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BAC Anodes for offshore,
Corrosion Control In d U Str an d h ar b O U r

A GLOBAL SUPPLIER PROVIDING
v'Corrosion Protection Systems = More than 50 years in the market
v'Design CP system = Modern production facilities
v'Commissioning and start up = High focus on Quality control
v'Maximise operational life = Enviromental protection, in accordance wit

the high danish regulations
= Health & safety

v'In the most extreme conditions
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BAC Anodes for offshore,
Corrosion Control In d U Str an d h ar b O U r

A GLOBAL SUPPLIER

v'Corrosion Protection Systems.
v'Found throughout the world.
v'Providing corrosion protection.
v'Maximise operational life.

v'In the most extreme conditions.
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BAC Anodes for offshore,

Corrosion In sea water

Corrosion Control I n d U St ry an d h ar b O U r
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Anodes for offshore, Corrosion in sea water

p————— Industry and harbour

RATES OF GENERAL WASTAGE OF METALS
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Corrosion in sea water

Corrosion Control I n d U St ry an d h ar b O U r

Highest cgrrosic}n fate above HSWL

u ' ' "J-




BAC Anodes for offshore,

Corrosion in sea water
Corrosion Control Industry and harbour

inal Operations Exhibition And



BAC Anodes for offshore,

orrosion in sea water
Corrosion Control Industry and harbour C
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TVIethods to prevent corrosion in Tidal Zone
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BAC Anodes for offshore,

Corrosion Protection
Corrasion Gontrol Industry and harbour

Methods to prevent corrosion
In submerged Zone

Two types of cathodic
protection :

v CP by Sacrificial anodes
v CP by impressed current

Pourbaix Diagram
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Cathodic Protection

Corrasion Gontrol Industry and harbour

+« Design : calculation note

-« Sacrificial anodes
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BAC Anodes for offshore,

Corrasion Gontrol Industry and harbour

Cathodic Protection

+NF EN 13174 Cathodic protection for
harbours structures

+NF EN 12496 Galvanic anodes for
cathodic protection In seawater and saline
mud

+DNV RP B401 Cathodic protection design
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BAC Anodes for offshore,

Cathodic Protection

Corrasion Gontrol Industry and harbour

Indium activated Aluminium alloy
Chemical composition
Zinc (Zn) min. 2,5 % - max. 5,75 %
Indium (In) min. 0,015 % - max. 0,04 %
Iron (Fe) max 0,09 %
Silicon (Si) max. 0,1 %
Manganese (Mn) |[max. 0,01 %
Copper (Cu) max. 0,005 %
Aluminium (Al) Remaining

Table 10-6 Recommended design electrochemical capacity and design closed circuit potential for anode
materials at seawater ambient temperatures (ref. 6.5).
Anode Material Type Environment Electrochemical Closed Circuit Potential
Capacity (V)
(Ah/kg)
seawater 2,000 -1.05
Al-based : -
e sediments 1,500 2095
seawater 780 -1.00
Zo-based sediments 700 0.95
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Cathodic Protection
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Cathodic Protection

Corrasion Gontrol Industry and harbour

The Biggest Annual Container Ports And Terminal Operations Exhibition And Conference in Africa



Anodes for offshore, Cathodic Protection

Corrasion Gontrol Industry and harbour

Budget calculation: Based on 10 years lifetime

Y

Cost = 3 EUR per kg alu. (=311g/m2/yr)

Anode materials: — > Total cost=0.99 EUR/m2/yr.

_ Cost = 2.0 EUR per kg alu.
Installation costs: > Total cost= 0.54 EUR/m2/yr.

Estimated total costs pr. year per m2 is 1.53 EUR
LESS THEN 0,25% TOTAL PROJECT COST




Supply of Harbours
equipment's
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d2C

Port equipment systems to be maintained

* Quays surfaces » Port cleaning
» Fender systems — Hydrocarbures
 Soflards - Pollution
- Ladders _
+ Lights » dregging
* Quick release hooks — wrecks
* Cranes — Wastes
— rails
— Rail giude

« Handling machines

— Plate formes ciment ou goudron
» Zones de stockage
 Zones de chargement / déchargement

« Cathodic protection
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QUAYS MAINTENANCE

* Fender systems elements

L ]

PE PADS
Steel panels

- pan [syorosertek

 weldings
Chains
Shackles
Chain brackets
Anchors
Bolts and nuts
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HARBOUR EQUIPMENT
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Steel panels
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Chains and accesories

The Biggest Annual Container Ports And Terminal Operations Exhibition And Conference in Africa



Bollards
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Maintenance protocole

=

Inspection, checking
reportings
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ADC Maritime is providing equipment
Surveys, follow up
Reportings inspections , audits etc.
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Exemple de protocole de maintenance de systemes de défenses d’accostage

Detail Sous-groupe Item Inspection 3 mois|6 Mois| 12 Mois
w 1 inspecter visellement les panneaux PE et controler si boulons de fixations manquants X
t 2 controler si panneaux PE manquants X
3 3 verifierles plaques PE si abimées physiquement
§ 4 Controler ['usure des plaques au niveau des tetes de boulons X
5 Verifier I'etancheité du bouclier au niveau des goujons soudés
~ = 6 inspecter les traces de coulures X
%] '8 7 verifier presence de cloques, bulles rouillées X
= Q . .
8 = 8 inspecter les dommages de peinture
g 9 verifier les soudures au niveau des jonctions bouclier - chaines
Z 10 oter les plaques PE et inspecter |'etat de la peinture dessous X
E 11 verifier les elements de fixations - boulons - rondelles X
E 12 inspecter la corrosion sur lme bouclier ou panneau metallique X
-QEJ 13 verifier |'anode cathodique (si equipé) - controle de potentiel X
o 14 verifierla rouille des systemes de chaines ( manilles - tendeurs etc..) X
i35 verifier les ecrous des manilles et des goupilles manquants X
16 inspecter |'etat des filetages des manilles ( rouille - chocs ) X
= 17 verifier|'usure des chaines, corrosion
% 18 controler les tendeurs de haines ( si equipés) usure et corrosion X
E 19 controler que les chaines soient bien tendues
S 20 inspecter les platines de fixations ou'U", corrosion ou usure
E 21 inspecter si presence de corpes etrangers surle caoutchouc X
g 22 inspecter si viellissement du caoutchouc
=] 23 verifierle corps de |a defense si dommages physiques - craqures - fissures X
24 enlever un boulon de fixation de defense etinspecterla corrosion X
25 s'assurer que la defense est bien fixee surle quai

IC

27- 29 November
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Accra,Ghana
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We consider firstly accesories and chains,
Chains , shackles , to be replaced when needed
PE PAD elements to be replaced when used, scratched, shocked etc..

We consider 10% of them to be replaced per year

les accessoires, chaines, manilles te
( soumis aux chocs , usure normale , corrosion etc..

fourniture C 5 > 5000 S 00 S 5 15 00C 150 000
pose et maintenance ( grue - equipe de 3 hommes - zodiac peinture etc... S 25000 S 25000 S 25000 S 25000 S 25000 S 25000 S 25000 S 100000
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Supply of Harbours

equipment's

d2<

Rubber fender
Anchors and fixings

Frontal PE PAD
Steel frame
Total amount new project

we consider only normal wear and MAINTENANCE

47 Super Cone fender systems 1400 with Steel panel and accesories

Accesories ( chains, brackets , shackles , tensioners) S

Total Costs %

$ 450 000,00
0 000,00 o7

60 000,00 6%

$ 120000,00 11%

$ 1060000,00 100%

Accesories ( chains, brackets , shackles , tensioners)
chocs, friction, corrosion etc..

N1 N2 N3 N4 N5 N6 N7 N8

purchase S 26000 S 26000 S 26000 S 26000 $ 26000 S 26000 S 26000 S 182 000
installation S 15000 S 15000 S 15000 S 15000 S 15000 S 15000 S 15000 S 105 000
total costs per year S 41000 $ 41000 S 41000 S 41000 S 41000 S 41000 S 41000

total costs after 8 years $ 287 000
IF NO MAINTENANCE, WE CONSIDER 20 / 47 SETS TO BE REPLACED AFTER 8 YEARS OPERATIONS

NO MAINTENANCE
N1 N2 N3 N4 NS N6 N7 N8

Installation works , cranes, workers S 100 000
20 complet sets to be replaced S 450000
maintenance and repair Frontal frame PE PAD S 50000
purchase costs S 60 000
replacement and hidden costs S 180 000
Cout total $ 840 000

after 8 Years
With maintenance S 287 000
Without maintenance S 840000

$ 1060 000

MAINTENANCE
$ 287 000

NO MAINTENANCE
$ 840 000

Nowmad 2 4.
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Industry and harbour

Corrosion Control

THANKS FOR YOUR ATTENTION

BACH doC

CORROSION CONTROL

Jérome CROUZILLAC Jean-Francois GARCIA
 +33 (0)6 84 33 46 56 e o Bl gt
Email : j.crouzillac@bacfrance.com Email : jean-francois.garcia@adc-maritime.com

Website : www.bacfrance.com Website : www.adc-maritime.com




