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CPERATTING AND MAINTENANCE PROCEDURES

FOR MAJCR QAS PIPELINES

This report 1s in response to a request mede by the Public Utilities
Commission of California in its letter of November 22, 1966. Pacific Gas and
Electric Compeny snd the other operating companies in Californis were each asked 0

furnish the Commission Staff with e summary of itsopersting practices and procedures

covering major gams plpelimnes.

The category of mejor gas pipelines includes pipelines transporting gas
from out-of-state sources, collecting gms from Callfornis gas fields and pipelines,
which are principally employed in transporting gas bhroughout our system to major
load centers. The mejority of these pipelines cperate at 40% of SMYS or above, but
some of the smeller dlameter pipelines and sections of the lerger lines in builb-up
areas operate at stress levels less.than hod of SMYS. Excluvded from these procedures
are mains that function principally to distribute ges to customers or to support
locally, mains that distribute ges to customers. Excluding these latter mains does
not infer that they are not observed and properly mainteined., The procedures for
these maing fall into a category similar in imtemt ,'bu‘; different in scope, to thet
employed for major gas pipelines. In the P. G. and E. system, the wmains not included
all cperate at less than 40% of SMYS.

The analysis of our procedures 1s summarized on Page IT and briefly

covered by items following the summery.
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OPERATING PRACTICES FOR FIPELINE SURVEYS AND PFRIODIC STUDIES

Func‘bibn

Operatirng pressure gnd
stress level

Change in Location Class
Surrounding developments
Surface changes

Eerth movements

Cover depth

Water table

Work by others

External corrosion

Pipe coating
Cathodic protection

Internal corrosion

Leakage survey

SUMMARY

Kind of Review

(a) Review of pressure
ratings

(b} Cbservation end pre-

ventive maintenance

of pressure conbrol

equipment

Obgervation of pressure

conditions

(

e
et

Field check
Patrol

Patrel and field check

Special patrel and
fleld check

(a) Periodic and special
petrol

(t) Interagency cooperation
or direct contact

Visuval examination

(a) Vieual observation
(b} Review of cathodic
. protection systems

) Rectifier outputs
(v) Pipe-to~soll potentials

Visual ohservations
corrosion eoupons or
other means to detect
while in operaticn

(o} Urban area survey
(») Rural area survey

Freguencx ﬂe_

(a) Annual

(b) Varies - Veekly
to annually

(e) continuous

Ap required

Varies - HWeekly
to gewt-
annually

As reguired
As required
{a) Varies - Dally

‘o wonthly
(b) As recuired

As required

(ag As required
{b) Monthiy to
annually

{a) Monthly
(b} Monthly to
annually

As required

(a) Annual
(b} Every five years

1
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10
11

13
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Operating Pressure and Stress Level

{a}

)

(e)

Maximum operating pressures are established by the Company for each
pipeline based on specifications, ccndition of the main, end public
exposure, A review is made annually of the established pressures and
changes are mede 1f required. In addition, an analysis of the operating
pressures end stress levels ig made in conjunction with population
density surveys and any changes are reflected in the annual review.
Pressure limlting stations, line reguletors, relief devices, etc., are
checked periodically for proper functioning and design. Preventive
maintenance schedules are followed. The nature of the equipment and
ite importance establishes the pericd of functilonel observation, tul
the maximum interval is amnuaelly. Preventive maintenence ls scheduled
based on experience, but normally follows a one-year or two-year interval.
The Company monitors Zhe pressures on all its mejor high-pressure pipe-
lines continuously. Remote data are telemetered to load centers or

terminal stations. Alarm devices are used to assist the cperstors.
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Change In Locetion Class (Population Density Surveys)

A population density survey is now being conducted on all mains operating st
50% of EMYS or over. The purpose of this survey is to determine the present
ropuiation index on all of the higher stressed pipelines. In general, tkre
conduct of e survey of this nature follows the procedure outlined below,

(a) A& physicel survey 1s made to determine the bouse count, as well as the
cheracter ami extent of the development.

(b) Future development is egtimated taking into considerstion barriers to
further density increase and closer encroachment to the pipeline right of
way.

{e) A review is made of the design, construction, and tegting procedures
followed in original construction. .

(¢) The physical condition of the pipeline witk respect to inbernal amg
external corrosion and leaksge is ascertained from the records.

(2) The opereting end maintensnce higfory of the pipeline i1s reviewed.

(£) The hoop stress level of the pipeline is determined for its maximum
operating pressure, for the ares affected, taking into account pressure
gradient,

The Compeny reviews the results of the above study to determine the proper

action to teke. This action depends on the pipe design and plpe condition,

as vell as the population density. Comsideration nay include, but is not
limited to, the Ffollowing courses of action:

{a) Take no action because plpe condition is good and stress level is rot

exceasive for tke present exposure.
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(v) BRelocate, recondition, or replace pipe to remove substenderd pipe condifion
and reduce exposure.

(¢} Ilower operating pressure.

(4) Requallfy by test. It is our opinicn, based on induatry research and
experience, thet a pipeline which can withstend proof-testing is safe for
continued operation at its design pressure even though there hes been some
increase in populstion density. In addition, asctusl exposure rather than
rolitical bounderies alone i1s considered for determination of location

class for operating facilities,
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Surrounding Developments

Initiel knewledge of surrounding developments comes from periodic patrolling
together with local crev awareness of community planning, cooperation by
developers and interagency exchange of information.

Pilpeline Patrolling

Pipelines in this system are patrolled by sir, car, or on foot veriodically at
intervals commensurate with exposure, In addition to observing for leskege and
construction activity, the pipeline right of way snd sdjecent lands are surveyed
for development thet may affect public exposure, lend surface changes and earth
movenent dre to slides, earthquakes, floods, ‘etc. In addition to scheduled
patrolling outlined below, much of our pipeline system ls frequently patrolled
ineidentel to other field work.
Ailr Patrol
(a) ALl major pipelines affecting the system sg & whole sre observed weekly.
(b} Most of the other major plpelines transporting ges to a major losd
center ere observed weekly, biweekly, or monthly--depending upon
importance of supply, exposure, ete,
Car Patrol
Car patrols are mede perlodicslly, varying from weekly to semi-annuelly, and
for specilal surveys as required.
(a) As a follow-up on air petrol reports.
(b) To cover known or suspected extracrdinary exposure,
(c) For pipelines not patrolled by ailr and where sn effective car patrol
can be made,
Foot Patrols
Foot patrols are used for specisl surveys and for general pstroiling.
Patrolling in built-up areas is scheduled in esch ares commensurate with
the exposure and will vary from weekly to semi-annuelly.
L
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Surface Changes

Burface changes along right of wey are observed during periodic patrolling

and special patrols following heevy storms, floods, major earthquakes, cte.

See patrolling section under Item 3, Surrounding Developments section, Remedial
actlon is taken as necessary after further field investlgation and evaluation,

Also see items: (5) Barth Movement, (6) Covexr Depth, and (7) Water Table,
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Barth Moverents

Potential areas ere observed where earth movement could be expected; especially
during periodic patrols and speclal patrols are made during periods vhen
sliding may be more likely. Corrective action is taken to protect fac:lities
in the event further earth movement takes place or to mitigate the slide

mechanism,

Known: fault areas are alsp observed and reference markers have been instslled

where past heavy earth displacement has taken place,

Eerth movement for construetion projects is determined befors constructicn
begins or as scon theresfter as possible by periodic or special patrelling,
ilocal awareness of srea development and interagency exchange of informetion.
See also! (3) Surrounding Developments (Patrelling), (6) Cover Depth, and

(8) ‘Work by Others.
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Cover Depth
Land leveling and Cultivation

In areas under cultivation or where cultivation is likely to tske placs, new
facilitles are installed tc a minimum depth of 42". Meay of the older facilities,
however, are at a 24" depth. When a patrol report or landowner contachk indicates
lend leveling will take place or new fields are teing brought under cultivaticn,
the depth of cover ls determired for the area sffected. Through negotimsions
with the lend user, one or wore of the following solutions are placed inso
effect;
{a) Iower pipeline
{b) ¥xclude pipeline right of way from leveling operation
(c) Revise leveling plan to contimue adequate cover over pipeline
(d) 'ake cther sction that will assure protection of pipeline during

leveling operations and subsequent cultivation work perforwed by the

land user.

See also: (5) Earth Movemert end (8) Work by Others,
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Water Table

When changes in land use adjacent to ripelines are observed due to dam
construetion, rice farming, or other activity that will result in conbinuous

or periedic flooding, a survey is mede to detevmine &he nature and effect o
the exposure. Consideration is given to electrically insulating the pipe in
the flooded area and adding local cathodie protection, installing weights to
counteract buoyancy, sectionalizing by lmstalling additional valves, recondition
or replace with heavier wall Pipe, ete., depending upon the nsture esnd extent
of the exposure, the original design and condition of the pipeline, and

protective coating systenm.

Special survelllance 1s giver to pipelines traveralng marshy areas, waberways,
and drain ditches that carry run-off to determine problem sreas before serious

siress conditions develop. Such corrective action, as necessary, ls taxen.
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Werk by Others
Protection from Mechanical Damnge by Others

(a)

(»)

(e

(d)

{e)

Pipelines in rural areas sre wmarked by readlly identifieble markers in

the fleld at road crossings , canale, rivers, angle points, and at such
other locetions deemed necessary so that the route of the pipeline is
delineoted in the field,

Petrolling keeps the piveline crews abresgt of construction activities
including road bullding, land levellng, pipeline or tower line installations
end any other activity thet could result in damage to pipeline facilities,
Inguiry from outside agencles planning to construet in the ares of our
facilities is coordinated so that such informetion can be made avaliable
to all departments of our Company having uﬁéergrcund faciiities regardless
of the polnt of inquiry. Similarly » construction work by other departments
within the Cémpany ie vleo coordinated so that proper internal action can
be preseribed and followed up.

A Company inspector is assigned to outeide construction projects where
there mey be damage to our pipelines. The inspector eccurately locates
the pipeline in the field and the facility is "day-lighted” if nNeCessary.
The Compsny takes other appmpriete action deemed necessary to protect

its facilitles from damage by obhers working in the vicinity of its
plpelines,

See elso: (k} Surfmce Chenges, {5) Earth Movemsnts s (8) Cover Deptk, and

(T) Water Table.
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Externsl Corrosion

Whenever pipelines are uncovered for any purpose, & survey ilg wade of the
exposed wrapping end pipe condition. The majority of the plpeline system
1s under cathodic protection and the levels of protection ere pericdically
observed for edequacy. Fipelines oy gections of pipelines not under pro«
tection are or have been surveyed for ecabhodic protection. Additional arems
will be placed under protection within the near future. Protection on
bipelines where the coating iz providing excellent insulstion will be
instaliled as necessary &t a later date., Where the coating is very poor and
active corrosion is evidenced, considerstion 1g given to reconditioning,

See glmo: {11) Cathodlc Protection.

10
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Pipe Coazting

Other then vlsual examinetion of coatiﬁg condition from time to time, when
portions of a pipeline sre uncovered, the Coupany does nob have a periodic
program of checking costings. Some special surveys have been made to
determine proteotive coatingcondition in eress wiere past history has
Indiceted a need. This has been accomplished by Pesrson Type instrument
survey and by vieusl inspection. Cathodiec protection with perilodic reviews
of frotective levels i relied on in addltion to cca_tinga to 1nhidbit externsl
corrosion. These reviews, ms well as surveys for cethodic protection
installistion slthough indirect, prove a good wethod of debermining the
effectiveness of protective coatings. Informetion from sbove surveys
together with corrosion and ieskege .his’co-ry of the pipelines or sections of
tre pipélines are used in determining the additional protection or other
action required in o given situmtion. See also: (9] External Corrosicn

and {11) Cathodic Protection.

4L
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Cathodic Prptection

External Corrosion

I% is the irrter‘zt of this Company ‘Yo survey plpelines fopr cathodic protection
within one yeer after construction or when the pipeline environment has

become stebilized. Normelly, these pipelines sre placed under cathodic
protection within Shree to five years after ilnstelletion. Most of the rﬁajor
élder lines have also been wholly or partially placed under protection. Some
bare or essentially bare malns have also been placed uncier cathodle protection.
Recondltioning of old pipelines has been performed where protective coating
has deteriorated to the extent that cathodic pfotecticn canmot be kept at a

satigfactory level within economlic means or where leakage has been extensive,

The effectiveness of the protectlon systems is cbserved approximately monthly
'bsr noting the rectifier vdl‘!’.agg and current au“hpﬁ-’cs and by a pipe-to-soil
survey at irtervels of approximately one year, 'A direct measurement of
effectiveness 1s obtained in acme areas where ‘pipe-to-s0il petentiels are
4aken at intervals more often tham once a year (i.e. monthly, bi-monthly or

quarserly).

As required, these fleld surveye aere reviewed by the Compeny engineers end

corrective asction is taken to sssure proper protection levels.

Joint inter-company committees nave been seb up in several aress in Callfornie
‘to exchange information on proposed rectifiler installation plans and provide

mytual assistence to avoié or mitigate inSerference.
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Internal Corrosion
Whenever pipelines are cut for sny reeson, a visual ingpection is made of the
exposed internal surface for evidence of imternal, corrosion. Steps are taken

to eliminate the entry of water, corrosive agents , end other detrimental

effluent into our pipeline system. Periodic checke are made on the effectiveness

of our control program.

Dehydration planks aré installed at one or more locations st the periphery of
wajor California gas field collectién gyetems. Dew points are meintained et a
ievel vwhich assures that the water ccntentl in the gas is well below saturation
a-‘b"bemperaturea and pressures that will be encountered in the downstream
pipeline systems. Removal of free liquid from smaller isolated collection
systems is accom:piiished by use of separators -and dripe, It is-the intention
of the Company to continue to develop it progfam of ligquid removal so that
all gas entering the transporting pipelines has an acceptable waber content,
In additicn, a' prograem of inhibiting within ‘t‘he colleétion sysvens upstream
of the dehydration pla-n'hs has begun. Well systems which are known to produce
water in liquid form, or obther detrimental effluent, are shut in unbil
corrective actic;n is taken by the producer. Surveys, including corrosion
coupon placement and some sampling of wall thiokness deterioration by
electronig measurements, are now under way to pl;\ce this inhibitor program in

effect in the flelds where troublie has been experleénced or is snticipated,

Gas received as m dy-product from oil well operetion is observed by periodic
sampling o determine the sulfur content.- Sources producing at levels sbove
acceptable limits are shut in, pending correction of the condition by tae

producer.

The stlfur content of out-of-state gas is continuously sampled.

13
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13. Leakage Surveys
It is the practice of this Compeny to pericdically survey its facllities for
leakage.
Annually
In ereas where any of the following conditiors exist:
{a) The surface over the pipelines 1s paved t¢ the building well and building
frontages (one or more structures) exceed 150 reet.
(b} The pipeline is in proximity of a« bullding et a school, hospital, or
place of publlcs assenmbly.
(c) The pipeline hag e poor lesksge history.
(d) Unusually corrosive conditions exist.
{e) The pipeline is operated ir an urban area.
. (#) A pipeline carries unodorized gea.
Every #ive Years
Other pipelines not included in the annual survey are surveyed for leskege as
cften as experience indlcates, but at least once eve;:y five years.
Definitions
{(a) Urben Area - An urben area is defined as one where the number of bulldings
on either side of the main exceeds 10 per 1000 feet,
{b) Rural Area - A rural area i one where the number of buildings is 1D or
less per 1000 feet along the main.
Method of Survey
{a) Rural arees by vegetation observation or by use of a combustible gas
indlicator or cther methane indlcetor.
. (b} Urban areas by menhole leask survey, bar lesk survey, or other survey

methods employing a methane indicator.
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(c) FPrivate rights of way, in genersl, ere surveyed by the "vegetatior
method". Patrolling of pipelines includes observetion for leekage
indicetion. In addition, in desert areas where conditions permit the
use of a tractor, a plow-type survey is wade (45 yeer intervals).

(d) Neer schools, hogpitals, and places of public assembly, a gas-indicetor
type survey 1s made over pipelines snd along gervices from the plpeline
to the bullding.

Records

All records of lesknge surveys and lesk repeirs are filed permanently for

the life of the pipeline. Much of this record is on sir patrol reporte,

shutdown reports, and crew patrol reports for the msjor pipelines opersbing

in rurel areas.
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