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Two of the most destructive events that 

Mother Nature delivers, tornadoes and 

hurricanes, pose a significant threat to life 

safety. Hurricanes generate wind speeds 

from 74 mph to over 150 mph, while 

tornadoes generate wind speeds from 

65 mph to over 250 mph. The damage that 

can result from exposure to these wind 

speeds has been established using the 

Saffir-Simpson Hurricane Wind Scale  

(nhc.noaa.gov/aboutsshws.php) and  

the Enhanced Fujita Tornado Scale  

(spc.noaa.gov/faq/tornado/ef-scale). 

In order to protect occupants from these 

extreme wind events, including wind-borne 

debris impact, the International Building 

Code (IBC) and the International Residential 

Code (IRC) include requirements for the 

construction of storm shelters and safe 

rooms. According to FEMA, since 1998 

thousands of safe rooms have been built, 

and a growing number of these safe rooms 

have already saved lives in actual events.

Storm shelters and safe rooms are 

hardened building structures designed 

specifically for the protection of occupants 

against injury or death from the threats 

of extreme weather events, including 

hurricanes and tornadoes. The IBC defines 

a storm shelter as a detached structure, 

Seeking Shelter from Tornadoes and Hurricanes
UL offers testing and certification for storm shelters  
and safe rooms to ICC 500

http://www.nhc.noaa.gov/aboutsshws.php
http://www.spc.noaa.gov/faq/tornado/ef-scale
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CodeS & AdviSoRy 
SeRviCeS (CAAS)

A UL department, similar 

to Regulatory Services, that 

provides support for code 

authorities, architects and 

installers on the applications 

for which building materials 

and life safety technologies are 

certified (listed). In addition 

to providing advisory services, 

CAAS also coordinates much 

of UL’s ICC and NFPA code 

development activities and 

stakeholder interactions. 

For more information see 

ul.com/code-authorities/

keeping-in-touch/contact-us/. 

UL-ese
definitions 
of terms 
frequently 
used at UL

Readers of this newsletter share something in common with UL, a public 

safety commitment that each achieves in their own unique way.

UL’s helps achieve safety in the built environment by the development of 

product safety standards that reduce the risk of fire, shock and personal 

injury hazards. We also certify (list) products, materials and assemblies 

that comply with these safety standards. In addition, we evaluate energy 

efficiency, sustainability, sanitation and other aspects of products and 

materials, but that is a topic for another column.

Manufacturers have their products certified by UL, which demonstrates 

compliance with the standards referenced in model codes. Manufacturers 

also provide instructions on the proper installation and use of their 

products to help installers and code authorities achieve safe, code 

compliant installations. 

Architects specify that products and assemblies used on their projects 

must be listed to these code referenced standards. 

Installers verify that the products and assemblies are installed in 

accordance with their listing, the manufacturer’s instructions and 

applicable code requirements. 

Code authorities have the ultimate responsibility for protecting the 

safety of citizens in their communities by the enforcement of codes 

which requires products and assemblies to be listed to these standards. 

Although each stakeholder has their own interests and priorities, they all 

work together to protect those who count on us to ensure their safety 

and the safety of their loved ones. 

Working Together for Safety

Managing Editor’s Column / by Howard Hopper

http://ul.com/code-authorities/keeping-in-touch/contact-us/
http://ul.com/code-authorities/keeping-in-touch/contact-us/
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whereas a safe room is typically constructed 

within the building. According to FEMA, 

when properly designed, constructed, 

and evaluated for compliance with the 

requirements that govern them, occupants 

in these structures during extreme weather 

events have a very high probability of being 

protected from injury or death. In fact, 

according to a FEMA report, there has not 

been a single reported failure of a safe room 

constructed to FEMA criteria.

Code and FeMA requirements 
for iCC 500
The Standard for the Design and 

Construction of Storm Shelters, ICC/

NSSA 500 is a consensus-based standard 

that has emerged as the primary standard 

for the design, construction, and testing 

for safe rooms and storm shelters. The 

following are some of the codes and federal 

requirements that reference ICC 500. 

The 2015 International Building Code, 

Sections 423.3 and 423.4, require storm 

shelters to be provided for critical 

emergency operations and certain Group E 

occupancies when they are located in areas 

where the design wind speed for tornadoes 

is 250 mph. These facilities include 911 call 

stations, emergency operation centers and 

fire, rescue, ambulance and police stations 

as well as educational occupancies through 

grade 12 with occupant loads of 50 or 

greater. These storm shelters are required to 

comply with ICC 500. The 2015 International 

Residential Code, Section R323.1, requires 

storm shelters, when provided, be 

constructed and evaluated in accordance 

with ICC 500.

In addition to the theses codes, FEMA P-361 

“Safe Rooms for Tornadoes and Hurricanes: 

Guidance for Community and Residential 

Safe Rooms,” as well as FEMA P-320, “Taking 

Shelter from the Storm: Building a Safe 

Room for Your Home or Small Business,” 

reference ICC 500. 

About iCC 500
Among other things, ICC 500 includes 

impact and pressure performance criteria. 

One of the most critical parts of a storm 

shelter design is protecting the openings 

within the structure, such as doors for entry 

and egress and windows/shutters. These 

openings are to be designed, manufactured, 

tested, and labeled to withstand tornado 

wind speed pressures including wind-borne 

debris impacts. Door assemblies typically 

include the door leaf, a vision panel (if 

applicable), door frame and attachment 

methods, and opening and closing 

hardware, all of which are tested as an 

integral system using the same materials 

and construction as that proposed for 

actual use. Installation of the door assembly 

into the rough opening is just as critical 

as the manufactured door assembly itself. 

However, to accommodate testing, ICC 500 

allows installation of the door within a test 

buck, as long as the installation details are 

described in the test report. 

Storm shelter and safe room door 

assemblies must go through a demanding 

test protocol that represents the rigors 

that would be experienced under actual 

field scenarios. The impact test includes 

three impacts to the shelter door with a 

15-pound 2x4 lumber missile travelling at 

100 mph. Pressure testing is also conducted 

by pressurizing the door to 1.2 times the 

design pressure rating of the door, and is 

applied away from the door stops (inswing). 

If the door is a twin unit or contains glazing 

within a panel, then additional impacts are 

required. ICC 500 also requires testing of 

the largest and smallest unit size within the 

shelter product family.

Seeking Shelter (continued from cover)

Storm shelters at Joplin High School
Photo by Elissa Jun/FEMA

continued on page 6
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By Howard Hopper / Codes & Advisory Services Program Manager

FUeL CeLLS
An option for providing power when it’s needed

In today’s energy conscious society there is a growing demand for energy sources to 
provide a constant source of reliable electric power, whether it is for use during power 
outages or to help reduce peak power demands for a facility or building. 

Fuel cells are being installed in ever increas-

ing numbers to help facilities and businesses 

meet their electric power needs. If owners, 

designers and code authorities don’t have a 

good understanding of codes and standards 

that cover stationary fuel cells, it is difficult 

for them to design, install and approve a 

safe, code compliant fuel cell installation. 

Basic operation
Fuel cells work like batteries, but don’t run 

down or need recharging. They produce 

electricity as long as fuel is supplied. A fuel 

cell consists of a negative electrode (or 

anode) and a positive electrode (or cathode), 

separated by an electrolyte. A fuel, such 

as hydrogen, is fed to the anode, and air 

is fed to the cathode. Hydrogen atoms are 

activated by the catalyst and separate into 

protons and electrons, which take differ-

ent paths to the cathode. The electrons go 

through an external circuit, creating a flow 

of electricity. The protons migrate through 

the electrolyte to the cathode, where they 

reunite with oxygen and the electrons to 

produce water and heat, the clean byprod-

uct of fuel cell power generation. Some fuel 

cells use natural gas as a fuel, rather than 

hydrogen, and convert it into hydrogen via  

a reforming process.

Listings
UL investigates and lists (certifies) station-

ary fuel cell power systems under the IRGZ 

product category. Information on the listings 

can be found in the Online Certifications 

directory ul.com/database using a “fuel cell” 

keyword search. UL currently has products 

listed for two companies under this product 

category. These companies have several 

models listed for nonresidential, outdoor 

use. Some of the units are intended to be 

used with a natural gas fuel source, and 

others are intended for use with a hydrogen 

fuel source. The listings assume the products 

will be provided with fuel in accordance 

with the locally adopted fuel gas codes, such 

as the NFPA 2 Hydrogen Technologies Code, 

the NFPA 54 National Fuel Gas Code, or the 

International Fuel Gas Code. 

Product safety standard
Requirements used to investigate and 

list stationary fuel cell power systems are 

included in the Standard for Stationary 

Fuel Cell Power Systems, CSA America FC 1. 

This standard includes a comprehensive set 

of construction and performance require-

ments, and routine tests for these systems. 

UL uses this standard as a basis for listing 

stationary fuel cell systems. 

installation standard
The Standard for the Installation of 

Stationary Fuel Cell Power Systems, 

NFPA 853, provides requirements for the 

design, construction, and installation of 

stationary fuel cell power systems, and is 

not applicable for portable fuel cell power 

units. It provides fire prevention and fire 

protection requirements for safeguarding 

life and property and is applicable to all size 

stationary fuel cells power systems. 

Fuel cell types
NFPA 853 recognizes three different types of 

fuel cell systems, as described below.

1. Prepackaged fuel cell power systems

These self-contained fuel cell power systems 

are designed as a single unit, are assembled 

in a factory, and shipped to the installation 

site. NFPA 853 requires these units to be 

designed, tested, and listed in accordance 

with the CSA FC 1, American National 

Standard for Fuel Cell Power Systems. Those 

prepackaged systems that are outside of 

the scope of CSA FC 1 must comply with the 

requirements for pre-engineered fuel cell 

systems. Prepackaged systems are labeled 

with Stationary Fuel Cell Power System UL 

Listing or UL Certified Marks. 

http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/showpage.html?&name=IRGZ.GuideInfo&ccnshorttitle=Stationary+Fuel+Cell+Power+Systems&objid=1078143088&cfgid=1073741824&version=versionless&parent_id=1078143087&sequence=1
http://www.ul.com/database
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2. Pre-engineered fuel cell power systems

Pre-engineered and matched modular compo-

nent fuel cell power system are systems that 

have components that are assembled in a factory 

in separate modules, such as the fuel cell stack, 

reformer, and inverter and shipped to the installa-

tion site and assembled. NFPA 853 requires these 

systems and matched modular components to 

be designed and tested to meet the intent of CSA 

FC 1. Proprietary equipment or materials for which 

no generally recognized codes or standards exist 

are to be evaluated based on data from operational 

experience in the same or comparable service 

or test records covering the performance of the 

equipment or materials.

Modules and accessories that have been inves-

tigated for use in pre-engineered systems are 

labeled with Stationary Fuel Cell Power System 

Accessory UL Listing or UL Certified Marks, or 

equivalent wording. 

3.  engineered and field-constructed  
fuel cell power systems

Engineered and field-constructed fuel cell 

power systems include assemblies that are not 

preassembled or do not have factory-matched 

components. These systems are required to comply 

with all applicable requirements in NFPA 853, and 

be accompanied by a fire risk evaluation prepared 

by a registered engineer or third party acceptable 

to the code authority. These typically include larger 

and more complex systems. 

Fire code proposals
As an increasing number of stationary fuel cell 

systems are being installed, fire code authorities 

are being challenged to ensure the systems are 

installed in a safe, code compliant fashion. Work 

is currently underway to update the International 

Fire Code and the NFPA 1 Fire Code to include 

more requirements to ensure installations meet 

nationally recognized safety standards. Updated 

requirements are anticipated to be included in the 

2018 editions of these codes. 

For more information on UL certified stationary 

fuel cells power systems, please contact Laurie 

Florence in Northbrook, Ill., at Laurie.B.Florence@

ul.com or at +1. 847.664.3782; or Howard Hopper in 

San Jose, Calif., at Howard.D.Hopper@ul.com or at 

+1.408.754.6609.

Photo: Alan Russo

mailto:Laurie.B.Florence@ul.com
mailto:Laurie.B.Florence@ul.com
mailto:Howard.D.Hopper@ul.com


[ 6 ]

[ 2015  Issue 2 ]

The ICC 500 conditions of acceptance for 

tornado shelters assures that the door 

provides protection for occupants against 

extreme wind pressure, as well as wind-

borne debris. The pressure test acceptance 

is based on the door remaining intact and 

no visible signs of product or installation 

damage after loading. Impact test pass/

fail criteria is based on not allowing 

the 2x4 missile impact to perforate the 

interior surface of the tested door, and not 

allowing any part of the test specimen, 

including hardware, to become disengaged 

or dislodged. In addition, no pieces of the 

interior surface large enough to cause 

occupant injury can be propelled more than 

5 inches into the room. 

Product certification  
and labeling
FEMA does not test, approve, or certify 

products, but the agency does require within 

their criteria that manufacturers certify 

their products in accordance with ICC 500. 

Certification is evident by the application 

of a label to the manufacturers’ product 

indicating compliance with the standard. 

The 2014 edition of ICC 500 indicates that 

all impact-protective systems used for 

openings be labeled to indicate compliance.

It is important that testing be conducted 

by an accredited testing laboratory 

such as UL, to ensure that tests are 

conducted and reported according to the 

requirements of the standard, and that 

the test report contains the information 

necessary for the code authority to 

determine code compliance. 

UL’s certified windstorm rated assemblies 

and products can be accessed using the 

UL Product Spec application at ul.com/

productspec by selecting “Product, 

Systems, Assemblies,” then “Building or 

Fire Systems,” then “Windstorm Rated 

Products.” Alternately, the UL Online 

Certifications Directory at ul.com/database 

can be used to access these certifications by 

using a “Windstorm” keyword search. The 

ICC 500 certifications are located within the 

category Products for Use in Windstorm 

Rated Assemblies (ZHLL). 

Products certified for use in windstorm-

rated assemblies are labeled with a UL 

Certified or UL Classified Mark that includes 

the product identity (such as Swinging Door 

for Use in Windstorm-rated Assembly), 

the standards for which compliance was 

determined, along with details on test 

pressure and 2 x 4 missile impact speed,  

as applicable. 

For additional information on product 

testing or certifications to ICC 500, please 

contact Dave Stammen in Research Triangle 

Park, NC, at David.Stammen@ul.com 

or +1.919.549.1339; or Jim Blakely in 

Orlando, Fla., at James.Blakely@ul.com, or 

+1.407.314.8032.

Seeking Shelter (continued from page 3)

Codes and Advisory Services Welcomes Kelly Nicolello

UL is proud to announce that Kelly 

Nicolello has joined the Codes and 

Advisory Services Department as a Senior 

Regulatory Engineer. 

Prior to joining UL, Kelly served in the fire, 

emergency services and life safety arena 

starting as a firefighter and continuing his 

career in Fire Protection with the United 

States Air Force. He served in the Alaska 

Department of Public Safety and has 

held numerous positions in the Division 

of Fire and Life Safety. Immediately prior 

to joining UL, Kelly was appointed to the 

position of Alaska State Fire Marshal. In 

this position he led the Bureaus of Life 

Safety Inspections and Investigation, Plan 

Review, Fire Department Education and 

Training, the Office of Rural Fire Protection 

and the Office of Oil and Gas Systems  

and Facilities.

Kelly has a long history working on both 

ICC and NFPA code development commit-

tees, and has been an active member of the 

National Association of State Fire Marshals.

As part of his new UL responsibilities, Kelly 

will be participating in code development 

activities, interacting with national fire 

safety organizations, and providing outreach 

to fire and building code organizations in the 

Southwest and Pacific Northwest. 

Please feel free to contact Kelly in 

Fort Worth, Texas, at Kelly.Nicolello@

UL.com or at +1.682.201.8938. 

http://www.ul.com/productspec
http://www.ul.com/productspec
http://www.ul.com/database
http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/showpage.html?&name=ZHLL.GuideInfo&ccnshorttitle=Products+for+Use+in+Windstorm-rated+Assemblies&objid=1078637493&cfgid=1073741824&version=versionless&parent_id=1078637492&sequence=1
mailto:David.Stammen@ul.com
mailto:James.Blakely@ul.com
mailto:Kelly.Nicolello@UL.com
mailto:Kelly.Nicolello@UL.com
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Section 690.12 of the 2014 National 

Electrical Code (NEC) has a new require-

ment for rapid shutdown of photovoltaic 

(PV) systems on buildings. Rapid shutdown 

protection is intended to reduce potential 

hazards and limit exposure to energized PV 

wiring and equipment to allow emergency 

first responders/fire fighters to perform work 

outside the energized area of the PV array. 

The rapid shutdown equipment is required 

to be listed and identified for the purpose.

UL certifies rapid shutdown equipment 

and systems in accordance with UL 1741, 

“Inverters, Converters, Controllers and 

Interconnection System Equipment for 

Use with Distributed Energy Resources,” 

under two product categories. PV Rapid 

Shutdown System Equipment (QIJW) 

covers rapid shutdown system equipment 

suitable for field installation in accordance 

with the NEC. This equipment provides 

specific functionality which allows it to 

be combined and/or interconnected with 

other rapid shutdown system equipment 

to develop a complete rapid shutdown 

system. PV Rapid Shutdown Systems 

(QIJS) covers entire rapid PV shutdown 

systems installed as part of the PV array 

system and the individual rapid shutdown 

system equipment that performs functions 

including but not limited to combiners, 

disconnects, actuators, attenuators, indica-

tors, and inverters.

Additional information can be found on UL 

Product Spec at ul.com/productspec. Under 

“Installation Code”, select “NEC 2014” and 

enter QIJW or QJIS in the category code 

search field, or “690.12.” 

Rapid Shutdown of Photovoltaic Systems

New Feature in UL Product Spec™

In response to user requests, UL Product 

Spec, an online user friendly tool for 

locating product listings and technical 

information on UL certifications has been 

upgraded. The original Product Spec 

included a search function that assisted 

users in locating appropriate fire-resistant 

rated assemblies and through-penetration 

firestop systems using design parameters, 

such as hourly ratings, construction types, 

etc. The designs that met the specified 

design parameters were displayed, but each 

design had to be opened to determine if it 

met the user’s needs. 

A recent enhancement to Product Spec 

allows users to “mouse over” design 

numbers that resulted from fire-resistant 

assembly searches, which pops up a window 

that displays the design drawing. This allows 

users to quickly choose or discard designs 

based on a visual examination without 

having to open each one. 

Please give the new features a test drive 

by accessing Product Spec at ul.com/

productspec and selecting “Products, 

Systems and Assemblies,” then “Building or 

Fire Systems,” then “Fire Rated Walls,” etc. 

Any questions on Product Spec and the 

recent enhancement can be directed to 

Kelly Nicolello in Fort Worth, Texas, at Kelly.

Nicolello@UL.com or at +1.682.201.8938. 

http://ulstandardsinfonet.ul.com/scopes/scopes.asp?fn=1741.html
http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/showpage.html?name=QIJW.GuideInfo&ccnshorttitle=Photovoltaic+Rapid+Shutdown+System+Equipment&objid=1084689378&cfgid=1073741824&version=versionless&parent_id=1084689377&sequence=1
http://database.ul.com/cgi-bin/XYV/template/LISEXT/1FRAME/showpage.html?name=QIJS.GuideInfo&ccnshorttitle=Photovoltaic+Rapid+Shutdown+Systems&objid=1084689368&cfgid=1073741824&version=versionless&parent_id=1084689367&sequence=1
http://www.ul.com/productspec
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Calendar of events
october 7 – 9
Watersmart Innovations 2015 
Las Vegas, Nev. 
watersmartinnovations.com

october 12 – 14 
NFPA 101 Life Safety Code 
Training 
Denver, Colo.  
nfpa.org

october 22 – 23
SEAOT Annual State Conference 
Houston, Texas  
seaot.org

october 22 – 25
AIA New York State  
Design Conference 
Saratoga Springs, NY 
aianys.org

To include your upcoming events, email Howard Hopper at Howard.D.Hopper@ul.com. Please add “TCA Calendar” in the subject line.
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