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Diode Controlled Cathodic Protection 

The diode-controlled cathodic protection system has 
been developed to prevent hydrogen embrittlement 
to high-strength stainless steels that require cathodic 
protection. 
 
Typical applications for the product are 13% Cr, 
22% Cr duplex and 25% Cr duplex pipelines,      
however, the system is also suitable for application 
to high-strength carbon steel materials where low 
potentials from the CP system may be a problem. 
 
The system is installed as a part of the anode and no 
maintenance is required during the operational 
phase. For inspection of the system, FORCE Tech-
nology has also developed an inspection tool that is 
capable of measuring the potential of the buried 
pipeline.  

Compared to a traditional design according to the 
NORSOK M-503 or the DNV-RP-B401 standards, the 
Diode-controlled Cathodic Protection system design 
will reduce the anode amount significantly. 

Material and Corrosion Technology  
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Applications 

Measured anode and pipe potentials during qualification 



 
Subject to changes without notice 

The system is based on a diode installed in series 
with the anode and the cathode. The diode shall 
ensure a sufficient potential drop between the anode 
and the cathode to avoid any risk for hydrogen   
embrittlement of the pipe material. It shall also be 
ensured that the potential is sufficiently low to avoid 
corrosion on the material.  

Installing an additional cathode close to the anode 
controls the potential drop over the diode. The area 
of the additional cathode is a design task based on 
the type of diode selected, material properties, coa-
ting type, pipeline design and operating parameters. 
 
The diode package is a completely sealed unit that is 
designed for a maximum hydrostatic pressure of 260 
bar. The materials in the unit have been selected to 
withstand corrosion at high seawater temperatures 
even without cathodic protection. 
 
For the design of the system, pipeline attenuation 
calculations combined with sensitivity considerations 
is applied together with traditional cathodic protec-
tion calculations.  

Further information: FORCE Technology Norway AS 
Harald Osvoll, tel. (direct) +47 64 00 37 09, ho@forcetechnology.no 

System Description  Design Data and Product Documentation  

During the development of the system, extensive 
testing has been performed to find realistic current 
density data for buried pipelines operating at high 
temperatures. These tests were performed both in 
full-scale at the Trondheim harbour and in the    
laboratory. The results from this testing is applied in 
the design of the system to ensure an operating 
condition in accordance with the design calculation. 
 
In addition to current density testing, extensive  
testing has been performed to find the protection 
potential for 13% Cr martensitic stainless steel for 
relevant pipeline environment.  

The diode package installed to the sacrificial aluminum 
anode and the connection to the cathode plate 
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∆Ediode>250 mV 

Eanode=-1050 mV 

Ecathode > -800 mV and <Eprot 

FORCE Technology Sweden AB 
Tallmätargatan 7 

721 34 Västerås, Sweden 
Tel. +46 (0)21 490 3000 
Fax +46 (0)21 490 3001 

info@force.se 
 

FORCE Technology, Headquarters 
Park Allé 345 

 2605 Brøndby, Denmark 
Tel. +45 43 26 70 00 
Fax +45 43 26 70 11 

force@force.dk 

www.forcetechnology.com 

FORCE Technology Norway AS 
Claude Monets allé 5 

1338 Sandvika, Norway 
Tel. +47 64 00 35 00 
Fax +47 64 00 35 01 

info@forcetechnology.no 
 

FORCE Technology USA Inc. 
Tel. +1 713 975 8300  

FORCE Technology Rusland LLC 
Tel. +7(812) 326 80 92 
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