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of Fuels of the High Temperature Engineering Test Reactor
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This report describes  the design criteria, preduction and total

integrity of the HITR fuels for the safety design of the reactor. The

fuels were designed so that they should not lose their integrity even

though taking account of various kinds of
reactor service. Sufficiently low values
fajlure fractions have been achieved, and

is enough for full core loading. Results

possible deteriorations during
of initial (as-produced) fuel
experience of fuel production

of the present assessment have

shown that total integrity of the fuels will be maintained successfully

in terms of coating failure of the fuel particles, thermal and mechanical

performance of the fuel compacts, graphite sleeves and fuel assemblies.
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Table 2.1 Main specifications of HTTR.

¥ ¥ K H ¥ EH O£ #&
L RFA#dh 30MY
2| HRFFHUORIAHRE KSR G 13 850°C () 16 BB i 45 A% 14 950°C)
3| RFHPANKRAVHE 395°C
418 H BERE—BEY T -WRE T — B8 HE
5| MBHETE R 7oy 2 BMEHE
6| WAHOHI (JFLA) TR#
T\ RFFENESR sB
8| WA HMEY 11—+
9| MBS K F I 3 0 5 R RN K A ST M A M B AR
10| LRGBREED 40kg / afG
11| 2RWHABRMWE D ANUDLDRE L RBABRRBEL L VELT 5.

KOBE L RHARBEHA L VELT B,

12 | BHE X MERMER
13| 7S5 haHe 204
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Table 2.3 Difference in specifications of coated fuel particles

for A- and B-type fuel assemblies.

PR ¥R A 3B B4 B EE
AR U0, ERERHRER AEERIRER SiC EEERRERF
600 um G0 um 0pm 25um 45unm 820 um
B - 15 vo, EEERLERR RERMARLH SicC REERORRR
570 m B0um Num Hum 40pm Q40 um
- U0z EEERiRER EBEaRRER irC BEEEIRER
570 um 80um 30um 35um 40um 940 m
UTR0: | oennpns | pawesmes | sic | mEsaws
B-3% | (Th/UK 84) P '
500 zm 60pum 30um 30pum 45um 830pum
- =51
=18
T2
EIE
B4
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Table 2.4 Main properties of IG~110 and PGX graphties
and ASR-0RB carbon.

(RS #)
1G-110& 88 PGX S 8 ASR-ORB/X 3%
k-0 (g/en) 1.78 1.73 1.65
wHgEEEEE*  (kg/cn®) 258 83(T) 69(T)
EERAE" (ke/em®) 784 312(T) 514(T)
R GR R (kg/cm*)  0.85%X10°(T) 0.66X 10° (T) 0.83X10° (1)
(x L SulEg)**
3
el A 13 N A
BEEE (kcal/m*s*°C) 1.9% 10" () 1.8X107%(T) 2.4X107°(T)
(400°C)
R 7 (ppm) 100BL°F 1,500BAF 5,00024F
¥ o8 (am) 20 (3p5) ~ BOOBAF 1,00084F
* (EETOMHE

* % I EH-BHBRKL ST BRRVERMEERIDOI/IDOREBAZEROTR
RHUOREFRCEERFE (BFRA)
R OERWMAMIRIT AR (BAm)

I
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Table 4.1 TItems and methods for quality control
of HTTR fuels. (1/5)
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Table 4.1 TItems and methods for quality control
of HTTR fuels.(2/53)
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Table 4.1 Items and methods for quality control

of BTTR fuels.(3/53)
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Table 4,1 Items and methods for guality control
of HTITR fuels. (4/5)
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Table 4.1 TItems and methods for quality control
of HTTR fuels.(5/5)
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Table 4.2 Number of specimens in quality control of HTTR fuels.(1/2)
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Table 4.2 Number of specimens in quality control of HTTR fuels.{(2/2}
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in production of fuel compacts.

Production batch and quality control lot
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Table 4.4 Summary of fabrication of OGL-1 fuel elements(®).
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Table 4.5 Specifications for HTGR fuel designs at JAERI(®).

TFlExethak | BRI IR | HTTREGHIEE
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710 EhEAR 36 12 33 (31)
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Fig. 4.1 Production process of fuel elements and
fuel blocks of HTTR.
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Fig. 4.4 Measurement of fuel kernel diameter
by particle size amalyzer (PSA).
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Fig. 4.5 Mercury pycnometer for measuring density
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Fig. 4.7 Accumulated frequency of fuel failure fraction

of coated fuel particles.
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Table 6.1 Results of calculation of thermal and irradiation-induced
stresses in graphite sleeve.

BB 4t H ¥ o R E & AEBIEN | FELREN
(8> (kg/cm?) (kg/cm?)
BHAY—-TWHH -8.4 —
0
22y -7 HE 7.0 —_
HEB|AY—THH 10.4 18.8
660
BHAY—-THE -8.86 -15.8

Table 6.2 Initial gaps between columns.

ASsLhMFy v # H
BESLFA7Tay 7D W 4.7
ASAMEY v TS & out wWos.cmn
BEeRHEtga L Fa7ay w 9.9
Y EHSHADHDF Y v T = -4
HEBEAEFYy vy (BRESLF A % 1.7 nm
7‘:['79_1:75'51*) 8 in ’
BERKE LS EEE % 1.0 mn

RO ¥ v v/ 31w
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Table 6.3 Gaps between columns during high-temperature

test operation,

25 AMEY T AEAEROR | B %
hE (AR AE) (BEE2EZR)

BETLLO7EYIMe | # 085w | #0.03m
f‘rffiﬁiggz)(aﬁfgi‘“ % 0.77un | # 0.06 mn
e RnELEhomE # 0.53an | # 0.18 m
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Fig. Al.1 AVR (Arbeitsgemeinschaft Versuchsreactor)
in Federal Republic of Germany.
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Fig. Al.2 THTR (Thorium Hochtemperatur Reactor)
in Federal Republic of Germany.
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Fig. A2.1 Measurement of density of second layer of coated fuel particle
by sink-float method.

4 B

::><m::>

2L E BER
S{EAFL ZERE
REER N

Fig. A2.2 Measurement of density of third layer of coated fuel particle
by sink~float method.
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