@DD[UV&‘S@) “ International Codes and Standards”

Member of the FM Global Group

The FM Global and FM Approvals Way

Presented to:

The New Jersey Chapter , Society of Fire Protection
Engineers Annual Technical Seminar

Presented by:

Mark D. Juitt

Director, Fire Protection

FM Approvals

A Member of the FM Global Group

April 15, 2010



FM Approvals

FM Global

A property insurance company specializing in loss prevention
through engineering in the commercial and industrial sector

FM Approvals

Test and Certify products that promote fire protection and loss
prevention efforts
Standard Writing Body

© 2011 FM Approvals. All rights reserved.



FM Approvals

Our Philosophy

e The majority of losses are preventable
— Founding premise of FM Global
— Continues to be our main differentiator

« Scientifically based knowledge to promote
loss prevention

— Engineering delivers cost effective
solutions to reduce risk

© 2011 FM Approvals. All rights reserved.



FM Approvals

FM Global

e Largest industrial and commercial insurance
company in the world

— ~5% billion in annual premiums
— Over 6.2% billion in cash reserves

 Property Insurance Company Established In
1835

e One out of three Fortune 1000 companies are
FM Global clients



FM Approvals

Global Market Share Worldwide Market

FM Global

AlG

Zurich

Allianz

ACE
XL

all others

© 2011 FM Approvals. All rights reserved.



FM Approvals FM Global Engineers
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FM Approvals

FM Approvals

e Testing started 114 years ago in 1897
e Fire Protection / Materials / Electrical

e Product Testing and Certifications for access
to the world market

e Influencing product testing standards in

North America, Europe, Asia and South
America



FM Approvals

Global Certification and Standards Activity

e We are a lSO 17025 and Guide 65 accredited. We are
accredited to EN45011/12

e We are accredited by OSHA, IAS, SCC, UKAS, IECEX, EGOLF
to offer conformity assessment services

FM Approvals standards
ANSI standards
International standards -1ISO and IEC

Standards under the Construction Products Directive
(CPD) and ATEX in the EU

We are member of EOTA in the EU (the only non-EU based
company to be a member)

We participate in all major product testing standards
development forums in USA, Canada and the EU

© 2011 FM Approvals. All rights reserved.



FM Approvals Standards Development

Approval Standard

@nurwals

© 2011 FM Approvals. All rights reserved.

e Over 250 standards

e Technically rigorous

e Based on research

* Publicly available for free at

« ANSI, ASTM, SCC, BSI
Recognized


http://www.fmapprovals.com/�
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FM Approvals

FM Approvals’ Certification Marks are
recognized and accepted by regulators and
end-users in markets throughout the world



Research Engineering

APPROVALS

© 2011 FM Approvals. Al rights reserved.



FM Approvals

Our Approach

e Practical and Proven Global Loss Prevention
Engineering Solutions

— Research develops test protocol used by FM
Approvals in developing Approval standards

— Engineering Standards in the development of the
data sheets

— FM Approvals focus on products that help property
loss prevention

© 2011 FM Approvals. All rights reserved.



marovats VY€ have come a long way ...

Then

This photo, circa 1920, shows FM Globals very
first designated research fasility for fire testing,
estahlishad on the grounds of an apple farm in
Woburn, Mess., USA. In 1884, 1he company con-

Large FI re Lab ducl&?:i its first tt?:k:.cn au.tomﬂtic_sprinklsrs,

marking the beginning of its appli2d research.

e \
* Materlals Labs
EIectnca.LLaﬁ |

Hydraull

Natural Hazards Lab

Now

FM Global's epic 1,500-acre carmpus now comprises
four distinet |labs—FElactrical Hazards, Fire Tachnn lngy,
Hydraulics and Natural Hazards—and averages & test
of one kind or another every few moments.

© 2011 FM Approvals. All rights reserved.
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Natural Hazards Lab

Multimedia Center

- oy =
i r.Hydraullcs Lab

*r [I"

-

-

" Large Burn Lab
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Large Burn Lab




FM Approvals

The Future

e Our global footprint will grow

e Our focus on risk improvement will
continue

e We will continue to work to improve
local codes and standards

© 2011 FM Approvals. All rights reserved.



FM Approvals

European Relationships

e U.K. e FRANCE

- BRE — CNPP

— Baseefa

— Sira - CSA e« NETHERLANDS

- Kema - DEKRA

e GERMANY

- VdS e EU

- DIBT - EGOLF

- Exam - DEKRA - EOTA



FM Approvals

China Region Relationships

CWA (China Waterproofing
Association)

CWRD (China Waterproof
Research Department)

CFPA (China Fire Protection
Association)

CABR (China Academy of
Building Research
Architectural Design
Institute)

CIEEMA (China Insulation &
Energy Efficiency Materials)

© 2011 FM Approvals. All rights reserved.

HKISC (Hong Kong Institute
of Steel Construction)

HKFPA (Hong Kong Fire
Protection Association)

SFA (Shanghai Fire
Association)

CFPEAU (Chinese Fire
Protection Engineer’s
Association Union)

TFRI (Tianjin Fire Research
Institute)



FM Approvals

Asia Region Relationships

e India
- FPAI (Fire Protection Association of India)
- CII (Confederation of Indian Industry)

— IGBC (Indian Green Building Council)

e Japan:

- JEMIMA (Japan Electric Measuring Instrument
Manufacturers’ Association

- JMRA (Japan Metal Roofing Association)
— CPOA (Cellular Plastic Outer-Insulation Association)

e Korea:
— KFI (Korea Fire Institute)

© 2011 FM Approvals. All rights reserved.



2010 T(&tdi Shows

FM Approvals
T ——a—a.-s

Trade Shows Exhibited at:

6in the USA

2 in China

2 in India

2 in Germany

1in Belgium

Attended 23 trade shows in USA, China, India, Dubai, Japan, Korea,
Taiwan, Germany, France



FM Approvals Sem I r]a'rs

 Presented:

— 10 seminars in China
— 2 seminars in India
— 1 Seminar in Japan
— 1 seminar in Korea
— 1 Seminar in Vietham

e Chinese Academy for Building Research (CABR)

o Sprinkler Seminars
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FM Approvals

Media Interview
12 publications — 620,000
BRIRBE kR it2 23 online sites

n in External Thermal Insulation System

Ik 5220005 57 51 22 41
2009 Beijing Conference of Fire Protectioi

£ i A : George Smithi % Ensl PERRLLBREBASAEASS

Speakers: Mr. George Smith Hosts: Building Fire Comprehensive T
9 of Archlglectural Sopcie!y oﬁl\éﬁuineachnomgy T
FEHEE L8 EREMBHEBTRAYSRABAELERS
Mr. Guanggqi Ji City Planning & Building Fire Committee of BFPA
EEFNAEL A

FM Approvals
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Publications

FM Approvals _
Testing & Approvals

ntelligent Building (Nove
Science and Technology Da||y (_)Igtc?ber, 205 Solves Fire Hazard
Problem of Public
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Publications

ASIA

INSURANCE REVIEW

DEDICATED TO ASIA'S INSURAMCE INDUSTRY

FM Approvals

RISK MANAGEMENT INSIGHTS

Building and operating for sustainability

It's inevitable: Buildings burn. And a whole litany of reasons can be assigned

to the causes of fire. But, the reality is that most of these losses could have

been prevented, or at least mitigated to some extent. Mr Robert Azimi, Vice

President, Group Manager, Asia, FM Approwals, a member of the FM Global group,

discusses the importance of m aintaining a proper automatic fire protection

systern and how such an effective spproach can help sustain the continuity of

business operations

ire continues to be the leading causs of commercial

and industrial property damage worldwide, I fact,

according to FM Global recent studies, electricity
stands as the most frequent and most costly cause of fires
and explosions at FM globalinsured properties — costing
companies nearly UsH million on average per incident,

Why does it happen?

Autornatic fire sprinkler systems ars needed whenewer
combustible construction or procducts sxist, They are also
necessary whersver any activity might fuel,ignite or spread
a fire and whenever something might be damaged by fire
ar products of combustion. Indeed, there are few places
exist where sprinklers are not nesded!

%0 the more companies knowabout fire sprinkler systems
and how they operate, the more this can lower the risk of
largs loss, The average lossin a location without sprinklers
isowver five titmes greater than in a location with a properly
designed, installed, and mantained sprinkler fire protection
systerm, In acddition, it has been documented that in places
where sprinklers are installed, it only required six or less
sprinkler heads to control 0% of fires,

2011 FM Approvals. All rights reserved.

Feeling the burn

What happens when a fire breaks out at a key facility and
there is no automatic sprinkler system? What happens
when a high-pafarmance sprinkler system does not per
form effectively? What's more, what happens when somse
or all sprinklars do not cpeaate at all? Or, worss, what if
the fire pump - the heart of the fire protection systan,
which provides the necessary flow and pressure of water
to the gorinkler system — does not operate to control ar
extinguich the fire?

What happens is the fire grows and it grows in rapid
form. In a building without sprinklers, the fire will burn
uncontrollably, And by the time the fire service has been
called and arrives at the scene heat, flarnes and smoke could
be = intense they can easily exceed manual fire fighting
capabilities. Therefore, every second that fire burns, = does
a company’s bottam-ine.

Sprinklers: A downpour of support

Most basic automatic fre protection systems start with
sprinklers installed into the ceiling of a building, Natu-
rally, the most adwanced, cutting-sdge sprinkler system in

Insights

Tried and Tested:

Certified Loss Prevention Products can Promote

Sustainability

How do you know you can rely on the equipment and products in your facilities thar
are intended to prevent, or at the very least, mitigate a loss, should one occur?

Mr Robert Azimi, Group Manager, Asia, FM Approvals, a member of the FM Global
group, shares his insight on the valuable role certified loss prevention preducts can
play to help organisations better manage property risk and keep their businesses

operational and their bottom-line proficable.

oday’s plobal financial crisis has shaken some of

ure of many
1. Plammeting siock v . Auctuations
5. banksupicy fi ceumulat
w realities thit continue to keep

With such

entable property
whether narura man-made. Bu
let’s go one step furcher. How do you know you can rely
e equipment and products in your facilities thar are
dedl 10 prevent, or at the very least, mitigare a loss,
should one occ

Failure to Launch

Despite the fact that the savviest companies understand

that neo amount of
entirely fram a pore
tions are not as k F investing in
certified products w
r buildings intact o ensure business continuicy.
e, for example. According lobal studies,
centinues w be the leading cause of commercial and
wrial property damage worldwide — : businesses

1

e will ever help them re

ves with fire protec-
rinklers, valves, fire

ors, wate
1 15 and ke Win an cffort to keep a
minor diste to a major disruption.
ut, what happens when a fire breaks out at one of yous
lities, and you do not have an automaric sprinkler
ystem? What happens when the b
Kler system that you
Whar's more, what happens when sor
not operate at all? Or, worse, whar if ¢
hearrof the fire protection system, providing the necessary
How and pressure of water w the sprinkler system — does
not operate © control or extinguish the fire? Naturally,
the most advanced, curting-edge sprinkler system in the
world would be rendered useless without the ~needed,
instant flow of water. Meanwhile, every second that fire
burns, 5o does your botuem-line.

Buyer: Be Aware

The above sce B i ut it s

real and it happens — much more than it should, Thar is
ivis crivical for savvy. risk-aware companies o strategi
invest in property loss prevention systems and seck

out boss prevention products that have been fully vesved

and certified by an indepondent thisd party.
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FM Approval

Membser af the FM Gsbal Gras

(One of 8 sares of publications
dasignad to help illustrate the
products, nchi

* P Approval Standard 1613 Approval
Standard for Polyetylarss (FE] Fipn and

Fittings for Undenground Fire Protection.

Benefits of FM Approval:

 Reliable product performancs.

= FM Approvals avarsight available
wrldwide.

= Technical product support by
local reprasantatives.

= Fipe af choica for many harzontal
dilling applications.

= Cormosion- ard microbiclogically
induced corrosicn- (MC] rasistant

= Manufacturing locetions subjected
1o regular quality audits.

® Al resinz used ara suitsble for
patabls water

= Marufacturars' Web site: availabla
i the cnling Approval Guide.

Understanding the Béneﬁt

FM Approved High Density Polyethylene
(HDPE) Pipe and Fittings

B
FM Approvals  Understanding t
FM Approved Fire Pi

| @ﬁuumuals

Momber of the FM it

Benafits of FM Approval:
"

Benefits and Availability

EM Approved interior walls and ceili
standards. An FM Approved interior
and will not require automatic sprink
oecupancy allows it

FM Approved interior wall and ceiliv

Republic, Finland, Fran
Nonhern Ireland, Slove

Publications

FM Approvals

Member of the FM Global Group

One of a series of publications
designed to illustrate the importance

of product testing and certification and
the benefits of using products that have

been tested and certified by reputable
organizations such as FM Approvals.

= FM 4882, Class 1 Interior Wall and
Ceiling Materials or Systems For
Smoke Sensitive Occupancies.

Benefits of Accreditation:
The only wall and ceiling panels in the
world tested and certified for use in
smoke sensitive occupancies such as
pharmaceutical, food processing and
other smoke sensitive industries
Reduced fire loss, significant reduction
in smoke related loss, and reduce
business down time.
Strang enough to be power washed.
Sprinkler protection may be reduced
or eliminated if the occupancy allows.

Understanding the Béneﬁt

FM Approved Interior Wall and Ceiling
Materials for Smoke-Sensitive Occupancies

The Hazard

Facer coatings, finish materials and bonding agents utilized in wall and ceiling panels
may exhibit self-propagating fire behavior and generate large quantities of smoke in
the event of even a small fire. The fuel contribution of some of these panels may result
in the requirement of fire protection equipment such as an extensive sprinkler system.
The vse of FM Approved Class 1 interior wall and ceiling panels tested to Approval
Standard 4880 will not allow self-propagation of a fire and may not require the use

of an automatic sprinkler system to protect the building.

However, though fire in a smoke-sensitive occupancy that uses Class 1 Approved interior
wall and ceiling panels will be small, the smoke damage can result in significant loss
of stored product, in-process product and significant downtime for the business.

Low-smoke generation wall and ceiling materials are designed to meet all the require-
ments for Approval Standard 4880 for interior wall and ceiling panels (i.e., no self
propagation of fire) with the additional requirement of generating significantly less
smoke in the event of a fire.

Low-smoke wall and ceiling panels that receive FM Approval have been evaluated

to provide assurance that they will limit fire propagation and generate significantly
less smoke than a traditional wall or ceiling panels. These low smoke wall and ceiling
panels have been utilized in the pharmaceutical and food processing industries.

Testing Required for FM Approval

FM Approvals is the only organization in the world that has the technical expertise,
knowledge and capability to test and certify these unique and innovative products.

FM Approved low-smoke wall and ceiling panels must pass small, intermediate and
large scale fire testing in which numerous panels are installed to mimic field applica-
tions and then subjected to a corner fire test to quantify the extent of fire propagation.
These fire tests of wall and ceiling material more closely relate to every-day installa-
tion, geometry and function. The results of the tests are analyzed and used to provide
recommendations on limitations to the end use for which the wall and ceiling
materials are FM Approved.

These panels must also demonstrate successful low smoke generation testing results.

For testing, 128 ft* (11.9 m?) of material is burned under a fire products collector to deter-
mine the total amount of smoke generated during a fire. Panels must not exceed a smoke
generation rate of 0.23 grams/sec. and the total smoke generated for the duration of the
test must not exceed 60 grams. For more detail see Approval Standard 4882.
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FM Approvals

Standards Development

« Saudi Arabia, Ireland and Dubai rely on the following FM Approvals standards for
their building codes:

* FM 4450 (roofing)

« FM 4470 (roofing)

« FM 4880 (fire rating for walls and ceilings)

 FM 4881 (natural hazards rating for exterior walls)

* ISA (USA) - FM 6325 Open Path Detection
 |[EC - FM 6325 Open Path Detection
 ANSI (USA) — Water Mist FM 5560

 U.K. and EU — Water Mist FM 5560

« CWA in China - wind uplift standards

« EOTA — ESFR, Extended Coverage Sprinklers

© 2011 FM Approvals. All rights reserved.



FM Approvals

Influencing Standards

e China Waterproofing
Association and FM 4474

— Adopt FM 4474 and 4471
into China National
Standard

— Approvals assists CWA to
build a test lab

— Approvals to sub-contract
work to CWA

— CWA to work with
Approvals on new
opportunities

© 2011 FM Approvals. All rights reserved,



Amended National Chinese Standards

FM Approvals

I1C591.120.30
Q17 )
y—J

B R SN =P 2 = SR E S [ ES I 7y £

GB X X X X x-2010

I BRIGIE (TPO) Br7kEH

Thermoplastic polyolefin(TPO) sheets for waterproofing

GEFE IR

XK X KX K-X KB XK X X=X K -X X ELfE

GE
s A BSHE E E S AR

GB 12952-2010
{E5GR1 2052-2003

RPN =TS =
B OEH Ox & O

© 2011 FM Approvals. All rights reserved.

BB (PVC) BhAkER

Polyvinyl chloride (PVC) plastic sheets for waterproofing

(EFB AR

XK KKK X-X XK X XK K K=K X=X X ELE
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FM Approvals

Influencing Standards

e CWA would like to cooperate
with FM Approvals

— setting up a fire resistance
test lab for roofing systems

— developing hail resistance
test, metal roof wind uplift
test, and solar roof wind
uplift tests

— currently working on FM
4471 for standing seam
roofs.

© 2011 FM Approvals. All rights reserved.



China (March 2010)

FM Approvals

e Fire Extinguishing Fusible Alloy Link General
Requirement with a desighated code of GA 863-2010 on
March 8. This compulsory standard took effect on April 1,

2010.

* “Foreign standards like FM 2031:2001 Approval
Standard for Heat Responsive Links for Fire
Protection were used for reference to draft the standard,;
a standard which has integrated with the international
fire standards, and reached the advanced international
level.”



Influencing Standards

FM Approvals

EEA

Candidate

© 2011 FM Approvals. All rights reserved.



How to get the CE Mark in Europe?

FM Approvals

Notified Body Approval Body

Test and Certify to hEN Develops EOTA Standards

Standards and
Test and Certify

FM Approvals is number
1725 FM Approvals is a member of

EOTA
Currently over 2,231 NBs Currently 44 members

© 2011 FM Approvals. All rights reserved.



FM Approvals

EOTA
(European Organization for Technical Approvals)

FM Approvals® .
- FM Approvals is the first @
organization to have published

via EOTA a fire protection
E u ro p e an Stan d ard fo r Common Understanding of Assessment Procedure
“innovative product” (ESFR ) e e e ol M 82

CUAP 11.03/03

Early Suppression, Fast Response (ESFR), K202,

Upright and Pendent Automatic Fire Sprinkler

« Working on extending ESFR
EOTA standard, as well as
developing an new EOTA
standard for Extended

Coverage Sprinklers

© 2011 FM Approvals. All rights reserved.
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FM Global

e Codes & Standards

e The drivers

 What we're doing, worldwide

© 2011 FM Approvals. All rights reserved.



FVl Appravals Codes & Standards

e LI ‘ : ‘. ..F
INTERMNATIOIRAL | 3
STANDARD ( =)
'r' - | I
i = | ~
N w
- -.
]

>cil. 2005

Nafignul Bjyiﬂdmgj
ode of India 2005

J noon




mapprovals  BUIlAING Codes - Traditional Elements

OAQIV ORTAAG
—

IUDA

DE
INCENDIO




maprvas BUIIAING Code Performance

The slaughterhouse and the deboning unit
to be shut down

closing down the slaughterhouse and the
deboning unit in  at the end of June 2008.

The reason for the decision is the need for adjustment of
capacity to a lower number of slaughterings, as the surplus
slaughterings have disappeared after the two large fires in
2007.




ers...

With

FM Approvals

© 2011 FM Approvals. All rights reserved,



FM Approvals

Barrier to Risk Improvement

“Not Required by Code = Not Needed”



FM Approvals

What do our Clients say?

e Protect value - avoid loss
e Regulatory and norms environment

e Competitive disadvantage



International Codes & Standards Group
FM Approvals ( |CSG)

2011 Hire
China

Brendan
MacGrath

Johnson Paris

Johnston

2011 Hire
India

Adr
Mierzwa
Melbourne

© 2011 FM Approvals. All rights reserved.




FM Approvals

Mission

e Codes
— Regulatory recognition
— Property resilience
— Requirements, options, incentives
e Standards
- FM Global standards widely accepted

— Work to close gaps

© 2011 FM Approvals. All rights reserved.



Regulatory recognition...

FM Approvals

O
Symposium on Modern Storage Sprinkler Technology

FM Global FM Global
Property Loss Prevention Data Sheets 2-0 Property Loss Prevention Data Sheets 8-9

March 2010

S xmber 201
Page 1 of 114 September 2010

Page 1 of 66

INSTALLATION GUIDELINES FOR AUTOMATIC SPRINKLERS
STORAGE OF CLASS 1, 2, 3, 4 AND PLASTIC COMMODITIES

AeriL2006 | NBR 10897

Protecédo contra incéndio por

— chuveiros automaticos
ABNT - Associagao
Brasileira de
Normas Técnicas

© 2011 FM Approvals. All rights reserved.
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FM Approvals

FM Global Resources

‘2 FM Global Homepage - Microsoft Internet Explorer

File Edit Wiew

Favorites

Tools  Help

@Back - @ - |ﬂ @ _-_;j /-:) Search ‘-‘::.;’Favnrltes

€«

Address (& htep: ffw. fmglobal. comy

2011 FM Approvals. All rights reserved,

About Us Our Approach

Products and Services

Contact Us

Knowledge Center

INSURANCE WORLDWIDE Q

WELCOME TO FM GLOBAL

Ye are a leading commercial insurance company
that forms long-term partnerships with our clients to
support risk management objectives through a
unigue combination of engineering, underwriting
and claims. ¥We work to ensure business continuity
and safeguard our clients' properties with
seamless, worldwide coverage and property loss
prevention engineering solutions

» Learn More

Latest News
arch 18, 2010
oimimercial Property Insurer FM Global
ports 2008 Results

hrch 9, 2010
fi Global's 175-vear Legacy of Common
rpose Cited in Mew Leadership Book

/ FM Global's 2008 An
financial statamants |

[ ]

@ KNOWLEDGE AND INNOVATION

Ideas and Insights
» Reason Magazine
Fr Global's quartarly clisrt magazine

il reason]

» Partnership in Knowledge
Commentary on risk and giobalization
e HARVARD

' BUSINESS
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