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• Introduction to CP Design

• System Examples
– Offshore
– Onshore
– Other applications



 Cathodic Protection can be applied to any steel 
structures at risk of corrosion.

 Cathodic Protection should be designed into the 
structure from the beginning.

 If a life extension of an existing structure is 
required then the CP designer has some extra work 
to do!



CP AIMS TO AVOID SITUATIONS LIKE THIS



One definition of cathodic protection is:
• Turn the whole of the steel structure into the cathode of a 

larger anode/ cathode electrochemical system.



The aim of the CP design is to polarise the structure (period A) 
as quickly as possible and maintain the protection (period B) for 
the design life.
When depolarisation (period C) starts the CP system has reached 
its design life and  leads to under protection (period D).

A C

-600

Po
te

nt
ia

l (
m

V)

B D
Phase

P
ol

ar
is

at
io

n

Protected Design Life
Depolarisation

Under Protection

-800

-900

-1000



This standard gives the basic electrochemical potential criteria for  
carbon steel.



Design Considerations – Current 
Demand

Basically, for a CP design, the cathode current required to achieve the 
necessary potential shift must be calculated.



AGAIN, THE CODES AND STANDARDS PROVIDE GUIDANCE BASED ON 
EXPERIMENTAL AND OPERATIONAL DATA.

NOTE THAT THE VALUES, FOR STEEL, ARE QUOTED AS CURRENT 
DENSITIES. WE NEED TO APPLY THESE TO THE BARE SURFACE AREA.



THE BARE SURFACE AREA OF THE STRUCTURE, AND ALL ASSOCIATED 
COMPONENTS, EXPOSED TO THE ENVIRONMENT NEED TO BE 
CALCULATED.
THIS IS RELATIVELY EASY FOR SIMPLE GEOMETRIES BUT MODELLING
TOOLS CAN BE USEFUL.





There are three system choices:
• Sacrificial – normally zinc or aluminium anodes which 

are more electronegative than the steel

• Impressed current – inert anodes powered by an 
external power source

• Hybrid – a mixture of sacrificial and impressed current 
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•DC current required 

•From AC to DC – Transformer Rectifiers

•From Solar Energy



Detailed Design and Engineering –
Practicalities

Engineering of the CP system involves converting the theory into a 
practical working system



Detailed Design and Engineering - Operation
Once the system is installed it needs to be operated and monitored:
• Operations and Maintenance Manual
• Fault finding procedures
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Close Interval Potential Survey (CIPS)

Potential Monitoring







 DNV RP B401 2005 – Cathodic Protection Design

 DNV RP F103 2003 – Cathodic Protection of Submarine Pipelines 
by Galvanic Anodes

 Cathodic Protection (Second Edition) by John Morgan, National 
Association of Corrosion Engineers

 DNV RP B401 2005 – Cathodic Protection Design



 BS 7361-1- Code of practice for land and marine applications

 NACE SP0169 -

 NACE SP0176 – Corrosion Control of Steel Fixed Structures 
Associated with Petroleum Production

 NACE  RP0187- Design Considerations for Corrosion Control of 
Reinforcing Steel in Concrete

 EN12474 2001 – Cathodic Protection of Submarine Pipelines

 EN13509 2003 – Cathodic Protection Monitoring Techniques
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