
THE FAULT DYNAMICS FRAMEWORK
Closed-loop structured problem solving — eliminate failures across occurrence, non-detection & systemic, permanently.

MODULE 0 // QUALITY ESSENTIALS — THE STATISTICAL FOUNDATION BENEATH EVERY STEP

▸ Populations & inference   ▸ Normal distribution   ▸ Mean · median · standard deviation · variance   ▸ Hypothesis testing

▸ Comparative analysis (ANOVA · proportions tests)   ▸ Pareto principle   ▸ Sources of variation   ▸ Correlation & regression

// WHEN FAILURE STRIKES: CONTAIN FIRST

Protect the customer while you investigate.
Containment is not closure — the loop still runs.
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FMEA
Did we anticipate this?

▸ System / process flow mapping — the map you build the FMEA from
▸ Severity · Occurrence · Detection scoring & action priority
▸ Living risk registers & control plans — not compliance shelfware
▸ Re-updated after every closed investigation

02

Deep Problem
Characterization

Define it precisely

▸ First: can you trust the data? — sanity-check the measurement
▸ What · when · where · how much
▸ Is / Is-Not boundary mapping
▸ Pareto analysis
▸ Multi-variate correlation analysis
▸ Sources of variation (SOV)

03

Hypothesis
Analysis

Many causes → a few

▸ Fishbone (6M) cause generation
▸ Observations → quantifiable facts
▸ Fact–theory matrix
▸ Deductive filtering of unlikely causes

04

Causal
Confirmation

Reproduce it on demand

▸ Start from the 2–3 causes that survived the fact–theory matrix
▸ Reproduce the failure: modulate the suspect factor — basic DOE
▸ Failure turns on & off with the factor → confirmed, ideally down to 1
▸ Suspect interactions? Vary factors together — one-at-a-time misleads
▸ Can't reproduce it? Confirm with statistical evidence at scale
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3D Root
Causing

Close all three legs

3-legged 5-Why (3D 5-Why): ◂
Occurrence — why it happened ◂

Non-Detection — why nothing caught it ◂
Systemic — why it was possible at all ◂

incl. organizational causes: schedule pressure · bypassable steps · culture ◂
Poka-yoke / error-proofing the fix ◂

06

Predictive
Analytics

See the next one coming

Verify the fix held — before / after, sustained window ◂
SPC & anomaly detection ◂

Early-warning telemetry ◂
COPQ / ROI quantification ◂

Feed findings back into the FMEA ◂
→ the loop closes ◂
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