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Accuracy Investigation of Nuclear Design Method for
High Temperature Engineering Test Reactor (HTTR)
Based on VHTRC Experimental Data
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(Received November 10, 1988)

The accuracy investigation of nuclear design method for High Tempera-
ture engineering Test Reactor (HTTR) has been done through the comparison
with various experimental data obtained using the Very High Temperature
Reactor Critical Assembly (VHTRC). The nuclear design codes used in this
study are DELIGHT-6,7 to obtain the neutron sepectrum of a fuel cell and
to produce group constants utilizing the nuclear data from ENDF/B-3,4,
CITATION and CITATION-1000VP to calculate the three dimensional core
performance, and TWOTRAN-Z for control rod cell calculation. The nuclear
design method was examined by this study on the integral quantities of
effective multiplication factor, control rod reactivity worth, burnable
poison rod reactivity worth, power distribution and temperature coef-
ficient. The maximum degrees of disagreement of the aforementioned items
with relevant experiments were found to be 1.0%Ak, 9.5%, 4.5%, 2.9% and

7.0%, respectively.

Keywords: HTGR Reactor, Nuclear Design, Nuclear Computer Code, DELIGHT,
CITATION, TWOTRAN, Critical Assemblies, VHTRC, Effective
Multiplication Factor, Control Rod Worth, Burnable Poison Rod

Worth, Accuracy, HTTR
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9 10.5 0.979 0.50
10 45.5 0.939 0.52
11 50.5 0.889 0.54
12 55.5 0.846 0.54
13 60.5 0.809 0.55
14 65.5 0.800 0.52
15 70.5 0.809 0.56
16 75.5 0.850 0.54
17 80.5 0.842 0.56
18 85.5 0.791 0.66
19 90.5 0.713 0.79
20 95.5 0.613 0.93
21 100.5 0.504 111
2 2 105.5 0.393 1.4
2 3 110.5 0.273 2.0
214 115.5 0.151 3.5
25 120.5 0.041 10.9

F) 1~15FUBAHBERIETSIH/BT7AY
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#2214 EE AV S s B B i

(FER7. HIENEBEN2.2.BRRTANOUETSH 5. )

| wepsong | @RS o
S %8 2 (cm) Hx 5 WEHRE )
1 0.5 1.198 0.29
2 5.5 1.175 0.29
3 1¢.5 1.150 0.29
q 15.53 1.135 0.29
53 20.5 1.112 0.30
o 25.5 1.083 0.30
s 30.5 1.060 0.33
8 35.5 1.015 0.34
g 40.5 0.977 0.33
10 45.5 0.939 0.35
11 50.5 0.897 0.38
12 55.5 0.864 0.34
13 60.5 0.832 0.35
14 85.5 0.815 0.33
156 70.5 0.830 0.37
16 5.5 0.872 0.36
17 80.5 0.8865 0.38
18 85.5 0.816 0.51
19 90.5 0.735 0.686
20 95.5 0.630 0.78
21 100.5 0.521 1.03
22 105.5 0.398 1.3
23 110.5 0.274 1.9
24 115.5 0.150 3.3
25 120.5 0.037 12.4
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#22.4 C 2 3 & )

(ER7. AIEUBEIN2.2. 8T BNOKUETH 3, )

5 Hbh» S DR ARTE (%)
FE#E z(cm) tH 3t 4 A
1 0.5 1.183 0.30
2 5.5 1.173 .30
3 10.5 1.162 0.30
4 15.5 1.142 0.31
5 20.5 1.119 0.31
6 25.5 1.103 0.33
7 30.5 1.068 0.33
8 35.5 1.028 0.34
9 40.5 0.990 0.38
190 45.5 0.945 0.37
11 50.5 0.905 0.38
12 55.5 0.861 0.39
13 60.5 0.823 0.39
14 65.5 0.790 .38
15 70.5 0.779 0.35
186 75.5 0.771 0.38
17 80.5 0.739 0.49
18 85.5 0.677 06.57
19 80.5 0.603 0.70
20 95.5 0.514 0.83
21 100.5 0.424 1.08
22 105.5 0.324 1.4
23 110.5 0.223 2.0
24 115.5 ¢.120 3.5
20 120.5 0.030 12.2
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B EH R, B TRETERUCHHABSETBELDEON AP LA EHABER L »
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KDODCITATIONOMBHOBLAKRU 7o/ 560~ 7 P vfbaR0, #FEAE - FE2#EL
72CITATION—1000 VP 2 H 1o, HEE, BREARLAAETHI L L, 2RITFHEK
B=ZAAy va, SRATARIKEBZAFEA v Y2 2@#HB L, VAHTRC OFLEHTTROH L
CHA/PNEFORD, T2 FEEEG6 12, 208, BAHB A v v 2 50% 6, 24, 96, 216 7 #EHE
RKENSELBEGOFHRTEITY, FREOALDOBEIAAVFHEBERUEFHA » v 2]
ZLUTOISICREL. THRENOWNEE, 348 TIHENS,

T AU FPEFEE 128%

« AR A » v 2 ¥
BEFEEE e 7T, 24 Ay v SREHE
BREHMAIEHE LT F TR, 216 4 » ¥ o SHBEHE

BEBYEE T VSR, BEERKAEBOEEEEMNERBETLIE7 1 THD. CORE
HEaBER THUETEOBRRTBEEREONIBEESED PHHEERCHIET 260 TH 5.
BEENLZUMO=ZA A v v alTHE L IBREBESEE 7 LOBHE A v v a2 BiKE, K33
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#3112 RIGEHABMB LR OEFEEE

W- 2.5 N-—8
BP#x
¥ o#Z (cm) . 0. 595 0. 3935
& (cem) 3. 597 3. 608
# B (g/tm) 1. 427 1. 412
B % 2. 54 g 15
28y IR 72. 4 725
(71 94) (72. 186)
B
WHE (cm) 0. 6065 0. 407
AEE (cm) 2. 335 2. 335
® E (g/cm) 1. 69 1. 683
B s
BP
0B 3. 9934 — ¢ 1. 2679 — 3
1B 1. 6195 — 3 5. 1421 — 3
C 6. 9734 — 2 6. 5036 — 2
2 0 m
C 8 4509 — 2 8 4215 — 2
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B O & A B & A4 & B
198 28 7.3677 -3
11 B 29 2.9881 -2
C 30 5.4016 -2
S i 33 9.5110 -4 B =
M.n 40 9,2900 -4 " %=
Cr 39 1.6876 -2 R =
F e 38 §.0768 -2 " &
N i 41 7.1663 -3 B =
N &
ri (em) 4,48 2.565 4,875
ro {(cm) 3.0 2.765 4,875
o (g/cm?) 1. 746 7.92 7.82
L (em) 114.8
# R’ B. C+C SUS3047T| SUS304°7
B ; 38.3%
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S i 3. 0585 -4 1. 1265 -4
M n 2. 9874 -4 | 1.1003 -4
Cr 5. 4268 -3 1. 8989 -3
F e 1. 9541 -2 7. 1976 -3
N i 2. 3045 -3 8. 4881 -4
0 7.0312 -8 9. 1364 -6
N 2. 6204 -5 3. 4049 -6
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i A 0. 117012404 0.116882137 0. 117403641
EEKE | vt 0.35260216 0.349345011 0.351688984
Y-z 0.324916616 0.328304032 0.325438556
B o 0.205468819 0.205468819 0.205468819
&% =

Ersmmm |
114y 4 2.1883 -7 9.2286 -8 3.2155 -7
2y 5 2.7165 -5 1,3614 -5 4.0437 -5
a0y 6 1,7041 - -1 1,0845 -1 2.5496 -7
130y : 6.4332 -4 6.5855 -4 6.2931 -4
1o B 28 5.1813 -9 5.2080 -9 5.1893 -9
\1B 29 2.0733 -8 2.0826 -8 2.0747 -8
c 30 7.0552 -2 7.1750 -2 1.0959 -2
0 31 1.3506 -3 1.3543 -3 1.3480 -3
N 19 9.8472 -6 9.8763 -6 9.8676 -6
H 50 1.4110 -5 1.4271 -5 1.4238 -5
S i 33 5.9580 -4
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2 B-4 B—-4 B-—-4 B—-4 B-4 B-4 B-4 B-4 B-~4 D=4 T—-6 T-6 B-4
3 RF B-4 B~-4 B-4 B-4 B-4 B4 T—-6 T-6
4 B-4 B-4
5
8
7 RF
8
9 RF
10 RF RF
11
12
13 RF
14 RF B-2
15 R F Wm.ﬂwuwhﬂﬁd.m.mm.\ﬁ
186 B—-2 B-2 B-2 B-2 RF
17 RF
18 R F B -2
19 RF
20 B4 B-4
21 RF
22 J | RF H
23 B A B A B A B A B A B A B A BA B A BA B A B A B A
o B—-4 ;472 T~6 . 68 BP4-X; B-4+BP
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1 2 3 4 5 5 7 8 9 B 11 12 13
1 $ifos0 | RF RF RF R F RF RF R F GF-4 |GF-4 |RF RF RF RF
2 BP-X |BP-X
5. _ 1 4 HF-4 |HF-4
4 R,70+9{GF-4 |GF-4 |GF-4 |GF-4 |{GF-4 |GF~4 |GF-4 |GF-4 |GF-4 |GF-4 |GF-6 lGF-6 |GF-s56
5 | 1 , x | HF - 4
6 HF-4 |HF-4 |HF-4 |HF-4 |HF-4 |HF-4 |HF-4 |HF-4 |HF_4 ‘ HE-6 |HF-6 |HF-6
7 R.70+5|RF GF-4 |GF-4 |GF-4 |GF-4 |GF-4 |GF-4 |GF-4 |GF-4 |GF-4 |[RF GF-4 |GF-4
8 i _ HF — 4
9 HF-4 |HF-4 |HF-4 |HF-4 |HF-4 |HF-4 |HF-4 |HF-4 HF-6 |HF-6 |HF-4
10 HF-4 |HF-4
11
12
13 RF
14
15 GF -~ 4
16 GF-4
17 GF -4
18
19 GF-4
[ 20 GF ~ 4 HF -2 FRLERT A
21 GF-4 GF -4
22 R,y7019 RF RF R F GF-2 |GF-2 |GF-2 |RF RF RF R F R F
23 HF-2 |HF-2 |HF-2 HF -2
24 RF
25 GF - 2
26 RF GF-2 |GF-2
21 HF-2 |HF-2 HF - 2
28 , RF
20 R.7052 HF-4 |HF-4
30 RF

-~ bb~56 —
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