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Decision No. 80268 
BEFORE THE PUBLIC UTILITIES CO~SION OF TEE STATE OF CALIFORNIA 

In the Matter o~ the Application of 
CALIFOBNIA-PACIFIC UTILITIES COMPANY> 
PACIFIC GAS AND EtECTRIC COMPANY> 
PACIFIC LIGHTING SERVICE COMPANY> 
SAN DIEGO GAS & ELECnaC COMPANY> 
SOul'l"LERN CALIFORNIA GAS COMPANY> and 
SOU'I'HWES'r GAS CORPORATION~. public 
utility gas corporations> fo~ an order 
incorporating Subpart I of Part 19~ ot 
Title 49 of the Code of Federal Regu­
la.tions;, which prescribes minimum 
requirements tor the protection o~ 
metallic pipel1nes from external> 
internal and atmospheric corrosion~ 
L~to General Order No. 112-C. 

In the 21Atter of the Applica.tion of 
CALIFORNIA-PACIFIC UTILITIES COMPANY, 
PACIFIC GAS AND ELECTRIC COMPANY> 
PACIFIC LIGHTING SERVICE COMPANY, 
SAN DIEGO GAS & ELECTRIC COMPANY;, 
SOOTHERN CALIFORNIA GAS COMPANY,. and 
SOU'I'HWEST GAS CORPORATION, public 
utility g30s corporations, tor an Order 
modifying GeneraJ. Order No. 112-0 
adopted April 2> 1971, 1n Decision 
No. 78513 by amending Sections 192.607 
a.~d 192.611(e) to conrorm with the 
changes to the Vdnimum Federal Safety 
Standards issued by the Office of 
Pipeline Sa£ety a.s more pa.rticularly 
set torth in the Application hereinr 
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App11c:a.tion No. 53259 
(Filed April 12,. 1972) 

Application No. 53263 
(Filed April 13~. 1972')· 
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OPINION --------
Applicants' Request 

These applications were f'Ued pursuant to' the authority 
granted 1n Section 142.1 or the Commission's General Order 

1/ No. 112-~ • . 
In Appl1cation No. 53259 applicant.s are requesting an 

Order f'rom the CornI1U.ssion incorpora.ting Subpart I to· Pa.rt 192 of 
,Title 49 of' the Cod.e of Federa.l Regulations {he re 1nafter referred to 
as "Subpart I")~ which prescr1besm1n1mum reqUirements for the 
protection of metallic pipelines from external~ internal and 
atmospheric corrosion~ into General Order No. 112-C ... 

GeneraJ. Order No. ll2'-C includes the minimum. federa.l 
safety standards (49 CFR Part 192) which 'became effective 
November 12, 1970. At that, time, Subpart I covering corro'sion 
control was reserved for further study by the Technical Pipeline 
Safety Standards Comm,j. ttee. Subsequently a. new Subpart. I wa.s a.dded 
to Part. 192 of Title 49 of' the Code of Federal Regulations a.n<i 

'became effective August 1> 1971. By Resolution No. G-1529". this 
Commission ordered that Subpart I be adopted as of Augus,tlO> 1971 
to supplement the ga.s safety standa.rds of this Comm1ss10n~. but wa.s 
not then included. as part o~ Genera.10rder No. ll?'-C. 

!I Section 142.1 of General Order No. 112-C prOVides: 
fT142.1. For the purpose of keeping the pro"isions" rules" 

stand.ards> and specifications o~ this General Order up to· elate". 
the gas utilities subject to these rules" either individually 
or collectively~ shall rile an application setting forth such 
recommended changes 1n rules" standards> or specifica.tions as 
they deem necessary to keep this General Order up to date. 1n 
keepinS with the purpose, scope and intent thereof. However~ 
nothing herein sh~ll preclude other interested parties from . 
initia.ting appropria.te formal proceedings. to have theComm1s's1on 
consider s:tJ.y ehanges' they deem a.~propr1a.te > or the COmmiSSion, 
from acting upon its own motion. I 

-2-



e ~>A·· . 
~., .. ~ 

A-53259~ A-53263 

In Application No. 53263 applicants are specifically 
requesting the amen~ent of Sections 192 .. 607 and 192' .. 611(e) to 
conform With the changes to the ~1mum Federal Satety Standards 
issued by the Office ot Pipeline Satety on September 7'> 1971. 

Section 192.607 provides that a study shall be completed 
on all segments of pipelines opera.ting at more than 40% of .. 
specified minimum yield strength to a.scertain their class locations" 
and that the me.xiInum a.J.lowable opera.t1ng pressure of these pipelines 
be confirmed or revised 1n two seeps by January 1". 1912~ and 
J&lue:ry 1". 1973.. Applicants are requesting that the t1me tor 
completing confirmat1on or revision determined to be necessary by 
the study be extended through December 31~ 1914 with a single 
comp~et1on date tor 8011 p1pe~1nes". ratber than a two-s.tep deadline 
as is now provided .. 

Applicants allege that the proposed chatige to 
Section 192.6ll(e) would proVide tor integrating f'uturecon:tirDUl.tions 
or revisions with t:"le overa.ll comprehensive plan. Existing. confirma­
tion or revision projects and those Which are required by class 
location changes occurring before July l~ 1973~ must be includ~d ill 
the initial comprehensive plan or integrated into it a.s they become 
neeesca.ry. These confirmations or reviSions must be completed. no' 
later than the time for completion or the over8oll pl~~ that is> 
'by December 3l~ 1914. Conf1rz:rJ.ation or revision required by a change 
in cl.3.sS loca.tion occurring on or after July 1". 1973,> must be 
completed w1th1n eighteen months of the change in cla.ss location. 

In support of this extension of time> both Pacific Gas and 
ElectriC Company and pacir1c Lighting Service Company have furnished 
sch.edules to confirm or revise the ma.."timum' allowa.ble opera.ting 
pressure of pipeline ~ect1ons not commensurate with class loca.tions. 
I.."'l a.ddition". San Diego Gas &: Electr1c Company indica.ted that With 
the extension of time there would be some economies in the use of 
l1ne pack or its 30-inch tranSmission main before any dera.ting trom 
800 p~ig to 595 psig. 
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F1:ndings 

Upon consideration of the evidence~the Commission tinds 
that: 

1. It is 1n the best interest of' the consuming public and 
tlle public utU1ty corpora.tions tha.t Genera.l Oraer No.. l12-C' be 

, reVised to incorporate Subpart I of Pa.rt 192 o'f' ~1tle 49 ot" the Code 
of Federal Regula.tions.. This suopart prescribes m1n1mumreqU1rements 
for the protection ot metallic pipelines f'rom. externa.1" internal 
and atmospheriC corrosion .. 

2. It is also a.dvantageous to the consum1ngpublic and the 
public util1ty corporations to modify General Order No.. l12-C by 

amending Sections 192.607 and 192.611 ( e) to conform with the change s 
to the Minimum Federal Safety Standards issued by the Office or ' 
Pipeline Safety on September 7" 1971 .. 

3· A public hearing is not necessa.ry and Appendix A and 
Appendix B should be a.dopted as nccessa.r,y reVisions or modif'ica.tions 
to General Order No. 112-C. 

The Commission having .found as hereinabove set forth concludes 
that it should issue its order as follows: 

ORDER - .... - ....... 
IT IS ORDERED that: 

1. Subpart I of' Part 192 of X1t1e 49 ot the Code of Federal 
Regulations" a.s set forth 1n Appendix A, shall be made' a part of 
GeneraJ. Order No. ll2-C • 

• 
2. Sections 192.601 and 192 .. 611(e) or General Oro.erNo .. l12-C 

shall be amended> as set forth 1n Appendix B~ to conform, with the 
changes to the Minimum FederaJ. Safety Standa.rds issued by the.Of~ce· 
of Pipeline Saf'ety. 
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3. A copy or this decision shall be mailecf'to ea.ch gas 
corporation under the jurisdiction or this COmmission. 

Dated. at Los AngclC5 > CaJ.1f'orn1a .. this /.(/~ 

day of JULY > 1972. 

" 
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Section No. 

192.451 
192.453 
192.455 

192·457 

192.459 

192'.461 
192.463 
192.465 
~92.467 
192.469 
~92.4n 
192.473 
192·475 
192·4(( 
192·479 
192·48l 
192 .. 483 
192.485 
1~ .. 487 

APPENDIX A 
Page 1 ot 13 

SOBPART I - REQo:tP.:E:ME:NTS FOR CORROSION CONTROL 

Scope. 
Ge%leX'al. 
~ corrosion control: buried or submerged, p1pel1nes 1nstalled 

ette:r July 311' 1971.. 
~ corrosion control: bU't"ied OX' Gubmerge~ pipelines iw:ts.lled.' 

berore August 1" 1971. 
~ernsl corrosion control: exemiXl&t1on or b'W:'1ed pipeline when 

exposed. 
Extex-nel. corrosion control: px'otective coa.tiDg­
Externcl cOXTosion control: cathodic protection. 
~ corrosion control: Xl'lOu1tor1Jlg. 
~ corrosion control; electrical i~olat1on. 
~ cOXTosion control: test stations. 
External corrosion control: test leads. 
Externcl corrosion control: interrerence c'l.tl:'X'ents. 
Internal corroaion control: general. 
Internal corrosion control: mon1tor~. 
Atmos:phc:r1c corrosion control: general. 
AtmoGpber1e corrosion control: monitoring. 
Remed1al measU'l:"e$: genereJ.. 
Remed.1&l. :le8.S1JX'es: transmission l1rles .. 
R-.med1al. mee.eures: distribution lines other tl:la:c. east iron or 

ductile :tron l1lles. 
Remedial meMUX"eS: ce.et 1%'on and ductlle iron ;p1:pelinea .. 
CorrOSion control record8 .. 

A:;?Pend'!.x. D - Criteria 'tor cat.b.od.1c protection Glld" determilUlotion ot measut"ements .. 

Authority: Tb.e PrOVisiOl:lS or th:1s Sub;pert. I iss'l.2ed \Ulder Natural Gs.s Pipeline 
Act or 1968 (49 U.S .. C. see. 1671 et seq." Pert I regulations. ot Ottice O't the 
Seerete.:ry or 'h"ansp¢r'tation" 49 Cl''R Part I" al:Id delega.tion or authority ~o. 
Di.:::-eetor, o:r.r1ee ot Pipe-line Sa:C'ety" 33 F.R. 16468). 
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SUBPARr I .. REQ.'OIREMEN'rS FOR CORROSION CONT'ROL 

Sec:. l~.45l $cope • 

. TlUc subpart prescribes mil:Wnum requirements tor the protect-ion or 
llletaJ.lie pipelines t'rom exter.ce.l.~ 1nterneJ.,. e.nd. a:tmospheric corrosion. 

Sec. l~.453 Ge::1eral. 

Each operator shall este.bl.1sh :Proeec1\l%'eG to.1mplement the reqUirements 
O't this subpart. 'nlese proced'Ul."es". 1ncludillg tho~ tor tl:le design .. installation, 
operation and maintenance or cathodic protection systems, must be carried out 'by". 
or 'U:leer the direction or". a. person qualified. by eX)terience and tra.1n1%lg in :pipeline 
corrosion con't:-ol methods.. 

See. 192".455 ~erns.l corrosion control: buried or submerged 'Pi~11nes installed 
e1'ter Juli{ 31.1. 1971. 

(a.) Except as prov1ded. in p8r8g7:8.pbs (b) e.nd. (c) or th1a section,. 
e~ 'bm:ied or submersed fl1peline installed atter JriJ:y 31, 1971 :Dl\lSt, be :protected 
~t exter.o..el. eOX'l"<):,ion .. 1nelucl1~ the rollowixl.g:: 

(1) It muzt ho.ve an extertlAl protective coa.ting X!leet~ the 
reqUirements or See. 192-.46. 

(2) It must have a. cathodic protection s~te:Dl designed. to 
proteet the pipeline :tn. its entirety in a.ceord8...lce with th14 cubp.e.rt" 
1ns.t8lled e.nd plac:ed :tn. operation 'Within one yea:: s.tter eomplet:ton or 
cOnGtruction. 

(b) An of>erator need. not comply With 'P8J:'agra.ph (a) ot thic section, 
tt tbe o:perator can <lemo:Q.5tra~ "oy teGts". inveGt1se:c1on, or experience in the erec. 
0": application .. 1nelud1:tlg, as a m1Dim'Um, soU resistiv1ty meas'UX'e:c:ents. and testa. . 
tor cot':'os10n aecelerat1Ilg b~1o... tb.e.t $. corrosive enVironment does not exiit. 
Rovever". 'W'ith:1:l 6 months efter e.n 1no.tl'lJ.J.ation made P'JJ:'5uellt to the preeediXlg 
sentenee~ the o~ato~ shall conduct teGt$~ including pipe-to-soll~~ent1al 
measurements with res:peet to e1tller a. continuous retere;oee electrode or an electrode 
using cloce spe.eing., not to exceed. 20 reet, and. DOU resistiV1ty mee..s\tt'ementsat 
pot<ent~al. :protUe 'Peak loc:ations ~ to adequately eva.luf.l.te the potential prot:tle ~oog 
the entire pipeliDe. It' the te~ts made 1l:ldica.te thc.t A. corrosive condition t:X1stz .. 
the l:li:peliDe :l'I:S~ be cathodic~ protected. in accord.ance with :p.e.ragra.:ph (a)(2-) ot 
this s~10n. 

(e) AIl operator %leed not comply' With paragra.ph (a) ot th1s . section, 
1: 'the o:pe%'3.tor Clm demonstrate by teot:l .. investigation .. or experience tbat -

(l) ~or a copper p1ye11ne~ a. corrosive enV1ro~nt ~oes not 
ex:1.~t; or 
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SUBPART I - REQtr.rBEME:NTS FOR CORROSION CONTROL 

(2) For 8. tempore:ry pi:peline with au o;pere.ti:og ;period. o't seX"V'iee 
not to exceed 5 yee:rs beyond 1nst.e.lla.tion, corrosion Q,'uri:og the .5-year 
per10d or service of: the pipelu.e 'Will not 'be detrimental to public 
satety. 

(d) NotwithstS%ld.1Dg the ;provisions ot :pa.ro.gre.ph (b) or (c) of this 
section, it 8. p1~~e is e~ coated, it must be' cathod:l.c~ protected in' 
acco:"d.ance With :pe.ngra.ph (a) (2) ot th1s section. :' , 

(e) AJ.\lmiu'Wn:nay not 'be installed in 0; buried or, submersed :pipeline 
it that alum:1.num is exposed to e.:o env1roJD!nt nth 8. :oatureJ. pI:! 1nexces~ of: a, 
\1Il.le::$ tests. or experience indicate its SUitability in the part1C'!Jler environment, 
involved. 

Sec. 192-.. 457 Externe.l. corrosion control: b'tlried or submerged piJ2t!:l:tnes, installed 
be:t'ore Augu:;t 1, 1m-

(a) Ex~e:pt tor 'b'UX'1ed pipitlg at compressor, reS'Jlator,~d measwi:cg 
ste.t1cns, eaeh buried or submerged. tra:oemiss10n line installed. 'be'tore August 1-,: 
1971, tbs.t bas an etteet1ve externe.l coating must, not later tban August 1, 1914, 
be cathodically proteeted along the entire e.ree. that is e:tect1 ve~ coated... ill 
&ccordanee 'With tl:.1s subpart. For the purposes or th1s su'bpa...-e".& pipeline does 
not have en etteetive exte~ coe.t1:og it' its cathodic protection c'lXt":r'ent requ:tre­
me%:ts are subst.e.nt1~ t~ same as 1t' it ~re bare. The o:perator shal.l make 
tests to determ1ne the cathodic protection current reqU1reme~ts. 

(b) Except tor cast iron or ductile it'on,' ee.cb. ot the tollowiDg 
bu.-1ed. or subm~ged p1pelines 1nstelled before August 1,1 1971, must.. not later 
than A'UgUS't 1, 1976, be cathod1ceJ..ly protected in accordance With th1c subpart·:tn 
erea.s 1:1 wll1<:ll e.cti'11"e corrosion 1G 'to1Jnd: . 

(1.) Bare or 1lleUect:f:vely coated· tre.nsmis:):tou l1nes. 

(2) Bare or c:oe:ted pipes e.t coml'resoor, regulator, CJ:ld 
%!le8.S\Xl:'~ statio:os. 

(3) :sere or co&ted. distribution linea. 1'he o~r8.tor sball 
de~..rmine the ~M ot active corroe1on by' electr1c&l. survey .. or where 
electr1eal s1lX'Vey is ~ra.et1ec.l.. "oY' the study or eOl'X'osio:o. e.x:d:. leek 
h1stoX'j'" reco::'ds" 'by leal: detection survey,. or 'by other me~. 
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SOBPAR:r I ... REQ,'OIREMEN']$. FOR CORROSION CO:NTROL 

(c) For the 'Purpose or this subpe.rt" e.c:t1ve corros1on mee:D8 
contmu1:og corros1on which" 'W:Il.ess controlled". could result in 8. condition; that is' 
detnmentaJ. to public satety. 

See. 192.459 Extern&l corrosion e<lntrol: exem1nation or 'buried pipe~ when 
exposed. 

Wbenever an ol)er8.tor has knowledge that e:tJ.Y' portion ot' a. buried 
pipel1X1e is exposed". the eX',POsed :portion must 'be eXamined t'or evidence ot' exteX'Xl8l 
corrOSion 'tt the pipe 1$ bare,or 1t the coating is deteriorated. If" exteX'tl&l 
corrosion 1$ tound, ~med1eJ. action must be taken. to the extent req,u1red by 
Sec. 192 .483 a:cd the applicable p8r8gl."8.phs ot Sections 192 .485·,,· 192'.487". or 
192.489. 

Sec. 192.461 External. corrosion control: protective co&t1ng_ 

(e.) Each external protective coat1X1g, whether cOMuct1ve or 
1n.s'Ulat1Dg, s,ppliee. 'tor the P'UI'pOGe ot external. corrosion. control must -

(1) :Be applied on a properly prepared surtace; 

(2) Hs.ve sttN'1c1ent adhesion to the metal surte.c:e to ettect1vely 
X"e6ist undert1lm m:tgrat10n or mo1sture; 

(3) :Be su:tt1ciently ductile to resist crl".ck1Ilg; 

(4) Have sut:t1cient streDgtb to res.1st de.mage -due to handl1Dg. 
8J:Id soU stres.s; 8lld 

(5) E'ave properties compatible with e;rq sU'P:PJ.emez:r.ta.l. ca.thodic 
protection. 

(b) Each external. protective coat1I1g wll1ch is an· electrically 
1rlstll.e.t1:Dg type must al.ao have low moisture absorption and h1gb. e1ectr1ce.J. 
resistance. . 

( c) Etl.ch externaJ. protect1 ve coat1:og must be inspected JUSt.· prior to 
10W'er1Dg t.he pipe into the d.1 tch and bacld'i111rlg" and e.rq damage detr1mental to· . 
ettect1ve corrosion control must 'be :repe.1red. 

(d) Each external. protective c:oat1xlg must be protected' trom damage 
res'Ult1X1g. tro:l adverse ditch conditions or damage t'rom support1Dg blOCks.. 
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( e) It e08.ted pipe is installed. 'by borixlg, Clr1 viXlg, or other 
S~-1' 8'l" method, -preeau:t1onc muct be taken to min1m1ze damage to the eoat~ dur11:lg 
1"" stnlle.t10n. 

See. 192.463 ~ eorro~1on eontrol: eathod1e proteet10n. 

(e.) Ee.eh eathod1e proteet1on system req\11red by this ~u'bPQ't must 
proVid.e 8. level or eathodie proteet1on that eompl1es with one or more or tbe 
a:pplieable c:.."'"1ter1e. eonta.1l:led in Appendix D or tb1s su'bpe.'t"'t. It none or these 
e:-1ter1.a is ap:plies."ole, the eathodic proteet10n system must, provide 0. level ot 
cathodic: ~oteet10n at least eqUll.l. to tlnt proVid.ed 'by eompl1at1ee with one or ~ore 
or t~se c:r1ter1&. 

(b) U' amphoteric mete.ls are ineluded in a 'b'1Jl"1ed or su'bmerged 
p1:peJj.ne c:on~1ni'Og a met.8J. or d.it'rerent anodie potentisJ. .. 

(1) The amphoteric metw must be eleetr1ee.lly' 1sole.ted !rom 
the r~der or the pipeline and eatb.odie~ protected; or 

(2) The entire 'buz:oied. or submerged pipel1:le must 'be eathod1e~ 
protected at a eathod.1e potential. tbat meets the' reqUirements or' 
A~nd.1x D or this part tor amphoteric metals. 

(c) ~e amO\lllt or eathod1c protect:ton must 'be eontrolled . so as not to 
~e the proteeti~e coating or the pipe. . 

Sec. 192.465 Extenl8l. eorrosion eontrol: mon1tor1;:g-

(a.) Exeept .... here 1mpraetieal on otts.b.ore l>1peline~,. ell.Ch pipeline 
tl:.e.t 1c '\mder cathodic :protection m'USt be tested at lea.st onee eaeh eslendar "Jeer, 
b'!'t Vith interva.J.s not exeeed.1Xlg 15 months, to, determ1:c.e whether the ee.thod1c 
:protection J:leets the requirements of See. 192.463- However, it' tests a.t those 
1:l~rvo.ls are 1I:Ipra.ct1c81 tor se;para.tely' ;protected service l1nes oX' short se~ions 
o~ :p:'otected mains, not in exeesc ot 100 teet, these service lines e.ncl ma.1XlS m~lY 
be surveyed on a ss:mpl1ng. 'ba.s1s~ At le~t 10 :pereent or these ~roteeted structures, 
d1stributed o'Ver the entire system, must 'be surveyed ea.ch ealendar yetJr, w1tha. 
d.1!terent 10 peree:c.t ehecked. eaeh o.u'bsequent year., co that the ent:1re sys.tem 113 . 
te~ted 1:0. ea.eh lO .. yea.:r :period. 

('b) At interveJ.s not exceed.il:lg 2 months". each ca.thod.1c ),'l."oteet1on 
l"eetit1er or otber 1mpresaed. cU't"X'ent power SO'1Jl"ce :must be 1:cs:pected. to ensure that 
it 1& operat1rlg. 
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(e) At 1nteX"V8l.s not exeeeding 2' montb.a", each reveroe C'UX'l"errt s1.Yitch~ 
ea.eh diode", CJ:l.d each 1nterterenee bond. whose failure would jeopardize struet1Jre 
lll:'Oteetion1 must ~ electrically cheeked. tor :proper ;pertormance. . Eaeh other 
1nterte.""enee 'bond. must be cheeked. a.t least once each cale:od.sr year, but with 
i:lte:rva.l.s Dot exe~ 15 months. 

(d) EaCh operator an~ take prompt remedial act10nt~correct ~ 
de.~e1ene1e~ 1:odieated by the mo~to~1ng. 

(e ) A.~ the :tni t13J. e\M....luation required by :po.ragro.:phs. (b)- Il.lId. (c) 
of See. 1~.455 8Jld. paragre:pb. (b) of Se:. 192.451", each o]tf!re.tor sha.ll", at- . 
intervals not exceeding 3 years", reevaluate its un~rotected pipelines and _ 
cc.thod.ical.ly protect the:: 1n accordance Vith this $ub~ in a..":'eas :tn which. c.ctive 
corrosion is to\md.. The operator ~l:.e.1l. determ1:oe the erea.s of a.ctive corrosion -
by e1ect:'1c8l. $'U...-rey, or where el~etrical SUl"\I'e".( is impractical", by the study or 
corrosion Nld leclt history' reeord~, 'by let1.k detection SU1"'V'eY" or by other mec.ns.. 

See. 192.461 ~ernsl cor-..... oeion co=,tl"ol: el~etr1ee.l 1so1f.l.t.1on. 

(a) Each buried or submerged pipel1ne must be e1eetr1e~1solated 
trom otber \lXld.erground metallic Stru~\lI"eS, unless the :pipeline and the other 
structures are electriCally intercomlected. elld cathod~c~ :protected llB.a G1~le 
\ln1t. 

(0) An 1ns\lle.ti'%lS device must be installed ''W'bere electrical isolation 
or a. portion or eo J?1:pe1ine is lleceose.ry to taellitate tbe a.:ppl1eationo't corrosion 
control. 

(e) Exce:pt 'tor unproteeted co:pper inserted 1:o..terrous :pi:pe, each 
:pipeline m\Wt be ele<:triealJ,y isolated. 't'rOZ2l metallic casings that are . 8. :part of 
tbe \mc\el"ground system. However:1 it 1solation is not .e.ehieved 'because 1 t. is 
1:lprc.etieal" otber measures l:D\l5t 'be telten to m1n i m1ze co:rro31on,ot tbe J?1peline 
1w1de the ee.s1l:g. 

- -

(d) Ins:peetio'Q e.:o.d eleetrical tests must be made to assure that 
electrical 1solat1on is adequate. 

(e) AIl 1nGulat:1.%lg device ~ not 'be 1nstnlled ir.anarea-'W'b.ere e. 
combustible e.'bllospbe~ is o.nt1e1:pated u:cless preea.ut1o%lS are taken to prevent 
arc1l:lg. 
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SllBPARr I - REQUIREMENTS FOR CORROSIOW COMROL 

(r) Where 8. pipel1ne is located ill close :proximity to electricaJ. 
trans:n1ssion tower toot1l:lgs~ ground ca.bles or counter:poise~ or 1n other ares.s 
wh~ fault currents or 'UllusuoJ.. risk or l1gh.tn1:c.gme:y 'be anticipated" it must 'be 
,ro'C'1ded v1th protection e.ge.:tns"e d.eme8e d'IJ.e to ta\lJ.t C1JX'X'el:1tc or lightn1ng" and 
protective measures must also be 'tMen 8.t 1nsulat1:cg devices. 

Sec. 192'.409 ~ corrOSion contro~: test stat10llS. 

Except where impractical on ottshore and wet marsh area Pipe11oes~ 
each p1peliDe under cathodic protection required by this subpart must have suttic1ent 
test s~t10:c.s or other contact :points tor electrical measurement to determ1l:le the 
adequacy ot cathodic protection. 

Sec. 192;.4('). ~erna.l corrosion control: test le8.ds. 

(0.) Each test lead. wire must 'be cO%ll:lecteCl to the pipeline $0 a.s to 
rema.1:c. ~celly secure and electr1ceJ.l:y conductive. 

('b) Each test lee.d. Wire must be attached to the :pipeline so as to 
",j 1'1mj ~ stress concentration on the :pipe. 

(c) Each bared. test les.d wire and bared metallic area at- po1nt or 
connection to the p1pel1.t1e must 'be coated with an e::'ectr1cal 1.t1sulat1.llt> mat3Z'1sl 
compatible "With the pipe coat1l:lg and the 1:c.suJ..s.t:1on on the Wire. 

See. 192.473 EXt~~ corrosion control~ interference currents. 

(a) Atter J\lly 31J> 1973" ea.ch o:Pere.tor 'Whose p1pel1ne systexn is 
subjected to stre:y currents sball Mve in ettect 8. continuing :program to m1n1m1ze 
the detr1menta.l. et:C'ects or such currents. 

(b) Each impressed current type cathodic protection system or ge.J.ve.n1c 
anode ~ystem mu:::.t be des1gned eJXl installed. so os to mjnim1ze tJJ:Y e.cl.verse ettects . 
on exis't1rJg 8djaeent \'llldergro~ metalUc structures. 

Sec. 192.475 I:c.ternaJ.. eorros1on contro~: genere.l .. 

(a.) Atter J'UJ:;r 31~ 1972, corroeive gas ~ not be tre.:c.sported by 
~i:PeJ.1l:1e, tmJ.ess the corrosive etteet or the gas on the pipeline l:::.e.a been 
investisated 80M steps have been taken to m1m.m1ze internal. corrosion.' 
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(b) Whenever s:rq pipe is removed t.r:om e. pipeline 1:0'1:.tm'J' rea.son,. 
'tbe 1nt~ s'Cri"s.ee m'USt be 1wpected tor evidence ot corros10n. It: 1nte:n:II.)J. 
corrosion is found -

(1) The adjacent pipe lllustbe investiga.ted to deteminetb.e 
extent or internal corrosion; 

(2) RepJ.a.eement must be me.de to the extent required 'by the . 
8.);l);llicable l)ersgre:phs o"t Sec. 192".485,. Sec. 19Z.4B7, or Sec. 192'.489;· 
and - -

(3) S~s must be taken to m1n1m1ze tbe 1nteX'XlaJ. corrosion. 

(c) Gas conte.iniIlg more then 0 .. 1 gr:'a.in or bydrogen sul:r1de :Per 
100s~dard cUbic teet ~ not be stored in pipe-type or bottle·typeholders. 

Sec. 1~.4Tr InterD8.l corrosion control: monitoring. 

It corrosive gas is be1llg transported, coupons or other c'U1ta.ble 
means ~t be used to determine the ette~iveness of the ste);ls talten to m1r.1m1:e 
internal corrosion. P:!'ter JW:y' 31 ... 1972, each coupon or other me~ or mollitoriDg 
internal corrosion must be checked a.t intervals not exceeding 6 months. 

Sec. 192.479 AtmoSJ?ber1c corrosion eontrol: gener1.l.l. 

(~) P1pel1Des 1Xlst~ed atter July 3~1' 1971. Eaeh aboveground 
:pipeline or :portion or a pi:peline installed a.t'ter J~ 31, 1971 tbat is expoced 
to the a:tmospl:ere m'I.Wt 'be cleSlled and either coated or jaeketed. with a matens.l 
Suitable tor the prevention or atmospheric corrosion. An operator need not 
co:pJ:y "With this ps%'8.gX's:pb." i:t 'the opera.tor can d.emonstra.te 'by test, investigation, 
¢'r experience :tn the area. or 8.ppl:1.cation". tbtl.t 8. corrosive atmosphere does not, 
exist. 

(b) Pipelines installed before August 1". 1971. Not. later than 
A~ 1, 1974". each operator be.v1Ilg an aboveground pipeline orport10n o~ a 
pipeline ills'talled betore A1JgUSt ~, 1971 tbAt is exposed to the atmosphere". shall -

(1) Determine -tbe areas or atmospheric corrosion· on the 
:pipel1ne; 

(2) It: atmospheriC corrosion is found,. tskeremed1al mea.sures 
to the extent requ:tred 'by the awl1cab1e paragraphs of Secs .. 192' .48S:, 
192.487, or 192.48~; (lJ:ld 
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(3) Clean and eitber coat or jacket tbe areas of'ia.tmospherie 
corrosion on the pipel1ne With e. materiel suita.ble tor, the prevention 
of atmo3'pheric corrosion." ' 

Sec. 192.481 A~ospherie corroci0n control: monitori~. 

A...~ meet1rlg the requ:trementa or paragra:pht> (e.) a.Ild. (b) or 
See. 192.4.79". ee.eh operator shall" at 1r.rterv.o.J.!> not exceedillg 3yea.rs,. reevaluate its 
aboveground pipeliDe~ or portions or ~ipe11nes tbat are exposed to the atmospbere 
IJJld. take remed.is.1 aet10n ..,bere'lf'er necessa:ry to ltJ4~tain :protection $gIl.1XlSt 
a't:»:::pber1c corrosion. ' 

Sec. 192.483 Remedial meas\Ir'es: 6~n~ral.. 

(8.) Eacb. segment ot met8llic pipe that repJ.a.ees pipe removed. trom a 
buried or sUbmerged pipeline becam;e ot external corrosion must have Q. properly , 
prepared. surt3.Ce and must be provided. with an external protect1ve coat1llg tbat meett:l 
the req'tl:U'ements ot Sec. 1~.46l.' . , 

(b) Each aegment or metallic pipe that replaces pipe removed trom a 
'o'Q."ied or sUbmerged pipeline 'because' ot external corrosion must be catb04icslly 
protected in aecordance nth this sU'opsrt. 

(c) Except tor cast iron or ductile iron pipe". ea.ch segment ot 'otlr1ed i 
or sUbmerged :p1pe tbat is requ:tred to be repa.1red because ot e~ corrosion must, 
be catbodicaJ.ly protected 1rl accordance 'With this sub;pert. 

Sec. 192-4.85 Remed1al. meas\ll'es: transmission line~. 

(a.) Geners.l. corrosion. Each segment or transmission 11ne :pi:pe'W'1th 
general corrosion and with a r~ining vall thickness less tban that required tor the 
mex1::J'tl:lJ allws.ble opera.'t1t1g ~ess\:l%'e or the :pipeline ~ must be re:pJAeed. or the 
operating press'Ore reduced commens\:l%'ate With the a.ct\lel. rema::tn1ng well tb.:tc1mess. 
However" it tbe area or general corrosion is small~ tbe corroded pipe ~ be re:p.e.1red.. 
CorrOSion p1tt1:g $0 closely grouped as to affect the overall strength ot tbe :pipe 
is considered generel. corrOSion for the :purpose ot this peragra:ph. 

(b) Loco.l1zed corrosion p1tt1tlg. Each segment ot transmiss1o:l line 
j?i~ 'ldth local:lze(L corroe1ou p1ttillg 'to e. degree vherc leakSge lIJigbt result must be 
replc.eed. or repa.1...""ed" or the operating pressure must be reduced 'commeXlS'Ul'a.te' 
vith the streDgth or the pipe, ~ on the actueJ. reme.1~ wall tb1ekcess :tn 
the :pits.. 
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See. 192.487 l\etned18l. measures: distribution lines other than east iron or 
duetil~ iron l~~s. 

(e.) Ge:cer8l. corrosion. Except '£or ee.st iron or (l,uctlle 1ron:pi'pe". ee.eb. 
seg:::lent or ge:cerslly corroded distribution J.1l:le :p1-pe with So rema.in1:cg wall thickness 
less tMn that req\ttr~ tor tbe mo.x:1mum allowable o:peratiJ:1g :press'Jre or the :pipel1l:1e". 
or a l"e'!M-1n:tng well tbiekne::;s less tb.a.n 30 :percent or the nom1DSl. wall. thiekxless". 
:::mst "be replaced. Ro-.rever". it the ares. or general ,con-os1on 15 sms.ll~ the corroded 
:pipe ~ay be repaired. Corrosion pitting, so eloselr grouped as to· atfect tbe overall 
::;tre:g-wb. or the pi)?e is cOll$1dered general corrosion tor the :p~se ot tbis :pa.ra­
grs.jib.. 

(b) toee.l1zed corrosion pitti~.· ExcCllt tor cast :tron or ductile 
iron 'Pi~". ea.eh 5egl:)ent ot di.o.tribut10n l:tne pipe with loee.J.1zed corrosion 'Pitting: 
to e. degree 'Where les.ke.ge :1gb.t result must be reple.ced or re:pa.1red.' 

See. 192.489 Re~d:ia.l :Jle8.S'Jl"'es: cast iron &ld ductile iron pipelines. 

(a.) General grapb.1t1zs.t1on. Ea.eh cegment of' cast 1l'0n or ductile ,iron 
pi~ on 'Which ge:lereJ. grA.:pb.1t1zo.tion is tound to e. degree where a tre.eture or fJ:rI:;f 
lee.kage migl:rt result". must 'be repls.ced. 

, ' 

(b) Loe&J.1zed gra),:lh1tizationOo Each segment or cs..o.t'll'on,or ductll~ 
iron pipe on 'Whieh loesl1::ed g:"s:pb.itiza.tion :ts totmd to a degreewb.ere e:rq leakage 
::1gllt :-esult" must 'be re:placed or repaired ... or sealed by internal sealU,gmethoes 
adeQ.\U"::e to prevent or arrest 8.'fJ:;f leakage. 

See. 192 .. 491 Corrosion eontrol records. 

(n.) ~ J'!JJ:y 3l", 1972". e4C:h o:perator sball me.1nta1:c records' or maps 
to s~ov. the location o~ cathodicalJ,y" protected pi';P1l:lg".. ce.thodic protection tac1l1t.!es" 
otber tha.:c. um:-eeord.ed ge.lV8llic anodes installed 'betore August 1". 1971", and ne1gh'bor1xlg 
structures boooed to the cathodic ),:Irotection system. 

(b) Each ot the tollo~ records mu.:rt. be retained tor as 10:cg as. the 
pi:pe11ne rema1ns 1:c. service: 

(1) Each record or map required bY' :peragre.ph (a) of this section. .. 

(2') Records ot e8oeb. test., s~ey" or in.apection requ1redbY' this 
subpart, in su:N:1cient deta:U to demonstre.te the a4eQ:uacY' otco:r.Tosion 
control measures or that 8. corrosive condition does not. exist. ' 

, ' 

" 
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S'O'BPARI: I - REQ.'i.iIREMFmS FOR CORROSION CONrROL 

A-ppend.1x D .. Criter1s. 'tor Cathodic J?:r:'oteetion and Determination or Mea.surements 

I. Criteria. for eathodie protection. 

A. Steel., east iron., and ductUe iron structure:.. 

(1) A negative (cathodic) 'Voltage or at least 0.85 volt, with reterenee 
to a ss:I:.'UX'ated eop:per-eopper sulfa.te beJ.t cell. Determ.ina.tion ot' this 
voltage must 'be made With tbe j;)X'otective current applied,. and in'· 
accordanee witb Sections II ~d IV of tbiz tJ.p:pend:txoo 

(2) A negative (ca.tbodie) voltage shirt or at least 300 millivolts. 
Determ1na.tion of this voltnge sbitt must Oe ::ntJ.de with the protective 
Cttl:'rent applied, and 1:0 aceordMce with Sectiont; II aIld IV of this 
appendix. Tb1$ eri tenon ot voltage sh1tt o.ppl1es to s.truetures 
not :tn conta.et with metals 01: d.1tterent anodiC potentials.' . 

(3) A m:n:1mum nega.t1ve (catbodic) polarization voltnge sl:l.1tt of 100· 
m1ll1volt3. 'l'b.1s :polariz.c.tioll voltage sb.1~ must 'be determined 1:0. 
aeeo:-do.nee with Sectio:lS III Illld IV of this a)?peMix. 

(4) A voltage a.t least a.$ negative (cathodic) as that oX'iginal,ly esta'blished 
at tb.e Oegiml1ng or tlle T~el segment of the E-loS-I C\1X"Ve.. This 
volt8ge muGt be measured 1:1. e.ecord.eJ:1ce 'With Seetion IV of this e:ppend.1x. 

(5) A net l%oteetive eurrent trom the eleetro~ into,. the struct'UX'e 
curta.ee e.s messured bY' an earth c\lttent tecbn1que appl1ed 8:1:. j?redeter­
mined eta:'X'ent d.ischarge (anodie)pOilltt:. or tbe struet\lre. 

:s. Al'U:lintlm struet'UreS. 

(1) 

(2) 

Except as j;)rovided in subparagraphs (3) and (4) ot this paragraph,. 
a :n1n1mum negative (catbodie) 'Voltage sb.1:f't 01: 150 millivolts,. 
produced 'bY'the a'PPl1cation or protective C'UX'I'entoo Tb.e voltage shirt 
:nust be determ1%led 1n accordance with Sections II and rv ot this 
apj?e%ld1x. 

Exeept as provided. in su'b:peragrs:phs (3) a.nd (4) ot th13 paro,gra'Ph,. ~ 
m1n1m\Jm %legative (eathodic) polarization voltage sl:litt or 100 . 
m1ll1volts. ~3 :POlsriz.e.tion 'Voltage shirt must be Cl.eterm1:c.ed in 
aeeordauc:e with Seetion!l III a:c.d rv ot th1saj;)]?endix. 
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Notw1thstsnditlg the e.lterIlAtive m:tm.:::rum criteria. in s1lb;paragx'apbs (1) 
and (2) of: this :psx-agraph" IlJ .. um~.\ml" it' cathodically ;protected e.t 
voltages in exces.s of: 1.20 volts as. measured. 'With reterenee.to e. 
copper-cop;per :o\Jl1'e.te ha.l.t cell" in aceordance 'With Section rv of' this 
appendix, and. c~tl.$a.ted 'for the voltage (m) drop::; other than those 
8.CX'OC:; tbe struct'lJre-eleC'trolyte bound.B.ry" may s'l.l1"fer corroo1onresult1J:lg 
trom tbe buildup ot aJ.kaJ.i on the metal surt's.ee. A vol~e in excess 
ot 1.20 volts may not be uced unless prev101lO test results indicate no 
a:pp~cie.'ble corrosion will oee'lJr in the put.:tcw.ar enViro:nment. 

S1r.ee alumin\:lm m~ slJti:er trom corrocion under high pH. eondit10ns,. e:cd 
sinee application of: cathodic protection tends to increase the pH at the 
l:let8l. surf:8t!e, caretul 1nvestigat1011 or testi~ must. be made 'betore 
s.pplyiDg cathodic protection to stop :p1tt1Xlg. atta.ck one.l:u:m1num. 
structures in env1ro:cments 'W:1.th a nat\1X'e.l pH in excess or 8 •. 

C. Copper ctrue't\'lrec. 

A :lin1mum negative (cathodie) polarizat10n VOltage sh1t't or 100·· 
m11l1volts. 'rb.1s pol.e.r1za.tion volte.ge shitt must 'be determined 1:0. ac:cora.ance· 
'With Sections nI and IV of: this e.ppend1x:. 

D. }f..e'U!u.s 0: ditterent Nlodic :potent1sl.s. 

A Degative (ce:tb.od.1e) voltage .. meM'lJred :tn a.ecordanee ..... ith Sect10n IV 
ot th1s a:p:PeMix equal to tbe.t req~edtor the most anodic meteJ. in the 
syo:tem must be me.1nte.illed:. I"t amphoter:te struet\U'esore involved that could 
be e.am.aged by h1gb.. tJJ.kal1nity eovered by s\lbporagre.plls (3) and (4) ot 
parsgrs.ph B 0'C this seetiol'l" they must 'be elec:tr1e8.lly isolated 'W'1th 
insuls.t1Dg t'le.=.ges" or the- equ1ve.leJlt. 

II. IJlterpreta.t1on o"t voltage meeu:'l:lrement. 

Voltage (m) Qro:ps otber tb.o.rI. those across tbe 3truet'Ure-electrol;yte .. 
bo'Ulldary X!!'USt be eon:01dered "tor vs.l1d 1ntel":Pretation o"t the voltage measurement 
in :paragraph A(l) e.nd (2) s.nd paragra:ph :B(1) ot Sect10n I or this apl)eXld:tx. 

III. Deter::ll1ne.t1011 o"t pola.r1z.e.t1on voltage sb.U't. 

~e poler1ze.tioXl voltage shitt must be determined by 1nterru:pt1ng. the 
protective e~t 6:'ld mea.swillg the J;lolarizat:f.on dec~. Whell the e'1.lrrent: is 
1mtially' 1nterrupted" e.:o. 1moed1o.te voltage sh1tt oecu.:-s.. The ·volt.a.ge read::t:l:lg 
arter the !.::!led:tate sb.itt lIluct be used as the 'base reE.l.dillg trom wbicb.to 
me8.Sta"e pol."J.riZ8.tioJl decay il'l :pe..rsgX'a.pbs A(3)" B(2)". a.:c.d C o"t Section I ot this 
a~~:tx. . 
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IV. Reterence halt cells. 
'\', 

A. Except as ;proVided ill :parngra:phs :s s.nd c or this cect1on .. negative 
(ea.thod.1c) 'Voltage must 'be mea::\.'lX'ed between the struet\.'lX'e s\lrt'e.ee and. 0. 

sat\.'lX'ated ccp:;>er-eop:per cul:t:'o.:tel:ls.li" cell conte.ct~ the electrolyte~, 

:B.. O'tber sta:c.derd reteretlce b.sl.f' cells ~ 'be subst1t'Uted t'or tbe sat'UX'o.ted 
COl):per-eopper sw.tate hal:t' cell. Two commo~ used reterence· baJ.t' cell.s 
ere li:te<1 below aJ.o~ 'With the1%' voltage equivalent to - 0 .. 85 volt 6.$ 

retetted to a se.t'l.U"ated cop:per-cop:per sul:t.'e.te baJ.:r' cell: 

(1) Saturated KCl ceJ.omel bslt cell: - 0.78· volt. 

(2) SU'Ver-s11ver cblonde hsJ.t ceU usec1'1n sea'water: - 0 .. 80 volt .• ' 

C. In e.dd.1tion to the stcndard reterence ~ cells.,. :m alternate metal.lic 
mate:-iQ.l or struet\.'lX'e mtJ.Y 'be used 1:0. place o~ the satut"ated copper-
copper s'lll:rate halt cell it' its potential stability 15 assured'8.Dd it its 
vol't8ge eq'll1v81ent ret'erred to a sat'Urated copper-copper s1Jltate b.ol1" cell 
is established. 

\ . 
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~s ~ 192.607 AJID 192 .. 6:U(e) OF GENERAL ORDER NO.U2-C 

l. Section 192.607 is emetlded by rev1s1X1g tbe section head1rlg and 
yel"o.graph (1)),, &tXl by&d.d1ng I). :oev psre.er8)iih (e) at the end tbeX'eor, to read as 
~o~ows: . 

Sec. 192.607 Plan tor co%l!'imation or revision ot mex1mum 
allowable o,;perat1ng pressure. 

* * * .. * 
(b) Es.ch segment or p1pel1l:le that he.s. been determined 

under peragrapb. (a.) or this section to b&ve an eGta.b11shed 
meximum elJ.owa.b1e ope:rat1l:lg :pre:3s'U%"e pX'odue1~ 8. hoop stress 
that 1s not eommens'UX'ate 'With the elaso location ot the 
~gment ot p1;pe11lle e.tId that is touM to be in sat1sts.ctory 
eond1tion, muGt bAve the maximum allowa.ble opeX'at1ng,~ressure 
eol:t1rmed or revised in aeeord8llee with Sec. 192.6U. The 
eo:C1r.mat1on or revision must be eo=pleted not later than 
December 3l, 1974. 

(e) Each operator requ1red ~ eol:l!1rm or revise sn 
established m8X1mum allowable operating pressure UDder 
pa.ragr8.pll (b) ot tb.1s zeet10n shall, not later tb.e.n 
December 31, 1971, :Prepare a comprehellS1ve :pl4:o., 1nelud.1~ 
a. schedtJl.c, tor earryU:g out the con:f'1X'me.t1ons or revisions. 
Tee e~ebens1ve plan must also provide toX' eocf1rma.t1ons 
or rev1s1ons determined to be necessary under See. 192' .. 609~ 
to the extent that they are caused by eheJ:lgcs in class 
locations t.e.k1Dg plo.ee bet'ore J~ 1, 1973-

2.. Section 192.6U(e) 1& rev1sed to' X'ead. ~ t'oU<.?Vs: 

See. 192' .. 6u ghge in class loel'l.t10n: Con:r1X'm8.t1on or 
~s1on 0": !!l8.X1mum allCWMle operat1pg 'Pressure .. 

• 
* * * * * 

(e) Collt1rma.t1on ar revision or the me.x1.lWxn allova.ble 
operating p%'ess'Ul"e that is reCJ,'ll!:red as a result ot a study 
\mder Sec .. 192.609 must be completed. s.s tollows: 

(1) Co%lt'1n:le.t1on or rev1510n due to el:lo.tlges in class 
location thl!l.t OCC\1X' bd'0N> JuJ:y l, 1973, must 'be eom:pleted 
not later than December 31, 1974. 

(2) Co~~t1on or revision due to ebangee in e1ass 
loes.t1e>u tbe.t occur on or atter JuJ:y- 1, 1973,. must be 
comple~d within 18 months or the ebo.:lgein cl.s.ss location. 


