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RULES GOVERNING DESIGN, CONSTRUCTION,
TESTING, MAINTENANCE AND
OPERATION OF CALIFORNIA

UTILITY GAS TRANSMISSION AND
DISTRIBUTION PIPING SYSTEMS

THIS DOCUMENT SETS FORTH GENERAL ORDER NO. 112-8 OF THE PUBLIC
UTILITIES COMMISSION OF THE STATE OF CALIFORNIA INCLUDING THE
USA STANDARD CODE FOR PRESSURE PIPING, USAS B318 - 1967, AS
MODIFIED, WHICH CODE AS MODIFIED, IS REFERRED TO AND MADE A
PART OF THE GENERAL ORDER,

GENERAL ORDER NO. 112-B

Adopted October 24, 1967, Effective December 1, 1967
Decision No 73223, Application No. 49619

Portions of thuis document are extracted from USA Standard Gas Transmisston and Distribution
Piping Systems (USAS B31 8 - 1967) — USA Standard Code for Pressure Piping, with the permis-
sion of the publisher, The American Society of Mechanical Engineers, United Engineering Center,
345 East 47th St, New York 17, New York Modifications, amendments, or revisions of USAS
Code B31 8 - 1967 specifically required by General Order No 112-B are underlined

All matenal 1n the USAS Code specifically in conflict with General Order No 112-B has been
deleted Material quoted directly from General Order No 112-B 1s underlined The USAS chapters
and topic sequences have been preserved where possible to simplhfy reference between this
document and the USAS Code Where General Order No 112-B apphes to an USAS topic, the
Order’s paragraph number 1s shown beside the USAS number

This document has been prepared by public utiity gas companies in the State of Califorma to
ssimphfy reading and application of the General Order

1967
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GENERAL PROVISIONS AND DEFINITIONS

101  TITLE

101 1 This General Order shall be known as the “Rules

Industry Requirements for abnormal or unusual conditions

are not specifically provided for, nor are all details of engi-

neenng and construction prescnbed It 1s intended that all

Governing Design, Construction, Testing, Maintenance and

work performed within the scope of these rules shall meet

Operation of Utiity Gas Transmission and Distribution

or exceed the safety standards expressed or implied herein

Piping Systems™, and will be referred to herein as “these
rules”

102  PURPOSE

102 1 The purpose of these rules s to establish mimmum

104 2 Existing industrial safety regulations pertaining to
work areas, safety devices, and safe work practices are not
intended to be supplanted by these rules

1043 It 1s not intended that these rules be apphed
retroactively to existing installations insofar as design,

requirements for the design, construction, quality of

fabrication, installation, established operating pressure, and

matenals, location, testing, operation and maintenance of

testing are concerned It 1s intended. however, that the

facihties used 1n_the transmission and distribution of gas,

provisions of these rules shall be applicable to the opera-

to safeguard life or limb, health, property and public wel-

tion, maintenance, and up-rating of existing installations

fare and to prowide that adequate service will be main-
tained by gas utiities operating under the junsdiction of

104 4 Comphiance with these rules is not intended to

the Commission

102 2 These rules are concerned with safety of the general

relieve a utility from any statutory requirements

104 5 The establishment of these rules shall not impose

public and employees’ safety to the extent they are af-

upon utiities, and they shall not be subject to any civil

fected by basic design, quahity of the matenals and work-

hability for damages, which hability would not exist at

manship, and requirements for testing and maintenance of

law 1if these rules had not been adopted

gas transmission and distribution facilities

SCOPE AND INTENT

103  SCOPE

103 1 These rules shall apply to the design, construction,
installation, inspection, testing, and the safety aspects of

105 PRECEDENCE

105 1 These rules shall take precedence over all orders,
general or special, heretofore made by the Commussion,
insofar as said orders may be inconsistent with these rules

105 2 These rules shall take precedence over all rules

operation and maintenance of gas transmission and distn-

filed or to be filed by gas utilities insofar as inconsistent

bution systems, including gas pipehnes, gas compressor

therewith Rules of utilities now on file and inconsistent

stations, gas metening and regulating stations, gas mans

with the rules herein established shall be properly revised

and gas services up to the outlet of the customer’s meter

and refiled within sixty days from the effective date of this

set assembly
(See Figure 804-A 1n Appendix )

104  INTENT

104 1 The requirements of these rules are adequate for

order

106 MODIFICATION

106 1 If hardship results from application of any rule
herein prescnibed because of special facts, application may

safety under conditions normally encountered 1n the gas

be made to the Commission to deviate from the General

GTRO0000155



Order Each request for deviation shall be accompanied

by a full and complete justification for such requested
deviation together with a proposed alternate rule which

will be applicable to the conditions requiring the deviation

107 COMPLIANCE WITH USAS CODE

107 1 Gas transmussion and distribution facihities shall be
constructed and operated in compliance with the pro-
visions of USAS Standard Code for Pressure Piping Gas
Transmission and Distnbution Piping Systems USAS B31 8
1967, and in compliance with the further requirements of
the additional rules herein prescribed

107 2 Where there 1s any conflict between the provisions
of USAS B31 8 - 1967 and any rule specifically set forth
herein, the latter shall govern, and USAS B31 8 - 1967
shall be deemed to have beem modified, amended, or re-
vised to comply with the provisions of Chapter 1I of thus
Order

107 3 For the purpose of complying with the rules here-
in adopted and prescribed, gas companies shall be governed
by the provisions of USAS B31 8 - 1967 and any other
codes, standards or specifications contained therein, mnso-

far as any such codes are herein made applicable, which
were 1n effect on Apnl 10, 1967 and shall not be governed
by any deletions, additions, revisions, or amendments there-
of, made after said date, unless and until said deletions,
additions, revisions, and amendments have been authonzed
by the Commission

107 4 Anything contained in USAS B318 - 1967 to
the contrary notwithstanding, there shall be no dewiation
from this General Order except after authonzation by
the Commuission

805 UNITS AND DEFINITIONS

201  DEFINITIONS

201 1 COMMISSION shall mean the Pubhc Utilities
Commussion of the State of California

201 2 UTILITY shall mean any person, firm or corpora-
tion engaged as a public utility in transmitting natural gas,
hydrocarbon gas, or any mixture of gases for domestic,
commercial, industnal or other purposes

80501 INDEX OF DEFINITIONS
Adhesive joint
Alloy steel
Ambient temperature
Bar test surveys
Bottle
Bottle-type holder
Carbon steel
Cold expanded pipe
Cold-springing
Construction type
Container, pipe
Control piping
Curb valve
Customer’s meter
Density index
One mile density index
Ten mule density index
Design pressure
Distnbution main
Distribution system
High pressure
Low pressure
Ductile iron
Elongation, specified mmimum
Gas
Gas detector surveys
Gas main
Gas service line
Gas storage line
Ground temperature
Heat fusion joint
High pressure distribution system
Holder
Bottle-type
Pipe-type
Hoop stress
Maximum allowable
Hot taps
Instrument piping
Joint
Leakage investigation terms
Leakage surveys
Length
Location class
Long term hydrostatic strength
Low pressure distribution system
Main, gas
Maximum actual operating pressure
Maximum allowable hoop stress
Maximum allowable operating pressure
Maximum allowable test pressure

805 S11(c)
805 57
805 41
805 94
805 85
805 86
805 58
805 68
805 43
805 75
805 83
805 692
805 821
805 81

805 76
805 77
805 11
805 63

805 66
805 65
805 59
805 56
805 78
805 93
805 63
805 64
805 69
805 42
805 511(b)
805 66

805 86
805 84
805 32
805 33
805 88
805 691
805 67
8059
805 91
805 67
805 74
805 531
805 65
805 63
80513
805 33
805 14
80512
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Metallurgical terms

Meter, customer’s

Meter Set assembly

Monitoring regulator

Nominal wall thickness

Normal utilization pressure
Operating company

Operating pressure, maximum actual
Operating pressure, maximum allowable
Operating stress

Pipe

Pipe, cold expanded

Pipe container

Pipeline

Pipe-type holder

Piping terms

Plastic

Plastic joint nomenclature
Population density index

Pressure
Design
Maximum actual operating
Maximum allowable operating
Maximum allowable test
Normal utihization
Standard service
Pressure control
Pressure limiting station
Pressure regulating station
Pressure rehef station
Private nights-of-way
Proprietary items
Regulator, monitoring
Regulator, service
Rights-of-way, pnvate
Sample piping
Secondary stress
Service, line
Service pressure, standard
Service regulator
Service hne valve
Solvent cement joint
Specified minimum elongation
Specified minimum tensile strength
Specified mimmum yield strength
Standard dimension ratio
Standard service pressure
Standup pressure test
Station, pressure limiting
Station, pressure regulating
Station, pressure relief
Steel
Alloy
Carbon
Stop valve

8055
805 81
805 811
805 24
805 35
805 15
805 72
80513
805 14
805 31
805 61
805 68
805 83
805 62
805 84
805 6
805 591
805 511
805 76
805 77
805 1
80511
80513
805 14
805 12
865 15
80515
805 2
805 211
805 22
805 21
805 71
805 73
805 24
805 23
805 71
805 693
805 34
805 64
80515
805 23
805 82
805 511(a)
805 56
805 55
805 54
805 79
805 15
805 791
805 211
805 22
805 21

805 57
805 58
805 87

Strength
Long term hydrostatic 805 531
Specified minimum tensile 805 55
Specified minimum yield 805 54
Tensile 805 53
Yield 805 52
Strength of materals terms 8055
Stress 8053
Hoop 805 32
Maximum allowable hoop 805 33
Secondary 805 34
Unit 8053
Working 805 31
Surveys
Bar test 805 94
Gas detector 805 93
Leakage 805 91
Vegetation 805 92
Temperature 8054
Ambient 805 41
Ground 805 42
Tensile strength 805 53
Specified minimum . 80555
Test pressure, maximum allowable 80512
Thermoplastic 805 592
Thermosetting plastic . 805 593
Transmission hine 805 62
Unat stress 8053
Vegetation surveys 80592
Wall thickness, nominal 805 35
Welding nomenclature 805 51
Yield strength 805 52
Specified mmmum 805 54

805.1 Pressure Terms

Pressure unless otherwise stated 1s expressed 1in pounds
per square inch above atmospheric pressure, 1€, gage
pressure (Abbreviation—psig)

805 11  Design pressure 1s the maximum operating pres-
sure permitted by this Code, as determined by the design
procedures applicable to the matenals and locations
imvolved

80512 Maximum allowable test pressure 1s the maxi-
mum nternal flutd pressure permitted by thus Code for
testing for the matenals and locations 1nvolved

805 13 Maximum actual operating pressure 1s the maxi-
mum operating pressure existing in a piping system dunng
a normal annual operating cycle

805 14 Maximum allowable operating pressure 1s the
maximum pressure at which a gas system may be operated
in accordance with the provisions of this code.
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805.15 Standard service pressure 1s the gas pressure
which a utibity undertakes to mantain on its domestic
customers’ meters This 1s sometimes called the normal
utihzation pressure

Pressure Control.

805.2

805.21 Overpressure protection 1s provided by a de-
vice or equipment nstalled for the purpose of prevent-
ing the pressure in a pressure vessel, a pipeline or dis-
tribution system from exceeding a predetermined value
This protection may be obtained by installing a pressure
relief station or a pressure hmiting station

805.211 Pressure relief station consists of equipment
installed to vent gas from a system being protected 1n
order to prevent the gas pressure from exceeding a
predetermined imit The gas may be vented into the
atmosphere or into a lower pressure system capable of
safely absorbing the gas being discharged Included in
the stations are piping and auxihary devices, such as
valves, control instruments, control lines, the enclosure
and ventilating equipment installed 1in accordance with
the pertinent requirements of this Code

805.212 Pressure hmiting station consists of equip-
ment which under abnormal conditions will act to re-
duce, restrict or shut off the supply of gas flowing into
a system 1n order to prevent the gas pressure from ex-
ceeding a predetermined value While normal pressure
conditions prevail, the pressure hmiting station may
exercise some degree of control of the flow of the gas
or may remamn 1n the wide open position Included n
the station are piping and auxiliary devices such as
valves, control instruments, control lines, the enclosure
and ventilaing equipment installed 1n accordance with
the pertinent requirements of this Code

805.22 Pressure regulating station consists of equip-
ment installed for the purpose of automatically reducing
and regulating the pressure in the downstream pipeline
or main to which 1t 1s connected Included are piping
and auxihary devices such as valves, control nstru-
ments, control lines, the enclosure and ventilating equip-
ment

805 23  Service regulator 1s a regulator installed on
a gas service line to control the pressure of the gas
delivered to the customer

805.24 Morntoring regulator 1s a pressure regulator
set 1n series with another pressure regulator for the
purpose of automatically taking over in an emergency

the control of the pressure downstream of the station
in case that pressure tends to exceed a set maximum

805.3 Stress s the resultant internal force that resists
change 1n the size or shape of a body acted on by ex-
ternal forces In this Code “stress” is often used as being
synonymous with umt stress which 1s the stress per unit
area (psi)

805.31 Operaung stress 1s the stress in a pipe or
structural member under normal operating conditions

805.32 Hoop stress 1s the stress 1n a pipe wall, acting
circumferentially in a plane perpendicular to the longi-
tudinal axis of the pipe and produced by the pressure
of the fluid 1n the pipe.

805.33 Maximum allowable hoop stress 1s the maxi-
mum hoop stress permitted by this Code for the design
of a piping system It depends upon the material used,
the location of the pipe, and the operating conditions

805.34 Secondary stress 1s stress created in the pipe
wall by loads other than internal flud pressure For
example, backfill loads, traffic loads, beam action 1 a
span, loads at supports and at connections to the pipe

805.35 Nonunal wall thickness (t) 1s the wall thick-
ness computed by the design equation in 841 1 Under
this Code, pipe may be ordered to this computed wall
thickness without adding an allowance to compensate
for the underthickness tolerances permitted in approved
specifications

805.4 Temperatures are expressed in degrees Fahr-
enheit (°F) unless otherwise stated

805.41 Ambient temperature 13 the temperature of
the surrounding medium, usually used to refer to the
temperature of the air in which a structure is situated
or a device operates

805.42 Ground temperature is the temperature of the
earth at pipe depth

805.43 Cold-springing where used 1n the Code 1s the
fabrication of piping to an actual length shorter than its
nomunal length, and forcing 1t into position, so that 1t is
stressed 1n the erected condition, thus compensating
partially for the effects produced by the expansion due
to an increase 1n temperature Cold spring factor 1s the
ratio of the amount of cold spring provided, to the total
computed temperature expansion
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805.5 Welding, Joining, Strength of Materials, and
Matenial Terms

805.51 Welding Nomenclature Types of welds and
names of welded jomnts are used herem according to
their common usage as defined 1n the American Welding
Society Publication “Standard Welding Terms and Their
Definitions” (AWS A3 0), or as specifically defined as
follows

A Electric-Resistance-Welded Pipe Pipe produced
m individual lengths, or in continuous lengths from
coiled skelp and subsequently cut into individual lengths,
having a longitudinal butt joint wheremn coalescence 1s
produced by the heat obtained from resistance of the
pipe to the flow of electric current 1n a circuit of which
the pipe 1s a part, and by the application of pressure
Typical specifications ASTM A 53

ASTM A 135
API 5L
APISLX

B Furnace Butt-Welded Pipe

(1) Bell-Welded Furnace-welded pipe produced
n individual lengths from cut-length skelp, having 1ts
longitudinal butt joint forge welded by the mechamcal
pressure developed 1n drawing the furnace-heated skelp
through a cone-shaped die (commonly known as a
“welding bell”) which serves as a combined forming
and welding die
Typical specifications ASTM A 53

APISL

(2) Continuous-Welded Furnace-welded pipe pro-
duced 1n continuous lengths from coiled skelp and sub-
sequently cut into individual lengths, having 1ts long-
tudinal butt joint forge welded by the mechanical pres-
sure developed i rolling the hot-formed skelp through
a set of round pass welding rolls
Typical specifications ASTM A 53

APISL

C Electric-Fusion-Welded Pipe Pipe having a lon-
gitudinal butt jomnt wherein coalescence 1s produced 1n
the preformed tube by manual or automatic electric-arc
welding The weld may be sifigle or double and may
be made with or without the use of filler metal
Typical specifications ‘

ASTM A 134 ( Single or double weld 1s permitted
ASTM A 139 { with or without the use of filler
metal

ASTM A 155—Requires both mside and outside

welds and the use of filler metal

Spiral-welded pipe 1s also made by the electric-fusion-

welded process with either a butt joint, a lap jont or a
lock-seam joint

Typical specifications
ASTM A 134 Butt jomnt
ASTM A 139 }
ASTM A 211—Butt jomnt or lap jont or lock-seam
API SLS joint
D Electric-Flash-Welded Pipe Pipe having a longi-
tudinal butt joint wheremn coalescence 1s produced,
simultaneously over the entire area of abutting surfaces,
by the heat obtained from resistance to the flow of elec-
tric current between the two surfaces, and by the appli-
cation of pressure after heating 1s substantially com-
pleted Flashing and upsetting are accompanied by
expulsion of metal from the jont
Typical specifications API 5L
API 5LX
E Double Submerged-Arc-Welded Pipe Pipe hav-
Ing a longitudinal butt joint produced by at least two
passes, one of which 1s on the inside of the pipe Coa-
lescence 1s produced by heating with an electric arc or
arcs between the bare metal electrode or electrodes and
the work The welding 1s shielded by a blanket of
granular, fusible material on the work Pressure is not
used and filler metal for the nside and outside welds
1s obtamned from the electrode or electrodes
Typical specifications ASTM A 381
API SLX

805 511 Plastic Joint Nomenclature

(a) Solvent Cement Joint A joint made in thermo-
plastic piping by the use of a solvent or solvent cement
which forms a continuous bond between the mating
surfaces.

(b) Hear Fusion Joint A joint made in thermoplastic
piping by heating the parts sufficiently to permit fusion of
the matenals when the parts are pressed together

(c) AdheswveJoint A joint made in plastic piping by
the use of an adhesive substance which forms a continu-
ous bond between the mating surfaces without dissolving
either one of them.

805.52 Y:eld strength 1s the strength at which a ma-
terial exhibits a specified hmiting permanent set, or
produces a specified total elongation under load. The
specified miting set or elongation 1s usually expressed
as a percentage of gage length, and its values are speci-
fied n the various material specifications acceptable
under this Code

805.53 Tensile strength 1s the highest umt tensile
stress (referred to the oniginal cross-section) a material
can sustain before failure (psi).

805 531 Long term hydrostatic strength 1s the estimated
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hoop stress in pst in a plastic pipe wall that will cause fail-
ure of the pipe at an average of 100,000 hours when sub-
jected to a constant hydrostatic pressure The determination
of this value 1s covered 1n ‘‘Tentative Method for Estimat-
ing Long-Term Hydrostatic Strength and Hydrostatic
Design Stress of Thermoplastic Pipe” published by the
Plastics Pipe Institute — reviston dated January 1, 1966

805.54 Specified minimum yield strength 1s the mini-
mum yield strength prescribed by the specification under
which pipe 1s purchased from the manufacturer (ps1)

805.55 Specified mimimum tenstle strength 1s the min-
imum tensile strength prescribed by the specification
under which pipe 1s purchased from the manufacturer

(ps1)

805.56 Specified mimimum elongation is the mini-
mum elongation (expressed in per cent of the gage
length) 1 the tensile test specimen, prescribed by the
specifications under which the materal 1s purchased
from the manufacturer.

805.57 Alloy steel* By common custom steel 1s con-
sidered to be alloy steel when the maximum of the
range given for the content of alloying elements exceeds
one or more of the following hmats

manganese 165%
silicon .60%
copper 60%

or n which a definite range or a defimte minimum
quantity of any of the following elements 1s specified
or required within the imits of the recognized field of
constructional alloy steels

aluminum molybdenum
boron nickel
chromium up to 3 99% titanium
cobalt tungsten
columbium vanadium

zirconium
or any other alloying element added to obtain a desired
alloying effect

805.58 Carbon steel? By common custom steel 1s
considered to be carbon steel when no minimum con-
tent 1s specified or required for aluminum, boron,
chromium, cobalt, columbium, molybdenum, nickel,
titanium, tungsten, vanadium or zirconium, or any other
element added to obtain a desired alloying effect, when
the specified mimmum for copper does not exceed
0 40% , or when the maximum content specified for any
of the following elements does not exceed the percent-

1 From Steel Products Manual, Section 7, American Iron
and Steel Institute, January 1952, pp 6 and 7

2 From Steel Products Manual, Section 6, American Iron
and Steel Institute, August 1952, pp 5 and 6

ages noted manganese 1 65, silicon 0 60, copper 0 60

In all carbon steels small quantities of certain residual
elements, unavoidably retained from raw matenals, are
sometimes found which are not specified or required,
such as copper, nickel, molybdenum, chromium, etc
These elements are considered as incidental and are not
normally determined or reported

805 59 Ductile Iron  Ductile iron (sometimes called
nodular iron) 1s a cast ferrous materal in which the free
graphite present 1s 1n a spheroidal form rather than a flake
form The desirable properties of ductile iron are achieved
by means of chemistry and a ferntizing heat treatment of
the castings

805 591 Plastic (noun) a material which contains as an
essential ingredient an organic substance of high to ultra-
high molecular weight, 1s solid in its finished state and, at
some stage of 1ts manufacture or processing, can be shaped
by flow Two general types of plastics referred to in this
Code are thermoplastic and thermosetting

805 592 Thermoplastic A plastic which 1s capable of
being repeatedly softened by increase of temperature and
hardened by decrease of temperature

805 593 Thermosetting plastic A plastic which 1s capable
of being changed into a substantially infusible or tnsoluble
product when cured under apphication of heat or chemical
means

805.6 Pipe and Piping Terms.

805.61 Pipe 15 a tubular product made as a produc-
tion 1tem for sale as such Cylinders formed from plate
in the course of the fabrication of auxihary equipment
are not pipe as defined here

805.62 Pipeline or transnussion line 1s a pipe In-
stalled for the purpose of transmitting gas from a source
or sources of supply to one or more distribution centers
or to one or more large volume customers or a pipe
installed to interconnect sources of supply In typical
cases pipelines differ from gas mains in that they operate
at higher pressures, they are longer, and the distance
between connections is greater

80563  Gas main or distribution main 1s a pipe installed
1n a community to convey gas to individual service lines
or other mains

80564 Gas service line 1s the piping installed between
a main, pipeline, or other source of supply, and the meter
set assembly See 804 3 (c).

80565 Low-pressure distribution system 1s a gas dis-
tnbution piping system in which the gas pressure in the

10
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mains and service lines 1s substantially the same as that
delivered to the customer’s apphlances In such a system a
service regulator 1s not required on the individual service
lines

805.66 High-pressure distribution system 1s a gas
distribution piping system which operates at a pressure
higher than the standard service pressure delivered to
the customer In such a system a service regulator 1s
required on each service line to control the pressure de-
livered to the customer

805.67 Length 1s a piece of pipe of the length deliv-
ered from the mll Each piece 1s called a length regard-
less of its actual dimension This 1s sometimes called
“joint” but “length” 1s preferred

805.68 Cold expanded pipe 1s seamless or welded
prpe which 1s formed and then expanded 1n the pipe mull
while cold so that the circumference 1s permanently n-
creased by at least 0 50%

805.69 Gas storage line 1s a pipeline used for con-
veymng gas between a compressor station and a gas well
used for storing gas underground

805.691 Instrument piping 1s all piping, valves, and
fitings used to connect instruments to main piping,
to other instruments and apparatus, or to measuring
equipment

805.692 Control piping 1s all piping, valves, and
fittings used to interconnect air, gas, or hydraulically
operated control apparatus or instrument transmitters
and recervers

805.693 Sample piping 1s all piping, valves, and
fittings used for the collection of samples of gas, steam,
water, or oil.

805.7 Miscellaneous Terms.

805.71 Private rights-of-way as used n this Code are
rights-of-way that are not located on roads, streets or
highways used by the public, or on railroad nghts-of-
way

805.72 Operating company as used heremn 1s the
individual, partnership, corporation, public agency, or
other entity that operates the gas transmission or dis-
tribution facilities

805.73 Proprietary items are items made and mar-
keted by a company having the exclusive nght to manu-
facture and sell them

805.74 Location class 1s a geographic area classified
according to its approximate population density and its

11

other charactenstics that are considered when prescrib-
ing types of construction and methods of testing pipe-
lines and mains to be located in the area

805.75 Construction type 1s a construction specifica-
tion for pipelines and mains that fixes the stress levels
(See Table 841 02)

805.76 One mile population density index 1s a num-
ber roughly proportional to population density, appli-
cable to a specific 1 mile length of pipeline or main and
used 1n some cases to determine design and/or test re-
quirements See 841 001

805.77 Ten mule population density index is a num-
ber roughly proportional to population density, apph-
cable to a specific 10 mile length of pipeline or man
and used in some cases to determine design and/or test
requirements See 841 001

805.78 Gas as used in this Code 1s any gas or mixture
of gases suitable for domestic or industrial fuel and
transmitted or distributed to the user through a piping
system The common types are natural gas, manufac-
tured gas, and hquefied petroleum gas distributed as a
vapor with or without the admixture of air

805 79  Srandard dimension ratio  The ratio of outside
pipe diameter to wall thickness of thermoplastic pipe It 1s
calculated by dividing the specified outside diameter of the
pipe by the specified wall thickness in inches

805.8 Miscellaneous Facilities.

805.81 Customer's meter 1s a meter which measures
gas delivered to a customer for consumption on his
premises

805 811 Meter set assembly 1s the piping and fittings
installed to connect the inlet side of the meter to the gas
service line, and to connect the outlet side of the meter to
the customer’s fuel hine

805 82  Service line valve 1s a valve readily operable and
accessible, located in the service line ahead of the service
regulator, or ahead of the meter, 1f a regulator 1s not pro-
vided, for the purpose of shutting off the supply of gas to
the customer’s fuel ine This valve 1s also known as a serv-
ice hne shut-off, a service line cock, or a meter stop

805 821 Curb valve 1s a valve installed below grade in a
service line at or near the property line and accessible
through a curb box or standpipe and operable by a remov-
able key or wrench, for the purpose of shutting off the gas
supply to a building This valve 1s also known as a curb
shut-off or curb cock

805.83 Pipe container 1s a gas-tight structure as-
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sembled in a shop or i the field from pipe and end
closures

805.84 Pipe-type holder 1s any pipe-container or
group of interconnected pipe-containers installed at one
location, and used for the sole purpose of storing gas

805.85 Bottle as used in this Code 1s a gas-tight
structure completely fabricated from pipe with integral
drawn, forged, or spun end closures and tested in the
manufacturer’s plant

805.86 Bottle-type holder 1s any bottle or group of
mterconnected bottles installed in one location, and
used for the sole purpose of storing gas

805.87 Stop valve 1s a valve mstalled for the purpose
of stopping the flow of fluid in a pipe

805.88 Hot taps are branch piping connections made
to operating pipelines or mains or other facihties while
they are in operatton The connection of the branch
piping to the operating hine and the tapping of the
operating line 1s done while 1t 1s under gas pressure

805.9 Leakage Investigation Terms.

805.91 Leakage surveys are systematic surveys made
for the purpose of locating leaks 1n a gas piping system
Three types of surveys are referred to in this Code and
defined below The significant difference between the
three 1s the manner 1n which the presence of a leak 1s
first detected They all involve venfication of the pres-
ence of a leak and 1ts location, as for example, by the
driving or boring of test holes 1n the vicinity of the leak
and testing the atmosphere in these holes with a com-
bustible gas detector or other suitable device

805.92 Vegetation surveys are leakage surveys made
for the purpose of finding leaks in underground gas
piping by observing vegetation

805.93 Gas detector surveys are leakage surveys
made by testing with a combustible gas detector the
atmosphere 1n water meter boxes, street vaults of all
types, cracks in pavements and other available locations
where access to the soil under pavement 1s provided

805.94  Bar test surveys are leakage surveys made by
driving or boring holes at regular intervals along the
route of an underground gas pipe and testing the atmos-
phere 1n the holes with a combustible gas detector or
other suitable device

806 STANDARDS AND SPECIFICATIONS.

806 1 Standards and specifications approved for use
under this Code and the names and addresses of the
sponsoring organizations are shown in Appendixes A
and B It 1s not considered practicable to refer to a
specific editton of each of the standards and specifications
in the individual Code paragraphs Instead, the specific
edition references are ncluded in Appendixes A and B
which will be revised at short intervals as needed

806.2 Use of Standards and Specifications Incor-
porated by Reference.

Some standards and specifications cited in Appendices
A and B are supplemented by specific requirements
elsewhere 1n this Code Users of this Code are advised
against attempting direct application of any of these
standards without carefully observing the Code’s ref-
erence to that standard.

807 STANDARD DIMENSIONS Adherence to
USA Standard dimensions 1s strongly recommended wlier-
ever practicable However, paragraphs or notations speci-
fying these and other dimensional standards in this Code
shall not be mandatory, provided that other designs of
at least equal strength and tightness and capable of
withstanding the same test requirements are substituted
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GTRO0000162



CHAPTER 1

MATERIALS AND EQUIPMENT

810 MATERIALS AND EQUIPMENT.

810.1 It 1s intended that all matenals and equipment
that will become a permanent part of any piping system
constructed under this Code shall be suitable and safe
for the conditions under which they are used All such
materials and equipment shall be qualified for the con-
ditions of their use by comphance with certain specifi-
cations, standards, and special requirements of this Code
or otherwise as provided herein

811 QUALIFICATION OF MATERIALS AND
EQUIPMENT.

811.1 Matenals and equipment fall into five catego-
ries insofar as methods of qualification for use under
this Code are concerned

(a) Items which conform to standards or specifica-
tions listed in this Code

(b) Items that are important from a safety stand-
pont, of a type for which standards or specifications
are hsted 1n this Code, but the specific item i question
does not conform to a hsted standard Example Pipe
manufactured to a specification not hsted in the Code

(c) Items of a type for which standards or specifica-
tions are lIisted 1n this Code but which do not conform
to the standards and are relatively unimportant from a
safety standpoint because of their small size or because
of the conditions under which they are to be used

(d) Items of a type for which no standard or specifi-
cation 1s histed in this Code Example Gas compressor

(e) Umdentified or used pipe

811.2 Prescribed procedures for qualifying each of
these five categories are given in the following para-
graphs’

811.21 Ttems which conform to standards or specifi-
cations hsted in this Code (811 1[a]) may be used for
appropriate applications, as prescribed and limited by
this code, without further qualification

811.22 Important items of a type for which stand-
ards or specifications are listed in this Code, such as
pipe, valves and flanges, but which do not conform to

standards or specifications hsted 1n this Code (811 1
[b]), shall be qualified as described in 811 221 or
811 222

4018 811221 Proposed Installation for Material Not
Covered 1in The USAS B31 8 Code Where major items
that are important from a safety standpoint are to be
qualified under Section 811 221 a report shall be filed with
the Commussion at least 90 days prior to the construction
of a pipeline or main intended to be used for transmission
or distribution system Major 1tems of piping matenal that
are important from a safety standpoint shall not be quali-
fied under Section 811 24 This report shall set forth the
proposed route and general specifications as required
under paragraph 40! 2 of this General Order Should
there be any subsequent unsatisfactory operating condition
after the pipeline 1s 1n operation, 1t shall be reported to
the Commission giving full details of the condition and
the corrective measures to be taken

811.22]1 By petitioning the Code Commuttee for ap-
proval If possible, the material shall be 1dentified with
a comparable material, and 1t should be stated that the
matenial will comply with that specification except as
noted Complete information as to chemical compost-
tion and physical properties shall be supplied to the
Code Commuttee, and their approval shall be obtained
before this material may be used

811.222 Materials conforming to specifications which
do not vary matenally from a hsted specification and
which meet the minimum requirements of this Code
with respect to quality of matenals and workmanship
may be used This paragraph shall not be construed to
permit deviations which would tend to adversely affect
weldability or ductility If the deviations tend to reduce
strength, full allowance for the reduction shall be pro-
vided for 1n the design

811.23 Relatively unimportant items which do not
conform to hsted standards or specifications (811 1[c])
may be used provided that

(a) They are tested or imnvestigated and found suit-
able for the proposed service, and
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(b) They are used at unit stresses not greater than
50% of those allowed by this Code for comparable
matenals, and

(c) Their use is not specifically prohibited by the
Code

4018 81124 Proposed Installation for Matenal Not
Covered 1n The USAS B31 8 Code Where major items that
are important from a safety standpoing are to be qualified
under Section 811 221 a report shall be filed with the Com-
mission at least 90 days prior to the construction of a pipe-
line or main intended to be used for transmission or distn-
bution system Major items of piping matenal that are im-
portant from a safety standpoint shail not be qualfied
under Section 811 24 This report shall set forth the pro-
posed route and general specifications as required under
paragraph 401 2 of this General Order Shouild there be
any subsequent unsatisfactory operating condition after the
pipehine 1s 1n operation, 1t shall be reported to the Com-
mission giving full details of the condition and the
corrective measures to be taken.

811.24 Items of a type for which no standards or
specifications are histed in this Code (811 1[d]) may
be quahfied by the user by investigation and tests (if
needed) that demonstrate that the item of material or
equipment 1s suitable and safe for the proposed service,
and provided further that the item 1s recommended for
that service from the standpoint of safety, by the manu-
facturer Examples Gas compressors, pressure relief
devices

811.25 Reuse of steel pipe

811.251 Removal of a portion of an existing steel
line, and reuse of the pipe 1n the same line, or in a line
operating at the same or lower pressure, 1s permitted,
subject only to the restrictions of Paragraphs A, F and 1
n 811 253

811.252 Used steel pipe, unidentified new steel pipe,
and steel pipe purchased under Specificaion ASTM
A 120 may be used for low-stress level service (hoop
stress less than 6,000 ps1) where no close coiling or close
bending 1s to be done, provided careful visual examina-
tion ndicates that it s in good condition, free from
spht seams or other defects that would cause leakage,
and provided further that, if the pipe 1s to be welded
and 1s of unknown specification or ASTM Specification
A 120, it shall sausfactorily pass weldability tests pre-
scnibed in 811 253 E

811.253 Used steel pipe, umdentified new steel pipe,
and steel pipe purchased under Specification ASTM
A 120 may be quahfied for use at stress levels above
6,000 psi1 or for service involving close coiling or close
bending by the procedures and within the limits outhined

in the table below,
The letters 1n the table refer to the corresponding
paragraphs following.

New or Used Used Pipe
Pipe Known
Unknown or Spectfication
ASTM A-120, (ASTM A-120
Specification excluded)
Inspection A A
Bending and Coiling Properties B
Thickness C C
Joint Efficiency D D
Weldability E
Defects F F
Yield Strength G
S Value (8411) H
Test I I

A Inspection All pipe shall be cleaned nside and
outside, 1f necessary, to permit good inspection, and
shall be visually inspected to insure that it 1s reason-
ably round and straight, and to discover any defects
which might impair its strength or tightness

B Bending Properties For pipe 2 inches and under
1n nominal diameter, a sufficient length of pipe shall be
bent cold through 90° around a cylindrical man-
drel, the diameter of which 1s twelve times the nominal
diameter of the pipe, without developing cracks at any
portion and without opening the weld

For pipe larger than 2 inches in diameter, flattening
tests as prescribed in ASTM A 53 shall be made The
pipe shall meet the requirements 1n this test except that
the number of tests required to determine flattening
properties shall be the same as requred in Paragraph G
below to determine yield strength See Appendix H

C Determination of Wall Thickness Unless the
nominal wall thickness ts known with certainty, 1t shall
be determined by measuring the thickness at quarter
points on one end of each piece of pipe If the lot of
pipe 1s known to be of uniform grade, size and nominal
thickness measurement shall be made on not less than
10% of the individual lengths, but not less than 10
lengths, thickness of the other lengths may be verified
by applying a gage set to the minimum thickness Fol-
lowing such measurement, the nominal wall thickness
shall be taken as the next commercial wall thickness
below the average of all the measurements taken, but
In no case greater than 1 14 times the least measured
thickness for all pipe under 20-inches OD, and no
greater than 1 11 times the least measured thickness
for all pipe 20-inches OD and larger

D Joint Efficiency 1If the type of longitudinal joint
can be determmed with certainty, the corresponding
Longitudinal Joint Factor “E” (Table 841 12) may be
used Otherwise, the factor “E” shall be taken as 0 60

for pipe 4 inches and smaller, or O 80 for pipe over
4 inches
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E Weldabiity shall be determined as follows A
quahfied welder shall make a girth weld in the pipe
The weld shall then be tested in accordance with re-
quirements of API Standard 1104 The qualifying weld
shall be made under the most severe conditions under
which welding will be permitted in the field and using
the same procedure as to be used in the field The pipe
shall be considered weldable if the requirements set
forth in API Standard 1104 are met At least one such
test weld shall be made for each 100 lengths of pipe 1n
sizes over 4 inches in diameter On sizes 4 inches and
under one test will be required for each 400 lengths of
pipe If, n testing the weld, the requirements of API
Standard 1104 cannot be met, the weldability may be
established by making chemical tests for carbon and
manganese, (see 824 23), and proceeding 1n accord-
ance with the provisions of the ASME Boiler and Pressure
Vessel Code, Section IX The number of chemical tests
shall be the same as required for circumferential weld tests,
stated above.

F Surface Defects All pipe shall be examined for
gouges, grooves and dents, and shall be qualified in
accordance with the provisions of 841 24

G Determination of Yield Strength When the
manufacturer’s specified minimum yield strength, tensile
strength or elongation for the pipe 1s unknown, and no
physical tests are made, the mmmimum yield strength for
purposes of design shall be taken as not more than
24,000 pst Alternately, the tensile properties may be
established as follows

Perform all tensile tests prescribed by API Standard
SLX, except that the number of such tests shall be as
follows

Number of Tensile Tests—All Sizes
Lot of

10 fengths or less
11 to 100 lengths

1 Set of tests from each length

1 Set of tests for each 5 lengths,
but not less than 10

1 Set of tests for each 10 lengths,
but not less than 20

Over 100 lengths

All test specimens shall be selected at random

If the yield-tensile ratio exceeds 85, the pipe shall
not be used except as provided in 811 252

H S Value For pipe of unknown specification, the
yield strength, to be used as S in the formula of 841 1,
in lieu of the specified minimum yield strength shall be
24,000 ps1, or determined as follows

Determine the average value of all yield strength
tests for a umform lot The value of § shall then be
taken as the lesser of the following

(1) 80% of the average value of the yield strength
tests

(2) The minimum value of any yeld strength test,
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provided, however, that tn no case shall § be taken as
greater than 52,000 psi

I Hydrostatic Test New or used pipe of unknown
specification and all used pipe the strength of which 1s
impaired by corrosion or other deterioration, shall be
re-tested hydrostatically either length by length in a
mull type test or in the field after installation before
being placed 1n service, and the test pressure used shall
establish the maximum allowable operating pressure
subject to limitations described in 841 14 (a) and (b)

81126 Reuse of Cast Iron Pipe or Ductile Iron Pipe

811 261 The removal of a portion of an existing line of
unknown specifications and the reuse of the pipe in the
same line or 1n a line operating at the same or lower
pressure 1s permitted provided careful inspection indicates
that the pipe 1s sound, permits the makeup of tight joints,
and has an actual net wall thickness equal to or exceeding
the requirements of 842 14 or 842 214, whichever 1s
apphcable The pipe shall be leak tested in accordance
with 841 43 or 841 44

811262 Used pipe of known specifications may be
reused 1n accordance with the provisions of 842 | or 842 2
provided a careful inspection indicates the pipe 1s sound
and permits the makeup of tight joints

811.27  Qualification of Plastic Piping Materials

811 271 In addition to the provisions of 811 21 the
specific plastic pipe, tubing or fitting to be used shall be
thoroughly investigated by the user and matenal service-
ability determined for the conditions anticipated The
selected material shall be adequately resistant to the hquids
and chemical atmospheres which may be encountered

811.272 When plastic pipe, tubing or fittings of different
matenal specifications are joined together, a thorough
investigation shall be made to determine that the matenals
are compatible with each other

811.28 Reuse of Plastic Piping
Used plastic pipe and tubing of known specifications and
dimensions that has been used 1n natural gas service only
may be reused provided that

(a) It meets the requirements of ASTM D 2513 for
new thermoplastic pipe or tubing, or ASTM D 2517 for
for new thermosetting pipe

(b) A careful inspection indicates that it 1s free of
visible defects

(c) It 1s installed and tested in accordance with the
requirements of this Code for new pipe
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812 MARKING.

812.1 All valves, fittings, flanges, bolting, pipe and
tubing, shall be marked 1n accordance with the marking
sections of the standards and spectfications to which
reference 1s made n this Code, or in accordance with
the requirements of MSS SP-25, Standard Marking Sys-
tem for Valves, Fittings, Flanges and Umons of the
Manufacturers Standardization Society of the Valve and
Fittings Industry

812.2 Duie stamping, if used, shall be done with dies
having blunt or rounded edges to minimize stress con-
centrations

813 MATERIAL SPECIFICATIONS.

813.1 Standard specifications for various matenals
are listed 1n Appendices A and B

813.2 Cold expanded pipe shall meet the mandatory
requirements of API Standard SLX

813 3 All thermoplastic pipe, tubing, fittings and cements
used 1n constructing gas piping systems shall conform to
ASTM Specification D 2513 and shall be produced 1n ac-
cordance with the in-plant quality control program recom-
mended by the Plastics Pipe Institute and dated January
12, 1966

813 4 All reinforced thermosetting plastic pipe, tubing,
fittings and adhesives used in constructing gas piping
systems shall conform to ASTM Specification D 2517

814 MATERIALS FOR USE IN COLD CLI-
MATES. Some of the materials conforming to specifi-
cations approved for use under this Code may not have
properties suitable for the lower portion of the tempera-
ture band covered by this Code Engineers are cautioned
to give attention to the low-temperature properties of
the matenals used for facihities to be exposed to un-
usually low ground temperatures or low atmospheric
temperatures

815 EQUIPMENT SPECIFICATIONS. Except for
the piping components and structural materials hsted
in Appendices A and B, 1t 1s not intended to include
in this Code complete specifications for equipment
However, certain details of design and fabrication nec-
essarily refer to equipmgnt such as pipe hangers, vibra-
tion dampeners, electrical facilities, engines, compres-
sors, etc Partial specifications for such equipment items
are given heren, particularly if they affect the safety
of the piping system 1n which they are to be installed
In other cases where the Code gives no specifications for
the particular equipment item, the intent is that the
safety provisions of the Code shall govern insofar as
they are applicable, and in any case the safety of equip-
ment installed 1n a piping system shall be commensurate
with that of other parts of the same system

16
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CHAPTER 11

WELDING

820 WELDING.
821 GENERAL.

821.1 Ths chapter concerns the arc and gas welding
of pipe joints 1n both wrought and cast steel matenals,
and more specifically covers butt joints in pipe, valves,
flanges and fitungs, and fillet welded joints i pipe
branches, shp-on flanges, socket weld fittings, etc, as
applied 1n pipehines and connections to apparatus or
equpment When valves or equpment are furmshed
with welding ends suitable for welding directly into a
pipeline, the design, composition, welding, and stress
relief procedures must be such that no sigmficant dam-
age will be likely to result from the welding or stress
relieving operation  This chapter does not apply to the
welding of longitudmnal joints mn the manufacture of

pipe

8212 These standards apply to manual shielded metal
arc and gas welding, automatic submerged arc welding,
and for other manual and automatic welding where
apphcable

202.1 821.3 Each utility shall establish and qualfy
a welding procedure for sound and ductile welds In ap-
plying these standards, the welder 1s required to quahfy
under the procedure employed These standards establish
the groupings of materials that can be welded under a pro-
cedure which has been qualified with any one of the
materials included in the group The changes 1n ma-
tenial, filler metal, process or procedure that require
requalification of either welding procedure or welder
are set out 1n 824 21 (a), (b), and (c)

821.4 The standards of quality for pipelimes and
mains to operate at 20% or more of the specified min:-
mum yield strength are established under section 829,
“Standards of Acceptability” and the methods of non-
destructive and destructive examination are set out.

821.5 All the welding done under the standards of
this Code shall be performed under a specification which
at least embodies the requirements of this Code Ex-

ample of such specification 1s API Standard 1104, “A
Standard for Field Welding of Pipe Lines ”

821 6 Prior to welding 1n or around a structure or area
containing gas facilities, a thorough check shall be made to
determine the possible presence of a combustible gas mix-
ture Welding shall begin only when safe conditions are
indicated

8217 Welding Terms Definitions pertaiming to welding
as used 1n this Code conform to the standard defimitions
established by the American Welding Society and contained
in AWS publication, “AWS Definitions Welding and Cut-
ting,” AWS A3 0

822 TYPES OF WELDS.

822.1 Butt Welds. Butt joints may be of the single
Vee, double Vee, or other suitable type of groove.
Joint designs shown 1n Figure 823-A or applicable com-
binations of these joint design details are recommended
See Figure 823-B for acceptable preparation for butt
welding of pieces of unequal thickness

822.2 Fillet Welds. Fillet welds may be concave
to shghtly convex The size of a fillet weld 1s stated as
the leg length of the largest inscribed right 1sosceles tn-
angle as shown in Figure 823-C

822.3 Seal Welds. Seal welding shall be done by
qualified welders Seal welding of threaded jomnts 1s
permitted but the seal welds shall not be considered as
contributing to the strength of joints

823 PREPARATION FOR WELDING.

823.1 Butt Welds.

(a) The welding surfaces shall be clean, and free of
material that may be detrimental to the weld

(b) Welding Groove Details End preparation as
given 1n Figure 823-A represents present acceptable
practice

(¢) Pipe Alhignment The ends of pipe to pipe, or
pipe to fitting joints shall be aligned as accurately as

17
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practicable giving consideration to existing commercial
tolerances on pipe diameters, pipe wall thickness and
out of roundness. Alignment shall provide the most
favorable condition for the deposition of the root bead
and shall be preserved during welding of the root bead.

(d) Root opening of the joint shall be as given in
the Procedure Specification employed.

823.2 Fillet Welds. Minimum dimensions for fillet welds
used in the attachment of slip-on flanges, and for
socket welded joints, are shown in Figure 823-C. Similar
minimum dimensions for fillet welds used in branch con-
nections are shown in Figures 831-B and 831-C.

824 QUALIFICATION OF PROCEDURES AND
WELDERS. '

207 WELDER QUALIFICATION.

824.1 Requirements for Qualification of Proce-

dures and Welders on Piping Systems Operating

at Hoop Stresses of Less Than 20% of the Speci-

fied Minimum Yield Strength.

824.11 Welders whose work is limited to the appli-
cation of the oxy-acetylene or manual arc welding proc-
esses on piping operating at hoop stresses of less than
20% of the specified minimum yield strength, shall be
qualified under any of the references given in 824.21
or in accordance with Appendix G of this Code.

824.2 Requirements for Qualification of Proce-
dures and Welders on Pipelines to Operate at
Hoop Stresses of 20% or More of the Specified
Minimum Yield Strength.

824.21 Welding procedures and welders performing
work under this classification must be qualified under
one of the following standards:
(a) ASME Boiler and Pressure Vessel Code, Section IX.
(b) API Standard 1104, “Standard for Welding Pipe
Lines and Related Facilities.”

824.22 When welders qualified under API Standard
1104 are employed on compressor station piping, their
qualifying test shall have been based upon the guided
bend test.

824.23 Variables Requiring Separate Qualification
of Welding Procedure and Welders. The references
given in 824.21 (a) and (b) contain sections entitled
“Essential Variables™ applicable to welding procedures
and also to welders. These shall be followed except
that for the purposes of this Code all carbon steels
which have a carbon content not exceeding 0.32%
by ladle analysis, and a carbon equivalent (C + % Mn)
not exceeding 0.65% by ladle analysis, are considered
to come under material grouping P1. Alloy steels having

18

weldability characteristics demonstrated to be similar to
these carbon steels shall be welded, preheated and stress
relieved as prescribed herein for such carbon steels. Other
alloy steels shall be welded, preheated, and stress relieved
as prescribed in ASME Boiler and Pressure Vessel Code,
Section VIII and [X.

824.24 Welder Requalification Requirements. Welder
requalification tests shall be required if there is some
specific reason to question a welder’s ability or the
welder is not engaged in a given process of welding
(i.e., arc or gas) for a period of six months or more.

207.1 No welder shall be used on pipelines or mains
that operate or are intended to be operated at hoop
stresses of 20% or more of the specified minimum yield
strength, unless qualified within the preceding year.

824.25 Qualification Records. Records of the tests
that establish the qualification of a welding procedure
shall be maintained as long as that procedure is in use.
The operating company or contractor shall, during the
construction involved, maintain a record of the welders
qualified, showing the date and results of tests.

825 WELDING PROCEDURE—GENERAL.

825.1 The welding procedure followed during the
qualifying tests shall be recorded in detail, and shall be
adhered to during subsequent construction.

825.2 Welding shall not be done when the quality of
the completed weld would be likely to be impaired by
the prevailing weather conditions including, but not
limited to, airborne moisture, blowing sand, or high
wind. Wind shields may be used.

826 PREHEATING. -

202.1 826.1 Carbon steels having a carbon content
in excess of 0.32% (ladle analysis) or a carbon equiva-
lent (C + ¥4 Mn) in excess of 0.65% (ladle analysis)
shall be preheated as prescribed in ASME Boiler and Pres-
sure Vessel Code, Section VIII Preheating also is required
for steels having lower carbon or carbon equivalent, when
conditions exist that either limit the welding technique
that can be used, or that tend to adversely affect the
quality of the weld.

826.2 When welding dissimilar materials having dif-
ferent preheating requirements, the material requiring
the higher preheat shall govern.

826.3 Preheating may be accomplished by any suit-
able method, provided that it is uniform and that the
temperature does not fall below the prescribed minimum
during the actual welding operations.

826.4 The preheating temperature shall be checked
by the use of temperature indicating crayons, thermo-
couple pyrometers or other suitable method to assure
that the required preheat temperature is obtained prior
to and maintained during the welding operation.
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827 STRESS RELIEVING.

202.1 827.1 Carbon steels having a carbon content

1n excess of 0 32% (ladle analysts) or a carbon equiva-

lent (C + Y4 Mn) 1n excess of 0 65% (ladle analysis)
shall be stress relieved as prescnibed in ASME Boiler and
Pressure Vessel Code, Section VIII Stress relieving also
1s required for steels having lower carbon or carbon equiva-
lent when adverse conditions exist which too rapidly cool
the weld

827.2 Welds 1n all carbon steels shall be stress re-
lieved when the wall thickness exceeds 1% inches

827.3 When the welded joint connects parts that are
of different thicknesses but of similar matenals, the
thickness to be used m applying the rules in 827 1 and
827 2 shall be

(a) The thicker of the two pipes joined

(b) The thickness of the pipe run or header in case
of branch connections, shp-on flanges or socket weld
fittings

827.4 In welds between dissimilar mater:als, if either
material requires stress relieving, the joint shall require
stress rehieving

827.5 All welding of connections and attachments
shall be stress relieved when the pipe 1s required to be
stress relieved by the rules of 827 3 with the following
exceptions

(a) Fillet and groove welds not over 4 inch n size
(leg) that attach connections not over 2-inch pipe size

(b) Fillet and groove welds not over 4 inch
groove size which attach supporting members or other
non-pressure attachments

827.6 Stress Relieving Temperature.

(a) Stress relieving shall be performed at a tempera-
ture of 1100 F or over for carbon steels, and 1200 F
or over for ferntic alloy steels The exact temperature
range shall be stated in the procedure specification

(b) When stress relieving a joint between dissimilar
metals having different stress relieving requirements,
the material requiring the higher stress relieving tem-
perature shall govern

(c) The parts heated shall be brought slowly to the
required temperature and held at that temperature for
a period of time proportioned on the basis of at least
1 hour per inch of pipe wall thickness, but 1n no case
less than 4 hour, and shall be allowed to cool slowly
and umformly

827.7 Methods of Stress Reheving.
(a) Heating the complete structure as a umt

(b) Heating a complete section containing the weld
or welds to be stress relieved before attachment to other
sections of work

(c) Heating a part of the work by heating slowly a
circumferential band containing the weld at the center
The width of the band which 1s heated to the required
temperature shall be at least 2 inches greater than the
width of the weld reinforcement Care should be used
to obtain a umform temperature around the entire cir-
cumference of the pipe The temperature shall dimmish
gradually outward from the ends of this band

(d) Branches, or other welded attachments for
which stress rehef 1s required, may be locally stress
relieved by heating a circumferential band around the
pipe on which the branch or attachment 1s welded with
the attachment at the middle of the band The width
of the band shall be at least 2 inches greater than the
diameter of the weld joining the branch or attachment
to the header The entire band shall be brought up to
the required temperature and held for the time specified

827.8 Equipment for Local Stress Relieving.

(a) Stress relieving may be accomplished by elec-
tric induction, electric resistance, fuel-fired ring burners,
fuel-fired torch or other suitable means of heating pro-
vided that a uniform temperature 1s obtained and main-
tained during the stress relieving

(b) The stress rehieving temperature shall be checked
by the use of thermocouple pyrometers or other suitable
equipment to be assured that the proper stress relieving
cycle has been accomphished

828 WELDING INSPECTION AND TESTS

206 WELD INSPECTION.

202.1 828.1 Inspection of Welds on Piping Sys-
tems Intended to Operate at Less Than 20% of the
Specified Minimum Yield Strength. The quality of
welding shall be checked visually on a sampling basis,
and 1f there 1s any reason to beheve that the weld 1s defec-
tive, 1t shall be removed from the line and tested 1n
accordance with the specification or 1t may be subject to
a non-destructive test as out-lined 1n 828 2

828.2 Inspection and Tests of Welds on Piping
Systems Intended to Operate at 20% or More of
the Specified Minimum Yield Strength.
206.1 On pipelines or mains operating or intended to
be operated at hoop stresses of 20% or more of the
specified minimum yield strength, the quality of welding
shall be checked by non-destructive testing including vis-
ual inspection or by destructive testing to determine that
the welds conform to the standards of acceptability of
this order

The extent of weld inspection shall be sufficient to
establish that the performance of each welder 1s sampled
The following minimum 1nspections shall be made
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100% of welds at tie-1ns

100% of welds at river, highway and railroad crossings
100% of welds at taps to pipeline

100% of welds which contain repaired areas

30% of welds in Class 3 and Class 4 locations

20% of welds 1n Class 1 and Class 2 locations

A record shall be made of the results of the tests and

the method employed

(a) Non-destructive testing may consist of radio-
graphic examination, magnetic particle testing, or other
acceptable methods The trepanming method of non-
destructive testing 1s prohibited

(b) When radiographic examination 1s employed,
the procedure set forth in API Standard 1104 (Stand-

ard for Field Welding of Pipe Lines) shall be followed,
and the number and location of welds examined shall
be at the discretion of the operating company

(c¢) To be acceptable, completed welds which have
been removed for inspection shall successfully meet the
testing requirements outlined under the welder quahfi-
cation procedure, and in addition, shall meet the stand-
ards of acceptability contained in 829
829 STANDARDS OF ACCEPTABILITY OF
WELDS ON PIPELINES INTENDED TO OPER.
ATE AT 20% OR MORE OF THE SPECIFIED

MINIMUM YIELD STRENGTH.
829.1 Inadequate Penetration and Incomplete

Fusion. Any individual inadequate penetration or
incomplete fusion shall not exceed 1 inch 1n length In
any 12-inch length of weld, the total length of inad-
equate penetration or incomplete fusion shall not exceed
1 mch The total length of the inadequate penetration
or incomplete fusion in any two succeeding 12-inch
lengths shall not exceed 2 inches and individual defects
shall be separated by at least 6 inches of sound weld
metal

829.2 Burn-Through Areas. Any individual burn-
through area shall not exceed %2 inch 1n length In any
12-1nch length of weld, the total length of burn-through
area shall not exceed 1 inch The total length of burn-
through area in any two succeeding 12-inch lengths
shall not exceed 2 inches, and individual defects shall
be separated by at least 6 inches of sound weld metal

829.3 Elongated Slag Inclusions. Any elongated
slag inclusion shall not exceed 2 inches 1n length or
inch in width In any 12-inch length of weld, the total
length of elongated slag inclusions shall not exceed
2 inches The total length of elongated slag inclusions
In any two succeeding 12-inch lengths, shall not exceed
4 inches, and mdividual defects shall be separated by
at least 6 inches of sound weld metal Parallel slag
lines shall be considered as individual defects if they
are wider than %2 inch

829.4 Isolated Slag Inclusions. The maximum
width of any isolated slag inclusion shall not exceed
Y8 inch In any 12-inch length of weld, the total length
of 1solated slag inclusions shall not exceed V2 inch, nor
shall there be more than four 1solated slag inclusions
of the maximum width of & inch n this length Any
two such inclusions shall be separated by 2 inches of
sound weld metal In any 24-inch length of weld, the
total length of 1solated slag inclusions shall not exceed

one inch
829.5 Gas Pockets. The maximum dimensions of

any individual gas pocket shall not exceed ¢ inch
Maximum distribution of gas pockets shall not exceed
that shown 1n Figs 10and 11of API Standard 1104
829.6 Cracks. No welds containing cracks, regard-
less of size or location shall be acceptable until such
welds have been repaired in conformance with 829 9
829.7 Accumulation of Discontinuities. Any ac-
cumulation of discontinuities having a total length of
more than 2 inches in a weld length of 12 inches 1s
unacceptable Any accumulation of discontinuities
which total more than 10% of the weld length of a
jont 1s unacceptable

829.8 Underecutting. Undercutting adjacent to the
cover bead on the outside of the pipe shall not exceed
15 inch i depth and 2 inches in length Undercutting
adjacent to the root bead on the inside of the pipe shall
not exceed 2 inches 1n length

202.1 829.9 Repair of Defects.

(a) Except as provided in (g) below, defective
welds shall be repaired or removed from the pipeline
at the request of the company representative The com-
pany may authornize repairs of defects in the root and
filler beads, but any weld that shows evidence of repair
work having been done without authorization by the
company may be rejected

(b) Minor cracks 1n the surface and filler beads may
be repaired when so authorized by the company, but
any crack penetrating the root bead or the second bead
shall be cause for complete rejection of the weld The
entire weld shall then be cut from the pipe line and
replaced Minor cracks shall be defined as cracks
visible 1n the surface bead and not over 2 inches in
length

(c) Before repairs are made, tnjurious defects shall
be removed by chipping, grinding, or oxygen gouging to
clean metal All slag and scale shall be removed by

wire brushing
(d) It 1s required that all such areas be preheated

before the repair weld 1s started

(e) Repaired areas shall be carefully mnspected and
radiographed when considered necessary

(f) No further repairs shall be allowed in repatred

areas
(g) Repairs may be made to pin holes and under-

cuts 1n the final bead without authorization, but must
meet with the approval of the company
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CHAPTER 1III

PIPING SYSTEM COMPONENTS
AND
FABRICATION DETAILS

830 PIPING SYSTEM COMPONENTS AND FAB-
RICATION DETAILS.

830.1 General.

The purpose of this chapter 1s to provide a set of
standards for piping systems covering

(1) Specifications for, and selection of, all items and
accessortes entering into the piping system, other than
the pipe itself

(2) Acceptable methods of making branch connec-
tions

(3) Provisions to be made to care for the effects of
temperature changes

(4) Approved methods for support and anchorage
of piping systems, both exposed and buried

This chapter does not include

(a) Pipe matenals (see Chapter I)

(b) Welding procedures (see Chapter II)

(c) Design of pipe (see Chapter 1V)

(d) Installation and testing of piping systems (see
Chapter 1V)

831 PIPING SYSTEM COMPONENTS.

All components of piping systems, including valves,
flanges, fittings, headers, special assemblies, etc, shall
be designed to withstand operating pressures, and other
specified loadings, with umit stresses not in excess of
those permutted for comparable material i pipe 1n the
same location and type of service Components shall
be selected that are designed to withstand the field test
pressure to which they will be subjected, without failure
or leakage, and without impairment of their service-
ability

831.1 Valves.

831 11 Valves shall conform to USA Standards govern-
ing minimum wall thickness and dimensions and shall be
used only 1n accordance with the service recommendation
of the manufacturer
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(a) Valves manufactured in accordance with standards
hsted 1in this paragraph may be used in accordance with
pressure-temperature ratings contained in these standards

USAS B16 5§ —Steel Pipe Flanges and Flanged Fittings

APl 6D —Specification for Steel Gate, Plug and
Check Valves for Pipeline Service

MSS SP-44 —Steel Pipe Line Flanges

MSS SP-52 —Cast Iron Pipe Line Valves

USAS B16 24 —Brass or Bronze Flanges and Flanged
Fittings
(b) Valves having shell (body, bonnet, cover and/or
end flange) components made of cast ductile iron n
comphliance with ASTM Specifications A 395 or A 445 and
having dimensions conforming to USAS Bl61, Bl162,
B16 5 or API 6D may be used at pressures not exceeding
80 per cent of the pressure ratings for comparable steel
valves at their hsted temperature provided the adjusted
service pressure does not exceed 1000 psi and welding 1s
not employed on any ductile iron component in the fabn-
cation of the valve shells or their assembly as a part of the
piping system
(c) Valves having pressure containing parts constructed
of ductile 1iron shall not be used in the gas piping compo-
nents of compressor stations

83112 Threaded valves shall be threaded according to
the USA Standard Pipe Threads ( USAS B2 1) or API
Specification for Line Pipe (5L) or API Specification for
Wellhead Equipment (6A)

831 13  Pressure-reducing devices shall conform to the
requirements of this code for valves in comparable service
conditions

831.2 Flunges.

831 21
(a) The dimensions and dnlhng for all hine or end
flanges shall conform to the following standards
USAS B16 Series—(For Iron and Steel)

Flange Types and Facings
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MSS SP-44 —Steel Pipe Line Flanges

Appendix | -~Light-Weight Steel Flanges

USAS B16 24 —Brass or Bronze Flanges and Flanged

Fittings

Flanges cast or forged integral with pipe, fittings or valves
will be permitted in sizes and for the maximum service
rating covered by the Standards histed above, subject to
the facing, bolting and gasketing requirements of this
paragraph and 831 22 and 831 23

(b) Threaded companion flanges which comply with
the B16 group of USA Standards will be permitted 1n sizes
and for maximum service ratings covered by these standards

(¢) Lapped flanges will be permitted in sizes and pres-
sure standards established in the USA Standard USAS
Bl65

(d) Shp-on welding flanges will be permitted 1n sizes
and pressure standards established in USA Standard USAS
B16 5 and MSS SP-44 Shp-on flanges of rectangular section
may be substituted for hubbed ship-on flanges provided the
thickness 1s increased as required to produce equivalent
strength as determined by calculations made 1n accordance
with Section VIII, Unfired Pressure Vessels, of the ASME
Boiler and Pressure Vessel Code

(e) Welding neck flanges will be permitted in sizes and
pressure standards established in USA Standard USASB16 5
and MSS SP-44 The bore of the flange should correspond
to the inside diameter of the pipe used For permissible
welding end treatment see Fig 823-B

(f) Cast 1ron, ductile ron and steel flanges shall have
contact faces fimished in accordance with MSS Standard
Finishes for Contact Faces of Connecting-End Flanges of
Ferrous Valves and Fittings, SP-6

(g) Nonferrous flanges shall have contact faces finished
in accordance with USA Standard USAS B16 24

(h) 25 ps1 and Class 125 cast iron integral or threaded
companion flanges may be used with a full-face gasket or
with a flat ring gasket extending to the inner edge of the
bolt holes When using a full-face gasket, the bolting may
be of alloy steel (ASTM A-193) When using a nng gasket,
the bolting shall be of carbon steel equivalent to ASTM
A-307, Grade B, without heat treatment other than
stress relief

(1) When bolting together two Class 250 integral
or threaded companion cast iron flanges, having 1/16 inch
raised faces, the bolting shall be of carbon steel equivalent
to ASTM A-307 Grade B, without heat treatment other
than stress rehef

(0) 150 psi steel flanges may be bolted to Class 125
cast 1ron flanges When such construction 1s used, the
1/16 inch raised face on the steel flange shall be removed
When bolting such flanges together using a flat ring gasket
extending to the inner edge of the bolt holes, the bolting

shall be of carbon steel equivalent to ASTM A-307, Grade
B, without heat treatment other than stress relief When
bolting such flanges together using a full-face gasket, the
bolting may be alloy steel (ASTM A-193)

(k) 300 ps: steel flanges may be bolted to Class 250
cast iron flanges Where such construction 1s used, the bolt-
ing shall be of carbon steel, equivalent to ASTM A-307
Grade B, without heat treatment other than stress relief
Good practice indicates that the raised face on the steel
flange should be removed, but also in this case, bolting
shall be of carbon-steel equivalent to ASTM A-307
Grade B

(1) Forged steel welding neck flanges having an out-
side diameter and drilling the same as USA Standard USAS
B16 1, but with modified flange thicknesses, hub dimen-
sions, and special facing details, may be used to bolt against
flat faced cast iron flanges and operate at the pressure-
temperature ratings given 1n USA Standard USAS B16 |
Class 125 Cast Iron Pipe Flanges, provided

1 The mimimum flange thickness “T" 1s not less
than that specified in Appendix I for sizes 6 inch and larger

2 Flanges are used with non-metallic full face gas-
kets extending to the perniphery of the flange

3 Thedesign has been proved by test to be suitable
for the ratings

(m) Flanges made of nodular cast iron shall con-
form to material specifications and dimenstonal stand-
ards listed 1in Paragraph 831 11(b) and shall be subject
to all service restrictions as outhned for valves in that
paragraph The bolting requirements for nodular cast
iron flanges shall be the same as for carbon and low-
alloy steel flanges as listed 1n Paragraph 831 22

831.22 Bolung

(a) For all flange joints, the bolts or stud-bolts used
shall extend completely through the nuts

(b) For all flange joints other than described 1n
831 21 (h), (1), (4), and (k), the bolting shall be made of
alloy steel conforming to ASTM Specification A 193,
A 320 or A 354, or of heat treated carbon steel conform-
ing to ASTM Specification A 449, except that bolting for
USA Standard 150 and 300 flanges at temperatures between
minus 20 F and 450 F may be made of Grade B of ASTM
A 307

(c) Alloy-steel bolting material conforming to
ASTM A 193 or ASTM A 354 shall be used for insulat-
ing flanges if such bolting 1s made ¥ inch undersized

(d) The matenals used for nuts shall conform with
ASTM Specifications A 194 and A 307 A 307 nuts
may be used only with A 307 bolting
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(e) All carbon- and alloy-steel bolts, stud-bolts, and
their nuts shall be threaded in accordance with the fol-
lowing thread series and dimension class as required by
USA Standard USAS B1 |
Carbon Steel—All carbon-steel bolts and stud-bolts
shall have coarse threads, Class 2A dimensions and
their nuts, Class 2B dimensions
Alloy Steel—All alloy-steel bolts and stud-bolts of 1
inch and smaller nominal diameter shall be of the
coarse-thread series, nommnal diameters 1% inch and
larger shall be of the 8-thread series Bolts and stud-
bolts shall have a Class 2A dimension, and their nuts
shall have Class 2B dimension

(f) Bolts shall have USA Standard regular square heads
or heavy hexagonal heads and shall have USA Standard
heavy hexagonal nuts conforming to the dimensions of
USA Standard USAS B182 1 and BI1822

(g) Nuts cut from bar stock in such a manner that
the axis will be parallel to the direction of rolling of the
bar may be used 1n all sizes for joints in which one or
both flanges are cast iron and for joints with steel
flanges wliere the pressure does not exceed 250 psig
Such nuts shall not be used for joints i which both
flanges are steel and the pressure exceeds 250 psig
except that, for nut sizes ¥2 inch and smaller, these
hmitations do not apply

831.23 Gaskets

(a) Matenal for gaskets shall be capable of with-
standing the maximum pressure and of mantaining its
physical and chemical properties, at any temperature to
which it might reasonably be subjected 1n service

(b) Gaskets used under pressure and at tempera-
tures above 250 F shall be of non-combustible ma-
terial Metallic gaskets shall not be used with 150 1b
standard or lighter flanges

(c) Asbestos composition gaskets may be used as
permitted in the USA Standard Steel Pipe Flanges and
Flanged Fittings (USASB16 5) This type of gasket may
be used with any of the various flange facings except small
male and female, or small tongue and groove

(d) The use of metal or metal-jacketed asbestos gas-
kets (either plain or corrugated) 1s not lmited as to
pressure provided that the gasket matenal 1s suitable
for the service temperature These types of gaskets are
recommended for use with the small male and female
or the small tongue and groove facings They may also
be used with steel flanges with any of the following
facings lapped, large male and female, large tongue
and groove, or raised face

(e) Full-face gaskets shall be used with all bronze
flanges, and may be used with 25 pst or Class 125 cast
ron flanges Flat ning gaskets with an outside diameter
extending to the inside of the bolt holes may be used
with cast iron flanges, with raised face steel flanges, or
with lapped steel flanges

(f) In order to secure higher unit compression on
the gasket, metallic gaskets of a width less than the full
male face of the flange may be used with raised face,
lapped or large male and female facings Width of
gasket for small male and female or for tongue and
groove joints shall be equal to the width of the male
face or tongue

(g) Rings for nng joints shall be of dimensions es-
tablished in USAS B16 20. The matenal for these rngs
shall be suitable for the service conditions encountered
and shall be softer than the flanges

(h) The nsulating material shall be suitable for the
temperature, moisture and other conditions where 1t
will be used

831.3 Fittings Other Than Valves and Flanges.

831.31 Standard Futings

(a) The mimmum metal thickness of flanged or thread-
ed fittings shall not be less than specified for the pressures
and temperatures 1n the applicable USA Standards or the
MSS Standard Practice

(b) Steel butt-welding fittings (not flanged) shall com-
ply with the USA Standard Steel Butt-Welding Fittings
(USAS B16 9) and shall have pressure and temperature rat-
ings based on stresses for pipe of the same or equivalent
material To insure adequacy of fitting design, the actual
bursting strength of fittings shall at least equal the com-
puted bursting strength of pipe of the designated matenal
and wall thickness Mill hydrostatic testing of factory made
steel butt-welding fittings is not required, but all such fit-
tings shall be capable of withstanding a field test pressure
equal to the test pressure established by the manufacturer,
without failure or leakage, and without impairment of their
serviceability

(c) Steel socket-welding fittings shall comply with
USA Standard Steel Stocket-Welding Fittings(USASB16 11)

(d) Thermoplastic fittings shall comply with ASTM
Specification D 2513

(e) Reinforced thermosetting plastic fittings shall com-
ply with ASTM Specification D 2517

83132 Special Fittings, When special cast, forged,
wrought, or welded fittings are required to dimensions
differing from those of regular shapes specified 1n the ap-
plicable USA and MSS Standards, the provisions of 807
shall apply

831.33 Branch Connections

(a) Welded branch connections on steel ptpe must
meet the design requirements of 831 4 and 831 5

(b) Threaded taps 1n cast iron pipe are permitted,
without reinforcement, to a size not more than 25% of
the nominal diameter of the pipe, except that 1% inch
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taps are permitted in 4 inch pipe Larger taps shall be
covered by a reinforcing sleeve

(¢) Threaded taps in ductile iron pipe are permitted
without reinforcement to a size not more than 25 per cent
of the nominal diameter of the pipe. Consideration shall
be mven to pipe wall thickness and tap size to insure serv-
iceable threaded connections Service conditions should
indicate the extent of full-thread engagement necessary and
the necessity for use of outside-sealing service connections,
tapping saddles, or other fixtures To facilitate checking
the number of threads for taps of vartous sizes in different
pipe thicknesses, appropriate tables are provided in the
Ductile Iron Pipe Standard USAS A2l 52 Full engage-
ment of at least two threads 1s required.

(d) Mechanical fitings may be used for making hot
taps on pipelines and mains, provided they are designed
for the operating pressure of the pipeline or main, and
are suitable for the purpose

831.34 Special Components Fabricated by Welding

(a) This section covers piping system components
other than assemblies consisting of standard pipe and
fitungs joined by circumferential welds

(b) All welding shall be performed using procedures
and operators that are qualified 1in accordance with the
requirements of 824

(c) Branch connections shall meet the design re-
quirements of 831.4, 831.5 and 8316

(d) The design of other components shall be in
accordance with recogmzed engineering practice and
applicable requirements of this Code, When the strength
of such components cannot be computed or deterrned
with reasonable accuracy under the provisions of this
Code, the allowable working pressure shall be estab-
hished as prescribed by Par UG-101, Section VIII,
ASME Boiler and Pressure Vessel Code

(e) Prefabricated units, other than regularly manu-
factured butt-welding fitings, which employ plate and
longitudinal seams as contrasted with pipe that has been
produced and tested under one of the specifications
listed 1n this Code, shall be designed, constructed and
tested under requirements of the ASME Boiler and
Pressure Vessel Code It 1s not intended to apply ASME
Code requirements to such partial assemblies as spht
rings or collars or other field welded details.

(f) Orange-peel bull plugs and orange-peel swages
are prohibited on systems operating at stress levels of
20% or more of the specified mimmum yield strength
of the pipe matenal Fish tails and flat closures are
permitted for 3 inch diameter pipe and smaller, oper-
ating at less than 100 ps1  Fish tails on pipe larger than
3 inch diameter are prohibited Flat closures larger than
3 inch diameter shall be designed according to Section
VIII, Unfired Pressure Vessels, of the ASME Boiler and
Pressure Vessel Code

(g) Every prefabricated unit produced under this
section of the Code shall successfully withstand a pres-
sure test without failure, leakage, distress or distortion
other than elastic distortion, at a pressure equal to the
test pressure of the system 1n which 1t 1s installed, either
before installation or during the system test When such
units are to be installed 1n existing systems, they shall
be pressure tested before installation, if feasible, other-
wise, they shall withstand a leak test at the operating
pressure of the line

831.4 Reinforcement of Welded Branch Con-
nections.

831.41 General Requirements All welded branch
connections shall meet the following requirements

(a) When branch connections are made to pipe in
the form of a single connection or 1n a header or mani-
fold as a series of connections, the design must be
adequate to control the stress levels in the ptpe within
safe hmits The construction shall take cognizance of
the stresses 1n the remainming pipe wall due to the open-
ing n the pipe or header, the shear stresses produced
by the pressure acting on the area of the branch open-
ing, and any external loadings due to thermal move-
ment, weight, vibration, etc The following parageaphs
provide design rules for the usual combinations of the
above loads, except excessive external loads

(b) The reinforcement required 1n the crotch section
of a welded branch connection shall be determined by
the rule that the metal area available for reinforcement
shall be equal to or greater than the required area as
defined tn this paragraph as well as in Appendix E and
Figure 831-A

(c) The required cross-sectional area A 1s defined
as the product of d times ¢

AR = d)(f

where, d = the length of the fimshed opening 1n the
header wall measured parallel to the axis of the run

t = the nominal header wall thickness required by
Section 841 1 of this Code for the design pressure and
temperature

When the pipe wall thickness includes an allowance
for corrosion or erosion, all dimensions used shall be
those that will result after the anticipated corrosion or
eroston has taken place.

(d) The area available for reinforcement shall be the
sum of,

(1) The cross sectional area resulting from any
excess thickness available 1n the header thickness (over
the mimmum required for the header as defined n
831 41 [c] above) and which lies within the reinforce-
ment area as defined in 831 41 (e) below

(2) The cross-sectional area resulting from any
excess thickness available 1n the branch wall thickness
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over the mimimum thickness required for the branch
and which lhes within the reinforcement area as defined
m 831 41 (e) below
(3) The cross-scctional area of all added reinforc-
ing metal which lies within the reinforcement area, as de-
fined in 831 41(e) below, including that of solid weld
metal which 1s conventionally attached to the header
and/or branch
(e) The area of remnforcement i1s shown in Figure

831-A 1n the Appendix and 1s defined as a rectangle
whose length shall extend a distance “d” on each side
of the transverse centerline of the finished opeming and
whose width shall extend a distance of 22 times the
header wall thickness on each stde of the surface of the
header wall, except that 1n no case shall it extend more
than 22 times the thickness of the branch wall from the
outside surface of the header or of the reinforcement,
if any

(f) The material of any added reinforcement shall
have an allowable working stress at least equal to that
of the header wall, except that material of lower allow-
able stress may be used if the area 1s increased 1n direct
ratio of the allowable stresses for header and reinforce-
ment material respectively

(g) The matenal used for ning or saddle reinforce-
ment may be of specifications differing from those of
the pipe, provided the cross-sectional area 1s made 1n
correct proportion to the relative strength of the pipe
and reinforcement materials at the opérating tempera-
tures and provided 1t has welding quahties comparable
to those of the pipe No credit shall be taken for the
additional strength of matenal having a higher strength
than that of the part to be reinforced

(h) When rings or saddles are used which cover the
weld between branch and header, a vent hole shall be
provided 1n the ring or saddle to reveal leakage 1n the
weld between branch and header and to provide venting
during welding and heat treating operations Vent holes
should be plugged during service to prevent crevice cor-
rosion between pipe and reinforcing member, but no
plugging matenal should be used that would be capable
of sustaiming pressure within the crevice

(1) The use of ribs or gussets shall not be considered
as contributing to reinforcement of the branch con-
nection This does not prohibit the use of nbs or
gussets for purposes other than reinforcement, such as
stiffeming

(3) The branch shall be attached by a weld for the
full thickness of the branch or header wall plus a fillet
weld “W,,” as shown 1n Figures 831-B and 831-C 1n
the Appendix The use of concave fillet welds 1s to be
preferred to further minimize corner stress concentra-
tion Ring or saddle reinforcement (Figure 831-C)
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shall be attached as shown by the figure When a full
fillet 1s not used 1t 1s recommended that the edge of the
reinforcement be relieved or chamfered at approxi-
mately 45° to merge with the edge of the fillet

(k) Reinforcement rings and saddles shall be ac-
curately fitted to the parts to which they are attached
Figures 831-C and 831-D illustrate some acceptable
forms of remforcement

(I) Branch connections attached at an angle less
than 85° to the run become progressively weaker as the
angle becomes less Any such design must be given
individual study and sufficient reinforcement must be
provided to compensate for the inherent weakness of
such construction The use of encirchng nbs to support
the flat or re-entering surfaces is permissible, and may
be included n the strength calculations The designer
1s cautioned that stress concentrations near the ends of
partial nbs, straps or gussets may defeat their reinforc-
ing value

831.42 Special Requirements In addition to the re-
quirements of 831 41, branch connections must meet
the special requirements given i the following Table
831 421

A. Smoothly contoured wrought steel tees of proven
design are preferred When tees cannot be used, the
reinforcing member shall extend around the circum-
ference of the header Pads, partial saddles, or other
types of localized reinforcement are prohibited

B. Smoothly contoured tees of proven design are
preferred When tees are not used, the remnforcing
member should be of the complete encirclement type
but may be of the pad type, saddle type, or a welding
outlet fitting

C. The reinforcement member may be of the com-
plete encirclement type, pad type, saddle type, or weld-
ing outlet fitting type The edges of reinforcement mem-
bers should be tapered to the header thickness It 1s
recommended that legs of fillet welds joimng the rein-
forcing member and header do not exceed the thickness
of the header

D. Remnforcement calculations are not required for
openings 2 inch and smaller in diameter, however, care
should be taken to provide suitable protection against
vibrations and other external forces to which these small
openings are frequently subjected.

E. All welds joining the header, branch and rem-
forcing member shall be equivalent to those shown m
Figures 831-B and 831-C
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TABLE 831.421

Reinforcement of Welded Branch Connections
Special Requirements

Ratio of Nominal Branch Diameter
to Nominal Header Diameter

Ratio of Design Hoop
Stress to Minimum

Specified Yield Strength [ ess than 50% and
in the Header 25% 2510 50% more

Less than 20% G G H
20 to 50 % I D I I H
50% and more C D E B E A E F

F. The inside edges of the fimshed opening shall,
whenever possible, be rounded to a 4 inch radwus If
the encirchng member 1s thicker than the header and 1s
welded to the header, the ends shall be tapered down
to the header thickness and continuous fillet welds
made

G. Reinforcement of openings i1s not mandatory,
however, reinforcement may be required for special
cases involving pressures over 100 psi, thin wall pipe
or severe external loads

H. If a reinforcement member 1s required, and the
branch diameter 1s such that a localized type of rein-
forcement member would extend around more than half
the circumference of the header, then a complete en-
circlement type of reinforcement member shall be used,
regardless of the design hoop stress, or a smoothly con-
toured wrought steel tee of proven design may be used

I. The reinforcement may be of any type meeting
the requirements of 831 41

831.5 Renforcement of Multiple Openings.

831.51 When two or more adjacent branches are
spaced at less than two times their average diameter (so
that their effective areas of reinforcement overlap) the
group of opemings shall be rewnforced in accordance
with 831 4 The reinforcing metal shall be added as a
combmed reinforcement, the strength of which shall
equal the combined strengths of the reinforcements that
would be required for the separate opemings In no
case shall any portion of a cross-section be considered
to apply to more than one opening, or be evaluated
more than once 1n a combined area

831.52 When more than two adjacent openings are
to be provided with a combined reinforcement, the
mimimum distance between centers of any two of these
openings shall preferably be at least 1% times their
average diameter, and the area of reinforcement be-
tween them shall be at least equal to 50% of the total
required for these two openings on the cross-section
being considered

831.53 When two adjacent openings as considered
under 83152 have the distance between centers less
than 1¥5 times therr average diameter, no credit for re-
inforcement shall be given for any of the metal between
these two openings

831.54 Any number of closely spaced adjacent open-
ings, n any arrangement may be reinforced as if the
group were treated as one assumed opening of a di-
ameter enclosing all such openings

8316 Extruded OQutlets

(a) The rules in this paragraph apply to extruded out-

lets 1in which the reinforcement 1s integral

An extruded outlet 1s defined as an outlet 1n which
the extruded lip at the outlet has a height above the surface
of the run which 1s equal to or greater than the radius of
curvature of the external contoured portion of the outlet
e, hoz r, (See Fig 831 6 A, B, C, D and nomenclature —
Appendix F)

(b) These rules do not apply to any nozzles or branch
connections 1n which additional non-integral matenal 1s
applied 1n the form of rings, pads or saddles

(c) These rules apply only to cases where the axis of
the outlet intersects and 1s perpendicular to the axis of
the run

(d) Figure 831 6 A, B, C and D, (Appendix F ) defines
the pertinent dimensions and limiting conditions

(e) Required Area

Required Area The required area 1s defined as
A = K (t, x Dy) where K shall be taken as follows
For%greater than 0 60
K=100

For%greater than O 15 and not exceeding O 60
K=06+234

For%equal to or less than 0 15
K=070

The design must meet the cnitena that the reinforce-
ment area defined n (f) below is not less than the required
area

() Reinforcement Area

Renforcement Area The reinforcement areca shall

be the sum of areas A; + A, + A; as defined below

(1) Area A, — The area lying within the reinforce-
ment zone resulting from any excess thickness available in
the run wall 1¢e

Ay =D, (T, —1t.)

(2) Area A, — The area lying within the remforce-
ment zone resulting from any excess thickness available in
the branch pipe wall,1 ¢

Az =2L (Tb - tb)
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(3) Area A3 — The ar¢a lying within the reinforce-
ment zone resulting from any excess thickness available in
the extruded outlet lip,1¢.

Az =2r, (T, — Ty)
(g2 Reinforcement of Multiple Openings
Renforcement of Multiple Opemings The rules 1n
831.5 shall be followed except that the required area and
reinforcement area shall be as given 1n 831 6.

(h) In addition to the above, the manufacturer shall
be responsible for estabhshing and marking on the section
containing extruded outlets, the design pressure, tempera-
ture, and that such was established under provisions of
thuis Code The manufacturer’s name or trade mark shall
be marked on the section

832 EXPANSION AND FLEXIBILITY.

832.1 This section 1s applicable to above ground
piping only and covers all classes of materials permitted
by this code up to temperatures no greater than 450 F

832.2 Amount of Expansion. The thermal expan-
sion of the more common matenials used for piping
shall be determined from Table 832 21 The expanston
to be considered 1s the difference between the expansion
for the maximum expected operating temperature and
that for the expected average erection temperature For
matenials not included 1n this table, or for precise calcu-
lations, reference shall be made to authoritattive source
data, such as publications of the National Bureau of
Standards

TABLE 832.21

Thermal Expansion of Piping Materials
Carbon and Low Alloy

High Tensile Steel
and Wrought Iron

Temperature Total expanston 1n inches
Degree F per 100 feet above 32 F
32 0

60 02
100 05
125 07
150 09
175 11
200 13
225 15
250 17
300 22
350 26
400 30
450 35

832.3 Flexibihity Requirements.

832.31 Piping systems shall be designed to have
sufficient flexibiity to prevent thermal expansion or
contraction from causing excessive stresses in the piping
matenal, excessive bending or unusual loads at joints,
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or undesirable forces or moments at points of connec-
tion to equipment or at anchorage or guide points
Formal calculations shall be required only where rea-
sonable doubt exists as to the adequate flexibihity of the
system

832.32 Flexibility shall be provided by the use of
bends, loops, or offsets, or proviston shall be made to
absorb thermal changes by the use of expansion joints
or couplings of the slip joint type or expansion joints
of the bellows type If expansion joints are used,
anchors or ties of sufficient strength and ngidity shall
be installed to provide for end forces due to flud
pressure and other causes

832.33 In calculating the flexibility of a piping sys-
tem the system shall be treated as a whole The sig-
nificance of all parts of the line and all restraints, such
as solid supports or guides, shall be considered

832.34 Calculations shall take into account stress
intenstfication factors found to exist in components
other than plain straight pipe Credit may be taken for
the extra flexibility of such components In the absence
of more directly applicable data, the flexibihty factors
and stress intensification factors shown in Table 1,
Appendix D may be used

832.35 Properties of pipe and fittings for these calcu-
lations shall be based on nominal dimensions, and the
joint factor E (841 12) shall be taken as 1 00

832.36 The total range 1n temperature shall be used
in all expansion calculations, whether piping 1s cold-
sprung or not In addition to the expansion of the line
itself, the linear and angular movements of the equip-
ment to which 1t 1s attached shall be considered

832.37 Cold-springing 1In order to modify the effect
of expansion and contraction, runs of pipe may be cold
sprung Cold spring may be taken into account in the
calculations of the reactions as shown in 833 5 provided
an effective method of obtaiming the designed cold
spring 1s specified and used

832.38 Flexibility calculations shall be based on the
modulus of elasticity E, at ambient temperature
833 COMBINED STRESS CALCULATIONS.

833.1 Using the above assumptions, the stresses and
reactions due to expansion shall be investigated at all
significant points

833.2 The expansion stresses shall be combmned n
accordance with the following formula
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Se = /S’ +457
Where

Sy = 1 M,/Z = Resultant bending stress, pst
S = M/2Z = Torsional stress, psi
M, = Resultant bending moment, 1b n
M, = Torsional moment, Ib in
Z = Section modulus of pipe, 1n ®
i = Stress mtensification factor (Appendix D)

833.3 The maximum computed expansion stress
range, Sg, shall not exceed 0 725, where S 1s the speci-
fied minimum yield strength, psi, subject to the further
limitation of 833 4

833.4 The total of the following shall not exceed the
specified mmmimum yield strength, §

(a) The combined stress due to expansion, Sg

(b) The longitudinal pressure stress

(c) The longitudinal bending stress due to external
loads, such as weight of pipe and contents, wind, etc

The sum of (b) and (c) shall not exceed 75% of
the allowable stress in the hot condition (SXFxT,
Section 841 1)

833.5 The reactions R’ shall be obtained as follows
from the reactions R derived from the flexibility calcu-
lations

R' = (1 — 25 C, R) When C, 1s less than 0 6
R' = C,R, When C,1s between06and 1 0

Where

C, = The cold spring factor varying from zero for
no cold spring to one for 100 percent cold
spring

R = Range of reactions corresponding to the full
expansion range based on E,

E. = The modulus of elasticity in the cold condition

R’ 1s maximum reaction for the line after cold-springing
The reactions so computed shall not exceed limits which
the attached equipment or anchorage 1s designed to
sustain

834 SUPPORTS AND ANCHORAGE FOR EX-
POSED PIPING.

834.1 General. Piping and equipment shall be sup-
ported 1n a substantial and workmanlike manner, so as
to prevent or damp out excessive vibration, and shall
be anchored sufficiently to prevent undue strains on
connected equipment
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834.2 Provision for Expansion. Supports, hang-
ers and anchors should be so installed as not to inter-
fere with the free expansion and contraction of the
piping between anchors Suitable spring hangers, sway
bracing, etc , shall be provided where necessary

834.3 Materials, Design and Inmstallation. All
permanent hangars, supports, and anchors shall be fab-
ricated from durable incombustible materials, and de-
signed and 1nstalled in accordance with the good engi-
neering practice for the service conditions involved
All parts of the supporting equipment shall be designed
and nstalled so that they will not be disengaged by
movement of the supported piping

834.4 Forces on Pipe Joints.

(a) All exposed pipe joints shall be able to sustain
the maximum end force due to the internal pressure,
1e, the design pressure (psi) times the internal area
of the pipe (sq n ), as well as any additional forces
due to temperature expansion or contraction, or to the
weight of pipe and contents

(b) If compression or sleeve-type couplings are used
in exposed piping, provision shall be made to sustain
the longitudinal forces noted in 834 4 (a) 1If such pro-
vision 1s not made 1n the manufacture of the coupling,
suitable bracing or strapping shall be provided, but such
design must not interfere with the normal performance
of the coupling nor with 1ts proper maintenance At-
tachments must meet the requirements of 834 5

834.5 Anachment of Supports or Anchors.

(a) If the pipe 1s designed to operate at a hoop
stress of less than 50% of the specified minimum yield
strength, structural supports or anchors may be welded
directly to the pipe Proportioning and welding strength
requirements of such attachments shall conform to
standard structural practice

(b) If the pipe 1s designed to operate at a hoop
stress of 50% or more of the specified mmimum yield
strength, support of the pipe shall be furnished by a
member which completely encircles it Where 1t 1s
necessary to provide posittve attachment, as at an
anchor, the pipe may be welded to the encircling mem-
ber only, the support shall be attached to the encircling
member, and not to the pipe The connection of the
pipe to the encircling member shall be by continuous,
rather than intermittent, welds

835 ANCHORAGE FOR BURIED PIPING,

835.1 General. Bends or offsets in buried pipe
cause longitudinal forces, which must be resisted by
anchorage at the bend, by restraint due to friction of
the soil, or by longitudinal stresses 1n the pipe
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835.2 Anchorage at Bends. If the pipe 1s anch-
ored by bearing at the bend, care shall be taken to dis-
tribute the load on the soil so that the bearing pressure
1s within safe hmits for the soil involved

835.3 Restraint Due to Soil Fricion. Where there
1s doubt as to the adequacy of anchorage by soil fric-
tion, calculations should be made

835.4 Forces on Pipe Joints. If anchorage is not
provided at the bend (835 2), pipe joints which are
close to the points of thrust origin shall be designed to
sustain the longitudinal pullout force 1If such provision
1s not made 1n the manufacture of the joint, suitable
bracing or strapping shall be provided, unless calcula-
tions show the joint to be safe

835.5 Supports for Buried Piping In pipelines,
especially those which are highly stressed from internal
pressure, uniform and adequate support of the pipe
in the trench 1s essential Unequal settlements may
produce added bending stresses i the pipe Lateral
thrusts at branch connections may greatly increase the

stresses 1n the branch connection itself, unless the fill
is thoroughly consolhidated or other provisions made to
resist the thrust

835.51 When openings are made 1n a consohdated
backfill to connect new branches to an existing line,
care must be taken to provide firm foundation for both
the header and the branch, to prevent both vertical and
lateral movements

835.6 Interconnection of Underground Lines.
Underground lines are subjected to longitudinal stresses
due to changes 1n pressure and temperature For long
lines, the friction of the earth will prevent changes 1n
length from these stresses, except for several hundred
feet adjacent to bends or ends At these locations the
movement, iIf unrestrained, may be of considerable mag-
nitude If connections are made at such a location to a
relatively unyielding line, or other fixed object, 1t 1s
essential that the interconnection shall have ample flexi-
bility to care for possible movement, or that the line
shall be provided with an anchor sufficient to develop
the forces necessary to limit the movement
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CHAPTER 1V

DESIGN, INSTALLATION, AND TESTING

840 DESIGN, INSTALLATION, AND TESTING.

840.1 General Provisions. The design require-
ments of this Code are intended to be adequate for
public safety under all conditions usually encountered
in the gas industry However, special conditions that
may cause additional stress 1in any part of a hne or its
appurtenances shall be provided for, using good engi-
neering practice Examples of such special conditions
include long self-supported spans, unstable ground,
mechanical or sonic vibrations, weight of special at-
tachments, and thermal forces other than seasonal

841 STEEL PIPE.

841.001 Population Density Indexes

(a) Two population density indexes, determined at
the time of 1mtial construction, are used to classify loca-
tions for design and testing purposes (1) the one-mile
density index, which applies to any specific mile of pipe-
line, and (2) the ten-mile density index, which apphes
to any specific ten-mile length of pipeline

(b) To determine the one-mile density indexes for
a proposed pipeline, lay out a zone one-half mile wide
along the route of the pipeline with the pipeline on the
center line of this zone Divide the zone into lengths,
each containing one mile of pipeline Count.the number
of buildings intended for human occupancy 1n each of
these lengths These numbers are the one-mile indexes
for the pipeline

(c) To determine the ten-mile density indexes for
any given ten-mile length of pipeline, proceed as fol-
lows Add the one-mile density indexes for the ten-mile
section In case a one-mile index equals or exceeds 20,
it 1s to be included in the sum as 20 Divide the sum
thus obtained by 10 The quotient 1s the ten-mile den-
sity index for the section

210 841.01 Classificatton of Locations

841.011 Class 1 Locanons Class 1 locations 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 1s 12 or less

(b) The one-mile density index for any one mile of
line 1s 20 or less!

841.012 Class 2 Locations Class 2 locations include
areas where the degree of development 1s intermediate
between Class 1 locations and Class 3 locations Fringe
areas around cities and towns, and farm or industrnal
areas where the one-mile density index exceeds 20 or
the ten-mile density index exceeds 12 fall within this
location class

841.013 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 abutting on the
street or right-of-way in which the pipe 1s to be located
are built upon, and a Class 4 classification 1s not called
for This permuts classifying as Class 3, areas com-
pletely occupied by commercial or residential buildings
with the prevalent height of three stories or less

841.014 Class 4 Locations Class 4 locations include
areas where multistory * buildings are prevalent, and
where traffic 1s heavy or dense and where there may be
numerous other utilities underground

841.015 It should be emphasized that Location Class
(1, 2, 3 or 4), as described 1n the foregoing paragraphs,
1s defined as the general description of a geographic
area having certain characteristics as a basis for pre-
scribing the types of construction and methods of testing
to be used 1n those locations or 1n areas that are respec-
tively comparable A numbered Location-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 con-

' 1t 1s not intended here that a full mile of lower-stress level
pipeline shall be installed if there are physical 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 1s
intended, however, that where no such barrters exist, ample
allowance shall be made 1n determining the limits of the lower-
stress design to provide for probable further development in
the area

2 Multistory means 4 or more “floors” above ground includ-
ing the first or ground floor The depth of basements or num-
ber of basement floors 1s immatenial
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struction 1n that particular location or area Example
In Location Class 1, all aeral crossings require Type B
construction (See 841 143)

841.016 When classifying locations for the purpose
of determining the type of pipeline construction and
testing that should be prescribed, due consideration
shall be given to the possibility of future development
of the area If at the time of planming a new pipeline
this future development appears likely to be sufficient to
change the location class, this shall be taken into con-
sideration 1n the design and testing of the proposed
pipehne.

It 1s also anticipated that some increase in population
density will occur 1n all areas after a line 1s constructed,
and this possibility has been taken into account n estab-
lishing the design, construction, and testing procedures
for each location class

2101 The provisions of USAS B31 8 - 1967 specifying
standards of construction for pipelines in Class 3 and
Class 4 locations shall be applicable to construction inside
the incorporated areas of municipahties regardless of any
provisions of said USAS B31.8 - 1967 permitting lower
standards for pipelines within incorporated areas depend-
ing upon the concentration of development therein

A Characteristics

I Design Factor F
(See 841 11)

B Location Where
Type of Construc
tion Shall Bue Used

811 02 Clawificanon of Stecl Pipe Construction *

Four ivpes o steed pipe constinetion e proseribed i this Code The
disiinguishing chariciensties of each tvpe and the location in which
cach type shall be used are as follows

Type A
Construcnion
7
ta) On private rights of
way 1n Class 1 locations

th) Parallel
ments on

encroach

Privately owned roads
in Class | locations

Unimproved roads in
Cliss 1 locations

tc) Crossings without
vasings of privatelv owned
roads in Class 1 locations

(d) Crossings 1n casings
of unimproved public
roads hard surfaced
roads highwavs or public
strects and ratlrods n
Class 1 lovahions

Type BB
Construction

60

t1) On private rights ot
wav 1 Class 2 locations

(b) Parallcl
ments on

encroach

Privately owned roads
n C'ass 2 locauons

Unimproved public
roads 1n Class 2 locations

Hard surfaced roads
highw ays or public streets
and ratlroads in Class |
and Class 2 locations

1) Crossings  without

casings of

Privately owned roads
in Class 2 locations

Unimproved public
roads in Class 2 locations

Hard surfaced roads
highways or public streets
and ralroads in Class |
locations

(d) Crossings in casings
of

Hard surfaced roads
highways or public streets
and rairoads in Class 2
locations

(e) On bridges in Class |
and Class 2 locations
(See 841 143)

(f) Fabricated assembhies
i pipelines in location
Classes | and 2 (See
841 142)

Type C
Constructton

50

(a) On private rights of
wav in s 3 locations

th) Parallel
mentsy on

encroach

Privately owned roads
in Class 3 locations

Upimproved public
roads in Class 3 locations

Hard surfaced roads
highways or public streets
and raitlroads in Class 1
locations

ic) Crossings without

casings of

Privately owned roads
in Class 3 locations

Unimproved public
roads in Class 3 locations

Hard surfaced roads
highw ays or public streets
and railroads in Class 2
and 3 locanons

td) Compressor statton
piping

Type D
Construction

40

(a) In all locations sn
lov ttion Class 4

VIt 15 necessary 10 distinguish between construction types as defined by Section A of this 1able and locanon classes as defined

in 841 01 10 avoud confuston  If pipehines or mains arc located 1n private rights of w 1y the Code prescribes that Type A canstruction
be used in Class | locauons Type B comstruction in Class 2 louitions Type € construction 1n Class 1 locitons ind Type D
construction in Class 4 locanions There are many exceptions 10 this assoutation of Class | with Type A ectc howewer as Table
841 02 shows, most of which are cases where pipelines or mains are located i highways or on bridges etc
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841.1

841.03 Construction Types Required for Parallel Encroachments of Pipelines and Mains

on Roads and Railroads.

Construction Type Required

Kind of "Location
Thoroughfare Class 1

(a) Prnivately owned roads Type A
(b) Ummproved public roads Type A
(c) Hard surface roads, Type B

highways or public streets
and railroads

Location

Class 2
Type B
Type B
Type B

Location
Class 3

Type C
Type C
Type C

Lacation
Class 4

Type D
Type D
Type D

841.04 Construction Types Required for Pipelines and Mains Crossing Roads and

Construction Type Required

Railroads
Kind of " Location
Thoroughfare Class 1
(a) Privately Type A
owned roads without casing
{b) Unimproved Type A
public roads with casing
Type B
without casing
(c) Hard surface Type A
roads, highways with casing
or public streets Type B

and railroads without casing

Steel Pipe Design Formula. The design

pressure for steel gas piping systems or the nominal
wall thickness for a given design pressure shall be de-
termined by the following formula

28t
P = TxeExT

(For exceptions see 841 4)

Where
P =
S =

E =
T =

Design pressure, psig

Specified mmnimum yield strength, psi, stipu-
lated 1n the specifications under which the pipe
was purchased from the manufacturer or de-
termined in accordance with 811 253H The
spectfied minimum yield strengths of some of
the more commonly used piping steels, whose
specifications are incorporated by reference
herein, are tabulated for convemence in Ap-
pendix “C” For specital limitation on § see
841 14 (e) and (f)

= Nominal outside diameter of pipe, inches
= Nomunal wall thickness, inches
= Construction type design factor obtained from

841 11 In setting the values of the design
factor F, due consideration has been given and
allowance has been made for the various under-
thickness tolerances provided for in the pipe
specifications histed and approved for usage in
this Code

Longitudinal joint factor obtammed from 841 12

Temperature derating factor obtained from
Table 841 13

Location
Class 2
Type B
without casing
Type B
without casing

Type B

with casing
Type C
without casing

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

TABLE 841.11
Values of Design Factor F

Construction Type

(See 841 02)

Type—A
Type—B
Type—C
Type—D

TABLE 841.12

Design Factor F

072
060
050
040

Longitudinal Joint Factor E

Spec Number Pipe Class E Factor
ASTM AS5) Seamless 100
Electric Resistance Welded 100
Furnace Butt Welded 60
ASTM A106 Seamless 100
ASTM Al34 Electric Fusion Arc Welded 80
ASTM A13S Electric Resistance Welded 100
ASTM A139 Electric Fusion Welded 80
ASTM AISS Electric Fusion Arc Welded 100
ASTM A211 Spiral Welded Steel Pipe 80
ASTM A381 Double Submerged-Arc-Welded 100
API SL Seamless 100
Electric Resistance Welded 100
Electric Flash Welded 100
Furnace Butt Welded 60
API  SLX Seamless 100
Electric Resistance Welded 100
Electric Flash Welded 100
Submerged Arc Welded 100
APl 5L° Furnace Lap Welded 80
APl SLS Electric Résistance Welded 100
Submerged Arc Welded 100

Note.—Defimtions for the varnous classes of welded pipe are
given 1n Paragraph 805 51

* Manufacture was discontinued and process deleted from API 5L in 1962
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TABLE 84113 841.14 Limutations of Pipe Design Values
Temperature Derating Factor T (a) P for furnace butt welded pipe shall not exceed
for Steel Pipe the restrictions of 841 1 or 60% of the mill test pres-

Temperature Temperature Derating sure, whichever 1s the lesser
Degrees Fahrenhet Factor T (b) P shall not exceed 85% of the mull test pressure
250 F or less 1000 for all other pipes, provided, however, that pipe, mill
300 F 0967 tested to a pressure less than 85% of the pressure re-
350F 0933 quired to produce a stress equal to the specified mini-
:(s)gi 8322 mum yield, may be retested with a mull type hydrostatic
test or tested in place after installation In the event
mgN?at:;;For intermediate temperatures interpolate for derat- the pipe 1s retested to a pressure 1n excess of the mull

Table 841.141

Least Nominal Wall Thickness (Inches)

Plain End Pipe' Threaded Pipe
Fabncated
Nominal Assemblies
Pipe Outside Class Class Class Class All
Size Diameter 1 1 2 3&4 Class Compressor
(Inches) (Inches) Location Location Location Location Locations Stations
% 0 405 035 065 065 065 .068 .095" |
A 0 540 037 065 065 065 088 119
A 0675 041 065 065 065 .091 126
o
% 0 840 046 065 065 .065 .109 147 | §
3 1 050 048 065 065 065 113 154 | ®
8
1 1315 053 065 065 065 133 179 | 5
1% 1 660 061 065 065 065 140 191 | 2
1% 1 900 065 065 .065 .065 145 200 | &
2 2 375 075 075 075 075 154 218 1 &
[1]
o.
2% 2 875 .083 085 085 .085 203 203
3 3 500 083 .098 .098 098 216 216
£V 4 000 083 108 108 108 226 226
4 4 500 083 116 116 116 237 237 |
5 5 563 083 125 125 125 258 250 |
6 6 625 083 134 134 156 .280 250
8 8.625 .104 134 134 172 322 250
10 10 750 104 164 164 188 250 |+
12 12 750 104 164 164 203 250 | &
14 140 134 164 164 210 .250 :
=]
16 16.0 134 164 164 219 250 :
18 18.0 134 188 188 250 25 | &
20 20.0 134 188 188 250 250
22,24,26 22,24,26 164 188 188 250 .250
28,30 28,30 164 250 .250 .281 281
32,34,36 32,34,36 164 250 .250 312 312

NOTE I  The least nominal thickness of plain end steel pipe 1n sizes smaller than 2" nominal used for service
lines where the pressure does not exceed 100 pst 1s not limited by the table, but shall not be less
than 035 inches in any location class

NOTE 2. For tubing in wall thicknesses over 0.035" the wall thickness may be obtained by interpolating be-
tween the pipe OD’s listed above. Instrument, control, and sample pitping are not limited by Table
841 141 but shall be governed by the requirements of 845 9
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test pressure, then P shall not exceed 85% of the retest
pressure rather than the imtial mill test pressure It 1s
mandatory to use a hquid as the test medium n all
tests in place after installation where the test pressure
exceeds the mill test pressure This paragraph 1s not to
be construed to allow an operating pressure or design
pressure 1n excess of that provided for by 841 1

(c) Transportation, installation or repair of pipe
shall not reduce the wall thickness at any point to a
thickness less than 90% of the nominal wall thickness
as determined by 841 1 for the design pressure to which
the pipe 1s to be subjected

(d) “r” shall not be less than shown in Table
841 141

(e) When pipe that has been cold worked for the
purpose of meeting the specified minimum yield strength
1s heated to 600 F or higher (welding excepted), the
maximum allowable pressure at which 1t can be used
shall not exceed 75% of the value obtained by use of
the steel pipe design formula given in 841 1

(f) In no case where the Code refers to the specified
minimum value of a physical property can the actual
value of the property be substituted in design calcu-
lations, unless the actual is less than the specined
minimum

841 142 Fabncated Assemblies

When fabricated assemblies such as connections for
separators, main line valve assemblies, cross-connections,
niver crossing headers, etc , are to be installed 1n areas de-
fined as Class | Location, Type B Construction is required
throughout the assembly and for a distance of 5 pipe dia-
meters 1n each direction beyond the last fitting In addi-
tion, the requirements for least nominal wall thickness of
table 841 141 shall be complied with for fabricated as-
semblies as a mimmum Transition pieces at the end of an
assembly and elbows used in place of pipe bends are not
considered as fittings under the requirements of this Para-
graph Also see 830

841.143 Pipelines or mains supported by railroad,
vehicular, pedestrian, or pipeline bridges shall be in
accordance with the construction type prescribed for the
area 1n which the bridge 1s located, except that in
Class 1 locations Type B construction shall be used

841.15 Protection of Pipelines and Mains from Haz-
ards When pipelines and mains must be installed
where they will be subjected to natural hazards, such as
washouts, floods, unstable soil, land shdes, or other
conditions which may cause serious movement of, or
abnormal loads on the pipeline, reasonable precaution
shall be taken to protect the pipeline, such as increasing
the wall thickness, constructing revetments, erosion pre-
vention, installing anchors, etc Where pipelines and
mains are exposed, such as at spans, trestles, and bridge
crossings, the pipelines and mains shall be reasonably
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protected by distance or barricades from accidental
damage by vehicular traffic or other causes

203 COVER REQUIREMENTS.

203.1 Buried pipelines and mains operating or in-
tended to be operated at hoop stresses of 20% or more
of the specified minimum yield strength shall be n-
stalled with a minimum cover of 30” in Class 3 and Class
4 locations Where 1t 1s impractical to comply with this
provision and it 1s necessary to prevent damage from
external loads, the pipe shall be cased or bnidged nstead

841.16 Cover, Casing and Clearance Requirements for
Pipelines and Mains
841 161 Cover Requirements For Pipelines and Mains

(a) All buried pipelines, mains, and casings when
used, shall be installed with a minimum cover of 24
inches unless otherwise provided herein

(b) Buried pipehines and mains operating at hoop
stresses of less than 20% of the specified mtnimum yield
strength and located within private rights-of-way, pn-
vate thoroughfares, sidewalks or parkways may be in-
stalled with less than the minimum cover of 24 inches
if 1t appears that external damage to the pipe will not be
likely to result

(c) Abandoned pipe having a cover less than 24
inches may be used as a casing or conduit for pipelines
and mains operating at hoop stresses less than 20%
of the specified mimimum yield strength

(d) Buried pipehines and nrains installed in areas
where farming or other operations might result in deep
plowing, or in thoroughfares or other locations where
grading 1s done, or where the area 1s subject to erosion,
should be provided with more cover than the mimimum
otherwise required

(e) Where 1t 1s impractical to comply with the pro-
visions of 841 16(a) and 1t 1s necessary to prevent dam-
age from external loads, the pipe shall be cased or
bridged

202.1 841162 Casing Requirements Under Rairoads,
Highways, Roads or Streets Casings shall be designed to
withstand the supennmposed loads Where there 1s a possi-
bility of water 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
construction requirements Venting of sealed casings 1s not
mandatory, however, 1f vents are installed they shall be
protected from the weather to prevent water from entenng
the casing

841 163 Clearance Between Pipelines or Mains and
Other Underground Structures There should be at least
2 inches clearance wherever possible between any gas
main or pipeline and any other underground structure
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not used 1n conjunction with the pipeline or main When
this clearance cannot be attained, other suitable pre-
cautions to protect the pipe shall be taken, such as the
installation of insulating material, installation of casing,
etc

841.17 Corrosion Factors for Design of Steel Pipe-
lines, and Mains

841.171 (a) The design procedures prescribed by
this Code for pipelines and mains are applicable without
modification only when the gas transported s substan-
tially noncorrosive, and the soil in which the pipeline
1s nstalled 1s either substantially noncorrosive, or suit-
able steps are taken to mitigate external corrosion

(b) If a corrosive gas 1s to be transported, or if
suitable means of preventing external corrosion 1n cor-
rosive solls are not to be provided, the thickness of the
pipe shall be increased to provide an allowance for cor-
rosion  The minimum corrosion allowances to be pro-
vided 1n any such case shall not be less than 05 inches
for external corrosion and 075 inches for internal cor-
rosion If both external and internal corrosion are to be
expected, add both allowances

(c) If the thickness obtained by adding the required
allowance to the thickness computed by equation 841 1
does not exceed the least allowable wall thickness pre-
scribed 1in Table 841 141, at least the thickness given
in that table shall be used

(d) If the maximum hoop stress due to gas pressure
1s less than 20% of the specified mimmum yeld
strength, allowance for corrosion 1s not mandatory
However, the installation in corrosive soil of unpro-
tected pipe with wall thickness as thin as permitted by
Table 841 141 1s not recommended even for low-
pressure distribution systems

841.172 Internal Coriosion Criteria

(a) For the purposes of this Code, any fuel gas of
commercial grade, the water dew point of which 1s at
all imes below pipeline temperature, shall be considered
to be substantially noncorrosive unless experience with
1t has indicated otherwise

(b) Some fuel gases may be substantially noncor-
rosive even though their water dew point exceeds pipe-
line temperatures Such gas shall, however, be assumed
to be noncorrosive only iIf proven so by careful tests or
experience

841.173 External Corrosion Criterra Swuitable -
vestigation shall be made, and if 1t indicates that pro-
tection from external corrosion 1s needed, steel pipelines
or mams shall be protected by any recognized method
or combination of methods, such as coating with pro-
tective material, apphcation of cathodic protection, and
electrical bonding or 1solation of sections
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841.2 Installation of Steel Pipelines and Mains.

841.21 Construction Specifications All con-
struction work performed on piping systems 1n accord-
ance with the requirements of this Code shall be done
under construction specifications The construction spec-
ifications shall cover all phases of the work and shall
be 1n sufficient detail to cover the requirements of this
Code.

841.22 Inspection Provisions

841.221 The operating company shall make pro-
vision for suitable inspection Inspectors shall be quah-
fied by either experience or traming

202.1 841.222 The 1nstallatton nspection provi-
sions for pipelines and other facilities to operate at hoop
stresses of 20% or more of the specified minimum yield
strength shall be adequate either to make possible the
following inspections at sufficiently frequent intervals
or to do other things that will assure good qualty of
workmanship

(a) Inspect the surface of the pipe for serious sur-
face defects just prior to the coating operation See
841242 (a) .

(b) Inspect the surface of the coated pipe as 1t 1s
lowered 1nto the ditch to find coating lacerations that
indicate the pipe might have been damaged after being
coated Damage during the lowering-in process should
be found during this mspection

(c) Inspect the fit-up of the joints before the weld
1s made

(d) Visually inspect the stringer beads before sub-
sequent beads are applied

(e) Inspect the completed welds before they are
covered with coating

(f) Inspect the condition of the ditch bottom Just
before the pipe 1s lowered 1n

(8) Inspect the fit of the pipe to the ditch before
backfilling

(h) Inspect all repairs, replacements or changes or-
dered before they are covered up

(1) Perform such special tests and inspections as are
required by the specifications, such as the radiographing
of a portion of the welds and the electrical testing of the
protective coating

841.223 The inspector shall have authority to order
the removal and replacement of any section that fails
to meet the standards of this code

202.1 841.23 Bends, Elbows, and Miters in Steel
Pipelines and Mains Changes in direction shall be made
by the use of bends, elbows, or miters under the following
limitations

841 231 All bends shall be free from buckling, cracks or
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other evidence of mechanical damage All bends other than
wrinkle bends shall not have a difference between the maxi-
mum and mmimum diameters 1n excess of 2 5 per cent of
the nominal diameter In addition, for field cold bends on
sizes 12 inch and larger, the longitudinal axis of the pipe
shall not be deflected more than 1% degrees 1n any length
along the pipe axis equal to the diameter of the pipe

841.232 When a circumferential weld occurs 1n a

bend section, 1t shall be subjected to X-ray examination
after bending

205 PIPE BENDS.

205.1 Pipe bends shall not be made within 1Y2 pipe
diameters of a circumferential weld on piping systems
that operate or are intended to be operated at hoop
stresses of 20% or more of the specified minimum yield
strength

841.233 Hot bends made on cold worked or heat
treated pipe shall be designed for lower stress levels 1n
accordance with 841 14 (e)

204 MITER JOINTS AND WRINKLE BENDS.

204.1 841.234 Mitered joints at an angle greater
than 3% and wrinkle bends, shall not be permitted on pipe-
hines or mains operating or intended to be operated at
hoop stresses of 20% or more of the specified minimum
yield strength When wrinkle bends are made 1in welded
pipe, the longitudinal weld shall be located as nearly to
90° with the top of the wrinkle as conditions will permat
Wrinkle bends with sharp kinks shall not be permitted
Wrinkles shall have a spacing not less than the distance
equal to the diameter of the pipe measured along the
crotch On pipe 16 inch and larger, the wrinkle shall not
produce an angle of more than 1Y% degrees per wrinkle

841.235 The longitudinal weld of the pipe shall pref-
erably be near the neutral axis of the bend

204.1 841.236 Mitered bends are permitted sub-
ject to the following limitations

(a) Mitered joints at an angle greater than 3°, and
wrinkle bends shall not be permitted on pipelines or
mains operating or intended to be operated at hoop
stresses of 20% or more of the specified minimum yield
strength

(b) In systems intended to operate at 10% but less
than 20% of the specified mimmum yield strength, the
total deflection angle at each muter shall not exceed
122°

(c) In systems intended to operate at less than 10%
of the specified minimum yield strength, the total deflec-
tion angle at each miter shall not exceed 90°

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

(e) Care shall be taken 1n making mitered joints to
provide proper spacing and alignment and full pene-
tration

841.237 Factory-made wrought-steel welding elbows
or transverse segments cut therefrom may be used for
changes 1n direction provided that the arc length meas-
ured along the crotch 1s at least 1 inch on pipe sizes 2
inches and larger

841.24 Pipe Surface Requirements Applicable to
Pipelines and Mains to Operate at a Hoop Stress of
20% or More of the Specified Minimum Yield Strength
Gouges, grooves, and notches have been found to be
a very important cause of pipeline failures and all harm-
ful defects of this nature must be prevented or elimi-
nated Precautions shall be taken during manufacture,
hauling, and nstallation to prevent the gouging or
grooving of pipe

202.1 841.241 Detection of Gouges and Grooves

(a) The field inspection provided on each job shall
be suitable to reduce to an acceptable minimum the
chances that gouged or grooved pipe will get into the
fimshed pipehine or main Inspection for this purpose
just ahead of the coating operation and during the
lowering-in and backfill operation 1s required

(b) When pipe 1s coated, inspection shall be made
to determine that the coating machine does not cause
harmful gouges or grooves

(¢) Lacerations of the protective coating shall be
carefully examined prior to the repair of the coating to see
if 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 grinding, provided
that the resulting wall thickness 1s not less than the

mimimum prescribed by this Code for the conditions of
usage See 841 14 (c)

(c) When the conditions outhned in 841242 (b)
cannot be met, the damaged portion of pipe shall be cut
out as a cylinder and replaced with a good piece Insert
patching i1s prohibited

841243 Dents

(a) A dent may be defined as a depression which
produces a gross disturbance 1n the curvature of the pipe
wall (as opposed to a scratch or gouge which reduces
the pipe wall thickness) The depth of a dent shall be
measured as the gap between the lowest point of the
dent and a prolongation of the original contour of the
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pipe in any direction

(b) A dent, as defined 1n 841 243(a), which con-
tains a stress concentrator such as a scratch, gouge,
groove, or arc burn shall be removed by cutting out the
damaged portion of the pipe as a cylinder

(¢) All dents which affect the curvature of the pipe
at the longitudinal weld or any circumferential weld
shall be removed All dents which exceed a maximum
depth of ¥4 inch in pipe 1234 inch OD and smaller or
2% of the nominal pipe diameter in all pipe greater than
12% inch OD, shall not be permitted tn pipelines or
matns intended to operate at 40% or more of the
spectfied minimum yield strength  When dents are re-
moved the damaged portion of the pipe shall be cut out
as a cylinder Insert patching and pounding out of the
dents are prohibited

841.244 Arc Burns Arc burns have been found to
cause serious stress concentration in pipelines of grade
API SLX or equal and shall be prevented or eliminated
in all hnes corresponding to these specifications intended
to operate at 40% or more of the specified minimum
yield strength

841.245 Elimunation of Arc Burns The metallur-
gical notch caused by arc burns shall be removed by
grinding, provided the grinding does not reduce the
remaining wall thickness to less than the mintmum pre-
scribed by this code for the conditions of use! In all
other cases repair 1s prohibited and the portion of pipe
contaiming the arc burn must be cut out as a cylinder
and replaced with a good piece Insert-patching 1s
prohibited

841.25 Application and Inspection of Protective
Coatings for Underground Piping (Also see 841 17)

(a) Protective coatings for underground piping shall
be applied 1n accordance with either the coating man-
ufacturer’s recommendations or the company's coat-
ing specifications for the particular conditions encoun-
tered These rccommendations or specifications shall
also cover the patching of damaged spots, the coating
of jomnts, short lengths of pipe and fittings coated In
the field

(b) Crews that apply protective coatings shall be
suitably nstructed and provided with all of the equip-
ment necessary to accomplish their work 1n a satisfac-
tory manner

(¢) It 1s recommended that the protective coating
be inspected and tested either completely or on a sam-

1 Complete removal of the metallurgical notch created by
an arc burn can be determined as follows After vistble evi-
dence of the arc burn has been removed by grinding, swab the
ground area with a 20% solution of ammonium persulfate
A blackened spot s evidence of a metallurgical notch and
indicates that additional grinding 1s necessary

pling basis using a recogmzed “flaw detector” before or
after backfilling

841 26 Electrical Test Leads for Corrosion Contiol
or Electrolysis Tesung on Pipelines or Mains to Opei ate
at 20% o1 More of the Specified Minnmmumr Yield
Stength

841.261 When electrical test leads for corrosion con-
trol o1 electrolysis testing are required, care should be
exercised 1n therr installation, particularly on pipelines
that are stressed to near the maximum stress levels per-
mitted by this code, to avoid stress concentration

841.262 Electrical test leads may be attached di-
rectly on to the pipe by the thermit welding process
using aluminum powder and copper oxide provided
the charge 1s limited to # 15 (15 gram) cartridges
and the size of electrical conductor restricted to 3# 6
AWG or smaller Where the application nvolves the
attachment of a larger wire, use a multi-strand con-
ductor and rearrange the strands into groups no larger
than #6 AWG and attach each group to the pipe
separately, using a # 15 (15 gram) cartridge of powder
Attaching electrical test leads directly onto the pipe by
other methods of brazing 1s prohibited

841 263 All test lead connections and all bare leads
shall be protected by coating and/or wrapping

841.27 Muscellaneous Operations Involved n the
Installation of Steel Pipelines and Mains

202.1 841.271 Handling, Hauling and Stringing
Care shall be taken in the selection of the handling
equtpment and in handling, hauling, unloading, and plac-
ing the pipe so as not to damage the pipe

841.272 Installation of Pipe in the Ditch  On pipe-
lines operating at stresses of 20% or more of the speci-
fied minimum yield strength, 1t is very important that
stresses induced mnto the pipeline by construction be
minimized This includes grading the ditch so that the
pipe has a firm substantially continuous bearing on the
bottom of the ditch The pipe shall fit the ditch without
the use of external force to hold it in place until the
backfill 1s 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 strains that may kink or put a permanent
bend 1n the pipe Slack loops are not prohibited by this
paragraph where laying conditions render their use
advisable
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841.273 Backfilling

(a) Backfilling shall be performed in a manner to
provide firm support under the pipe

(b) If there are latge rocks in the materal to be
used for backfill, care shall be used to prevent damage
to the coating, by such means as the use of rock shield
matenal, or by making the mmtal fill with rock free
matenal to a sufficient depth over the pipe to prevent
rock damage

(¢) Where flooding of the trench 1s done to con-
sohdate the backfill, care shall be exercised to see that
the pipe 1s not floated from its firm bearing on the trench
bottom

841.274 Hot Taps All hot taps shall be mnstalled by
tramed and experienced crews

841.28 Precautions to Avoid Explosions of Gas-Air
Muxtures or Uncontrolled Fires during Construction
Operations

841.281 Operations such as gas or electric welding
and cutting with cutting torches can be safely performed
on ptpelines and mains and auxihary equpment, pro-
vided that they are completely full of gas, or ar that s
free from combustible material Steps shall be taken
to prevent a mixture of gas and air at all points where
such operations are to be performed

841.282 When a pipeline or main can be kept full
of gas during a welding or cutting operation, the follow-
ing procedures are recommended

(a) Keep a shight flow of gas moving toward the
point where cutting or welding 1s being done

(b) The gas pressure at the site of the work shall
be controlled by sutable means

(c) Close all slots or open ends immediately after
they are cut, with tape, and/or tightly fitted canvas or
other suitable matenal

(d) Do not permit two opemings to remain uncov-
ered at the same time This 1s doubly important if the
two openings are at different elevations

202.1 841.283 No welding or acetylene cutting
shall be done on a pipeline, main or auxihary apparatus
that contains air 1f 1t 1s connected to a source of gas,
unless a suttable means has been provided to prevent the
leakage of gas into the pipeline or main

202.1 841.284 In situations where welding or cut-
ting must be done on facilities which are filled with air
and connected to a source of gas and the precautions
recommended above cannot be taken, one or more of the
following precautions, depending upon circumstances
at the job, are required

(a) Purging of the pipe or equipment upon which
welding or cutting 1s to be done, with combustible gas
or nert gas

(b) Testing of the atmosphere n the vicimty of the
zone to be heated before the work 1s started and at
intervals as the work progresses, with a combustible
gas indicator or by other suitable means

(c) Careful verification before the work starts that
the valves that 1solate the work from a source of gas
do not leak

202.1 841.285 Purging of Pipelines and Mains

(a) When a pipeline or mamn full of air 1s placed
in service, the air 1n 1t can be safely displaced with gas
provided that a moderately rapid and continuous flow
of gas 1s mtroduced at one end of the hine and the air
is vented out the other end The gas flow shall be
continued without interruption until the vented gas 1s
free from air The vent should then be closed

(b) In cases where gas in a pipeline or main is to be
displaced with air and the rate at which air can be sup-
plied to the kine 1s too small to make a procedure similar
to, but the reverse of that described in 841 285 (a)
feasible, a slug of mert gas shall be introduced to
prevent the formation of an explosive mixture at the
mterface between gas and air Nitrogen or carbon di-
oxide can be used for this purpose

(c) If a pipeline or main containing gas 1s to be re-
moved, the operation may be carried out 1n 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 1s done

(d) If a gas pipeline or main or auxiliary equipment
1s to be filled with air after having been 1n service and
there 1s a reasonable possibility that the inside surfaces
of the facility are wetted with a volatle inflammable
hquid, or if such hiquids nught have accumulated in low
places, purging procedures designed to meet this situa-
tion shall be used Steaming of the facility until all
combustible liquids have been evaporated and swept
out 15 recommended Filling of the faciity with an
inert gas and keeping it full of such gas during the
progress of any work that might igmite an explosive
muxture 1n the facility 1s an alternative recommendation
The possibility of striking static sparks within the factlity
must not be overlooked as a possible source of 1ignition

841.286 Whenever the accidental igmtion in the open
air of a gas-air mixture might be likely to cause personal
injury or property damage, precautions shall be taken
as, for example

(a) Prohibit smokiag and open flames n the area,
and

(b) Install a metallic bond around the location of
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cuts 1n gas pipes to be made by other means than cutting
torches, and

(c) Take precautions to prevent static electricity
sparks, and

(d) Provide a fire extinguisher of appropriate size
and type 1n accordance with NFPA No 10, Standard
for Portable Fire Extinguishers

209 STRENGTH TESTING.
(See 2091, 11, 12, 13, 14 and 15)

209.1 The requirements set forth 1n this section shall
apply only to pipelines and mains operating or intended
to be operated at hoop stresses of 20% or more of the
speafied mimimum yteld strength

209 — TABLE 841.412(d)

Test Requirements for Pipelines and Mams to Operate at Hoop Stresses of 209 or More
of the Specified Mimimum Yield Strength of the Pipe

1 2 3

Prescribed Test Pressure

4 5

Maximum Allowable

Location Permissible s N Operating Pressure,
Class Test Fluid Minimum Maximum the lesser of
1 Water 125xmop** None tp—125or
Ar 125xmop** lixdp tp—l 125‘ or
Gas 125xmop** 1ixdp
2 Water 125xmop** None s tp—l 25
Arr 125xmop** 125xdp
3 Water 150xmop** None tp—150
or
dp
4 Water 150xmop** None tp—1350
or
dp

m o p =maximum operating pressure (not necessarily the maximum
allowable operating pressure)

d p =design pressure
t p =test pressure

* Where test pressure depends on mill test pressure (see 209 11)

**or 90% of mill test pressure whichever 1s the lesser

Note.—This table brings out the relationship between test pressures and maximum allowable
operating pressures subsequent to the test If an operating company dectdes that the maximum
operating pressure will be less than the design pressure a corresponding reduction in prescribed
test pressure may be made as indicated 1n Column 3 However, if this reduced test pressure is
used, the maximum operating pressure cannot later be raised to the design pressure without

retesting the Line to the test pressure prescribed in Column 4 See 805 14, 845 22 and 845 23

841.3 Testing After Construction.

841.31 General Provisions All pipelines, mamns and
service lines shall be tested after construction, except as
follows

Tie-ins Because 1t 1s sometimes necessary to divide a
pipeline or main nto test sections and 1nstall test heads,
connecting piping, and other necessary appurtenances
for testing, 1t 1s not required that the tie-in sections of
pipe be tested

209.15 At the tie-in connections where 1t 1s impracti-

841.4 Test Requirements,

209.1 841.411 All pipehnes and mains to be oper-
ated at a hoop stress of 20% or more of the specified
mimimum yield strength of the pipe shall be given a field
test to prove strength after construction and before be-
ing placed 1n operation

209.11 841.412 (a) Mmmimum test pressure 1in
Class 1 and Class 2 locations shall be 1 25 times maxi-
mum operating pressure or 30% of the mill test pressure,

cal to test for strength, all welds shall be inspected for

whichever 1s the lesser See 841 5

quality at least equal to that of the strength tested por-
tions of the pipeline

209.11 841.412 (b) See 209 11 841412 (a)
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209.12 841.412 (c) Mmmum test pressure in

and steps shall be taken to guard against contamination

Class 3 and Class 4 locations shall be 1 50 times maxi-

of local water supply

mum operating pressure or 90% of the mill test pressure
whichever 1s the lesser

(The test requirements given in 209 11 841 412
(a) and (b) and 209 12 841 412 (c) above and per-
missible test fluid data are summarized 1n 209-Table
841412 (d) )

841.413 Requrements of 841412 (c) for hydro-
static testing of mains and pipelines in Location Classes
3 and 4 do not apply if at the time the pipeline or main
1s first ready for test, one or both of the following
conditions exist

(a) The ground temperature at pipe depth 1s 32 F
or less, or might fall to that temperature before the
hydrostatic test could be completed, or

(b) Water of satisfactory quality 1s not available in
sufficient quantity.

(c) In such cases an air test to 1 1 times the maxi-
mum operating pressure shall be made and the himita-
tions on operating pressure imposed by 841 412(d)
above do not apply

841.414 Other provisions of this Code notwithstand-
ing, pipehnes and mams crossing highways and railroads
may be tested in each case in the same manner and to
the same pressure as the pipeline on each side of the
crossing.

841.415 Other provisions of this Code notwithstand-
ing, fabricated assemblies, including mainlne valve as-
semblies, cross connections, river crossing headers, etc.,
mstalled in pipelines 1n Class 1 locations and designed
in accordance with Type B construction, as required in
841 142, may be tested as required for Class 1 locations

841.416 Notwithstanding the himtations on air test-
ing imposed 1n 841 412(c), air testing may be used m
Location Classes 3 and 4, provided that all of the fol-
lowing conditions apply.

(a) The maximum hoop stress durng test 1s less than
50% of the specified mmmum yield strength 1n Class 3
locations, and less than 40% of the specified minimum
yield strength in Class 4 locations

(b) The maximum pressure at which the pipeline or
main 18 to be operated does not exceed 80% of the
maximum field test pressure used

(c) The pipe wmvolved 1s new pipe having a long-
tudinal joint factor E in Table 841 12 of 100

209.13 Where water 1s utthized as the test fluid, ade-
quate provisions shall be made for disposal of the water

209.14 Test pressure shall be maintaned unul the
pressure has stabilized n all portions of the test sections
In no event shall the test at maximum pressure be less
than one hour

841.417 Records The operatng company shall
maintam in 1ts file for the useful hife of each pipeline and
main, records showing the type of fluid used for test and
the test pressure

841.42 Tests required to prove strength for pipelines
and mans to operate at less than 20% of the specified
nunimum yield strength of the pipe, but in excess of
100 pst Steel piping that 1s to operate at stresses less
than 20% of the specified mimmum yield strength in
location Class 1 shall at least be tested in accordance
with 84143 In location Classes 2, 3, and 4, such
piping shall be tested in accordance with Table
841 412 (d), except that gas or air may be used as
the test medium within the maximum hmits set n
Table 841 421

TABLE 841.421
Maximum Hoop Stress Permissible During Test

Percent of Specified
Mmimum Yeld Strength

Location Class 2 3 a
Test Medium
Ar 75 50 40
Gas 30 30 30

841.43 Leak Tests for Pipelines or Matns to Operate
at 100 pst or More

841.431 Each pipeline and main shall be tested after
construction and before being placed in operation to
demonstrate that 1t does not leak If the test indicates
that a leak exists, the leak or leaks shall be located and
eliminated, unless 1t can be determined that no undue
hazard to public safety exists

841 432 The test procedure used shall be capable of
disclosing all leaks 1n the section being tested and shall
be selected after giving due consideration to the volumetnc
content of the section and to its location This requires
the exercise of responsible and experienced judgment
rather than numerical precision

841.433 In all cases where a line 1s to be stressed in
a strength-proof test to 20% or more of the specified
mimmum yield strength of the pipe, and gas or air s the
test medium, a leak test shall be made at a pressure n

40
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the range of 100 psi to that required to produce a hoop
stress of 20% of the mimimum specified yield, or the
line shall be walked while the hoop stress 1s held at ap-
proximately 20% of the specified mmmum yield

841.44 Leak Tests for Pipelines and Mains to Oper-
ate at Less Than 100 ps:

841.441 Each pipeline, main and related equipment
which will operate at less than 100 psi shall be tested after
construction and before being placed in operation to
demonstrate that 1t does not leak

841.442 Gas may be used as the test medium at the
maxinum 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 at available distribution system pres-
sures as provided for above in 841 442 may not be ade-
quate 1if substantial protective coatings are used that
would seal a spht pipe seam If such coatings are used,
the leak test pressure shall be 100 ps1

841.5 Safety During Tests. All testing of pipelines
and mains after construction shall be done with due re-
gard for the safety of employees and the public durnng
the test When air or gas 1s used, suitable steps shall be
taken to keep persons not working on the testing opera-
tions out of the testing area during the pertod 1n which
the hoop stress 1s first raised from 50% of the specified
minimum yield to the maximum test stress, and until
the pressure 1s reduced to the maximum operating pres-
sure

842 OTHER MATERIALS
842.1 Cast Iron Pipe Design
84211 Basic Equation to Determine Required Wall

Thickness Cast iron pipe shall be designed 1n accordance
with the methods set forth in the USAS A211 “USA
Standard Practice Manual for the Computation of Strength
and Thickness of Cast Iron Pipe.”

84212 Maximum Allowable Values of S and R The
values of S, bursting tensile strength, and R, modulus of

rupture, to be used in the equations given in USAS
A21.] are

s

Bursting R

Tensile Modulus of
Specification Type of Pipe Strength Rupture
USAS A213  Pit Cast 11,000 ps1 31,000 psi
USAS A21 7 Centnifugal 18,000 pst 40,000 psi

(Metal Mold)

USAS A219  Centnfugal 18,000 ps1 40,000 ps:

(Sand-lined Mold)
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842 13 Allowable Thicknesses for Cast Iron Pipe The
least cast wron pipe thicknesses permitted are the lightest
standard classes for each nominal pipe size as shown n
USA Standards A21 3, A21 7 and A21 9

842 14  Standard Thickness for Cast Iron Pipe The wall
thickness, diameter, and maximum working pressure per-
mitted under USAS A2l | 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,
thicknesses, or laying conditions not shown in these
tables, reference should be made to USAS A21 1 for the
method of calculation

842 15  Cast Iron Pipe Joints

(a) Caulked Bell and Spigot Joints Dimensions for
caulked bell and spigot joints shall conform to USA Stand-
ards A21 3, A21 7, A21 9 and A21 10 This type of joint
shall not be used for pressures in excess of 25 psig, unless
reinforced with mechanical clamps

(b) Mechanmical Joints Mechanical joints shall util-

1ze gaskets made of a resilient material as their sealing
medium The maternal selected for gaskets shall be of a
type not adversely affected by the gas or condensates in
the main The gaskets shall be suitably confined and re-
tained under compression by a separate gland or fol-
lower nng A joint of this type 1s shown in USAS A21 11

(c) Threaded Joints The use of threaded joints to
couple lengths of cast wron pipe 1s not recommended

(d) Flanged Joints The dimensions and dnlling for
flanges shall conform to the USAS B16 series of the
USA Standard Cast Iron Pipe Flanges and Flanged Fittings
Flanges shall be cast integrally with fittings or valves

(e) Special Joints Special joints are not prohibited
provided they are properly qualified and utilized 1n ac-
cordance with appropnate provisions of this Code

84216 Installation of Cast Iron Pipe.

842 161 Underground cast iron pipe shall be laid n
accordance with the applicable field conditions described

mn USA Standard Practice Manual for the Computation
of Strength and Thickness of Cast Iron Pipe, USAS A21 |

842 162 Underground cast tron pipe shall be nstalled
with a mimmum cover of 24 inches unless prevented by
other underground structures

842 163 Where sufficient cover cannot be provided to
protect the pipe from external loads or damage and the
ptpe 1s not designed to withstand such external loads,
the pipe shall be cased or bridged to protect the pipe

842 164 Cast 1ron pipe installed 1n unstable soils shall
be provided with suitable supports

842 165 Switable harnessing or buttressing shall be
provided at points where the main deviates from a
straight line and the thrust if not restrained would part
the joints
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Work-

ng

Size Pres-
Inches sure

4

20

24

30

36

42

48

10
50
100
150

10

100
150

10
50
100
150

10
50
100
150

10
50
100
150

10
50
100

10
50
100

10
50
100

10
50

10
50

10
50

10
50

TABLE 842.141

STANDARD THICKNESSES OF CAST IRON PIT-CAST PIPE FOR GAS

Thickness 1n Inches. Working Pressure in Pounds per Square Inch.
Thicknesses Include Allowances for Foundry Practice and Corrosion

Laying Condition A—Flat Bottom Trench, Without Blocks, Untamped Backfill
Laying Condition B—Flat Bottom Trench, Without Blocks, Tamped Backfill
Laymng Condition C—Pipe Laid on Blocks, Untamped Backfill

Laying Condition D—Pipe Laid on Blocks, Tamped Backfill

31 FEET OF COVER 5 FEET OF COVER

8 FEET OF COVER

Laying Condition Laying Condition Laying Condition
A B c D A B c D ‘A B c D
40 40 40 40 40 40 40 40 40 40 46 40
40 40 40 40 40 40 40 40 40 40 50 40
40 40 40 40 40 40 43 40 40 40 50 40
40 40 40 40 40 40 43 40 40 40 50 40
43 43 46 43 43 43 50 43 43 43 54 43
43 43 46 43 43 43 50 43 43 43 54 43
43 43 46 43 43 43 50 43 43 43 58 43
43 43 50 43 43 43 50 43 43 43 58 43
46 46 50 46 46 46 54 46 46 46 58 46
46 46 54 46 46 46 54 46 46 46 63 46
46 46 54 46 46 46 58 46 46 46 63 46
46 46 54 46 46 46 58 46 46 46 63 46
50 50 54 50 50 50 58 50 50 50 68 50
50 50 58 50 50 50 58 50 50 50 68 54
50 50 58 50 50 50 63 50 54 50 68 54
50 50 58 50 50 50 63 50 54 50 68 58
54 54 58 54 54 54 63 54 54 54 68 58
54 54 58 54 54 54 63 54 58~ 54 73 58
54 54 63 54 54 54 63 54 58 58 73 58
54 54 63 58 58 54 68 58 63 58 79 63
58 58 68 58 S8 58 68 63 68 63 79 68
58 58 68 63 63 58 73 63 68 63 79 73
63 58 73 63 63 58 73 68 73 68 85 73
66 66 77 71 71 66 83 71 77 71 90 83
71 66 77 71 71 66 83 77 77 71 90 83
71 66 83 77 717 71 83 77 83 77 97 83
74 74 80 74 80 74 86 80 86 80 93 86
80 74 86 80 80 74 93 86 86 80 100 93
80 74 93 86 86 80 93 86 93 86 100 93
87 87 94 87 94 87 102 94 102 87 110 102
94 87 102 94 94 87 110 102 110 94 119 110
105 97 105 97 105 97 113 105 113 97 122 113
105 97 113 105 113 97 122 113 122 105 132 122
116 107 116 107 116 107 125 116 135 107 135 125
116 107 125 116 125 107 135 125 135 116 146 135
127 118 137 118 137 118 137 127 148 118 160 137
127 118 137 127 137 118 148 137 148 127 160 148

Note.—This table 1s taken from USAS A21 3

42
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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 Square Inch.
Thicknesses Include Allowances for Foundry Practice and Corrosion

Laying Condition A—F]lat Bottom Trench, Without Blocks, Untamped Backfill
Laying Conditton B—Flat Bottom Trench, Without Blocks, Tamped Backfill
Laying Condition C—Pipe Laid on Blocks, Untamped Backfill

Laying Condition D—Pipe Laid on Blocks, Tamped Backfill

Work- 34 FEET OF COVER 5 FEET OF COVER 8 FEET OF COVER
Size Pl:‘egs Laying Condition Laying Condition Laying Condition

Inches  sure ‘A B C D ‘A B C D ‘A B c D
4 10 35! 35 35 35 35 35 35 35 35 35 41 35
38? 38 38 38 38 38 38 38 38 38 4] 38
50 35? 35 35 35 35 35 35 35 35 35 41 35
38° kK] 38 38 38 38 38 38 38 38 41 38
100 35 35 3s k1] s s 3s a5 35 5 41 35
38° 38 38 38 38 38 38 38 38 38 41 38
150 35! 35 35 5 35 35 38 5 35 s 41 35
38°* 38 38 8 38 38 38 38 38 38 41 38
6 10 38! 38 41 38 38 38 41 38 38 kY. 48 38
41° 41 41 41 41 41 41 41 41 41 48 41
50 ig! 38 41 38 38 38 41 38 38 38 48 38
41° 41 41 41 41 41 41 41 41 41 48 41
100 38! 38 41 8 38 38 44 38 38 38 48 38
41°® 41 41 41 41 41 44 41 41 41 48 41
150 38! 38 41 38 38 38 44 38 38 38 48 k13
41° 41 41 41 41 41 44 41 41 41 48 41
8 10 41 41 44 41 41 41 48 41 41 41 52 41
50 41 41 44 «41 4] 41 48 41 41 41 52 41
100 41 41 48 41 41 41 48 41 41 41 56 4]
150 41 41 48 41 41 41 48 41 41 41 56 4]
10 10 44 44 48 44 44 44 52 44 44 44 60 44
50 44 44 48 44 44 44 52 44 44 44 60 44
100 44 44 52 44 44 44 52 44 44 44 60 48
150 44 44 52 44 44 44 56 44 48 44 60 48
12 10 48 48 52 48 48 48 56 48 48 48 60 52
50 48 48 52 48 48 48 56 48 48 48 60 52
100 48 48 56 48 48 48 56 48 52 48 65 52
150 48 48 56 48 48 48 56 48 52 48 65 52
16 10 54 50 58 54 54 50 63 58 58 54 73 63
50 54 50 63 54 54 50 63 58 63 58 73 63
100 54 54 63 58 58 54 68 58 63 58 73 68
20 10 62 57 67 62 62 57 72 67 67 62 78 72
50 62 57 72 62 67 57 72 67 72 62 78 72
100 62 57 72 67 67 62 78 67 72 67 84 78
24 10 68 63 73 68 73 63 79 73 79 68 85 79
50 68 63 79 68 73 63 79 73 79 73 85 79
100 73 63 79 73 73 68 85 79 79 73 92 85
30 10 79 73 85 79 85 73 92 85 92 79 99 92
50 85 73 85 85 85 79 92 85 92 85 99 92
36 10 87 81 94 87 94 81 102 94 102 87 110 102
50 94 81 102 94 102 87 110 94 110 94 119 102
42 10 105 90 105 97 105 90 113 105 113 97 122 113
50 105 90 113 105 113 97 113 105 122 105 132 113
48 10 114 98 114 106 114 98 123 114 133 106 133 123
50 114 98 123 114 123 106 133 114 133 114 144 133

! Class 22 Thickness

* Class 23 Thickness offers increased factor of safety and 1s recommended for use in areas of dense population and heavy
traffic 43
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842.166 Making and Testing of Cast Iron Field Joints

(a) Cast iron pipe joints shall conform to 842 15, and
shall be assembled according to recogmzed AWWA, or USA
Standards, or in accordance with the manufacturer’s
wrntten recommendations

(b) Cast iron pipe joints shall be leak tested in accord-
ance with 841 44 of this Code
842 2 Ductie Iron Pipe
842 21  Ductile Iron Pipe Design
842 211 Determination of Required Wall Thickness Duc-
tile 1ron pipe shall be designed in accordance with the
methods set forth in USAS A21 50 USA Standard for the
Thickness Design of Ductile Iron Pipe
842 212 Allowable Values of s and f The values of s,
design hoop stress, and f, design bending stress at bottom
of pipe, to be used in the equations given in USAS
A2l 50 are

5 =16,800 ps1
f=136,000 ps1

842 213 Standard Ductile Iron Strength and Conformance
to USAS A21 52 The ductile iron pipe shall be (60-42-10)
grade and shall conform to all requirements of USAS
A21 52 Ductile Iron Pipe, Centrifugally Cast, in Metal
Molds on Sand-Lined Molds for Gas Grade (60-42-10)
ductile iron has the following mechanical properties

Minimum Tensile Strength, 60,000 psi

Minimum Yield Strength, 42,000 psi

Mimimum Elongation, 10%

842 214 Allowable Thicknesses for Ductile Iron Pipe
The least ductile iron pipe thicknesses permutted are the
hightest standard class for each nominal pipe size as shown
m USAS A21 52 Standard wall thicknesses for 250 psi
maximum working pressure and standard laying conditions
at several depths of cover are shown in Table 842 214

Table 842.214
Standard Thickness Selection Table for Ductile Iron Pipe

Laying Condition A — flat-bottom trench, without blocks, untamped backfill
Laying Condition B — flat-bottom treach, without blocks, tamped backfill

The thicknesses 1n this table are equal to or 10 excess of those required to withstand 250 ps1 working pressure.
All thicknesses shown in this table for the depths of cover indicated are adequate for trench loads including truck

superloads.
For the basis of design see USAS A21.50.

Thread engagement 1n taps for service connections andbag holes may require consideration 1n selecting pipe

thicknesses. See Appendix of USAS A21.52,

Depth of Cover-ft

Size, Laying
1n. Condition 24 % 5 8 12 16 20 24
3 A 0,28 0.28 0.28 0.28 0.28 0.28 0.28 0.28
B 0.28 0.28 0.28 0.28 0.28 0.28 0.28 0.28
4 A 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29
B 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29
6 A 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31
B 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31
8 A 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33
B 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33
10 A 0.35 0.35 0.35 0.35 0.35 0.35 0.38 0.38
B 0.35 0.35 0.35 0.35 0.35 0.35 0.38 0.38
12 A 0.37 0.37 0.37 0.37 037 0.37 0.40 0.43
B 0.37 0.37 0.37 0.37 0.37 037 0.40 0 40
14 A 0.36 0.36 0.36 0.36 0.39 0.42 0.45 0.45
B 0.36 0.36 0.36 0.36 0.36 0.42 0.42 0.45
16 A 0.37 0.37 0.37 0.37 0.40 0.43 0.46 0.49
B 0.37 0.37 0.37 0.37 0.40 0.43 0.46 0.49
18 A 0.38 0.38 0.38 0.38 0.41 0.47 0.50 0.53
B 0.38 0.38 0.38 0.38 0.41 0.44 0.47 0.53
20 A 0.39 0.39 0.39 0.39 0.45 0.48 0.54
B 0.39 0.39 0.39 0.39 0.42 0.48 0.51
24 A 0.44 0.41 0.41 0.44 0.50 0.56
B 0.41 0.41 0.41 0.41 0.47 0.53
Note. This table 15 taken from USAS A21.52. 44
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842 215 Ductile Iron Pipe Joints

(a) Mechanical Joints Ductile iron pipe with mechani-
cal joints shall conform to the requirements of USAS
A21 52 and USAS A2l 11 USA Standard for Rubber
Gasket Joints for Cast Iron Pressure Pipe and Fittings
Mechanical joints shall be assembled 1n accordance with
“Notes on Installation of Mechamcal Joints” in USAS
A2111

(b) Other Joints Ductile iron pipe may be furnished
with other types of joints provided they are properly quah-
fied and meet the appropriate provisions of this Code
Such joints shall be assembled 1n accordance with appli-
cable standards or in accordance with the manufacturer’s
written recommendations

(¢c) Threaded Joints The use of threaded joints to
couple lengths of ductile iron pipe 1s not recommended

842 22 Installation of Ductile Iron Pipe

842 221 Laying Ductile 1ron pipe shall be laid 1n ac-
cordance with the applicable field conditions described 1n
USAS A21 50

842 222 Underground ductile iron pipe shall be installed
with a mimimum cover of 24 inches unless prevented by
other underground structures Where sufficient cover
cannot be provided to protect the pipe from external
loads or damage and the pipe 1s not designed to withstand
such external loads, the pipe shall be cased or bridged to
protect the pipe

842 223 Joint Restraint Suitable harnessing or buttres-
sing shall be provided at points where the main deviates
from a straight line and the thrust 1f not restrained would
Separate the joints

842 224 Making and Testing Ductile Iron Field Joints
(a) Ductile ron pipe joints shall conform to 842 215
and shall be assembled according to recognized USA Stand-
ards or in accordance with the manufacturer’s written
recommendations
(b) Ductile 1iron pipe joints shall be leak tested in
accordance with 841 43 or 841 44 of this Code

842 3 Design of Plastic Piping

General Provisions The design requirements of this sec-
tion are intended to limit the use of plastic piping pnmanly
to mains and service lines in typical distribution systems
operating at a pressure of 100 psi1 or less For other apph-
cations, in Class 1 or 2 Locations, plastic piping may be
used within the limitations prescnbed in this Code

842 31  Plastic Pipe and Tubing Design Formula

The design pressure for plastic gas piping systems or
the nominal wall thicknesses for a given design pressure
shall be determined by the tollowing formulas

P-L ForP=2 —'
R—1*ForP=25m—hxF
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where
D = Specified outside diamter, inches
P = Design pressure, psi
S = Long term hydrostatic strength, psi
t = Specified wall thickness, inches
F = Plastic class location design factor
(from Table 842 311)
R = Standard dimension ratio
Note Long term hydrostatic strengths for the
plastic matenals whose specifications are incorporated
by reference herein are given in Appendix C

Table 842 311
Values of Plastic Design Factor F

Class Location Plastic Design Factor

Class 1 0132
Class 2 025
Class 3 025
Class 4 0.20

Note Dcfinitions for the vartous class locations arc given in 84101

842 32 Thermoplastic Design Limitations

(a) P for thermoplastic mains and service lines in dis-
tnibution systems in all class locations, and for other
applications in Class 3 and 4 Locations, shall not exceed
100 psig

(b) Thermoplastic pipe, tubing and fittings shall not
be used where the operating temperatures of the matenals
will be below —20 F or above 100 F

(c) ¢ for thermoplastic pipe shall not be less than that
shown 1n Table 842 321

(d) ¢ for thermoplastic tubing shall not be less than
0 062 inches

842 33 Reinforced Thermosetting Plastic Design Lim-
itations

(a) P for reinforced thermosetting plastic mains and
service lines 1n distribution systems 1n all class locations,
and for other applications in Class 3 and 4 Locations,
shall not exceed 100 psig

(b) Reinforced thermosetting plastic pipe and fittings
shall not be used where operating temperatures will be
below —20 F or above 150 F

(c) t for remnforced thermosetting plastic pipe shall
not be less than that shown 1n Table 842 331

Table 842 331
Diameter and Wall Thickness for Reinforced
Thermosetting Plastic Pipe
Minimum
Nominal Size OQutside Diameter Wall Thickness

(Inches) (Inches) (Inches)

2 2375 0060

3 3 500 0 060

4 4 500 0070

6 6625 0100
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Table 842.321
Wall Thickness and Standard Dimension Ratio for Thermoplastic Pipe

Nominal Outside Minimum Wall Thickness, Inches

Pipe Diameter Standard Dimension Ratio (R)

Size Inches 26 21 17 13.5 11
I 0.840 0.062 0.062 0.062 0.062 0.076
% 1.050 0.090 0.090 0.090 0.090 0.095

1 1.315 0.090 0.090 0.090 [ 0.097 0.119
1% 1.660 0.090 0.090 0.098 0.123 0.151
1% 1.900 0.090 0.090 0.112 0.141 0.173
2 2.375 0.091 0.113 0.140 0.176 0.216
2% 2.875 0.110 0.137 0.169 0.213 -
3 3.500 0.135 0.167 0.206 0.259 -
3% 4.000 0.154 0.190 0.236 0.296 -
4 4.500 0.173 0.214 0.264 0.333 -
b] 5.563 0.224 0.265 0.328 0.413 -
6 6.625 0.255 0.316 0.390 0.491 -

Standard Dimension Ratio. The Standard Dimension Ratio System enables the user to select a number of different
si1zes of pipe for a piping system, all of which will have the same design pressure. When plastic materials of the
same design strengths are used, the same Standard Dimension Ratio may be used for all sizes of pipe tnstead of

calculating a value of ¢ for each size.

Wall thicknesses above line are minimums and are not a function of Standard Dimension Ratio.

842 34  Design Pressure of Plastic Fittings

(a) The design pressure of ABS and PVC Schedule 40
and 80 thermoplastic fittings shall be obtained from Table
842 341

(b) Thermosetting fittings should be obtained from
the manufacturer of the pipe and shall conform to ASTM
D 2517
842 35 Valves in Plastic Piping

842 351 Valves 1n plastic piping may be made of any
suitable matenal and design permitted by ths Code

842 352 Valve nstallation 1n plastic piping shall be so
designed as to protect the plastic matenal against excessive
torsional or sheaning loads when the valve or shutoff 1s
operated, and from any other secondary stresses which
might be exerted through the valve or its enclosure

842 36 Protection from Hazards

Plastic piping shall conform to the applicable provisions
of 841 15

84237 Cover and Casing Requirements under Ratlroads,
Roads, Streets or Highways

These requirements for plastic piping shall conform to
the applicable provisions of 841 161 and 841 162, except
that plastic pipelines and mains shall be nstalled with a
mimmmum cover of 24 inches at all stress levels

842 38  Clearance between Mains and Other Underground
Structures

Plastic piping shall conform to the applicable provisions
of 841 163 Additional clearance shall be provided 1n the
vicimity of steam, hot water, or power lines or other sources
of heat

842 39 Plastic Pipe and Tubing Joints and Connections

842 391 General Provisions Plastic pipe, tubing and fit-
tings may be joined by the solvent cement method, adhe-
sive method, heat-fusion method, or by means of com-
pression couplings or flanges The method used must be
compatible with the matenals being joined The recom-
mendations of the manufacturer should also be taken into
consideration when determining which method should be
used

842 392 Joint Requirements
(a) Pipe or tubing shall not be threaded

(b) Solvent cement joints, adhesive joints, and heat-
fusion joints shall be made i1n accordance with qualified
procedures which have been established and proven by
test to produce gas tight joints at least as strong as the
pipe or tubing being joined

(c) Solvent cement or heat-fusion joints shall not be
made between different kinds of plastics

(d) Heat-fusion or mechanical joints shall be used when
joining polyethylene pipe, tubing or fittings

(e) Flanges or special joints may be used providing

they are properly qualified and utilized in accordance
with the appropriate provisions of this Code
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Table 842.341

Design Pressure of Thermoplastic Fittings, Psi, of Various Strengths,

Materials and Class Locations

ABS Type 1 and PVC Type I1 PVC Type I
Size Class Location Class Location
Inches Schedule 1 2 and 3 4 1 2 and 3 4

Y 40 100 100 100 100 100 100
80 100 100 100 100 100 100

% 40 100 100 96 100 100 100
80 100 100 100 100 100 100

1 40 100 100 90 100 100 100
80 100 100 100 100 100 100

1% 40 100 92 74 100 100 100
80 100 100 100 100 100 100

1% 40 100 83 66 100 100 100
80 100 100 94 100 100 100

2 40 89 69 55 100 100 100
80 100 100 81 100 100 100

2% 40 99 76 61 100 100 100
80 100 100 85 100 100 100

3 40 84 66 53 100 100 100
80 100 94 75 100 100 100

3% 40 77 60 48 100 100 9%
80 100 86 69 100 100 100

4 40 71 56 44 100 100 89
80 100 81 65 100 100 100

5 40 62 49 39 100 97 78
80 93 72 58 100 100 100

6 40 56 44 35 100 88 71
80 89 70 56 100 100 100

NOTE These pressure ratings are the same value as the design pressure of the corresponding pipe size
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and schedule 1n the same class location, as determined by the formula given in 842.31 and the
limitations 1n 842.32(a).
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842 393 Solvent Cement Joints

(a) Square cut ends free of burrs are required for a
proper socket joint

(b) Proper fit between the pipe or tubing and mating
socket or sleeve is essential to a good joint Sound joints
cannot normally be made between loose fitting parts

(c) The mating surfaces must be clean, dry, and free
of matennal which might be detnmental to the joint

(d) Solvent cements which conform to ASTM D 2513
and are recommended by the pipe or tubing manufacturer
shall be used to make cemented joints

(e) A uniform coating of the solvent cement 1s required
on both mating surfaces After the joint 1s made, excess
cement shall be removed from the outside of the joint
The joint shall not be disturbed until it has properly set

() A solvent cement joint shall not be heated to
accelerate the setting of the cement

(g) Safety requirements in Appendix A of ASTM
D 2513 shall be followed when solvent cements are used

842 394 Heat-Fusion Joints

(a) Sound butt heat-fusion joints require the use of
a jointing device that holds the heater element square to
the ends of the piping, can compress the heated ends
together, and holds the piping 1n proper alignment while
the plastic hardens

(b) Sound socket heat-fusion joints require the use of
a jomnting device that heats the mating surfaces of the
joint uniformly and simultaneously to essentially the same
temperature The completed joint must not be disturbed
until properly set

(¢) Care must be used in the heating operation to
prevent damage to the plastic matenal from overheating
or having the matenal not sufficiently heated to assure a
sound joint Direct application of heat with a torch or
other open flame 1s prohibited

842 395 Adheswve Joints

(a) Adhesives which conform to ASTM D 2517 and
are recommended by the pipe, tubing, or fitting manufac-
turer shall be used to make adhesive bonded joints

(b) When disssmilar matenals are bonded together, a
thorough investigation shall be made to determmne that
the matenals and ashestve used are compatible with each
other

(c) An adhesive bonded joint may be heated in ac-
cordance with the pipe manufacturer’s recommendation
in order to accelerate cure

(d) Prowvision shall be made to clamp or otherwise
prevent the jomned matenals from moving until the ad-
hesive 1s properly set

48

842 396 Mechanical Joints When compression type mech-
anical joints are used the rubber gasket matenal in the
coupling must be compatible with the plastic An internal
tubular ngid stiffener must be used 1n conjunction with
the coupling The tubular stiffener should be flush with
end of pipe or tubing and project at least %2 1n beyond the
outside end of the compression fitting when installed The
stiffener shall be free of rough or sharp edges and shall not
be a force fit in the plastic A spht tubular stiffener shall
not be used The joint shall be designed and installed to
effectively sustain the longitudinal pull-out forces caused
by contraction of the piping or by external loading

842 4 Installation of Plastic Piping
842 41 Construction Specifications

All construction work performed on piping systems in
accordance with the requirements of this Code shall be
done under construction specifications The construction
specifications shall cover the requirements of this Code,
and shall be in sufficient detail to assure proper installation

842 42  Inspection and Handling Provisions

842 421 Plastic pipe and tubing shall be carefully in-
spected for cuts, scratches, gouges and other imperfections
before use, and any pipe or tubing containing harmful
imperfections shall be rejected

842 422 The field inspection provided on each installa-
tion shall be suitable to minimize the chance that any plastic
pipe or tubing containing harmful imperfections will be
installed as part of a main or service line

842 423 Skillful application of qualified techniques and
the use of proper materials and equipment in good condi-
tion are required to achieve sound joints in plastic piping
by the solvent cement, adhesive or heat-fusion methods
Inspection provisions shall be adequate to assure that sound
joints are being made The quality of the joints shall be
checked wvisually on a sampling basis, and if there 1s any
reason to beheve the joint 1s defective, it shall be removed
and replaced

842 424 Care shall be exercised to avoid rough handling
of plastic pipe and tubing It shall not be pushed or pulled
over sharp projections, dropped or have other objects
dropped upon 1t Cautton shall be taken to prevent kinking
or buckling, and any kinks or buckles which occur shall be
removed by cutting out as a cylinder

842 425 Care shall be exercised at all times to protect
the plastic matenal from fire, excessive heat or harmful
chemicals
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842 426 Plastic pipe and tubing shall be adequately sup-
ported dunng storage Thermoplastic pipe, tubing and
fittings shall be protected from long term exposure to
direct sunhght

842 43
(a) Plastic piping shall not be installed above ground,

Installation Prowisions

except as provided for in 849 52 (b)

(b) Plastic piping shall not be installed in vaults or any
other below grade enclosure, unless 1t 1s completely encased
in gas-tight metal pipe and metal fittings having adequate
corrosion protection

(c) Plastic piping shall be installed in such a way that
shear or tensile stresses resulting from construction, back-
fill, thermal contraction or external loading are minimized

842 431 Direct Bunal

(a) Darectly buried thermoplastic pipe or tubing shall
have a minimum wall thickness of 0 090 inch 1n all sizes
except %2 inch nominal diameter pipe and % inch and
smaller nominal diameter tubing, which shall have a mim-
mum wall thickness of 0 062 inch

(b) Plastic piptng shall be laid on undisturbed or well
compacted so1l If plastic pipingis to be laid 1n soils which
may damage 1t, the piping shall be protected by suitable
rock free materials before backfiling 1s completed Plastic
piping shall not be supported by blocking Well tamped
earth or other continuous support shall be used

(c) The piping should be installed with sufficient
slack to provide for possible contraction Cooling may be
necessary before the last connection 1s made, under ex-
tremely high temperature conditions

(d) When long sections of piping that have been as-
sembled alongside the ditch are lowered 1n, care shall be
exercised to avoid any strains which may overstress or
buckle the piping or impose excessive stress on the joints

(e) Backfilling shall be performed in a manner to
provide firm support around the piping The matenal used
for backfilling shall be free of large rocks or pieces of pave-
ment, or any other matenals that might cause damage to
the pipe

(f) Where flooding of the trench 1s done to consolidate
the backfill, care shall be exercised to see that the piping
1s not floated from its firm bearing on the trench bottom

(g) An electnically conductive wire should be 1nstalled
with the piping to facilitate locating 1t with an electronic
pipe locator Other suitable matenal or means for ac-
comphshing this purpose may be employed

842 432 Insertion in Casing

(a) The casing pipe shall be reamed and cleaned to the
extent necessary to remove any sharp edges, projections,
or abrasive matenal which could damage the plastic during
and after insertion
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(b) Plastic pipe or tubing shall be inserted into the
casing pipe in such a manner so as to protect the plastic
dunng the installation The leading end of the plastic shall
be closed before insertion Care shall be taken to prevent
the plastic piping from bearing on the end of the casing

(c¢) That portion of the plastic piping exposed due to
the removal of a section of the casing pipe shall be of suf-
ficient strength to withstand the anticipated external load-
ng or 1t shall be protected with a suitable bndging piece
capable of withstanding the anticipated external loading

(d) That portion of the plastic piping which spans
disturbed earth shall be adequately protected by a brnidging
piece or other means from crushing or shearing from ex-
ternal loading or settling of back-fill

842 44 Bends and Branches

Changes 1n direction of plastic piping may be made with
bends, tees or elbows under the following limitations

(a) Plastic pipe and tubing may be deflected to a radius
not less than the mmimum recommended by the manu-
facturer for the kind, type, grade, wall thickness and
diameter of the particular plastic used

(b) The bends shall be free of buckles, cracks, or other
evidence of damage

(c) Changes in direction that cannot be made in ac-
cordance with (a) above shall be made with elbow-type
fittings

(d) Miter bends are not permitted

(e) Branch connections shall be made only with
socket-type tees or other suitable fittings specifically de-
signed for the purpose

842 45

Injunious gouges or grooves shall be removed by cutting
out the damaged portion as a cylinder and replacing 1t with
a good piece

Field Repair of Gouges and Grooves

84246 Hot Taps

All hot taps shall be installed by trained and expenenced
crews

842 47

Purging of plastic mains and service lines shall be done 1n
accordance with the applicable prowvistons of 841 285
and 841 286

Purging

842 5 Testing Plastic Piping After Construction
842 51

All plastic piping shall be pressure tested after construc-
tion and before being placed 1n operation to demonstrate
that 1t does not leak

Tie-Ins Because 1t 1s sometimes necessary to divide a
pipeline or main into sections for testing, and to install

General Provisions
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test heads, connecting piping, and other necessary ap-
purtenances, 1t 1s not required that the tie-4n sections of
piping be tested The tiein joints, however, shall be
tested for leaks

842,52 Test Requirements

(a) The test procedure used including the duration of
the test, shall be capable of disclosing all leaks 1n the
section being tested and shall be selected after giving due
consideration to the volumetnc content of the section and
its location

(b) Plastic pipelines and mains shall be tested at a
pressure not less than 1 50 times the maximum operating
pressure, or SO psig, whichever 1s greater Maximum test
pressure, however, shall not exceed 3 0 times the design
pressure of the pipe

(c) Sufficient time for joints to “set” properly must
be allowed before the test 1s imitiated

(d) Gas, air or water may be used as the test medium

(e} The test shall be performed 1n such a manner that
the temperature of thermoplastic matenal does not exceed
100°F during the test period

842 53  Safety During Tests

All testing after construction shall be done with due
regard for the safety of employees and the public during
the test

8426 Copper Mams
84261 Design of Copper Mains
842611 Copper pipe or tubing when used for gas mains
shall conform to the following requirements

(a) Copper pipe or tubing shall not be used for mains
where the pressure exceeds 100 psig

(b) Copper pipe or tubing shall not be used for mains
where the gas carnied contains more than an average of 0 3
grains of hydrogen sulfide per 100 standard cubic feet of
gas This 1s equivalent to a trace as determined by the
lead-acetate test

(¢) Copper tubing or pipe for mains shall have a mim-
mum wall thickness of 0 065 inch and shall be hard drawn

(d) Copper pipe or tubing shall not be used for mains
where strain or external loading may damage the piping

842612 Valves in Copper Piping Valves installed 1n
copper lines may be made of any suitable matenal permitted
by this Code

842613 Futtings m Copper Piping It 1s recommended
that fittings in copper piping and exposed to the soil, such
as service tees, pressure control fittings, etc , be made of
bronze, copper or brass
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842 614 Joints in Copper Pipe and Tubing Copper ptpe
shall be jotned by using either a compression type coupling
or a brazed or soldered lap joint The filler matenal 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 com-
parable size of Schedule 40 steel pipe may be threaded
and used for connecting screw fittings or valves

842 615 Protection Against Galvamic Corrosion Prowvi-
sions shall be made to prevent harmful galvanic action
where copper 1s connected underground to steel

843 COMPRESSOR STATIONS.

843.1 Compressor Station Design.

843.11 Location of Compressor Building The main
compressor building for gas compressor stations should
be located at such clear distances from adjacent prop-
erty not under control of the company as to mmmize
the hazard of communication of fire to the compressor
building from structures on adjacent property Sufficient
open space should be provided around the building to
permut the free movement of fire-fighting equipment

843 12 Building Construction

All compressor station buildings which house gas piping
in sizes larger than 2 inches in diameter, or equipment
handling gas (except equipment for domestic purposes)
shall be constructed of noncombustible materals as de-
fined by the American Insurance Association (Special
Interest Bulletin No 294 Definition of Noncombustible
Building Construction Matenal and National Building Code)

843.13 Exits A mmmimum of two exits shall be pro-
vided for each operating floor of a main compressor
butlding and basements and any elevated walkway or
platform 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 to an exit shall not exceed 75 feet
measured along the centerline of aisles or walkways
Said exats shall be unobstructed doorways so located as
to provide a convenient possibility of escape and shall
provide unobstructed passage to a place of safety Door
latches shall be of a type which can be readily opened
from the nside, without a key All swinging doors lo-
cated mn an exterior wall shall swing outward

843.14 Fenced Areas Any fence which may hamper

or prevent escape of persons from the vicinity of a com-
pressor station mn an emergency shall be provided with
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a mmmmum 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 compressor plant building shall open outward
and shall be unlocked (or openable from the inside
without a key) when the area within the enclosure 1s
occupred Alternatively, other facihities affording a simi-
larly convenient exit from the area may be provided

843.2 Electrical Facilities. All electrical eqmpment
and wiring installed 1n gas transmussion and distribu-
tion compressor stations shall conform to the require-
ments of the National Electrical Code, USAS Cl, insofar
as the equipment commercially available permits

843.3 Corrosion Control. Suitable 1nvestigation
shall be made and if 1t indicates that corrosion protec-
tion 1s needed, gas piping within compressor stations
shall be protected by any recognized method or com-
bimmation of methods including coating with protective
matenal, the application of cathodic current, or elec-
trical 1solation by sections After mstallation of piping,
periodic inspections or tests of the piping shall be con-
ducted to determine whether or not the pipe metal 1s
adequately protected

843.4 Compressor Station Equipment.

843.41 Gas Treaung Facilities

843.411 Li:quid Removal When condensable vapors
are present in the gas stream 1n sufficient quantity to
liquefy under the anticipated pressure and temperature
conditions, the suction stream to each stage of compres-
sion (or to each umt, for centrifugal compressors) shall
be protected against the introduction of dangerous quan-
tittes of entrained hiquids into the compressor Every
hiquid separator used for this purpose shall be provided
with manually operated facilities for removal of hquids
therefrom In addition, automatic hquid removal facili-
ties or an automatic compressor-shutdown device or a
high hquid level alarm shall be used where slugs of
hquid might be carried into the compressors

843.412 Liquid Removal Equipment Liquid sepa-
rators, unless constructed of pipe and fittings and no 1n-
ternal welding 1s used, shall be manufactured 1n accord-
ance with Section VIII, Unfired Pressure Vessels, of the
ASME Boiler and Pressure Vessel Code Liquid sepa-
rators when constructed of pipe and fitings without 1n-
ternal welding, shall be in accordance with Type D con-
struction requirements
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84342 Fire Protection Fire protection facilities should
be provided in accordance with the National Fire Protec-
tion Association and American Insurance Associations’
recommendations If fire pumps are a part of such facili-
ties, their operation shall not be affected by emergency
shut-down facihities

843.43 Safety Devices

843.431 Emergency Shutdown Facilities

(a) Each transmission compressor station shall be
provided with an emergency shutdown system by means
of which all gas compressing equipment, all gas fires,
and all electrical facihities in the vicimty of gas headers
and n the compressor building can be shut down and
the gas can be blocked out of the statjon and the station
gas piping blown down The emergency shutdown sys-
tem shall be operable from any one of at least two loca-
tions outside the gas area of the station, preferably near
exit gates in the station fence, but not more than 500
feet from the limits of the station Blowdown piping
shall extend to a location where the discharge of gas 1s
not likely to create a hazard to the compressor station
or surrounding area Unattended field compressor sta-
tions of 1,000 horsepower and less are excluded from
the prowvisions of this paragraph

(b) Each compressor station supplying gas directly
to a distribution system shall be provided with emer-
gency shutdown facilities located outside of the com-
pressor station buildings by means of which all gas can
be blocked out of the station provided there 1s another
adequate source of gas for the distnbution system
These shutdown faciliies can be either automatic or
manually operated as local conditions designate  When
no other gas source 1s available, then no shutdown facili-
ties shall be installed that might function at the wrong
time and cause an outage on the distribution system

843.432 Engine Overspeed Stops Every compressor
prime mover except electrical induction or synchronous
motors shall be provided with an automatic device
which 1s designed to shut down the umt before the speed
of the prime mover or of the driven umt exceeds the
maximum safe speed of either, as established by the
respective manufacturers

843.44 Pressure Limuing Requirements in Com-
pressor Stations

843.441 Pressure relief or other suitable protective

devices of sufficient capacity and sensitivity shall be 1n-
stalled and maintamned to assure that the maximum al-
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lowable operating pressure of the station piping and
equipment 1s not exceeded by more than 10%

843.442 A pressure relief valve shall be installed n
the discharge line of each positive-displacement trans-
mussion compressor between the gas compressor and the
first discharge block valve The relieving capacity shall
be equal to or greater than the capacity of the compres-
sor If the relief valves on the compressor do not pre-
vent the possibility of overpressuring the pipeline, as
specified 1n 845, a relieving device shall be installed on
the pipeline to prevent it from being over-pressured

843.443 An acceptable relief device, in accordance
with 845, or automatic compressor shutdown device
shall be installed 1n the discharge of each positive dis-
placement distribution compressor between the gas com-
pressor and the first discharge block valve The rehev-
ing device shall be installed and maintained to prevent
the maximum allowable operating pressure of the com-
pressor and discharge piping from being exceeded by
more than 10%

843.444 Vent hnes provided to exhaust the gas from
the pressure relief valves to atmosphere shall be ex-
tended to a location where the gas may be discharged
without undue hazard Vent lines shall have sufficient
capacity so that they will not interfere with the perform-
ance of the rehef valve

843.45 Fuel Gas Control An automatic device shall
be provided on each gas engine operating with pressure
gas 1njection, which is designed to shut off the fuel gas
when the engine stops The engine distribution mamfold
shall be stmultaneously automatically vented

843.46 Cooling and Lubrication Failures All gas
compressor units shall be equipped with shutdown or
alarm devices to operate 1n the event of inadequate cool-
ing or lubrication of the units

843.47 Explosion Prevention

843.471 Mufflers The external shell of muffiers for
engines using gas as fuel shall be designed 1n accordance
with good engineering practice and shall be constructed
of ductile materials It 1s recommended that all com-
partments of the muffler shall be manufactured with
vent slots or holes in the baffles to prevent gas from be-
ing trapped 1n the muffler

843.472 Bulding Ventlation Ventilation shall be
sufficient so that employees are not endangered, under
normal operating conditions (or such abnormal condi-
tions as a blown gasket, packing gland, etc ), by ac-

cumulations of hazardous concentrations of flammable
Or NOXIOUS Vapors Or gases In rooms, sumps, attics, pats,
or similarly enclosed places, or 1n any portion thereof

843.5 Compressor Station Piping.

843.51 Gas Piping (general provisions applicable to
all gas piping)

843 511 Specifications for Gas Piping All compressor
station gas piping, other than instrument, control and
sample piping, to and including connections to the main
pipeline, shall be of steel and shall be Type C construction
Ductile iron may not be used 1n the gas piping components
in this location (See 831 11 (c¢))

843.512 Installation of Gas Piping  The provisions
of 841 2, “Installation of Steel Pipelines and Mains,”
shall apply where appropriate to gas piping tn compres-
sor stations

843.513 Testing of Gas Piping  All gas piping within
a compressor station shall be tested after installation 1n
accordance with the provisions of Paragraph 841 4 for
pipelines and mamns 1n location Class 3, except that
small additions to operating stations need not be tested
where operating conditions make 1t mpractical to test

843.514 Identification of Valves and Piping All
emergency valves and controls shall be i1dentified by
signs All important gas pressure piping shall be 1denti-
fied by signs or color codes as to their function

843.52 Fuel Gas Piping (specific provisions applica-
ble to fuel gas piping only)

843.521 All fuel gas lines within a compressor sta-
tion, serving the various buildings and residential area,
shall be provided with master shutoff valves located out-
side of any building or residential area

843.522 The pressure regulating facihities for the fuel
gas system for a compressor station shall be provided
with pressure limiting devices to prevent the normal
operating pressure of the system from being exceeded by
more than 25%, or the maximum allowable operating
pressure by more than 10%

843.523 Suitable provision shall be made to prevent
fuel gas from entering the power cylinders of an engine
and actuating moving parts while work 1s 1n progress on
the engine or on equipment driven by the engine

843.524 All fuel gas used for domestic purposes at
a compressor station, which has an insufficient odor of
its own to serve as a warming 1n the event of its escape,
shall be odorized as prescribed 1n 861
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843.53 Air Piping System

843 531 All air piping within gas compressing stations
shall be constructed in accordance with Section 2 of the
USAS B31 1 Code for Pressure Piping

843.532 The starting air pressure, storage volume,
and size of connecting piping shall be adequate to rotate
the engine at the cranking speed and for the number of
revolutions necessary to purge the fuel gas from the
power cylinder and muffier The recommendations of
the engine manufacturer may be used as a guide 1n de-
termining these factors Consideration should be given
to the number of engines installed and to 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 start-
ing air line near each engine to prevent backflow from
the engine into the air piping system A check valve
shall also be placed mn the mamn air hine on the immed-
ate outlet side of the air tank or tanks It 1s recom-
mended that equipment for cooling the air and remov-
ing the moisture and entrained o1l be mnstalled between
the starting air compressor and the air storage tanks

843.534 Suitable provision shall be made to prevent
starting air from entering the power cylinders of an
engine and actuating moving parts while work 1s 1
progress on the engme or on equipment driven by the
engines Acceptable 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 and
locking open a vent downstream from 1t

843.535 Aiwr Receivers  Air receivers or air storage
bottles, for use i compressor stations, shall be con-
structed and equipped 1n accordance with Section VIII,
Unfired Pressure Vessels, of the ASME Boiler and
Pressure Vessel Code

843 54 Lubnicating Oil Piping All lubnicating o1l piping
within gas compressing stations shall be constructed 1n ac-
cordance with USAS Code for Pressure Piping, Petroleum
Refinery Piping, USAS B31 3

843 55 Water Piping All water piping within gas com-
pressing stations shall be constructed in accordance with
Section 1 of USAS B31.l Code for Pressure Piping

843 56 Steam Piping All steam piping within gas com-
pressing stations shall be constructed in accordance with
Section | of USAS B31 1 Code for Pressure Piping

843 57 Hydraulic Piping All hydraulic power piping
within gas compressing stations shall be constructed in
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accordance with USAS B31 1 Code, for Pressure Piping,
Petroleum Refinery Piping, USAS B31 4

211 844 PIPE-TYPE AND BOTTLE-TYPE HOLDERS
2111 Section 844 of the American Standard Code for
Gas Transmission and Distribution Piping Systems (USAS
B31 8 - 1967) 1s herewith amended 1n 1ts entirety to con-
form to General Order No 94-A of the Commission

845 CONTROL AND LIMITING OF GAS PRES-
SURE.

845.1 Basic Requirement for Protection Against
Accidental Overpressuring. Every pipeline, main,
distribution system, customer’s meter and connected
facilities, compressor station, pipe-type holder, bottle-
type holder, container fabricated from pipe and fittings,
and all special equipment, 1f connected to a compressor
or to a gas source where the failure of pressure control
or other causes might result 1n a pressure which would
exceed the maximum allowable operating pressure of
the facility (refer to 805 14), shall be equipped with
suitable pressure relieving or pressure hmiting devices
Special provisions for service regulators are set forth
under paragraph 8455

845.2 Control and Limiting of Gas Pressure in
Holders, Pipelines, and All Facilities that Might at
Times be Bottle Tight.

845.21 Suitable types of protective devices to pre-
vent overpressuring of such facilities include
(a) Spring-loaded relief valves of types meeting the
provisions of the ASME Unfired Pressure Vessel Code
(b) Pilot-loaded back-pressure regulators used as
rehef valves, so designed that failure of the pilot system
or control lines will cause the regulator to open

84522 Maximum Allowable Operating Pressure for Steel
or Plastic Pipelines or Mains Thus pressure 1s by definition
the maximum operating pressure to which the pipeline
or main may be subjected 1n accordance with the re-
quirements of this Code For a pipeline or main in good
operating condition, the maximum allowable operating
pressure 1s the lesser of the two pressures described in
(a) and (b) below

(a) The design pressure (defined in 805 11) of the
weakest element of the pipeline or main Assuming that
all fittings, valves and other accessories 1n the line have
an adequate pressure rating, the maximum allowable
operating pressure of a steel pipeline or main shall
be the design pressure determined 1n accordance with 841 1|
for steel or 842 3 for plastic

(b) The pressure obtained by dividing the pressure

GTR0000203



to which the pipeline or main 1s tested after construction
by the appropniate factor for the location class involved,
as follows.

Class Pressure
Location Pressure for Steel For Plastic
1 Test Pressure See Test Pressure
125 or 1125* \ Para 150
2 Test Pressure 209 11 Tesy Pressure
125 150
3 Test Pressure’ s Test Pressure
150 } ’ ee 150
4 Test Pressure’ Test Pressure
150 0912 150

*Where Test Pressure Depends on Mill Test Pressure

lOlher factors than 16 should be used if the line was tested under the special
conditions described In 841413, 841416 and 84142 In such cases use
factors that are consistent with the applicable requirements of these sections

(c) In some cases the operating company will consider
that the maximum operating pressure to which a pipeline
or main should be subjected 1s less than the pressure de-
terminated by either (a) or (b) above Pipelines or mains that
are known to be seriously corroded or deteriorated or that
have other defects seriously affecting 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 1t considers
safe, and shall install over-pressure protective devices
designed to prevent accidentally exceeding this maxi-
mum pressure, 1if there is a reasonable possibility that
the pressure will be exceeded

(d) Ifservice ines are connected to the pipeline or main,
there are additional considerations that might in some
cases hmit the maximum allowable operating pressure
of the facility See 845 33

202 1 84523 Qualifying a Steel Pipeline or Main for a
New and Higher Maximum Allowable Operating Pressure
Note This paragraph applies to pipelines or mains
where the new and higher maximum allowable operat-
ing pressure will produce a hoop stress of 30% or more
of the specified mmimum yield strength of the pipe
When the new and higher maximum allowable operating
pressure 1s equal to or less than this value the provisions
of 845 34 shall apply

Before increasing the maximum allowable operating
pressure of a pipeline or mam that has been operating
for a period of several years or more at a pressure less
than that determined by 845 22(a) above, 1t 1s required
that

(a) The following investigative and corrective meas-
ures be taken

(1) The design and previous testing of the pipeline

and the materials and equipment m 1t be reviewed to
determine that the proposed mcrease i allowable op-
erating pressure 1s safe and in general agreement with
the requirements of this Code

54

(2) The condition of the line be determined by
field inspections, examination of mantenance records,
or other suitable means

(3) Repairs, replacements or alterations in the
pipeline disclosed to be necessary by steps (1) and
(2) be made

(b) The maximum allowable operating pressure may
be increased after compliance with (a) above and one
of the following provisions

(1) If the physical condition of the line as deter-
mined by (a) above indicates that the line 1s capable of
withstanding the desired increased operating pressure in
accordance with the design requirements of this Code
and the line has previously been tested to a pressure
equal to or greater than that required by this Code for a
new line for the proposed new maximum allowable op-
erating pressure, the line may be operated at the -
creased maximum allowable operating pressure

(2) If the physical condition of the line as deter-
mined by (a) above indicates that the ability of the line
to withstand the increased maximum operating pressure
has not been satisfactorily venfied or the hine has not
been previously tested to the levels required by this ed:-
tion of the Code for a new hne for the proposed new
maximum allowable operating pressure, the line may be
operated at the increased maximum allowable operating
pressure if the line shall successfully withstand the test
required by this edition of the Code for a new line to
operate under the same conditions

(3) If, under the foregomng provisions of (b)
above, 1t 1s necessary to test a ptpeline or main before 1t
can be up-rated to a new maximum allowable operating
pressure, and if 1t 1s not practical to test the line either
because of the expense or difficulties created by taking
it out of service, or because of other operating condi-
tions, a new and higher maximum allowable operating
pressure may be established as follows

3 1 Perform the requirements of (a) above

32 Select a new maximum allowable operating
pressure consistent with the condition of the line and
the design requirements of this Code, provided, how-
ever, that,

33 In no such case shall the new maximum
allowable operating pressure exceed 80% of that per-
mitted for a new line of the same design 1n the same
location

(c) In no case shall the maximum allowable operating
pressure of a pipeline be raised to a value higher than would
be permitted by this code for a new line constructed of
the same matenals and 1n the same locations

The rate of pressure increase to the new maximum
allowable operating pressure shall be gradual so as to allow
sufficient time for periodic observations of the pipeline

(d) Records of such investigations, work performed,
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and pressure tests conducted shall be preserved, as long
as the facilities involved remain 1n service

8453 Control and Limiting of Gas Pressure in High-
Pressure Steel, Ductile Iron, Cast Iron or Plastic Distribu-
tion Systems

845.31 Each high-pressure distribution system or
main, supplied from a source of gas which 1s at a higher
pressure than the maxmmum allowable operating pres-
sure for the system, shall be equipped with pressure reg-
ulating devices of adequate capacity, and designed to
meet the pressure, load and other service conditions
under which they will operate or to which they may be
subjected

845.32 In addition to the pressure-regulating devices
prescribed in 845 31, a suitable method shall be pro-
vided to prevent accidental over-pressuring of a high-
pressure distribution system

Suitable types of protective devices to prevent over-
pressuring of high pressure distribution systems include

(a) Relief valves as prescribed i» 845 21(a) and
(b)

(b) Weight-loaded relef valves

(c) A momtoring regulator installed in series with
the primary pressure regulator

(d) A series regulator installed upstream from the
primary regulator, and set to continuously imit the pres-
sure on the inlet of the primary regulator to the maxi-
mum allowable operating pressure of the distribution
system or less

(e) An automatic shut-off device installed in series
with the primary pressure regulator, and set to shut off
when the pressure on the distribution system reaches
the maximum allowable operating pressure, or less This
device must remam closed until manually reset It
should not be used where 1t might cause an interruption
In service to a large number of customers

845.33 Maximum Allowable Operating Pressure for
High-Pressure Distribution Systems This pressure shall
be the maximum pressure to which the system can be
subjected in accordance with requirements of this Code
It shall not exceed

(a) The design pressure of the weakest element of
the system as defined in 805 11

(b) 60 psig if the service hines in the system are not
equipped with senes regulators or other pressure limiting
devices as prescribed 1n 845 53

(c) 25 psig in cast 1ron systems having unreinforced
bell and spigot joints as prescribed in 842 15(a)

(d) The pressure limits to which the joint could be
subjected without possibility of parting

(e) 2 psig in high-pressure distribution systems
equipped with service regulators not meeting the re-
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quirements of 845 51 and which do not have an over-
pressure 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 1s less than the pressure obtained by applying
the applicable limits in 845 33(a), (b), (¢), (d) or (e)
Systems that are known to be corroded and that have
been operated for years at lower pressures than these
himats fall into this category In such cases the operat-
ing company shall decide the maximum pressure 1t con-
siders safe, and shall install overpressure protective de-
vices to prevent accidentally exceeding this maximum
pressure if there 1s a reasonable possibility that the pres-
sure will be exceeded

2021 84534 Qualifying a High-Pressure Steel or Plas-
tic Distribution System for a New and Higher Maximum
Allowable Operating Pressure Note This paragraph apphies
to high-pressure distrnbution mains and to pipelines where
the new and higher maximum allowable operating pressure
1s less than that required to produce a hoop stress of
30% of the specified minimum yield strength of the
pipe  When the new and higher maximum allowable
operating pressure 1s more than this value the provisions
of 845 23 shall apply

(a) Before increasing the maximum allowable op-
erating pressure of a high-pressure distribution system,
that has been operating at less than the apphcable maxi-
mum pressure stated in 845 33, to a new maxumum al-
lowable operating pressure equal to or less than the
maximum applicable pressure in 845 33, it 1s required
that the following factors be taken in consideration

(1) The design of the system including hinds of
material and equipment used

(2) Past maintenance records including results of
any previous leakage surveys

(b) Before increasing the pressure the following steps

shall be taken

(1) Make a leakage survey, if past mantenance
records indicate that such a survey is advisable, and
repair leaks found

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

(3) Install suitable devices on the service lines to
regulate and Limit the pressure of the gas in accordance
with 84553 if the new maximum allowable operating
pressure 1s to be over 60 psig

(4) Adequately reinforce or anchor offsets, bends
and dead ends in coupled pipe to avoid movement of
the pipe should the offset, bend or dead end be exposed
1n an excavation

(c¢) The rate of pressure increase to the new maxi-
mum allowable operating pressure shall be gradual so
as to allow sufficient time for penodic observations of
the system
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(d) Records of such investigations, and work per-
formed shall be preserved, as long as the facilities involved
remain in service

84535 Qualifying a Cast Iron or Ductile Iron High
Pressure Main or System for a New and Higher Maximum
Allowable Operating Pressure
(a) The maximum allowable operating pressure of a
cast iron main or system shall not be increased to a pres-
sure 1n excess of that permitted in 84533 or 84211,
whichever 1s the lesser The maximum allowable operating
pressure of a ductile iron main or system shall not be 1n-
creased to a pressure 1n excess of that permitted in 842 211
Where records are not complete enough to permit the
direct application of 84211 or 842211 the following
procedures shall be used
(1) Laying Condition Where the ongnal laying

conditions cannot be ascertamned, 1t shall be assumed
that Condition D (pipe supported on blocks, tamped back-
fill) exists for cast iron pipe and Condition B (pipe laid
without blocks, tamped backfill) exists for ductile wron
pipe

(2) Cover Unless the actual maximum cover
depth 1s known with certainty, 1t shall be determined by
exposing the main or system at three or more points
and making actual measurements The mam or system
shall be exposed in those areas where the cover depth
is most hikely to be greatest The greatest measured
cover depth shall be used for computations

(3) Nomunal Wall Thickness Unless the nominal
thickness 1s known with certainty, 1t shall be determined
by cutting coupons from three or more separate pipe
lengths and making actual wall thickness measure-
ments The coupons shall be cut from pipe lengths
located 1n those areas where the cover depth 1s most
likely to be greatest The average of all measurements
taken shall be increased by the allowance indicated n
the following table

Allowable (inches)
Pipe Size Cast Iron Pipe Ductile
(inches) Iron
Pit Cast Centnfugally Cast Pipe
Pipe Pipe

3-8 0075 0065 0065
10-12 008 007 007
14-24 008 008 0075
3042 009 009 0075

48 090 009 008
54-60 009

The nominal wall thickness of cast iron shall be that
standard thickness histed in Table 10 of USAS A2l 1
nearest the value thus obtained, or Table 11, whichever
1s applicable The nominal wall thickness of ductile iron

56

shall be that standard thickness Listed 1n Table 6 of USAS
A21 50 nearest the value thus obtained

(4) Manufactunng Process Unless the cast iron
pipe manufacturing process 18 known with certanty, 1t
shall be assumed to be pit cast pipe having a bursting
tenstle strength (S) of 11,000 pst and a modulus of rup-
ture (R) of 31,000 ps1

(b) Before increasing the maximum allowable op-

erating pressure, the following measures shall be taken

(1) Review the design of the main or system, the
matenals and equipment used, and previous tests

(2) Determine the condition of the main or system
from past maintenance records including results of
previous leakage surveys

(3) Make a leakage survey or a gas detector
survey

(4) Repair, remnforce or replace any part of the
main or system found to be nadequate for the higher
operating pressure

(5) Adequately reinforce or anchor offsets, bends
and dead ends in coupled or bell and spigot pipe to
avoid movement of the pipe should the offset, bend or
dead end be exposed by excavation

(6) Install suitable devices on the service lines to
regulate and hmit the pressure of the gas in accordance
with 845 53 if the new and higher maximum allowable
operating pressure 1s to be over 60 psig

(c) If after comphance with 845 35 (b) above, 1t 1s

established that the main or system 1s capable of safely
withstanding the proposed new and higher maximum
allowable operating pressure, the pressure in the mam
or system shall be increased gradually, in steps, to the
new maximum allowable operating pressure After each
incremental pressure increase, the main or system shall
be checked before making the next increase to deter-
mine the effect of the previous pressure increase

845.4 Control and Limiting of Gas Pressure in
Low-Pressure Distribution Systems.

845.41 Each low-pressure distribution system or low
pressure mamn supplied from a gas source which 1s at a
higher pressure than the maximum allowable operating
pressure for the low-pressure system, shall be equipped
with pressure regulating devices of adequate capacity,
designed to meet the pressure, load and other service
conditions under which they will have to operate

845.42 In addition to the pressure-regulating devices
prescribed 1n 84541, a suitable device shall be pro-
vided to prevent accidental overpressuring Suitable
types of protective devices to prevent overpressuring of
low pressure distribution systems include

(a) A hqud seal relief device that can be set to open
accurately and consistently at the desired pressure
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(b) Weight loaded relief valves

(c) An automatic shut-off device as descrnibed n
845 32(e)

(d) A pilot loaded back-pressure regulator as de-
scribed 1in 845 21(b)

(e) A momtoring regulator as described in 845 32
(c)

(f) A series regulator as described in 845 32 (d)

212 845.43 Maximum Allowable Operating Pres-
sure for Low Pressure Distribution Systems

2121 Section 845 43 of the Amernican Standard Code
for Gas Transmission and Distnibution Piping Systems
(USAS B31 8 - 1967) 15 herewith amended in 1ts entirety
to conform to General Order No 58-A, Rule 17, 18 and
19, of the Commussion

845.44 Conversion of Low-Pressure Distribution Sys-
tems to High-Pressure Distribution Systems

(a) Before converting a low-pressure distribution
system to a high-pressure distribution system, it 1s rec-
ommended that the following factors be taken into
consideration.

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

(2) Past maintenance records including results of
any previous leakage surveys.

(b) Before increasing the pressure the following
steps (not necessarily 1n sequence shown) should be
taken

(1) Make a leakage survey, if past maintenance
records indicate that such a survey 1s 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 line
and test each regulator to determine that 1t 1s functioning
In some cases it may be necessary to raise the pressure
shightly to permit proper operation of the service regulator

(4) Isolate the system from adjacent low-pressure
systems

(5) At bends or offsets in coupled or bell and
spigot pipe, reinforce or replace anchorages determined
to be inadequate 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 magmtude of each increase and
the length of the check period will vary depending upon
conditions The objective of this procedure 1s to afford
an opportumty to discover before excessive pressures
are reached any unknown open and unregulated con-

nections to adjacent low-pressure systems or to indi-
vidual customers

845.5 Control and Limiting of the Pressure of
Gas Delivered to Domestic, Small Commercial and
Small Industrial Customers from High Pressure
Distribution Systems.

Note: When the pressure of the gas and the demand
by the customer are greater than that which 1s applicable
under the provisions of 845 5, the requirements for con-
trol and himiting of the pressure of gas delivered are
included 1n 845 1

845.51 If the maximum actual operating pressure of
the distribution system 1s between 2 psig and 60 psig
and a service regulator having the characteristics listed
below 1s used, no other pressure miting device is re-
quired

(a) A pressure regulator capable of reducing dis-
tribution line pressure (pounds per square inch) to
pressures recommended for household appliances
(inches of water column)

(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 seat shall be made of resiient ma-
terial designed to withstand abrasion of the gas, impun-
ties 1n gas, cutting by the valve, and to resist permanent
deformation when 1t 1s pressed against the valve port

(d) Pipe connections to the regulator shall not ex-
ceed 2 inches in diameter

(e) The regulator must be of a type that 1s capable
under normal operating conditions of regulating the
downstream pressure within the necessary limits of ac-
curacy and of niting the build-up of pressure under
no-flow conditions to 50% or less of the discharge
pressure maintained under flow conditions

(f) A self-contained service regulator with no ex-
ternal static or control lines

845.52 If the maximum actual operating pressure of
the distribution system 1s between 2 psig and 60 psig
and a service regulator not having all of the character-
istics listed in 845 51 1s used, or if the gas contans
matenals that seriously interfere with the operation of
service regulators, suitable protective devices shall be
installed to prevent unsafe overpressuring of the cus-
tomer’s appliances should the service regulator fail
Some of the suitable types of protective devices to pre-
vent overpressuring of customer’s apphances are

(a) A monitoring regulator

(b) A relief valve

(c) An automatic shut-off device
These devices may be installed as an integral part of
the service regulator or as a separate umt

845.53 If the maximum actual operating pressure
of the distribution system exceeds 60 psig, suitable
methods shall be used to regulate and Limmt, to the
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maximum safe value, the pressure of gas delivered to
the customer, such as the following

(a) A service regulator having the characteristics
listed 1n 845 51 above and a secondary regulator lo-
cated upstream from the service regulator The sec-
ondary regulator in no case shall be set to maintain a
pressure higher than 60 ps1 A device shall be installed
between the secondary regulator and the service regu-
lator to hmt the pressure on the mlet of the service
regulator to 60 pst or less 1n case the secondary regu-
lator fails to function properly This device may be
either a relief valve, or an automatic shut-off that shuts,
if the pressure on the inlet of the service regulator
exceeds the set pressure (60 pst or less), and remains
closed until manually reset

(b) A service regulator and a monitoring regulator
set to lmit to a maximum safe value the pressure of
the gas delivered to the customer

(c) A service regulator with a relief valve vented to
the outside atmosphere, with the relief valve set to open
so that the pressure of gas gong to the customer shall
not exceed a maximum safe value The relief valve may
either be built into the service regulator or it may be
a separate unit installed downstream from the service
regulator This combination may be used alone only in
those cases where the nlet pressure on the service regu-
lator does not exceed the manufacturer’s safe working
pressure rating of the service regulator, and 1s not rec-
ommended for use where the inlet pressure on the serv-
ice regulator exceeds 125 pst For higher inlet pres-
sures, method (a) or (b) above should be used

845.6 Requirements for Design of All Pressure
Relief and Pressure Limiting Installations.

845.61 All pressure relief or pressure limiting devices
shall

(a) Be constructed of matenals such that the opera-
tion of the device will not normally be impaired by cor-
rosion of external parts by the atmosphere, or of the
internal parts by gas

(b) Have valves and valve seats that are designed
not to stick 1n a position that will make the device
mnoperative and result in failure of the device to perform
in the manner for which 1t was intended

(c) Be designed and installed so that they can be
readily operated to determine 1f the valve is free, and
can be tested to determine the pressure at which they
will operate, and can be tested for leakage when 1n the
closed position,

845.62 The discharge stacks, vents or outlet ports
of all pressure rehef devices shall be located where gas
can be discharged into the atmosphere without undue
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hazard Consideration should be given to all exposures
in the immediate vicimity Where required to protect
devices, the discharge stacks, or vents, shall be pro-
tected with rain caps to preclude the entry of water

845.63 The size of the openings, pipe and fittings
located between the system to be protected and the
pressure relieving device, and the vent line, shall be of
adequate size to prevent hammering of the valve and to
prevent impairment of rehef capacity

845.64 Precautions shall be taken to prevent un-
authorized operation of any stop valve which will make
a pressure relief valve moperative This provision shall
not apply to valves, the operation of which will 1solate
the system under protection from its source of pressure
Acceptable methods for complying with this provision
are

(a) Lock the stop valve in the open position In-
struct authonized personnel of the importance of not
inadvertently leaving the stop valve closed and of being
present during the entire period that the stop valve 1s
closed so that they can lock 1t in the open position be-
fore they leave the location

(b) Install duplicate rehef valves, each having ad-
equate capacity by itself to protect the system, and
arrange the 1solating valves or 3-way valve so that
mechanically 1t 1s possible to render only one safety
device moperative at a time

845.65 Precautions shall be taken to prevent un-
authonized operation of any valve which will make
pressure hmiting devices moperative This provision
apples to 1solating valves, by-pass valves, and valves
on control or float lines which are located between the
pressure limiting device and the system which the de-
vice protects A method similar to 845 64 (a) shall be
considered acceptable in complying with this provision

845.66 (a) When a monitoring regulator, series reg-
ulator, system relief or system shut-off, 1s installed at a
district regulator station to protect a piping system from
overpressuring, the installation shall be designed and in-
stalled to prevent any single incident such as an ex-
plosion 1n a vault or damage by a vehicle from affecting
the operation of both the overpressure protective device
and the district regulator (See 846 and 847 )

(b) Special attention shall be given to control lines
All control hnes 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 control line from making both the
district regulator and the overpressure protective device
inoperative
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845.7 Required Capacity of Pressure Relieving
and Pressure Limiting Stations.

845.71 Each pressure rehef station or pressure hm-
iting station or group of such stations installed to pro-
tect a piping system or pressure vessel shall have suffi-
cient capacity and shall be set to operate to prevent the
pressure from exceeding the maximum allowable op-
erating pressure plus 10%, or the pressure which pro-
duces a hoop stress of 75% of the specified mmimum
yield strength, whichever 1s the lower, or mn a low
pressure distribution system, a pressure which would
cause the unsafe operation of any connected and prop-
erly adjusted gas burning equipment

845.72 When more than one pressure regulating or
compressor station feeds into a pipeline or distnibution
system and pressure relief devices are installed at such
stations, the relieving capacity at the remote stations
may be taken into account in sizing the rehef devices
at each station However, 1n doing this the assumed
remote relieving capacity must be imited to the capacity
of the piping system to transmit gas to the remote
location or to the capacity of the remote relef device,
whichever 1s less

845.8 Proof of Adequate Capacity and Satisfac-
tory Performance of Pressure Limiting and Pres-
sure Relief Devices.

845.81 Where the safety device consists of an addi-
tional regulator which 1s associated with or functions
in combination with one or more regulators 1n a series
arrangement to control or imit the pressure 1n a piping
system, suitable checks shall be made to determine that
the equipment will operate in a satisfactory manner to
prevent any pressure 1n excess of the established maxi-
mum allowable operating pressure of the system should
any one of the associated regulators malfunction or re-
main 1n the wide open position

845.82 Suitable checks shall be made penodically
to 1nsure that the combined capacity of the relief devices
on a piping system or facility 1s adequate to limit the
gas pressure at all times to values prescribed by this
Code This check should be based on the operating con-
ditions that create the maximum probable requirement
for rehef capacity in each case, even though sich
operating conditions actually occur infrequently and/or
for only short periods of time

845.9 Instrument, Control and Sample Piping.
(a) Scope

(1) The requirements given 1n this section apply

to the design of instrument, control and sampling piping

for safe and proper operation of the piping itself and
do not cover design of piping to secure proper function-
g of instruments for which the piping 1s installed

(2) This section does not apply to permanently
closed piping systems, such as fluid-filled temperature-
responsive devices

(b) Matenals and Design.

(1) The matenals employed for valves, fittings,
tubing, and piping shall be designed to meet the par-
ticular conditions of service.

(2) Take-off connections and attaching bosses,
fitungs, or adapters shall be made of suitable material
and shall be capable of withstanding the maximum
service pressure and temperature of the piping or equip-
ment to which they are attached They shall be de-
signed to satisfactorily withstand all stresses without
failure by fatigue

(3) A shut-off valve shall be installed 1n each
take-off ine as 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, mnstruments
and equipment

(4) Brass pipe or copper pipe or tubing shall not
be used for metal temperatures greater than 400 F

(5) Piping subject to clogging from solids or de-
posits shall be provided with suitable connections for
cleaning

(6) Pipe or tubing required under this section
may be specified by the manufacturers of the instru-
ment, control apparatus, or sampling device, provided
that the safety of the pipe or tubing as installed 1s at
least equal to that otherwise required under the Code

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

(8) Piping 1n which iquids may accumulate shall
be provided with drans or drips

(9) The arrangement of piping and supports shall
be designed to provide not only for safety under op-
erating stresses, but also to provide protection for the
piping against detrimental sagging, external mechanical
injury, abuse, and damage due to unusual service con-
ditions other than those connected with pressure, tem-
perature, and service vibration

(10) Suitable precautions, such as increasing the
pipe wall thickness, shall be taken where internal cor-
rosive conditions may exist All underground piping
shall be protected against corrosion where soil tests or
experience indicate that the soil 1s corrosive Refer to
841172 and 841173

(11) Jonts between sections of tubing and/or
pipe and between tubing and/or pipe and valves or
fittings shall be made in a manner swtable for the pres-
sure and temperature condition, such as by means of
flared, flareless, and compression type fittings, or equal,
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or they may be of the brazed, screwed, or socket-welded
type If screwed-end valves are to be used with flared,
flareless, or compression type fitngs, adapters are
required

Slip type expansion joints shall not be used, ex-
pansion shall be taken care of by providing flexibility

(12) Plastic shall not be used where operating
temperatures exceed limitations shown in 842 32(b) and
842 33(b)

846 VALVES.

846.1 Required Spacing of Valves.

846.11 Transnussion Lines  Sectionahzing 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 conforming
to location Class 2, 8 miles within areas conforming to
location Class 3, and 5 miles within areas conforming
to location Class 4

846.12 Valves on distnibution mains, whether for
operating or emergency purposes, shall be spaced as
follows

(a) High Pressure Distribution Systems Valves
shall be installed in high pressure distribution systems
in accessible locations 1in order to reduce the time to
shut down a section of main 1n an emergency In deter-
mining the spacing of the valves consideration should
be given to the operating pressure and size of the maimns
and local physical conditions as well as the number and
type of consumers that might be affected by a shutdown

(b) Low Pressure Distribution Systems Valves may
be used on low pressure distribution systems, but are
not required except as specified in 846 22 (a)

846.2 Location of Valves.

846.21 Transmussion Valves

(a) Sectionahzing block valves shall be accessible
and protected from damage and tampering If a blow-
down valve 1s nvolved 1t shall be located where the
gas can be blown to the atmosphere without undue
hazard

(b) Sectionalizing valves may be installed above
ground, in a vault, or buried In all installations an
operating device to open or close the valve shall be
readily accessible to authorized persons All valves
shall be suitably supported to prevent settlement, or
movement of the attached piping

(c) Blow-down valves shall be provided so that each
section of pipeline between main line valves can be
blown down The sizes and capacity of the connections
for blowing down the line shall be such that under
emergency conditions the section of hne can be blown
down as rapidly as 1s practicable

1 See 849 12 and 849 13 for valves In services

(d) This Code does not require the use of automatic
valves, nor does the Code imply that the use of auto-
matic valves presently developed will provide full pro-
tection to a piping system Their use and 1nstallation
shall be at the discretion of the operating company

846.22 Distribution System Valves

(a) A valve shall be installed on the inlet piping of
each regulator station controlling the flow or pressure
of gas 1n a distribution system The distance between
the valve and the regulator or regulators shall be suffi-
cient to permit 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 op-
erating or emergency purposes, shall be located 1n a
manner that will provide ready access and facilitate
their operation during an emergency Where a valve
1s installed in a buried box or enclosure, only ready
access to the operating stem or mechanism 1s impled
The box or enclosure shall be installed in a manner
to avoid transmutting external loads to the main

847 VAULTS.

847.1 Structural Design Requirements.

Underground vaults or pits for valves, pressure re-
lieving, pressure miting or pressure regulating stations,
etc, shall be designed and constructed in accordance
with the following provisions

(a) Vaults and pits shall be designed and con-
structed 1n accordance with good structural engineering
practice to meet the loads which may be imposed upon
them

(b) Sufficient working space shall be provided so
that all of the equipment required n the vault can be
properly installed, operated and mamntamned

(¢) In the design of vaults and pits for pressure
Iimiting, pressure relieving and pressure regulating
equipment, consideration shall be given to the pro-
tection of the equipment installed from damage, such
as that resulting from an explosion within the vault or
pit, which may cause portions of the roof or cover to
fall into the vault

(d) Pipe entering, and within, regulator vaults or
pits shall be steel for sizes 10 inches and less except
that control and gage ptping may be copper Where
piping extends through the vault or pit structure, pro-
vision shall be made to prevent the passage of gases or

liquids through the opeming and to avert strains 1n the
piping Equipment and piping shall be suitably sus-
tamed by metal, masonry, or concrete supports The
control piping shall be placed and supported in the
vault or pit so that its exposure to injury or damage
1s reduced to a minimum

(e) Vault or pit openings shall be located so as to
mimimize the hazards of tools or other objects falling
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upon the regulator, piping, or other equipment The
control piping and the operating parts of the equipment
installed shall not be located under a vault or pit open-
ing where workmen can step on them when entering or
leaving the vault or pit, unless such parts are suitably
protected

(f) Whenever a vault or pit opening 1s to be located
above equipment which could be damaged by a falling
cover, a circular cover should be 1nstalled or other sutt-
able precautions taken

847.2 Accessibility., Consideration shall be given,
in selecting a site for a vault, to its accessibiity Some
of the important factors to consider in selecting the
location of a vault are as follows

(a) Exposure to traffic The location of vaults in
street intersections or at points where traffic 1s heavy
or dense should be avoided

(b) Exposure to flooding Vaults should not be
located at pomnts of mimimum elevation, near catch
basins, or where the access cover will be 1n the course
of surface waters

(c) Exposure to adjacent subsurface hazards Vaults
should be located as far as 1s practical from water,
electric, steam, or other facilities

8473 Vault Sealing, Venting and Ventilation Under-
ground vaults and closed top pits composing either a pres-
sure regulating or reducing station, or a pressure limiting
or relieving station, shall be sealed, vented or ventilated
as follows

(a) When the internal volume exceeds 200 cubic
feet, such vaults or pits shall be ventilated with two
ducts each having at least the ventilating effect of a
pipe 4 inches in diameter

(b) The ventilation provided shall be sufficient to
mimmize the possible formation of a combustible at-
mosphere mn the vault or pit

(c) The ducts shall extend to a height above grade
adequate to disperse any gas-air mixtures that might
be discharged The outside end of the ducts shall be
equipped with a suitable weatherproof fiting or vent-
head designed to prevent foreign matter from entering
or obstructing the duct The effective area of the open-
ings 1n such fittings or vent-heads shall be at least equal
to the cross-sectional area of a 4-inch duct The hori-
zontal section of the ducts shall be as short as practical
and shall be pitched to prevent the accumulation of

hquids in the line The number of bends and offsets
shall be reduced to a minimum and provisions shall be
mcorporated to facilitate the periodic cleaning of the
ducts

(d) Such vaults or pits having an internal volume be-
tween 75 cubic feet and 200 cubic feet may be either
sealed, vented or ventilated If sealed, all openings shall be
equipped with tight fitting covers without open holes
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through which an explosive mixture might be i1gmted
Means shall be provided for testing the internal atmosphere
before removing the cover If vented, proper provision to
prevent external sources of igmition from reaching the
vault atmosphere must be provided If ventilated, the pro-
visions of either 847 3 (a), (b), and (c), or (e) shall apply

(e) If vaults or pits referred to in (d) above are
ventilated by means of openings 1n the covers or grat-
ings and the ratio of the internal volume, in cubic feet,
to the effective ventilating area of the cover or grating,
1n square feet, 1s less than 20 to 1, no additional ventila-
tion 1s required

(f) Vaults or pits having an internal volume less than
75 cubic feet have no specific requirements

847.4 Drainage and Waterproofing.

(a) Provisions shall be made to minimize the en-
trance of water 1nto vaults, and vault equipment shall
always be designed to operate safely, if submerged

(b) No vault contammng gas piping shall be con-
nected by means of a drain connection to any other sub-
structure, such as a sewer.

(c) Electnical equipment 1n vaults shall conform to the
requirements of Class 1, Group D, of the National Elec-
trical Code, USAS ClI

848 CUSTOMERS’
TORS.

METERS AND REGULA.

848.1 Location for Customers’ Meter and Regu-
lator Installations.

(a) Customers’ meters and regulators may be located
either inside or outside of buildings, depending upon local
conditions, except, that on service lines requinng seres
regulation, 1n accordance with 845 53 (a), the upstream
regulator shall be located outside of the building

(b) When installed within a building, the service regu-
lator shall be in a readily accessible location near the pont
of gas service hine entrance and whenever practical, the
meters shall be installed at the same location Meters shall
not be installed 1in bedrooms, closets, bathrooms, under
combustible stairways or in unventilated or inaccessible
places, nor closer than three feet to sources of igmtion,
including furnaces and water heaters On service lines
supplying large industiral customers or installations where
gas 15 utilized at higher than standard service pressure, the
regulators may be installed at other readily accessible
locations

(c) When located outside of builldings, meters and
service regulators shall be nstalled in readily accessible
locations where they will be reasonably protected from
damage

(d) Regulators requining vents for their proper and
effective operation shall be vented to the outside atmos-
phere 1n accordance with the provisions of 848 33
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848.2 Operating Pressures for Customers’ Meter
Installations. Iron or aluminum case meters shall
not be used at a maximum operating pressure higher
than the manufacturer’s rating for the meter New
tinned steel case meters shall not be used at a pressure
in excess of 50% of the manufacturer’s test pressure,
rebuilt tinned steel case meters shall not be used at a
pressure 1 excess of 50% of the pressure used to test
the meter after rebuilding

848.3 Protection of Customers’ Meter and Regu-
lator Installations from Damage.

848.31 Meters and service regulators shall not be
installed where rapid deterioration from corrosion or
other causes 1s likely to occur

848.32 A suitable protective device such as a back-
pressure regulator, or a check valve, shall be installed
downstream of the meter 1if and as required under the
following conditions
(a) If the nature of the utilization equipment 1s such
that 1t may induce a vacuum at the meter, install a back-
pressure regulator downstream from the meter
(b) Install a check valve or equivalent if
(1) The utiization equipment mught induce a
back-pressure
(2) The gas utilization equipment 1s connected to
a source of oxygen or compressed air
(3) Liquefied petroleum gas or other supplemen-
tary gas 1s used as standby and might flow back to the
meter A threeway valve installed to admit the standby
supply and at the same time shut off the regular supply,
can be substituted for a check valve if desired

848.33 All service regulator vents, and relief vents
where required, shall terminate 1n the outside air in
rain and msect resistant fitungs The open end of the
vent shall be located where, if a regulator failure result-
ing 1n the release of gas occurs, the gas can escape
freely 1nto the atmosphere and away from any openings
into the buildings At locations where service regulators
might be submerged during floods, either a special anti-
flood type breather vent fitting shall be installed, or the
vent line shall be extended above the height of the
expected flood waters

848.34 Pits and vaults, housing customers’ meters
and regulators, shall be designed to support vehicular
traffic when installed in the following locations

(a) Travelled portions of alleys, streets and high-
ways

(b) Dnveways

848.4 Installation of Meters and Regulators. All
meters and regulators shall be nstalled in such a man-
ner as to prevent undue stresses upon the connecting
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piping and/or the meter Lead connections, or other
connections made of material which can be easily dam-
aged, shall not be used The use of standard weight
close nipples 1s prohibited

849 GAS SERVICE LINES
849 1 General Provisions Applicable to Steel, Copper and
Plastic Service Lines

2021 849 11 Installation of Service Lines

(a) Service lines shall be installed at a depth which will
protect them from excessive external loadings, and local
activities, such as gardeming It 1s required that a mimimum
depth of 12 inches in private property and a minimum
depth of 18 inches in streets and roads be maintained
Where this cannot be done, due to existing substructures,
etc , less cover 1s permitted provided however that where
such service hnes are subject to excessive supermposed
loads, those portions of the service line shall be cased or
bndged to avoid harmful additional loads on the pipe, or
strengthened to resist them

(b) Service lines shall be properly supported at all
points on undisturbed or well compacted soil, so that the
pipe will not be subject to excesstve external loading by
the backfill The matenal used for the backfill shall be free
of rocks, bullding matenals, etc , that might cause damage
to the pipe or the protective coating

(c) Where there 1s evidence of condensate 1n the gas
in sufficient quantities to cause interruptions in the gas
supply to the customer, the service line shall be graded so
as to drain into the main or to dnips at the low points in
the service line

84912
Valves

(a) Valves used as service line valves shall meet the
applicable requirements of 810 and 831 1

(b) The use of soft seat service line valves 15 not recom-
mended when the design of the valves 1s such that exposure
to excessive heat could adversely affect the ability of the
valve to control the flow of gas

Types of Valves Suitable for Service Line

(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 line valve

(d) Service line valves on high-pressure service hines,
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 to minimize
the possibihty of the removal of the core of the valve ac-
cidentally or willfully with ordinary household tools

(e) The operating company shall make certain that the
service line valves installed on high pressure service lines are
suitable for this use either by making their own tests or by
reviewing the tests made by the manufacturers
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(f) On service lines designed to operate at pressures
in excess of 60 psig the service hne valve shall be the
equivalent of a pressure lubricated valve or a needle type
valve Other types of valves may be used where tests by the
manufacturer or by the user indicate that they are suitable
for this kind of service

2_13_ 849 13  Location of Service Shut-Offs
2131 Section 849 13 of the USA Standard Code for Gas

Transmission and Distribution Piping Systems (USAS
B31 8 - 1967) 1s herewith amended 1n 1ts entirety to con-

form to General Order No 58-A, Rule 33, of the Com-

mission

849 14 Location of Service Line Connections to Main
Piping 1t 1s recommended that service lines be connected
to either the top or the side of the main The connection
to the top of the main 1s preferred, in order to minimize
the possibility of dust and moisture being carried from the
main 1nto the service line

849 IS Testing of Service Lines After Construction
849 151 General Provisions Each service line shall be
tested after construction and before being placed 1n serv-
1ice to demonstrate that 1t does not leak The service line
connection to the main need not be included n this test
if 1t 15 not feasible to do so

849 152 Test Requirements

(a) Service hines to operate 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 1n service Maximum test pressure for plastic
service line$, however, shall not exceed three times the
design pressure

(b) Service lines to operate at pressures in excess of
40 psig shall be tested to the maximum operating pressure
or 100 psig, whichever s the lesser This requirement ap-
plies to steel service lines only when the pipe 1s stressed
less than 20 per cent of the specified minimum yield

(c) Service lines of steel stressed to 20 per cent or more
of the specified minimum yield shall be tested 1n accord-
ance with the requirements for mains

(d) Except where modified by the pressure require-
ments given in paragraphs (a), (b) and (c) above, testing of
service lines shall be done 1n accordance with the applica-
ble provision of 841 4 and 842 5

849 2 Steel Service Lines

849 21  Design of Steel Service Lines

(a) Steel pipe, when used for service lines shall con-
form to the applicable requirements of Chapter I
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(b) Steel service pipe shall be designed 1n accordance
with the requirements of 841 1 and 841 14 Where pres-
sure 1s less than 100 psig the steel service pipe shall be de-
signed for at least 100 psig pressure

(c) Steel pipe used for service lines shall be installed
in such a manner that the piping strain or external loading
shall not be excessive

(d) All underground steel service lhines shall be joined
by threaded and coupled joints, compression type fittings,
or by qualified welding or brazing methods, procedures
and operators

(e) Corrosion Protection Any steel pipe used in service
lines which has a thickness less than that shown for the
least nominal thickness of threaded pipe in Table 841 141
shall be protected from external corrosion by any method
that has been demonstrated by test to be effective

(f) Consideration shall be given to tnsulating, near or
within the building, those service lines which are connected
through the house piping to water service lines, electrical
ground, etc , so as to eliminate possible galvanic corrosion
This 1s especially important 1n areas where stray current
electrolysis 1s prevalent, or where copper or lead water serv-
ice lines are used
849 22  Installation of Steel Service Lines
2021 849 221 Installation of Steel Service Lines in
Bores

(a) When coated steel pipe 1s to be installed as a service
line 1n a bore, care shall be exercised to prevent damage to
the coating during installation For all installations to be
made by bortng, driving or similar methods or 1n a rocky
type soil, the following practices or their equivalents are
recommended

(b) When a service line 1s to be 1nstalled by boring or
driving and a coated steel pipe is to be used for the service
line, the coated pipe shall not be used as the bore pipe or
dnve pipe and left 1n the ground as part of the service hine
It 1s preferable to make such installations by first making
an oversize bore, removing the pipe used for boring and
then inserting the coated pipe

(c) Coated steel pipe shall not be nserted through a
bore 1n exceptionally rocky soil where there 1s a hikelihood
of damage to the coating resulting from the insertion

(d) The recommendations in (b) and (c) above do not
apply when bare steel pipe 1s used as the service hne, or
where coated pipe 1s installed under conditions where the
coating 1s not likely to be damaged, such as 1n sandy soil

849 222 [Installation of Services Lines Into or Under
Buildings

(a) Underground steel service lines, when installed
below grade through the outer foundation wall of a build-
ing, shall be either encased 1n a sleeve or otherwise protected
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against corrosion The service line and/or sleeve shall be
sealed at the foundation wall to prevent entry of gas or
water into the building

(b) Steel service lines, where installed underground
under buildings, shall be encased 1n a gas tight condut
When such a service line supplies the building it subtends,
the conduit shall extend into a normally usable and acces-
sible portion of the building and, at the point where the
conduit terminates, the space between the conduit and the
service line shall be sealed to prevent the possible entrance
of any gas leakage

849 223 Service Line Connections to Steel Mamns Service
lines may be connected to steel mains by

(a) Welding a service line tee or similar device to the
main

(b) Using a service line clamp or saddle

(c) Compression fittings using rubber or rubber-like
gaskets or welded connections may be used to connect the
service line to the main connection fitting Gaskets used in
manufactured gas system shall be of a type that effectively
resists that type of gas

(d) Welding a steel service hine directly to the main
See 83142 and 831 421

849 3 Cast Iron Service Lmmes

849 31 Use of Cast Iron Service Lines

When used for service lines, cast iron pipe shall meet the
apphicable requirements of 842 1 The use of cast iron pipe
less than 6 inches in diameter for service lines 1s prohibited
Cast 1ron pipe 6 inches or larger 1n diameter, may be used
for service lines except for that portion of the service line
which extends through the building wall The latter portion
shall be of steel pipe Cast 1ron service lines shall not be
installed in unstable soils or under buildings

849.32
Service lines may be connected to cast iron mains by

(a) Dnlling 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

Service Line Connections to Cast Iron Mains

849 321 Service line connections shall not be brazed
directly to cast iron mains

849 322 Compression fittings using rubber or rubber-like
gaskets or welded connections may be used to connect
the service ltne to the mamn connection fitting. Gaskets
used 1n a manufactured gas system shall be of a type that
effectively resists that type of gas .
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849.4 Ductile Iron Service Lines

84941 Use of Ductile Iron Service Lines

When used for service lines, ductile iron pipe shall meet
the applicable requirements of 842 Ductile iron pipe may
be used for service lines except for that portion of the
service line which extends through the building wall The
latter portion shall be of steel pipe Ductile wron service
lines shall not be installed in unstable sois or under
buildings

849 42 Service Line Connections to Ductile Iron Mains
Service lines may be connected to ductile irron mains by
(a) Dnlhng and tapping the main, provided however

that all requirements of 831 33 (c) are met
(b) Using a reinforcing sleeve

849.421 Service line connections shall not be brazed
directly to ductile wron mains

849 422 Compression fittings using rubber or rubber-hke
gaskets or welded connections may be used to connect
the service line to the mamn connection fitting Gaskets
used 1n a manufactured gas system shall be of a type that
effectively resists that type of gas

849 5 Plastic Service Lines

849.51 Design of Plastic Service Lines

(a) Plastic pipe and tubing shall be used for service
lines only where the piping strain or external loading will
not be excessive

(b) Plastic pipe, tubing, cements, and fittings used for
service lines shall conform to the applicable requirements
of Chapter 1

(c) Plastic service lines shall be designed 1n accordance
with the applicable requirements of 842 3

(d) Plastic service lines shall be joined 1n accordance
with the applicable requirements of 842 39

849.52

(a) Plastic service lines shall be installed 1n accordance
with the applicable requirements of 8424 and 849 11

(b) Notwithstanding the imitations imposed 1n 842 43,
a plastic service ine may terminate above ground and out-
side the building provided that

(1) The above ground portion of the plastic
service line 1s completely enclosed tn a ngid metal tube
or metal pipe The metal tube or pipe shall have a minimum
wall thickness of 0035 in, adequate protection against
corrosion, and shall extend a minimum of six inches below
grade

Installation of Plastic Service Lines
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214 Secondary Stresses on Plastic Service Lines

2141 Section 849 52 (b) (2) of the USA Standard Code
for Gas Transmussion and Distnbution piping systems (USAS

B31 8 - 1967) 1s hereby amended 1n 1ts entirety to read as

follows

The plastic service line is not subjected to secondary
stresses by the customer’s meter or its connecting piping

849 521 Installation of Plastic Service Lines into or under
Buildings

(a) Anunderground plastic service line installed through
the outer foundation or wall of a building shall be encased
in a ngid sleeve with suitable protection from shearing
action or backfill settlement The sleeve shall extend past
the outside face of the foundation a sufficient distance to
reach undisturbed soil or thoroughly compacted backfill
At the point where the sleeve terminates inside the founda-
tion or wall, the space between the sleeve and the service
hine shall be sealed to prevent leakage into the bwlding
The plastic service line shall not be exposed inside the
building

(b) A plastic service hine installed underground under
a bulding shall be encased 1n a gas tight conduit When
such a service line supphes the building 1t subtends, the
conduit shall extend into a normally usable and accessible
portion of the building At the point where the conduit
terminates, the space between the conduit and the service
line shall be sealed to prevent leakage into the building The
plastic service line shall not be exposed inside the bullding

849 522 Service Line Connections to Mains

(a) Plastic service line connections to metal mains
shall be accomplished with suitable metallic main fittings
with a compression end or other sutable transition fitting

(b) Plastic or metal service line connections to plastic
mains shall be accomplished with suitable fittings

(c) A compression type service line to main connec-
tion shall be designed and installed to effectively sustain
the longitudinal pull-out forces caused by contraction of
the piping or external loading

849 6 Copper Service Lines

849 61 Design of Copper Service Lines

849611 Copper pipe or tubing, when used for service
lines, shall conform to the following requirements

(a) Copper pipe or tubing shall not be used for service
lines where the pressure exceeds 100 psig

(b) Copper pipe or tubing shall not be used for service

lines where the gas carried contains more than an average
of 03 grains of hydrogen sulfide per 100 standard cubic
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feet of gas This 1s equivalent to a trace as determined by
the lead-acetate test

(¢) The mimmum wall thickness for copper pipe or
tubing used for service hines, shall be not less than type
“L” as specified in ASTM specifications for copper water
tube, ASTM B 88

(d) Copper pipe or tubing, shall not be used for service
lines where strain or external loading may damage the
piping

(e) Ferrousvalves and fittings installed on underground
copper service lines shall be protected from contact with
the soil or insulated from the copper pipe

849 612 Valves in Copper Piping Valves installed in cop-
per service lines may be made of any suitable matenal per-
mitted by this Code

849 613 Fittings in Copper Piping It 1s recommended
that fittings in copper piping and exposed to the soil, such
as service line tees, pressure control fittings, etc , be made
of bronze, copper or brass

849 614 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 matenal used
for brazing shall be a copper-phosphorous alloy or silver
base alloy Butt welds are not permissible for yoimng cop-
per pipe or tubing Copper tubing shall not be threaded but
copper pipe with wall thickness equivalent to the com-
parable size of Schedule 40 steel pipe may be threaded
and used for connecting screw fittings or valves

849 615 Protection Against Galvanmic Action Caused by
Copper Provision shall be made to prevent harmful gal-
vanic action where copper 1s connected underground to
steel

849 62 Installation of Copper Service Lines

The following requirements shall apply to copper serv-
ice lines within buildings

(a) Copper service lines may be installed within build-
ings, provided that the service line 1s not concealed and 1s
suitably protected against external damage

(b) An underground copper service hne, installed
through the outer foundation wall of a building shall be
either encased 1n a sleeve, or otherwise protected against
corrosion The annular space between the service hine and
sleeve shall be sealed at the foundation wall to prevent
entry of gas or water

(c) A copper service line installed underground under
buldings shall be encased in a conduit designed to prevent
gas leaking from the service line getting into the building
When joints are used, they shall be of brazed or soldered
type 1n accordance with 849 614
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849 63 Service Line Connections to Copper Mains

(a) Connections using a copper or cast bronze service
line tee or extension fitting sweat-brazed to the copper
main, are recommended for copper mains
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(b)
(c)
(d)

Butt welds are not permitted

Fillet-brazed joints are not recommended

The requirements of 849 614 shall apply to
(1) Joints not specifically mentioned above, and
(2) All brazing matenal
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CHAPTER V

OPERATING AND MAINTENANCE PROCEDURES

850. OPERATING AND MAINTENANCE PRO-
CEDURES AFFECTING THE SAFETY OF GAS
TRANSMISSION AND DISTRIBUTION FACILI-
TIES.

850.1 Because of many variables, it is not possible to
prescribe in a national code a set of operating and main-
tenance procedures that will be adequate from the stand-
point of public safety in all cases without being burden-
some and impractical in some.

850.2 It is possible, however, for each operating com-
pany to develop operating and maintenance procedures
based on experience, knowledge of its facilities and con-
ditions under which they are operated, which will be
entirely adequate from the standpoint of public safety.

850.3 Basic Requirement. Each operating com-
pany having gas transmission or 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 facilities in conform-
ance with this plan.

(c) Keep records necessary to administer the plan
properly.

(d) Modify the plan from time to time as experience
with it dictates and as exposure of the public to the fa-
cilities and changes in operating conditions require.

202.1 850.4 Essential Features of the Plan. The
plan prescribed in 850.3 (a) above shall include:

(a) Detailed plans and instructions to employees
covering operating and maintenance procedures for gas
facilities during normal operations and repairs, and dur-
ing emergencies.

(b) Items recommended for inclusion in the plan for
specific classes of facilities are given in 851 to 857, in-
clusive.

(c) Particular attention shall be given to those por-
tions of the facilities presenting the greatest hazard to
the public in the event of an emergency or because of
construction or extraordinary maintenance requirements.
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851 PIPELINE MAINTENANCE.

202.1 851.1 Pipeline Patrolling. Each operating
company shall maintain a periodic pipeline patrol pro-
gram to observe surface conditions on and adjacent to
the pipeline right-of-way, indications of leaks, construc-
tion activity other than that performed by the company,
and anv other factors affecting the safety and operation
of the pipeline. Weather, terrain, size of line, operating
pressures and other conditions will be factors in deter-
mining the frequency of patrol. Main highway and rail-
road crossings shall be inspected with greater frequency
and more closely_tﬁan pipelines in open country.

851.2 External Corrosion of Pipelines.
Periodic inspections and tests shall be conducted to de-
termine if the installed corrosion control methods used
are adequate and are properly maintaining protection to
the pipe metal. Whenever any portion or section of un-
derground facilities is uncovered, an inspection shall be
made to determine if protection is needed or if installed
protection is adequate.

202.1 851.3 Internal Corrosion of Pipelines.
When active corrosive agents are known to be present in
the gas being transmitted, or if evidence of internal corro-
sion is discovered, the gas shall be periodically analyzed
to determine the concentration of any corrosive agent
and precautions taken, if necessary, to prevent the de-
velopment of a hazardous condition. Whenever a pipe-
line is cut for any reason, the internal surface shall be
carefully inspected for evidence of internal corrosion.

851.4 Corrosion Records. Records shall
be made of each pipeline inspection for external or inter-
nal corrosion covering conditions found, adequacy of
cathodic protection, if so protected, condition of pipe
coating, depth of pits noted and extent of corroded area.
If repairs are made, method used shall be stated.

851.5 Pipeline Leak Records. Records
shall be made covering all leaks discovered and repairs
made. All pipeline breaks shall be reported in detail.
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These records along with leakage survey records, line
patrol records and other records relating to routine or
unusual inspections shall be kept 1n the file of the oper-
ating company involved, as long as the section of line
involved remains 1n service

851 6 Pipeline Markers

Signs or markers shall be installed where 1t 1s considered
necessary to identify the location of a pipeline to reduce
the possibiity of damage or interference

852 DISTRIBUTION PIPING MAINTENANCE.

852.1 Patrolling. Distribution mamns, which are mn-
stalled 1n locations or on structures where abnormal
physical movement or abnormal external loading could
cause failure or leakage, shall be patrolled period.cally
and the frequency of the patrolling shall be deternuned
by the severity of the conditions which could cause fail-
ure or leakage and the consequent hazards to public
safety

852.2 Leakage Surveys and Routine Procedures.

852.21 Each operating company having a gas dis-
tribution system shall set up 1n 1ts operating and main-
tenance plan a provision for the making of periodic
leakage surveys The types of surveys prescribed in the
plan shall be one or more of the following employed
singly or 1n combination, or some other effective pro-
cedure for locating leaks 1n underground piping systems

(a) Gas detector surveys

(b) Bar test surveys

(c) Vegetation surveys

(d) Pressure drop surveys

(e) Soapsuds testing on exposed pipe and fittings

2021 85222 The nature of the operations and local
conditions of each individual company shall determine the
type and scope of the leakage control program most
suitable The character of the general service area to-
gether with housing concentration should determine the
frequency of the inspection program

It 1s recommended that the inspection program should
include at least the following provisions

(a) Atleast once a year a gas detector survey shall
be conducted 1n business districts, nvolving tests of the
atmosphere n gas, electric, telephone, sewer and water
system manholes, at cracks 1n pavement and sidewalks
and at other locations providing an opportunity for find-
ing gas leaks Leakage surveys, using one or more of
the types referred to in 852 21, shall 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
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(b) Leaks located by these surveys shall be investi-
gated promptly and any necessary repairs shall be made
When the condition of a main or a service, as indicated
by leak frequency records or visual observation, deteri-
orates to the pomnt where 1t should not be retained n
service, 1t shall be replaced or reconditioned
215 8523 Abandoning of Distribution Facihities
2151 Sections 852 3 of the USA Standard Code for Gas
Transmussion and Distnbution Piping Systems (USAS
B31 8 - 1967) 1s herewith amended 1n 1its entirety to con-
form to General Order No 58-A, Rule 6, of the Commuission

8524 Test Requirement for Reinstating Abandoned and
Temporanly Disconnected Service Lines

Service lines previously abandoned shall be tested 1n the
same manner as new service hines before being reinstated
Service lines temporarily disconnected because of main
renewals or other work shall be tested from the point of
disconnection to the meter set assembly 1n the same manner
as new service lines before reconnecting Water, air, inert
gas or gas may be used as the test medium

853 COMPRESSOR STATION MAINTENANCE.

853.1 Compressors and Prime Movers. The start-
ing, operating and shutdown procedures for all gas com-
pressor units shall be established by the operating com-
pany and the operating company shall take appropriate
steps to see that the approved practices are followed

853.2 Inspection and Testing of Rehef Valves.
All pressure relieving devices 1n compressor stations ex-
cept rupture disks shall be mspected and/or tested mn
accordance with 855 and shall be operated periodically
to determine that they open at the correct set pressure
Any defective or inadequate equipment found shall be
promptly repaired or replaced All remote control shut-
down dewvices shall be inspected and tested at least an-
nually to determine that they function properly

853.3 Inspection for Corrosion. In existing plants
where corrosive or potentially corrosive situations exist,
procedures shall be set up for periodic mspections at
sufficiently frequent intervals to enable the discovery of
corrosion before serious impairment of the strength of
the piping or equipment has occurred Prompt repairs
or replacements shall be made when needed

853.4 Isolation of Equipment for Maintenance or
Alterations. The operating company shall establish
procedures for isolation of units or sections of piping
for maintenance, and for purging prior to returning units
to service, and shall follow these established procedures
in all cases
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853.5 Storage of Combustible Materials. All flam-
mable or combustible materials 1in quantities beyond
those required for everyday use or other than those nor-
mally used 1n compressor buildings, shall be stored 1n a
separate structure built of non-combustible matenal
located a suitable distance from the compressor build-
ing All above ground o1l or gasoline storage tanks shall
be protected mn accordance with the National Fire Pro-
tection Association and the National Board of Fire Un-
derwrniters Standard No 30

216 854 PROCEDURES FOR MAINTAINING PIPE-
TYPE AND BOTTLE-TYPE HOLDERS IN
SAFE OPERATING CONDITION

216 1 Section 854 of the USA Standard Code for Gas
Transmission and Distnbution Piping Systems (USAS
B31 8 - 1967) 1s herewith amended in its entirety to con-
form to General Order No 94-A of the Commission

855 MAINTENANCE OF PRESSURE LIMITING
AND PRESSURE REGULATING STATIONS.

855.1 All pressure limiting stations, relief devices,
and pressure regulating stations and equipment shall be
subjected to systematic- peniodic inspections and suitable
tests to determine that they are

(a) In good mechanical condition

(b) Adequate from the standpoint of capacity and
rehability of operation for the service in which they are
employed

(c) Set to function at the correct pressure

(d) Properly nstalled and protected from dirt, -
quids, or other conditions that might prevent proper
operation

855.2 (a) Every distibution system supplied by
more than one district pressure regulating station shall
be equipped with telemetering or recording pressure
gages to indicate the gas pressure 1n the district

(b) On distribution systems supplied by a single dis-
trict pressure regulating station the operating company
shall determine the necessity of installing such gages
in the district In making this determination the operat-
ing company shall take into consideration the operating
conditions such as the number of customers supphed,
the operating pressures, and the capacity of the installa-
tion, etc

(c) If there are mdications of abnormal high or low
pressure the regulator and the auxiliary equipment shall
be mspected and the necessary measures shall be em-
ployed to rectfy any unsatisfactory operating condi-
tions Suitable periodic nspections of single district
pressure regulation stations not equipped with telemeter-
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ing or recording gages shall be made to determine that
the pressure regulating equipment 1s functioming prop-
erly

855.3 Whenever 1t 1s practicable to do so, pressure
relief valves should be tested in place to determine
that they have sufficient capacity to mit the pressure
on the facihties to which they are connected to the de-
sired maximum pressure If such tests are not feasible,
periodic review and calculation of the required capacity
of the rehieving equipment at each station should be
made and these required capacities compared with the
rated or experimentally determined relieving capacity of
the installed equipment for the operating conditions
under which 1t works 1If it 1s determined that the re-
lieving equipment 1s of insufficient capacity, steps shall
be taken to install new or additional equipment to pro-
vide capacity

856 VALVE MAINTENANCE.

856.1 Pipeline Valves that might be required during
an emergency shall be inspected periodically and par-
tially operated 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 distribution system, shall be checked and serviced,
including lubrication where necessary, at sufficiently fre-
quent intervals to be reasonably assured of their satis-

factory operation Inspection shall include checking of
alignment to permut use of a key or wrench and clearing
from the valve box or vault any debnis which would in-
terfere with or delay the operation of the valve

857 VAULT MAINTENANCE

Regularly scheduled inspections shall be made of each
vault housing pressure regulating and pressure hmiting
equipment and having a volumetric internal content of 200
cubic feet or more to determine if 1t 1s in good physical
condition and adequately ventilated This inspection shall
include the testing of the atmosphere 1n the vault for com-
bustible gas If gas 1s found 1n the vault atmosphere, the
equipment 1n the vault shall be inspected for leaks and
leaks found shall be repaired The ventilating equipment
shall also be mspected to determine if 1t 1s functioning
properly If the ventilating ducts are obstructed, they shall
be cleared [lhe condition of the vault covers shall be
carefully examined to see that they do not present a
hazard to public safety The applicable provisions of 821 6
shall be met before any welding 1s performed 1n a vault
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858 PREVENTION OF ACCIDENTAL IGNITION

Smoking shall be prohibited n and around a structure
or area containing gas facilities where the possible leakage
or presence of gas constitutes a hazard of fire or explosion

Suitable signs shall be posted to serve as warnings in these
areas When used, flashlights or hand lanterns should be of
an approved type Welding shall commence after com-
phance with 821 6 Consideration shall be given to the
prevention of other means of accidental ignition
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CHAPTER VI

RECORDS

301 GENERAL

301.1 The responsibility for the maintenance of neces-

sary records to establish that compliance with these rules

303 OPERATING AND MAINTENANCE PRO-
CEDURES

303.1 Plans covering operating and maintenance proce-

has been accomplished rests with the utility. Such records

dures, including maximum allowable operating pressure to

shall be available for inspection at all times by the Com-

which the line is intended to be subjected, shall be main-

mission or the Commission staff.

302  SPECIFICATIONS

302.1 Specifications for material and equipment, installa-

tion, testing and fabrication shall be maintained by the

utility.

tained by the utility.

303.2 No pipeline shall be operated in excess of the maxi-
mum allowable operating pressure recorded by the com-
pany in accordance with this section.

71

GTR0000221



CHAPTER VII

REPORTS

401  GENERAL

401.1 In order that the Commission may be informed
concerning the operation and the status of the more
important facilities of the utilities, the following informa-
tion shall be filed with the Commission.

401.2 Proposed Installation. At least 30 days prior to the
construction of a pipeline intended to be operated at hoop
stresses of 20 percent or more of the specified minimum
yield strength of the pipe used, a report shall be filed with
the Commission setting forth the proposed route and gen-
eral specifications for such pipeline. The specifications
shall include but not be limited to the following items:

(a) Description and purpose of the proposed pipeline.
(b) Specifications covering the pipe selected for instal-

latﬁ, route map segregating incorporated areas, terrain
profile sketches indicating maximum and minimum eleva-
tions for testing purposes and, when applicable, reasons
for use of casing or bridging where the cover will be less

than 30 inches in Class 3 or 4 locations.

(c) Maximum allpwable operating pressure for which
the line is being constructed.

(d) Fluid and pressure to be used during proof

stre_n_gth testing.
(e) Protection of pipeline from hazards as indicated
in paragraph 841.15.

(f) Protection of pipeline from external corrosion as
indicated in paragraph 841.173.

During strength testing of a pipeline, any failure of the
pipeline shall be reported to the Commission giving full
description of the failure and the corrective measure to be
taken. The retest record of the repaired section and the
subsequent analysis of the failed section shall be filed with
the Commission.

401.3 Reconstruction or Reconditioning. At least 30

conditioning. The specification shall include but not be
limited to the following items:

(a) Description and reason for the proposed recon-
struction or reconditioning.

(b) Specifications covering the pipe selected for instal-
lation, route map segregating incorporated areas, terrain
profile sketches, indicating maximum and minimum eleva-
tions for testing purposes, and, when applicable, reasons
for use of casing or bridging where the cover will be less
than 30 inches in Class 3 or 4 locations.

. (¢) Maximum allowable operating pressure for which
the line is being constructed or reconditioned.

(d) Fluid and pressure to be used during proof
stral_gth testing.

(e) Procedures used to requalify the reconditioned
pipeline.

(f) Protection of pipeline from hazards as indicated
in paragraph 841.15.

(g) Protection of pipeline from external corrosion as
indicated in paragraph 841.173.

During strength testing of a pipeline, any failure of the
pipeline shall be reported to the Commission giving full
description of the failure and the corrective measure to be
taken. The retest record of the repaired section and the
subsequent analysis of the failed section shall be filed with
the Commission.

401.4 Change in Maximum Allowable Operating Pressure.
At least 30 days prior to an increase and not later than 30
days subsequent to a decrease in the maximum allowable
operating pressure of a pipeline, a report shall be filed with
the Commission giving the new maximum allowable operat-
ting pressure, the reasons for such change, and, if increased,
the steps taken to determine the capability of the pipeline
to withstand such an increase.

401.5 Surveillance of Pipelines and Mains. Each gaé

days prior to major reconstruction or reconditioning of a

utility shall file with the Commission its procedures used

pipeline operating or intended to be operated at hoop

for the continuing surveillance of pipelines and mains that

stresses of 20 percent or more of the specified minimum

are operated or are intended to operate at or above 20

yield strength of the pipe used, a report shall be filed with

percent of the specified minimum yield strength of the

the Commission setting forth the general specifications,

pipe material. Changes made during the prior year to these

and reasons therefor, covering such reconstruction or re-

procedures shall be reported annually onor before March 31.
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401 6 Operating and Maintenance Studies Each gas utili-

are important from a safety standpoint shall not be qual-

ty shall annually file with the Commission on or before

fied under Section 811 24 This report shall set forth the

March 31 a report summarizing the extent and results of

proposed route and general specifications as required under

1its pentodic surveys and studies made dunng the previous

paragraph 401 2 of thus General Order Should there be

calendar year of its pipelines and mains that are operated

any subsequent unsatisfactory operating condition after

or are intended to operate at or above 20 percent of the

the pipeline 1s 1n operation, 1t shall be reported to the

specified mimmum yield strength of the pipe matenal The

Commuission giving full details of the condition and the

report shall include a separate list of all studies made be-

corrective measures to be taken

cause of unusual operating or maintenance conditions that
are found, such as failures, leakage, internal or external
corrosion, or substantial changes in cathodic protection
requirements This report shall include the action taken
as the result of such studies

401.7 Location Class Changes Each gas utihty shall report

402 PROCEDURE FOR KEEPING GENERAL ORDER
UP TO DATE

4021 For the purpose of keeping the provisions, rules,
standards, and specifications of this General Order up to

annually to the Commussion on or before March 31 changes

date, the gas utilities subject to these rules, either individu-

in location class which result 1n stress levels at the pre-

ally or collectively, shall file annually on or before June

viously established MAOP, higher than those permitted by

30 a report setting forth such recommended changes tn

these rules for new pipelines or mains 1n the new location

rules, standards, or specifications as they deem necessary

class The report shall set forth the results of each study

to keep this General Order up to date in keeping with the

and the action taken

401 8 Proposed Installation for Materal Not Covered in

purpose, scope, and imtent thereof, or stating that no
changes are deemed to be necessary Gas utilities recom-
mending changes shall, either collectively or otherwise,

The USAS B318 Code Where major items that are

file appropriate formal applications seeking Commission

important from a safety standpoint are to be qualified

approval for such changes However, nothing herein shall

under Section 811 221 areport shall be filed with the Com-

preclude other interested parties from imtiating appropnate

mission at least 90 days pnior to the construction of a

formal proceedings to have the Commission consider any

pipeline or main intended to be used for transmission or

changes they deem appropnate, or the Commission from

distribution system Major items of piping material that

acting upon 1its own motion
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CHAPTER VIII

MISCELLANEOUS

860 MISCELLANEOUS.

208 861 ODORIZATION.

208.1 Except for combustible gases transported be-
tween points of receipt near wellheads and points of
delivery nto the transmission and/or distribution sys-
tems of utilities 1n Class 1 and Class 2 locations, all such
gases transported by utilities and/or dehvered to cus-
tomers shall have a distinctive odor of sufficient intensity
so that the presence of the gas may be detected down
to the concentration m air of not over 1 the lower
limit of combustibiity Whenever necessary to maintain
this level of intensity, a suitable odorant shall be added
in accordance with the following specifications

208.2 Odorants in the concentrations used shall be
Harmless to humans
Nontoxic
Noncorrosive to steel, iron, brass, copper and leather
Nonsoluble 1n water to an extent greater than 2 5
parts by weight of odorant to 100 parts by weight
of water

208.3 Odorizing equipment shall be

(a) Designed to maintain reasonably uniform level
of odor 1n the gas

(b) Installed as close as practicable to gas produc-
ing areas

208.4 Each utility shall make periodic checks to de-
termine that a proper level of odonzation 1s maintained

208.5 At least once a year leakage surveys complying
with the requirements of Section 852 21 of USASB31 8-
1967 shall be made of all pipelines carrying gas which
does not have a distinctive odor as required by Section
2081

862 LIQUEFIED PETROLEUM GAS (LPG)
SYSTEMS.
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862.1 Liquefied petroleum gases, generally, include
butane and propane, and mixtures of them that can be
stored as liquids under moderate pressures (approxi-
mately 80 psig to 250 psig) at ambient temperatures

862.2 This Code 1s concerned only with certain safety
aspects of hquefied petroleum gases when they are va-
porized and 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 Association and of
this Code, concerning design, construction, and opera-
tion and maintenance of piping facihties shall apply to
piping systems handling butane, propane, or mixtures
of these gases

862.4 Special Safety Requirements for LPG Sye-
tems.

862.41 Odorization Liquefied petroleum gases are
usually nontoxic, bat for safety when distributed for
consumer use, or used as fuel 1n a place of employment,
they shall be odorized Critena for odorization are
given1in208 8611,

862.42 Venulation

(a) All hquefied petroleum gases are heavier than
air, hence structures above ground for housing regu-
lators, meters, etc , shall have open vents near the floor
level Such equpment shall not be nstalled in pits or
in underground vaults, except in cases where suitable
provisions for forced ventilation are made

(b) Special care 1s required 1n the location of rehef
valve discharge vents releasing LPG to the atmosphere,
to prevent accumulation of the heavy gases at or below

1 Refer to National Board of Fire Underwnters and the
Natronal Fire Protection Association Bulletins No 58—Storage
and Handling of Liquefied Petroleum Gases and No 59—
Liquefied Petroleum Gases at Utility Gas Plants
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ground level Likewise, special precautions are neces-
sary for adequate ventilation where excavations are
made for the repair of leaks 1n an underground LPG
distribution system

863 PIPELINES ON PRIVATE RIGHT-OF-WAY
OF ELECTRIC TRANSMISSION LINES. Where gas
pipelines parallel overhead electric transmission lines
on the same night-of-way, the company operating the
pipelines shall take the following precautions

863.1 Employ blow-down connections that will di-
rect the gas away from the electric conductors

863.2 Install a bonding conductor across points where
the main 1s to be separated and maintain this connec-
tion while the pipeline 1s separated The current carry-
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 in collaboration with the electric
company on the common problems of corrosion and

75

electrolysis, taking the following factors into considera-
tion

(a) The possibility of the pipeline carrying either
unbalanced line currents or fault currents

(b) The possibility of hightning or fault currents in-
ducing voltages sufficient to puncture pipe coatings or
pipe

(¢) Cathodic protection of the pipeline, including
location of ground beds, especially if the electric line 1s
carried on steel towers

(d) Bonding connections between the pipeline and
either the steel tower footings or the buried ground
faciliues or the ground-wire of the overhead electric
system

863.4 Investigate the necessity of protecting insulat-
ing jomnts 1n the pipeline against mduced voltages or
currents resulung from Lightning strokes Such protec-
tion can be obtained by connecting buried sacrificial
anodes to the pipe near the msulating joints or by bndg-
ing the pipeline msulator with a spark-gap or by other
effective means
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CHAPTER IX

APPENDIXES

APPENDIX A

List of standards and specifications approved for use

ASTM Specifications

under this Code showing year dates®

USA Standards

A 6-65 A 234-65 A211 -1957 5A, 27th Ed—1965 + Supp
A 7-61T A 242-64T A21 3 -1953 1 Mar 1966

A 20-65 A 283-58 A21 7 -1962 5B, 6¢h Ed—1965 + Supp.
A 29-64 A 285-65 A21 9 -1962 1 Mar 1966

A 36-63T A 307-65 A21 10-1964 5L, 21s¢ ED-1965 + Supp
A 42-63 A 320-65 A21 11-1964 1 Mar 1966

A 47-61 A 333-64 A21 50-1965 SLS, 1st Ed 1965 + Supp
A 48-64 A 350-65 A21 52-1965 1 Mar 1966

A 53-65 A 354-65 B 1 1-1960 5LX, 13th Ed-1966

A 56-63 A 372-65 B 2 1-1960 GA, 4th Ed Mar 1965%***
A T72-64T A 377-57 B 2 2-1960 6D, 11th Ed Jan 1964 +

A 84-63 A 381-63 B16 1-1960 Supp 1 Jan 1965

A 105-65 A 395-61 B16 2-1960 1104, 8th Ed Mar 1964

A 106-65 A 420-64

B16b1-1931 R52**

A 107-61T A 441-64 B16b2—1931 R52** ASME Codes
2 i%g_gg ﬁ tg_gg—r gig 2—1322 ASME Boiler and Pressure
A 126~61T A 449-65 B16 5-1961%** Vessel Code, 1965 + 1966
A 134-64 A 487-65 B16 9-1964 Addenda
A 135-63T A 539-65 B16 11-1965
A 139-64 B 21-62 B16 18-1963
A 141-58 B 42-62 B16 20-1963
A 155-65 B 43-62 B16 24-1962
A 181-65 B 61-63 B16 25-1964
A 182-64 B 62-63 B18 2 1-1965
A 193-65 B 68-65 B18 2 2—-1965 MSS Standard Practices
A 194-65 B 75-65 B31 1-1955 + 1964 Add SP- 6-1963
A 211-63 B 132-52 B36 10-1959 SP-44-1955
A 212-65 B 249-64 C1-1965 SP-46_1055
A 216-65 B 251-64 Z21.30-1964 SP-47-1956
A 217-65  D2513-66T SP-48—1056
A 225-56 D2517-66T NFPA pUbllCEUOLSi SP-52-1957
No 10-1962 + 1963 Adm SP-55-1961
AWVA Standard No 30-1963 SP-61-1961
AWWA C100-55 No 58-1963 SP-63-1961
AWWA C207-55 No 59—1962 + 1963 Adm
American Insurance Publication AWS Standard

SIB No 294-1956 AWS A3 0-1961

*Under some conditions, the application of these standards and spectfications 15 limited by provisions of this Code
**Standard reaffirmed with no ¢ ange

***Excluding the 1960 Addendum (on non-ferrous flanges), formerly known as B16 5b—1960 and B16.5¢ -1960 which form an
attachment 1o B16.5-1961
****This publicauon, a consolidation of former Stds 6A, 6B, 6BX, 6C, GCM and GE, covers wellhead valves, fittings, and
flanges Only that portion of this standard which covers the matenal fomerly 1n Std, 6A (1 e threads in valves, fitungs,
and flanges) 1s applicable to this Code,
1These publications take the place of NBFU publications of the same number,
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Specifications and standards of the following organizations appear 1n the above list-

AlA

API

ASME

ASTM

AWS

AWWA

MSS

NFPA

USASI

American Insurance Association
85 John Street, New York, N.Y. 10038

American Petroleum Institute
1271 Avenue of the Americas, New York, N.Y. 11120

The American Society of Mechanical Engineers
345 East 47¢h Street, New York, N.Y. 10017

American Society for Testing and Materials
1916 Race Street, Philadelphia, Pennsylvania 19103

American Welding Society
345 East 47th Street, New York, N.Y. 10017

American Water Works Association
2 Park Avenue, New York, N.Y. 10016

Manufacturers Standardization Society of the Valve and Fittings Industry
420 Lexington Avenue, New York, N.Y. 10017

National Fire Protection Association
GO0 Batterymarch Street, Boston, Mass. 02110

United States of America Standards Insticute
10 East 40th Street, New York, N.Y. 10016

Federal Specification® Supenntendent of Documents
United States Government Printing Office, Washington, D.C. 20402
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APPENDIX B

List of Material Specifications approved for use under this Code,(see Appendix A for dates)

STRUCTURAL MATERIALS

Brass (rods and bars for structuraluse) ASTM B 21
Bronze (manganese bronze castings). ASTM B 132
Carbon-steel plates ASTM A 285
Castiron (ordinary gray-iron castings) ASTM A 48

Chains ASTM A 56
High-strength low-alloy structural

manganese-vanadium steel ASTM A 441
High-tensile carbon-silicon steel

plates ASTM A 212
Low-alloy structural steel ASTM A 242
Manganese-vanadium steel plates ASTM A 225
Malleable-1ron castings ASTM A 47
Plates (catbon-steel with improved

transition properties) ASTM A 442
Springs, helical (for use on spring

hangers) ASTM A 125
Steel, structural ASTM A7
Steel, structural ASTM A 36
Steel, structural (plates) ASTM A 283
Steel, structural (rivets) ASTM A 141
Wrought iron (plates) . ASTM A 42
Wrought tron (extra-refined bars) ASTM A 84

FITTINGS, VALVES, AND FLANGES

Brass castings ASTM B 62
Bronze castings ASTM B 61
Cast-1ron castings ASTM A 126
USAS A21 10
USAS A2111
AWWA C 100
Cast nodular 1ron for pressure-con-
taining parts for use at elevated
temperatures ASTM A 395
Ferritic nodular 1ron castings for
valves, flanges, pipe fittings, and
other piping components ASTM A 445
Malleable 1ron for castings ASTM A 197
Plastic (thermoplastic) tubing pipe
and fittings ASTM D2513
Plastic (thermosetting) pipe and
tubing ASTM D2517
Steel (alloy castings) for high-
temperature service ASTM A 217
Steel (cast-carbon) for fusion welding
for high-temperature service ASTM A 216
Steel (forged or rolled) for high-
temperature service ASTM A 105
Steel (forged or rolled) for general
service ASTM A 181
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Steel (forged or rolled alloy) for

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

steel and ferritic-alloy steel

welding fittings) ASTM A 234
Steel pipe flanges AWWA C 207
BOLTING:
Steel (alloy) for high-temperature

service . . ASTM A 193
Steel (alloy) bolting materials for

low-temperature service ASTM A 320
Steel (carbon and alloy) for nuts ASTM A 194
Steel (carbon) bars ASTM A 107
Steel machine bolts and nuts

(Grade B) ASTM A 307

Steel (quenched-and-tempered alloy)
bolts and studs with suitable nuts ASTM A 354
Steel (quenched-and-tempered) bolts

and studs ASTM A 449
PIPE AND TUBING*
Brass (seamless) pipe ASTM B 43
Carbon and alloy steel forgings for
pressure vessel shells ASTM A 372
Cast-1ron pressure pipe ASTM A 377
Cast-1ron (centrifugally-cast) pip.  USAS A21 7
USAS A219
Cast-tron (pit-cast) pipe USAS A213
Copper (seamless) pipe ASTM B 42
Copper (seamless) tubing ASTM B 75
Copper (seamless) bright-annealed
tubing ASTM B 68
Copper (seamless) water tubing ASTM B 88

Ductile-iron (centrifugally cast)
pipe USAS A21.52
Plastic (thermoplastic) tubing pipe

and fietings ASTM D2513
Plastic (thermosetting) pipe and
tubing ASTM D2517

Steel (electric-fusion-welded)18 n
and larger pipe for high-temperature

and high-pressure service ASTM A 155
Steel (electric-resistance-welded)

coiled tubing ASTM 539
Steel (electric-resistance-welded)

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

pipe ASTM A 139
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APPENDIX B (Cont’d.)

Steel (electric-fusion-welded)

large-size pipe .. . . . ASTM A 134
Steel (metal-arc-welded) pipe for high-

pressure transSmission service ASTM A 381
Steel and iron (seamless and welded)

line pipe . APISL
Steel (seamless and welded) high-

test line pipe API 5LX
Steel (seamless and welded) casing,

tubing, and drill pipe API 5A

Steel (seamless) pipe for high-temperature

service . . .. . . ASTM A 106
Steel (sptral-welded) line pipe . API 5LS
Steel or 1ron (spiral-welded) pipe ASTM A 211

Steel (welded and seamless) pipe for
ordinary uses

Steel (welded and seamless) pipe for
cotling and bending

Wrought-iron (welded) pipe

ASTM A 120

ASTM A 53
ASTM A 72

79

GTR0000229



APPENDIX C

Specified minimum yield strength (see 841.1) for steel and 1ron pipe commonly used 1n piping systems
Note This table 1s not complete For the mnimum specified yield strength of other grades and grades
1n other approved specifications, refer to the particular specification

Specification

Specified Min Yield Strength (ps1)

API
API
API
API
API
API
API
API
API
API
API
API
API
API
APl

5L
5L
5L
5L
5L
5L
S5LS
5LS
5LS
5LS
5LS
5LX
SLX
S5LX
5LX

ASTM A 53
ASTM A 53
ASTM A 53
ASTM A 53
ASTM A 72
ASTM A 106 Grade A
ASTM A 106 Grade B
ASTM A 135 Grade A
ASTM A 135 Grade B
ASTM A 139 Grade A
ASTM A 139 Grade B
ASTM A 381 Class Y-35
ASTM A 381 Class Y-42
ASTM A 381 Class Y-46
ASTM A 381 Class Y-48
ASTM A 381 Class Y-50
ASTM A 381 Class Y-52

Long Term Hydrostatic Strength values for thermoplastic covered by ASTM D 2513. The values are
those recommended by the Plastics Pipe Institute and apply only to materials meeting all the require-
ments of the specification They are based on engineering test data analyzed in accordance with
“Tentative Method for Estimating Long Term Hydrostatic Strength and Hydrostatic Design Stress of
Thermoplastic Pipe’’ published by the Plastics Pipe Institute — Revision dated January 1, 1966.

Grade A Seamless or Electric-welded
Grade B Seamless or Flectric-welded

Butt-welded Class I Open-Hearth

Butt-welded Class II Open-Hearth

Butt-welded Bessemer

Butt-welded Open-Hearth Iron or Wrought Iron

Grade A
Grade B
Grade X42
Grade X46
Grade X52
Grade X42

Grade X46
Grade X52
Grade X60
Grade A
Grade B

Burt-welded Open Hearth or Electric Furnace

Butt-welded Bessemer Steel

30,000
35,000
25,000
28,000
30,000
24,000
30,000
35,000
42,000
46,000
52,000
42,000
46,000
52,000
60,000
30,000
35,000
25,000
30,000
24,000
30,000
35,000
30,000
35,000
30,000
35,000
35,000
42,000
46,000
48,000
50,000
52,000

Pipe Material

Long Term Hydrostatic Strength, psi1

ABS-Type I, Grade 2 (ABS-1210)
CAB-MH (CAB-MHO08)

CAB-S (CAB-5004)

PE Type II, Grade 3 (PE 2306)
PE Type llI, Grade 3 (PE 3306)

PVC - Type 1, Grade 1 and 2 (PVC-1120, PVC-1220)

PVC - Type II, Grade 1 (PVC-2110)

Long Term Hydrostatic Strength for reinforced thennosetting plastic covered by ASTM D 2517 1s 11,000
pst. This value applies only to materials meeting all the requirements of ASTM D 2517 and 1s based on
engineering test data analyzed 1n accordance with “Tentative Method for Estimating Long Term Hydro-
static Strength and Hydrostatic Design Stress of Thermoplastic Pipe’’ published by the Plastics Pipe
Institute — Reviston dated January 1, 1966.
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2000
1600

800
1250
1250
4000
2000

GTR0000230




Table | — Flexibility Factor k and Stress Intensification Factor 100
Flexib:l S 1 1 80 B8
exibihity tress Int, Flexibility L4 FLEXIBILITY FACTOR FOR
Description Factor k Factor ¢ | Characteristic A Sketch o N L1 ELBOws k=165/h
n _ 40 \< FLEXIBILITY FACTOR FOR
Welding elbow, ' 2 * 1.65 09 TR, =7 & 30N LT | miters k=152/h%
2
or pipe bend h K% (ry)? :é{:zasub gz | —4—STRESS INTENSIFICATION
“Rabus | w o 20 FACTOR 1=09/h%3
= —=1 89 5 B,
Closely spaced miter 152 _02_9 Egﬁ_rﬁ s T E t o NG \\
bend ' #+3 s<r (1 +1tan 6) k' h% 2(r)? - = 1 ¢ E e T 11
b4 U
R-2€STE 2z , h CHART A
— | Eu \
Widely spaced miter 1.52 09 1+cot@T A 2d 4
bend‘ 2 4 > ?7;_ ?73— _2— r— 72 2 2 o b +
s 2 1(l+tanf) 2 Rq-rz(';cm” :5_:’ z N N
09 = =3 72 ™
Welding tee ' 2:© T N
per USASI B16 9 ! % 44= “Tr ' N
2 | \:
002 004006 Of 01502 0304 06081 15 2
Reinforced tee,! 2 6.8 ] 9% * CHARACTERISTIC h 2
with pad or saddle h? 100 ]
z _ | =
Q0 075 — — Z
= - b |_4—+T7 _1—T | cHARTB =
Unreinforced . 09 T r, | Ye 050 /,‘ T E
fabricated tee '*2 ® 1 2 - il 2 b 1 END FLANGED Cy=hYe
B T, T Qu 0375 =
© o 25 1 2 ENDS FLANGED C,=h"3 =

Burtt-welded joint, reducer, ) 10
or welding neck flange 'For fitungs and miter bends the flexibility factors (k) and suress intensification factors (¢) 1n the
table apply to bending 10 any plane and shall not be less than unity, factors for torsion equal unity
Double welded Both factors apply over the effecuive arc length (shown by heavy center lines 1n the sketches) for
1 12 curved and miter elbows, and to the 1ntersecuion point for tees

slip-on flange M
The values of k and : can be read directly from Chart A above by entering with the character-
1stic & computed from the formulas given where

Fillet welded joint (single - -
welded}, socéet welded flange, 1 13 r, = mean radius of matching pipe, inches R, beg:lurda.d::zhc;fsweldmg elbow or pipe
or single welded slip~on flange T = for elbows and miter bends, the 6 = one-half angle between adjacent miter
L T nominal wall thickness of the fit- axes
agslxls‘;[élfggel(w‘ ) 1 16 - ting (see note 7), mchels y s = miter spacing at center line
ap joint st = for tees, the nominal wall thickness -
p of the matching pipe, inches te = pad or saddle thickness, inches
Screwed pipe jount, "1 23 3Where flanges are attached to one or both ends, the values of k and ¢ tn the table shall be cor-
or screwed flange rected bg the factors C, given below, which can be read directly from Chart B, entering with the
computed A 1 1
Corrugated straight pipe, One end flanged & % Both ends flanged A %
or corrugated or creased 5 25 4Also includes single miter jont
bend $ SFactors shown apply to bending, flexibility factor for torsion equals 0 9

6 The stress intensification factors ¢ in the table were obtained from tests on full size outlet
connections For less than full size outlets, the full size values should be used unul more ap-
plicable values are developed

7The engineer 1s cautioned that cast butt-welding elbows may have considerably heavier walls
than that of the pipe with which they are used Large emors may be introduced unless the effect of
these greater thicknesses 1s considered

eWhen tg 1s> 14 T, use h =4 0s-L

r
2
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APPENDIX E

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

Example 1

An 8 inch outlet 1s welded into a 24 inch header. The header matenal is API
SLX 46 with %4 inch wall The outlet 1s API 5L, Grade B (Seamless) Sched 40
with 0 322 inch wall. The working pressure 1s 650 psi The construction 1s Type B,
used 1n Location Class 1, in accordance with 841 01 The jomnt efficiency 1s 1 00
The temperature 1s 100 F Design Factors (841 1) F=060,E=100,T7 =100
For dimensions see Figure for Example 1, Appendix E

Header
Nominal wall thickness
¢=-TID __ 650 x 24 = 0283 inch

2S FET 2 x46000x 60x 1 00x1 00
Excess thickness 1in header wall (H—¢) = 312— 283 = 029 inch
Outlet:
Nominal wall thickness*

650 % 8 625 _
fo = 2% 35000%.60x100x100 0133 inch

Excess thickness 1n outlet wall (B—1,) = 322— 133 = 189 inch
d = diameter of opening = 8 625 —(2x 322) = 7981 inch
Reimnforcement required
Arp =dxt=T7981x 283 =226 sq n
Remnforcement provided
A, = (H-t)d= 029x7981 =023 sq mn
Effective area 1 outlet

Height (L) 2% B+M (assume Y inch pad) = 2%2 x 322+025 = 1 05”
or 24 H=25%312=078 inch Use 078 inch

A; =2(B—t,) L =2x 189x 78 = 0295 sq
This must be multiplied by 35000/46000 (831 41 [f])

35000
46000

Required area A; = Ag—A,— A4, =226-023-022 =181sq m
Use remnf pl # inch thick (mimimum practicable) x 15 5 inch diameter
Area (1550-862)x025=172sq n
Fillet welds (assuming two Y4 inch welds each side)
25%x 25x S50x2x2 = 12 sq 1
Total A; provided 184 sq n:

Effective A, = 0295 x

=022 sq mn

Example 2

A 16 inch outlet 1s welded 1nto a 24 inch header The header material 1s API
SLX 46 with %4 inch wall The outlet 1s API 5L Grade B (Seamless) Sched 20
with 312 wall The working pressure 1s 650 pst The construction 1s Type B,
used mm Location, Class 1, mn accordance with 841 01 By 831 42 the reinforce-
ment must be of the complete encirclement type The jont efficiency 1s 100
The temperature 1s 100 F Design Factors (841 1) F=060,E=100,T =100
For dimensions see Figure for Example 2 in Appendix E
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Header
Nominal wall thickness

,_ _PD__ 650 % 24
= 25FET  2x46000% 60x100x 100

Excess thickness in header wall (H—t) = 312—-.283 = 029 inch
Outlet.

Nomunal wall thickness

4 = 650x16

2x35000x060x100x100

Excess thickness n outlet wall (B—t,) = 312— 248 = 064 inch

d = diameter of opemng = 16 000—(2x 312) = 15 376 inch
Reinforcement required

Ar=dxt=15376x0283 =435 sq m
Reinforcement provided.

A, =(H-t)d = 029%x15376 =044 sq m
Effective area 1n outlet

Height (L) 24 B+M (assume i inch pl ) = 2 5x312+ 312 = 109 inch
or 24H=25%x312=078 mch Use 078 inch

A, =2 (B—1,) L =2x064x 78 =010sq n
This must be multipled by 35000/46000 (831 41 [f])

35000
8000 =008 sq m

Required area A; = Ag—A4,—A, = 435-044—-008 = 383 sq n

Approx required thickness of remnforcement
383—-(30—-16) = 027 mnch

Use £ inch pl net reqd length (neglecting welds)
383— 312 =123 inch

Use plate 29 inches long
A; = 312x(29—-16) = 405 sq

Two % inch welds to outlet
2x 25x 25x 50 = 06sq n

A, provided 411sq n

The use of end welds 1s optional See Figure 831-D

= 0283 inch

= .248 inch

Effecive A, = 010x
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APPENDIX F (Cont’d.)

Definitions and Limitations Applicable to Figure 831 6 A, B, C, D, are as follows

All dimensions are in inches

Outside diameter of branch pipe,
Corroded internal diameter of branch pipe,

Outside diameter of run

Corroded internal diameter of run,

Corroded nternal diameter of extruded outlet
measured at the level of the outside surface of run,
Height of the extruded hp This must be equal to
or greater than r,, except as shown n (2) below
Height of the reinforcement zone

L=07[dxT,

Required thickness of the branch pipe according
to the steel pipe design formula 841 1, but not in-
including any thickness for corrosion,

Actual thickness of branch wall not including
corroston allowance,

Required thickness of the run according to the
steel pipe design formula 841 1, but not including
any allowance for corroston,

Actual thickness of the run wall, not including
the corrosion allowance,

86

T

o

ry

it

Corroded finished thickness of extruded outlet
measured at a height equal to r, above the outside
surface of the run,

Half width of reinforcement zone (equal to Do ),

Radius of curvature of external contoured portion
of outlet measured in the plane containing the axes
of the run and branch This is subject to the fol-
lowing hmitations

(1) Minimum Radius This dimension shall not
be less than 0 05 d except that on branch diameters
larger than 30 in 1t need not exceed 1 50 in

(2) Maximum Radius For outlet pipe sizes 6 In
nominal and larger, this dimension shall not exceed
010d+0501n For outlet pipe sizes less than 8 n
nominal, this dimension shall not be greater than
1251n

(3) When the external contour contains more
than one radwus, the radius of any arc sector of
approximately 45 deg shall meet the requirements
of (1) and (2) above

(4) Machining shall not be employed in order to
meet the above requirements
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APPENDIX G
(Referred to in 824 11)

TESTS OF WELDERS WHO ARE LIMITED
TO WORK ON LINES OPERATING AT HOOP
STRESSES OF LESS THAN 20% OF THE SPECI-
FIED MINIMUM YIELD STRENGTH:

(1) An mtal test shall quabfy a man for work and
thereafter his work shall be checked either by requalifi-
cation at one year intervals or by cutting out and testing
production work at least every six months.

(2) The test may be made on pipe of any diameter
12 inches or smaller The test weld shall be made with
the pipe 1n a horizontal fixed position so that the test
weld includes at least one section of overhead position
welding

(3) The beveling, root opening and other details
must conform to the procedure specificaton under
which the welder 1s qualified

(4) The test weld shall be cut into four coupons and
subjected to the root bend test If, as a result of this
test, a crack devtlops in the weld matenal or between
the weld and base metal more than # inch long 1n any
direction, this shall be cause for rejectton Cracks oc-
curnng on the corner of the specimen dunng testing
shall not be considered If no more than one coupon 1s
rejected, the weld 1s to be considered as acceptable

(5) Welders who are to make welded service lne

connections to mams should be required to satisfactonly
pass the following tests

(a) Weld a service line connection fitting to a pipe
section having the same diameter as a typical main. This
weld should be made in the same position as this type of
weld 1s made n the field.

The weld should be rejected if 1t shows a serious
undercutting or if 1t 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 if the broken weld at the
junction of the fitting and run pipe shows mncomplete
fusion, overlap, or poor penetration
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(6) For the periodic checking of welders who work on
small service hines only (2 winches or smaller in diameter),
the following special field test may be employed This
test should not be used as a substitute for the ongmnal
quahfying test.

{a) Two sample welds made by the welder under
test should be taken from steel service ine Each sam-
ple should 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 n the weld metal to be acceptable
The second sample shall be centered 1n the gmded bend
testing machine and bent to the contour of the die for
a 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 tensile strength testing machme is not
available, two bend test samples will be acceptable in
heu of one tension and one bending test

(7) Tests for Copper Joints. Personnel who are to
work on copper piping should satisfactonly pass the fol-
lowing tests:

(a) A brazed or soldered copper bell joint should
be made on any size of copper pipe used, with the axis of
the pipe stationary in the honzontal position The joint so
welded 15 to be sawed open, longitudinally at the top of the
pipe (The top being the uppermost pont on the cir-
cumference at time jomnt 1s 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 telescoped
surfaces At least 50% of the length at the top of the
joint must be jomned

(8) Records shall be kept of the original tests and
all subsequent tests conducted on the work of each
welder
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APPENDIX H

FLATTENING TEST FOR PIPE
See 811 253 B

From ASTM Specification A53-55T

(a) The flattening test shall be made on standard
weight and extra strong pipe over 2 inches 1n 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 i length and the weld
shall be located 45° from the line of direction of the
applied force

(c) For electric-resistance-welded pipe, both crop
ends from each length of pipe shall be flattened between
parallel plates, with the weld at the point of maximum
bending, until the opposite walls of the pipe meet No
opening 1n the weld shall take place until the distance
between the plates 1s less than two-thirds of the onginal
outside diameter of the pipe No cracks or breaks in
the metal elsewhere than in the weld shall occur until
the distance between the plates 1s less than one-third
of the original outside diameter of the pipe, but in no
case less than five times the thickness of the pipe wall
Evidence of lamination or burnt matenal shall not de-
velop during the entire flattening process, and the weld
shall not show injurious defects

(d) For seamless pipe the test section shall not be
less than 2%2 inches 1n length

(e) The test shall consist m flattening a section of
pipe between parallel plates until the opposite walls
meet For welded pipe, no opening 1n the weld shall
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take place until the distance between the plates 1s less
than 3 of the oniginal outside diameter for butt-weld,
or % the outside diameter for lap-weld and electric-
resistance-weld, and no cracks or breaks in the metal
elsewhere than in the weld shall occur until the distance
between the plates 1s less than shown below For seam-
less pipe no breaks or cracks in the metal shall occur
until the distance between the plates 1s less than that
shown below

Kind of Pipe Distance Between Plates “H”

For butt-welded pipe 60% of outside diameter
For lap-welded pipe one-third the outside diameter
For electric-resistance-welded
pipe, grades A and B one-third the out-
side diameter

For seamless pipe, grades

A and B to the distance “H"” developed
by the following formula
_(U+e)t
~ e+t/D
Where

H = distance between flattening plates 1n nches
t = nomnal wall thickness of pipe in inches
D = actual outsitde diameter of pipe in inches, and
e = deformation per umt length (constant for a
given grade of steel, 0 09 for grade A and 0 07
for grade B)
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APPENDIX I

LIGHT WEIGHT FLANGES *

Maximum Pressure—25 psi
Dnlling same as 125 1b Std.

= E > |
x5
v/ B Yoz &
| A »]
Forged and Rolled Steel Material ASTM A 181-1
Drilling Template
Outside ! Diameter Approx
Pipe Outside Inside Length Diameter Number  Diameter of Weight
Size Diameter  Thickness Diameter of Hub of Hub of and Length Bolt Each

Inches A T B L E Bolts of Bolts Circle Pounds
6 11 s 672 13 7% 8 1x2% 9% 13
8 134 Ya 872 13 91k 8 x24 113 18
10 16 1 10 88 1% 12 12 §x2% 14} 26
12 19 13 12 88 13 143 12 #x24 17 42
14 21 $ 14 14 1% 15% 12 1 x2% 18¢ 44
16 233 $ 16 16 14 18 16 I x2% 214 58
18 25 3 1818 1% 193 16 14x3 22% 59
20 274 $ 2020 13 22 20 13x3 25 69
22 29% 1 2222 13 24} 20 14 x 34 27% 76
24 32 1 2425 14 263 20 14 x 34 294 113
26 34} 1 2625 14 28% 24 13 x 34 313 126
28 364 1 2825 13 304 28 14 x 3% 34 139
30 38% 1 3025 13 324 28 14 x 34 36 152
32 413 14 3225 11 343 28 14 x4 384 206
34 433 13 3425 13 36% 32 14x4 40% 217
36 46 1% As 11 38% 32 14x4 423 234
38 483 14 13 40% 32 14x4 45% 264
40 502 13 11 43 36 14 x4 47% 280
42 53 13 13 45 36 14 x 4% 49% 328
44 55% 13 2% 47 40 14 x 4% 51% 349
46 57% 14 Specified 23 49 40 14 x 4% 533 363
48 594 13 24 51 44 14 x 4% 56 426
50 613 13 24 53 44 13 x 4% 584 451
52 64 13 by 24 55 44 13 x4% 603 477
54 663 13 23 57 44 13 x 43 62% 504
60 73 H 23 63 52 14 x5 694 643
66 80 1% 2% 69 52 14x5 76 754
72 86% 14 Purchaser 23 75 60 13x5 821 846

* Flat faced—designed for use with full face gasket or asbestos sheet gasket extending to the bolt holes
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FIGURE 804-A

DIAGRAM SHOWING SCOPE OF SECTION 8 OF USAS B3l
Facllities Indicated by Solid Lines are within the Scope of Section B of USAS B31

Legend
SN Main Line (Pipeline) Transmission Line
oe— Gas Main
— Service Line
% Service Regulator

® Overpressure Protection Device for Service Line

8 Customer's Meter (Piping beyond the outlet of the customer’s
meter set assembly covered by ySAS 221 30)

0— Service Line With Meter and No Service Regulator (Low Pressure Distribution System)

Bé— Service Line with Meter and One Sarvico Regulator (High Pressure Distribution System)
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Service Line with Meter and Service Regulator

and Series Regulator or other Protective
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m City Gate Measuring and Pressure Regulating Station

¢ Distribution Regulator Station

A Overpressure Protection Device for Pipelines and Mains
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ﬁ o ay
-
-
Low Presture D System
-————
| |
Compresor Low Pressure | |
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Applicable Sections ol USAS Code B 31.8 are Amended in Their Entirety to Conform to CPUC General Orders S8A and 94A
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ACCEIPTABLE COMBINATIONS OF PIPE END PREPARATIONS
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FIGURE 823B
ACCEPTABLE DESIGN FOR UNEQUAL WALL THICKNESS

la— o]

5t MAX ‘
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30°MAX
14°MIN (I 4) *

/
‘ED |5t

30°MA stMAx
I4°MIN (] 4)* -

30°MAX
14°MIN (1 4)*

\

(d)

30°MAX
14°MIN () 4) ¥

¥* NO MIN WHEN MATERIALS
JOINED HAVE EQUAL YIELD
STRENGTH
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END PREPARATION FOR BUTT WELDING SECTIONS HAVING UNEQUAL THICKNESSES
AND UNEQUAL SPECIFIED YIELD STRENGTHS

Explanatory Notes

GENERAL

The sketches 1n Fig 823-B 1llustrate acceptable
preparations for pipe ends by butt welding for ma-
terials having unequal wall thicknesses and/or with
unequal strengths (mimmimum specified yield strength)
The thickness of the sections to be joined, beyond
the joint design area, shall comply with the design
requirements of this Code

When the mimimum specified yield strengths of the
sections to be joined are unequal, the deposited weld
metal shall have mechanical properties at least equal
to those of the section having the higher strength
The transttion between ends of unequal thickness may
be accomplished by taper or welding as illustrated
or by means of a prefabncated transition nng
Sharp notches or grooves at the edge of the weld
where 1t joins a slanted surface shall be avoided
For jomming unequal thicknesses of equal specified
yield strengths, the rules given herein apply, except
there i1s no mimmmum angle himit to the taper
THE MAXIMUM THICKNESS ¢, FOR DESIGN PUR-
POSES SHALL NOT BE GREATER THAN 1 5¢

INTERNAL DIAMETERS UNEQUAL

A

For piping to operate at hoop stresses of less than
20 per cent of specified mmmmum yield strength, 1f
the nominal wall thicknesses of the adjoining ends
do not vary more than 1/8-inch, no special treatment
1s necessary provided adequate penetration and bond
15 accomplished 1n welding If the offset 1s greater
than 1/8-anch the following paragraphs will apply
FOR STRESS LEVELS ABOVE 20 PER CENT OF
THE MINIMUM SPECIFIED YIELD STRENGTH

If the nominal wall thicknesses of the adjoming ends
do not vary more than 3/32 inch, no special treat-
ment 1s necessary provided full penetration and bond
1s accomplished 1n welding See sketch (a)
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Where the nominal internal offset 1s more than 3/32
inch and there 1s no access to the inside of the pipe
for welding, the transition must be made by a taper
cut on the inside end of the thicker section See sketch
(b) The taper angle shall not be steeper than 30 deg
nor less than 14 deg

Where the nominal internal offset 1s more than 3/32
inch, but does not exceed % the thinner section, and
there 1s access to the inside of the pipe for welding,
the transition may be made with a tapered weld as
shown 1n sketch (¢) The land on the thicker section
must be equal to the offset plus the land on abutting
section

Where the nominal internal offset 1s more than %
the thinner section, and there is access to the inside
of the pipe for welding, the transition may be made
with a taper cut on the inside end of the thicker sec-
tion as shown in sketch (b), or by a combination
taper weld to % the thinner section and a taper cut
from that point as shown 1n sketch (d)

EXTERNAL DIAMETERS UNEQUAL

F

Where the external offset does not exceed )2 the
thinner section, the transition may be made by
welding as shown by Fig (e), provided the angle of
nse of the weld surface does not exceed 30 deg and
both bevel edges are properly fused

Where there 1s an external offset exceeding 'z the
thinner section, that portion of the offset over Yt
shall be tapered as shown 1n Fig (f)

INTERNAL AND EXTERNAL DIAMETERS UNEQUAL

H

Where there 1s both an internal and external offset,
the joint design shall be a combination of Fig (a to f,
1e, Fig g) Particular attention must be paid to
proper alignment under these conditions
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FIGURE 823-C

RECOMMENDED ATTACHMENT DETAILS OF FLANGES

\

AR S SN RN

Lap Joint Flange Butt Welding Flange
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{Ort

Front and Back Weld o preferred) Face and Back Weld
3 (4}
o [-1.4t
Yo

C
- (¥ Z, )
Not less / N ) —¥— Nominal
thant / t Pipe Wall
hep NN g Poe e
—{ #—1/16 In
€ Minimum =1 % t, but not less than 5/32"
(Socket Welding Only)

(5) (6)

Socket Welding Flange

Convex Fillet Weld Concave Fillet Weld

Theoretical |

Size of Weld _ 2 Throat
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Theoretical Throat

Size of Weld
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n
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FIGURE 831-A

/\/

[
I B
= t,
L = Smaller of 21/, H I d
or2l/2B+M |
| I
i
S EE

il 7/////. //////
I Aq

2|/2H | d

REINFORCEMENT OF BRANCH CONNECTIONS

‘Area of Reinforcement’ Enclosed by ——— ~ — ——Lines
Reinforcement Area Required A g =(d)(t)

Area Available as Reinforcement = Ay + Ap + A,

A, =(H- t)(d
A,=12(8 - t..))l.

A; = Symmation of Area of All Added Reinforcement, Including
Weld Areas which Lie within the *'Area of Reinforcement **

A, + Aa + A3 must be equal to or greater than A g

Where

H = Nominal Wall Thickness of Header

B = Nomnal Wall Thickness of Branch

ty = Required Nominal Wall Thickness of the Branch

(Under the appropriate section of the Code)

t = Required Nominal Wall Thickness of the Header
(Under the appropriate section of the Code)

d = The Length of the Finished Opening n the Header Wall
{Measured parallel 1o the Axis of the Header)

M = Actval {by meas t) or N
Thickness of Added Reinforcement
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FIGURE 831-B

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

== Branch

A AAIA AP

\

Al

When a Welding Saddle 1s used it shall
be inserted over this type of connection

wW,= % B butnotless than -i-

1"

"
16 (minimum), -:- (maximum), {Unless Back Welded or Backing Strip 15 used)
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FIGURE 831-C

WELDING DETAILS FOR OPENINGS WITH LOCALIZED
TYPE REINFORCEMENT

r'w, wz
7

WY,

NN

&
1
A A NN,

A

%

NN

Z

A I R

A

SADDLE PAD
”
W, (mimmum) = % B but not less than %
1 1 "
W, (mimmum) = 2 M but not less than 3
W, (mimmum) = M but not greater than H
1 " 1 "
N = ie (mimimum) , 'i (maximum) , (Unless Back Welded or Backing Strip 1s used)

All Welds to have equal Leg Dimensions and a Minimum Throat = .7 07 X Leg Dimension

NOTE If M is thicker than H the Reinforcing Member shall be tapered down to the Header Wall thickness

Note Provide hole 1n reinforcement to reveal leakage in buried welds and to provide vent-
ing duning welding and heat treatment (Par 83141h)
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FIGURE 831-D

WELDING DETAILS FOR OPENINGS WITH COMPLETE ENCIRCLEMENT
TYPES OF REINFORCEMENT

NN 7 sesss

L LAISL S BT
| '////////xx///,}

Ps Optional Weld

2
rispttr s

N

Al

.

N

A

%

7

%,
rrnisitseeees A

These Longitudinal I
Welds maybe | |

located anywhere |

around circumference h

////////////////////.///////////////////I///////I//////

TEE TYPE SLEEVE TYPE
Note Since flud pressure 18 exerted Note Provide hole in reimnforce-
on both sides of pipe metal under tee, ment to reveal leakage 1n buried welds
the pipe metal does not provide rein- and to provide venting during welding
forcement and heat treatment (Par 83141h)

Not required for Tee Type

N A ey
R : N R
N \ N N
N % ) R
Optional Weld [N N | Optional Weld Optional Weld N NY  Optional Weld
A ’ N N
e "”;/z/;//’/{; § - \ \\\\\\\\\\\\\\\\\\i s ‘\ }\\\\\\\\\\\\\\'

SADDLE AND SLEEVE TYPE SADDLE TYPE

98

GTR0000248



Accessibility of vaults
Air piping system
Air recervers
Anchorage for buried piping
Atc burns
elimination of
Backfilling
Bends 1n plastic piping
Bottle-tight facilities, control of
pressure 1n
Branch connection, welded
reinforcement of
rules for reinforcement of, examples
Branches 1n plastic piptng
Buried piping, anchorage for
at bends
forces on pipe joints
general information
interconnection of underground lines
restraint due to so1l friction
supports for buried piping
Casing, tnsertion in, of plastic piping
Cast 1ron pipes
installation of
joints
caulked bell and spigot
flanged
mechanical
special
threaded
required wall thickness, basic equation
for determining
reuse of
thickness, allowable
thickness, standard

values of S and R, maximum allowable
Cast 1ron setvice lines
connections (0 mains
use of
Centrifugally cast pipe, standard thick-
ness
Clearance between mains and other
underground structures
Cold climates, materials for use in
Cold-springing of piping system
components
Combustible materials, storage of, 1n
compressor stations
Compressor stations
construction of building
corrosion control
design of
electrical facilities
equipment
cooling and lubrication failures
emergency shutdown faciliues
engine overspeed stops
explosion prevention
fire protection
fuel gas coatrol

INDEX
For Index of Definitions see 805.01

847.2
843 53
843.535
835
841.244
841 245
841.273
842.44

845 2

831.4
App. E
842.44
835
835 2
835.4
835.1
835 6
835.3
835 5
842,432

842 16

842 15

842 15(a)
842.15(d)
842,15 (b)
842 15 (e)
842,15(c)

842 11
811,26
842 13
842 14
842 141
842 142
842 12
849.3

849.32
849 31

842 142

842 38
814

832 37

853.5
843
843,12
843 3
843 1
843.2
843 4
843 46
843.431
843 432
843 47
843 42
843 45

gas treating facthities
liquid removal
liquid removal equipment
mufflers
pressure limiting requirements
safety devices
ventilations of building
exits
fenced areas
location of building
piping
air piping system
air recetvers
fuel gas piping
gas piping
hydraulic piping
identification of valves and piping
installation of
lubrication o1l piping
spectfication for
steam piping
testing of
water piping
Compressors and prime movers
Construction specifications for plastic
piping
Cooling and lubrication failures
Copper mains
design of
fittings 1n
galvanic corrosion, protection against
joints 1n
valves 1n
Copper service lines
connections to mains
design of
fittings 1n
galvanic action, protection against
installation of
joints 1n
valves 1n
Corrosion factors for design of steel
pipelines and mains
Corrosion, inspection for, in compressor
stations
Cortosion, pipeline
external
internal
records of
Cover and casing, requirements under
ratlroads, roads, streets or highways
Definitions used 1n code, index of
Design
of copper service lines
of plastic setvice lines
of steel service lines
Design factor '*F” for plastic piping
Design, installation and testing
cast 1ton pipe
general provisions
steel pipe
classification of locations

843 4
843.411
843 412
843.471
843.44
843.43
843.472
843.13
843 14
843,11
843.5
843.53
843.535
843 52
843 51
843.57
843 514
843.512
843 54
843 511
843 56
843.513
843,55
853 1

842 41
843.46
842.6
842 61
842,613
842 615
842 614
842 612
849.6
849 63
849.61
849.613
849.615
849 62
849 614
849 612

841 17
853 3

851 2
851 3
851 4

842 37
805

849 61
849 5
849 21
842 311

842 1
840 1
841
841.01
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INDEX
construction, classification of 841,02 Flattening test for pipe App. H
construction types required for Flexibility and stress intensification
parallel encroachments of pipe- factors App. D
lines and mains on railroads and Forces on pipe joints 835.4
roads 841 03 Fuel gas control 843.45
construction types required for Fuel gas piping 843.52
pipelines and mains ctossing Galvanic corrosidbn, protection against, )
roads and railroads 841.04 In copper mains 842,615
design factor F, values of 841,11 Gas piping
design formula 841.1 identification of valves and piping 843.514
fabricated assemblies 841,142 installation of 843,512
least nominal wall thickness 841,141 specification for 843 511
longitudinal joint factor E 841.12 testing of ' 843 513
pipe design values, limitations of 841,14 Gas pressure, control and limiting 845
population density indexes 841 001 1n bottle-tight facilities 845 2
temperature derating factor T 841,13 of gas deliveredto domestic and small
Design requirements for vaults 847.1 customers from high=pressure
Dimensions, standard 807 distribution systems 845.5
Direct burial of plastic piping 842 431 in high=ptessure distribution systems 845 3
Discontinuities, accumulation of 829.7 high-pressure system, qualifying for
Distribution facilities, abandoning of 8523 new and higher maxtmum allowable
Distribution piping maintenance 852 operating pressure 845.34
distribution facilities, abandoning of 852.3 instrument, control and sample piping 845 9
leakage surveys 852.2 limiting and relief devices, proof of
patrolling 852.1 adequate capacity and satisfactory
Ductile 1ron pipe performance 845.8
design 842.21 in low=-pressure distribution systems 845 4
installation 842 22 low=pressure distribution systems,
field joints, making and testing 842,224 conversion to high-pressure system 845 44
joint restraint 842,223 operating pressure, maximum allowable
laying 842.221 for high-pressure distribution systems 845.33
joints 842,215 operating pressure, maximum allowable
mechanical 842.215(a) for low=pressure distribution systems 845.43
other 842,215 (b) operating pressure, maximum allowable
threaded 842 215 (¢) for steel or plastic pipelines and
reuse of 811.26 mains 845.22
standard strength, and conformance to overpressuring, accidental, protection
USAS A21.52 842,213 against 845 1
thickness, allowable 842.214 pressure relieving and limiting
values of s and f, allowable 842.212 stations, required capacity 845.7
wall thickness, determination of 842,211 relief and limitingdevices, design of..  845.6
Ductile 1iron service lines 849 4 steel pipeline or main, qualifying for
connections to mains 849.42 new and higher maximum allowable
use of 849.41 operating pressure 845.23
Emetgency shutdown facilities for Gas-treating facilities 1n compressor
compressor stations 843.431 stations 843 4
Engine overspeed stops 843.432 Gouges and grooves
Exits 1n compressor stations 843.13 detection of 841 241
Expansion and flexibility of piping field repair of 841,242
system components 832 in plastic piping, field repair of 842.45
amount of expansion 832.2 Handling, hauling and stringing 841.271
flexibihity requirements 832.3 Hazards, protection from, for plastic piping 842.36
Explosion, prevention of 843.47 Headers, extruded App. F
Exposed piping, supports and anchors for High-pressure distribution systems
attachment of supports or anchors 834 5 controlling pressure in 845.3
forces on pipe joints 834 4 maximum allowable operating pressure 845,33
materials, design and installation 834.3 qualifying for new and higher maximum
provision for expansion 834 2 allowable operating pressure 845.34
Field joints, making and testing, for Holders, bottle-type 844
ductile 1ron pipe 842 224 Holders, pipe-type 844
Fite protection in compressor stations 843.42 Holders, procedures for maintaining 1n
Fittings safe operating condition 854
in copper mains 842.613 Hot taps 841.274
1n copper service lines 849.613 in plastic piping 842 .46
Fittings other than valves and flanges Hydraulic piping 843.57
branch connections 831.33 Ignition, accidental, prevention of 858
special connections fabricated by weld- Inspection of plastic piping 842 .42
1ng 831.34 Installation
special fittings 831.32 backfilling 841.273
standard fittings 831.31 of copper service lines 849.62
Flanges, light weight App. | of customers’ meters and regulators 848.4
100
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in ditch '
handling, hauling and stringing
hot taps
miscellaneous operations 1n
of pipelines and mains
of plastic service lines 1nto building
of service lines
of steel service lines
in bores
into buildings
Instrument, control and sample piping for
controlling gas pressure
Intent of code
Joints
cast 1ron pipe
caulked bell and spigot
flanged
mechanical
special
threaded
1n copper mains
tn copper service lines
Leak records, 1n pipelines
Leakage sutvey, 1n distribution piping
Limiting and relief devices, proof of
adequate capacity and satisfactory
performance
LPG systems
safety requirements for
odortzation
ventilation
Liquid removal 1n compressor stations
equipment for
Location
of compressor stations
of valves
distribution system
transmission
Lowepressure distribution systems
controlling pressure 1n
conversion to high-pressure system
maxtmum allowable operating pressure
Lubricating o1l piping
Mains
clearance between and other under-
ground structures
location of service line connections to
Maintenance
compressor station
combustible maternials, storage of
compressots and prame movers
corrosion, inspection for
equipment for maintenance, 1solation
of
relief valves, 1nspection and testing
pipeline
external corrosion
internal corrosion
markers
patrolling
pipeline leak records
records of corrosion
Markers 1n pipelines
Marking
Material specifications approved for use
under this code
Materials and equipment
qualification of
Materials for use 1n cold climates
Meters and regulators, customers’
installation of

INDEX

841 272
841 271
841 274
841.27
841.2

849 521
849.11

849.22
849 221
849.222

845 9
804

842,15 (a)
842 15(d)
842.15 (b)
842.15(e)
842.15(c)
842,614
849 614
851.5

852 2

845.8
862
862.4
862 41
862.42
843 411
843 412

843 11

846.22
846.21

845.4

845.44
845.43
843.54

842.38
849.14

853

853.5
853 1
853.3

853.4
853 2
851

851 2
851.3
851.6
851.1
851.5
851.4
851.6
812

App. B
810
8l1
814
848
848.4
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location for
operating pressure for
protection from damage
Mufflers
Odorization
in LPG systems
Operating and maintenance procedures
features of plan
requuements
Operating pressure
maximum allowable for steel or plastic
pipelines and mains
qualifying for new and higher maximum
allowable
Overpressuring, protection against
accidental
Patrolling
1n distribution piping
in pipelines
Pipelines
arc burns
eltm:nation of
electrical test leads to operate at
20% or more of yield strength

848 1
848 2
848 3
843 471
861
862.41
850
850 4
850 3

845 22
845 23

845.1

852 1
851 1

841 244
841 245

841 26

installation, miscellaneous operations 1n 841,27

backfilling
handling, hauling and stringtng
hot taps
installation 1n ditch
leak test for operating at less than
100 psi
leak tests for operating at 100 psi
or mote
on private right-ofeway of electric
transmission lines
precautions for avoiding explosions
during construction
purging
protective coatings for underground
piping, application and inspection
of

test requirements
at less than 20% of yield

at 20% or more of yield
testing after construction

tests, safety during
Pipelines and mains

casing requirements for under railroads,

highways, roads, or streets
clearance between and other under-
ground structures
cover requirements
dents
gouges and grooves
detection of
field repair of
pipe surface requirements for stress of
20% or more of yield
protection from hazatds
steel
bends, elbows and miters
corrosion factors for design of
external criteria
internal criteria
installation of
construction specifications
inspection provisions
Piping
gas

841.273
841.271
841 274
841 272

841 44
841 43
863

841 28
841 285

841.25
841.4

841 42
841 421
841.411
841 412 (d)
841 3

841 5

841.162

841.163
841,161
841.243

841 241
841.242

841.24
841.15

841.23
841.17
841.173
841.172
841.2
841 21
B41.22
843.5
843.5
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Piping system components
btanch connection, welded, reinforce-
ment of
general requirements
special requirements
buried piping, anchorage for
at bends
forces on pipe joints
general
interconnection of underground lines
restraint due to soil friction
supports for buried piping
combined stress calculations
expansion and flexibility
amount of expansion
flexibility requirements
cold=springing
exposed piping, supports and anchorage
for
attachment of supports or anchors
forces on pipe joints
general
materials, design and 1anstallation
provision for expansion
extruded outlets
fittings other than valves and flanges
branch connections
special connections- fabricated by
welding
special fittings
standard fittings
flanges
bolting
flange types and facings
gaskets
multtple openings, reinforcement of
pressure-reducing devices
valves
Plastic fittings, design pressure
Plastic pipe
joints and connections
adhesive joints
general
heat fusion joints
joint requirements
mechanical joints
solvent cement joints
materials, qualification of
reuse of
standard dimension ratio
testing after construction
general
safety during
test requirements
tie=1ns
Plastic piping
design formula
design of, general
installation of
bends
branches
construction specifications
gouges and grooves, field repair of
handling
hot taps
inspection
installation
direct burial
Insertion 1n casing
purging
thermoplastic design, limitations of

INDEX

831

831 .4
831.41
831.42
835
835.2
835.4
835.1
835.6
835.3
835.5
833
832
832.2
832.3
832.37

834
834 5
834.4
834.1
834.3
834.2
831.6
831.3
831.33

831.34
831.32
831.31
831.2

831.22
831.21
831.23
831.5

831.13
831.1

842.34

842.395
842.391
842.394
842.392
842,396
842,393
811.27

811.28

842.321

842.51
842.53
842.52
842.51

842.31
842.3
842.4
842.44
842 .44
842.41
842.45
842 42
842.46
842 42
842.43
842 431
842.432
842.47
842,32
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values of design factor F
valves n
clearance between mains and other
underground structures
cover and casing requirements under
railroads, roads, streets or
highways
protection from hazards
Plastic service lines
connections to mains
design of
installation of
into buildings
Precautions for avoiding explosions during
construction
Pressure
control
domestic, small commercial &
industrial customers
monitoring regulator
overpressure protection
pressure limiting station
pressure regulating station
pressure relief station
service regulator
design, definttion of
maximum actual operating, definition of
maximum allowable operating, definition
of
maximum allowable test, definition of
standard service, definition of
Pressure-limiting and pressure-regulating
stations, maintenance of
Pressure-limiting requirements for com=
pressor station equipment
Pressure-relieving and limiting stations,
required capacity
Pressure terms, definition of
Protection against galvanic action 1n
copper service lines
Purging
of pipelines
plastic piping
Relief and limiting devices, design of
Relief valves, inspection and testing of,
In compressor stations
Restraint due to soil friction
Safety
devices for compressor stations
during tests of plastic pipe
Scope of code
Sealing of vaults
Service lines
installation of
location of service line connections to
main piping
location of valves
steel
connections to mains
design of
tnstallation of
in bores
into buildings
testing of, after construction
requirements
valves suitable for
Spacing required for valves
Specification of materials
Specifications for equipment
Standards and specifications
approved for use under this code

842.311
842 35

842.38

842.37
842.35
849.5
849.522
849.51
849.52
849.521

841.28
805.2

845.5
805.24
805.21
805.212
805.22
805.211
805.23
805.11
805.13

805 14
805.12
805.15

855
843.44

845.7
805.1

849,615

841,285
842 47
845.6

853.2
835.3

843.43
842.53
804
847.3
849
849.11

849.14
849.13
849.2
849.223
849.2
849.22
849 221
849,222
849.15
849.152
849.12
846 1
813

815

806
App A
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Steam piping
Steel pipe
reuse of
used
bending properties
determination of wall thickness
hydrostatic test
inspection of
joint efficiency
S value
surface defects
weldability
yield strength, determination of
Stress
hoop
maximum allowable
operating
secondary
wall thickness
Supports and anchors for exposed piping
attachment of
forces on pipe joints
materials, design and installation
provision for expansion
Supports for buried piping
Test requirements for pipelines
at less than 20% of yield

at 20% or more of yield

Tests of welders
Thermoplastic design, limitations of
Thermoplastic fittings, design pressure of
Thermoplastic pipe, wall thickness and
standard dimension ratio
Thermosetting plastic design, limitations
of
Thermosetting plastic pipe, diameter
and wall thickness
Undercutting
Valves
1n copper mains
1n copper service lines
location of
distribution system
service line
transmission
maintenance of
distribution system
pipeline
spacing, required
suftable for service line
Vaults
accessibility
maintenance of
sealing, venting and ventilation
structural design requirements

INDEX

843.56
811.25

811 253B
811.253C
811 2531
811 253A
811 253D
811.253H
811 253F
811 253E
811 253G
805 3
805 32
805 33
805 31
805 34
805.35

834 5
834 4
834 3
834 2
835.5
841 4
841 42
841 421
841 411
841 412 (d)
App. G
842 32
842 341

842 321
842.33

842 331
829.8

842 612
849.612

846.22
849 13
846 22
856
856 1
856 1
846.1
849 12
847
847 2
857
847 3
847 1

Ventlation
of building 1n compressor stations
in LPG systems
of vaults
Venting of vaults
Wall thickness
Water piping
Welders, qualifications for
Welding
butt welds
preparation of
defects, repair of
fillet welds
preparation of
general information
inspection
piping systems with stress less than
20% of yield strength
piping systems with stress 20% or
more of yield strength
preheating
preparation for
procedure
qualifications for
piping systems with stress less than
20% of yield strength
piping systems with stress 20% or
more of yield strength
records
requalification requirements for
welders
variables requiring separate
qualification
welders
seal welds
special connections fabricated by, for
ptping system components
standards of acceptability
burn-through areas
cracks
discontinuities, accumulation of
elongated slag inclusions
gas pockets
inadequate penetration and
incomplete fusion
isolated slag inclusions
on pipelines of 20% or more of yield
strength
undercutting
stress-relieving
equipment
methods
temperature
terms
welds, type of
Yield strength, specified minimum, for
steel and 1ron pipe
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843.472
862 42
847 3
847.3
805 35
843 55
824
820
822 1
823 1
8299
822.2
823 2
821

828 1

828 2
826
823
825
824

824 1

824 2
824 25

824 24

824 23
824
822 3

831 34

829 2
829.6
82917
829 3
8295

829 1
829.4

829
829 8
827
827 8
827.7
827 6
821.7
822

App. C



