A: Pipes, Mains, and Services

Prepared by JZB1

PIPING DESIGN AND TEST REQUIREMENTS A=34
Department: Gas System Maintenance and Section: System Integrity Date: 12-09-03
Technical Support
Approved by: E. G. Kirkpatrick Approved by: [N
Aev. #03; This document replaces Revision #J2. For a description of the changes, see Page 7.

Furpose and Scope

This gas standard establishes a uniform procedure for designing and testing gas piping systems that will meet the
requirements of 49 CFR, Part 152,

Acranyms

ASTM:  American Society for Testing and Materiala
CFR: Cocle of Fadoral Reguialions

CET California Gas Transmissian

CPUZ California Public Utilities Commission

DaOT: Department of Transportation

DF: design pressura
DWW, dead weaight testar
ERA! glectric resistance weldad

G0 General Order
GSMATS: Gas System Maintenance and Technical Support
MADP:  maxirmum allowabile oparating pressure

MGF: maximLum operating prassure
S0: autside diameter
frsi: pouUnds per square inch
psig; pounds per square inch gauge
SMYS:  specilied minimum yield slrenglh
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A: Pipes. Maina, and Services
Piping Design and Test Requirements

Note
CPUC G.0. 112E, Section 125, requires written and verbal notification of certain work. See Gas Standard A-34 .1 for
these requirements.
Definitions
The following definiticns shall apply to this gas standard;
1. "Class Location”® is & geographic area as classified and described in 49 GFR 192 and CGT Standard 4127,

2, "Design Factor” s the pereantags of SMYS 1o which vperating stress s limitsd, as further described in
49 CFR 192,

2. 0P ig the maximum operating pressure parmitted by regulation gs determined by design procedurgs. Design
pressure depends on the pipe's size, wall thickness, composition material, and proposed location.

4. "Hoop Stress” is the stress in & pipe wall, acting circumnferentially in a plane perpendicular to the longitudinal axis
of the pipe, and produszed by the pressure of the medium in the pipe.

5. "Leak Test” is a pressure test to determineg the tightness of the systam.

g. "MAJP” is the maximum pressure at which a gas pipeline, pipeline segment, or component is qualified ta cperate
accerding to the requirements of 48 CFR 182,

7.O"MOP is the maximum pressure at which a system may be aparated aceording o the oriteria astablished in UO
Standard D-50430/54125,

8. "SMYS" is the minimum yield strength in psi prescribed by the specification under which the pipe is purchased
from the manufacturer or as spacified in 42 CFF 192,

8. “Btrength Test" is a pressure test to prove the mechanical strength of the system.

10. "Strass” is the rasultant internal foroe per unit arga that appases change in the size or shapea of a body that is
acted on by external forces,

11. "Test Medium” is a substance such as water, air, or gas usad to exert an internal pressure 1o |eak or strength test
a facility.

12 “Test Pressure” is the pressure of the medium specified for testing.

General Information
1. Filing Infarmatian
Ravision 03 supersedes any previous instructions which are contrary to the content of this gas standard.
2. Policy and Application

All new and reconstructed gas piping systems and facilities are to be designed and tested according to the
requirements of 49 CFR 192, This includes abandoned or temporarily disconnacted piping that is reinstated.,

3. Responsibility

A, The responsitls angineer shall propars 2 "Gas Pipeline Facilitios Stranogth Tost Prossure Baport” (sog
Attachment F) far each fasility designed to support 2 MAOF of 100 psig or greater. The engineer shall ensure that
all applicabls rformation is comploted in "Part 1 Design Data.” Those reports shall accompany the canstruction
documents to the field,

B. The suparvisor responsitle for the faciliny's construction shall ensiare it is fested according fo this gas standard.
Before testing any facility designed to support 8 MACHP of 100 peig or greater, the supervisor shall verify that a
“Gas Pipeline Facilities Strength Test Fressure Report,” with “Part | — Design Dats” complately filled out and
signed, is available at the jobsite. The supenisor shall also verify that the pipe specifications and footages are
comect before proceeding with the test, After finishing the test, the superdsor shall complete "Part |1 - Test Data.”

C. The enginear and the construction supervisor are respansible tor ensuring that all other applicable provisions
of 48 CFR 182 are followad when designing, constructing, and testing a facility.

4. Deasign

A A design criteria stamp (see Figure 1 on Page 4) shall be completed for each sire, speciication, grade,
seam-types, and wall thickness of pipe shown on Plan and ProfiledSections sheets. A separate design criteria
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A: Pipes, Maing, and Services
Piping Design and Test Requirements

stamp is required for each MAOP to be established and for each test pressure, The DP and MAOP 1o be
specfied oh the design criteria stamp are for the pipe segment to be tested.

E. When determining design requirements to establish the MAQOP, consideration shall be given to the following:
(1) Future development of the area.
(21 Surrent and future gas supply pressures.
(3] Frobability of increases in supply pressure,

. The design formula for steel pipe is given below:

P_ 28t P ExT

D

Where: P = maximum allowable design pressure, psig
5 = SMYS, psi
t

= nominal wall thickness, inches

D = oputside diamator, inchos
F = design factor determined according to 45 CFR 182111
E = longitudinal joirt factor determined according to 48 CFR 192113

T = temperature derating facter determined according to 48 GFR 182 115

0. Pressure ratings for fittings, valves, and other piping components shall be equal to or greater than the design
pressurs eslablished Tor he piping syslam.

E. Initial Construction

The design of all new gas facilities and any subsequent additions or alterations to existing facilities shall mest
the expected future class location and, as a minimum. the planned future MAOQPF requirements of the pipeline.
Attachments B and © of this gas standard comtain specifications for commercially svailable pipg commonly
ueed at PGA&E. Other sizes and wall thicknesses are available from pipe manufacturers. Consult the GSMETS
Fipeline Engineering section for assistance,

F. Requirements for Pipeline Construction Drawings

Attachment D and Attachment E provide the content, format, technical, and professional engineering review
requirements for pipeline plan and profile construction drawings.

3. Inspection
A Welds shall be inspected as required by Gas Standard D-440.

B. Girth welds used to tie in fabricated units and short sections of pipe shall be inspected as required by
Gags Slandard D-40.

. Tranches, pipe, and pipe coating shall be inspected as required by Gas Standard A-36.
6. Testing

A Al new, replaced, of reconnacted pipelines and facilities transparting natural gas shall be tasted according to the
raquirements in this gas sandard, Excopt as documented in Motos 2 and 3 1o Table A1 in Attachrment & on
Fage 9, the test shall be conducted after the pipeline andior facilities have been installed.

E. The test medium shall be one permitted by Note § to Table A-1 in Attachment A on Page 8. Factors to bhe
considered when choosing a test media shall include safety, availability, and economy.

C. The test pressure shall nat b [ess than that requirad by Attachment A o test the fightness and strength of &
system. All lines shall be tested according to Attachment A,

D. PFipe held for emergancy use shall be tested as specified in Attachment A.

E. Fipelines should be tested as required to support a MACP equal to the design pressure. Testing to support
only g lgwear MAQDP s aocentabla, but an additional tast or uprating will be required 10 ustify any subsequent
increases in the MAOP.
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Piping Design and Test Requirements

DESIGM CRITERIA
LACATION SLASS

DESIGM FASTOR

D= EMYS %

MADP BMYS

STREMGTH TEST PRESSLAE

hAK. FEIG % SMYS
kIt PEIG W% SMYE
PSS = 90% 3VIYS
TEST WELI U
FMFE SMEC.
an
WT

WELD INSFECTION (A5 ST D™

Ll RADIOGRAPHIS INSFECTION REQUIRED

20 MIN, (% at gach walder s daily wa-k)
— 100

“wISUALLY INSPECT 120% OF ALL WELDS THAT
ARF KOT BARIDGRAPHIZAL LY IMEPFCTFL.
{THIG REQUIREMENT AFFLIES EVEN F NO
RADIOGRAFHIC INSPECTION 15 HECQUIRED.)

Figure 1
Design Criteria Stamp

F. Facilities Damaged by Construction Work

I‘ See ltem 44 on Page 2

{13 All facilities known or suspected to have been struck during excavation or construction activities shall be
checked to ensure their safety if they are to remain in sarvice.

(2] Transmissich and Distributicn Lines

The inspection, repair, and testing required far a damaged transmission or digtribution line will depend on
the extent of the damage and other cenditions, which can best be determined by the responsible

supcrvisar in the ficld, Howovoer, adoquate stops must ba taken, cithor by tosting or leak survey. 1o ansure
that leaks are not present.

{a) Fepairs o damaged steel fransmission or distribution lines shall he made according to UD Standard

B4134.

iby Aepairs 1o damaged plastic mains shall be made according to Gas Standard A-83.1.

(&} Spocial attertion shall be given to a damaged casing for a plastic nsoert, Ensurs that the damage did
not result in & failure in the plastic at ancther lecation remaote from the point of contact.

{3) Service Lines (Including Service Risars)

{a) If a steel, copper, or other metallic service line, or if the casing for a metallic insert has been broken,
bent, pulled, crushed, or otherwise deformed, the servies shall be tested fram tee o riser accarding to

Attachrment A.
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A: Pipes, Maing, and Services
Piping Design and Test Requirements

{b) Steel, copper, or other metallic service lines or casings for metallic inserts that have been hit but not
moved of detormed may be |eak surveyed with a leak detectar as an alternate check. The survey
should include the entire length of the service and adjacent areas, as appropriate.

() Sea Gas Slandard A-93.1 Tor a descriplion of approved plashic lines and plaglic ingerls, and lor
information on testing plastic service risers which may have been exposed to excessive heat.

{d) All service risers that have been struck and/or damaged in aboveground incidents shall be lzak
surveyed with a leak detector. The survey shall include the service line adjacent to the customer's
building andyar other areas, as appropriate.

G, Instrurnsnt Lines

Although testing instrument piping is not explicitly required by regulation, it is & prudent enginesring practice to
test all buried instrument piping that is subjected directly o mainlineg gas pressures. Buried ingtrumeant piping
shall be tested according to the applicable test requirements in Table A-1_ |t is not necessary to test tubing, but
all fittings and connections should be checked for leaks after start-up.

H. Branch Cennections and Fittings

(1] Forinstallation of a hot tap branch connection with reinforcament pad or sleeve, the branch-to-header
weld shall be leak tested for a minimum of 5 minutes before installing the reinforcement pad or sleave.
The minimum test pressure shall ke 100 psig. The maximum test pressure shall be 110 psig.

(2) When installing line stopper fittings, the fitting shall be lzak tested for & minimum of & minutes after it has
been completely walkled ta the pipe and before tapping. The minimum test pressure shall be 100 psig. The
maximurn test pressure shall be 110 psig.

. Bervice-Ling Connactian {Other Than Plastic)

If feasible, the service-line connection to the main must be included in the leak test with the servize line. If this
is not feasible, it must be given a leakage test at the operating pressure when placed in service.

7. Test Limitations on Vahos

A When performing a hydrostatic test on a line, the test pressure to which a valve may be subjected shall not
excead the manufacturer’s shell test prassure. Where the required MAOP of the ling cannat be established
because of these limitations. an engineering study shall be made to verify that it is safe to subject the valve to
the higher pressure during the test. YWhen making this study, consideration shall be given to:

(1) The pressure to which the valve was tested by the manufacturer,
[2) The age and condition of the valve, and
(31 The effect of stresses which may be transmitted to the valve by the pipeling.

B. When performing a test with air or inert gas, or an uprating with natural gas, the pressure to which a valve
miay bo subjeeted shall be limited to 110% of the maximum working pressure of the valve, Whors the reguired
MAGFE of the line cannot be established because of this limitation, the responsible operating department shall
determine whether a higher test pressure may be permitted. This limitation shall nat apply to the 100 psig air
test an & service line.

C.wWhen g vabe is 0 be subjechad 10 4 test pressure which iz greater than ks rogwdmum working pressure, it shall
normally be in the open position. Howewer, with prior approval from the responsible operating departnent, closed
valves may be subjected to a hydrostatic test pressure excaeding their maxirum waorking pressure. Approval will
depend on the type and condition of the valve, and will only be given with the limitations that (13 the differential
pressure not exceed the working pressure and {2 the test pressure not excesd the manufacturer's shell test
prassurg,

0. When practical, mainline valve assemblies shall be tested separatsly from pipeline construction to prevent damage
to the valves dudng the iniigl pipaling pigoing. The separate valve assembly fest shall be falowed by 8 100 psig
leak test of the valwe seats before welding the assembly in the pipeline.

8. Records
A Fadilities Dasigned to Oparata at 100 psig or Greatar

(1) Estimate sketches and design drawings shall contain the following information: specifications of pipe,
lillings, and valves: design praessurg, MAQP: class localion; design laclor and sleenglh, or leak [esl
information. Where maore than one size of pipe is involved, the required information shall be supplied for
each size and type.
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A: Pipes. Maina, and Services
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{21 A “Gas Pipeline Faciliies Strength Test Pressure Report” {see Attachment G} is required for each facility
being tested to support a MAQP ot 100 psig oF greater (sea Attachment Aj.

{3) |f the line is to have a MAOP equivalent to 305 of SMYS or greater, a test chart is required {see ltem 9,
“Test Chart™).

(4) If gy portion of a line is tested to over 20% SMYS, a DWT shall be in service cantinuously during the test
in addition to the pressure recording chart. A log of the OWT reading shall be made svery 1/2 hour. The
pressure recording chart and the DWT log shall be submitted with the “Gas Pipeline Facilities Strength
Test Prassure Repart.” The DWT og shall be considerad the official recard af the tast. In the avent that
the DWT fails during the test, the pressure recording chart ray be accepted as the official test record.

{5) “Job Estimate,” Farm 62-6251. shall be marked by the persan proparing the estimate to indicate if the pips
must be strength tested.

B. Facilities Designed 1o Operate at Less Than 100 psig

For facilities designed to operate at less than 100 gsig, test information shall be recorded on the "Gas Service
Recaord™ farm, on the estimate sketch, and an the work arder or other authorized form.

£ For systams being uprated, it is required to complste & test chart aocording to e 2,
[t All required test records shall be retained by the responsible operating department for the useful life of the facility.
g, Test Chart

A chart recard shall be made of the prassurs test on all upratings and on pipalines beaing tested 10 support 8
MADF equivalent to 30% of SMYS or greater. The procedure for handling the chart, and the minimum infermation
required on the chart, are described below:

A, The chart shall be designed for the recorder on which it is te be used and shall have appropriate scale and
time lines,

B. The recorder should have been calibrated no more than 6 months before the date of the test, The recorder’s
calibralion records shall be checked belore conducling Lhe [esl

i, The chart shall be set on the correct time at the start of the test, The actual time, date. and initials of the
person starting the test shall be written on the face of the chart at the start of the test.

0. The ¢chart shall documeant & minimum of 8 hours of testing (except where g 4-hour test is prermitted in
Aftachment &), Any discrepancies shall be explained.

E. At the end of the test, the actual time, date, and initials of the persen removing the chart shall be written an
the face of the chart.

F. The section of pipe being tested shall be identified on the face of the chart, aleng with the job number.
G. The fallowing infarmatian shall be recordad on the back of the chart at the time of the fest
{1} job number.
{21 location of test.
{30 tost pressurs, date, and duration.
{4y size, wall thicknass, pipe specification, and length of section tested.
{5) serial number of the recorder or other means of identification.
{8) date the recarder wag last calibrated and sarial number of the DWT or othar reference standard uged.

H. After the test is cempleted, the supervisor shall review the chart, and then sign and date it to verify that it
camplias with the requiremsants of this gas standard.

. The criginal test chart shall be attached to the criginal of the “Gas Pipeline Facilities Strength Test Pressure
Repart,” Form 62-4921. A capy of the test chart shall be attached to each copy of the "Gas Pipeline Fagilities
Strength Test Pressure Report.” This record shall be retained for the life of the facility.
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Attachments
Aftachiment A . ... Test Reguirements
Attachment B ... Steel Pipe Specifications - (AP 5L Grades B, A-25, X-42, X-52, X-80, X-65
Attachrment & .. Minimum Wall Thickness for Fabricated Assemblies and Stations
Attachmoent D ... Roguircments for Pipeling Plan and Frofile/Soction Sonstruction Drawings
Attachment E ... Reguired Information for Pipeline Construction Drawings
Attachment F .. .. Instructions for the Gas Pipeline Facilities Strength Test Pressure Report
Attachment G . .. Gas Pipeling Fagilities Strength Test Pressure Report
Attachment H ... Emergency Pipe Test Information Form

Revision Mctes
Revision 03 has the following changes:
1. Changed the referenced standard in tem 6F{2){a) on Page 4.
Added Item &l on Fagea 5.
Revised all the appendixes to attachrments.
Revisad Mots 11 on Page 10 in Attachrmasnt A,

moo

Revised the “Gas Pipeline Facilities Strength Test Pressure Hepert” and the "Emergency Pipe Test Information
Form.” These forms are now standalcne, separote MS Word documents.

m

Changed the sequence of the attachrments so M3 Word files are at the end.

7. This document is part of Change B3.
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Piping Design and Test Requirements

Attachmem A — Test Requirements

Tahle A-1 Test Requiramants for Plpelines, Malns, Services, Instrumant Linas, and Qther Gas Facllitles
Steal
Less
Plastic
(See g han or Ower 60 Under 30%
Pr d MAQOP qual to
CROSE Note1on g0 psl and Less | SMYS and 30% SMYS or
Page )  iin ulﬁdig Than 100 | at or Above More Pretested Plpe
M ow © Psig 100 psig for Er{\}ﬂﬁ;ﬂency
Pressure) (See Note 3 an
Fipaline, Fage 9}
Component to be Fipelines, Mains, Services, Fabricated Units, and Fabricated Units,
Tesled Shor| Seclions of Pipe Short Sections of
Pipe
Type of Test Leak Leaak Leak Strength Strength Strength
{;zztr\hlﬂo?::n;n Air or Gias Water, Air, Inert Gas, or Gas {Ses \Watter
p (S Mote 5 on Page 9} Motes 5, 6, and 7 on Page 9)
aqe 9)
100% SMYS ar
Maxirum Test Factory Test
{See Motes .
Prasslire . . ) Prassure of Fitting
{See Motes § and 7 on 150 psig 110 psig 300 psig ngdeggc]m (Sec Motes 8 and 100% SMYS
Page 9) d 10 on Pages §
and 10}
Lﬁ F:jSI:EJ 100 psiyg 1'2:;5;?5” 1.5 x Dasign
Minimum Test MAﬁP (See 1.5 x% iSee Pressure 90% SMYS
Prassure . MNote 11 an WA {See Motes 10 and  Recommended
Whichewer Page 10) MNote 12 on 12 an Page 10)
is Grreater g Page 10) ae
1 Hour
. Minirnum 8 Heours Minimum
5 Minutes
Duraticn of Test {Sea Motz 2 on Page 9 and MNole 13, ':SET':,Nme 2 F;[SE& m“; inn rllallrl—!nurs
for Plagfic, on Page 10] on Page 9 age B and Mote inimum
' and Mote 14 14 on Page 10}
on Page 109
Test Forms  Complete Box on Job Estimate Form
Resords | Required or Gas Service Record Forrm Completed Strength Test Pressure Report
Reguirad Mo
{Zee Note Test Mo (See Note Yes
15 on Chart [(Soc Mote 16 on Page 10) 18 on {Soo Nate 17 an Page 100
Page 10} Page 10]
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Attachment A, confinued

Notes

1. The: termperature of thermaplastic rmaterial shall not be mare than 100°F, or the temperature at which the material's
long-term hydrostatic strength has been determined under ASTHM D 2513, whichever is greater.

2. Pra-Installation Tests

&, For fabricated units and short sections of pipe for which a post-installation test is impractical, a
pra-installation test may be substituted. The pra-installafion test shall ke candiuctad whenevar passible at
the jobsite and shall comply with the pressure requirements for a post-installation test. If the test cannot
be conducted at the jobsite, the pipe shall be visually inspected befare installation to ensure that it has not
been damaged during transit to the jobsite. A fabricated unit is defined as an assembly of one or more fittings
with pipa, equipment with pipe, or piecos of pips joinsd together, Examplas inchds, bt are not limited o, mainlines
vahve assaimblies, branch connactions, and tie-in piecas.

E. For fabricated units or short secticns that will have a MAOP at or above 303 SMYS, the pre-instdlation test shall
be a minimum af 4 hours.

3, Tosting Emargency Stock Pipe

A. The follzwing blocks in Part 1 of the “Gas Pipeline Facilities Strength Test Pressure Report” sheuld not be
completed for emergency pipe since itis not known at the time of the test where the pipe will be installed:
*Location Class,” “Design Factor,” *"MAGP of Existing Facilities,” "MAGP to Be Established by This Test.”
‘Design Pressure  This Section [Use Future Design Pressure whenever possible,)” and "% of SMYS at
Dasign Pressure”

B. It is recommeandad that all emeargency pipe be ested i g minimum of 8580 of SMYS for a minimuom of 4 hours.

C. The Emergency Pipe Test Infermatien form {see Attachment H) shall be completed after the strength test and
attached to the "Gas Pipeline Facilities Strength Test Pressure Report.”

For emergency repairs, some exceptions to the design and test requirements may be permitted, but only with the
gpproval of lhe GBMATS Fipeling Enginasring seclian.

4, All tosts to over 50% of SMYS should bo porfarmod with wator as the tost madium, unless such a tost is
impractical. VWhere a hydrostatic test is innpractical, air or inert gas may be used, with the limitations shown in
Mote 6 on Page 9. When a test using air or inert gas is being performed. buildings within 300 feet of the test
section must be evacuated.

5. Testing using water. air, or inert gas iz not normally permitted where the test section is isolated from an operating
ling by anly a closed valve, squesze-off equipment, or plugging equipment. Thig is because a leak may ooour,
creating an undesirable and potentially hazardous situation. If the test must be perdormed under these conditions,
obtain approval from a GSMETS Pipeling Enginear {sea Attachrment O, Note 7. Professional Enginsening Beview),
Additional precautions may be required in order ta minimize the poassibility of an accident. For test limitations on
valves. see ltem 7 on Page 5.

8. Maximum test pressure permitted, expressed as a percent of SMYS.

Class Locgtion 1 o 3 4
Air or Inert Gas [See Mote 4 an Page B} 80 75 50 40
Matural Gas 80 | 30 3D 30
Water 100 | 100 100 190

7. Bafety  When tasting with air, inart gas. of natural gas, the prassure shall be hald at abaut 10 psig and sbsered
for leakage befare raising to the required test pressure.

8. Maximum test capabhilities of fittings (i.e., valves and elbows) must be determined before testing (see ltem 7 on
Page 5).

8. For facilities operating at or under 30% of SMYS and at or above 100 psig, the maximum test pressure shall be
determined by the responsible engineer. A reasonable differential between maximum and minimum test pressuras
should be allowed, congidering elevation differentials and the requiremeants of Mote 8 above.
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Altachmem A, continued

10. Testing Pipelines and Station Piping

A Al pipelines & and larger, designed to aperate at mare than 40% of BMYS, shall be tested to a minimum of
50% of SMYS, and as close to 100% of SMYS as practical. (Tests of ERW pipe =hould be limited to a
maxirnurm af 85% ot SMY3.) This will permit them to continue to operate at an established MAOP should a
class location change cocur. Do not use a test te 0% of SMYS as an alternative to designing a pipeline to
meet a higher class location which may reasanably be anficipated to occur in the future,

B. For pipelines 8" and larger, which are designed to operate at over 20% of SMYS and up to 40% of SMY'S,
consideratian should b given to test to & minimurm of 30% of SMYE, Tosting to this pressure will provide
additional assurance of the integrity of the line and will minimize the possibility of a failure due to stress
resulting from sail settlement or other environmental effects. The decision to conduct a test to the higher
pressura shauld be basad on engingaring Ldgment, and take inta aceount:

{1} The importance of the line to mest system demand, and

{21 Any potential environmental effects en the line as might be caused by intense development or heawvy
construction near the ling,

. It is often not practical to test station piping to 80% of SMYS because of limitations of valves, flanges, and
other devices. |h these cases, the statioh will not be able to continue to operate after a class location change
that results in a design factor lower than the required minimurm 0.5 design factor for stations. Therefore, it is
extrernely important that the station be designed for the lowest design factar that might occur during the life of
the station. If an area is anticipated to change in the near future to Glass 4, use a 0.4 design factor so the
station can continue to operate after the change.

11. Cut, test, and transfarrad services in low pressure distribution systems that will remain Iow pressure shall be leak
tested to 10 psig for pipelines other than plastic. or 50 psig or 1.5 times minimum operating pressure, whichavear is
greatar for plastic pipalines. Thess include:

A. Services which must be extended with new pipe in order to tie into the new main, and
B. Repaired services (i.e., services with segments that have been repaired or replaced with new pips).

12. The minimum test pressure shall not be |ess than 1.5 times the design pressure in Glass 2, 3, and 4 locations, and
not less than 1.25 times the design pressure in a Class 1 location. The only exception is for transmission lines
where testing to 1.5 times the design pressure creates problems due to limitations imposed by valves {see Note 8)
and where the future MAGP to be established is below the design pressure. The minimum test pressure may then
be limited to 1.5 times the MADOF, with the approval of the GEM&TS Pipaline Engineering secticn [see
Attachment D, Mote 7, Professional Engineering Review).

13, Although the test duration for plastic pipe 15 5 minutoes, itis desirable to maintain the test pressure for a longer
period of time if the construction schedule permits. If the pipe is not gassed up on the same day as the test, it shall
be retested befare gassing up.

14, Where pipelines are installed cn street or highway bridges under permits from governmental agencies, more
stringent testing may be required by the agency than would be required by this gas standard. Feor pipelines with a
MADF mver 200 psig located an Calitomia state bridgeas, the test pressure shall be maintained tar a minimum ot
24 hours.

15 All records that document leak and strength tests shall be retained far the life of the facility.

16, Tabila A-1 on Pays 8 indicates test chart regquirements for new facilitios, Tost charts are reguired for all upratings
regardless of the oparating pressure ot the line.

17. Test charts shall be completed and retained as cutlined in ltem 2 on Fage 6.
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A: Pipes, Maing, and Services
Piping Design and Test Requirements

Attachment B — Steel Pipe Specifications

Notes

1.

The symbols and abbreviations used in the tables in this attachment refer 1o the following:
APl — American Petraleum Instifute

O35AW  Douobla Submarged Aro Wealded

ERYY — Electric Resistance Welded

SMYS — Specified Minimum Yield Strength

20%, 3%, ete. means % of SMYS.

. A-25 and X-42 are the most economical choices for most applications through 107,

Grade B is normally used when seamless pipe is required.

X-52, ¥-E0, and X-65 become desirable as diameatars and operating pressures increase.

. Cither combinations of gize, grade, and wall thickness are dvailabls,

GGSME&TS should be consulted if a pipe that is not shown is to be used or if there is a question as to the most
economical grade or wall thickness for a particular application.

Standard Wall” pipe (zee Gas Stardards A-10 and A-10.1) is the minimum alowable wall thickness for bridge

crossings. Minimim allowable wall thicknesses for pipe sizes 2" threugh 87 for usea in gatharng systems are indicated
in Table B-1, Takle B-2, and Takle B4 of this attachment. Minimum allowalle wall thickness for fabricated assemblies
and stationg are inclicated in Attachment C. Consult the GIMETS Pipeling Engineering section if furthar infarmaticn is
required.

- When specifying pipe, the following information shall be given in sequence:

A, Qutside diamster and wall thickness.
B. AP| specification and grade.
. Langitudinal seam welding process.

D. Cogting: Specify bare ar cogted. If coated, the type of coating for each installation must be recorded In the
permanent records {see Gas Standard E-10).

E. PGAE code number. (See Gas Standard A-15).

. Examplas

A Typical coated pipe specification for either orders or recorde:
16" OO = 0250 WT
AP 5L Grade X-42, ERW, Wrapped
Code 011226

B. Typical bare pipe specification for either orders or records:
450" A0 x D237 WT
AP 5L Grade B. Sgarmlass
Code 011683
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A: Pipes. Maina, and Services
Piping Design and Test Requirements

Attachment B, continued

Table B-1 Steel Pipe Specification - APl 5L Grade B Seamless, 35,000 psi SMYS

Norminal Cutside Wall Pressure at % of SMYS {p=ig)

Pipe Size Diameter®# Thickness*¢  Class Location: 1 2 3 4
{nches)  (Inches) (Irches) 100%  90%  72% | 60%  50% | 40%  30%  20%
341 1.0% 0113 7.0h34 8,750 5424 | 4520 3 TET | 3014 2260 1,507
1-1/41 1.66 0.140 5,804 5314 4,251 3543 2852 | 2382 1,772 1181
21.2 2375 g.154 4 532 4088 3289 | 2724 2270 | 1,816 1382 aqsg
31 3.5 3.218 4320 3888 3111 | 2592 2160 | 1,728 1,296 664
41 45 0.237 3.6E87 3318 26855 | 2212 1844 | 1475 1106 7ag
61 6.625 (280 2958 2663 2131 | 1,776 1,480 | 1,184 @83 542
B 8625 0.322 2,614 2,352 1,882 16568 1,307 | 1,045 754 523
10 10.75 .385 2377 2140 1,712 | 1427 1,185 951 714 478
12 1273 03.3¥3 2,059 1,853 1,483 1,236 1,030 524 G18 M
18 16.0 0.375 1,641 1477 1182 985 821 857 4893 320
20 20.0 2.373 1,313 1,182 345 7858 557 525 394 263
24 240 0.375 1,084 SB5 788 657 547 438 320 219

T Pipe narmially in slock. For cotes, see Gas Slandard A-15.

2 Pipe is Ithe minimum allowable grade and wall thickness for use in gas field gathering systems with a MAQP of 800
psig or less.

¥ |n the design formula for stzel pipe, these correspond to outside diameter (O and nominal wall thickness ().

4 Other sizes and wall thickness are available trom pipe manutacturers. Caonsult the GSMATS Pipaline Engineating
gection far assistance.

Tahle B-2 Steel Pipe Specification - APl 5L Grade B ERW, 35,000 psi SMYS

Nominal Outside wall Pressure at % of SMYS {psig)
Fipz Size | Diameter 2?4 Thickness 34|  Class Loeation: 1 o 3 4
(Inches] (Inches) (Inches) 100% 90% 72%  60% 50% 40% 30% | 20%
alz 3.5 0.156 3,120 2,808 2,247 1,872 1,560 1,248 936 | 624
412 45 0.156 2427 2,184 1,748 1456 1214 971 728 | 486
i 6.625 0.219 2,314 2083 1667 1,38 1,157 926 695 | 463
3 8.625 0.219 1,778 1,600 1,280 1087 888 711 534 | 356
10 10.75 0.219 1,427 1284 1027 85 714 571 428 | 286
12 12,75 0.219 1,203 1,083 866 722 502 4B1 361 | 241
14 14.0 0.250 1,250 1,125 900 750 625 500 av5 | 250
18 16.0 0.250 1,094 Bo5 788 657 547 438 329 | 219

| Pipe normally in stock. For codes, see Gas Standard A-15.

2 Pipe is the minimum allowable grade and wall thickness tor use in gas tield gathering systams with a MAOP ot 800
psig or less.

? |n the design formula for steel pipe, these correspond to outside diameter (O and nominal wall thickness (1),

4 (Other sizes and wall thickness are available from pipe manufacturers. Consult the GSMATS Pipeline Enginesring
section far assistance.
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A: Pipes, Maing, and Services
Piping Design and Test Requirements

Attachment B, continued

Table B-3 Steel Plpe Speclficatlon — APl 5L Grade A-25, Furnace Butt Weld 2, 25,000 psl SMYS

Phijp?;n See  Diamelsrd4  Tnicknass® (Campany’s Operaling Limit for A-25 e
(Inchcs) (Inchas) {Inchos) Ipe is 400 psig) psig)
4i41 1.08 o113 - =00
1-1/4 1 1.66 0.140 ~400)
21 2.375 0.154 - 389

! Pipe normally in stock. For codes, see Gas Standard A-15.

2 Butt weld pipe has (0.6 joint factor. However, for pipe specifiad in this table, calculated pressures exceesd the 400
psig Company limit,

# In the design formula for steel pipe. these caorrespond to cutside diameter {0) and nominal wall thickness ().

4 Oither sizes and wall thickness are available fram pipe manufacturers. Gonsult the GSMATS Pipeline Engineering
section tor asaistance.

Table B-4 Steel Pipe Specification — ARl 5L Grade X-42, 6"-18" ERW, 16"-42" DSAW, 42 000 SMYS

Mominal Cutside ) 14 Pressure at % of SMYS {psig)
Fipe Size Diametar >4 Wall L‘;IEEQSE}SS Class Location: 1 2 2 4
{Inches) (Inches) 1009  90%  72%  B0% | 50%% | 409 30% | 20%
D512 1875 1,781 1.425 1187 | 989 | 792 504 | 306
B §.625 D172 2181 1963 1571 1309 [1.091 | 873 655 | 437
o188 1 2384 2148 1717 1431 [1192 | 954 716 | 477
pA72E 1,876 1508 1,207 1006 | 838 | 671 503 | 336
B 8.625 0186 1 1,831 1848 1219 1009 | 916 | 733 550 | 487
02181 2133 1920 1,536 1,280 |1,067 | 854 B840 | 427
0.219 1,712 1,541 1233 1027 | 856 | 685 514 | 343
1 10.75 0.2607 1,954 1,758 1.407 1,173 | @77 | 782 587 | 3891
0.281 2196 1.977 1,581 1,318 |1,098 | B78 659 | 440
0.365 2853 2.567 2054 1712 [1.427 [1141 8356 | 571
0.219 1443 1209 1039 868 | 722 | 578 433 | 289
12 1275 0.250 1648 1483 1186 989 | 824 | 659 485 | 330
ool 1852 1667 1333 1111 | 926 | 741 556 | a7mi
0.5375 1 2471 2224 1779 1483 [1.236 | 989 742 | 405
0.250 1,313 1,182 D045 788 | @57 | 525 8B4 | 283
16 16.0 0.281 1476 1328 1083 886 | 738 | 591 443 | 298
03751 1,969 1,772 1418 1182 | @85 | 788 581 | 394
" 180 0.250 1,167 1,050 840 700 | 584 | 467 350 | 234
0.312 1,456 1,311 1,048 874 | 728 | 583 437 | 282
0.250 1,050 945 756 630 | 525 | 420 315 | 210
0.281 1181 1063 850 709 | 591 | 473 335 | 237
20 20.0 D312 1310 1.180 044 787 | 656 | 525 304 | 263
0.344 1445 1301 1.041 867 | 723 | 578 434 | 280
0475 1575 1,418 1134 845 | 783 | 630 473 | 315

! Pipe normally in stock. For codes, see Gas Standard A-15.

2 Pipe is the minimum allowable grade and wall thickness for use in gas field gathering systems with MAQP of 800
psig or less, Refar to Gas Standard B-20 for thin wall fittings suitable for welding to this pipe.

2 |n the design formula for steel pipe, these correspond to outside diameter (D) and naminal wall thickness (1),

4 Other sizes and wall thickness are available from pipe manufacturers. Gonsult the GSMATS Pipeline Enginesring
section for assistance.
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A: Pipes. Maina, and Services
Piping Design and Test Requirements

Attachment B, continued

Table B4 Steal Plps Speclfication — APl 5L Grade X-42, §"-18" ERW, 16"-42" DSAW, 42,000 SMYS. conlinusd

Normingl Qutsido Wl Pressure at % of SMYS (p=ig)
Pipe Size CHarnater 1: 2 Thickness 12 Class Location: 1 o 3 4
{Inches) (Inches) {Inches) 100%  90% | 72% 60% 50% 40% | 30% 20%
0.2E50 955 a6 588 i73 473 J82 287 19
= 240 0312 1.182 1,073 | 558 15 oub 477 3bE 238
0.250 ] vEs | 830 525 438 380 | 283 175
0.231 S84 386 709 g 492 394 208 157
24 240 0312 1.092 o83 7a7 656 546 437 328 215
0.344 1.204 1,084 | 867 F23 G2 452 362 241
0.375 1,313 1,182 | 945 TE8 637 P25 394 283
0.2a81 a03 818 654 h45 454 64 273 182
2B 26.0 0.312 1.008 408 F26 G605 504 404 03 202
0.344 1,112 1,001 80 oGy Sa6 445 334 223
0.408 1,137 1,024 | 819 Ga83 b3t 455 242 228
30 30.0 0.438 1227 1104 | 884 736 &14 491 | 368 246
0.469 1,314 1,182 | 946 TBE GE7¥ 526 394 263
0468 1,232 1,108 | 887 a4 B16 433 3¥0 247
32 32.0 (.500 1.313 1,182 | 445 T8 enT 525 204 283
0.582 1478 1323 11062 888 Tia 581 443 206
0.469 1.1564 1,043 | 835 GBG 580 464 d448 232
a4 34.0 0.500 1,236 1112 | 880 742 g18 485 | 371 248
(.562 1,383 1,250 | 1,000 834 (312 1) a5hG 417 278
0.500 1,187 1,050 [ 840 Fo0 584 467 450 234
] 3&.0 0.862 1.312 1,181 Q45 FBY GhG 626 384 263
0.8525 1459 133 [ 1050 875 730 o84 438 22
(.562 1,181 1,063 | 830 08 L3140 473 355 237
40 40.61 0.625 1,313 1,182 | 945 788 Bh7T 525 394 263
0.588 1.445 1,301 | 1,041 887 723 678 434 289
(.562 1,124 1,012 | &10 B75 sG2 45() 338 285
4z 42.0 0.625 1250 1,125| 900 750 625 500 | 375 250
0.688 1,376 1,239 ( 991 B26 GBS 581 413 276

1 In the design formula for steel pipe, these correspend to outside diameter (D) and nominal wall thickness (th.

2 Dther sizes and wall thickness are available from pipe manufacturers. Gonsult the GSMATS Pipeline Enginearing
gection far assistance.
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A: Pipes, Maing, and Services
Piping Design and Test Requirements

Attachment B, continued

Table B-5 Steel Plpe Speciflication — AP| 5L Grade X-52, 10"-18" ERW, 16"-42" DSAW, 52 000 SMYS

Naminal Qutside Wall Pressure at % of SMYS (psig)
Pipe Size | Diameter =7 | Thickness =7 Class Location: 1 2 3 4
(Inches) (Inches) (nchesl  q1pos% | 90%  72%  60% | 50%  40% | 30% | 20%
10 10.750 0.219 2119 | 1907 1526 1,272 | 1,060 848 | 636 | 424
0.219 1787 | 1808 1.287 1072 | 894 715 | 536 | 388
12 12750 0.25¢ 2,040 | 1836 14680 1224 | 1,020 816 | &12 | 408
0.250 1625 | 1463 1,470 975 | 813 650 | 488 | 425
16 16.0 0.281 1827 | 1644 1,316 1,096 | 914 731 | 548 | 366
0312 2028 | 1826 1461 1.217 | 1,014 8§12 | 608 | 406
18 18.0 0.250 1445 | 1,300 1,040 867 | 723 578 | 434 | 280
0.250 1300 | 1170 936 780 | 650  sS20 | 330 | 260
0.281 1462 | 13168 1053 877 | 731 535 | 439 | 293
0.312 1623 | 14681 1,188 974 | 812 48 | 487 | 325
20 20.0 D.344 1788 | 1610 1,288 1,074 | B95 716 | 537 | 358
0.575° 1950 | 1,755 1,404 1,470 | 975  7BO | 585 | 380
0.408 2112 | 1901 1521 1267 | 1,056 845 | 634 | 423
2z 22.0 0.250 1,182 | 1084 851 710 | 591 473 | 355 | 237
0.250 1084 | 875 780 650 | 542 434 | 325 | 2107
0.281 1218 | 1008 &77 731 | BOD 488 | &86 | 244
0.312 1352 | 1,217 974 812 | B76 541 | 406 | 271
24 240 0.344 1481 | 1,342 1,074 895 | 746 597 | 448 | 209
0.375 1625 | 1463 1170 975 | &13 650 | 488 | 325
0.438 1808 | 1708 1,367 1,439 | 040 760 | 570 | 380
0.281 1124 | 1012 810 675 | 562 450 | 338 | 225
0.312 1248 | 1124 899 749 | 624 500 | 375 | 250
28 260 0344 1,376 | 1230 99 826 686 551 413 276
0.375 1500 | 1350 1.080 900 | 750 600 | 450 | 300

! Pipe normally in stock. For codes, see Gas Standard A-15,

2 In the design formula for steel pipe. these correspond to cutside diameter {0) and neminal wall thickness ().

3 Other sizes and wall thickness are available fram pipe manufacturers. Consult the GSMATS Pipeline Engineering
section for assistance.
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A: Pipes. Maina, and Services
Piping Design and Test Requirements

Attachment B, continued

Tahle B-5 Steal Plpe Specfication — APl 5L Grade X-52, 10"-13" EBW, 16"-42" DSAW, 82,000 SMYS, conlinued

Normingl Qutsido Wall Pressure at % of SMYS (psig)
Pipe Size Diameter 2 Thickness 12 Class Location: 1 2 3 4
finches) (Inches) finches)  100%  90% 72% | 60% 50% | 40% 30% | 20%
0.375 1,300 1,170 934 ¥BO £50 520 380 260
a0 30.0 0.406 1.408 1.267 1,014 245 704 063 423 282
(.438 1,519 1,367 1,091 Gi2 TED 608 456 304
0.408 1,320 1,188 9L 7oz a0 528 398 264
0.438 1,424 1,282 1,028 855 12 570 428 285
32 320 0.469 1,825 1,372  1.087 @15 B3 @10 458 305
0.500 1,625 1,463 1170 | 975 413 630 458 325
0.438 1,340 1,206 oG5 204 &70 536 40z 288
a4 34.0 0.489 1,435 1,282 1,034 861 78 a74 431 287
0.500 1.530 1,377 1,102 218 763 G612 458 306
(.438 1,286 1,138 912 TGl G233 o7 380 254
36 36.0 0.489 1855 1220 O76 | 813 878 | 542 407 | a7
0.500 1,445 1,300 1,040 a87 723 578 434 2849
0.500 1.300 1,170 235 FE0 €50 520 380 260
40 40.0 0.5G62 1,462 1,316 1,053 | 877 il 285 4345 203
0.825 1,625 1,483 1170 | 975 213 Ba0 488 325
0.500 1,239 1,115 8Lz 743 €20 4496 372 245
42 42.0 0.362 1.382 1,253 1,002 | B35 vl 557 He 279
(.625 1,548 1,393 1,115 G20 7rd G620 465 a10

! In the design formula for steel pipe, these correspend to outside diameter (DY and nominal wall thickness ().
2 (ther sizes and wall thickness are available from pipe manufacturers. Consult the GSMATS Pipeline Enginesring
saction for assistance.
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A: Pipes, Maing, and Services
Piping Design and Test Requirements

Attachment B, continued

Table B-6 Steel Pipe Specification — AFI 5L Grade X-60, 20°-42" DSAW, 60,000 SMYS

Nominal Outside Wall Pressure at % of SMYS (psig)
Pipe Size Diameter 2% Thicknass 23  Class Lecation: 1 2 3 4
{Inc:hes) {inches) (Irches) 100%  90% 72% 60% 50% 40% 30%  20%
0.250 1,500 1350 1.080 200 b S 450 a0
0.281 1,686 1,518 1214 1.012 843 675 506 338
2t £0.0 0.312 1,872 1,685 1,848 1,124 9368 749 HE2  37E
0.375 2250 2025 1620 1350 1125 900 G756 450
22 220 0.250 1,364 1223 982 815 882 548 M0 273
0.250 1,250 1425 900 750 B2 800 3FB 250
Q.21 1,405 1265 1.012 B43 TA5 oGz 422 281
24 24.0 03127 1,560 1404 1,124 536 780 B24 4638 3z
0.375 1,875 1688 1350 1.125 ©3R 750 HB3 375
0.408 2030 1,827 1462 1,218 1.015 8§12 608 406
0.281 1287 1168 934 779 B4R 519 380 260
0.312 1,440 1,296 1037 864 720 678 432 288
25 26.0 0.344 1,588 1429 1144 3953 794 &35 477 3ig
0.375 1,731 1.558 1.247 1.032 886 623 320 347
0.406 1,874 1687 1,850 1,125 937 750 HB3 375
0.375 1500 1950 1080 900 750 600 450 300
30 an.o 0.406 1824 1482 1170 975 812 @A0D 488 325
0.438 1,752 1,577 1262 1052 876 7O 526 351
0.375 1,407 1.266 1.013 844 ¥4 553 422 282
32 32.0 0,408 1,523 1,371 1097 914 762 BOg 457 35
0.428 1,643 1479 1,183 986 B22  B57 493 329
0.406 1433 1290 1032 860 716 6§74 430 287
34 240 0.438 1,548 1382 1,114 5928 773 G155 454 310
0.489 1,636 1480 1,192 944 823 6G3 497 332
0.500 1,765 1,588 1.271 1058 882 706 530 352
0.406 1,254 1218 976 812 B77 542 406 271
0.438 1460 1314 1082 876 730 8B4 438 292
%6 3.0 0.469 1,564 1407 1,126 938  TEB2 @28 480 313
0.500 1667 1500 1200 1000 &34 6g7 a0 334
0.438 1,314 1183 047 789 Ba7 528 395 263
4% 40.0 0.468 1,497 1267 1.014 845 704  S63 423 282
0.500 1,600 1450 1,080 900 750 600 450 300
0.469 1340 1206 9685 904 B70D 536 402 268
42 42.0 0.500 1,429 1286 1029 858 Ti15 572 420 288
0.562 1,606 1445 1157 9G4 aa3 643 432 322

! Pipe normally in stock. For codes, see Gas Standard A-15.
2 |n the design formula for steel pipe, these correspond to autside diameter (D) and naminal wall thickness ().

# Other sizes and wall thickness are available from pipe manufacturers. Consult the GSMA&TS Pipeline Enginesting
section for assistance.
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A: Pipes. Maina, and Services

Piping Design and Test Requirements

Attachment B, continued

Tahle B-7 Sterl Plpe Specification — AFI 5L Grade X-§5, 34”42 DSAW. 65,000 SMYS

Morminal Outsicle
Fipe Size Diameter -2
{Inches) [Inchas)
34 340
36 36.0
40 40.0
42 42,0

wall Pressure at % of SMY5 {psig)
Thickness -2 Class Location; 1 2 3 4
(Inches) 100%  90%  72%  60% | 50% | 40% 0% 20%
0.375 1,434 1.2 1,033 861 e 574 431 287
0,406 1,553 1.398 1,118 g3z rEri 621 455 31
3.438 1.673 1,508 1,206 1,003 838 670 503 335
G406 1467 1.320 1.056 88Q T34 sav 440 204
0. 438 1,582 1,424 1,139 449 781 533 475 a17
0. 469 1,694 1.526 1,220 1,017 B47 67 509 J34
G500 1,806 1.625 1300 1,084 o3 723 Lot b aG2
0.4358 1,424 1,282 1025 855 71z 570 428 255
0. 459 1,525 1,372 1.088 "5 783 B10 458 05
0,500 1,625 1.4E63 1,170 878 813 650 488 325
4649 1,452 1,307 1,046 871 726 =81 435 2
2.500 1.543 1.383  1.115 929 774 E20 485 310
0562 1740 1566 1,253 1,044 g¥0 BOG S22 448

1 In the design formula for steel pipe, these correspond to outside diameter (O and nominal wall thickness (f).
2 Dther sizes and wall thickness are available from pipe manufacturers. Consult the GSM&TS Pipeline Enginearing

section far assistance.
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A: Pipes, Maing, and Services
Piping Design and Test Requirements

Attachment C — Minimum Wall Thickness for Fabricated Assemblies and Stations

Table G-1 Plain End Pipe Minimum Wall Thickness

NDmIHﬁLEéPS? Size Dum'ﬁ: CE;TEter Minimum Wall Thickness
304 1.050 0.113 {Grade B)
1 1.315 0.133 {Grade B)
1-1/4 1.660 0140 {Grade B)
2 2.375 0154 {Grade B)
3 3.5 0.218 {Grade B)
4 45 0.237 {Grade B)
3 §.625 0.280 {Grade B)
8 B.625 0.322 {Grade B)
10 10.750 0,385 {Grade B
12 12,750 0.5375 {Grade B)
14 14.0 0.375 {Grade B
16 16.0 0.5375 {Grade B)
18 18.0 0.375 {Grade B)
20 200 0.375 {Grade B)
22 22.0 0.375 {Grade B)
24 240 0375 {Grade B)
26 26.0 0.375 {Grade B)
30 30.0 0.375 {Grade B)
a8 320 0.375 {Grade B)
34 34.0 0.375 {Grade BI
3G 36.0 0.500 {Grade B)
40 40.0 0.500 {Grade Bl
42 42.0 0.500 {Grade B)
Motes

1. For fabricated assemhblies/compresscr stations (above ground piping}. the minimum Grade B material with
slandard or exlra slrang wall Lhickness is based on compalibilily wilh slandard and axlra heavy wall Tillings.
Extra strong pipe should be used for all screwed connections through a 2° nominal diameter,

2. Extra strong pipe through a 2" neminal diameter is recommended for compressor stations because of the
potantial fatique failure problems due to vibration.
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A: Pipes. Maina, and Services
Piping Design and Test Requirements

Attachmem D — Requirements for Pipeline Plan and Profile/Section Construction Drawings

Purpose and Scope

1. This attachment establishes formatting and review requirements for pipeline drawings. Similar requirements for
station drawings are being drafted far inclusion into this gas standard at a later date.

2. Any gas pipeline work that is reportable to the CPUC (Section 125 of G.C. 112} must have construction drawings
that show the plan and profile.

3. In additicn. because CPUC G.0. 112 requirements are a minimum criteria and plan and profile/sections drawings
demonstrate good pipeline engineering practice, plan and profilessections drawings shall be used for pipeling work
on the following critical lines {even if the work is not reportable under Section 125):

» All numbered transmission pipalines.
+ Distribution Feeder Maing (DFMs) that apergte at or greater than 202 of SMYES.

« Any critical lines that operate over 60 psig and have elsvatien variaticns.

Drawing Format

4, Tha requirement for pipeline construction drawings can be met by using the existing 3- or 4-size plan and profile
conslruclion drawing fermal. Far small projecls ar simple allsels o clean undergrountd slruclures, lhe requirgmenl
can be met by using a sections and details drawing format.

Technical Review

5. Any gas pipeline work that is reportable to the SPUG must have a technical review by a qualified enginesr as
designated by the manager responsible for the facilities.

8. In addition to the CPUG-repertable projects, it is recommended that drawings for pipeline sections that are more
than 100" in length ar 12" in diameter ar larger, and are to be installed on bridges, also be submitted for technical
revienw befors being issued for hids or congtruction.

Professional Engineering Review

7. Therz is currantly no legal requirement for pipeline construction drawings (other than civil and structural
drawings) to be stamped by a licensed professional engineer. However, it is current practice to stamp new
constructian drawings for gas facilitias. To emphasize profassianal enginaering reviews and foous
accountability, all pipeline plan and profile/section drawings for work on pipelines with a design pressure or
future design pressure greater than 60 psig must be reviewed and stamped by a professional engineer. The
engineer {civil or mechanical) must be currently registered in the state of Galifarnia and competent in pipeline
engineering as designated by the manager responsible for the facilities.
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A: Pipes, Maing, and Services
Piping Design and Test Requirements

Attachment E — Required infarmation for Pipeline Construction Drawings

Purpoese and Scope

1. This attachment provides guidelines for preparing and reviewing pipeline construction drawings.
Flan and Profile/Sections

2. In plan view, show the dimensions from the pipeline te fixed, aboveground structures and/or the property line.
Show ETSs and all applicable details in the Reference Details section. Show the right-of-way and all
substrugiures. Clearly identify new, existing. or to-be-abandonaed gas lines.

3 In profile view, or 4 section detail, identify significant offzets and the approximate dimansions fo substructures
which require the offsets. Show the stationing for survey details.

4, Specify the mirimum depth of cover,

3. In the Pipsline Details Staticning section, show the stations far all pipeline details, including tie-ins. substructures,
valves, albows, transifion points (changas in pipe wall thickness, SMYS, coating, e}, and ETSs. Indicate all
applicable details [tie-ins, ETSs, etc] shown in the Reference Details section.

Bill{s} of Material

6. A bill (s} of material is required for all pipeline drawings. The Bill of Materials section must include a complste
description of all items. Include all PGAE code numbers and reference drawings or gas standards,

A. Pipe — Indicate the size, wall thickness. longitudinal seam type, grade, and specification to which the pipe is to
be manufactured. Alzo, identify the type of coating {and joint tape).

B. Fittings — Indicate the size, wall thickness, special end preparation, material, and grade of pipe te be used.
Also, include the specification to which the fitting is to be manufactured.

C. Valves  Indicate the type of valve {ball, plug, gate, stc.}, size. pressure rating, type of end connections, type
and configuratiaon of operator (gearing o lever or automatically operated? with dimeansions, wall thickness of
weld ends (if applicabled, and the serial number.

D. Taps — Indicate the type of reinforcement including grade, wall thickness, size, and the specification of plate
material to be used. Refer to the appropriate gas standard for construction information on either the cold branch ar
hot tap.

E Sloowss Indicats the siza, wall thicknoss, grads, and the spoecification of the plate material t ba usod, Alsa,
specify backup strips and the appropriate gas standard containing infermation on installing and fabricating the
sleave,

F. Casings — Indicate the size, wall thickness, and grade. Alse, specify the gas standard containing information
on casings and the approved went material. Specify the appropriate insulators and end seals.

. Pipeline Markers — Specify the type and the gas standard containing information on pipeline markers.

H. Cathodic Protection — Specify the type and location and the gas standard containing information on cathodic
protection. If an insulating fitting is to be installed, specify the manufacturer, size, and type of end connections
(e.q., wall thickness, grade, and specification of the pipe to which the fitting is to be welded). If pipe flanges,
insulating gaskets, and insulating kits for bolts are to be used, be sure to specify the pressure rating, size, and
bare of flanges, the size and number of bolts required. and the size and number of insulating kits required.

Reference Detalls Sectlon

7. Tie-in detaills

A Include the diameter, wall thickness, grade, seam, and specification of new pipe and the existing pipe to which
the new pipe is to be tied. Do not make a tie-in at a fitting ar g valve. Alsq, because stresses dus 1o pips
expansion and contraction tend to be concentrated at elbowes, if the new pipe is to be tied to existing pipe
having & thinner wall thickness. and the tie-in point is near an existing thin wall elbow or an elbow fabricated
fram sections of mitered pipe, the design should be changed to replace the axisting albow with one matching
the etrength of the new pipe.

Rew. #03: 12-09-03 A-34 Page 21 of 25

N 6TRO002750



A: Pipes. Maina, and Services
Piping Design and Test Requirements

Altachment E, continued

B. At the tie-in location, if there is a wall thickness difference greater than 332", or a pipe yisld strength
difference between the new and existing pipe, show the apalicable weld datall from Gas Standard D-22 on the
drawing. In every case, an attampt shall be made to attain an acceptable butt-walded joint. Howaver, if
misalignment of carrier pipes or other problems preclude any reasonable possikility of obtaining an acceptable
butt-welded joint, use a slesve. A single-split sleeve is prefarred ovar the doubla-split sleeve for this purposea.

2. Walding details — Show wall thickness changes greater than 332" between adjsining pipe components. Include
detail at each change in the line pips. Line pipe-to-fitting detail can be typical.

8, Trench details  Include & typical trench doetail indicating mirnimum eover, back fill matcrial, and minimum
trench width.

10. Crossing datails — Inalude railroad and highway crossings, and all casings and vents, Also, show Iotations of vant
HSers.

1. Cathodic protection details  Include a detail for each type of cathadic pratection station and reference Gas
Standard O-10. For Type E stations, show the dimension between the connection points.

Miscellaneous Reguirements

12. Use design criteria stamps for each size, specification, grade, seam type, wall thickness, and location class of pipe
showm on speciig plan and prolile/seclions shaels. A saeparale design crileria slamp s requirsd lor each MADP
and for each test pressure,

13, Usc a walding requirements stamp.

14, Testing requiremants  Include the time, duration of the test, and the maximum and minimum pressures recorded
during fasts. Fill aut a "Strength Tast Prassure Repaort” for each hydra test parformed.

15, Signatures of approving parties — Drawings must be signed by the manager responsible for the facility or his or her
designated representative.

18, Include the following notes on cach shect;

A, “All field bends are smoath field bends. except where elbows are noted. Field bends shall be made according
to Gas Standard A-38, Item 407

E. “This pipeline muszt be installed with st least 127 of claaranca from any other undsrground structurs not
associated with the pipeline ”

17. List any reference drawings pertinent to the installation of the piping shown an the plan and profile sectians of the
drawing.

18, Indicate mile posts at the baginning and end of the project. Also, include the: mile past {or stationing) of any taps ar
valves being installed.

192, Special notes — Indicate additional information it CPUC netification is required. Also, indicate it it is required to
notify local agencies and PG&E employees before starting work. Indicate any special construction conditions
impaged by lhe CPUC, loeal agencies, or PGRE.

20. When hot tapping is required, indicate the maximum pressure allowed in the pipeling during welding and tapping
pperations.

21. Al pipeling plan and profile’sections construction drawings for pipeling work with a8 design pressure or future
design pressure greater than 80 paig shall be reviewed, signed, and stamped by a prafessional engineer. The
engineer (mechanical or civil) must be currently registered in the state of California and competent in pipeline
enginaering as designated by the manager responsible for the tacilities.
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A: Pipes, Maing, and Services
Piping Design and Test Requirements

Attachment F — Instructions for the Gas Pipeline Facilities Strength Test Pressure Report

Purpoese and Scope

This attachment provides instructions for completing the "Gas Pipeline Facilities Strength Test Pressure Report,”
Form 62-4921.

Genearal

1. Maintain a test record for the life of the facility. For all strength tests, and for leak tests padermed on facilities
operating at greater than 100 psig, make the test recard on the "Gas Pipeline Facilities Strength Test FPressure
Repeort.” Whers geographical conditions, such as mountainous terrain, make it necessary te divide the pipeline
being tested into two or more test sections. use a separate form for each test section,

Explanation of Form Entries

2. Part | — Design Data

A. Description of Job: Provide a brief description of the pipe to be tested, including pipe size, pipe length, pipe
location, and reference construction drawing number.

B. Location Class: Determine the location class as described in 48 CFR 192.5.
C. Design Factor: Determine the design factor as described in 45 SFR 192 111,

D, MAQP of Existing Facilitivs {psig): Show the present MACP of any sxisting pipaline facilitiss invelvad with the
test or construction project as established according to the applicable provisions of 48 COFF 192. Where the
test involves extending, paralleling, replacing. or uprating an existing pipeline facility, show the MADOP of that
lagilily. IT Lhe lesl covers an enlirgly new Tacilily, wrile nong” in lhe space.

E. MAOF ti» Be Established For This Section by This Test: This test will establish the MAQP acoarding to the
reguirements of UG Standard D-50430:54125. The test shall be conducted according to the requirements of
this gas standard. The MACQP may equal but shall never exceed the future design pressure. For pipelines that
operate at or over 20% of SMYS, this is the MAOP recordad in PGEE Drawing Ma. DSE868.

F.Dasign Pressure This Soction: This ig the Future Design Pressurg recordsd in PGEE Crawing Mo, 08868,
Use when designing all future additions, madifications, ar replacemsent ot 2 tacility. All materials and eguipment
installed in the facility shall be designed and installed so that they may qualify for a MAOP equal to the design
pressure, aecoreding 1o lhe applicable requirsgmenls of 489 CFR 122 Under cerlain circumslances, [he design
pressure may be greater than the MAOP to be established for the segment invalved.

. Static Head Due to Elgwation Difference: When a line is installed thraugh an area where there are appreciable
differences in elevation, make an allowance for the static head due to the weight of the test fluid used for the
hydrostatic test. Whean detarmining the test pressure for a section of line, ensure that the test pressure at the
highest elevation point in the line is above the minimum test pressure specified in Table A-1 of Attachment A
Also ensure that the test pressure at the lowest elevation point in the test section does not exceed the
migairnum test pressurg specifiad in Table A1 of Attachenent A A na point glkang the ling shall the test
pressure be greater than the pressure which produces a stress level equal to the yield strength of the pipe
baing tested.

H. Static Head Calculation: To obtain the hydrostatic test pressure difference in the line due to the difference in
elevaticn, multiply the difference in elevation {in feet) between the highest point and the lowsast point in the test
section by 0.433 psiffoot, if the test fluid is water. This will give the pressure differential in psi due to the static
head:

I - : " : e
(1433 f_ ¥ (edfferonce in olee) = {presooe differengal) pe
!

If using = tost fluid othor than wator, make a correctian for the difference in spocific gravitios, Consult the
Fipeline Engineering section of the GSMATS department far assistance.

Sarified in Field: Pipe QO, wall thickness, specification, and footage must be verified by the person supervising
the teet. The supervisar shall indicate this verification is complete by initialing the space provided beside the
informatian.
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A: Pipes. Maina, and Services
Piping Design and Test Requirements

Altachmem F, continued

J. % of SMYS: Obtained from the hoop stress equation. Let stress at any given pressure Py be dencted by 54,

_ D
Then, § = 3
b clefinitionr, S0 SMYY P = ,S‘;‘l.ﬁﬁ = 1)
B

fheveftre, S SATYS & 1000

L ASAYS)

Substitute the design pressure, minimum test pressure, and maximum test pressure in the equation as Py to
ohtain their corresponding % of SMYS.

Mote

For some older pipe, a longitudinal joint facter must be included when performing the caleulations {see Gas
Standard A-11]. A temperature derating factar must also be used if the gas temperature exceeds 250°F [See
48 GFR 1582 .115). Contact the Pipeline Engineering section when either of these conditions acour,

K. Pressure lo give 90% ol SMY'S:

fiven, P —

I~
::l|'.*~.
=

2O (SMYS) (0 _ LY (¥MYS) )

(r: L P =
Pt % SMTYS T Fa)

L. Minimum Test Pressure

{17 Testing New Facilities: See Attachment & Note 5 on Page 9. In some situations. the test pressure may
be reduced as allowed by Attachment A Mote 4. Where an elevaticon difference exists, the minimum test
pressure will be at the maximum elevation.

Note

The static head due to elevation difference must net cause the pressure at the lowest paint in the test
section to excead the pressure which produces a stress level equal to the yield strength of the pipe baing
lesled.

{21 Uprating Existing Facilitios: Whean an uprating i to occur by taking the pipeling, main, ar segrmont out of
service and performing a strength test, the facility must be successfully tested as described in this gas
standard, specifically to the requirements applicable for a new line of the same material in the same
lzpation. Prapare and complete a strangth test pressure repart for the wark performad.

M. Maximum Test Fressura: The test preszure for any pipeline shall not be greater than the pressure which
produces & hoop stress of 100% of SMYS of the pipe, regardloss of the strength of the valves. regulators, and
similar equipment. If the MAQP of the pipeline cannot be established without exceeding the rated pressure of
the equipment, consult the Fipeline Engineering section. Where an elevation differenca exists, the maximum
test pressure will occur at the lowest elevation paint in the test section.

[f the minimum test prassure is substantially less than the pressure which produces 100% of SMYS, an
arkitrary maximum may be established which is close to, but higher than, the minimum test preseure. The
difference should be sufficient to permit variations in the test pressure due to elevation, temperature changes
during the test, minor leaks, or equipment problems or limitations. & 200 psi differential should normally be
adequate.

M. Minimum Test Duration: Facilities being tested which are designed to operate at under 30% of SMYS must be
tested for & minimum of 1 hour, [f they are to operate at or cwer 30% of SMYS, they must be tested for a
minimum of § haurs.

Note

Conduct & pre-installation strength test for fabricated units and short sections of pipe scheduled to operate at
or over 30% of SMYS, for which a pret-inetallation test is mpractical, Conduct the test by maintaining the
pressure at or above the test pressure for a minimum of 4 hours. Reter to Attachment A Mote £ on Fage 9.

. The person preparing the "Gas Pipeline Facilities Strength Test Pressure Report” and the parson approwving
the report are both required to sign it.
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A: Pipes, Maing, and Services
Piping Design and Test Requirements

Attachment F, confintied

3. Part || — Test Bata

A Any changes brought abaut by unexpected field canditions from the reguirements specified in Part | of the tesf
report must be approved by the person preparing Part | of the report.

B. Actual Duration of Test: Testing must never take less time than that specified in Part | and must be continuous
for the required time pericd. Any drop of test pressure below the required minimum test pressure represents a
lerminalion of The lesl The Tacilily musl be relesled or lhe antlre required lime pariad. Be carlain lhal [he
duration of the test iz documented on the form and test chart, including the starting and stopping times.

It may be desirable to maintain the test pressure for a few minutes langer than the minimum required in Part 1.
This could aveid questions concerning chart or timing errors.

. Elevation at Test Peint: Mote the mile post {locationt and ground elevation &f the point where the test pressure
gauge(s} is to be installed. If the test pressure gaugels) is not installed at the minimum or maximum elevation
in the test section, adjust the infarmation in the spaces provided for *Minimum Test Pressure” and “Masimum
Test Pressure” accerdingly.

. Min. Indicated Test Pressure: This is the actual test pressure indicated an the pressure gauge{s) at the test
point. If the pressure varies during the test, the lowest pressure during the period shall be the indicated test
pressure. To ensure an acceptable test, the test pressure should be held a few psi above the mininurm to
prove that miner fluctuations do not drop the pressure below minimum. This would require restarting the test
perind.

E. Min. Test Pressure at Max, Elevation: This iz the minimum pressure in the test section and is deternmined as
clescrited el

(17 When the test pressure is recorded at the highest elevation in the test section. the indicated test pressure
is the "Min. Test Pressure at Meax. Elevation.”

(2] When the test pressure is taken at a point other than the highest elevation in the test section, the indicated
test prassurs less the static head due to the alevation difference betweaen the test point and the highest
elavation, is the *“Min. Test Pressure at Max, Elevation.”

The pressure at the highest elevation in the test secticn must be greater than or equal to the pressure stated
for “Minimum Test Pressure,” as indicated in Part | — Dresign Data.

F. Max. Test Pressure at Min. Elevation: This ie the maximum pressure in the test section and is determined as
described below:

(1] When the test pressure is recorded at the lowest elevation in the test section, the indicated test pressure
is the “Max. Test Prossura at Min. Elevation.”

(21 When the test pressure is recorded at a point other than the lowest elevation in the test section, the
indicated test pressure plus the static head due to the elevation difference between the test point and the
lowest slevation, is the "Max. Test Fressure at Min. Elevation.”

The pressura at the lewest slevation in the test section must not excesd the pressure stated for “Maximum
Test Pressure,” as indicated in Part | — Design Data.

G. Test Fluid Used: Indicate whether water, air, gas, inert gas, or same other fluid is used as the test medium.

H. FPipe Specifiication and Footage Yerified: Pipe specification and footage must be verified by the person
suparvising the test (see Part ).

. The informalion an Lhe lesl gauge andior dead weighl lesler used during [he lesl mugl be recorded, inclugding
the instrument’s last calibration date. See Item 8 on Page & for the test chart requirements.

JThe porson suporviging the test and the person approving the st report rmust sian tha report. Signatures
should be completed in the field at the time of the test, Signatures should not be entered by a clerk at a later
date.
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A: Pipes. Maina, and Services
Piping Design and Test Requirements

Altachmem F, continued

K. Schematic Piping Sketch — It is necessary to provide the following information <n the schematic sketch:
{1) The lecation of tha facility tested.
{21 The minimum and maximum elevation {in fest).
{3) Mile points or enginesering stations, valve numbers, and incorporated areas.
(41 Piping, equipment, fitings, ete. included in the test saction.

{5} If additional space is required, use the back of the farm or another sheet. Be sure that the job number and
any reference numbers are shown on the face of all attachments.

{81 If the person preparing the Strangth Test Pressure Report included a sketch, the sketch must be verified in
Ihe lield and corraecled as necessary |0 raprasan| Ihe aolual [esl selup. The skelch should also include
imformation on the job number and the time and date of the test,

L. Any failure when strength testing a pipeline to be aperated at a hoop stress of 20% or more of SMYS shall be
reported within 2 hours of the failure as required by UO Standard D-S0355/54413. A written report is required
for all test failures.
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