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Abstract

Since the TMI-2 accident, interest in human errors of commission (EOC) that is inappropriate actions
committed by human operators has been increased, and furthermore, it has been raised among risk
analysts that these EOC events should be incorporated in risk assessment of nuclear power plants (NPPS).
According to this trend, this study reviews severd EOC events that have intervened in NPP
events/accidents of USA, and analyses the type of EOC and contextual factors and latent conditions
related with each event/accident. Based on this review, a framework for analyzing EOC events is
introduced to identify and analyse important EOC events for inclusion into risk assessment. In addition,

important EOC events appearing in the general transient event of the Kori 3&4 NPPs are presented.
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e  Human Failure Mode: Equipment (HPI) inappropriately terminated.
e Unsafe Action: Operators stop equipment (HPI)
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Davis-Besse: Loss of MFW, 1985
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Human Failure Mode: Equipment (AFW) inappropriately isolated or aligned.
Unsafe Action: Operators realign equipment (AFW)
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e  Human Failure Mode: Equipment (HPI) inappropriately terminated.
e Unsafe Action: Operators stop equipment (HPI)
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North Anna 2: Failure of Voltage Regulator, 1993
North Anna 2
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e Human Failure Mode: Equipment (AFW pump) inappropriately removed from automatic

control.

e Unsafe Action: Operators take equipment (AFW pump) out of armed or standby status.
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1. /
Event Plant Plant Type/ Event Type Multiple Instrumentation | Important Human Error
Identifier | State | Vendor Failures Failure Events
TMI-2 Full- PWR/B&W | PORV LOCA | Loss of PORV - Inappropriate termination
(2979) power with Lossof | AFW, indication of HPI (EOC; wrong
MFW PORV stuck- | failure (design situation assessment)
open problem)
Davis- Full- PWR/B&W | Lossof MFW | Loss of PORV - Inadvertent isolation of
Besse power AFW, indication AFW (EOC,; dlip)
(1985) PORV stuck- | failure - Intentional omission to
open implement F&B (EOO;
violation)
Fort Full- PWR/CE PSV LOCA PSV RCS pressure - Inappropriate reduction of
Calhoun | power with Loss of partially indicator fails HPI (EOC,; sit.ass,;
(1992) Electrical remained high, indicator problem)
Fault open Computer
displays
malfunctioning
North Full- PWR/W Failure of - - - Disabling of the entire
Anna?2 power Voltage AFWS (EOC; sit.ass. &
(2993) Regulator res. plan.)
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e Case 3: Case 2

Secondary Heat Removal:

EOC

MFWS/AFWS inappropriately removed from automatic control

MFWS/AFWS inappropriately terminated

MFWS/AFWS inappropriately isolated or aligned

Steam Dump Valves or Steam Relief Valves inappropriately isolated or

aligned

Feed and Bleed Operation:

PORYV block valves inappropriately isolated or aligned

HPSI Recirculation:

HPSI Recirculation inappropriately terminated

Reactor

General : . Secondary High Pressure| CTMT Heat
Transient Prglecnon RCS Integrity Heat Removal Feed & Bleed Recirculation Removal seq. Equ status | Transfer
ystem no. | des.
T K G L z H1 G
so1| T | OK
s02 | TL | OK
S03 | TLG | CD
S04 | TLH1 | CD
S05 | TLZ | CD
S06 | TG | TR S-LOCA
S07 | TK | TR ATWS
1. 3&4
5.
TMI-2 (EOC:
Errors of Commission) ,
EOC , EOC
, EOC
EOC ,
34 EOC




EOC

, EOC
PSA

[ ]

[Dougherty, 1988] Dougherty Ed, Fragola JR, Human Reliability Analysis. A Systems Engineering
Approach with Nuclear Power Plant Applications, A Wiley-Interscience Publication, 1988.

[Dougherty, 1998] Dougherty Ed, Human errors of commission revisited: an evaluation of the
ATHEANA approach, Reliability Engineering and System Safety, 60, 71-82, 1998.

[Meyer, 1993] Meyer OR, Hill SG, Steinke WF, Studies of human performance during operating events:
1990-1992, NUREG/CR-5953, USNRC, Washington, DC, Jan. 1993.

[Reer, 1999] Reer B, Straeter O, Dang V, Hirschberg S., A comparative evauation of emerging methods
for errors of commission based on applications to the Davis-Besse (1985) event. PSI Bericht Nr.
99-11. 1999.

[USNRC, 1985] USNRC, Loss of main and auxiliary feedwater event at the Davis-Besse plant on June 9,
1985, NUREG-1154, USNRC, Washington, DC, July 1985.

[USNRC, 2000] USNRC, Technical basis and implementation guidelines for A Technique for Human
Event Analysis (ATHEANA), NUREG-1624, USNRC, Washington, DC, Rev. 1, May 2000.

[Hollnagel, 2000] Hollnagel, E., Looking for errors of omission and commission or the hunting of the
snark revisited, Reliability Engineering and System Safety, 68, pp. 135-145, 2000.

[Macwan, 1994] Macwan, A., Modeh, A., A methodology for modelling operator errors of commission
in probabilistic risk assessment, Reliability Engineering and System Safety, 45(1-2), 139-157,
1994.

[Julius, 1995] Julius, J., Jorgenson, E., Parry, G.W., Mosleh, A., A procedure for the analysis of errors of
commission in a PSA of a NPP at full power, Reliability Engineering and System Safety, 50,
189-201, 1995.

[Reason, 1990] Reason, J., Human Error, Cambridge University Press, 1990.

[Dang, 2001] Dang, V., Reer, B, Hirschberg, S., Analysing errors of commission: identification and a first
assessment for a swiss plant, OECD/NEA Workshop on Building the New HRA: Errors of
Commission — from Research to Application, Rockville, MD, May 7-9, 2001.



	분과별 논제 및 발표자

