@ Problem

Step 1. Define the Problem

FORMOSA POINT COMFORT EXPLOSION
CAUSE MAP

Cause Mapping is a Root Cause Analysis method that captures basic
cause-and-effect relationships supported with evidence.

CAUSE MAPPING

What Problem(s) 16 employees injured, vapor cloud explosion, 5 Problem Solving « Incident Investigation « Root Cause Analysis
month downtime Whate
When Date October 6, 2005 16 employees were injured, a local elementary Step 0 Problem pmﬁf;ﬂf
Time 15:05 school was evacuated and significant damage
. . occurred when a propylene vapor cloud ignited at
. Why did it
Different, unusual, unique  [NA _ the Formosa Point Comfort plant. Step e Analysis happen?
Where Facility, site Point Comfort, TX Formosa Facility ?
Unit, area, equipment Olefins Il Unit The propylene leak started when a fork truck, ) What will be
Task being performed Moving compressed gas bottles moving compressed gas cylinders struck a live Step e Solutions done?
bleed valve and nipple containing liquified
Impact to the Goals propylene. The unit was down for 5 months for
Safety 16 employees injured (2 serious burns) repair.
Environmental 7 million gallons water used to cool vessels and
contain fire
Community Impact Community shelter in place, shutdown 1-35
Production-Schedule 5 month outage of Olefins Il Unit
Property, Equip, Mtls Extensive damage to Olefins Il Unit More Detailed Cause Map
Labor, Time Extensive labor (repair, investigation, clean-up) Add detail as information becomes available.
@ Anal ySiS Possible Solutions: m
Review plant locations
i - ion: of hazards and require
Basic Level Cause Map - Start with simple Why questions. Solution: ey e
Cause potential for flash fires
. Ineffective
? ? ? -
Why? Why? Why? Evidence: | personal .
protective MO‘I/_'"g gas
16 employees : equipment cylinders
Safety Goal o Explosion and Large propylene
Impact 'm“re‘;’ 2 initial fire vapor cloud Evidence: Formosa did
serious burns Safety Goal 16 employees not require fire AND
Impgcted injured, 2 [« |retardant clothing
serious burns (FRC) in unit unless Propylene i i Possible Solutions:
involved in emergency vapor source [« Broken nipple &— Hit by fork truck Review potential for
. [ESPONSe vehicularimpact during|
Solutions AND process hazard
reviews
No. Action Item Cause P 4 Extensi || Explosionand prl(;s;lg:ne AND Possible Solutions: No barrier
1 |Review plant locations of hazards |Ineffective personal P g :me:gs'e"g < initial fire vapor cloud Emergency isolation around nipple
s s o . : valves on large
and require fl re retard'ant clothing |protective equipment Impacted Olefins Il Unit vessels contagmmg
where there is potential for flash hazardous
fires s N
A ; B ; ource cannot o remote
2 |Emergency |so|at|0{1 yalves on No remote isolation FEm—— be blocked in isolation valves
large vessels containing valves Labor (repair )
hazardous materials Goal investigation, €] lagefire [4—| AND - :
Impacted clean-up) Possible Solutions:
3 |Review potential for vehicular No barrier around Review current
A a . design/safety
impact during process hazard nipple standards for updating
reviews earlier plant and unit
- - - § ) designs
4 |Review current design/safety Design was not P'Oducilon d5 month
; N ; e )
standards for updating ealier plant |updated to include new ! owntime Multiple ruptures, Support Inadequate fire
N ) - : Impacted Olefins Unit Il L— of pipingand |— pport qua
and unit designs fireproofing standard equipment structure failed proofing
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Evidence: Design a
duplicate of a 1980
design, did not
incorporate standard
2218 issued in 1988 by
API

(

Impact Point




