A: Pipe, Mains, and Services

Prcpared I::r:.r:-

HYDROSTATIC TESTING PROCEDURE A-37

Department: Gas System Maintenance and Section: System Integrity Date: 11-22-04

Technical Support

Aev. #00; This document replaces PGAE Crawing 385870, For a description of the changes. see Page 7.

Approved hy:

Furpese and Scope

This gas standard provides instructions on the use of proper equipment, precautions, and procedures to be fellowed to
ensure safety during a hydrostatic test.

Acronyms
CGT California Gas Transmission
CPUC: California Public Wilities Commission
EH&S:  Erwircnmental Health and Safety

£ Genearal Gonstruction

GESMETS: Gas System Maintenance and Technical Support
mi: rilliliter

o0 autside diameter

psig: pounds per square inch gauge

SMYS:  specified minimum yield strength

TES: Technical and Ecological Services

WT: wall thickness

References Gas Standard
;‘:" It E--\-.- [

General

The supervisar in charge of the installation shall be responsible for hydrostatic testing. All employees involvaed with the
hydrostatic test must be familiar with the test procedure and safety considerations to be followed during the hydrostatic
lesl.

Safety Cansiderations

1. Take precautions, as necessary, to protect employees and the general public during testing. These shall include,
but ara not limited to, the following:

A. Locate the test equipment and instrumentation a safe distance from the test section (typically 50° minimumnn).
B. Keep employees not working on the test operation out of the test area.

. Place barriers alang the test section, where appropriate, to prevent public access. During the test and water
dizcharge processes, keep employees a safe distance from all pressurized pipelines.

[r. Physically secure all water discharge lines such that they are restrained if the pipeline or cennections fail.

E. Continuousaly monitar the pipeling prassure and inlet pressure during the test medium pressurization, testing
petiod, and discharge process.

F. Motify public agencies of the scheduled test, when necessary, and notify parties located in the general vicinity
of the test section to avoid the area during the test.

G. Patral and use flagmen to keep people away during testing.

H. Schedule the test at a time that will minimize public exposure in highly populated areas.
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2. Visually inspect temporary piping, closures, and other equiprnent used in conjunction with the test to verify that
they are in sate warking ardat and are used within the manutacturer’s approved limits. Maintain a periodic wisual
inspection of this equipment from a safe distance during the test.

3. Do nal remove Gops, plugs, ar valves rem lhe lest head, or any olher lesl equipment, unlil & posilive
determination is made from two independent taps that the test zection is depressurized.

4. During the preparation for a test or retest of 2 section of existing pipeline, consider the potential for gas leakage
into the test section from an adjacent section of pipeline that remains in service, or from the release of gas from
residual liquid which may remain in the line. Take special precautions to verify that a combustible mixture is not
present in the section to be tested before performing cutting or welding operations on the section.

Test Procedure
5. Establish a plan for the hydrostatic test. The plan shall include:

A A skotoh of the tost scction shewing tho stationing of the tost section and paints of maximum and minirmum
elevatian {see Attachment D on Page 12},

B. A copy of the complated it e Preasues Saponis).

i 11

. Written instructicns for the testing which include identification of potential problem areas for the specific test
imvoleed. The writtan plan shall be developed by the test supervisar in cenjunctian with the respansible CGT
enginesr and shall consider:

{13 The potential for flooding or cther damage should a failure cceur.

{2 The safety of Campany employeas and the general public.

{31 Tha alevation differencas o ensurg the SMYS of the pipsline is not sxeesdsd,
{4y The type of pig to be used (foam, cup, poly, hi-directional, etc.).

{5) The requirements to safely fill and dewater the pipeline. The pipsling is completely filled and pig speed is
controllad,

{8) Have a copy of the Srerugin Tesb Prosaacs e oot and schematic sketeh of the test section at the test
lzcation,

Test Equipment
&. Test Heads

Theara are two approved styles of test haads for hydrastatic tasting: permanant tast heads and temporary test
heads. Permanent test heads are reused and shipped out of a central location when needed. Termporary test
heads are designed to b constructad in the field for a specific hydro test and then destroyed.

A, Parmanant Test Heads

Ci5T is responsible for the construction and maintenance of all test heads. The table in Attachment A on
Page 9 of this standard lists all the test heads that are authorized for use to date. Test heads not on
this list shall not be used until they have been inspected and issued serial numbers by GC.

{11 Permanant test heads are to be constructad and testaed in accordance with drawing Mo, 386527 (shown in
Attachment A on Pages & and 9). All teset heads must be visually inspected, x-rayed, hydrostatically
tested, praperly tagged for masimuom test pressure, and issoed serial numbers before they are authorized
for use. The necessary paperwork to verify the inspection and testing, and to verify the wall thickness,
size, and grade of the pipe and fittings used to make =sach test head shall be on file in a central location.

{2} Test heads shall be stored, maintained, requested from storage, and returned to storage per GGT
guideline currently under development. In some instances, when a new test head must be fabricated, the
lzad lima may be as long a3 6 Lo 8 manlhs. Expanses [or nenwly Tabricaled Les) heads, and Lhair shipmeanl
to and from the requesting lozation, will be charged to the project requesting the test head.

{31 If the proper size test heads are not available for a test, substitute test heads may be used. Due to the
unegual D and WT of the pipe to be tested and the substitute test heads, approval, material
specifications, and walding proceduras must be providad by GSMETS Pipeling Enginesating.

{41 Fur the safety of amployees, the protection of the teet head, and sase of shipment, special stesl skids
have been made tor each tast head. Care must be taken in placing the test head on the skid. For most
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test heads, there is only one mounting position which will allow for proper placement of the tie down
chains. Imprepar mounting eould resultin an injury of damage to the test head.

(51 Modification, welding, or cutting shall not be made in the field [except welding the test head to the pipe
being lesled). T modiicalions are requirad, lhe modilicglion musl be made undar the direclion of lhe GO
department responsible for maintaining the test heads in accordance with drawing Mo, 386527 {shown in
Attachment A on Pages 5 angd 9).

(6] When the test head is removed from the pipeline after the hydro test, all pipe attached to the test head in
the field shall be removed {by cutting the transition can just beyond the weld). If a pup of tested pipe is left
on the test head, it will be removed by the GC department responsible for maintaining the test heads upon
receipt back in the central yard.

B. Temporary Test Heads and Test Caps

(1) Tempeorary test heads and test caps are constructed in the field in accordance with Attachment B on
Page 10. The specific design of the temporary test head or test cap must be approved by the responsible
CGT pipeline engineer. Temporary test heads and test caps must be visually inspected, x-rayed,
hydrostatically tested, and properly tagged with the maximum allowable test pressure. Documentation

(including & note stating the date the test head was destroyed) must be forwarded wath the as-built
drawings to Mapping.

21 Upon completion ot the hydro test{s)] on a specitic project, the temparary test heads must be destroyed by
cutting the cap in half. Temporary test heads and test caps may only be used a maximum of three times
on A single projecl il lhe lesl prassure axceads 72% SMYS of Ihe lesl head or lesl cap. Tamporary les|
heads and test caps may be used on a second project with the approval of the responsible CG5T pipeline
engineer,

(31 The 8" manifolds, which can be used in cenjunction with temporary test heads, are available for watering
and dewatering the pipeline. The manifolds have been constructed in accordance with Attachment G on
Page 11 and can be requested par CGT quideling currently under development. Baguiremeants GAJ1Y,
BA(2). A}, and AL listed above for permanent test heads apply 1o 8™ manifolds,

7. Test Instruments

A, Prassure ravords are requirgd on all hydrostatic toste, A chart or digital printoot with sppropriate intarvals and
pressure range is required. Preszure recording devices must be accurate within 0.5%, checked every
& months., and calibrated yoarly, Doad weight tostors must bo calibrated within 12 months of cach use.

B. An electronic pressure recorder or dead waight tester is required when testing any segment of the test section
over 90% SMYS. Electranic prassure recorders must record the pressure a minimum of evary 15 seconds and
print out the pressure recordings a minimum of every 15 minutes.

. Any time an electronic pressure recorder or dead weight tester is used, the pressure records are to be
attached to the Shenals T Drognurs Hegew and submitted to GSMETS as part of the permanent records.

D. Indicating pressure gauges should be available for possible installatian at the remote end of the test section or
at maximum or minimum elevations of the test section. These gauges are for information purposes only.,

Fressurizing equipment, hoses, and other associated equipment must be visually inspected and determined to be

in good working condition betfore the test, Make sure the equipment is properly sized and rated for the maximum
test pressure.

Verify the Strength Test Pressure Report

If Part | of the St Teet Fraseors Pooot dogs not show the latest design changes on the design drawings.
the actual pipe to be tested, or the test pressure exceesds any component within the test section, return the
Sheanonn Tesl Preszire buzpoid o the responsible CGT engineer for necessary corrections [(Gos Sz b2
providas complels inslruclions for compleling e Zrmadh Toml o Sanod).

CPULC Notification Of Construction

8. Piping projects costing mare than 52,500,000 and designed to operate at mare than 20% of SMYS must be
raparted to the CPUC inwriting 30 days before canstruction. See Gag Siandang A-0e 1 for reparting details and

additional criteria requiring CPUC notification. GSME&TS is responsible for initiating the report.

9. If the job was reported to the CPUG, the hydrostatic test may be witnessed by a member of the CRLUC staff
accompanied by a member of GSMETS and/or Gas Engineering and Planning.
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Yater Supply

10. The water source selection, testing of water for contaminants before and after the hydro test, and the hydro test
water discharge permits must be coordinated through the EH&S department before construction begins. In
paneral, [he waler usad e hydrolesling shall be reasonatily clean. Conlaminalad walse or sall waler shall nol be
used. Water shall be obtained from the maost readily available clean source. subject to authorization by the
appropriate Iocal, caunty, state, or federal regqulating sgency or agencias.

11. Potable water is preferred. however, other water from other sources such as wells, lakes, rivers, and non-potable
distribution systems can be used as hydro test water.

12, If walls must b used as the water source wnd the quantity of wator nesdad for the tost is substantial, a draw-down
test shall be perormed. It the wealls prove to be inadequate, tind an alternate source. Transporting water by truck
shall be used only as a last resort when the quantity of water needed is substantial,

13_ If nen-potable water is to be used as the water source for a hydro test, the water must be tested for the presence
of microbes and contamination before placing the water into the pipeline. Microbes can cause internal corrosion,
Contamination, such as the presence of hydrocarbons and heavy metals, is an environmental concern. The
microbe test is called a *MIC kit 11" test and should be performed by the GSMATS Corrosion department or TES

Corrosion department, The type of test for contamination should be detarmined and performed by the EHAS
departrent.

14 If nan-potable water with a microbe concentration more than 1,000 bugs per ml or any contaminant coneentrations
above the allowable limits is to be used as source water for a hydro test, the Gorrosion or EH&S department must
be consulled o delerming lhe besl miligalion slralegy. A lew polenlial allernalives are:

A, Find another source of water.

B. Use the water for the hydre test and then, after water remaval, dry the pipeline to a dew paint temperature of
-20°F 1o minimize the amount of water left in the pipeline before putting the pipeling in sarvice,

G. Treat the water to kill the microbes and!or remove the centamination before placing it into the pipeline.

D. Use lhe waler or lhe hydee lesl and han lreal he waler upon dischargs.

Water Filling (See Attachment D on Page 12 for Typical Setup)
15, Consicler the following points in the water filling operation:

A. The test section must be completely filled with water. A pig must be run ahead of the water to force as much
air as poesible out of the test section. For test sections whare a pig cannot be used, the air must be ventad at
the high paoints.

B. Fill the test section from only one direction, preferably from the low end.

G necessary, anchar ar Suppaort the pipe to prevent axcessive strass levels caused by the weight of the water.
Give special consideration to bridge crossings and spans.

0. Opendclose till and drain valves slowly to prevent pressure surges resulting from rapid changes in water
veloity.

16, Waler Filling Eguipmenl

A Size the fill pumps cansidering static head due o alevation difference 0 the fest section and the fill time
desired.

B. Install filkers or ather negessary tregtment equipment an the suction line of the pumps 1 prevent fish and cther
feraign matter from entering the test section if necessary.

C. The exhaust of the pump engine must have spark arrestors and be positionad to minimize fire hazards,

0. Water may be transferred from one test section to ancther by use of a hairpin. The hairpin shall not be left in
place during the test.

Test Section Pressurization

17. Onoe the test medium has filled the test section, pressurize the test section slowly while continuously monitaring
the test section pressure, and then maintain the test pressure within the upper and lewer bounds of the test as
specified by the Srenoih Tawt Srgoagrs Bosoii
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18, Pressurize short test sections slowly and cautiously as the pressure can build up quickly. If necessary, nitrogen
can be used to pressurize the test sectiohs once the test section has been filled with water.

18, Follow all safety considerations identified in ltem 1 on Fage 1.

Test Pressure Relief and Water Testing

20. Use extreme caution when releasing water at the test pressure. The test pressure should be relieved by partially
opening & amall tap valee hefore initiating the testing or water rermaval process.

21. The hydro test water should always be tested for contaminates and pH level before it is discharged, even if the
water supply was potable. Mew pipelines rarely introduce contaminatiaon into the bydro test watar, Existing
pipelines can introduce contamination into the hydro test water. The discharge water testing determines the
appropriate treatment (if necessary) and ultimataly documents that the discharge water is clean.

22, Remowe hydro test water from the pipeline as soon as practical after the hydre test. Hydro test water should never
to ber left in the pipcling mara than 2 weaks, Starage tanks such as Bakar tanks can bo usod to store watcr on site
before discharge.

Water Removal From the Pipelina
Remaval of water from the pipeling must be included in the written hydro test plan.

23. Pre-Approved Typical Dewatering Plans:

Attachment E on Page 13 and Attachment F on Page 14 are approved written plans for typical short (300-fest long
test scotions) and long (graater than 300-fect long ot seetionsh, Both typical drawings have lass than 100-foot
elevation change. Location-specific plans that include all the aspects of the approved typical plans are approved
for usa, Any deviation from the typical plan must be approved by the responsible CGT engineer.

A. Under 300" long test section dewatering plan (zee Attachment E on Page 13}

The plan includes safety zone, steel discharges piping betwaen the test head and the 2" or 3" flexible hozes,
coupling connections, valves, pressure gauge, and ancher peints,

B. Cwer 300" long test section dewatering plan {see Attachment F an Page 14):

The plan includes safety 7one, cantinuously welded 47 or & stael discharge piping, valves, pressure gauge,
and anchor points.

24, Location-Specitic Dewatering Plan:
Consider the following guidelines when developing a dewatering plan:
A. Study the piping system.

Curing the initial planning stage of a dewatering operation, an analysis of the existing and temporary piping
sy=tom shall be parformed to identify tha prossure associated with fluids and ethar foroes that could adversealy
aftect the integrity ot the pipeline or the stability of the drainage and its components {such as: dewatating
outlet pressure, inlet pressure, elevation difference, water hammer, pig velocity, discharge rate, force on
elbwes, elo). Be sure lhal adequale valving is planned lo sakely Ihrolle down e pressurg ensuring conlrol of
the operation at all times.

B. Anchar the dewatering lines.

Establish effective anchoring systems basaed on expected forees and ansurs that the systerms are used during
dewatering projects. Anchoring may be such as: placing heawy equipment on top of dewatering lines to
prevent uncentrolled whipping, restraining dewatering line supports, standard ancheringrestraining devices,
et

. Ensure condition of couplings and parts.

When flexible hoses are used, all couplings and parts of the dewatering systerm need to be properly selected
for their application. The assosigted piping which cennects the couplings is a significant variatile in the: entire
mechanical piping system. The couplings are manufactured in a centralled environment, and variations in the
guality of the couplings should be limited, Ensure that couplings are within manufacturer’s tolerances and free
of damags that may result in connection failure. A chain is only &3 strong as its waakest link. In dewstering
piping systems, the weakest link frequently is the temparary dewatering pipe connections. Use a fail-safe link
between mechanical couplings (these are similar to safety chains on air hoses and prevent cennections from
whipping if disconnected under pressure).
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0. Establish safety zone.

Curing the dewatering process, there may be hazards that have not been completely contralled. Unexpected
high pressure or high discharge rate may exceed the designed capacities of the temporary discharge piping
syslem or lhe anchorages. Tharalare, gecess 1o [he salely cone shall be lirmiled 1o only [hose persons whid are
necessary to perform the dewatering work. The zafety zone is typically a circle area centered at the
conngction of temparary systam 1Q the main pipaling.

E. Provide adequate employee training.

Instruct employees on dewatering installation designs and techniques. including proper coupling and
danchoring methods, and the proceduras thay should implement to protect themselves and othars working
around them.

F. Cansider all discharge options, inchiding: drainage to a body of water, a sawsr system, or onto the surface of
the adjacent land; returning it to the criginal source; or hauling the water to an approved dump site. Take
precautions to minimize erosion or other hazards when discharging water from the pipeline.

25. Dewatering Procedure
Ensure the written dewatering plan is tollowed en the jobsite.
A Install the tomparary doweatoring piping por the written plan,
. The field supervizar shall inspect the dewatering piping and the anchoring system before dewatering.
. Clear the safety zone, except for those persons whe are necessary to perform the dewatering work.
. Religve lhe pressure by parlially opening a small [ap valve balare apening [ha main dewalsring valve,

- Wher rermaving the water from lomg test sections with a pig, cantral the pig gpeed betweaen 110 5 miles per
haur.

m O ¢ W

F. Contral the discharge valve and monitor the discharge rate. Ensure that the discharge rate complies with the
written plan and discharge permit {if applicable).

Q. Dispase of he waler ina manner [hal will pravanl damags [0 e envicormeanl and comply wilhe any waler
disposal regulations.

Drying the Pipelina

26. Remowve the water from lang test sections with a pealy pig. The most effective pig speed for dewatering is
considered to be 1 to 5 miles per hour.

27. Long test sections on single feeds, dead ends, and cther aritical lines should be dried to a dew point temperature
of —20°F to —-40°F

28. Short sections may be inclined to drain and swabbed dry by hand.

E‘I]ﬂ CauTioN

29. Caution! Althaugh pigaing will remove most of the free watar froim the test sectian, A substantial amount of
moisture will remain on the surface of the pipe. If long test sections are not dried to a dew point temperature of
20¢F to 40°F, hydrates can form while the moisture in the pipeline dissipates after the line has been returned to
service. Take precautions at regulator stations located downstrearm of the test section to prevent the possibility of
freezing. These may include monitoring the dew point of the gas until it has dropped below the level where
freczing can accur, injecting mathanol into the gas stream ghead of the regulators, or using heaters 1o haat the
gas stream and/or the regulators.

Reporis

30. Ges Biacgoed £ 020 provides complels inslruclions for compleling the Seonun, T Prascurs Baosod. Compleled
reports must be signed, and all copies for distribution must be clear and show all pertinent data (including all test
prossura roeards),

31. The test records required depend on the operating pressure in psig or as percent of SMYS of the gas facility being

tested. Refer to Tag Stendsrd 00 The Sirenain ek Preewrs Haood indicates the required distribution of test
records,
A-37 Page B of 14 Rewv #0000 11-22-04
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Attachments
Aftachment A .. .. "Parmanent Pipaline Test Head®
Aachmert B ... "Temporary Pipeline Test Head and Test Gap®
Attachment © ... "Hydro Test Manifold to Be Used With Temporary Test Heads and Caps™
Atachmoent O .. “Sample of Hydrostatic Test Skoeteh™
Attachment E ... "Typical Hydro Test Discharge Plan for Test Sections Less Than 300 Long’
Attachment F . ... *Typical Hydro Test Discharge Plan far Test Sections More Than 300' Long®

Revision Notes

Revisicn 00 has the following changes:
1. Converted PGAE Drawing 0868870 to Gas Standard A-37.
2, This documcnt is part of Ghango 55,
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PERMANENT PIPELINE TEST HEAD
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Atftachiment A, continued
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TEMPORARY PIPELINE TEST HEAD AND TEST CAP
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Hydrostatic Testing Procedure

SAMPLE OF HYDROSTATIC TEST SKETCH
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TYPIGAL HYDROQ TEST DISCHARGE PLAN FOR TEST SECTIONS LESS THAN 300° LONG
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TYPIGAL HYDRO TEST DISCHARGE PLAN FOR TEST SECTIONS MORE THAN 300° LONG
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