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Evaluation of Shut Down Margin in Scram Condition for High Temperature

Engineering Test Reactor (HITR)

Isao MURATA, Kiyomobu YAMASHITA, So MARUYAMA, Nozomu FUJIMCTO
Ryuichi SHINDO and Yukio SUDO

Department of HITR Project
.Oarai Research Establishment
Japan Atomic Energy Research Institute

Oarai-machi, Higashiibaraki-gun, Ibaraki-ken

(Received September 18, 1991)

The reactor outlet coolant temperature of High Temperature Engineer-
ing Test Reactor (HTTR) aims to achieve extremely high temperature of
950°C. In order to mitigate a damage of control rod casing in high
temperature environment, the two-step control reds insertion method was
adopted. In case of reactor scram, the contrel rods in reflector region
are inserted in the core immediately, then the control rods in fuel
region are inserted automatically after the reactor ocutlet coclant tem-
perature decreases down to 750°C or after the present time of Z400 sec
is elapsed.

This report describes the evaluation results of shutdown margin when
the control rods in the fuel region are inserted after reactor scram. It

was found from the present study that the shutdown margin with one con-

trol rod stuck is higher than 0.7% Ak/k in the severest case.

Keywords: HTTR, HTGR, Shut Down Margin, Scram, Two-step Control Rods

Insertion, One Rod Stuck, Control Rods, Re-criticality

Temperature, Nuclear Design
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#3.1. 1 EPHEFR - EHEE

#E LYO— ] ZRAX— B LHy— | ZRILF—
D3 (TBE) (FRB,eV) | D |2 |3) (TBR) (TE, eV)
1 0.25 T.79% 108 35 8.75 1.59x 102
) 0.50 6.07x 108 | 101 36 9.00 1.23x102
1] 3 0.75 4.72%108 37 9.25 961
4 1.00 3,68 108 38 950 748
5 1.25 2.87x108 11|39 9.75 583
6 1.50 2.23x108 40 10.00 454
21 7 1.75 [.74x108 5 4 10.25 354
1 8 2.00 1.35x108 42 10.50 275
9 2.25 1.05x108 " 43 10.75 215
3 10 2.50 8,21 108 44 [1.00 167
11 2.75 6.39x108 45 11.25 130
12 3.00 4.98% 108 14 | 46 11.50 101
13 3.25 3.88x 105 47 11.75 78.9
4 14 3.50 3.02x105 3|15 48 12.00 61.4
15 3.75 2.35%108 49 12.25 47.9
16 4.00 1.83x108 " 50 12.50 37.3
- 17 4.25 1.43x 105 51 12.75 29.0
18 4.50 1.11x108 17 52 13.00 22.6
19 4.75 8.65x 10 53 13.25 17.6
5 20 5.00 6.74% 104 18] % 13.50 13.7
21 5.25 5.25%104 55 13.75 10.68
22 5.55 4.09x 104 56 14.00 - 8.32
23 5.75 3.18%104 19 57 14.25 6.48
24 6.00 2,48 104 58 14.50 5.04
20 7125 6.25 1.93 104 59 14.75 5 93
26 6.50 1.50%10¢ 20 60 15.00 3.06
27 6.75 1.17%x 104 61 15.25 2.38
28 7.00 9.12x10° 62 15.50 1.86
8129 7.25 7.10%x 103 63 15.75 1.44
30 7.50 5.53x 102 64 16.00 1.125
31 7.75 4.31x102 65 16.25 0.876
g | 32 8.00 3.36x102 66 16.50 0.683
33 8.25 2.61x102 67 16.75 0.532
34 8.50 2.04X103 68 17.00 0.414

H) 1EEO LR R0V ThH B,
DIEHERE, DIVEEE DIESHETT.
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#3. 1.2 BeprETE - BRE

FiES TRIVF— if2 TRILF—
& (eV) & (eV)
D2 3| C(ER,eV) D23 (EE eV
40 1 0.002 0.002 28 20 0.55 0.1
2 0.004 0.002 27 0.65 0.1
3 0.006 0.002 97 28 0.75 0.1
39| 4 0.008 0.002 29 0.85 0.1
5 0.015 ' 0.007 26 30 0.95 0.1
3 6 0.025 0.01 31 0.99 0.04
6 7 0.035 0.01 32 1.01 0.02
37 8 0.045 0.01 25| 33 1.03 0.02
9 0.055 0.01 34 1.045 0.015
36 10 0.065 0.01 35 1.055 0.01
11 0.075 0.01 iy 36 1.065 0.01
35 12 0.085 0.01 37 1.08 0.015
13 0.105 0.02 38 1.10 0.02
34 14 0.135 - 0.03 4 39 1.16 0.0
15 0.165 0.03 2 40 1.24 0.08
33 16 0.195 0.03 4] 1.35 0.11
17 0.225 0.03 42 1.45 0.1
39 18 0.255 0.03 43 1.55 0.1
5 19 0.285 0.03 29 44 1.65 0.1
a1 20 0.295 0.01 45 1.75 0.1
21 0.305 0.01 46 1.85 0.1
30 22 0.335 0.03 47 1.95 0.1
23 0.35 0.015 21 48 2.05 0.1
24 0.39 0.04 49 2.15 0.1
2 25 0.45 0.06 50 2.38 0.23

) DiHERL 2D D8EE DiIBHERT,
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