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The amount -of fission gas (Kr,Xe) in irradiated fuel pellet increases with extending the
burn up and that exerts a serious influence upon thermal and mechanical properties of
light water reactor fuel. Therefore, the accumulation of the data on the release behavior
of fission gas is important in the investigation program of safety and reliability for extended
burn up fuel.

At the Reactor Fuel Examination Facility(RFEF) in JAERI, the Out Gas Analyzer (OGA)
which can measure the released fission gas from the pellet with several heating conditions
was developed to investigate the fission gas release mechanism. The benefits of OGA are
to measure the released fission gas instantly with high accuracy by quadra-pole mass
spectrometer and to heat up the UO: pellet stepwise up to 2300 °C.

This paper describes outline of the apparatus, fission gas measuring procedure and
characteristic examination including the data of irradiated UOQ: pellets.
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Table.1 #AIEFEDOFRHHR

i & BN EAE n#AT5 A E RN E (FHRInE)
BwiRE 2300 C
=R EER ERH A 30kW
RRF B 21.5kHz
AR B 3 300 C~ 1300 °C (Hifa)
B Ewi A
1200 C~ 2300 °C (=)
NEHEESITE | EREK 1~ 400
HE PR A A HAE 1 x10° A
RIErTRREZEE 1 x10°Pa

Table.2 & /EEGIEHEEOE2HEk

BIRALN 3f8 200V &K 37.5kVA
m A BKERK 30kW
RIRB 15 ~ 25kHz
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Table.3 RABRBFIREF O E 4%

RERBERBH| O |300°C~ 1300°C (HA)

® |1200 °C~ 2500 °C (—fa)

B E ¥ EQ|80CKkHE:£4C

800 ‘CLAE : BIZEMED £0.5 %
({BL. HHNRE= 1.0 0%BE)

® |1500 CH: : FIEED £0.5 %

1500 C~ 2000 °C : #|EfED 1.0 %

2000 CLA L : BIEBED 2.0 %
(AL, BHEE= 1.0 DHEE)

5y & BE[D|05C
@ [10C
s & B M| © |0.02%
@ |05%
Table.4d HEHEHLY 7Y v 7HOBK
BETA B FV T
HEH V454 1/500 7 A v~
4 3.65 385
84 3.85 490
129 3.90 505
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Table.5 EHELHTHER

Kr Xe
KRA A F PH =& KRH A FPH R
HEY | FELR®%) | HEXK T?ELt(%) HEK | FEL%) | BB | FEKRG%)
l82 11.3 83 11.3 129 26.4 131 6.8
83 11.4 84 34.0 131 21.2 132 22.0
84 56.2 85 3.3 132 26.9 134 28.1
86 16.9 86 50.8 134 10.2 136 42.8
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Table.6 2000 CRT v 7HiE RERHF Table:7 BEERARAR RERMH
(FB&H) (AR &)
BB RIEHEE | {RERERD B RRERE | REFRRE
(C) (‘Clsec) (min) (C) (*Clsec) (min)
400 7 10 2000 7 90
500 7 10
600 7 10
700 7 10
800 7 10
950 7 10
1100 7 10
1200 7 10
1300 7 10
1500 7 10
1700 7 10
2000 7 30
Table.8 {(EREZEE LEHEZEE TOREMLE
BEZEMEREA) [EEEEMEREQA)
Kr 1.08x 10° 1.10x10°
Xe 1.01x 10° 1.02x10°
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Table.9 MHE UO BBV vy b2 AWRHERR RERMH
(FR &)

RE FHRE A PR R
(°C) (‘Clsec) (min)
400 7 20
500 7 20
600 7 20
700 7 20
800 7 20
950 7 20
1100 7 20
1200 7 20
1300 7 20
1500 7 20
1700 7 20
2000 7 60




JAERI—Tech 2004033

Table.10 HiBEER/D FP ¥ A E

6B 1g 47-9 » FP # A EPa-m’/g)
Xe/Kr

(C) He Kr Xe TOTAL

400 3.36x10° 1.72x10° 1.93x10" 2.44x10*

500 1.44x10° 3.30x10° 2.88x10° 7.62x10°

600 5.76x10° 3.15x10° 2.77x10° 1.17x10°

700 2.78x10° 3.30x10° 5.40x10° 3.65x10°

800 2.87x10° 3.16x10° 5.14x10° 3.70x10°

900 6.76x10° 3.85x10° 1.36x10° 8.51x10°

1100 3.76x10° 3.23x10° 1.28x10° 5.36x10°

1200 3.23x10° 3.34x10° 1.66x10° 5.22x10°

1300 3.92x10° 5.27x10° 3.82x10° 8.27x10°

1500 6.57x10"* 1.93x10* 1.60x10? 2.45x10°

1700 1.52x10"* 5.89x10"* 4.92x10° 5.66x10°

2000 5.43x10° 1.63x10° 1.32x10* 1.49x10*

TOTAL 1.14x10° 2.46x10° 2.00x10* 2.36x10? 8.1
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EBREALR (S]) &R XR

* 1 SIEASM L LU %2 SlEBrHaEhHA %5 Sl#Eos
i’ % R i T % R L 5 Gy HRIAGE M
5 xlx - r m %, ¥, B | min, h, d 10 x 7 4 E
" Ri¥fossa kg [ S SO 2 10| ~ 7 P
B% FEﬁ 2% S U N 7 I R 10'2 ES 5 T
&/ wl|7 v 7 A [N vt 10° | # H G
MAOBEE |4 L v v K RV 08| »  # M
m oM R w | mol B EREL | u 00 4+ =)k
* Elo v 5 3 cd 102 | ~ 7 b h
“E @ A|3 v 7 v rad 1eV=1.60218x107'°J 017 #| da
ik B RTFSVT Y sr 1 u=1.66054x 107 kg 0|7 d
1072 + v F c
) ) 107 | ¢ Y m
£3 EHOGHE b SIAIH O I
R4 SIELICHEENIIC L
1 i 10 + / n
i % ow as | EQYEE HerE B O I
A 14 ¥|~ wn~ V| Hz g™ Z B i = 107" 7 x4k f
7] = a - kv N m~kg/s2 1’77“2 MO — A4 A 1048 7 b a
KE #1 ., & A 2 # v Pa| Nm o~ - v b
Tind— (g, BB | Y 2 — 4| J | Nm R G
TR, KEXR|7 » b+ W[ Js # v Gal L R1—53 (HEBERALR] 55 R, EE
% K % BMH|7 — a v| C A-s £ . 0y - Ci [ER%R 1985 FHinic kB, 72450, 1eV
&L B, EES K o b Vo WA N R BEU 1 uDfliid CODATA 0 1986 F 42
2 & = g7 » 7 F F C/V 3 IS rad Bk -7
® S & B4 - 4| Q| VA L s|  rem :
avg s s valv-Aval s | ANV 2 R4RBBYE, ok, Tow TS
& #|v 2 — | Wbl Vs 1A=0.10m=10""m “ABBETRATVBHBOEORMLDOTE
14 i A x] 5 ; ag;:z 1 b=100 fm?=10-2* m? CTIIEBL 7,

N - . . _ =13 - q,
17575 L ) I | bar—0.1 MPa~10°Pa 3. barid, JISTRKKDEHEEDT IS
LAYy REBE ey RE 1 Gal=1cm/s? =10~ m/s? BB L2007 3) —kHFEShTW
*x #Hinw — # ¥| Im | cd-sr al=lem/s™ =10 "m/s 2
i} 2 1Ci=3.7x10""B °
Bv 7 A lm/m - 4 4. ECHURFEHZIEH T3 bar, barnik
" At # |~ 2 v a| Bq s 1 R=2.58x10"*C/kg . } o R

! ) - e U [MEDBAI] mmHg A &2DH7 3
® N & ®|7 v 4| Gy | Jkeg Irad=1cGy=10"Gy —ICANTWV 3
H OB % 8|y ~xupb| Sy J/kg 1 rem=1¢cSv=10 *Sv °
# -1 *
/1| N(=10°dyn) kgf Ibf FE {MPa(=10 bar) kgf/cm® atm mmHg(Torr)} 1bf/in*(psi)
1 0.101972 0.224809 1 10.1972 9.86923 750062 x 10° 145.038
9.80665 1 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
i B 1Pa-s(N.s/m?)=10P(#7 X) (g/(cm-s)) 1.33322 x 107* | 1.35951 x 10™* | 1.31579 x 10* 1 1.93368 x 1072
B¥EE 1mY/s=10'St(R b — 2 %) (em?/s) 6.89476 x 107* | 7.03070 x 102 | 6.80460 x 10~ 51.7149 1
x| J(=10"erg) kgf*m kW-+h cal Gtiuk) Btu ft « Ibf eV 1cal = 4.18605 J (3tH:)
FS
/; 1 0.101972 | 277778 x 1077 |  0.238889 | 9.47813x 107* 0.737562 | 6.24150 x 10'8 =4.184J (BILE)
i 9.80665 1 2.72407 x 107° 2.34270 9.29487 x 107 7.23301 6.12082x 10 =4.1855J (15°C)
% 3.6 x 10° 3.67098 x 10° 1 859999 x 10° 3412.13 2.65522 x 10° | 2.24694 x 10%° =4.1868 J (EIBEAE A &)
- 4.18605 0.426858 | 1.16279 x 10° 1 3.96759 x 1073 3.08747 261272x10"° {1 PS ({AEJ))
") 1055.06 107.586 2.93072 x 107* 252.042 1 778.172 6.58515 x 102! =75 kgf-m/s
1.35582 0.138255 | 3766161077 | 0323890 | 1.28506 x 107* 1 8.46233x 10" = 735.499 W
160218 x 107" | 1.63377 x 1072°| 4.45050 x 1072°| 3.82743 x 10°%° | 151857 x 10722 1.18171 x 10" 1
hive Bq Ci % Gy rad it} C/kg R #® Sv rem
1 2.70270 x 107" " 1 100 & 1 3876 0 1 100
3 B 7 =
3.7 x 10% 1 0.01 1 2.58 x 1074 1 0.01 1

(86 ¢ 12 A 26 B BITE)
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