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Preventive Measures for the Recurrence of Control Rod Insertion Failure in

Japan Research Reactor No.4 (JRR-4)

JRR-4 Operation Division and Research Reactor Utilization Division

Department of Research Reactor
Tokai Research Establishment
Japan Atomic Energy Research Institute
Tokai-mura, Naka-gun, Ibaraki-ken

(Received July 1, 2005)

Japan Research Reactor No.4 (JRR-4) was shut down manually, due to the control rod
insertion failure occurred during the rated power (3,500k W) operation on June 10, 2005.

It became evident by the investigation that a screw bolt at the control rod support got loose
and blocked the control rod insertion. The failure was recovered through replacement with the new
screw bolt. Considering the importance of this event, we decided to inspect all screw bolts over the
core that may cause a control rod insertion failure. Furthermore, we decided to carry out periodical
inspection about these screw bolts whether they were tightened enough or not.

This report describes the result of inspection carried out as the preventive measures.

Keywords: Research Reactor, JRR-4, Control Rod, Control Rod Insertion Failure, Screw Bolt,

Periodical Inspection
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1 R=2.58 x10~*C/kg 4. E CHIEEEHLIES T bar, barnk &
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g M | 7 vk Bg]os . O THEDHE, mmHgER20HF T Y
mom @ |7 v 4| Gy | Ike Irad=1cGy=10"*Gy AT B
B B % R|vy—<_nAb| Sv | Jkg 1 rem=1cSv=10"%Sv
# = #
#1 | N(=10°dyn) kgf Ibf [E [MPa(=10bar)| kgf/cm? atm mmHg(Torr)| 1bf/in%(psi)
1 0.101972 0.224809 1 101972 9.86923 7.50062x10° 145.038
"9.80665 i 2.20462 #1|  0.0980665 1 0.967841 735.559 14.2233
4.44822 0.453592 1 0.101325 1.03323 1 760 14.6959
# E 1Pa-s(N-s/m?=10P (X7 X)(g/(cm-s)) 1.33322x107* | 1.35951x107* | 1.31579x10"* 1 1.93368x1072
BHE  1m?/s=10"St(A b — 2 X)(cm*/s) 6.89476x107*|7.03070x10? | 6.80460x107 | 517149 1
x| J(=107 erg) kgf-m kW-h cal(ZHitik) Btu ft-1bf eV 1 cal= 4.18605J (3Hi#)
-3
;; 1 0101972 | 2.77778x1077| 0.238889 | 9.47813x107*| 0.737562 | 6.24150x10® = 4.184] (#qk2z)
] 9.80665 1 2.72407x10°°|  2.34270 9.29487x107%| 7.23301 6.12082x 10" = 4.1855J (15°C)
% 3.6X10° 3.67098x10° 1 8.59999 x10° 3412.13 2.65522x10° | 2.24694 x10% - 4.1868] (HEEAE)
. 418605 0.426858 | 116279x10°} 1 3.96759x107%|  3.08747 261272x10°  pym | pPS({AEH)
1 1055.06 107.586 | 2.93072x107*| 252.042 1 778.172 6.58515 x 102 - 75 kef-m/s
-7 -3 18
1.35582 0138255 | 3.76616x10 0.323890 | 1.28506x10 1 8.46233x10 - 735.499W
1.60218 107" | 1.63377x107%|4.45050x 1072} 3.82743 %107 | 1.51857 102 | 1.18171x10~* 1
b4 Bq Ci % Gy rad gf; C/kg R 5 Sv rem
% 1 2.70270x10™" oy 1 100 1 1 3876 E 1 100
it it
3.7x10% 1 ) 0.01 1 2.58x107 1 Bt 0.01 1
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