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Introduction - What are Bowties?

—
°

Presentation of Fuel Quality/Contamination Bowtie
Conclusion — where are the weak barriers?
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How can the risk be reduced?



CAA Strategy for BowTies
-’

» CAA use bowties to analyse identified aviation safety risks

» Fuel quality/contamination has been identified as a risk

» Promote BowTie use to other parties such as EASA, other NAA,
AAIB and Industry

» Use outputs from the bowtie to manage risk
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» Provides safety information to meet elements of an effective Safety

» Visual Depiction of Risk

Management System (SMS):

Hazard identification, Risk Assessment, Risk Mitigation, Safety assurance, Safety promotion

» Covers total aviation system including internal and external stakeholders
» Promotes increased awareness and understanding of precursor events

» Enables identification of critical risk controls and the assessment of their

effectiveness.



BowTie Methodology
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The Hazard and Top Event L
m—

1. Hazard - anything that is a potential source
of loss or damage
* Sets the scope of the BowTie

Fuel Quality &
Contamination:
Fuelling
operations

~N
2. Top Event - A point in time that describes

the release or loss of control over a hazard
eIt is the undesired system state or precursor
event. y

Aircraft departs
with
contaminated
fuel loaded




Threats

Fuel loaded is [
contaminated (e.g.
particulate/water

(3.Threats — A possible direct cause that will within pipelines/
potentially release a hazard by producing a ships/ tankers/
top event aerodrome
. storage/

The why or how the top event could dispensing

\occur.

equipment)

Commonly exposed
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Threats

Fuel loaded is
contaminated (e.g.
particulate/water

e Fuel loaded is
v;'ﬂ?;;ﬂ;ﬂ:ijsj mixed with other
aerodrome fuel types during Loaded fuel
storage/ transportation becomes
dispensing (pipelines/ ships/ contaminated _Fuelloaded has [
equipment) tankers) (e.g. within fuel tanks incorrect blending
FAME) by maintenance/ of additive

Commonly exposed manufacturer package (mostly

Commonly exposed

Limited exposure

Limited exposure

Fuel loaded is out [—

of specification
(produced by

Refinery)

Commonly exposed
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contaminated (e.g.

particulate/water . h N A N
within pipelines/

— Consequences

ships/ tankers/ N
aerodrome Fuel Ql..lallt.}' & -
storage/ Contamination:

4.Cao qu ,:»»;_/.- e

undesirable event(s) resulting in

loss or damage that may potentially
result from the Top Event if not
managed. y

dispensing
equipment)

Fuelling
operations

Fuel loaded is
mixed with other
fuel types during
transportation
(pipelines/ ships/
tankers) (e.g.
FAME)

Commonly exposed Aircraft departs
with
contaminated
fuel loaded

— —— | Total loss of thrust

resulting in LOC-I
Loaded fuel

becomes
contaminated
within fuel tanks
by maintenance/
manufacturer

and hull loss

Limited exposure



Preventative Controls

Fuel loaded is out [— H H
. —

Refinery adheres to Fuel Handler conducts
fuel certification quality assurance-
process to assure during batch custody
specification transfer (e.g. fuel
Misc. Third Party spacification analysis

for validation of
properties)

Misc. Third Party

Policy! Procedure

[+]

Policy! Procedure

[+]

/~ 5.Prevention Controls
— Any measure which
eliminates the threat

completely or prevents
the threat developing
into a top event. Also

referred to as layers of
Swiss Cheese




Preventative Controls

Fuel loaded is out [— H H
of specification H H

Refinery adheres to Fuel Handler conducts
fuel certification quality assurance-
‘Commonly exposed process to assure during batch custody
specification transfer (e.g. fuel
| Misc. Third Party specification analysis

for validation of

Editor | User Data |5}5taﬂs|ﬁdiviﬁﬁ|U5&rSystaﬂs|Domelenks o Elimination properties)
Code: Misc. Third Party
Name: ovided effective design data to enable part to made as intended . Prevention
Description: -
{zditin popo) N | RN Nicy/ Procedure
Control Type: [Pol.iqr.-’ Procedure V]
Effectiveness: [Good hd ]
Accountable: ’D&eign Approved Organisation v] @ Preve ntion
Control Functionality: [F‘re'uention V] COI’]tFOl
Criticality: |Citcal Control v P ¢
aramerters
Equivalent Top Event: [<NULL> / -
Acceptance criteria have been met I View Criteria... l
o e o




Recovery Controls

o

6. Recovery Controls - Any measure which
reduces the likelyhood of the Top Event
ending in a consequence or reduces the

severity of the circumstances

Referred to as layers of Swiss Cheese.

Fuel Quality &
| Sontamination:
Fualling

™

M ™ ™
el e el

H resulting in LOC-|

Fuel tank strainer Crew mada aware Fuel heaters prevent | | Engine filbers pravant Fit Craw racaive Flt Craw awars of Fit Crow conduct and hull loss

pravents lage of fuel contamination icing from water contamination of indication of fuel multiple engine loss of forced landi

contaminants entaring through water contaminationwithin | |engine fuel controllers | | system malfunction thrust through g

engine fusl aystem detectors during taxi fuol ifuel pressure, filter) | | indicators and follow Aircraft Dparator

[T — and ratum to standl Manufactarer Pep—— :ngl take appropriate flight manual lass of Pp——

Reduction Reduction thrust procedure
Reduction R




Civil Aviation
Authority

Recovery Controls

Edtor | User Data | Systems | Activities | User Systems | Documet Links |

Policyl Procedurs

Code:
Name: Indication to flight crew of oil loss
Recovery Description: =
Control editin popug) L
Parameters
Control Type: [Engrleered devices v]
Effectiveness: [Eood v]
Accountable: [D&am Approved Organigation v] @ @
D E Control Functionality: | Mitigation - |
Fit Crew madeaware | | Fuel heaters prevent | | Eng| | Criticality: [SH'Ide Control "]
of fuel contamination icing from water [
through water contaminationwithin | |eng
detactors during taxi fusl Equivalent Top Event: | <NULL> / -
and retumn to stand Manufactarer
Aircraft Opsrator Acceptance criteria have been met View Criteria... ]
Raduction En
0 e

Policyl Procedurs
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Civil Aviation
Authority

Escalation Factor

Fuel loaded is
contaminated (e.q. u
particulate/water
within pipelines” Aviation industry Fuel Handler operates
ships/ tankers/ operates to ICAD Doc to El 1530 to assure
aerodrome 8477 for aviation jet fuel guality
storage/ fuel supply Wisc. Third Party
dispensing Wisc. Third Party
equipment) |
o n d Unassessed
ommonly expose Policy/ Procedure |
. Policy/ Procedure - |
7. Escalation Factor - | |
A condition that leads .
to increased risk by Guidance [
defeating or reducing document rather

the effectiveness of

controls (or the 8 with EI 1530 as a
contract and
reasons for the holes specification
requirement

in your Swiss Cheese)

H

than requirement

Jet fuel purchasers to
require compliance

Unassessed




Escalation

Factor Controls

H

C

Civil Aviation

Authority

Fuel loaded is
contaminated (e.g. u
particulate/water
within pipelines” Aviation industry Fuel Handler operates
ships/ tankers/ operates to ICAD Doc to El 1530 to assure
aerodrome 8477 for aviation jet fuel guality
g torage/ fuel supply Misc, Third Party
ispensing i
equipment) Mize. Third Party
o n d Unassessed
ommonly expose Policy/ Procedure
Policy/ Procedure —
B |
Guidance - "
document rather -
h h
( than requirement Jet fuel purchasers to
. i iance
8. Escalation Factor Controls — A T S a0
control that manages the conditions oecieation
which reduce the effectiveness of requirement
other controls
\. J Unassessed




Fuel BowTie Summary

‘POOR’ PREVENTION CONTROLS or ‘Barriers’

ICAO 9977

Maintenance of transport

Basic quality checks (eg
tanker driver)

Maintain dispensing
equipment

Flight crew check

Aerodrome ANO/ADR
requirements

Aerodrome adheres to
blending instructions

Aircraft operator blending
instructions

On site ‘clear and bright’

Policy
Training

Training

Policy

Policy

Policy

Policy

Policy

Policy

3" Party
374 Party

3" Party

Ground Service Provider

Aircraft operator

Aerodrome Operator

Aerodrome Operator

Aircraft Operator

Aerodrome Operator

Elimination

Elimination

Prevention

Prevention

Prevention

Prevention

Elimination

Elimination

Prevntion

Civil Aviation
Authority



Fuel BowTie Summary

‘POOR’ or ‘VERY POOR’ RECOVERY CONTROLS
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» The ‘upstream’ activities are where the controls are most
effective or most critical

» The ‘recovery’ controls have limited effectiveness

» Some critical upstream activities are unregulated from an
aviation safety aspect



Feedback
\

Please provide your feedback on:

» Are the threats reasonable and complete?

» Are the barriers — prevention and recovery, complete
and properly assessed?

» What improvements can be made to the poor barriers?



