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(EPZ, Emergency Planning Zone)
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MATERIALS AND METHODS

OIL1_(t,mix)2| HLH4]
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=
: Ai(t: mix) Ifuel—type,i(tO) X e_/lix(t_t()) X RFi(mix)
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Fig 6. Time-dependent activity of facility
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IZ X8 ts .
S XA Reactor type Open-tank-in—pool

Power 30 MW,,,

\ 4
HANAROOH Chet AAEEAZE HE iti % U- i—
/ SO Xt / / A / Fuel composition 19.75% U-235, U,Si-Al

20x 36-rod hexagonal assembly/
C A AILtEIVQ%' Pl Esilsh) 12x18-rod circular assembly
et Hjo|E C )
] Core residence time 175 full-power days

END :
) ( : — ) : : : Corehpe:od 27 days / 14 days
Fig 7. Flowchart of source term evaluation for facility-dependent maximum hypothetical accident (run/shutdown) O
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Table 2. Maximum hypothetical accident scenario of HANARO
Facility classification Name Maximum hypothetical accident Reference ) i )
IR AXIZ stt2 M = ATt AbD KAERI/TR- @ é{ﬁ:ﬁiﬁﬁo
Research Reactor  HANARO Channel flow blockage accident 7594/2019 atmosphere
® - (a) x|'|J_'—Ec:"l: /fac/ﬁty,xt()) containment ® Core to atmosphere
2 o= =AMMIEE ORIGEN2TIER MAt=ot 7|=H 1A H|0|E 0|2 Fig 9. Scheme of release fraction
«  Sr-90, Mo-99 S RaliEu WAYE S| BHE2 E 11d{ X Table 4. HANARO release fraction
- WUE = QXF0| 0j0|ot SEYIIH|, =ErE LAMGMEI2 113 X HISEE TID-14844 7|t NUREG-1465 SRS No. 53 7|t
SHEOF = 7|4t (ASTRA S1HL2)
Table 3. Radionuclide of interest in the OIL calculation for HANARO
. . : . Halogens 5.0E-02 4.0E-05 1.0E-04
Radionuclide group Radionuclide :
Halogens Br—80m, Br—82, Br—83, Br-84, 1-131, 1-133, =134, I-135 | |/ xali Metal | 1.0E-03 3.0B-05 1.0E-06
Alkali metals Rb-86, Cs-134, Cs-136, Cs-137 Trr":‘]’;i:;g" 1.0E-03 2 5E-07 1.0E-06
Transition metals Ru-103, Ru-105, Ru-106 :
Tellurium 1 op 5.0E-06 1.0E-06
Tellurium group Te-127, Te=127m. Te=129m, Te-131m, Te-132 Group ' ' ' e
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Iracatyr(0) RFi{mix) Zr-95 3‘.20E—UG
= = 5 unitisss] Zr-97 0.00E+00
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=131 - ] o
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=134 Ba-140 2 21E-03
=136 Ce-141 3.53E-06
Transition metals | Ru-103, Ru-105, Ru-106 i Sotas L0000
f:s-l\:?.; Pr-143 U.-EIUE+DU
Tellurium group Te-127, Te=127m, Te=-129m, Te-131m, Te-132 e Nz T E1e 08
U-236 Pu-238 5.07E-06
U-238 Pu-235 2 32E-06
E.F o I Fhisso Pu-240 2.39E-06
- X2 (HFEMRY) : Standard fuel type s L
Th-234 cm-242 3.02E-06
Pa-234 Cm.244 0.00E+00

H=
Ooo

o HEZEHEZS (BH= OJA -
GEEE (AZ 92) : Mix 1-19 Fig 14. Cross radionuclide list of

Research Reactor OlLs calculation tool (left); IAEA OILs calculation tool (right)
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(a) OIL1,(t,mix) with HANARO Calculation tool (b) OIL1,(t,mix) with IAEA Calculation tool
7,000 7,000 —6— OIL1,(t,mix1)
=A== OIL1,(t,mix2)
— 6,000 — 6,000 —® OILL,(t,mix3)
< < = % = OIL1,(t,mix4)
> > —8— OIL1,(t,mix5)
& 5,000 %) 5,000 —e— OIL1(t,mix6)
= = —4= = OIL1,(t,mix7)
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5 E —=— OILL(tmix10)
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O 2,000 O 2,000 —=e— OIL1,(t,mix14)
— % — OIL1,(t,mix15)
OIL1(t,mix16)
1,000 1,000 § | —e— OILL,(t,mix17)
—_— OIle(t,m!x18)
0 . . . . 0 . . . . —eo— OIL1 (t,mix19)
0 2 4 6 8 10 0 2 4 6 8 10
Time after shutdown, t [days] Time after shutdown, t [days]

Fig 15. Results of OIL1, (t,mix) using (a) HANARO OIL calculation tool and (b) the IAEA OIL calculation tool

Table 5. Relative deviation (%) of OIL1, value using HANARO calculation tool to OIL1, value using IAEA calculation tool

DEI\R/FA'T/TE\AE(%) Tl A mhE mhd mhe e e e 6 mnd® medd a2 mid® okl s mhds mhdy mhdE e
MIN 080 -077 -067 -078 -0.67 -066 -070 -070 -0.67 -0.69 -074 -072 -068 -0.70 -033 -068 -069 -0.76 -0.74
MAX 083 -0.81 -0.70 -0.83 -0.71 -069 -076 -077 -069 -072 -081 -0.76 -0.71 -0.75 -055 -0.71 -0.72 -0.79 -078
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—— OIL1,(tHANARO_NUREG1465) = The minimum value of OILL,(1HANARO_ALL) Qbmdd QLT mids) Qublmad Qublmay o Qiblemas
Fig 16. OILlY(t,mix) for HANARO Fig 17. OILlY(t,mix) for NPP
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DApj11, (£, mix) = min {( (WUrg 7 ) . ),( (Urg fe(tius ) : )} - (3)
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Fig 19. Comparison of OIL1 y(t,mix)

from GC-based on effective dose and from GC-based on fetus equivalent dose 2
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