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Development of Dynamic Analysis Method
for Post-Accident Event Sequence

Kazumasa HIOKI*

ABSTRACT

The process variables, the status of the components and the
Human Error Probabilities (HEPs) affect each other. Therefore, it
is necessary to dynamically calculate the process variables such as
the temperature, the flow rate and the liquid level considering the
HEPs and the components' status in order to evaluate the
efficiency of the Accident Managemznt (AM) including the
Emergency Operating Procedures (EOPs).

As the traditional methods with the event trees and the
fault trees cannot deal with the event sequences dynamically,
several dynamic methods have been proposed. These methods,
however, cannot evaluate the efficiency of EOPs of real plants
because of the large memory size and long calculation time which
they need.

A new dynamic analysis method for post accident event
sequences is developed that utilizes the initiating events and the
minimal cutsets which have already been obtained through the
Level-1 PSA. By concentrating the objective to the evaluation of
the efficiency of EOPs, this new method can deal with large
systems including the support systems and real size plant within
the limited computer memory in tolerable time.

*: Nuclear System Safety and Reliability Research Section,
Advanced Technology Division, O-arai Engineering Center
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799379Y- OLEAFT [ 72 b (

g rpused
P1M
799379)-OLEAFCH 3 ( r'%?_‘ﬁ_'ﬁz?ﬂj
[[F2M] ]
RETURR
|| P 1 M!I(i‘%%ﬂﬁ)

COPD H B (-3 EEEL

] [PIN-1]

"‘éna
TELIN % 2247, BN DR Y it 1 ( EREER ]
RETURN ]
COPDE —En5 M LT (COPDF —F B Qi i L) ]

GOTO [PIM-1] |

R |
W) E 247, MEIIOR Y a1 j
TETURN ]
KEESAREDRL  (
COPD%E —E PR 24T |
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BIRE N RIED LD, 0% LB CRRET D ]

WIEEMER L Kod 5 (PSF= Z 1K, —p)
REEMONR BT S L &13pS = pS * p

JERIONREEBET 5L &13pS = pS * (1.0-p)

51, B oD, I (E D BFfH 5 7~ (3 COPD & 1T ]

~—RETORN |
meE (IM] 227,488 (IJM] ORV#EN] (
7173 ))-ACORRE NI RIEI- Dk s el r s (CALL TPM]T ). |
779377)- B CORRE NERIEI D25 AMOBREMS(CALL [PM] ], |
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alR>0

1ESR 3L & [ BE (- MCSpX AL |RiTEIEIEIE

LFDCPDF — & 2 {ERLT 5.
BFFENMYy FU. HAREHRAHERIIES b DL TS,

Bz —EHIZT 5,
-BEN—TOA/COBRFRIEA/CHONGBRE THEG T 2.

(S 1365 —»325TChijtk, 12~228§ [ — 15°C /hr, > 228§ l§ —»200T)
IENRMOIEEIE, BV —STRMAREL L, AL CV—FRFCEIHET S,

JEXUVATEHBRMNFCE LWL —TOA/CEATRE BRKMABEIZEVIAD,
JELUATHAMFCE WV —ToNaFiRIT SRR, BEZ L VIR T S,
BENVN—TDEE— S5-3Ik, FRIR=—T—F—BEHROBRRARLIZTI,

Mz BXBERERVAL I ETRET 5.

EACHOESFIBWELHERDORS 1T, AFRA/CIZNaDRE TRV D= R,

] — 55 B D COPDYAR-FI 7 {A % BIRL Thtx T

COPD%: EITT 5,

> MCSAL LB (ht) & TCOPD% 1T ¢ A (sim_tine = ht),
nUR>0
COPD% —E Byl (30sec) HIT¥ 5 (sim_time = 30.0),

| FERI0H 5308 RITT 5.

TE (BTJ ® 277 |

(J T CiclE =i 7-probSEQD BEHI) X (p U)X (IEFREQ) &. LGNSO RERE LT 5. |

[URN
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TPLOAS], probSEQ,p UE 7 — B 7 7 4 v i- a8k d 5 |

R/Vil [ Nailh fF A4650°C % A8 % /2 ?(

RETURN 1

TLORL], probSEQ, P VEF—F 77 A WS eR T 5

ﬁmnmmmnwrﬁ&T@ot?(

x> 4FLH0IRTA)

RETURN 1

B E7— 32774 Vi—aeikd »

menmﬁxwﬁszﬁamr%

RETUEN 0

[[BT]

probSEQ = 1.0 }

RETURN 1

1~ [8T-1] (BARENHLEADETON—T)

wE [JT] ORY#EDL

—a—

vavyy—pRiREhs,

EOPMIA Z{E ik 7= &t 2 (

G010 [BT-1] |

FISa oYU —ERRT 5. MCSIH L THRENESH 2BA 1L, BELEKL THEEIBREA2WT T

Fooav Il —n Rl OBH/RIELRINT 5. R
CALL [PT] (BRLEFIVavII—DE TDHREEZAD) ]

RETURN
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RETURN
|! P1T u(awma)
[COPPE B LA T (C0PDT — 2 B Hi L) ]
] [P1T-1]
- ERz k|
M [JT] 224508 [JT] ORY#E] (
RETURN ]
COPD % — £ B5 217 (COPDY — S Z B B L) ]

GoT0 [P11-1] ]

10 LPT-

(o o5 2= o CoPD%: HiT 1
]« (P1-1]
REEADEBEE
EEETRE ]
7992v99- DLEAFT 272 4> ( ME[IT] % 247, MALITIO R Y At 1 l
RETURN ]
KEESAREIREL (|
WWE“EEEEEI
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[[P2T T} (S i5n ) -AL DDDHEBRE(EL VWl T S R) ZRH S (—ph0,pdl) |
[GOTO [P21-17 |BSItDCELWBMEEBE iz,
oDl = 0.0 (
0D & PR VE 22 B B8 % SR8 B (—pU1) |
A [G0T0 1P21-2) M0 THRERERE haw,
pO1 = 0.0 (
px=probSEQ
probSEQ = px * ( 1.0 - pD0 ) 1.0-pD0: —2 B DEEL B L T Wiz h > K,
B, B o4 213 C0PDE H2i7 FEtDI- B NKRT.
{RETURN | Btn, BEhh - friGE
(= At to o step At |Jum [JT)] 224508 [JT] ORY#H1 ( B IE R IEDH 2 X B
(D ORAE At - oy
tD= At to o step At [T 25
BE (D) DB % At W-B ¢, DR ER LS & Ra) 5 (PSF & B K, —p020,p021) |
1 AR g 1)
«[P21-1] : [G0T0 [P21-11 |
px(pD1#p014p021) #p_UsIEFREQ < PRBLIMIT <
BIED RN 2 COPDE E17 RO HR{EDR T,
probSEQ = px * (pDI * ( 1.0 — p020 )) |1.0-p020:—DATDEEMIIZ #RIEL T 2> LHE,
[GOTO [P21-17 | kb Sr AR FIE
WA [JT] 347,08 [JT] ORY it ( 2PENRE X DA,
|probSEQ = px * ( pDl * p0l = p021 ) ]
759379)-R CO RN = N RIEI- D2 285 | probSEQ%: 5 & At 5,
Zef oo 5 % b B (CALL [PT]).
759379)- CORIN = R 7= IRIE = D 72 B85 | probSEQ% 3  fEAt ¢ 5.
HEo % a5 (CALL [PT]).
RETURN
]« (P21-2]
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