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Preliminary Study on HTTR Tests for Development of

Commercial HTGRs

Minoru GOTO, Yoshikuni TAKAMATSU, Shigeaki NAKAGAWA, Shouhei UETA,
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Preliminary studies on the HTTR (High Temperature engineering Test Reactor) tests were
conducted to obtain characteristics and demonstration data which were required to develop commercial
HTGRs (high temperature gas-cooled reactors). The tests proposed in this study are as follows: nuclear
heat supply characteristics tests, burned core tests, reactivity insertion tests, safety demonstration tests,
fuel characteristics tests, annular core tests, fuel failure tests, tritium measurement tests, and health
confirmation tests of high temperature equipments. Requirements for a development of commercial
HTGRs and confirmation methods of the requirements by the HTTR tests were summarized.
Preliminary analyses were performed for the burned core test and the safety demonstration test to obtain
prediction data, which is compared with experimental data. Additionally, a feasibility analysis was
performed on four types annular cores, which is composed of the HTTR's fresh fuels, from the point of

view of shutdown margin and excess reactivity.

Keywords : HTTR, HTGR, Nuclear Heat Supply, Burned Core, Reactivity Insertion,
Safety Demonstration, Fuel Characteristics, Annular Core, Fuel-Failure, Tritium,

High Temperature Equipment
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mechanism
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mechanism
Fuel assembly
Core support Reserve shutdown
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gas tube insertion hole
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%411 % IREREOEMHE

H 7 PRIBE 2K GARITR[IEA
(MW) (EFPD) (%AK/K/K)

20 8 -0.0076

9 0 -0.0122

0 (393K) 0 -0.0154

% 4.1.23% OEFPD & 300EFPD |Z31F % & H ) OIR FEARE O Lriig

7 OEFPD 300EFPD Ratio
(MW) (%AK/K/K) (%AK/K/K) ( = 300EFPD / OEFPD)

30 -0.0077 -0.0035 0.45

20 -0.0088 -0.0040 0.45

9 -0.0117 -0.0057 0.49

0 (393K) -0.0146 -0.0094 0.65
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431K BT HTTR OBREHEMEE OFLE (Wtd%)

Layer Region-1 Region-2 Region-3 Region-4
1 6.7 7.9 9.4 9.9
2 5.2 6.3 7.2 7.9
3 4.3 5.2 5.9 6.3
4 3.4 3.9 4.3 4.8
5 3.4 3.9 4.3 4.8

% 43.2% HTTRERFOD (AZE, 30 47 L0F0) OBREHENE ORE (Wit%)

Layer Region-A* Region-2 Region-3 Region-4
1 6.7 7.9 9.4 9.9
2 5.2 6.3 7.2 7.9
3 4.3 5.2 5.9 6.3
4 3.4 3.9 4.3 4.8
5 3.4 3.9 4.3 4.8

* Region-A [3H1T HTTR ® R1-CR

#433F% HTTREMRF.L BLREKU B2, 24 71 7 L4FL) OBREHRHEE OBLE (Wtd%)

Layer Region-1 Region-2 Region-3 Region-4
1 Reflector 7.9 9.4 9.9
2 Reflector 6.3 7.2 7.9
3 Reflector 5.2 5.9 6.3
4 Reflector 3.9 4.3 4.8
5 Reflector 3.9 4.3 4.8

% 434F HTTRERFLD (CE, 18 7 7 A4F.0) OMREHEME OBLE (Wtd%)

Layer Region-1 Region-2 Region-3 Region-4
1 Reflector Reflector 9.4 9.9
2 Reflector Reflector 7.2 7.9
3 Reflector Reflector 6.3 7.9
4 Reflector Reflector 5.9 6.7
5 Reflector Reflector 4.8 5.2
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95435 % RITHER

WSO E %AK/K

SRS LS8 %AK/K

!
(1o) (1o)
A% 10.50 0.32
(0.03) (0.03)
81 % 9.89 -49.89
(0.02) (0.07)
50 % 11.03 -0.10
(0.03) (0.03)
c 4.81 -16.89
(0.03) (0.04)

A LSRRIV v a Yy RAE v 7 2 EE
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