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SECTION 1 - INTRODUCTION

About this Manual

This manual is a comprehensive guide that contains all
the information necessary to design, install and maintain
the FM-200® Engineered Extinguishing system supplied
by Macron Safety Systems Limited. However the manual
does not address information relating to fire detection.
Please refer to the BFPSA Code of Practice for Gaseous
Fire Fighting Systems.

Users of this manual are assumed to be competent
fire engineers with a basic knowledge of such systems.
The contents are arranged in a logical order describing
the various procedures in turn, alternatively specific sec-
tions can be referred to as required. Users who are not
familiar with the equipment should first read the com-
plete manual.

Definitions

FM-200® FM-200" is a registered trade mark
of the Great Lakes Chemical

Corporation.

In this manual ‘system’ refers to the
extinguishing equipment and does
not include any electrical system
which may initiate an agent release.

System

Engineered Hydraulic flow program used to
predict the two phase flow of

FM-200® through a pipe network.

Contacts

Should any part of this manual not be understood, or
there are any queries concerning a system, please con-
tact:

Macron Safety Systems (UK) Limited
Woodlands Place

Woodlands Road

Guildford

Surrey

GU1 IRN

England

Tel. (+44) (0)1483 572222
Fax. (+44) (0)1483 302180

Introduction

FM-200® is a clean, safe fire fighting agent for use in
total flooding automatic extinguishing systems. It is in-
tended as a long term replacement for Halon 1301 and,
whilst maintaining the excellent fire suppression prop-
erties of Halon, has none of the environmental prob-
lems. Storage and distribution requirements are similar
to Halon and the majority of system components are
identical. However, FM-200% is not a direct replacement
for existing Halon 1301 installations due to the differ-
ence in agent quantity and discharge characteristics.
The minimum FM-200® design concentration for Class
A hazard is 6.4% for UL Listed systems or 7.17% for FM
Approved systems, and for Class B hazard is at least
9.0%, therefore requires approximately 45% additional
storage capacity over that required for Halon in the same
area.

The manufacturers claim that FM-200® is safer than
Halon 1301 for use in total flooding applications and the
US Environmental Protection Agency (EPA) accepts ex-
tended use exposures of up to 9%. This has been fur-
ther confirmed by a recently published HAG report. FM-
200" is rated as Zero Ozone Depletion (ODP), is electri-
cally non-conductive, clean, and leaves no residue. Re-
fer to NFPA 2001, 2000 edition "Clean Agent Fire Extin-
guishing Systems," Section 1-6 "Safety," for additional
exposure requirements.

The systems described in this manual are 'engi-
neered'. Engineered systems for example can consist of
several FM-200® containers, manifolded together and
connected via a pipe network to a number of discharge
nozzles.

Systems may be activated mechanically or electri-
cally. Mechanical manual actuation is via a strike knob
attached to the container valve. Electrical actuation is
via a removable side mounted solenoid. The solenoid
can be energised automatically by a signal from a de-
tection and alarm control panel.

Users of this manual should find that sufficient in-
formation is provided to plan, design, purchase compo-
nents, install, operate and maintain the system. How-
ever, in the event that part of the document is not under-
stood, or if there is any concern as to the suitability of
the protection, do not hesitate to contact one of our
specialist engineers for the matter to be quickly resolved.

Approvals and Standards

Macron's manufactured equipment and the FM-200®
agent, manufactured by Great Lakes Chemical Corpo-
ration, have acquired comprehensive approvals and list-
ings providing further support to the overall product.
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FM-200® Agent

O Factory Mutual (Approved)

O Underwriters Laboratories Inc. (UL) Recognised
Component

O NFPA 2001 Clean Agent Fire Extinguishing Sys-
tems (Listed Alternative)

O US EPA SNAP Rpt. (Unrestricted Listed Alterna-
tive)

O Australian Industrial Chemicals Notification (Ap-
proved)

O German Institute for Environmental Hygiene and
Medicine (Approved)

Macron Safety Systems Manufactured
Systems

O Underwriters Laboratories Inc. (UL Listed)
O Loss Prevention Council Board (Listed)
O Factory Mutual (Listed)

Macron Safety Systems manufacture in strict accordance
with the internationally recognised Quality assurance
Standard, BS EN ISO 9000 and approved to 1ISO 9001.

Macron Safety Systems FM-200® Extinguishing System
Units are to be designed, installed, inspected, maintained,
tested and recharged by qualified, trained personnel in
accordance with The Standard on Clean Agent Fire Ex-
tinguishing Systems, NFPA2001, 2000 edition and to
be used in accordance with Environmental Protection
Agency (EPA) Significant New Alternatives Program
(SNAP). Where determined to be appropriate by the
authority having jurisdiction, applicable BS Standards
may additionally be utilized to specific system require-
ments for these purposes.

Health and Safety

A properly designed and installed extinguishing system
should not present any significant health or safety prob-
lems, however, there are basic precautions to be taken to
avoid accidents, and aspects of the system operation that
should be understood. End-users often require reassur-
ance regarding the safety of personnel, and this can only
be given if a thorough understanding of the properties of
the agent and its effects in different situations are known.
Current best practice should be observed e.g. BS5306:
Part 5: Section 5.1 and the BFPSA Code of Practice for

Gaseous Fire Fighting Systems.

Reference should also be made to NFPA 2001 and
BFPSA Volume 3 section 19 A review of the toxic and

asphyxiating hazards of clean agents replacements for
Halon 1301.

FM-200%, like halon, extinguishes by causing a
chemical reaction with the combustion products, and does
not remove oxygen like CO, and other inert agents.

Therefore, exposure to FM-200® at the design con-
centration of 7.17%*, and up to 9.0%, is not hazardous
to health. Exposure to higher concentrations is permissi-
ble for limited periods. Refer to NFPA 2001, 2000 edi-
tion Section 1-6 "Safety," for exposure requirements. As
with halons, the US EPA and the National Fire Protec-
tion Association (NFPA) recommend that unnecessary
exposure to any agent be avoided and that personnel
evacuate protected areas as quickly as possible to avoid
the decomposition products of the fire.

FM-200® can decompose at high temperatures to
form halogen acids. If so, their presence is readily de-
tected as a sharp, pungent odour long before hazardous
maximum exposure levels are reached. Fire toxicity stud-
ies conclude that generally decomposition products from
the fire itself, especially carbon monoxide, smoke, heat,
and oxygen depletion, create a greater hazard.

The noise created by the FM-200%agent discharging
can be loud enough to startle people in the vicinity, but
is unlikely to cause any permanent injury. Turbulence
caused by the high velocity discharge can dislodge sub-
stantial objects directly in its path, and cause enough
general turbulence within the protected area to move
paper and light objects.

Direct contact with the vaporising liquid discharged
from an FM-200® nozzle has a chilling effect on objects
and in extreme cases can cause frostbite to the skin. The
liquid phase vaporises rapidly when mixed with air and
therefore limits the risk to the immediate vicinity of the
nozzle. Minor reduction in visibility may occur for a brief

WARNING

The discharge of clean agent systems to extinguish
a fire can result in a potential hazard to personnel
from the natural form of the clean agent or from the
products of combustion that results from exposure
of the agent to the fire or hot surfaces. Unnecessary
exposure of personnel either to the natural agent or
to the products of decomposition shall be avoided.

* UL Design Concentration - See Page 5
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SECTION 1 -INTRODUCTION

period due to the condensation of water vapour.

HMIS: 2-0-0/heptafloropropane/contents under
pressure. 0-0-O/nitrogen expellant gas/very cold, con-
tents under pressure. Consult Great Lakes Chemicals
Co., P.O. Box 2200, West LaFayette, IN 47996-2200.
Emergency phone number 800-949-5167.

First Aid

Skin Maintain at body temperature, thaw
affected area with gentle heat. If frost-
bite occurs seek medical attention. Do
not rub affected area.

Eyes Apply gentle heat, Do not allow patient

to touch affected area.

FM-200® Agent Characteristics

FM-200® (HFC-227ea) is a clean, gaseous agent con-
taining no particles or oily residues. It is produced under
[SO 9002 guidelines to strict manufacturing specifica-
tions ensuring product purity. FM-200® leaves no resi-
due or oily deposits on delicate electronic equipment,
and can be removed from the protected space by venti-
lation.

FM-200%is thermally and chemically stable, but with-
out the extremely long atmospheric lifetimes associated
with other proposed halon replacements. The atmospheric
lifetime of FM-200® has been determined to be 36.5 years
(Reference GLCC). The US EPA SNAP does not consider
FM-200®to be a long lived substance when discharged,
and as such has placed no restrictions on its use. (Envi-
ronmental Protection Agency's Significant New Alter-
natives Program).

Typical areas that can be protected by an FM-200®
system are detailed below; the list is by no means ex-
haustive:

Bank Vaults

Libraries

Rare Book Stores

Electronic Data Processing
Telephone Exchanges

Studios

Communication Centres
Transformer and Switchrooms
Control Rooms

Test Laboratories

Flammable Liquid Stores

I

The present understanding of the functioning of FM-
200® is that 80% of its fire fighting effectiveness is
achieved through heat absorption and 20% through di-
rect chemical means (action of the fluorine radical on
the chain reaction of a flame). Complete suppression
using FM-200® has the following advantages:

O The low concentration of FM-200® required means
less visual obscurity and minimal risk to personnel.

O The small quantity of agent discharged minimises
over-pressurisation of the protected area.

Maximum safety for personnel due to low toxicity.

Most effective when used with automatic detection
to introduce FM-200® rapidly.

O The ability to prevent re-ignition as long as concen-
tration levels are maintained.

FM-200® is stored as a liquified compressed gas and is
discharged into the protected area as a vapour. It is stored
in approved DOT(HSE)4BW500 or
DOT(HSE)4BW450 containers and is super-pressurised
with dry nitrogen to 25 Bar @ 21° C (360 PSI @ 70 °F).

WARNING

FM-200® shall not be used on fires involving
the following materials unless they have been
tested to the satisfaction of the authority hav-
ing jurisdiction:

 Certain chemicals or mixtures of chemicals,
such as cellulose nitrate and gunpowder, that
are capable of rapid oxidation in the absence
of air.

« Reactive metals such as lithium, sodium,
potassium, magnesium, titanium, zirconium,
uranium and plutonium.

* Metal hydrides.

* Chemicals capable of undergoing
autothermal decomposition, such as certain
organic peroxidase and hydrazine.
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Agent Physical Properties

Table 1.
Agent Physical Properties HFC-227ea
Chemical structure CF3CHFCF5
Chemical name Heptafluoropropane
Molecular weight 170.03
Boiling point -16.4°C  (1.99F)
Freezing point -131.1°C (-204 OF)
Critical temperature 101.7°C (214 °F)
Critical pressure 2912 kPa (422 psi)
Critical volume 274 ¢c/mole

(.0258cu Ft./1b.)

Critical density 621 kg/m3  (38.76 1b./F13)
Saturated vapour density 31.18 kg/m3 (1.95 1b,/ft3)
@ 20°C (68 OF)
(Reference: NFPA 2001, 2000 edition)

Table 2.
Agent Physical
Properties
Chemical structure Np
Chemical name Nitrogen
Molecular weight 28.0
Boiling point -195.8°C_(-320.4°F)
Freezing point -210.0°C (-346 °F)
Critical temperature -146.9C (-232.4 OF)
Critical pressure 3399 kPa (492.9 psi)
(Reference: NFPA 2001, 2000 edition)

Table 3: Toxicology/Environmental

FM-200®
Environmental
Ozone Depletion (ODP) 0
Atmospheric Lifetime (yrs) 36.5
(Reference: Great Lakes Chemical Corporation)
Toxicology
Acute Exposure LCsq (ppm) >800,000
Cardiac Sensitization
No Observed Adverse Effect Level (NOAEL) 9.0%
Lowest Observed Adverse Effect Level (LOAEL) | >10.5%
(Reference: NFPA 2001, 2000 edition)

8 FM-200® Installation Guide/11100/02.08.05/Issue 3.3





















