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Control System of JRR-1

Abstract

The tests and calibrations of JRR-1 control system had been performed
auring the period between the installation in May and the critical experiment
in the end of August, 1957. After the critical experiment, the tests were
continued until the power increase was performed in the end of November.
Now, the control systems are in satisfactory condition, except some minor
problems to be solved on the control console. :

Some of the important instruments, operation characteristics of JRR-1 control
system and also some results of the reactor operation to date were reported
in this papsr. The paper however concerns only with control system, and de-
tails of the reactor itself will be reported in another paper in the series of the
reports.
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TABEL I-1 Responsc Time of No.3 Channel Power Scram

Input Scram Set Point Delay Time
106 CA) C1kW) 3.4X10°7 CA) C0.34LWD 64.3 ms
1074 0 EW) " C ) 59.5
104 (100 kW) 0.7255x10-4  (72.5KW) 169.7
L4x10-¢  (H40KW) . C ) 136

TABLE -1 Temperature Measuring Instruments

Measurable points

fusrrument Range by switching Notes
Upper Core
Recombiner Water
With scram at excessively high
Recombiner Gas
temperature
Regurgitator Gas
Regurgitator Water
Lower Core —20°C~+130°C Recombiner Heut Excha-
nger Inlet
Recombiner Heat Excha-
nger Outlet
Secondary Coolant Inlet
Secondary Coolant Outlet
Lower Catalyst 0°C~520°C non With scram at excessively
Bed low temperature
Center Core —~20°C~-150°C non recording
Center Catalyst Bed Gas With scram at excessivel
Upper Cat. Bed 0°C~520°C Qutlet . v
Sweep Gas high Temperature
Primary Coolant .
Differential 22°C non recording

Temperature({aT)
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TRR-1 oHiERIC DT

TABLE V-1 Troubles Found by Preoperational Check

Jnstrument il Time Notes
Sub-pile Room Radiation Monitor i 5 Relay--~3 Lampww-1  Battery-sl
Control Rod Drive Mechmbp__ ) i . 6 Magnet missed to raise up the rod
Log N and Period Aniplifier 6 Tubewwrd  Circuit-3
Electrometer l 7 Tube:=3  Circuites=--3 Batterysses1
Log Count Rate Meter 2 Tube:e---2
Sweep Gas Flow Meter | 2 Meter Relay----2
Secondary Coolant Radiation Monitor 3 G-M counter-++--3
Automatic Controller 2 Relay-2
Linear Amplifier Sometimes for No.2 Channcl

TABLE -2 Scrams in Operatior (by the end of Feb, 1958)

Scram Czuse

Control Console Others
Scram Type Instrument Operator Others Unknown Total
Start o Start : Start : Start s
ap Running up Running p Running up Running
]
Period - 1 ] - 2 - 3 7 4 17
Power Level Log - — —_ 1 - —_ — 1 2
Power Levev Idnear 5 4 1 —_ — — — -— 10
Catalyst Bed Temp. —_ —_ — 2 — — — _ 2
Sweep Gas Flow -— - -— 1 - —_ — _— 1
Manual - 1 —_ 1 — — — - 2
Electric Power Failure — - — - —_ 3 —_ - 3
5 6 1 7 — 6 7 6
Total 37
u 8 6 12

TABLE V-3 Monthly Times of Start up and Scram.

Start Up Scram %
Sept. 1957 59 11 18.7
Oct. 34 4 1L.8
Nov. 55 9 16.4
Dec. 59 7 11.9
Jan. 1958 12 2 16.7
Feb. 31 4 12.9

15
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Control Rod Drive Mechanism
/Vertical Thermal Column:

Rod Magnet FEEA U Biologial Shield

e W Control Rod

- Core Tank
Assembly

Horizontal =
Exposure Hole
Dense Concrete [

3:4m- Shield Blocks |5 5

“{| Horizontal Thermal Columm

Rolling Shield Door

-—Lead Gamma-Ray Shield

Bismuth Gamma-Ray Shield

Graphite Reflector

Dense Concrete\

/.

/:\)

NQQI: Lim: '-\.‘\
Gamma Port Remote Valve :
2.9m N Gamma Port

Service Connections
Counters and Jon Chambers

Fuel Drain Tank—]
Lead Shielding .

Fig. I-1 Vertical Section of Reactor
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-»Magnet Power Supply Code

“Magnet in" ;
Micro—~Switch

Pinion

Drive Motor_

Al VO]

Gear’ | 4 T

“Magnet out”__|g
Micro-Switch _Eﬁl: .

“Red out” —‘Wq O
Micro-Switch

‘ Rack |

“Rod in” .

Micro-Switch—l [z G Magnet
| L —Piston

| —

Floor Line

.Rod Thimble TN

24

" "Baron Ca;rbide__
Neutron Absober

Qver Flow Cha'n—'nber)

Core Tank

i

(1.8mm Stainless Steel)

Fig. I-2 Control Rod Drive Mechanism
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. “Magnet in’
Drive Motor Micro-Switeh ™| i |

N Gear Block m i

Selsyn Motor for Rod
L, Posistion Indicator

~————ROD #4
x——-xROD # 3
1.6

1.4t

—
[y
T

 REACTIVITY (%)
> s
B

Total Weorth of Each Rod

08 ROD# 1.+
0.4}
®.2-
1] S 1 ; )
0 500 1000 * 1500
ROD POSITION (inéhes) X 1/100

Fig. I-4 Characteristics of Control Rods
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JRR-1 ofl#RIc2nT

#———+ROD No. 1

Goor_ o———aROD No. 2

DELAY TIME {ms)
()
(=]
[=]

200

100

\
/'/F"-ree Dropping Curve hy Gravity

'

I 1 1 | 1 :
200 400 600 800 1000 1200, 1400
READING OF INDICATOR

Fig. I-5 Response Time of Control Rods
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