A o Lon o E - .t G b e -

LEAD INDUCTRIES ASSOCIATION, INC.

o3 MADIPON AVENUL

"W YONR, N, ¥, 10ULY
AL Ernung ~ 484 COPE 88
on seete

Auguet 2, 198

EURT.~Tic "Catheviie Protacticn
fop &z, O7f;° re Sir.~ture’

7o Mezoers of the Lead Industriesa Assoctation, Inc.:

We have citained ccries of the attached reprins cn lead alloy ancdes
used {n "Cathodic Protecticn far an Offstore Structure”, for dtstrituticn
10 mesbers of the chealcal conatructicn industry and others conterned
vith protectirg structures agalost corrcelon.

In sdditien, this reprint will be offered {n the “leed Litrery”
1isting in LEAD ragazine, vhich 13 sent to abcut 11,000 deslgn engireers
end alacst 2,000 chemical erglineers.

Meabers ray obtaln 25 coples of this repriat free of charge, and
larger guantitiecs at our cost of $10.00 per 100,

VYery truly yours, -

Gt t Do

=

[z
Aobert Iravis
i 3
Attachment
f ]
Yoor Aresdt wiin towet

e—rs e - e s e b e EA

- - A i 57 3 O MR T S S . BB oI GNP RISt - o Pt




© LEAD INDUSTRIES ASSOCIATION, inc

New Yorko NOYL

LIALTTET

@aii’waﬁim Pmﬁe@ﬁ@ﬁ

for an

Ditshore Structure

lead alloy anodes replace graphite

N

-~
\
QJ

\
-
\‘v/
[A s
AUNO T KALIS ¢ VY. ) padvete of
Toloaw Ustorrsy 04t g 1} w0 thomaqel
sogaeirnag pard Frevemdt buiphes @
19,4 otee wvadag tes 1oevs @ Mg
V ) e % e o Cleavel (o9

oses Corey Loadur w Fronguot s (honm
10l logosirmg Wreaes Yectme B

t0tma 9srl  Beter @it getdiatwey

(orhed pritecien. ond oeter reed

oent A aeotes o) MALL bo (wrmpothy

A ervtery roveres of e Mee Or
trans Seeton

A. € Hiller
and
D. A Lipps

Froomet Sutphes Compony
Svite Crover, {oncouey

SUMMARY

Describes grophite anode co
thodic protection yyrtem m
stelled ea o large ofhihore st
tvre wred m miniag of selfur
Grophite onoder m groundbeds
hod en mprersed Correntl irnm
rectitens Tha sprtem proved ve.
odequate becovie of damage
from boot anchory, estearee
tnkiag m the arca, aad durn.
cenes. Leod elloy erodes were
substituted. Thete were sy
pended trom the strecture w0
that they conld 8¢ pilled wp
dunng bod veother

DELHAT A LIPPY  mperwiredent of
rvringment vl Proapert lolpber o
Bt doeety (oadetTed s (veieims B
ot fooy beqrme moviond ohra 1gvcta
terrvimes poshiemy e A reletwd te
prodeties qad ihpmact of witer Me
n o preivore o Livrane Yiuty Yoo
gty vat ¢ 1) @ chemacol vagooer
ng 0od u ¢ member of AKRE

Bogu sl beeon MATIRISEA PREHITE IRIN VA d 8 S_ & pp B P 19 for

2 Madion e,

o7

N 2339.01

1 et

e —



LIA17768

@a’&hmﬁéc ED rotection

shore

for an

tructiure’

lead alloy anodes replace graphite

vl
\\HF\ r"ql'l \-;!‘Jml € ot

ity paroed to cetatna g thr waehie
argeet edlibnwr platferm st Gorandd
o lamasseara, 3t tedbmaed patucalhy,
4t the winsfs Larost e dldwee « 21he
rath pvdevtam wstem woun lo
tergiend o ctinen mae e b qeans
e el N Hewvmch gnetigatee wae

s od weathet s water c1en! toare
ws that the infoermstam cxmphd te (iven
to et ale pesdrriee Bina whe
wood bem aties] W b o the guvepret

What hae lova fiaref, 2ttt womhe
. etldene ha fruir vearn m that Ve
byt famd (daim ey redt cusranter v
sere {hee attude rusirs the ments
that leant 1o ther Coangdrie prives o
e ctldunr catfualc pridectum e
tesn frsum 2 tmirwed] grapdute srvale
weterm W 2 unprmhd [T
Suem.

Flivenry of the Styucture

Constew iany of the quain Wil dave
jRatlorm was tryun i 198\ un.
derwater wilfur hrw was land 1n 19
ard an cxtenon o the man pdate
forti wae wtn $02

Frewte | dums an aetial pledtos
craph of the stiweture,  eliading
peaver plant fining quarters, lelipant,
proatuctun jhatfocns, amd Mevdwater
platforin

The platfoem i located in %0 fert
of walee, wvrn nubee off shore fnwn
Cocana] bile, Lonmana The (vl ates
utaler (athodu preodectumt in apguons.

mateh T65 00 wpaare fect of whah
W) wiiate leet o e watet
e aral HBVUID) wite fevt o the
fvm) tewm the (oull toestteen

Haws) oes o asotal carrent tergoares
awrt of theer nailomge jer wpaaee
fiod tle stratore wmand! svipare 2
catbentu jmedtes bums svMe i copaalir o d
btarsier 271 amgn Ve craaind
wtnatgtemaral st at biee s jadisg
the tunl nee ard peditvaten of the
i tue teeajdatey 1 the watlry maw
wimik] swvtrae the fuient tryare
oot Ch the rdbhwt hate! cilnabrime
od 1l Couall tadtenny aral swarraws! beat
o e well copnjare it sanilel e te aw
suerent trapaienwnts Kathey theo at.
tenga tae halacar thae fartoses 31 wae
swenbt] that they wombl ity rewr
at-dlary

irvgn of Ovigmal Soviem

At the cartwt it warabrded that an
st esared curtent astem weonbd e
wataled 1 oatead of 4 galvars stem
Pl trawmcs were Best, Vhat an ale-
frate jemart snpqly woah! te avad
atde asal weownl, that contend of e
tett emtpait o matitan pievtne
postertials wemikd tor € avmer

T he numder of atunles to be iredd
wongdd atloedd a2 Svear Lde Thos womkl
s tvpdacenrnt lecanse ol
\)lb’r 'J")’ 1" ‘u,‘l' ‘l"‘h’ r“"'l“\r
Culirelinal 10 tiher Cavmt were cone
sk gemd destabide 1o pedine e e
ipements atal to have nuwe sataling

wn huch wimb Adthenagh ter e ma-
Brials metr 1ud sjevirad theve w2
jerferrrae b sinin otead of wie
tuumn finr wnrval teaaes 1 bnger
antwipatnd Lfe bycaer of swgerne
anng charartetintica, 2 wnaler
ke wal t3 highey guaer ofhe-
I ar Y

Enber than theee seaite stows ardd

gucferciars tle iy tevpatrtm et wan

the 055 cdt st v ater jeaential
Mung 4 ciggegaigge s salfate haif ool
& arrierrime

Imtallation of Syvtem

The rathunle  juvtrctim  dewrn,
whul was moegied fron e od the
catheatic uimtectuas comnpaners bule
thisg o6 the et s otjotated the
alene o

The merall Fum hawdent the
Mt ture antes wyetal peogets Fach
frreowvt momled hase e anesi wjeirate
tathen's  prdertios. wvoatemn e thpe
v, ruh o anterg cemdil] b retalled
wmwntately after that wetua of Hhe
Hatlors wavererted Nrpathes adds an.
12w o the W twr 2 e yewd! aferedd
full o partial cattinae gretes toe 0
the rent of la-lul' of s waterm

Taldr | sdemen thr divsoras of (-
thealie UYLty s Vg inte prowecte,
rcliber quantity sied gatinz,  and
oher pritinent infiemation
@ Beiinm o poper tobd fhechyamar of o

I obads F dvtmg Sevogm Lo oa VOT byy

S wters  prrwand w e PSA Aeeed § e

brrare Netemal Vvt ocet o (e meem Jo
wwrves Meseh IV 1% New Voob N Y

©




LIA17769

"'i\ A
_l
i
N
~r
" e o % Y
Pgoe } L antgoetas ol oPhhory Wovitert pud N mor witer (o100 Hip by oon (orbad
(0fy pretecied wtb dmgrewd (1emet 0 Pevdhie Peednt ® Prrectvde Tha Bwra prwd
anpdn-gentt God von (Deuged 10 wud ey Sridet bengraded teum Thy shea tere
rr Geads tobev o ol 1970 o enrey o cevcstiim taan baeres an dhiage wbah dbstreae] tua grea'e s
o
werht 2t 2l masternn ] m tevnever. Tt o atwbews arml i geratal ciene Tramare war estermane Tad with
it abemenst tev] tes w ater qoder tral thetelt cuttrg uge the Gl ladtom prarteal trpimrrrwrid of arewde tarta ther
oW 01 1 H% vidt with 3 crgqets IHis sematitews, thatkio i, wae ads Gfety lastwr s thr cnerall enstens
comger witate hall ced! av reiererar  VTIONAN tan b 1 o aaihe o e [odestiar
AL tlus e the wislesn wmoee e (N gamud mawe wiunn natute wae jutertiaiv oner thar vs tur pdathear
: v \ ; ) the pardawry ot tidwrrnen Coearad 1o
selrted eoniey by Hew ale e [rgeilar derpe wa Neatrm sme o amp e Corace
lhl\l an‘w \;\ seaen all thay .n-..kl Labosy atras ta the vty do e Lo Sjtemtey 1al, Hatrcane
et e Sae e tade gEenaie by bevd stmerad 0 er et the Carla v ivesnl 2 siigee o g1aee (0
e mtiale brvtewt Platlim oror od the usat e cathaslm puedecton, srvivim 1t
Tua | actan (herheded ges=lar fubine e . Meivals aral wates dlestevaed every 4
_ Phew twoe o time tevliedd any fah Faet
Cimnjisrray (2w to an shewid ) 4, st taries atas's wad sses thae .- "-(;Aﬂlﬂtl B curd e
eod Volomn the rral od Nagot. 1PP ) leater catden \comber wies. 00 Prete e Pl No .” .
Btowas eambrot ot two factiey had jectn) pauknt mas e sding o4 2 “;"'“ wav dbatinad Maeh Uel
bren oveshade! (ke wae the etfee dirunp oot off Frevjeat's Patloemn 70 fae coanpletely tamnd thae junt
ol the siimtuse
Nmrw od i systotiee wotr (dnweaeky
TABLE 1 —Division of Cothodic Protection System, ...t at s water bre whre
o< prtesd comwhit bl eitler woagird 1t
by "ol ts valde pralateas st cut Ve calde Jle
Larvacr b vates saatetim comild 1edt bae
t ppres € wrsvmi (amp) wy it ptel tecaime e pordwnn gerre
B + M Cog ta b Noguis o mve 29
Prodags "y Na o growpe Pronoe rod Rasod Doy wethine [.v..,--h. 1w ar eynbery that
e __:'::"': e PR ."L:_'L__ e danui-e wae smb neater, o the
1 ....:.4 [ A N 1oam » teann o oatle fodure or atask dam.
! Bt Ve 2 Waeror
‘ - L ] neiees » e
'ﬂﬂ\n!'-.’. 108 woens ”n .
: Effinny wore mmade 10 grpair the
: s SN P e v o " Vanemn tathentn [oder e ssalens oo
. bamen: : i ane n Prvender, 11 fhew o/Tiaety pneoant
oo Nas utomrrseu! by s the aneles sl
+ Pt s 1 e & [T serien [ caldrs were o connpie tely feaded
] [T [T 13 (LX) -
o e
MR DA " o» dan T Study of Lead Anodes
3 # et Pt 1 aw b .« . e ™ A othis e, anvestecation of boad
annndes desehged o Enclard i the
- B 7w otae Fits @ n 1 iea O P YIS ) “ 1
. carthy 190d) e wae started An artu e
S e ey
nin ey, ongliimn - X o St . tnsioinh —— i e "



el e
B, WS
b e o e -
- D o a ghraas - b
Y SRR
& staln ate!
"
peost hoaf Aoy l'hmu:. LRI P Nbes o (hone
. YR
Go jrrrdns g et W qeanstaituy  aagde e Vo aeed b .
K o dmcty odi- < bagrn NP ANy 111 Wl Ve swre bt
o od Ve rersemets +d [EETRTTE I MY T [E TV P ' goreltl kot sieab
e '4“{" sty o d e it by . foors b5 L4 b ave tover wwtaitd |
1n tweab o athuela D I AR R FT S S R R LA R
Vin, ared tas g vopennt o ‘,4 w4 N ot 1 N X PRI | et e b A e seee e vy
[PITARY BN PY ' RERTI M . X
fosema peagdute wae . R R LT L IR Clee et
bobatean ! con wonddd b ' o M ege N v el demst 4oayd i
L WoenjE e e patia ’-- termaies josa b wiye "- emb bevra ol st mreeln
IPTRE | . . P, Sone
cetr e catluade gois o tan 1 e b 12 s I cme id e
Com basterd b get e et svee ot od ) ' seweb an soimrabid ksl
teianita 2 te [PIRTRRN VIS P PRV ET oY o tadiar me et b a4 ajemten treatcd
- sl allotuds g eatos PR T R LT O 1) cont sd e o | sl bewnd b halt
- v . RSN Y
petarar atals anaatatt . UL S TRy the ALY cmantas grodotr vnteve
d sl FIPLERTN | beh mete Ararte
ol sracten ' vt join e vt nate b fnw
Vont Made cod ey Ropdame Gonghote 200000 et Aot bogasaat oA
Made with L rad By \owenden Anales ¢ oqrrabad sr Luw dmne arrele
be Jauany, @) o f0 Moav LY gywad « b el jdabwicm ate v
anwtry, 1Y el Dottt Vareho e e wtidat 3 pveadis vae to ot G whiivarr Taaks ot
. e - taaty
“iry 1% o u‘ bag bad sreod ere gl aval B g Semt b N uls e 22 Demat nerebs b
PN ‘ bl ; e b
o abead o e Ar meresun gt jdar e Basrwat graide Cvjerwie et wathoe b bave e,
: , town the (dattiam ben fevd P WP SR A i s oot Cunaad s stirstal of-
aleae the Goud * the L s areewn ' wvtadotons
i . l' iu;:..» Wt M) et prants “4;'!» b Wt bad alen atestes of the bl
walet bLar ! 1 eryn -
A frases) cm \t
[N PR L WA YOS R FY) eabs  awad e od tnr A hgragdote prownt a1 aleetu juident
whah Vgtrah dizmetrs | emals  areels v ouient | an seriare N aer qEratig jerquel nnt
ek by Vaoeh ol e budes aial Voo weaer t [IIPE IR N | VAT 2 padevtab taken i .1 th s
- a wree ot vidtr bowd sral an araeir baver e the pdath
- . . - P - ey
-.nr‘ weie Sa 4 galue ra)  tea 1ty od O Y I ey g, crevbo] the 1A Godt moine
o ety l"‘\ﬂ'nk with bl areale bie §ot arrgearar e experrawet Seeed tewt (d LWL
-t Sl "
PSSR voalatser Tl uatrh exjonvtnd b b apgwiag. Vov e oetalind rleetin s fdases hase
e trr gad jutabad fn by ok th wt e Pha coayuns realates! cer the = sty foe bt sead
bt pwhpeegnlone rope wath the a ctadets aceek beal & ~ ok le < the jlatberens Tl w il
e spmeallnd annd the §d i yuatesd ube ve aemebs e ind [erneiasih tok
nye w jdasta ) ube of Bae vears the efferticrsgsa o b o et
5 a1
Ihe amnb werr susjecsied | Adsamisgr of | e P s stems atlantn jurs
A . ] praw
l‘-‘nu Timerrs | oarul 2 aml 2 a: !' e b oA Ny tem
war arwuby mete tnnd 2 el d m] srmeh wasten: b
METITN | * b antn the v gewtant mh 2 b anerad Refrremen
" v et N 2 AUt andagrs ey the gragde et M
serstes 1 arvefvariory sl POPTYVEE L SRA A Cragee g, —d . b A e
Vet SN firgy o the gev e W] —e . Cigueoams Boa i .4.:: b o
edta ""'"" autput was oamia, 2ol sraulrs ate Cacwt ton vwotad G W (ARGl Sapondind -
1 . B . .o - -e -
PR ‘.:":wllll e he ated that 1oyt tes ediver v laut etad [l oAt bt ired i
* [0 - N - . . -
hegh b et “l"!“‘ FIET R TR T ? 1te vstrrn m a b b s :_'. Faboudyl o — "—-c.: a
jart oy cuttrnt swd. “ir tar moaladl b (A a2 § s aeem §agme "-' N o ‘."-"'-m
atal 2l €1 pirwr 1d lesey srests N AT A
Ihe fault ba il wimh san le b . -
Vo tee P wor frien t}
tlertr wa PYPPYSE | jeatimrn « (thee \s
. R R N 1AL e b of lawren
2tea ared T hang (A Lg arsbes sewe gl Prwtd . vod A 1 e -
g e sy a nutde o At T - A e
woer alevih st o L areak dead  MT ST gtrats wempd ent bl At T Pl ol feifmaes? ol
writee e Aot wan the jrw mjtitn] by g ot aMuoiws e P P8t foamams | ..
ol whrrvesanh jugh - 1 areatra aemd gre [T . - -
Py reh 1eadde  taidy od the bt Mre Mreeas. ' omed e § e T ave Cmonme P din
for vem } [ 12 1 mares arol siaclen Hoat ol bearvMnun i Pravin
I I ' 1€ a19 tu e )
1hategrs w probicuw, two s srabreveator wdu - ¥ bt P
Lal re . o
W r ek A Loneh ol 3 Reemety of peunt ) Pl Siandl tosgibihey S Spbrdieg
b W st . of the sraabs FU O e-e 7 o0 tme
wnde stoabr war skl can le mad o Ah i L L = M.
Hateaw arvwbe abebedd 0 o a hutrw are —— Tre= 1 e PR
s \‘. watfser gira bn (11 eaterv ], taaed weat) o dle T e VY P el Aot
No 20 heade ‘ catlet n punace Fout Ameto: Pocmey boubea & e
wrung abug e s *' l;“r wa 6 Helwr surrent denernt W .r"‘- vl rotlin wti fe M
i fan 1ee an PP, -
walkwar, sl ranh ol the Foerr hir ate antwijuate 4 " P oRiaperiingratnd il - e
R R atenk bad war i Yhawh bal guatesf froeny e b Ao Bt it B
e g g nl are D B L
wjeroon, fenot of arenbe with & fine ateel gr abr cemngeates]  Wee U reee e Ve N~
by Mhamh yragd gromegung of Larah pre Loar e i vt ’p-..'_..' o [N
YEe . W phute arwaire At 1) e T ey Briuttadin
- - —— P ve &
e v ravbme J79 -
r Foue
Fred ot ot
T Tt——
P
il

LIAL7T70

e s




