
' 
_D. 

r ,.,sented to th, , 
(': . · nal.'A.eaoc1 tion ot 
0 
a~ > Fllg1n re on 

~ebJ.'"UAh 12, 1954 
Br A. R Murdieon 

EXPIRIEROES IN CORROOION CONTROL 

OH A PRODUCTS PIPE LINE 

TM subject of Corroeion., or loss or iron and Jteel and 

other metal pi-oducts clue to electro-~hemical aotion is or vital inttrt.t 

to eve?"70fte. Thi• lose on a continent - wide baa1a runs into billion• 

o! dollars annually-. Th• theoretical an'1 technical aepeot, ot corroeim 

a.rd ita cont.rel have been covered 1n IWl1' exoell,nt. paper.. 'Ibis 

af\emoon I wieh to deal. 1n an informal manner with ecme experiences 

and. practical. aspects ot corn>sioti control., on one particular type ot 

plant eubject to its evil1 • namel.7, the refined producte pipe line. 

The Sarnia Products Pipe Line consists of about 188 milee 

ci 12 and 10 inch pipe am about 12 miles ot 6 inch spur line. Since a 

jor part or n very l&r ge inv eotment wn11 to be put in the ground., cathodic 

protection ot t.he line was included in t..he design .from the outset. 

ReTiewing veey briof'l;y for a moment., the principle• ot 

corrosion protection by •ane ot cathodic protection, n recall that 

the corro ion or ruat.ing of eteel or iron ie an elect:ro-chemical process. 

In thie proceee we ha" a chmca.1 action accompanied by the tlov or an 

electric current. Thie current ie w,~ thOlJ8ht ot ae the ao called 

dil"ect cun-ent. and bT the standard convention f'lowe 1"rom the anode thro 

the el. ctrolyte to th e cathode. It ie vb-ere the current leavee the anode 

and enter • the electrolyte that corrosion occurs, except in a few special 

c&aea. In th e cathodic protection technique the structure to be protect ed 

s.. torc ed into b ing th e cathom b)" Ill! ani, or externall::r appli ed pot enti al a, 

thus t rancsf erring th e corrosion to eome expendab1e etru .ctur e 1,tiJ.cb i • !ore 

u. \nto being the anode. All cathodic prot ecti on sys t ems wor k oo t.Jii o prtncipl.e . 
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!be IIIDUDt of current required to toroe tb• pipe or other 

structure into beha.11.nc •• a cathode 11 a function of UD7 vari.abl••• ho 

•t th• IIOe\ iaport,ant are t.h• re11i1tirlt7 or reeiltence per unit YOlwu of 

the IOU, and the d.1gree ot lneul.ation between the structUN and the soil. 

Bt aona1derine otuu law, it cant>. aeen that the better th• 

inaulation bet.wen t.he pipe and t.he eoil, the lea, current that will be 

nquiNd to attain an adequat• pipe to 90il potential. Thi• brinp u to 

\he nbject of pipe ooat1n&. OUr Sarn1a Product• pipe line 1• wrapJ*l and 

ooatecl throughout its length. Thi• ooatSnc Ocmaieta ot a lq9r ot ooal tar, 

eaewl a.pplied hot to a depth or abcNt ,;,2• into vbich 11 wrapped a lib,.. 

&la•• ch••clot.b-lik• •t tor tenail• at.nngth. A lay-er ot felt, paper 1• 

\he a.ppl.iad crnr the coatin&, u protection against d-.• while the pl,e 

1a being la1d. am clllring am. atter the b&cktUling opmoaticn. The coat.inc 

1a checked tor 1nwlat1on l.Mk• by Manti ot a •Holidq" d.teotor or JHp. 

Thia little instrument applies hi gh voltage pulses e.cros• the coat~ and 

vill. det.eot. eTen tJ.D7 pinhole• in the coating. The wltage applied i• 

abcNt, 10 0, but. the pu.l.N width 1• mna.ll e o ug.'1 eo that there i• DOt 

mough tlllera t.o burn or damage th• ooat..ing. 

W• naw h&'ft about. 200 ldl.ee ot very valuable RNl pipe 

Wl'iecl 1n th• ground vith a coat.ing vbiab 1• u perfect u can be Md• at 

t.tw pl"eNllt. U... en. llicbt. lllODder vh7 w need bother with arJ7 turtber 

~on. Cond.der tor a .,..nt a ftr'T ...ii bol• 1l\ the ooatiq. 

Und.er oert.ain oonditione tld• port.ion of the pipe 11&.Y be M1bject to a pote

Ual. such a• to oanae cur1W1t• t.o tiov O\lt. into the 110il eleot.rol.yt,e • 

thh bole in tJw coat.inc. the ..all area ot pipe under the bol.e will M 

\he anod.e ed rapi.d corroaion w1ll ~ pl.ace at th!.• one point. 'ftle 

actU&l. l.ou of ...t.al will be -11, but it t.akH onl7 a TU'T ...U. bole 

\o make a a1.&e b1 l.uk 1n web a pipe line. 
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for th• abne rtUOll9, we belitft that the belt •1-'l• 

ill t.h• long rm la a pipe wt~•• aoo4 a ooa\lq a, poaaibl.e, toll.on4 

bJ a qlMll&tio appl.ioa\loa ot oathodi.o ,rot•oUcD· Wit.ha aooct ooa\.tq, 

one O\ll"Nllt aovo• oan protect; &bolt\ 30 t.• 40 1111•• ot pipe• Ill Ont.u-1• 

•N eleot.n.t powr 1a nad.UJ aY&ll&bl•, tlat obriou• ohoic• ot a current 

.. urce la & a•]l Nleni\111 rectititr. HaflDI deoiclN. C'a the CllU'ND~ .. llJ'M, 

t,vo probln8 r, e1n .. - the aiH ot th• GVNnt •ouroe and the nlJlllb•r -4 

d18t.ribuU.011 along th• pipe 11.M, "1th perh&Pf the \bird problea ot tbe 

\n,e of structure to UH as • apode at. MCh l"•o\itier .S.\•. 

As we pointed out, before ti. UIOIIDt ot ourrent, anct \hen

ton, th• ratin& ot th• reotit1er, l• • tunotion ot the ooaUnc and the 

eoil re11.8ti'fi.t7. Aocordin&l-7, a prel1m1Mr7 1NrV•7 wu oarri84 Ou\ 1n 

th• ear~ p1.&nn1.q •ta&•• to MIIPl• the soil reaiatirlt7 at Yariou point• 

el.on& the line. At. thi.• point, w enter 11PQD th• pre.ctioal a•peote ot 

corro•1on control• barbed. ~ teneea, n\ boot•, irate t&r1111r• and their 

legendarT daughten, broken aut.omobU. •priJI&•, etc. One ot our lllllbeN 

here prennt helped OUT'J' out nch ot this pr•ll.minarJ" work and will bear 

• wt on .,. ot tb•• a:14tl1pt•, I am .... 

llow h&Yin& obtained a tairly- cOllplete en ot •uuremnta, 

and anaed with, .. clll"ft• of p1.,. oo..un& pertol"ll&nce under n.riou 

conditiou, w wre able to Mk• a reUCJIIAbl.T &00\Q'&te caloul&\1.on ot 

ourrent ~t.8 1111cl OUl"Nllt. 1ouro• 8J>&Cin&• uter appl.JS.na a a••rou 
aatet7 factor tor ooaUnc deter1oratlon and th• prob&bllit.7 t.ba\ panllel 

•truotun• wuld efta\\l&l.17 be bended to our pipe, w 1tan4ardiled ca 10 

•pen, 2, TOlt Nl.1111• rectitien, wi\h a tap ld.jQtlimt. f'or reot1tutt 

naak input TOltage and theNtore ournnt Olltpat. The required mmber ot 

•uoh unit• vu •till 1CIMWhat. Mbulou1, since t.hl pipe wu not yw\ 1D ~ 

ground. 
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Xn ofd.•~ \o ff.4111\ate anal,-i1 IDd test ot ov cathodi&t 

proteott.,ca eq,uli-a,, • dtoicltcl \o lnltall t••t lfad• at cm11111• tnterftl• 

al.one tb• u.. .. 'ftl•H lea41 OOlllilt ,Of 18 t.ne '1'W lf.fn, ,. •• t. INWIN t.o 

tht pipe aD4 b""P\ 11P to a ••Jl ,...\herproot tend.n&l box tor..., ao•••• 

4\ o.JVJ.n point, \w ten 1Aa41 ..... ine\alled, VS.th tJi• point• ot ooan••· 
\l.Clll &bou\ 1501 a,-.n t.o pend.\ •alm'wn\ ot tbl direnia11 IDd. eapi t.urie 

ot ovrtra\1 • tbe pipe. 

PollMdn1 \be iu\al l•i.on ot the WR 1-a41, . anotur lllfft1' 

,,.. pertol'llll4. Tbl• tiae p1JJI tt aoil po\ent,1&11 at nriou ~· wre 

.... uncl, and. ua at'*1aiion nm Re pl.ot,ted troa *" re911lt.a. Thi• 

eune vu a 'f&].uable aid :ln deciding the n11111Ni-and loc&\'°8 ot th• 

Ncs\itl•n. Inepeotioa ot t.b• Oll'l'ff 1nd1oaied tut reotit1en ...U be 

apUecl ~ al.GIii the liu at. apJ)l'Oldlla~ ,0 mile 1Atenal.1. I\ \Jiu 

bepn "° look u U w would reqaire Id.a reot1t1er a1te•, eaoh unit. oner. 

la& a NOUOD ot UM 15 Jdl.e• each aide ot the a1te-

Tb8 oheioe ot th• not.Ui•r •it.ea vu tu t1.na1 pro~ 

(we t.llcN&bt). 81x point• wen tint mukecl • tbe up at. equl internla 

al.OD& ti. line. A t1,el4 tri.p WU t.h4m llllde ml ~ 1eaeral UN U'Olllld 

eacb poln\ w. in•J)Mt,94 tad••• tor 

(1) AyatJabUU,7 ot ~ 
(2) Ooocl road 800 ... 
(3) Soil ~iTit.7 
(4) ~ propert.7 rigb~l-1fllT 

Tm &ot.ual N90lution ot the aboft taot.ora proyecl JIOl'e 

d1tt1cult. than orae lligbt at. .n.m iuciM• ADiJ'GM tuUSar wi\h cntui.0•1 

aS.oroad• mova t.h&t t.bl7 are not, laicl out in a ftl"J' lo1ioal anner. In 

.... _. •• tb• point• en tJae up hacl to lM IIONCl ean or WM\ u auob u 

10 llilN ill oJICl.- to 1-' a 111.t• tha\ h..t a reuonabl.7 1ood rou. md 

an1) a'bl.e powr. 
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Ia NII ... ,, tht ideal looatl<lll frca the a'Mndpdnt ot low ltil Nda

\i.'Wi\F wn lnacoe,lllbl•, bid • J'01fff, or ntteriecl treoa both Mladl••• The 

ellolee W&1 thua a oGlllpl'Clld.A, -.d ala loeaU.~ wN ehoNn lddeb •••••d 
UOl1\ the bel\ , e4w tbe ~••• The ... a1M9 WN inapNW wlt.ia 

• e,- t.owu4a \he tutal.la\1all et tbe p'01Dll beda, ta_...., •abl• 
t.Nnabe• and t.hl amount et prePff'7 t0/1' Wblcb lt. Wllld IMt ..... ..., lo 

ob\&in an aura ·nt.. 

Pnlild.nar, anrt.urea wn tb• Mlle to tu 1-downen 

t.llftlWNI, ancl tad.a. lff•• te be a •• ea11 &h\etdac ~t 1, le 

"IT bal'll to OGlldnol a f&ftllr ·tut, e1Nt.r1• appara\U h • neoe••aril.7 

l.et.h&l. il8o w roun4 \bat. at, wot ou pet looatlau, . 111,.-. ml•• 
tl"Cll uqwboe, th• lan4 .. Yalw.d llk• gol&t .. a large indut.rlal ~ 

111111\ Id.\•, and• et.l'u\11N, ~ • Ol.bffld.N, •Ollld w eNnN en 

l\. Bowvv, v1\h oonaiderable raarranc-•, llllrinl ot looaM.ou UIIII 

rel.oc&Uon or poun4 "'8 1 • -.. tlvl 1~ -1.a ·to obtun tbe ... ...,., 

•na1nt.a. !1111 l.oea\ial ot tftJ7 .S.t..• wld.ell w bad ort,SvU7 decided 

11.poD vu 41.tteftlllt, IN\ m t.aa. -.i. \lie.,._~'- M ·~. 

A\ tll1a pain l llillat. -'1• t.ba\ w W dM1cle4 W ue 

10 papbite ana4N to, -1l pocm4 Wt Uae• WN to N loeated .__ ,OO• 

fl'OII Ua• 14,.11e a1a11en.t ~ wl~ 1J' .«stna, a.oh rod .-,141" 

-'"4 ln a bale--' 10" t.a •t, .... 1114 u• dNp vltla oD1ka ...... • 

---- gnmale baektUl, '° iMNaN Mae eft..Uft &Na ot tile ..... ... 

\bu re-1.\ ta 1-, Ute -. 1w ad.n'4unN. I\ wu alllO deoidecl that 

\bl llol.ea 1PM1ld • -4• b7 ••• •ta pc,1119• dri.'fWl a.-. The pou.a ., .. 

vwl4 be OG11DMM4 '° t.tae reoU.n.w "7 - et a H 1V o.w.. Id.Ila •..w. 
\ld.6 lnnlatS.oa, and the ....u.t1.el' Wflll.d N NIU&A\cld Y \be...,.,,_ 
vl\11 a ebd Jap eable. 
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Oone\noUon 1\ut.d a\ tb• Band.a ad in th• ll14lt ot a 

"11n4Sng rain1"1'1a, ID.d cloe• on th• heel.a ot th• cli9UttoU tornado. 

hffnl li.rg• 1,-ot d.ebl':11, uona \heN th• twined reaw ot a,.,. 
WintwSl·J wen .,,.94 to-. 11.d• to allow th• backhoe operator \e -pln• 
hl• I\~. Thi tun 1nn&Uation .. ICIIP1.te4 to the ben kxt.bclok 

ll\amard1, howt,er, ml MUUNMDt1 1ndioat.ed a .. .., 1&t.utaow17 Jolt• 

Th• tint job w.e \he mep\1.on which prowl the nl.a u 

thq AJ'. On the nu\ .S.te w •oounteNd th• olAl p,ao\loal a1.peot aaain• 

Th1• ts.. lt appeared in tw toru - Cln8 wu ·•114 rock at about IOU" t..t, 

am th• ot.b•r waa \b8 lUldowner'• wife at. abolat 212 agree,. 

u a nnlt. ot t.h ... t.wo union ... T&ft&blee, it app••ecl. 

that.a 

(A) We wlWl baw to N'ri.M ov teclmi.que of wrt1oal llbDCI• p11oe

.. , and 

(B) Ve lfllWl baTe to•-.• t.e •nftgunU.oo ot qr 1NU14 lMd or 

N auecl for -ua ott ow pre&rftDp4 eu1ar11t,. 

~. 10 venahlt the 1-ngtb ot • U&e4• wer. Jllde 

w1\b & bukhoe and a e•Jler tl'ellOh about a tool d•p _. Mde 1n the aaln 

trenoh. Tb1a ...U \NDch w.e ftl J 94 abou\ ult _,. w1 t.b ov'-1 b&oktUl 

e4 the anode laid SA p\aoew BaaktUl WU tmn pl&Nd '-t & dep\h ot &Na 

a toot abcml t.M anode an:S tbe nuinder ot the trench waa filled WUJa 

el.ND graftl. !hi oGllpl..eMd &ND4 bed-..._., aa'liatuto17 11111 \he•
teGhniqu waa ued • Nftral ot.ll•r al\u 11MN Nok OOndltloaa 11114• D 

Sllpo••il»le to inatall the nl'Uoal \n,e ot Nd. 

~ _. otber lo•tJ.on w lllOOIID\eNd a aeadiU.m tba\ ... 

• ~ .... clitfloul\ t. Oftl"OOIIII \ban \he rock. Thi• .. q,d..ok ... UOd, 

~ thrN feet. below th• IU"f&N. TM ir-NnO• ot the •t.v,, ••d llll4e \be 

yal.1111 ot the ovbon backt1ll rather dOllbtN, and 1n u .. .a .......... oa.. the anod., 
Wff iMt,alled wi\llout. tJw pcMlen4 Oarbon. 'ftle OC111plete4 1*1, proftd. 
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._U.ataot.017, but, w antioip&t,• • much ere rapid detvloratlon ot tht 

&raphite anode,. 

1Q.a lltarted .tro• the S&m1& 111d, and th• rectitien wN turned cci, cne 

b7 one, and epot ch•ck• were made ot pipe to eoil potential, and t.be 

t-ectitiera wre adjusted to giw a ll1n1mula of 8,0 ,dllSTOl\1 u •UUN4 vi\h 

• bridae YOl.tmeter and a oopper Rlpbatt .i.euode. 

A point to point 9UM'97 va, tbm perl'onMHI, with a pipe to 

.oil r•acUng ad• rte"t'T mil•. Proa th1• intormatlon, a cum o~ pipe to 

aoil potential on a pi~• mileage hue vu prep&Nc:l. Thi• CUrff •• 

nrprle1ngl7 unitol'll, "1th ~ent4.al.l averaging about a wlt with 

rectitier c.-urrent 01i1tpu\a awracina l••• \han 2 •pen,. Tb-renlt.• 

ahow that. prel.1:e1Ml7 ,nrffJ9, m.1 good in1Ual ~ 1)&78 dividfffldl, 

eT811 though plana _,. be IIOllfthat uple\ bJ' untore-n ttel.4 condit.iou. 

'1be low reoW1er current• -1.eo "rn \o ahow that a good coating job le 

wJ.l wori,h the inTeetaent, •ln• 1\ recluoe1 t,o a Jdnimum th• ob.ance of 

1nt..rtering "1 \h other burled st.ructv.•, and cut• dolllD on eper~ing 

power oon•. 

Th• lower Don Valle7 port.lon ot our Product• Pipe Liu lau 

not aa ,..t been tho~ checked, and \be Pl'Ot,ec\ion technique hat ao\ 

_.n d,o1de4 upon. H<JWeftl", d• to the caaplez UT&ngement ot wdwpWnd 

plaDt in tbla &rM, 1t appean tbat ~rbapa the belt eolu\ian llRl4 -

_,,,.111um a<Mk w. pl&oed at inteffal.1. Thl• wul4 giw eoo4 protN\lca, 

t,nd wou.14 caut• U.t.tl• or no inwrtaenoe with oth•• D\ll't..d nru.oturta. 

in clotlnc, I ml&ht •ar that w ot ov · CN&ttat Pl'Obl•• · 

1n th• co,roalon field 1• the proteotlon et the burled ptpe and conduit, 
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" ' ' Ol&I' P\Ullp ltat1ona and t•l"llinal,. Thia 1, a ditticu\ one 111lee all th• 

•qld.Jllent ii Pe>und.ecl to b&n1c1 ot oopper ll'OQDd J'Oda. V. &N wrkinc 

to~ a eati1tan017 IOl.ut.ioa to th11 probl• •ino• w know traa 1ntpeot.1oa 

that 1011e ot our pl.ant 11 alreldy being aubjected to MNP• cort0slon. 

AHif/ah 

April 6/54. 


