The Offshore Corrosion Assessment Training course is a
five-day intensive program addressing the elements of in-
service inspection and maintenance planning for fixed
offshore structures. The course also addresses the
Minerals Management Services (MMS) A-B-C facility
evaluation grading system requirements for Level |
inspection reporting. NACE is recognized as an Authorized
Provider of Continuing Education Units by the International
Association for Continuing Education and Training (IACET).
To receive CEUs, participants are required to be engaged
in the entire course and successfully pass the final exam. At

the conclusion of the course you will be asked to complete
a course evaluation. 5DAYS CLASSROOM COURSE

8.00TO 17.00

PRICE MEMBER. 2210 EUROS Efekyi WYV Gye) 335 K0} )]e) e i I
PRICE NO MEMBER. 2370 EUROS. IPaeERIs Langreo S/N, Torrelodones

The hotel is included in the Price. The lunch is
included in the Price. DEL 24 al 28 de Octubre 2016
AUTHORIZED
NACE is recognized as an Authorized Provider of Continuing
D Education Units by the International Association for Continuing
A Education and Training (IACET). To receive CEUs, participants are

required to be engaged in the entire course and successfully pass
SO SC A NBE RIS | the final exam. At the conclusion of the course you will be asked to

complete a course evaluation

OCAT Technician

“,NACE | *, NACE

i

‘F ; )
S ] 7>
% J
h = 3 4 TEDR -
~ T T . ~ INTERNATIONAL In orr




EUROPEA DE INGENIEROS EN
CORROSION SAL, Empresa lider en el
campo de la corrosiéon y la proteccion
catédica. Calle Riga n°2, Poligono
industrial Las Rozas de Madrid. 28232
Las rozas de Madrid.

Persona de contacto: Juan Setien del
Valle. 695387465

j.setien@hotmail.com, j.setien@incorr.com

WWW.NACEESPANAFORMACION.WORDPRESS.COM 3



NNNNNNNNNNNNN

Offshore Corrosion
Assessment Training




‘egg ¥

..Ql‘.."

"
%

@
QQ.

“NACE

INTERNATIONAL

Offshore Corrosion Assessment Training

Table of Contents

Chapter 1—Introduction

THO COLIISE e s o s e i e ot 1
Audience (Wha Should Atend): ......caiunmusimmasmmnmswsnimsssssisismmrissss 2
PREPEEIUMBIIEISE. . . . csinmsismm it e A S S 2
Longiand SChotile ... o bt sl e i s 2
NelelanEaelaale e e e e S 4
CIRIGCIIVES. oo oo st s i s o s s e 4
O AT CE VOV <o v RS B SRR VR 5
LECtUre SECHONS ......ooeeeieeeeereee et 5
T CaAM EXOICISES 2ui i st i na s i vt e s i st ity 5
e O e e 5
XA A OIS s e e o s P e s e 5
VDTN G OINS oot e s A A R 6
Team FOrmation EXErCiSe .........cooveriiriienieerieeees e 6
ISPEBEON ot e bt i e ettt i s s s st 6
NERNocaas inepECHEN . - e R 7§
NS ervice IS PEBON . oo e T T A R 9
ISR OIS SIUPUONICIEISH FOIEN s e A 10
DT = 141 11

Chapter 2—O0il Platforms/Rigs and Equipment

CNIOCTRNIIS . s R A R 1
1[0 o (U T (1o o RS 1
Various Types of Oil Platforms/Rigs and Equipment ...........cccooovvirvevencencenninnnen. 1
EDtad PIalaI: = e e s e e e e s 3
O T OWEY oo T e T R T R R TR 4
S ACHERID LY OV BRI s s e 6
Semi-submersible Platform ...t 6
EIIISHIR oot ittt it sias v e s Ses as e  Sa e 8
FR- g o i oe § 20010 g | e e B RS A OO LI RSO SR O oLt 5 9
SRAY Pl Al e R A 9

Offshore Corrosion Assessment Training
© NACE International, 2011
September 2011



Floating Produelom SYSIOmS: ..o s 1
S 12

Chapter 3—Corrosion and Corrosion Control

D G N8 o B e 1
O] 101 0] | e 1
N O S0 P T DG B oo N S M R 2
Corrosion as an Electrochemical ProCeSss ........ccuvvvveeicevecesesssesssesesesessssessens 3
TheiGorrosion Cell = a e s st R St s e sy 3
AN O s s B e R e S S 5
AR oo o B R B T T ST P B 6
Relum Pathy (Metalllc PaWaY). ..o 6
BIOCIOMIIER oo e e e 6
O UMVITTT AN i e R e T S e G S ROV 7
Comosian-af Steal Shuctires ONShors st 9
COMOSION RalO8 o o o s s o o s D T R T S e s 10
The OffShore ENVIFONMENL.........coveeiiecieece s sre e sns s 12
Aflac of DesIOmon COMNAS. .....ccioiiissiiininsiiimsiimemasaisisas sissanasita 14
BTOChON SUDSIEIEN. .o vl dhatstavan i St s o st 16
TDEROl COMBBION ..ot s S iy 17
CANBEA COPTOSIONT 55700005 00805 s TR T e TR e 17
Localized COmmOSION.......ccvivriiriiieesesesre e ssesenas 1%
RN COMOBION oo e e 17
OGO I PO O it it s e s b e S e 19
SNl CANEE: OF GO SO s S S e e sy 19
ERecRORCAmBIIN oo annsmnrs ma nsas ne e n 20
372 RO — 20
BoSt i v e e e e e e 22
EnvironmentaliBrotection:: s s S G Gy 22
Conusion Centiel - cnnmee sopanm e v e magraes L e IR S SR 22
B T 23
CorroSion INNIDILOIS .....ccueeeirieeiisrcicei e r e eras 23
Natarl Salacton it sl it o suiil it 23
CathodicProteclonm SYRIOMS . b i e b bttt 25
Prolsciiva-Coating SYSIBMS «uu s snmps sanmiy s s o 25
Oplash 2o SUSIOME . e e 26
Alteration of the EnVIronment...........ccccevcieiiincisssssss s 26
Canosion Conol Pragrams .o .our sl a il s il s st il oo, 26
RO R O S 29
NACE Standard SP0176

Offshore Corrosion Assessment Training
© NACE International, 2011
September 2011



Chapter 4—Protective Coatings

OB OCUIVIONS .m0 R SR S 1
Coating DefiNitioN........cceiiieiececee e 1
Liquid-Applled CaallNgs: oo connbecmaudiobans o et o 1
Dozl BT, g SRR PR LSRN (UL PSRRI S R AL e T sl 1
GlassHicatlon of Coalgs v i i e s 2
K O TN O PV OYEIIVES) oot 3
PIGMENL ... e 4
NBANCIO - oo iosiiisitunin e nit vt R e AR b S S R e S e ach 5
IR EIR o 0 Pt e e s e S S S e 5

SO s oo R S S SRSt 5

N T T VRO AT VI mmogs (A B G A 6
MIOEES T RMECHONY . o e 74
BAITIOF Shiiuitcsesinain s i e e S e e S e s o e OV S S s Ao 7
DN e e e e s 8
SACNRCIAL oo s e o A S b s R 10
common.Coatings i CNSNOTS INAUSIRE. ««xsxwssssmsmmmismsmss s 11
Maintenance of Coating Systems .........cccocviririrere s 12
GOANG DIaTOets .o mtieio it o e iSRS e R i 14
Application-related Delaels .o v sniau i 14
Nearmal-Aang Daleets . e o o 18
Externally Caused Defects.........ccoeverieeiereececeee e 20

Chapter 5—Splash Zone Systems

CIBECIINES oo e e e e e e o 1
=3, 5 Wi HE ] 112 5 SO U 1
PSR EORGOORIORION . 1
Common Maintenance Systems in the Offshore Industry ..........ccceveveieniiiiinnns 2
Conventional Coatifs: . conus e s oompems s o cormpe nes s S 3
Undenwator-curing EpOXY IHGE). «.oonsnmnsmunannamemms s ns 3
Underwater-curing Epoxy Composites (UCEC) ........cccovvrrcerncernneresenens 3
Unidirectional Comiposile SYSIaMB........uu it siiiibaiss 4
Wa-Based Composites WBEG) ... s St 4
Sllicong Geal-Based Composiies: ..o snminmssnnais comape 4
Cancrole CompostaSUSIOmM (GG) .commmrmamsns s e 4
Alloy Sheathing ......ccceeueeeiirececececeres e sre e e nnens 4
Hlanited Raplacement’.... v vt it ol sl dovr ot sai: 5

Chapter 6—Cathodic Protection

(0071 (1= OO 1
INtrOQUGHON ;. 52 s rnsitl s s rsaatl s sabiied Sl oot sttt s st s s sl e 1
CathodiciProtection™: =i itsu Lok hebdau kool hdubaies b sl Mdubtien s oo S i iy 2

Offshore Corrosion Assessment Training
© NACE International, 2011
September 2011



D et INIION; 3 e S e s 2t s R et 1 3

How Catiodic Protection WIoHKS -«oassmmmmmmmismimsnag 4
AN NOGIC POl O GO OSBRSS .. sswsucmisussass s s e iR ms s 6
GalvaniC SYSIEMS ......c.cocvuriieererere e 6
Impressed Cument SYslems:.- ..ot b ot it 8
Factors Impacting Cathodic Protection Systems...........cccccovvreierernceceseseseenene, 9
Potential Mesaurement ..oyt sns ssare, 10
NN TR O SOIIFCOS vmvnssioiss s v a3 R 12

Chapter 7—Study Guide Questions

Chapter 8—Regulatory Guidelines

DBIEEINEE o s e e 1
FOAOREl REGUIBHIONS .. oot o e o i S it e B S ek e 1
BoaE L arel NS HaCIONS, e s e e S e e 1

REDOHING o s s sesh et e 2
BSSE Inspection Role in Corrosion Protection Systems..........ccccvvvvvccnininennnnen 2
RORIREOROGONOS e e s e 4

Chapter 9—Corrosion Prevention Maintenance Programs

OO oo o s s e e s 1
RUIORHCHONE - e s s s s 1
MaInteRance PIIOSOPINN. ..ot it st ot s bt Ses s iooivint 2
PROara Gaals ana O Dle NS o s T s 3
CIAING SUBIBIME o e e e o s e 3
Industry Assessment Reference Standards..........ccooveeevrnnevennnnesesenensesenens 8

GOF0 SINIBREIE. o 8

1SC Stalndarde. s i b i b s R s S il s 10

A TR S A0 s e sy e S Som i e S e s Sor 11
FaC BIEAKOOIMY e o e e e s prsom i e e e 12
2T L1 OO U S OGP ORI 15

Chapter 10—Facility Breakdown

OBIAEING oo s e e 1
L[ R Uy O VU OUS R 1
DUt ot ssusith et ol et sl s orill ok o 1

Chapter 11—Data Collection & Management Systems

ODJECHVES ...t e 1
Gallaction SYSIBMIE .ol msil sttt o b s s ey 1
Elesirenic B ata Colle oo i o e e e S 8

Offshore Corrosion Assessment Training
© NACE International, 2011
September 2011



Coated Surface Area Data CollECHON .......eeeveeeeeeee et eeeeeee s 8

KMaterals ang EQUIBIEHE oo e e 9
VT VAN i S R S G A 10
L= TSSOSO 10
BRGIES .o ittt bt et e e e e 11
BON B A EUBISY . e e e 1
[ T 12
DM vt A A RN R B 12
Cubic Space CONCEPL .......cccourrrreeirerrrtreesere s enenns 13
ONOTRANG NOIAHONS .-ttt et it Sebmsn s S st S swea s 14
EIEE RIARBOMIGRIE e e e e 14
Hardeony SYSIemif ... o enmasun s s s gy 15
Dalabase & SPreadsNeels .. ... sssssumissssiisessusissssansisisssivssisissi 15
SOTINEED SUSIOMNE - oo oo e e 16
Web-Based SYStoms. ... naitiniinai i s i 16
OIIRAIN s e st S s e i e s 17

Chapter 12—Corrosion Protection Systems Evaluation

O I i R R B R RSB s iRl 1
IR GO e e e e e R 1
EMEIONeY s e s s s e e e 2
B LN N e o i e e s R 2
PNCRHTEEN e o i S e s e 2
BB e o e e e A B A e A S e 9
Evaitetion EINOSeni s ons s ommps mes copmpenas s crmipnns S o nes .o s 4
Befinntion of Visual MSPECHON oo mmmmams s i s R s 4
1350711 ifor Mo B 7 |1 o - SO S S OUNU 5
Deterioration of the Substrate...............ccovrrrennnnnnn s 6
tising Coating Condditign asian dndleator .o s il i 8
PEHOIMARCoOING SUNBY .rsommivms sonmsme s srmpe s s s e Lommpen 8
ISHOCHON TUDOS s o s s s o e e s o 10
25010 15 Te o0 o] | OSSO UIDNO o 10
nfemicdiateNSPecon... . ioorit s annitla it s dasoeiil sy 11
Advanced InsPeeHORN. e s e e st s o e S o 12
RiAtOND Datey o s cnmpsmns s comnmmemes £ oo L ernie e S cop e S on i 13
Plation [denication ..o mamr s e 13
Element ASSESSMENt ..o 13
Reason Tor ASSEsSINEIL ..o vnsiloaasauil atavorill st ol oo 14
EXistie Coating SYSIaml ol b s R o b st ihis e 14
Age ol Coatiig SYSIENE: oo srmpsm commpe s S Srme s 14
BOGOF PIATONIE ooviivcavassumomsimmsaimsumeiusy st s s 14
Coating System Condition ..........ccccererereierninieininneses s 15
Subistrate Condition ... sl anmailo il e e 15
Cathoalc Bratechon Syston s e e 1%

Offshore Corrosion Assessment Training
© NACE International, 2011
September 2011



Doclumentationss: s::cossise ot s moiests i S siatistsss s Boc D ivtn i Seaitt b anr 16

Level T Inspaction Information ....cuvmmnnmmnaamsn i 17
Pertormamnce Of VASUEN INSPOCHON . uusssosimsasssssiassssssissismsessis issasssssiasdsssi 17
Imminent Safety Hazards..........cccoovveirieieninisccceee e 19
Imminent Safety Hazards—Examples..........cccoveveveevenienieneneceeseseseenens 20
Foto V8 I ] SRR U AT v ORI G B AN PR A e 23
Extensive Deterioration at Joints/Fasteners.........c.ccccovverrcenrcenscesenenenn 23
BRCUINIE L NS s s msmanyromss im0 AN B A TRBRS 24
Cathodic Protection Rectifier ISSUES ..........cccceveeeveeieececesececee e 24
Grading the Corrosion Protection System.........ccocvvvivivevienenicncniennens 25
Gillical Areas:oF CONCOM ..t b, 25
BDOCUMEMAtOR oot o s o e R A 26
N O O G T CT, ST O ONT NS v sioimsmminmsiesiosvt A A S 27
Critical Areas of Concern—Structure...........cccvcvvrierererecs s 28
POTORAUONS: s e inmiamitesis s miivivos St e s s o S i 29
BOSSIOF SO S s e i s e e 30
EIOCKING v o e o e S R A R T s 30
5% (22411 10, 1 SOOI SRRSO 31
Missing/Deteriorated WEldS ...........ccocerevrverienienineserese e sesesaens 32
Missing SIcral MombBe . .l s it s vt 33
ISP OCHNERE PTG £ oot o R s e S L R s e 34
Griical Araas obConeam—PIPING:c oo e s 35
5 o2 ta1 T o | OSSOSO RS R — 35
Icieaians EIHREY ..o 35
Ingpacting EQUIPMENT /oo wdivnis i st i nodiiits s muete st nonsaiin 37
Critical Areas of Concern—Equipment ... 38
s o 1 38
30| 0m= ON 55 111 O U SRR U UR—— 39
DeteriaraledCada Plalas ... ..o 39
(5517511 L e AR R AR o X AR T WSRO AR MO 40
Critical Areas of Coneamn—Wells.....o.oo v i s 41
LS O S OON s e 41
351 e (o] MBS 13175 11| ¢ S USRI  —— 42

Chapter 13—Study Guide Questions

Chapter 14—Evaluation Equipment

CIDIGCHNES ot st s s s e s s G e 1

O O e b et 1

Testing Coating Integrity by Dry Film Measurements ...........cccccoevvvevvnnienicnenennnn 2

MBORUEHIN o cirmrm T 2

Type-1 Magnetic Pull-Off GAUGES .........ccccevvererirerenesesesesee e 3
Calibration Verification and Measurements—Type-1 Pull-Off

£ 1173 - i R N R TR S PO O N OB WA e T AR 4

Offshore Corrosion Assessment Training
© NACE International, 2011
September 2011



Type-2 Electromagnetic DFT Gauges........cccceeveereeveereeseesieeseesseesseennns

Calibration, Verification and Measurement—Type-2 Constant

PIOSSUNS: PO AR . ssiosiiasssiasssimsisis s s asms s
Electronic vs. Eddy Current DFT Gauges .........cccceeveeverieeneeieesieesneeeens
Eloctromagnelic BET Galges &0 o st st b o

Eddy Gt DT Galges. o i s

Paint Inspection (T0okeYGauge. ..uummmmmmmim s
N DUV cvsssoosmiiaoasio s st A e B i

USES ..t e sttt n e nae e ne e
TOSEPROCOAMPOS. it it et S v S dev ity
Gaudge Callbraliane st hentasisian Gt i
e | L T T I gy

N TN VRO s sl A s
PrECISIOn GFOOVE GIINAON .......o- o snussisssesninssessssssnnsnnsanisnassnn snsass
AAReSION BOSIS i il i s i i o s s e S s
KRl CTORETaR: o i st Soasiaann St S saietins
Measuring Adhesion by Tape Test........cccccccvirrcriicinncnnciencennns
IIERORRIENS . - e s A R BB SRR

MIEIROE B e e e e e

Pull-Off Adhesion Tests Using Portable Adhesion Testers.........

Self-Aligning Adhesion Tester Type llI

(HATE VI Edralille TeslaR e v e e

Chapter 15—Facility Inspection Planning

o3 3 | A S et R B e R L O BB S S S RO

Chapter 16—Practice Practical
Chapter 17—Study Guide Questions

Chapter 18—BSSE Inspections and A-B-C Grading System

OIDIEGIVES . it st s S L e
IntrodUChion & st St et el Sl pdetohia S el 8 o0 il ol ol e s

Grade Ol it st gl ol s e sl o
tsing e Rleld Gl - o i e e e e R R s,

Chapter 19—BSSE “ABC” Visual Inspection

PESIRTREITL et sl il o Sl g DB s B L s

Offshore Corrosion Assessment Training
© NACE International, 2011
September 2011



Chapter 20—Assessment Simulation

Chapter 21—Data Utilization & Planning

CRISCUVEE. ot i it s
INOCLICHON e e e e
Assessing the Enterprise .........coccovevvveveniercsvescescesseeenen,
Number of PIAHOMNS:. -....oovccuwmsrmosssmmmsmmnss:
Total Protected Area...........ccooeeveeveeeeceecececee e
BOAGOHARSa .« i i
BV QO EIadE o s

Platione Grades:: s
Maintenance Required.........cccocevvrevernnccnieneseennenns
PIEfnIng and BUCGBOURE ........co cioooaiosisnisasssasssainsnsssnssinsis
Optimum Coating Maintenance.............ccccevereruenane
Costof Defeming Wome.........oo i
Evaluating Candidates for Overcoating...........ccccecevvrernenene
Monitoring Effectiveness of Corrosion Prevention Systems
Planning Follow-On Surveys..........cccooeveveneceerescsesesnennns
Orllical Ared FOQUS:....ccnwiuiiinaminmsainssisive
Altering Survey Frequency.........coccvevvererenesenennes
OUIIIANY o M e e s

NACE Standard SP0169

Offshore Corrosion Assessment Training
© NACE International, 2011
September 2011



