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Reliability Problem Solving Through
Root Cause Analysis

Hai Sung Jeongar

Department of Multimedia Engineering, Seowon University

Purpose: Root cause analysis (RCA) refers to any systematic process that identifies the causes
that contribute to a focus event. The immediate cause of a focus event is often a symptom of
underlying causes and may not truly identify the root causes that should be identified and
addressed. Currently many RCA tools are available. Different investigators use different RCA
tools on different issues. No standardized or commonly agreed way to analyse root causes exists.
The purpose of this study is to propose the methodology of RCA process commonly useable for

various issues.

Methods: The methodology of RCA process is produced based on the hybrid RCA tools. The
effectiveness assessment matrix of actions through the root cause candidates is presented.

Results: No single RCA technique proposed has so far covered all necessary aspects. A hybrid
approach which combines the best features of various techniques is proposed. The effectiveness
assessment matrix helps us to identify the root cause to correct or eliminate system vulnerabilities

effectively.

Conclusion: This hybrid approach and effectiveness assessment matrix can provide guidance of

RCA process across many industries and situations.

Keywords: Root Cause Analysis, Hybrid Approach, Effectiveness Assessment Matrix
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Problem Description :
and the machine stopped! It wouldn’t re-start.

Washing machine is a month old. When doing the third load of clothes, I heard a loud noise

Why Questions

3W2H Answers (what, when, where, how, how much)

Why doesn’t machine work?

Because the power goes off.

Why doesn’t the power go off?

Because the fuse is blown.

Why is the fuse blown?

Because the motor is overheated.

Why is the motor overheated?

Because the shaft is damaged.

Why is the shaft damaged?

Because the bearing is destroyed.

Why is the bearing destroyed?

Because the seal is omitted.

Why is the seal omitted?

Because the work instructions are inadequate.

Why?
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Fig. 1 Example of FTA
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Fig. 2 Necessary and sufficient causes in WBA
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Table 2 Examples of barriers

Physical barriers

Administrative barriers

Safety and relief devices
redundant equipment

Locked doors and valves
Ground fault protection devices
shielding and guards

Alarms

Automatic containment systems

operating and maintenance procedures
Regulations, policies and practices
Training and education

Work permits

Skilled people

Methods of communication
Supervisory practices
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Fig. 4 Process of concluding for the root cause
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Fig. 5 RCA of washing machine failure
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