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ABOUT CODE CORNER

CCFS would like to
remind you to check
with your local
“Authority Having
Jurisdiction (AHJ)”
for questions and
opinions concerning
your local Fire and
Building Codes.

The information
contained in this ar-
ticle is supplied as a
courtesy by the Inter-
national Code Council
(ICC) and is based on
the International Fire
and Building Codes
and their respective
commentaries.

Your local codes or
ordinances may vary.
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SECTION 904 ALTERNATIVE FIRE EXTINGUISHING

SYSTEMS, PART 2

904.11 Commercial cook-
ing systems.

The automatic fire extin-
guishing system for com-
mercial cooking systems
shall be of a type recog-
nized for protection of
commercial cooking equip-
ment and exhaust systems
of the type and arrange-
ment protected. Pre-
engineered automatic dry-
and wet-chemical extin-
guishing systems shall be
tested in accordance with
UL 300 and listed and la-
beled for the intended ap-
plication. Other types of
automatic fire-
extinguishing systems shall
be listed and labeled for
specific use as protection
for commercial cooking
operations. The system
shall be installed in accord
with installation instruc-
tions. Automatic fire-
extinguishing systems of
the following types shall be
installed in accordance
with the referenced stan-
dard indicated, as follows:

1. Carbon dioxide extin-
guishing systems, NFPA 12.

2. Automatic sprinkler sys-
tems, NFPA 13.

3. Foam-water sprinkler
system or foam-water

spray systems, NFPA 16.

4. Dry-chemical extinguish-
ing systems, NFPA 17.

5. Wet-chemical extin-
guishing systems, NFPA
17A.

Exception: Factory-built
commercial cooking recir-
culating systems that are
tested in accordance with
UL 710B and listed, labeled
and installed in accordance
with Section 304.1 of the
International Mechanical
Code.

o The history of commer-
cial kitchen exhaust sys-
tems shows that the mix-
ture of flammable grease
and effluents carried by
such systems and the po-
tential for the cooking
equipment to act as an
ignition source contrib-
ute to a higher level of
hazard for kitchen ex-
haust systems than is
normally found in many
other exhaust systems.
Furthermore, fire in a
grease exhaust duct can
produce temperatures of
2,000°F (1093°C) or more
and heat radiating from
the duct can ignite
nearby combustibles. As
a result, the code re-
quires exhaust systems

serving grease-producing
equipment to include fire
suppression to protect
the cooking surfaces,
hood, filters and exhaust
duct to confine a fire to
the hood and duct sys-
tem, thus reducing the
likelihood of it spreading
to the structure.

In addition to the general
requirements of this sec-
tion, five industry stan-
dards are referenced for
the installation of fire-
extinguishing systems
protecting commercial
food heat-processing
equipment and kitchen
exhaust systems. Design
professionals should
specify and design fire-
extinguishing systems to
comply with these refer-
enced standards. Only
the installation of fire-
extinguishing systems is
regulated by these refer-
ences. Where pre-
engineered automatic dry
- and wet-chemical extin-
guishing systems are in-
stalled, they must be
listed and labeled for the
specific cooking opera-
tion and tested in accor-
dance with UL 300. De-
sign and construction re-
quirements for the spe-
cific types of fire-

e CENTER FOR
s

Gampus Fire Safety

—%—woneGraduates



CAMPUS FIRE SAFETY E-NEWZONE
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... CCFS will be publishing
sections of the 2012 IFC
for your review and
comparison. Please note
that CCFS is not
suggesting you adopt this
new regulation. Any
regulations used in your
state/organization should
be in accordance with the
recommendations set
forth by your

local Building
Regulations

Organization and State
Fire Marshal’s Office.

The excerpts from The
2009 and 2012 Interna-
tional Fire Code are re-
printed with the permis-
sion of the International
Code Council.

All rights reserved.
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extinguishing systems
are found in the respec-
tive sections of the ref-
erenced standards.

Regulatory requirements
for the approval and in-
stallation of fire-
extinguishing systems
are the same as the ap-
proval required for all
mechanical equipment
and appliances. This sec-
tion, therefore, requires
extinguishing systems to
be listed and labeled by
an approved agency and
installed in accordance
with their listing and the
manufacturer’s installa-
tion instructions.

The exception allows
factory-built commercial
cooking recirculating
systems to be installed if
they have been tested
and listed in accordance
with UL 710B. It is im-
portant that they be in-
stalled in accordance
with the manufacturer’s
installation instructions
so that the listing re-
quirements are met. An
improper installation
could result in hazardous
vapors being discharged
back into the kitchen.

Commercial cooking re-
circulating systems con-
sist of an electric cook-
ing appliance and an in-
tegral or matched pack-
aged hood assembly. The
hood assembly consists

of a fan, collection
hood, grease filter, fire
damper, fire-
extinguishing system and
air filter, such as an
electrostatic precipita-
tor. These systems are
tested for fire safety
and emissions. The
grease vapor
(condensable particulate
matter) in the effluent
at the system discharge
is not allowed to exceed
a concentration of 5.0
mg/m3. Recirculating
systems are not used
with fuel-fired appli-
ances because the filter-
ing systems do not re-
move combustion prod-
ucts. Kitchens require
ventilation in accordance
with Chapter 4 of the
IMC.

Although the provisions
in Section 904.11 address
many of the specifics for
commercial kitchens,
additional information
regarding commercial
cooking suppression sys-
tems is located in Sec-
tions 904.2 and 904.3.
This information is sup-
plemental to that and
should be considered
together in developing
the design for commer-
cial cooking suppression
systems.

A question that is often
asked about this section
is whether it requires
existing commercial

cooking pre-engineered
fire extinguishing sys-
tems to comply with UL
300. Generally, neither
this section nor the ret-
roactivity provisions con-
tained in the referenced
NFPA standards indicate
that retroactive applica-
tion is intended. The
application of this sec-
tion is subject to the
applicability provisions
of Section 102.1 of the
code. As such, where an
existing, previously ap-
proved, listed pre-
engineered fire extin-
guishing system installed
for the protection of
commercial cooking op-
erations has been, and
continues to be, main-
tained in accordance
with the manufacturer’s
installation and mainte-
nance requirements and
the applicable NFPA
standard referenced on
the extinguishing system
unit and continues to
comply with Sections
609.3.4, 901.4 and
901.6, no change to the
system would be re-
quired. In the event,
however, that a system
can no longer comply
with the provisions
noted above, or if the
changes described in
Section 904.11.6.1 have
taken place, it would
then need to be brought
into compliance with the
applicable provisions of
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Section 904.11 and the
referenced standards.
Note that some extin-
guishing system manufac-
turers no longer provide
service support, either
directly or through their
authorized agents, for
certain older-model sys-
tems (e.g., replacement
parts, etc.). Continuing
manufacturer mainte-
nance and service sup-
port of existing systems
would be a key element
in the determination of
whether a system contin-
ues to meet the above
requirements and should
be investigated on a case
-by-case basis with the
respective system manu-
facturer (see Section
904.11.6.2).

Another question that is
often asked is whether
the requirements of this
section apply to grease-
producing appliances in-
stalled in a mobile com-
mercial vending cart or
catering truck. This sec-
tion is not a “where re-
quired” section but,
rather, contains “how-
to” criteria once it is de-
termined that a hood and
a commercial kitchen
hood and duct fire sup-
pression system is re-
quired. Where a hood
and duct fire suppression
system is required de-
pends on the type of
cooking operation being
conducted and the type

of hood that is required
to be installed, as indi-
cated in Section 609.2 of
the code. That section is
specific in requiring a
Type | hood above all
commercial cooking ap-
pliances as they are de-
fined in Chapter 2. That
definition limits the term
to only appliances used in
a commercial food ser-
vice establishment and
goes on to define such
establishments as “...any
building or portion
thereof used for the
preparation and serving
of food.” Accordingly, a
typical food vendor’s
cart, catering truck with
on-board cooking, or any
other mobile or tempo-
rary food concessions,
would not be included in
that definition and as
such, would be outside
the scope of Section
101.2 of the IMC, or Sec-
tion 609.2 or this section
of the code.

904.11.1 Manual system
operation. A manual ac-
tuation device shall be lo-
cated at or near a means
of egress from the cooking
area a minimum of 10 feet
(3048 mm) and a maximum
of 20 feet (6096 mm) from
the kitchen exhaust sys-
tem. The manual actuation
device shall be installed
not more than 48 inches
(1200 mm) nor less than 42
inches (1067 mm) above
the floor and shall clearly

identify the hazard pro-
tected. The manual actua-
tion shall require a maxi-
mum force of 40 pounds
(178 N) and a maximum
movement of 14 inches
(356 mm) to actuate the
fire suppression system.

Exception: Automatic
sprinkler systems shall not
be required to be equipped
with manual actuation
means.

o The manual device,
usually a pull station,
mechanically activates
the suppression system.
The typical system uses a
mechanical circuit of ca-
bles under tension to
hold the system in the
armed (cocked) mode.
Melting of a fusible link
or actuation of a manual
pull station causes the
cable to lose tension,
which, in turn, starts the
discharge of the suppres-
sion agent. The manual
actuation device must be
readily and easily usable
by the building occu-
pants; therefore, the
device must not require
excessive force or range
of movement to cause
actuation.

In order to allow the ac-
tuation device to be used
most effectively, the
specified mounting
height is intended to be
consistent with the NFPA
17A standards and be
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handicapped accessible.
This includes the re-
quirement to identify
the actuation device
with the hazard pro-
tected. Where multiple
kitchen appliances are
provided, properly iden-
tifying which device re-
lates to which appliance
is very important. Re-
quired signage should be
readily visible in the
hazard area and capable
of conveying information
quickly and concisely.

Manual actuation is not
required for automatic
sprinkler systems be-
cause the typical system
design will employ
closed heads and wet
system piping. A manual
actuation valve would
serve no purpose be-
cause sprinkler heads are
already supplied with
pressurized water and
will discharge water only
when the individual fusi-
ble elements open the
heads.

904.11.2 System inter-
connection. The actuation
of the fire extinguishing
system shall automatically
shut down the fuel or
electrical power supply to
the cooking equipment.
The fuel and electrical
supply reset shall be man-
ual.

o The actuation of any
fire suppression system

must automatically shut
off all sources of fuel or
power to all cooking
equipment located be-
neath the exhaust hood
protected by the sup-
pression system. This
requirement is intended
to shut off all heat
sources that could reig-
nite or intensify a fire.
Shutting off a fuel and
power supply to cooking
appliances will eliminate
an ignition source and
allow the cooking sur-
faces to cool down. This
shutdown is accom-
plished with mechanical
or electrical intercon-
nections between the
suppression system and a
shutoff valve or switch
located on the fuel or
electrical supply.

Common fuel shutoff
valves include mechani-
cal type gas valves and
electrical solenoid-type
gas valves. Contactor-
type switches or shunt-
trip circuit breakers can
be used for electrically
heated appliances. The
fuel or electric source
must not be automati-
cally restored after the
suppression system has
been actuated.

Chemical-type fire-
extinguishing systems
discharge for only a lim-
ited time and can dis-
charge only once before
recharge and reset;

therefore, precautions
must be taken to prevent
a fire from reigniting.
After a fire is detected
and the initial suppres-
sant discharge begins,
the fuel and power sup-
ply will be locked out,
thereby preventing the
operation of the appli-
ances until all systems
are again ready for op-
eration. Fuel and power
supply shutoff must be
manually restored by
resetting a mechanical
linkage or holding
(latching)-type circuit.

904.11.3 Carbon dioxide
systems. When carbon
dioxide systems are used,
there shall be a nozzle at
the top of the ventilating
duct. Additional nozzles
that are symmetrically
arranged to give uniform
distribution shall be in-
stalled within vertical
ducts exceeding 20 feet
(6096 mm) and horizontal
ducts exceeding 50 feet
(15 240 mm). Dampers
shall be installed at either
the top or the bottom of
the duct and shall be ar-
ranged to operate auto-
matically upon activation
of the fire-extinguishing
system. When the damper
is installed at the top of
the duct, the top nozzle
shall be immediately be-
low the damper. Auto-
matic carbon dioxide fire-
extinguishing systems shall
be sufficiently sized to
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protect all hazards venting
through a common duct
simultaneously.

o This section states spe-
cific design requirements
for nozzle locations,
dampers and ducts for
carbon dioxide extin-
guishing systems that may
be used to protect com-
mercial cooking systems.
These requirements are
intended to supersede
similar, more general
provisions in NFPA 12.
Because carbon dioxide
(CO2) is a gaseous sup-
pressant, dampers are
required in the ductwork
to define the atmosphere
where the fire event
would be. A specific con-
centration of CO2 is nec-
essary and dampers are
required to define and
contain the suppressant.
The discharge cools ex-
posed surfaces in addition
to depriving the fire of
oxygen. Although not
mentioned specifically in
this section, the applica-
ble provisions of NFPA 12
should also be applied
because the system is a
CO2 system as referenced
in Section 904.8.

904.11.3.1 Ventilation
system. Commercial-type
cooking equipment pro-
tected by an automatic
carbon dioxide extinguish-
ing system shall be ar-
ranged to shut off the ven-
tilation system upon acti-

vation.

o Shutting down the ven-
tilation system upon acti-
vation of the CO2 extin-
guishing system main-
tains the desired concen-
tration of carbon dioxide
to suppress the fire.
Leakage of gas from the
protected area should be
kept to a minimum.
Where leakage is antici-
pated, additional quanti-
ties of carbon dioxide
must be provided to com-
pensate for any losses.

904.11.4 Special provi-
sions for automatic sprin-
kler systems. Automatic
sprinkler systems protect-
ing commercial type cook-
ing equipment shall be sup-
plied from a separate,
readily accessible, indicat-
ing-type control valve that
is identified.

o This section requires a
separate control valve in
the water line to the
sprinklers protecting the
cooking and ventilating
system. The additional
valve allows the flexibil-
ity to shut off the system
for repairs or for clean-
ups after sprinkler dis-
charge without taking
the entire system out of
service.

904.11.4.1 Listed sprin-
klers. Sprinklers used for
the protection of fryers
shall be tested in accor-
dance with UL 199E, listed

for that application and
installed in accordance
with their listing.

o Sprinklers specifically
listed for such use must
be used when protecting
deep-fat fryers. These
specially listed sprinklers
use finer water droplets
than standard spray
sprinklers. The water
spray lowers the tem-
perature below a point
where the fire can sus-
tain itself and reduces
the possibility of expand-
ing the fire. UL 199E ad-
dresses these special
sprinklers and includes
performance tests for
deep-fat fryer extin-
guishment and also deep-
fat fryer cooking tem-
perature splash. The se-
lection of inappropriate
sprinklers for deep-fat
fryer protection can in-
crease the hazards during
water application rather
than suppressing the fire.

904.11.5 Portable fire
extinguishers for commer-
cial cooking equipment.
Portable fire extinguishers
shall be provided within a
30-foot (9144 mm) travel
distance of commercial
type cooking equipment.
Cooking equipment involv-
ing solid fuels or vegetable
or animal oils and fats shall
be protected by a Class K
rated portable extinguisher
in accordance with Section
904.11.5.1 or 904.11.5.2,
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as applicable.

o To combat a fire in its
incipient stage, access to
a manual means of ex-
tinguishment is critical.
Although a 30-foot (9144
mm) maximum travel
distance is specified, the
location of the extin-
guisher should be a safe
distance from the cook-
ing equipment so that it
will not become involved
in the fire. Only Class K
rated extinguishers that
have been tested on
commercial cooking ap-
pliances can be used.

904.11.5.1 Portable fire
extinguishers for solid
fuel cooking appliances.
All solid fuel cooking ap-
pliances, whether or not
under a hood, with fire-
boxes 5 cubic feet (0.14
m3) or less in volume shall
have a minimum 2.5-gallon
(9 L) or two 1.5- gallon (6
L) Class K wet-chemical
portable fire extinguishers
located in accordance with
Section 904.11.5.

o The fuels used in solid
fuel-fired cooking appli-
ances present signifi-
cantly more potential
burning surface area
than the flat surface of
a grill or deep fat fryer.
This surface area is also
often shielded by other
solid fuel elements. As a
result, a large extin-
guisher or two moderate

-sized extinguishers are
required. The 21/2- gal-
lon (9 L) extinguisher
roughly equates to a 2A
rating. The K-rating is
necessary rather than
using a water-based
agent because the dis-
charge from water-based
extinguishers is usually
in the form of a straight
stream rather than a less
concentrated, flooding
type of coverage. A
straight stream can dis-
lodge the burning solid
fuel material and possi-
bly spread the burning
coals to other areas
where they could pose
both a secondary fire
risk, as well as a life
safety hazard. The same
travel distance to an
extinguisher is required
for solid fuel extinguish-
ers as for deep fat fryer
extinguishers so that
manual suppression can
be provided if necessary
in a reasonable time.
See the commentary to
Section 904.11.5.2 for
further discussion of
Class K extinguishers.

medium capacity of 80
pounds (36.3 kg) each: one
Class K portable fire extin-
guisher of a minimum 1.5-
gallon (6 L) capacity.

2. For every additional
group of four fryers having
a maximum cooking me-
dium capacity of 80
pounds (36.3 kg) each: one
additional Class K portable
fire extinguisher of a mini-
mum 1.5-gallon (6 L) ca-
pacity shall be provided.

3. For individual fryers
exceeding 6 square feet
(0.55 m2) in surface area:
Class K portable fire extin-
guishers shall be installed
in accordance with the
extinguisher manufac-
turer’s recommendations.

o In recent years, com-
mercial cooking opera-
tions have begun to use
improved, more efficient
deep fat fryer type cook-
ing appliances and more
healthful, unsaturated
cooking oils that require
a much higher cooking
temperature than the
former saturated oils.

904.11.5.2 Class K port-
able fire extinguishers for
deep fat fryers. When
hazard areas include deep
fat fryers, listed Class K
portable fire extinguishers
shall be provided as fol-
lows:

1. For up to four fryers
having a maximum cooking

The Class K extinguishing
agent and extinguishers
were developed to deal
with this new hazard.
Class K extinguishers use
a wet-chemical, potas-
sium acetate based
agent that has proven to
be more effective in the
deep fat fryer hazard.
Though primarily in-
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tended for cooking fires,
many Class K extinguish-
ers can also be effec-
tively used on Class A, B
and C hazards. Class K
fire extinguishers do not
have letter ratings simi-
lar to other types of ex-
tinguishers. The capacity
of the Class K extin-
guisher becomes the ef-
fective rating. Based on
the extinguishing capa-
bility of a moderate sized
Class K extinguisher the
maximum quantity of
typical fat frying medium
can be determined. This
quantity is determined
by weight based on the
typical deep fat fryer. A
fryer capacity of 80
pounds (36 kg) can pro-
vide a surface area be-
tween 41/2 to 6 square
feet (0.42 to 0.56 m2),
depending on the manu-
facturer. When the sur-
face area exceeds 6
square feet (0.56 m2),
guidelines for Class K
extinguishers are no
longer applicable. Conse-
quently, for the larger
surface area fryers the
size of Class K extin-
guisher should be based
on the manufacturer’s
recommendations. Al-
though not specifically
indicated in the code
text, the understanding
is that if the weight ca-
pacity of the fryer ex-
ceeds 80 pounds (36 kg)
but the surface area is

less than 6 square feet
(0.56 m2), the manufac-
turer’s recommendations
should be applied for
those conditions as well.

904.11.6 Operations and
maintenance. Automatic
fire extinguishing systems
protecting commercial
cooking systems shall be
maintained in accordance
with Sections 904.11.6.1
through 904.11.6.3.

o Most fires in commer-
cial kitchens involve the
cooking appliance and
exhaust system in some
way. Proper operation of
the system in accordance
with the IMC, as well as
routine maintenance can
reduce the hazards re-
lated to the collection
and removal of smoke
and grease-laden vapors.

904.11.6.1 Existing auto-
matic fire-extinguishing
systems. Where changes in
the cooking media, posi-
tioning of cooking equip-
ment or replacement of
cooking equipment occur in
existing commercial cook-
ing systems, the automatic
fire extinguishing system
shall be required to comply
with the applicable provi-
sions of Sections 904.11
through 904.11.4.

o The provisions of Sec-
tion 904.11 have long
required new commercial
cooking system pre engi-
neered fire extinguishing

systems to be tested in
accordance with UL 300
and listed and labeled for
that use. The question
has often arisen, how-
ever, as to whether or
how those provisions
should be applied to ex-
isting systems. This sec-
tion, new in the 2009 edi-
tion, provides guidance
and adds clarity as to
when existing automatic
fire extinguishing systems
protecting commercial
cooking operations need
to be modified, upgraded
or replaced to meet UL
300 requirements. These
provisions are thought to
be consistent with provi-
sions adopted by some
states and local jurisdic-
tions on this topic.

904.11.6.2 Extinguishing
system service. Automatic
fire extinguishing systems
shall be serviced at least
every six months and after
activation of the system.
Inspection shall be by
qualified individuals, and a
certificate of inspection
shall be forwarded to the
fire code official upon
completion.

o Range hood fire-
extinguishing systems
must be inspected and
serviced at regular inter-
vals to determine that
they are ready to per-
form the intended func-
tion. Obviously, service is
required after the sup-
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pression system dis-
charges. The extent of
service and maintenance
depends on the type of
fire-extinguishing system
installed. The NFPA stan-
dard corresponding to
the installed extinguish-
ing agent should be con-
sulted for additional ser-
vice requirements (see
commentary, Section
904.11).

904.11.6.3 Fusible link
and sprinkler head re-
placement. Fusible links
and automatic sprinkler
heads shall be replaced at
least annually, and other

protection devices shall be
serviced or replaced in
accordance with the
manufacturer’s instruc-
tions.

Exception: Frangible bulbs
are not required to be re-
placed annually.

o Because of the poten-
tial accumulation of
grease or other contami-
nants that could ad-
versely affect proper
operation, fusible links
and automatic sprinkler
heads must be replaced
at least annually. The
sensing elements of the

fusible link devices as
well as the sprinkler
heads must be routinely
visually inspected and
replaced as needed, at
least annually.

The exception allows
frangible bulb-type
sprinklers to not be re-
placed as long as the
annual examination
shows no accumulation
of grease or other con-
taminants.
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