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Measurement and Evaluation of Decay Heat on the “JOYO” Spent Fuel
— Decay Heat of Short Term Cooled Spent Fuel —

T. TORIMARU*, A. YOSHIDA*, H. NAGASAKI**, S. SUZUKI*

ABSTRACT

Decay heat measurement system for the JOYO spent fuels was developed to obtain
the decay heat data of the fuel assemblies as a non-destructive examination method.
Since then, decay heat of the JOYO Mk-II fuels, which were cooled for more than 70
days, was measured in the spent fuel storage pond. The measurement of the short term
cooled spent fuels, which were discharged without cooling in the reactor vessel, was
performed in order to obtain the higher decay heat of the spent fuels. The burn-up of the
measured fuels was about 60GWd/t, and the shortest cooling time was 24 days. The
experimental data were compared with calculated values of ORIGEN2 using new
libraries based on latest nuclear data library “JENDL-3.2".

The main results are as follows ;

(1) The measured decay heat at 24 days after the reactor shut down was
approximately 1.25+0.3 kW.

(2) The ratio between calculated and experimental values, C/E, was approximately
0.9 and indicated a cool down time dependence.

(3) The heat generated by 2*Pu and **!Am, which amount to 1% of initial composition
of fresh fuel, reached 7 — 19% of decay heat at 24 — 160 days after the reactor shut

down.

* Reactor Technology Section, Experimental Reactor Division, O-arai Engineering
Center, PNC

** Nuclear Energy System Inc.
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i Fikaa Bar I
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HADREE AlEfRE (Vmin)
At (T) 0.05 0.1 0.3 0.5 0.7 10
5 9.9 9.7 9.6 9.6 9.6 9.6
10 5.4 5.1 49 49 49 49
20 34 3.0 26 26 26 26
30 29 24 19 1.9 1.9 1.9
40 - 2.7 2.1 L6 1.6 16 1.6
60 26 19 13 1.3 1.3 1.3
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U238 6307 6307
Pu238 35 0
Pu239 1975 1975
Pu240 727 762
Pu241 249 249
Pu242 113 113
Am241 25 0

£3—-2 EETHVF/AFOHRETEELLE(PFD549)

HETEE(Ba)

¥ E_|NERESRE A BEBREGL:B| B/A

U237 1.74E+13 1.74E+13 1.00
NP239 8.28E+12 8.28E+12 1.00
PU238 2.056+13 1.40E+12 0.07
PU239 3.97E+12 3.97E+12 1.00
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CcM244 1.08E+00 1.08E+00 1.00

(BEEHR T 1£24H)



PNC TN9410 98-034

(a) WMHBRE
P¥D244
PO R i F1o@EHE it F1EER prrd
#4 8 2124' ¢y 25~27cy 28~29cy AR 30cy 3lcy
14828 2418 | 618 | 1388 | 3608 I 308 | 2308 El geot l som L5 | gom I
\ (3A1) {5E3) (SE3) (5E3) (5E3) (5E3)
BSTEE
PFD549
PAEHE i #10EER Az 130 ER fesd
BEE  ppegy oy 25~27cy 28~29cy EHLER 300y ey
4408 | 1728 I 618 | 1388 | 360E |30EI | 2308 L—H:l 680H | 608 558 60 H l
{2B1) (4D1) {4D1) {4DY) (4D1) (1D1)
BA B
() EFPD & it FI
PFD244 PFD549
ESU TS| A RIS
HAEE EFPD 5B.1_GWd/t 59.0 GWd/t
TR thifF 5
(10" n/om®s) | (%10" nfom?'s)
210141 69 2.7 —
A 22940 |_ 69 27 33
= . 3945 | 53 27 34
Q@Gf) waan | 7 28 34
G@G@ 248450 42 27 3.2
= : 254 L 65 1.9 2.1
25 L2 3 1.8 2.0
26049 40 1.9 2.0
21 AL 32 1.9 2.1
28HAL I 3] 1.9 1.9
280 A9l 24 1.9 1.9
HHERL 2 1.9 20
OHAN 60 1.9 1.9
44 55 20 2.1

B3 —1

HAREOHE




PNC TNO410 98-034

1600'--|'"!"'!"'!"'l"-l"'!_
] : o : | e PFD549CRIERE) |

: I L L PFD549 GTEAE) | ]
1400 o | o ero2aauEm® |

1200 T

1000 |

RRIEZR (W)

800 |
600 |

200 == ' —
20 40 60 80 100 120 140 160

AHEERE (H)

3—2 AEHRELAFREOLE



PNC TN9410 98-034

C/E

.00
0. 90

0. 80

—e— PFD549
0.60 || o ppppaa |
0- 50 Il | 1 E 1 I 1 | 1 ] ] I fl b 1 | L 1 [ | i
20 40 60 160

80 100 120 140
AEERE (8)

3—3 C/EQASIMER&FHE



PNC TN9410 98-034

1400 =]
1200 |
1000 |

800 |

ARIRZY (W)

600 |

400 |

iPFD549§

200 m-i-'-r-'r-'--'.:;;;.‘;.;'."";'_‘,;;;_;;;;;;;;'T'““““"'?' g R 2 IR A
- fﬁé%fff%f ...... A AN
Oﬁ ¢ 1 i L [ ] ; 1 1 L il L l_i "
60 80 100 120 140 160

et AHEER (R)

3—4 FRERIOAR

GHEZR. %o, ManDiE)



PNC TN9%10 98-034

C/E

1.00
0.90 I
0. 80

0. 70

0. 60

0. 50

1 T T T | 1 1 1 | T 1 ¥ 1 T 7 1 | T T T l T T T l

. PFD549! |

A oo PU238, AMRANAT L |t o e -

—0— Pu238, Am2413EE

irll.i r 2 Il i 1 L] 1 i 1 1 I i ] 1 [l i 1 I |i

20

40 50 80 100 120 140 160
SR (B)

B3—-5 C/ECRIFIMEZREBEORE



PNC TNO9410 98-034

L e L N L N B B
‘ ' : | | . PFD549

TREDL (REZEZRWBERIELRL)

%
i
=

1. 00 .

20 40 60 80 100 120 140 160 180
AEEARE (B)

K3—6 REHFBRENOHEREEBEORE



PNC TN9%I10 98-034

G
N
yil
:1{\
it
il

BRBEER 60GWd/t (BEFFH) © MK-IIBRBHESE 2 KI2DWT, BHFIMA 24~
160 ADAEREREL . FUPFINI AT % JENDL-3.2 X—X OEHEFAS 1 7
FURANEA ORIGENZ I —R Itk B EHERREE ORI L& BT, HELE
OFEIETN, BREHCEE NS MEMEBERSHERECRIETEEE I~z 85 hik
EaERILATOED TH b,

(DETFFELEN 24 BEORERI. # 1.25620.03kW TH 5.

(2)ORIGEN2 0 —K 2k 5 f#at Bige MEEOL (OF) 13409 THY . OEIIE
WHBARREES RS his.

() BHBAAIEIC] % RESE D ¥5Pu, MAm OERAOFESL. HEHK 24~
160 HT T~19%IET 2 I & hibho .

ST, B R HS ORI B B A EOBBRT —5 # $HL . BEEHRIS S0l
1A - T AL T HUH RO BT O MRS EE L2 M5 B 6



PNC TNO9410 98-034

BESGHIERR T, S TFEHE KRS CREF I AT L0 EHRERIZZR
RTWHEWEEZEE L. RSB ELET,



PNC TN910 98-034

2 % X M

(1) K. Tasaka et al. : “JNDC Nuclear Data Library of Fission Products — Second
Version —*, JAERI 1320 (1990).

(2) K. Suyama, J. Katakura, M. Ishikawa, Y. Ohkawachi : “Development of
Libraries for ORIGEN2 Code Based on JENDL-3.2", Proceedings of the 1997
Symposium on Nuclear Data, November 27-28, 1997, JAERI, Tokai, Japan,
9(1997).



