CHAPTER 3
GENERAL REGULATIONS

SECTION 301 (IFGC)
GENERAL

301.1 Scope. This chapter shall govern the approval and
installation of all equipment and appliances that comprise
parts of the installations regulated by this code in accordance
with Section 101.2.

301.1.1 Other fuels. The requirements for combustion
and dilution air for gas-fired appliances shall be governed
by Section 304. The requirements for combustion and
dilution air for appliances operating with fuels other than
fuel gas shall be regulated by the International Mechani-
cal Code.
301.2 Energy utilization. Heating, ventilating and air-condi-
tioning systems of all structures shall be designed and
installed for efficient utilization of energy in accordance with
the International Energy Conservation Code.

301.3 Listed and labeled. Appliances regulated by this code
shall be listed and labeled for the application in which they
are used unless otherwise approved in accordance with Sec-
tion 105. The approval of unlisted appliances in accordance
with Section 105 shall be based on approved engineering
evaluation.

301.4 Labeling. Labelmg shall be in accordance with the
procedures set forth in Sections 301.4.1 through 301.4.2.3.

301.4.1 Testing. An approved agency shall test a repre-
sentative sample of the appliances being labeled to the rel-
. evant standard or standards. The approved agency shall
. maintain a record of all of the tests performed. The record
shall provide sufficient detail to verify compliance with
the test standard.

301.4.2 Inspection and identification. The approved
agency shall periodically perform an inspection, which
shall be in-plant if necessary, of the appliances to be
labeled. The inspection shall verify that the labeled app11~
ances are representative of the appliances tested.
301.4.2.1 Independent. The agency to be approved
shall be objective and competent. To confirm its objec-
tivity, the agency shall disclose all possible conflicts of
interest.

301.4.2.2 Equipment. An approved agency shall have
adequate equipment to perform all required tests. The
equipment shall be periodically calibrated.

301.4.2.3 Personnel. An approved agency shall
employ experienced personnel educated in conducting,
supervising and evaluating tests.

301.5 Label information. A permanent factory-applied
nameplate(s) shall be affixed to appliances on which shall
appear in legible lettering, the manufacturer’s name or trade-
mark, the model number, serial number and, for listed appli-
ances, the seal or mark of the testing agency. A label shall
include the hourly rating in British thermal units per hour
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(Btu/h) (W); the type of fuel approved for use with the appli-
ance; and the minimum clearance requirements.

301.6 Plumbing connections. Potable water supply and
building drainage system connections to appliances regulated

by this code shall be in accordance with the futernational
Phmbing-Code plumbing subcode (NJAC 5:23-3.15).

301.7 Fuel types. Appliances shall be designed for use with
the type of fuel gas that will be supplied to them.

301.7.1 Appliance fuel conversion. Appliances shall not
be converted to utilize a different fuel gas except where
complete instructions for such conversion are provided in
the installation instructions, by the serving gas supplier or
by the appliance manufacturer.

301.8 Vibration isolation. Where means for isolation of
vibration of an appliance is installed, an approved means for
support and restraint of that appliance shall be provided.

301.9 Repair. Defective material or parts shall be replaced or
repaired in such a manner so as to preserve the original
approval or listing. :

301.10 Wind resistance. Appliances and supports that are
exposed to wind shall be designed'and installed to resist the
wind pressures determined in accordance with the Interna-
tional Building Code.

[BS] 301.11 Flood hazard. For structures located in flood
hazard areas, the appliance, equipment and system installa-
tions regulated by this code shall be located at or above the
elevation required by Section 1612 of the International
Building Code for utilities and attendant equipment.

Exception: The appliance, equipment and system installa-
tions regulated by this code are permitted to be located
below the elevation required by Section 1612 of the Inter-
national Building Code for utilities and attendant equip-
ment provided that they are designed and installed to
prevent water from entering or accumulating within the
components and to resist hydrostatic and hydrodynamic
loads and stresses, including the effects of buoyancy, dur-
ing the occurrence of flooding to such elevation.

301.12 Seismic resistance. When earthquake loads are appli-
cable in accordance with the International Building Code, the
supports shall be designed and installed for the seismic forces
in accordance with that code.

301.13 Ducts. Ducts required for the installation of systems
regulated by this code shall be designed and installed in
accordance with the International Mechanical Code.

301.14 Rodentproofing. Buildings or structures and the
walls enclosing habitable or occupiable rooms and spaces in
which persons live, sleep or work, or in which feed, food or
foodstuffs are stored, prepared, processed, served or sold,
shall be constructed to protect against rodents in accordance
with the International Building Code.
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vided with guards. The guards shall extend not less than
42 inches (1067 mm) above the platform, shall be con-
structed so as to prevent the passage of a 21-inch-diameter
(533 mm) sphere and shall comply with the loading
requirements for guards specified in the Infernational
Building Code. Access shall not require walking on roofs
having a slope greater than 4 units vertical in 12 units hor-
izontal (33-percent slope). Where access involves obstruc-
tions greater than 30 inches (762 mm) in height, such
obstructions shall be provided with ladders installed in
accordance with Section 306.5 or stairways installed in
accordance with the requirements specified in the Interna-
tional Building Code in the path of travel to and from
appliances, fans or.equipment requiring service.

[M] 306.5.2 Electrical requirements. A receptacle outlet
shall be provided at or near the appliance location in
accordance with NFPA 70.

[M] 306.6 Guards. Guards shall be provided where various
components that require service and roof hatch openings are
located within 10 feet (3048 mm) of a roof edge or open side
of a walking surface and such edge or open side is located
more than 30 inches (762 mm) above the floor, roof, or grade
below. The guard shall extend not less than 30 inches
(762 mm) beyond each end of components that require ser-
vice. The top of the guard shall be located not less than 42
inches (1067 mm) above the elevated surface adjacent to the
guard. The guard shall be constructed so as to prevent the
passage of a 21-inch-diameter (533 mm) sphere and shall
comply with the loading requirements for guards specified in
the International Building Code.

Exception: Guards are not required where permanent fall
arrest/restraint anchorage connector devices that comply
with ANSI/ASSE Z 359.1 are affixed for use during the
entire lifetime of the roof covering. The devices shall be

" re-evaluated for possible replacement when the entire roof

" covering is replaced. The devices shall be placed not more
than 10 feet (3048 mm) on center along hip and ridge lines
and placed not less than 10 feet (3048 mm) from roof
edges and the open sides of walking surfaces.

SECTION 307 (IFGC)
CONDENSATE DISPOSAL

1

307.1 Evaporators and cooling coils. Condensate drainage
systems shall be provided for equipment and appliances

- containing evaporators and cooling coils in accordance with

the futernational-Mechanical-Code plumbing subcode
(NJAC 5:23-3.15).

307.2 Fuel-burning appliances. Liquid combustion by-
products of condensing appliances shall be collected and
discharged to an approved plumbing fixture,drywell,
sump pump, floor drain, or drainage system below floor
or disposal area in accordance with the manufacturer’s
instructions. Condensate piping shall be of approved
corrosion-resistant material and shall be not smaller than
the drain connection on the appliance. Such piping shall
maintain a minimum slope in the direction of discharge
on not less than one-eight unit vertical in 12 units
horizontal (1-percent slope).
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307.4 Traps. Condensate drains shall be trapped as required
by the equipment or appliance manufacturer.

307.5 Auxiliary drain pan. Category IV condensing appli-
ances shall be provided with an auxiliary drain pan where
damage to any building component will occur as a result of
stoppage in the condensate drainage system. Such pan shall
be installed in accordance with the applicable provisions of
Section 307 of the International Mechanical Code.

Exception: An auxiliary drain pan shall not be required
for appliances that automatically shut down operation in
the event of a stoppage in the condensate drainage system.

307.6 Condensate pumps. Condensate pumps located in
uninhabitable spaces, such as attics and crawl spaces, shall be
connected to the appliance or equipment served such that
when the pump fails, the appliance or equipment will be pre-
vented from operating. Pumps shall be installed in accor-
dance with the manufacturer’s instructions.

SECTION 308 (IFGS)
CLEARANCE REDUCTION

308.1 Scope. This section shall govern the reduction in
required clearances to combustible materials, including gyp-
sum board, and combustible assemblies for chimneys, vents,
appliances, devices and equipment. Clearance requirements
for air-conditioning equipment and central heating boilers
and furnaces shall comply with Sections 308.3 and 308.4.

308.2 Reduction table. The allowable clearance reduction
shall be based on one of the methods specified in Table 308.2
or shall utilize a reduced clearance protective assembly listed
and labeled in accordance with UL 1618. Where required
clearances are not listed in Table 308.2, the reduced clear-
ances shall be determined by linear interpolation between the
distances listed in the table. Reduced clearances shall not be
derived by extrapolation below the range of the table. The
reduction of the required clearances to combustibles for listed
and labeled appliances and equipment shall be in accordance
with the requirements of this section, except that such clear-
ances shall not be reduced where reduction is specifically
prohibited by the terms of the appliance or equipment listing
[see Figures 308.2(1) through 308.2(3)].

308.3 Clearances for indoor air-conditioning appliances.
Clearance requirements for indoor air-conditioning appli-
ances shall comply with Sections 308.3.1 through 308.3.4.

308.3.1 Appliance clearances. Air-conditioning appli-
ances shall be installed with clearances in accordance with
the manufacturer’s instructions.




CHAPTER 4
GAS PIPING INSTALLATIONS

SECTION 401 (IFGC)
GENERAL

401.1 Scope. This chapter shall govern the design, installa-
tion, modification and maintenance of piping systems. The
applicability of this code to piping systems extends from the
point of delivery to the connections with the appliances and
includes the design, materials, components, fabrication,
assembly, installation, testing, inspection, operation and
maintenance of such piping systems.
401.1.1 Utility piping systems located within buildings.
Utility service piping located within buildings shall be
installed in accordance with the structural safety and fire
protection provisions of the International Building Code.

401.2 Liquefied petroleum gas storage. The storage
system for liquefied petroleum gas shall be designed
and installed in accordance with the International Fire
Code and NFPA 58. Notwithstanding the provisions
contained in NFPA 58, the installation of LP-Gas
containers on the roofs of buildings is strictly prohibited.

401.3 Modifications to existing systems. In modifying or
,adding to existing piping systems, sizes shall be maintained
in accordance with this chapter.

401.4 Additional appliances. Where an additional appliance
is to be served, the existing piping shall be checked to deter-
mine if it has adequate capacity for all appliances served. If
inadequate, the existing system shall be enlarged as required
or separate piping of adequate capacity shall be provided.

401.5 Identification. For other than steel pipe, exposed pip-
ing shall be identified by a yellow label marked “Gas” in
black letters. The marking shall be spaced at intervals not
exceeding 5 feet (1524 mm). The marking shall not be
required on pipe located in the same room as the appliance
served.

401.6 Interconnections. Where tw0 OI more imeters are
installed on the same premises but supply separate consum-
ers, the piping systems shall not be interconnected on the out-
let side of the meters.

401.7 Piping meter identification. Piping from multiple
meter installations shall be marked with an approved perma-
nent identification by the installer so that the piping system
supplied by each meter is readily identifiable.

401.8 Minimum sizes. Pipe utilized for the installation,
extension and alteration of any piping system shall be sized
to supply the full number of outlets for the intended purpose
and shall be sized in accordance with Section 402.

401.9 Identification. Each length of pipe and tubing and
each pipe fitting, utilized in a fuel gas system, shall bear the
identification of the manufacturer.

401.10 Third-party testing and certification. Piping, tubing
and fittings shall comply with the applicable referenced stan-
dards, specifications and performance criteria of this code
and shall be identified in accordance with Section 401.9. Pip-
ing, tubing and fittings shall either be tested by an approved
third-party testing agency or certified by an approved third-
party certification agency.
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401.11 Protection from vehicle impact. Gas meters,
related regulators and piping that are installed indoors or
outdoors and are subject to vehicle impact shall be
protected by barriers meeting the requirements of

Section 312 of the International Fire Code. For the purpose
of applying this provision, “subject to vehicle impact” shall
mean located within three feet of any garage door opening,
driveway or designated parking area and not separated by a
building wall from the space where the vehicle may be
operated. (1) Exception: If verification of the installation of
an excess flow valve is provided by the gas utility, vehicle
impact barriers shall not be required.

SECTION 402 (IFGS)
PIPE SIZING

402.1 General considerations. Piping systems shall be of

- such size and so installed as to provide a supply of gas suffi-

cient to meet the maximum demand and supply gas to each
appliance inlet at not less than the minimum supply pressure

' required by the appliance.
" 402.2 Maximum gas demand. The volumeiric flow rate of

gas to be provided shall be the sum of the maximum input of
the appliances served.

The total connected hourly load shall be used as the basis

“for pipe sizing, assuming that all appliances could be operat-

ing at full capacity simultaneously. Where a diversity of load
can be established, pipe sizing shall be permitted to be based
on such loads.

The volumetric flow rate of gas to be provided shall be
adjusted for altitude where the installation is above 2,000 feet
(610 m) in elevation.

402.3 Sizing. Gas piping shall be sized in accordance with
one of the following:

1. Pipe sizing tables or sizing equations in accordance
with Section 402.4.
2. The sizing tables included in a listed piping system’s
manufacturer’s installation instructions.
3. Other approved engineering methods.
402.4 Sizing tables and equations. Where Tables 402.4(1)
throngh 402.4(37) are used to size piping or tubing, the pipe
length shall be determined in accordance with Section
402.4.1,402.4.2 or 402.4.3.

Where Equations 4-1 and 4-2 are used 1o size piping or
tubing, the pipe or tubing shall have smooth inside walls and
the pipe length shall be determined in accordance with Sec-
tion 402.4.1,402.4.2 or 402.4.3. :

1. Low-pressure gas equation [Less than lllz pounds per
square inch (psi) (10.3 kPa)]:

0.381

Q
D=
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(Equation 4-1)
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2. High-pressure gas equation [1'/, psi (10.3 kPa) and
abovel:

Q0.38 1
D = (Equation 4-2)

0.206
(P2- P} x Y:l

C.xL

r

18.93{

where:
D = Inside diameter of pipe, inches (mm).

Input rate appliance(s), cubic feet per hour at 60°F
(16°C) and 30-inch mercury column.

Q
I

= Upstream pressure, psia (P, + 14.7).
= Downstream pressure, psia (P, + 14.7).
Equivalent length of pipe, feet.

RS
]

= Pressure drop, inch water column (27.7 inch water
column = 1 psi).
TABLE 402.4

C,AND Y VALUES FOR NATURAL GAS AND UNDILUTED
PROPANE AT STANDARD CONDITIONS

EQUATION FACTORS
GAS [ Y
Natural gas 0.6094 0.9992
Undiluted propane 1.2462 0.9910

For SI: 1 cubic foot = 0.028 m?, 1 foot = 305 mm,

1-inch water column = 0.2488 kPa,

1 pound per square inch = 6.895 kPa,

1 British thermal unit per hour = 0.293 W.
402.4.1 Longest length method. The pipe size of each
section of gas piping shall be determined using the longest
length of piping from the point of delivery to the most
remote outlet and the load of the section.

402.4.2 Branch length method. Pipe shall be sized as fol-
lows: .

1. Pipe size of each section of the longest pipe run
from the point of delivery to the most remote outlet
shall be determined using the longest run of piping
and the load of the section.

2. The pipe size of each section of branch piping not
previously sized shall be determined using the
length of piping from the point of delivery to the
most remote outlet in each branch and the load of
the section.

402.4.3 Hybrid pressure. The pipe size for each section
of higher pressure gas piping shall be determined using the
longest length of piping from the point of delivery to the
most remote line pressure regulator. The pipe size from
the line pressure regulator to each outlet shall be deter-
mined using the length of piping from the regulator to the
most remote outlet served by the regulator.
402.5 Allowable pressure drop. The design pressure loss in
any piping system under maximum probable flow conditions,
from the point of delivery to the inlet connection of the appli-
ance, shall be such that the supply pressure at the appliance is

34

greater than or equal to the minimum pressure required by the
appliance.

402.6 Maximum design operating pressure. The maximum
design operating pressure for piping systems located inside
buildings shall not exceed 5 pounds per square inch gauge
(psig) (34 kPa gauge) except where one or more of the fol-
lowing conditions are met:

1. The piping system is welded.

2. The piping is located in a ventilated chase or otherwise
enclosed for protection against accidental gas accumu-
lation.

3. The piping is located inside buildings or separate areas.
of buildings used exclusively for any of the following:

3.1. Industrial processing or heating.
3.2. Research.

3.3. Warehousing.

3.4. Boiler or mechanical rooms.

4. The piping is a temporary installation for buildings
under construction.

5. The piping serves appliances or equipment used for
agricultural purposes.

6. The piping system is an LP-gas piping system with a
design operating pressure greater than 20 psi (137.9
kPa) and complies with NFPA 58.

402.6.1 Liquefied petroleum gas systems. The operating
pressure for undiluted LP-gas systems shall not exceed

20 psig (140 kPa gauge). LP-gas systems designed to operate

below -5°F (-21°C) or with butane or a propane-butane mix
shall be designed to either accommodate liquid LP-gas or
prevent LP-gas vapor from condensing into a liquid.
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SECTION 403 (IFGS)
PIPING MATERIALS

403.1 General. Materials used for piping systems shall com-
ply with the requirements of this chapter or shall be
approved.

403.2 Used materials. Pipe, fittings, valves and other materi-
als shall not be used again except where they are free of for-
eign materials and have been ascertained to be adequate for
the service intended.

403.4 Metallic pipe. Metallic pipe shall comply with Sec-
tions 403.4.1 through 403.4 4.

403.4.1 Cast iron. Cast-iron pipe shall not be used.

403.4.2 Steel. Steel and wrought-iron pipe shall be not less
than standard weight (Schedule 40) and shall comply with
one of the following standards:

1. ASME B36.10, 10M.
2. ASTM A 53/A53M.
3. ASTM A 106.

403.4.3 Copper and copper alloy. Copper and copper
afloy pipe shall not be used if the gas contains more than
an average of 0.3 grains of hydrogen sulfide per 100 stan-
dard cubic feet of gas (0.7 milligrams per 100 liters).
Threaded copper, copper alloy and aluminum-alloy pipe
shall not be used with gases corrosive to such materials.

403.4.4 Aluminum. Aluminum-alloy pipe shall comply
with ASTM B 241 except that the use of alloy 5456 is pro-
hibited. Aluminum-alloy pipe shall be marked at each end
of each length indicating compliance. Aluminum-alloy
pipe shall be coated to protect against external corrosion
where it is in contact with masonry, plaster or insulation,
or is subject to repeated wettings by such liquids as water,
detergents or sewage. Aluminum-alloy pipe shall not be
used in exterior locations or underground.

403.5 Metallic tubing. Seamless copper, aluminum alloy and
steel tubing shall not be used with gases corrosive to such
materials.

403.5.1 Steel tubing. Steel tubing shall comply with
ASTM A 254.

403.5.2 Copper and copper alloy tubing. Copper tubing
shall comply with Standard Type K or L of ASTM B 88 or
ASTM B 280.

Copper and copper alloy tubing shall not be used if the
gas contains more than an average of 0.3 grains of hydro-
gen sulfide per 100 standard cubic feet of gas (0.7 milli-

~ grams per 100 liters).

403.5.3 Aluminum tubing. Aluminum-alloy tubing shall
comply with ASTM B 210 or ASTM B 241. Aluminum-
alloy tubing shall be coated to protect against external cor-
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rosion where it is in contact with masonry, plaster or insu-
lation, or is subject to repeated wettings by such liquids as
water, detergent or sewage.

Aluminum-alloy tubing shall not be used in exterior
locations or underground. )

403.5.4 Corrugated stainless steel tubing. Corrugated
stainless steel tubing shall be listed in accordance with
ANSILC 1/CSA 6.26.

403.6 Plastic pipe, tubing and fittings. Polyethylene plastic
pipe, tubing and fittings used to supply fuel gas shall conform
to ASTM D 2513. Such pipe shall be marked “Gas” and
“ASTM D 2513.7 '

Plastic pipe, tubing and fittings, other than polyethylene,
shall be identified and conform to the 2008 edition of ASTM D
2513. Such pipe shall be marked “Gas” and “ASTM D 2513.”

Polyvinyl chloride (PVC) and chlorinated polyvinyl chlo-
ride (CPVC) plastic pipe, tubing and fittings shall not be used
to supply fuel gas.

403.6.1 Anodeless risers. Plastic pipe, tubing and anode-
less risers shall comply with the following:

1. Factory-assembled anodeless risers shall be recom-
mended by the manufacturer for the gas used and
shall be leak tested by the manufacturer in accor-
dance with written procedures.

2. Service head adapters and field-assembled anodeless
risers incorporating service head adapters shall be
recommended by the manufacturer for the gas used,
and shall be designed and certified to meet the
requirements of Category I of ASTM D 2513, and
U.S. Department of Transportation, Code of Federal
Regulations, Title 49, Part 192.281(e). The manu-
facturer shall provide the user with qualified instal-
lation instructions as prescribed by the U.S.
Department of Transportation, Code of Federal Reg-
ulations, Title 49, Part 192.283(b).

403.6.2 LP-gas systems. The use of plastic pipe, tubing
and fittings in undiluted liquefied petroleum gas piping
systems shall be in accordance with NFPA 58.

403.6.3 Regulator vent piping. Plastic pipe and fittings
used to connect regulator vents to remote vent termina-
tions shall be PVC conforming to ANSVUL 651. PVC
vent piping shall not be installed indoors.
403.7 Workmanship and defects. Pipe, tubing and fittings
shall be clear and free from cutting burrs and defects in struc-
ture or threading, and shall be thoroughly brushed, and chip
and scale blown.

Defects in pipe, tubing and fittings shall not be repaired.
Defective pipe, tubing and fittings shall be replaced.

403.8 Protective coating. Where in contact with material or
atmosphere exerting a corrosive action, metallic piping and
fittings coated with a corrosion-resistant material shall be
used. External or internal coatings or linings used on piping
or components shall not be considered as adding strength.

403.9 Metallic pipe threads. Metallic pipe and fitting

threads shall be taper pipe threads and shall comply with
ASME B1.20.1.
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