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Four Categories of Useful Safety Data

1. OPERATIONAL DATA

2. AIRCRAFT
HEALTH DATA

How the aircraft

is being flown How the aircraft i_s
mechanically behaving
\ SAFETY DATA /
A Complete Picture. J 4. HUMAN l
. Smarter Decisions. / %

A NIENRAER AT rererenK /' ORGANIZATIONAL DATA

What is being found, What people are

fixed, repeated, reporting, observing,

or deferred or learning
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The SMS Connection
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HAZARD
IDENTIFICATION



Capturing Safety Data Is Critical

DATA INSIGHT ACTION VERIFICATION SAFER OPERATIONS
Collect safety, flight Turn data into Take informed action Verify results and Achieve safer flights,
and maintenance meaningful insights and implement measure effectiveness stronger performance
data and risk awareness safety improvements of actions and continuous

l improvement

Continuous learning drives safer decisions and better outcomes
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The Common Problem

Maintenance
Records

Connected
Risk
Picture

Safety
Reports
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The Aircraft as a Data Source

1. EVENTS
NOT REPORTED

Captures events
crews may not report

2. SLOW-BUILDING
TRENDS

Reveals conditions
developing over time

4. HARD-TO-ISOLATE
MAINTENANCE
CONDITIONS

Helps isolate difficult
mechanical issues

3. FLEET AIRCRAFT-

OUTLIERS GENERATED DATA O %
Reveals issues that

Highlights aircraft improve safety an

tanien, o

from the fleet i

5. FUTU RE

RISK PATTERNS

Shows operational patterns

that may create future risk
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What is a Health and Usage Monitoring

System (HUMS)?
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Industry Experts Know HUMS & FDM Are The Future of Safety

IH

International
Helicopter
Safety
Foundation

IHSF

E-l'!=:
USHST
USHST

=)

b= D
PIMENT OF AGRCS”

USFS

BARS

Basic Aviation
Risk Standard

s =

BARS

v

IHSF analysis of more than
1,000 helicopter accidents
identified three major
opportunities to

reduce accidents:

» Manual HUMS
 Automated HUMS
* FDM programs

USHST identified HUMS
and FDM among the top
technologies for
mitigating helicopter
accident factors,
especially fatal
accidents.

o

USFS requires designated
contracted aircraft to be
instrumented with a
functioning Health and
Usage Monitoring System
(HUMS).

o e —
BARS requires Flight Data
Monitoring capability for
designated long-term
contracted aircraft and

a plan to fit HUMS or
helicopter vibration
monitoring where approved,
with routine data download
and analysis.

IHSF Press Release
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USHST accident trends study

USFS Solicitation 1202SA21R0008

BARS Controls 6.4 and 10.5



Typical Components of a HUMS

How Healthy is Your Aircraft Operating?

What's happening to the aircraft

Aircraft Operating Health

1
. TR
Component Engine & Flight o
Health Monitoring Parameter Trends Rotar Track & Balance
- D] N il vas et ae -
------------------------------ £ NR WW /. [ \
@ W » & T w 2700. \ !+ o J oM
................................ I'\ @ .I'I
) Torae  ~ANANAAAAAAN, \ /
-JGM M ~L
-------------------------------- -\Pcﬂr- Vibration A /M A M 180°
@ Within Limits @ Alert ~—— Limit
Time >
Track how the aircraft Optimize vibration and

Detect early mechanical changes

=

is behaving over time
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maintenance action

How Healthy is Your

Aircraft Being Operated?

Operational Health

' How the aircraft is being used '

-

|
o Flight Review & FDM

P Events

Review mission context,
events, and exceedances

£\ Exceedances

@ Annotations

0 ) Normal Operations
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HUMS Overview — Vibration Monltorlng

Al object i

- Many othe
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Why Vibration Monitoring is Important

/

Severity

~100 Operating Hours

/

Damage

Initiated v i / Typical Chip Light

Time

>

@ Early Detection Can Save Time, Money, and Lives

J
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FDM: Operational Safety Data

e e

() @ <® (&

-\

VNE Overspeed Low Rotor RPM
Over Torque Exceedance Exceedance Exceedance

Exceedance

i

b 4 [ ®

s — A
: HighEateof
Descent
 Exceedance

//:\\
Hard l:anding
Exceedance
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Case Study #1 - Replacing an Engine

Shaft: Power Turbine Shaft HI: 0.75546 Filtered HI: 0.38897

HI Trend Cl Trend Component Detail Fleet Comparison

3

Reset zoom

e e —
—— — — —

~~ane|day auiu7 25e97 '8-6-220
]

bl
B
do
=
B
]
=
1
E
i
2

|
H
|
Il
(1
11l
|
i

[
300

Flight Time (hrs)
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Hl Maintenance event
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Health

0

Case Study #2 - Replacing an Engine

5

Shaft: T/R Output HI: 3.47903 Filtered HI: 3.78420
HI Trend Cl Trend Component Detail Fleet Comparison

| I | 1
-450 -400 -350

I | |
200 -150 -100
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Health

HI Trend Component Detail Fleet Comparison

Case Study #3 — Issues Can Develop Quickly

Shaft: T/R Vert. HI: 0.04237 Filtered Hi: 0.08746
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HI Trend Component Detail Fleet Comparison

Shaft: T/R Vert. HI: 0.04237 Filtered Hi: 0.08746
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Case Study #4 — Training Opportunity

6:48:24 R/H Eng Torq Trans 100p to 135p 12s 00:00:02
6:52:23 R/H Eng Torq Trans 100p to 135p 12s 00:00:06
6:52:24 100p to 135p 12s

Stives 6:56:37 R/H Eng Torg Trans 100p to 135p 12s 00:00:03
6:56:39 L/HEn rq Trans 100p to 135p 12s 00:00:01
7:02:54 R/H Eng Torg Trans 100p to 135p 12s 00:00:01
7:12:22 R/H Eng Torq Trans 100p to 135p 12s 00:00:04
7:12:26 L/H Eng Torq Trans 100p to 135p 12s 00:00:01
1:24:21 R/H Eng Torq Trans 100p to 135p 12s 00:
7:38:52 R/H Eng Torq Trans 100p to 135p 12s
7:38:53 L/H Eng Torq Trans 100p to 135p 12s 00:00:05
T:43:47 R/H Eng Torq Trans 100p to 135p 125 00:00:06
7:43:48 L/H Eng Torq Trans 100p to 135p 125 00:00:05

7:58:09 L/H Eng Torq Trans 100p to 135p 12s 0:01

7:58:09 R/H Eng Torq Trans 100p to 135p 12s 00:00:01
@ Acknowledge all exceedances for this operation

Acknowledged by demo@gpms-vt.com on Feb 7, 2025, 20:11:32

Reset zoom

Time

400
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n 06:43 AM 06:44 AM 06:45 AM 06:46 AM 06:47 AM 06:48 AM 06:49 AM 06:50 AM 06:51 AM p 06:53 AM 06:54 AM 06:55 AM 06:56 AM 06:57 AM 06:58 AM
-

Gps Altitude L/H Eng MGT



If HUMS & FDM Have Been Around... Why Now?

©

[ .}
Lower Cost Lighter More Accurate
N §
O
Automation Access Anywhere Easy to Use Interface
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From Data to Action

7

Repeat

Reassess risks and
performance. Refine
plans and continue
the cycle.

f

Improve

Update processes,
strengthen controls,

and support capability

building.
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: Plan
1 Identify hazards and
assess risks. Set safety
objectives and plan
controls.

2 Implement controls,
provide training, and

communicate expectations.

SMS Practical ‘v

Review Loop
(3 Check
Monitor performance,

and collect data.

°®

Analyze ‘/

Analyze data to identify
trends, gaps, and
underlying causes.

conduct inspections,
Learn 4
Share lessons learned | = @
and best practices
across the organization.

19



Safety Data - Sources

» Reporting Systems
— Hazard reporting
— Voluntary reporting
— Risk Register
— Mandatory Occurrence reporting
— Incident reporting

« Other safety data sources
— Internal Audits
— 2nd party/Ext Audits
— Assurance activities
— Industry Intelligence
— Other accident reports

WI = SOUTHEAST ASIA AVIATION

» Systems data sources
—FDM
—HUMS/ECTM
—LOSA
—CBTA
— Industry data sharing

20



PREVENTIVE CONTROLS

Reduce the likelihood

Introducing the Bowtie Model

MITIGATING CONTROLS

Reduce the impact

@)
m\ = =
Capture Procedures
Data & Training
N — N ——
Em—— —

Equipment \ :L \k / Helicopter
Failure ety Equipment Damage
Eventor & Systems

Trend
———— PR
N ~
2
Review s .
Adverse Gperstionsi Mzr:::rrtl:g Injury to
Weather Context People
—_— HAZARD —_—
o
Human Significance & Backup Financial
Factors Loss
[ I B J : e 0 0
Assign Emergency
Action Response

4———— PREVENTION —m —m—— +——— RECOVERY

Keep events from happening Minimize impact if they do
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The BARS Bowtie Models

Figure 1: BARS Bow Tie Risk Model — Schematic of Aviation Risk Management Controls and Recovery Measures

» Established since 2011 "‘“- T g e | N
» Addresses both FW and 2 e fem == —
Helicopter situations e

 Key input to the SMS and o |
airworthiness functions
« Standard derived from s

Risk — not compliance

Operators can tailor to
their own context
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Safety Data in Action — Leading Indicators

Threat 20.0: Fuel Resere
Fued Exhaustion Loy Lewved Light

Safety Data inputs:

External Load Operations - b Hmm

 Audit Finding

.1 mm Manual and Electrical Standardized Controls
— Servicing Schedule not used Lo Relae Rekas eciansn Guarded Relss S
— External Mirrors not fitted
ey He=s— Hemmemone

H H Huemltl.ch']l':lmh!
HmEln!ﬂl!puch

'hl.m mﬂﬂ.ﬂdcnltml

of Contral Ground Personnel
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MuPasse'lgers

Aircraft Accident

||||||||||||||
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Safety Data in Action — Leading Indicators

Safety Data inputs:
External Load Operations

 Audit Finding

— Servicing Schedule not used
— External Mirrors not fitted

« Scheduling

— Low levels of specialist pilot

experience
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Theeat 20.0:

Fued Exhaustion

Threat

Fuel Resere
Loy Lewved Light

Shadkles
zm

Manual and Electrical Standardized Controls
Redease Meachanism Guarded Release Switch

Instrument Remote Indicators.
4tandard Operating Procedures

Hewer Exceed Speads Shart Line
‘Theeat 25.0: Ground Briefing

‘Ground Loss
of Contral

Aircraft Ground Cantral
Ground Personnel

Aircraft Accident

Recovery Measures:
Load Construction
FHight Crew Helmets
Load Weight Figh Flluing
Na Passengers

|||||||||||||||
HIGH BTAMO®RD
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Safety Data in Action — Leading Indicators

Theeat 20.0: Fuel Reserve
Fued Exhaustion Lo Leved Light

Safety Data inputs:

External Load Operations - b Hni-“"au""“‘“ At Acidet

 Audit Finding

Theeat
duerient Manual and Electrical Standardized Condraols

— Servicing Schedule not used Load helese Reese Mechnem Guried s Sich Lsd Consnucin
— External Mirrors not fitted e o ot
i = i
» Scheduling wig e o
— Low levels of specialist pilot
experience s — e i
« FDM
— SOP Flight Profiles flags s Gowing
of Cantrol Gmndl’:umlml BARS 1'/

HIEH B TAMNOSEE
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The Affordability Conversation

THE COST OF NOT USING THE BENEFITS OF USING
HUMS & FDM P, ——— HUMS & FDM

o o —

Unscheduled Downtime Bucucedlinsclisthiud $150K+

Maintenance

INVESTING IN HUMS & FDM
COSTS FAR LESS THAN

per avoided
event

; THE COST OF NOT USING THEM a3
Troubleshooting Labor RetsiTisdlc Balarica g§§:+
Savings ot
savings
AOG Events =
Improved Aircraft :{p;al o
Availability availability
Component Damage $ $ $ improvement
10-20%+
Extended Component Life longer
Lost Aircraft Availability oceiBonery
10-15%

Reduced Maintenance Labor | reductionin
maintenance
labor

Mission Interruption

COSTS OF NOT USING BENEFITS OF USING

Fewer missed

@OeOROB O

@
S
©
©
©
S

Insurance / Contract Pressure HUMS & FDM HUMS & FDM Greater Mission Readiness $35K revenue
& safety generating
flights due to
aircraft down
M bl
Safety Exposure Stronger Financial e e
Performance lower total
cost of
ownership
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Better Data. Better Decisions. Safer Operations.

e
CETE e
l | E ; -'.“ :I_.i..':- S TeRee— T LR RS
Gh B : n'iH_.._._*
B BgFE a8 .
FrE g,
3 B -. -
[ ] ]
| DATA INSIGHT ACTION SAFER
o | B OPERATIONS

The goal is not to collect every possible data point.

FDM and HUMS make safety data more practical when they help organizations
move from reporting what happened to managing what may happen next.

The goal is to collect the right data, understand what it means, and use it to act sooner.
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Questions?
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The BARS Bowti

* Focused on powerline
construction and

maintenance

Jf7] & SOUTHEAST ASIA AVIATION

Version 3, November 2024

e Models

| Figure 1: BARS Bow Tie Risk Model — Schematic of Aviation Risk Management Controls

118 Maintenance Load and Trim

Persannel Competence Calculations
Manifest

1.11: Maintenance

Persannel Training

and Competence

Assessment

1.1
Readiness

1.13: Dreg and
Aleshed Palicy

1.14: Flight and Duty
Time Limits

1.15: Flight Crew

and Recovery Measures for Utility and Energy Sector Operations.

Aircraft Accident

Fliht Crewe Personal
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Escape Training {HUET)

Melicapter Crash
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Appendis T
Human
External Cargo
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Aerial
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BABIC AV1ATION
Risd wTaNoann

wee o

Version 3, November 2024
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The BARS Bowtie Models

« BARSOHO Safety Performance

Figure 1: BARS Bow Tie Risk Model - Schematic of Offshore Safety Performance

Model ranks the accident threat

Accident Survival Goals

according to data

« System Failure (SCF) is largest
single causal category in
HeliOffshore 2025 Safety report
for all accidents

» Top 3 threats account for 80% of
Offshore Accidents
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Surfacel Enhance Space/ Detect/Avold bght/IFR Flight RADALT
Obstacle Conflict cl
Hellport! mm: ) Heliport and Helldeck le Helleapter Heliport!
elideck mits geme Operations. Helideck Design
Effective Flight Regular Reports! Adverse Weather
B Planning Forecasts Poliey/Use it Copmbiliey
T Altitude Alr Traffle Contral High intensity
Management Oversight yste Strobe Lights
Ground Collis boni Weight, Balan, assenger Security and
Handling and Loading fing ght Handling Da Goods -in Control
Fuel Exhaustion! (Hot) Refueling Fuel Flight fish: Fuel  Fuel Testin gl
nnnnnnn athon Procedures Checks Planning Alternates Reserve: Inspection
Safety | Effective Safety Multi-crew derniP and
‘ - ' safety Intelligen Competency | | gperations Readiness Technology Quersight
Version 6, May 2023

Safety Performance Model

@ HeliOffshore TS &3 BARS V7 e 2
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