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Data Sheets of Fission Product Release Experiments
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This is the second data sheets of fission products (FP)
release experiments for light water reactor fuel. Results of
five FP release experiments from the third to the seventh are
presented: results of pre-examinations of UQO, pellets, pho-
~tographs of parts of fuel rod assemblies for irradiation and
the assemblies, operational conditions of JMTR and OWL-1,
variations of radioiodine-131 level in the main loop coolant
during experimental periods, and representative results of

post-irradiation examinations of respective fuel rods.
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°C 1600 -

I-131in Plenum
I-1311n Pellet

Linear Heat Rate
= about 400 W/cm

1500 ~

=0.11 (cal.), jap0A

-

about O.1 ( meas.)®
{300+
Beyer —Hann’s Model 1200 1
2
Measured Value 100 7
1000 +
300 T
800 +
_ Pellet
Surface

700 T
600 +

Pellet Pellet

Radius 500 + Radius

O.€|37cm 010203 04 05 06 lcm
1 } | 1 1 |

Distribution of Inside Temperature of UQ, Pellet ™
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Table 2.1.1 Results of Chemical Analysis of UO,; pellet

Item Limit Measured
U235, Enrichment 1.5 = 0.05 W0 1.522 4 0.006
00U, Ratio 2.00 ~ 2.03 2.01
U Content = B87.3 % 88.1
H,0O Content < 10 uéd g UO, < 1
Volatile Impurities uwb g U0, < 5
Amounts of Released Gas < 60ud g UO, < 6
Ag <1 ppm 0.2
Al <100 < 20
B <1 ” < 0.2
C <200 # 20
Ca < 100 »# < 20
Cd <1 4 < 02
187 <25 # < 10
Cr < 50 7 10
Cu <100 # < b
F < 25 !.r < 10
Fe = 200 ¢ 20
Pb <10 < 1
Mg < 100 2
Mo < 50 " 5
Ni < 70 ” 30
51 < 200 »# 50
Se <20 » <1
N =< 200 # L0
Dy ppm < 0.05
Eu # #
Gd p p
Sm 4 n
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Table 2.1.2 Dimension and Density of U0, pellet

Measured

Item Limit
No.1l No.2 No.3 No .4 No.5
Out Dia. 1340 =0.05mm || 13.39 13.39 13.39 13.39 13.39
Height 180 202 mm| 17.98 17.97 17.97 1798 17.97
Weight g || 26.270,| 26.249;| 26.225,| 26.307, | 26.262,
Density g c. c. 10.43 10.43 10.42 | 10.45 10.45
4 94.0 £ 1.5%TD | 95.2 95.2 95.1 95.4 95.4
Holela)Dia. 1.6 £ 0.2 mm 1.55 1.55 1.55 1.55 1.55
Hole(b)Dia. I mm 1,55 1.55 1.55 1.55 1.55
Hole{a)Dist. 4.9+ 0.2 mm 4.7 4.8 4.7 4.8 4.8
Holeb)Dist . 29+ 0.2 mm 2.8 2.7 2.8 2.8 2.8
Holela)Depth 202 mm 2.1 2.0 1.9 2.1 1.9
Hole{b)Depth 5= 0.2 mm 4.9 5.0 5.1 5.1 5.2
Amount of U g 23.14 23.13 23.11 23.18 2312
Amount of U g 0.35 0.35 0.35 0.35 0.35
Damaged crack etec OK OK OK OK OK
Center line
Hole . b
\j Hole , a
B U 2;:‘_0-2 T
i 5x0.2
4
Height J 2.94 0.2
|-_- J 489102
—
3

o




JAERI-M 8332

Photo. 2 1.1 UQ, Pellets

Photo 2 1.2 Cross Bection of UO; Pellet with

thermocouple holes
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(X3.92)

Photo. 2 1.3 Upper Side of UO, Pellet with
thermocouple holes
(to one hole center from pellet center=477mm, t{o the

other one from pellet cemter =2 75mm)

(X100)

Photo. 21.4 Artificial Pin—Hole through
' Clad of Fuel Rod
{Dia. 0.12mm)
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Photo. 2 1.5 All Parts of Fuel Rod Assembly

Photo. 21. 6 One Fuel Rod Assembly before Being Charged
into In—Core Test Section in OWL -1
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Table 2.1.3 Level of *'I in OWL —1 Coolant (1974)

Sampled * | .
Date & Time (4Cismd) OWL—1 JMTR Remark
5/13 | 14 : 00 B.G. ** 250?.-;})‘3%”’“12@ 5 MW
14 © 40 8.19 x 1077 ) 10 MW
15 & 30 4,00 % 107° " 15 MW
16 1 30 1.65 X 107° " "
17 00 2,51 X 107° " 25 MWt
17 © 30 6.36 % 1077 " 30 MWt
18 : 00 5.17X 107° # #
18 & 30 8.23 X 107° " "
19 : 00 1.02x 107% # "
19 @ 30 9.77 %X 107° n "
20 100 1.11 x 107* n n
20 30 1.40 % 107° " 40 MWt | Power up
21 100 1.94 x 107* " )
21 @ 30 1.87 X 107* n 45 MWt
22 1 00 1.51 x 107* # P
22 1 30 1.97 x 107* " P
23 100 2.49x 107" " "
23 1 30 3.16% 107* # n
5/14 0 : 00 4.08 x 107* u "
0 : 30 535 % 107* " 50 MWt |
130 8.31 x 107° ) w
2 130 1.28 x 107° " "
330 1.79 x 107° " "
4 . 30 2,10 % 107° " n
5 130 2.50 X 107° . ”
6+ 30 3.02x107° " "
9 . 30 2.55 X 107° ) "
11 : 35 2.59%x 107° " "
13 © 30 1.71 X 107° " "
15 & 30 8.74 x 107% 288‘(3].37;1:%21112(} ”
5/15 9 130 118 x 107 288(31-3711'1‘03{1/31112(} » 5,15 21150
15 : 30 2,52 X 1077 ) n Scrum
* from inlet of in—core test section

* %

back ground
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Table 2.1,4 Level of "1 in OWL—1 Coolant (1974)
(continued)
Sampled * 3y OWI— 1 IMTR
. - R k
Date & Time (uCi/mf) _ . emar

516 9 : 30 6.04% 1073 | 2500.Tlhe/em™G | 14 qoun

15 & 30 4.36 X 10°* n "
5717 9. 30 564X 107 # )

15 1 30 4.94 % 107* " »
5718 10 & 20 2.40 X 107* I ”
5719 10 : 10 3.38 X 107° " 40 MWt Power up
5,720 8 : 40 6.50 X 107° n 50 MW t

10 . 00 1.97 %X 107°¢ ” )

15 30 1.48 X 1077 " shut down 4.56,
5,21 10 @ 30 180 10-° | <10QC. Tlkg/ar'G ”

15 : 30 1.02 X 107° P "
5,22 9 % 40 1.06 X 107° in heating up 0 MW
' 13 : 30 1.45 X 107° 200&; 71k Gm‘G 500 kW

14 1 30 1.34 X 107° rr 15 MW

13 ¢ 00 1.16 X 1072 P #

15 : 30 1.20 X 1072 " 10 MW >Power up

16 : 00 1.14 X 107°% P, )

16 . 30 1.04 X 1072 ) )

17 00 9.50 X 107° P, 125 MW

19 : 45 9.84 X 107° y 50 MWt

S/

5,23 10 8.02 X 107? "

15 . 5 4.59 X 107* 288§ 71k cmG )
5,24 9 . 40 6.18 X 107* f b

15 & 30 8.65 X 107° " b
5,25 9 ! 50 1.84 X 10° 0 " 5{33[!}13 L4
5,27 9 50 318 % 107 | <W00Q.TkgAom'G |y goun

15 40 3.00 X 10732 P P
5728 91 40 600X 107* y, P

15 ¢ 20 395 x 107" ” P
529 9 ; 45 3.26 X 107 shut down o
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Table 2.1.5 Level of ™I in OWL—1 Coolant (1975)
Sampled * il |
Date & T ime i/l OWL—1 JMTR Remark
5,29 17 40 B.G.™ in heating up shut down
5,30 9 : 40 t16x 107 | BT Tlkeem'G | s00kw )
10 : 58 1.16 X 107° o 10 MW
11 : 30 1.51 X 107° “ 15 MW
‘ 13 : 30. 3.66 % 107° " P
14 00 6.77 % 107° " 30MW ¢
l 14 © 30 8.42 X 107° ” ”
‘ 15 1 00 1.01x107% " 40MWt | pPower up
; 15 . 30 1.12 X 107% n "
16 : 00 131X 1074 " 15MWt
16 : 30 1.46 X 107* ” p
17 1 00 1.7 X 107* " "
17 : 30 1.77 % 107* # n
18 130 2.51 x 197" n "
19 © 30 4.52 % 107 p 50MWt |J
| 20 30 6.76 > 107* " )
21 30 1.60 % 107° P "
22 1 30 1.89 X 1077 n »
23 . 30 2.15 X 107° " "
5731 030 2.56 X 1073 " "
1 :30 2,77 x 107° " )
2 130 3.15%107° n n
3 .25 3.18 x10°° " "
4 . 30 3.47 % 1078 " "
5 : 30 451 x 107° " )
6 30 3.94 x 107° " )
7 130 4.08 % 107° " n
g8 . 30 4.04 x107° " "
9 45 4.75 X 107° P P
11 30 469x%x 1078 » 50 MW t
15 : 00 5.07 X 107° n o

* from inlet

of

** back ground

in-core test

section
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Table 2.1.6 Level of **I in OWL~1 Coolant (1975)
( cont inued)
Sampled * Ly
Date & Time (4Gi/md) OWL — 1 JMTR Remartk
6/2 9 : 30 2.02x 1072 | 2500 T1kg/entG 50MWe | ) S50k Clean
10 : 00 2.31 X107 71 — 61kg/em’'G " by pass
10 : 30 2.31 % 1072 | 250G 61kg/en’G ’
11 ¢ 00 3.23 X 10°° . " ”
11 : 30 3.68 X 107° " " ]
13 130 538 X 107° " "
14 . 50 6.44 X 1072 # ” Pressure
15 : 30 6.78 X 1072 " " depression
16 : 30 7.47 X 1077 n n
17 © 30 7.38 X 107% " "
6.3 9 130 1.17 X 107* v ”
10 115 1.25 % 1071 61 »71kg/en’ G "
11 00 131 % 107% | 2508, 71ke oG "
13 : 10 1.52x 107" " P
14 : 00 1.64 % 107" " 7
15 : 05 1.72 % 107t ” P
16 : 00 1.76 x 107 p "
17 110 1.81 x 1071 # " lllglggstt}ég]au
In
6.4 9 ! 40 3.24 x 1077 ] "
15 : 00 1.96 x 1072 " P
17 10 3.87 X 107° # P
6.5 9 ! 33 3.46 X 107° n P
13 1 47 3.82x 10772 " P
14 : 50 4,62 x 107° ” »
6.6 9 50 1.74 % 107% | <100C 44kg/eniG | shut down §6,2:03
14 & 50 6.12 X 1077 i " OWL - |
6,7 9 1 40 8.58 x 107 | 2505 Tlkg/en'G ’
20 © 05 4.48 % 1077 ” P
20 1 50 4.48 X 107° P 500 kW | |
20 © 25 2.92 X 1077 " 15MW Power up
21 1 47 5.12X 1077 " 40 MWt
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Table 2.1.7 Level of "I in OWL—1 Coolant (1975)
(continued)
Sampled * I OWL—1 JMTR Remark
Date & Time ( uCi/mé)
6/7 22 ! 05 573% 1072 | 2500 .7lkg/om'G 40MW t
22 30 551 % 1072 " 50 MW t )
23 1 00 552X 1072 " "
23 1 30 508 X 1077 " "
6/8 0 :30 3.85 X 107% n P
1. 30 3.41 % 1072 " #
2 130 3.51 x 107¢ " n
3. 30 3.32 X 10° V) .'r
4 1 30 2.99 X 10”7 " "
5 1 30 4.52% 107 " "
6 : 30 2.60 % 107% " b
7130 2.22 X 107° " i
8 1 30 1.86 X 1077 " n
11 : 35 1.64 X 1072 " P
. 6/9 9 140 1.76 X 10~ " u
15 © 25 1.86 X 10° " "
610 g 1 3b 2,45 %X 107 o »
15 .15 3.20 x 107° " P
6/11 9 !4l 133 % 1072 v shut down | 60 17.56
13 & 25 9.49 x 107° # # {control
13 : 40 9.75 X 107* " » rod trouble)
16 . 15 7.32 X 107° " P
612 9 ! 35 5.29 X 107 n "
13 % 35 3.55%X 107° D) "
17 - 35 3.29 % 107° " P
6,13 9 25 2.99%x 107° " " 13:13~16:08
16 + 25 2.18 X 107° # n Temporary
18 . 30 2,51 % 107° n [ cool dowmn
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Table 2.1.8 Level of *'I in OWL—1 Coolant (1975)
(cont inued )
Sampled 131y OWL— 1 IMTR Romark
Date & Time (uCirsmé)
614 9 ! 35 2.35% 107° | 2505 7TlkgAm'G | ghut dewn |)
14 00 1.65 X 107° n P
14 : 48 1.47 x 1072 n 500 kW
15 © 10 2,79 x 107° " 15MW
15 30 1.86 X 1072 " 15—40MWt | {Power up
15 : 50 2.69 X 107° " 40 MWt
16 : 10 2.76 X 107° ] n
16 1 30 2.89 X 107¢ n 50 MWt
16 : 50 2,93 x 107¢ P "
17 © 20 2.55 X 1072 n )
17 : 50 2,99 X 107° # #
18 © 55 3.08 X 1072 » ”
19 : 55 3.07 X 1077 P P
21 : 00 2.70 X 1077 n n
22 1 00 2.47 X 1077 " P
23 1 00 2.31 X 1077 " "
615 0 : 00 2.34 X [07° u P
1:00 2.84 x 1072 # "
2. 00 278 X 1072 n #
400 2.76 X 107° P "
6 . 00 1.42 X 107° 4 "
8 1 30 1.45 X 1077 ) #
10 1 30 1.26 X 1077 " p
15 : 15 112X 1072 p P
616 8 : 28 1.17 X 107% " 7
9 25 1.36 X 1077 y P ‘ggg)ys(?tl&%m
10 : 00 1.63 X 1072 250> 175C n by pass
10 : 30 5.34 X 107% p )
11 1 00 8.82 x 1072 y p:
11 % 30 1.06 X 107 | 175C.7T1kg/em’G P
13 1 30 1.52 % 107" " ”
14 I 00 1.65 X 1071 175 —250C n Temperature
14 © 30 1.62x 107" # ” depression




JAERI-M 8332

Table 2.1.9 Level of 'I in OWL—1 Coolant (1975)

(continued)

Sampled * : o OWL—1 JMTR Remar k
Date & Time {xCi/mé)

616 15 : 00 2.01 X 107* 175 —250C 50 MWt
15 : 30 2.26 X 107! 250}}-11},‘35‘3/3'112(3 "
16 1 00 2.02 % 107t n #
16 : 30 2.05 X 107" " p
17 . 00 2,00 x 1071 ) "
18 : 00 2,11 x 107¢ i ' p
19 : 00 2.18 % 107" " "
22 . 25 1.63 X 107" " " }lgiggstgéglan
23 1 20 8.94 x 1077 " " J in.

617 8§ 1 20 2,76 x 1072 " "
8 ! 40 2,83 X 107% " 15 MW
8 1 57 5.26 X 107° n "
915 6.45 X 107° " shut down| {9:14 Shut
9 . 30 6.71 % 1072 o " down)
10 : 00 6.74 X 107° P -B n
10 & 30 6.93 X 1077 o n
11 . 00 6.39 X 107° " "
11 : 30 9.51 x 107% n "
13 © 30 6.25 x 1072 | 2880 Tlkg/em'G "
14 1 30 4.30 X 107° u "
15 : 30 3.13 x 107° n "
16 ¢ 30 2.11 X 107 | in cooling down "
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(X5, after polished)

Photo. 2. 1. 7 Cross Section of Irradiated Fuel Rod

( X50)
(Dipped into etching solution after polished)

Phoeto. 218 Cross Section of U0, Pellet in Irradiated Fuel Rod

| —25—
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b

{ X5, after polished )}

Photo. 219 Cross Section of Part of Thermocouple Hole in UO;
Peollet of Irradiated Fuel Rod

(%50

(Dipped into etching solution after polished)

Photo. 2.1.10 Cross Section of UG, Pellet in irradiated Fuel Rod
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(X200}

Photo. 2. 2.1 Artificial Pin—Hole through Clad of Fuel Rod
(Dia. 0.1 mm)

Photo. 222 2 A Fuel Rod and Two Clad Test Bundles

Photo. 2223 An Assembly of a Fuel Rod and Two Clad Test Buundles
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(continued)
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117 in OWL -1
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Table 2.2.1 Level of ®'1 in OWL—1 Coolant (1976)
Sampled " o OWL — 1 JMTR Remark
Date T ime (uCi/mb)
2/117 9 @30 B.G.** 2500 71/ em' G 20 kW |)] 9:10 Reactor
10 . 00 " # 500 kW Start up
10 © 30 " f.r 10MW
11 : 00 5 X107 n "
11 : 30 2.2 x10°°® b "
13 . 30 2.72 X 107° # 20MWt | % Power up
14 : 00 4,49 X 107° " 30MWt
14 @ 30 6.07 X 107° ” "
15 : 00 7.59 % 107° " "
15 : 30 7.07 X 107° " "
16 & 30 1.41 X 107° " 35 MWt
17 100 .73 x 107" # 40 MWt
18 : 00 2.18 < 107" " 50MWt
19 : 00 592 x107* # "
20 . 00 8.44 % 107* " "
21 1 05 9.64 x 107" y "
22 1 00 1.09x 10°° " »
23 1 00 1.26 x 107° " P
2718 0 : 00 L71x 108 " "
100 1.55 X 107* " "
2 130 1.37 X 107* " n
4105 1.47 % 1077 n "
6 . 05 1.03 % 107° n "
8 . 00 9.40 x 107* " #
9 1 45 9.17x 107* y p
11 & 30 1.29 x 107° " #
14 : 00 2.68 X 107° " "
16 00 3.36 X 107° n "
18 : 00 527 % 107° n n

* from inlet of

*«* back ground

in—core test

section
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Table 2.2.2 Level of Y'I in OWL—1 Ceolant (1976)
{(eontinued)
Sa.mpled‘ o1 OWL —1 JMTR Remar k
Date T ime (uCi mé)
2/19 9 : 34 450 x 107 | 2500 Tlke/om'G 50 MWt
11 © 40 1.24 X 1072 ” "
15 115 1.69 X 1072 n n
2,/20 8 ! 55 1.26 X 107% " "
9 122 7.61 X 107° " "
9 @ 40 7.42 % 107° 250 — 240C " )
10 : 06 7.28 X 107° " "
10 30 7.10 X 107* " " Temperature
11 : 00 7.52 % 107% | 2400 7lke/en’G Z »Depress ion
11 : 30 8.04 x 107* # " (AT=10T)
13 : 20 8.05 x 107° " ”
13 © 40 8.36 x 107° 240 — 250C n
141 00 g.12x 107 | 250G Tlkgen'G "
14 : 30 7.76 % 107° " P
15 : 00 7.45 % 107° y ”
15 30 1.01 X 107° " "
16 : 00 6.70x 107° " n
16 : 33 6.99 x 107° n P
17 205 7.05 X 107° " "
2721 9 . 45 2.60 X 1072 " "
15 © 45 1.96 X 107° " "
223 9 :25 2.03 X 107% " "
9 140 2,00 % 1072 n "
10 : 00 2.00 x 107* 250 - 230C " \
10 : 30 2.12 % 1072 | 2305 .7lkgon'G P
11 : 00 2.13x 1077 # "
11 : 30 2,23 x 107¢ " "
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Table 2.2.3 Level of "'I in OWL—1 Coolant (1976)
(continued)
Sampled” By
Date Time (4O i/md) OWL —1 JMTR Remark
2,23 13 : 18 2.28 X 1072 " 50MW t Temperature
13 : 40 9.55 X 1072 230 — 250C n Depress ion
14 : 00 2.72% 1072 | 2500, Tlke/em'G p (AT=20C)
14 : 30 2,70 X 1077 " P )}
15 00 2.77%x 107¢ " "
15 & 30 2.62% 107° " P
16 1 00 2.41 % 107% n "
16 : 30 2.45 X 107° # "
17 * GO 2,17 % 107° " "
17 © 35 1.93 % 107° " ”
224 g 23 2.47 X 107° " "
9 42 3.45 X 107° 2502100 n
10 : 00 3.54 X 107% " i
10 30 3.37 X 107 " " Temperature
11 : 00 7.84 X 1077 " u , Depression
11 @ 35 151 % 1071 | 210G, TIRgZmG v (AT=40T)
13 1 30 2.11 X 107" " )
14 : 00 2.14 % 107" 210 — 250C ”
14 : 30 1.92 x 107* " o
15 ¢ 30 1.86 x 107" | 250Gy Tlkg omG "
16 & 00 .51 x 107" " "
16 © 30 1.19 X 107" n "
17 © 00 1.16 X 107F " »
17 & 30 9.82 X 1077 n "
2/25 9 121 4.00 X 1072 n "
9 ! 40 3.40% 1077 " "
10 © 00 3.27 X 107° " "
10 & 30 3.25 X 1077 250 — 170C p
11 3 00 4,69 X 1072 " "
. ]
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Table 2.2.4 Level of "I in OWL—1 Coolant (1976)
(continued)
Sampled " o OWL —1 JMTR Remark
Date Time { uCi/mé)
2/25 11 : 30 9.94 % 1072 250 - 1700 50 MW ¢t
13 5 30 1.80 X 107* b "
14 1 00 210%x 107 | 170G; Tlkg/ari’G " Temperature
14 & 30 2.01%x 107t n ) Depression
15 1 00 2.07 X107t " " (AT=80T)
15 : 30 1.99 X 107" # "
16 : 00 1.90 X 1071 170 — 250C )
16 : 30 187 x107t " n
17 : 00 1.90 X 1074 ” "
17 @ 30 1.67 X 1071 o "
18 1 00 1.64 % 1075 | 250(;. 711 P ]
18 : 33 1.37 x 107" o #
19 : 02 1.27 X 1074 " n
20 : 00 1.19 X 1074 # "
20 1 30 9.90 X 1072 " "
2/26 9 : 21 6.24 X 1077 # "
9 140 5.45 X 107* 250 — 240C " A
10 : 00 5.30 X 107° | 240G, Tlkg/em'G "
10 30 5.41 % 1077 " " Temperature
11 : 00 8.14% 1072 " " L Depre ssi on
11 : 30 5.78 X 107% " n (AT=10C)
13 : 20 6.46 X 107° " P
13 © 40 7.63%X 107 240 — 250C "
14 : 00 7.78 X 107¢ | 2500, Qg‘g{mgG " J
14 . 30 8.72 X 10~ /] #
15 100 7.78 X 107°¢ n P
15 : 30 7.93 X 107¢ " "
15 : 58 7.75 X 107° n ”
16 : 30 7.46 X 107° " n
17 103 8.05% 1072 " P
2/217 9 1 40 6.81 X 1072 n P
131 30 7.54 X 107 " "
14 © 00 5.46 X 1077 n P
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Table 2.2.5 Level of "'I in OWL~—1 Coolant (1976)
| (continued)
Sampled” B |
Date T i (4Ci Aal) OWL-—-1 JMTR Remark
2/27 14 : 30 5.20 X 1072 | in cool down 50 MW t
15 03 1.18 X 107" n P
15 30 1.39 X 107+ i P
16 : 00 1.49 X 107* v p
17 1 00 1.49 X 107 " n
18 * 00 1.26 X 107+ aboutIEQOC 71kg/cmG P
19 © 00 1.26 X 107* u P
20 : 00 1.18x 107" ” "
21 1 00 .13 x 107} # "
22 1 00 1.01 X 107 n "
23 : 00 19.01 % 1077 ) "
i
2/28 0 :00 8.40 X 1077 n -
1 :00 7.40 X 107% » n
1130 1 7.97%x107° z shut down| 1:19 Reactor
2100 6.65 % 107° " # Shut down
3:00 | 424x107 " "
4 00 ‘ 3.52 X 107° # #
5100 3.42 X 1072 v u
6 : 00 3.33 X 107° " u
g8 1 00 3.41 X 1077 " "
948 2.99 X 1077 p P
L11 %30 2.23 % 1072 » p
14 28 1.80 % 1074 n n
3,/1 9 ! 33 9.33%x 107 | 2500, Tlkg/em'G 20 kW | | 9110 Reactor
10 : 33 4.79 % 107° n 500 kW Start up
11 : 00 1.79 x 107% y 10 MW
11 : 30 6.54 X 1077 " 20 MWt
13 30 1.02 x 107" o " Power up
14 1 00 L14x 107 ” 30MWt
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Table 2.2.6 Level of **1 in OWL—1 Coolant (1976)
{continued)
Sampl ed o OWL— 1 JMTR Remark
Date Time (uCi/mé)
3/1 14 : 30 134 x 10t | 250G Tlke/emG | 30Mwt
15 100 1.10 % 1071 # 40 MWt
15 & 30 111 x 1071 " "
16 : 00 1.o1x 107t " 45MWt
16 : 30 9.51 X 1077 # n
17 02 8.77x 107% " "
18 : 00 7.49 % 107% ” 50MW t
19 : 00 7.22% 107% n "
20 1 00 6.48 X 1072 " P
21 102 5.99 X 107% n P
22 100 520 x 107° " "
23 1 00 504 X 1072 " u
32 0 1 00. 4.65 X 107° " ”
1 :00 5.59 % 1077 ” "
2 .00 6.13 X 107° " n
4 .00 5.46 X 107° " "
6 . 00 5.23% 1072 " "
§ 100 5.93 X 107% " "
9 145 4.69 X 107% " "
11 : 30 4.66% 1077 " "
14 100 4.90 X 107% " P
16 1 00 6.54 X 107° " "
3/3 g @37 5.53 % 107¢ b "
11 30 6.88 X 1072 r P
15 : 00 7.35 X 107° " n
3/4 9 :36 7.28 X 1072 n "
10 © 00 8.05 X 107° " n 10:00Clean-up
10 30 8.24 X 107% " % system by pass
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Table 2.2.7 Level of **'I in OWL—1 Coolant (1976)
{ cont inned)
Samplod” o OWL~—1 JMTR Remark
Date Time (£Ci/mf)
5/4 | 11300 9.75x 102 | 250G, Tlkg/am'G [ 50pwe
11 : 30 1.08 X 10 " i
13 & 30 1.43x 107¢ % P
15 : 00 .75 X 1071 " "
16 : 00 1.76 X 107} " »
17 & 00 1.92 x 107t p "
18 100 2.03 % 107" n n
35 9 I 33 3.52 x 107! Z " 10:00 Clean
10 : 03 3.33x 107" i " up system in{
10 : 30 2.69 X 107" # P
11 : 00 2.49 X 1074 " "
11 & 30 2.24 %X 107" # n
13 1 30 1.44 x 107" i "
15 1 00 1.08 X 107" # "
16 5 00 9.29 x 107¢ n P
17 : 00 7.87 X 107% " "
18 @ 00 7.51 X 1072 " ”
3,6 9 ! 40 7.96 X 1072 o P
10 & 02 7.23 X 107¢ " "
10 : 30 6.44 % 1072 | 2500 6lkg/om’G »
11 : 00 6.88 X 1077 " "
11 : 30 5.97 x 107¢ " »
12 00 5.57 X 107% !i "
13 © 00 5.75 % 107° n "
14 @ 00 592 X 1072 " "
15 1 00 6,18 X 1072 # "
16 . 00 6.89 X 1072 ] ] Pressure
17 1 00 6,95 X 107° " n Depression
18 1 00 5.84 X 107° P P
19 : 00 6.14 X 107* " P
20 1 00 6.33 X 1077 " n
22 . 00 6.90 X 1072 " "
37 000 7.47 X 107° " "




JAERI-M 8332

Table 2.2.8 Level of Y'I in OWL—1 Coolant (1976)

( cont inued )

Sampl ed” o OWL —1 JMTR Remark

Date Time (2 Ci/mé)

3/ 2100 6.58 x 1072 | 2500 6lkg/enfG | 50Mwe
4100 5.52 X 1072 7 "
6 : 00 5.74 X 107% " P
9100 540 X 1072 " "
9 1 30 8.26 x 107° n i
10 00 8.50 X 107° " n
10 : 20 7.01% 1072 | 2500, Tlkg/em'G !
10 & 40 7.00 X 107° " "
115 00 7.01 X 1072 " "
11 : 30 7.44 X 107* " "
12 : 00 6.73 X 107° " "
13 : 00 7.27 % 107° " n
14 : 00 7.81 X 107° " "
15 & 00 7.52 X 107? " P
16 : 00 7.75 X 107* " "
17 : 00 7.96 % 1077 " n
i8 : 00 8.30 x 1072 " "
19 © 00 8.79x 107°¢ n 0
20 : 00 8.88 X 107° p "
21 : 00 1.28 X 107" " i
22 1 00 9.45 x 107* " "
23 : 00 8.74 % 1077 " n

3/8 0> 00 8.69 X 107¢ " "
2100 8.88x 107 " "
9 135 9.20 X 107¢ P "
11 : 35 9.22 x 107°¢ y )
16 : 03 9.90 x 1072 " "

379 9 52 1.47 X 1071 " n
15 . 09 7.64 X 1077 " b
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Table 2.2.9 Level of *'I in OWL—1 Coolant (1976)
{cont inued)
Sampled™ g

— Time (4 Cind) OWL —1 JMTR Remark
310 9 ! 45 1.05 x 107" | 250G, Tlkg oG 5OMW ¢

16 ¢ 00 9.22 x 1072 " "
311 9 1 10 1.20 X 1071 " )

9 : 30 9.55 X 1072 250 — 100C n

10 : 00 1.98x 107t P "

10 @ 30 4.58 X 1071 " »

11 : 00 4.63 X 1071 n "

11 ¢ 30 3.71 X 107" n »

121 00 2,95 X 107+ " "

13 : 00 2.18 x 107" | 100G, 71kg/om’G y

13 ¢ 30 1.99 % 1071 " n Temperature

14 : 00 1.98 X 107! " " »Depression

14 @ 30 1.81x 107F 100 - 250C " { AT=150C)

15 : 00 1.98 x 107 n "

15 : 30 2.12 X 107! " "

16 & 00 2.85 x 107* " "

16 © 30 3.04 x 107° " "

17 & 00 3.05 x 1070 | 250G, Tllg on’G "

18 1 00 2.18x 107" n "

19 00 2.09 % 107t b "

19 30 1.65 x 107" " "

20 ! 00 1.49 X 107* 250 — 100CT "

20 30 1.50 X 107! n "

21 . 00 1.66 % 107t n n

21 ¢ 30 1.70 X 1071 " "

22 . 00 1.40 X 107t " "

22 1 30 120 % 107t | 1006 Tlkg/on'G »

23 . 00 1.15 X 107t " P

Tenperature
tDepression

312 0 : 00 1.02x 107" n " (AT =1500)




Table 2.2.10 Level of
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131
I

in OWL—1 Coolant {1976)

{cont inned)

Sampl ed” o OWL— 1 JIMTR Rema rk
Date Time {(pCi/mé) '
3712 1 00 0.13% 1070 | 100G THhgem'G | 5 oy

2 100 9.17 X 107° " !
4100 1.16 X 107" " "
6 : 00 1.32 X 107 " "
g 100 1.35 X 107 " "
9 1 00 1.36 X 107" ” ”
9 @ 30 1.42 X 107F 100 — 2500 P
10 00 1.67%x 10" p P
10 & 30 1.57 X 107 * " P
11 : 00 1.66 X 107 ° o "
11 : 30 2.03 % 10" " )
12 00 2.62 X 107" b P
13 : 06 2.00 % 107 | 250C;71kg/em’G " J
13 130 1.91 x 197 ¢ P )
14 © 00 2.07 X 107¢ P "
15 : 03 1.87 X 107" " p
16 00 1.93 X 107" " "
17 1 00 1.59 X 1074 # "
19 : 00 1.32 X 10 " h "
20 @ 50 1.26 X 1071 P P
22 1 00 L19x 107" " "
3./13 8 : 20 1.01 X 107 " P
8 40 1.17 X 107 " shut down| 8:41 Reactor
9 100 .09 x 107" " " Shut down
9 30 115X 107" n p
10 © 00 9.74 X107 P — B mode "
10 & 30 1.13 X 107" " "
11 : 00 1.86 X 107" 265C, B mode "
I1 : 3¢ 1.43x 10" " »
13 © 30 7.33 % 107° " P
14 30 5.14 X 1072 " "
15 © 30 4.47 X 107° in cool down "
16 1 30 3.47 X 107° n P
17 : 30 2.48 X 107° " "
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Fig.2.219 Evaluation of Thermal Neutron Flux
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T pin hole (*5)

{ Dipped into etching solution after polishing)
Photo. 2.2.4 Oross Section of Irradiated Fuel Rod

( X100)

{ Dipped into etching solution afier polishing )

Photo.225 Cross Section of Irradiated UO,FPellet



LR B NN "

i JAERT-M 8332

X100
< pin hole ( )
(Dipped into etching solution after polishing )
Photo. 2.26 (ross Section of Peripheral Part of Irradiated
Fuel Rod

(X100

< pin hole R .
( after polishing)

Photo. 227 Cross Section of Artificial Pin—Hole
through Clad of Irradiated Fuel Rod
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(X200)

Photo. 2 3.1 Artificial Pin—Hele through Clad
of Fuel Rod
{Dia. 0.05mm)

Photo. 2.3.2 All Parts of Fuel Rod Assembly
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NQ, Name Material

( : I ; ) 7 e 1 |Upper plug | SUS 304
2 | Insulator AR, 05
/ 3 |Pellet U0,
- T 4 4 |Insulator AR, O
@\ VI BT =i >/ / e 22
™ . = | 5 |Stopper 5US304
i 6 | Spring ! I%"SB"'
/ 7 |Clad SUs 318
i
/ ' 1 8 P|Ug SUS 304
oo 18 18 110 57 10 9 |Stopper SUS 304

10 | pin-hole Dia. 0.05

135 i
unit, mm

Fig. 23 1 Dimension and specification of an artificially

50
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30
20
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300
280
260
240

80
70
60
50

OLL Eét_a‘f‘g?si I ] ]
(May) 23 4 2526272829303 1 2 3 4 56 7

pin—holed fuel

-

_ Mw

- JMTR Power

'_J_ R | Lol ] L | 1 i 1 1 I | 1 1 )| | L | i 1 | J i L J
:oc CWL-1 Coolant Temperatura at Test Saction Inlet

E Koem G OWL-! Coolant Pressure

} ' .

§— ] L L l L L i 1 i 1 1

1 L i 3 B |
8 9 1011 12 i3 14 15 16 17 18 {(June)

Fig. 232 Simplified History of JMTR Power Run and

Temperature and Pressure of OWL-—~1 Coolant
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Table 2.3.1 Level of "I in OWL—1 Coelant (1976)
Sampled* oL OWL—1 JMTR Remark
Date & Time (uCi/mb)
5/24 9 I 30 237 % 1075 | 250G Tlke/em*G | syt down
15 : 50 4,16 % 107° n 20 kW ) 13:30Reactor
16 : 45 3.14 % 107° G 500 kW start up
17 : 16 5.25 X 107° " 10MW
17 & 46 5.72 % 1078 ” P
19 20 8.59 x 107° " 30 MW t
19 @ 45 1.05 X 107° # " *Power up
20 1 15 1.02 X 107° n P
20 : 45 2.18 x 107° n 40MW t
21 15 4.45 % 107° " 45 MWt
22 100 5.22 % 1077 " P
23 100 1.28 x 1071 n 50MWt
5725 0 : 00 3.38x 107* " P
1: 00 3.74 x 107" " "
2100 4.01 x 107* w n
4100 4.39 x 107* ” )
6 . 00 5.08 x 107" y "
8 1 00 1.06 x 107° " 7
9 : 38 1.18x 107° " "
11 : 40 1.22x 1077 p ”
14 : 00 1.32 < 107% # ”
16 : 00 1.52 X 107* " P
18 100 2,00 x 107° p p
5726 9 148 1.46 X 107° " "
15 1 00 1.53 % 107° " u
5727 9 ! 44 1.06 X 107° ” 50 MW t
15 : 00 1.35 X 107° " "
5,28 9 140 3.77 x 107° " "
15 : 00 4.53 x 107° " P

from inlet of

in—core test

section
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Table 2.3.2 Level of "I in OWL—1 Coolant (1376)
(continued)
S&mPIEd* i OWLL—1 JMTR Remark
Date & Time (uCi/mé )
5/29 9 @ 32 459 x 107° | 2500, Tlkgrem™G 50 MW
15 : 00 4,33 x 10™° " ”
531 9 : 44 5.18 X 107° # "
15 1 00 6.79 x 107° " "
61 9 I 45 1.16 x 107* # y
10 : 15 1.23x% 107% 71—’61kg/cm2G n
10 © 45 1.83 x 1072 | 2500 6lkgrem G "
11 : 15 1.82 X 1072 P )
11 @ 45 1.58 x 107% u P
13 ;15 1.19 X 107° " "
13 ! 45 1.30 X 1072 " P
14 © 30 1.26 X 1077 " !
15 & 30 1.12 % 107° n "
16 : 30 9.63 x 1077 P ’ Pressure—
18 1 00 1.36 X 1072 " P Depression
20 : 00 1.66 X 107° " P
22 1 00 2,33 X 1072 " "
6,2 0t 00 2.08x 107 | 250G;61kg/om’G »
2 109 2.04x 107° " P
4 %00 2.08 X 107° # "
6 : 00 1.78 X 1072 " #
9 ! 46 2,11 x 107° n "
10 & 17 2.35 X 107° 61—»71kg/cm2G n
10 © 45 1.90 x 1072 | 2500, 7lkg om"G "
11 115 1.78 X 107° n "
11 : 45 1.64 X 107* " y
13 : 15 1.49 % 107° " B
13 . 45 1.49 x 1078 " "
14 @ 30 1.49 % 1072 " "
15 ¢ 25 1.54 X 1072 " "
16 . 30 1.56 X 1067% v "
18 & 00 1.76 X 107° n n
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Table 2.3.3 Level 13L7 jp OWL—1 Coolant (1976)
(continued)
Sumpl ed ” ol OWL —1 JMTR Roma rk
Date & Time (uCi/mé)
62 | 20100 1.71% 1072 | 2500, Tke/em*G | 50w
22 100 1.70 X 1072 P "
6.3 0 100 1.76 X 1072 ” "
1:55 1.75 X 1077 " "
9 i 43 1.90 X 107* # ”
15 & 00 2.16 X 1077 " n
9 .45 3.21%x 107% " "
14 00 3.05 x 1072 in cool down ,,
14 1 30 3.17 X 107° # "
15 : 00 3.29 X 1072 " "
15 I 30 1.10x 107" # n
16 ¢ 00 4.73 X 1077 " "
16 © 30 504 x 1071 ” b
6,4 17 @00 8.02 x 107" " i
17 & 30 7.74% 107" n P
18 100 7.40 x 107F # P
19 : 00 7.26 x 107* " "
20 1 00 6.91x 1071 | 115G, 71kgom’G ’
21 00 6.35 X 107" n n
22 100 506 X 107" " u
23 . 00 411 x 107" " "
6.5 000 3.46 X 1077 n "
0 - 45 3.06 x 107" “ "
130 2.65 X 107" " shut down| 1:18Reactor
3100 1.29 % 107! h n shut down
4100 7.91 X 107% ﬂbougogga";lkg/cﬂf'(} "
5 100 5.57 X 107¢ " P
6 1 00 4.30 X 107° " n
8 100 .3.06x 107% n "
9 136 2.45 X 107° " "
11 : 38 2.07 % 107° " ”
6,6 9 ! 50 1.80 X 107° " P
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Table 2.3.4 Level of I in OWL—1 Coolant (1976)
{continved)
Sampled” o OWL—1 JMTR Remark
Date & Time (Ci/mf)
6./7 9 1 30 153 x 1072 | 250GTlkgdom*G | 50 kw 9:10Reactor
10 @ 45 4.84 X 107% # 10 MW start up
11 & 15 598 X 1072 " "
11 : 45 8.79 X 107% " 15MW
13 : 15 9.88 X 1072 " "
13 : 45 1.03 % 107* n " 7 Power up
14 115 1.11x 107¢ " 30 MWt
14 © 45 9.68 X 1072 n "
15 : 15 9.47 X 107% v 40MW t
15 : 46 8.79 X 1077 " »
16 : 15 8.16 % 1077 n 50MWt |
16 45 7.65 X 107° n p
17 15 7.14 X 107% ) n
18 : 00 6.34 X 1077 " "
16 00 592 x 107° " "
20 : 00 547 X 1077 n "
21 100 5.57 X 1072 n n
22 1 00 6.79 X 107° p i
23100 508 X 107¢ " "
6.8 000 4.72 x 107° ) P
100 4.46 X 1077 h P
2100 3.57 X 1077 » "
4 100 3.41 x 107° ” )
6 : 00 2.89 X 107° " 5
g8 : 00 2,76 X 107° " r
9 141 2.82 X 1077 " n
13 1 15 2,51 X 107° " "
14 : 00 2.20 % 1077 " "
16 & 10 2.45 X 107 " P
18 : 00 2.75 % 1077 " P
6,9 9 . 40 3.65 X 107° n )
15 : 00 4.69 X 107° " "




———
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Table 2.3.5 Level of "I in OWL—1 Coolant (1976)
(continued)
Sampled” o1 OWL —1 JMT
Date & T ime (uCi/mé ) R Remar k
6710 9 : 38 2.67x 1072 | 250GyTlkeertG | s5omwy,
16 15 2.40 X 107° " "
611 916 2.37 X 107° n n
9 ! 45 2,20 X 1072 250 — 100C #
10 . 15 5.86 X 1077 # n
10 : 45 1.27 x 107t " P
11 15 1.40 X 107* n P
11 . 45 1.46 X 107* P
13 : 04 1.73 X 107 100%75%‘11‘3 " Temperature
13 30 1.97 X 107*F 100 — 250C ” >Depression
14 1 00 2.16 % 107" # P
14 @ 30 2.20 x 107F i n
15 : 00 2.34 X 107" y "
15 & 30 2,59 x 107¢ v P
16 00 2.33 % 107" " y
16 © 30 2,03 X 107+ " ”
17 1 00 1.55 X 10~t 250 71k cmG »
18 : 00 1.05 x 107F ” "
19 : 00 7.57 X 107° n "
19 : 55 6.00 X 107° P P
22 .00 4.36 X 1077 " P
612 0 : 00 3.35 X 1074 " "
2 00 1.97 X 107 ” "
g : 34 1.36 % 1072 " 7
11 : 45 1.10 x 1072 " "
6714 9 : 45 3.11 % 1077 " "
10 : 02 3.51 x 1072 n "
10 : 45 3.92 x 107° P—B "
11 : 15 4.08x 1072 " " Mode
11 : 45 1.48 X 10°* ’ P Change
13 15 1.60 % 107+ | 286G Tlhg /oG ” J
13 45 1.32x 107% n "

-~ 6 7_
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Table 2.3.6 Level of ** I in OWL—1 Coolant (1976)
(continved)
Sampled” R OWL —1 JMTR Rema rk
Date & Time (uCi/mg)
6,14 | 14 : 30 113 x 107t | 286Gy TlkglenfG | 5oMw
15 : 30 8.53 X 107° n P
16 : 30 6.12 % 1077 P »
17 : 30 556 X 107° » p
616 | 19329, 4.68 X 107° " ’ +
11 : 30 7.58 X 107°¢ " # +
15 : 53 1.31 X 1072 " P
617 9 ! 40 9.84 X 107° " u
13 © 45 8.68 X 107° y "
15 © 00 6.66 X 107° n "
6718 9115 6.73 X 1072 ) "
9 ! 45 4.84 X 107° " shut down
10 : 15 4,58 x 10™° " "
10 : 45 4.27 x 107° " "
11 : 15 3.24 x 107° " "
11 : 45 3.02 % 107° " "
13 18 2.61 x 107° ” P
13 : 45 2.43 X 1073 " "
14 ! 15 3.75 x 107° B—P "
14 © 45 2.72 X 107° " P
15 115 2.66 X 1072 | 2500;7lkg/om"G /
16 : 00 7.14 X 1072 " "
17 © 00 9.62 X 107° in cool down "
18 : 00 6.39 X 107° n "

+ Separator gas phase effluent

++ Separator liquid phase effluent

......6 8-
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300 L flux monitor
JMTR Core
address=D7
e 200 f
=]
W
" thermal neutron flux
=]
< 100 =
s X
oy
“ (n/unz.sec)
p 0 L 1 ] I i ] ] j
"; 10 20
ht x10 13 x1013
5
e 100 L
T
=1
8
2 200
=
ZNCM 300
=100°18"
g = 10.5mm Z
CM ,N s00] ]
y
W C x’ 0 X
, Zxay
¥ = yoz
=70 x
’ -
S Z - 2

o=reactor core center

N,S,W,E=Directtion in C
M= place of flux monitor

in 75LF—25A capsule

Fig.2314 Evaluation

of Thermal Neutron Flux
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| pin hole (%X5)

( Dipped into etching solution after:polishing
Photo. 233 "Cross Section of Irradiated Fuel Red

(X100

( Dipped into etehing solution after polishing )

Photo. 2 3.4 COross Section of UO, Pellet 1R
Irradiated Fuel Rod
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— pin hole (X100)

( Dipped into etching solution after polishing J
Photo. 2,35 (Cross Section of Peripheral Part of
Irradiated Fuel Rod

(X100)

e in hole
P (after polishing)

Photo. 236 (Oross Bection of Artificial Pin—Hole throeough
Clad of Irradiated Fuel Rod

—71-
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(AT REBEBEHFS T5LF—274)

BR2
BER?2
EH2

.41
. 4.2
4.3

=241

524

B2 4

F2 4

2.4

2.4,
24
EHE2
B 2.
HE 2
BH 2

.2 H

.3
4 ~
12
1 ~
9 #
4.4
4.5
4.6
4.7

B BHEE O ATRMBT

s AR EO 2R

7 ok O R E 4

ALK BE#BE O~T i &t

JMT RO DBEEE, OWL ~ 1 9HKOED
clean-up RHEBOERE

OWL -1k hBAAKBEL y Br s
OWL— 1H#KFLOI-131 v~n

OWL — 1 8&KFO I-131 v3n
R 0 A OB R O BT I
7

RABRREEFUO, v » POWE
BHEIMEEO FREFIOHE

TLT



N,

JAERI-M 8332

(X84)

Photo. 2.4.1 Artificial Pin—Hole through Clad of Fuel Rod
(Dia. 0.5mm)

Photo. 242 All Parts of Fuel FPhoto. 243 A constructed
Rod Assembly fuel rod assembly



JAERI-M 8332

| 10 52.2 JO
|
' about 135
TS LF-2T7TA
NO. Name Material
1 | Pellet UO2
2 | Clad SUS 316
3 | Insulator Al203
4 | Stopper SUS 304
5 Pluq_ SUs3l6
6 | Thermo Couple | W-Re, CA
7 |Pln-hole | Dia. 0.5
8 | Spacer SUS 304 | unit, mm
Fig.241 Dimension énd Specification of

An Artificially Pin—Holed Fuel

*74_-
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Table 2.4.1  Level of "'I in OWL—1 Coolant (1977)
Sampled” o OWL—1 JMTR Remar k
Date T ime (#Ci/ﬁﬁ)
3,8 9130 5 x10~* | 2500,7lkgtm’G 20 kW 9:10 Reactor
10 & 30 6 x107° " 1MW start up
11 : 45 443X 10 7 10 MW
13 115 1.89 x 10 ~° n n
14 1 00 2.68 X 10 ™° " 15MW
14 & 30 4.06 x 10 ~° " 30MWt
15 100 528 % 10 ~F n ”
15 & 30 6.37 X 10 ~° n "
16 : 00 6.88 X 10 ~° " n >Power up
16 1 10 7.05 % 10 ~° " " '
16 © 30 7.64 %X 10 7° " 7
17 1 00 8.04 X 10 ~° ) P
17 10 8.69 % 10 7° ] #
17 . 30 1.10 X 10 ~* " 40MWt
18 1 00 1.26 X 10 7* " "
18 : 10 1.28 X107 " P
19 . 00 1.52 x 10 ~* " P
19 110 1.27x 10 ~* n i
20 1 00 1.42 x 10 7% " ”
20 .10 1.31 x 10 ~* y P
21 100 2.88 % 10 ~* y 50MWt | )
21 110 2.21x 10 7* " "
22 1 00 500 % 10 ~* " i
23 . 00 2.25x 10 ~* # o
39 0 :00 9.43 x 10 ~* P )
1:00 9.60 x 10 ~* y P
2 1 00 9,75 x 10 ~* u #
4100 8.89x 10 ~* " p
6 00 7.20 x 10 ~* " I
8 . 00 7.17 X 10 ~* " "
10 : 00 6,77 x 10 ~* ) P
13 © 00 579 x 10 ~* n "
14 1 00 568 X 10 * " .
16 : 00 6.50 x 10 ~* # b

* from inlet of

in—core test

section

—82—




JAERI-M 8332

Table 2.4.2 Level of “'I in OWL—1 Coolant (1977)
{cont inpued)
Sampled” o OWL—1 JMTR Rema rk
Dat e T ime (uCi/mé)
3/9 18 : 00 7.20x 10% | 250Tlkglem*G [ 50npwy
310 9 1 30 1.18 x 107° " "
10 1 00 1.23 x 107° " P
15 : 00 1.02 x 107° " n
3711 9 : 40 3.25 X 107° " "
16 & 30 2.64 X 107° y P
312 9. 45 2.44 X 107° ” "
314 9 ! 58 1.25 X 1077 P P
10 100 1.65 X 107° | Tl-6lkg/an™G ”
10 : 02 1.83 x 107° n P
10 : 04 1.26 x 107° P "
10 & 06 1.19 x 107° " "
10 : 08 1.11 x107° " y
10 10 117 x 1070 | 250G;61kgfem*G P
10 112 1.18 X 107° ) )
10 : 14 1.14 x 107° " "
10 1 16 1.16 x 107° " "
10 : 18 1.12 X 107° u n
10 @ 20 1.17 x 107° n P
10 : 22 1.14 X 107° y #
10 : 24 1.16 X 1072 " P
10 : 26 1.17 x107? P P
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Table 2.4.3 Level of *'1 in OWL—1 Coolant (1977)
(continued)
Sampled” |
— — (i md) OWL—1 JMTR Rema r k
314 10 : 28 114 x 107 | 2500 Blkg/om™G 50 MWt
10 : 30 1.19 X 1077 3 7
11 : 00 1.19 x 1073 " " Pressure
11 145 1.29 X 107* u P >De pre 58 i on
13 : 15 1.32 % 107° " "
15 © 00 1.59 x 107° b "
17 5 00 2,60 x 107° " n
18 : 55 1.76 X 107° " "
3/15 9 :58 1.89 % 1073 p "
10 1 00 2.21% 107" 61—71 kg/om* G "
10 © 02 2.98 X 1077 i )
10 ¢ 04 2.68 % 107° # P
10 : 06 2,56 X 10°° # "
10 I 08 2.55 % 107° ” " )
10 % 10 2.60 X 107° 250C 71{}503({??’(3 p
10+ 12 2,47 X 1077 " "
10+ 14 2.49 X 107° " "
10 1 16 2.53 % 107° " "
10 : 18 2,50 % 107 " y
10 - 20 I U ¥
10 22 2.61 % 107° 0 n
10 : 24 2,78 X 107° " "
10 : 26 2.69 X 1077 " "
10 28 2,76 X 107° » "
10 © 30 2.67 X 1077 " ”
11 00 2.97 X 10™° " )
11 © 45 2.94 % 107° ” "
13 : 15 3.21 x 1977 " 2
15 00 2.99% 107 " P
17 100 4.39 x 107° o n
19 & 00 2.60 X 107° n "




JAERI-M 8332

Level of I in OWL—1 Coolant (1977)

Table 2.4.4
(continued)
Sampl ed” i OWL —1 JMTR Remark
Date Time (uCi/mé)
3716 9 @ 40 312 % 107% | 280G71kpdom’G 50 MWt
14 . 45 3.17 X 107 f; #
3717 9 45 4.08 % 107° " )
14 © 00 4.62x 107° n P
3718 g ;22 4.98 X 1073 ) )
10 : 00 1.44 X107 in cool down "
10 © 30 4.10 X 107* n )
11 00 4.65 X 107¢ p n
11 : 30 4.22 x 107! " n
12 100 3.24 X 107* # "
13 @ 20 191 % 107t | sbout 1000, Tikg/em™G|
13 40 1.66 x 107¢ n p:
14 1 00 1.62 x 107* # P
15 : 00 1.23 % 107! " "
16 © 00 9.14 X 1077 " "
17 & 00 6.78 X 1077 " n
18 : 15 4.93 % 1072 n )
19 ¢ 10 4.12 x 197¢ " "
20 : 00 3.78 X 1077 v P
21 100 3.39 x 107° " "
22 1 00 3.36 X 107° P "
23 : 00 3.54 X 107¢ " n
3719 0 @00 2,90 X 1072 n P
2 .05 2.59 X 107° " "
4 100 2.32x 1072 " "
6 : 00 2.31 X 107° ) P
8 . 00 2.26 X 107% " ”
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Table 2.4.5 Level of 'I in OWL—1 Coolant (1977)
(continued)
Samp led * H1 OWEL—1 JMTR Remark
Da te T ime (uCi mE)
3/19 14 @ 45 1.88 X 107* abou“gpo;’g{;”;}gg/cmz‘G 50 MWt
15 : 15 2.26 X 107° " shut down 15:13Reactor
15 : 45 1.80 X 1077 " " Shut down
16 & 15 1.42 X 1072 " #
16 ! 45 1.12 x 1072 . P,
17 15 9.57 x 107° " P
18 : 00 7.44 % 107° V. "
19 : 00 5.86x107° ,, "
20 100 554 %X 107° n "
21 & G0 535X 107° ” "
22 100 5.08 X 107° n "
23 1 00 5.15 % 107 " "
3/20 0 :00 5.06 X 107" " "
200 4.80 x 107° # p
4100 4.40%x 107° " p
6 1 00 3.94 x 107° p p
g : 00 3.48 X 107° P p
3721 11 130 2.12x 10°° " P
3/22 9 1 30 3.45x 1070 | 250G tkglemG 20 kW 8:30Reactor
10 1 390 2.74 X 107° " 500 kW Start up
11 : 45 2.55 % 107° " 10MW
13 © 24 2.61 % 1072 " u
14 : 00 3.34X 1072 n 15MW
14 30 3.26 X 107°¢ n 30MWt
15 00 313 x10°° " " >Power up
15 & 30 3.27 X 107% " "
16 1 00 2.66 X 1072 ] 40 MW ¢
16 : 30 2.48 X 1077 " n
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Table 2.4.6 Level of ®'I in OWL—1 Coolant (1877)
{continued)
Sampled” o OWL -1 JMTR Remark
Date T ime (2Ci/mé)
3722 | 17 & 00 1.91 % 107% 2500, Tlkgrom*G | 45pwy
17 & 30 2.02x 1072 " )
18 . 00 1.55 X 107% ) )
19 @ 00 1.27 X 1072 " )
20 & 00 1.44 X 107% " 50MWt J
21 : 00 1.23 X 107% # "
22 1 00 1.08 X 1072 " P
23 1 00 1.08 X 107% n "
323 0 ;00 1.09 x 1072 " "
100 1.09 X 1072 P )
2100 1.12 X 1077 " )
4 100 8.94 x 1077 " »
6 1 00 9.54 X 1073 " "
8 1 00 1.26 % 1077 " "
10 00 1.41 X 107° " P
13 : 35 1.38 X 1072 " )
16 5 00 1.36 X 1077 " "
3,24 9 : 40 1.24 X 107° # P
14 : 45 1.34 X 1072 P "
3/25 9130 2,44 %X 107° " "
10 : 00 2,35 X 1072 250 ~» 1000 "
10 & 30 8.97 % 1077 P )
11 : 00 1.25 x 107¢ n "
11 : 30 1.53 X 107* n )
12 100 1.55 X 107} ) )
13 110 1.20 x 107* 100G, 71kg/em’G " » Tempe rat ure
13 ¢ 30 118 x 107" " h Depression
14 : 00 8.24 x 107° " "
14 1 30 9.42 X 107¢ 100 — 250C P




JAERI-M 8332

Table 2.4.7 Level of I in OWL~1 Coolant (1977)

(continuned)

Sampled* 13ly OWI—1 IMTR Remark
Date Time (uCi/mé)
3,725 15 : 00 9.42 X 1072 100 — 250C 50 MW t
15 1 30 9.05 X 107* " "
16 & 00 7.59 % 10™¢ P P
16 © 30 9.03 X 107¢ " P
17 1 00 1.04 x 107! u P
18 : 00 6.18 X 102 p u
19 1 00 5.54 X 107° " "
20 © 00 3.52 x 10~ | 250071 kgdem’G " )
21 1 00 2.91 x 107% " )
22 1 00 3.73 x 1077 n #
23 1 00 2.55 X 1072 " P
3,26 100 1.82 X 107" " )
3100 1.81 X 107° " "
5100 1.64 % 1072 PR n
7 100 1.39 X 10°¢ " "
9 1 30 9.60 X 107° " " 9:45 Clean—up
10 : 35 1.64 x 107% " » ;gs:(gglga%gf&
11100 3.30 X 107° " " added
12 : 00 3.60 X 107° " P
13 : 00 3.91 X 107° " "
14 : 00 4,05 x 107% P "
15 : 00 4,79 X 1072 P "
16 : 00 4.69 X 107¢ " 0
17 & 00 4.84 X 1077 " 3
18 . 00 522 % 1077 » "
19 : 00 5.48 X 1077 P "
3,28 10 : 15 2.08 x 10t u P
10 © 45 2,34 X 107" P—B " ]
11 00 2.02 x 107* # " * Mode Change
11 @ 30 2.51 X 107 ” " i
12 ! 00 2.21 x 107" | 28507ikgem’Q "
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Table 2.4.8 Level of "**I in OWL—1 Coolant (1977)
{continued)
Sampled” T OWL—1 JMTR Remar k

Date Time (0 i/mf)
3/28 | 13 :00 291 % 1070 | 285Gy 1kg an*G 50 MW t

14 : 00 2.29 X 107! n n

16 : 00 2.27 x 1071 » u

15 : 55 2.34 X 1071 " » :ﬁ;éﬂ.ﬁ‘fg?‘“}’
3729 10 : 00 3.20 %X 1072 " P

10 : 35 7.84 X 107° B—~P "

110 00 8.71 x 107° # "

11 % 30 1.11 X 1072 250@;,7}111‘%311{‘:(3 "

12 : 00 8.01 x 107° # n

13 00 7.66 X 1072 “ P

13 1 30 1.58 x 1072 " P

14 : 00 1.13 X 1072 " P

14 © 30 4.16 X 107% » in power down

14 : 50 4.26 X 1072 y shut down 14:50Reactor

15 : 00 5.55 X 1072 # n Shut down

15 : 30 6.57 X 1072 y "

16 & 00 6.52 X 107* # "

16 : 30 5.75 X 1077 7 "

17 : 00 4.89 x 1077 " "

17 1 25 4.63 x 107° " p

17 : 35 5.84 X 107° in cool down "

18 : 00 4,26 X 1072 " "

18 : 30 3.34 X 107% n P

19 . 00 2.52 % 107% n P

20 1 00 1.48 X 1072 “ P

20 : 30 1.15 X 1072 n i

20 . 55 1.08 x 107% ” P

21 1 05 1.10 ¥ 1072 ” P

21 10 1.04% 1072 P P

21 : 15 9.87 x 107° P P

21 : 30 8.07 x 107° " "

22 100 4.74 x 107° " "

23 1 00 2.72%x 107° ” p
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Table 2. 4.9 Level of Y'I in OWL—1 Ceolant (1977)
(continued)
Sampled ol OwWL—1 JMTR Rema rk
Date Time (pCismé)
330 0100 1.86 x 107° in cool down shut down
2 100 1.42 % 107* ) n
5 .00 1.50 X 1073 " P
9 : 30 5.39 X 1073 n v
10 : 00 4.68 % 1073 # )
10 © 35 7.88 X 1073 n n
11 : 00 4.29 x 1072 P )
12 .00 4.79 x 107° ) "
13 : 00 4.32 X 107° n n
14 : 00 3.97 X 107 n o
15 & 00 3.75 X 107° n "
16 : 00 4.64 X 107° p P
17 & 00 4.38 x 107° " P
18 : 00 4.92%107° ] "
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. (X5 )
T pin hele ( after ‘polishing )

Photo. 24 4 Cross Section of Irradiated Fuel Rod

(X5

( after polishing )

Photo. 2245 Cross Section of Irradiated Fuel Rod
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(X100)
( Dipped into etching solution after polishing )
Photo. 2.4 6 (ross Section of UQO, Pellet in Irradiated
Fuel Rod

(X100)

{Dipped into etching solution after polishing )

Photo. 24 7 Cross Section of Peripheral Part of
Irradiated Fuel Reod

~ _gzi
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Table 2.5.1 Results of Chemical Analysis of UQO,
Pellet

Item Limit Measured

Ag 1 ppm 0.3

Al 100 t 20

B 1 " 0.3

200 4 9

Cd 1 A 0.3

Ce 25 fr 10

Cr 50 4 25

F 25 " 1.0

Fe 200 "f 18

Mg 100 U 9

Mo 50 h 0.5

N 200 # 24

Ni 70 4 5

Pb 10 # 0.4

Si 200 # 19

Sn 20 I 4
' H,0 80 uf/gUO, 2.7

oU 200 ~203 2.00

Rare Earth 100 X 107° cm™ 19.5 X 107° (as Gd)

U234 w0 0.0100 % 0.0002
U235 1.5 # 1.506 X+ 0.004
U236 4 0.0080 = 0.0002
U238 r 98.47; X 0.06
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Table 2.5 3 Dimension and weight of UO, Pellet

with thermo-couples holes

Tentative Measured
Item
Limit No.1 No.2
Out Dia. 13.40 + 005mm 13.45 13.45
Height 180 = 0.2 mm 18.18 18.17
4, 6.1 5.7 5.8
4, 9.5 9.8 9.5
d, 165 = 0% OK OK
d, 165 + 02 OK OK
] t ) 50 =+ 05 5.3 5.0
Ly 20 + 02 2.0 1.8
Weight g 26.35 26.35
d d
e
|
A 1
| 1 1
| by
e
M e ,
B S ———fF "
U _ulriz
A t
| —  — e e e ] _—— - —— -
? Height
¥y - |
] |
!
|
| .|
| .

Diameter (Qut)
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251 UQO; Pellets

Photo.

{X100)

Hole through Clad of Fuel Rod

icial Pin—
05mm )

f

2 Arti

25

Photo.

0

ia

(D
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Photo. 25 3 All Parts of Fuel Rods Assembly

Photo. 2.5.4 A Constructed Fuel Rods Assembly
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" about 77
76 LF - 29A
NO. Name Material
1 |Peliet UO2
2 | Clad SUS 316
3 | Insulator Al,03
4 | Stopper _ SUS 304
5 | Plug SUS 316
6 | Thermo Couple | W-Re, CA
7 | Pin-hole  |Dia.0.05
8 | Spacer SUS 304 | ,nit . mm

(A Part of spacer faced to a pin—hole
through clad was cut off )

Fig. 2. 51 Dimension and Specification of an
Artificially Pin—Holed Fuel
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