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2.

PURPOSE

To establish a uniform procedure for designing and testing gas piping systems that will meet the requirements of G.0. 112C
8192.101 and §192.501 of the CPUC. '

RESCISSION

Supersedes earlier letter and instructions, including:

a.

POLICY AND APPLICATION

PAGE |

Letter, Aprit 2, 1962, _?o Division Gas Superintendents, "Marking Estimates for Work on Piping Systems
Designed to Operate at Stress Levels Over 20% of the Specified Minimum Yield Strength".

Letter, May 4, 1962, -fo Division Gas Superintendents, "Replocement of Pipe in Mains Operating ot Stress
Levels Over 20% of the Specified Minimum Yield Strength®.

Letter, March 25, [936__ to Division Managers, calling attention to the serious consecuences that may

result when main or services are domoged, '

‘ 4. The Suporvisor in charge of enginsering and installotion shall be responsiblie for design and testing,. respectively,- of

3

5.

3, All gas piping systems and facilities both new and reconstructed are to be designed and tasted in accordance with the
requirements of G.0. 112C. This includes the reinstating of obandoned or temporarily disconnected piping.

RESPONS.{BILITY.

pipe facilities in occordance with this Standard. Other provisions required by G.0.112C of the CPUC shall be observed.

DEFINITIONS

The following definitions shall apply to this Standord:.

Stress is the resultant internal force that resists change in size or shape of a body acted on by external forces.

a,
b. Operating stress is the stress in a pipe or structural member under normal operating conditions. I
i ¢c. Hoop stress is the stress in o pipe wall, acting circumferentially in a plane perpendicular to the longitudinal axis
| of the pipe and produced by the pressure of the fluid in the pipe. ’
|
‘ . d. Design Pressure is the maximum operating pressure permitted by 6.0. !12C as determined by the design procedures
1 . /) oppl icable to the material and -locations -involved.
‘ e. Moximum Al lowable Operating Pressure (MAOP) is the maximum pressure at which o gas system may be operated in accordance '
‘ with the provisions of 6.0. Il2C.
f. Maximum Operating Pressure (MOP) is the maximum pressure at which a system may be operated as specified by the
Manager of G.S.D. Cepartment.
g. Test Medium is a substance such.as water, air, or gas through in_h-ich a force acts to leck or strength test a focility.
! h. Test Pressure is the internal fluid pressure specified far testing.
i i. Strength Test is a pressure test to prove the mechanical strength of the system.
j. Leak Test is a pressure test to determine the tightness of the system.
k. Location Class is a geographic area as classified and described in 6.0, 112C 8192.5.
|. Construction Type is a construction specification for pipeline ond mains that fixes the stress levels.
m. Specified Minimum Yield Strength (SMYS) is the minimum yield strength prescribed by the specification under which the
! pipe is purchased from the manufacturer (psi).
1 Stondard Practice 463-8 gives a complete description of these terms and their opplication. (S.P. 463-8 is included .in_
| the "ENGINEERS ESTIMATORS MANUAL®).
i}
.
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DES IGN
Ebhen determining MAOP consideration shall be given to:

a.] Future development of the area.

4. Current and future Gas Supply Pressures.
nwh
cll Probability of increase in SgppI,yLPressure.
; ey cxs X
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7. lnitial Construction
Design all gos facilities to meet the requirements of the expected future location class.
8. Addition to Existing Facilities
The design requirements for subsequent odditions or alterations to existing pipeline facilities shall be ot least equivalent
to that of the original construction, or the expected future M.A.0.P. of the line.
9, Facilities designed for either Location Class | and 2 or which deviate from the steel pipe specification (Appendix B,C,D,E and F)

shall be submitted to the Gas System Design Department for approval.

10. Pressure ratings for fittings, valves, and other piping components shal| be equal to or greater than the design pressure

established for the piping system.

TESTING

B 11,

'/ The test medium shall be one permitted for the design pressure and location class as specified in G.0.
Factors to be considered in the choice of test media, as shown in the table of test requirements (Appendix A) shall include

112c §i92.503.

safety, availability, and economy.

t?."'l‘ss? Pressure shall not be less than that required by G.0. !12C §|92.50I to test the tightness and strength of a system.

‘ Except as modified by paragraph 13, all lines shall be tested in accordance with Appendix A.
. We lde sl be s R & i D31 : s
13. Exceptions: .

Short replacement shall be treated as follows.

a. Replacement section of pipe shall be subjected to o preinstallation strength test. The section of replocement pipe shall

be tested to the pressure required for a new pipeline or main installed in the same location by maintaining the pressure
at or above the test pressure for at leust four hours. The test may be made on the replacement pipe prior to installation
provided all tie-in girth welds are nondestructively iested.

Minimum test duration for pipe to be held for emergency use is four hours.Minimum Test Pressure shall be at least equal to the
Test Pressure required for the line in which it is used,
c. Replacement section of pipe to be operated at less than 30% S.M.Y.S. and over 100 P.S.1.G. shall be given a one hour Prein-

stal lation Leak Test.
14. All gas service lines that hove been hit,bent,pulled,dented ,broken or otherwise damaged ,which are to remain in service;
leak tested in accordance with Appendix A from tee to riser. The test shall be performed even though o repair was not made to the

service,

b.

shall be

RECORDS
15.a. For facilitjes operating above 100 P.S.|.,estimate sketches and design drawings shall contain the

following information:
Where more than one size or type of pipe is involved,the Required Information shall be supplied for

DESIGN CRITERIA:
LOCATION CLASS
DESIGN FACTOR

"D.P. % SMYS.

MAOP. % SMYS. each size or type. Nhere several sizes are involved the Information should be provided in Tobulor Form.
STRENGTH TEST PRESSURE b.Leak Test Information shall be recorded on the gas service record, the estimate skatch, and work order
MAX. (231 HSMYS or other authorized form for facilities operating under 100 P.S.1.G.

MIN. PSIG ASMYS c.Estimate Form 62-6251 shall be marked by person making estimate to indicate that the pipe is over 3074

PSIG = 90% SMYS _ yeld and has to be strength tested.

T L
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STRENGTH TEST PRESSURE REPORT.
16, A Strength Test Pressure Report (Form 62-4921) is required for each facility operating at over 100 P.S.1.G. (See Appendix A).

a. Part | of the Strength Test Pressure Report shall be filled out by the Project Engineer or the Gos System Design Department.
b. Part 1l of the Strength Test Pressure Report shall be filled out by the person supervising the test in the lie]d,t;I the time

the Test is performed. !
c.A copy of the completed Strength Test Pressure Report shall be filed with the completed Foreman'sCopy of the Estimate, along
with o copy of the Test Chart (where required). These shail be retained for the life of the facility. Distribute other copies
os indicated on the Form. N
. TEST CHART
! 17. A Chart Record shall be made of the Pressure Test for new facilities to operate at over 30% S.M.Y.S. and for ¢!l lines or systems
| being uprated, The procedure for handling the Chart, and the minimum information required on the Chart is cutlined below:
. a. The Chart must be designed for the recorder on which it is to be used, ond must have appropriate scale and time |lines.
b. The calibration of the recorder ‘must have been checked.
! ¢. The Chart must be set on the correct time at the start of the test. The actual time.date,and initials of the person starting the
| test must be shown on face of Chart at the start of the test. '
; ' d. The Chart must show o minimum of eight hours (except where four hours test is permitted in Appendix A.). Any discrepancies
| should be explained.
} e. At the end of the test, the actual time,date,and initials of the person removing the Chort must be shown on the face of the Chart.
i S A
; f. The section of pipe under test must be identified on the face of the Chart, along with the Job Number .
g. The fol lowing additional information is to be 'shown on the back of the Chart.
|. Job Number
I1. Location of test,.
111, Test Pressure,date and duration.
V. Size,wall thickness, pipe specification and length of section tested.
V. The serial number of the recorder or other means of identification.
V1. The date the recorder was last calibrated and s/n of the dead weight tester used.
h. The above information .is to be recorded on the Chart at the time of the test. After the test is completed, the foreman is to
review the Chart and then sian and date it.
i. The original of the Test Chart is to be attached to the original of the Test Report Form 62-4281. A copy of the Test Chart is to
be attached to each copy af the Test Report. This Record is to be retained for the life of the facility.
TEST RECORDS FOR FACILITIES OPERATING AT UNDER 100 P.S.1.G. . L
8. For each facility operating at under 100 P.5.1.6., the Leok or Pressure Test Information shall be rt?corded in a Box provided on the
Work Order Form or the Bas Service Record Form, 1§ these documents are not used, the Te_st Informat |or.| s.hall pe recorded on the
As-built Copy of the Construction drawing. The Test Record shall be retained for the life of the facility.
X

APPROVED .
; 2-?0-74 Addec Foragraph /8. . . Ae.
2\ T 2573 Faragraph 15 Removed, FArRyraps /o ana77 Aaded : Orawing Kedrawy., AR
/ (21772 | Revised 777/e For Comgw‘er A/}f/'nz i:/r’er/;rez/ Desrgn lpstersa
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A-34 AFFENDIX A
5
PAGE 4
TEST REQUIREMENTS FOR PIPEL INES,MAINS, SERVICES AND OTHER FACILITIES.
30% S.M.Y.S. OR MORE
DESIGN UNDER 30% 100 P.S,1. TO PLASTIC
FABRICATED UNITS, SHORT
: S.M.Y.S. AND OVER | P.S.I. OR LESS SEE NOTE 9
EHESSUnE PIPELINE SECTIONS OF P|PE,PRETEST- 100 P.S. 1 s )
ED PIPE ( SEE NOTE 5 FOR iy
LIMITATION)
TYPE OF TEST STRENGTH STRENGTH LEAK LEAK STRENGTH
WATER,AIR, INERT WATER,AIR, INERT WATER,AIR, INERT
TEST MEDIUM GAS OR GAS GAS OR GAS GAS OR GAS AIR OR GAS AIR OR GAS
(SEE NOTES | AND 2) (SEE NOTES | AND 2) (SEE NOTES | AND 2)
MAXIMUM TEST 100% S.M.Y.S. OR 100% S.M.Y.S. OR
PRESSURE FACTORY TEST FACTORY TEST (SEE NOTES 3 & 1) 110 P.5.1. 3 X DESIGN
(SEE NOTES | AND 2)|  PRESSURE OF FITTING PRESSURE OF FITTING PRESSURE
(SEE NOTES 3 AND 4 ) (SEE NOTES 3 AND 4 )
e 1.5 X DESIGN 1.5 X DESIGN 1.5 X DESIGN HG0.P.S. 1. (’J)
PRESSURE PRESSURE PRESSURE PRESSURE 100 P.S. 1. 1.5 X M.A.O, P
(SEE NOTE 4 ) (SEE NOTE 4 ) WHICHEVER (SGREATER
DURATION OF TEST 8 HOURS MINIMUM 4 HOURS MINIMUM | HOUR MINIMUM 5 MINUTES S MINUTES
(SEE NOTE 6)

TEST | Lomms | COMPLETED STRENGTH COMPLETED STRENGTH COMPLETED STRENGTH COMPLETE BOX ON W.0. | COMPLETE BOX ON
RECORDS {RED TEST PRESSURE TEST PRESSURE TEST PRESSURE FORM OR GAS SERVICE W.0.FORM OR GAS
REQUIRED |REQU REPORT REPORT REPORT RECORD FORM SERVICE RECORD FORM

SEE
:IOTE TEST YES YES NO NO NO
12) CHART (SEE NOTE 8 ) (SEE NOTE 8 ) (SEE NOTE 10 ) (SEE NOTE 10 ) (SEE NOTE 10 )
NOTES: (1) Maximum Test Pressure permitted,expressed as a percent of S.M.Y.S,-
Location Class | 2 3
Air or Inert Gas 80 75 50 40 (SEE NOTE 7)
Gas 80 30 30 30
WATER See Above.

(2) Safety - when testing with air,inert gas or gas, the pressure shall be held at about 100 P.S.|. and observed for leakage
before raising to the required test value.

(3) Maximum test capabilities of fittings such as valves and elbows must be examined when testing.

(4) It is the intent to test all facilites designed to operate at over¥50% S.M.Y.S. at a pressure over 90% of S.M.Y.S. ond os
close to S.M.Y.S. as practical. There may be instances, as in item 3,where pressure shall be limited, but in no case shall
it be less than 1.5 D.P. (Except Class | Construction,which is 1.25 D.P.). Facilities to operate at under 50% S.M.Y.S. shal |
be tested to a minimum of |.5 X D.P,

(5) Where practical ,all facilities must be tested os a unit, after installation. For fabricated units and short sections of pipe,
for which a post installation test is impracticel, a preinstallation strength test must be conducted by maintaining the
pressure at or above the minimum required for at least four hours.

(a) A short section of pipe is defined as one pipe length or less.
(b) A fabricated unit is made up of two or more fittings and/or pieces of pipe joined together.

(6) Hold at test pressure for as long as practical. |f not gassed up immediately following test,retest before gassing up.

(7) Air or inert gas should not be used to test at over 50% S.M.Y.S. unless a test with water is completely impracticable. When
it is necessary to use air or inert gas at over 50% §,M.Y.S., buildings within 300' of pipeline must be evacuated.

(8) Test Charts must be completed and retained as outlined in A-34, page 3.

(9) Temperature of thermoplastic material must not be more than 100°F during the test.

(10) Table indicates Test Chart Requirements for new facilities. Test Charts are required for All uprating jobs, no matter what the
Operating Pressure of the line.

(l1) For facilities operating at under 30% S.M.Y.S.and over 100 P.S.|.,the Moximum Test Pressure is to be determined by the Project
Engineer. A reasonable differential between Maximum and Minimum Test Pressures should be allowed,considering elevation diff-
erentials and Note 3.

2) All Tos! Racords must be Ra'umed for the life of th facnllf " . LA
’/3)50 21 PIPe Y 70 £518, Minetidr,
For facilities operating u1 AO; to 501 of S.M.Y.S., constdemhon should be given to testing tc over 90% of S.M.Y.S. if there
is a potential for high rise constructon. However, such testing is not an alternative for construction of new or replacement
facilities to meet expected future location class requirements (see page 2, par. 7 of this standard). #
.':/t 4 I (e Yoo Flest (e | Bops . 0,»/ 7
APPROVED | 4 |7-/7-72| Revised Title For Computer Listing, Change To 30 SMYS & Note 4 mc |92 A]) /
& |2-26-M| Revised Chart fo Show Required Test forms, Added Notes /] € /2 and Foofnofe;
Max Test for 100 PS.]_ 1o 30.% S.M.YS ¢/ to 100 RS.l_Changed from 1.5 D.R ¢ 100£5.1 | AC.

5 |/ 2473 Drawing Kevised and geglrawsn. VIV K.
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APPENDIX "F" A-34

PAGE 9
STEEL PIPE_SPECIFICATION
A.P.1. SLX GRADE X€5. 36" - 42" D.S.AK. 65000 S.M.Y.S.
NOMINAL OUTSICE WALL MILL TEST PRESSURE AT % OF S.M.Y.S.
PIPE SIZE | DIAMETER THICKNESS PRESSURE CLASS LOCATION: - - = -
(INCHES ) | (INCHES ) (INCHES ) (P.S.1.G.)
100% 903 12% 60% 50% 4oz 0% 20%
3% 3.0 = 1010 1127 [ 1014 811 676 564 451 33 225
: 375 1220 1354 | 1219 975 812 | 671 542 406 271
.500 1620 1806 | 1625 1300 1084 | 903 722 542 %1
| w2 42.0 375 1040 1161 | 1045 836 697 581 464 348 232
500 1390 1548 | 1393 115 | 929 774 519 464 310
NOTES:

I.- THE SYMBOLS AND ABBREVIATIONS USED IN THIS TABLE HAVE THESE MEANINGS:

E.R.W. -ELECTRIC RESISTANCE WELDED,
D.S.A. K. -DOUBLE SUBMERGED ARC WELDED,
S.M.Y.S. - SPECIFIED MINIMUM YIELD STRENGTH,
2%, 30%, ...ETC.- 20% 30%... OF SPECIFIED MINIMUM YIELD STRENGTH.
2. A-25 AND X42 ARE THE MOST ECONOMICAL CHOICES FOR MOST APPLICATIONS THROUGH 10",
GRADE B IS NORMALLY USED WHEN SCHEDULE 40 PIPE IS REQUIRED.
X52, X60. AND X65 BECOME DESIRABLE ~ AS DIAMETERS AND OPERATING PRESSURE INCREASE.

3. " OTHER COMBINATIONS OF SIZE, GRADE. AND WALL THICKNESS ARE AVAILABLE.
GAS SYSTEM DESIGN SHOULD BE CONSULTED IF PIPE THAT IS NOT SHOWN IS TO BE USED, OR IF THERE IS A QUESTION AS TO THE MOST
ECONOMICAL GRADE AND WALL THICKNESS FOR A PARTICULAR APPLICATION. SEE NOMOGRAPH, PAGE 10, FOR DESIGN PRESSURE OF PIPE NOT COVERED
IN TABLES.

g EN, SPECIFYING PIPE, THE FOLLOWING INFORMATION SHALL BE GIVEN IN SEQUENCE:

l/,# A, P. 1. SPECIFICATION AND GRADE.

{ £ B).LONGITUDINAL SEAM WELDING PROCESS.

“~—§).OUTSIDE DIAMETER AND WALL THICKNESS. ' ( PRI
D). COATING HBERE, XSTRU-GOAT-~PIASHO—HAPE-NRAP-ETC. 2 | NE +‘:SF‘ of coa,'i'mj other Thar 7 wssir
bece of coated)is not reguired when ordevia for et ar’;l.‘coﬁ‘.ens

AMPLES: &5 the Ya o dard 4 e y E ;
{ Aj. A.P. 1, 5LX GRADE x2Ery. for 44-:‘:‘ "E:mw&ﬁ.;,"..\ s‘::’z: el Howiever, the type oF coallng
6" 0.0, X 250 W. T.. PEASTE=PAPEWRAPPED, = ; : St e recorded i the permanct d
: e QAT D } - | d «t techPed ¢
N A28 Cortlaieys Weld | TG Spee ' Cicatin.’ .
BVA.P.L 5L GRADE 8 SEAMSESS. , % S o :
B R G LT e LT S LR S o Pedmcnent

{ N\
13K

Sn an Ou e,

k“& c.arJ:. .

T L
L rf

{ § i | 5, 4 A }
Kol s P el @ oo A )

\ & - Y LA ‘ -~ >
fA\j‘ y 811G, d L— S R . L‘H b ;.-{ ; e /

APPROVED BY 7]" | ’ ;
[ |
| l * -
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- - o ____ APPENDIX "G
CLASS TE e . cLASS*
4 3 ! 2
P = DESIGN PRESSURE PS(G
200 S = SPECIFIED MIN. YELD STRENGTA P31
D = NOMNAL OUTSIDE DIAMETER CF PIPE, INCHES 300
; t = NOMINAL WALL THICKNESS, INCHES
{ 200 F = DESIGN FACTOR
. 0 E = LONGITUDINAL JOINT FACTOR 300
i T = TEMPERATURE DERATING FACTOR a00 -
i 300 N PLOTTING THIS CHART BOTH £ AMD T WERE =
N ASSUMED TO BE =10 AND § WAS ASSUMED TO BE 200
52000 PSI. (USE M MULTIFLIER FOR OTHER YIELD STRENGTHS). 530
i 00
. 400
. 600 500
400 500 700 00
i 800 200
600
500 930 —
. 800
700 1000
800 200
800 t 1000
00 900 Dia Dia )
i
N 800 1000 =3 =3 .
4 o — x
S
g - - ] :
. 1000 . oy ] =2 o . 5
[e] g b—22 T s ad w
a @ —20 U =20 T @ 2000
= z —e g o
B R b -5~ ¥
: .- ez = 2000 & -- |
=iz wee ISl Y I3
m m o & b o & m &
z 2000 Z 9 o - s & 2 3000 3
e 4 ) ol — 2% & £
F o= F o, I 7 6 -
— z
Z 2000 4 — © - m e 4 = 3000 =
o . s & S 4 s 5 a 4000 3
] < y H b = ¥
3 2000 F . 2 = & - = o= :
: > < g — 4+ Z ¢
[ [} L B I I = 9 =
= [ - =} 4000
% y s . a » 5000 —= x
. — <
< 3000 < 2 < <
b 4000 2 r r 2 =
| 6000 —=— 5000
b— 2 | wuomeie eressoac b— 2 | wameor eressure -
L GBTANED BY & USING L .WSE..B B ¢
. STOCK BUTY #ELDED PIPE — USING 5TOCK BUTT 7000 -
4000 5000 b L5 waxium Pressunc 400 Psis | 1| vewseo e —— 6000
MAXIMUM PRESSURE =
r L - [ e 8000 1000
5000 6000 L - Lt = 9000 ==
= “— 8000
7000 | 10000 =
6000 — =~ 9000
. 2000 ao0e — 10000
9000 -
8000 10000
9000 EXAMPLE : -
FIND MAX. GW2 FOR API-5L, GRPDE © PIPE (v.S=35000 PSI) OF
10000 12,757 0.0 x.375° WALL FOR 12344 LOCATION CLASS E
SOLUTION:
FROM THE CHART FOR CLASSt ) CONSTRUCTION WP =2202 PS) 20000
v 2 CONSTRUCTION :WR = 1835 P8I -
3 CONSTRUCTION 1WP = 1529 PS|
7 4 CONSTRUCTION {WR= 1223 PS] .Mll 20000
Y.S. IN THOUSANDS TO FIND WP FCR Yv.§. = 35000 MULTILY ABOVE FIGURES BY MULTIPLIER
300 OF POJUNDS PER M=.874 FROM TABLE. %
20001 SQUARE  TNCH. WP~ 2202 x 874 = (432 PSI 30000 —
1 . WR= (835 x 674 = 1235 P§I -
B WR= 1529 x 674 = 1029 PS| W
! 20000 « B7a= B23 PSI 30000
_—
. PIPING—DATA SHEET
3% CLASS 1 & 2 NOT FOR USE WITHOUT APPROVAL OF G.SD.D. VAXIMUM G P FOR PIPE BASED
g DN DESIGN FACTOR -
OFSIGN FACTOR AS DEFNED IN GO n2C §i92.1 Y DESIGH FACTOF E— q
- CTAIC comeaNY }
T vasmisgeo. catwoman 385210 ./
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