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ABSTRACT

Objective: This paper suggests the consideration to promote safety culture of NPP(Nuclear Power Plant) by analysis of
operation experience, analysis of the reason for reactor trip by cause and group, and alternative suggestion for reduce reactor
trip. Results: As a result of Analysis, human error was the most frequent reason for reactor trip. Safety culture enhancement,
preventive action reinforcement for operator human error, human behavior improvement are strongly demanded. Finally
continuous improvement activity such as operation experience, benchmarking, corrective action program and self-diagnosis

program, for stable NPP operation, must be carried out.
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2. Operation Experience
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3. Development of Reactor Trip
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3.1 Reactor Trip by Cause.
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Table 2. Reactor Trip Case by Direct Cause
Description Number

Core physics problems 1

Water hammer, abnormal pressure, pressure
fluctuations, over pressure

Overloading

Loss of fluid flow

Wear, fretting, lubrication problem

Vibration

Not yet identified

Computer software deficiency

Fatigue

Set point drift, parameter drift

Computer hardware deficiency

Corrosion, erosion, fouling

Break, rupture, crack, weld failure

Deformation, distortion, spurious movement,
loosening, displacement, loose parts,

Over voltage

Wind loading / storm

Ground fault

Failure to change state

Leak

Under voltage, voltage breakdown

Circuit failure, open circuit
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Lightning strikes

Blockage, restriction, obstruction, binding,

: : 12
foreign material
Short circuit, arcing 13
Overheating 7
Bad contact, disconnection 9
Slip or lapse 8
Mistake 17
False response, loss of signal, spurious signal 19

Table 1. Reactor Trip Case by Year

~190 1991 1992 1993 1994

1995 1996 1997 1998 1999 2000

Year 2001 2002 2003 2004 2005 _ 2006 2007 2008 2009 2010 2011
Reactor 4 9 4 4 5 9 8 13 5 15 4
Trip Case 11 7 14 14 16 11 17 8 10 13 6
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Table 3. Internal NPP Reactor Trip by Group
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4. Proposal to reduce Reactor Trip

4.1 Proposal to Enhance the Safety Culture
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4.1.1 Reduction of Human Error
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4.1.2 Improvement of Human Behavior
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4.1.3 Application of Operation Experience
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5. Conclusion
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