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2%35 MW barge SMR (Russia) | ~1000p USOVKWe
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2 90 MW SMR (Korea) ~5000 USCHkWe
Large Nuclear 1500-3000 USD/KWe
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TITLE
Sample.Data-Sbo.Data-10000
END

INCLUDE ../Sample.Data.Base.inc

PARAMETER CHANGE
Flag_PSV_Stuck = 1
Time_Seal_LOCA = 1.767 HR
Area_Seal LOCA = 5.749e-5
Time_HPSIT_ON = 0 HR
Time_HPSI1_OFF = 18.134 HR
Time_C551_0ON = 0 HR
Time_C551_OFF = 10.283 HR
Time_Recirculation_OFF = 0 HR
Time_PLPP1_ON = 30.349 HR
Time_PLPP1_OFF = 35.005 HR
Time_AC_power1_ON = 1.517 HR
Time_AC_power1_OFF = 17.265 HR
Time_AC_powerZ_ON = 22.028 HR
Time_AC_powerZ_OFF = 27.8 HR
Time_AC_power3_ON = 545582 HR
Time_AC_power3_OFF = 1000 HR
Time_TDAFW1_ON = 0 HR
Time_TDAFW1_OFF = 21.265 HR

END

Shelxt=ioingl

Korea Atomic Energy Research Institute



A7 2H

= Al ZF frame 7|8t AP AL @ 7/
=Dynamic PSA (DPSA) 7|8t Ci & AtD A|LIE2|R &=
DPSA: QtH7| S8 &% Hel S5 A|Zhof maf =& E (o A]) [3]

* Procedure’s coverage
« Microscopic analysis of

Diagnosis Module
/  a specific sequence:
Men0mng Varabikes &
; ”‘\.\\ Auomasic
« Signal Malfunctions \ k: TN * Error of commission

« Cyber attacks R i . D ) -~ + Malicious threats
N = e

I l Ndrta oo Banl Trve (Sirgh Briech Moy e
Signal Vatdation .

\ Contrrd Varkblos COperatar
Montorng Varebles ’ [ Contro Varablas \ Hoaman Madel ASons

8 L S PR SN A
7, ’Eﬁ? IR e Bl
TR BT
Chomal Twn Mol ,2, . Physical Module Retiability Module RS ’_\
Rucovery Model

+ Design basis / Severe accidents
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+ Super-fast event predictor » Dynamic analysis of external events

Layout: Dynamic Integrated Consequence Evaluation [3]
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Case study
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Case study

238 48 MLiE| 2 ‘448 671 CHE ALHE| 2 (OK 271, CD 47H) [4]

= OK 271 (with or without seal-LOCA) ... Scenario 1, 2
=CD 27l (EDG 8% &) ... Scenario 3, 4
=CD 27ll (EDG d1l) ... Scenario 5, 6
Sc.enario 1 2 3 4 5 6
index
EDG O O O O X A*
AFW O O A X X X
SIS O O X A A -
PSV stuck - @) - O - -
CSR O O - X A -
Seal LOCA X @) - O - -
*EDG7t HifsiEet: 02 HAS 3IHE 22 (e.g. AAC, PLG, PMG) £0| 2582 2|0|
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Random sampling

Scenario 6 MAAP inp

TITLE
Sample.Data-Sho.Data-10000
END

INCLUDE ../Sample.Data.Base.inc

PARAMETER CHANGE
Flag_PSV_Stuck = 1
Time_Seal_LOCA = 1.767 HR
Area Seal LOCA = 5.749e-5
Time_HPSIT_ON = 0 HR
Time_HPSIT_OFF = 18.134 HR
Time_CSS1_ON = 0 HR
Time_CSS1_OFF = 10.283 HR
Time_Recirculation OFF = 0 HR
Time_PLPPT_ON = 30.349 HR
Time_PLPP1_OFF = 35.005 HR
Time_AC_power1_ON = 1.517 HR
Time_AC_power1_OFF = 17.265 HR
Time_AC_power2 ON = 22.028 HR
Time_AC_power2_OFF = 27.8 HR
Time_AC_power3_ON = 54.582 HR
Time_AC_power3_OFF = 1000 HR
Time_TDAFWT1_ON = 0 HR
Time_TDAFW1_OFF = 21.265 HR

END
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1. CI= H|O|E| AH2| A4 28 =2 Eyclidean distance model
2. CIE XA =4 d1e|E &8, tSNE
L

« 22{AE Z1} Hlu 2 Adjusted Rand Index (ARI)

Euclidean Distance tSNE

Euclidean Distance (d) = J (x, -y P +y, - v,)?
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= Euclidean distance model: A4t =7} B2 X2 HE & 71 2 (~5 min)
“tSNE: H& = Hu™ oLt AL FE7F =3 (-2 hr)
= SoftDTW: =27} =1 H|wX A4t K271 HE H (~15 min)

Method ________________|ARiscore

This study (SoftDTW) 0.995
Euclidean distance model 0.740
tSNE 0.840
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