




209 

Table 2 Ambient dose equivalent rates and microdosirnetric quantities evaluated at仕lemeasurement locations in the reactor building. 

Ambi巴ntdose equivalent rate 
Location 

Gamma-ray Neu仕on

μSv/hr μSv/hr 

A 3.940土0.21 0.310土0.82

B 106.8土2.67 3.830土2.25

C 39.79土0.84 3.371土1.96

D 27.74土0.80 31.13土7.45

E 26.97土0.45 0.364:1:0.06 

F 8.500土0.17 9.757:1:2.30 

G 92.03土1.03 789.9土22.7

H 31.49:1:0.36 49.05土1.54

I 943.0土14.0 3536土163

J 1079土3.00 3232土68.0

the equations (5) to (7) and the values are in Table 2. 
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Fig. 1 Absorbed dose dis仕ibutionsin Y 副社lemeasurement 
locations in the reactor building. a) Locations A:--E. 
b) Locations F~J. 
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yn YH Q 

keV/ドm keV/J.llIl 

3.35 13.17 1.07 

2.18 4.92 1.03 

2.46 8.80 1.09 

7.04 50.29 2.21 

2.29 3.74 1.01 

7.21 50.78 2.23 

26.84 76.67 7.11 

7.11 49.65 2.23 

15.98 68.91 4.40 

13.67 65.84 3.84 

Yn=L=同ω骨 (6) 

yぺ;的)dy (7) 

As shown in Table 2， at locations A~C and E where dose 
rates are dominated by gamma圃ray component， the 
absorbed dose-mean lineal energies are in the r組 geof2~3 

keV/!lm and it means that approximately a ha1f of the 
absorbed dose is delivered by events with lineal energy y 

values below 2~3 keVIドm.However， those values at 
locations D and F~J， where neutron con仕ibutionsare 

significant， are in the range of7~27 keVIμm. Similarly， the 
dose equivalent meatトlinealenergies for the gamma-ray 

dominant fields are roughly less than 10 keV/jlmand over 

50 keVIドmfor the latter. The mean quality factors are in 
the range of 1.01 to 1.09 for the gamma-ray dominated 

radiation fields and of 2.2 to 7.1 for the fields with 

significant neutron contributions. It is also noted that at 

location G neutron dose component is particularly high. 

The absorbed dose and dose equivalent distribution in y 

at G are shown in Fig. 2 comparing with those value at B， 
where gamma-ray doses are dominant. As shown in Fig. 2， 
the企actionof high LET dose equivalent is significantly 
greater than the low LET component at G， however， the 
radiation field at B is dominated by the low LET 

component below 10 ke VIμm. 
For the purpose of comparison， simi1ar measurements 
and analysis were made at the reference radiation fields in 

the KAERI. Figure 3 shows the absorbed dose and dose 
equivalent distributions for the D20 moderated 252Cf and 
the 241Am_Be sources. By comparing with Fig. 2， it is 
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Fig. 2 Absorbed dose and dose equivalent distributions in 
y at locations G and B. 
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Fig. 3 Absorbed dos巴anddose equivalent distributions in 
y at the KAERI neutron reference fields. 

found that the shape of dose distribution in y at location G 
is similar to that ofthe D20 moderated 252Cf source. 

The dose-mean lineal energies and the mean quality 
factors at the KAERI reference radiation fields are given in 

Table 3. In comparison with Tables 2 and 3， it is also found 
that the microdosimetric quantities of the field of point G 

and D20 moderated Cf source have practically the same 

values. It means that the characteristics of both radiation 
fields are similar without regard to the dose equivalent rate. 

N. Conclusion 
A TEPC was successfully applied to characterization of 

unknown mixed radiation fields. Microdosimetric 
quantities including the dose distribution in lineal energy 

and the mean quality factors were determined at several 
locations of interest in the reactor building of Wolsong 

Nuclear Power Plant unit 3 in operation. For comparisons， 
measurements were a1so made at the reference radiation 
fie1ds established in the KAERI. At 10cations in the reactor 
building where neutron component in dose equiva1ents are 

Table 3 The microdosime佐icquantities ofreference sources. 

source Q YD YH 

137CS 

keV/ドm

2.30 

30.32 

49.20 

32.53 

keV/f.Ul1 

2.50 

81.39 

85.98 

90.09 
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significant， the eva1uated mean quality factors were in the 
range of 2.2 to 7.1， while those values at gamma圃ray
dominant 10cations were essentially close to 1.0. 
The to01 and the ana1ysis techniques used in this study 
can be applied to characteriz組onof other mixed radiation 

fields which appear in spac巴orat the flight a1titudes and in 
the accelerator environment. 
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