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5.21.9 Vaporizer Pressure Relief Valve.

5.21.9.1 The minimum e of discharge in cubic feet of air

per minute for presure relief valves for LP-Gas vaponzers,
cither of the indirect type or direcefired wvpe, shall comply
with 5.21.9.2 through 5.21.9.4.

5.21.9.2 Baszod on conservative heat tansfer calculations (as-
suming that the vaporizing chamber is liquid full). the maxi-
mum apor generating capadity (rate) shall be determined
when maximum heat is available. That vapor rate shall be con-
veried to an equivalent air maie.

5.21.8.3 If the vaponzer is direci fired or if a substaniial exic-
rior surface isin contact with the LP-Gas, the sum of the wapor-
izer surface and the LP-Gas wetted exterior surface shall be
used in conjuncton with Table 5.7.2.6 10 determine the re-
quired relief valve capacity.

52194 The minimum e of discharge in cubic feet of air
per mimuic for pressure relief valves for LP-Cas vaponizers, of
cither the indirect type or direci-fired tvpe, shall be at least
150 percent of the raed vaporiza ng capaciy.

5.22 Vehice Fuel Dispensers.

5.22.1 The dispenser shall have a maximum design pressure
rating equal 10 or greater than the maximum discharge pres-
sure from the pump and bypass valve, if provided.

5222 The maximum design pressure and all equipment
downstream from the pump shall be in accomance with
Tahle 5.17.2.1.

Chapter 6§ Installation of LP-Gas Systems

.1 Scope.

6.1.1* Application. This chapter applies i the following:

(1) Location and field insallaton of LPGas sysems tha use
componenis, subassemblies, container assemblies, and con-
tainer systems that are bricated in acoordance with Chap-
ter 5

{2) Location of con@iners and liquid wansfer sysiems

{3) Installation of container appuricnances and regulatos

{4) Insmllaton of piping (induwding Nexible conneaos and
hose), ydrostatic relief valves, and piping s mice limitations

(5) Installaton of equipment

{6} Testing of piping svstems

6.1.2 Nonapplication. This chapier does not apply w the fol-

lowing

(1) Refrigerated conminers

{2) Installation of systems used in the highway tansporation
of LP-Cas

6.1.3* Additional Feamres. For amy purpose or applicasion ad-

dressed within the scope of this chaper, if the requirements of

the chapter are met, any orall additonal features or componenis

of equipment not prohibited by the chaper shall be permited w

be used.

6.2 Location of Conminers.

6.2.1 IPCas comainers shall be located owside of uldings
unless they are spedifically allowed w be located inside of buidd-
ings.

6.2.2 LP-Casconminersshall be allowed in buildings only for
the following applications:

{1} Cylinders as spedificallv provided for in Section 620

(2) Comainers of less than 125 gal (0.5 m®) water capacity for
the purposes of being filled in buildings or structures
complying with Chapier 10

(3) Coniminers on LP-Gas wehicles complying with, and
parked or garaged in accordance with, Chapier 9

{4) Comziners wsed with LP-Gas pormble engine fuel systems
complying with 11.15.1

{3) Comainers wed with LP-Gas smiomry engine fuel sys-
iems complying with 6. 26

(6) Conimners used with LP-Gas—fucled industnal trucks
complying with 11.15.4

{7) Comziners on LP-Gas—fueled vehicles gamged in accor-
dance with Section 11.16

{#) (ylinders awaiting wse, resale. or exchange when stored
in accordance with Chapter 8

6.3 Container Separation [istances.

fi.3.1 Abovegronnd Containers.

6.3.1.1* Conminers installed ouside of buildings, whether of the

porzbl npe replaced on a oylinder exchange basis or perma-

nenily insialled and refilled at the insmllaton, shall be located
with respect to the adjacent con@iners, important building,
group of buildings. or line of adjoining property that can be
built upon. in accordance with Table 6.3.1.1, Table 6.4.1.2,
6.5.1.2 through 6.35.1.3, 6335, 6.3 4.1 thmugh 6.34.4, and

6i.4.4.6 through 6.4.4.11.

6.3.1.2 When the provisions of 628.3 through 6.28.5 are met,
the minimum distance from an ASME conminer to a building
shall be reduced by one-half for ASME continers of 20401 gal
g 30000521 {76 m” through 114 m*) water capacity.

6.3.1.3 The 25 fit (7.6 m) minimum distance from above-
ground ASME containers of 501 gal through 240 gal (1.9 m*
through 7.6 m®) water capacity to buildings, a group of build-
ings, or the line of adjoining property that can be built upon
shall be reduced vo 1 £t (3 m) for a single ASME container of

1200 gal (4.5 m") or less water capacity where such continer
is at least 25 fi (7.6 m) from any other LP-Gas conminer of
more than 125 gal (0.5 m™) water capacity.

6.3.2 Undergronnd or Mounded ASME Containers.

6.3.2.1 Minimum disances for underground or mounded
ASME comtainers of 2001 gal through 30000 gal (7.6 m* through
114 m*) water capacity, incorporzting all the provisions of Sec-
tion 628, shall be reduced o MY f (3 m).

6.3.2.2 Distances for all underground and mounded ASME
coniziners shall be messured From the container surface.

6.3.2.3 No pan of an underground or mounded ASME con-

ziner shall be less than 10 ft {3 m) from a building orline of

adjoi ning property that can be built upon.
| 63.3 Minimuom Separation Distances for ASME Continers.
633.1 The minimum scpamiion distances specified in
Table fi3.1.1 between conminers and buildings of other than
woodframe construction devoted excl usively 1o gas manufic-
wring and distribution operations shall be reduced w 10 fi
{3mj).
6.3.3.2 If the aggregate water capacity of a mulicon@iner
insiallaion s 50 gal (1.9 m™} or more and ithe installaton is
comprised of individual contai ners, each with a water capacity
of bess than 125 gal (.5 m?}. the minimum distance shall com-
ply with Table 6.3.1.1 and 6.3.3.2({A) through 6.3.3.2{().

(A) The aggregate capacity shall be used mther than the ca-
Pacily per conid ner.
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Table 6.5.1.1 Separation Distances Between Containers, Important Buildings. and Line of
Adjoining Property That Can Be Built Upon

Minimnm Distances
Mounded or
Water Capacity Underground  Abovegroond Berween
per Container Conminers™ Containers Containers”
gal or' fi m fi m fi m
<125 <l).5° 10 3 ot o 0 0
125250 L5110 {1 3 10 3 0 0
251-504} =L0-19 {1 3 10 3 3 1
=2, (W =196 {1 3 25" 76 3 1
2,001 =341 (M2 =7.6-114 Al 15 50 15 5 1.5
30, (1 1= 0, (MM} =114-265 5l 15 75 23
FO, =00 (MM} =265-31 50 15 100 30 ¥ of sum of
Ok, W1 =1 240, (WM} =541-454 50 15 125 38 diameters of
120, (M1 1= M (M) »454-T57 Al 15 200 fil adpoent
2L OG- KL MM =757-5,785 Al 15 00 91 oconEiners
I RLLTILL ] =3, 785 Al 15 0 122
TSee 6321,
fSee .9.4.5.
“See 6944
“See 6.8.4.1, 6.5.42, .34.5, and 6.5.4.4
“See .01

{B) I more than one such insiallation 15 made, cach insialla-
tion shall be separated from any other installadon by at least
25 ft (7.6m]).

() The minimum dismnces between contai ners shall not be
applied to ins@allations covered by 6.3.3.2

G.5.4 Separation Distance Between Comtainer Pressure Relief
Valve and Building O penings.
G.3.4.1 Cylinders shall not be located and installed under-

neath any building umless the space is open o the aimosphere
for 50 percent of its perimeter or more.

6.3.4.2 ASME conmmers of less than 125 gal {5 m~) water
capacity shall be located and installed a0 that the discharge from
pressure relief devices shall not terminate in or bemeath any

baxilching.

6.3.43* The disiance measured horzonally from the point of
discharge of a container pressure relief walve w any buil ding
opening below the level of such discharge shall be in accor
dance with Table 6.5.4.5.

6344 The dismnce measured in any direcion from the
poini of discharge of a coniziner pressure relief walve, ventofa
fixed maximum liquid level gange on a contminer, and the
conziner filling connection o exterior sources of ignition,
openings inin direckvent (sealed combustion system) appli-
ances, and mechanical ventlaton air intakes shall be in accor-
dance with Table 6.3 4.5,

6.3.45 Accessai the ends or sides of individual underground
containers having a water capacity of 125 gal (0.5 m*) or more
shall be prwided in multiconminer insmllations to facilitte
worki ng with cranes or hoists.

Table 6.5.4.5 Separation Distance Between Comainer Pressure Relief Valve and Building

O penings
Distance from Relief Valve, Vent
Horizonally from Discharge. and Filling Connection
Relief Valve to Exterior Source of Ignition,
Discharge io Openings inio Direci-Vent
Opening Bel ow Appliances, and Mechanical
Exchange Discharge Venilation Air Intakes
Container or Filled on Site
Type at Point of Use fr m f m
Cylinder  Exchange 3 09 5 15
Cylinder  Filled on site at the 3 9 10 3.0
point of use
ASME Filled on site at the 5 15 10 3.0
point of use
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6.4 Other Container Location Requirements.
G.4.1 ASME Multicontainer Requirements.

6.4.1.1 Where storage containers having an aggregaie waier
capacity of more than 4000 gal (152 m®*) are located in heavily
populated or congested arcas, the siting provisions of 6.3.1.1
and Table 6.3 1.1 shall be pemmitted 1o be modified as indi-
cated by the fine safety analysis described in 6,27 5.

6.4.1.2 Aboveground multicontainer insallations compnsed
of ASME containers having an individual waier capaoiy of
12,000 gal {45 m"} or more and insalled for use in a single
location shall be limited to the number of coniziners in one
group, with cach group separated from the nex group in ac-
cordance with the degree of fire protecion prwided in
Table 6.4.1.2.

Table 6.4.1.2 Maxinmm Number of Containers in a Group

and Their Separation Distances
Min imuum
Maimum i
NI:III‘IE ﬂf BEME“ an
Fire Protection Containers in
Provided by One Group fi m
Hose streams only (see 6 5l 15
6.4.1.2 and 6.27.3.1)
Fixed monitor noezles 6 25 7.6
per 6.27.6.5
Fixed water spray per 9 25 76
6.27.6.1
Inzulation per 6.27.5.1 9 25 76

6.4.1.3 Where the provisions of 628 3 and 6.28. 4 are mew the
minimum sepamton disance between groups of ASME con-
tainers protected by hose stream only shall be onehalfl the
distances roquired in Table 6.4.1.2.

6.4.2 Underground and Mounded ASME Containers.

6.4.2.1 Underground or mounded ASME conminers shall be
located in accordanoe with 6.42.2 and 6.4.2.5

6.4.2.2 Underground or mounded comainers shall be lo-
cated outside of any buildings.

6.4.2.3 Buildings shall not be constructed over any under-
ground or mounded containers.

fi.4.3 General Requirements.

6.4.3.1 The sides of adjacent containers shall be separated in
accordance with Table 6.5.1.1 bt shall not be separmated by
less than 3 ft {1 m).

6.4.3.2 Where containers arcinstalled paralld with ends in line,
the number of containers in one group shall not be limied.

6.4.%.3 Where more than one row of containers is installed,
the adjacent ends of the containers in each row shall be sepa-
rated by not less than 10 ft (3m).

6.4.4 Additional Container Installation Requirements.

6.4.4.1 Additonal container installation requirements shall
comply with 6.4.42 through 6.4.414 and 64.5.

6.4.4.2 Containers shall not be stacked one above the other.

6.4.4.3* Combusuble matenals shall not accumulate or be
stored within 10 it (3 m) of 2 contai ner.

6.4.4.4* The area under containers shall be graded or shall
have dikes or curbs installed so that the flow or accunmulaton
of lammable liquids with flash points below 200°F (93.4%C) is
prevented.

6445 [1P-Cos containers shall be located at least 106t (3 m)
from the cenierline of the wall of diked arcas containing flam-
mable or combustible liguids.

6446 The minimum honzontal sepamtion between abowe-
ground LP-Gas containers and aboveground anks containing
liquids having flash points below 2HEF (95.4°C) shall be 2t
{6 m).

6.44.7 The requircments of G.4.4.6 shall not apply where LP-
Gas containers of 195 gal (05 m?) or less water capacity arc in-
stalled adjacent 1 fuel oil supply tanks of 660 gal (2.5 m™) or less
capacity.

6448 No horizonzl separation shall be required betveen
aboveground LPGas containers and underground tanks con-
taining flammable or combustible ligquids installed in acoor-
dance with NFPA 30, Flammable and Cominstible Liguids Code.

6.4.4.9* The minimum separation between LPGas contminers
and oacygen or gaseows hydmgen containers shall be in accor-
dance with NFPA 55, Compressed Gases and Cryogense Fluids Code.

-
6.44.10 Where protective structures having a minimum five
resistance miing of 2 hours interrupt the line of sight between
uninsulaied portions of the oxoyen or hydrogen continers
and the LP-Gas conminers, no minimum distance shall apply.

6.4.4.11 The minimum sepamton between LP-Gas contain-
ers and liquefied hydrogen containers shall be in accordance
with NFPA 55, Compressd Gases and Cryogenic Fluids Code.

6.4.4.12 Where LP-Cas oylinders are to be siored or used in
the same areawith other compressed gases, the oylinders shall
be marked toidentify their content in accordance with ANSL/
CGA 7, Guide fo the Preparation of Preautionary Labeling and
Marking of Compressed (ras Containers.

644.13 An aboveground LP-Gas container and any of its
parts shall not be located within 6 £t (1.8 m) of avertical plane
beneath overhead deciric power lines that are over 600 volts,

nominal.

64.4.14* Refrigemied LP-Gas containers shall be located
within an impoundment in accordance with Section 12.5.

6.4.5* Structure Requirements.

6.4.5.1 Suuciures such as fire walls, fences, earth or concrete
barriers. and other similar structures shall not be permitted
around or over installed nonrefrigerated containers unless
specifically all owed.

6452 Suruciures partially enclosing continers shall be per
mitied if designed in accordance with a sound fire protection

amalysis.

6453 Stucturs wod o prevent lammable or combusti ble
liquid accumulation or flow shall be permitted in accordance
with f.44.4.

6454 Smuciures between LP-Gas conminers and gascous
hydrogen containers shall be permitted in accordance with
644, 1.
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6.4.5.5 Structures such as fences shall be permitied in acoor-
dance with 6.19.4

6.5 Location of Transfer Operations.
6.5.1 Transfer of Liquids.

6.5.1.1% Liquid shall be transfermred imo containers, induding
con@iners mounted on vehides, only oudoors or in strec-
tures s pedcally designed for such purpose.

6.5.1.2 The transfer of liguid into con@iners mounted on
vehicles shall not take place within a bulding but shall be
permined to take place undera weather shel ieror canopy. (See
6.25.33)

6.5.1.3 Suuctures housing transfer operations or converved
for such use afier December 31, 1972, shall comply with Chap-
ter 1k

G.5.1.4 The wansfer of liquid into containers on the roofs of
struciures shall be permined, provided that the installadon
conforms to the requirements spedfied in 6067 and G20.11.

6.5.1.5 The vansfer hose shall not be romed in or throwgh
any buildings except those spedfied in 6.5.1.3.

G.5.1.6 Filling of conminers locted outdoors in stationary
installations in accordance with Section 6.5 shall be permitted
to be filled at that location.

Table 6.5.2.1 Distance Between Point of Transfer and Exposares

| 6.5.2 Container Point of Transfer Location Requirements.

6521 Ifthe pointof trnsfer of con@iners locted oudoors
in stationary installations is not located at the conminer, it
shall be located inaccordance with Table 6.5.2.1.

6522 Conwziners not located in stationary insallarions shall
be filled at a location determined by the point of transfer in
arcormlance with Table 6521,

| 6.5.3 Separation Distance from Point of Transfer.

6531 If the point of tmnsfer is a component of a system
oovered by Section 624 or Chapter 11, the requirements of
pansA. B and C of Table £.5.2.1 shall not apply to the struc-
wre con@ining the point of tansfer.

6532 IfLP-Gasis vented o the atmosphere under the con-
dittions supulaied in 73.1(5), the disances in Table 6.5.2.1
shall be doubled.

6533 If the point of ransfer is howsed in a soructure com-
phving with Chapicr 10, and the common walls comply with
121, separation distances in Table 65.2.1 shall not be re-
quired where the common walls comply with 100.3.1.5.

6.534 The dismnces in Table 6.5.2.1, pants B, CC, D, E, F{2),
and ]. shall be reduced by one-half where the system incorpo-
rates the provisions of low emission tansfer as provided in
6285,

Minimum Horizontal Distan ce
Part Exposure fi m

A Buildings.* mobile homes, recreational vehicdes. and modular homes with 1 31

at least 1-hour firesaied walls™
B Buildings® with other than at least 1 hour fire-micd walls® 25< 7.6
L Building wall openi ngs or pits at or below the level of the poim of ransfer 25° T8
1] Line of adjoining propernty that can be balt upon 25< 1.6
E Ouwdoor places of public assembly, incduding schoolyands, athletic fields. M 15°

and playgrounds
F Public ways, includi ng public sireets, highways, thormughfares, and

sidewalks

(1) From points of transfer in LP-Gas dispensing stations and at vehicle 1] 31
fuel dispensers
{2) From other points of transfer o5° 767

O Diviveways™ 5 L5
H Mainline railroad wack ceniedines 25 76
1 Containers” other than those being filled Ly 31
1 Flammable and Class Il combustible liquid’ dispensers and the fill 1 3.1

connections of containers
K Flammable and Class Il combustible liquid aboveground containe s and 0 61

filling conmections of underground conminers

“For the purpose of the mhle, buldngs also incdude sirucmres such 2z enis ad box tedlens al consroe on

AileA,

"See ASTM E 119, Stasndard Tet Methods for Fire Tesls of Bawldmg Comstrurtion and Materaly or ANSE/UL 263,
Stasidard for Fire Tests for Bugldeig Covistrucion and Makmak.

“See G504

Mot applicable 1o driveways and paints of wanser an vehicle el depensens.
“Not applicable w Slling connections o ihe siorage contaner or 1o dupensdng vehicke foel dis penser unisof
AWMl gal (152 m) warer capacty o les when ised for ling containers mol mounied on vehices.
':.\'FP.—*. .q-l'l. Flanioiabe asid Conifacsilde .qulrr:h I.r_i:lir, defines these as follows: Flamnzble Iinrjit]:l. e livile those
having a flash point below 10FF {(37.8°C) and hamg avapor pressure nol exceeding 40 paia (276 kPa) ar
LW F (37.85C). (lass I combustible bquxds indude thise having a flash pomi = or above VFF (37.8°C)
and brelonw 14°F (60707 .
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6.6 Installation of Containers.
fi.fi.1 General Requiremenis.

G.6.1.1 Comainers shall be positioned so that the pressure
relief valwe isin direct commumication with the vapor space of
the container

6.6.1.2 LP-Cas containers or sysiems of which they are a pant
that are installed within 10 fi (3 m) of public vehicular thor-
oughfares shall be provided with a2 means of wehicular barrier
protecion.

6.6.1.3 Ficld welding on conminers shall be limited w non-
pressure parts such as saddle plawes. wear plawes, or brackes
installed by the container manufarurer.

6.6.1.4* Aboveground comtainers shall be painted.

6.6.1.6 Contziners shall be msialled so that all conziner op-
eraling appunenances are accessible.

6.6.1.6 Where necessary io prevent flotation due 1o possible
high flood waters around abovegroumd or mounded conmin-
ers, or high water mble for those nderground and panially
underground, containers shall be securely anchored

6i.6.2 Installation of Cylinders.

6.6.2.1 Cylinder= shall be insalled only aboveground and
shall be set upon a firm founmdadon or cherwise be firmly
secured. (Ser @2 2)

6.6.2.2 The olinder shall not be in contant with the soil.

6.6.2.3 Flexihility shall be provided in the connecing piping
(Ser 6.6.2.4.)

6.6.2.4 Where flexible conmecions are used, they shall comply
with 6.9.6.

i.6.3 Insmllation of Horizontal Aboveground ASME Continers.
6.6.3.1 Horizonml ASME comainers designed for permanent
installation in stationary aboveground service shall be placed
on masonry or olther noncombustible siruciural supports lo-

cated on concrete or masonry foundations with the comainer
SUPPOS.,

(A) Where saddles are used o suppon the container, they
shall allow for expansion and contraction and prevent an ex-
cessive concentaion of siresses.

iB) Where siruciural sieel supporis are used, they shall com-
ply with 6.6.3.3.

{0 Conminers of more than AHW gzl (7.6 m*) water capacity
shall be provided with concrete or masonry foundations formed
o fit the conminer contowr or, if rnished with suddles in com-
plance with Table 6.6.33A), shall be placed on flatwopped
foundanons.

(D) Conminers of AWM gal (7.6 m¥) water capacity or less
shall be insialled cither on concreie or masonry foundations
formed 1o fit the container contour or in accordance with
6.6.3.1{(E).

(E) Coniziners of 2(4H} gal (7.6 m”} water capacity or less
and equipped with atached supports complying with
Table 6.6.3.3(A) shall be installed on a fire-resistive founda-
uom if the botioms of the horeontal members of the continer
saddles, nmners, or skids are more than 12 in. { 38 mm ) above

grade.
() Conziners of 20 gal {76 m*) water capacity or less

shall not be mounted with the outside botwom of the con@miner
shell more than 5 fi (1.5 m) above the sudace of the ground.

(G} Conminers of #HH gal (15.2 m*) water capacity or less
installed with combined conminerpump assemblies on a com-
maon base complying with Table 6.6.5.5{A) shall be placed ei-

ther on paved surfaces or on concrete pads at ground level
within 4 in. {1 mm) of ground level.

6.6.3.2 ASME conminers that have liquid interconnect ons
shall be installed so that the maximum permitted filling level
of earh contziner is at the same elevation.

6.6.3.3 Suppon of honantal ASME containers shall comply
with 6.6.3.3{A) through 6.6.3.5(D).

{A) Horizonml ASME containers with attached supports and
designed for permanent installation in stationary service shall
be installed in accordance with Table 6.6.5 3(A).

Table 6.6.3.3(A) Installation of Permanently Installed Horizontal ASME Containers with

Anached Supports
Container Size
gal o Arached Support Height of Container Bottom

=M} =152 NonHfireproofed sied on fa-wopped fin {150 mm) maxi mum above
concreie foundations concrete foundations

Z4{HH} =152 Nondircproofed sied on masonry or 2in o 12in (51 mm vo 300 mm) above
concreie foundations more than concrete foundation
12 in. {3} mm]) above ithe ground

=4} =152 Nondircproofed sted on paved surfaces 24 in. (610 mm ) madimum above paved
or concrete pads within 4 in. surface or top of concrete pads
{100} mm ) of the ground

SHHHY 152 Foundations or suppons for horizonizl 24 in. (610 mm )} maximum above paved

LP-Gas comainers per 6.6.3.3(H)

surkice
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