AMERICAN STANDARD COPRE FOR PRESSURE PIPING

CHAPTER IV

DESIGN, INSTALLATION, AND TESTING

DESIGN,

840 INSTALLATION, AND
TESTING
840.1 General Provisions, The desgign

requirgments of this code are in-
- tended to be adequate for public safety under
all conditions usually encountered in the gas
industry, However, special conditions that
may cause additional stress in any part of a
line or its appurtenances shall be provided
for, using good engineering practice. Ex-
amples of such special conditions include;
long self-supported spans, unstable ground,

mechanical  or sonic vibrations, weight of '

special attachments, and thermal forces other
than seasonal. :

841 | STEEL PIFE

841,001 Population Densily Indices

) {a) Two population density indices,
determined at the time of initial construc-
tlon, are used to classify locations for design
and testing purposes: {1} the one-mile density
index, which applies to any specific mile of
pipeline; and (2) the ten-mile density index,

which applies to any specific ten-mile length

of pipeline,

{b} To determine the one-mile
density indices for a proposed pipeline, lay
out a zone one-half mile wide alongthe route
of the pipeline with the pipeline on the center
line of this zoneé, Divide the zone into
lengths, each containing one mile of pipeline,
" Count the number of buildings intended for
human occupancy in each of these lengths.
These nombers are the one-mile indices
for the pipeline. ‘

{c} To determine the ten-mile den-
sity indices for any given ten-mile length of
pipeline, proceed as follows: Add the one-
mile density indices for theten-mile section,
In case a one~mile index equals or exceeds
20, it is to be included in the swm as 20,

Divide the sum thus obtained by 10, The
guotient is the ten-mile density index for
the section.

841,01 (lassification of Localions

841,011 Class 1 Locations
Class 1 loecations include waste

© lands, deserts, rugged mountains, grazing

land, and farm land, and combinations of
these; provided, however, that:

{a} The ten-mile density index for
any section of the line is 12 or less.

(&) The one-mile density index for |
any one mile of line is 20 or less. (1)

841.012 Class 2 Locations

Class 2 locations include areas
where the degree of development is inter-
mediate between Class 1 locations and Class
3 locations. Fringe areas around cities and
towns, and farm or indusirial areas where
the one-mile density index exceeds 2¢ or
the ten-mile density index exceeds 12 fall
within this location class.

it is not intended here that a full
mile of lower-stress-level pipeline
‘shall be installed if there arephysi-
cal barriers or other factors that
will limit the further expansion of
the more densely populated area to
a total distance of less than 1 mile,
It is intended, however, that where
no such barriers exist, axmpleallow~
ance shall be made in delermining
the limits of the lower~siressdesign
to provide for probable further
development in the area, :

Note (1}
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SECTION 8 GAS TRANSMISSION AND DISTRIBUTION

B41.013 Class 3 Locations .
Class 3 locations include areas
subdivided for residential or commercial
purposes where, at the time of construction
of the pipeline or piping system, 10% or

more of the lots ahutiing on the street or

right-of~way in which the pipe is to be
located are buili upon, and a Class 4 classifi-
cation is not called for., This permits
classifying as Class 3, areas completely

occupied by commereial or residential build- -

ings with the prevalent height of three stories
or less, . :

841,014 Class 4 Locations

Class 4 locations include areas
where multistory{n buildings are prevalent,
and where traffic is heavy or dense and
where there may be numercus other utilities
underground.

841,015 1t should be emphasized that Loc-

cation Class (1, 2, 3 or 4), as
described in the foregoing paragraphs, is
defined as the general description of a
geographic area having certain character-~
istics as a basis for prescribing the types
of construciion and methods of testing to be
used in those locations or in areas that are
respectively comparable, A numbered Lo-
cation-Class refers only to the geography of
that location or a similar area, and does not

necessarily indicate that a correspondingly
numbered Construction-Type will suffice for
all construction in that particular location
or area. Example: In Location Class 1, all
aerial erossings require Type B construction,
{See 841,143}

841.0186 When classifying locations for the
purpose of determining the type of
pipeline construciion and testing that should

" be prescribed, due consideration shall be

given to the pogsibility of future development
of the area. I at the time of planning a new
pipetine this futuré development appears

likely to be sufficient to change the location
cless, thisshould be taken into consideration

“in the design and testing of the proposed

pipeline.-

It is also anticipated that some
inerease in population density will oceur in
all areas after a line is construcied, and this
possibility has been tsken into accomnt in
establishing the design, construction, and
testing procedures for each location class.

Note {1): Multistory means 4 or more
"floors' above ground including the
first or ground floor, The depth of
basements or number of basement

floors is immaterial,
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A. Charadteristes

1, Design Factor ¥
{See BALIL)

B. Lotations Where Type of |

Canstruction Shall Be Used

AMERICAN STANDARD CODE FOR PRESSURE PIPING .

841,02 CLASSIFICATION OF STEEL PIPE CONSTRUCTION)

Four lypes of steel pipe construction are presceribed in this code, The
distinguishing oharacteristies of gach lype and the locations in which
each type shall be used are as follows:

Type &
Construction

I+
{2} Ongrivale rights oI\s‘ayin.
Class 1 locations,

{b} Parallel
on:

ensroachmants

Privately owned roads in
Class 1 locations,

Unimproved reads inClass
1 locations,

{e} Crossings withoul casings
of privetely owned roads in
Class 1 inealions,

{d} Créssings in casings of
wnimproved public reads
hard-surfaced rvords high -

ways or public streets and.

roilroads in Class 1 locations,

Type B
Construction

R

{2y On private rightz of way
tn Class 2 lovations,

{63 Paraliet
ons

eneroachments

Privately owned roads in
Class 2 localions,

Unimproved public roads
in Cluss 2 locations,

HBard surfaced roads,
highways or public siresis and
rajilroads in Class 1 locations,

{c} " Crossings withowt casings
ofz

Privaiely owned roads in
Class 2 tocalions,

Unimproved public roads
in Class 2 locations

Hard suriscedroads,
highways or public sireetsangd
railronds in Class 1 and
Class 2 locations,

{d} Crossings in casings -of;

Hard surfaced roads,

. highways or poblic sirests and

raiiroads In Class 2 locations.

{e}] On bridges in Class }
and Class 2 locations.
{See 841,143}

{f} Fabricated assembles in
pipelines in lovation Classes
Y and 2. {See B41.342)

Type €
Construction

W50

{a} On private rights of way
in Class 3 Tocatlons,

{by Paratlel

ons

encroachments

Privately owned roads in
CTlass 3 locations,

Unimproved public roads
in Class 3 locations,

Hard 5 2 r 8 ¢ ed rosds,
bighways or publie sireets and
railroads in Class § locations

{r} Crossings without easings
of:

Privately owned roads in
Class 3 loeations, .

Unimprovad publie roads
in Class 3 lveations. -

Hard s 0 r s ¢ ed voads,
highways or publie sireets and
raflroads in Class 2 snd 3
lacations.

{d) Compressor ststion pip-
ing.

{1} R is necessary to distingulsh beiween construclion types, as defined
by Section A of this table, and location classes, as defined {n 841.01,
io avold confusion, If pipelines or mains are loeated in private rights
of way, lhe code prescribes that Type A consiructien be used in Class
3 locations, Type B construction in Class 2 logations, Type € con-
siruction in Class 3 locations, and Type D constructon in Class 4
lecations. There are meny exceptions to ihis association of Class 1
with Type A, ele,, however, as Table 841,02 shows, most of which are
cases where pipelines or maing sre losated in bighways or on bridges,

e,
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SECTION 8 GAS TRANSMISSION AND DISTRIBRUTION

§41.03 CONSTRUCTION TYPES REQUIRED FOR PARALLEL ENCROACHMENTS OF
PIPELINES AND MAINS ON ROADS AND RAILROADS :

Kind of
Thoroughfare

{a) Privately owned roads.

{b} Unimproved public roads

{c} Hard surface roads,

Construction Type Required

Location Location Location Location
Class 1 Class 2 Class 3 Class 4
Type A Type B Tgpe C Type D
Type & Type B Type C  Type D
Ty;;’e B Type B Type C Type D

highways or public streets

and railroads

841,04 CONSTRUCTION TYPES ﬁEQUIRED FOR PIPELINES AND MAINS CROSSING

ROADS AND RAILROADS

Kind of
Thoroughfare

{2} Privately
owned roads

{b} Unimproved
pub Lic roads

{¢} Hard surface

" roads, highways
or public streeis
and railroads

Localion
Class 1

Type A
without casing

Type A

with casing
Type B
without casing

Type A

with casing
Type B
without casing

Construction Type Required

Location
Class 2

Type B
without casing

Type B
vrithout casing

Type B

with casing
Type C
without casing
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Location
Class 3

Type C
without casing

Type C
without casing

Type C
without casing

Location
Class 4

Type D
without casing

Type D
without casing

Type D

without casing

SB GT&S 0039537



AMERICAN STANDARD CODE FOR PRESSURE PIPING

841,1  Steel Pipe Design Formula, The

design pressure for steelgas piping
systems or the nominal wall thickness for a
givendesignpressure shall be determined by
the following formula:

P=2Blx FxExT
D
{For exceptions see 841.4)

Where:

P = Design pressure, psig

8 = Specified minimum yleld strength, psi,
stipulated in the specifications under
which the pipe was purchased from the
manufacturer or determined in ac-
cordance with 811.27 H. The specified

venience in Appendix "C". For special

limitation on S see 841,14 {e} and ().

Nominal outside diameter of pipe, inches

t = Nominal wall thickness, inches. ;

= Counstruction type design factor obtained

from 841.11,

E = Longitudinal joint factor obtained from
841,12, .

T = Temperature derating factor obtained
from Table 841.13,

oo
[

Table 841,11
Values of Design Factor "BV

Construction Type Design Factor F

(See 841,02}

minimum yield strengths of some of the Type - A 0.72
more commonly used piping steels, Type - B 0.60
whose specifications are incorporated by Type - C 0.50
reference herein, dre tabulated for con- Type - D .40
Longiudinal Joint Factor "B
Spec, Number Pipe Type ¥ Factor

ASTM A53 Seamless 1.00

Electrie Resistance Welded 1.00

Furnace Lap Welded 80

Furnace Buit Welded .86

ASTM A106 Seamless 1.60

ASTM  AI34 Electric Fusion Welded ’ .80

ASTM'  A135 Eleciric Resistance Welded 1.00

ASTM Al38 Electric Fusion Welded 80

ASTM Al155  Flectric Fusion Welded 1.00

APY 5L, Seamless . : 1.00

- Electric Resistance Welded 1.00

Electric Flash Welded 1,60

Furnace Lap Welded - .80

Furnace Buit Welded .60

APY LY Searmless 1.00

Electric Resistance Welded 1,00

Electric Flash Welded . 1.00

. Submerged Arc Welded’ 1.00

- 40 -
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SECTION § GAS TRANSMISSION ARND DISTRIBUTIOR

Temperature Derating Factor "T"
¥or Steel Pipe

Temperature ~Temperature Derating
Degrees Fahrenheit Factor 1"
250° F, or less . 1,000
300° F. 0,867
350° 7. 0,933
4000 F, R . 0.800
450° F, 0.867

NOTE: Forintermediate temperatures inter-
i)olate for derating facior,

841.14 Limitations of Pipe Design Values

{a} P for furnace buit welded pipe
shall not exceed the restrictions of 841.,1 or
‘809 of the mill test pressure, whichever is
the lesser,

{b} P shall not exceed 85% of the
mill test pressure for all other pipes;
provided, however, that pipe, mill tested
to a pressure less than 85% of the pressure
required to produce a siress egqual to the
specified minimurm yield, may be retested
with a mill type hydrostatic test or tested
in place after installation. In the event
the pipe is retested to a pressure in excess
of the mill test pressure, then P shall not
exceed 85% of the retest pressure rather
than the initial mill test pressure, Itis
mandatory to use a liguid as the test medium
in all tests in place afler installation where
the test pressure exceeds the mill test
pressure. This paragraph is not to be
construed to allow an operating pressure or
' design pressure iu excess of that provided
for by 841.1.

{c} Transportation, installation or
repair of pipe shall not reduce the wall
thicimess at any. point to a thickness less

than 80% of the nominé! wall thickness as
determined by 841.1 for the design pressure
to which the pipe is to be subjected,

{d) "t shall not be less than shown
in Table 841.141, (See page 44.)

{e} When pipe that has been cold
worked for the purpose of meeting the speci-
fied minimum yield strength is heated to
§00°F. or higher {welding excepted), the max-

_imum allowable pressure at which it can be

used shall not exceed 75% of the wvalue ob-

tained by use of the steel pipe designformula--

given in 841.1,

{(f} Innocase where the code refers
to the specified minimum value of a physical
property can the actual value of the property
be substituted in design calculations, unless
the actual is less than the specified mini-
mum, Table 841.141,

841,142 TFabricated Assemblies. When
fabricated sssemblies, such as con~
nections for separafors, main lne valve
assewblies, cross~conneciions, river cross-
ing headers, etc,, are io be installed in
areas defined as location Class 1, Type B
construetion is required throughout the as-
sembly, and for a distance of 5 pipe diameters
in each direction beyond the last fittings.
Transition pleces at the end of an assembly
and elbows used in place of pipe bends are
not considered as fittings under the require-
ments of this paragraph. See also 830,

841,143 Pipelines or mains supported by

railroad, vehicular, pedestrian, or
pipeline bridges shall be in accordance with
the construction type preseribed for the area
in which the bridge is located, except that
in Class 1 locations Type B consiruction
shall be used,

841.15 Protection of Pipelines and Mains

from Hazards, When pipelines and
mains must be installed where they will be
subjected to natural hazards, such as wash-
outs, floods, unstable soil, land slides, or
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AMERICAN STANDARD CODE FOR PRESSURE PIPING

other conditions which may cause serious
movement of, or abnormal loads on the pipe-
line, reasonable precaution ghall be taken to
protect the pipeline, such as increasing the
wall thickness, consirueting revetments,
erogion prevention, installing anchors, ete.
Where pipelines and mains are exposed,
such as at spans, trestles, and bridge cross-
ings, the pipelines and mains ghall be reason-
ably protected by distance or barricades from
accidental damage by vehicular iraffic or
other causes,

841.168 Cover and Casing Requirements
Under Railroads, Roads, Streets or
Highways, '

{3} All buried pipelines, mains, and
casings when used, shall be installed with a
minimum cover of 24 inches unless other-
wise provided herein, k ,

(b} Buried pipelines and mains
operating at hoop stresses of less than 20%
of the specified minimum yield strength and
located within private rights-of-way, private
thoroughfares, sidewalks or parkways may
be installed with less than the minirmum
cover of 24 inches if it appears that external
damage to the pipe will not be likely to result,

(¢} Abandoned pipe baving a cover
less than 24 inches may be used as & casing
or conduit for pipelines and mains operating
at hoop siresses less than 20% of the speci-
fied minimmum yield strength.

{d}) Buried pipelines and maijns in-
stalled in areas where farming or other oper-
ations might resull in deep plowing, or in
thoroughfares or other locations where grad-
ing is done, or where the ares is subject fo
erosion, should be provided with more cover
than the minimum otherwise requived.

{e} Where it is impractical tocom-~
ply with the provisions of 841,16{a) and it is
necessary to prevent damage from external

- loads, the pipe shall be caged or bridged,

{f} Casings shall be designed to
withstand the superimposed loads, Where
there is a possibility of molsture entering
the casing, the ends of the casing shall be
sealed. If the end sealing is of a type that
will retain the full pressure of the pipe,
the casing shall be designed for the same
pressure as the pipe but according to Type

A counstruction requirements. Venting of
sealed casings is not mandatory; however,
if venis are installed they should be pro-
tected from the weather to prevent moisture
from entering the casing.

841,181 Clearance Between Pipelines or

Maings and Other Underground
Structures, There should be at least 2
inches clearance wherever poseible between
any gas main or pipeline and any other
underground structure notused in conjunction
with the pipeline or main, When this cleaxr~
ance cannot be attained, other suitable pre-
cautiong to prolect the pipe shall be taken,
such as the installation of insulating matetial,
installation of casing, ete,

841.17 Corrosion Factors for Design of

Steel Pipelines, and Mains,

841.171 (a) The design procedures pre-

scribed by this code for pipelines .
and rozins are applicable withowt modifi-
cation only when the gas transporied s
substantially noncorrosive; and the soil in
which the pipeline is installed is either sub-
stantially noncorrosive, or suitable stepsare
taken to mitigate external corrosion.

(b} Ifacorrosivegasis to be trans-
ported, or il suitable means of preventing
external corrosion in corrosive soils arenot
to be provided, the thickness of the pipe shall "
be increased to. provide an allowance for
corrosion, The minimum corrosion allow-
ances to be provided in any such case shall
not be less than ,05 inches for exiernal cor-
rosion and 075 inches for internal corrosion,
I both external and internal corrosion are
to be expected, add both allowances,

{¢} If the thickness obtaihed by
adding the requiredallowance to the thickness
computed by equation 841.1 does not exceed
the least allowable wall thicknessprescribed
in Table 841.141, at least the thickness
given in that table shall be used.

{d} I the maximum hoop stress
due to gas pressure is less than 20% of the
specified minimum yield strength, allowance
for corrosion is not mandatory, However,
the installation in corrosive soil of unpro-
tected pipe with wall thickness as thin as
permitted by Table 841,141 is not recom-

I3
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SECTION 8 GAS TRANSMISSION AND DISTRIBUTION

mended even for low-pressure distribution
systems.

841,172 Internal Corrosion Criteria

{(a) For the purposes of this code,
any fuel gas of coramercial grade, the water
. dew point of which is at all times below
pipeline temperature, shall be copnsidered
to be substantially noncorrosive unless ex-
perience with it has indicated otherwise,

{b} Some fuel gases may be sub-
stantially noncorrosive even though their
water dew point exceeds pipeline temper-
atures. Such gas shall, however, be assumed
to be noncorrosive only if proven so by care-
ful tests or experience,

841,173 Exiernal Corrosiop Criteria BSuit-

able investigation shall be made,
and if it indicates that protection from ex-
ternal corrosion is needed, sieel pipelines
or mains shall be protected by any recog-
nized method or combination of methods,
such as coating with proiective material,
application of cathodic proteciion, and
electrical bonding or isolation of sections,

841.2 Installation of Sieel Pipelines and
Mains

841.21 Constraction Specifications. AN

construction work performed onpip~

ing systems in accordance with the require-

ments of this code shall be doné under

construction specifications, Preferably the

.construction specifications shall cover all
phases of the work and should beinsufficient

-detail to cover the requirements of thiscode,

841.22 Inspection Provisions,

841,221 The operating company shall make

provision for suitable inspection.
Inspectors shall be qualified by either ex-
perience or training,

841,222 The fnsianlliatien inspection pro-

vigions fof pipelines and other fa-
cilities to operate at hoop siresses of 20%
or more of the specified minimum yield
strength should be adequate either to make
- puossible the following inspections or to do

. other things that will assure a comparable

degree of control of quality of workmanship,

{a) Inspect the surface of the pipe
for sericus surface defects just prior to the
coating operation, See 841,242 {a}.

{b} Inspect the surface of the coated
pipe as it is lowered into the ditch to find
coating laceraiions that indicate the pipe
might have been damaged after being coated,
Damage during the lowering-in process
should be found during this inspection.

(c} Inspect the fit-up of the joints
before the weld is made,

{d} Visually inspect the stringer
beads before subsequent beads are applied,

{e} Inspect the completed welds be-

fore they are covered with coating.,

{f) Inspect the condition of the ditch
bottom just before the pipe is lowered in.

{g} Inspect the fit of the pipe 16 the
ditch before backfilling.

(h} Inspect all repairs, replace-
ments or changes ordered before they are
covered up, )

{i} Perform such special tests and
inspections as are required by the specifi-
cations, such as the radiographing of =
portion of the welds and the electrieal
testing of the protective coating,

841,223 The inspector shall have authority

to order the removal and replace-
ment of any section that fails to meet the
standards of this code.

841,23 Bends, Elbows, and Miters in Steel

Pipelines and Mains, ’
Changes in direction may be made by theuse
of bends, elbows, or miters under the follow-
ing limitations:

-841.231 The‘bends‘ shall be free from

buckling, cracks or other evidence
of mechanical daroage. For field cold

hends on sizes 12 inch and larger, the longi- .

tudinal axis of the pipe shall not be deflected
more than 1-1/2 degrees in any length along
the pipe axis equal to the diameter of the
pipe. All bends other than wrinkle bends
shall not have a difference between the
maximu and minfmum diameters in ex~
cess of 2.5% of the nominal diameter,

- 43 -
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CAMERICAN STANDARD CODE FOR PRESSURE PIPING

Table 841,141

Least Nominal Wall Thicknesses {Inches)

Nominal
Diameter ) Compressor
{Inches) location Classes {Note 1) Siations -
1 2,3 &4
1/8" 0,088 0.088 0,095
1/4" 0.088 0,088 0,118
3/s" 8 6,001 0,081 0,126 T
1/2" 9 g 0,109 0.109 0.147 &
3/4" g 9 0,113 0.113 0.184 8
1" o 3 0133 0.133 0,179
1-1/4" £ & o140 0,140 0,181
1-1/2" 0,145 0.145 0.200 %
2" 0,154 0.154 0.218 3 .
2-1/2" 0.103 %0,125 0.203 3
3" 0,104 #0,125 0.216 &
3~1f2" 0,104 #0,125 0,226 B
4" 0,104 *0,125 0,237
5" 0,104 *0,125 0,250
6" 5 0,104 0,158 0.250
8" & 0.104 0.172 0,250
10" o 0,104 0,188 0,250
12" § 0104 10,208 g 0.250 8
14" s 0,134 p.210 © 0.250 .
16" & 0.134 0.219 B 0.250 £
18" B 0,134 0.250 " 0.250
20" 0.134 0.256 3 0,250 §
22", 24", 28" 0,164 0.250 B, 0,250 M
28", 30" 0.164 0.281 0.281
32", 34", 35" 0,164 0,312 0,312

Note 1: If threaded pipe is to be used in those sizes for
which least nominal wall thicknesses are given

for “plain end pipe only,” those sizes marked

by * shall be increased as follows: 2-1/2" to
0,203, 3" to 0,216, 3-1/2" to 0,226, 4" to 0,237,
5" {0 0,258, and add 0.100 inch to all other wall
thicknesses given in Table 841,141,

*
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SECTION 8 GAS TRANSMISSION AND DISTRIRUTION

841,232 When a circumferential weldoccurs
* in a bend section, it shall be sub-
jected to X-ray examination after bending.

841.233 Hot bends made on cold worked or

heat treated pipe shall be designed
for lower stress levels in accordance with
841,14 {e}.

841,234 Coeld wrinkle bends are permitted,

but not preferred on systems oper~
ating at 40% or more of the specified mini-
mum yield strength. When wrinkle bends are
made in welded pipe, the longitudinal weld
shall be located as nearly to 800 with the top
©of the wrinkle as conditions will permit, Hot
wrinkle ‘bends are prohibited in cold worked
pipe if the sirength induced by cold work is
needed to keep within the code design Himnits,
Wrinkle bends with sharp kinks will not be
permitted, Wrinkles shall have a spacing
not less than the distance equal to the diam-
eter of the pipe meansured along the crotch,
On pipe 16 inches and larger the wrinkle
shallnot produce an angle of more than 1-1/2
degrees per wrinkle,

841,235 The longitudinal weld of the pipe
shall preferably be near the neutral
axis of the bend.

841,236 Mitered bends are permitted subject
to the following Hmitations:

{a} In systems intended to operate
at 40% or more of the specified minimum
yield strength, mitered bends are not per-
mitted. Deflections caused by misalignment
up to 3° are not considered as miters.

{b} In systems intended to operate
at 10% but less than 40% of the specified
minimum yield strength, the total deflection
angle at each miter shall notexceed 12-1/2°.

{¢) In systems intended to operate
at less than 10% of the specified minimum
yield strength, the total deflection angle at
each miter shall not exceed 50°,

(d} In systems intended to operate
at 10% or more of the -specified minimum
yield strength, the minimum distance between
miters measured at the crotch shall not be
less than one pipe diameter.

{e) Care shall be taken in making
mitered joints to provide proper spacing and
alignment and full penetration.

- 45 -

841.237 Faciorymade wrought steel welding

elbows or transverse Segments cut
therefrom may be used for changes in di-
rection providedthat the arc length measured
along the croteh is at least 1 inch on plpe
sizes 2 inches and larger,

841,24 DPipe Surface Requirementis Applic-

able to Pipelines and Mains to Oper-

ate at a Hoop Siress of 20% or More of the

Specified Minimum Yield Strength. Gowges,
grooves, and notches have been found to be
a very important cause of pipeline failores
and all harmful defects of this nature must
be prevented or eliminated. Precautions shall
be taken during manufacture, hauling, and
installation to prevent the gouging or groov-~
ing of pipe,

841.241 Detection of Gouges and CGrooves

{a) The field inspection providedon
each job shall be suitable {o reduce to an
acceptable minimum the chances that gouged
or grooved pipe will get into the finished pipe-
Line or main. Inspection for this purpose
just ahead of the coating operationand during
the lowering-in and backhu operationisrec-
ommended,

{b} When pipe is coated, inspection
shall be made to determine that the coating

machine does not cause harmful gouges or

grooves,

{c} Lacerations of the protective
coating should be carefully examinedtoseceif
the pipe surface has been damaged,

841.242 Field Repair of Gouges and Grooves

{a) Injurious gouges or grooves
shall be removed,

{b} They may be removed by grind-
ing, provided that the resulting wall thickness
is not less than the minimum prescribed by
this code for the condihons of usage, See
841,14(c).

(¢} When the conditions outlined in
841,242{b} cannot be met, the damaged por-
tion of pipe shall be cut out as & cylinder and
replaced with a good piece. Insert patching

is prohibited,

841.243 Dents. Dents have been found to
cause serious stress concentrations in pipe-
lines, Dents that are more than 1/4 inch
deep, measured as the gap between the
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iowest point of the dent and a prolongation of
‘the original contour of the pipe inanydirect-

jion are considered harmful, and shall be re~*
moved from pipelines or mains intended to

operate at 50% or more of the specified min-

. imum yield strength. Removal of dents inthe

field shall be done by cutting outa cylindrical

section of pipe and not by insert-patching or

pounding out the dent,

B41.244 Arc Burns. Arc burns have been

found te cause serious siress con-
centration in pipelines of grades 3L X or equal
and shall be prevenied or eliminated inall
lines corresponding to these specifications
intended to operate at 50% or more of the

specified minimum yield strength.

841,245 Elimination of Are Burns, Themei-
allurgical noteh caused byarc burns
shall be removed by grinding, provided the

grinding does not reduce the remaining wall -

thickness to less thanthe minimumprescrib-
¢d by this code for the conditions ofuse (1) In
all other cases repair is prohibited and the
portion of pipe containing the arc burn must
be cut out as a cylinder and replaced with a
good piece, Insert-paiching is prohibited,
841.25 Application and Inspection of Pro-
tective Coatings for Underground
Piping (Alsc see 841.1?)

{a) Protective coatings for under-
ground piping shall be applied in accordance
with either the coating manufacturer's rec-
ommendations or the Company's coating
specifications for the particular conditions
encountered, These recommendations or
specifications shall also cover the patching

of damaged spots, the coating of joints,

Note{l): Complete removal of the metal-
lurgical notch created by anarc burn
can be determined as follows: After
vigible evidence of the arc burn has
been removed by grinding, swab the
grdéund area with a 20% solution of
ammonlum persulfate. A blackeneq
spot is evidence of a metallurgical
noteh and indicates that additional
grinding is necessary.

short lengths of pipe and fittings coated in
the field, .

(b} Crews that apply protective
coatings shall bhe suitably instrucied and
provided with all of the equipment necessary
to accomplish their work in 2 satisfactory
manner.

{¢} It iz recommended that the pro-
tective coating be inspected and tested either
completely or on a sampling basis using a

. recognized "flaw detector" before or affer

backfilling,

841.26 Blectrical Test Leads for Corrosion
.Control or Elecirolysis Testing on
Pipelines or Mains {o Cperate at 20% or More

of the Spepified Minimum Yield Strength,

841.261 When electrical test leads for cor~
) rosion control or electrolysis test-
ing are required, care should be exercised
in their installation, particularly onpipelines
that are stressed tonear the maximum stress
levels permitted by this code, toavoid stress
concentration.

841.262 The brazing of electrical test leads
directly onto the pipe is prohibited.

841.263 Al test lead copnectionsandall bare
leads shall be protected by coating
and/or wrapping.

841.27 Miscellaneous Operations Involved
in the Installation of Steel Pipelines
and Mains,

841,271 Handling, Hauling and Stringing,

Care should be taken in the gelec-

tion of the handling equiproent and in handling,

hauling, unloading, and placing the pipe soas
not to damage the pipe. )

'841.272 Installation of Pipe in the Ditch, On

pipelines operating at siresses of
20% or more of the specified minimum yield
strength, it is8 very important that siresses
induced into the pipeline by construction be
minimized, This includes grading the ditch
so that the pipe has a firm substantizlly con-
tinuous bearing on the bottom of the dilch.
The pipe shall {it the ditch withouf the use of

- 46 -
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external force to hold it in place until the

backfill i{s completed, When long sections of
pipe that have been welded alongside the ditch
are lowered in, care shall be exercised so
as not to jerk the pipe or impose any sirains

that may kink or put a permanent bend in the -

pipe, Slack loops are not prohibiled by this
paragraph where laying conditions render
their use advisable,

841.273 Backfilling

{a) Backfilling should be performed
in a manner o provide firm support under
the pipe. ‘
’ {b} If there are large rocks in the
material to be used for backfill, care should
be used to prevent damage to the coating, by
such means as the use of rock shield mat-
erial, or by making the initial £i1l with rock
free maierial to a sufficient depth over the
pipe to prevent rock damage,

{c} Where flooding of the trench is
done to consolidate the backf{ill, care ghall
be exercised to see thal the pipe is not floated
from ite firm bearing on the trench botiom.

841,274 Hot Taps, All hot taps shall be in-

stalled by trained and experienced
crews,

841.28 Precautions to Avoid Explosions of
Gas-Air Mixtures or Unconirolied
F‘n‘es during Construction Operations,

841,281 Operations such as gas or electric

welding and cutting. with cutting tor-
ches can be safely performed on pipelines
and maing and suxiliary equipment, provided
that they are completely full of gasg, or air
that is free from combustible material, Steps
shall be taken to prevent a mixiure of gas
and air ai all points where such operations
are to be performed,

841,282 When a pipeline or main can bekept
full of gas during a welding or cut-
ting operation, the’ following procedures are
recomroended;
{a) Keep a slight flow of gas moving
toward the point where cutting or welding is
being done.

(b} The gas pressure al the sile of
the work shall be controlied by suitable
means,

{z} Close all slots or openendsim-
mediately after they are cut, with tape,
and/or tightly fitted canvas or other suitable
material,

{d} Do not permit two opesings to

remain uncovered at the same time, This .

is doubly important if the two spenings are
at different elevations,

841.283 No welding or acetylene cutting

should be done on a pipeline, main
or auxiliary apparatus that containg air if it
is connected to a source of gas, unless a

suitable rmeans has been provided fo prevent

the leakage of gas into the pipeline or main.

841,284 In situations where welding or cut-
ting must be done onfacilities which

" are filled with'zir and connected to a source

of gas and the précantions recommended
above cannot be faken, one or more of the
following precautions, depending wpon
circumstances at the job, are suggested:

{a) Purging of the pipe or equip-
ment upon which welding or cutting is to
be done, with combustible gas or inert gas,

{b} Testing of the atmosphereinthe
vicinity of the zone to be heated before the
work is started and at intervals as the work
progresses, with a combustible gas indicator
or by other suitable means,

{e) Careful verification before the
work starts that the valves that isolate the
work from a source of gas do not leak,

841,285 Purging of Pipelines and Mains

(a) When a pipeline or main full of
air is placed in service, the air in it can be
safely displaced with gas provided that a
moderately rapid and continuous flow of gas
is introduced at one end of the line and the
air is vented out the other end, The gas flow
should be continued withoul interruption un-

til the vented gas is free from air, The vent

should then be closed.

{b} In cases where gas in apipeline
or main is to be displaced with air and the
rate al which air can be supplied to the line
is too small to make a procedure similar

_4‘7..
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to, but the reverse of that described in
841.285(a) feasible, a slug of inert gas should
be -introduced to prevent the formation of an
explosive mixture at the interface beiween
gas and air, Nitrogen or carbon dicxide
can be used for this purpose,

{c) If a pipeline or main containing
gas is to be removed, the operation may be
carried out in accordance with 841,282 or
the line may be-first disconnected from all
sources of gas and then thoroughly purged
with air, water or with inert gas before any
further cutting or welding is done,

{(d) I a gas pipeline or main or
auxiliary eguipment is fo be filled with
air after having been in service and there
is a reasonable possibility that theingide sur-
faces of the facility are wetted witha volatile
inflammable liquid, or if such liguids might
have accumulated in low places, purging
procedures designed to meet this situation
shall be used, BSteaming of the facility until
all combustible liquids have been evaporated
and swept out is recommended. Filling of
the facility with an inert gas and keeping
it full of such gas during the progress of
any work that 'inight ignite an explosive
mixture in the facility is an alternative
recommendation. The possibility of strik-
ing static sparks within the facility must
‘not be overlooked as a possible source of
ignition,

841.286 Whenever the accidental ignition in
the open air of a gas-air mixture
might be likely to cause personal injury or

_ property damage, precautions shall be faken

as, for example

{a} Prohibit smoking and open
flames in the area, and

{b} Install 2 metallic bond around
the location of culs in gas pipes to be made

by other means than cutting torches, and -

. {c} Takeprecautions to prevent
static electricity sparks, and
{d} Provide a fire extinguisher of a
class approved by the National Fire Protec~-
tion Association, or the National Board of
Fire Underwriters,

841.3 Testing After Construciion

841.31 General Provisions. All pipelines,

mains ané services shall be tested

. after construction, except as follows:

Tie-ins, Because il is somelimesnecessary
to divide a pipeline or main intolest sections
and instzll test heads, connecting piping, and
other necessary appurtenances for testing,
it is not required that the tie-in sections
of pipe be tested,

841.4  Test Requirements

841.41 Test Required o Prove Strength of
Pipelines and Mains to Operate at
Hoop Stresses of 30% or More of the Speci-

fied Minimum Yield Strengih of the Pipe

' 841.411 All pipelines and mains to be oper-

) ated at a hoop stress of 30% or more
of the specified minimum yield strength of -
the pipe shall be given a field test to prove
strength after construction and before being
placed in operation,

841.412 (2) Pipelines and mains located in

Location Class 1 shall be tested
either with air or gas to 1.1 times the max-
imum operating pressure or hydrosiatically
to at least 1.1 times the maximum operating
pressure, See §41.5,

. {b) Pipelines or mains located in
Location Class 2 shall be tested either with
air 10 1.25 times the maximum operating
pressure or hydrostatically to at least 1.25
times the maximum operating pressure. See
841.5,

{c} Pipelines and mains inLocation
Classes 3 and 4 shall be lested hydrosiatic-
ally to a pressure not less than 1.4 times
the maximumn operating pressure,

{d) The test requirements given in
841,412 (a), {b) and {c) above are summa
rized in Table 841.412 {d).

841.413 Requirements of 841,412 (¢} for hy-

drosgtatic testing of mains and pipe-
lines in Location Classes 3 and 4 do not apply
if at the time the pipeline or main is first

— 48 —
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' Table 841,412{d)

Test Requirements for Pipelines and Mains to
Operate at Hoop Siresses of 30% or More of the
Specified Minimum Yield Strength of the Pipe

1 b 3 4 5
. Prescribed Test Pressure Maximum Allowable
Location | Permissible Operating Pressure,
Class Test Fluid Minimum Maximum the lesser of
. #
1 Water 1.1 % m,o.p. None i fop.
) : . A 1.1
Air 1.1 x m.o,p. Lixdp. MH{ or
{ HA d.p.
Gas 1.1 x m.0,p, Lixdyp, i
2 Water 1.25 x m,o.p. None M Lp. s
A 1.25
Air 1.2 xmop. ] L25xdp, Y { or
- . - ) ( d&)‘
3 Water 1.40 x m,o.p, | None tp. &
: : 1,40
or
d'PO
4 Water 1,40 x m.o,p. | None tLp.+
1.40
or
d.p.
m.o.p. = maximum opera.ting pressure {not necessarily the maximum
. ) allowable operating pressure)
“d.p. = design pressure )
t.p. = test pressure
Note {1}  This table brings out the relationships between

ready for test, one or both of the following

conditions exisi:

test pressures and maximum allowable oper-
ating pressures subsequent to the test, U an
operating company decides that the maximum
operating pressvre will be less than the design

pressure 2 corvesponding reduction in 'pr

g

soribed testpressure may be made as indicated
in Column 3, However, if this reduced test
pressure is used the maximum operating pres-
sure .cannot later be raised to the design pres-
sure without retesting the line to the t{est pres-
sure prescribed in Column4, See 805,14, 845,22

and 845,23,

{a} The ground temperature at pipe  be completed, or

GasTransmissionSystemRecordsOll_DR_CPUC_003-010” Aflagno1 pdf
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{b) Water of satisfactory qualily is
not available in sufficient gquantity,

{c) In such cases an air test to 1.1
times the maximum operating pressure shall
be made and the limitations on operating
pressure imposed by 841.412(d} above do not
apply. :

841,414 . Other provisions of this code not-

withstanding, pipelines and mainsg
erossing highways and railroads may be
tested in each case in the same manner and
to the same pressure as the pipeline on gach
gide of the crossing,

841.415 Other provisions of this code not-

withsianding, fabricated assem-
- blies, including mainline valve assemblies,
cross conmections, river crossing headers,
ete,, installed in pipelines in Class 1 loca-
tions and designed in accordance with Type
B rtonstruction, as required in 841,142, may
be tested as required for Class 1 locations.
841.416 Notwithstanding the ilhmitations on
air testing imposed in 841.412 (c),
air testing may be used in Location Classes
3 and 4, provided that all of the following
conditions apply:

(a} The maximum hoop stress dur-
ing test is less than 50% of the specified
minimum yield strength in Class 3 locations,
and less than 40% of the specified minimum
yield strength in Class 4 locations,

(b} The maxirmum pressureat which
the pipeline or main is to be operated does
not exceed 80% of the maximum field test
pressure used. )

{c} The pipe invelved is new pipe
having a longitudinal joint factor E in Table
§41.12 of 1.00, '

841.417 Records,
shall maintain in its file for the
useful life of each pipeline and main, records
showing the fype of fluid used for test and
the test pressure,
841.42 Tesis ReguiredtoProve Sirength{or
Pipelines and Mains to Operate at
Less than 30% of the Specified Minimmum Yield
Strength of the Pipe, but.in Excess of 100 psi,

The operating company -

Steel piping that is to operate al stresses
less than 30% of the specified minimum yield
sirength but in excess of 100 psi in location
classes 2, 3 and 4 shall be tested to at least
1.5 times the maximum operating pressure,
The test medium used may be water, air or
gas; provided, however, that no medium shall
be used to a higher hoop siress during the
test than the maximums set in Table 841,421,

Table 841.421

Maximum Hoop Stress Permissibfe .
' - During Test

Percent of Bpecified
Minimum Yield Strength

Location class i 2 3 4

Test medivm

. Water No No No No
max. IJnax, max. max.
Alr 79.2 15 50 40
Gas 79.2 30 30 30
841.43 Leak Tests for Pipelines or Mains

to Operate at 100 psi or More

841.431 Each pipeline and main shall be
tested after construction and before
being placed in operation to demonstrate that
it does- not leak. If the test indicates thaia
leak exists, the leak or leaks shall be lo-
cated and eliminated, unless it can be de-
termined that no undue hazard 1o public safe-
1y exists,

841,432 The test procedure used shall be

capable of disclosing all leaksinthe
section be.ng tested and shall be selected
after giving due consideration to the volu-
metric content of the section and to iis loca~-
tion,

841,433 In all cases where a line is to be

stressed in a strength-proof test
to 20% or more of the specified minimum
yield strength of the pipe, and gas or air is

- 50 -

GasTransmissionSystermRecordsOl_DR_CPUC_003-Q10_Attach01.pdf

SB GT&S 0039548



SECTION ¥ GAS TRANSMISSION AND DISTRIBUTION

the test medium, a leak tesi shall be made
at a pressure in the range from 100 psito
that required to produce a hoop siress of
20% of the minimum specified yield, or the
line shall be walked while the hoop siress
is held at approximately 20% of the gpecified
minimum yield,

841 44 Leak Tests for Pipelines and Mainsg
to Operate at Less Than 100 psi

841,441 At the time of or prior to placing

in operation distribution mains and
related equipment to operate at less than
100 psi, they shall be tested to determinethat
they are gas-tight,

841,442 QGas may be used as the test medium
at the maximum pressure available in the
_distribution system at the time of the test,
In this case the soap bubble test may be
used to locate leaks if all joints are accessible
during the test, '

841,443 Testing atavailable distribution

’ system pressures as provided for
above in 841,442 may not be adequate if
substantial protective coatings are used that
would seal a split pipe seam, If such coatings
are used, the leak test pressure shall be 100
psi,

841.,5  Safety During Tests All testing of

pipelines and maips after construc-
tion shall be done with due regard for the
safety of employees and the public during
the test, When air or gas is used, suitable
steps shall be taken to keep persons not
working on the testing operations out of the
testing area during the period in which the
hoop stress is first raised from 50% of the
specified minimum yield tothe maximumtest
stress, and until the pressure is reduced to
© the maximum operating pressure,

B42  CAST IRON

842.1  Cast Iron Pipe Design

842.11 Basic Equation to Determine Re-
quired Wall Thickness, Cast iron

pipe shall be designhed in accordance with

the methods set forth in the ASA AZ1.1
"American Recommended Practice Manual
for the Computation of Strength and Thick-
ness of Cast Iron Pipe,” -

842.12 Maximum Allowable Values of Sand '

R, The values of S, burstingtensile
strength, and R; modulus of rupture, to be
used in the equations given in ASA AZ1.1are:

4 R ,
Bursting - Modulus of
Specification Type of Fipe  Tensile Strenpth Rupture

ASA A21.3 Pt Cast 11,000 psi 31,000 psi

ABA A2L7 Centrifugal 18,000 psi 40,000 psi
{Metal Mold) .

ASA AZL9  Centrifugal 18,000 psi 40,000 psi

{Sand-lined Mold}

842,13  Allowable Thicknessesfor Castiron

Pipe. The least cast jron pipe
thicknesses permitted are the lightest stand-
ard classes for each nominal pipe size as
shown in ASA Bpecifications A21.3, A21.7and
A21 .8, :

842.14 Standard Thickness for Cast Iron
Pipe, The wallthickness, diameter,
g

and maxirmum working pressure permitted

under ASA A21.1 for the type and sizes of

. cast iron pipe most commonly used for gas

piping are shown in Tables 842.141 and
842,142, For pipe sizes, pressure, thick-
nesses, or laying conditions not. shown in
these tables, reference should be made to
ASA A21.1 for the method of calculation,

Table 842.141
(See Table on page 53).
Table 842,142
{See Table on page 54).

842.15 Cast Iron Pipe Joints

{(a} Caunlked Bell and Spigot Joints
Dimensions for caulked bell and spigot joints
shall conform te the American Standards
Association Specifications A21.3, A21.7, A21.9
and A21.10, This type of joint shall not be
used for pressures in excess of 25 psig, un-
less reinforeed with mechanical clamps,

{b) Mechanical Joints Mechanical
Joints shall utilize gaskets made of a resil-

- 51 -
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tent material as their sealing medium, The
material selected for gaskets shall be of a
type not adversely affected by the gas or
condensates in the main., The gaskets shall
be guitably confined and retained under com-
pression by a separate gland or follower ring,
& joint of this type is shown in ASA Specifi~
cation A21.11,

{¢) Threaded Joints. The use of
threaded joinis to couple lengths of cast iron
pipe is not recommended.

{d) Fianged Joints. The dimensions
and drilling for flanges shall conform to the
ABA B-18 series of the American Standard
for Cast Iron Pipe Flanges and Flanged Fit-
tings, Flanges shall be cast integrally with
fittings or valves,

{e} Special Joints, Specizl joints
are not prohibited provided theyare properly
qualified and utilized in accordance with ap-
propriate provisions of this code,

- 52 -
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TABLE 842,141

STANDARD THICKNESSES OF CAST IRON PIT CAST PIPE FOR GAS

Thickness in Inches, Working Pressure in Pounds per Square Inch,
Thicknosses Include Allowances for Foundry Practice and Cormoslon

Laying Conditten A-Flat Bottom Trench, Without Blocks, Untemped Backhll
Loylng Conditien BuFint Bottom Trench, Without Blneks, Tomped Backiill
Laying Condition CwPipe Lald gn Blocks, Undomped Bockiili

Loying Canditlon D-Pige Loid on Blocks, Tampad Backiiil

3% FEET OF COVER ‘ 5 FEET OF COVER | B FEET OF COVER

. Work-
Size | iog Layiog Condition Laylog Conditics Laying Conditloa
In- | Pres- - "
ches ! sure A B [ D A B [N B ] A B o D
4 10 40 {40 .40 40 40 1 .40 .40 .40 40} .40 .46 .40
50 L4001 .40 40 A0 40 | .40 A0 .40 40 ] 40 .50 .40
100 40 | .40 40 4D .40 .40 43 1 .40 40 | .40 .50 A0
150 40 140 40 | 40 40 .40 .43 A0 A0 140 50 .40 !

& 16 43§ .43 46 1 .43 .43 | 43 .30 43 A3 .43 ) 34 A3

. »43 . s
103 43 | 43 46 1 143 .43 .43 .30 43- 1 431 .43 .38 3
150 .43 A3 50 43 .43 .43 1 A3y .43 .43 .38 A3

8 10§ 46 |46 | S0 | 6L .46 | 46 | 54 1 46 ] 46 46 1 .58 | .46
0 | 4G | .46 1 54 | 46F 46| 46 | 54 | 46 | 46| 46 | .63 | .46
100 f .46 [ .46 | 34 | 46§ .46 } .46 | 5B 1 4G | .46 | 45 | 3 | 46
150 | 46 |46 | 541 48] 46 | 46 S8 ] 46 | 46| 46 | .63 | .46

10 10 .50 §.36 54 % .50 50 1 .30 .58 50 50 | .50 68 1 .50

. 50 50 30 .58 .50 S0 .50 .58 S50 50 | .56 £8 54
100 S0 | 50 .48 | .50 S50 50 63 .50 54 1 .50 .68 54
150 50 S0 .58 .50 50 .50 .63 50 54 | .50 68 58

1z 10 5401 .54 S8 1 .54 54 .54 .63 .54 54 1 .54 .68 58
50 54154 58 | .34 34 1 .54 B3 | 54 1 .58 .54 73 | .58
oo 54 |54 63 | .54 54 ] .34 63 | .54 § 58| .38 73 | .58
150 54 54 .63 .58 I8 54 A8 .58 53 | .58 79 53

16 10 .58 | .58 68 | .38 58 [ 5B [ 6B | .63 68 | 63 79 .68
156 58 .58 0 .68 | .63 63 | .58 . K .
100 43 .58 73 .63 .63 | .58 .73 68 F .73 | .68 BS 73

0 10 66 | 66 g7 (.M 71} W66 .83 71 77 % .73 50 .83
50 1 .68 .77 n 21| 66 .B3 g7 g1 .n .50 B3
op 71 65 B3 77 g7 1 .83 37 B30 8 83
24 pli] T4 74 .80 L7410 .80 74 .86 o] 86 1 .80 93 86
8 86 1 .80 3,00 93 :

50 80 | 74 86 | Boj .1 .74 93 .
100 80 |94 93 | 861 .85 | .80 o3| 86 ] 03] 86 L0 | .93

0 10§ 87 f.87 | 94| 87§ .94 ] 87 } 102 | 94 £102] 87 [LI0 |102
s |04 |87 [ 102 | 94 WS4 | 87 [210 |10z jLI0{.94 (L1 LI :
36 10 Lo5 97 105 974 105 97 113 (e §1.13 .
o fnos fer f133 |rosd 113 v a2 uw fnziies 132 {122

42 10 116 j1.87 116 | 107} 116 | 007 125 | 116 | 135 [LO7 133 1125 ¢
50 116 {07 L2s | L16§ 1.25 | 107 135 | n2s [ L35 1L16 146 1135 :

A8 10 Fornzy s baw el owr law Ly Ly )14
30 1.27 118 i.37 1.27 1.37 1.18 1.48 137 1,48 | 1.27 1.60 1.48

Motet This cable is taken from ASA AZL3

-~ 53 ~

GasTransmissionSystem RecordsOil;D R_CPUC_003-Q10_Attach01.pdf

SB GT&S 0039551



AMERICAN STANDARD CODE FOR PRESSURE PIPING ﬁ

TABLE 842 142

STANDARD THICKNESSES OF CAST IRON GAS PIPE
CENTRIFUGALLY CAST IN METAL MOLDS OR SAND LINED MOLDS

Thickness in Inches, Working Pressure in Pounds per Squere Inch,
Thicknasses Include Allowonces for Foundry Prociice oad Corrosion

Loying Condltion AwFlat Bottom Trench, Without Blocks, Untamped Backbill
Loying Condition BwFlot Bottom Tranch, Withoot Blocks, Tomped Bockfil]
Laying Condition C-Pipe Loid on Blocks, Untompad Backfill

Laying Condition D-Plpe Loid on Blecks, Tumped Backiiit

34 FEET OF COVER 5 FEET OF COVER - & FEET OF COVER
Sork-
Size ing Luying Conditien - Laying Condition Laying Condition
In Pres- .
ches § suce A B C B A B < D A H C D

4 10 S35 1.35 35 35 .33 <35 35 .35 -3% .35 41 33

.38 38 . f .38 .38 .38 .38 J38 .38 -38 38 41 38
50 B > L . 35 33 3505038 .35 .35 33 .33 41 35
.38 - 38 1 .38 .38 .38 | .38 .38 .38 .38 41 .38
100 35 35 35 .35 3541 .35 #35 35 35 »35 .41 33
J3gr 1 .38 -38 .38 .38 .38 38 38 38 .38 41 .38
150 .35 .35 .35 <35 .35 =35 .38 .35 . . .

. . 38 38 L3800 .38 -38 .38 il .38

6 0] 38 | .38 A1 1 .38 p 3@ | 38 | 4 .28 | 38 | a8 | 48 | L3
R7 ol 2 N B U B 5 S RV'S ROV P S VTR SNV EI NPT O B B

5004 .38 1 38 1 41 L .38 § .38 | .38 | .41 ) .38 | .38 | 38 | .48 | .38
RS NS S RS U B S AV S ' S P T I e O v T T P st

00 | .38 | 3 41 1 .38 4 .38 1 .38 | 44 | .3 |l 38 | .38 | 48 | .38 ’ 8,
AR 41 RSN RN T RN AT VOl IR O DRVT I SV O RO IS
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SECTION § GAS TRANSMISSION AND DISTRIBUTION

< B42.2 ° Installation of Cast Iron Pipe

842.21 Underground cast ;rcn pipe svhall be
laid in accordance with the appli~
cable field conditions described in-the ASA

YAmerican Recommended Practice Manual’

A21.1. ’

842.22 Underground cast iron pipe shall be

instailed with a minimum cover of
24 inches unless prevented by other under-
ground structures, .

842.23 Where .sufficient cover cannot be

provided 10 protect the pipe from ex-
ternal loads or damage and the pipe is not
designed to withstand such external loads,
the pipe shall be cased or bridged to protect
the pipe. :

842 .24 (Cast iron pipe installed in unstable
soils shall be provided with suitable
supports,

842,25 Suitable harnessing or butiressing

shall be provided atpoinis where the
main deviates from a straight line and the
thrust if not restrained would part the joints,

- 842,26 Making and Tesiing of Cast Iron
Field Joints

{a} Cast iron pipe joints shall con-
form to 842.15, and shall be assembled ac~
cording to recognized AWWA, -or ASA Speci-
fications, or in agcordance with the manu-
facturer!s written recommendations,

(b} Cast iron- pipe joints shall be
leak tested in accordance with 841.44 of this
code,

843 COMPRESSOR STATIONS

843.1 Compressor Station Design

843.11 Location of Compressor Building.
The main compressor building for
gas compregsor stations should be locatedat

such clear distances from adjacent property -

not under control of the company as o
minimize the hazard of communication of fire
{¢ the compresgsor building from structureson
adjacent property, Sufficient open space
should be provided around the building toper-
mit the free movement of fire-fighting equip-
ment.

843,12 Building Construction, All com-

pressor station buildings which
house gas piping in sizes largerthan?inches
in diameter, or eguipment handling gas {ex-
cept eguipment for domestic purposes} shall
be constructed of noncombustible materials
as defined by the National Board of Fire
Underwriters (Special Interest Bulletin No.
294: Definition of Noncombustible Building
Conpstruction Maierial and National Building
Code).

843.13 Exits, A minimum of two exits

ghall be provided for eachoperating
floor of a main compressor building and base-
ments and any elevated walkway or plaiform
10 feet or more above ground or floor level,
Individual engine catwalks shall not require
two exits, These exits may be fixed ladders,
stairways, etc. of each such building, The
maximum distance from any point on an
operating floor o an exit shall not exceed
75 feet measured along the centerline of
aisles or walkways, Said exits shall be un-
obstructed doorways so located as toprovide
a convenient possibility of escape and shall
provide uncbstructed passage to a place of
safety. Door latches shall be of a type
which can be readily opened from the inside,
without a key. All swinging doors located
in an exterior wall shall swing outward,’

843,314 [Fenced Areas, Anyfence whichmay

hamper or prevent escape of persons
from the vicinity of a compressor station in
an emergency shall be provided with a mini-
wum of two gates, These gates shall be so
located as to provide a convenient opportunity
for escape to a place of safety. Any such
gates located within 200 feet of any compres-
sor plant building shall open cutward and shall
be unlocked {or openable from the inside with~
out a key) when the area within the enclosure

- §5 -
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is ogeupied, Alternatively, other facilities
affording a similarly convenient exit from
the area may be provided,

Electrical Facilities. All electrical
facilities inside, and within 25 feet
of the outside, of any compressor building,
meter or regulator building or any other
building in which gas is continuously handled,
gauge and instrument lines excepted, at
pressures in excess of 50 psig, shall con-
formto Class 1 Group D requirements of the
National Electrical Code (ASA CI) insofar as
it is possible with commercially available
equipment. All other buildings on compres-
sor station properiy {except residences) not
specifically covered by . National Board of
Fire Underwriter's specifications, shall be
wired with rigid cenduit and shall conform to
the requirements of the National Electricat
Code {ASBA CI} for such consiructiion,

843.2

843.3 Corrosion Conirol, Suitable investi~
gation shall be made and if it indi-
cates that corrosion protection is needed, gas
piping within compressor stations shall be
protected by any recognized method or com-
bination of wmethods including coating with
protective material, the application of
cathodic current, or electrical isclation by
sections, After installation of piping, per-
iodic inspections or tests of the piping shall
be conducted to determine whether or notthe
pipe metal is adequately protected,

843.4 Compressor Station Equipment

843.41  Gas Treating Facilities

843.411 Liquid Removal, When condensable
vapors are present inthe gas stream

in sufficlent quantity to liquefy under the
anticipated pressure and temperature don-
ditions, the suction stream to each stage of
compression {or to each unit, for centrifugal
compressors) shall be protected against the
introduciion of dangerous quantities of
entrained liquids into the compressor. Every
liquid separator usedfor this purpose shall be
_provided with mamuglly operated facilities
for removal of liquids therefrom, Inaddition,
automatic liquid removal facilities or anauto-

matic compressor-shutdown device or ahigh
ligquid level alarm shall be used where slugs
of liguid might be carried into the compres~
sors, »

843 412 Liguid Removal Equipment. Liguid

separators, unless constructed of
pipe and fittings and no internal welding is
used, shall be manufactured in accordance
with Section VIII, Unfired Pressure Vessels,
of the ASME Boiler and Pressure Vessel
Code. Liguid separalors when constructed
of pipe and fittings without internal welding,
shall be in accordance with Type Dconstruc-
tion reguirements, :

843.42 Fire Protection. Fire protection
facilities should be provided in ac-
cordance with the National Fire Protection
Association and National Board of Fire
Underwriters' recommendations. I fire
pumps are a part of such facilities, their
operation shall not be affected by emergency
shut-down facilities, '

843.43 Safety Devices
843.431 Emergency Shutdown Facilities,

{(a} Each transmission compressor
statipn shall be provided with an emergency
shutdown sysiem by means of which all gas
compressing eguipment, all gas fires, andzall
electrical facilities in the vicinity of gas
headers and in the compressor building can
be shut down and the gas can be blocked out
of the station and the station gasplping blown
down. The emergency shutdown system shall
be operable from any one of atleast two loca-
tions outside the gas area of the station,
preferably near exit gates in the siation
fence, but not more than 500 feet from the
limits of the station. Blowdown piping shall
extend to a locaiion where the discharge of
gas is not likely to create a hazard fo the
compressor station or surroundingarea.Un-
attended field compressor stations of 1,000
horsepower and less are excluded from the
provisions of this paragraph,

{b}) Bach compressor station
supplying gas directly toa distributionsystem
shall be provided with emergency shutdown

facilities located outside of the compressor
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station bulidings by means of whichall gas
‘can be blocked cut of the station provided
there is another adequate source of gas for
the distribution system., These shuidown
facilities can be either automatic or manually
operated as local conditions designate. When

no other gas socurce isavailable, thenno shut-

down facilities shall be installed that might
function at the wrong time and cause an outage
on the distribution system.

843,432 Engine Overspeed Siops, Every

compressor prime mover except
eleciric induction or synchronous motors
shall be provided with an aviomatic device
which is desgigned to shut downtihe unit before
the speed of the prime mover or of the
driven unit exaeeds the maximum safe speed
of either, as established by the respective
manmfacturers,

843,44 Pressure Limiting Requirements in
Compressor Stations

- 843,441 Pressure relief or other suitable

protective devices of suificient
capacity and sensitivity shall be installed
and maintained to assure that the maximum
allowable operating pressure of the station
piping and equipment is not exceeded by more
than 10%,

843,442 A pressure relief valve shall be in-

‘stalled in the discharge line of each
positive~displacement transmissioncorna~
pressor between the gas compressor and the
first discharge block valve. The relieving
capacity shall be equal fo or greater than
the capacity of the compressor. If the relief
valves on the compressor do not prevent
the possibility of overpressuring the pipe-
line, as specified in B45, a relleving device
shall be installed on the pipeline to prevent
it from being over-pressured,

B43.443 An acceptable relief device, in ac-

cordance with 845, or automatie
compressor shutdown device shall be in-
stalled in the discharge of each positive ‘dis-
placement distribution compressor between
the gas compressor and the first discharge
block valve. .The relieving device shall be

installed ang maintained {o prevent the maxi-
mum allowable operating pressure of the
compressor and discharge piping from being
exceeded by more than 10%.

843,444 Vent lines provided to exhaust the

gas from the pressure relief valves
to atmosphere shall be extended to a location
where the gas may be discharged without

undue hazard, Vent lnes shall have suffi-.

cient eapacity so that they will not interfere
with the performance of the relief valve,

843 .45 Fuel Gas Control. An automatic

device shall be provided oneachgas
engine operating with pressure gasinjection,
which is designed to shut off ihe fuel gas
when the engine stops. The engine distribution
manifold shall be simultaneously automati-
cally vented,

843,46 Cooling and Lubrication Failures.

All gas compregssor units chall be
equipped with sghutdown or alarm devices to
operate in the event of inadequate cooling or
lubrication of the units. -

845,47 ° Explosion Prevention,

843,473 Mufflers, The external shell of

mufflers for engines using gas as
fuel shall be designed in accordance with
good engineering practice and shall be con-
structed of ductile materials. It is re-
commended that all compartments of the
muffler shall be manufactured with vent
slots or holes in the baffles to prevent gas
from being trapped in the muffler,

843,472 Building Ventilation, Ventilation

. shall be sufficient sothat efnployees
are not endangered, under normal operating
conditions (or such abnormal conditions as a
blown gaskel, packing gland, etcl), by ac-
cumylations of hazardous concentrations of
flammable or noxious wvapors or gases in
rooms, sumps, attics, pits, or similarly
enclosed places, or in any portion thereof.

843.% Compressor Station Piping

843,51 Gas Piping {other than station fuel}
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843.511 Specifications for Gas Piping. Al

compressor station gas piping, other
than instrument, conirol and sample piping,
to and including connections tothe main pipe-
line shall be of steel and shall be Type C
Construction,

843.512 Installalion of Gas Piping. The

provisions of 841.2, "Installation of

- Steel Pipelines and Mains'", shallapply where

appropriate io gas piping in compressor
. stations,

843,513 Tesling of Gas Piping., All gas pip-
ing within a compressor station
" shall be tested hydrostatically after install-
ation to at least 1.4 times the maximum op-
erating pressure except that small additions
to operating stations need notbetested where
.operating conditions make it impractical to
test.

843,514 Identification of Valves and Piping.

All emergency valves and controls’
- shall be identified by signs. All important
gas pressure piping shall be identified by
signs or color codes as to their function,

843,52 Fuel Gas Piping

843,521 All fuel gas lines within a com-

pressor station, serving the various
buildings and residential area, shall be pro-
vided. with master shutoff valves located
cutside of any building or residential area.

843,522 The pressure regulating facilities

for the fuel gas system for a com-
pressor station shall be provided with pres-
sure limiting devices to prevent the normal
operating pressure of the system from being
exceeded by more than 25%, or the maxi-

mum allowable operating pressure by more
than 10%,

843,523 Suitable provision shall be made to

prevent {uel gas from entering the
power cylinders of an engine and actuating
moving parts while work is in progress on

the engine or on equipment driven by the
engine.

"B43.524 All fuel gas used for domestic pur-

poses ata compressor station, which
has an insufficient odor of its own to serve
as a warning in the event of its escape, shall
be odorized as prescribed in 881,

843.53 Air Piping System.

843.531 All air piping within gas compress-

ing stations shall be consiructed in
accordance with Division 1 under Section 2
i

of the latest ASA B31.,1 Code for Pressure
Piping.

843,532 The starting alr pressure, storage
volume, and size of connecting piping

" shall be adequate to rotate the engine at the

cranking speed and for the number of revo-
lutions necessary to purge the fuel gas from
the power cylinder and muffler. The re-
cornmendations of the engine manufacturer
may. be used as a guide in determining these
factors, Consideration should be given to
the number of engines installed and fo the
possibility of having to start several of
these engines within a short period of time.

843,533 A check valve shall be installed in

the starting air line near each
engine to prevent backflow from the engine
into the air piping system. A check valve
shall also be placed in the main air line
on the immediate outlet side of the air tank
or tank. U iz recommended that equipment
for cooling the air and removing the mois-
ture and entrained oil be installed belween
the siarting air compressor and the air
storage tanks, :

843.534 Suitable provision shall be made to

prevent starting air from entering
the power cylinders ofanengine andactuating
moving parts while work is in progress on
the engine or on equipment driven by the
engines. Aceceptable means of accomplishing
this are installation of a blind flange, removal
of =a portion of the air supply piping or
locking closed a stop valve snd locking open
a vent downstream from it,

843,535 Alr Receivers, Air receivers or
air storage bottles, for use in com~
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pressor stations, shall be constructed and
equipped in accordance with Seciion VI,
Urnfired Pressure Vessels, of the ASME Bojl-
er and Pressure Vessel Code,

843.54 Lubricating Oil Piping. All Jubri~
cating oil piping within gas com-
pressing stations shall be constructed in

sccordance with Division A under Section 3

of the latest edition of ASA B31.1 Code for
Pregsure Piping,

843.56 Water Piping, All water piping

within gas compressing stations
shall be constructed in acgcordance with
Section ! of the latest ASA B31.1 Code for
‘Pressure Plping,

843,56 Bteam Piping. All sieam piping with-

in gas compressing stations shall
be constructed in accordance with Section 1
of the latest edition of the ASA B31.1 Code
for Pressure Piping,

843.57 Hydraulic Piping. All hydraulic

power piping within gas compreessing
stations shall be constructed in accordance
with Division A under Section 3 of the
latest edition of ASA B31.1 Code for Pres-
sure Piping.

844 FIPE-TYPE AND BOTTLE-TYPE
HOLDERS :

844.1 Pipe-Type Holders in Rights-~of-Way

Not Under Exclusive Use and Coniroel
of the Operating Company. A pipe-type
holder which is io be installed in sireets,
highways or in private righis-of-way not
under the exclusive conirol and use of the
operating company shall be designed, in-
stalled, and tested in accordance with the
provisions of this code applicable to a pipe
line installed in the same location and
operated at the sarne maximum pressure,

B44.2 Bottle~type holders shall be located
on land owned or under the exclusive
control and use of the operating company.

844.3 Pipe-Type and Bottle-Type Holders
on Property under the Exclusive Use
and Conirol of the Operating Company

844.31 The storage site shall be entirely
surrounded with fencing to prevent
access by unauthorized persons,

844,32 (a) A pipe-type or bottle-type hold-

er which is to be installed on
property under the exclusive control and use
of the operating company shall be designed
in accordance with construction design
factors the selection of which depends upon
the location class in which the site is
situated, the clearance between the pipe
containers or bottles and the fence, and the
maximum operating pressure, as follows:

Deslen Factors
stolder " o N R o, Setween
Eie Centelners £5d Fenped Cantatners and Fenoed
Bacstl Boundaries of Slte Bovndaries of She
Class 25% to 100* 1005 or Over
1 L2 Ji2
2 .50 J12
3 50 80
4 .40 A0

{b} The minimum clearance be-
tween containers and the fenced boundaries
of the site is fixed by the maximum operating
pressure of the holder as follows:

Maxfmum - Minimum
Operaling Pressure Clearance

Less than 1000 psi 25
1000 psi or more 100!

{c} Minimum clearance beiween
pipe containers or botiles. The minimum
distance in inches between pipe containers
or bottles shall be determined by the follow-
ing formula:

C = 3Dx P x"g"
1600

in which:

C ~ Minimum clearance between pipe con-
" tainers or boitles in inches,
D ~ Outside diameter of pipe container or
bottle in inches.
P = Maximum allowable operating pressure
in pounds per square inch gage.
"EY = Design Factor
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{d) Pipe containers shall be in-
stalled underpground with the top of eachcon-
tainer notless than 24 inches below the ground
surface.

{e} Bottles shail be installed under-
ground with the top of each container below
the normal frost line but in ne case closer
than 24 inches to the surface,

{f} Pipe-type holders shall be
tested in accordance with the provisions of
841.41 for a pipeline located inthe saxe loca-
‘tion class as the holder site; provided, how~
ever, that in any case where the {est pres-
sure will produce a hoop stress of 80% or
more of the specified minimum yield strength
of the pipe, water shall be used as the test
medium.

844.4 Special Provisions Applicable to

Bottle-type Holders Only.

844,41 A bottle-type holder may be manu-
: factured from steel which i8 not
weldable under field conditions, subject to
all of the following limitstions: }

(a} Bottle-type holders made from
alloy stieel shall meet the chemical and ten-
sile requirements for the various grades of
steel in API Standard 54, ""Specification for
Casing, Tubing and Drill Pipe,” or ASTM
A372, "Specification for Carbon and Alloy
Steels for Pressure Vessel Shells",

{b} In no case shall the ratioc of
actual yield strengthtoactualiensile strength
exceed .85,

{c) Welding shall not be performed .

on such bottles after they have been heat
treated andfor siress relieved, except that
it shall be permissible toattachsmall copper
wires to the small diameter portion of the
bottle end clesure for cathodic protection
purposes using a localized thermit welding
process.

{d} Such bottles shall be given a
hydrostatic test in the mill, and need not be
re-testéd hydrostatically at the time of in-
stallation, The mill test pressure shall not
be less than that required to produce a hoop
siress equal to 85% of the specified mini-
mum yield strength of the steel, Careful in-
spection of the bottles at the time of instal~
lation shall be made and no damaged hotile

shall be used,

{e} Such botiles and connecting
piping shall be tested for tighiness after in-
stallation using air or gas at a pressure of

50 psi above the maximum operating pres-
sBure,

£844.5 General Provisions Appleable 1o
Both Pipe~type and Bottle-iype Holders,

{a} Suitable measures shall be
taken {o protect the storage system against
external corrosion. {See 841.17)

(b} No gas containing more than
0,1 grain of hydrogen sulfide per 100 cubic

feet at 14.7 psia and 80° F. shall be stored.

‘ {¢} Provision shall be made {opre-
vent the formation or accumulation of liquids
in the holder, connecting piping andauxiliary
equipment, that might cause corrosion or
might jnterfere with the safe operation of’
the storage equipment. ’

{d} Rellef valves shall be installed
in accordance with provisions of this code
which will have relieving capacily adegunate
to limit the pressure imposed on the filling
line znd thereby on the storage holder to
110% of the design pressure of the holder,
or to that pressure which produces a hoop
stress of 756% of the specified minimum yieid
strength of the steel, whicheveristhelesser,

B45 CONTROL AND LIMITING OF GAS

PRESSURE

845.1 Basic Requirement for Protection

Against Accidental Over-presg-
suring. Every pipeline, main, distribution
system, customer's meter and connected
facilities, compresgor station, pipe type
holder, bottle type holder, container fabri-
cated frow pipe and fittings, and all special
equipment, if connecied {oacompressor orto
a gas source where the failure of pressure
control or other causes might result in a
pressure which would exceed the maximum
allowable operating pressure of the facility
{refer to B0S5.14), shall be equipped with
suitable pressure relieving or pressure
limiting devices in accordance with the
provisions of 845, ’
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SECTION 8 GAS TRANSMISSION AND DISTRIBUTION

845.2 Conirol and Limiting of Gas Pres-

gure in Holders, Pipelines, and All
Facilities that Might at Times be Roille

Tight )

845.21  Suitable types of protective devices
to prevent overpressuring of such

facilities are:

{a) Spring loaded relief valves of
types approved for unfired pressure vessels
by the ASME,

(b) Pilot loaded back-préssure reg—
ulators used as relief valves, so designed
that faijlure of the pilot system or control
" lines will cause the regulator ic open,

845,22 Maximum Allowable Operating

pressure for Pipelines or Maihs,

This pressure is by definition the maximum
operating pressufe i{o which the pipeline or
main may be subjected in accordance with
the requirewments of this code. For s pipe-
line or main in good operating condition, the
maximum =zllowable operating pressure is
the lesser of the two pressures described in
{a) and (b) below.

(a} The design pressuvre [defined in
805.11} of the weakest element of the pipe-
. line or main., Assuming that all fittings,

valves and other accessories in the line hive
an adeqguate pressure rating, the maximum
allowable operating pressure of a steslpipe~
line or main shall be the design pressure
determined in accordance with 841.1,

{b) The pressure obtained by di-
viding the pressure to which the pipeline or
main is tested after construction by the ap-
propriate factor for the location class in-
volved, as follows:

Location
Class No, - Pressure
i Test Pressure
1.10
2 . Test Pressure
1.25
3 Test Pressurell)
1.40
4 Test Pressure {1
1.40

-Note {1): Other factors than 1.4 should be
used if the line was tested under
the special conditions described in
841,413, B841.416 and 841.42. In
such cases use factors that are
consistent with the applicable re-
quirements of these sections,

{¢} In some cases the operating
company will consider that the maximum op-
erating pressure to which a pipeline or main
should be subjected is less than thepressure
determined by either {a) or (b) above. Pipe-
lines that are known to be seriously corroded
or that bave other defeets seriouslyaffecting
their strength and which have been operated
for years at lower pressures, fall into this
category. In such cases the operating com-
pany shall decide the maximum pressure i1
considers safe, and shall install over-pres~

sure proteective devices designed to prevent ~

aceidentally exceeding this maximum pres-
sure, if there is a reasonable possibility that
the pressure will be exceeded.

{d) If services are connected to the
pzpeime or main, there are additional con-
siderations that might in some cases limit
the maximum allowable operating pressure
of the facility, See 845,33, )

845,283 Qualifying a Pipeline or Mainfor a

New and Higher Maximum Alowable
Operating Pressure. Note: This paragraph
applies to pipelines or mains where the new
and higher maximum allowable operating

pressure will produce a hoop stress of 30%

or more of the specified minimum yleld
strength of the pipe. When the new and high-
ey maximuri allowable operatingpressure is
equal to or less than this value the prmns~

‘ions of 845,34 shall apply

Before mcreasmg the maximum al-
lowable operating pressure of a pipeline or
main that has been operating for a period of
several years or more at a pressure less

* .than that determined by 845,22({a) above, it is

required that:
{a) The following investigative and
corrective measures be taken:

{1) The design and previous tes{ing
of the pipeline and the materialg
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and equipment .in ii be reviewed
to determine that the proposed
increase in allowable operating
pressure is safe and in general
agreement withthe requirements
of this code,

{2) The condition of the lne be de-
termined by field inspeciions,
‘examination of maintenance rec-
ords, or other suitable means.,.

{3) Repairs, replacements or alter-
ations in the pipeline disclosed
to be necessary by steps {1) and
{2} be made.

{b} The maximum allowable oper-
ating pressure may be increased after com-
planece with {a) above and one of the follow~
ing provisions: .

{1} If the physical condition of the
line as determined by (a) above
indicates that the line is capable
of withstanding the desired in-
creased operating pressure in
accordance with the design re-
quirements of this code and the
line has previously been tested
to a pressure equal to or great-
er thanthat required by this code
for a new line for the proposed
new rnaximum allowahle operat-
ing .pressure, the line may be
operated at the increased maxi-
mumn allowable operaling pres-
sure.

(2} I the physical condition of the
line as determined by {a) sbove
indicates that the ability of the
line to withstand the increased

(3

Py

préssure if the lne shall suc-
cessfully withstand the test re-
quired by this edition of the code
for & new line to operate under
the same conditions,

If, under the feregoing provisions
of {b} above, it is necessary to
test a pipeline or main before it
can be up-rated t{o a new maxi-
mum allowable operating pres-
sure, and if it is not practieal to
test the line either because of
the expense or difficulties cre-
ated by taking it out of service,
or because of other operating
conditions, a new and higher
maximum allowable operating
pressure may be established as
follows:

3.1 Perform the requirements of
(a} above,

3.2 Select 'a new maximum al-’
lowable operating pressure
consistent with the condition
of the line and the designre-
quirements of this code; pro-
vided, however, that,

3,3 In no suchcase shall the pew

maximum allowable operat-

" ing pressure exceed 80% of

that permiited for a new line

of ‘the same design in the
same location.

(¢} In no case shall the maximum
maximum operaling pressure allowable operating pressure of a pipeline be

has not been satisfactorily veri- raised to a value higher than would be per-~
fied or the line has nol beem  mittedbyihis code for a new line constructed
previously tested to the levels of the same materials and in the same loca-

required by this edition of the tions.

code for a new line for the pro-

maximum allowable operating pipeline,
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SECTION 8 GAS TRANSMISSION AND DISTRIBUTION

845,3 Control and Limijting of Gas Pres-

sure in High-Pressure Distribution
Systems ’ )
845,31 Each high~pressuredistribution
system or main, suppliedifrom a
source of gas which is al a higher pressure
than the maximum ailowable operating pres-
sure for the system, shall be equipped with
pressure regulating devices of adequate ca-
pacity, and designed to meet the pressure,
load and other service conditionsunder which
they will operate or to which they may be
subjected,

84532 In additiontothe pressure regulating
devices prescribed in 845.31,
a suitable method shall be provided to pre-
vent accidental over-pressuring of 2 Ingh*
pressure distribution system.

Suitable types of protective devices
to prevent overpressuring of high pressure
distribution systems are:

{a} Relief valves as prescmbed in
845,21 {a) and (b}, .

{b) Weight loaded relief vaives

(¢) A monitoring regulator install-
ed .in series with the primary pressure
regulatoy,

{d) A series regulator installed up~
stream from the primary regulator, and set
to continuously limit the pressure on the in-
let of the primary regulator to the maximum
allowable operating pressure of the dis-
tribution system or less,

{e} An automatic shut-off device
installed in series with the primary pres-
sure regulator, and set to shut off when the
pressure on the distribution sysiem reaches
the maximum allowable gperaling préssure,
or less, Thig device must remain ¢losed
until manually reset. I should not be used
where it might cause an interruption in
service to a large number of customers,

845.33 Maximum Allowable Operating

Pressure for High-Pressure Distri-
bution Systems. This pressure shall be the
maximnm pressure to which the system can
be subjecied inaccordance with requxrements
of this code, I ghall not exceed:

{a) The design pressure of the

.

weakest element of the system as defined in
805,11,

{b} B0 psig if the services in the
system are not equipped with series regu-
lators or other pressure limiting devices
as prescribed in 845,53,

{c} 25 psig in cast iron systems

having unreinforced bell and sp1g0t ,}omts
as prescribedin 842,15 {a),

{d) 2 psig in hxgh-pressure “dis-
tribution systems equipped with service reg-
ulaters not meeting the requirements of
845,51 and which do not have an overpres-
sure protective device as required in 845,52,

In some cases the operating company
will consider the maximum pressure to which
a system should be subjected is less than
the pressure obtained by applying the ap-
plicable limits in 845.33 (a), (b}, {¢) or (d).
Systems that are known to be corroded and
that have been operated for years at lower
pressures than these limits fall into this
category, In such cases the operating com~
pany shall decide the maximum pressure
it considers safe, and shall install over-
pressure protective devices to prevent ac-
cidentally exceeding this maximum pressure
if there is a reasonable possibility that the
pressure will be exceeded,

845.34 Qualifying a High-Pressure Dis-

tribution System for a New and
Higher Maximum Allowable Operating Pres-
sure, Note: This paragraph applies to high~
pressure distribution mains and to pipelines
where the new andhigher maximum allowable
operating pressure is less than thatrequired
to produce a hoop stress of 30% of the speci-
fied minimum yield strength of the pipe.
When the new and higher maximum allowable
operating pressure is more than this value
the provisions of 845,23 shall apply.

{a) Before increasingthe maximum
allowable operating pressure of @ high-pres-
sure distribution system, that has been
operating at less than the applicable maxi-
mum pressure stated in 845.33, to a new
maximum aliowable operating pressure equal
to or less than the maximum applicable
pressure in 845,33, it is recommended that
the following factors be taken in consider-
ation:

- §3 -
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{1} The design of the system
including kinds of material and equipment
used,

including results of any previous leakage
surveys.

‘ {b} Before increasing the pressure
the following steps should be taken:

(1} Make a leakage survey, if
past maintenance records indicate that such
a survey is advisable, and repair leaks
found, ’

(2) Repair or replace parts of
the system found 1o be inadequate for the
higher operating pressure,

(3) If the new maximum allow-
able operating pressure is to be over &0
psig, install suitable devices on the services
to regulate and limit the pressure of the
gas in accordance with 845,51,

{4) At bends or offsets in coupled
or bell and spigot pipe, reinforce or replace
anchorages determined to be inadequate for
the higher operating pressure,

(c} The rate of pressure increase
to' the new maximum allowable operating
-pressure should be gradual so as fo allow
sufficient time for periodic observations of
the system,

B45.4  Conirol and Limiting of Gas Pres-
sure in Low-Pressure Distribution
Systems :

845.41 Each low-pressure distribution

system or low pressure main sup-
. plied from a gas source which is at a higher
pressure than the maximum allowable oper-
ating pressure for the low-pressure éystem,
shall be equipped with pressure regulating
devices of adequate capacity, designedtio meet
the pressure, load and other service con-
ditions under which they will havetooperate,
845,42 In additionto the pressure regulating
devices prescribed in 84541, a
suitable device shall be provided io prevent
accidental overpressuring,

‘Suitable types of proteciwe devices

to prevent overpressuring of low pressure
distribution systems are:

(a) A liquid seal relief valve that
can be set to open accurately and consistent-

{2) Past maintenance records

Iy at the desired pressure, and to close
again when the pressure in the disiribution
system returns to normal,

(b) Weight loaded relief valves,

{c} An avtomatic shut-off device as
deseribed in 845.32 (e).

(d} ‘A pilot loaded back-pressure
regulator as deseribed in 845.21 (b},

{e} A monitoring regulator as de-
scribed in 845.32 (¢},

{f} A series regulator as descmbed
in 845,32 (4),

845,43 Maximum Allowable Operating

Pressure for Low Pressure Distri-
bution Systems, The maximum allowable
operating pressure for a low pressure dis-
tribution system shall not exceed either (a}
or {b) below.

{2) A pressure which would cause
the unsafe operation of any connecied and
properly adjusted low pressure gas burning
equipment, or

(b) A pressure of 2 pmg

845,44 Conversion of Low-Pressure Diss
tribution Systems to High-Pressure
Distribution Systems,

{a) Before converting a low-pres-
sure distribution system to 2 high-pressure
distribution system, it is recommended that
the f{ollowing factors be taken into con-
sideration:

{1) The design of the system
including kinds of material and equipment
used,

{(2) Past maintenance records
including results of any previcus leakage
surveys, .
{b) Before increasing the pressure
the following steps (not necessarily in se~
quence shown} should be taken:

(1) Make & leakage survey, if
past maintenance records indichte thal such
a survey is advisable, and repair leaks
found.

{2) Reinforce or replace parts
of the system found to be inadequate for the
higher operating pressures.

{3) Install a service regulator
on each service, and test each regulalor to
determine that it is functioning., In some

’
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SECTION 8 GAS TRANSMISSION AND DISTRIBUTION

cases it may be necessary to raige the.

pressure slightly {o permit proper operation
of the service regulator,

(4} lsoclate the sysiem from ad~
jacent low-pressure systems,

{5} At bends or offsetsincoupled
or bell and spigot pipe, reinforce or replace
anchorages determined fo be inadeguate for
the higher pressures. )

{c} The pressure in the system
being converted should be increased by
steps, with a period to check the effect of
the previous increase before making the
next increase, The desirable magnitude of
each increase and the length of the check
pericd ‘will vary depending upon conditions,
The objective of this prooedure is to afford
an opportunity to discover before excessive
pressures are reached any unknown open
and unregulated connections to adjacent low-
pressure Systems ortoindividual customers.

845.5  Control and Limiting of the Pres-

sure of Gas Delivered o Domestic
and Small Commercial Customers from High-
Pressure Distribulion Sysfems, Note: The
requirements for the control and limiting of

the pressure of gas delivered to industirial

customers are included in 845.1,

845,51 Y the maximum actual operating

pressure of the distribution system
is between 2 psig and 60 psig and a service
regulator having the characteristics listed
below is uged, no other pressure limiting
device is required:

{a} A pressure regulator capable
of reducing distribution line pressure {pounds
per square inch) to pressures recommended
for household appliances {inches of water
columu), :

{b) Single port valve with orifice
diameter no greater than that recommended
by the manufacturer for the maximum gas
pressure at the regulator inlet,

{¢}) The valve seaf shall be made of
resilient material designed to withstand
abrasion of the gas, impurities in gas, cut-
ting by the valve, and to resist permanent
deformation when it is pressed against the
valve port,

{d) Pipe connecltions to the regu-

tator shall not exceed 2 inches in diameter,

{e} The regulator must be of a
type that is capable under normal operating
conditions of regulating the downstreampres-
sure within the necessary limits of accuracy
and of limiting the build-up of pressureunder
no~flow conditions 1o 50% or less of the
discharge pressure maintained under flow
conditions. )

(f) A self-contained service regu-

lator with no exiernal static or control lines,

845,52 If the meaximum actupl operating

_pressure of the distribution system
is between 2 psig and 80 psig and a service
regulator not having all of the characteristics
listed in 845,51 is used, or if the gas con-
tains materials that seriously interfere with

the operation of service regulators, suitable .

protective devices shall be installed to pre-
vent accidental overpressuring of the cus-
tomer's appliances should the gervice regu-
lator fail, Some of the suitable types of
proteciive devices to prevent overpressuring
of customer's appliances are: )

(a) A mqnitoring regulator
{b} A relief valve ‘
-{c} An auntomatic shut-off device

These devices may be installed as an in-
tegral part of the service regulator or as a
geparate unit,

845.53 If the maximum acinal operating

“préssure of the distribution system
exceeds 60 psig, suilable methods shall be
used to regulate and Hmit the pressure of
the gas delivered to the cusiomer, such as
the following:

(a) A service regulator having the

characteristics listed in 845,51 above and 2
secondary regulator located upstream from
the service regulator. The secondary regu-
lator. is usually set to maintajn a pressure
of from 5 to 10 psi on theinlet of the service
regulator, and shall in no case be sef to

maintain a pressure higher than 60 psi. A&
‘device shall be installed between the second-

ary regulator and the service regulator to
limit the pressure on the inlet of the service
regulator to 60 psiorlessincasethe second-

- 85 -
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SECTIORN 8 GAS TRANSMISSION AND DISTRIBUTION

regulator station to protect a piping system
from overpressuring, the ingtallation shall
be designedandinstaliedioprevent any single
incident such as an explosion in a vauli or
damage by a vehicle from affeclting the oper-

ation of both the overpressure protective

.

device and the district regulator.

{b} Special attention shall be given
to control lines. All conirol lines shall be
‘protected from falling objects, excavations
by others, or other foreseeable causes of
damage and shall be designed and installed
to prevent damage to any one conirol line
from making both the disirict regulator and
the overpressure protective device inoper-

- ative.

846.7 Required Capacity of Pressure Re-
Heving and Pressure Limiting De-

vices.

845,71 Each pressure relieving device, or

group of such devices, installed to
protect a piping system shall have sufficient
capacity and ghall be settooperatetoprevent
the pressure Irom exceeding the maximum
allowable operating pressure, plus 10%, or
the pressure which would proguce a hoop
stress of 75% of the specified minimum
yield strength, whichever is lower,

845,72 Each pressure limiting device shall

be get to prevent the pressure in
the facility which {t protects from exceeding
the maximum allowable operating pressure,

‘845,73 When more than one pressure regu-

lating or compressocr station feeds
into a pipeline or distribution system and
pregsure relief devices are installed at
such stations, the relieving capacity at the
remote stations may be taken into account
in sizing the relief devices at each station.
However, in doing this the assumed remote
relieving capacity must be limited to ihe
capacity of the piping system t¢ transmit
gas to the remote location or to the capacity
of the remote relief device, whichever is
less.

845.8  Proof of Adeguate Capacity and
Satisfactory Performance of Pres-

sure Limiting and Pressure Relief Devices.

845,81 Where the safety device consists of

an additional regulator which is
associated with or functions in combination
with one or more regulators in a series

arrangement to control or it the pressure

in a piping system, suitable checks shall be
made to determine that the equipment will
operate in a satisfaclory manner to prevent

.any pressure in excess of the established

mraximum allowable operating pressure of

the system should any one of the assoclated
regulators malfunction or remain in the
wide open position.

B45.82 Suitable checks shall be made peri-
‘ odically to insure that the combined
capacity of the relief devices on a piping

.system or facility is adequate to limitf the

gas pressure at all times to values pre~
scribed by this code. This check should be
based on the operating conditions that create
the maximum probable requirement for relief
capacily - in each case, even though such
operating conditions actually occur infre-
quently and/or for only shortperiods of time,

845.9  Instrument, Control and Sample
Piping :
{a) Scope

(1) The requirements given in
this section apply to the designof instrument,
control and sampling piping for safe and
proper operation of the piping itself and do
not cover design of piping to secure proper
functioning of instruments for which the piping
is installed.

{2} This section does not apply
io permanently closed piping systems, such
as fluid-filled temperature-responsive de-
vices,

{b) Materials and Design .
) (1) The materials employed for
valves, fittings, tubing, and piping shall be
designed to meet the particular conditions
of service,

(2} Take-off connectionsandat-
taching bosses, fittings, or adapters ghall be
made of suitable material afid shall be capable
of withstanding the maximum service pres-
sure and temperature of the piping or equip~

- BF -
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AMERICAN STANDARD CODE FOR PRESSURE PIPING

ment to which they are atfached. They shall
be designed to satisfactorily withstand all
. stresses without failure by fatigue.

{3} A shut-off valve shall be
installed in each take-off line @s near as
practicable to the point of take-off, Blow-
down valves shall be installed where neces-
sary for the safe operation of the piping,
instruments and equipment,

{4} Brass pipe or copper pipe
or tubing shall not be used for metaltemper~
‘atures greater than 400°F, ’

* {8} Piping subiect to clogging
from solids or deposiis shall be provided
with suifable connections for cleaning, ‘

{6} Pipe or tubing of diametersg
smaller than the minimum diameters re-
guired under this section may be specified
by * the manufacturers of the instrument,
eontrol apparatus, or sampling device, Pro~
vided that the safety of the smaller pipe
or tubing as installed is at Jeast egual {o
that otherwise required under the code,

(7) Piping which may contain
Hquids shall be protected by healing or
other suitable means from damage due to
freezing.

(8) Piping in which liquids may
accumulate shall be provided with drains or
drips. .

{#) The arrangement of piping
and supports shall be designed to provide not
only for safely under operating stresses, but
also to provide protection for the piping
against detrimental sagging, exlernal me-
chanical injury, abuse, and damage due to
unusual service conditions other than those
connected with pressure, temperature, and
service vibration,

{10} Suitable precautions, such
as increasing the pipe wall thickness, shall
be taken where internal corrosive conditions
may exist. All underground piping shall be
protected against corrosion where soil tests
or experience indicate that the soil is cor-
rosive, Refer to 841,172 and 841.173,

" (11) Joints between sections of
tubing andfor pipe and hetween tubingand/or
pipe and valves or fittings shall be made in
a manner suitable for the pressure and
temperature condition, such as by means of
flared, flareless, and compression type fit-

tings, or equal, ¢r they may beofthe brazed,

screwed, or socket-welded type, If screwed~

end valves are to be used with flared, flare-
less, or compression type fittings, adapters
are required, .

Slip type expansion joinis shall not
be used; expansion shall be taken care of by
providing flexibility,

846 CUSTOMERS' METERS AND REGU-
LATORS ~

846,1 Location for Customers' Meter and
Regulator Installations

(2} Customers!' meters and regu-
lators may be located either inside or outside
of buildings, depending upon local conditions,
except, that on services requiring series
regutation, in accordance with 845.53 (a}, the
upsiream regulator shall be localed outside
of the bullding.

{b} When installed withina building,
the service regulator shall be in a readily
accessible location near the point of gas
service eptrance and, whenever practical, the
meters shall be installed at the same loca-
tion. Meters shall not be installed in bed-
rooms, closets, bathrooms, under com-
bustible stairways or in unventilated or
inaccessible places, nor closer thanthree feet
to sources of ignition, including furnacesand
water heaters, On services supplying large
industrial customers or installations where
gas is utilized at higher than standard service
pressure, the regulators may be instelled at
other readily accessible locations,

{c} When located outside of
buildings, meters and service regulators
shall be installed in readily accessible loca~
tions where they will be reasonably protected
from damage,

{d) Regulators requiring vents for
their proper and effective operation shall be
vented to the outside atmosphere in accord-
ance with the provisions of 846,34,

8486.,2 Operating Pressures for Customers’

Meter Installations, lron or alumi-
nurn case meters shall not be usedata maxi-

mum operating pressure higher than the -
_ manuvfacturer's rating for the.meter, New
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SECTION # GAS TRANSMISSION AND DISTRIBUTION

tinned steel case meters shall not be used
at a pressure in excess of 50% of the manu-
facturer's tegt pressure; rebuili tinned steel
case meters shall not be used at a pressure
in excess of 50% of the pressure used io
test the meter after rebuilding.

848 .3 Protection of Customers' Meter and
Regulator Installations from
Damage

846.31 Meters and service regulators shall

not be installed where rapiddeterio~
ration from corrosion or other causes is
likely to occur,

846,32 A suiiable protective device suchas

a backpressure regulator, ora check
valve, shall be installed downstream of the
meter if and ag required under the following
conditions: .

{2} I the pature of the utilization
equipment is such that it may induce a vac~
yum at the meter, install a back-pressure
regulator downstiream from the meter,

{b} Install a check valve or equiv-
atent if ) -

The utilization equipwment might in-
duce a back-pressure,

The gas utilization eguipment is

connected to a source of oxygen or com-

pressed air, .

Liguefied petroleum gas or other
supplementary gas is used as siandby and
might flow back into the meter. A three-
way valve installed to admit the standby sup-
ply and at the same time shut off the regular
supply, can be substifuted for a check valve
if desired,

846.33 All service regulator venis, and re-

Hef wvents where required, shall
terminaie in the outside air in rain and in-
sect vesistant fittings, The open end of the
vent shall be located where, if a regulator
failure resulting in the release of gas cecurs,
the gas can escape freely intothe stmosphere
and away from any openings into the build-
ings. Af locations where service regulators
might be submerged during floods, either a
special anti-flood type breather vent fitfing
shall be installed, or the vent line shall be

extended above the height of the expected
{lood waters,

846,34 Pits and vaults, housing customers?

metfers and regulators, shall be
designed to support vehicular traffic when
installed in the following loecations:

{8} Travelled portions of alleys,
streets and highways. ‘ .

(b} Driveways.

846.4  Installation of Meters and Regu-

lators All meters and regulators
shall be installed in such a manner as to
prevent undue stresses upon the connecting
piping and/or the meter, Lead conneciions,
or other connections made of material which
can be easily damaged, shall not be used, The
use of standard weight close nipples is pro-
hibited,

847  GAS SERVICES

847.1 General Provisions Applicable to
- both Steel and Copper Services,

847,11 Installation of Services
{a} Services shall be installedat a

depth which will protect them from excessive

external loadings, and local activities, such
as gardening, It is recommended that &
minimum depth of 12 ‘inches in private
property and a minimum depth of 18inchesin
streets and roads be maintained, Wherethis
cannot be done, due foexisting substructures,
ete,, less cover is permitied provided how-

ever that where such services are subject

to excessive superimposed loads, those por-
tions of the service shall be cased or bridged
to aveid harmful additional loads on thepipe,
or strengthened {o resist them. ‘

{b} Service piping shall beproperly
supporied at all points on undisturbed or
well compacted soil, so that the pipe will not
be  subject to excessive exiernal loading
by the backfill. The material used for
the backfill shall be free of rocks, building
materials, ete,, that might cause damage to
the pipe or the protective coating.

(¢} Where there is evidence of con-
densate in the gas in sufficient quantities to
cause interruptions in the gas supply’to the
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customer, the service shall be graded so as
to drain in the main or to drip at the low
points in the service,

847.12 Types of Valves Suifable for Service

Shut-offs

{a) Valves or cocks usedas service
shut-offs shall meet the applicable reguire~-
ments of 810 and 831,11, .

{b} The use of soft seat shut-off
valves or cocks is not recommendsd. -

{c} A valve incorporated in a meter
bar which permits the meter to be by-passed
does not qualify under this code as a service
ghut-off,

{d} Service shut-offs on high pres-
sure -servieces, installed either inside of
buildings or in confined locations outside of
. buildings where the blowing of gas would be
hazardous, shall be designed and constructed
io miniwmize the possibility of the removal of
the core of the valve or cock accidentally or
willfully with ordinary household tools,

{e) The operating company shall
make certain that the shuyt-off valves or
cocks installed on highpressure servicesare
suitable for this use either by making their
own tests or by reviewing the tests made by
the manufacturers.

{f} On services designed tooperate
at pressures in excess of 60 psig theservice
shut-off valve or cock shall be the equivalent
of a pressure lubricated cock oraneedle type
valve, Other types of valves or cocks may.
be used where tests by the manufacturer or
by the user indicate that they are suitable
. for this kind of service,

847.13 Location of Service Shut-Offs

{a) Service shut-offs shall be in-
~gtalled on all new services {including re-
placements) in a readily accessible loeation,

{b) Shut-offs shall be located up~
stream of the meter if there 18 no regulstor,
or upstream of the regulator, if there isone,

(c) All gas services operating at
a pressure greater than 10 psig, and all
gervices 2 inches in diameter orlarger, shall
be equipped with a shut~off located on the
gservice line outside of the uiilding, ecept
that whenever gas is supplied ito a theaire,
church, school, factory or other building

where large numbers of personsassemble, an
outside shut-off in such vase will be required

~ regardless of the size of the service or of

the gervice pressgure,

{d} Underground shut-offs shall be
located in a covered durable curb box or
standpipe, which is designed to permit ready’
operation of the valve,

847,14 Location of Service Connections to

Main Piping. It is vecommended
that services be connecied to either the top
or the side of the main. The connection o
the top of the main is preferred, in order o
minimize the possibility of dust and moisture
being carried from the main intothe service,

847.15 Testing of Services After Construe~

tion, Each service shall be tested
after construction and before being placed in
service to demonstrate that it does not lesk,

Services to operaté at a pressure
between 1 psig and 40 psig, shall be given
a stand-up air or gas pressure test at not
less than 50 psig for at least five minutes
before being placed in service,

Services 1o operate at pressures in
excess of 40 psig, but stressed less than
20% of the specified minimum yield, shall be
tested to the maximum operating pressure
or 100 psig, whichever isthe lesser. Services
stressed to 20% or more of the specified min-
imum yield shall be tested in accordance
with the requirements for mains.

The service connection to the main
need not be included in these pressure tesis
if it is not feasible 1o do so,

847.2 Steel Services
84%.21 Design of Steel Services
{a} Steel pipe, when used for gas
services, shall conform to the applicable
requirements of Chapier L .
(b} Underground steel services,
when installed below grade through the outer
foundation wall of a building, shall be either
encased in a. sleeve or otherwise protected
against corrosion, The service pipe andfor
sleeve shall be gealed at the foundation wall
to prevent entry of gas or water.
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{c} Steel services, where installed
underground under buildings, shall be en-
cased in a gas tight conduit. When sucha
service supplies the building it subtends, the
conduit shall extend into a ncrmally usable
and accessible portion of the building and, at
the point where the conduit terminates, the
space between the conduil and the service
pipe shall be sealed to prevent the possible
entrance of any gas leakage,

{d} Where practical, welded joints
or compression type fittings should be used
in all underground steel serviees,

{e} Consideration shall be given to
insulating, near or within the building, those
services which are connected through the
house piping to water services, -elecirical
ground, etc,, so a&s to elimipnate possible
galvanic corrosion. This .is especially im-
portant in areas where stray current electro-
lysis is prevalent, or where copper or lead
water services are used.

847.22 Installation of Steel Services in

Bores, When coated stee)l pipe is
to be installed as a service pipe in a bore,

care should be exercised {o prevent damage -

to the coating during installation, For all
installations to be made by boring, driving
or sirmilar methods or in a rocky type soil,
the following practices or their equivalents

are recommended:
{a} When & service is to be in-

stalled by boring or driving and a coated
steel pipe is to be used for the service, the
coated pipe should not be used as the bore
pipe or drive pipe and left in the ground as
part of the service. It is preferable io make
such installations by firstmakinganoversize
bore, removing the pipe used for boring and
then inserting the coated pipe.

(b} Coated steel pipe preferably
should not be inserted through a bore in
exceptionally rocky soil where there is a
likelihood of damage to the coating resulting
from the insertion, .

847.23 ‘The recommendations in {a) and {b)

above do not apply when bare steel
. pipe is used as the service pipe, or where
coated pipe is installed under conditions
where the coaling is not likelytobe damaged,
such as in sandy soil,

847.24 Service Connections to Steel Mains.

Services may be connected to steel
mains by:

(a) Welding a serviceteeor similar
device to the main, ’

{b)} Using & service clamp or saddle

{c} Compression fittings usingrub-
ber or rubber-like gaskets or welded connec-
tions may be used to connect service pipe
to the main connection fitting, Gaskeis used
in a manufactured gas system shall be of
a type that resists effectively that type of gas.

847.3. Casi Iron Services

847.31 Use of Cast Iron Bervices When
used for gas services, castironpipe

shall meet the applicable requirements of

842, The use of cast iron pipe less than
6 inches in diameter for gas services is
prohibited, Cast iron pipe § inchesorlarger
in diameter, may be used for gas services
except for that portion of the service which
extends through the building wall, The latter
portion shall be of steel pipe. Cast iron
services shall not be installed in unstable
s0ils or under buildings,

847.32 Service Connections to Cast Iron

Mains, Services may be connected
to cast iron mains by:

{a) Drilling and tapping the main;
provided, however, that the diameter of the
tapped hole shall not exceed the limitations
imposed by 831,33 (b},

{b} Using a reinforcing sleeve,

847,321 Service ecomnnections shall not be
brazed direcily to cast iron mains.

847.322 Compression fittings using rubber

or rubber-like gaskets or welded
connections may be used to connect the
service pipe to the main connectionTitting,
Gaskets used in 3 manwfactured gas system
shall be of a type that resists effectively that
type of gas,

’

847 .4 Copper Services {and Mains)
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B47.41 Copper Pipe Design Requirements,

The foliowing requirements shall

apply to copper pipe, or tubing, when used -

for gas mains or services:

{a} Copper pipe, or tubing, shallnot
be used for services or mains where the
pressure exceeds 100 psig, o

{b} Copper pipe, or tublng, shallnot
be used for services or mains where the gas
carried contains more than an average of 0.3
grains of hydrogen sulfide per 100 standard
cubic feet of gas. This is equivalent toa
trace as determined by the lead-acetate test.

(¢} Copper pipe, or tubing, shallnot |

be used for services or mains where the
piping strain or external loading may be
excessive, .

(d} Copper services may be in-
stalled within buildings, provided that the
gervice is not concealed and is suitably
protected against external damage,

{e} Copper tubing, or pipe for
mainsg, shall have a minimum wall thickness
of 0.065 inchies and shall be hard drawn.

{f} The minimum wallthickness for
copper pipe, or tubing used for gas services,
shall be not less than Type "L as specified
in ASTM specifications for Copper Water
Tube, designation B-88, or any subsequent
revision thereof,

{g} Underground copper services,

where installed through the outer foundation,

wall of a building, shall be either encased in
a sleeve, or otherwise protectedagainstcor-
rosion.. The service pipe, or tubing, and/or
sleeve shall be sealed at the foundation
wall to prevent entry of gas or water,

{h} Copper services, where in-
stalled underground under buildings, shall be
free of joints and shall be encased in a
conduit which is designed to prevent gas
leaking from the service and getting into
the building.

847.42 Valves in Copper Lines, Valves

installed in copper lines may be
made of any suitable material permitted by
this code, except that, ferrous valves in-
stalled on underground copper services shall
be protected from contact withihe soiland/or
insulated from the copper pipe.

847.43 Fittings in Copper Lines. It ig ~
recommended that fittings in a cop~
per line and exposed to the soll, such as
service tees, pressure control fittings, etc,,

be made of bronze, copper or brass., If

iron or steel fittingg are used, they shall be

protecied as specified above for valves,
When mechanical couplings are used, inserts
shall be used in the tubing or other precautions

taken to prevent possible collapse of the
tubing,
847.44 Joints in Copper Pipe and Tubing,
Copper pipe shall be joined by using
either a compression type coupling or a
brazed or soldered lap joint. The filler
material used for brazing shall be a copper-
phosphorous alloy or silver base alloy, Butt
welds are not permissible for joining copper
pipe or tubing. Copper tubing shall not be
threaded but copper pipe with wall thickness
equivalent to the comparable size of Schédule

. 40 steel pipe may be threaded and used for

connecting screw fittings or valves,
847,45 Protection Against Galvanic Action
Caused by Copper. Provision shall
be rade to prevent harzoful galvanic action
where copper is connected underground io
steel. This can be accomplished in most
cases by using one or the other of the fol-
lowing methods:

{a} Install an insulating type
coupling, or an insulating flange, betweenthe
copper and the steel, or

{b} Protect the copper and steelfor
a distance of two feet or more inall directions
from the junction with insulating pipe cor-
rosion protection material.

847.468 Service Connections to Copper
Mains .
{a) Connections using a copper or
cast bronze service tee or extension fitting
sweat-brazed to the copper main, are recoms-
mended for copper rmains.

{r) Butt welds are not permitied.

{¢} Fillet-brazed joints are not
recommended, ’

{d} The requirements of 847 .44
shall apply to:

{1) Joints not spedifically men-~
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tioned above, and,
{2} ‘A1l brazing material,

848 vapves (P

848.1  Required Spacéing of Valves

848,11 Transmission Lines, Sectionalizing

: block valves on transmission lines
shall be installed at a spacing not to exceed
20-miles within areas conforming to location
Class 1, 15 miles within areas conformingto
location Class 2, 8 miles within areas con-
forming to location Class 3, and b miles within
areas conforming to location Class 4,

848,12 Valves on distribution mains,
whether for operating or emergency
purposes, shall be spaced as follows:

(a) High Pressure DisiributionSys-
tems, Valves shall be installed inhighpres-
sure distribution systems inaccessible loca~
tions in order to reduce the time fo shut
down a section of main in an emergency. 'In
determining the spacing of the valves con-
sideration should be given to the operating

“pressure and size of the mains and local
physical conditions as well asthe number and
type of consumers that might be affected by
a shutdown,

{b) Low Pressure DistributionSys-
tems, Valves may be used on low pressure
distribution systems, butare not required ex-
cept as specified in 848.22 (a).

848.2 L.ocation of Valves

848,21 Transmission Valves .

{a) Sectionalizing block valves shall
be accessible and protected from damage and
tampering, If a blow-down valve is involved
it shall be located where the gascanbe blown
to the aimosphere without undue hazard,

{b} Sectionalizing valves may bein-
sﬁalled above ground, in a vault, or buried,
In all installations an operating device to
open or close the valve shall be readily ac-
cessible {o authorized persons. All valves
shall be suitably supported to prevent settle-~

Note (1): See 847.12 and 847.13 for valves
in services,

ment, ur movement of the attached piping,

{c} Blow-down valves shall be pro-
vided so that each section of pipeline between
main line valves can be blowndown, Thesiz-
es and capacity of the connections forblowing
down the line shall be gsuch that under emer-
gency conditions the section of line can be
blown down as rapidly as is practicable,

{d) Thiz code does not require the
use of autornatic valves, nor does the code
imply that the use of aviomatic valves
presently developed will provide full pro-
tecliion to a piping systerm. Their use and
insgtallation shall be at the discretion of the
operating company.

848.22 Distribution System Valves

{a} A valve shzll be installed onthe
inlet piping of each regulator station con-
trolling the flow or pressure of gas in a dis-
tribution system. The distance between the
valve and the regulator or regulators shall
be sufficient o permil the operation of the
valve during an emergency, such as a large
gas leak or a fire in the station,

{b) Valves on distribution mains,
whether for operating or emsergency pur-
poses, shall be located in a manner that
will provide ready access and facilitate
their operation during an emergency. Where
a valve is installed in a buried box or en-

closure, only ready access to the operating -

stern or mechanism is implied,
849 VAULTS

849.1  Structural Design Requirements

Underground vaults or pits for
valves, pressure relieving, pressure limiting
or pressure regulating stations, etc., shall
be designed and constructed in accordance
with the following provisions:

{a) All vaulis or pits in roads,
streets or highways which may be exposed
to vehieular traffic shall be composed of
durable structural raterials and shall be
designed to withstand without damage the
heaviest loads to which they may be sub-
jected.  Where loeal regulations do not
specify structural iimitations, the roof slab
or- cover shall be designed to carry a 15,000
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1b, wheel load distribuled over a contact
area of the road surface 15 inches indiameter,
The walls shall be designed to resist a uni-
form' horizontal pressure of 250 lbs. per
square foot without damage, Vaulis and pits
not subject to vehicular loads sghall be
degigned and constructed in accordance with
goed structural engineering practice,

{b] SBufficient working space shall

be provided so that all of the equipment

required in the vault can be properly in-
stalled, operated and maintained,

" {c) In the design of vaults and pits
for pressure limiting, pressurerelieving and
pressure regulaling equipment, consideration
shall be given-to the protection of the equip~
ment installed from damage, such as that
resulting irom an explosion within the vault
or pit, which may cause portions of the roof
or cover {o fall into the vault,

{d} Piping entering, =and within,
regulator vaults or pits shall be steel for
sizes 10 inches and less except that conmtrol
and gauge piping twmay be copper, Where
piping extends through the wvault or pit
structure, provision shall be made to pre-
vent the passage of gases or liquids through
the opening and {o avert stralns inthe piping.
Equipment and piping shall be suitably sus-
tained by metal, masonry, or conerete sup-
ports. The control piping shall be placed
and supported in the vaull or pit so that its
exposure to injury or damage is reduced to
a minimum, ‘

(e} Vault or pit openings shall be
located s0 as to minimize the hazards of tools
or other objects falling upon the regulator,
piping, or other egquipment. The contirol
piping and the operating parts of the equip-
ment installed shall not be located under a
vaull or pit opening where workmen can step

on them when entering or leaving the vault

or pit, uniess such parts are suitably pro-
tected.

{f} Whenever a vault or pit opening

is to be located above equipment which could
be damaged by a falling cover, a circular
cover should be installed or other suitable
precautions taken,

848.2 Accessibility, Congideration shall
Be given, in selecting a site for a

.

vaull, to its accessibility. Some of the {m-
portant factors to cousider in selecting the
location of a vaull are as follows: )

{a) Exposure to iraffic. The loca~-
iion of vaulis in streei intersections or at
points where traffic is heavy or dense should
be avoided, i

{b} Exposure to flooding. Vaulls
should not be located at poinis of minfmum
elevation, near catch basins, or where the
access gover will be in the course of sur~
face waters, .

{¢} BExposure toadjacent subsurface
hazards, Vaulis should be located as far as
is practical from water, electric, steam, or

- other facilities,

B49.3 Vault Ventilation Underground
vaults and closed top pits composing
either a pressure regulating or red&cing sta-
tlon, "or a préssnre limiting or relieving
station, shall be ventilated as follows:

{a} When the internal volume ex-
ceeds 200 cubic feei, such waulis or pits
shall be ventilated with two ducis eachhaving
at least the ventilating effect of a pipe 4 inches
in diameter,

{b} The ventilation provided shall
be sufficient to minimize the pdssible forma-
tion of a combustible atmosphere in the
vault or pit, i .

{¢c} The ducts shallextendtoa height
above grade adequate to disperse any gas-
air mixtures that might be discharged. The
outside end of the ducts shall he equipped
with a suilable weatherproof fitting or vem-
headdesigned to prevent foreign matter from
entering or obstructing the duct. The effec-
tive area of the openings in such fitlings or
vent-heads shall be at least egual to the
eross-sectional area of a 4-inch duct, The
horizontal section of the ducts shall be as

~ short as practical and shall be pitched to

prevent the accumulation of liquids in the
line. The number of bends and offsets shall
be reduced to a minimum and provisions shall
be incorporated to facilitate the periodic
eleaning of the ducts,

{d) Such vaulis or pits havinganin-
ternal volume between 75 cubic feet and 200
cublc feet may be either tightly closed or
ventilated, If not ventilated, all openings
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shall be equipped with tight fitting covers
without open holes throughwhichan explosive
mixture might be ignited, Means shall be
provided for testing the internal atmosphere
before removing the cover. ‘

(e} If vauits or pits referred toin
{d) above are ventilated by means of openings
in ihe covers or gratings and the ratie of the
internal volume, in cubic feet, tothe effective
ventilating area of the cover or grating, in
square feet, is less than 2010 1, no additional
ventilation is required,

{f} Such vaults or pits having an
internal volume less than 735 cubic feet may
be ventilated or not at the option of the

operating company.

848.4 Drainage and Waterproofing

{a) Provisions shall be made to
minimize the entrance of water into vaults,
and vault equipment shall always be designed
to operate safely, if submerged,

(b) No vault containing gas piping
shall be'. connected hy means of a drain
econnection to any other substructure, suchas
a sewer, '

{c} Electrical eguipment in vaults
shall conform to the reguirements of Class 1,
Group D, of the National Electrical Code
(ASA C1).

- 75 -

GasTransmissionSystemRecordsOl_DR_CPUG_003-Q10_Attach01.pdf

SB_GT&S_0039573



AMERICAN STA&‘!DARD CODE FOR PRESSURE PIPINGv

CHAPTER V

'OPERATING AND MAINTENANCE PROCEDURES

850 OPERATING AND MAINTENANCE
PROCEDURES AFFECTING THE

SAFETY OF GAS TRANSMISSION AND

DISTRIBUTION FACILITIES

850.1 Because of many variables, il is
. not possible 1o prescribe ina
national code a set of operating and mainte-~
nance procedures that will be adequate {rom
the standpoint of public safety in all cases
without being burdensorne and impractical in
some,

850,2 It is possible, however, for each
operating company to develop oper-
ating and mainterance procedures based on
experience, knowledge of its facilities and
conditions under which they are operated,
which will be entirely adequate from the
standpoint of public safety.
850.8 Basic Requirement, Eachoperating
company having gas transmissionor
distribution facilities within the scope of this
code shall;

{a) Have a plan covering operating
and maintenance procedures in accordance
with the purpose of this code,

~ {b) Operate and maintain its facili-
ties in conformance with this plan,

{c¢} Keep records necessary to ad-
minister the plan properly,

' {d) Modify the plan from time to
time as experience with it dictates and as
exposure of the public to the facilities and

changes in operating conditions require.

850.4  Essential Features of the Plan.
) The plan prescribed in 850.3 {a)
above should include:

{a) Detailed plans and instructions
to employees covering operating and mainte-
nance procedures for gas facilities during
normal operations and repairs, and during
emergencies,

{b} Items recommended for in-
clusion in the plan for specific classes of
facilities are given in 851 to 887, inclusive,

{c) Particular attention should be
given to those portions of the facilities
presenting the greatest hazard to the public
in the event of an emergency or because of

_econstructiion or extraordinary maintenance

requirements,
851 PIPELINE MAINTENANCE
85 1'.1 Pipeline Patrolling, Eachoperating

company should mainiain & periodic
pipeline patrol program to observe surface
conditions on and adjacent to the pipeline
right of way, Indications of leaks, construction
activity other than that performed by the
company, and any other faclors affecting

‘the safety and operation of ihe pipeline,

Weather, ferrain, size of line, operating
pressures and other conditlons will be factors
in determining the frequency of patrol. Main
highway and railroad crossings should be
inspected with greater frequency and more
closely than pipelines in open country.

851.2 External Corrosion of Pipelines,
Periodic inspections and tests
should be conducted to determine if the
installed corrosion control methods used
are adequate and are properly maintaining
protection to the pipe metal, Whenever
any portion or section of underground facili-
Hies is uncovered, an inspection should be
made to determine if protection is needed
or if installed protection is adeguate,

Internal Corrosion of Pipelines.
‘When active corrosive agents are
known to be present in the gas being trans-
mitted, or if evidence of internal corrosion
is discovered, the gas should be periodically
analyzed to determine the concentration of
any corrosive agent and precautions taken,

851.3
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if necessary, to prevent the development ofa
hazardous condition, Whenever a pipeline
is cut for any reason, the internal surface
should be carefully Inspecied for evidence
of internal corrosion,

851.4 Corrosion Records. Records should

be made of each pipeline inspection
for external or internal corrosion covering
conditions found, adequacy of cathodic pro-
tection, if so protected, condition of pipe
coating, depth of pits noted and extent of
corroded area, If repairs are made, method
uged sghould be stated,

851.5 Pipeline IL.eak Records. Records

should be made covering all leaks
discovered and repairs made, All pipeline
bresks should be reported in deizil. These
records along with leakage survey records,
line patrol records and other records re-
lating to routine or unusual inspections
should be kept in the file of the operating
company involved, as long as the section
~ of line involved remains in service,

852 DISTRIBUTION PIPING MAINTE-
NANCE '

852.1  Patrolling: Distribuiion mains,

which are ijinstalled in locations -

or on structures where abnormal physical
movement or abnormal external loading could
cause failure or leakage, shall be patrolled
periodically and the frequency of the pairol-
ling shall be determined by the severity of
the conditions which could cause failure or
leakage and the consequent hazards to public
safety, '

852.2  Leskage Surveys and Routine Pro-
gedures

852,21 Each operat{ng company having a

gas distribution system shall set up
in i#ts operaling and maintenance plan a
provision for the making of pericdic leakage
surveye. The types of surveys prescribed
in the plan shall be one or more of the
following etonployed singly or in combination,
or some other effective procedure for lo-
cating leaks in underground piping systems,

.

{2) Gas detector surveys,
{b} Bar test surveys,
{c) Vegetation surveys.
~{d) Pressure drop surveys,
: {e) Soapsuds testing on exposedpipe
and fittings.

852.22 The nature of ihe operations and
local conditiong of each individual
company shall determine the type and scope
of the leakage control program most suit~
able. The character of the general service
area together with housing concentration
should determine the frequency of the in-
spection prograrm, .

It is recommended that the inspec~
tion program should include at least the
following provisions:

{a) At least once a year a gas
detector survey should be conducted in busi-
ness districts, involving tesis of the atmos-
phere in gas, electric, telephone, sewer and
water system manholes, at cracks in pave-
ment and sidewalks and at other locations

providing an opportunity for finding gas leaks, -

Leakage surveys, using one or more of the
types referred to in 852,21, ghould be made
of the distribution system outside of the
principal business areas as frequently as
experience indicates that they are necessary
but not less than once every five years,

{b} YL.eaks located by these surveys

"shall be investigated promptly and any neces-

sary repairs shall be made, When the con-
dition of a main or a service, as indicated
by leak frequency records or visual obser-
vation, deteriorates to the point where it
should not be retained in service, it should
be replaced or reconditioned,

852.3  Abandoning Inactive Services and

Mains

Each operating company shall have a plan
in its operation and maintenance procedures
for sealing off the supply of gas {o all
abandoned services and maeains by means of
valves or other effective methods, This
plan shall include procedures for abandoning
services that have remained inactive for a
period of years and for which there is no
planned use. It ig recoromended that the
plan include the following provisions: *

-

-7 -

GasTransmissionSystemRecordsOll_DR_CPUG_003-Q10_Attach01. pdf

SB_GT&S 0039575



AMERICAN STANDARD CODE FOk PRESSURE PIPING

{a} If a main iz abandoned in place
and is disconnected or separated, the ends
shall be capped, plugged or otherwise
effectively sealed,

{b} If abandoned services are not
removed, both ends  shall be sealed or
other effective means employed to prevent
the possible passage of any gas leakage.
In cases where a main is abandoned, fo-
gether with the services connected to it,
only the customer's end of such services
need be sealed as stipulated above,

853
NANCE
8§53.1 Compressors and Prime Movers,

The starting, operating and shut-
down procedures for all gas compressor
units shall be established by the operating
company and the operating company shall
take appropriale steps to see that the ap~
proved practices are followed,

Inspection and Testing of Relief
Valves, All pressure relieving
devices in compressor stalions except
rupture disks shall be inspected andfor
tegted in accordance with 855 and shall be
operaled periodically io determine that they
open at the correct sel pressure, Any de-
fective or inadequate equipment found shall
be promptly repaired or replaced. All re-
mote control shut-down devices shall be in-
sbected and tested pericdically to determine
that they function properly. ’

853.2

Inspection for Corrosion, In ex~
isting plants where corrosive or
potentially corrosive situations exisi, pro-
cedures shall be set up for periodic in-
spections at sufficiently frequent intervals
10 enable the discovery of corrosion beforet
serious impalirment of the strength of the
piping or egquipment has oc¢curred, Prompt
repairs or replacements shall be made
when needed.

853.3

858.4

pance or Alterations, The oper-
ating company shall establish procedures
for isolation of units or sections of piping

COMPRESSOR STATION MAINTE-

Isolation of Equipment for Mainte-

for maintenance, and for purging prior to
returning units to service, and shall follow
these established procedurez in all cases.

853.5  Storage of Combustible Materials,
All flammable or combustible ma~
terials in guantities beyond those required

for everyday use or other than thoge nor-

- mally used in compressor buildings, shall

be stored in a separate structure built of
Non-combustible material looated a suitable
distance from the compressor building, All
above ground oil or gasoline storage tanks
‘shall be protected in acecordance with the
National Fire Protection Asgsociation and
the National Board of Fire Underwriters
Standard No., 30. '

853.8 No -Smoking Signs. Smoking shall
be prohibited in all areas of a
compressor station in which the possible
leakage or presence of gas constitutes a
hazard of fire or explosion, Suitable signs
shall be posted to serve as warnings of these
areas,

854 PROCEDURES FOR MAINTAINING
PIPE-TYPE AND BOTTLE-TYPE

HOLDERS IN SAFEOPERATING CONDITION

854.1 Each operating company having a
pipe-type or bottle-type holder shall
prepare and place in its files a plan for
the systematie, routine inspectionand testing

of the facilities which provides that:

854.11 Procedures shall be followed to en-

able the detection of external cor-
rosion before the strength of the container
has been impaired.
854,12 Periodic sampling and tfesting of
gas in storage will be made to
determine the dew point of vapors contained

in the stored gas that might cause internal
corrosion or intertere with the safe oper-
ations of the storage plant,

854,13 The pressure control and pressure

limiting equipment will be inspected
and tested perijodically to see if it is ina
safe operating condition and has adequate
capacity.

-8 -
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SECTION 8 GAS TRANSMISSION AND DISTRIBUTION

854.2 Each operating company, having

prepared such 2 plan as prescribed
in 854.1 above, shall follow the plan, and
keep records which detail the inspection
and testing work done and the conditions
found, '

854.3  All unsatisfactory conditions found
shall be promptly corrected,

855 MAINTENANCE OF PRESSURE
LIMITING AND PRESSURE REGU-
LATING STATIONS

855.1 All pressure lmiting stations, relief

devices, and pressure regulating
stations and equipment shall be subjected o
systematic periodic inspections and/or tests
o determine that they are:

{a) In good mechanical condition,

{b} Adequate from the standpoint
of capacity and reliability of operation for
the service in which they are employed.

{c) Set to function at the correct
pressure,

{d) Properly instslledandprotected
from dirt, liguids, or other conditions that
might prevent proper operation,

855.2 {a} Bvery distribution system sup-

plied by more than one district
pressure regulating station shall be equipped
with  telemetering or recording pressure
gauges ‘to indiGate the gas pressure in the
district.

(b} On distribution systems sup-
plied by a single district pressure regulating
station the operating company shall deter-
mine the necessity of installing such gauges
in the district. In making this determination
the operating company shall fake into con~
sideration the opersting conditions suc¢h us
the number of customers supplied, the oper~
ating pressures, and the capacity of the
installation, etc, : N

{c} ¥ there are indications of ab-
normal high or low pressure the regulator
and the auxillary equipment shzil be in-
spected and the necessary measures shall

be employed to rectify any unsatisfactory .

operating conditions, Suitable periodic in-
spections of single distriet pressure regu-
lation stations not equipped withtelemetering
or recording gauges shall be made to deter-
mine that the pressure regulating equipment
is functioning properly, =

855,83 ~ Whenever it is practicable to do so,

pressure relief valves should be
tested in place to determine that they have
sufficient capacity to limit the pressure on
the facilities to which they are comnected

to the desired maxiowm pressuré. If such

tests are not feasible, periodic review and
caleulation of the required capacity of the
relieving equipment at each station should
be made and these required capacities com~
pared with the rated or experimentslly deter-
mined relieving capacity of the installed
equipment for the operating conditions uhder

.which it works. X it is determined that

the relieving equipment is of insufficient
capacity, steps shall be {sken to install
new or additional equipment to provide ca~
pacity. ’ -

8586 VALYE MAINTENANCE

856.1 Pipeline Valves that might be re-

quired during an emergency shall
‘be inspeeted periodically and partially oper-
ated at least once per year to provide safe
and proper operating conditions,

856.2 Distribution System Valves.Valves,

the use of which may be necessary
for the safe operation of a gas disiribulion
system, shall be checked and serviced, in-
cluding lubrication where necessary, st suf-
ficiently frequent intervals {o be reasonably
assured of their satisfactory operation. In-
spection shall include checking of alignment
to permit use of a key or wrench and elearing
from the valve box or vault any debris which
would interfere with or delay the operation
of the valve,

857 VAULT MAINTENANCE. Regularly

scheduled inspections shall be made
of each wvaunlt housing pressure regulating
and pressure limiting equipment and having
a volumetric internal content of 200 cdbic

-7 -
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feet or more to determine if it is in good
physical condition and adequately venied.
This inspection shall include the testing of the
dtmosphere in the vault for combustible gas,
If gas is found in the vault atmosphere, the
equipment in.the vault shall be inspected
for leaks and leaks found shall be repaired,

The wventilating equipment shall also be
inspected to determine if it is functioning
properly, If the ventilating ducis are ob-
structed, they shall be cleared. The condition
of the vauk covers shall be carefully ex-
amined to see that they do not present a
hazard to public safety.

~ 80 -
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SECTION 8 GAS TRANSMISSION AND DISTRIRUTION .

CHAPTER VI

MISCELLANEOUS

860 MISCELLANEOUS -
861 ODORIZATION, Any gas, distri-

) buted to consumers through gas
mains or gas services or used for domestic
purposes in compressor plants, which does
not naturally possess a distinctive odor to
the extent that its presence intheatmosphere
is readily detectable at concenirations well
below that reguired ito produce an explosive
mixture shall have an odorant added to it
to make it so detectable, Odorization is
not neeessary, however, for such gas as ie
delivered for further processing or use
where the odorant would serve no useful
purpose as a warning agent,

882 LIQUEFIED PETROLEUM GAS

{(LPG)_SYSTEMS

§62,1  Liguefied petroleum gases, gener-

ally, include butane and propane,
and mixtures of them. thai can be stored
as liguids under moderate pressures (ap-
proximately 80 psig to 250 psig) at ambient
temperatures.

862.2 This code is concerned only with

certain .safety aspectis of liquefied
petroleurn gases when they are vaporizedand
used as gaseous fuels,

862.3 All of the requirements of Standards
No. 58 and No, 59 of the National
Board of Fire Underwriters and the National
Fire Protection-Assocclation and of this code,
concerning design, construction, and oper-
ation and maintenance of piping facilities
shall apply fo piping systems handling butane,
propane, or mixtures of these gases,

862.4  Special Safety Requirementsior
LPG Systems

862.41 Odorization, Liquefied petroleum
gases are usually nontoxic, but for

-safety when distributed for consumer use,

or used as fuel in a place of employment,
they shall be odorized, Criteria for odor-
ization are given in 861, (1)

. 862,42 Ventilation

{a) All liquefied petroleum gases
are heavier than air, hence structures above
ground for housing regulators, meters, ete,,
shall have open venis near the floor level,
Such equipment shall not be installed in
pits or in underground vaults, except in
cases where suitable provisions for forced
ventilation are made,

{b) Specizl care is required in the
location of relief valve discharge venis
releasing LPG to the atmosphere, to pre-
vent accumulation of the heavy gases at
or below ground level. Likewise, special
precauytions are necessary for adeguate
ventilation where excavations are made for
the repair of leaks in an uvnderground LPG
distribution system.

863 PIPELINES ON PRIVATE RIGHT
OF-WAY OF ELECTRIC TRANS-

MISSION LINES, Where gas pipelines par-

allel overhead slectric transmission lineson,
- the same right of way, the company operating

the pipelines shall iake {he followingprecau-

tions:

863.1 Employ blow-down connections that
will direct the gas away {rom the

electric conductors, .

863.2 Install a bonding conductor across
points where the main is to be

Note: {}} Refer to National Board of Fire
Underwriters and the National Fire
Protection Association Bulletins No,
58 - Storage and Handling of Liqui-
fied Petroleum Gases, and No. 58 -
Liguified Petroleum CGases at Util-
ity Gas Planis

- 8t-
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separated and maintain this connection while
the pipeline is separated, The currentcarry-
ing capacity of the bonding conductor should
be at least one-half of the capacity of the
overhead line conductors,

863.3 Make a study iIn collaboration with
the electric company onthe common
problems of corrosion and electrolysis,
taking the .following factors Into consider-
ation:

{a} The possibility of the pipeline
carrying either unbalanced line currents or
faulf currents,

{b} The possibility of lightning or
fault currents inducing voltages sufﬁcient
to puncture pipe coatings or pipe.

{¢} Cathodic protection of the pipe-

line, including location of ground beds, es-
pecially if the electric line is carried on
steel towers.,

{d) Desirability of Installing elec-

iric bonding connections between the pipe-
line and either the steel iower footings oxr
the buried ground facilities or the ground-
wire of the overhead eleciric system.
863.4 Invesgtigate the necessity of pro-
’ tecting insulating joints in the pipe-
Hne against induced voliages or currents
resulting from lighining strokes. Such pro-
tection can be obtained by connecting buried
sacrificial anodes to the pipe near the in-
sulating joints or by bridging the pipeline
insulator with a spark-gap or by other
effective means,

- 82 -
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CHAPTER Vi ’

APPENDICES

APPENDIX A

List of Standards and Specifications incorporated in this Code by reference showing yeat; dates
effective as of January 1855.%

ASTM Btandards ASA Standayds - MBS Standard Practices
A 7 -1853T Al84-1953 £21.1-1839 SP-B-10983 N
A 41-1836 Al87-1847 . A21.3-3853 BP-25-1864
A 42-18527 A213-1854 AZYT-1983 EP-44+1953
A 47-1852 A212-1854aT A21.9-18863
A 48-1943 A215-1853T A21.10-1852 APL Standards
A 53310347 AR1T7-1849T A23.11-3863
A B6-1939 A2i5-1854T Bl 1-184% 54, 18th Edn. 1854
A T2-18527 AZ34-1852aT 3rd Edition 5%, i8th Edn, 1854 H
A B4-1982T AZ4Z-1853T Bl 4-1845 5LX, 51k Edn. 1954
A 95-1944 ! ARBL-1554 B2.1-1845 A, bth Edp, 31854
A105-1846 A283~1854 B16.1-1848 5D, Gth Edn, 1948
A108-189827 - AZER-19054T B16b-1844 1102, ist Edn, 1848
Al07-1852aT AJOY-19837 B16b1-1581 1104, 2nd Bdn. 1054
Al20-1854 AZTT-1854T BIEb2-1931
AlE5-1962 B 21-1954 B16.3-1851 ASME Code
Ar26-1942 B 42-1854 B16.4~1948 N
Al34-19584 B 43-1954 B16.5-1953 ASME Botler and Fressure Vessel
Al35.18547 B 811952 - BI6.8-~1951 Code 1852
i A139-1954 B 82-1852 Bi6.11-1846
A141-2052T B 68-1854 BI6, 1818560 . AWWSA Standsrd
A155-16852aT B TH-3954 B16.20-1882 -
A181-1849 B si-1454 BI5,24-1853 €100-1852T
ALH2-1863T BIIR-1952 B18,2-1952
A193-1853aT B24B-1953T BILI~1653 AWS Standard
B251 ~1954T and Suppl. 1,
B31.la-18583 A3,0~-1948
BI§.10-1850
€1-1863 CIPRA Slandards

Z21.36-1850
Cast Iron Mechanical Joint
Fiitings ‘

NBFU Publicatiopst

Btandard No, 30-1854 i
Pamphlet No. $8-1854 :
‘Paraphiet No, §9-1854
Bulletin No. 294-1854

*{inder some conditions the upplication of these standards and speciticati is Hmited by
provisions of this code, . X
*+Pyblications lsted uwnder NBFU are recommended by the National Fire Protection Asscelation. . !

Standards snd speciliestinns of the following organizations #ppear in the sbove list:

AP Arcerican Peiroleum Institute AWWA  American Water Works Assoviailon

50 West 50th 5., New ¥ork 20, R, ¥,

ABA  Amersiocan Standards Associstion
70 Enst 45th 8t,, New York 17, N, X,

ASME  Awmerican Soelety of Mechanical Enginvers
29 West 38th St,, New York 18, N, }’.

ASTM  American Soclety for Testing Materials
1816 Rage §t., Philadeiphia 3, Pa,

AWS  American Welding Soclety
33 West 39h 8L, New York 18, N, ¥,

521 Fifth Ave,, New York 17, N. ¥,

MSs Manufastorers Standardization Sociely
of the Vaive and Fittings Industry
420 Lexington Ave,, New York 17, M. ¥,

CIPRA  Cast Iron Pipe Hesesrch Association
. 122 8. Michigan Ave., Chicage 3, 1L

KBFU  Hatfonal Board of Fire Underwriters
83 John Streel, New York, N. Y.

NFPA  HNational Fire Protection Assa.
80 Batterymarch St., Boston 10, Mass,
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APPENDIX B

List of Material Specifications Incorporated in this Code by Reference,

STRUCTURAL MATERIALS:

Brass {rods and bars for structural

T UBB. Lk e a s e i e ey  ASTM B2
Bronze {manganese bronze

castings) v «evcvvusnavae.. ASTMB 132
Carbon-~steel {plates) ASTM A 285
Cast iron (ordinary gray- .

iron castings), .. .,..4.... ASTM A 48
Chains . s v v i v s censovesess ASTM A 586
High tensile carbon-

silicon steslplates .. .. ... ASTM A 212
Low alloy structural steel, ..., ASTM A 242
Manganese vanadium

steelplates .. ... .. ... ASTM A 225
Malleable-iron castings, . ., .,. ASTM A 47
Springs, helical {for use on

spring bangers), . ... v 4. .. ASTM A 125
Steel, structural .. ... 00 ... . ASTMA 7
Steel, structural {plates) . . ... ASTM A 283
Steel, structural {rivets) .. ... ASTM A 141
Wrought ivon {refined bars) . .. ASTM A 41
Wrought iron {plates) ,.......ASTM A 42
Wrought iron (exira-refined
O DATS). v v s s e v s e ASTM A 84

FITTINGS, VALVES, AND FLANGES:

Brass castings. . .o . .v v v a. .« ASTM B B2

Bronze castings. ., ... .4 ... . ASTM B 61

Cast-ironcastings . .. ... ... ASTM A 126

ASA A 21.10

ABA A 2111

AWWA C100

Malleable ivon for castings , ., ASTM A 187
Steel {alloy castings) for high-

temperature service ... ... ASTM A 217

Steel {cast carbon) for high-

temperature service ., ., ., .. ASTM A 85
Bteel {cast carbon) for fusion welding

-for high~temperature service , ASTM A 2186
Bteel (forged or rolled) for high

temperature service ., ., ... ASTM A 105
Bteel {forged or rolled) for

general service. ......... ASTM A 181
Bteel (forged or rolled alloy) for

high-temperature service. , ., ASTM A 182
Steel (factory-made wrought carbon

steel and ferrilic alloy steel
welding fittings) ......... ASTM A 234
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BOLTING:

Steel (alloy) for high-temperature -
servite .. . au i aaa ... ASTM A 183
Steet {carbonandalloy)for nuts . ASTM A 184
Steei{carbon} bars ., ..,......ASTM A 107
Steel (heat-treated carbon) .
. ASTM A 261

botting materdal ., .., ...
Steel machine bolts and nuis

{Grade Bl. . o e v v vve ... ASTM A 307
PIPE AND TUBIRG:
Brass {seamless) pipe, ., . ... .. ASTM B 43

Cast-iron (centrifugally

CAStY PIPE .+ v v v o vrsvses ASAA 21T

ASA A 21.9

) ASA A 21.11

Cast-iron (pit-cast) pipe ., .. ..ASA A 21.3
CASA A 21011

Copper (seamless) pipe..... . ABTM B 42
Copper {seamless) tubing. , ... .ASTM B 75

Copper {seamless) bright

annealed tubing. . .........ASTM B 68
Copper {seamless} water tubing . ASTM B 88
Steel (electric-fusion-welded)

18 in. and larger pipe for high-

temperature and high-pressure

BEIVICR L 40w v v vonsausss ABSTM A 1565
Steel (glectric-resistiance- ’

welded)pipe......... ... ASTM A 135
Steel (electric-fusion-

welded) pipe. .. v ove v ASTM A 135
Steel (eleciric-fusion-

welded) large size pipe. .. .. ASTM A 134
Steel and iron {seamless-and .

welded) inepipe . .o s s 2ave .. APIB L
Steel {seamless and welded) bigh )

test inepipe .. ..0vv e sv.. APISLX
Steel {seamless and welded) and

iron { welded) casing, drill

pipeandt’abing,........‘.‘.API 5A
Steel {seamless} pipe for high-

temperature service ., ..., ABTM A 106
Steel or iron (spiral-welded} .

PIPE v o vuvinroessnees  ASTMA 211
Steel {welded and seamless) pipe

for ordinary uses ........ASTM A 120
Steel {welded and seamless) pipe

for colling and bending, . ..., ASTM A E3
Wrought~iron (welded) pipe .. ..ASTM A 72
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APPENDIX C
Specified minimum yield strength (See 841,1) for steel pipe commonly used in piping
systems, Note: This table is not complete. For the minimum specified yield
strength of other approved specifications, refer to the particular specification,
Specification Specified Minirum
Yield Strength (psi)
API 5L Grade A Seamless or Electric-welded 30,000
API 5L, Grade B Seamless or Electric-welded 35,000
A¥P1 51 Lap-welded or Buit-welded
Class I Open~-Hearth - ] ) 25,000
AP] 5L Lap-welded or Butt-welded )
Class II Cpen-Hearth ) 28,000
API 5L lLap-welded or Buit-welded Bessemer 30,000
API 51, Lap-~welded or Butt-welded Open-Hearth
Iron or Wrought Iron 24,000
API 5LX Grade X42 42,000
API 5LX Grade X485 ‘ 46,000
API 5LX Grade X52 52,000
ASTM AB3 Grade A ’ 30,000
ASTM AS53 Grade B . 35,000
ABTM A53 Lap-welded and Butt-welded
QOpen Hearth or Electric Furnace 25,000 _
ASTM AS53 Lap-welded and Butt-welded '
Bessemer Steel 30,000
ASTM AT2 24,000
ASTM Al108 Grade A 30,000
ASTM AL106 Grade B 35,000
ASTM A135 Grade A . 30,000
ASTM A135 Grade B , 35,000
ASTM A139 Grade A © 30,000
ASTM Al139 Grade B . : 35,000
- 8% -
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APPENDIX D ‘
TABLE 1, I
FLEXIBILITY FACTORS k AND STRESS INTENSIFICATION FAGTORS i

H
= - =
-l > -] £3%
Description S8 iars Description E5 %85| 28, Skeich
2o E2% B3 [E2%) §5% .
i L L [HEL] L2 {
)
BUTT WELDED JOINT, \
EDUCER, or FELDING ELEOF, 1.65 | 0.9 {R i
, } 1.0 # . 2 1R
or PIFE BEND® h h )
WELDING KECK FLANGE
DOUBLE-NTLDED ' : ' 3t
wree st % F+
SLIP-OR ot { 12 xith close spacings %?;-5 'Q‘E% 92%2 —&% i
SOCKET WELDIKG FLAMSE 2l (3 » w0t h h r ;
: Rz%cﬁt a i
FILLIET WELDED JOINT, e i ¥ " '
or STHGLE-RELIED - 1 5‘3 with #idw :paeing:§ j-:—%%-s Q:%A L‘.f..zo.!..ﬁ ._'r..
1 socrET wewine vamee s3r (0 mnw) h h i
‘ ' R=g(i*cot al

2

. K
AP JOINT FLANGE ) eLo TEE . t ‘f*-"—"w‘:—‘-?‘—"j—
1|16 r 44y L

{with ASK B16.9

hzf 3 -
per XS4 Bi6.9 —
Jag jeint stob) w

it
SCHEWED PIPE JOTNT FEIHTORCER { 8724 T “:{“
L] . ’ Y
f )9 t41s ZT) ) '
or SCREMED FLANGE l 23 FAEIENTED R, : hess LTI L i Tt
with pad or saddle H
pad | soddle
L
-y
CORRIGLTED FIFE, UNRE IHF ORCED s '
sirajght or curved, 5 o8 EASKICATED TEE 1 L%E}'i L

or CREASED BEXD

+ The flexibility factors k and stress Intensification factors i in
the Table apply to fittings of the srameé nominal weight or schedule as
the pipe used in the system, and shall in no case be taken as less than
unity. They apply over the effective arc length {shown by dash-dot
lines in the sketches) for curved and mitre elbows, and to the inter-
section point for tees. )

+ Where flanges are aftached to one or both ende the values of
k and i in the Table shall be multiplied bg the following factors:

One end flanged: (h) 1o gotn ends flanged: {h) 1/3

9_:, Algo includes single-mitre joint.

*Subject to limitations of 841,236
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APPENDIX B

EXAMPLES ILLUSTRATING THE APPLICATION OF THE
RULES FOR REINFORCEMENT OF WELDED BRANCH CONNECTIONS

Example 1,

An 8 inch outlet is welded intoa 24 inch header, The header material is API BLX 46
with 5/16 inch wall. Theoutletis AP] 5L Grade B (Seamless) Sched. 40 with 0,322 inch wall,
The working pressure is 850 psi. The consiruction is Type B, used in Lodalion Class 1,
in accordance with 841.01, The joint efficiency is 1,00, The temperature is 1000, Design
Factors (841.1) F =080 B =1.00 T =1.00 For dimensions see Figure for Example 1,
Appendix E. .

Header:
Theoretical minimum wall thickness:

PD B850 x 24

Y= 3SFET © I 48000 x 60 x 1,00 x 1,00 ~ 208 inch

Excess thickness in header wall (B - 1) = ,312 - ,283 = .02B inch
Cutlet:
_ Theoretical minimum wall thickness:

. 650 x 8,625
b * 2% 35000 x .60 x 1.00 % 1.00

= 0,133 inch

Excess thickness in outlet wall (B ~ tp) = .322 - .133 = .188 inch
d = . diameter of opening = 8.625 - (2 x .322) = 7,981 inch
Reinforcement required: A |
Ag = dxt = 7.981 x .283 = 2.26 5q. in.
Reinforcement provided:
| Ay = {(H-9d-=- 029 x7.981 = 0,28 8q. in.
BEffective area in outlet:
Height (1) 2-1/2 B + M {Assume 1/4 inch Pad) =
2-31/2 x 322 + 0.25 = I.Osb‘inch

or 2-1/2 H = 2,5 x 312 = 0.78 inch Use 0,78 inch

- 87 ~
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AMERICAN STANDARD CODE FOR PRESSURE PIPING

Ag = 2(B-t) L = 2x.189x .78 = 0.285 aq, in.

This must be multiplied by 35000/46000. (831.41(f)}

: 35000 .
Effective Ay = 0.285 x 16000 - 0.22 sq, in,

Required area Az = Ap - A1 - Ag = 2.26 - 0.23 - 0.22 = 1,81 sq. in.
Use reinf. pl. 1 /4 inch thick {minimum practicable} x 15,5 inch diameter

Area {15.50 - 8,62) x 0.25 = 1,72 sq. in,

Fillet welds {assuming two 1/4 inch welds each side)

LEX 26 x 5022 x2 = 12 sq. in,

Total Aq provided R ©1.84 sq. in,

Exarmple 2,

A 16 inch outlet is weldedintoa 24 inch header, The header material {s API SLX 46
with 5/ 16 inch wall, The outlet is API 51, Grade B {Seamless) Sched. 20 with 312 wall. The {
working pressure is 650 psi. The construction is Type B, used in Location, Class 1, in
accordance with 841.01. By 831.42 the reinforcement must be of the complete encirclement
“type. The joint efficiency is 1.00. The temperature is 100°, Design Factors (841.1)

F=0.60 E=1.00 T=100 For dimensions sée Figure for Example 2 in Appendix E,

Header:

Theoretical minimum wall thickness:

PD 650 x 24 ,
t P 25 FET = 2x 46000 x ,60 x 1,00 x 1,00 = 0,283 inch

Excess thickness in header wall {H - t} = 312 - ,283 = ,028 inch

Outlet:

Theoretical minimum wall thickness;

650 x 16
tp = 2x35000x0.60x%x1.00x1.00 = 248 inch

-Excess thickness in outlet wall {B ~ t3,) = ,312 ~ 248 = .064 inch

d = diameter of opening = 16.000 - (2 x .312) = 15.376 inch

- B8 -
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SECTION 8 GAS TRANSMISSION AND DISTRIBUTION

Reim‘orcemen; reguired:
Ap = dxt = 15376 x 0,283 = 4.35 sq. in.
Reinqu;é:ement provided:
| Ay = ‘(H ~t}d = .028 x 15.376 = 0.44 sq. in.
Effective area in outlet: |
Height (L)A 2-1/2 B + M (Assume 5/186 inch PL)
2.5 x 312 + ,312 = 1,09 inch
or 2-1/2H = 2,5x.312 = 0.78 inch Use 0.78 inch
"Ap = 2(B-tp) L = 2.x.064x .78 = 0,10 sq. in,

This must be multiplied by 35000/46600 {831.41({1})

35000

Effective Ag = 0,10 x 46000 0,08 sq. in.

Required area Ag = Ap - Ay - Ay = 4.35 - 0.44 - 0,08 = 3.83 sq. in.

Approx, required thickness of reinforcement

3.83 : (30 - 16) = 0.27 inch
Use 5/16 inch Pl. Net reqd, lengih {Negleeting welds)
3,83 3 .312 = 123 inch
Use Plate 28 inch long.
Ag = .312 x{és - 18} = 4.05 sq. in, . :
Two 1/4 inch welds to cutlet
2x 28 x .25 x 50 == .08 sq, in,

An provided 4,11 sq.in.

The use of end welds is optional, See Figure 831-D

- 89 -
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AMERICAN STANDARD CODE FOR PRESSURE PIPING

B

APPENDIX B

'y
o
o
n
v

U

B=0.322"% (e — B=032%"

.ME -t

i M

| gr]

SRS

///{// f//{//// o Al |

| 4 - A |

’}e—-—d=7.981"——¢{<- d=7.981" —-
15.962"

Hz0,31 2%l e

S

.
1

24"
A

FIGURE FOR EXAMPLE 1

6" N

1

-T

H

B=0.312% | i leBm0312"

! a— d = 15.316" omad

[y - - wod

ke i P e e Ty
i

i
i

o et
o
x5

K J/\
>
£24

JUNL Ve & od

P

t
t

H=0.312"m o

e i o s i onte avon ik

i

de=t 5.376"-——-§-«-d ©15.376 i

|
e 30,759 — ]

A

'
i
24"

WV

e

o fns -

1 [ —

FIGURE FOR EXAMPLE 2

- 90 -

GasTransmissionSystemRecordsOll_DR_CPUC, 003-Q10_Attach01.pdf

SB GT&S 0039588



-

SECTION 8 GAS TRANSMISSION AND DISTRIBUTION

APPENDIX ¥ {Referred to in 824.11)

TESTS OF WELDERS WHO ARE LIMITED
TC WORK ON LINES OPERATING AT HOOP

RESSES OF LESS THAN 20% OF THE
SPECIFIED MINIMUM YIELD STRENGTH:

{1} An initial test shall gualify a

" man for work and thereafter hisz work shall

be checked either by requalification at one
year intervals or by cutting out and tesling
production work at least every six months|

"{2) The iest may be made on pipe
of any diameter 12 inches or smaller, The
test weld shall be made with the pipe ina
horizontal fixed position so that the test
weld includes at least one section of over-
head position welding, -

{3) The beveling, root opening and
other details must conform to the procedure
specification under which the welder is qual-
ified,

{4} 'The test weld shall be cul into
four coupons and subjected to the root bend
test. I, as a result of this test, a crack
develops in the weld rhaterial or between
the weld and base metal more than 1/8 inch
long in any direction, this shall be cause for
rejection, Cracks occurring on the corner of

" the specimen during testing shall not becon-

sidered. If no more than one coupon is re-
jected, ‘the weld is to be considered as
acceptable,

{5} Welders who aretomake welded
service connections to rnains should be re-
quired to satisfactorily pass the following

. tests:

{a} Weld a service connection
fitting to & pipe section having the same
diameter as a typical main, This weld
should be made in the same position ag
this type of weld is made in the field,

The weld should be rejected if it
shows a serious undercutting or if it has
rolled edges, )

{b} The weld should be tested by
attempting to break the fitting off the run
pipe by any available means (knocking off],

A sample shall be rejected ifthe
broken weld at the junction of the fitting

“and run pipe shows incomplete fusion,
overlap, or poor penetration,
(6} For the periodic checking of

welders who work on small services only
{2 inches or smaller in diameter), the fol~
lowing special field test may be employed,
This test should not be vsed as a substitute
for the original qualifying test,

{a) Two sample welds made by
the welder under iest should be taken
from steel service pipe, Each sample
shall be cut 8§ inches long with the weld
“located approximately in the center. One
sample shall have the ends flattened and

the entire joint subjected to the tensile |

strength test.. Failure must be in the
parent metal and not adjacent to or in the
weld metal to be acceptable, The second
sample shall be centered in the guided
bend testing machine and bent {o the con~
tour of the die for z distance of 2 inches
on each side of the weld, The sample to
be acceptable must show no breaks .or
cracks after removal from the bending
machine,
When a lensile strength testing
" machine is not available, {wo bend test
samples will be acceptiable in leu of one
tension and one bending test.

{7} Tests for Copper Joinis, Per-
sormel who are io work on copper piping
should satisfactorily pass the followingtests:

{a) A brazed copper bell joint
should be made on any size of copper
pipe used, with the axis of the pipe
stationary and in the horizontal posi-
tion, The joint so welded is fo be
sawed open, longiiudinally at the top
of the pipe, {(The top being the upper-
‘most peint on the circumference at {ime
joint is brazed.) = The joint should be
spread apart for examination. The bell
end of the joint must be completely
bonded, The spigot end of the joint
must give evidence that the brazing alloy
has reached at least 75% of the total
area of the tielescoped surfaces, At
least 50% of the length at the top of
the joint must be joined,

{8) Records shall be kepi of the
original tests and all subsequent tests,con~
ducted on the work of each welder,
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AMERICAN STANDARD CODE FOR PRESSURE PIPING

APPENDIX G

FLATTENING TEST FOR PIPE

See 811,27 B

From ASTM Spec, A§3-52T

{a) The flattening test shall be made
on standard weight and extra strongpipe over
2 inches in nominal diameter, It shall not
- be required for double extra strong pipe.

~ {b} For lap~welded and butt-welded
pipe the test section shall be 4 to 6 inches in
tength and the weld shall be located 45% from
the line of direction of the appliedforce.

(¢} For eleciric-resistance-weldeg
pipe, the test section shall ke 416 B inches
in length and the weld shall be located 900
from the line of direction of the applied
force. )

{d) For seamless pipe the testsec-
tion shall not be less than 2-1/2 inches in
length. '

{e) The test shall consist in flat~
tening a section of pipe between parsllel
plates until the opposite walls meet, For
welded pipe, no opening in the weld shalltake
place until the distance between the plates
is less than 3/4 of the original outside
diameter for butt-weld, or 2/3 the outside
dismeter for lap-weld and electric-
resistance-weld, and no cracks or breaks in
the metal elsewhere than in the Wweld shall
occur until the distance between the plates
is less than shown beldw., For seamless

" pipe no breaks or cracks in the metal shall

occur until the distance between the plates
is less than that shown below:

Kind of Pipe Distance Between Plates "H"
For butt-welded . .

pipe .. ..., ... 80% of coutside diameier
For lap-welded -

pipe . . ....one-thirdthe outside diameter
For eleciric-resistance~

welded pipe, grades :

A and B ., .one-thirdthe outside diameter
For seamless pipe,

grades A and B ., . . to the distance "H"

developed by the following
formula:

{1 1elt

H = et /D

where:

H = distance between {lattening plates in
inches, : :

nominal wall thickness of pipe ininches.

D = actual outside diameter of pipeininches,

and :

e = deformation per unit length(constant for
a given grade of steel, 0,09 for grade
A and 0,07 for grade B),

-~
1
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SECTION 8 GAS TRANSMISSION AND DISTRIBUTION

APPENDIX H

LIGHT WEIGHT FLANGES ©

Maximum Pressure - 25 p.s.i,
Drilling same as 125 1b. Std.

| £ > 1
VM’ Xk
g B T
- A > l
Forged and Rolled Steel Material A5, T. M. & 181-1
’ . Outside Dritling Template Appfox.
Pipe | Outside Inside Length | Diameter | - Diameter | Veight
Size Diameter | Thickness Diameter | of Hub of Hub Number Diameter of Fach
’ of; and Length .| Bolr Pounds
Bolis of fiolis Circle
| Inches A T B L E
6 11 ¥5 6.72 1va | s .8 Yax208 | 9wz 13
8 1312 13 8.72 14 9B 8 V4 X 24 1134 18
10 16 176 10.88 14 12 : 12 78 x 22 141/4 26
12 19 /s 12.88 1v4 1433 12 8 X 2Y2 17 42
14 21 374 14,14 14 1534 12 1 x 234 '} 183/4 44
16 232 34 16.16 1v4 18 1% 1 x2%4 | 231 | . S8
18 23 ¥4 18,18 1v4 19748 16 18 x3 2234 39
20 272 ¥4 20.20 1 V4 22 28 Twx3 25 £9
22 BT ] 1 22.22 134 24174 20 1¥4x312 27 V4 76
24 32 1 24,25 134 26 va 20 14 x312 292 113
26 3414 H 26.25 134 82 24 1v4x3¥2 | 3134 126
28 36 /2 1N 28.25 134 30 12 28 1V4x3¥2 | 34 139
30 38 ¥4 H . 30,25 134 321/2 2 Ivax3va | 36 152
32 4134 1Vs8 32.25 14 34 34 28 ‘1vrxd E3: 3% 206
34 4394 1148 34.25 134 3634 32 11¥2x4 4D v 217
36 46 18 As K 38 ¥4 32 ivzx4 42%4 234
33 4834 114 1%4 4034 32 1vzx4 434 264
40 SO ¥4 118 1%4 43 36 Iv2xzd 47 V4 280
42 33 114 134 43 36, 1vrx 414 49 vz 328
44 554 1v4 24 47 40 11V2 x4 ¥4 3134 349
46 574 114 Specified 234 49 40 12 x 44 S3¥4 363
48 59 12 138 vz 51 44 1¥2 x4¥2 56 426
50 614 138 2¥2 53 44 134 x ¥4 58 14 451
52 64 138 - by 212 55 44 1¥4 x 4¥4 63 12 477
54 6614 138 2v2 ) 5T 44 134 x 434 | 62y 504
€3 73 .| 12 234 63 52 134 x5 6914 643
665 807 vz 23/ 69 52 134 x5 76 754
72 8632 112 Pucchaser 234 75 80 iv4xs 8212 846

* Flat faced - designed for use with full face gasket or asbestos sheet gasket
extending to the bolt holes.
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AMERICAN STANDARD CODE FOR PRESSURE PIPING

FIGURE 804-A

DIAGRAM SHOWING SCOPE OF SECTION 8 OF ASA 8314
Faclities indiosted by SoFd Linos aca within the Scope of Section § of ASA B33
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SECTION 8§ GAS TRANSMISSION AND DISTRIBUTION

FIGURE 823-A

@ thy
Standard End Peeparotion of ()
i fion of P d : ;
Optional End Preparotion of Pipe ipe an B:m Weifimg Fitlings Suggesied End Prepovation,
% "and Thinner

Pipe and Filtings

Over %" Thickaass
STANDARD END PREPARATIONS

-y a7,
N »0‘*11 % L2y,

§ ? 3

30+ 0 372y

\<6{>’ o 80'7/

(@ : e

ACCEPTABLE COMBINATIONS OF PIPE END PREPARATIONS
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AMERICAN STANDARD CODE FOR PRESSURE PIPING

FIGURE 823-B

ACCEPTABLE WILDING IND YTREATMENT . ;

Maximum Offset Cannot Exceed

Eithet B-Eflor 1‘!8":]

{a)

&) *

INTERNAL AND EXTERNAL DIAMETERS UNEQUAL
Internal offset exceeds 3/32"

Explonatory Notes: :
The sketches (2}, (b}, {¢} and {d)are
designed to illustrate the following principles

governing the preparation of ends having un-
egual thickness,

1. If the nominal internal diameters are
the same.

{8} No special {reatment {s necessary
unless the excess thickness ex-
ceeds 0.3 ty -or 1/8" maximum.
‘When this value is exceeded the
heavier end shall be tapered as
indicated in sketches (a) or {d} ,

2. H the nominal internal diameters are
unequal. ~

. E-3132" Max {f Greater, Double
Weld or Bevel as per {8} and (b} ]

Butt Joits whare $y—t, &£ 3/32¢
{g}

EXTERNAL DIAMETERS EQUAL
Internol offset does nat exceed 3/32”

» Maximum
a 52\ Slops

s Fypical Sections

. Detoll of Welding Bovel may be any
Cthz Comblnoflons shown cheve.

CH
ACCEPTABLE COMBINATIONS OF PIPE END ;
TO BUTT WELDING FITTINGS {

For resatront angles of heavy body thickassses
{i.0. volves and fittings to pipe welding ends)

{a}) No special treatment is required
if the offset does not exceed 3/32

b} If internal offset exceeds 3/32"
the joint shall be internally bev-
elled as shown in sketch (b) or
double welded |

3. When the welding ends are of unequal
inside and outside diameters the re-
quirements 1 and 2 shall be applied.

4, Bketch (d} illustrates accepted methods
of handling the reentrantangles between
welding ends and heavy body thickness-
es such as are encountered with valves
and other fitlings, -
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SECTION 8 GAS TRANSMISSION AND DISTRIRUTION

FIGURE §23-C

RECOMMENDED ATTACHMENT DETAILS OF FLANGES

Lap Joint Hange
{1

141t

N

[ —

|

t 1.4¢
” : ‘ O-
e t {g? f ‘
Max Front and Back Weld i preferred}

|53 S

€ Mimmum == 1% £, but not less than 5/32"
(Socket Welding Only)
%1

Convex Fillet Wald

T

Size of Weld

Theoretical Throat
[¥4]
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AMERICAN STANDARD CODE FOR PRESSURE PIPING

FIGURE 831-A

- B

L == Sialler of 204 H

\

or 2l B+ M

s ot . i s i g

111

Ag

»gm

d

Tl

REINEORCEMENT OF BRANCH CONNECTIONS

“Area of Reinforcement’! Enclosed by ——ww » = ——Lines.
Y

Reinforcement Areo Requited Ag= ( d ) { t)

Area Avoilobls os Reinforcement = Ay + Agp + A,

Ay =(H wt}(d)

Alzﬁ{ﬁ - tb)'—

A5 = Summation of Areo of All Added Reinforcement, Including
Weld Areas which Lie within the "Area of Reinforcement.”

Ay + Aq* A, must be equal to or grealer than Ay

Where:

H = Nominol Waoll Thickness of Header

8 == Nominal Woll Thickness of Branch

.ty = Required Nominal Wall Thickness of the Branch
{Under the appropricie section of the code}

t = Required Nominal Wall Thickness of the Header
{Under the oppropricle section of the codel

d = The Length of the Finished Opening in the Header Wail
iMeasured poralie! jo the Axis of the Headed

M = Actual {by meosu?emem) or Nominal

Thickness of Added Reinforcement
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SECTION 8 GAS TRANSMISSION AND DISTRIBUTION

FIGURE B31-B

WELDING DETAILS FOR OPENINGS WITHOUT REINFORCEMENT
OTHER THAN THAT IN HEADER AND BRANCH WALLS

AN

- Branch
‘Q'f” N

v N
N N
N N
N welNkg
:%\‘ N 45°
\\i‘ Rin

~Header

When s Welding Saddie s used it shall
be insertad over this type of connection

*

Wy % B bul notless than %-'

N = o= {minimum}, < {maximum), {Unless Back Welded or Backing Strip is used}
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AMERICAN STANDARD CODE .FOR PRESSURE PIPING : . {:
FIGURE 831-C

WELDING DETAILS FOR OPENINGS WITH LOCALIZED TYPE REINFORCEMENT

\

SADDLE PAD

. 3. i 1 “
W, lminimem) = 8 B butnotless than e

"

W, [minimum} == %M But not less than %

W, {minimur} == M but not greater than H

w 113
N ::-1—’“3 frain 3;38»{ imum) , {Unless Back Welded or Backing Strip is used)

AllWelds to have equal Leg Dimensions and a Minimum Throat = ,7 07 X Lag Dimension.

NOTE: 1f M is thicker than H the Reinforcing Member shall be taperad down to the Header Wallthickness.

~ 100 -
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SECTION % GAS TRANSMISSION AND DISTRIBUTION
. ’ . . i
FIGURK 831.D

WELDING DETAILS FOR OPENINGS WITH COMPLEFE ENCIRCLEMENT TYPES OF REINFORCEMENT

.

.‘!: X
¥ £prnEerey,

T e

SRR S AR

Welds may be
located anywhere
around circumference

= 455

e S
b e i etz m il

A T A T D A G S S RN
e ki Rk rd e e e eidaed

TEE TYPE ) w " SLEEVE TYPE

Note: Since fluid pressure is
exerted on both sides of pipe
metal under tee, thepipe metal
does not provide reinforce-
ment, . ‘

NN
Optional Weld Optional Weld Optional Weld § ‘é% Optional Weld
| N8 *

SADDLE AND SLEEVE TYPE : " SADDLE TYPE
- 101 - '
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American Standards Published by the ASME

TITLE OF PUBLICATION

Gas Transmission and Distribution Piping Systems (B31.1.8-1855)
(Section 8 of Code for Pressure Piping, B31. 1~1951)
Code for Pressure Piping (831,1) (1955 Edition in preparation). .
Unified and American Screw Threads Standard (B1.1-1949) (Tb:td Edmon pubi zsbed 1951)
Serew Threads for High~ Suength Bolring (81.4-1945)
Pipe Threads (B2.1-1945} . U
C 1 Pipe Flanges and Flanged megs, Class 125 {816 1~1948) ..............
C1 Pipe Flanges and Flanged Fittings, Class 250 (B16b-1944) . ., ..
C 1 Pipe Flanges and Flanged Fittings (for 860 b Hydraulic Pxessure) {Blébl-—l%l)
Reaffitmed 1052) . .ot i it it it s et e vt t e e e e
1 Pipe Flanges and Flanged Fittings (for Maximum WSP of 25 1b) (Bl6b2-»1931)
(Reaff;rmcdl%?)u....“. .................. e e e
Malleable-Iron Screwed Fittings, 150 lb {B16, 3—~I951)
Malleable-Iron Screwed F:mngs, 300 1b (B16. 19»-1951)
Cast Iron Screwed Drainage Fittings (BIGI12-1933) . ... 0 ie v v it in vann e
C 1 Screwed Fiwtings for 125 and 250 1b (B16.4— 3.949’) {Reafhrmed 1953)
Steel Pipe Flanges and Flanged Fittings (81651953}
Steel Bun-Welding Fittinpgs (BI6.9—1031). .o .o v 0 vt i it i i i s e et s e e ne s
Face-To-Face Dimensions of Ferrous Flan ged and eldmg End Vaivcs {816.10-1939} .
{Reaffirmed in 1947}.
Steel-Socket Wcldmg megs (816 11—1946) (Reaffirmed 1952) v v v v v v it e e v
Ferrous Plugs, Bushings, and Lock Nuts with Pi Gpe Thread (B16.14~ 1949) .......
Brass or'Bronze Screwed megs ~ 125 Ibs {B16.15—~1947} (Reaffirmed 1952) e
Brass or Bronze Screwed F:tcmgs - 250 1hs {B16.17-1949) (Reaffirmed 1955}. e aaa s
C I Pipe Flanges and Flanged Fittings for Refrigerant Pﬁpmg ~ Class 300 (B16. 16-—1948}
(Reaffirmed 1952}, . .. ..o s v v o v s
Cast Brass Solder-Jolut Fiwings (B16. 18—-1950) NP
Cast Brass Solder-Joint Drainage Fietings (B16.23-1953)
Ring-Joint Gaskets and Grooves for Steel Pipe Flanges (B16.20~1955} . .
Nonmetallic Gaskets for Pipe Flanges (BI621-1951). . . .. .. v v v v i v u v v vn o nn .o
Wrought-Copper and Wrought-Bronze Solder-Joint Fm;mgs {B16. 22»195},)
Brass or Bronze Flanges and Flanged Fittings, 150 and 300 1b (B16.24~ 1953} SN
Square and Hexagon Bolts and Nuts (B18,2-1952) |
Wrought-Steel and Wroughe-Iron Pipe (B36. 10-1950) .
Stainless Steel Pipe (B36.19-1949) . ... . ... .. ..
Power Boiter Code (Secrion 1) — 1952 with 3.954 Addenda e
Welding Qualifications (Section IX) 1953 .

P P

20 per cent discount 1o ASME members.

-----

1.00
1.00
1.00
0.75
1.00
- 2.00
0.63
0.50
4.00
1.50

A binder is available for holding these standards. It holds twenty-five-(. 25) pampMets and
gives every advantage of a bound book together with the added convenience which comes from

the ability to insert, remove, or transpose sections of the contents. Price $3.25 postpaid.

A complete list of American Stundards published by The American Society of Mechanicol

Engineers obtoinable upon request.
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