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Analysis of IAEA individual monitoring intercomparison for external radiation exposure in Asia and
the Pacific region in 2018
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[ Abstract) Objective To acertain the monitoring level for individual external radiation exposure
in the Asia-Pacific region, analyze the problems existing in individual monitoring, raise the capability of
individual monitoring, and improve the quality management system. Methods The inter-comparison result
were analyzed for each of exposure scenarios in terms of relative error, negative relative error ratio,
coefficient of variation, and intrinsic error. The overall result were analyzed with respect to the distribution
of R for each exposure scenario and each participant. As a result , discussions were made of the problems
and advises by referency to the relevant standards and technical guidelines. Results Totally 30 individual
monitoring services from 21 countries participated in this regional intercomparison. The response R of all
measurement result is in the range of 0. 67—1. 50, with an average value of 0. 96+0. 16 (10). The relative
errors of the overall measurement values for four exposure scenarios were 15.5%, 16.4%, 19.1%, and
16. 6% respectively. The median of R for each exposure scenario is close to the average, up to 1. 0. There
are 15 participants with a response distribution bias of less than 1.0, accounting for 62. 5% of the total.
Conclusions All the participants provided results that were within the acceptable limits. However, there
are some problems in the calibration, quality control and uncertainty analysis. Capability of individual
monitoring and quality management should be further improved through a combination of strengthening the
traceability of the value and the diversity of verification and calibration, being aware of exposure scenarios
and optimizing performance of dosimeter, and evaluating uncertainty scientifically.

[ Key words ] External exposure dose; Individual dose monitoring; Dosimeter;

Intercomparison
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Table 1 Basic information on exposure scenarios

e ﬁfé;% P Mg H, (10) X RAHE B
B3 A (mSv) (%, k=2)
1 v 37Cs 0° 3.18 6
2 v 1375 20° 3.21 6
3 X 70 kVp+4 mm Al  0° 5.44 6
4 X 70 kVp+4 mm Al 20° 5.34 6
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Table 2 Summary of "*’Cs intercomparison results

0° (n=5) 20° (n=5)

5% HIRER =N AT 5 &4 HURRRIEN AT AR ESEE)

(mSv) W (%) R (% RE (mSv) WE (%) FE (%) TR2E
1 3.70+0. 15° 16.2 4.1 Vv 3. 60+0. 08* 12.0 2.1 V4
2 3.190.05 0.3 .5 x 3.200. 04 -0.4 1.2 x
3 3.25+0.13 2.2 4.0 x 2.92+0. 18° -9.2 6.0 Vv
4 2.78+0. 16° -12.6 5.9 VvV 2.78+0. 11° -13.4 3.9 Vv
5 3. 54+0. 05° 11.3 1.5 vV 3. 480. 04° 8.4 1.3 VvV
6 3. 0320. 06* -4.7 2.0 Vv 2.99:0, 14 -7.0 4.7 Vv
7 2.80+0. 07° -11.9 2.5 Vv 2.82+0. 04° -12.1 1.6 vV
8 2.39:0. 12° -24.8 4.8 Vv 2.32+0. 01" -27.8 0.6 Vv
9 3.250. 17 2.3 5.2 x 3.250. 17 1.2 5.1 x
10 3.21£0.07 0.9 2.2 x 3.30+0. 12 2.8 3.8 x
11 4.08x0. 01 28.2 0.1 Vv 4.08x0. 01 27.2 0.1 Vv
12 3.43+0. 08" 8.0 2.4 vV 3.56+0. 16° 10.9 4.5 Vv
13 2.52+0. 14 -20.6 5.5 Y4 2.52+0. 26" -21.6 10.2 Vv
14 3.120. 11 -1.8 3.4 x 3.09+0. 10 -3.9 3.3 x
15 2.300. 32° -27.8 14.0 Vv 2.230. 09* -30.6 4.1 Vv
16 2.44+0. 09° -23.3 3.7 Vv 2.42+0. 08° -24.6 3.5 Vv
17 3. 60+0. 05° 13.3 1.4 Vv 3.61x0. 05° 12.5 1.5 Vv
19 3.18x0.03 0.1 1.1 x 3.190. 02° -0.7 0.6 Vv
20 2.49+0. 09° -21.8 3.6 Vv 2.47£0. 29" -23.2 11.6 vV
21 3.28:0. 10 3.3 3.0 x 3.45+0. 06 7.4 1.8 Vv
22 2.82+0. 26" -11.3 9.3 Vv 2.72+0. 18" -15.3 6.4 Vv
23 3.43:0. 10 7.8 3.0 Vv 3.40+0. 17 5.9 5.1 x
28 2.35+0. 08" -26.0 3.5 vV 2.30+0. 03° -28.3 1.3 VvV
29 2. 65+0. 03" -16.7 1.1 vV 2. 69+0. 02 -16.3 0.6 VvV

TE:%1=0~0.99, P<0.05, HERAIRYE, VREMIEBAIRYE, xRENEERGIRS
F3 X L EE RS
Table 3 Summary of X-ray intercomparison results
0° (n=5) 20° (n=5)

5% A AEXT B [ A BB AT AR [EA

(mSv) W% (%)  RE (%) 2 (mSv) W2 (%) R (%) 1R7s

1 4. 86+0. 08° -10.6 1.7 V 4.78+0. 12° -10.4 2.6 V
2 5.01+0. 17 -7.9 3.3 2 5.13+0. 13" -3.9 2.6 Vv
3 5.09+0. 26° -6.5 5.2 vV 4. 860, 33° -9.0 6.8 Vv
4 5.94+0. 19° 9.2 3.3 vV 5.80+0. 12° 8.6 2.1 Vv
5 4.16+0. 13° -23.5 3.2 Vv 4.120. 13° -22.8 3.2 Vv
6 6.50+0. 14* 19.4 2.2 Vv 6.36+0. 13° 19.2 2.0 Vv
7 6.72+0. 19° 23.5 2.9 Vv 6. 66+0. 11 24.7 1.7 Vv
8 3. 64£0. 09" -33.2 2.6 vV 3.74=0. 13* -29.9 3.5 Vv
9 4.73+0. 65 -13.1 13.8 x 4. 42+0. 09* -17.2 2.1 Vv
10 4.86+0. 05° -10.7 1.0 vV 4.69+0. 14* -12.1 3.0 vV
11 5.37+0. 11 -1.3 2.0 x 5.42+0. 10 1.4 1.9 x
12 8. 15+0. 72° 49.8 8.9 Vv 5.86+0. 13° 9.7 2.2 Vv
13 5.44+0. 35° 0.0 6.4 Vv 5.49+0. 34 2.8 6.2 x
14 4.57+0. 18° -16.0 3.9 Vv 4.63+0. 15° -13.4 3.3 Vv
15 4.65+0. 33" -14.5 7.2 Vv 4.76+0. 30* -10.8 6.3 Vv
16 5.08+0. 19° -6.6 3.8 Vv 5.02+0. 16° -6.0 3.3 Vv
17 3.77=0. 10* -30.7 2.7 Vv 3.69+0. 12° -31.0 3.2 Vv
19 6.77+0. 07" 24.5 1.1 V 6.71+0. 07 25.6 1.1 Vv
20 5.23+0. 41 -3.9 7.9 x 5.10+0. 28 -4.5 5.4 x
21 4. 64x0. 14 -14.8 3.0 Vv 4.73+0. 36" -11.4 7.7 Vv
2 6.26+0. 57" 15.1 9.1 Vv 6. 83+0. 82° 28.0 12.0 Vv
23 5.58+0. 14 2.5 2.4 x 5.70+0. 23" 6.8 4.0 Vv
28 4.88+0. 11° -10.2 2.3 vV 4. 89+0. 09° -8.5 1.8 Vv
29 4.29+0. 09° -21.2 2.2 VvV 4.30+0. 11° -19.4 2.6 VvV

H:=0~0.99, P<0.05, HAEFEARYE, VREMFEBAIRYE, xRENFLEBG RS
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Figure 2 Box plot of distribution of R values for each participant
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