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“We have many critical groups in FM Global 

but I put this team up there as one of the most 

mission-critical. Seeing its success gives me 

confidence that we will be relevant globally 

for many years. When I hear how clients are 

finding it much easier to build to HPR 

standards in some parts of the world, that’s a 

great credit to the power of our codes, 

standards and approvals strategies.”

MALCOLM ROBERTS, EXECUTIVE VICE PRESIDENT 

“IC&S has made significant strides in Asia, 

particularly in India and China, where we 

actively participate and cooperate with 

code-making bodies. The knowledge transfer 

is making a real difference in these countries, 

and the relationships IC&S has established 

are testament to the real value they bring to 

the table. I’m extremely excited for their 

future here, particularly now that we have the SimZone available 

in the new FM Global Centre in Singapore.” 

DAVID JOHNSON, REGIONAL SENIOR VICE PRESIDENT, ASIA OPERATIONS

“IC&S has proved to be a real game changer for 

FM Global across the entire EMEA/APAC 

[Europe, Middle-East and Africa/Asia Pacific] 

region. Their work has helped raise awareness 

of the importance of proactively managing risks 

and has leveraged scientific data to support the 

development of more robust local codes and 

standards. This work has been particularly 

useful in complementing our market entry strategies by establishing 

FM Global as a true thought leader in its field of expertise.”

STEFANO TRANQUILLO, DIVISION MANAGER, EMEA DIVISION

“The work conducted in Australia in the arena 

of codes and standards provides a significant 

competitive advantage. Over the last 25 years, 

we have worked together to successfully 

integrate FM Global’s latest sprinkler technol-

ogy and cost-effective fire solutions directly 

into the Australian Sprinkler Standard, which 

gives FM Global substantial credibility in the 

marketplace and makes Australia a safer place to live.”

PAUL MAY, DIVISION ENGINEERING MANAGER, AUSTRALIA OPERATIONS

“IC&S has made significant advances in 

Latin America, particularly in Mexico and 

Brazil, where we actively participate and 

cooperate with sprinkler associations and 

manufacturers to influence codes and 

standards within the government. During the 

last three years, we’ve seen a great advance in 

the education of designers and installers. The 

future looks very promising with codes and standards properly 

adopted in our countries.” 

DAVID MORALES, VICE PRESIDENT, OPERATIONS ENGINEERING  
MANAGER, LATIN AMERICA OPERATIONS

A MISSION SHARED
The interaction between FM Global’s International Codes & Standards (IC&S) 
group and its operations offices embodies the effectiveness of collaboration 
and commitment. These comments from Executive Vice President Malcolm 
Roberts and four of our operations executives are testament to the importance 
of Global Connections and Local Actions.
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Our mission calls for more than ordinary 

teamwork because the approach to the 

issues we address is different, sometimes 

dramatically so—in each region of the 

world, based on government, culture and 

level of urbanization. One goal in 2018 and 

again this year, is to find the commonalities 

between those different approaches and 

maximize existing synergy where possible. 

Within FM Global, we want to strengthen 

our connections and communication with 

our operations offices, where everything is 

local—and particularly with division 

engineering managers on strategy, and with 

operations chief engineers on technical 

issues. The client service teams and field 

engineers based in those offices are the 

main pipeline to our policyholders, whose 

role is to implement our recommendations, 

thereby helping to improve protections and 

influence existing standards.   

Outside of FM Global, we continue to 

make and strengthen connections with 

governmental agencies, in academia and 

research communities, and among 

lobbying and advocacy groups to drive 

changes that reflect better knowledge and 

understanding of the risks.

In this report, we point to several notewor-

thy 2018 achievements toward that end. 

Our ties in the United Kingdom created 

opportunities to share FM Global research 

and contribute to governmental hearings 

that brought about the passage of new 

national safeguards to regulations and 

codes for building materials. You will find 

more specifics in our U.K. report section. 

Elsewhere, the tenacity of our team and our 

partners in Brazil was elemental to the 

adoption of São Paulo’s comprehensive fire 

code as a national model code; more specifics 

appear in our profile pages on Latin America. 

We also contributed to major strides in fire 

education in Brazil—something that we hope 

can be replicated elsewhere.

In China, Rachel Yin, Ph.D, assistant vice 

president, senior codes and standards 

consultant, has made such a positive 

impression that she has been invited to 

numerous government meetings. 

FM Global research is the underpinning 

of all these advances. Be sure to see our 

feature piece about our research capabili-

ties, and how scientific research drives 

everything FM Global does as an organiza-

tion on behalf of its clients. 

When we look back, we see how far we 

have come in the past 12 months—a year 

in which we introduced the first annual 

International Codes and Standards 

Advocacy Award, presented in 2018 to 

Colonel Cassio Armani, retired fire chief 

of São Paulo, Brazil. Col. Armani, 

currently a professor of fire safety, 

exemplifies the power of communication 

to effect positive change. Fire safety is his 

life’s work, and I can think of no better 

recipient for our inaugural award.

Finally, we made some new additions to our 

team in 2018, as we welcomed codes and 

standards consultants Felipe Melo and 

Srikanth Yajjala to our ranks. I like to think, 

however, that through our global outreach, 

we have added many others to our expand-

ed team. As a core group of six people, we 

see ourselves at the nexus of a broad 

communications network whose message 

about the impact of property protection on 

people’s lives, jobs and businesses, the 

environment and the economy, hits home 

wherever it’s delivered. 

Christopher Wieczorek, Ph.D.
VICE PRESIDENT, MANAGER, 

INTERNATIONAL CODES AND STANDARDS

The mission of this group is global in every context. We know that the 
properties of fire do not change by geography; the hazard is the same every-
where—yet codes and standards are not. Our ultimate aim is to see that fire risk 

is minimized around the world, through the application of best practices and 
proven solutions. Naturally, this is an undertaking that requires a network 
of collaborators—within the FM Global organization and throughout 
the labyrinth of countries and jurisdictions around the world. Thus, the 
theme of this year’s report: Global Connections. Local Actions. 
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IN 2018, CHINA ENACTED THE MOST 

substantial realignment of its fire system 

since 1949 with the formation of the 

Ministry of Emergency Management 

(MEM), which will oversee all of the 

country’s fire and rescue services (which 

were previously under military and police 

authority). Two parallel divisions were 

created. The Bureau of Fire and Rescue, a 

new civil servant system, will be respon-

sible for firefighting, inspections, and 

enforcing codes and standards; the Fire 

Prevention and Management Department 

will coordinate with other government 

ministries and have codes and standards 

functions. The four fire research institutes 

previously under the Ministry of Public 

Security—in Tianjin, Sichuan, Shenyang, 

and Shanghai—will report to the Bureau of 

Fire and Rescue.

With the fire service now separated from 

the military, some industry organizations 

may play a more important role in fire 

safety, and FM Global is closely involved 

with those organizations. In September, we 

co-sponsored the 2018 China Industry Fire 

Conference, which attracted more than 800 

attendees. Vice president and manager of 

research Louis Gritzo, Ph.D., gave a 

keynote speech on “New Solutions for 

Industrial Fire Protection”; Christopher 

Wieczorek, Ph.D., vice president and 

manager of International Codes & 

Standards (IC&S), and Rachel Yin, Ph.D., 

assistant vice president, senior codes and 

standards consultant, participated in a 

panel discussion titled “One Belt, One 

Road: New Opportunity and Mission for 

China Fire Protection Industry,” which 

helped spread our message to a wider 

audience in the fire safety field.

Because of the overhaul of the fire system, 

most of the work on codes and standards 

revision was on hold in 2018, though  

FM Global continued consulting with 

many organizations to strive for progress. 

We finished our research project with the 

Tianjin Fire Research Institute (TFRI) on 

the Evaluation of Fire Hazard in Class D/E 

Warehouses, which focused on updates to 

GB50016 (the Code of Design on Building 

Fire Protection and Prevention), and 

organized a panel review with 10 highly 

respected Chinese fire safety experts, 

including many code committee members. 

(As a foreign company, FM Global cannot 

be a member of the committee.)

There were also notable changes in 

sprinkler standards. New versions of 

GB50084, the Code for Design of Sprin-

kler Systems, and GB50261, the Code for 

Installation and Commissioning of 

Sprinkler Systems, were enacted on 

January 1, 2018. During the past six years, 

IC&S worked closely with the Tianjin and 

Sichuan Fire Research Institutes on the 

standards; many of FM Global’s comments 

were incorporated in the new codes.

“Even with the significant change of the 

fire system in 2018, there are still some 

uncertainties,” Yin says. “Everyone is 

waiting to see how it will affect the normal 

work process. But despite all the changes, 

our focus is to work closely with the TFRI 

and the codes and standards committees so 

our voice can be heard.”

Elsewhere in Asia, IC&S built a relation-

ship with the Indonesia Fire and Rescue 

Foundation (IFRF) through our participa-

tion in the Confederation of Fire Protection 

Associations-Asia. (Indonesia is one of the 

few Asian countries that readily adopts 

U.S. standards.) IFRF manages standards 

use, training and certifications, and 

cooperates with the Indonesia Fire Service 

Association, which includes 582 fire chiefs 

and approximately 36,000 members 

throughout the Indonesian Archipelago. 

FM Global is working with the IFRF to 

move forward with the adoption of         

FM Global Property Loss Prevention 

Data Sheets in 2019. 

CHINA
New opportunities in an evolving nation
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ABOVE LEFT: Louis Gritzo, Ph.D., vice president, 
FM Global research manager, gave a keynote 
speech at the 2018 China Fire Industry Conference.

ABOVE RIGHT: Rachel Yin, Ph.D. (second left) 
and Christopher Wieczorek, Ph.D. (center) 
participate in the panel discussion titled “One 
Belt, One Road: New Opportunity and Mission for 
China Fire Protection Industry” at 2018 China Fire 
Industry Conference.
 
AT LEFT: Ceremony for the establishment of China 
Fire and Rescue (under Ministry of Emergency.
Management) on Nov. 9, 2018 at the Great Hall of 
People in China.
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“Even with the significant change of the fire 
system in 2018, there are still some uncer-
tainties. But we will work closely with the 
codes and standards committees so our 
voice can be heard.”

RACHEL YIN, PH.D., ASSISTANT VICE PRESIDENT,  
SENIOR CODES AND STANDARDS CONSULTANT, FM GLOBAL



THROUGHOUT EUROPE,  

International Codes & Standards (IC&S) 

is stressing cooperation and the belief that 

shared fire prevention concepts have the 

potential to benefit all countries.

In Poland, the newly established sprinkler 

society, Polskie Instalacje Gasnicze, offers 

a great opportunity to coordinate the con-

versation on the effectiveness of sprinkler 

protection in industrial and commercial 

buildings. This work will allow IC&S to 

join with the local fire sector and more fully 

understand the codes landscape in Poland, 

which will foster an opportunity to share 

our knowledge and promote the inclusion of 

sprinklers into the code.

In Germany, a new study examined the 

use of sprinklers versus firewalls. Tom 

Roche, assistant vice president, senior 

codes and standards consultant, explains 

that “this work was aimed at bringing 

one of the myths around sprinklers—

cost—into sharp focus. A theme that 

we have seen in other countries is that 

people raise the cost of sprinklers as 

a barrier to their consideration. In this 

study, we explored the options within 

German building codes that have provi-

sions for larger compartment sizes when 

sprinklers are used in warehouse and 

production buildings. 

“Then we compared the build and mainte-

nance costs of these variables,” Roche says. 

“The findings are remarkable—they highlight 

that the use of sprinklers can offer savings in 

construction budgets, increases in available 

storage space, and comparable maintenance 

expenses. This study will be important for us 

to launch into the market with our Frankfurt 

operations to help drive an enlightening pre-

sentation to help people consider sprinklers 

in a new light. It will move the conversation 

from insurance benefits into the realm of 

construction cost and operational efficiencies 

from additional space. This will enable us 

to layer on the added benefits of long-term 

resilience.” Frank Drolsbach, the operations

USE OF SPRINKLERS CAN OFFER

savings in 
construction 
budgets

comparable 
maintenance 
expenses

increases 
in usable 
space

EUROPE
Driving awareness and sharing knowledge
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“Sprinkler standards have steadily consolidat-
ed through collaboration, and we can strive 
to ensure that differences between FM Global 
Property Loss Prevention Data Sheets and 
regional standards are minimized.”

TOM ROCHE, ASSISTANT VICE PRESIDENT,  
SENIOR CODES AND STANDARDS CONSULTANT, FM GLOBAL



engineering manager in Frankfurt, says 

that “the conclusions from the study will 

be very new for many of our clients and the 

industry and will positively influence the 

reputation of automatic sprinkler protection 

in our marketplace.”

FM Global’s goal of convergence in Europe 

has spread among sprinkler proponents. 

Roche notes that he has made “presenta-

tions at the Fire Sprinkler 2018 Conference 

in Stockholm and on cladding to the Italian 

Chapter of the Society of Fire Protection 

Engineers. In Stockholm, I explained how 

our business risk consulting approach con-

tributed to a decision to install sprinklers in 

a large client facility in Italy to enhance the 

resilience of their supply chain. This also 

RISK LOSS COSTS, SPRINKLERED VS. UNSPRINKLERED

enabled me to reinforce the positive role 

our field engineers provide in supporting 

the project. And I have promoted connec-

tions with organizations in the Netherlands 

to ensure that the intent of FM Global Data 

Sheets is understood.”

IC&S has also bolstered its operational and 

approval activities. In Frankfurt, Drols-

bach is working closely with the German 

Insurance Association to drive awareness 

and provide input into discussions. And 

he is supporting his local operations chief 

engineer to contribute to the European 

Standard, which sets requirements and 

makes suggestions for the design, instal-

lation, and maintenance of fire sprinkler 

systems. “Sprinkler standards have steadily 

consolidated through collaboration,” Roche 

says, “and we can strive to ensure that 

differences between FM Global Property 

Loss Prevention Data Sheets and regional 

standards are minimized.”

Roche concludes that FM Global’s chal-

lenges in Europe and worldwide are very 

similar. “The codes are different, but from 

the work we have conducted through 

our extensive partnerships, there is the 

opportunity to export these insights and 

tackle the misconceptions and the costs-

and-effectiveness arguments in a range of 

countries. The important thing is to use 

these resources in the context of the local 

procedures and codes.”

The newly formed Polskie 
Instalacje Gasnicze will work as 
an advocate for positive change 
to the country’s fire code.

LEFT: FM Global Property Loss 
Prevention Data Sheets are 
driving the use of large orifice 
storage sprinklers in Europe.

RIGHT: Global trends continue to 
show the benefit of sprinklers.
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IT IS SAID THAT KNOWLEDGE IS POWER. 

In India, the International Codes and 

Standards (IC&S) team strives to promote 

fire protection initiatives by sharing 

important data and forming strategic 

alliances.

One of FM Global’s partners, the Fire Loss 

Prevention Forum of India, is a knowledge-

sharing platform which brings together 

central, state, and local authorities with 

scientists, researchers, academicians and 

other experts to discuss ways to reduce fire 

risk. In November, the Forum issued a 

white paper on “Loss Prevention in 

Thermal Power Plants,” which aimed to 

raise awareness of the potential dangers in 

the operation of thermal power plants and 

the risk management needed to ensure the 

plants are more resilient.

The Forum, in collaboration with IC&S, 

also launched a new website, flpfi.com. 

Srikanth Yajjala, codes and standards 

consultant, says that the website “features 

news and stories related to fire incidents in 

India and worldwide and gives us an 

opportunity to share vital information with 

the public and the entire fire protection 

fraternity in India. The website will 

increase the demographic reach and 

improve the credibility of the Forum, and 

provide easy access to the fire safety 

regulations in the country’s 29 states and 

seven union territories. Some common 

myths and facts about automatic fire 

sprinklers have also been addressed to help 

educate firefighting professionals.”

The website is indicative of FM Global’s 

prominent role in India’s fire prevention 

community. IC&S is part of the executive 

committee of the National Association of 

Fire Officers (NAFO) and chairs the Codes 

& Standards Committee of the Fire & 

Security Association of India (FSAI), 

which advocates for the implementation of 

the updated and expanded National 

Building Code (NBC 2016), which was 

adapted by the Bureau of Indian Standards 

(BIS) in 2017. Most significantly, IC&S is 

a member of all of the BIS committees that 

deal with fire safety codes and standards: 

the Fire Safety Sectional Committee; the 

Fire Fighting Sectional Committee; and the 

Panel for Fire Protection, which is 

responsible for revising the chapter on Fire 

& Life Safety of NBC 2016.

To further the utilization of the new code, 

the BIS has conducted educational 

workshops throughout India; some states 

have revised their fire safety regulations 

and others will soon enact them.  

FM Global has helped to further the 

adoption of the code in conjunction with 

the Fire & Security Association of India. 

IC&S also works closely with key Authori-

ties Having Jurisdiction (AHJ), including 

fire chiefs, to promote the understanding of 

new clauses and their limitations, drawing 

on data from FM Global Property Loss 

Prevention Data Sheets.

Elsewhere, as part of a consulting agree-

ment between FM Global and the National 

Fire Service College (NFSC), we have 

provided the NFSC with designs, drawings 

and a list of essential equipment for the 

construction of a new training facility. The 

knowledge center will include a sprinkler 

riser lab, a fire pump lab, and an automatic 

fire sprinkler lab. NFSC hopes to start 

building in 2019.

The updating, effective implementation, 

and knowledge dissemination of codes and 

standards is a unique challenge in India, 

with its discrete states and territories. 

IC&S will continue to engage with clients 

and officials and seek new partnerships to 

improve fire loss prevention measures 

throughout the country.

10
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ABOVE LEFT: “Loss Prevention in Thermal Power 
Plants,” a white paper published by the Fire Loss 
Prevention Forum of India, is one example of the 
strength of collaboration to raise awareness and 
initiate positive change.

ABOVE RIGHT: The Forum’s new website,  
flpfi.com, will increase the demographic reach of 
the organization, providing easy access to India’s 
fire safety regulations.

AT RIGHT: A celebration with the architects  
of the Forum’s first white paper.

29
states

7
union territories

FIRE REGULATION MAPPING 
ABILITIES NOW AVAILABLE IN

LOSS PREVENTION IN THERMAL POWER PLANTS
NOVEMBER 2018
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“The new website will feature news and 
stories related to fire incidents in India and 
worldwide and give us an opportunity to 
share information with the public and the 
entire fire protection fraternity in India.” 
SRIKANTH YAJJALA, CODES AND STANDARDS CONSULTANT, FM GLOBAL



IN 2018, INTERNATIONAL CODES  

and Standards (IC&S) advanced its 

mission in Latin America through its  

vital partnerships and education and 

advocacy efforts.

In Brazil, FM Global worked with Instituto 

Sprinkler Brasil (ISB) and the National 

Secretariat of Public Security (SENASP) 

to foster the development of a distance-

learning program. Marcelo Lima, assistant 

vice president, senior codes and standards 

consultant, says, “In 2018, we reached 

more firefighters than we had trained since 

the start of our Codes & Standards work in 

Latin America in 2009. SENASP, which 

runs the distance-learning courses for all 

public defense forces (including firefight-

ing personnel) in Brazil, is making efforts 

to convince the 27 state fire departments to 

include the ISB sprinkler distance-learning 

course in the regular curriculum of state 

fire protection academies.” The CFSC also 

hopes to establish a master’s program in 

fire engineering at Inmetro, the National 

Institute of Metrology Standardization and 

Industrial Quality, and develop a fire 

protection program at their facility in 

Xerém, Rio de Janeiro.

Significant progress was made in  

December when the São Paulo State  

Fire Protection Law Decree was signed. 

Though it is a state fire code, it will likely 

have a far-reaching effect, since Brazil’s 

other states usually follow the lead of its 

most populous state. The key revisions 

include the requirement of certified fire 

protection equipment and empowering the 

fire service to inspect and eventually fine 

and/or close irregular buildings. The 

Brazilian Sprinkler Association (ABSpk) 

encouraged other important associations 

to sign a legal letter inviting then-Gover-

nor Márcio França to approve the law. 

With the support and influence of retired 

fire chief Colonel Cássio Armani (the first 

recipient of the FM Global International 

Codes and Standards Advocacy award; 

see sidebar on page 19), the letter was 

delivered and contributed to the enactment 

of the law.

Concurrently, a new model fire code, 

which recommends uniform provisions 

for most Brazilian states, has been 

approved by all of its participants, 

including the National League of Military 

Firefighters (LIGABOM). But SENASP 

must sign the code; the 2018 presidential 

elections and the expected change of staff 

in all ministries and secretariats have 

delayed the resolution. The push for the 

adoption of the code will resume in the 

first quarter of 2019, when the new 

appointees are in place.

The 2013 fire at the Kiss nightclub 

heightened the urgency for new safety 

measures, and a fire at the National 

Museum in Rio de Janeiro in September 

2018 reinforced the need for sprinklers. 

“We have monitored the number of times 

the term ‘sprinkler’ has been mentioned in 

the general press since the fire, and the 

numbers surprised us,” Lima says. “Most 

of the references to sprinklers were very 

good, and we believe the work to publicize 

sprinklers is starting to pay off. On the 

LATIN AMERICA
Celebrating breakthroughs  
in Brazil and Mexico
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“In 2018, we reached more firefighters than we had 
trained since the start of our Codes & Standards work 
in Latin America in 2009.” 

MARCELO LIMA, ASSISTANT VICE PRESIDENT,  
SENIOR CODES AND STANDARDS CONSULTANT, FM GLOBAL



negative side, the agency that 

regulates cultural vintage buildings, 

the National Institute of Historic and 

Artistic Heritage, has published new 

regulations which are not favorable to 

sprinklers, reflecting a prevailing 

impression by museologists that 

sprinklers and art do not mix well. 

IC&S is continuing its efforts to 

counteract these positions and, on the 

positive side, two prominent muse-

ums in Brazil that are being rebuilt 

(Museum of the Portuguese Lan-

guage) and renovated (Paulista 

Museum) will install sprinklers. 

ABSpk is involved in the first project, 

providing pro bono project review to 

ensure that the sprinkler systems are 

properly designed and installed.”

There were also some notable 

developments elsewhere in Latin 

America. The Mexican Sprinkler 

Association (AMRACI) produced 

local installation standards (including 

a fire pump benchmark) and is now 

working with the National Council of 

Fire Safety (CONAPCI ) to introduce 

sprinkler requirements in NOM 002, 

the standard that regulates workplace 

safety in Mexico. “This was a 

considerable victory,” Lima says, “as 

AMRACI had never participated in 

the revision committee. AMRACI 

continues to have a very successful 

professional certification program. 

And Mexico, Brazil, and Colombia, 

with several other Latin American 

countries, are discussing the creation 

of a Latin American Fire Safety 

Network, which could be established 

in 2019.”

In Colombia, IC&S signed a member-

ship agreement with the National Fire 

Sprinkler Association (ANRACI). 

Felipe Melo, codes and standards 

consultant, says that the partnership is 

“a great opportunity to contribute our 

knowledge and development of codes 

and standards work.”

PARTNERSHIPS IN LATIN AMERICA
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IN THE UNITED KINGDOM, discus-

sions about fire risk and protection continue 

to be driven by the tragic fire at London’s 

unsprinklered Grenfell Tower. A govern-

ment study focusing on high-rise residenc-

es—“Building a Safer Future: Independent 

Review of Building Regulations and Fire 

Safety”—was delivered by Dame Judith 

Hackitt in May. The executive summary 

noted that “the current system of building 

regulations and fire safety is not fit for 

purpose and that a culture change is 

required to support the delivery of buildings 

that are safe, both now and in the future.”

The review proposed a thorough regulatory 

approach for high-rise residential buildings 

through a new Joint Competent Authority, 

which would encompass fire safety, improve-

ments in the design process, a coordinated 

approach to recording fire safety information 

and changes through a building’s lifespan, 

plus the testing, marking, and traceability of 

construction materials.

At the close of 2018, the government 

announced its plan to respond to the study 

and enacted a ban on the use of combus-

tible materials in the external walls of 

high-rise residential buildings. Most 

significantly, it launched a wide-ranging 

technical review of the Regulatory 

Guidance that supports building regula-

tions in England and, for the first time, 

considers the potential to include elements 

of property protection within the code.

To many observers, the pace of change is 

slow and limited to high-rise residential 

buildings. But Tom Roche, assistant vice 

president, senior codes and standards 

consultant, says “there has been a tremen-

dous amount of work prompted by the 

response to the review within the fire and 

construction sector, concentrating on 

competency and training. The Ministry 

team has grown enormously—they are 

approaching 200 members. The technical 

policy team has grown in anticipation and 

to support a full technical review in 2019. 

Change is coming and will impact the 

entire built environment.”

Officials are also debating the prioritiza-

tion of regulating combustible materials 

on high-rise residential buildings, while 

many of them are acting to install 

sprinklers. Roche says “the debate has 

been dominated by various elements: 

construction supplies, such as aluminum 

composite material (ACM) cladding, 

sprinklers, defend in place policies, exit 

stairs, fire doors, etc. It is a matter of 

something needing to be retrofitted—

sprinklers—because it will improve the 

situation versus something that should 

not have been there in the first place—

ACM cladding [457 high-rise buildings 

have those materials].” Several projects 

are retrofitting sprinklers into high-rise 

buildings, and new development plans 

have been updated to include sprinklers. 

Local authorities are pressing for 

government help with the cost of 

installing sprinklers, though officials  

are reluctant to act.

Businesses also need a greater awareness of 

the issues; the discussions may center on 

high-rise residential buildings, but new 

codes will impact the overall built environ-

ment. This prompted the Business Sprin-

kler Alliance (BSA) to launch a campaign 

to publicize their wide-ranging concerns. 

To that end, International Codes and 

Standards (IC&S) continued its work on 

the Building Code Ranking project, which 

collects information from codes in use 

worldwide to minimize the risk of fires and 

natural disasters. The input from many 

European partners regarding the use of 

sprinklers emphasizes commonalities 

between codes and regulations, which helps 

FM Global clients understand the require-

ments for sprinklers in different countries.

In 2019, IC&S “will work with the BSA to 

alter the perception of the impact of fire on 

businesses,” Roche says, “which tends to 

underestimate damage and overestimate 

the ability to recover, to find a balance for 

a convergence of life safety efforts and 

property protection. And we will tirelessly 

address the myths around sprinklers, 

vis-à-vis water damage, cost, and suitabil-

ity, targeting building developers and the 

architect community through conferences, 

training events, social media campaigns, 

and publications.”
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UNITED KINGDOM
Signs of progress in the wake  
of the Grenfell Tower fire



457 high-rise buildings in 
the U.K. use hazardous 
ACM cladding

ABOVE: Lou Gritzo, Ph.D. answers questions 
during a “Supporting the Next Generation of Risk 
Communication Professionals“ session at the UR 
Forum.

In May 2018, FM Global was a prominent partici-
pant at the Understanding Risk (UR) Forum held in 
Mexico City. The UR organizers describe the bien-
nial event as a gathering of a “global community 
of experts and practitioners [who are] active in 
the creation, communication, and use of disaster 
risk information.” Attendees included profession-
als from the private, public, nonprofit, technology, 
and financial sectors. In all, 1060 representatives 
from 101 countries participated.

Christopher J. Wieczorek, Ph.D, vice president 
and manager of International Codes & Standards, 
Thomas Roche, assistant vice president, senior 
codes and standards consultant, and Harold 
Magistrale, Ph.D, principal research scientist, 
geological sciences, led a technical session on 

“Understanding Cascading Events: Earth, Wind and 
Fire.” In addition, Louis Gritzo, Ph.D, FM Global 
vice president, research division manager, was 
part of the steering committee that hosted a ses-
sion titled “Supporting the Next Generation of Risk 
Communication Professionals,” which focused on 
interdisciplinary training to integrate knowledge 
from multiple disciplines.

A scholarship supported by IC&S made it possible 
for young people to attend the conference.

A brief history of the Fire Sprinkler

DEFLECTOR PLATE

FRAME

TEMPERATURE 
SENSITIVE 
GLASS BULB

SEALING 
ASSEMBLY

The first practical sprinkler 

head was invented by piano 

maker Henry Parmalee. Although 

there were sprinklers prior to 

this, Parmalee is noted as the 

first inventor of the practical 

automatic sprinkler system. 

Sprinklers have been 
around for a long time 
and they have a proven 
track record in effectively 
controlling the spread 
of a fire. Standards for 
the manufacture and 
installation of sprinklers 
started in the late 
1800’s and to this day 
sprinklers and standards 
are continually being 
developed. 

During the 1930s and 40s, glass 

bulbs, which were designed to 

sense room temperature and 

therefore fires, were developed for 

use in sprinkler heads. The bulbs 

were designed to break at a certain 

temperature to release water. 

During the 1950s, the sprinkler 

design was developed further 

and now included a spray 
sprinkler head. The design was 

used to ensure greater water 

diffusion. 

In the 1980s, the Early Suppression 

Fast Response Sprinkler was 

developed. Introducing faster acting 

and larger orifice sprinkler heads, 

the new sprinklers were ideal for 

the latest trend for large and high-

ceilinged warehouses. 

At the turn of the 
century, sprinklers 
were designed to 
protect storage 
buildings with ceilings 
up to 13.5 metres high. 

REACTIVE 
TO FIRE

NON-REACTIVE 
TO SMOKE

1870s 1950s 1980s 2000s
1900s 1930s - 

1940s

In the early 1900s, 
the standards on the 
installation of automatic 
sprinklers were developed. 

A sprinkler system is a highly effective 

method of controlling a fire and in 99% 

of cases can control a fire. 

Sprinklers work by detecting when a 

fixed temperature is reached – typically 

68 degrees Celsius. Once a room 

reaches this temperature, the 

sprinkler bulb breaks and water is 

released from the sprinkler head. 

Unlike common myths, sprinklers are not 

affected by smoke, and only the sprinkler 

closest to the fire will operate. Research 

has shown that when installed, 

sprinklers save lives, protect assets, 

save money and are highly effective. 

Anatomy�of�a
Fire Sprinkler

How 
does a 
sprinkler 
work?

1

The sprinkler head is installed into a network of pipes. The pipes are filled with water that is pressurised from the mains supply or a pump.

A sprinkler head comprises of a thermal element and deflector plate on an automatic sprinkler system.

As the temperature increases, the liquid inside the bulb starts to expand.

The fluid inside the thermal element expands to the point where the bulb breaks. As soon as the glass bulb breaks, the plug is ejected and the water is released.

As soon as the plug is ejected, the pressurised water flows down through the sprinkler head, hits the deflector and is sprayed over the fire. The water cools the air and starts to bring the fire under control.

The thermal element ensures that only the sprinkler head reaching a certain temperature ejects water.
Only if the fire continues to grow and the ceiling temperature continues to rise in other parts of the room will further sprinklers start operating.

The sprinkler will continue to control the fire until the fire service arrives and the fire is completely extinguished.

The plug in the sprinkler head stops any water escaping.
The plug is held in place by the thermal element. The thermal element in most sprinklers is a glass bulb filled with a compressed temperature controlled liquid.
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Sprinkler Myths and Misconceptions Sprinklers are effective Sprinklers are reliable

>����A�fire�detection�system�provides enough protectionFire detection systems (including domestic smoke alarms) save lives by providing a warning of fire, but can do nothing to control or extinguish a growing fire. Sprinkler systems can be connected to an alarm monitoring company, which will contact the fire service immediately.
>     When one sprinkler goes off, they all go off

Only the sprinkler heads in the immediate vicinity of a fire will operate. Research carried out over 20 years shows that 80% of fires are controlled or extinguished by 

the operation of fewer than six sprinkler heads.

>����Water�damage�from�a�fire�sprinkler�system�will�be�more�extensive�than�fire�damageAs only the sprinkler heads over the fire deliver water, any damage from a fire sprinkler system will be far less severe than the damage that would have been caused by water from firefighters’ hoses.
Modern sprinklers operate very quickly to release 45 – 200 litres of water per minute, compared to 700 – 4000 litres per minute discharged by fire service hoses and jets.

>����Sprinkler�systems�are�notpractical�in�cold�climates,�thepipes will freeze and causewater�damage
The sprinkler installation standards include a range of measures which can be incorporated in systems to prevent low temperatures impacting on the operation of sprinklers should there be a fire.

>����Fire�sprinkler�systems�are�expensive�to�maintainSprinkler systems must be inspected, tested, and maintained to ensure a high degree of reliability. They need annual servicing which costs between £100 - £500 depending on the size of the system.

One of the most efficient�and�effective�ways to reduce the impact of fire is by ensuring that when one starts it is quickly extinguished so that the threat to occupants and damage is minimised. Fire�sprinkler�systems�do�just�this!

During a fire, heat is generated and the temperature at ceiling height starts to rise.

The evidence shows that sprinkler systems have an operational reliability of 94%. When they operate they extinguish or contain the fire on 99% of occasions (across a wide range of buildings).

Fire�sprinklers�reduce�fire�damage on average by 50-75% and reduce financial loss from fire to one sixth.

The thermal element is controlled by ceiling temperature and is not activated by smoke.

High rise residential is just  

the tip of a much deeper problem

Introduction

Businesses are made increasingly aware of the 

need to deal with the potential disruption from 

cyber and flood risks. However, at the same time, 

fire remains the leading cause of commercial 

property loss. Therefore, resilience to the threat of 

fire also needs to be seriously considered.  

Having sprinklers fitted protects businesses in the 

long run, safeguarding them against potentially 

disastrous losses, which amount to £2 . 4m each 

day across the UK. But this does not include 

other factors such as disruption to productivity, 

Large fires in industrial and 

commercial properties in the UK 

occur on a regular basis. Even if 

a business survives the incident, 

there will be impacts on trading, 

profitability and reputation, as well 

as negative impacts up and down 

its supply chain and environmental 

implications. 

The Benefits of 

Sprinkler Systems

Sprinklers ensure that fires are controlled or extinguished before the Fire 

and Rescue Service arrive thereby ensuring that damage and impacts are 

minimal – most sprinklered businesses are functioning and in business 

again within hours of a fire incident.

1
Protect assets

Sprinklers 
protect people, 

property, 
machinery and 

supplies. 

2
Save money
Losses 
from fires 
in buildings 

protected by 

sprinklers are 

estimated to 

be only one 

sixth of those 

in unprotected 

buildings.

3
Effective and 

reliable
Sprinklers 
control or 
extinguish 
fires in 99% 

of cases.1

4
Reduced 
disruption
Sprinklers 
reduce costs 

and disruption 

to the business 

and community.

5
Cost-effective 

installation
The average 

cost of 
installing a 
sprinkler system 

in a commercial 

or industrial 

building will 

be between 

£33 per square 

metre and £35 

per square 
metre. 2

6
Insurance 
discounts
The 
combination 

of the reduced 

potential for 

loss and lower 

disruption will 

factor into 
fire insurance 

premiums. 

7
Design freedom

Sprinklers 
help reduce 

building design 

costs through 

increased 
flexibility of 

internal layout 

and larger 
compartment 

sizes.

8 9 10

Less water
Sprinklers 
use much 
less water to 

extinguish a 

fire than fire 

brigade hoses 

– and lead 
to much less 

water damage.

Environmental 

protection
Sprinklers 
protect the 
environment 

from damaging 

emissions of 

smoke or large 

amounts of 
contaminated 

water. 3

Peace of mind

Sprinklers 
mitigate the 

risk of fire 
and provide 

businesses  

with continuity.

1 Efficiency and Effectiveness of Sprinkler Systems in the United Kingdom: An Analysis from Fire Service Data, NFSN, May 2017

2 An Environmental Impact and Cost Benefit Analysis for Fire Sprinklers in Warehouse Building, BRE Global, December 2013

3 Assessing the role of fire sprinklers, Bureau Veritas, August 2011

The Facts

How does a sprinkler work?

  The total cost of commercial 

fire claims was £865 million 

in 2016. There was a further 

£150 million of business 

interruption costs arising from 

fires in commercial premises.

  Fire losses in warehouses 

make up around 10% of the 

total cost of all fires with 

average losses exceeding 

£1 million.

   The total annual cost to 

the UK economy of fires in 

English and Welsh warehouses 

without fire sprinkler systems 

is £232 million.

  Many Industrial and 

Commercial buildings in the 

UK are already protected by 

sprinklers, and every year there 

are hundreds of “sprinkler 

saves” – incidents which never 

make the news because there 

was no story to tell because 

the fire was stopped at source 

by the sprinklers.

  One in five warehouses will 

have a fire requiring the 

attendance of fire fighters over 

the course of its lifetime.

There have 

been 22,800 

fires in 

industrial and 

commercial 

premises in the 

past 3 years.

Building Regulations

UK Businesses believe they are 

protected by current fire safety 

guidance. However, this is not  

the case1.
The guidance aims for building design to ensure 

safe evacuation of occupants in the event of a fire, 

it does not consider the protection of the building 

and its contents. Under this system, the element of 

property protection is for the user and developer of 

the property to be aware of, consider and take action 

upon. 

However, according to research carried out by 

YouGov for the Business Sprinkler Alliance, nearly 

seven out of ten (69%) businesses are unaware that 

current building regulations guidance in the UK do 

not consider elements that protect property against 

the devastating effects of fire. The fundamental 

misunderstanding of the current fire safety guidance 

results in a false sense of protection for building 

owners and occupiers.

The current Guidance only calls for sprinklers to be 

installed in warehouses larger than 20,000m2 and 

there is no requirement at all for industrial buildings. 

This compares very badly against neighbouring 

countries as demonstrated in the graphic below.

Only 20% of warehouses between 2,000m2 and 

10,000m2 are fitted with fire sprinkler systems. For 

warehouses larger than 10,000m2, it is estimated 

that 67% are fitted with sprinklers.

UK regulation lags far behind European counterparts and sprinkler regulation is a critical component. 

20,000m2

5,000m2

3,000m2

2,000m2

1,800m2

1,000m2

Fire safety guidance in EU 

warehouses with respect to 

installation of fire sprinklers

14,000m2

1 You Gov: BSA Perception Measurement, June 2016

800m2

To find out more about how sprinklers can provide effective 

property protection visit www.business-sprinkler-alliance.org 

or email info@business-sprinkler-alliance.org

impact on the supply chain and the effect on the 

local community. By preventing large fires, they 

also protect the environment by avoiding CO2 

emissions, excess Fire and Rescue Service (FRS) 

water use and by preventing buildings from being 

destroyed by fire. We’ve heard time and again from 

fire services across the country that sprinklers are 

instrumental in preventing the spread of fire.

The Business Sprinkler Alliance aims to increase 

the acceptance and use of fire sprinklers in 

business premises and reduce the financial and 

economic cost of fires to businesses and UK plc 

and the environmental and economic impact on 

local communities.

The most cost effective time to add fire protection 

features to protect property is during construction. 

Therefore, it is vital to have this discussion early in 

the development process to take advantage of the 

opportunities in terms of layout, land use and to 

avoid future cost. 

In the future we hope that instead of people asking 

why they should install sprinklers, they will be a 

standard feature of buildings.

A sprinkler system 

comprises of piping 

connected to a water 

supply, with a series 

of sprinklers heads. 

They also include a 

water tank and a pump. 

Each sprinkler head 

has a thermal element. 

The thermal element 

ensures that only the 

sprinkler heads in the 

area of the fire operate. 

The thermal element is normally 

a glass bulb filled with a heat 

sensitive liquid. It has only 

one job - to respond to a fixed 

temperature, typically 68°C. 

Sprinklers are not affected by 

smoke, only by heat. As the 

fire reaches the designated 

temperature, the bulb breaks and 

water is released directly onto 

the fire. 

Sprinklers are extremely reliable 

and do not activate without heat 

and only the sprinkler closest 

to the fire will activate and 

discharge water. 

Their operation will either 

extinguish a fire or control the 

spread of a fire until the Fire and 

Rescue Services arrives. 
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“IC&S will work to alter the perception of the impact 
of fire on businesses, to find a balance for a conver-
gence of life safety efforts and property protection.”

TOM ROCHE, ASSISTANT VICE PRESIDENT,  
SENIOR CODES AND STANDARDS CONSULTANT, FM GLOBAL



TEAMWORK AND 
TRANSFORMATION
Rigorous research is the backbone of  
International Codes & Standards’ advocacy
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THE ONGOING EFFORTS TO ELIMINATE 

major inconsistencies and discrepancies in 

codes and regulations around the world are 

driven by the dynamic collaboration 

between FM Global’s industry-leading 

researchers and the work of the International 

Codes & Standards (IC&S) group. Research 

grounds our underwriting and claims process 

in a rigorous engineering-based approach, 

and the advocacy and dedication of the 

IC&S team has strengthened our clients’ 

resilience and minimized risk.

Scientists and researchers working in 

Norwood, Massachusetts, facilitate 

state-of-the-art methods of analysis of 

research and testing conducted at the 

FM Global Research Campus in West 

Glocester, Rhode Island, providing vital 

data for IC&S’ outreach. 

In the past few years, significant progress 

has been made on the analysis of the fire 

hazards of aluminum composite materials 

(ACM), cladding systems and the impact 

of smoke and heat vents on sprinklered and 

unsprinklered fires.

ACM panels are a common construction 

product that are installed on the façades of 

buildings; the highly combustible material 

is chosen for aesthetics, energy efficiency, 

weather-proofing and cost-effectiveness—

not safety. And prevailing methods for 

testing the combustibility of ACM cladding 

systems are deeply flawed, enabling 

potentially life-threatening products to sail 

through regulatory approvals. In the past 

decade, many catastrophic high-rise 

building fires have been linked to ACM 

panels, including the Grenfell Tower fire in 

London in 2017. Those incidents prompted 

the scrutiny of international building codes 

and the standard fire testing methods used 

for such construction products. The Fire 

Hazards and Protection Area of Research 

initiated a study of the fire hazards of ACM 

wall assemblies containing combustible 

elements, using the 16-foot-high parallel 

panel test (16-ft PPT) method of ANSI/FM 

4880, a large-scale fire test used by  

FM Global and FM Approvals.

Gaurav Agarwal, Ph.D, lead research 

scientist at FM Global, explains the 

methodology: “A propane sand burner is 

placed between two wall panels; the burner 

simulates the flame heat fluxes of realistic 

post-flashover and exterior corner fire 

scenarios.  The fire spread performance of 

a wall assembly is evaluated based on the 

peak chemical heat release rate (HRR), 

which correlates to the extent of vertical 

fire spread. The research study revealed 

that the fire performance of the complete 

ACM wall assembly, not individual compo-

nents, is necessary to evaluate its fire 

spread hazard, and demonstrated the 

effectiveness of the 16-ft PPT in determin-

ing the fire hazard of ACM assemblies.” 

The research has been shared in interna-

tional groups and to technical groups in the 

United Kingdom in the aftermath of the 

Grenfell fire. The FM Global findings were 

cited by an Expert Witness commissioned 

by the independent public inquiry.

Agarwal notes that “efforts are underway 

to include the 16-ft PPT as a fire testing 

requirement for U.S. building codes (IBC 

and NFPA-5000) and to develop equivalent 

test standards for the National Fire 

Protection Association (NFPA) and the 

International Organization for Standardiza-

tion (ISO), so the 16-ft PPT can be 

referenced and used in building codes 

worldwide. The ACM research work has 

also led to the development of a new  

FM Approval Standard (FM 4411, 

Approval Standard for Cavity Wall 

Systems) that will be used to test ACM 

wall systems using the 16-ft PPT method.”

Since the Grenfell tragedy, Agarwal says 

that “IC&S has provided key information to 

researchers regarding proposed revisions to 

building codes in the U.K. and Europe, and 

the group has promoted the ACM  research 

data at several industrial and government 

forums in those regions, educating and 

impacting the direction of those bodies. 

And the results from the Norwood team 
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have helped IC&S to detail the hazards and 

fire behavior of ACM wall systems.” But 

applying the findings is an ongoing 

challenge, since evaluations of ACM tests 

vary widely from country to country.

SMOKE AND HEAT VENT  

RESEARCH is conducted by Karl 

Meredith, Ph.D., staff vice president, 

principal research scientist, and Alex 

Krisman, Ph.D., senior research scientist. 

“We use FireFOAM, a high-fidelity 

numerical modeling tool designed for 

industrial building fire simulations,” 

Meredith says. The computational fluid 

dynamics (CFD) software was developed 

by FM Global researchers in collabora-

tion with scientists and academic 

institutions from around the world. 

“FireFOAM can represent realistic fire growth 

and suppression—it captures the physics that 

underpin flame spread across flammable 

surfaces and water-based fire suppression. We 

studied fires under ceilings with and without 

smoke and heat vents, and with and without 

sprinkler systems.” Smoke and heat vents are 

designed to remove the products of combus-

tion from building fires. They work by natural 

convection (hot gasses rise) and/or mechanical 

pumping (fans) and may be used alongside 

draft curtains, which accumulate smoke and 

heat to promote natural convection through 

the smoke vent.

“But in sprinklered buildings,” Krisman 

explains, “the presence of the sprinkler 

system may lead to interactions that 

prevent one or both systems from 

performing as intended—because the 

order of vent and sprinkler activation 

matters. For example, if the smoke vents 

operate before the sprinklers, they may 

cool the ceiling and delay sprinkler 

activation, which may result in a larger 

fire than the sprinkler system was 

designed to deal with.”

ABOVE: Identical fire scenarios for Class 2 commodity. Both images are taken four minutes after the start of the fire. The difference between  
the two models is that one case has a smoke vent and the other has sprinklers.

SPRINKLEREDSMOKE VENT
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“The interaction of the research teams and IC&S 
enhances FM Global’s worldwide mission.”

CHRISTOPHER WIECZOREK, PH.D., VICE PRESIDENT AND MANAGER OF IC&S



A stalwart proponent 
of fire protection
Diplomacy is an essential quality when negotiating new 
laws and regulations. An exemplar of that attribute is Col-
onel Cássio Roberto Armani, the newly retired command-
er of the São Paulo State Fire Service in Brazil, and the 
recipient of the first annual FM Global International Codes 
and Standards Advocacy Award. The honor is bestowed 
upon an individual (or organization) who exemplifies the 
passion to promote, educate, and espouses the increased 
use of automatic fire sprinklers and the adoption of fire 
codes in accordance with IC&S efforts.  

For 36 years, Col. Armani worked with fire protection 
organizations and legislators to improve the official and 
technical standards of ABNT (Brazilian Technical Stan-
dardization Association). Brazil is swiftly moving toward 
a national model code, thanks to the groundwork done by 
Col. Armani and other advocates, including Marcelo Lima, 
assistant vice president and senior codes and standards 
consultant at FM Global.

“Cássio has always been a strong proponent of the need 
for better fire data in Brazil,” Lima says. “I believe Brazil 
is on the cusp of major changes in its fire protection 
legislation, and I wouldn’t be able to say that if it weren’t 
for Col. Armani’s leadership.” 

“The goal of this research is to get technically sound results into 

the hands of IC&S,” Meredith says, “so the group will be better 

facilitated to inform and convince policymakers and educate the 

public on the proper use of smoke vents and the necessity of a 

higher level of fire protection in all buildings. And IC&S has 

supported the modeling team with the relevant issues regarding 

smoke vents, particularly in areas outside the United States, and 

providing useful feedback on the results.”

The interaction of the research teams and IC&S enhances  

FM Global’s worldwide mission. Christopher Wieczorek, 

Ph.D., vice president and manager of IC&S, says, “We are 

working proactively to establish sound requirements to prohibit 

the use of materials that have not illustrated adequate perfor-

mance under ‘end use’ conditions and to mandate the use of 

automatic fire sprinklers. These efforts will aid in the preven-

tion of such tragic events in the future.”
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“The goal of our research is to get technically 
sound results into the hands of IC&S, so the 
group will be better facilitated to inform and 
convince policymakers and educate the pub-
lic on the proper use of smoke vents and the 
necessity of a higher level of fire protection 
in all buildings.”

KARL MEREDITH, PH.D., STAFF VICE PRESIDENT, PRINCIPAL RESEARCH 

SCIENTIST, FM GLOBAL
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