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The BARS Program

A suite of risk-based aviation
industry Standards with
supporting Implementation
Guidelines.

All Standards are developed and
presented in the Bow-Tie Model
for easy understanding and
include a set of Controls and
Defences for the identified risks.

A robust systems based
annual audit conducted to
the BAR Standard on aircraft
and RPAS operators; a critical
element in providing the
end-users with the level of
safety assurance required by
their respective
organizations.

A central database to
capture and analyze global
aviation safety data used
to increase awareness of
risk to BMOs and operators
and provide learnings that
drive the development of
the BAR Standard and
training programs.




Contract Aviation covers
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The BARS Program is now Global




The BARS Suite of Standards
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BARS 0

Material Risk Appetite for Resource Companies in regards RPAS

A drone flies into, or falls on, an individual resulting in a single fatality

A drone flies into an aircraft resulting in loss of the aircraft and multiple fatalities.
A drone operating BVLOS departs the original flight plan and flies uncontrolled
into a populus environment.

A drone operating underground or confined area is not adequate or intrinsically
safe and causes static discharge and is ignition source

Cargo carried by a drone is jettisoned or dropped

A drone flies into critical infrastructure and causes a material loss / loss of
production

Reputational risk from breaches or regulations or an incident



Bowtie Risk Assessment Model

Accident
Outline Threat Identify Controls Recovery Measures

Figure 1: BARS Bow Tie Risk Model - Schematic of Aviation Risk Management Controls and Recovery
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BARS for RPAS Bow-tie

COMMON
CONTROLS

Common Controls:
All Threats 1.0

L1: Remote Pilot
OQualifications. Experience
and Recency

1.2: Regulatory
Approval

1.3: Airworthiness
Agproval

1.4: Safety Management
System

1.5: Remote Pilat
Approval and
Operational Risk
Assessment

1.6: Drug and
hleahal Program

1.7: Fatigue
Management

1.8 Approval
Framework

1.9: Equipment
Standard

110: Ogerations.
Manual

1012 Human Factors

CONTROLS

Contrals.

Battery Management and
Identification

Battery Charging

Battery Overheat and Fire
Protection

Size and Weight {Performance)
Release to Service Under System
of Mantenance.

Mamtenance/inspectian Regime
Modifications.

Independence from
Flight Cantrols

Appeowals

Rako

Flight Management
{Inclusion of ORA Elements)
‘Weight and Balance
Weather Limits

Return 1o Home
{Harchware and Procedures)

Detect and Avold

TChirs pace

Integration of Multigle RPAS
Simultaneous.

{SIMOPS)

FowenlFuel Status
Indicatars

Storage, Transpost and
Management of RPAS Fuel
Fusl Quality Cantrals

Minimum Demonsirated
Experience

Rlerting

RPA Suitable for
Operating Envimnment

HF Ergunomics Assessment
AdditionalModified
Payloads

WWeather Detection and
Maniteeing
Post-Flight Anakysis
Might Operations
Ground Crew
Handover

Logs of Signal
RF Spectrum Analysis

Launch Winderw(Template
Lightingrisibility

RPAS Accident

RECOVERY
MEASURES

Recovery Measures:

Engine Failure

Emergency
Equipment

Emergency
Response Plan

Insurance

Incorporation of
Ressarch and
Development
Dutcomes

Public Relations

Investigation
Procedures.



BARS for RPAS Bow-tie — Operational Categories
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Mining Sector Exposure to RPAS Operations
5 large Mining Companies:
1800 RPAS pilots
900 RPAS vehicles
20 different national RPAS Operating Certificates

> 50 000 missions each year

BARS W «~RPAS
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Current RPAS Audited Operations

Australia
e Canada

s USA

Kazakhstan

* South Africa



BARS Program RPAS Accident Data

RPAS Accident by Year
2018 2019

2023* 4% || 49
20%

2021
9%

2022
53%
= 2018 = 2019 = 2020 2021 w2022 wm2023*

RPAS Accident Location (101 Events)

USA
1%

Sth Africa

35%

Australia
51%
Oman

2% /

Khazakstan

1% Canada

10%

m Australia w Canada = Khazakstan Oman Sth Africa

= USA



BARS Program RPAS Accident Data

101 Events from 16 Operators

RPAS Accident Categories

Carbonix 35 100%
10%

Accident Vehicles (101 Events)

90%
DIJI Inspire 80%
Sensefly 6%

32% 70%
60%
. 50%

DJI Matrice
22% 40%

30%
20%

DJI Phantom
I

m Carbonix = DJIInspire = DJIMatrice DJIPhantom = Sensefly Collision Platform FailOperations Battery/Fuelloss of Link Payload
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BARS Program RPAS Audit Data

13 Audit Events generating 153 Findings

. 31% relate to SMS provisions Australia, Kazakhstan and South Africa

e 15% relate to F|Ight Crew quals and RPAS Audit Findings - Consolidated

100%

Experience
* 4% relate to checking NOTAMS

80%

« 4% relate to trend monitoring of equipment
and batteries

« 3% relate to emergency response equipment S TEE———
and PPE " "




BARS Program RPAS Audit Data

RPAS Audit Findings- SMS and Appendix 2 Removed

Operational

;
controls that :
are deficient ‘ I I I

0 I I

Trend Crash Kit and Review Back-up radio Sterile Cockpit SIMOPS for RF Spectrum
Monitoring ERP Equipment  NOTAMS and licences  procedures  multiple RPAS c:nnmderatmns analysis
Units in ops
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BARS Program RPAS Audit Data

RPAS Findings - SMS Elements

SMS Findings across the

(2]

RPAS Operators are as

expected and similar to
conventional aviation SMS I I I
findings 0

Safety SMS General ERP ORA and Incident Voluntary ERP Contacts - Risk Assessment ORA on Specified
Performance Communications Reporting Reporting Ext Agencies on hazards Subjects
Indicators
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Next Steps

RPAS Accident
Taxonomy
Alignment to BARS
Bowtie

RPAS Operatr Education BASIC AVIA
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Thankyou

Email:

BARS@flightsafety.org BASIC AVIA




