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Proficiency Test for Low-Level Radioactive Waste Drum

Measurement
By
Ping-Ji Huang, Chin-Hsien Yeh, Huang-Sheng Chiu

Abstract
The National Radiation Standard Laboratory (NRSL) organized a comparison
test by offering 9 different low-level activity samples for six laboratories in
Taiwan to measure known and unknown activities with measuring instruments
using HPGe detector. Uniform metal and heterogeneous nonmetal of drum-type

were used to measure the gamma activity of the radionuclide of **'Cs or ®Co.

Keywords: Proficiency test, Low-level radioactive waste
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% 2 A |Canberral] ISOCS | HPGe x1 | # & | Genius2000

2 = B B |Canberra| ISOCS | HPGe x1 | HZ_| Genius2000
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T ghz_ ¢+ K (upper- levels) ~ # k& (center- levels) ~ T & (lower -levels) = & 2

#-btihte g i H F(side- rods)st & ¢ ¢ «(center- rods) =% & ¥ - ;i

B SRS A~ F 2L 2 {44 0% % (solution)~ -k ik (concrete) ~ 475 (resin)

% 3B g B S el (active carbon) & o vt 2 PRE £ 9§ e fRAc Ak 20

2. FRERHZPEERAR

man | man |FUT ] R lpens e
(%) | (g/em’) (i) | (hiE)
Upper- levels A8 100 0.76 2 mm 86 cm 56 cm
Center- levels 48 100 0.95 2 mm 86 cm 56 cm
lower -levels i 100 0.84 2 mm 86 cm 56 cm
Center- rods i 100 0.96 2 mm 86 cm 56 cm
Side- rods i 100 0.54 2 mm 86 cm 56 cm
active carbon | % 18K 90 0.97 3 mm 86 cm 56 cm
concrete KR 100 1.90 3 mm 86 cm 56 cm
solution AR 100 0.96 3 mm 86 cm 56 cm
Resin P o 96 0.85 3 mm 86 cm 56 m
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23:CEBlAKZBRIDIAFHL oR WL F LR

-

[ESg= ¢ arg | EREE | ¢
C 'El‘ /E'J ,fi su

% | A | gaH | maH

BER A Bics £2(%)| ®Co 22%)
Upper- levels | 26.5 17.6 12 5.1
Center- levels -5.8 -15.1 -13.3 -20.9

lower -levels -44.2 -22.8 -44.1 -12.4

Center- rods -28.1 11.9 -37.8 -6.5

Side- rods 8.1 7.7 -18.9 -14.4
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24 ABABBIERIRBRVYEES

T % }is BCs i3 %Co i

(g/cm’®) (Bg) (%) (Bg) (%)

Upper- levels 0.76 87000 -2.6 30400 -8.2

Center- levels 0.95 106000 18.7 30500 -7.9

lower -levels 0.84 45200 -49.4 19800 -40.2

Center- rods 0.96 30700 -64.6 29900 -61.6

Side- rods 0.54 62300 -28.1 50800 -34.7
PEEWAR

L e g 0.97 12400000 -5.6 105000 -20.1

s 1.90 121000 0.8 103000 -5.3

%R 0.96 338000 -15.2 295000 -15.8

i 0.85 22900 -15.1 230000 -13.6

-0
J

S e S S CORES A

By Rt LR (%) 263Nk BT ISR
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25 PEABRHILERAREFRVESE

Sy A % Esis B7Cs i3 %Co i3
(g/cm’) (Bg) (%) (Bq) (%)
Upper- levels 0.76 102000 14.2 40200 21.4
Center- levels 0.95 136000 52.3 48200 45.5
lower -levels 0.84 106000 18.7 37900 14.4
Center- rods 0.96 37400 -56.8 38400 -50.6
Side- rods 0.54 100825 16.3 75500 -2.9
E= = WA O T
L e 0.97 12500000 -4.9 117000 -11.0
Wt 2 1.90 143925 19.9 126700 16.5
KB 0.96 417000 4.6 368000 5.1
Ht g 0.85 30500 13.1 283000 6.3

T

T 2y ot 2 LR (%) AR E R o

AT R LR (%) 26U BETHE N
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26 CBHCHIFERARERHES

Sy A % Esis B7Cs i3 %Co i3
(g/cm’) (Bg) (%) (Bq) (%)
Upper- levels 0.76 113000 26.5 37100 12.0
Center- levels 0.95 84100 -5.8 28700 -13.3
lower -levels 0.84 49800 -44.2 18500 -44.1
Center- rods 0.96 62300 -28.1 48400 -37.8
Side- rods 0.54 93700 8.1 63100 -18.9
E= = WA O T
L e 0.97 14500000 10.4 130000 -1.1
Wt 2 1.90 121000 0.8 115000 5.7
KB 0.96 353000 -11.4 305000 -12.9
i 0.85 26600 -1.4 249000 -6.5

w1\

IE3 o T2 A8 (%) BHEEE R

AT R LR (%) 26U BETHE N
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Sy A % Esis B7Cs i3 %Co i3
(g/cm’) (Bg) (%) (Bq) (%)
Upper- levels 0.76 90300 1.1 30200 -8.8
Center- levels 0.95 103000 15.3 33700 1.8
lower -levels 0.84 50300 -43.7 18600 -43.8
Center- rods 0.96 31700 -63.4 34200 -56.0
Side- rods 0.54 61800 -28.7 48200 -38.0
E= = WA O T
L e 0.97 12400000 -5.6 113000 -14.1
Wt 2 1.90 123000 2.5 111000 2.1
KB 0.96 356000 -10.7 308000 -12.1
Ht g 0.85 18200 -32.5 237000 -11.0

w1\

IE3 o T2 A8 (%) BHEEE R

AT R LR (%) 26U BETHE N
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28 PRERALERARBRAVESE

Sy A % Esis B7Cs i3 %Co i3
(g/cm’) (Bg) (%) (Bq) (%)

Upper- levels 0.76 70680 -20.8 40780 23.1
Center- levels 0.95 85840 -3.9 32600 -1.6
lower -levels 0.84 75700 -15.2 27180 -17.9
Center- rods 0.96 33080 -61.8 34250 -56.0
Side- rods 0.54 74500 -14.0 63290 -18.6

E= = WA O T

L e 0.97 11620000 -11.6 174700 32.9
Wt 2 1.90 111100 -1.4 104300 -4.1
KB 0.96 421900 5.9 362100 3.4

Ht g 0.85 30010 11.3 317600 19.3

T

T 2y ot 2 LR (%) AR E R o

AT R LR (%) 26U BETHE N
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20 PERFRATERARBERVEHES

Sy A % Esis B7Cs i3 %Co i3
(g/cm’) (Bg) (%) (Bq) (%)

Upper- levels 0.76 100160 12.2 33648 1.6
Center- levels 0.95 101269 13.4 36559 10.4
lower -levels 0.84 48580 -45.6 16396 -50.5
Center- rods 0.96 35353 -59.2 31995 -58.9
Side- rods 0.54 63603 -26.6 47064 -39.5

E= = WA O T

VY e 73 0.97 15405600 17.3 149144 13.4
Wt 2 1.90 100200 -16.5 92600 -14.9

KB 0.96 432400 8.5 374600 7.0

Ht g 0.85 33614 24.6 281260 5.6

P A F R 2 LB (%) SRR

AT R LR (%) 26U BETHE N
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