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Abstract Quick and accurate understanding of the situation in a severe accident is essential
for conducting the appropriate accident management and response using the accident diagnosis
information. This study employed deep learning technology to diagnose severe accidents
through the major safety parameters transferred from a nuclear power plant (NPP) to
AtomCARE. After selecting the major accident scenarios to consider, a learning database was
established for particular scenarios affiliated with major scenarios by performing a large number
of severe accident analyses using MAAP5 code. The severe accident diagnosis technology,
which classifies detailed accident scenarios using the major safety parameters from NPPs, was
developed by training it with the established database . Verification and validation were
conducted by blind test and principal component analysis. The technology developed in this
study is expected to be extended and applied to all severe accident scenarios and be utilized as
a base technology for quick and accurate severe accident diagnosis.
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.M 2 AR At A YGA=Fle] Q70 2 A
(1) w5 ggst 94 FuAa AUl s A
DAETALE ANUAE Aiets g A Aol g&408 EFs)oF staL, (2) Akazzl
UALG Edo] AR wo fdd oF=z v gl A &S ¢k vy 1E1 AYAE A
A EAo] BEEHE AL WAEY] Yol o YAEE d48d 9448 19 oVt
Z (multiple barriers)S ztF1 9t} o5 om (3) Atzddr 2 43S 93 7|EAY
e oy ddzm #HAd(fuel pellet), S E0] A& AYsA JAEAAS T 5 A=
dAdzr  FYgs N e I 5T (fuel A 2~® S ZE3o]of k)

cladding), ¥At= &7|(reactor vessel), YA=
A& (reactor building) WH % o8 S oz F

RR=3 2. SAID T Held 2e Jjd
AA el Forlal(severe accident) ™ YA =&

7] qtell = HAET dF EFEHE AR AEolA Aust AaAQ Abarde] A YA
A, AArE b A1 A2x 25 (2022)00 = A =" S FFAT7] #ste] & =wolA
A7I=S 2338t =4 (reactor core)e] & A = 3A Al 7HA BHES Akt gtk
E4E 2dcts AR BolFHol du FHA AR, g 9 FHAL AU =ES
e T 7be A vl SR RE WA E A o] 9 A3 FEEH IHA FI7HPSA: Probabilistic
2 fFE5S UHE YUY AFdAS & Safety Assessment) 7|9 & €833t PSATE
detel =AY AddE oFE A EE Y AAE oyt thekst A Adn|E Agk =
WES ol & U dxZA] FuALE 5 Wrtste WlolH, gias FEFH R o

Y
19793 nl=re] 2glutdd(TMI: Three Mile W Al E Qe & (consequence)} Abare] Wk
Island) ¥& Ala, 1986 FA#H9 A=wwl A 7}5 Al (probability or frequency)®] + ©]t}.
DA Aba, zEla 20119 dEe] FFA|vE A PSAE o9 39ARE FAH o] Tt
A Abare] dF & 7 vk - Level 1 PSA: 949 wAlo] &A= Ay

DA FUAba B8 A AavE o9 A X8 #2529 WIE(CDF: core damage frequency)
Ha Jde=A AlEstar FEstA gotale Y2 s 37t
Abargke] o ujA Sl Qlol wig- S oSkt - Level 2 PSA: 94 Adxds & HlEel o
AR g A 9d FUAa Al At E 9 AAAEE FEIFR AYE,  accident
3 Fo ETE Y S oAU 27 928 A source term)< %37}t

g Al 2~ € (AtomCARE: Computerized - Level 3 PSA: %2 HWEwH WA EHF Y
technical Advisory system for a Radiological i} Moz 23 = FHY A o
Emergency) (Jeong et al., 2013)o|4 FthAlaL S HJU)
HE A HA M (SAMG: Severe Accident Analysis PSA WL AAdA e Zthalz 2 75
Management Guideline) (Cho et al., 2022)& % Aol = Ay eE 7 AAFHoR B3
< A Esta Abaxw W AR o o, B =FoAE Level 2 PSA9 23
= Sl digt AR AFI B>t AEHH 2 44 AP S5 (PDS ET: Plant Damage
7le Mol e SAuE AfaL A R State Event Tree) 7|'H<& €&3le] iz Fdf
o] &= SPEEDI (System for Prediction of A AYgeE BEE/E39. PDS ETE
Environmental Emergency Dose Information)z} Level 1 PSAo|A 1&EH3 A &2 AAES =
= A2="s ZH 53 Aoy Fuxba g 3 7hAom RAgsvld tHAE e o F
A ED BE ARE 5T F glo R e FoAbL & AV E dAE B
S xA AAAel] &8 ST (NRA, 2014). 4 2t (Lee et al, 2021). B7ts 913 A
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ZAFA (transient)oll Wiske] 72 Z7]AEA 144
S AAEAT (Kim et al, 2021). ol A=
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Fig. 1 PDS ET (Plant Damage State Event Tree) of the MLOCA (Medium break
Loss of Coolant Accident)) Scenario
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At (Kim and Park, 2021; Kim et al, 2021).
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A& HEl = o] el d(multi-head attention) 2

2 T AAE 57 ‘3 ARZL EF7EA] TRkt

AN AFAHOE EdEI Jde ol
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