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2 St
P=	 x F x E x T

D..

P = Design pressure in pounds per square inch gage.
S = Yield strength in pounds per square inch determined in accord-

ance with 192.107.
D	 Nominal outside diameter of the pipe in inches.
I = Nominal wall thickness of the pipe in inches. If this is unknown,

it is determined in accordance with 192,109. Additional wall
thickness required for . coneurrent external loads in accord-
ance.with 192.103 may not be included in computing design
pressure.

F	 Design factor determined in accordance with 192,111.
E = Longitudinal joint factor determined in accordance with

192.113.
T = Temperature derating factor determined in accordance with

192.115.

(b) If steel pipe that has been subjected to cold expansion to meet the
SMYS is subsequently heated, other than by welding or stress relieving
as a. part of welding, the design pressure is limited to 75 percent of the
pressure determined under paragraph (a) of this section if the tempera-
ture of the pipe exceeds 900°F (482°C) at any time or is held above 600°F
(316°C) for more than 1 hour.

192.107 Yield strength (S) for steel pipe.

(a) For pipe that is manufactured in accordance with a specification
listed in section I of Appendix B of this part, the yield strength to be used
in the design formula in 192.105 is the SMYS stated in the listed specifi-
cation, if that value is known.

: (b) For pipe that is manufactured in accordance with a specification
not .listed in section I of Appendix B to this part or whose specification or
tensile properties are unknown; the yield strength to be used in the de-
signformula.in 192.105 is. one of the following:

(1) If the pipe is' 	 tested in accordance with section III) of Ap-
pendix B to this part, the lower of the following:

(1)80 percent of the average yield strength determined by the tensile
tests.

(ii) The lowest yield strength determined by the tensile tests, but not
more than 52,000 p.s.i.

(2) If the pipe is not tensile tested as provided in subparagraph (1) of
this paragraph 24,000 p.s,i.

t	 192.I09 Nominal wall thickness (t) for steel pipe.

(a) If the nominal wall thickness for steel pipe is not known, it is deter-
mined by measuring the thickness of each piece of pipe at quarter points
on one end.

(b) However, if the pipe is of uniform grade, size, and thickness and
there are more than 10 lengths, only 10 percent of the individual lengths,
but not less than 10 lengths, need be measured. The thickness of the
lengths that are not measured must be verified by applying a gage sot to
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the minimum thickness found by the measurement. The nominal wall
thickness to be used in the design formula in 192.105 is the next wall
thickness found in commercial specifications that is below the average of
all the measurements taken. However, the nominal wall thickness used
may not be more than 1.14 times the smallest measurement taken on
pipe less than 20 inches in outside diameter, nor more than 1.11 times the
smallest measurement taken on pipe 20 inches or more in outside diame-
ter.

192.111 Design factor (F) for steel pipe.

(a) Except as otherwise provided in . paragraphs (b), (c), and (d) of this
section, the design factor to be used in the design formula in 192.105 is
determined in accordance with the following table:

Glass	 Design
location	 factor (F)

1 ..................................................:.........................0.'72
2 ..........................................................................0.60
3 .................. ..............I................ ..........................0.50
4 ...................................... 	 ..... ......................0.40

(b) A design factor of 0.60 or less must be used in the design formula in
192.105 for steel pipe in Class 1 locations that:

(1) Crosses the right-of-way of an unimproved public road, without a
casing,

(2) Crosses without a casing, or makes a parallel encroachment on, the
right-of-way of either a hard surfaced road, a highway, a public street, or
a railroad;

(3) Is supported by a vehicular, pedestrian, railroad, or pipeline
bridge; or

(4) Is used in a fabricated assembly, (including separators, mainline
valve assemblies, cross-connections, and river crossing headers) or is
used within five pipe diameters in any direction from the last fitting of a
fabricated assembly, other than a transition piece or an elbow used in
place of a pipe bend which is not associated with a . fabricated assembly.
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Subpart G--General Construction Requirements for
Transmission Lines and Mains

192.301 Scope.
This subpart prescribes minimum requirements for constructing trans-
mission lines and mains.

192,303 Compliance with specifications or standards. Each transmission
line or main must be constructed in accordance with comprehensive writ-
ten specifications or standards that are consistent with this part,

192.305 Inspection; general. Each transmission line or main must be
inspected to ensure that it is constructed in accordance with , this part..

192.307 Inspection of materials.
Each Iength of pipe and each other component must be visually in-
spected at the site of installation to ensure that it has ; not sustained any
visually determinable damage that could impair its serviceability. .

PSC 192.307 Detection of gouges and grooves. The field inspection pro-
vided on each job shall be suitable to reduce to an acceptable. minimum the
chances that gouged or grooved pipe will get into the finished transmission
line or main, Inspection for this purpose just ahead of the coasting operation
and during the lowering in and backfild . operation is . required.

192.309 Repair of steel pipe. (a) Each imperfection or damage that im-
pairs the serviceability of a length of steel pipe must be repaired or re-
moved. If a repair is made by grinding, the remaining wall thickness
must at least be equal to either;

(1) The minimum thickness required by the tolerances in the speeifiea-
Lion to which the pipe was manufactured; or

(2) The nominal wall thickness required for the design pressure 's of the
pipeline:

(b) Each of the following dents must be removed from steel pipe to be
operated at a pressure produces a hoop stress of 20%, or more, of
SMYS:

(1) A dent that contains a stress concentrator such as a scratch, gouge,
groove, or are burn.

(2) A dent that affects the longitudinal weld or a circumferential weld.

(3) In pipe to be operated at a pressure that produces a hoop stress of
40% or more of SMYS, a dent that has a depth of

(i) More than one-quarter inch in pipe 12% inches or less in outer diam-
eter; or

(ii) More than 2% of the nominal pipe diameter in pipe over `12%
inches in outer diameter.

For the purpose of this section a "dent" is a depression that produces a
gross disturbance in the curvature of the pipe wall without reducing the
pipe-wall thickness. The depth of a dent is measured as the gap between
the lowest point of the dent and a prolongation of the original contour of
the pipe,
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(c) Each are burn on steel pipe to be operated at a pressure that pro-
duces a hoop stress of 40%, or more, of SMYS must be repaired or re-
moved. If a repair is made by grinding, the are burn must be completely
removed and the remaining wall thickness must be at least equal to ei-
ther:

(1) The minimum wall thickness required by the tolerances in the spec-
ification to which the pipe was manufactured; or

(2) The nominal wall thickness required for the design pressure of the
pipeline.

(d) A gouge; groove, are burn, or dent may not be repaired by insert
patching or by pounding out.

(e) Each gouge, groove, are burn, or dent that is , removed from a
length of pipe must be . removed by cutting out the . damaged portion as a
cylinder.

1?8C 192.309 (f) Due' primarily to climate conditions, gouges, grooves,
notches; and dents have been found to be an important.cause of steel pipe
failures and an attempt shall be made to prevent or eliminate harmful defects
of this nature. $ubsection 192.309 (b) pertains to transmission. lines and.
mains intended to operate dt hoop stresses of 20% or 40% or more of the
specified minimum yield strength. However, applicable portions of these par-
agraphs should 

a
lso be applied to facilities intended to operate below this

hoop stress level,

192.311 Repair of plastic pipe. Each imperfection or damage that would
impair the serviceability of .plastic pipe must be repaired by a patching
saddle or removed.

192.313 Bends and.elbows. (a) Each field bendin steel pipe,;other than
a wrinkle bend niade in accordance with 192.315, must comply with the.
following:

(1) A bo'nd must not impair the serviceability of the pipe.

(2) For pipe more than 4 inches in nominal diameter, the difference
between the maximum and minimum diameter at a bend must not be
more than 2% percent of the nominal diameter.

(3)-Each bend must have a smooth contour and be free from buckling,
cracks; or any'oihe- r mechanical damage.

(4) On pipe containing a longitudinal weld,.the longitudinal weld must
be as near as practicable to the neutral axis of the bend unless:

(A) The bend is made with an internal bending mandrel; or

(B) The pipe is 12 inches or less in outside diameter or has a diameter
to wall thickness ratio less than 70.

PSC 192.313 (a) (A), Smooth bends on pipe h inches in size and smaller
shall have.a difference between the maximum and minimum diameter of not
more than . 12.5% of the nominal,diameter.

(b) Each circumferential weld of steel pipe which is located where the
stress during bending causes a permanent deformation in the pipe must
be non-destructively tested either before or after the bending process.
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(c) Wrought-steel welding elbows and transverse segments of these
elbows may not be used for changes in direction on steel pipe that is 2
inches or more in diameter unless the are length, as measured along the
crotch, is at least 1 inch.

(See. 3. Pub. L. 90 .481, 82 Stat. 721,49 USC 1672; 40 FR 43901, 49 CPR 1.63).

192.315 Wrinkle bends in steel pipe.

(a) A wrinkle bend may not be made on steel pipe to be operated at a
pressure that produces a hoop stress of 30%, or more, of SMYS.

(b) Each wrinkle bend on steel pipe must comply with the following:

(1) The bend must not have any sharp kinks.

(2) When measured along the crotch of the bend, the wrinkles must be
a distance of at least one pipe diameter.

(3) On pipe 16 inches or larger in diameter, the bend may not have a
deflection of more than 1%* for each wrinkle.

(4) On pipe containing a longitudinal weld the longitudinal seam must
be as near as practicable to the neutral axis of the bend.

192.317 Protection from hazards.

(a) Each transmission line or main must be protected from washouts,
floods, unstable soil, landslides, or other hazards that may cause the
pipeline to move or to sustain abnormal loads. In addition, offshore pipe-
lines must be protected from damage by mud slides, water currents, hur-
ricanes, ship anchors, and fishing operations.

(b) Each aboveground transmission line or main, not located offshore
or in inland navigable water areas, must be protected from accidental
damage by vehicular traffic or other similar causes, either by being
placed at a safe distance from the traffic or by installing barricades.

(c) Pipelines, including pipe risers, on each platform located offshore or
in inland navigable waters must be protected from accidental damage by
vessels.

192.319 Installation of pipe in a ditch.

(a) When installed in a ditch, each transmission line that is to be oper-
ated at a pressure producing a hoop stress of 20% or more of SMYS must
be installed so that the pipe fits the ditch so as to minimize stresses and
protect the pipe coating from damage.

PSC 192.319 (a) This includes grading the ditch so that the pipe has a
firm, substantially continuous bearing on the bottom of the ditch. When long
sections of pipe that have been Melded 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 in the pipe.

(b) When a ditch for a transmission line or main is backfilled, it must
be backfilled in a manner that--

(1) Provides firm support under the pipe; and

(2) Prevents damage to the pipe and pipe coating from equipment or
from the backflll material.
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(c) All offshore pipe in water at least 12 feet deep but not more than
200 feet deep, as measured from the mean low tide must be installed so
that the top of the pipe is below the natural bottom unless the pipe is.
supported by stanchions, held in place by anchors or heavy concrete
coating, or protected by an equivalent means.

PSC 192.319 (b) (3) If there are large rocks in the material to be used for
backfill, care should be used to prevent damage to the coating or pipe by such	 {
means as the use of rock shield material, or by making the initial fill with rock
free material to a sufficient depth over the pipe to prevent rock damage.

PSC 192.319 (b) (k) Where jlooding of the trench is done to consolidate the
backfill, care shall be exercised to see that the pipe is not floated from its firm
bearing on the trench bottom.

i
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(3) Make any repairs, replacements, or alterations in the segment of
pipeline that are necessary for safe operation at the increased pressure;

(4) Reinforce or anchor offsets, bends and dead ends in pipe joined by
compression couplings or bell and spigot joints to prevent failure of the
pipe joint, if the offset, bend, or dead end is exposed in an excavation;

(5) Isolate the segment of pipeline in which the pressure is to be in-
creased from any adjacent segment that will continue to be operated at a
lower pressure; and

(6) If the pressure in mains or service lines, or both, is to be higher than
the pressure delivered to the customer, install a service regulator on each
service line and test each regulator to determine that it is functioning.
Pressure may be increased as necessary to test each regulator, after a
regulator has been installed on each pipeline subject to the increased
pressure.

(c) After complying with paragraph (b) of this section, the increase in
maximum allowable operating pressure must be made in increments that
are equal to 10. p.s.i.g. or 25% of the total pressure increase, whichever
produces the fewer number of increments. Whenever the requirements of
paragraph (b) (6) of this section apply, there must be at least 2 approxi-
mately equal incremental increases.

(d) If records for cast iron or ductile iron pipeline facilities are not com-
plete enough to ascertain compliance with 192.117 or 192.119, as applica-
ble, the following procedures must be followed:

(1) If the original laying conditions cannot be ascertained, the opera-
tor shall assume, when applying the design formulas of ANSI C101-67,
that cast iron pipe was supported on blocks with tamped backfill and,
when applying the design formulas of ANSI A21.50, that ductile iron
pipe was laid without blocks with tamped backfill.

(2) Unless the actual maximum cover'depth.is known, the operator
shall measure the actual cover in at least three places where the cover is
most likely to be greatest.and shall use the greatest cover measured.

(3) Unless the actual nominal wall thickness is known, the operator
shall determine the wall thickness by cutting and measuring coupons
from at least three separate pipe lengths. The coupons must be cut from
pipe lengths in areas where the cover depth is most likely to be the great-
est. The average of all measurements taken must be increased by the
allowance indicated in the following table:
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Allowance (inches)
Cast iron pipe

Pit cast	 Centrifugally
Pipe size (inches)	 pipe	 cast pipe

Ductile
iron pipe

3-8—	 0.075	 0.065 0.065
10-12----	 -	 ---	 0.08	 0.07 0b7
14 .24	 - -- ---	 0.08	 0.08 0.075
30-42	 -- - -------	 0.09	 0.09 0A75
48—	 0.09	 0.09 0.08
64-60	 0.09

Note—The nominal wail thickness of the cast iron is the standard thickness listed in table
10 or table 11, as applicable, of ANSI 0101-67 nearest the value obtained under this subpara-
graph. The nominal wall thickness of ductile iron pipe . is the standard thickness listed in table
6 of ANSI A21.50 nearest the value obtained under this subparagraph.

(4) For cast iron pipe, unless the pipe manufacturing process is known,
the operator shall assume that the pipe is pit case pipe with a bursting
tensile strength of 11,000 p.s.i. and a modulus of rupture of 31,000 p.s.i.

Subpart L -Operations

192.601 Scope. This subpart prescribes minimum requirements for the
operation of pipeline facilities,

192.603 General provisions. (a) No person may operate a segment of
pipeline unless it is.operated-in accordance with this subpart.

(b) Each operator shall establish a written operating and maintenance
plan meeting the requirements of this part and keep records necessary to .
administer the plan.

192.605 Essentials of operating and maintenance plan; Each operator
shall include `the following in its operating and maintenance plan:.,

(aj Instructions for employees covering operating and maintenance
procedures during normal operations and repairs.

(b) Items required to be included by the provisions of Subpart M of
this part.

(c) Specific programs relating to facilities presenting the greatest haz-
ard to public safety either in an emergency or because of extraordinary
construction or maintenance requirements.

(d) A program for conversion procedures, if conversion of a low-pres-
sure distribution system to a higher pressure is contemplated.

(e) Provision for periodic inspections to ensure that operating pres-
sures are appropriate for the class location.

192.607 Initial determination of class location and confirmation or estab-
lishment of maximum allowable operating pressure. (a) Before April 15, 	 I

1971, each operator shall complete a study to determine for each segment
of pipeline with a maximum allowable operating pressure that will pro-
duce a hoop stress that is more than 40% of SMYS-

(1) The present class location of all such pipeline in its system; and
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(2) Whether the hoop stress corresponding to the maximum allowable
operating pressure for each segment of pipeline is commensurate with the
present class location.

(b) Each segment of pipeline that has been determined under para-
graph (a) of this section to have an established maximum allowable oper-
ating pressure producing a hoop stress that is not commensurate with the
class location of the segment of pipeline and that is found to be in satis-
factory condition, must have the maximum allowable operating pressure
confirmed or revised in accordance with 192.611. The confirmation or
revision must be completed not later than December 31, 1974.

(c) Each operator required to confirm or revise an established maxi-
mum allowable operating pressure under paragraph (b) of this section
shall, not later than December 31, 1971, prepare a comprehensive plan,
including a schedule, for carrying out the confirmations or revisions. The
comprehensive plan must also provide for confirmations or revisons de-.
termined to be necessary under 192.609 to the extent that they are
caused by changes in class locations taking place before July 1, 1973.

192.609 Change in class location: required study. Whenever an increase
in population density indicates a change in class location for a segment of
an existing steel pipeline operating at hoop stress that is more than 40%
of SMYS; or indicates that the hoop stress corresponding to the estab-
lished maximum allowable operating pressure for a segment of existing
pipeline is not commensurate with the present class location, the opera-
tor shall immediately make a study to determine—

(a) The present class Iocation , for-the segment involved.

(b) The design, construction, and testing procedures followed in the
original construction, and a comparison of these procedures with those
required for the present class location by the applicable provisions of this
part.

(c) The physical condition of the segment to the extent it can be ascer-
tained from available records;

(d) The operating and maintenance history of the segment;

(e) The maximum actual operating pressureand the . corresponding op-
erating hoop stress, taking pressure gradient into account, for the seg-
ment of pipeline involved; and

(f) The actual area affected by.the population density increase, and
physical barriers or other factors which may limit further , expansion of
the more densely populated area.

192,611 Change in class location: confirmation or revision of maximum
allowable operating pressure. If the hoop stress corresponding to the es-
tablished maximum allowable operating pressure of a segment of pipe-
line is not commensurate with the present class location, and the seg-
ment is in 'satisfactory 'physical condition, the maximum allowable
operating pressure of that segment.of pipeline must be confirmed or re-
vised as follows:

(a) If the segment involved has been previously tested in place to at
least 90% of its SMYS for a period of not less than 8 hours, the maximum
allowable operating pressure must be confirmed or reduced so that the
corresponding hoop stress will not exceed 72% of SMYS of the pipe in
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Class 2 locations, 60% of SMYS in Class 3 locations, or 50% of SMYS in
Class 4 locations.

(b) If the segment involved has not been previously tested in place as
described in paragraph (a) of this section, the maximum allowable oper-
ating pressure must be reduced so that the corresponding hoop stress is
not more than that allowed by this part for new segments of pip0ines in
the existing class location.

(c) If the segment of pipeline involved has not been quali fied for opera-
tion under paragraph ^a) or (b) of this section, it must be tested in ac-
cordance with the applicable requirements of Subpart J of this part, and
its maximum allowable operating pressure must then be established so as
to be equal to or less than the following:

(1) The maximum allowable operating pressure after the requalifica-
tion test is 0.8 times the test pressure for Class 2 locations, 0.667 times
the test pressure for Class 3 locations, and 0.555 times the test pressure
for Class 4 locations.

(2) The .maximum allowable operating pressure confirmed or revised in
accordance with this section, may not exceed the maximum allowable
operating pressure established before the confirmation or revision,

(3) The corresponding hoop stress may not exceed 72% of the SMYS .
of the pipe in Class 2 locations, 60% of SMYS in Class 3 locations, or
50% of the SMYS in Class 4 locations.

(d) Confirmation or revision of the maximum allowable operating
pressure of a segment of pipeline in accordance with this section does not
preclude the application of 192.553 and 192.5.65.

(e) Confirmation or revision of the maximum allowable operating pres-
sure that is required as a result of a study under 192.609 must be com-
pleted as follows:

(1) Confirmation or revision due to changes in class location that occur
before July 1, 1973, must be completed not later than December-31,
1974.

(2) Confirmation or revision due to changes in class location that occur
on or after July 1, 1973, must be completed within 18 months of the
change in class location.

192.613 Continuing surveillance. (a) Each operator shall have a proce-
dure for continuing surveillance of its facilities to determine and take
appropriate action concerning changes in class location, failures, leakage
history, corrosion, substantial changes in cathodic protection require-
ments, and other unusual operating and maintenance conditions.

(b) If a segment of pipeline is determined to be in unsatisfactory condi-
tion but no immediate hazard exists, the operator shall initiate a pro-
gram to recondition or phase out the segment involved, or, if the segment
cannot be reconditioned or phased out, reduce the maximum allowabl e .
operating pressure in accordance with 192,619 (a) and (b).

PSC 192.613 (c) When street is paved or repaved. Whenever a road or street
is paved or repaved with permanent pavement, the operator shall:
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(8) ASTM Specification A691 "Carbon and Alloy Steel Pipe, Electric-
Fusion-Welded for High-Pressure Service at High Temperatures"
(A691-79).

(9) ASTM Specification A211 "Standard Specification for Spiral-
Welded Steel or Iron Pipe" (A211-75).

(10) ASTM Specification A333 "Standard Specification for Seamless
and Welded Steel Pipe for Low Temperature Service" (A333-79).

(11) ASTM Specification A372 "Standard Specification for Carbon
and Alloy Steel Forgings for Thin-Walled Pressure Vessels" (A372-78).

(12) ASTM Specification A377 "Standard Specifications for Grey Iron
and Ductile Iron Pressure Pipe" (A377-79)..

(13) ASTM Specification A381 "Standard Specification for Metal-
Arc-Welded Steel Pipe for use with High-Pressure Transmission Sys-
tems" (A381-79).

(14) ASTM Specification A539 "Standard Specification for Electric
Resistance-Welded Coiled Steel Tubing for Gas and Fuel Oil Lines"
(A539-79).

(15) ASTM Specification B42 "Standard Specification for Seamless
Copper Pipe, Standard Sizes" (B42-80).

(16) ASTM Specification B68 "Standard Specification for Seamless
Copper Tube, Bright Annealed" (B68-80).

(17) ASTM Specification B75 "Standard Specification for Seamless
Copper Tube" (875-80).

(18) ASTM Specification B88 "Standard Specification for Seamless
Copper Water Tube" (888-80).

(19) ASTM Specification B251 "Standard Specification for General
Requirements for Wrought Seamless Copper and Copper-Alloy Tube"
(8251-76).

(20) ASTM Specification D638 "Standard Test Method for Tensile
Properties of Plastic" (D638-77a).

(21) A;TM Specification D2513 "Standard Specification for Thermo-
plastic Gas Pressure Pipe, Tubing, and Fittings" (D2513-81).

(22) ASTM Specification D2517 "Standard Specification for Rein-
forced Epoxy Resin Gas Pressure Pipe and Fittings" (D2517-73) (Reap-
proved 1979).

C. The American National Standards Institute, Inc.:

(1) ANSI A21.11 "Rubber-Gasket Joints for Ductile-Iron, and Grey
Iron Pressure Pipe and Fittings" (A21.11-1979).

(2) ANSI A21.50 "Thickness Design of Ductile-Iron Pipe" (1976).

(3) ANSI A21.52 "Ductile-Iron Pipe, Centrifugally Cast, in Metal
Molds or Sand-Lined Molds for Gas" (1976).

(4) ANSI B16.1 "Cast-Iron Pipe Flanges and Flanged Fittings"
(1975).
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(5) ANSI 816.5 "Steel Pipe Flanges and Flanged Fittings" (1977).

(6) ANSI B16,24 `Bronze Pipe Flanges and Flanged Fittings" (1979).

(7) ANSI B36.10 "Wrought Steel and Wrought Iron Pipe" (1979).

(8) ANSI C101-67 : "Thickness Design of Cast-Iron Pipe" (C101-67-
1977).

D. The American Society of Mechanical Engineers:

(1) ASME Boiler and Pressure Vessel Code, Section VIII "Pressure
Vessels Division 1" (1977).

(2) ASME Boiler and Pressure Vessel Code, Section IX "Welding
Qualifications" (1977).

E. Manufacturer's Standardization Society of the Valve and Fittings
Industry.,

(1) .MSS. SP-25 "Standard Marking System for Valves, Fittings,
Flanges, and Union" (1978).

(2) MSS SP-44 "Steel Pipe Line Flanges" (1975).

(3) MSS SP-70 "Cast Iron Gate Valves, Flanged and Threaded Ends"
(1976).

(4) MSS SP-71 "Cast Iron Swing Check Vales, Flanged and
Threaded Ends" (1976).

(5) MSS SP-78 "Cast Iron Plug Valves" (1977)..

F. National Fire Protection Association:

(1) NFPA Standard 30 "Flammable and Combustible Liquids Code"
(1977).

(2) NFPA Standard 58 "Standard for the Storage and Handling of
Liquefied Petroleum Gases" (1979).

(3) NFPA Standard 59 "Standard for the Storage and Handling of
Liquefied Petroleum Gases at Utility Gas Plants" (1979).

(4) NFPA Standard 59A "Storage and Handling Liquefied Natural
Gas" (1979).

(5) "National Electrical Code" NFPA-70 (ANSI) (1978).

APPENDIX 13-- --QUALIFICATION OF PIPE

I. Listed Pipe Specifications. Numbers in parentheses indicate applica-
ble editions.

API 5L-Steel pipe (1980).

API 5LS-Steel pipe (1980).

API 5LX-Steel pipe (1980).

ASTM A53-Steel pipe (1979).

ASTM A106-Steel pipe (1979).
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§ 193.2317 Retesting. After testing required by this subpart is com-
pleted on a component to contain a hazardous fluid, the component must
be retested whenever—

(a) Penetration welding other than tie-in welding is performed; or

(b) The structural integrity of the component is disturbed.

§ 193.2319 Strength tests. (a) A strength test must be performed on
each piping system and container to determine whether the component is
capable of performing its design function, taking into account—

(1) The maximum allowable working pressure;

(2) The maximum weight of product which the component may con-
tain or support;

(b) For piping, the test required by paragraph (a) of this section must
include a pressure test conducted in accordance with Section 337 of
ANSI B31.3, except that test pressures must be based on the design pres-
sure. Carbon and low alloy steel piping must be pressure tested above
their nil ductility transition temperature.

(c) All shells and internal parts of heat exchangers to which Section
VIII, Division 1, or Division 2 of the ASME Boiler and Pressure Vessel
Code, applies must be pressure tested, inspected, and stamped in accord-
ance therewith.

§ 193.2321 Nondestructive tests. (a) The following percentages of each
day's circumferentially welded pipe joints for hazardous fluid piping, se-
lected at random, must be nondestructively tested over the entire cir-
cumference to indicate any defects which could adversely affect the in-
tegrity of the weld or pipe:

Weld type	 Cryogenic	 Other	 Teal method

Butt welds more	 100 30	 Radiographic or ultrasonic.
than 2 Inches
in nominal
size.

Butt welds 2	 100 30	 Radiographic, ultrasonic, liq-
inches or less uid penetrant, or mag-
in nominal netic particle.
size.

Filled and socket	 100 30	 Liquid penetrant or magnetic
welds. narticle.

(b) Evaluation of weld tests and repair of defects must be in accord-
ance with the requirements of ANSI B31.3 or API 1104, as applicable.

(c) Where longitudinally or spiral welded pipe is used in transfer sys-
tems,100 percent of the seam weld must be examined by radiographic or
ultrasonic inspection.

(d) The butt welds in metal shells of storage tanks with internal design
pressure of not more than 16 psig must be radiographically tested in ac-
cordance with Section 0.7.6, API 620, Appendix Q, except that for hy-
draulic load bearing shells with curved surfaces that are subject to cryo-
genic temperatures, 100 percent of both longitudinal (or meridional) and
circumferential or (or latitudinal) welds must be radiographically tested.
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(e) The butt welds in metal shells of storage tanks with internal design
pressure above 16 psig must be radiographically tested in accordance
with Section IX of the ASME Boiler and Pressure Vessel Code, except
that for hydraulic load bearing shells with curved surfaces that are sub-
ject to cryogenic temperatures, 100 percent of both longitudinal (or me-
ridional) and circumferential (or latitudinal) welds must be radiographi-
cally tested..

§ 193.2323 Leak tests. (a) Each container and piping system must be
initially tested to assure that the component will contain the product for
which it is designed without leakage.

(b) Shop fabricated containers and all flammable fluid piping must be
leak tested to a minimum of the design pressure after installation but
before placing it in service.

(c) For a storage tank with vacuum insulation, the inner container,
outer .shell, and all internal piping must be tested for vacuum leaks in
accordance with an appropriate procedure.

§ 193.2325 Testing control systems. Each control system must be tested
before being placed in service to assure that it has been installed properly
and will function as required by this part.

§ 193.2327 Storage tank tests, (a) In addition to other applicable re-
quirements of this subpart, storage tanks for cryogenic fluids with inter-
nal design pressures of not more than 15 psig must be tested in accord-
ance with Sections Q8 and Q9 of API 620, Appendix Q, as applicable.

(b) Metal storage tanks for cryogenic fluids with internal design pres-
sures above 15 psig must be tested in accordance with the applicable di- .
vision of Section VIII of the ASME Boiler and Pressure Vessel Code.

(c) Reference measurements must be made with appropriate precise
instruments to assure that the tank is gas tight and lateral and vertical
movement of the storage tank does not exceed predetermined design tol-
erances.

§ 193.2329 Construction records. For the service life of the component
concerned, each operator shall retain appropriate records of the follow-
ing:

(a) Specifications, procedures, and drawings prepared for compliance
with § 193.2305; and

(b) Results of tests, inspections, and the quality assurance program
required by this subpart.

Subpart E--Equipment

§ 193.2901 Scope. This subpart prescribes requirements for the design,
fabrication, and installation of vaporization equipment, liquifaction
equipment, and control systems.

Vaporization Equipment

§ 193.2403 General. Vaporizers must comply with the requirements of
this subpart and the other applicable requirements of this part.
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§ 193.2405 Vaporizer design. (a) Vaporizers must be designed and
fabricated in accordance with applicable provisions of Section VIII, Di-
vision I of the ASME Boiler and Pressure Vessel Code.
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