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From Compliance to Risk-Informed Decision Support

Evolving safety management for greater value, resilience and performance

Compliance-Focused Risk-Informed
Safety Management Decision Support

Traditional QD compliance

a n Swe rS : CO m p li a nt O r N Ot Meeting the rules o The_ Evolutivon Creating and protecting value
) Building capability, perspective and value

C O m p ll a nt : Regulation-driven Risk-based

Focus on meeting legal and Focus on understanding and
procedural requirements managing risks (and opportunities)

[ Evidence-informed
III l...‘ co Use data, analysis and expert

judgment

Check-the-box approach a

Demonstrate compliance

AECAT answers: What happens if through auits and records

From From From From From

. Reacti rules compliance reactive silos minimum Proactive and predictive
a n eve nt O C C u rS? Wh O I S a ffe Cte d ? A(?::a;:?ssues after they occur Anticipate and prevent undesired
or are identified events
Q 0 0 t t i ¢ ¢
What infrastructure is impacted? ,
Siloed risk insight and predictive decisions value Integrated

Safety managed separately Safety informs and supports
from business decisions business and operational decisions

m Minimum acceptable __> Value-driven

Enables risk-informed decisions
when compliance alone is F “Do the right things

o o o (because we have to).” (to achieve the best outcomes).”
insufficient.

Aim to avoid violations and T e Optimize safety, performance
penalties Greater insight | Better decisions | Safer outcomes s

COMPLIANCE
Avoiding failure

RISK-INFORMED

A SAFER, STRONGER TOMORROW i )
Enabling better decisions
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Mass  Summary | Fragments  Summary Debris  Summary Point  Direction Magazine Database
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MagazineThreat
4 Visibility

Adazi ECM Updated Geo
4 Threats
Bulk TNT
Is Visible
4 Threat Library
ct Threat

mponent 1
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Z(m)
4 Rotation
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ebris Model

Material

nponent 2
4 (Casing Component Y
4 Debris Model
Pa_m::les 1 X

Material 1 7 (deg)
Switch Rotation Order

4 Threat Direction

Flip Threat Direction
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4 Threat Velocity

\l Velocity Type Component
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0
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4 Shape Color

Red

Green

Messages
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Y «
Probability of Fatality (Total)
m— 992 Fatality

90% Fatality

508 Fatality

108 Fatality

1% Fatality

0.1% Fatality

Letense
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Outcome &

Scenario Information
icn
Run Name

tion
Damage | Injury | Advanced | QD
- Fragments &

Type | Injury / Lethality - Total

Name | Probability of Fatality

Capture GeoTIFF

Open KMZ with GE Pre
Capture Result
Output to Shape File

Show Gauge Point
ow Legend
utematically Readjust View
w Model
[] Show Analysis Limit

B
File Config Help

Virtual Globe

Human vulnerability levels

WSS Fireball extent
WM Eead acceleration
B Lung damage

Ear damage
S Body thrown

W Glass lacerations
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Outcome

Scenario Information &

Damage | Injury | Advanced | QD

Primary Blast &
Type Human Vulnerability
Name | Overview

Responder Information &
Type | Emergency Preparedness and Incident

Name | Evacuation Zones

Capture GeoTIFF

Open KMZ with GE Pro
Capture Result
Output to Shape File
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Ammunition and Explosives Consequence Analysis Tool (AECAT)

Example Scenario #3: Standardized ECM 146 (Germany)

* Scenario: Explosive event in standardized
ECM 146 (Type 20)

® 75,000 kg TNT (uncased, HD 1.1)

* 2.imx12.imxli.lm

* 0.6 m earth covering (min.)

* 0.5 m RC wall thickness
* Fast ECM debris effects modelling

* Two trial scenarios considered
1. ECM 1(PES)inisolation
2. ECM 1 (PES) with ECM 2/ECM 3 (ES)
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Ammunition and Explosives Consequence Analysis Tool (AECAT)

Example Scenario #3: Standardized ECM 146 (Germany)

|-

bl e

Detailed magazine
geometries (ES) N

Detailed magazine
model placement
(PES)

Geolocated /
scenario imagery
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Ammunition and Explosives Consequence Analysis Tool

Example Scenario #3: Stanardized ECM 146 (Germany
- : _

Probability of fatality contours for sinale ECM in isolation (left), and multi-ECM confiquration (right)
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Ammunition and Explosives Consequence Analysis Tool (AECAT)

Example Scenario #3: Standardized ECM 146 (Germany)

~-35m

Quantity Tistance
R

Quantiky Distanca

— g mra i

Cratering estimate BD3 (left), and IMD values for side-to-side (BD3), front-to-rear (BD4), and front-to-side (BD5) (right)

Canada
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rtual Globe &4 | | Threats &

- Threat Information. g

Address

ian (i
Tempsratur

Adjust Threat Location

Mapazines

i Marsage Stacks

- Gauge Poinls g

Set Gauge Points

Model
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Industrial Damage Levels
Pesel build. callapse/ Diltask rupturs
Sheat metal panals buckled

Supsrficial demage

Bing Maps

Capture GaolIFf

Hit Probability
min = 1.00000e-02
max = 1.00000e+00

1.38960a-02

7.19686a-03
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Qutcome 44

Min
M
Building&74

3.72758e-01 - 7.19686e-01 1.4%

1,93070e-01 - 3.72759e-01 53.1%

1.00000e-01 - 1.93070e-01 77.0%

5.17947e-02 - 1.00000e-01 77.0%

268270002 - 517947202 77.5%

1.38050e-02 - 2.68270e-02 79.0%

7.19686e-03 - 1.38050e-02 100.0%

Building surface area: 271329 m?

Building hit probability: 1.00000

Bing Maps

Capture GeaTIFF

E Py
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Engineering Layout Variant for a 155 mm Towed Howitzer M777A2 Firing Position

Anti-UAS protective

Curtain-type frame frame with netting

with camouflage S W N

protective netting )
Ha
o - ‘ehicle access

774 e o =
Z 7N — Z

AECAT will be used to assess

e Blast
e Thermal effects

Fragment hazards

o

® . ‘ - : T e g
S O ld I e r eXp 0 S u re [@é - Observation post for all-round defense and protection against FPV drones and
@ loitering munitions;

= Ammunition storage area

e Decision Support:

- Dugout (shelter) for personnel accommodation;

= Communication trenches (with timber-earth or frame-and-net overhead cover).

* Siting, layout and risk reduction.
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Teg e

INPUT DATA

Integrate mission, environmental,
and community data

Inventory

‘i‘ Munition Data

‘ DEM / Terrain

Population

Infrastructure ‘

'.' Site Layout *

AECAT System Architecture and Analytical Workflow

Ammunition and Explosives Consequence Analysis Tool

CONSEQUENCE ANALYSIS REPORTING

HAZARD MODELS

Characterize explosive effects
and hazard footprints

Explosion
(Overpressure)

Fragmentation

Thermal Radiation
(Heat)

Debris (Air Blast)

Toxic Effects
(If Applicable)

— (verpressure
= Thermal
= Fragmentation

Effect Level

Distance from Source

Process and analyze spatial data

Spatial Data Management

Mapping & Visualization

Terrain Analysis
(Line-of-Sight, Elevation)

Buffer Zones
(Hazard Contours)

Asset Overlay

(Population, Infrastructure,

Environmental Receptors)

Quantify potential impacts
to people, assets, and the environment

Risk Areas
(Hazard Zones)

o®¢ Population Exposure
T (Casualties/Displacement)

Infrastructure Im pact
(Critical Facilities)

Environmental Effects
(If Applicable)

Sensitivity & Scenario
Studies

I High Impact
B Moderate Impact
Low Impact

Model Validation & Scenario Refinement

Improve inputs, test alternatives, and support ongoing risk management
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Deliver actionable information
for decision support

Maps
(Hazard Zones, Impact Areas)

/| Dashboards
il (Interactive Results)

Risk Reports
(Summary & Detailed)

... Decision Support
@R (Mitigation & Planning)

Informed Analysis. Safer Tomorrows.
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Key Sources of Uncertainty in Consequence Analysis

. . INVENTORY ASSUMPTIONS ENVIRONMENTAL CONDITIONS
I nve nto ry an d In p Ut d ata unce rta I nty ¢ Quantities and locations | * Weather variability (wind, temperature,

¢ Storage configuration humidity)
¢ Simultaneous involvement N ¢ Atmospheric stability
* Future changes (e.g. growth, — ) * Seasonal changes
Hazard model assum pt ions turnover) = & o Unpredictable short-term conditions

: : EXPLOSIVE CHARACTERIZATION TERRAIN EFFECTS
Environmental and terrain effects & « Explosive type and composition « Topography (hils, valleys, shielding)
. * Energy release (TNT equivalence) e Surface roughness
- o ¢ Detonation behaviour UNCERTAINTY » Reflections and channeling

i i "3) ¢ Sensitivity and confinement IN CONSEQUENCE o e Line-of-sight and maski
Populat! on and infrastructure exposure & v ONSEQUE! .
uncertainty

HAZARD MODEL LIMITATIONS EXPOSURE ESTIMATES
.o i

Va '.| d atiO nan d coO nf| d ence |.| m |tS . + Simplifying assumptions * Location and number of people
¢ Empirical model uncertainty * Building types and vulnerability
o ¢ Limitad validation data "' * Infrastructure and critical assets
P * Domain of applicability * Time of day / activity patterns
A E CAT su p p O rtS d ecisions b Ut d oesn Ot * |nability to capture complex effects ¢ Uncertainty in population data
replace professional judgement

UNDERSTANDING AND MANAGING UNCERTAINTY LEADS TO MORE ROBUST AND INFORMED DECISIONS
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QD remains essential

Operational realities often constrain compliance

AECAT quantifies consequences

Consequence analysis improves risk understanding

Outputs provide actionable decision support
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I

Questions?
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