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The BowTie method

The BowTie, named after its shape, contains eight elements:
Hazard, Top Event, Threats, Consequences, Preventive Barriers,
Recovery Barriers, Escalation (Degradation) Factors and
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' Incident feedback about a barrier gives that real world sense on
how the barrier has actually performed and what (if anything)
failed to do as expected

Incidents

* Incidents tend to be treated in silos

* No theme trending or collating what multiple incidents mean to an
organization

* Lack of bigger picture
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Incident Data
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Diesel parcel into F101
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from Offsite

'Tank dipping to ensure parcel

fits tank

Tank level monitoring

Ullage calculation

LAH 769 High level alarm

IC17 Failure to Follow
Procedure / Instruction

IC25 Failure to
Detect/Measure

Tank was not dipped by
operations

BC9.8 Condone deviation
from
policy/procedure/practice

There was a
misunderstanding in

sensor was broken

I1C26 Improper
Measurement/Signal
Conversion

IC32 Inadequate Warning
System

BC13.1 Inadequate
assessment of preventive
maintenance needs

Wrong information used,
should have been from the
manual dip.

Alarm was missed

Lack of maintenance

MSF10.10 Inspection,
Measuring and Test

BC10 Inadequate
Supervision/Coaching

BC18.8 Inadequate
databases/information
system

Not validating the
information and no peer
review

Lost in the system. Too
many alarms

MSF9.6 Process Control
and Operating Procedures

No peer review process

Poor alarm management
processes

operations that they didn't Equi t
need to do the I dip quipmen
before importing a parcel MSF10.12 Asset Integrity
as the level gauges were Programme
OK No maintenance inspection
MSF10.9 i ing programme

Change

MSF3.7 Process Safety
Information

Change was not validated
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Operational level exceeded

in F101
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LZAH 768 High level Trip

Tank overfills into Bund
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barrier was described in the organization’s SMS or

was not yet placed in the vehicle.

was considered an industry standard, but it was not

successfully implemented.
e.g. Seatbelt (s described (n policy and acquired, but it
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Visualising Incident Data
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. C17 - 2 Group
Flammable liquids in
storage tank

Used on 19
Incidents

Potential but not
reached: 9

Top event: 8

Event: 2
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overfill of Storage E7

Tank

Used on 18
Incidents

Threat: 12
Event: 6
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Procedure for tank
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Tank level monitoring

High I

operations system with trending
OP Operating PM Process Monitoring ALM
Procedures Used on 18 Incidents Used on
Used on 18 Incidents Failed: 11 Fa
Failed: 7 issing: 0 Mis
Missing: 2 1 5 Tnade
Inadequate: 9 Unreliable: 0 Unre
Unreliable: 0 Effective: 2 Effe

Effective: 0
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Tank level monitoring
system with trending

’ PM Process Monitoring

[ Used on 18 Incidents

|

Failed: 11

Missing: 0

Inadequate: 5

Unreliable: 0

Effective: 2
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Overfill design with
containment

No smoking policy

ATEX Policy
requirement to
minimise / manage

Secondary
containment around
tank (bunding)

Emergency response
plan for tank fire

Fire detection system

Fire suppression
system on tank

Incident
XP

Pool fire

Used on 7 Incidents

Potential but not

a
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Emergency response
plan for environmental
damage

S|

Pumping leaking
storage tank to
another

Q-

Secondary
containment around
tank (bunding)

2

Effective: 4

On-site ground
comtamination or
release

Tertiary C

from site outfall

Used on 6 Incidents

ER Emergency

OP Operating

PAS Passive Protection

Potential but not
r 2

PAS Passive Pr

Response Procedures Used on 7 Incidents Used on 3 Incidents C 4
Used on 7 Incidents Used on 1 Incident Failed: 2 Failed: 2
Failed: 1 Failed: 0 Missing: 0 Missing: 0
Missing: 0 Missing: 0 1 Inadequate: 1
1 ! 0 Unreliable: 0 Unreliable: 0
Unreliable: 1 Unreliable: 0 Effective: 5 Effective: 0
Effective: 6 Effective: 1 m
[}

iginition sources r
DES Design Philosophy SP Site Policy SP Site Policy PAS Passive Protection ER Emergency FD Fire Detection FS Fire Suppression =
Used on 6 Incidents Used on 6 Used on 6 T Used on 5 Response Used on 1 Incident Used on 1 Incident
Failed: 1 Failed: 0 Failed: 1 Failed: 0 Used on 5 Incidents Failed: 0 Failed: 1 ||
Missing: 0 Missing: 0 — 0 issing: 0 Failed: 1 issing: 0 Missing: 0
0 1 0 - = o 1 0 Missing: 0 1 0 0
Unreliable: 0 Unreliable: 0 Unreliable: 0 Unreliable: 0 Inadequate: 0 Unreliable: 0 Unreliable: 0
Effective: 5 Effective: 6 Effective: 5 Effective: 5 Unreliable: 0 Effective: 1 Effective: 0




diit Visualising Audits AND Incidents ti 'Qg‘dent
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. C17 - 2 Group
Flammable liquids in
storage tank

Used on 19
Incidents
Potential but not : H : H : H :
reached: 9 -
Top event: 8 = H = H = H = Pool fire
Event: 2 ATEX Poli
" N " EX Policy Secondary " N "
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= minimise /sz‘:rr::aeie tank (bunding) Potential but not
reached: 6
DES Design Philosophy SP Site Policy SP Site Policy PAS Passive Protection ER Emergency FD Fire Detection FS Fire Suppression < 1
DESO01 n=21| sp02 P06 —1 ep n=21 Response FDO4 n=7| Fs03 P n=7
I — | ErO1 n=21 mmm I
DES02 SPO1 spos n=7| PASSO1 P n=21 | FDOS n=7| Fsoa Fn=7
| erO2 5 n=21 I —
p————————— PASS04 I n=21 . FDO3 n=7| Fso1 Fn=7
: : Used on.s Incidents Used on.s Incidents Used on 6 Incidents = ERO3 = e -

- E| Loss of Failed: 1 Failed: 0 Failed: 1 PASS05 n=21 - FDO1 Pn=7| Fs02 Fn=7

overfill of Storage Containment Missing: 0 Missing: 0 T — PASS06 -_D S| R4 - P n=21 D02 L L B ||

Tank 4L 4L = = hd n= | n= Used on 1 Incident
Inadequate: 0 I (1] (] - [T
Tank level monitoring uate quate 1 0 . Used on 5 - Failed: 1
d Procedure for tank Tank level monitoring = - Unreliable: 0 Unreliable: 0 Unreliable: 0 Usedon 5 Failed: 1 Used on 1 Incident
Used on 18 i . 1 — — o P . P Missing: 0
Incidents operations system with trending S'f StE m w |th tl‘ an d n g Effective: 5 Effective: 6 Effective: 5 Failed: 0 issing: 0 Failed: 0 - 5
issing: 0 issing: 0
Threat: 12 el I 0 el - "
Eventi 6 OP Operating PM Process Monitoring T 0 Unreliable 1 0 Unreliable: 0
: Procedures - n nrefiable: n Effective: 0
PMO1 n=21 - - Unreliable: 0 - Unreliable: 0 -
oppo1 =T —— PM Process Monitoring — Effective: 4 —
=T PM02 n=21 Effective: 5 Effective: 1

OPP02 7 n=22 ? PMO1 o1
I . PMO3 n=21 n=
Used on 18 Incidents . —
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issing: 2 Failed: 11 PMO 2 n=21 4L i 4L

On-site ground
comtamination or
uncontrolled release

Fﬂ

I 9 issing: 0 from site outfall
T 5 _ Emergency response Pumping leaking Secondary _
Unreliable: 0 - plan for environmental storage tank to containment around Tertiary Ci i Used on 6 Incidents
Effective: 0 Unreliable: 0 PMO3 '.-_-“ n=21 damage another tank (bunding) Potential but not
Effective: 2 2
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Response Procedures PP n=21| PP o1
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Barrier Performance Trends
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—Failed = Missing Unreliable Inadequate = Effective

SIS Barrier Group performance overview
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Accumulated SIS Barrier Group Performance



And finally...

| have not failed. I've just found 10,000 ways that won't work.”
— Thomas Edison

| N1

| N1

The only real mistake is the one from which we learn nothing.”
— Henry Ford

| N1

Learn from the mistakes of others - you can never live long
enough to make them all yourself.”

— John Luther (Groucho Marx)
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