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| TapRooT*® 7-Step Major Investigation Process

Phases | Steps Tools
Plan SnapCharT*
1. Plan Your Investigation Root Couse Tree*
& Equifoctor®
Investigate SnapCharT*
2. Determine What Happened Equifactor®
& (Sequence of Events) CHAP
Change Analysis
Analyze SnapCharT*
3. Define Causal Factors Saf rd Analysis
4, Analyze Each Causal Factor's .
R Root Cause Tree
5. Analyze Each Root Cause's ¢ tive Action Helper®
v Generic Causes
Fix
Corrective Action Helper*
6. Develop Fixes Safeguard Analysss
SMARTER
Report 7. Present/Report for Approval SnapCharT*
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Failed Safeguard
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. STRONGEST
ny 1 1. REMOVE / REDUCE THE HAZARD

2. REMOVE THE TARGET
3. GUARD THE TARGET

4. IMPROVE HUMAN PERFORMANCE
with good Human Factors Design

5. IMPROVE HUMAN PERFORMANCE
with Rules, Procedures, Signs...

6. IMPROVE HUMAN PERFORMANCE

¥ with Training, Supervision...
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8) Root Cause Tree - Basic Cause Catagories
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Start Here with Equipment Failure

Pick a
troubleshooting
tool

- v

Failure Mode Failure Agent
-Deformation -Force

-Fracture / separation -Reactive environment
-Material / surface changes -Time

-Displacement -Temperature

Equipment ¥"“"t'fll V:[vef ?"mgl"“?‘"t . Electrical Problem
Troubleshooting Tables: roublesirocung roubleshooting Troubleshooting
-Pumps Tables: Tahle_s. Tables:
-Centrifugal compressors, fans, blowers ~Valves (Ganeral) sHoanings -Resistors
-Engines -Manual Ball Valves -Gears . -Cable insulation
-Electric motors -Manual Butterfly Valves _hGneaL oc,!_,p|l,ngs ; “Sviitohes
_Refrigeration -Manual D_|aphragm Valves -Mechanical seals -Fuses and Breakers
-Manual Pinch Valves -Custom -Capacitors
-Conveyor belts | pi
-Custom -Manual Globe Valves -Terminals and Joints
-Manual Plug Valves _Transformers
-Manual Gate Valves _Semi-conductors
-Custom -Integrated circuits
-Custom
A 4
Continue by adding information to the SnapCharT®,
Copyright © 2018 defining Causal Factors, and then continuing the analysis
By System Improvements, Inc. on the
Knoxville, Tennessee, USA
All Rights Reserved Root Cause Tree®
Duplication Prohibited
Equifactor® Troubleshooting Guide
Equifactor troubleshooting guide
S =5 x S
wa T
» Compressors and V-Belt Drives ) » General Valves vXoR
» Conveyor Belts RO » Manual Ball Valves. RO
»Engines andTurbines X3 » Manual Butterfly Valves RO
» Fans/Blowers v % =] ~Manual Diaphragm Valves v X C]
»Motors v oe
e RO - Symptom diaphragm failure v % L
. Retrigaration X228 Possible Cause frequent opening and shutting of valve VR DOE®D
~Symptom poor shutoff v X o &
Possible. jism full stroke i to damaged stem threads R DD E
Possibe Catse compressorbinding on hand-whss! stam, ganerating fricton preventing ful vXOoR®
Possible Cause compressor binding on sides of casing or side support brackets v R OR®
Possible Cause erosive process damaging internal surface of liner creating leak paths PR RN
Possible Cause large object caught in valve body RO B
T T %088
Possible Cause valve used for throttling causing wear of liner and leak paths R OB®

EquifactorE 0|&¢t E3EwE 24 S




12) Critical Human Action Profile(CHAP)
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