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1h Presentation Overview

)

* Need for an expert
system

¢ System overview

e System uses

e System description
e Case study
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The Need for an Expert
System




2

i

{ * Not everyone is an ""-"‘-wu.: T

. The Need for an Expert System

expert Iy

* We tend to focus - PE

what we know”s r..,.w > cienceCreatiy; o

m it
« We tend to havey jQl lﬁ%ﬁﬁ“vﬁ (OF
{t operational biases® #"
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Characteristics of a Root Cause
Analysis Expert System

e Itis a closed N
loop process %—%%

. e It is time-based = é.;/Jj
O T

e ltis well
structured
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Characteristics of a Cause
Analysis Expert System

* Produces actionablex’ ==

root causes %%

* |dentifies generic
& causes

* |Includes corrective
actions

e Based in human
factors theory
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Immediate vs. Root vs. Generic
causes
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System Overview




System Overview

 Event flow chart B

e Human H o
performance guide

|  ROoOt cause 2 |
dictionary E

e Corrective
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System Uses

 Process incident
Investigation

e HAZOP
 Process Review
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System Description




System Overview
Incident Investigation

e Chart events B

e Select causal
factors

e Select root
causes

« Select generic
causes =

\ 1 e Select corrective
actions

. * Implement
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System Overview
Process Review

Chart events
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Select generic

causes

Select corrective a0 YL R
actions W s
Implement
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The Swiss cheese’ moadel of
accident causation

Training Procedure

Some holes due  Maintenance >
to active failures (¥ 'S¢ Hazards

Equipment

Other holes due to
latent conditions

Successive layers of defences, barriers, & safeguards
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L" Oily Water Sewer System (OWSS) Process

Liquid
Effluents
produced

within
process

areas

Yes

No

R
Direct to
closed

5| pure HC

S

Process

circuit
HC system
—

( Directto )
Oily Water

Liquid
Effluent
./

( Liquid )
freely

( Liquid )
freely
drains into

Sewer
System

(OWSS)

Critical there

are no pure
HC sources

> drains into
OWSS

OWSS
Sump

OWSS

. Network

Gravity feed
via catch-

basins & pipe

[ Sump
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pumps
liquid to

\treatment }

hen liqui
rises to a

rescribed leve




C.B.

Cc.0O

C.O.@ Lateral

-\
rg

C.B.

Oily Water Sewer System Schematic

| C.B. Disposal
% Facilities
h * HC Spillage MH: Manhole
\O e Storm Water C.B.: Catch Basin
e Fire Water C.0O.: Cleanout
® * Plant Washdown $: Water Seal
C.O = Accidental Spillage

e Equipment Leaks
e Equipment Drain Points
e Fluid Sample Collection Points
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Oily Water Sewer System Process Audit

Y

Direct to Process

closed 5| pure HC

. circuit Liquid

Liquid HC system Effluent
Effluents \ ) \ )

produced

within
process Direct to [ Liquid ) [ Liquid OWSS
areas No Oily Water freely freely Sump
Sewer drains into >| drains into pumps
System OWSS OWSS liquid to
(OWSS) | Network L Sump ) treatment
Critical there Gravity feed hen liquid
are no pure via catch- risesto a
HC sources basins & pipe prescribed leve,
Audit Scope Audit Scope
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Liquid
Effluents
produced

within
process

areas

Yes

No

)
Direct to
closed

)
Process
pure HC

circuit

HC system
—

( Directto )

Oily Water
Sewer

Liquid

Effluent
—____/

[ Liquid
freely

[ Liquid
freely
>| drains into

OWSS Audit — Significant Issues

[ OWSS )
Sump

drains into

System

(OWSS) |

ure HC stream
directed toward

OWSS

7

OWSS

Pumps often
stay on when they
thould shut o

Network

—

OWSS

pumps
liquid to

| treatment |

not repaired
faulty level
indicator
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OWSS Audit — Significant Issue and
Supporting Data/Facts

directed toward
OWSS

riginal design
called for a pit for
ure HC stream

Sump pit
designed tor oily
water only

Pure HC 1s
tflammable
liquid

it designed for
ily water only du
to budget cut

Implications o
design change
not identitied
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OWSS Audit — Significant Issue and
Supporting Data/Facts

A

Pumps often
stay on when they
should shut off,

Level indicator
18 Inaccurate
at times

Single level
indicator controls
both pumps

Sump pit
mspections not
considered
critical

ltrasonic leve
ndicator controlle
set to design

Indicator shows
levels higher than
they truly are

Graphica
level display in
control room wit
QUM run/stop

eg DC
readout shows
0.85 tt sump level
2 tt 1n fact
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OWSS Audit — Significant Issue and
Supporting Data/Facts

A 3

tce. have
not repaired
faulty level
indicator

amtenance not
aware ot faulty
evel indicator,

ontrol Roo
Operators though
1t was a minor

perator
telt issue could

wait until next
cheduled P
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run without
1pping sum

o Job Satety
Analysis done on
ump Pit/Pumpg

ot dipping

Several sumps
missing dip
sticks

And known by

0 space on
the checklist to
ecord dipping th

Dip sticks

needed to check
sump pit levels

Operator
must return dip
stick after job 1s
completed

Operators
must walk long
distances to

borrow stick

No training
on sump pit
control system
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ump was comino of liquid level in

must be immerse

OWSS Audit — Significant Issue and
Supporting Data/Facts

Confirmation

sump 1s vital

ump suction

in liquid to be
safe

No training
on sump pit
operation
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Significant Issue (CF) #4 - Operators run pumps more
than 10 minutes without dipping sump

Root Causes

« Arrangement/Placement NI - Poor situation of
equipment contributed to the CF;

« Enforcement NI — Operators routinely failed to dip
sumps on long pump operation and mgmt tacitly
condoned

* Procedures NI - Situation not covered - Procedure
does not require dipping sump and recording value.
Nor is there space on the checklist to record levels;

 Work Package NI — No JSA done on this task;

* No training - No Operator training is carried out on
sump pit operation or control system;
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Significant Issue (CF) #4 - Operators run pumps more
than 10 minutes without dipping sump

b

Root Causes Action Recogfmendations
« Enforcement NI e« Add symps to dept KPI
clude checking sumps
celebration calculations
« Work Pack uct JSA €asump pit;
* Proce — Qe Revise,Rckduge 10 reflect policy.
Sijyaany Adgd § gPthe procedure for

lop and carry out operator

e No Traini >ra|ning on OWSS. Ensure training
IS consistent with procedures and

JSA;
« Arrangement & e« Arrange for each sump to have a
Placement NI suitable dip stick;
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Summary

An expert system meeting the criteria
outlined can be used to audit the human
performance side of PSM proactively,
identify significant issues, provide the
structure to uncover both specific and
generic root causes, and assist with the
development of corrective actions to

\ prevent and/or minimize process safety-
related incidents. TapRooT fulfills these
requirements.
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<1 minute later

Tank
Operator hits Operator overflows,
> spilling 100
stop button leaves plant barrels of
product
{
s Stop button Operator didn't
didn't work check that flow
stops
Assumes it /
shuts down but u?rpet(r)atc;rt If?o?ne
low continueg K ytog
Stop button failures
i have happened 3 Procedure requires
times at 2 other chec_:k before
company plants leaving area
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Causal Factor

An error or
equipment failure
that, If corrected,
could have
prevented the
iIncident from -_—
occurring or would /Eﬂﬁﬂh7
have significantly
reduced Its

consequences
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Root Cause

A root cause is the
absence of best
practices or the failure
to apply knowledge
that would have
prevented the
problem or
significantly reduced
- the consequences.
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A comprehensive set of
definitions that helps
determine definitively
what root causes were
involved with an issue
and that ensure both
internal consistency in an
investigation or audit and
external consistency
between investigators/

Root Cause Tree® auditors.

Dictionary

Seventh Edition
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An aid for developing
1+ useful, effective TapRooI®
complete corrective Corrective Action Helper®
actions; provides ideas Guide

for addressing root
causes; provides ideas
for addressing generic
causes; provides
references for more
detailed, in-depth

[ research.
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