
AI-04583 Root Cause Analysis System
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Explain the Root Cause Analysis System (RCA). List Examples.

A Root Cause Analysis (RCA) System is a structured, systematic process used to identify the underlying ("root") cause of a 
problem, failure, or unexpected event—rather than just treating its immediate symptoms.

The core philosophy of RCA is simple: if you only fix the symptom, the problem will eventually happen again.

Key Components of an RCA System
To function effectively, an RCA system relies on a repeatable framework built around four essential steps:

1. Problem Definition: Precisely state what happened, when, where, and the impact (using quantitative data where 
possible).

2. Data Collection & Timeline Assembly: Gather physical evidence, log files, sensor data, witness statements, and 
establish a clear sequence of events leading up to the failure.

3. Causality Identification: Use structured analytical tools to trace backwards from the failure to the originating triggers 
and systemic vulnerabilities.

4. Corrective & Preventive Actions (CAPA): Implement permanent fixes, policy updates, or engineering modifications, 
then monitor to ensure the root cause is eliminated.

Essential RCA Methodologies
Depending on the domain and complexity of the event, systems utilize different core methodologies:

The 5 Whys: A simple, iterative interrogative technique that asks "Why?" repeatedly (typically 5 times) to drill past 
surface-level symptoms to the foundational cause.

Fishbone Diagram (Ishikawa / Cause-and-Effect): A visual technique that categorizes potential causes into 
structured branches—commonly Man, Machine, Material, Method, Measurement, and Milieu (Environment).
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Fault Tree Analysis (FTA): A top-down, deductive failure analysis using boolean logic (AND/OR gates) to map 
complex pathways leading to an undesired system state.

Failure Mode and Effects Analysis (FMEA): A prospective or retrospective risk-assessment tool that ranks failure 
modes by Severity, Occurrence, and Detection.

Step-by-Step Example: RCA in Action
Below is an operational example illustrating how an RCA system moves from initial detection through analysis to a 
permanent fix using the 5 Whys and Corrective Action framework.

1.Incident Identification:Symptom Detection.

Symptom: A critical industrial pump motor abruptly overheated and tripped an entire production line, causing 3 hours of 
unplanned downtime.

2.Initial Response & Containment:Immediate Workaround.

The maintenance team swapped in a backup motor to restore operations immediately while isolating the failed motor for 
investigation.

3.The 5 Whys Drill-Down:Causality Analysis.

Why #1? Why did the motor overheat? The bearings seized.

Why #2? Why did the bearings seize? There was insufficient lubrication inside the housing.

Why #3? Why was there insufficient lubrication? The automatic lubricator reservoir ran completely dry.

Why #4? Why was the reservoir dry? It was not refilled during the scheduled monthly preventive maintenance (PM) 
round.

Why #5 (Root Cause)? Why was it missed during PM? The maintenance checklist did not list the lubricator as an item 
to inspect, and there was no automated fluid-level alert.
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4.Corrective & Preventive Action (CAPA):Systemic Solution.

Immediate Fix: Refilled and inspected the lubricator.

Root Cause Fix: Updated the digital PM checklist to include explicit lubricator level checks, and installed a low-fluid 
sensor tied into the monitoring network.

Domain-Specific Examples of RCA
Different industries tailor RCA to address their unique operational risks:

Key Takeaways for Effective RCA
Focus on Systems, Not Blame: Effective RCA seeks systemic errors (process failures, training gaps, design flaws) rather 
than assigning human error as the final root cause. "Human error" is usually the starting point of an investigation, not 
the ending.

Verify Solutions: A root cause fix is only successful if metrics demonstrate that the specific failure mode does not 
reoccur over a designated monitoring period.

 

Industry Failure Event Surface Cause (Symptom) Root Cause (Systemic 
Issue)

Manufacturing / 
Semiconductor

Silicon wafer batch defect 
during thermal processing.

Temperature variance in the 
furnace zone.

Degradation of a 
thermocouple sensor due to 
missing recalibration 
schedules in the CMMS.

Software & IT Outage of a web application 
during peak traffic.

Database connection pool 
exhaustion.

Lack of circuit breakers and 
automated scaling policies 
during sudden traffic spikes.

Healthcare Patient administered 
incorrect medication dosage.

Nurse misread a 
handwritten label.

Look-alike packaging paired 
with poor lighting in storage 
and lack of barcode 
scanning verification at 
bedside.

Aviation / Fleet Hydraulic pressure drop 
during landing gear 
extension.

Cracked fluid line coupling. Vendor material defect 
combined with over-
torqueing during installation 
due to out-of-date torque 
specs in the manual.
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