JAERI - M
92-046

Him A7 AP HBRRT X7 O
7T VERNEORE

19925 41

AR RO - BEE CHE - BBK
wE o - BB

H ®* & F Hh W R H

Japan Atomic Energy Research Institute



JAFRIM L #— F i, BEBETHHFEFFTEHLAL T EHRRSETT .

A%mm%b%u.Bﬁ@%ﬁﬁ%ﬁﬁﬁ%ﬁ%iﬁﬁﬂﬁ(?mwn%ﬁ%%mﬁi
k) BT, BELILIZE, Ok, soiis s B EE AR T LB ER Az P
(319 11 Feuh s IR Ei R B AR DR THESIS FAEENHEB I ST
BYET.

JAERI-M reports are issued irregularly.
Inquiries about availability of the reports should be addressed to Information Divisien,

Department of Technical Information, Japan Atomic Energy Research Institute, Tokai-

rura, Naka-gun, lbaraki-ken 319-11, Japan.

© Japan Atomic Energy Research Institute, 1992

S e SETT [ oA B H B AT AT
n B OHEFIEET—ER



JAERI-M 92—-046

EE A IFRBE D vy r 0y 5 vy EEREE OBRET

HAE T st R i pH At « AR T 548
IR ACEH - (PR REES A BT
wmH F=me-EHF g

(1992 ¥ 2 A25H%E)

EEA AFORE S L THAINAEENFRE T vy MicEEhS Y 5 v BEREE Y
FOMELT VN FITOWT 3HRETER L, SWESOERITOVTHICLEL THE
EOREET-Te T, ¥ 5 vOERESL L THEREEROCHBRSERELETEA LT, W&
O W HIERE ORI &7 » 720 BEREE L LTZEkth 850 °C TBILL TU.O: &
4 2L E B, ENEREEE L CBE s v beB TR U b SHRESN D v
OHEEERET S v REEEAL 7. _

AEHRERVAESEOBVIC L 2HEFRCEELERRED bR h -7, BRIEERER
U rBETROTBE I V7 b ED 0w S v BOBVR LB ETTHY, FREREET
BB YBETRE I A7 r Oy 3 vEBEBER(HETE 2 E0hh o, 1, BEELE
A THE LBy vthoo 5 vBE, MELZAMBEOFHEELOLI 09 THY,
HigE i E W sl cx 5 T &dibb -7,

HBEN T 31911 RIBEIEHHEANATTERE —4
+ ALFE
* FULFEAE TR (B

* o+ (H) RIEF-FERINDET



JAERTI-M 92-046

An Examination on the Determination Precision of

Uranium Content in the HIGR Fuel Compacts

Fumiaki KOBAYASHI, Mitsue I1TOT, Shuichi SUZUKI™
Kousaku FUKUDA and Akira HOSHINO**

Department of Fuels and Materials Research
Tokai Research Establishment
Japan Atcmic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received February 25, 1992)

Uranium content in the HTGR fuel compacts was measured by the
oxidization method at three laboratories and difference of the results
were examined. Also, two methods were applied for investigation of
precision on the uranium determination. One is the oxidization method
as a destructive inspection, and the other is the y-ray method as a

nondestructive inspection.

It was found that the difference in results obtained at the three
laboratories were less than 1%. The difference in the results for the
oxidization and the y-ray methods was less than 0.67%.

Finally, the ratio of the specification of the uranium content in
the manufactured fuel compacts to the measured content were found to be

0.99 for 44 fuel compacts tested.

Keywords: HTGR, Fuel, Compact, Uranium, Precision, y-ray, Inspection,

Oxidization, Coated Fuel Particle
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Table 1 Impurities in fuel compact sample specimen

A B Ok % B~ bU v TR
Al <14 <<10
Ag < 0.1 <10
B 0.3 .17
Ca <10
Cd << 0.1 < 0.2
Cr <14
Cu 1.4 <10
Dy <<0.5 < 0.5
Eu <<0.1 < 0.1
Fe <22 <10
Gd << Q.1 <Z0.1
Mg <10 <10
Mn .- <10
Mo e <10
N i ! < 4 <10
S 40 35
Sm <<(.5 <Z0.5
T i <190
Ash 240
K 5 310
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Table 2 Results of uranium determination at the Analytical

Chemistry Laboratery

C 2 5| caa(g BERv>vE(g | rHvrvE (RILER/7H |, & %
3 65.339 20.697 20.861 0.9921 C: avsss b
8 65.353 20.494 20.613 0.9942
13 64,904 20.701 20.820 0.9943
17 63.416 20.212 20.505 0.8857
19 65.374 20.835 20.972 0.9935 a vy N
26 65.383 20.779 20.784 0.9998 bk %
31 65.278 20.545 20.651 0.9949
39 65.368 20.725 20.859 0.9936 =T 850 T
44 65.379 20.648 20.815 0.9920 90 R fEIRAME
49 65.385 20.809 20.873 0.9969
50 65.331 20.639 20.746 0.9948
51 65.310 20.565 20.643 0.9962
55 65.278 20.665 20.860 0.9907
57 65.374 20.798 20.935 0.9935
59 64.896 20,702 20.881 0.9914
o fE 65.1578 20.6542 20.7879 0.9936
2R = 0.4904 0.1519 0.1267 0.0031
ol Rt 0.0075 0.0074 0.0061 0.0031
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Table 3 Results of uranium determination at the NFI Laboratory

C & & BILERYI V| rigvs vE(g) | BLER/ TR W  #
6 20.71 20.92 0.9500 C: a3 w7 b
7 20.59 2071 0.9942
11 20.88 21.09 0.9900
21 20.78 20.92 0.9933
28 20.88 20.92 0.6981 o vy ML
29 20.88 20.97 0.9957 E3LE
33 20.48 20.64 0.9922
36 20.53 20.72 0.2908 LB 850 CT
38 20.65 20.85 0.9904 65 IRp il iAE
40 20.82 20.93 0.9947
43 20.69 20.84 0.9928
46 20.55 20.67 0.9642
656 20.85 20.89 0.9981
63 20.83 20.94 10.9947
64 20.93 21.33 0.9812
oy fE 20.7367 20.8893 0.5927
e 0.1425 0.1679 0.0040
Z TR 0.0069 0.0080 0.0040
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Table 4 Results of uranium determination at the Fuel Trradiation
and Analysis Laboratory

C % 2| cEa(g BLERYI VE(g) 7805 vER(g) | BILER /74 # %
4 65.3141 20.5909 20.702 0.9946 112 BrEEE{L
12 65.3687 20.7726 20.944 0.9918 G
15 65.3753 20.7397 20.957 0.9896 I
18 65.3881 20.7183 20.764 0.9978 113 RefERAL
22 65.3801 20.9300 21.061 0.9538 m b
25 65.2822 20.5988 20.674 0.9964 E -
32 65.3054 20.8286 20.893 0.9969 85 ExfHIER 1L
42 65.2619 20.3228 20.465 0.9931 m L
45 65.3383 208110 20.885 0.9964 B Lt
47 65.3147 205143 20.539 0.9988 106 B RERRAL
52 65.3701 20.7937 20.802 0.5996 C-
53 65.2282 20,2940 20.308 0.9993 & b
60 65.3611 20.7622 20.887 0.9640 B E
61 64.8959 20.6584 20.708 0.9976 & E
66 65.3888 20.7898 21.065 0.9869 B
¥ oY fE 65.3049 20.6749 20.777 0.9951
2 HE R % C.1181 0.1762 0.2082 0.0035
8 &HHE 0.0018 0.0085 0.0101 0.0035
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Table 5 Results of uranium determination at three Laboratories
(except outlier)

C & = RILEBY 5 v T 7 vE(g BALER 7R
3 20.697 20.861 0.9621
4 20.591 20.702 0.9946
6 20.710 20.920 0.8900
7 20.590 20.710 0.6042
8 20.494 20613 0.5942

11 20.880 21.090 0.9800
12 20.773 20.944 0.9918
13 20.701 20.820 0.9943
15 20.740 20.957 0.9898
18 20.718 20,764 0.9978
19 20.835 20.972 £.9835
21 20.780 20.920 0.9933
22 20.930 21.061 0.9538
25 20.599 20674 0.8964
26 20.77¢9 20,784 0.9998
28 20.88C 20.920 0.8981
28 20.880 20.670 0.9957
31 20.545 20.651 0.5949
32 20.829 20.893 0.5869
33 20.480 20.640 0.6822
36 20.530 20.720 0.9908
38 20.650 20.850 0.9904
39 20.725 20.859 (.9936
40 20.820 20.830 0.8947
42 20.323 20.465 0.9831
43 20.690 20.840 0.9928
44 20.648 20.815 0.8820
45 20.810 20.885 0.9964
46 20.650 20.670 0.0042
47 20,514 20.539 0.9988
49 20.809 20.873 0.9869
50 20.639 20.746 0.9948
51 20.565 20.643 0.9962
52 20.794 20.802 0.9966
53 20.294 20.308 0.8883
558 20.665 20.860 0.6807
56 20.850 20.890 0.9981
57 20,798 20.935 0.9835
59 20.702 20.881 08914
60 20.762 20.887 0.9940
61 20.658 20.709 0.9976
63 20.880 20.940 0.9947
64 20.930 21.330 0.6812
66 20.790 21.065 0.686%

oY OE 20.6994 20.8252 0.9940

g EREE 0.14861 0.1742 0.0035

2 8 &R 0.0071 0.0084 0.0035
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Table 6 Results of mean standard deviation and coefficient
of variation
I8 E] D vy — | BTRETE | MEEEHAE & &
AIEEE (#) 14 15 15 44
SFEE(Ug 20.686 20.737 20.675 20.699
BibE & & EERZ 0.099 0.148 0.175 0.146
Zi N O ¢ 0.005 0.007 0.00¢ 0.007
FEE(Ug) 20.808 20.889 20777 20.825
T R Tk 2R E 0.105 0.168 0.209 0.174
# B R 0.006 0.008 0.010 (0.008
. TEE(Ug) 1.006 1.007 1.005 1.006
r B
B R = 1.067 1.178 1.196 1.192
Bk B & &% -
ZE @ RO 1.148 1.159 1.188 1.183

Table 7 Results of regression analysis at three Laboratories

woE & OB f K ISR IRER~ E B
A v — 0.891 0.951 1161
BTk T 0.865 1.019 —0.244
PR RS 0.941 1117 —2.316
% i 0.908 1.088 —1.589
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JAERI-M 02—-046

A2 o3 4 FRASLEE &k}
(_:o cps
Wog+U @ — {bFair
MR ERERR - (Wog-U)
7 #AlE Cscps | Weg+U ﬁ We = (C:J_z Wo
7 FREIRE AR DR
kL fREE -
<=
WgeU = Ca,
Cacps g ' W Cs Ws

Fig. 4 Uranium determination by the 7-ray method
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Fig. 5 Results of uranium determination at three Laboratories
a: Fuel irradiation and analysis lab.
b: NFIL lab.
¢: Analvtical chemistry lab,
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Fig. 6 Comparision of the uranium contents in fuel compacts
determined by the oxidation method and the y-ray method
(Data from three laboratories have been collected)
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