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Pre-critical Tests for JRR-1
Abstract
) This report describes the various tests on the primary system of JRR-1 before its

critical experiment.

“The primary system” means the various equipments and instruments inside tle
primary - enclosnre which isolate the fuel solution and fission products from outgide,
including the core, the gas révombiner, the fuel drain tank, 12 valves and tubings that
combine above mentioned components. '

Checks of iustallation, ielding, etc and measurements of characteristics of the system
started on May 11, 1957 and finally the reactor resched te criticality on Aug. 27, 1957.
This report concerns about the results of these tests including detailed procedures.

April, 1958 JRR-1 Operation Group**’
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Tasre IV-1. Gas Flow Meter Calibration

JAERT 1003-B

Time 5 Drained Water { Water in System| Levei Gauge Flow Meter Memo
¢ ¢ cm 7.y * gpilt by accident
8/8 16:55 0.012% 33.2 9.2 19.7%* ** tapped
17 : 03 . 47.0 17.6
17:11 2.0 31.2 45.45 14.7
17:15 43.8 9.4
17:21 2.0 29.2 42.8 3.6 .
18:39 29.2 42.55 3.4, 2.9% - * tapped
18: 46 41.5 —0.1 o
18- 49 2.0 27.2 40.2 —l.d
18 : 59 2.0 25.2 36.8 —-2.7
19:04 35.3 -—4.6
19: 97 2.0 23.2 34.1 7.5, =T.T* * tapped
19:17 32.45 —~13.4
19:21 82.7 —-15.7
19:24 81.5 —16.0
19 : 26 2 21.2 31.2 =16.1 ®
TasLe IV-2. Water Working Volume in Gas Recombiner
Date Initially Poured  {Drained Water From Working Volume Pamp F)pcmﬁuu System Pressure
Water Core Time
8/8 15.0 ¢ 3.733 ¢ 11.27 ¢ 2 min
8/9~8/10 15.0 3.91 11.09 1
8/10~8/12 13.09 1.721 32 62.3
0.048 11.225 30 61.9
8/15~8/16 13.00 1.870 30 61.7
0.051 32 62.1
0.046 33 61.3
0.034 31 61.7
0.012 10.99 37 62.3
8/18~8/19 13.925 2.9 62 62.1
0.017 a1 6.9
0.019 33 62.0
0.017 30 61.9
0.012 10.955 a 62.6
8/23~8/24 12 0.2 50 62.0
0.03 11.17 61 62.0
TasLe IV-3. Volume-Pressure Calibration of Core
Sucked Water in Sysisin He Manomoter Recombiner Preasure llouomf'ﬂncr Regombluer Gas '
Water Water Tamp. Tomp.
0 ¢ [ 31.6 cullg 6.72 peia 25.9 °C 25.9 *C
2.115 2 35.75 6.98 " »
2 4 36.95 7.17
2 6 38.25 7.39
2 8 39.55 7.66
2 10 ql.1 7.96
2 12 42.7 8.30
2 14 14.4 8.65
2 16 46.3 9.02
2 « 18 48.45 ) 9.41
2 20 50.7 9.80
2 22 53.25 10.27 25.3 25.3
2 24 56.1 10.66
2 2 59.2 11.44
2 28 62.8 12.15
2 30 66.8 12.89 " 25.3 25.3




JAERL 1003-B

JRR-1 O B R B R B

TasrLe IV-4. Simulated Reactor Operation
Date 8/21 ” ‘e 8/22 [ L4
Time 18: 00 19:16 19 : 40 16: 42 17 : 18~21 | 17 ¢ 34~37
Hg Manometer cmHz 58.5 60.4 62.1 63.9 63,7
P, PSIG 0 0 0 0 0
Flowmeter Pressurs cmHg ¢ -1.3 L -1 +1.2 2.5 s
Flowmeter Temp. °C 26 . 40 25.5 25.5 25.5 "
Flow {/m 0 *(2.44) ; 0.84 2.14 3.2
U o 2.80 (2.13)
pper Core Temp. “C 8.2 i
- . 29.0 31.8 28.8 30.6 32.3
Center Core Temp. °“F 7 -
Lower Core Temp. °C 25.2 7 ‘e 8 8 42
- 23.5 23.5 27.6 28.8 28.8
Sweop Gas Flow nA 12.0
. = 15.0 18.2 8.7 12.8 17.5
Sweep Gas Temp- °C 30.7
. o - 42.8 17.2 35.2 0.7 16.2
Regurgitator Gas Temp. °C 29.4
. . - 34.2 38.3 3.8 35.3 376
Regurgitator Gas Temp. °C 21.6
. * 28.8 30.0 28.8 29.4 30.0
Lower Cat. Temp. °C 170
. 180 237 13.7 152 220
Cat. Bsd Out Temp. °‘C 72
Unrer Cat. Temp.  *C 130 171 89 107 155
c"" P e 3 204 266 30 157 250
O . .
: mub' ut v;mp . o 57 198 258 48 160 243
Rauombfnet ater emp. 26.5 o0 28,2 28.9 8.8 28.9
““":b’."" (:“ Temp psc 2 28.2 8.8 8.8 28.8 28.9
ecomniner “resinre 1A 12.3 11.82 12,6 12.6 12.8 12.87
Recombiner Pump Pressure PSIA 54.8 53.7 54.6 53,6 52.3 54.6
Core Cof)lnnr Flow GPM o 2.0 2.9 0 0 0
Kecombmer. Coolant Flow GPFM 0.65 1.0 1.0 0.3 0.4
Core IM °C 4o 3.92 3.92 3.98 3.93 3.96
Rec. H.E. in *C T 23.5 23.5 2.5 24.7 24.0 23.5
Rec, H E. out “C . 24.7 95.3 25.8 5.9 5.8 95.8
Sec, Coolent Temp. In °C 2.2 230 29,4 22.4 22.3 21.7
Sec. Coolant Temp. Out *C 22.3 23,5 23.5 23.5 23.5 23.5
Simulated Power kW ] 55 0
Tlw
{ ): standard | (accident)
aiato
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Gas Flow Meter
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Gas
Recombiner

TlLEf

C )

Fuel Drain  Tank

Qutlet “D” '
Optlet "B° Outlet "A" Qutlet “C

Fig.1-1 Schematic Diagram of Primary System
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Fig.1-2 Gas Recombiner and Tubings

. He
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’ i i . . - . -
. Diatrun
| sowm— m:{”‘l Liifusion Ballast Velue
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L

Pressure Cnuge

0i1 Rotury Pump

Fig.1I-1 Principle of Leak Detection with Sniffer Method
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Standard Leak

. Diatron

System to be Tested

-2 .
~10  mmhg 4I>4: :Dq: OstRotury Pump Z——=] Ballast Votume
iy .
He . Pressure Guuge 011 Rotary Pump \
Aux. Rotary Pump O l.._ . - . - - - -

Fig.11-2 Principle of Leak Detection with Vacuum Method

Fig. [lI-1 Newly Mounted U-tubing under Construction




JAERI 1003-B

JRR-1 0 &

2R B

Outlet
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e

Evacuated Tank

02

" Pump

\_/

Hg Manometer

Fig.1V-1 Equipments for Volume Determination with Gas
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H.0

Fig.

Qutlet "B°

Qutlet “C”

Level Gauge.

e Pt S DI L

9

Hg Manometer

IV-2 Equipments (or Gas Flow Meter Calibration
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Float Position
(Relative Value) {inch)

12-

14

16

Fig.IV-3 Gas Flow Meter Calibration-1

0 inch correrponds 8"7/16 up from weir level. Weir level is 973/16 down
from upper end of coil. Float upper end is 173/4 up from water level.

> e 5



16

(AN

Output

Electrical

JRR-1 0 & & W & &

20
18;
16;

141 9SCFM

\ \ 8SCFM
s 75CFM
. ™~ TS

JAERI 1003-B

-4 ~ ‘\\\
- & \
HACFM
-8
RBCEM
- 10 N
450N
-~ 12
eae § T e y - o Ve P
Wy 5 & 10 YRR IR

Recombiner Pressure ( D8l )

Fig V-4 Gaz Plaw Nster Calilwation-1l




10

=
=2

System Pressure {emHg?
=n .
?

N /

Witer Valume (4

Bige V-0 Volume:Prraayre Calibrarion Cutye

a“ b S auiedeie o Seuit S0 Eepeniivl Pl SNSRI (S e Ha——— P 44 R N AR T o u\'
| i




18

JRR-1 0 B R 81 B B

JAERI 1002-B

Outlet "A~ ., -

Flow Meter

W

Fig. V-6 Equipments for Simulated Reactor Operatien
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Hg Manometer
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500+

460

w
=4
s

Temperature {C)

200

1001

© Upper Cat. Bed Temp-
® Center Cat. Bed Temp.
s Lower Git. Bed Temp.
@ Cat. Bed Outlet Temp.

~—» Experimental Value
Taken by JAERI

ETrar Y P

20 40 60 80 100 120
Simulated Power (kW)

Fig.1V-T Simulated Reactor Operatien
Simulated power is that of fuel solution of 300 gr U/liter.
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Fig.1V-8 Equipments for Critical Experiment
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Title

Design Calculation of JRR-3
Part 1 Core Calculations
Design Calculation of JRR-3
Part 2 Control Rod and Shield Calculations
Pre-critical Test for JRR-1
Preparation of the Fuel Solution for
JRR-1
Critical Experiment for JKR-1
Operating Characteristics of JRR-1
Control System of JRR-1
Radiation Monitoring JRR-1 during
its Critical Experiment and Power Test

Absolute Measurements of Neutron Flux in
JRR-1

Optical Properties of the Shielding Windows
of Co-60 Gamma Radiation Facility

Temperature Coefficient of Reactivity of
Calder Hall Type Reactor

Analysis of Dynamic Characteristics British
Type Gas Cooled Reactor

An Analysis of Neutron Flux Spatial
Oscillation due to Xenon Build-up in the
British Large Power Reactor Core

Experimental Studies of the Test Mock-up
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