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TETLE: Selection of Steel Gas Pipeline Repair Methods

Purpese This standard provides criteria for assessing damage levels for steel pipelines an
pipe body and girth welds, and it provides a selection guide for repair options,
Fitting -damage assessment will be treated ona case-by-case basis, Repair
methods and sequirements for reporting vepairs are described inthe appropriate
gas rlesign standard,

Rerision This revised standard cancels and supersedes U0 Standard 54134, “Selection of
Steel Gas Pipeline Repair Methods” effective June 2002,

Safety Compliance with this standand will ensure that damaged pipelines are corrertly
repaired, which will result in increased public and em{:alm ‘e satety.

Implementation  The vice president of California Gas Transmission {CGT) and the vice president
Responsibilities  of Engingering and Planning {E&F) are responsible for reviewing, approving, and
distributing this standasd.

The Gas System Malmenance and Technical Support (GSMETS) depantment,
Gas Distrition and Techmical Services (GDETS) department, and the
Operations, Maintenance and Constraction (OM&T) area directors, managers,
superintendents, and supervisors are responsible for ensuring that emplovees are
trained an and comply with the requirements of this standard. In addition, they
are responsible for providing sufficient resources to achieve the requitements of

this standard.

Employees are responsitale for camying out thedir assigned tasks, For their own
safety, and that if the general public, emplovess ane nasponsﬂtﬂp for perfurming
only the tasks for a*]mht]m aretrained, knewledeeable, and gualified.
Emplovees shall notily their supervisor of any ankhnnna] trRining, eapipment, or
resonres needed to pm{m mtheir assigned tasks,
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Compliance The responsible GSMETS, GDETS, and OMSC diredors, managers, and

superintendents implement and measure the effectiveness of this standard
arddition, internal Company department s may condurt perodic andits, The
California Public Utilities Commission (CPUC also conducts compliance
eviews of the equirements in this standard.

Procedure The managers of GSM&TS and GD&TS are authorized to modify the detailed
procedires, forms, or instrctions, as needed, or approve valances from the
procedures on an exception basis. The manager of Pipeling Engineering, the
manager of System Tategrity in GEMETS | or the manager of GD&TS inE&P can
approve variances from this standard for specific repalr operations.

Pipeline damage not addressed by this standard shall be evaluated and repaired in
accondance with 49 CFR 192,

This stardard does not include the requitements For repairing pew pipe
(45 CFR 1%2.269),

Definition of Arc Burns Any localized, remelted metal, beat-affected metal, or chanpe inthe
Terms surface profile of any part of a weld orbase metal suiface resulting from an aw,
Atc burns are cansidered a form af mechanical damage.

Corvosions  Destuctive attack onmetal by reaction with the emdronment.

Dents: & depression inthe pipe wall that produces a gross disturbance in the
pipe wall’s curvature, & dent isdifferent from a scratch or gouge, which reduces
the pipe wall's thickness. Measnre the depth of a dfem from the lowest point of
the dent to the point where the original contour of the pipe lay before i was
dented. The percentage of dm:;altmn is defined as the ratin of the depth of the
derd tothe actnal diameter of the pipe, times 100,

Direct Deposition Weld: A welding process used to restore pipe (or pipe
fitting) wall Inss that was caused by corrosion, Direct deposition weld
process may be condocted without reducing pipeline pressure,

External Corrosion: Corosion-based detedorati on nriginating from the outer
surface of the pipe.

ngh -Frequency Electric Resslance W’dd [ERW] Seam Weld: A pipe seam
weld produced by the electiic resis elding process, using high-frequency

altermating curvent electiici v. Unless mhm dse determined, a:l] FB‘M pipe

produced in 1970 or Jater ran be considered the high-frequency type.

Hoop Stress: Stress ona pipe wall produced by the pressie exented against the
inside of the pipe by the medwm in the pipe

Internal Corresions Cormsion-based deerioration originating from the inner
surface nf the pipe.
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ksi: Kips per squane inch {1,600 psi).

Longitudinal Seam: The weld used to join the plate edges to form pipe
manufactured from plate,

an—Freqlwncv ERW Seam Weld: A pipe seam weld prodaced Ty the electric
resistance welding process, using low-frequency altemating cument eledtricity,
Unl ess mtherwise determined, all ERW pipe produced benam 1470 should be
considersd the low-frequency type.

MAOP; Maximum allowalile operating pressure,  The pressure at which a
pipeline, pipeline segment, or cempenert is quaified o operate in accerdance
with the requirements of 49 TFR 192,

Mechanical lamage: Damage to the pipe sutface cansed by external forces.
Mechanical damage includes featnres such as ereasing ofthe pipe wall, goupes,
scrapes, smeated mﬁa] are burss, and metal loss not e to comsion.  Crac king
may of may not bepresent with mechanical damage, Tlents in the pipe may or
may not he apparent with mechanical damage.

Plain Dents Depressions inthe pipe wall that exhibit or enntain no creases,
mechamcal damage, oomesion, or arc burns, but do atfect the gitth or seam we

1e.

Potentially Nen-Ductile Weld: Welds known to potentially exhibit nen-ductile
properties. Ln]ess ntherwise exanpled by Fipeline Engineering, all pre-1947
ginth welds fall into this category. The ho]ltmn’lﬁ1 pes of long seam welds fall
aucder this classification, unless exempied by Pipeline Engineering: AL O Smith
wedds, Fumace tutt-welds, lap-welds, flash-welds, single submerged-ar-welds,
lowet mgurenﬂ ERWs. Pipeline Enginesring may add additinnal welds on
specific lines, based on materdals testing or other data.

RSTRENG: & computer pmgram for calonlating the safe pressare for comasion-
damaged pipe, as referencesd in 49 CFR 192,

SMYS: Specitied minimum vield soength. The minimum vield strength in
pounds per square inch (psi) prescribed by the specification under shich the pipe
is purchased from the mamifaciuer o as specified in 49 CFR 192,

Temporary Measiwe: Repair techniques that are allowable when a permanent
mepair is not feasible at the time the defect 15 discovered. Temporary repairs shall
he replaced with permanent repairs as soon as feasible.

Type A Sleeve: A repair sleeve designed so that welding of the sleeve-ends to
the carrier pipe is ot required. Type A sleeves function as peirforcement for a
defective area, but are nol intended to contain pressure and are used only for von-
leaking defects,

Type B Sleeves & repair sleeve designed so that welding of the sleeve-ends to
the carrier pipe is requived. Type B sleeves are capable of containing pressure
amd canying longitudinal s hich may be imposed by lateral loads,
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Date Issued’ Updated

Effective: 03
Review Dote: June 2008

Signed, Signed,

Shan Bhattacharva Michael A Katz
Vice President Yice President
Engineering amd Planning California Gas Transmission

Reforence Documents 49 CFR 192 Sectinns 245, 483, 485, and 487

CGT Engineering Guideline EG 4124, " Emergency Pre-Tested
Transmission Pipe”™

CGT Standand 4711, "Matural Gas Pipe Wrap: Reminval, Handling, and
Dhspiosal”

CGT Recommended Practice RPE 4710, "Production FluidPipeline Liguid
- Leak Response and Comaminated Soil Handling Procedune™

U Stamdand DS0250/54110, “Leak Survey and Repair of Gas
Transmission and Disttitmtion Facilities™

i Standard 41323, “Cormrosion Crastrol of Gas Transmission Facilities”
O Standand 180443, "Natral Gas Distribution Pipe ‘Wrap Femioval,
Handling and Disposal Procedure®

Gas Standard A-34, “Piping Design and Test Requirements™

Gas Stamdard A-53, "Recommendation For Taps (Hot and Coldd on Steel
Lines™

Gas Standand A-50, “Gas Main Welding Slesves | Type B Sleeves wWith
Circomferential wWelds)”

isas Standard A-B0.1, "Dresser Style 111 Sleeve”

Gas Standad A-60.2, " Type A Reinfouring Stes] Sleeves”

Gas Standard 4-61, "Lew Pressure Gas Main Welding Sleeve Fabricating,
Installing, and Porchasing Data™

Gas Standard A-63, "Gas Main Repair Can®
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Cas Standard A-G4, “Zax Lipe Patches and Half Soles”
iZas Standard A-BE, “Leak Repair Tapes”
A

Cas Standard B-23, “Weldnlets, Thredolets, and Socknlas™

Gas Standard B-53, “Skinner Leak Repair Clamps™

Gras Standud B-531, “Repair Clamps”

Gas Standard B-53.2, "High Pressure Clamps”

Cas Standard 1022, “Arc Welding Pmocedure Bequirement - All Stress
Levels”

Gas Standand D23, "Direct Deposition Welding”

Gas Standard D-30, “Weld Inspection”

has Standand G-16, “Cormsion Coptned of Gas Facilities”

Attachments and Attachment 1, “Procedures for Repair of Steel Gas Pipelings™
Exhibits
Exhibit A Table 1-A, “Acceptance Criteria and Allowed Repair
Metlwds for Non-Leaking Zormsion Damage in Pipe
and Welds”

Exhibit B Table 1B, “Acceptance Criteria and Allowed Repair
Methods for Leaking iZerrasion Damage in Pipe and
Wedds™

Exhibit © Table 1-C, “Acceptance Criteria and Allowed Repair
Methods for Dents Without Mechanical Damage
[ Plain Dents)”

Exhibit D Table, 1-D, “Acceptance Criteria and Allowed Repair
Methods for Mechanical Damage {With or Without
Dierps)™

Exhibit E - Table 1-E, “Acceptance Criteria and Allowed Repair
Methods for Mon-Leaking Cracks in Welds”

Exhibit ' Table 1-F, “Acoeptance Criteria and Allowed Repair
Methods for Leaking Cracks in Welds”

Exhibit G Table 145, "Men-L eaking Corrosion Damage Fepairing
Steel Pipe Delects With MAGE 2 60 psig”

Exhibit © Table 1-H, “Leaking Commsion Damage Reparing Steel
Pipe Defects ‘with MADP < 60 psig®
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Exhibit 1 Table 1-1, “Non-Leaking Cracks or Defects in Welds
Reparing Steel Pipe Defects With BMACT < 60 psig®

Exhibit 1 Table 1.1, “Leaking ‘welids Reparing Stee] Pipe Diefects
With MAOF 260 psig”

Exhibit K& Table 1K, “Leaks inbody of Fittings or in Clamps
Repainng Steel Pipe Defects With MAGP < 60 psig”

Fxhibit 1. Table 1-L, “Non-Leaking Mechanical Damage: Notches,
Scratches, (souges, Grooves, and Dents Repainng Steed
Pipe Defects ‘with MADP < 60 psig®

Attactment 2, "Caloulation to Determine the Estimated Maximum Strain
ina Dem™
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