JAER! 1003—E

JAERI 1003—E

JRR — 1 o pit s B

PIREE No. 3-E

1962 £ 3 A

H & R+ 73 #F 38 Ar

Japan Atomic Energy Research Institute

L
L
£
&
L ¥



JRR-1 o & ¥ A B

- =1

 CO®E 1957 £8 B 27 Hic JRR-L HERIE LTS, FAE 12 BRRELR
b AAOEERBRCETA 8D TH 5. JRR-1 RhE TCrBRINIIABR
OFH TIRBEOESEZE L S KB I TV, BERBRORR, HRERE A1
INTWB I E b -l FERBRONER, FEEE KOEOCERZ S FRE
BHONE, PHEFRIS IOV v~ B@RESHONE, HAIMELBHIERIETHS.
JRR-1 i3 1957 4E 12 AR 3 Ticd S80kWH HEES D, FEFOEERIAKICE
WTHETRIERERLTWA.
1958 4£4 B
JRR-1 & B =®

Operating Characteristics of JRR-1

Abstract

Japan Research Reactor No. 1, a 50kW homogeneous solution type reactor,
reached its criticality on 27th of August, 1957 and has becn operated approximately
580 kilowatt hours by the end of the year. The operating characteristics of the
reactor observed are reported in this paper. Informations are also included on
control rods calibration, mass and temperature coefficient of reactivity, neutron and
gamma ray intensity distribution, power calibration est and high power operation etc.

The data meet with the substantial items of its specification satisfactorily.
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TAELB I -1 Data on Mutual Interference of Control Rods

Position of No. 3

. "
Rod: 3 Above from Fully  w u 6 . Position of Other Rods

Inserted Position No.l1 No.2 No.3 No.4
0.50 % 100 % o 0 - 0 s
Reactivity Worth of No.3 Roé{ 0.44 % 1.15 % 8 8 = -
— 110 % 5 15 - 15
* No.a * 0.38 % 1.08 % 15 15 6 - .
" No.3+No.4 7 0.72 % 2.18 % 5 15 = -

®  Rods Position: in...... 0
out..... 157

TABLE -1 Maximum Thermal Neutron Flux in Beam Holes

(at 50 kW)
Beam Hole Maximum Thermal Neutron Flux (n/cm? sec)
Central Exposure Tube 1.2x10'¢
2" @ Through Tube (MNo. 2) 6.7x10M
4" & Horizontal Hole (No. 3) 6.0 1033
3" & Horizontal Hole (Mo. 9) 4.8x101
Horizontal Thermal Column (No. 11) 4.2x 101
Vertical Beam Hole (No. 12) 4,8x 101
Pneumatic Tube (No. 16) 6.4x101?

TasLe [V-1
Thermal Neutron Flux Available outside of Beam Hole

at Reactor Surface (at 50 kW)
Beam Hole Avnilable Thermal Neutron Flux (n/cm3 sec)™
Central Exposure Tube (No. 1) 2x108 !
4” ¢ Horizontal Hole (No. 3) 7x108
6’’-4’” ¢ Horizontal’ Hole (Na. 4) 2x108
3” ¢ Horizontal Hole (No. 9) 4X 105

*®  These values are those available when beam holes are open, so somewhat larger values will be gained when
shielding wall or that sort of things is placed outside of the hole. (cf. § TV-2) S
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TABLE VI-1 Data on High Power Operation

date Sept. 13 Nov. 21 Nov. 26

Maximum Power output (kW) (neutron flux) . 43.2 50.4 60,0
{heat) 43.6 54.0 60.9 |

Power Level Recorder (mV) 18x10~4 %) 21x10—4 %) 30x10—4
Log N Recorder (mV) 60 (L] 100
Upper Core Temp.  (°C) 56.5 516 58.8
Center “ 0 77.2 79.4 81.7
Lower . [§(®)] 70.6 .70.6 70.6
Lower Catalyst Bed Temp. (°C) 213 250 266
Catalyst Bed Gas Outlet Temp. (°C) 152 175 180
Upper Catalyst Bed Temp. (°C) 239 278 303
Center * L4 (°C) 231 270 292.
Recombiner Pressure (PSIA) 13.4 13.6 13.5
Primary Coolant Flow (I/m) 52.6 49.6 50.3
Primary Coolant Diflerential Temp. (°C} 10.8 4.2 15.9
Secondary Coolant Flow  (I/m) 125 185 190
Secondary Cq:luni Temp. (Heat Exchanger Input) (°C) 23.5 17.6 i8.2
v " (*  Output) ("7) 7.1 2.0 212
Remaining Excess Reactivity (%) 0.9 0.34 0.74

2 ]

These vulues correspond readings befor power calibration (before neutron detector is moved to present positions

f. § VI-2)
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Fig. III—1 Beam Holes of JRR-1
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