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FM Global - Vital Stats J2e1

* > 5,000 employees
1,800 engineers

* 39 offices worldwide

N Risk Mark

My Community %, Landing ' Multiple Location ime Mary Arpander |

» > 100,000 client facility peC

Company I PotentialPoints

Engineered Locations In I LocationScore

risk assessments/year =

Applied Location Filter:
All My Locations

» Client Reported TIV(M) for
Group:
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FI Global Estimated TIV{lM}
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For guidance, and to learn what else you can do here, click the links below,




Public and Businesses: Same Hazards

14.2%

m Natural Hazards

l = Fire/Explosion
= Equipment Failure i
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Value
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International Codes and Standards

\/—_

i // ) \ \\\\ 4
Advance\

I & X

and practlces |n targeted nationsy
E SO they become more receptlve to=
4| EM Global standards and practlces
@ g‘

N




Research Campus — 2017

_ Large Fire Tests
B i ke loR

Small Burn Lab Tests




Trends Iin Industry
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Plastics/Composites

Batteries Everywhere



Digital Disruption

IRLCTO'FORUM 4 \

May 10-11, Maple Grove, MN

I\
T

-

of B

"DIGITAL TRANSFORMATION"

72 ‘\ = n
j/ \
////////,' O HHLA

IRICTO FORUM
- .m.xf‘.s
Boston
-—\\

Qct 29-30;:Houston, TX
Scmnﬂﬁc , T

NG

e A
& | = A T

"DIGITAL, TRANSFORMATION"

o Y L
= '_5‘,"-_;:;-/ W = -;\\Q\. ‘\
ON . :
% : . 13 2. “ f
. >+ B ~ = - o =
e
.‘

Hosted by . jaiasms
Chevron Corporation: |+




Water Scarcity (Global Physical and Economic) W

Little or None Physical Approaching Physical Economic No Estimate
] ]



Resilience Index

FACTORS
ECONOMIC SUPPLY CHAIN RISK QUALITY
Oil Local Supplier Exposure to
Intensity Quality Natural Hazard
‘é’ Political Control of Natural Hazard
g Risk Corruption Risk Quality
o _ :
a . Quality of Fire
Productivity || | ¢rastructure Risk Quality
Urbanization Supply Chain Inherent
Rate Visibility Cyber Risk
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Fire Research




Fire Experiments at FM Global

Small Burn Lab
= 5MW, 1MW, 200KW &
= Small movable ceiling




New Tools: High Fidelity CFD-Based Fire Model PNt

Technique

FireFOAM e B8 1 ) C¢RIDGE

UNIVERSITEIT
GENT

OpenFOAM toolbox
« Imperial College
Open source (fmglobal.com/modeling)

Promote cooperation with academia
and industry

Kingston
University
London

T I= R I
@uﬂ-ﬁwz ]

All equations solved on grids in multiple time steps
 Mass, Momentum, Energy, Chemistry, Soot
Multiple Grid Transport

« Solid, liquid, gas phase, spray droplets
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Achieving Better Fire Protection
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Automated Storage and Retrieval (ASRS)




Solutions to Reduce Water Usage W

Data Sheet 8-34

S ———( i A = N —— =€ S i -
% o © \—'x.——\-_&
Current New
= 14 sprinklers @ 113 lpm = No ceiling design
= 1900 I[pm hose demand " 6 AS @ 375 Ipm
= 120 minutes duration * 950 I[pm hose demand
=~ 6400 I[pm; 776,000 liters = 60 minutes duration

=~ 3600 [pm; 227,000 liters



Water Challenge: SMART/Zonal Sprinkler W

South-North [ft]
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Batteries and Energy Storage
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Energy Storage Systems

Data Sheet 5-33
Electrical Energy Storage Systems

» First public standard

» All occupancies

» Different Li-ion battery chemistries
* Multi-scale hazard comparison

» Sprinkler protection effectiveness




Protection Options

Water Mist Systems Hypoxic Systems
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New Models for Water Mist FNfelorer

Mist delivery is key
» Spray entrainment
* Penetration

Flame extinction and
re-ignition modeling

Reduce requirement for
testing each configuration




Hypoxic System Testing

Alarm & Control Unit

N, Supply

Protected Space e

Oxygen
Monitoring &
Fire Detection

42 in.
- Open

30 in.
<

Fuel surface TCs
'

A

[0-] at 0.1, 0.5
& 0.9H

t |

47 in.

T

ol

162 in.

24 1in.

v Vv
B [oad cell
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Results: Class 3, 11.4% Oxygen W

3s after shutoff

——_ — vEmme




Hypoxic Systems are Difficult to Apply W

= Low Oxygen (<11.5%) Required

Cartoned Commodity With Sustained Igniter
» Best for Small, Enclosed Spaces

The results illustrate that, although not a WO 8 O —®o 600
replacement for the fire sprinkler protection in 30'9 [
general, ORS with adequate availability may be 5 0®
used in well-sealed and unoccupied enclosures ‘gg;
that can consistently maintain a uniform 5 o5
reduced oxygen concentration. The oxygen E@QM I o Test probability
concentration in the enclosure needs to be S 03 |
designed based on robust LOC fire tests and E 02 L o> P03
the system availability needs to be analyzed to To1 | P00
determine ITM cycles. It is expected that the 00 O@9—
9 11 13 15 17

ORS satisfying these conditions can provide
adequate protection with relatively low level of
fire damage under certain conditions.

Oxygen volume fraction (%)



Natural Hazards Research FNfelober




The Most Frequent Impact: Severe Weather

i ;ura"'l hazards, be they floods, storms or drought, which a
nsible for 95 percent of disaster-affected populations

r -

™~ MAMI MIZUTORI '
resentative of the Secretary-General for Disaster Risk Red




W Natural
- Hazards:
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More Flooding!




Floods: 1985-2016 Dartmouth Flood Observatory




Flood Modeling and Mapping Approach W

Flood ~ Flood Elev.

Land Use Discharge =
Data

' Max Extent

‘f\_ — 1% & 0.2%
— T C\ Flood Maps

Discharge

‘Flood Mapping

Network

Hydraulic Modeling

Hydrologic Modeling

Landscape/ Soil/Rainfall/Streamflow Data

Catchments/Drainage Network



Riverine Flood Modeling

Global Flood Mapping Local Flood Mapping Regional Flood Mapping

Resolution: Low (~90m) - In/Out Resolution: High (~5-20m) Resolution: Medium (~30m)
Tiaw an, Sao Paulo, Malaysia

awry WA
" o

"'“‘-\
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A ‘»:. c‘ﬁ‘y (-" E — 7.‘

Low Resolution More Details High Resolution




Flood imminent? You have options.

DoorDam"

— ADJUSTARLE FLOOD BARRIER
— i sedamoom




Global EQ Map - Target 2019

DGEM

Globcl Earthquake Model OPENQUAKE

calculate share explore
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Global Component
Institution Locations

Regional Workshop/
Meeting Locations

Individuals & organisation
involved on a regional level

Countries of our public and
private participants
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& Pacific
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New China Earthquake Map

$emona

e 5-6

5 e —
Earthquakes by magnitude

® 6-7
® 7-75

Seismogenic faults
— Seismogenic faults
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Risk, Reliability and Forensics Research [l




Advance Cyber Solutions

For: SYSTEMS AND METHODS FOR CYBER SECUFéI Y RISK ASSESSMENT



Cyber: Lab Concept

External
Firewall

Internal
Firewall

Client

aSwitchs

w3witchn

>

aWeb servers
compromised

«Email servers
compromised

NS servers «Database sarvers wApplication servers
compromised
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International Codes and Standards




International Codes and Standards Strategy [\ e

Regulations

Regulatory

Data

1

Policy :
' Makers Requirements
(codes)
Big events
Enforcement

and Statistics: Analysis ‘

Studies : o
Public Opinion

Reports, etc.
Practitioners
‘ (engineers,

Goal:

Having (I:ndustrlal_ /I
Jurisdiction ommercia

’ Buildings

Professional
Practice

Fires Authority

>

Impacts

architects) (standards)

Practice

4

Education/Training




Progress on Resilience 3 il

China

WINDOWS OF OPPORTUNITY

FOR POSITIVE CHANGE

|
FM Global Intemational Codes and Standards 2016 REPORT FM/G’( (] |

%
" FPOolana; VIexICo
and Germany...
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. Thank you. Any questions?

'

FM Global @FMGlobal InsurerFMGlobal FM Global


https://www.linkedin.com/company/fm-global
https://www.facebook.com/InsurerFMGlobal/
https://twitter.com/FMGlobal
https://www.youtube.com/user/FMGlobalVideos

