CHAPTER 6
BUILDING SERVICES AND SYSTEMS

SECTION 601
GENERAL

601.1 Scope. The provisions of this chapter shall apply to the
installation, operation and maintenance of fuel-fired appli-
ances and heating systems, emergency and standby power sys-
tems, electrical systems and equipment, mechanical
refrigeration systems, elevator recall, stationary storagebattery
systems and commercial kitchen hoods.

601.2 Permits. Permits shall be obtained for refrigeration sys-
tems and battery systems as set forth in Sections 105.6 and
105.7.

SECTION 602
DEFINITIONS

602.1 Definitions. Thefollowing wordsand termsshall, for the
purposes of this chapter and as used elsewhere in this code,
have the meanings shown herein.

BATTERY SYSTEM, STATIONARY LEAD ACID. A sys-
tem which consists of three interconnected subsystems:

1. A lead-acid battery.
2. A battery charger.

3. A collectionof rectifiers, inverters, converters, and asso-
ciated electrical equipment as required for a particular
application.

BATTERY TYPES

Nickel cadmium (Ni-Cd) battery. An alkaline storage bat-
tery inwhich the positive active material isnickel oxide, the
negative contains cadmium and the electrolyteis potassium
hydroxide.

Nonrecombinant battery. A storage battery in which,
under conditions of normal use, hydrogen and oxygen gas-
ses created by electrolysis are vented into the air outside of
the battery.

Recombinant battery. A storage battery in which, under
conditions of normal use, hydrogen and oxygen gases cre-
ated by electrolysisare converted back into water inside the
battery instead of venting into theair outside of thebattery.

Stationary storage battery. A group of electrochemical
cells interconnected to supply a nominal voltage of DC
power to a suitably connected electrical 1oad, designed for
service in a permanent location. The number of cells con-
nected in a series determines the nominal voltage rating of
the battery. The size of the cells determines the discharge
capacity of the entire battery. After discharge, it may be
restored to a fully charged condition by an electric current
flowing in a direction opposite to the flow of current when
the battery is discharged.

Valve-regulated lead-acid (VRLA) battery. A lead-acid
battery consisting of sealed cellsfurnished with avalvethat
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opens to vent the battery whenever the internal pressure of
the battery exceedsthe ambient pressure by aset amount. In
VRLA batteries, theliquid electrolyte in the cellsisimmo-
bilized in an absorptive glass mat (AGM cells or batteries)
or by the addition of agelling agent (gel cellsor gelled bat-
teries).

Vented (Flooded) lead-acid battery. A lead-acid battery
consisting of cells that have electrodes immersed in liquid
electrolyte. Flooded lead-acid batteries have aprovision for
the user to add water to the cell and are equipped with a
flame-arresting vent which permits the escape of hydrogen
and oxygen gas from the cell in adiffused manner such that
a spark, or other ignition source, outside the cell will not
ignite the gasesinside the cell.

[M] COMMERCIAL COOKING APPLIANCES. Appli-
ances used in a commercial food service establishment for
heating or cooking food and which produce grease vapors,
steam, fumes, smoke or odors that are required to be removed
through a local exhaust ventilation system. Such appliances
include deep fat fryers; upright broilers; griddles; broilers;
steam-jacketed kettles, hot-top ranges; under-fired broilers
(charbroilers); ovens; barbecues; rotisseries; and similar appli-
ances. For the purpose of this definition, afood service estab-
lishment shall includeany building or aportion thereof used for
the preparation and serving of food.

[M] HOOD. An air-intake device used to capture by entrap-
ment, impingement, adhesion or similar means, grease and
similar contaminants before they enter aduct system.

Typel. A kitchen hood for collecting and removing grease
vapors and smoke.

REFRIGERANT. Thefluid used for heat transfer in arefrig-
erating system; therefrigerant absorbs heat and transfersit at a
higher temperature and a higher pressure, usualy with a
change of state.

REFRIGERATION SYSTEM. A combination of intercon-
nected refrigerant-containing parts constituting one closed
refrigerant circuit in which a refrigerant is circulated for the
purpose of extracting heat.

SECTION 603
FUEL-FIRED APPLIANCES

603.1 Installation. The installation of nonportable fuel gas
appliances and systems shall comply the International Fuel
Gas Code. The installation of all other fuel-fired appliances,
other than internal combustion engines, oil lamps and portable
devices such as blow torches, melting pots and weed burners,
shall comply with this section and the I nternational Mechani-
cal Code.

603.1.1 Manufacturer’s instructions. The installation
shall be made in accordance with the manufacturer’'s
instructionsand applicablefederal, state, andlocal rulesand
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regulations. Whereit becomes necessary to change, modify,
or ater a manufacturer’s instructions in any way, written
approval shall first be obtained from the manufacturer.

603.1.2 Approval. The design, construction and installa-
tion of fuel-fired appliances shall bein accordance with the
International Fuel Gas Code and the International
Mechanical Code.

603.1.3 Electrical wiring and equipment. Electrical wir-
ing and equipment used in connection with oil-burning
equipment shall be installed and maintained in accordance
with Section 605 and the International Code Council Elec-
trical Code Administrative Provisions.

603.1.4 Fuel oil. The grade of fuel oil used in aburner shall
bethat for which the burner isapproved and as stipulated by
the burner manufacturer. Oil containing gasoline shall not
be used. Waste crankcase oil shall be an acceptable fuel in
Group F, M and S occupancies, when utilized in equipment
listed for use with waste oil and when such equipment is
installed i n accordance with the manufacturer’ sinstructions
and the terms of its listing.

603.1.5 Access. Theinstallation shall be readily accessible
for cleaning hot surfaces, removing burners; replacing
motors, controls, air filters, chimney connectors, draft regu-
lators, and other working parts; and for adjusting, cleaning
and lubricating parts.

603.1.6 Testing, diagrams and instructions. After instal-
Iation of the oil-burning equipment, operation and combus-
tion performance tests shall be conducted to determine that
the burner is in proper operating condition and that all
accessory equipment, controls, and safety devices function

properly.

603.1.6.1 Diagrams. Contractors installing industrial
oil-burning systemsshall furnish not lessthan two copies
of diagrams showing the main oil lines and controlling
valves, one copy of which shall be posted at the oil-burn-
ing equipment and another at an approved location that
will be accessible in case of emergency.

603.1.6.2 Instructions. After completing the installa-
tion, the installer shall instruct the owner or operator in
theproper operation of the equipment. Theinstaller shall
also furnish the owner or operator with the name and
telephone number of persons to contact for technical
information or assistance and routine or emergency ser-
vices.

603.1.7 Clearances. Working clearances between oil-fired
appliances and electrical panelboards and equipment shall
bein accordancewiththe International Code Council Elec-
trical Code Administrative Provisions. Clearances between
oil-fired equipment and oil supply tanks shall be in accor-
dance with NFPA 31.

[B, M, FG] 603.2 Chimneys. Masonry chimneys shall be con-
structed in accordance with the International Building Code.
Factory-built chimneys shall be installed in accordance with
the International Mechanical Code. Metal chimneys shall be
constructed and installed in accordance with NFPA 211.
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603.3 Fuel oil storage systems. Fuel oil storage systems shall
be installed in accordance with this code. Fuel il piping sys-
tems shall be installed in accordance with the International
Mechanical Code.

603.3.1 Maximum outsidefuel oil storageaboveground.
Where connected to afuel-oil piping system, the maximum
amount of fuel oil storage allowed outside above ground
without additional protection shall be 660 gallons (2498 L).
Thestorage of fuel oil above ground in quantitiesexceeding
660 gallons (2498 L) shall comply with NFPA 31.

603.3.2 Maximum inside fuel oil storage. Where con-
nected to a fuel-oil piping system, the maximum amount of
fud oil storage allowed inside any building shall be 660 gal-
lons (2498 L). Where the amount of fuel oil stored inside a
building exceeds 660 gallons (2498 L), the storage areashall
be in compliance with the International Building Code.

603.3.3 Underground storage of fuel oil. The storage of
fuel il in underground storage tanks shall comply with
NFPA 31.

603.3.4 Plans. Plan requirementsfor above-ground fuel oil
storage tanks, see Section 3401.4.1.

603.4 Portable unvented heaters. Portable unvented
fuel-fired heating equipment shall be prohibited in occupan-
ciesin GroupsA, E, |, R-1, R-2, R-3, R-4 and SR.

Exception: Listed and approved unvented fuel-fired heaters
in one- and two-family dwellings.

603.4.1 Prohibited locations. Unvented fuel-fired heating
equipment shall not be located in, or obtain combustion air
from, any of thefollowing roomsor spaces: sleeping rooms,
bathrooms, toilet rooms or storage closets.

603.5 Heating appliances. Heating appliances shall be listed
and shall comply with this section.

603.5.1 Guard against contact. The heating element or
combustion chamber shall be permanently guarded so asto
prevent accidental contact by persons or material.

603.5.2 Heating applianceinstallation and maintenance.
Heating appliances shall be installed and maintained in
accordance with the manufacturer’s instructions, the Inter-
national Building Code, the International Mechanical
Code, the International Fuel Gas Code and the Interna-
tional Code Council Electrical Code Administrative Provi-
sions.

603.6 Chimneys and appliances. Chimneys, incinerators,
smokestacks or similar devices for conveying smoke or hot
gasestotheouter air and the stoves, furnaces, fireboxesor boil -
erstowhich such devicesare connected, shall be maintained so
as not to create afire hazard.

603.6.1 M asonry chimneys. Masonry chimneysthat, upon
inspection, arefound to bewithout aflueliner and that have
open mortar joints which will permit smoke or gasesto be
discharged into the building, or which are cracked as to be
dangerous, shall berepaired or relined with alisted chimney
liner systeminstalledin accordancewith the manufacturer’'s
installation instructions or a flue lining system installed in
accordance with the requirements of the International
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Building Code and appropriate for the intended class of
chimney service.

603.6.2 Metal chimneys. Metal chimneys which are cor-
roded or improperly supported shall berepaired or replaced.

603.6.3 Decor ative shrouds. Decorative shrouds installed
a the termination of factory-built chimneys shall be
removed except where such shrouds are listed and labeled
for use with the specific factory-built chimney system and
areinstalledin accordancewith the chimney manufacturer’'s
installation instructions.

603.6.4 Factory-built chimneys. Existing factory-built
chimneys that are damaged, corroded or improperly sup-
ported shall be repaired or replaced.

603.6.5 Connector s. Existing chimney and vent connectors
that are damaged, corroded or improperly supported shall
be repaired or replaced.

603.7 Discontinuing operation of unsafe heating appli-
ances. The fire code officia is authorized to order that mea-
sures be taken to prevent the operation of any existing stove,
oven, furnace, incinerator, boiler or any other heat-producing
deviceor appliancefound to bedefectiveor inviolation of code
requirements for existing appliances after giving noticeto this
effect to any person, owner, firm or agent or operator in charge
of the same. The fire code official is authorized to take mea-
suresto prevent the operation of any device or appliance with-
out notice when inspection shows the existence of an
immediate fire hazard or when imperiling human life. The
defective device shall remain withdrawn from service until all
necessary repairs or alterations have been made.

603.7.1 Unauthorized operation. It shall be aviolation of
this code for any person, user, firm or agent to continue the
utilization of any device or appliance (the operation of
which has been discontinued or ordered discontinued in
accordance with Section 603.7), unless written authority to
resume operation is given by the fire code official. Remov-
ing or breaking the means by which operation of the device
is prevented shall be aviolation of this code.

603.8 Incinerators. Commercial, industrial and residen-
tial-type incinerators and chimneys shall be constructed in
accordance with the International Building Code, the Interna-
tional Fuel GasCodeandthelnternational Mechanical Code.

603.8.1 Residential incinerators. Residential incinerators
shall be of an approved type.

603.8.2 Spark arrestor. Incineratorsshall be equipped with
an effective means for arresting sparks.

603.8.3 Restrictions. Where the fire code official deter-
mines that burning in incinerators located within 500 feet
(152 m) of mountainous, brush or grass-covered areas will
create an undue fire hazard because of atmospheric condi-
tions, such burning shall be prohibited.

603.8.4 Time of burning. Burning shall take place only
during approved hours.

603.8.5 Discontinuance. The fire code official is autho-
rized to require incinerator use to be discontinued immedi-
ately if the fire code official determines that smoke
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emissions are offensive to occupants of surrounding prop-
erty or if the use of incinerators is determined by the fire
code official to constitute a hazardous condition.

603.9 Gas meters. Above-ground gas meters, regulators and
piping subject to damage shall be protected by a barrier com-
plying with Section 312 or otherwise protected in an approved
manner.

SECTION 604
EMERGENCY AND STANDBY POWER SYSTEMS

604.1 Installation. Emergency and standby power systems
required by this code or the International Building Code shall
beinstalledin accordance with thiscode, NFPA 110 and NFPA
111. Existing installations shall be maintained in accordance
with the original approval.

604.1.1 Stationary gener ator s. Stationary emergency and
standby power generators required by this code shall be
listed in accordance with UL 2200.

604.2 Where required. Emergency and standby power sys-
tems shall be provided where required by Sections 604.2.1
through 604.2.19.4.

604.2.1 Group A occupancies. Emergency power shall be
provided for emergency voice/aarm communication sys-
tems in Group A occupancies in accordance with Section
907.2.12.2.

604.2.2 Smoke control systems. Standby power shall be
provided for smokecontrol systemsin accordance with Sec-
tion 909.11.

604.2.3 Exit signs. Emergency power shall be provided for
exit signs in accordance with Section 1011.5.3

604.2.4 M eans of egressillumination. Emergency power
shall be provided for means of egressillumination in accor-
dance with Section 1006.3.

604.2.5 Accessible means of egress elevators. Standby
power shall be provided for elevators that are part of an
accessible means of egress in accordance with Section
1108.3.2 of the Oregon Sructural Specialty Code.

604.2.6 Accessible means of egress platform lifts.
Standby power in accordance with this section or ASME
A18.1 shall be provided for platform liftsthat are part of an
accessible means of egress in accordance with Section
1108.3.3 of the Oregon Structural Specialty Code.

604.2.7 Horizontal diding doors. Standby power shall be
provided for horizontal sliding doors in accordance with
Section 1008.1.3.3.

604.2.8 Semiconductor fabrication facilities. Emergency
power shall be provided for semiconductor fabrication
facilitiesin accordance with Section 1803.15.

604.2.9 M embrane structures. Emergency power shall be
provided for exit signs in temporary tents and membrane
structuresin accordance with Section 2403.12.6.1. Standby
power shall be provided for auxiliary inflation systemsin
permanent membrane structures in accordance with the
International Building Code.
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604.2.10 Hazardous materials. Emergency or standby
power shall be provided in occupancies with hazardous
materialsin accordancewith Sections2704.7 and 2705.1.5.

604.2.11 Highly toxic and toxic materials. Emergency
power shall be provided for occupancies with highly toxic
or toxic materials in accordance with Sections 3704.2.2.8
and 3704.3.2.6.

604.2.12 Organic peroxides. Standby power shall be pro-
vided for occupancieswith organic peroxidesin accordance
with Section 3904.1.11.

604.2.13 Pyrophoric materials. Emergency power shall be
provided for occupancieswith silanegasin accordancewith
Sections 4106.2.3 and 4106.4.3.

604.2.14 Covered mall buildings. Covered mall buildings
exceeding 50,000 square feet (4645 m?) shall be provided
with standby power systemswhich are capabl e of operating
the emergency voice/alarm communication.

604.2.15 High-rise buildings. Standby power, light and
emergency systemsin high-rise buildings shall comply with
therequirementsof Sections604.2.15.1 through 604.2.15.3.

604.2.15.1 Standby power. A standby power system
shall be provided. Wherethe standby systemisagenera-
tor set inside a building, the system shall be located in a
separate room enclosed with 2-hour fire barriers or hori-
zontal assemblies constructed in accordance with the
International Building Code, or both. System supervi-
sion with manual start and transfer features shall be pro-
vided at the fire command center.

604.2.15.1.1 Fuel supply. An on-premises fuel sup-
ply, sufficient for not less than 2-hour full-demand
operation of the system, shall be provided.

Exception: When approved, the system shall be
alowed to be supplied by natural gas pipelines.

604.2.15.1.2 Capacity. Thestandby system shall have
a capacity and rating that supplies all equipment
required to be operational at the sametime. The gener-
ating capacity isnot required to be sized to operate all
of theconnected el ectrical equipment simultaneoudly.

604.2.15.1.3 Connected facilities. Power and light-
ing facilitiesfor thefire command center and elevators
specified in Sections 403.8 and 403.9 of the Interna-
tional Building Code, as applicable, and electricaly
powered fire pumps required to maintain pressure,
shall be transferable to the standby source. Standby
power shall be provided for at least one elevator to
serve dl floors and be transferable to any elevator.

604.2.15.2 Separ ate circuitsand luminaires. Separate
lighting circuits and luminaires shall be required to pro-
vide sufficient light with an intensity of not less than 1
foot-candle (11 lux) measured at floor level in al means
of egress corridors, stairways, smokeproof enclosures,
elevator carsand labbies, and other areasthat are clearly
apart of the escape route.

604.2.15.2.1 Other circuits. Circuits supplying light-
ing for thefirecommand center and mechanical equip-
ment roomsshall betransferableto the standby source.

604.2.15.3 Emergency systems. Exit signs, exit illumi-
nation as required by Chapter 10, and elevator car light-
ing are classified asemergency systemsand shall operate
within 10 seconds of failure of the normal power supply
and shall be capable of being transferred to the standby
source.

Exception: Exit sign, exit and meansof egressillumi-
nation are permitted to be powered by a standby
source in buildings of Group F and S occupancies.

604.2.16 Under ground buildings. Emergency and standby
power systemsin underground buildings covered in Chap-
ter 4 of the International Building Code shall comply with
Sections 604.2.16.1 and 604.2.16.2.

604.2.16.1 Standby power. A standby power system
complyingwiththelnternational Code Council Electrical
Code Administrative Provisions shall be provided for
standby power loadsasspecifiedin Section 604.2.16.1.1.

[B] 604.2.16.1.1 Standby power loads. The follow-
ing loads are classified as standby power loads:

1. Smoke control system.

2. Ventilation and automatic fire detection equip-
ment for smokeproof enclosures.

3. Fire pumps.

4. Standby power shall be provided for elevators
in accordancewith Section 3003 of theInterna-
tional Building Code.

[B] 604.2.16.1.2 Pickup time. The standby power
system shall pick up its connected loads within 60
seconds of failure of the normal power supply.

604.2.16.2 Emergency power. An emergency power
system complying with the International Code Council
Electrical Code Administrative Provisions shall be pro-
vided for emergency power loads as specified in Section
604.2.15.2.1.

604.2.16.2.1 Emergency power loads. The follow-
ing loads are classified as emergency power loads:

1. Emergency voice/adlarm communication sys-
tems.

. Fire alarm systems.
. Automatic fire detection systems.
. Elevator car lighting.

. Meansof egresslighting and exit signillumina-
tion asrequired by Chapter 10.

604.2.17 Group |-3 occupancies. Power-operated sliding
doors or power-operated locksfor swinging doorsin Group
I-3 occupancies shall be operable by amanual release mech-
anism at the door, and either emergency power or aremote
mechanical operating release shall be provided.

Exception: Emergency power isnot requiredinfacilities
where provisions for remote locking and unlocking of
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occupied rooms in Occupancy Condition 4 are not
required asset forthin thelnternational Building Code.

604.2.18 Airport traffic control towers. A standby power
system shall be provided in airport traffic control towers
more than 65 feet (19 812 mm) in height. Power shall be
provided to the following equipment:

1. Pressurization equipment, mechanical equipment and
lighting.

2. Elevator operating equipment.
3. Firealarm and smoke detection systems.

604.2.19 Elevators. In buildings and structures where
standby power isrequired or furnished to operate an eleva-
tor, the operation shall be in accordance with Sections
604.2.19.1 through 604.2.19.4.

604.2.19.1 Manual transfer. Standby power shall be
manually transferable to all elevatorsin each bank.

604.2.19.2 One elevator. Where only one elevator is
installed, the elevator shall automatically transfer to
standby power within 60 seconds after failure of normal
power.

604.2.19.3 Two or more elevators. Where two or more
elevators are controlled by acommon operating system,
al elevators shall automatically transfer to standby
power within 60 seconds after failure of normal power
where the standby power sourceis of sufficient capacity
to operate al elevators at the same time. Where the
standby power source is not of sufficient capacity to
operate all elevators at the sametime, all elevators shall
transfer to standby power in sequence, return to the des-
ignated landing and disconnect from the standby power
source. After all elevators have been returned to the des-
ignated level, at least one elevator shall remain operable
from the standby power source.

604.2.19.4 Venting. Where standby power is connected
to elevators, the machine room ventilation or air condi-
tioning shall be connected to the standby power source.

604.2.20 Health care facilities. Automatic emergency
and/or standby power supplies shall be provided for all
health carefacilities, as defined in NFPA 99. The approved
aternate power supply shall maintain operating energy to
the facility for a period of not less than 90 minutes. Emer-
gency and standby power supplies shall be instaled as
required in the Oregon Electrical Specialty Code and in
accordance with NFPA 99.

604.3 Maintenance. Emergency and standby power systems
shall be maintained in accordance with NFPA 110 and NFPA
111 such that the system is capabl e of supplying servicewithin
the time specified for the type and duration required.

604.3.1 Schedule. Inspection, testing and maintenance of
emergency and standby power systems shall be in accor-
dance with an approved schedul e established upon comple-
tion and approval of the system installation.
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604.3.2 Written record. Written records of theinspection,
testing and maintenance of emergency and standby power
systemsshall includethe date of service, nameof the servic-
ing technician, a summary of conditions noted and a
detailed description of any conditions requiring correction
and what corrective action was taken. Such records shall be
kept on the premises served by the emergency or standby
power system and be available for inspection by the fire
code official.

604.3.3 Switch maintenance. Emergency and standby
power system transfer switches shall be included in the
inspection, testing and maintenance schedule required by
Section 604.3.1. Transfer switches shall be maintained free
from accumulated dust and dirt. Inspection shall include
examination of the transfer switch contacts for evidence of
deterioration. When evidence of contact deterioration is
detected, the contacts shall be replaced in accordance with
the transfer switch manufacturer’s instructions.

604.4 Oper ational inspection and testing. Emergency power
systems, including all appurtenant components shall be
inspected and tested under load in accordance with NFPA 110
and NFPA 111.

Exception: Where the emergency power systemisused for
standby power or peak load shaving, such use shal be
recorded and shall be allowed to be substituted for sched-
uled testing of the generator set, provided that appropriate
records are maintained.

604.4.1 Transfer switch test. Thetest of thetransfer switch
shall consist of electrically operating the transfer switch
from the normal position to the alternate position and then
return to the normal position.

604.5 Supervision of maintenance and testing. Routine
maintenance, inspection and operational testing shall be over-
seen by a properly instructed individual.

SECTION 605
ELECTRICAL EQUIPMENT, WIRING AND HAZARDS

605.1 Abatement of electrical hazards. |dentified electrical
hazards shall be abated. |dentified hazardous electrical condi-
tions in permanent wiring shall be brought to the attention of
the code official responsible for enforcement of the Interna-
tional Code Council Electrical Code Administrative Provi-
sions. Electrical wiring, devices, appliances and other
equipment that ismodified or damaged and constitutes an el ec-
trical shock or fire hazard shall not be used.

605.2 Illumination. llumination shall be provided for service
equipment areas, motor control centers and electrical
panelboards.

605.3 Wor king space and clearance. A working space of not
lessthan 30 inches (762 mm) in width, 36 inches (914 mm) in
depth and 78 inches (1981 mm) in height shall be provided in
front of electrical service equipment. Where the electrical ser-
vice equipment iswider than 30 inches (762 mm), theworking
space shall not belessthan thewidth of the equipment. No stor-

59



BUILDING SERVICES AND SYSTEMS

age of any materials shall be located within the designated
working space.

Exceptions:

1. Where other dimensions are required or allowed by
the International Code Council Electrical Code
Administrative Provisions.

2. Access openings into attics or under-floor areas
which provide a minimum clear opening of 22 inches
(559 mm) by 30 inches (762 mm).

605.3.1 Labeling. Doors into electrical control panel rooms
shall be marked with a plainly visible and legible sign stat-
ing ELECTRICAL ROOM or similar approved wording.
The disconnecting means for each service, feeder or branch
circuit originating on a switchboard or panelboard shall be
legibly and durably marked to indicate its purpose unless
such purpose is clearly evident.

605.4 Multiplug adapters. Multiplug adapters, such as cube
adapters, unfused plug strips or any other device not complying
with the International Code Council Electrical Code Adminis-
trative Provisions shall be prohibited.

605.4.1 Power tap design. Relocatable power taps shall be
of the polarized or grounded type, equipped with
overcurrent protection, and shall be listed in accordance
with UL 1363.

605.4.2 Power supply. Relocatable power taps shall be
directly connected to a permanently installed receptacle.

605.4.3 Installation. Relocatable power tap cords shall not
extend through walls, ceilings, floors, under doors or floor
coverings, or be subject to environmental or physical dam-
age.

605.5 Extension cords. Extension cords and flexible cords
shall not be a substitute for permanent wiring. Extension cords
and flexible cords shall not be affixed to structures, extended
through walls, ceilings or floors, or under doors or floor cover-
ings, nor shall such cords be subject to environmental damage
or physical impact. Extension cords shall be used only with
portable appliances.

605.5.1 Power supply. Extension cords shall be plugged
directly into an approved receptacle, power tap or multiplug
adapter and, except for approved multiplug extension cords,
shall serve only one portable appliance.

605.5.2 Ampacity. The ampacity of the extension cords
shall not be less than the rated capacity of the portable appli-
ance supplied by the cord.

605.5.3 Maintenance. Extension cords shall be main-
tained in good condition without splices, deterioration or
damage.

605.5.4 Grounding. Extension cords shall be grounded
when serving grounded portable appliances.

605.6 Unapproved conditions. Open junction boxes and
open-wiring splices shall be prohibited. Approved covers shall
be provided for all switch and electrical outlet boxes.

605.7 Appliances. Electrical appliances and fixtures shall be
tested and listed in published reports of inspected electrical
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equipment by an approved agency and installed and main- |
tained in accordance with all instructions included as part of
such listing.

605.8 Electrical motors. Electrical motors shall be main-
tained free from excessive accumulations of oil, dirt, waste and
debris.

605.9 Temporary wiring. Temporary wiring for electrical
power and lighting installations is allowed for a period not to
exceed 90 days. Temporary wiring methods shall meet the
applicable provisions of the International Code Council Elec-
trical Code Administrative Provisions.

Exception: Temporary wiring for electrical power and
lighting installations is allowed during periods of construc-
tion, remodeling, repair or demolition of buildings, struc-
tures, equipment or similar activities.

605.9.1 Attachment to structures. Temporary wiring
attached to a structure shall be attached in an approved man-
ner.

605.10 Portable, electric space heaters. Portable, electric
space heaters shall comply with Sections 605.10.1 through
605.10.4. The use of portable space heating devices in Group I
and SR occupancies shall be prohibited.

Exception: Portable space heating devices may be per-
mitted to be used in nonsleeping staff and employee
areas.

605.10.1 Listed and labeled. Only listed and labeled porta-
ble, electric space heaters shall be used.

605.10.2 Power supply. Portable, electric space heaters
shall be plugged directly into an approved receptacle.

605.10.3 Extension cords. Portable, electric space heaters
shall not be plugged into extension cords.

605.10.4 Prohibited areas. Portable, electric space heaters
shall not be operated within 3 feet (914 mm) of any combus-
tible materials. Portable, electric space heaters shall be
operated only in locations for which they are listed.

SECTION 606
MECHANICAL REFRIGERATION

[M] 606.1 Scope. Refrigeration systems shall be installed in
accordance with the International Mechanical Code.

[M] 606.2 Refrigerants. The use and purity of new, recovered,
and reclaimed refrigerants shall be in accordance with the
International Mechanical Code.

[M] 606.3 Refrigerant classification. Refrigerants shall be
classified in accordance with the International Mechanical
Code.

[M] 606.4 Change in refrigerant type. A change in the type of
refrigerant in a refrigeration system shall be in accordance with
the International Mechanical Code.

606.5 Access. Refrigeration systems having a refrigerant cir-
cuit containing more than 220 pounds (100 kg) of Group A1 or
30 pounds (14 kg) of any other group refrigerant shall be acces-
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sible to the fire department at all times as required by the fire
code official.

606.6 Testing of equipment. Refrigeration equipment and
systems having arefrigerant circuit containing more than 220
pounds (100 kg) of Group A1 or 30 pounds (14 kg) of any other
group refrigerant shall be subject to periodic testing in accor-
dance with Section 606.6.1. A written record of required test-
ing shall be maintained on the premises. Tests of emergency
devicesor systemsrequired by this chapter shall be conducted
by personstrained and qualified in refrigeration systems.

606.6.1 Periodictesting. Thefollowing emergency devices
or systems shall be periodically tested in accordance with
the manufacturer’s instructions and as required by the fire
code official.

1. Treatment and flaring systems.

2. Valves and appurtenances necessary to the operation
of emergency refrigeration control boxes.

3. Fans and associated equipment intended to operate
emergency ventilation systems.

4. Detection and alarm systems.

606.7 Emer gency signs. Refrigeration unitsor systemshaving
arefrigerant circuit containing more than 220 pounds (100 kg)
of Group A1 or 30 pounds (14 kg) of any other group refriger-
ant shall be provided with approved emergency signs, charts,
and labelsin accordancewith NFPA 704. Hazard signsshall be
in accordance with the International Mechanical Code for the
classification of refrigerants listed therein.

606.8 Refrigerant detector. Machinery rooms shall contain a
refrigerant detector with an audible and visual alarm. The
detector, or asampling tube that draws air to the detector, shall
belocatedin an areawhererefrigerant from aleak will concen-
trate. The alarm shall be actuated at avalue not greater than the
corresponding TLV-TWA values shown in the International
Mechanical Code for the refrigerant classification. Detectors
and alarms shall be placed in approved locations.

606.9 Remote controls. Remote control of the mechanica
equipment and appliances|ocated in the machinery room shall
be provided at an approved location immediately outside the
machinery room and adjacent to its principal entrance.

606.9.1 Refrigeration system. A clearly identified switch
of the break-glass type shall provide off-only control of
eectrically energized equipment and appliances in the
machinery room, other than refrigerant leak detectors and
machinery room ventilation.

Exception: In machinery rooms where only nonflam-
mable refrigerants are used, electrical equipment and
appliances, other than compressors, are not required to
be provided with a cut-off switch.

606.9.2 Ventilation system. A clearly identified switch of
the bresk-glass type shall provide on-only control of the
machinery room ventilation fans.

606.10 Emergency pressure control system. Refrigeration
systems containing more than 6.6 pounds (3 kg) of flammable,
toxic or highly toxic refrigerant or ammonia shall be provided
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with an emergency pressure control system in accordance with
Sections 606.10.1 and 606.10.2.

606.10.1 Automatic crossover valves. Each high- and
intermediate-pressure zone in a refrigeration system shall
be provided with asingleautomatic valve providing across-
over connection to alower pressure zone. Automatic cross-
over valves shall comply with Sections 606.10.1.1 through
606.10.1.3.

606.10.1.1 Overpressure limit setpoint. Automatic
crossover valves shall be arranged to automatically
relieve excess system pressureto alower pressure zoneif
the pressure in a high- or intermediate-pressure zone
rises to within 15 psi (108.4 kPa) of the set point for
emergency pressure-relief devices.

606.10.1.2 Manual operation. When required by the
fire code official, automatic crossover valves shall be
capable of manual operation.

606.10.1.3 System design pressure. Refrigeration sys-
tem zonesthat are connected to ahigher pressure zone by
an automatic crossover valve shall be designed to safely
contain the maximum pressure that can be achieved by
interconnection of the two zones.

606.10.2 Automatic emergency stop. An automatic emer-
gency stop feature shall be provided in accordance with
Sections 606.10.2.1 and 606.10.2.2.

606.10.2.1 Operation of an automatic crossover
valve. Operation of an automatic crossover valve shall
cause all compressors on the affected system to immedi-
ately stop. Dedicated pressure-sensing devices located
immediately adjacent to crossover valves shall be per-
mitted as a means for determining operation of avalve.
To ensure that the automati ¢ crossover valve system pro-
vides a redundant means of stopping compressors in an
overpressure condition, high-pressure cutout sensors
associated with compressors shall not be used asabasis
for determining operation of a crossover valve.

606.10.2.2 Overpressure in low-pressure zone. The
lowest pressure zone in a refrigeration system shall be
provided with adedicated means of determining arisein
system pressure to within 15 psi (103.4 kPa) of the
setpoint for emergency pressure-relief devices. Activa
tion of the overpressure sensing device shall cause all
compressorson theeffected systemtoimmediately stop.

606.11 Stor age, use and handling. Flammable and combusti-
ble materials shall not be stored in machinery roomsfor refrig-
eration systems having a refrigerant circuit containing more
than 220 pounds (100 kg) of Group A1 or 30 pounds (14 kg) of
any other group refrigerant. Storage, use or handling of extra
refrigerant or refrigerant oils shall be as required by Chapters
27,30, 32 and 34.

Exception: This provision shall not apply to spare parts,
tools, and incidental materials necessary for the safe and
proper operation and maintenance of the system.

606.12 Termination of relief devices. Pressure relief devices,
fusible plugs and purge systemsfor refrigeration systems con-
taining more than 6.6 pounds (3 kg) of flammable, toxic or
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highly toxic refrigerants shall be provided with an approved
discharge system as required by Sections 606.12.1, 606.12.2
and 606.12.3. Discharge piping and devices connected to the
discharge side of a fusible plug or rupture member shall have
provisionsto prevent plugging the pipe in the event of the fus-
ible plug or rupture member functions.

606.12.1 Flammable refrigerants. Systems containing
flammabl e refrigerants having a density equal to or greater
than the density of air shall discharge vapor to the atmo-
sphere only through an approved treatment system in accor-
dance with Section 606.12.4 or a flaring system in
accordance with Section 606.12.5. Systems containing
flammabl e refrigerants having a density less than the den-
sity of air shall be permitted to discharge vapor to the atmo-
sphere provided that the point of discharge is located
outside of the structure at not less than 15 feet (4572 mm)
above the adjoining grade level and not less than 20 feet
(6096 mm) from any window, ventilation opening or exit.

606.12.2 Toxic and highly toxic refrigerants. Systems
containing toxic or highly toxic refrigerants shall discharge
vapor to the atmosphere only through an approved treat-
ment system in accordance with Section 606.12.4 or aflar-
ing system in accordance with Section 606.12.5.

606.12.3 Ammonia refrigerant. Systems containing
ammonia refrigerant shall discharge vapor to the atmo-
spherethrough an approved treatment systemin accordance
with Section 606.12.4, aflaring system in accordance with
Section 606.12.5, or through an approved ammonia diffu-
sion system in accordance with Section 606.12.6, or by
other approved means.

Exceptions:

1. Ammonia/water absorption systems containing
less than 22 pounds (10 kg) of ammonia and for
which the ammoniacircuit is located entirely out-
doors.

2. When thefire code official determines, on review
of an engineering analysis prepared in accordance
with Section 104.7.2, that afire, health or environ-
mental hazard would not result from discharging
ammonia directly to the atmosphere.

606.12.4 Treatment systems. Treatment systems shall be
designed to reduce the allowabl e discharge concentration of
the refrigerant gasto not more than 50 percent of the IDLH
at the point of exhaust. Treatment systems shall bein accor-
dance with Chapter 37.

606.12.5 Flaring systems. Flaring systemsfor incineration
of flammablerefrigerantsshall bedesigned toincineratethe
entire discharge. The products of refrigerant incineration
shall not pose health or environmental hazards. Incineration
shall be automatic upon initiation of discharge, shall be
designed to prevent blowback, and shall not expose struc-
tures or materialsto threat of fire. Standby fuel, such asLP
gas, and standby power shall havethe capacity to operatefor
oneand one-half therequired timefor completeincineration
of refrigerant in the system.

606.12.6 Ammonia diffusion systems. Ammonia diffu-
sion systems shall include a tank containing 1 gallon of
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water for each pound of ammonia(4 L of water for each 1 kg
of ammonia) that will be released in 1 hour from the largest
relief device connected to the discharge pipe. The water
shall be prevented from freezing. The discharge pipe from
the pressure relief device shall distribute ammonia in the
bottom of the tank, but no lower than 33 feet (10 058 mm)
below the maximum liquid level. The tank shall contain the
volume of water and ammonia without overflowing.

606.13 Discharge location for refrigeration machinery
room ventilation. Exhaust from mechanical ventilation sys-
tems serving refrigeration machinery rooms capable of
exceeding 25 percent of the LFL or 50 percent of the IDLH
shall be equipped with approved treatment systems to reduce
the discharge concentrations of flammable, toxic or highly
toxic refrigerants to those values or lower.

606.14 Notification of refrigerant discharges. Thefire code
official shall be notified immediately when a discharge
becomes reportable under state, federal or local regulationsin
accordance with Section 2703.3.1.

606.15 Recor ds. A written record shall be kept of refrigerant
quantities brought into and removed from the premises. Such
records shall be available to the fire code official.

606.16 Electrical equipment. Where refrigerants of Groups
A-2, A-3, B-2 and B-3, asdefined inthe I nternational Mechan-
ical Code, are used, refrigeration machinery rooms shall con-
form to the Class I, Division 2, hazardous location
classification requirements of the International Code Council
Electrical Code Administrative Provisions.

Exception: Ammonia machinery rooms that are provided
with ventilation in accordance with Section 1106.3 of the
International Mechanical Code.

SECTION 607
ELEVATOR RECALL AND MAINTENANCE

607.1 Required. Existing elevatorswith atravel distance of 25
feet (7620 mm) or more above or bel ow the main floor or other
level of a building and intended to serve the needs of emer-
gency personnel for fire-fighting or rescue purposes shall be
provided with emergency operation in accordancewith ASME
A17.3. New elevators shall be provided with Phase | emer-
gency recall operation and Phasell emergency in-car operation
in accordance with ASME A17.1.

[B] 607.2 Emergency signs. An approved pictoria sign of a
standardized design shall be posted adjacent to each elevator
call station on all floors instructing occupants to use the exit
stairways and not to use the elevatorsin case of fire. The sign
shall read: IN FIRE EMERGENCY, DO NOT USE ELEVA-
TOR. USE EXIT STAIRS. The emergency sign shall not be
required for elevators that are part of an accessible means of
egress complying with Section 1007.4.

607.3 Elevator keys. Keys for the elevator car doors and
fire-fighter service keys shall be kept in an approved location
for immediate use by the fire department.
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TABLE 608.1
BATTERY REQUIREMENTS

NONRECOMBINANT BATTERIES RECOMBINANT BATTERIES
Flooded Lead Flooded Nickel-Cadmium Valve Regulated Lead Acid
REQUIREMENT Acid Batteries (Ni-Cd) Batteries (VRLA) Batteries Lithium-lon Batteries
Hgg;lﬁgrr&a/vay Not required Not required 32%;";3‘1 Not required
Spill control R’(%%lgrse)d I?Z%lg;e)d Not required Not required
Neutralization (T;%%ug ij gzcgugic)i (F\;%%ug g; Not required
Ventilation (esoa.F:s(.af;u isrgg.s.z) (eoslisﬁ;u iergg.ﬁ.z) (sos.Fg.ag;u isrgg.s.z) Not required
Signage Fzggtgj;r;)d F‘Eg%g";;d Fzgggr;d Required (608.7)
Seismic protection Fzgggge)d Fizgggd Fzg%grée)d Required (608.8)
Smoke detection R(g((q);u;e;d Iiz%t;;e)d R(gglg;e)d Required (608.9)
SECTION 608 608.4.3 Cabinets. When stationary batteries are contained

STATIONARY STORAGE BATTERY SYSTEMS

608.1 Scope. Stationary storage battery systems having an
electrolytecapacity of morethan 50 gallons(189 L) for flooded
lead acid, nickel cadmium (Ni-Cd) and valve-regulated lead
acid (VRLA), or 1,000 pounds (454 kg) for lithium-ion, used
for facility standby power, emergency power or uninterrupted
power supplies, shall comply with thissectionand Table608.1.

608.2 Safety caps. Safety caps for stationary storage battery
systems shall comply with Sections 608.2.1 and 608.2.2.

608.2.1 Nonrecombinant batteries. Vented lead acid,
nickel-cadmium or other types of nonrecombinant batteries
shall be provided with safety venting caps.

608.2.2 Recombinant batteries. VRLA batteries shall be
equipped with self-resealing flame-arresting safety vents.

608.3 Thermal runaway. VRLA battery systemsshall be pro-
vided with a listed device or other approved method to pre-
clude, detect and control thermal runaway.

608.4 Room design and construction. Enclosure of station-
ary battery systems shall comply with the International Build-
ing Code. Battery systems shall be allowed to be in the same
room with the equipment they support.

608.4.1 Separate rooms. When stationary batteries are
installed in a separate equipment room accessible only to
authorized personnel, they shall be permitted to beinstalled
on an open rack for ease of maintenance.

608.4.2 Occupied work centers. When asystem of VRLA,
lithium-ion, or other type of sealed, nonventing batteriesis
situated in an occupied work center, it shall beallowed to be
housed in a noncombustible cabinet or other enclosure to
prevent access by unauthorized personnel.
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in cabinetsin occupied work centers, the cabinet enclosures
shall belocated within 10 feet (3048 mm) of the equipment
that they support.

608.5 Spill control and neutralization. An approved method
and materials for the control and neutralization of a spill of
electrolyte shall be provided in areas containing lead-acid,
nickel-cadmium or other types of batteries with free-flowing
liquid electrolyte. For purposes of this paragraph, a“spill” is
defined as any unintentional release of electrolyte.

Exception: VRLA, lithium-ion or other typesof sealed bat-
teries with immobilized electrolyte shall not require spill
control.

608.5.1 Nonrecombinant battery neutralization. For bat-
tery systems containing lead-acid, nickel-cadmium or other
types of batteries with free-flowing el ectrolyte, the method
and materials shall be capable of neutralizing a spill from
the largest lead-acid battery to a pH between 7.0 and 9.0.

608.5.2 Recombinant battery neutralization. For VRLA
or other types of sealed batteries with immobilized electro-
lyte, the method and material shall be capable of neutraliz-
ing aspill of 3 percent of the capacity of thelargest VRLA
cell or block in the room to a pH between 7.0 and 9.0.

Exception: Lithium-ion batteries shall not require neu-
tralization.

608.6 Ventilation. Ventilation of stationary storage battery
systems shall comply with Sections 608.6.1 and 608.6.2.

608.6.1 Room ventilation. Ventilation shall be provided in
accordancewith thelnternational Mechanical Codeand the
following:

1. For flooded lead acid, flooded nickel-cadmium, and
VRLA batteries, the ventilation system shall be
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designed to limit the maximum concentration of
hydrogento 1 percent of thetotal volume of theroom;
or

2. Continuous ventilation shall be provided at arate of
not lessthan 1 cubic foot per minute per squarefoot [1
ft3/min/ft2 or 0.0051 m¥/(s - m?)] of floor area of the
room.

Exception: Lithium-ion batteriesshall not require venti-
lation.

608.6.2 Cabinet ventilation. When VRLA batteries are
installed inside a cabinet, the cabinet shall be approved for
use in occupied spaces and shall be mechanically or natu-
rally vented by one of the following methods:

1. Thecabinet ventilation shall limit the maximum con-
centration of hydrogen to 1 percent of the total vol-
ume of the cabinet during the worst-case event of
simultaneous “boost” charging of all the batteriesin
the cabinet; or

2. When calculations are not available to substantiate
the ventilation rate, continuous ventilation shall be
provided at arate of not lessthan 1 cubic foot per min-
ute per squarefoot [ 1 ft3/min/ft2 or 0.0051 m3/(s- m?)]
of floor area covered by the cabinet. The room in
which the cabinet isinstalled shall aso be ventilated
asrequired in Section 608.6.1.

608.7 Signage. Signs shall comply with Sections 608.7.1 and
608.7.2.

608.7.1 Equipment room and building signage. Doors
into el ectrical equipment roomsor buildings containing sta-
tionary battery systems shall be provided with approved
signs. The signs shall state that:

1. Theroom contains energized battery systems.
2. The room contains energized electrical circuits.

3. The battery electrolyte solutions, where present, are
corrosive liquids.

608.7.2 Cabinet signage. Cabinets shall have exterior
labels that identify the manufacturer and model number of
the system and electrical rating (voltage and current) of the
contained battery system. There shall be signs within the
cabinet that indicate the relevant electrical, chemical and
fire hazards.

608.8 Seismicprotection. Thebattery systemsshall be seismi-
cally braced in accordance with the International Building
Code.

608.9 Smokedetection. An approved automatic smoke detec-
tion system shall beinstalled in accordance with Section 907.2
in rooms containing stationary battery systems.

SECTION 609
COMMERCIAL KITCHEN HOODS

[M] 609.1 General. Commercia kitchen exhaust hoods shall
comply with the requirements of the International Mechanical
Code.
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[M] 609.2 Whererequired. A Typel hood shall beinstalled at
or above all commercial cooking appliances and domestic
cooking appliancesused for commercial purposesthat produce
grease vapors. Where any cooking appliance under a single
hood requires a Type | hood, a Type | hood shall be installed.
WhereaTypell hoodisrequired, aTypel or Typell hood shall
beinstalled.

609.2.1 Typel hoods. Typel hoods shall beinstalled where
cooking appliances produce grease or smoke, such as
occurs with griddles, fryers, broilers, ovens, ranges, and
wok ranges.

609.2.2 Type Il hoods. Type Il hoods shall be installed
where cooking or dishwashing appliances produce heat or
steam and do not produce grease or smoke, such as steam-
ers, kettles, pasta cookers and dishwashing machines.

Exceptions:

1. Under-counter-type commercial dishwashing
machines.

2. A Typell hoodisnot required for dishwashersand
potwashers that are provided with heat and water
vapor exhaust systems that are supplied by the
appliance manufacturer and areinstalled in accor-
dance with the manufacturer’ sinstructions.

3. A single light-duty electric convection, bread,
retherm or microwave oven. The additional heat
and moisture loads generated by such appliances
shall be accounted for in the design of the HVAC
systems.

4. A Type Il hood is not required for the following
electrically heated appliances: toasters, steam
tables, popcorn poppers, hot dog cookers, coffee
makers, rice cookers, egg cookers, holding/warm-
ing ovens. The additional heat and moisture loads
generated by such appliances shall be accounted
for in the design of the HVAC system.

609.2.3 Domestic cooking appliances used for commer -
cial purposes. Domestic cooking appliances utilized for
commercial purposes shall be provided with Typel or Type
Il hoodsasrequired for thetype of appliancesand processes
in accordance with Sections 609.2, 609.2.1 and 609.2.2.

Exception: Oregon Mechanical Code Interpretive Rul-
ing 93-33 provides when domestic ranges and ovens are
used for heating or occasional preparation of foods, such
as lunches, potlucks, etc., a commercial hood is not
required. If dinners are prepared on aregular basis, or
more than two residential rangesare used, aTypell hood
is required. If a commercial range is installed or
grease-producing equipment isused, aType | hood must
beinstalled.

609.2.4 Extra-heavy duty. Type | hoods for use over
extra-heavy duty cooking appliances shall not cover other
appliances that require fire extinguishing equipment and
such hoods shall dischargeto an exhaust systemthat isinde-
pendent of other exhaust systems.
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