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Control Rod Position and Temperature Coefficients
in HTTR Power-rise Tests
-Interim Report-

Nozomu FUJIMOTO, Naoki NOJIRI, Eiji TAKADA, Kenji SAITO,
Shoichi KOBAYASHI, Hiroaki SAWAHATA* and Sigeru KOKUSEN

Department of HTTR Project
Oarai Research Establishment
Japan Atomic Energy Research Institute
Oarai-machi, Higashiibaraki-gun, Ibaraki-ken

(Received December 22, 2000)

Power-rise tests of the High Temperature Engineering Test Reactor (HTTR)
have been carried out aiming to achieve 100% power. So far, 50% of power operation
and many tests have been carried out. In the HTTR, temperature change in core is so
large to achieve the outlet coolant temperature of 950 °C. To improve the calculation
accuracy of the HTTR reactor physics characteristics, control rod positions at criticality
and temperature coefficients were measured at each step to achieve 50% power level.
The calculations were carried out using Monte Carlo code and diffusion theory with
temperature distributions in the core obtained by reciprocal calculation of
thermo-hydraulic code and diffusion theory. Control rod positions and temperature
coefficients were calculated by diffusion theory and Monte Carlo method. The test
results were compared to calculation results. The control rod positions at criticality
showed good agreement with calculation results by Monte Carlo method with error of
50mm. The control position at criticality at 100% was predicted around 2900mm.
Temperature coefficients showed good agreement with calculation results by diffusion
theory.

The improvement of calculation will be carried out comparing the measured

results up to 100% power level.

Key words : HTTR, Power-rise Tests, Control Rod Position, Temperature Coefficients,

Diffusion Calculation, Monte Carlo Calculation.
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1) EHREWRBEI O NOFHREE L. HEMRER, Bela X7 b B
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EEDTHUCREE L,

2) HEHBEENS S LADORE

HEEERNDT S LD 5, BERRICEL TV R2 KU R3 Hl#lEN 5 LORE.
BEERARER—E U2, BREMEERNIZH S C RO R N T LAQRER. ThENOBO,
MEHEOIREFHMRICHWEZEBH T Oy 7 ORE ER—& Lz, BEMREIIBREIO N
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BALEIZE X BRI DOWTHE 4 ITRT.

3. 1. 3 BERKOMITER
(1) JHIREO BT
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EAEROHEAENE R NRE TORERKEZRD 2. BEHITKEOBEHT TH 2 DT Xe. Sm
DEHIIE|AL. U ORBEICLDBLBER LMoz, 2, BRI EMS 1 BH. 2
BH. 3SBREKEU4, SERHO4fERICHT. Thenh3 7 olmigty M EERL .
A B 2 1740mm K 2030mm & L7z & EDMFEREZH 3.1.8 %, HF 319 REKDN
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[%] [mm] [-] [mm]
1885 1.0293386 K% HETFRHZ
0 1740 1.0127406 1635 % B &
1595 0.9951438
. 2030 1.0181557
1885 1.0012183 1875
2.1MW) 1740 0.9834149
20 2320 1.0173132
2175 1.0011117 2165
(OMW) 2030 0.9846637
50 2610 1.0250523
2465 1.0091054 2385
(15MW) 2320 0.9925258
&7 2755 1.0236224
2610 1.0088664 2540
(20MW) 2465 0.9909844
83 2900 1.0259937
2755 1.0132170 2630
(25MW) 2610 0.9981287
100 3045 1.0194598
(30MW) 2900 1.0087838 2800
2755 0.9957303

T B oEmERERL.
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% 3.1.8% FHMREOREREMITAR (EEEME : 1740mm)

g | WE | Bk | L PR
K] [] (K] [AK/K/K]
tc30cl 300 1.01696016
310 -1.16596 X 104
tc32cl 320 1.0145556
330 -1.24751X 104
tc34cl 340 1.0119939
360 -1.34046 X 104
tc38cl 380 1.0065323
400 -1.34768 X104
tcd2cl 420 1.0011004
440 -1.35356 X104
tc46el 460 0.9957035
480 -1.40737 X104
tc50cl 500 0.9901534

¥3.19% FHAREOREMREMTER (HEEME : 2030mm)

g, | BE eyl EES It BE It £ PR 2
(K] [] (K] [Ak/K/K]
tc30c2 300 1.0497657
310 -1.05309% 104
tc32¢2 320 1.0474498
330 -1.12913X 104
tc34c2 340 1.0449780
360 -1.21521X 104
tc38c2 380 1.0396969
400 -1.22091X 104
tc42c2 420 1.0344445
440° -1.22247X 104
tc46c2 460 1.0292383
480 -1.28395X 104
te50c2 500 1.0238264
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55 3.1.10 &  FHIIRE T OEIE RO R

B il i IR EEFREK
[C] [mm] [Ak/k/C]
72.4 1812 -1.267 X104

133.5 1888 -1.284 X104

$3.1.11 % {BHHTORERROFMmEER

A Fa T R FAAT A RATEE D < Al
(%] il PR A it B R &K fl e o i BE PR
[mm] [Ak/k/C] [mml] [AK/K/C]
7 2030 -1.228 X104 _ _
(2.1MW) 1885 1439X 104 2010 1.257X 104
30 2320 -9.835X 10 _ .
(OMW) 2175 1 032X 104 2290 9.935X 10
50 2610 -7.138X10° _ _
(15MW) 2465 7.391X 10 2508 7.316X 10
67 2755 -7.156 X 105
- -5
(20MW) 2610 7 471X 10° 2704 7.267X 10
100 3045 -6.169X 105 _ _
(30MW) 2900 -6.648 X 10 2991 6.347X10%
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oMW [ 210 T Toooss | oosss | 2/05*
ow) | 3810 T Toome | oos1a ] 205+
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T BRPORBEERDH O,

#322% EUFHNIVOHEIZK DEERKOME

1) BT # S
A A FNE R ket Hat#iEo .
[%)] [mm] [-] [%]
7 2040 1.00324 0.0400
(2.1MW) 1.00004 0.0441 +20CD{HE
30 9395 1.00033 0.0419
(9 MW) 0.997711 0.0406 +20°C D&
50 9530 0.999504 0.0409
(15 MW) 0.998364 0.0381 +20°C D
100 9950 1.00208 0.0416
(30 MW) 1.00069 0.0393 +20CD1fHE
2)IB FE AR B D LM 5=
HA 1B FRE FEy:cal BEARL#E
[%] [Ak/k/C] [%] [Ak/k/C]
7 - -4 + - + 4
(2. 1MW) 1.59X10 +19 1.59+0.3X 10
30
- X104 + -1.31£0.3X10¢
(9 MW) 1.31X10 +22 1.31+£0.3X10
50 - 5 + - X105
(15 MW) 5.71X10 +49 5.71+£3X%X10
100
- X105 + - X104
(30 MW) 6.93X 10 41 6.93+3X10
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] BERER | EEE ‘Eéégyn ﬁ@ﬁgﬁ [5ﬁ§]
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iR e VAT BOCBEMGME  [%Ak/K] {EIEKF*
[mm] C R1 R2 Total FsN'4- (-]
1866 0.000 0.000 0.000 0.000 0.000 -
2030 0.181 0.149 0.063 1.453 1.738 1.196
2320 0.320 0.306 0.116 2.852 4.384 1.537
2610 0.383 0.382 0.142 3.527 6.720 1.905
2900 0.407 0.415 0.153 3.815 8.607 2.256
3190 0.415 0.427 0.157 3.919 9.751 2.488
3480 0.416 0.429 0.157 3.932 10.20 2.594
3770 0.416 0.430 0.157 3.938 10.32 2.621
4060 0.416 0.430 0.157 3.938 10.33 2.623
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4060 4.085 2.623 10.715
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v 1 0101972 | 2.77778x10 7| 0.238889 | 9.47813x10 *| 0.737562 | 6.24150x10" = 4.1840 (#fb-#)

] 9.80665 1 272407 %10 | 2.34270 9.29487x10 *|  7.23301 6.12082 x 10" - 418551 (15C)

{I: 3.6x10° 3.67098 x10° 1 8.59999 x10° 3412.13 2.65522x10° | 2.24694 x10%° = 41868 (15BN £)

4 )

M 418605 0.426858 | 11627910 ¢ 1 3.96759x10 ¢|  3.08747 2.61272x10" g | PS(LIE )
[ 1055.06 107.586 2.93072x10 | 252.042 1 778172 6.58515 %10 e e
= 75 kgf-m/s
Erar waner | o et ; . SN, . ool
1.35582 0.138255 | 3.76616%10 0.323890 | L28506X10 1 8.46233 10 735 499W
160218 %10 ™ | 1.63377x10 “'[4.45050%10 *| 3.82743x10 ™| 1.51857 %10 * | LI8I7Ix10 ™ 1
4 Bq Ci gy Gy rad s} C/kg R @ Sv rem
B " 0 ol it
i 1 2.70270x10 o | 100 Fxy ] 3876 3 | 100
hit ht 4t
3.7%10% 1 ' 0.01 1 ' 2.58x10 ! 1 " 0.01 1

(8612112611 BiAE)
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