JAERI- M
85-012

AP ERC B B PR D2
— SPEEDI®D Y — 2 4 — ADIBMOBIE N 5 —

19852 H

HIZE fahl - AN K RAR I

H = B F Hh W R M
Japan Atomic Energy Research Institute



JAERI-M LB — ME, HARRFHFEFRATERISH LTV SMRREE T,
AFOBAHAL, BAL AR EESME R (T319—11 RMBIIALHEH)
BT, FELILLAZ L, 4%, SR CBEBEARSNUESERY Y ¥ — (FT319-11 K
AR AR S ] ARE T AR THE LR IEBEGE S I h o THIDE T,

JAERI-M reports are issued irregularly.
[nquiries about availability of the reperts should be addressed to Information Division, Department
of Technical Information, Japan Atomic Energy Research Institute, Tokai-mura, Naka-gun,

Ibaraki-ken 319-11, Japan.

€ Japan Atomic Energy Research Institute, 1985

WEFRKEF HARTHFRAR
F) WO B OEE ED ORI PR



JAERI-M 85—012

[ A s 35 AP IR R DAL
— SPEEDI®vV— 2% —OEHOESHL —

01 B B 9o S0 SR AR I 2 S B 28R
FZE (50 - P9 7% - Aam— T

(198541 A 21 A2 )

BT 0 2 E 03 2 U RO HARICNIE TR EE R 05 A 0z bo
BRI OO TINICCAT — FAMWTHAL 7z, BEARREMRERH T~ 27 4
SPEEDI TR, V—RF—LtLTHFFNADEHNFHLVERY v 7 T=5 —DHIE
BEAHLT, SEMERORHEEHE TE 2 L IWRPIPELROEEHENREST O S
Nd, EVABLV I vEOZEOFICRERESHEUTOEVEDOSE(, Inbd
BB DIAPA v v b - R E TR AT OB R IR R ET B, LT, T
SEIE e BT E B SR LE A O 3, BTAE AT OEEREREC X
STHEBHOLEHE OO TIHENFHEL S, COBREE . FUNKRTRELIUZD
R . %A BT S OBRIC & - THELE B, BENN L, BV 20 50ENE
B E TR 0B R TS S AR 6N, 795D 5O BIRIRESER TR TR/
S B L EWIAL R EE T,

+ TR



JAERI-M 85-012

Variations in Isotopic Composition of a Reactor at its Shutdown
from the viewpoint of source terms used by the SPEEDI

Michiaki KAI, Shigeru MORIUCHI and Shuji OHKUBG™

Department of Environmental Safety Research,
Tokail Research Establishment, JAERI

( Received January 21, 1985 )

The effects of variation in reactor output shortly before shutdown
on the evolution of isotopic composition following it were analyzed by
the NICCA code for calculating the activity of fission nuclides normally
accumulated in fuel rods. In the SPEEDI system, the isotopic composition
of noble gas or iodine is employed to evaluated the release rate of each
nuclide as source terms using a total amount of these nuclides or
measured values with stack monitors etc.. The inventory of noble gas or
iodine markedly depends on the operational history of a reactor shortly
before 1ts shutdown, since the half-lives of many nuclides among noble
gas or ilodine are less ithan a few days. When the shutdown should occur
immediately after the continuation of rated output, therefore, the
isoLopic fraction of nuclides with longer half-lives was underestimated
and that with shorter ones was overestimated in comparison with the
results obtained considering the variation 1in reactor output shortly
before the shutdown. From the standpoints of dose evaluation, it was
found that the external exposure to total noble isotopes was estimated to
be at most approximately 20 % higher 10 hour immediately after the
shutdown, but the thyroidal exposure to total iodine isclopes wan

uhderestimated to be 30 % at maximum.

Keywords: Isotopic Composition, Reactor, Shutdown, SPLEDI, Necble Gas,

Iodine, External Dose, Thyroidal Dose
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Table 1 Characteristics of dose contribution 1in noble

nuclides

nuclide half-life Eeff ) Fay ) Eeff u, (Eav) e
BBer 2.8 h 1.95 1.35 6.1 x 1072
8%y 3.2 m 1.83 1.12 6.0 x 107
9Ogy 3% s 1.29 0.753 4.5 x 107

138ye 17 m 1.13 0.848 3.8 x 1077

139%e 4 s 0.92 0.556 3.3 x 107
8¢y 76 0.792 0.958 2.7 x 107

135mye 15.6 m 0.428 0.51 1.5 x 10°°

L35y 9.2 h 0.249 0.249 8.2 x 107°

1375 3.8 m 0.183 0.54 6.6 x 10"

85y 4.5 h 0.157 0.156 4.9 x 107

131y, 12 d 0.0197 0.0316 3.4 x 107°
133ye 5.3 d 0.0398 0.0568 1.6 x 107°

133my 2.3 d 0.0397 0.0592 1.4 x 1074
8¢y 10.8 v 0.0022 0.52 1.1 x 107

*) effective photon energy ( MeV/dis. )
%)  average photon energy  ( MeV/photon )

k) energy absorption coefficient as a function of energy (m = )
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