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CORROSION CONTROL OF GAS FACILITIES O-16

Asset Type: Gas Tranamission and Distribution Functlan: Mainternanse

Issued by: __:'DrlglnaISu_gnedByr Date: 43-27-03

Rav. #14: This documen| replaces Revision #13. For 4 descriplion of lhe changes, see Page 16

Thig document alsg appears in the following manuals:
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Furpese and Scope

This numbered document deseribes PGA&E's corrosion control program for all gas faciliies. including PG&E-owned
gas gathering lines, gas transmission facilities, and gas distribution facilities.

Acronyms
AWG: American wire gauge
ac alternating current
CFR: Ceda of Federal Reguiations
P calhodic proleclion
CRA; cathodic protection area
CPUZ:  California Public Utilities Commission
cle: dirget current
ETS: electrolysis test station
E&M: Estimating and Mapping
GT&D:  Gas Transmission and Distribution
HIMWPE: high maolecular weight polyethylena
Hu'ag: high voltage alterngting current
1GIS: Integrated Gas Informaticn System
K kilcwolts
LFR: lincar polarization rosistanaa
mA.: milliamperes
MM=ct  millian standard cubic feot
MSDS:  Material Safety Data Sheet
\'S rillvolts
MNACE:  National Association of Carrasion Enginears
CMAC: Operations, Maintenance and Construction
FCM: pipeline current mapper
PLM: Pipeline Maintenance {computer scheduling and data program)
F/a: pipe-to-sail
REPA; Research and Special Pregrams Administration
Wac: volts alternating current
WRO: winrk at the requeast of othars (& hudgeting farm)
Definitions
IR Drop:  The woltage change that results from current flow through a resistance
%LEL: The concentration of an explosive gas in air a5 a percentage of the lower explosive limit for the gas
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Corrosion Control of Gas Facilities

References Document

CDhmrdbativn oo

.. SBtandard RPO1GD
L L Standard BPOHTE
ISO Standard . ... ... ... 18D15580-1

General Information
1. Requirements for Protection

Install all new, reconditionsd, convertad, or replacad buried metallic pipeline facilitiss with an approvad coating,
and cathodically protect the facilities within 1 year after the installation date. This requirement applies to all
gathering lings, transmission lincs, digtribution maing, and services, This requireamaent also applics to
FPG&E-owned, buried, metallic gas houselines maintained and operated by gas distribution.

Bazed on 48 CFR. generically:

+ Metal, gas-carrying facilities installed after July 31, 1871, shall be placed under GP within 1 year of
cormpletion of construchion. Exceptions arg noted in 48 OF5 127 456

+ Metal, gas-carrying distribution facilities with effective coatings installed before August 1, 1971, with
active carrosion, shall be protectad.

+ Adeguately coated gas transmission facilities ather than compressor, regulation. and measuring
stations shall be protectad.

& Attachment A describas cathodic protaection guidelines for steal maing and sarvicas.

B. Transmissicn and gathering line cathedic protection requirements shall be determined either by testing or by
inwestigating the historical current requirements. Galvanic anodes or rectifier stations shall be installed as
required.

C. Ensure the following equipment is cathodically protected: gathering lines, transmission lines, mains, services,
PE&E-owned gas housslines, and other buried metallic gas facilities.

0. When pre-August 1, 1871, previously unprotected services or mains are discovered, the party discovering this
condition must report it to corrosion enginesring personnel within 10 days. The previously unprotected
services or mains must be put under protection within 30 days of discovery. If the restoration work is {or is
expected to be) ower 30 days, the 24 Foilow-Un Astiga Flas” form must be used and developed within 30
calendar days from the date the previously unprotected sarvicss ar mains are found below adegquate levels of

protection, as defined by the current 55 SR 1895 Sodimat 1
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O: Corrgsion Control
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2. Designing and Installing Gathodic Protection Areas (CPAS)
Dasign CRAs acoarding to the following guidelines:

A. Use good judgment when enginesring CPAs so they are not excessively large or small. Ideally, an area should
contain no more than 53,000 square feet of coated steel pipe. This guideline may not apply to some existing
systems or to long-line systemns. For practical reasons, long-line transmission pipelines may deviate fram this
reLirenmenl.

- Complate the "o Pratechon SHetion flenan” [Attachment O) for aach rectifier leoation,

m

. Design and operate cathodic protection systems to ensure they do not significantly interfere with other
underground metallic structures, Select rectifier sites which allow maximum separation between the ancds
bed and any nen-FGE&E gas lines, underground metallic structures, such as water lines, underground &lectric
lines with bare neutral wires, metallic electric towers, metal-sheathed telephone or television cable, metal
ferce posts, electric graund rads and guy wire anchors, and sirmilar facilities. & minimom distanee of
separation is any distance, verifiable through testing, that does not reqister interference. Employees must
rintain & rninimurm digtance of separation between @l anodes and protected gas mains or services o
prevent coating damage. Feor distribution and local transmission lines, document the results on the
freniorenca Tas o’ (Attachment B). Intederence on transmission lines should be reviewed by corrasion
ENENSEring parsonnel.

D. Perform intarferance responss tasting in Iocatinons whare non-PGAE facilities may be affected. Natify
non-PGA&E facility owners of the new or proposed rectifier sites or of the possibility of increased current
outputs. Arrange to conduct testing, if required. Testing should include interrupting the rectifier current and
measuring the on and off P/S potentials on nearby non-PGEAE facilities to identify the maximum setting the
rectifier could be adjusted to and not require additicnal interference tests. Measure and record hard wire
current flows, when necessany. Document the results using the “inisrsisace o Forre” (Attachment E). |t is
recommended that the highest rectifier reading that does not interfere with ether’s facilities and does not
cause the P!S readings on the gas facilities to exceed - 1,600 mY be determined and documented on the
“raiessnies Tag Foan” (Attachment B T RS potentials do exgeed =1 6800 my, ses tem 34{3) on Page 6.

E. For proposed sitos, considor cstablishing tomparary drains to maasure potential influcnees and cathodic
protection current necessary to protect the area,

F. Transmission line compressor stations, terminals, and other major pipeline stations shall be protected
separately when practical.

G. Insulating devices may be used in underground vaults. Take care to prevent possible electrical arcing. Usea
only approved flanges, gaskets, and insulating sleeves for insulating purposes (as described in Mumbared
Trepoinootn A BN o Moot Doeoniciy Be4% 10 Design he facilily 10 preven | accidenlal conlacl ar shorling

acrose the insulating device (i.e., avoid using foil-backed sound insulation on vault lids; it could fall and eontact
the insulating device).

H. It may be necessary to provide grounding or other protection in the following cases:
(1] On pipalines which closely parallel Hvac electric fransmission lines.

(2] Cn pipelines where the anticipated or measured voltage between the pipeline and ground exceeds 15 Vac
open circuit or has a source current capacity of 5 mA. Far example, protect pipelines that parallel 230 kY
or 500 kY Hvac circuits of appreciable distance [over 1 mile) and are within 1,000' of an Hvac conductor,
and any pipeling hal parallels an Hyvae circuil for any dislance when |hg separalion is small {ess lhan
1,000,

(31 On pipelines where electrical transmigsion towers are present.

The need for special precautions is greater when electric |loads are higher, and when pipslines are well-zoated
andior installed in high-resistance scil. These precautions apply to both pipelines under construction and
pipelines operated under the conditions described in this section {Item 2H). Contact corrosion engineering
perzonnel for further evaluation. This applies far bath personnel safety and corrozion cantral reasans.

[ Install wire tost leads accarding 1o Sanscissd Sotuwnos 000 and at the following locations:

Chii,

(&1 On both gides of burisd, insulsted fittings (Type D installation @s shovn in Jorbengd Doouasnt Sa00),
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{31 On pipeline and casing at new cased crossings (Type B installation as shown in Menvimased Donirmsnd
e

{41 Consider installations at crossings with other metallic pipelines (Type C installation as shown in Fiwnnsrad
P G dwi b lhe non-PG&E Tadilily owners consenl).

th) For distribution, add encugh addifional Incations o ensure that the pipaling is accassible at laast every
3 blocks.

{81 For new transmission pipeling construstion, install an ETS station avery 2500 {Type A installation as
shown in Reebeorzg Dosurnent 5500 and a coupon test station (Mosshared Donomznt Gt e every mile
whore faasible,

(7} Consider installing an ETS on each side of newly installed rectifiers {Type F installation as shown in

Pigtinzeerad Dhogimiand D70,

{81 When installing numercus plastic services on a steel main, test leads are required every 1.500" unless
thers is suficient aocess to the pipaling at exsting test leads ar existing stesl sarvices,

Jo Whers stray currents from nen-PGBAE protection systems. both cathodic and anoedic. arg detrimentally
atfecting the cathodic protection ot PGAE gas lines, contact the non-PGAE facility cwners and take corrective
measures to mitigate or eliminate the stray current condition. Non-PGAE protection systems may inslude
pipelines, transit systems, telluric earth currents, ete. Whean other’s facilities are to be installed near existing
PG&E gas-carrying facilities and these foreign facilities are likely to cause interference to PG&E's gas-carrying
facilities, then the other party should be contacted and before-and-after readings should be taken regarding
PE&E's facilities. If interference is encountered on distribution lines, the third party must be informed of the
interference and be required to correct it. If interference is encountered on transmission lines, contact
COMMOeSIoN angincaring porsannel. This inmastigative work should bo eharged to WRO axponsa,

K. For local transmission and distribution piging, clear all CPA contacts before designating the CPA as protected.
Erfore excavation, when practical, canfirm the lacation of underground contacts with current span caloulations
as well as with a locator {FOM, Tinker, or pipe locator). Cathodiz protection systems will be considered
adequately profectad when the lowest PYS an-potantial is @ minimum of =250 my with referancs 1o
copper-copper sulfate electrode with protective current applied with IR drop considered (See Item 7 on
Fage 12). Other MACE-recognized protection criteria may be used when the -850 mV on-potential criteria is
naot practical. Obtain baselineg current profiles with a POM unless extenuating circumstances (such as the gas
main running in the middle of the street) dictate ctherwise. Find and eliminate contacts resulting in PG
currents to 15 mA and hard-wire currents te 50 mA. It is typical that the PCM transmitter current is set at
one-third of the GF current during “final span down.”

L. When trying to account for current on transmission and gatharing lines, employess may Use & combingtion of
protective current history, current requirements representative of the age and type of coating, P'5 potentials.
electrical surveys, or ather meathods 1o aeeount far corrent whan spanning is not practical (8., 100 few spans
or services off the pipeling). In areas where there is reasonable svidence that other facilities contact the
transmission lines. perfarm electrical surveys such as close interval PYS potential readings, PGM surveys. ar
cthar approvend sursay mathods,

W. For distribution piping, the number of final P/S on-potential readings (PrS profile) which are conducted when
an area is initially placed under protection or as part of a resurvey shall be one per block, if read points are
reasonably available. A reading should be made at least at the beginning and the end of the main, or in closs
proximily of Lhe and al [he main.

M. Gathering lines and transmission lines shall use the mathod desoribed above (fem 2M) axcapt when there gre
no branch services. Final PrS readings should document appraximately ane PYS potential reading per mile,
unless field conditicns warrant otherwize,

0. The enginear or estimater responsible for the design of new cathodic protection facilities must consult with the
corrosion mechanic andior the cperating supervisor responsible for any CPA affected by the new cathodic
protection faciliies regarding cathadic protection current reguirerments (L, Sieodsrd S0470) Distribution
and local transmission construction jobs involving the installation or deactivation of buried gas-carrying steel
facilitios {pipeling, main, or sarvics), o plastic mains connesctad to existing buried gas-carrying stsel pipslings
oF mains, must ensure that the cathodic protection levels of the affected steel facilities are checked by a
corrosion mechanic before closing out the job. The corrosicn mechanic will obtain pipe-to-scil potential
measuramenls for gl alleclad undearground sleel lacililias and will record e levels Iaund o lhe as-buill
drawings. Each applicable construction drawing associated with a construction project must be stamped with
the stamp shown in Figure 1 an Page 5. A corrosian mechanic of other qualified employes® must certify that
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all gas-carrying underground steel faciliies affected by the construction are adequately cathodically protected
betare clasing out the job by signing the job copy stamp shown belaw. This stamp must be attived to the
as-built drawings for the job closeout. This requirement does not apply to new plastic services that do nat
involve the replacement of steel or copper piping. Report any deficiencias in the cathodic protection levels to
the local corrosion supervisor for remedial action. Do not consider a construction job to be complete and ready
to be closed cut until adequate cathodic protection levels are noted on the installed or affected steel facilities.

For new construction or deactivation jobs on backbone transmission and gathering lines, contact corrosion
gnginasring personnal for corragsion review.

* A qualified employee is an employee whe has been operator qualified to take cathodic protection
measurgments.

Installation Tested or Inspected and Neted
on Drawing. All Levels Satisfactory per
PGEE GSE&S 0-16

Qualified Employee Date

Corrosian mechanic’s signature is required when a
CPA haundary is within the scope of the project.

Figure 1
Stamp Used on the Construction Job Drawings

3. Cathodic Protection Maintenance and Chperation
& Cathodic Protection Criteria

Cathodic protestion systems will be considered adegquately protected when the lowest F/S potential is

=550 mY or mare nedgativa, with referenae o a cappar-cappar sulfate elactrads, with cathodic protection
current applied. |R drop is part of this potential measurement and must be considered per Item 7 on Page 12.
Far tranamission and gathering lines, alternatively, the criteria listed below and cther NACE-reconnized
protection criteria may be used, when the -850 m¥ on-potential eriteria is not practical and when approved by
COMPOSICN Enginesaring personnel;

(17 100 mY Polarization

F/S potentials, with current briefly interrupted to eliminate IR drop, must be at least 100 mY mere negative
than the native or depolarized potential, The native or depolarized potential may be established by the
Tolleaing mathods:

+ Mative potentials shall be determined by reading potentials when the pipeline is initially
installed, with the cathodic protection current having never baen turned on, or later, by
reading fully depolarized potentials (static potentials). with the cathodic protection
currant off,

= Depolarized potentials shall be determingd by gllawing the cathodic protection currant
to be interrupted long enough 1o demonstrate the F{S potential has depolarized to a
valug at least 100 mY more pasitive than the instant-off potential.

The native or static potentials, used in evaluations, must be reestablished when conditions exist that may
significantly affect these potentials, such as stray current, reconditioned pipe or coating, excavated sites.
ete.

(2] Coupon Stations

Ceupon stations, installed per hilonhiieea Sociesand D-14.2, may be used to demonstrate, evaluate andfor
verify cathodic protection. Caupaon stations may be usad for any lacatian and can ba aspacially useful
when the envirenmeant makes conwentional measurements inaccurate or not representative. Coupans on
local transmission pipe should be used to only monitar the -B50 mY criterion. However for backbone
transmission, at each coupaon test station, three readings shall be taken and used to show complianee with

a minimum of 100 mY of polarization. These are the “on” read. the “instant off” read, and the "native” read.
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In certain situations, a depolarization read shall also be taken. Sufficient cathodic protection shall be
detarmined by one ot these methods:

{m) PS5 potential: -850 mY or more negative, with cathodic protection current applied.

by Disconnected pipe coupon to seil potential: —850 mY or more negative {also called "instant off*
potantiall.

icy 100 mf polarization, established by cne of the following methods:

* Atleast 100 mV difference between the disconnected pipe coupon and the native
COUpD,

+ Atleast 100 mY difference between an initial disconnected pipe-coupon-te-soil potential
and a subsequent depolarized reading.

Uther methods that reliable engineering analysis can demonstrate as equivalent to the stated compliance
criteria rmay alsa be considerad. Thase methods include, but are nat lirmited 10, use of ol corrosion
prabes, LPR probes, weight loss coupons, ete. These ar other methods must be approved by corrasian
SNQINSsning.

{3) Chverprotection

Potentials more negative than -1 600 my with protective current applied should not be present anywhere
on the protected, gas-carrying structure, with the exception of annual systerns and 10%ers. If a pipe
potantial more nagative than =1.600 mv is found with ractifier current applied {"on™), additional testing is
required to ensure the polarized “instant off” potential does not excead -1,200 mY. Contact corrosion
anginaering parsonnel for infarmation on this est and approval.

All the above potentials shall be taken with reference to a copper-copper sulfate electrods, except for zinc
ancos re‘ferarme el applications or for spacial dppliwtiunfa dppruved byr wrru&:iun »angineering pert-unnel.

4. Impressed Current (Rectified) Cathodic Protection Systems
Maintain impressed current {rectified) cathodic protection systems according to the following procedures:
A, CPAs Protected by Impressed Current Systems

In areas cathodically protected with impressed current systems (rectifiers), employees shall monitor for
cathodic protection effectiveness according to the schedule listed in Table 1.

B. Pipe-te-Soil Test Locations

Gas distribution test locatiohs selected tor menitoring cathodic pretection effectivensass shall be at locations
where the level of protection is the lowest for that CPA ar shall be at lecations where the loss of effective CFin
[he CPA& would Be: delecled.

For lzcal transmission, backbone, and gathering lines, approximately one pipe-to-=cil potential measurement
shall be menitored at one mile intervals. Monitoring points should be located at intervals of less than one mile
when evaluations indicate that the monitoring peints at one mile intervals may not be adequate to determine
cathodic pratection effectiveness. Monitoring peints may be at intervals greater than one mile when
evaluations indicate that they are adeguate for determining cathodic protection effectiveness.

Caution: Betore taking pipe-to-sail readings at the meater sets andior risers, be aware that thers cauld be an
unexpected ac potential at the meter saet.

G. Monitoring Schedule

Record PrS and rectifier megsurermeants an g PGEE "Siangdand Clabors Bo decdion Mo nizraees oo
Attachiment O, or in PLM.

As documented in a State of California Waieer Resolution, PGEE is exempt fram the Fedaral CPA Rectitiar
Inspecticn Monitering Schedule as required in _‘_':‘-_fif“_‘_‘__’_r__:_ 4o ot Reference: SDAT00 Roandohen wn )
February 23. 1888, Order Autherizing Pacific Gas and Electric Company to Deviate From General Order
112-0, Section 182 465 (), to Exempt the Company From the Fiequ.urement of Bi-Manthly Rectifier Inspection
A copy of this waiver is located in the G SEeivibolion Mairicnaiios Mo, Sagion 1 Pan O, The
appraved monitorng scheduls s shown in Tabls 1 on Page 7.

In same digtribotion rectified CPAS, yearky, routing, PrS on-potantial monitoring points can e estabilished in
additicn 1o reguired bimonthly monitoring paints. These yaarly locations do not have an "anniversary month®
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but may be read at any time during the calendar year, Each rectified distribution CPA must have at least ane
bimanthly, routing, FYS on-patential manitering point.

Table 1 Schedule of Monitoring Intervals

F/S Monitoring Rectifier Monitoring
Distribution are Local . 1 "
Transmission Bimanthly Anrually
Backbone and Gathering Annually £ Bimonthiy - 2

1 “Bimonthly” means six times each calendar year with intervals not to exceed 2-1/2 months.
2 “Annually’ means once each calendar year with intervals not to exceed 15 months,

3 Rectifiers, bonds, and ether sources of protective current shall be read himanthly for
transmission (backbone}y anly.

0. Yearly Reads

Yearly P/S on-potential manitaring points shall be established on distribution piping CGPAs in the following
circurmstances:

» Establish yearly monitoring points at all locations where the failure of a locating wire will cause a section of
stes! main & bacame iselated and not be detectsd by bi-monthly monitoring.

= Whore a regulatar statiaon is ticd to a CPA vig a wire, the regulator station shall be catablisbhod a8 8 yoarly
read.

These yearly read locations do not have an a|'|r|i».-rE‘rsar3,.r rnonth # hL|t shall be read at least ance duriﬂg eav::h

hath sy It D

______________ oot g otion Mph

Attachment D The purpose of these reads is to prove contmwt*,r and on this basis they are nut reqwred tCr ke
read after CPA restoration.

Additionzally, yearly montoring poeints may alss be established at locations within s CPA In order to provides
additional wetitication ot the effectiveness of CP within the CPA. Corrective action must be taken to restore
adequate cathedic protection current levels for any yearly P/S monitaring points found not te meet the

=850 m¥ grileria wilhin 30 ¢alendar days lrom lhe day lhe candilion was discoversed. [T lhe CPA resloralion
work is expected to require mare than 30 days to complete, a written acticn plan describing the steps to be
taken to restore adequate cathodic protection levels must be prepared. Action plans must be kept current wntil
adequate cathodic protection is re-established. At least once every 30 days the action plan must be reviewed
by an employes knowledgeable of the restoration work and reviewed by the operating supervisor, At least one
cntry rust be added to the action plan during the roview indicating the current status of tho restoration cffert.

The “Sih molis iAo Flap” form (Attachment B) shall be used to document cathodic prutectmn
restoration action plans Active action plans must bhe kept with the “Sharedaegd Coatbedic Protestion Maintenanog

oot ™ Attachment D, or with the current file folder for backbane. See ltem & on Page 1(} fcar mure
information on CPA restoration,

E. Rectifier Monitoring and Maintenance

Rectifiors shall e monitored and maintained per Tabls 1 on Page 7. Rectifiers shall be monitorad 0 ensure
that they are functioning correctly. Both the rectifier output voltage and amperage shall be measured. When
taking rectificr readings, usc anly an approvco euniores Dhora s -8 dlgltal multimetor, Current shall be
determined by measuring voltage across the calibrated shunt wh|le the rectifier is in aperation. The current
output of the rectifier will be calculated using measured voltage across the shunt and the shunt rating, Voltage
shall be determinad by measuring valtage across the anode and cathode termingls.

SHEstinae st Gos Sire Cvsilealion form (Attachrent & of Numbered Dogument O-11.1. Form FO-11.1-A}
shall be completed to ensure that rectifiers are functioning correctly and that there are no safety violations.
Forms must be filed in the CPA file or equivalent, each calendar year and retained for 5 years, with intervals
hat to excead the dag.r at the prewous read on the 151 manth. Any safety hazard tound shall be listed on the
: e e sarel S i Deanastien” form and shall be correctsd at the time discovered. If it is not feasible to
immediately l:c:-rrect the safety hazard. the rectifier andior ac power supply must be de-energized by the
employes inspecting the rectifier before leaving the rectifier. An information tag shall be attached ta the
rectifier indicating that it is not safe to operate. The rectifier andior the ac power supply shall not be
re-anargized untl the safety hazard is corracted and the information tag has been removed, If comoctive woark
is expected to take more than 30 days to complete, & written action plan must be created and kept current
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F. Rectifier Adjustment

Clear all contacts before raising the rectifier amperage output eettmge In additicn, deeument the reasan the
rectifier autput setting had to be increased on the back of the "3isidars Datmentic Sl dioe Mainfans

1" Attachrent D, or in PLM. Acceptable reasons for adjuetmg the rectifier eutputs include:

. Tymg ancther CPA into the area.

= Disconnocting anathor rectifior in the CRA,

+ Adding more steel piping to the CPA.

= Adjusting far summear dry-out conditions.

= Delericralion of pipe caaling.

+ Improvements for low-potential areas.

* Improvements to increase the margin af protection.

» Changes in cathodic pretection currents, including interference/stray current.
= Adjustmonts to balance current and/or PYS patantials,

In light of the above for backbone transmission pipelines PLM has been set to automatically generate a work
request to evaliate any changes in rectifier oufput greater than 50% batwean monitaring cycles.

An additional interference test may be required to ensure that interference is not occurring on non-PGEE
structuras when the output current of a rectifier is increaged. A praviaus interference test sedting is sufficient to
meet this requirement. if this new higher setting does not exceed a level where previous testing identified
interferance or sxcassive PRS readinos within the CPA Pleasa nota that for rectifiers adjustad beforg

June 2006, the rectitier can be set at the highest interterence test result plus 20%. See Item 20 on Page 3

for mare information on interference testing.

G. Casing Monitaring and Maintenance

Lagal fransmissian, backbons transmission pipslines, and gas gathering pipeling casad crossings musat be
monitered annually [once each calendar year with intervals not to exceed 15 months) and recorded in PLM.
Adequate annual rmanitoring at cased crassings includes a measurament of the FYS potertial of the pipaline
end the casing-to-soil potential of the casing. The casing is considered to be in electrical contact with the
pipaling whan the casing-te-soil potential is —800 iy or rmong negative andsar the differance betwean tha PSS
patential and the casing-to-soil patential is less than 1EIL'] my. It one or both ot these two conditions are tound,
further testing as described in Ly SBigndurd 5500554128 s required. In addition to the PSS measurement
and Lhe casing-lo-sail measuramenl, an approved hezer-deus almasphere lesl inslrumenl musl be used (o
sample the atmosphers of casing went(s) or the ground near the end of the casing if no vents are present. The
as-found natural gas concontration inside the vontés) or on the ground muest be reparted in $LEL. Any
atmosphers test measurement that indicates an explosive gas concentration above Q%LEL in the vent ar on
the ground must be investigated to determine if a pipeline leak exists.

If poesible, both of the described tests abowe must be performed on each casing, but as a minimum each
casing must comply with one of the established criterion in order 1o be considered electrically isolated from the
pipeling.

More informalion an casing momniloring and mainlengnes requiremenls is ingluded in L Simimiog
SN SRS I R0 Al ety Stancieed TL000NATa 4 N jneludes the procedure for monitoring casings without
vents and wires. This is a pregrem GEﬂtrEl”'_f managed by corrosion engineering personnel. The lecal divisions
and districts are not to keep records on this program.

Cased pipeline crossings that are found to be contacted (the casing is in electrical contact with the pipeline)
shall be reported to carrosion enginesring persanngl within 30 days of discovery of the cantact. Contagted
casing reported to corrosion engineering personnel will be remediated as part of the contacted casing
remediation program adminigterad by corrosion engineering peesannel. Onee included in the comtacted casing
remediation program, the cased crossing will be evaluated and assigned a pricrity numbar and listed on the
current list of contacted cased crossings. Contacted cased crossings will be remediated as resources become
awvailable. An action plan for contacted cased crossings shall be maintained by the local maintenance
organization and shall consist of a standard contacted cased remediation plan, a description of the centacted
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case remediation program, and cenfirmatien from corrosion engineering personnel that the particular casing is
in the contacted casing program. In the year that a contacted casing is scheduled tor remeadiation, the project
manager responsible for the remediation work will prepare an individualized action plan for the work te atternpt
to clear the casing contact, anticipated to be performed during the year. The project manager will forward a
copy of the action plan to the Iocal maintenance organization to be included in the action plan for the
contasted casing. The project manager shall update the action plan every 30 days and forward a copy of the
migsl recenl vergion of Lhe aclion plan 1o lhe local mainlenanges arganizalion o be included in lhe aclian plan
for the contacted cased crossing.

H. Remote Manitoring

Cathodic pratection rectifier locations, or PAS logations. can be menitored remotely 1o mest PGRE
requirements. The gas distribution and transmission cathodic protection remaote menitoring system will be
programmed to automatically measure the rectifier output current and voltage, or the P/S potential, at least
once each day and repart a reading weaekly under narmal conditions.

Af the first of cach month, tha carrasion mcchanic will record the romote reads on the "Shaikas Satbos
Frobaebins BMoiciosanoe St Attachiment O, ar in PLAM for the OFPAS that are due that mr:mth For rectifiars,
the readmgs should be rec:l::rded en the "Liancand Saibieda Draiegion Mainenarncs Fogon " Attachment D, or
in PLM for the readings that are due that manth.

The gas distribution and transmission remete PAS and rectifier systern will initiate an alarm if a reading drops
balow =850 my, is ot of rangea for a prescribed time parind, ar it any cther prescritsed alarm canditions exist.
The alarm information will be sent to a central server and then sent to PGE&E. The local maintenance
suparvigor ar a mairtenance planngr will receive the remotely-generated rectifier or PSS alarm informatian and
will take timely steps tD correct deﬂclenmes In additian, any pipe-to-scil or rectifier alarm shall be recorded on
the "Shaickarn Db P Mahiibenenne Rooort,” Attachiment D, or in PLM, alang with the date on
which the alarmn was recewed_ Ary tield- based system alarm shall be treated as if it is & positive indication that
the rectifier voltage or current output has changed dramatically or that the P/S potential at that location does
ral meezl The minimuom crileria of =850 mY or more negalive {see [lem G on Fage 10).

l. Review and Assessment

Review the gas dlstrlbuhun CPAs using the “CPA Assessment Weorksheet™ at - -year intervals, not to exceed
the final day of the gh year, using Linkyr SHardand 350587, In addition, comosion engineering persannel can
decide to perform third party QA of resurveys for cause.

5. Galvanic Cathodic Protection Systerns
Maintain galvanic cathodic protection systems according o the following procedures:
A Monitor facilities protected with galvanic anodes by using PYS potentials as follows:
(1] Annual

Monitor isolatod gas distribution piping segmonts that are ovar 1007 long but 1ese than ar equal 1o 8 hiocks
of steel main or 1 mile of steel main at least once each calendar year, but with intervals not to exceed 15
manths from the day of the previous read. Maonitering includes plastic systems using lacating wire 1o
distribute protection 1o steel service risers, steel pipes, stesl valves, et Cansider monitaring these
sections more frequently, as conditions justify. Any P/5 potential that is found to be less negative than
=850 my must he restored within 30 calendar days from the day it was discoverad. If the CPA restaratian
work is expected to reciire mare than 34 da}rs to cumplete a written action plan must be created and
maintained current using the “U:HA Foloe Lis Sotion Flan™ form (Attachment B). Active action plans are to
be kept with the annual read book.

(21 Bimonthly

For gas distribution galvanic systems that contain more than 8 blecks of steel main or more than 1 mile of
steel main, manitoring shall be conducted bimanthly (nof to excead 2-1/2 maonths) and read not less than
six times per year. Any P/S potential that is found to be less negative than -850 mY must be restored
within 30 calendar days from the day it was discovered. If the CPA restoration work is expected to take
mare than 30 days to complete, a written action plan must be created and kept current using the 252

ot A Seian Pas” form (Attachment B). Active action plans are to be kept with the bimonthly read
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{3) 10%er Monitoring

Manitor individual isolated services of any length at least once each 10 years. This includes individually
buried, metallis fittings, PG&E-owned gas houselines, and isclated main segments less than 100" long.
Morilar al legsl 10% of all such Tagililies each yaar. Each successive yaar, manilor A diflerenl seleclion of
at least 10% of the facilities. Any “10%er” read that is found to be less negative than -850 my must be
restored within 30 calendar days from the day it is disgoverad. [T the CPA restaration worlk is expected to
require more than 30 days to complete, a written action plan must be created and maintained current
uging the "% F ool in Avdon Pian® farm (Sttachrment B) until adegquate PIS potentials are rastored.
Active actian plans will be kept in the 10%er read book.

{41 Yearly

Yearly P& on-potential meonitoring points shall be established on distribution piping CPAs in the fallowing
GIFGUMS Ences:

« Establish yearly monitoring points at all locations where the failure of a locating wire will cause a saction of
steel main to becomne isolated and net be detected by Bi-manthly monitaring.

+ Where a regulator station is tied to a CGPA via a wire, the requlator station shall be established as a yearly
read.

These yearly read locations do nat have an “anniversany manth,” but shall be read at least once during 2ach
Attachment D. The purpose of these reads is to prove C-E:l_ﬁ_ﬁﬁ_lji_t_};EHJEH_t_l';i_s__E:u—a_é_i_s"ti'l_é_:,.:_gr;ﬁEt“r_e“q_ﬂ_if_ea_t_a be
read after CPA restoration.

Additionally, yearly ranitoring points may alsa be establishad gt Incations within a CPA in arder 10 provide
additional verification of the effectiveness of CP within the CPA. Corrective action must be taken to restore
adequate cathodic protection current levels for any yearly PSS monitering points found not to mest the

=350 my criteria within 30 calandar days from the day the condition was discoverad. If the CPA restaration
work is expected to take more than 30 days to complete, a written action plan must be created and kept
current using the 28 Follve- e Latinn as" form (Attachment By Active actian plans are 10 be kept with the
bimanthly read book.

B. Raviow tha gag distribution CPAs and bimonthly galvanics as noted in [tem 5AZY on Page B, using the "GPA
Assessment Worksheet{3)" at 6-year intervals, not to exceed the final day of the 8" year, using 'y
Sranded SR, Inaddition. corrasion onginacring porsonnc| can decido ta perfarm third party QA of
resurveys for cause,

5. CPA Restoration
A, Cathodic Protection Restoration for Distribution and Local Transmissicn

{11 Schedule CFAs for restoration on distribution and local transmission lines when the areas show P/S
or-potentials to be bolow adoquats [evals of protection. Chock and record rectificr readings an the
*Biancdnrd Satocic Proseetios Maniagnance Senot” Attachment O, or in PLM before restoring 2 CPA.
Reastore areas within 30 calendar days from the date they are found to be inadequately protected (barring
ewtenuating cirgumstancas). Document the regsonds) for any delays in the restoration work, Qnce
restored, an area shall have appraximately the same F/S an-potentials and rectifier cutput as existed
befare the leveal droppead, unless re-evaluation of the system indicates that different values are more
appropriate. After the GPA has been restored and re-polarized, record final PSS on-potential and rectifier
measurements on the “Sercdesd Cototio Froeoion Maictsnancg Beool” Attachment D, or in PLM.

{2y Extenuating circumstances may cause a CPA's restaration to go beyend the 30-calendar-day timeframe.
Examples of aceeptable sxtenuating ciroumstancas may include amployes safety, public safaty, population
density, environmental concerns, climatic conditions, material availability, governmeant permitting
processas, and land acquisition reguirements. The operating suparvisor along with the corrosion mechanic
shall delarming il CPA reslaralion work s baing delayad by an acceplable aexlenualing cirpumslanne.

Some suggested interim, or in some cases, permanent steps that can be taken to resolve or mitigate the
down time or the extent of the downage area are:

+ Bonding the CPA to an adjacent CPA. When bonding to an adjacent CPA for temporany
restaratinn, the "L Eoiioe Lo Agtion Han® form (Attachment B must be usad and
miaintainad until the bond is ramoved andar 8 parmansnt repair is mads,

+ Appropriately increasing rectifier output {see ltem 4F on Page 8).
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* Inetalling impressed current shallow bed ancdes (ses Mumbered Documents £2-:3 and

* Installing galvanic ancdes (see Miprheisan Donimmern 10900,
Any of the above mentioned acticns, if taken, shall be documented in the respective CPA records.

[4) If the GPA restoration work is (or is expected to be) ower 30 days, the "LEA Folizes U Aoticn Hian™ form
[Attachment B) must be used and developed within 30 calendar days from the date the CPA is found
balow adequate levels of pratection, as defined by the gurrent g DERL 32T Sonnan L Please nate that
action plans shall al=o be established and maintained for short-term remedial acticns that are in place for
oyver 30 days, The acton plan shall list and document the extenuating circumstancesds) o the gxtent
known, the cause ot the CPA problam [to the extant the cause is known), the desired solution[s), the
actions needed to implement the soluticn, the estimated time to take those actions, and the employeas
who will perfarm lhose aclions. The aclion plan shall be uppdalad ininlervals nol exceading 30 calendar
days by an employee knowledgeable of the restoration work and reviewed by the operating supervisor,
until tha GPA rostoration waork 1s complatad and the CPA shows sdequats lavels of protection, IF the action
plan excesds 90 days, the action plan needs 1o ba reviewed and approved by corrosion engineating
personnel, the area superintendent, and the manager of technical services within 120 days. Updates to
the action plan shall documant the incremeantal wark that has baen completed to date. detailad status
updates of needed actions that have not had any significant progress from previous updates, and the work
that needs to be completed to achieve adequate protection. (Reference; WIN, DOT - DOT ASPA
Interpretation Letter #16 for 49 GFR 192 465 - May 15, 1985)

(4) Attachment B is the "Ga ol L 203100 Flan” form. Whean using this action plan, file it with the
respective CPA P15 maintenance worksheet. Document routine circumstances using the back of the
ARl Cetehio Frotecicn Banisnanas Panes,” Sttachment D,

B. Cathodic Protection Restoration for Backbone Transmission and Gathering Lines

(11 Schedule CPAs Tor restorgtion on backbone transmission and gatharing lines when the areas show PIS
on-potentials to be below adeguate levels of protection. Check and record rectifier readings on the
Erhmncdard Catde Pripecrion Maootensnce Pecact” Attachment D, or in PLM befare restoring g CRA.
Restore areas within &0 calendar days from the date they are found to be inadequately protected, as
defined by the current version of 453 285192, Sulioar | (barming acceptable extenuating circumstances).
Document the reasen(s) for any delays in the restoration wark. Onece restored, an area shall have
approxdimately the same PYS on-potantials and rectifiar output as axisted before the loval droppad, unlgss
re-avaluation ot the system indicates that difterent values are mare appropriate. Atter the CPA has been

T

restored and re-polarized, record final PYS on-potential and rectifier measurements on the *maagsn
fenilitedic Prodenion Mgeenariiz o Allachmenl O, or i PLMW.

(2 Extenuating circumstances may cause a CPA's restoration to go beyond the 60-calendar-day timeframe.
Examples of acceptable cxtonuating sircumstanses may includs emplayae safoty, public safety, population
density, environmental concerns, climatic conditions, material availability, government permitting
processes, and land acquisition requirements. The aperating supervisor along with the operator qualified
employes shall determing if CPA regtoration work is being delayed by an acceptable extanuating
circumstance,

Some suggested interim, or in some cases, permanent steps that can be taken to reschve or mitigate the
down time or the extent of the downage area are:

» Bonding the CPA to an adjacent CPA. When bonding to an adjacent CFA for temporary
restoration, the "CEA ke M daion Plan” form (Attachment B) must be used and

rmaintained until the bond is removed and/or a permanant repair is made.
= Approprigtely increasing rectifier cutput (see fam 4F on Page 8).

r |nstalling impressed current shallow bed anodes (see Mumbered Documents -4 and
Gl ),

= Installing galvanic anodes (soe Mumnbeecs Decomiogs (247030

Any of the above mentioned actions, if taken, shall be docurmented in the respective CRA records,

3 Cowl Pl form
[(Attachrngnt B or sguivalant) must be usad and devalopad within 60 calandar days from the date the CPA
is tound below adequate [eveals of protection, as detined by the current 45 20083 1550 Subeer | Please
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note that action plans shall also be established and maintained for short-term remedial actions that are in
place for over 60 days. The action plan shall list and document the axtenuating circumstance(s), to the
extent known, the cause of the CPA problem {to the extent the cause is known}, the desired sclutionis],
the actions needed to implement the solution. the estimated time to take those actions, and the
employees who will perform those actions. The action plan shall be updated in intervals not exeeading

60 calendar days by an employee knowledgeable of the restoration work and reviewed by the operating
suparvisar, unlil lhe CPA resloralion work is complelad and lhe CPA shows adeguale levels of proleciion.
If the action plan exceeds 120 days, the action plan needs to be reviewed and approved by corrosion
Snginaering pareonnel, arsa suparintendant, and managor of tochnical servicos within 150 days, Updates
to the action plan shall decument the incremental work that has been completed to date, detailed status
updates of needed actions that have not had any significant progress from previcus updates, and the work
that needs to be completed to achieve adequate protection. (Reference: WIN. DOT - DOT RSPA
Interpretation Letter #1& for 48 CFR 192 465 - May 159, 1580

{41 Attachment B is the 004 Sohowed s Atinn o™ form. When using this action plan, file it with the current
file folder for the respective cathodic protection system. See Item 108 on Page 15.

7. Yaltage (IR) Drop Considerations

The IR drop in the measurement circuit must be considered when interpreting the results of P/S on-potential
measurements. Elements of the measuring circuit that may cause IR drop include the veltmeter, reference cell
placement, reference cell contact resistance, test leads, coating resistance, and pipe and scil resistance.

A VWoltmeters: Take all PfS on-petential measurements with an approved electronic veltmeter, having an input
impedance equal to or greater than 10 magachms.

B. Reference Cell Placement: Place the reference cell as close as possible over the pipe. At risers, place the
reference cell approximately 8" to 127 from the riser and over the semvice,

. Reference Gell Contact Hesistance: If sufficient moisture is not present, moisten the ground at a location
where Lhe P/S on-polanlial measuramenl is being laken.

D. Test Leads: Since only approved voltmeters are used for making PS cn-potential measurements, IR drop in
the test leads is insignificant.

E. CF Current Flow: Current flow on a pipelineg from cathodic protection can cause an |R drop in the pipe and in
the scil. When conducting close-interval surveys, refer the data to corresion engineering personnel to
datarrming if and how tha IR drap in the pipe should ba considersd,

F. Sail: Evaluate the IR drop in the seil using the following coensiderations:

1) The BSQ mV criterion for sathodic protection was develspad with an gllowance of at legst 50 m for IR
drop and other measurement errors.

{21 The IR drop from a galvanic anode system is usually insignificant due te the amall amount of current flow.
Typically, the reference cell is placed over the pipe and away from the galvanic anode.

B. Inspection and Leak Hepair

Inspect a pipeline for evidence of axternal corresion and take remedial action, as appropriate. any time it is
exposed.

A. Male & written report of each inspection as outlined in Ly Sandsnd 54110 Use Dunn G24000, "anr
Solvey Bapay, innneotion anad G4 Guaesny e frecont” for all distribution and transmissicn p|pel|r‘|e
facilities and =3e‘-r~.r|m=-$ Do ret mark “Corrosion” 88 the cause of lzakage unless it is obsarvad. I in doubt,

contact corrosion enginesring personnel.

B. Repair, replace, or receat corrosion-damaged pipe according to the applicable numbered documents and utility
standards.

C. Do nol inslall ancdes al leak repairs in calhodicglly prolecled areas unless lhay arg parl of a calhodic
protection improvemneant plan or approved by corrosion engineering personnel. If anodes are installed they are
te b installed por Mmoo Daennct D23

D. Where an external corrosion leak occurs on a buried gas transmissicn line, a corrosion mechanic (or operator
gualified person) must take a P/S an-patential measurement and a soil resistivity measurement at the leak
repair site. In order to minimize the IR drop, this measurement must be taken in the ditch adjacent to the pipe
surface, If it is safe and practical. immediately take the P'S on-potential reading at the correded site as the
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pipe is exposed, If low levels of protection are identified as a possible cause for the [eak, take remedial
Measuras.

E. Before excavating a suspected corrosion leak on a gas transmission line, a corrosion engineer must be
conlasled.

F. Where an extarnal carrasion leak oocrs on a normally cathodically protected buried gas stael distribiificn
taaility, a corrosion mechanic (or operator gualified person) must take a PFAS on-potential measurement at the

leak site at the time of the repair. If low levels of protection are identified as a possible cause for the leak, take
remedial measures, if needed.

&, Edch gxterngl corrosion leak rapair on s previously raportsd, cathodically protected, burisd metal gas
distributicn facility shall be reviewed and evaluated by a qualified corrasion person ta determine it any cathodie
protecticn related corrective measures are needed,

(1) If it is discovered that the facility is not under cathodic protection and is not required to be under eethedie

prmecnen the appropriate 1GIS changes shall be made. This information should be noted on the Fans 8"

(2] If the cathodic protection facility was reperted as “down” at the time of the leak repair, this investigaticn
shall be documented in the raspective facility’s cathadic protection mainfenance recard. Any actions taken
or findings related to a "down” {lass than -850 mY) reading shall be notad on the =oms s and on the
respective tacility's cathadic protecticn mainterance record.

8. Internal Carrosion
A General Reguirements

Whenever corrosive substances are present in a pipeline, of whenever intarnal pipaline corrosion is
discovered, steps shall be taken to mitigate!minimize internal corresion. The effectiveness of the internal
corrosion mitigation shall be monitored at least 2 times per calendar year, but not to exceed 7.5-maonth
intervals. Typical monitoring/mitigatien strategies inelude, but are not limited to, use of coupons, corrosion
probes, application of inhibitor andfor biocide, liquid removal, line section retirement, ete AII findings and the
mitigation plan shall be decumentad on the Euaiastion sed Mivlgstdon San dos inwenal Doesiaon
Aamonsmany,” Foom Pl 85 G

WWhenever steel pipe is removed from a pipeline, it and the adjacent pipe must be inspected and evaluated to
determine the presence and extent ef am_,r internal corrosion. This inspection is recorded as outlined in
HE YL ;

i T N Lask Sorue Beosls Inadmesios e e Sagted

Slmnarly whenavar the prasence of corrosive liguid is confirmead, of corrgsometer prabe regds are

out-of-specification, a mitigation plan shall be developed. All information shall be recorded on the “Cwaiuniios
s Bihgsian Shas i dndeene Ainian o Angngariant Do 20804 Bach pipeling aection may heve its
own internal corrasian mitigation plan, depending upon the operation and environment of that section of the
system. Corrosive liquids include but are naot limited to watar, oil, glyeol, condensate, and production fluids.

Well sites upetream of Company-owned lines that have the potential te contain standing liguids or contain gas
with greater than 7 pounds per MMscf of water vapor (j.e.. downstream of a wet well but upstream of
dehydration facilities) should be evaluated for the presence of liquids. The result of these evaluaticns shall be

el

logged on the "Zunbustion cidd Bitioation Do for et Joreogion Ancesarment, Foin FOREG

Each new transmission line and replacements made to existing transmission lines and/or components must be
designed to reduce the rigk of internal corrosion. Unless impracticatile or unnecessary, the following are
required for each new transmissicn line or replacements to existing transmission lines:

» Configure naw installations 1o reducs the risk that liquids will collect,

* Equip new installations with effective liquid removal features where liquids could collect.

» Design must allow monitoring devices at locations with significant potential for internal corrosion.
= Ewvaluate the intarmal carregion rigk on downstream sactions.

All new pipalines installed in dareas that have the potantial to contain liquids shoald follow Uiy Siamiae

34113,
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B. Ligquids

Frequent and reqular drainage of drip tubes and kottom tap drains are required to decrease the amount of
liquids, and therefore decrease the potential for internal corrosion. If iquid is found. drainage should be
parformed monlhly bul nal [0 excead aninlerval of 20 days. The requeancy and volume of liquids removed
shall be logged. A damaged or malfunctioning drip tube or drain shall be repaired within 1 year.

When found, pipeline liguids must be sampled by the district or division, analyzed, and the results logged. To
ensure the most accurate results. the . kuuis Sarmgniing Frocedrs L5527 should be followed, If the sample
has baen determined by the gas engineeting technical services reprasentative to be corrosive, an internal
corrosion mitigation plan shall be developed. If evidence of internal corrosion has been found. regardless of
the pipelineg liquid-sample analysis results, an internal corresion mitigation plan shall be initiated at that
lacation.

Dosans rales [or chemical injeclion shall be delermingd by lhe gas enginagring lechnical services
reprezentative, considering line histary, expected volume of water, flow rates, and vendor recommendations.
Whore possible, chomical injectian rates shall be gearsd 10 the volume of wator suspactod 1o Be intho
pipeline. Chemical injectian can be continuous or hateh. The chemical injection rates should be set off the tatal
flowr to ensure that gas flow rates are sufficient to deliver the chemicalzs 1o the desired location,

. Corrosion Probes, Inhikitors, and Biocides

The effectivenass ot the internal corrasion control program is usually monitored with electrical resistance
probes or coupons, and the data is recorded on “Probe Data Sheets” or *Coupon Data Sheets.” All electrical
regislance probe readings should be lgken and logged al manthly inlervals, bul nol o exeeed aninlaral of
80 days, for the life of the system or until the probe is retired from service. The effectiveness of chemical
treatments can be evaluated by measuring the residual inhibitor and/or biccide concentrations in the liquids.

All inhibitor and Biocide injecticn sites must be located on a map or form, and infarmation including the type of
chemical, the volume of the chemizal tank, and the location shall be sent to the district’s environmental
caprdinator in GT&D. Thase maps are to be updated as necessary since they are used (o frack and deferming
county permitting and spill plan requirements. All information regarding type, dosage rate. and volurmes of
inkibiter ancior Biocicds shall ke logoed. All the inhibitor and biccide ingaation sites most bave an MS0O 3 and
appropriate fire placarding, since these substances are considered hazardous materials. Chemical injection
shall not be performed unless it has been established that the chemicals will be removed by a dehydrator or
other means, ar otherwise cannct flow into customer service lines.

0. Other

Swift retirement of idle pipelines that are potantially wet is strongly recommended, since this action
significantly reduces the risk of internal corrasian in those lines and thergfore elimingtes the need fo treat
these idle pipelines with other methods, i.e., installing prabes, injecting inhibitor, or commensing biozide
injestion.
10. Records
A Distribution and Lacal Transmission Lines

Maintain recards to show the location details of all protected structures. Ensure that the recards contain
sufficient test data to demonstrate the adequacy of installed corrosion control measures. Maintain a file folder
containing location maps illustrating the protected piping system for each cathodic protection systemn. The file
llcdar should also conlain nfarmalion on e number, lypes, and Iocglions of recliliers and anodes, 4 complals
history of monitoring informaticn, bond data, pipe square footage. final saturation P/S on-potentials, final
currcnt (POMhardwire) spans, gas facility maps, and any othor portinent inforrmatian, Mairain those reeords
for the life of the facility.

The fallowing is a list of the recards that shall ke part of the CPA file folder:

+ Maps of all protected facilities.

+ CF station reports for each rectifier.

* Interference test reports for each rectifier.

*+ CP maintenance reports including a complete history of PrS monitaring records and maintenance work.
+ CPA follow-up action plans.

+ PCM or CP hardwire baseline data.
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* Interference and other bond data,
» GPA current requirement warksheet (all historical sheets and the current sheet).
= Initial CPA agsessment worksheets (see LAty Siandard 38467)
* A copy of the mest current saturation surveys (to verify that the proper P/S |ocations are being monitored).
» CPA fisld resurvey checklist/CPA file review checklist {see LHithr Shaiciary 304057},
o CRociuor Toeal dod Sie Seiugiice” form.
= Oither pertinent informatian.
B. Buckbone Transmission

FLM shall be used to record and maintain records and information required to demenstrate adequate cathedic
protection. This includes PrS potentials. G5 potentials, rectifier readings, identified problems, and actions
taken. For problems that cannot be resolved within 80 days, use action plans and tracking. Records before the
implementation of PLM are available in written format.

A current file folder shall be maintained for each cathodic protection system containing:
« Location maps delineating the protected piping system.

= by Moo Shevon Fisnee {Toan e e

« Last 3 calendar years plus year-to-date potential readings.

« Last 3 calendar years plus year-tn-year date rectifier, anode, and bond readings.

All applicable aclion plans.

. Internal Gorrosion Records

L T S I SPR B ITH e b D mpest BT g imren s A amesan s < e b e DDA A
TR aiiaddon e eh i Fhan o imisrms Do FOEDRRETE, Formy o100

e, el Ya. T | P AT el T
= Claned Saceniing Sreesdue iR

* Drip Tube Logs
» Corrosometer Probe Data Sheets
« Chamical Usage Reports

D. Dalabase Managemenl Syslam
Use an approved computer software databass managermant system ta maintain part o all of the records and
information required in ltem 7A on Page 12

11, Atmosphenc Corrosion Control
A, General

This section outlines requirerments for lessening the damage causad by corrosive environments to

aboveground PGAE gas facilities in compliance with current D28V Ganigead Dinder 115 and 4% DiFH O NGE,

(1] Atmospheric carrosion on abaveground or exposed piping is confirmed by corrosion pitting or substantial
uniforrn weall thickness logss. Surface rust or passive surface axidation does nat constitute stmosphearic
COrrosion.

(2] Ceoat all new pipe installed aboveground with a PGAE-approved product (Geotion 5 esding med
T g Fleragees anet Soeccdbeanensd 1 is strongly recommended to use an approved

Wienning T n Gas Signduegts goet Secodimners

petrolatum wax tape on manifolds and metar sets in highly carrosive environments,
B. Distribution and Local Transmission Compliance
Comply with Lty Standard 8006350112

. Backbone Transmission and Gathering Compliance

(1) Aboveqgreund pipeline facilities shall be inspected for atmespheric corrosion annually. The inspection and
aclion laken shall be documenled aecording (a0 he apprapriale numbered documeanls.
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{2) Spans. aboveground station piping. air/scil fransitions, and piping in pits and vaults shall be evaluated and
maintained in accardance with the "Exposed Pipe Coating Pragram far CGT-0whad Transmission Lines®
that is available from the carrosicn engineering group.

Attachments
Attachment A. .. Cathodic Protection Guidelines for Installing Mew, Replaced, or Transferred Stesl Distribution
Mains, and Steel or Flastic Services
Font PR IS Foltee- U B ran

Revision Motes

Revision 14 has the following changes:

1. Incorporated minor editing 1o standardize the language of related paragraphs.
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O: Corrgsion Control

Carrosion Control of Gas Facilities

Attachment A

Table 2 cCathadle Protectlon Guldellnes for Installing Hew, Beplaced. ¢ Transfered Steel and Plastlc Distribution Malns

. Proposed Mew
~. ar Replacad

Gas
~,.  Facility
Y Steal Main Flastic Main
Existing ™,
Main
Fiping Y
System ",
1. Tie new steel main into existing steel main. . Tie new plastic main into existing steel main with a
2. [ring up wires into an CTS. ransition fiting.
Cathodically 3. Ensure adequate P/S readings on installzation. . IBring Iu-lt:atirl_q wires up into an ETS using a Type G
Frotected Steel 4 Contact a corrosion mechanic to ensure proper installation.
Main cathodic pretection requiremeants ara meat. . Enzurg FYS readings are adequato.
- Gontact & comosion mechanic to ensure propet
cathodie protection requiremeants are mat,
. Tie new plastic main into £xisting plastic main.
. ) . Bond existing plastic main locating wira to new
Elastlc Ma'." plasdc main locating wire if bonding does not oross a
With a Locating CPA boundary.
ngr;rgﬂlls Not Applicable . If bonding locating wires together will cross a C1°A&
Cathodic boundary bring locating wires up into an ETS and do
Pratection hotbe nd'l ,
System . En=zure PYS readings are adequate.
. Contact a3 commesion mechanic to ensure proper
cathodic protection requirements are met,
10° or Less Replacement Repair, or Relocation . Tie newv plastic main into existing steel main with a
1. Tia new main to existing main. transition fitting.
2, Install at least cne S-paund magnesium of ona . Bring locating wires up inte an ETS using a Type G
5-pound zing anode and bring up wires into an ETS, installation.
3. Maniter in accordance with applicable leak survey . Ensure 15 readings are adequate.
requircments. . Contact  cormosion mochanic to cnsure propor
Uncaosted, cathodie protection requirements are mat,
Unprm:—:-mled Ower 10° and All Main Extensions
Stesl Main . . .
1. Insulate at each end of main-te-main connecticns.
2. Ingtall the appropriate numier of galvanic anodes.
3. Ensure PYS readings are adequals.
4. Moniter PiS yearly on 10% of those pipe sections
which are 10¢ long or less. Monitor annually if pips
length iz awer 1007
Any Length . Tie neaw plagtic rmain inta existing steel main with a
1, Ihsulate cast iron-te-steal transition with an apgroved ransiion filling,
insulating coupling (par Moumioe Sovaaeni S804 . Bring locating wires up inta an ETS using a Type G
2. Install the appropriate number of galvanic anodes. installation.
Castlren Main 3, Ensure there are adequate F/S readings on the . Emsure PYS readings are adequate,

installaticn,

4. Maniter PYS yearly on 103 of those pipe sections
which gre 100° lang or legs. Monikor annually if pipe
length is ower 100,

. Contact & corrosian mechanic to ensure proper

cathodic pretection requirements are met.

Rew. #14: 03-27-049
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O: Corroaion Control

Corrosion Control of Gas Facilities

Altachment A, confinued

Takle 3 Cathodlc Pretecton Guidellnes for Installlng New, Replaced, ar Transferred Steel or Plastlc Setvices

. Proposad Mew
™, or Replaced , , \
NG Dot s pige | Flesto Saniee st i
\ Facility Service (5ee Noke 5) or Where Plastic Servics Plastic Serviee Insert Maw or Transfarred Stasl
. Flastic Service Insert (Sea Locating Wire Cannot B Through Existing Stasl Servi Steel Bi
Existin Note £} With ccating Wire Cannot Be Riser (See Note 7] ervices or Steel Hisers
sung . . Ingerted Through Serice
Main . Mon-Corradible Riser ca :
- N g2 Pipa
Fiping .,
Systemn ,

1. Bond installed plastic 1. If plastic service locating . If the plastic service 1. Tie =teel service at the
sarvica wird to existing wira is naadad (ses Mota locating wira is neadad stasl main.
stesl main o existing 7). bend plastic service {see Mote 7}, bond the | 2 Insulate at the riser,
plastie main lacating locating wire to the plastic service locating
wire, irsarted steel casing and wire to the inserted

2. Insulate plastic service wrap it arcund the tee. steel cazing and wrap it
lurating wire from the 2. Bond another plastic arcund the tee.

Gathodically riser by wrapping it setvice Ip-cating wire to . Insulate ot tha riser
Protectad Stael a_round the service tl'_le plastic: service case valve.
Main riget. pijpe at the risar en_d af

A, Insulate atthe riser the service case pipe
valve, and insulate the plastic

4_ Insulate plastic senvice =sarvica locating wire
lccating wira from tha from the riser by
insertad stesl casings. wrapping it around the

setvica risefr,
3. Insulate at the riser
valve.

1. Bond installed plastic 1. If the plastic service . If the plastic service 1. Bond steel service to
service locating wire to lacating wire is nesded lacating wire is nesded the plastic main
existing plastic main [see MNate 7, bend the {see Mote 7}, bond the locating wire.
locating uire. plastic service Ipcating plastic senvice locating | 2. Ingulate at the riser

2, Insulate plastic service wila ta the inserted steel wire to the inseted valve,
locating wire from the casing and wrap it steel casing and wrap it

Plastic Main riser by wrapping il around the tee, around the tee,
Yyith o Locating @round the scrvico 2. Bond anather plastic . Insulate ot the riscr
¥ire That is risar. satvice lIocating wira to Wi,
Parl ol a 3. Insulata at the riger the plastic service case
Cathodic valve. pipe at the risar end of
Frotection 4 |nsulate plastic service |  Ihe Service case pipe
System locating wire from the and insulate the plastic
inzerted steel casings. Sarvica locating wire
’ from the risar by
wrapping it arnund the
Service risel,
3. Inzulzte at the niser
|y,

J-16 Page 18 of 20
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Carrosion Control of Gas Facilities

Q: Coarrpsion Control

Attachment A, continued

Tabhle 3 Cathedle Protectlan Guldellnes for Installing Hew, Replaced. of TransTemred Steel or Flastle Servlces. continued

Froposed Mew
™. ar Replaced

Gas
~, Facility

Y
Y

Existin ;\\

Main kS
Fiping ",
Syatem ™,

Lincoated, 3.

Linprotected
Stesl Main 4

Cast Iron Main

Diract Bunal Plaztic

Semvice [See Mote 5} or
Flastic Sarvice Insert (Sas

Mats 8) With
Man-Carrodible Riser

. Bond installed plastic

Ednvice wirs to axisting
steel nain,

. Insulate plastic service

locating wire from the
riser by wrapping it
around the service
risar.

Inzulate at the riser
vaLlve,

. Insulate plastic senvicea

locating wire from the
inzerted steel casings.

sanvica wire from
ewisting cast iron main
by wrapping around
=e,

. Insulate plastic service

locating wire from the
risar by wrapping it
around tha sarvica
riger,

. Insulate at the riger

walve.

. Insulate plastic service

locating wire from
insartad =teal casings.

Plastic Semvice Insert With

1.

. Insulate installed plastic 1.

2.

Man-Corrodible Riser
YWhere FPlastic Servics

Locating Wire Cannct Be
Insarted Through Sensice

Casa Pipe

If plastic service locating
wirg is neaded {=aa Mata
71, band tha plastic
service lovating wire to
the insered stegl casing
and wrap it around the
tee.

. Band ancthar plasgtic

servics locating wire fo
the plastic service case
pipe attha riser end of
the service case pipe
and insulate the plastic
sarvice Iocating wirg
fram the fiser by
wWrapping it arcunc the
SEvICE riser,

. Insulate =t the riser

valva.

Insulate plastic service
lzcating wire from
exigting cast iron main.

If plastic sarvies locating
wire is needed {see Mote
Th hond plastic service
[orating wirs to the
inzartad staal casing and
wrap it around the tea.

. Band ancther plastic

service locating wire t
the plastic service case
Fipe at the rser end of
the sarvica case pipa
and insulate the plastic
semvice Iocating wire
fram the fger by
wrapping it arcund the
SEIVICE riser.

. Insulate st the riser

valve.

1

2.

2.

3

Flastic Service Insert
Through Existing Steel
Riser (3o Mote T)

. If the plastic service

Iocating wire is neadead
{see Mote 73, bond the
plastic service Incating
svire tu the insertad
steel casing and wrap it
around the tee.

Insulate at the rizar
vialve.

. Insulate plastic service

locating wire from
eisting cast iron main.
If the plastic senice
|ocating wire is needed
{see Mote 7), bond the
plastic semvice lncating
wira to the insarted
gteal casing and wrap it
around the tee,
Insulate at the rigar
valve,

Mew or Transfarred Steal

Senices or Steel Risers

Any Length

1.

Insulate =teel service at
hath the main and the
rigar,

2. Inslall al lesst oneg

B-pound Magnesium or
ang S-pound zine
ancda on the service
Ripa or & drivealie
aAncce per Mo s

[ TR T
P HA o N O

. Ensure P35 readings

are adequate.

. Monitar 138 yeady on

10% of thesza
installations.

Any Langth

1.

2.

Install malleakle iron
saddle, LUniversal 20.
Install a srmall sectian of
plastic pipe 1o isolate
the sarvice from the
cast iron main.

Wrap the saddic and
tan acoording tor featics
T L R T v

0 C g T e
PR o Ll A

. Install at least one

Q-pound magnasium or
ang 3-pound zing
ancde on the service
pie or a driveable
ancde per S

B CHHHT S i

. Ensure PS5 reéﬂings

are adeguata.

. Monitar FyS yeary on

18% of thesa
installations.
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O: Corroaion Control

Corrosion Control of Gas Facilities

Altachment A, confinued

Table3 Cathodic Protection Guldellnes for Installlng New, Replaced, ar Transferred 3teel or Plastlc Servlces, continued

. Proposad Mew

™, or Replaced

\\ fans Ciract Burigl Flastic
\ Facilty Service (See Nate 5) or

Flastic Senvice Insert (Ssa

E><|st|ng \ Mote By With

Main . Mon-Gorradible Riser

Piping .

Systemn ,

1. Bond installed plastic
sarvice locating wirs to
existing plastic main
lorating wire.

Z_ Insulate plastic service
locating wire from the
riser by wrapping it

Plastic Main ﬁ;{;l.:nd the service
{nsert or Direct T .

Buriad) With 3. Insulate atthe riser
Locating Wirs valve,

4. Insulate plastic service
lzcating wire from
ineartad stael casings.

That is Mot Part
of a Cathodic
Praleclion
Systom

Plastic Service Insert With
Men-Carrodible Riser
Where Plastic Service

Locating Wire Cannct Be

Insertad Thraugh Service

Case Pipa

1. Insulate plastic service
locating wire from
existing plastic main
locating wire.

2. IF plastic service locating
wire is needed (see Mote
T, bond the plusstic
servige Iocating wira t
the inserted steel casing
and wrap it around the
tec.

3, Band anolher plaslic
sorvice Iacating wirc to
the plastic sarvice case
pips at the riser end of
the gervice case pipe
and insulate the plastic
setvice locating wire
from the risar by
wrapping it around tha
SErVica riger.

4. Inzulate at tha risar
walve,

Plastic Service Insert
Through Existing Stasl
Riser (See Mots 7)

1. If plastic service

locating wira is neadad
{see Mote 7}, bond the
plastic service locating
wire to the inserted
steel cazing and wrap it
around the tee.

. Insulate at riger valkva,

Maw ar Transfarred Staal
Services or Steel Risers

Any Length

1. Inaulate steel =ervice at
hcth the main and the
riset,

2, Inslall al leasl one
Q-pound magnesium or
ane S-pound zing
anods on tha sarvice
pipe or a driveabla
anude RN bivg e e

IR s T 8

. Ensure PS5 readings
are adequate.

4. Monikar 13 yearly an

1034 of thesa
ingtallations.

[l

Notes:

1. Mor new mains of services, of when recanatructing plastic services by insertion, use AWE No14 coppsr | IMWPT wire (Gods
204378). Usc AWES Mo 10 coppar HMWPE wire {Codo 294414} for mains.

2. Use comprassion fittings and wrap them with Tac-Tape (Code S073E). Than wrap splices with elactrical taps. Soldared splicas

may be used instead af compression fittings (refer to o

3. Tharmite weld all wire connegtions to steal pips. Strap locating wire to the senvice ling with slactrical taps or Tig-Logks {Coda
3090430 to ensure close proximity. Tape other than electrical tape is not permitted for strapping unless approved by the

COMOSan suparvisar,

4, Ensure that anodes are g minimoam of 127 from other underground metallic faciities.

5. Strap & locating wirg to the serice nser aboveground, but below an insulated service valve, Uszse Tie-Locks (Code 32009:3). Do

nat hend the wire w the riser,

6. Do not bond plastic service locating wire to existing service case pipe or to & new, noncerrodible, prefabricated riser. If plastic
sarice locating wirg can ba insared successtully, strap it to the service rzar abovaground, but Balow an insulsted service

valve. Usze Tie-Locks (Code 339093},

V. Nanot bond plastic senice lacating wine a0 steel main or plastic main lacating wire. Mor distances less than 37 from the metallic
semice case pipe o the main, & plastic service locating wirg is not required. For longer distances, bond & plastic service locating
wire to a metallic service case pipe, buk never to steel main or the plastic main locating wira,

8. Drivesble anodes can be thermite welded or clamped.
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