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FSSA Overview

What is the Fire Suppression Systems Association (FSSA)?

• Not-for-Profit Trade Association founded in 1982

• Domestic & International members comprised of academics, 
consultants, designer/installers, manufacturers and suppliers  

• Members are specialists in protecting high value special hazard 
areas from fire. 

• Always accepting new members.



FSSA Overview

Mission of Fire Suppression System Association (FSSA)

The FSSA is dedicated to promoting use of, and being the 
recognized leader on, special hazard fire protection systems; 
employing existing and new technologies to safeguard people, 
high-value assets and the environment. 

As a global-reaching organization, the FSSA provides our members 
support and guidance with many questions or issues that arise –
with a strong united voice.



FSSA Overview

Support and Guidance

• SHAPE Program – Special Hazards Awareness Promotion & Education

• Online Training

• Design Guides

• Webinars

• Annual Forum

To learn more about the FSSA, visit www.fssa.net or             

call the FSSA Headquarters at (410) 931-8100

http://www.fssa.net/
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Fire Protection and YOU!

• Irreplaceable Assets

• High-Valued Assets

• Data

• Intellectual Property

• Financial Records

• Environmental Goals

• Clean-Up

Considerations



Fire Protection and YOU!

Considerations

• Business Interruption

• Insurance

• Lawsuits

• Collateral Damage

• Injury-Related Claims

• Loss of Customer Confidence

• Downtime



What type of fire protection do you want?

Flooding

Portable Fire 
Extinguisher

Suppression 
System

Fire Sprinkler Clean Agent

Streaming



What are you protecting?

Structure or contents of structure?

Fire Control Fire Extinguishment

Fire Sprinkler 
System

Clean Agent 
Suppression System



What are you protecting?

Structure or contents of structure?

Fire Control Fire Extinguishment

Fire Sprinkler 
System
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Both are Necessary



What are you protecting?

Structure or contents of structure?

Fire Control Fire Extinguishment

Fire Sprinkler 
System

Clean Agent 
Suppression System

FSSA Focus



Clean Agents for Fire Extinguishment

Special Hazard



Clean Agents for Fire Extinguishment

Clean Agent System

• Above-Floor Protection 

Piping Network and 

Discharge Nozzles

• Releasing Panel with 

Detection and Control

• Container with Clean 

Agent

• Below-Floor Protection 

Piping Network and 

Discharge Nozzles



Clean Agents for Fire Extinguishment

Clean Agent System

• A System Manufacturer 

designs and lists their 

Clean Agent System for a 

specific Clean Agent.  

• An Installer represents 

the System Manufacturer 

and installs the Clean 

Agent System for the 

Owner to protect their 

Special Hazard



Key Players

Owners with Special Hazards to Protect

Installers

Clean Agent 
Manufacturers

System 
Manufacturers

AHJs
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Clean Agent Options - Groups

Halocarbons

Inert 
Gases & 
Blends

Manufactured

Natural



Clean Agent Options - Groups

Halocarbons

CFC’s
• Halon 1301 - Bromotrifluoromethane CBrF3

• IG-01 - Argon

• IG-100 - Nitrogen

• IG-55 - Argonite (Argon & Nitrogen Mix)

• IG-541 - 52% Nitrogen, 40% Argon, and 8% CO2 (Ansul Inergen) 

• HFC-227ea - Heptafluoropropane C2HF7 (Chemours™ FM-200™)

• HFC-125 - Pentafluoroethane C2HF5 (Chemours™ FE-25™)

• HFC-23 - Trifluoromethane CHF3 (Chemours™ FE-13™)HFC’s

Inert 
Gases & 
Blends

FK’s
• FK-5-1-12 - a fluorinated ketone C6F12O  (3M™ Novec™ 1230)



How Do Clean Agents Work?

Halocarbons Inert Gases & Blends

Oxygen Depletion

Heat Absorption

Reaction Interruption

Fire Tetrahedron

http://en.wikipedia.org/wiki/File:Fire_tetrahedron.svg
http://en.wikipedia.org/wiki/File:Fire_tetrahedron.svg


Halocarbons and Reaction Interruption

Fire Tetrahedron

Very Effective Clean Agent!

http://en.wikipedia.org/wiki/File:Fire_tetrahedron.svg
http://en.wikipedia.org/wiki/File:Fire_tetrahedron.svg


Halon 1301 and the Environment

But - Negative Impact to 
the Environment!

Halon 1301 contributes 
to the depletion of the 
ozone layer



What Happened to Halon 1301?

Montreal Protocol – 12/31/93





Need Halon 1301 Alternative(s)

• Protects the Contents of the Structure,    

High-Value Assets, and Business Continuity

• Safe for People, Assets, and the Environment



Significant New Alternatives Policy-SNAP

• Developed by the EPA as part of the Clean Air Act

• Evaluate agents developed as alternatives for Ozone 

Depleting Substances (ODS) like Halon 1301

• Approved Agents : 

• same suppression qualities as Halon

• non-ozone depleting 

• not harmful to people or the environment

• Regulates safe usage

• Program continues as part of the NFPA



Clean Agent Options - Groups

Halocarbons

CFC’s
• Halon 1301 - Bromotrifluoromethane CBrF3

• IG-01 - Argon

• IG-100 - Nitrogen

• IG-55 - Argonite (Argon & Nitrogen Mix)

• IG-541 - 52% Nitrogen, 40% Argon, and 8% CO2 (Ansul Inergen) 

• HFC-227ea - Heptafluoropropane C2HF7 (Chemours™ FM-200™)

• HFC-125 - Pentafluoroethane C2HF5 (Chemours™ FE-25™)

• HFC-23 - Trifluoromethane CHF3 (Chemours™ FE-13™)HFC’s

Inert 
Gases & 
Blends

FK’s
• FK-5-1-12 - a fluorinated ketone C6F12O  (3M™ Novec™ 1230)

ODS - Production Banned

APPROVED 

Alternatives 

through SNAP



Key Players
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Clean Agent Design

Image: NFPA



Why, Where and When
Why Do We Use Clean Agents:

• Building contents include valuable commodities

• Minimize downtime from a fire event

• Early detection and extinguishment reduces smoke damage

• Clean, No Residue, Electrically Non-Conductive

• 3-D, shielded objects

• NO BUSINESS INTERRUPTION!!!



Why, Where and When

Where Do We Consider Use of Clean Agents:

• Data Centers / Computer Rooms (Everyone has one)

• File Storage

• Wind Turbines

• Museums / Art Galleries / Libraries

• Electrical Vaults / Switch Gear Rooms

• Cell Sites

• Rare Car Storage

• Almost Always and Everywhere!!



Why, Where and When

When Do We Consider Use of Clean Agents:

• Owner Request

• Engineer Specifications

• Contractor Suggestion



Clean Agent Design

Conceptual Design:

Space planning

• How many Cylinders?

• How large are the Cylinders?

How do we determine the amount of Agent Required?

• Select Agent type

• Determine the design concentration

• Volume of the space being protected LxWxH



Halocarbon Design

FK-5-1-12
(Novec™ 1230)

HFC-227ea
(FM-200™)

HFC-125
(FE-25™)

Class A/C

(2008 ed)
4.2% 6.25% 8.0%

Class A

(2012 ed)
4.5% 7.0% 8.7%

Class C

(2012 ed)
4.7% 7.9% 9.0%

Class B

(2008 & 2012 ed)
5.85% 8.7% 11.3%

Minimum Design Concentrations

Based on the NFPA 2001 Standard

NFPA 2001

10,000 ft3

room



Halocarbon Design

4.5% = 0.04075

Table: NFPA 2001

0.04075 x volume (10,000 ft3) = 407.5 lbs

4.5%



Halocarbon Design

7% = 0.0341

Table: NFPA 2001

0.0341 x volume (10,000 ft3) = 341 lbs

7%



Halocarbon Design

W =
V        C

s    100 - C

C =
100 x s x W

s x W + V

FF =
1        C

s    100 - C

Calculations:

• W = Weight of Agent

• V = Volume of Protected space (ft3)

• s  = Specific Vapor Volume (ft3/lb)

(s  = .9856 + .002441 (t))

• C = Concentration %

• FF = Flooding Factor



Halocarbon Design

Cylinder Sizes



Clean Agent Design

Health and Safety Considerations

All Clean Agents recognized in NFPA 2001 must be evaluated and listed 

under the EPA – SNAP Program

Safety levels expressed by NOAEL and LOAEL designation

• NOAEL - No Observable Adverse Effect Level 

The highest concentration at which no adverse

toxicological or physiological effect has been observed

• LOAEL - Lowest Observable Adverse Effect Level

The lowest concentration at which an adverse

physiological or toxicological effect has been observed. 



Clean Agent Design

FK-5-1-12 
(Novec™ 1230)

HFC-227ea    
(FM-200™)

HFC-125 
(FE-25™)

IG-01
(Argon)

IG-541
(Inergen)

NOAEL 10% 9% 7.5%

LOAEL >10% 10.5% 10%

No Effect Level - - - 43% 52%

Low Effect Level - - - 43% 52%

Safety Margins 



Clean Agent Design

Properties Halon 1301 FK-5-1-12 
(Novec™ 1230)

HFC-227ea    
(FM-200™)

HFC-125 
(FE-25™)

IG-01
(Argon)

IG-541
(Inergen)

Ozone 
Depletion 
Potential 
(ODP)

12 0.0 0.0 0.0 0.0 0.0

Global 
Warming 
Potential 
(GWP)

6900 1 3500 3400 0.0 0.0

Atmospheric 
Lifetime 
(years)

65 0.014 33 29 0.0 0.0

Global Warming is the Current Environmental Challenge



Clean Agent Design
System Design Considerations

Room Requirements

• Length, width, and height

• Sub-floor

• Preferred tank location

• Room integrity

• Room must be tight enough to maintain concentration 

• HVAC must be shut down unless it is self-contained

• Identify any enclosable openings

• Pressure relief venting may be required



Clean Agent Design
System Design Considerations

Electrical Requirements

• Detection

• Manual pull station 

• Abort stations

• Alarm bell inside area (first warning)

• Pre-discharge horn strobe inside area (pre-discharge)

• Flashing strobes above each entrance into protected area

• Warning signs by alarms inside and outside of the room
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Your Clean Agent System

Fire!!???!!
• 2 Smoke Detectors Initiate 

(Cross-Zoned)

• Pre-Discharge Horn Strobe

• Time Delay of 30s

• Investigate

• Abort or Evacuate?

• No Abort – Discharge

If Discharge

• No Fire Damage

• No Residue

• No Clean-Up

• No Business Interruption



Your Clean Agent System

Test & Inspect
• Annual Inspection

• Semi-Annual Inspection

• Maintenance / Repair

• Training / Awareness

• FSSA Member Installer



Clean Agents 101



FSSA Upcoming Events



More Information or Questions?

Visit www.fssa.net

or 

Call the FSSA Headquarters at (410) 931-8100

http://www.fssa.net/
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