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Data Sheets of Fission Product Release Experiments for

Light Water Reactor Fuel (III)
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+
Tokuzo HIROTA', Hiroharu ITAMI ', Yasumasa TOGO®

bivision of Reactor Safety, Tokai Research Establishment, JAERI

(Received October 20, 1981) 3

This report is the last data sheets in series of fission product
(FP) release experiments for light water reactor (LWR) fuel. Experimental
results in the eighth run (in part), and those in the ninth run in OWL-1
of JMTR, are recorded; photographs of fuel rod assembly and the fuel test
assembly with hanger rod, operational conditions of‘run, variations of
iodine-131 and cesium-137 levels in the main loop coolant during run
periods, and representative results of post irradiation examination of
fuel rods in both runs. The first stage of the experiments as described

above has been completed with this print,
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2. HEMFPHRLERT—5

2. Data of the eighth run of fission product release

experiment
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Photo. 1-1 Artificial pin-hole through clad of fuel rod (x8)

Photo. 1-2 Cross section of irradiated fuel rod (including
aritificial pin-hole), after polished {x3)

rgm



Photo.

Photo.

1-3

1-4

JAERI-M 9792

Cross section of irradiated fuel rod (not including
artifieial pin-hole), after etched (x3)

Part of cross section of clad of irradiated fuel
rod (including aritificial pin-hole), after etched
(x100). Upside of photo.; inside of clad.
Downside of photo.; outisde of clad.

_4__
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Photo., 1-5 Cross section of irradiated fuel rod, after etched (x5)

Phote. 1-6 Cross section of irradiated fuel rod, after polished (x5)
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3. 9T PHGHERT— 7

3. Data of the ninth run of fission products release

experiment
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Table 1-1 Level of 1311 i1 OWL~1 Coolant (1980), in the 9th rum

Sampled* 1317
Date Time {(pCi/ml) OWL-1 JMIR Remark
5/16 10:00 <2 x 1078 {250°c, 71 kg/cm’G 500 kW
16:00 | 1.77x1076 | F** mode 10 MW
18:08 | 3.23x107° " 30 MWt
20:00 | 9.41x107° " 40 MWt | Reactor
5/17 8:08 5,08x107° o 40 MWt power up
10:45 | 2.35%107 " 50 MWt '
5/19 9:45 4,39x107° " "
10:15 3.49%1078 61 kg/cm?G "
10:45 | 3.00%x107° " "
11:30 2.11x107° " "
13:30 | 5.65%x1077 " " b Coolant
15:00 | 1.32x107° " " pressure
16:30 1.38x107° " " depression
5/20 9:45 2.41x1077 " "
10:15 2.08x1077 (250°C, 71 kg/cm?G "
10:45 | <6 x 1078 | F mede "
11:15 2.66x1077 " "
13:30 1.24x1078 " "
15:00 | 7.88x1077 " "
16:30 | 7.71x1077 " "
5/21 9:30 1.97x107® 250°C -+ 125°C "
10:30 | 1.59%x107° " "
11;45 7.95x1077 " " y Coolant
14:30- | 1.97x1077 125°C » 250°C " temperature
15:30 | 9.70x1078 " " depression
17:00 | 1.41x107"* " "
5/22 9:34 1.31x107° {250°c, 71 kg/cem?G "
15:30 | 4.05%1076 | T mode "
5/24 11:20 1.39x1076 " shut down
5/25 | 17:00 | 1.09x107" " 50 MWt
5/26 9:37 2.55x107° in cooling down "

* at inlet of in-core test section

#% pressurized water mode
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Table 1-2 Level of 1311 in OWL-1 Coolant (1980), in the 9th run (continued)

Sampled* 1311
Date Time (pCi/ml) OWL-1 JMIR Remark
5/26 10:30 1.63%1075 | in cooling dowm 50 MWt
11:45 9.03x107° " "
14:30 | 2.05x107® " " |
17:00 | 8.51x1077 " " |
5/27 14:45 1.36%1072 " "
15:15 | 1.19x107° " shut down
15:45 1.03x1075 " "
17:00 | 8.78x1076 " b
19:00 5.74%1076 " "
5/28 15:41 1.62x107° " i
5/30 | 10:00 | 1.10x107* | (250°C, 71 keg/em’c | 10 MW A
11:00 | 1.15x10"% P mode 15 MW
12:00 | 1.03x107° " 30 MWt | >Reactor
14:00 | 2.85x107% g " || power up
16:00 | 9.03x107° | . 40 MWt
18:05 | 3.66x107° " - 50 MWE |
5/31 | :9:35 | 4.19x107° L "
6/2 9:35 | 1.50x107° " L
15:30 | 1.53x107° " "
6/3 10:00 2,04%10"° 250°C > 125°C " 3
10:30 | 3.11x107° " "
11:00 | 4.60x107° i 4
11:45 | 5.76x107° " Lo
14:00 | 2.60x107° 125°C + 250°C L ? Coolant
14730 1.42X10_5 " " temperature
15.00 1.08X10_5 " ' oo depression
15.30 | 7.11x107° " "
16.06 | 4.69x107° " " )
17:00 | 9.77x10™° | ;250°C 71 kg/cm?C "
6/4 9:32 | 1.s4x10”% | P mode "
6/5 9:30 | 2.01x107° 250°C + 115°C
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Table 1-3 Level of 13T in OWL-1 Coolant (1980), in the 9th run (continued)

Sampled#* 1311

Date Time (uCi/ml) OWL-1 JMIR Remarks

6/5 10:00 2.47x107° 250°C > 115°C 50 MWt
10:30 3.62x1075 " v
11:00 4,18x1075 " "
11:45 7.29%1073 " "
14:00 6.23x1073 115°C -+ 250°C " > Coolant
14:30 5.62x1073 " " temperature
15:00 5.99x1073 " " depression
15:30 6.53x10"3 " "
16:00 | 5.15%1073 " "
17:00 | 4.41x1073 (250°C, 71 kg/cm?G " /

6/6 10:00 | 1.02x10"% | T mode "
15:45 7.05%x107% " "

6/7 9:30 | 8.11x107" 250°C + 125°C " )
10:00 1.21x%1073 " "
10:30 2.44x1073 " "
11:00 7.53x1073 " "
11:30 1.02x1072 " " Y Coolant
11:45 1.01x1072 " " temperature
14:00 | 5.59x1073 125°C + 250°C " depression
14:30 4.72%1073 " "
15:00 6.05x1073 " "
15:30 7.16x1073 " "
16:00 5.72x1073 " " )
17:00 4.48%x1073 250°C, 71 kg/cm?G | SOMW~0
17:30 | 4.37x1073 | T mede shut down

6/8 9:00 1.22%1073 250°C + 146°C " Coolant
10:45 4, 09x10™" " " temperature
13:50 1,54x1073 250°C, 71 kg/cm?G " depression
14:55 | 1.60x1073 | F mode "
16:00 1.87x1073 " "
18:00 | 1.74x107% " v
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76 _F-31A FP Release Experimeant

50 MW
4 -
0 JMTR Pewer Run
30
201
101
o ﬂ
50 kg/min Il
40_—'“'_‘———-0"—-—-1_ Ld
301 Flow Rate of Ccolant ot Inlet of Test Section )
20
104 clean up system flow rete = 3+ 0.3 kg/min
o]
BO[ kg/emZ G
70 .
sof] L Y
501 Cooiant Pressure ot Inlet of Test Section
40 H
30
3001 °C
200
100
Coclant Temperoture at Inlet of Test Section Day
L 1 1 1 L 1 1 | 1 i 1 1 | 1 ] 1 | 1 L 1 i | 1 1 I 1 1
0 1 2 3 4 5 6 7 8 9 10 11 t2 13 14 15 16 (7 18 19 20 21 22 23 24 25 26
Fig. 2 JMTR Power aond OWL-1 Coolant (conditions)
76 LF - 31A FP Relegse Experiment
50rMW
40
30} JMTR  Power
20r
10
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4k x10-2 at Clean - up Demineralizer
3
2 —— ST — e
1F inside of Cubicle
o]
51 CPSa at Steam Line
4F x10
3
2
1
0

(o
r CPS
10

N B
T

+ at Qutlet of Test Section

y Pressure depression test

.1 ~ & temperature 12 |3 | ls

depression test

[w]

L L 1 | L L 1 1 1 1 1
8 © 10 11 12 13 14 1% & 17 18 19 20 21 22 23 24
Gemma Ray Monitor at OWL - !
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Table 2-1 Level of :37Cs in OWL-1 Coolant (1980), in the 9th run

Sampled#® 137¢g
Date Time (uCi/ml) OWL-1 JMTR Remarks
5/16 16:00 2.0x1078 250°C, 71 kg/cm?G 10 MW Power up
5/20 | 10:15 2.6x107¢8 (250%c, 71 kg/cm?G | 50 MWt
10:45 2.4x107% | P mode "
11:15 2.0x10"°¢ " "
13:30 6.3x10~° " o
15:00 1.7x1078 " |
16:30 1.0x1077 " ; "
5/21 | 10:00 | <1.1x1078 250°C + 125°C " A
11:00 <1,1x1078 " "
11:46 4.2%1077 " " % Coolant
14:00 <1.1x1078 " " pressure
15:00 | <1.1x107® 125°C » 250°C | " depression
16:00 <1.1x1078 " "
17:01 5.5%1078 o " )
5/22 9:35 1.2x1078 {250°c, 71 kg/cm?G "
15:33 3.7x1078 | P mode "
5/24 11:20 <1.1x1078 " shut down
5/25 17:00 6.0x1078 " 50 MWt
5/26 9:37 <1.1x10"8 in cooling down "
10: 04 <1,1x1078 " "
10:30 4.4x%1078 " "
11:00 | <1.1x1078 " "
11:45 | <1.1x1078 ' "
13:30 <1,1x1078 " "
14:30 1.6x1078 " "
15:30 1.2x1078 " g
17:00 | <1.1x1078 " "
5/27 14:45 1.3%x1077 " "
15:15 | <1.1x1078 " shut down
15:45 1.8x1078 " '
16:15 | <1.1x1078 " "

% at inlet of in-core test section
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Table 2-2 Level of 13705 in OWL-1 Coolant (1980}, in the 9th run (continued)

Sampled* 137¢g

Date Time (uCi/ml) OwL-1 JMTR Remark

5/27 17:00 2.7x1078 in cooling down shut down
18:00 | <1.1x107¢8 " "
19:00 | <1.1x107° v "

5/28 | 15:41 9.0x10"8 " "

5/30 | 10:00 4.2¢1078 | (250°C, 71 kg/emG | 10 MW )
11:00 1.4x1077 P mode 15 MW
12:00 8.6x1078 " 30 MWt LReactor
14:00 1.9x1078 " " power up
16:01 2.5%3078 " 40 MWt
18:05 1.6%1077 " 50 MWt |

5/31 9:35 <1,1x1078 " "

6/2 9:35 <1,1x1078 " "
15:30 <1.1x1078 " "

6/3 9:31 <1.1x1078 " "
10:00 | <1.1x1078 250°C - 125°C " A
11:00 <1,1x10"8 " "
11:40 <1.1x1078 " "
14:00 4.1x1078 125 °C » 250°C " \ Coolant
14:30 <1.1x1078 " " temperature
15:00 <1.1x1078 " " depression
15:30 2.5x1078 " "
16:06 | <1.1x1078 " " %
17:00 <1,1%x1078 {25o°c, 71 kg/cm?G iy

6/4 | 9:30 3.4x1078 | P mode "

6/5 9:30 | <1.1x107° 250°C ~ 115°C " A
10:00 7.0x1078 " "
10:30 <1,1x1078 " "
11:00 2,8x1078 " " Coolant
11:45 1.7x1077 " " >.temperatu‘re
14:00 3.7x1077 115°C + 250°C " depression
14:30 4.0x1077 " "
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Table 2-3 Level of 137¢g in OWL-1 Coolant (1980), in the 9th run (continued)

Sampled#* 137¢s

Date Time (G4 /ml) OWL-1 JMTR Remarks

6/5 15:00 3.0x1077 115°C > 250°C 50 MWt J
15:30 3.7x1077 " "

6/6 10:00 4,0x1078 " "

6/7 10:00 7.3x1078 250°C » 125°C " B
11:00 1.1x1077 " "
11:30 1.6x1077 M "
11:45 2.1x1077 " "
14:30 1.8x1077 125°C + 250°C " »Coolant
15:00 1.6x1077 " " temperature
15:30 2.5%x1077 " " depression
16:00 2.2x1077 " "

6/8 9:00 | <1.1x1078 250°C » 146°C  |shut down|| Coolant
10:45 1.2x1077 " " }.temperature

13:50 2.9%x10"7 {250°C, 71 kg/cm?G " depression

14:55 2.5%1077 P mode "
16:00 5.0x10™7 " "
18:00 3.2x1077 " "
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Photo. 2-1  Fuel rod assembly with hanger rod

Photo. 2-2 All parts of fuel rod assembly and hanger rod
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76LF-31A

Photo. 2-3 Artificial pin-hole through clad of fuel red,
before irradiation (x100)

76LF-31A

Phote. 2-4 Part of cross section of clad of irradizated fuel rod
(including artificial pin-hole), after polished (x100},
Left side of pheoto.; Outside of clad.
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Photo. 2-5 Artificial pin-hole through clad of fuel rod,
afrer irradiation

Photo., 2-6 Cross section of irradiated fuel rod, after polished (x53)
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Photo. 2-7 Cross section of irradiated fuel rod, after etched (*53)

Photo. 2-8

Center area of cross section ot irradiated fuel rod,
after etched (x100)



Photo. 2-9

Photo. 2-10

JAERI-M 9792

Intermediate area of cross section of irradiated
fuel rod, after etched (x100)

Peripheral area of cross section of irradiated
fuel rod, after etched (x100)

~ 25—
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T 8B F (Errata)
JAERI —M 8045
i1 iE 8 FRr # (Error) 1E ( Correct.)
p i, E»5101TH operation light operation of light
p 2, Lo 84TH gas i gap T
p 9, k5 114TE HaE1—2 HE#EL, 12,
p 26, FT&b TiTH SUS 304 F8%4 SUS 347 1824
p 28, E&5H 51TH W — TRERR R — THRERSM
p 71, TH5 64TH 340 W/ ™™ 340 Wer (max )™
JAERI —M 8332
HN S 5 # (Error) IF { Correct.)
p 56, LHi3BEE 5 x 107°] R/H 5x10°| R/H
' 1% 1077 1 x 107*
5% 1072 5% 107°
p 75, Thd1E&E + 0.3 K&/ min 3+ 0.3K8/min




