BEFCRE TEE PUBLIC UTILITIES COMMISSION OF THE STATE OF CALIFORNIA

In the Matter of the Application of

CALIFORNIA-PACIFIC UTILITIES COMPANY,

PACIFIC GAS AND ELECTRIC COMPANY,

PACIFIC LIGHTING SERVICE COMPANY,

SAN DIEGO GAS & ELECTRIC COMPANY,

SOUTHERN CALIFORNIA GAS COMPANY, and

SOUIEWEST GAS CORPORATION, public Application No. 53259
Utility gas corporations, for an order (Filed April 12, 1972)
incorporating Subpart I of Part 152 of ‘
Title 49 of the Code of Federal Regu-

latlions, which prescribes minimum

requirements for the protection of

metallic pipelines from external,

intermal and atmospheric corrosion,

inteo General Qrder No. 11l2-C.

In the Matter of the Application of

CALIFORNIA-PACIFIC UTILITIES COMPANY,

PACIFIC GAS AND ELECTRIC COMPANY,

PACIFIC LIGETING SERVICE COMPANY,

SAN DIEGC GAS & ELECTRIC COMPANY,

SOUTEERN CALIFORNIA GAS COMPANY, and ,
SOUTEWEST GAS CORPORATION, public Application No. 53263
utility gas corporations, for an Orxder (Filed April 13, 1572)
nodifying General Order No. ll2-C ‘
adopted April 2, 1971, in Decision

No. 78513 vy amending Sections 192.607

and 192.611(e) to conform with the

changes to the Minimum Federal Safety

Standards issued by the 0ffice of

Pipeline Safety as more particularly

set forth in the Application herein.
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OPINION
Applicants! Request

These applications were filed pursuant to the authority
granted in Section 142.1 of the Commission's General Order
No. 112-c¥ . - | L

In Application No. 53259 applicants are requesting an |
Order from the Commission incorporating Subpart I to Part 192 of
‘Title 49 of the Code of Federal Regulations (hereinafter referred to
as "Subpart I"), which prescribes minimum requirements for the
protection of metallic pipelines from external, internal and
atmospheric corrosion, into General Order No. 112-C. ,

General Order No. 112-C includes the minimum federal
safety standards (49 CFR Part 192) which became effective
November 12, 1970. At that time, Sudpart I covering corrosion
control was reserved for further study dy the Technical Pipeline
Safety Standards Committee. Subsequently a new Subpart I was added
to Part 192 of Title 49 of the Code of Federal Regulations'and '
became effective August 1, 1971. By Resolution No. G-1529, this
Commission ordered that Subpart I be adopted as of August 10, 1971
to supplement the gas safety standards of this Commission, but was
not then included as part of General Order No. 1l12-C. o

1/ Section 142.1 of General Order No. llQ-C-provides:

"l42.1. For the purpose of keeping the provisions, rules,
standards, and specifications of this General Order up to date,
the gas utilitlies sudbject to these rules, either individually
or collectively, shall file an application setting forth such
recommended changes in rules, standards, or specifications as
they deem necessary to keep this General Order up to date in
keeping with the purpose, scope and intent thereof. However,
nothing herein shall preclude other interested parties from -
inltiating appropriate formal proceedings to have the Commission
consider any changes they deem appropriate, or the Commission
from acting upon its own motion.” : S
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In Application No. 53263 applicants are specifically
requesting the amendment of Sections 192.607 and 192.611(e) to
conform with the changes to the Minimum Federal'Safety‘S$Sndards
issucd by the Office of Pipeline Safety on Septemder 7, 1971..

Section 192.607 provides that a study shall be completed
on all segments of pipelines operating at more than 40% of
specified minimum yield strength to ascertain their class locétions,‘
and that the maximum sllowsble operating pressure of these pipelines“
be confirmed or revised in twosteps by January 1, 1972, and
Jenvery 1, 1973. Applicants are requesting that the time for
completing confirmation or revision determined to be necessary by
the study be extended through December 31, 1974 with a single
completion date for all pipelines, rather than a two-step deadline
as is now provided.

Applicants allege that the proposed chadge.to-'

Section 192.611(e) would provide for integrating future confirmations
or revisions with the overall comprehensive plan. Exlsting confirma-
tion or revision projects and those which are required by class
location changes occurring defore July 1, 1973, must be fncluded in |
the initial comprehensive plan or integrated into it as they become‘
necessary. These confirmations or revisions must be completed no |
later then the time for completion of the overall plan, that is,

by Decemder 31, 1974. Confirmation or revision required by & change'
in class location occurring on or after July 1, 1973, must be
completed within eighteen months of the change in class location._

In support of this extension of time, both Pacific Gas and

Electric Company and Pacific Lighting Sexvice Company have furnished
' schedules to confirm or revise the maximum’ allowable operating
pressure of pipeline sections not commensurate with class locations.
In addition, San Diego Gas & Electric Company indicated that with
the extension of time there would be séme economies in the use of
line pack of 1ts 30-inch transmiusion main before'any derating from
800 psig to 595 psig. :
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Find

Upon consideration of the evidence, the Commission finds

that:

1. It is in the best interest of the consuming public and
the public utility corporations that General Order No. 112-C‘be
. revised to Incorporate Subpart I of Part 192 of Title 49 of the Code
of Federal Regulations. This sudbpart prescribes minimum7réquireménts
for the protection of metelli¢ pipelines from external, internal
and atwmospheric corrosion. ,

2. It s also advantageous to the consuming public and the
pudlic utility corporations to modify General Order No. 112-C by
azending Sections 192.607 and 192.61l(e) to conform with the changes
1o the Minimum Federal Safety Standards issued by the Office of
Pipelirne Safety on September 7, 1971.

3. A public hearing is not necessary and Appendix A and
Appendix B should de adopted as necessary revisions or modiricazions
to General Order No. ll2-C.

The Commisslon having found as hereinabove set forth concludes
that it showld issue its order as follows:

IT IS ORDERED that:

1. Subpart I of Part 192 of Title 49 of the Code of Federal
Regulations, as set forth in Appendix A, sha*l be wade a part of
General Order No. 112-c.

2. Sections 192-607 and 192.611(e) of General Order No. ll2-C
shell be amended, as set forth in Appendix B, to conform with the

chenges to the Minimum Federal Safety Standards fssued by'tbe Office |
of Pipeline Safety. :
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3. A copy of this decision shall be ma.iled to each gas
corporation undexr the Jurisdiction of this Commission. ‘ ,
Dated at Los Angdles | Californis, this /7%

o | N B e-side
/. " : J"rkl l

/Y e e

day of JULY , 1972.
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AFPENDIX A
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SUBPART I - REQUIREMERTS FOR CORROSION CONTROL

Section No.

152.451  Scope.-

192.453  Geperal. | :

192.455 External corrosion control: buried or submerged pipelires installed
after July 31, 19T1. T

292.457 External corrosicn coptrel: buried ox submerged pipelives inctalled’
before August 1, 15TL. S :

192.459  Extermal corrosion comtrol: examination of buried pipeline when

‘ exposed. ‘ ‘

192.461 External corrosion comtrol: protective coating.

192.463 External corrosicnm control: eathodie protection.

192.465 External corrosion control: monitoring.

192.46T Exterpal. corrosion comtrol: electrical isolation.

152.469 External corrosion comtrol: test statioms.

192.471 External corrosion control: test leads.

192.473  Extermel corrosion comtrol: interference currents.

192.47S  Intermal corrocion control: geperal.

192.477 Internmal corrosion control: monitoring.

192.479  Atmospheric corrosion conmtrol: genmeral.

192.48L  Atmospheric corrosion comtrol: monitoring.

192.483  Remedial measures: general.

152.485 Remedisl measures: transmission lines.

192.487 Renmedial measures: distribution lines other than cast irom or
ductile iron limes. _

192.489 Remedial measures: cast irom and ductile iron pipelines.

192.491  Corrosion comtrol records. _

Appendix D - Criteris for cathodic protection and determination of peasurerents.

Authority: The Provisions of this Subpart I issued under Natural Gag Pipeline
Act of 1968 (L9 U.S.C. sec. 16T et seq., Part I regulations of Office of the
Secretary of Transportation, 49 CFR Part I, and delegation of authority to
Director, Office of Pipeline Qafety, 33 F.R. 16468). '
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SUBPART I - REQUIREMENTS FOR CORROSION CONTROL

Sec. 192.451 Scope.

© Tais subpart presceridbes minimm requirements for the prdtec‘tion ol
metallic pipelines from externsl, intermsl, and atmospheric corrosion.

Sec. 192.453 Gezersl.

Eachk operator shall establish procedures to lmplement the requirements
of this subpart. These procedures, including those for the design, imstallation,
operation and maintevance of cathodic protection systems, must be carrled out by,

or under the direction of, a person qualified by experience and training in pipeline
corrosion control methods.

Sec. 192.455 IExternal corrosion control: dburied or submerged pipelines installed

(a) Except as provided in paragraphs (b) and (¢) of thia sec’c:!.on,
eack buried or submerged pipeline installed after July 31, 197L must be protec‘ted
egainst external corrosiocn, including the following:

(1) It must have an externmal protective coat...ng weeting the
requirements of Sec. 192.46.

(2) It must have s cathodic protection syctem Hdesigned o
Frotect the pipeline in itz entirety in accordasce with this cubpext,.

installed and placed in operation within one year after complet:ton of
construction.

(v) An operator need not comply with parae:raph (a) of thic section,.
if the operator can demonstrate by tests, lnvestigation, or experience in the area
of application, ineluding, as a minimum, soil resistivity measurements axd tests
for corrosion accelerating bacterin, that a corrosive environment does not exist.
Eowever, within 6 months after ax installstion made pursuant to the precediny
senteance, the operator shall conduct tests, including pipe-to-soil potential
measwregents with respect to either a continucus refercnce electrode or an electrode
using closce spacing, not to exceed 20 feet, and s50ll resaistivity peasurements at
potential profile peak locations, to adequately evaluate the potential profile along
the entire pipeline. If the tests made indicate thaot a corrosive condition exista,

the pipeline must be cathodically protected in accordance with paragraph (a)(2) of
this section.

(¢) An operator need not comply with paragraph (a) of i:his ‘section,
1T ~he operator can demonstrate by tests, investigation, or experience that =

For a coprer pipelize, & corrosive enviromment does ot
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SUBPART I - REQUIREMENITS FOR CORROSION CONTROL

"

(2) For a temporery pipelive with an opersting period of service
not to exceed S years beyond installation, corrosion during the S-year
period of service of the pipeline will not be detrimen‘ta.l to pub...ic
safety.

(@) Notwithstandirg the provisions of paregraph (b) or (e) of this
section, if a pipeline is externally coated, it must be cathodlcally protected in
accoxdance with paragraph (a)(2) of this section.

() Aluminum may not be installed in o buried or subrerged pipeline
if that aluminum is exposed to an enviromment with a natursl pE in excess of 8,

unless tests or experience indicate its suitability in the particular env:u-onment
involved.

Sec. 192.45T7 Externsl corrosion control: duried or submez;ged _pipel:[nes-. msta.l'léd]

before Auvgust 1, 19T71.

(a) Execept for buried piping at compressor, regulater, -and measwring
stations, each duried or submerged trassmission line installed before August Ly
1971, thet bhas an effective extermal coating must, not later than August L, 1974,
be cathodically protected along the entire aree that is effectively coated, in
accordance with this subpart. For the purposes of thls subpexrt, a pipeline does
00t have an effective external costing if its cathodic protection current reqm&re-
mexts are substantially tbe same asgs {f it were bare. The operator shall m&ce
tests ¥o determine the cathodic protection current requirements.

(v) Except for cast iron or ductile Lron, each of the following
buried or submerged pipelines installed before August 1, 1971, must, not later
than August 1, 1976, be cathodically protected in sccordance with this subpext in

areas In which active corrosion is found:

(1) Bare or ineffectively costed transmission lines.

(2) Bare or coated pipes at ccmpressor, regula.tor, and
zessuring stations.

(3) Bere or coasted distridution linmes. The operator shall
determine the areas of active corrosion by electrical survey, or where
electrical. survey is impractical, Yy the stuldy of corrosion and leek
history recoxds, by leak detection survey, or by other means.
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SUBPART I - REQUIREMENTS FOR CORROSION CORYROL

(¢) For the puarpose of this subpart, active corrosion meam
comtinuing corrosion which, unless controlled, could result in a condition that is
detrimental to public safety.

Sec. 192.459 Extermal corrosion control: examination of buried pipeline whep
exposed.

Whenever an operator has knowledge that any portion of a duxried
Pipeline i3 exposed, the exposed portion must be examined for evidence of external
corrosion if the pipe is bare,or iIf the coating is deteriorated. If extexnal
corrosion Is found, remedisl action must be taken to the extent required by
Sec. 2“:é92.1+83 and the applicable peragraphs of Sections 192.485, 192.487, or
192.489.

Sec. 192.461 External corrosion control: protective coating.

(a) Each external protective coating, whether conductive or
insulating, applied for the purpose of external corrosion comtrol must -

(L) 3Be applied on a properly prepared surface;

(2) BHave sufficient adhesion to the metal surface to effectively
resgist woderfilm migration or moisture;

(3) Be sufficiently ductile to resist crrcking;

(4) Eave sufficient stremgth to resist damage due to handling
and sofl stress; and

(5) Eave properties compatible with ary supplemental catbodic
yrotection.

(b) Each externsl protective coating which 1s an- clec‘tr:r.ce.uy

insulating type must alao have low moisture a.bsorption and. high electrical
resistance.

(¢) Each external protective coating must be inspected ,just prior to
lowering the pipe into the ditch and backﬁlline;, and any da.ma.ge detrimental to
effective corrocion control must be repaired.

(&) Bach external protective coating must be protected from da.mage
resulting fxox adverse ditch conditions or damage from supporting blocks.
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(e) I coated pipe iz Lnstalled by boring, driving, or other
similar method, precautions must be taken to minimize damage to the coa.t:‘.ng durine;
installation.

Sec. 192.463 External corrosion control: cathodic protection.

(a) Each cathodic protection system required by this cubpart must
provide a level of cathodic protection that complies with one or more of the
applicable criteria contained in Appendix D of this subpert. If nome of these
criteria is applicable, the cathodic protection system must provide o level of
cathodic protection at least equal to that provided by compliance with one or nore
O these criteria.

(®) Xf amphoteric metals are included in & buried or submerged
pipeline containing a metal of different anodic potentia.‘l. -

(1) The amphoteric metals must be electrically isolated from
the remainder of the pipeline and cathodically protected; or

{2) The entire buried or submerged pipeline must be cathodically
protected at a cathodic potential that meets the: reqwrements of
Appendix D of this part for amphoteric metals..

(¢) The amount of cathodic protection must be controued 80 85 not to
damage the protective coating or the pipe.

Sec. 192.465 External corrosion control: monitoring.

(2) BExcept where lmpractical on offshore pipelines, each pipeline
that ic wnder cathodic protection must be tested at least once each calendar yeer,
but with intervals rnot exceeding 15 months, to determine whether the cathodic
protection meets the requirements of Sec. 192.463. FHowever, if tests at those
intervals are Impractical for separately protected service lines or short sections
of protected mains, not in excess of 100 feet, these service lines and mairns may
be surveyed on & sawpling basis. At least 10 percent of these protected structures,
distributed over the entire system, must be surveyed each calendar year, with a
different 10 percent checked each subsequent year, 5o that the entire systen. 1:3
tested in each l0-year period.

(b) At intervals not exceeding 2 months', egch ce.thodic ;protecﬁion
rectifier or other impresged current power source must be inspectcd to ensure that
1t is operating. : ‘
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SUBPARD I - REQUIREMENTS FOR CORROSION CONTROL

(¢) At intervels not exceeding 2 months, each reverse current switch,
each dicde, and cach interference bond whose failure would jeopardize structure
protection, must be electrically checked for proper performance. Each other
interference boad must be checked at least once each ca.lendm:- year, but with
Intervals not exceeding 1S months. '

(d) Each operator shall take prompt remedisl action to correct oy
dediciencies indicated dy the moauitoring.

(e) After the initfal evaluation required by peragraphs (b) and (c)
o2 Sec. 192.455 and paragraph (B) of Se:z. 192.45T, each operator shall, at :
intervals not exceeding 3 years, reevaluate Its wunprotected pipelinves azd
cathodically protect them in accordance with this subport in areas In which active
corrosion is found. The opcrator shall determirne the mreas of active corrosion -
by electrical suxvey, or where elzctrical survey 1s impractical, by the study of
corrosion and leak history records, by lesk detection swrvey, or by other meams.

Sec. 192.467 Externs) corrosion control: electricel isolntion.

() Each buried or submerged pipeline must de electrically ‘{solated
from other uvderground metallic structures, unless the pipeline and the other

structures are electrically :Lntorconnccted emd cathodically protected as a single
wailt.

(®) An insulating device must be installed ‘where‘eléc'trical iséla:tion‘ .

of a portion of & pipeline is pecessexy to facilitate the application of corrosion
control. : ' -

(¢) Except for unprotected copper inmserted im ferrous pipe, each:
pipeline must de electrically isolated from metallic casings that are a part of
the underground system. However, if isolation 1s not achieved because it iz
mpractical, other measures must be teken to minimize corrosion of the pipeline

ngside the casing.

(d) Tospection and electricsl tests must be made to sssure 'that
electrical isolation 4is a.dequate.

(e) An insulating device may not be installed 1::. an area.whexe e
combustible atmosphere 15 anticipated usless precautions are taken to preven't
areing. _ o
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(£) Weere & pipeline is located in close proximity to electrical
trassuission tower footings, growad cadles or counterpolse, or in cther areas
where fault currents or wnususl risk of lightningmay be anticipated, it must de

rrovided with protection against damsge due to fault currents or lightning, and
protective measures must also be taken at insulating devices.

Sec. 192.469 External corrosion control: test stations.

Except where impractical on offshore snd wet marsh area pipelines,
eack pipeline under c¢athodic protection required by this subpart must have sufficient

test stations or other contact points for electrical measurement to de'bermi.no the
adequacy of cathodic protection.

Sec. 192.4TL External corrosion control: test leads.

(a) Each test lead wire must be connmected to the pipeline 30 as to
rezain mechanically secure and electrically conduc‘t:tve.

(v) Each test lead wire must be attached to the pipeline so as to
minimize stress concentration on the pipe. ‘

(¢) Each bared test lead wire and bared metallic ares at point of
¢onmection to the pipeline must be coated with an electrical insulating matarisl
¢compatible with the pipe coating and the insulstion on the wire.

Sec. 192.4T3 Ixternal corrosion control: interference currents.

(a) After July 31, 1973, each operator whose pipeline system 15
sublected to stray currents shall have in effect a continuing program to minimize
the detrimentsl effects of such currents.

() Each impressed current type cathodic protection system or galvanic
anode system must be designed and installed so as to minimize any advcrse crrects
on existing adjacent underground metallic structures.

Sec. 192,1&75 - Toternal corrosion control: genersl..

(a) After Iuly 31, 1972, corrosive gas may not be transported by
Dpipeline, wless the corrosive effect of the gas on the pipelire kas been
investigated and steps have been takern to minimiZe Internal corrosion.
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(v) Wherever any pipe is removed from a pipeline for ony reason,
the internnl swrface must be Inspected for evidence of corrosion. Ir i:rtex-nal
corrosion is found - : '

(1) The adjacent pipe mist be ‘.!.nve...tiga:ted to d.etermine the
extent of Internsal corrosion;

(2) Replacement must be made to the extent required by the

spplicable parsgraphs of Sec. 192.485, Sec. 3.92.2#87, or Sec- .‘1.92.&89,"
and '

(3) Steps must be taken to minimize the Lntermal con-osioz‘zv. -

(¢) Gas containing more than 0.l grain of hydrogen sulfide per
100 stendard cublc feet may not be stored in pipe-type or bottle-type holders.

Sec. 192477 Intermal corrosion control: monitoring.

Iz corrosive gas is being transported, coupons or other suitable’
Deans zust be used to determine the effectiveness of the steps talken to minfwmize
internal corresion. After July 31, 1972, each coupon or other means of monitoring
internal carrosion must be checked at intervols not exceeding 6 months.

Sec. 192.479 Atmospheric corrosion conmtrol: general.

(a) Pipelines imstalled after July 31, 1971. Each sboveground
Pipeline or portion of a pipeline installed after July 31, 19T that is exposed
to the atmosphere must be cleaned and either coated or Jacketed with o meterial
suftable for the prevention ¢f atmospheric corroscion. An operator need not
comply with this paragraph, if the operator can demonstrate by test, investigetion,

Or experierce in the ares of application, that & corrosive simosphere does not
exist.

(b) Pipelines installed before August L, 19TL. Not later than
Avgust L, 19Tk, each operator having an sboveground pipeline or portion of a
pipeline imstalled before August L, 19TL that is exposed to the atmosphere, shall - -

(1) Determine the orems of atmogpheric corrosion on ‘ahe
pipeline;

(2) 1If atmospheric corrosion 1s found, take: remcdial Deasures

to tbe extent required by the applicable parsgrephs o:.’ Secs. 192. 1-85,
192.487, or 192.489; and
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(3) Clean and either coat or jacket the areas of '&tmosphéric
cerrosion on the pipeline with a mterial sultable for the prevention
of atwospherie corrosion.

Sec. 192.48L Atmospheric corrosion comtrol: monitoring.

After Teeting “he requirements of parsgraphs (a) and (b) of
. 192.579, each operator shall, at imtervals not exceeding 3 years, reevaluate Its
aboveground pipelines or portions of pipelines that are exposed to the atmosphere

and teke remedial action vherever necessary to maistain protection against
atnospheric corrosion.

Sec. 192.483 Remedial measures: general.

(a) Zach segwent of metellic pipe that replaces pipe removed from a
duried or submerged pipeline becouse of external corrosion must have o properly -

prepared surface and must be provided with an external protective ¢coating that meets ‘
the requirements of Sec. 192.46L.

(b) Eech segment of metallic pipe thet replaces pipe remo‘ved' from &
buried or submerged pipeline because of external corrosion must be cathod.ucally
protected in accordance with this subhpart.

(¢) ZExcept for cast iren or ductile iron pipe, each see;ment of buried |
or subzerged pipe that s required to be repaired because of external corrosien must
be cathodically protected in accordance with this subpaxt.

Sec. 192.485 Remedial measures: transmission lines.

(a) General corrosion. Each segment of transmission Lline pipe with
general corrosion and with a remaining wall thickness less than that required for the
mexizuz allowable operating pressure of the pipeline, must be replaced or the
operating pressure reduced commensurate with the actusl remaining wall thickuness.
However, if the area of general corrosion £s smell, the corroded pipe msy be repaired.
Corrosion pittizg s¢ ¢losely grouped as to affect the overall strength of the pipe
is considered general corrosion for the purpose of this peragraph.

(v) Iocalized corrosion pitting. Each segment of tramsmission ‘l.;‘-ne
pipe with localized corrosion pitting to a degree where leakage night result must be
reploced or repaired, or the operating pressure must be reduced commensurate’

with the strength of the pipe, based on the actusl remaining wall thickness in
the pits. : ' ,
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Sec. 162.487 Remedial measures: distridution lines other than cast Lron or
drvctile iron lines. . S

(a) General corrosion. Except for cast iron or ductile iron pipe, each
segzent of genersally corroded distribution line pipe with a remalining wall thickness
less than that required for the maximum allowadble operating pressure of the pipeline,
or a remaining wall thickmess less than 30 percent of the nominal wall thickness,
aust e replaced. However, if the area of gemersl corrosion is small, the corroded
Pipe 38y be repaired. Corrosion pitting 50 closely grouped as to affect the overall

strexgth of the pipe Iis considered general corrosion for the purpose or this para- .
graph.

(v) ZLocalized corrosion pitting. Except for cast iron or duc'tilc
iron pipe, each segmeant of distridution line Pipe with localized corrosion pitting.
to a degree vhere leakage might result must be replaced or repaired.

Sec. 192.489 Repedial measures: cast iron and ductile iron pipelines.

(a) Genmeral graphitization. Each segment of cast irom or ductile Aron
Pipe oz whick general grapkitization Ls found to s degree where a fracture or a:v
Aeskage night result, must be replaced.

(b) Localized graphitization. Each segment of cast iron or ductile
iron pipe on which localized graphitization is found to a degree vhere any leakage
zight result, must be replaced or repaired, or sealed by internal sealizg methods
adequete to prevent or arrest any leakage.

Sec. 192.L91 Corrosion comtrol records.

(2) After July 31, 1972, each operator shall mesimtein records or meps
to show the location of cathodically protected piping, cathodic protection facilities,
other than wrecorded galvanic anodes installed before August 1, 19T, and neighboring
structures bonded to the cathodic protection system.

(b) Esch of the following records must be retained for as long as ‘che
pipeline remains in service:

(1) Each record or map required by paragraph (a) of this section.

(2) Records of each test, survey, or imspection required by this
subpart, in sufficient detail to denmonstrate the adequacy of COrrosion.
control measures or that a corrosive condition does not exist. '
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Appendix D - Criteria for Cathodic Protection and Determination of Measurements

I. Criteris for cathedlie protection.

A. Steel, cast iron, and ductile iron structures.

(1) A zegative (cathodic) voltage of at least 0.85 volt, with reference
to a saturated copper-copper sulfate half cell. Determination of th:r.s
voltage must be made with the protective current applied, and in
accordance with Sections II and IV of this appendix.

(2) A xegative (cathodic) voltage shift of at least 300 millivolts.
Determination of this voltage shift must be made with the protective
current applied, and in accordance with Sectiorne IX and IV of this
appendix. This criterion of voltage shift applies to structures
not In contact with metals of different anodic potentials.

(3) A mintmum pegative (cathodic) polarization voltage shift of 100
zillivolta. This polarization voltage shift must be determined iz
aceordonce with Sections IXIX and IV of this appendix.

(%) A voltage ot least as nmegative (cathodic) as that origirally established
at the begluning of the Tafel segment of the E~log-l cuxve. This
voltage must be measured in accordance with Section IV or this e.ppendbc.

(5) A zet protective current from the electrolyte irto the structure ,
swlface as measured by an earth current techrnique applicd at ;predeter-
mined cwrrent discharge (a.nodic) points of the structure.

B. Aluwwinum structures.

(1) Except as provided in subparagraphs (3) and (4) of this parsgraph,
& minimum negative (cathodic) voltage shift of 150 millivolts, -
rroduced by the application of protective current. The voltage shift
zest be determined in accordance with Sections 1X and IV of this
appendix.

Except as provided in subparagraphs (3) and (4) of this paragraph, &
minimm pegative (cathodic) polarization voltage shift of 100
millivelts. This polarization voltage shift must e deternmived in
accordance with Sections III and IV of this appendix.
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(3) Notwithstanding the alternative minimum criteris in subparsgrapbs (1)
and (2) of this parsgraph, sluminmm, 4if cathodically protected at
voltages in excess of 1.20 volts as measured with reference o &
copper-copper sulfate half cell, Iin accordance with Se¢tion IV of this
appendix and compensated for the voltage (IR) drops Otkher than those

5 the structure-electrolyte boundsry, may suffer corrosion resulting
:trom 'the Puildup of alkall on the metsal surface. A voltage In oxcess
of 1.20 volts may not be used unless previous test results indicate no
apprecisble corrosion will occuxr in the particular environment.

Sipce aluminum may suffer from corrosion under high pE conditions, end
sirce application of cathodic protection tends t¢ Increase the pH at the
wetal surface, careful investigation or testing must e made before
applying cathodic protection to stop pitting attack on aluminaum
structures In envirommwents with a natwral pE in excess of 8.

Copper structures.

A mirdmun pegative (cathodic) polarization voltege shift of 100-

zillivolts. This polarization voltage shift must be determined in accordance-
with Sections III and IV of this appendix.

Metels of different anodic potentials.

A pegative {cathodic) voltage, measured in sccordance with Section IV
of this appendix equal to that required Lfor the most anodic metal in the
systen must be maintained. If amphoteric structures sre izvolved that could
be Camaged by high alkalinity covered by subparsgraphs (3) and (L) of
paregraph B Of this sectlion, they must be electrically isola.ted with
insulating flanges, or the equivalent.

IZ. Interpretation of voltage measurement.

Voltage (XR) drops other than those across the structure-electrolyte
boundary must bDe considered for wvalid interpretation of the voltage measurement
in peragraph A(L) and (2) axd parsgraph B(L) of Section I of this sppendix.

IIZ. Determination of polarization voltage shift.

Tke polerization voltage shift must be determined by interrupting the
proteciive current and measuring the polarization decay. When the current 1s
initially interrupted, an immediste voltage shift occurs. The voltage readizg

- after the lmmediate shift must be used a3 the base reading from which to

Deasure polarization decay in peregraphs A(3) , B(2), and C of Section I of thi...
appendix.
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IV. Reference half cells.

T

A. Ixeept as provided in parsgrephs B sud C of this section, negative ' ,
(catbodic) voltage must be measured between the structure surface and o
saturated copper~copper swlfate half cell contacting the electrolyte. |

Other standard reference half cells may de substituted for the saturated
copper-copper sulfate half cell. Two commonly used reference half cells
are listed below along with their voltage equivalent to - 0.85 volt as.
referred to a saturated copper-copper sulfate half cell:

(1) Seturated XCL calowel half cell: - 0.78 volt.
(2) silver-silver chloride balf cell used in sea.wate:'-: - 0.80 volt.:

Iz addition to the stonderd reference half cells, an alternate metallic
naterinl or structure may be used in place of the saturated copper=-
copper sulfate balf cell if its potential eta‘o:tlity is assured and 1 its

voltage equivalent referred to a saturated copper-copper sul:ta.te ha.u' cell
is established.




APFENDIX B

AMENDMENTS TO 192.60T AND 192.611(e) OF GENERAL ORDER NO. Li2-C

1. Section 192.607 is amended by revising the section heading axd

paragraph (b), and Dy adding n rew parsgraph (c) at the end thereof, to read as
Lollows: ‘

Sec. 192.607 Plan for confirmstion or revision of maximum
sllowable operating rressure.

* * * L *

(b) Each segment of pipelire that has been determined
under peragraph (a) of this section to have an established
mexinum allowable operating pressure producing a hoop stress
that is not commensurate with the class location of the
segoent of pipelire and that is found to be in satisfactory
condition, must have the maximum sllowable opersting pressure
confirmed or reviged in accordance with Sec. 192.61L. The
confirmation or revision must De completed not later than
December 31, 19Tk.

(¢) Each operator required to confirm or revise sn
established maxirmum allowable operating pressure under
peragraph (b) of this section shall, not later than
December 31, 1971, prepare a comprehensive plan, Iincluding
a schedule, for carrying out the confirmations or revisions.
The comprebensive plan must also provide for confirmations
or revisions determined to be necessary under Sec. 192.609,
to the extent that they are caused by changes in class
locations taking place before July 1, 1973.

2. Section 192.61L(e) is revised to read as follows:

Sec. 192.61). Change in class location: Confirmation or
revision o7 meximm allowable operating pressure.

* w» * * »*

(e) Confirmation or revision of the meximum allowable
operating pressure that is required as a result of a study
under Sec. 192.609 must be cowpleted as follows:

(1) Confirmation or revision due to changes in class
location that occwr before July 1, 1973, nust bBe completed
not later then December 31, 1974.

(2) Confirmation or revision due to changes in class
location that occwr on or after July L1, 1973, must be
completed within 18 months of the change in class location.




