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Preliminary Evaluation of Radiation Doses from
Releases of Radioactivity in ACP Hot Cells
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Abstract

The Advanced spent fuel Conditioning Process(ACP) is under development for the
effective management of spent fuel which had been generated in nuclear plants. The
ACP needs a hot cell where most operations will be performed. To give priority to the
environment safety, radiation doses evaluation for the radioactive nuclides was
preliminarily performed with the basic concept design report, the meteorological data and
the recent site specific data. According to the production and release rate of nuclides,
dose evaluations for residents around facility were performed. Comparisons with other
nuclear facilities for meteorological data & dose assessment present very good safety,

but elimination efficiency for several important nuclides has to be maintained highly.
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* Basis ;
- PWR Spent Fuel 20kg HM/batch,
- Enrichment : U-235 3.5%
(Unit : Ci)
Ac: U(008)[NG ], Np(0.75), Pu(19022),
Am(404), Cm(885) [2031.9 ; 20.5%]
VFP:Kr(12424), I(NG), Xe(NG),
H(1152, activ. ) [135.8 ; 1.4%]
FPs: Sr(14548), Te(7 5), Cs(2346), Ba(2044),
Eu(1827) [6038.6 ; 60.8%]
RE: Y(14552), Ce(38), Pr(384), Pm(1915),
Sm(812) [1662.5 ; 16.7%]
NM : Zr(005), Tc(0.34), Ru(1564), Rh(1564),

10 Years

- Burn-up : 43,000 MWd/tU
- Cooling :

PWR SF
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H
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P: Kr(25), I(NG), Xe(NG)
(023) [27 ; VFP  2%]

Ag(001), Cd(10), Sn(003), Sb(306)
[63.3 ; 0.6%]
JOTAL : 9932.1

Disassembling

Fission gas

& Cutting

UO, Pellets
+Zircaloy tube

(25cm

Capture

VFP

H(114) [134.4 VFP

: Kr(123), I(NG), Xe(NG)
99%]

)

J

tube

Fission gas

Vol-oxidation

-

treatment

Ac: U(NG)[NG ], Np(002), Pu(3804), Am(081),
Cm(177) [40.6 ; 20.7%]
FPs: Sr(291), Te(0.16), Cs(4692), Ba(4088),
Eu(365) [120.7 ; 61.6%]
RE: Y(29.1), Ce(008), Pr(0.08), Pm(383),
Sm(016) [33.3 ; 17.0%]
NM : Zr(NG), Tc(NG), Ru(031), Rh(031),
Ag(NG), Cd(002), Sn(NG), Sb(061)
[13;0.7%]

USOS
Powder

i

TOTAL : 195.9

*

2%

Ac: U(NG)[NG T, Np(0.75), Pu(18984), Am(403),
Cm(883) [2027.8 ; 20.8%]
FPs: Sr(14519), Te(7 5), Cs(23413), Ba(20399),
Eu(1823) [6022.9 ; 61.6%]
RE: Y(14523), Ce(38), Pr(38), Pm(1911),
Sm(81) [1659.1 ; 17.0%]
NM : Zr(005), Tc(034), Ru(156), Rh(1586),
Ag(001), Cd(10), Sn(003), Sh(305)
[63.1 ; 0.6%]
TOTAL : 9772.9
99.8%

*

Metalization
(Li reduction)

.

To Fission gas
treatment

Cs() [ %]

LiCI,LiO, #
(Cs, Sr,
Ba . .
Filtration
Sr (334
U(+TRU,NM L To Fission gas

Ac: UING)[NG], N ’ treatment
: , Np(0.04), Pu(949), Am(20), ,RE) Metal
Cm(44) [101.34 ; 1.7%] * 5% + rvs

FPs: Sr(14185), Te(7.33), Cs(22875), Ba(1993), (2.3%) %n?((ar\é?)[?ggel\‘g(?';2)’32’/:](15 604). Ar;éfzs)’
Eu(1781) [5884.4 ; 96.7%] . i oV

RE: Y(726), Pr(02), Pm(956) ; * 5% FPs Esur((fﬁ)‘? Temz?f%csfs??’- Bsa(ei/ao?a'

. 9 .6 ; 3.

NM SZT((;(S:)) (T:E(((s)g)z) ?zik%%si -SR::)(]O 78), Ag(NG) T RE: Y(14233), Pr(3.7), Pm(187 3)* 98%
N N ) . , . ) , q i 0, . [
Cd(005), SN(NG), Sb(153) ; 5% Smeltmg & Nf/l”_‘(gf()dg(gfé%ss) ng;g)ﬂ:ﬁégé)“-f? %]

AP : . , , ,
T[g'iA‘LO',l 2382 0 Casting Ag(001), Cd(0.98), Sn(003), Sb(299);
e * 98% [61.9 ; 1.6%]
] TOTAL : 3801.3
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Flow Diagram and Radioactivity balance diagram



E LAY A A9
T = B a-s (Ci)
7]% SF 1 batch(20 kg-HM) 9,950
680
vz} 717} 71 Volatile FP(H, Kr) 5 Batches (136 x 5)
¥ 8-§9 2 batches (6,(1)2’517)? %)
Total 22,800
® 2. 7+ £94 sdE FE 7)1z vz
ax T d71 &894 [sec/m’]
1986 HANARO 7.37x107°
1994 IMEF 1.26x10°°
1999 KAERI A9 BIA+* 1.22x107*
2000 DUPIC 1.23x107*
2000 KAERI A 239 HIA+ 1.237x107*
2001 KAERI A9 BIA+* 0.968x10™"
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wzg | TGT PTU TTU HEPA EES
O (%) i FEE
DF=10 | DF=10 |DF=1000| DF=3000
H 100 - - 107 - 107
He 100 - - - - 1
Br 100 - - - - 1
Kr 100 - - - - 1
I 100 - - - - 107°
Xe 100 - - - - 1
Ru 2 107" - - 3x10™ 6x107"
Cs 10 107" - - 3x10™ 3x107°
Tc 10 - - - 3x10™ 3x107°
Ag 10 - - - 3x10™ 3x107°
Cd 10 - - - 3x10™ 3x107°
Mo 10 - - - 3x10™ 3x107°
Se 10 - - - 3x10™ 3x107°
Sb 10 - - - 3x10™ 3x107°
Rb 10 107" - - 3x107* 1.5x107°
Te 10 - - - 3x10™ 3x107°
C 100 - - - - 1
71e} FP | 2x10°° - 107" - 3x107* 6x107°
Actinides | 2x107 - 107" - 3x107* 6x107°

TGT : Thermal Gradient Tube
PTU : Particle Trapping Unit
TTU : Tritium Trapping Unit



E 4. F8 IF°] Y[ A%
Nuclide AP AD FP Total RA ED ED% TD TD%
C-14 | 7.55E-02 7.55E-02| 7.55E-02 | 2.09E-03| 11% | 2.05E-03| 10%
Cs-134 9.22E+02 | 9.22E+02| 2.77E-03 | 1.19E-03| 6% 1.19E-03| 6%
Cs-137 1.08E+04 | 1.08E+04| 3.24E-02 | 1.55E-02| 78% | 1.49E-02| 73%
1-129 4.10E-03| 4.10E-03| 4.10E-03 | 7.70E-05| 0% 1.46E-03| 7%
Kr-85 6.21E+02 | 6.21E+02| 6.21E+02 | 5.01E-04| 3% |5.01E-04| 2%
Pu-238 4.38E+02 4.38E+02| 2.63E-06 | 1.26E-04 1% | 6.63E-06| 0%
Shb-125 | 1.86E-02 1.53E+02 | 1.53E+02| 4.59E-03 | 2.66E-04 1% 1.91E-04| 1%
Total | 9.40E-02( 4.38E+02 | 1.25E+04 | 1.29E+04| 6.21E+02 | 1.97E-02| 100% | 2.03E-02| 100%
AP : Activation Product (Ci)
AD : Actinides + Daughters (Ci)
FP : Fission Production (Ci)
Total : AP + AD + FP (Ci)
RA : Released Activities (Ci/100kg-yr)
ED : Effective Dose (mSv/yr)
ED% : ED fraction for each nuclides (%)
TD : Dose for Thyroid (mSv/yr)
TH% : TD fraction for each nuclides (%)
E 5. 4 ARE 3AGEA} v
IMEF
T8 Rl R = IMEF HANARO DUPIC ACP
AANE
o] 7] &4k 6 6 _ -
2 1.26x10° | 7.37x107° 1.23x10™* 1.23x10™*
e _ B B B
T; A )° 0.05 0.05 3.30x10* | 2.99x107° | 6.50x107° 1.97x1072
A 0.3 0.3 2.82x10" | 6.97x10% | 5.40x107° 2.03x1072
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