+ 0.18 2,06 12 300 6861 + 105 2287+ 035 153
Place A on the 122 ft floor Place A on the 100 ft floor
ball | time(s) counts cps a(%) ball | time(s) counts ps (%)
b 100 8303 + 144 8303+ 144 1.73 b 50 13554 + 229 27108 + 4.58 1.69
c 100 1588 + 92 1588+ 092 579 c 100 6687 + 221 6687+ 221 3.30
2 100 13296 + 161 13296 = 161 121 2 50 26548 + 262 53096 + 524 0.99
3 100 15500 = 182 15500 182 117 3 50 34443 + 282 688.86 + 564 0.82
5 100 11405 + 155 11405 155 1.36 5 50 27090 + 258 54180+ 5.16 095
8 200 7586 + 156 3793+ 0.78 206 8 100 17891 + 261 17891+ 261 1.46
10 400 7516 = 191 1879+ 048 254 10 200 17554 = 314 8777+ 157 1.79
12 1000 6353 = 232 635+ 023 3.65 12 500 12446 =+ 377 2489+ 0.75 303
Place C on the 122 ft floor Place C on the 100 ft floor
ball | time(s) counts cps (%) ball | time(s) counts cps a(%)
b 100 12555 + 144 12555+ 144 115 b 100 37181 + 391 37181+ 391 1.05
c 300 7369 + 155 2456 + 0.52 2.10 c 200 17842 + 378 8921+ 1.89 212
2 100 22723 + 195 22723+ 195 0.86 2 100 75940 + 477 75940 = 4.77 0.63
3 100 26972 + 200 269.72 + 2.00 0.74 3 100 98140 + 509 98140+ 5.09 0.52
5 100 20752 + 181 20752+ 181 0.87 5 100 79997 + 475 79997 =+ 4.75 0.59
8 200 14008 + 162 7004 = 081 1.16 8 100 26791 + 321 26791+ 321 1.20
10 200 7911 + 136 39.56 + 0.68 172 10 150 18929 + 336 12619+ 224 1.78
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Figure 10. The radiation weighting factor of neutron
according to ICRP 26 and ICRP 60 and their
ratios at measured place in this study.
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