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RETROFIT ANODE 
PACU™ CLAMP 

The PACU™ Dramatically extend the lifespan of mooring systems. 
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Intelligence built in 
Applicable to any permanently moored structure, the Pacu™ system is 
adapted to meet the needs of each installation. With the size, shape and 
spacing of the anodes engineered to fit the requirements of each mooring 
system, we ensure optimal corrosion protection no matter how challenging 
the environment. 
 
Why Pacu™? 
At Imenco, we pride ourselves in ensuring that every aspect of planning, 
installation and follow-up is thoroughly taken care of, so you can rest easy, 
knowing that your valuable equipment is fully protected. 
 
Harnessing the leading expertise of our team within corrosion technology, 
we have developed a comprehensive combination of service and hardware 
to offer unrivalled protection from the corrosion of mooring chains. 
 
  

         Features 
• Can be fitted to Mooring chains with 

dimensions ranging from 50-165+ mm. 
• Chain grades R4S, R4 and below (or) 

low alloy carbon steel material with 
hardness levels below 328 HB or 332 
HV or 35 HRC as per ISO21457 and 
Norsok M-001. 

• With anodes ranging from 20-60kg. 
• Design life of 20 years. 
• Piranha clamp can bite through soft 

marine growth and corrosion products 
at pre-defined torque. 

         Advantages 
• Extended lifetime and reduced risk of 

corrosion damage to mooring systems. 
• Lower likelihood of pre-emptive 

replacement of mooring systems. 
• Lower costs related to these 

unbudgeted replacements. 
• Can be easily retrofitted to any mooring 

system for immediate protection. 
• Reduced need for corrosion allowance 

will enable the use of thinner, lighter 
mooring systems in the future. 

• Reduce carbon footprint of operations 
thanks to fewer chain replacement 
campaigns and less steel used in the 
chains themselves. 

• Easy and safe installation process. 
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Introduction 
 
The corrosion of mooring systems for permanently moored offshore 

structures has long been a recognized challenge. This is particularly acute within 

the Oil & Gas industry, where corrosion of the chain is a leading cause of 

mooring failures and pre-emptive replacement of these systems in Floating 

Production, Storage and Offloading units. As floating offshore installations 

increase in number across other industries, this issue will present itself across 

the board, impacting the integrity of all systems. 

 

Until today, the only solution to prolong the lifespan of these mooring chains 

has been to accept the corrosion with an ‘allowance’, using more steel and 

thicker chains. However, rates of corrosion can be unpredictable, varying 

hugely across the globe thanks to differing marine environments. At best, this 

results in significantly shorter than expected lifespans for the chains and at 

worst, increased failure rates and integrity issues in the mooring systems with 

costly, unplanned interventions to replace them. 

 

Cathodic Protection has long been an integral part of the corrosion prevention 

strategies for offshore steel structures, but until now, this has not been 

successfully extended to protect the mooring lines themselves. 
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Installation process 
 

• Safe, diver-less installation using ROVs 

• Spacing and size of anodes required is assessed and modelled based on 

the particular environment of each installation 

• Imenco’s Subsea Transportation and Storage unit allows up to 24 

anodes and clamps to be pre-loaded at the deck of the vessel for 

efficient deployment to installation depth 

• The anode interface is designed to ensure fast and easy collection by 

the installation tool  

• This interface is also used to latch the anode/clamp assembly to the 

ROV’s custom-built Tool Deployment Unit (TDU) and to hold the 

anode/clamp assembly firmly in position until the ROV pilot releases the 

grip 

• Line lasers, combined with the integrated camera in the TDU are used to 

assist the final approach to the chain to ensure alignment of both the 

unit and the clamp with the chain 
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Figure 2 Transport & Storage unit  Figure 1 ROV with TDU approaching 
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Pacu™ provides a comprehensive corrosion-management solution and 
comprises of the following: 
 
Modelling and engineering capabilities 

• The expert knowledge of our team, combined with FEM/BEM computer simulation 
enables us to design a specific retrofit program for any given field, defining number, 
size and locations for the optimal placement of the anodes 
 

High quality, field-proven materials 
• Imenco’s leading Piranha® clamp bites into the steel of chains, even though 

corroded surfaces, providing excellent 
electrical connection 

• With its strong mechanical hold, is robust to dynamic motion and can withstand the 
loads exerted over the lifetime of the chain 
 

Specially designed discrete sacrificial anodes 
• Shape, size and spacing of anodes designed to ensure sufficient current is delivered 

to the chain to maintain protection in each campaign 
• Anode composition is defined based on installation environment and/or client 

specification 
• More anode mass with less support steel and reduced drag compared to anodes 

welded to support brackets 
• Designed for easy collection and ROV installation using Imenco’s Tool Deployment 

Unit 
 
 
 

Figure 4 Line lasers, combined with the integrated 
camera in the TDU 

Figure 3 ROV moving towards chain for installation 
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Comprehensive installation process 
• Our installation system has been designed for an efficient and safe installation 

campaign 
• Our supervisory personnel are on-hand for installation campaigns, ensuring our 

unique installation methodology is successful first time, every time 
 

Confirmation of protection 
• Documentation to demonstrate sufficiently low resistance between chain elements 

to ensure chain protection 
 

Validated system 
• Effectiveness has been validated through extensive testing and a Technology 

Qualification Program with a major international operator 
• Solution is in accordance with existing industry standards for general cathodic 

protection 
 

 

User Cases/Projects 
 
Shell Bonga – West Africa  

• Installed on old mooring chains 2022 
• Installed on new mooring chains 2024 

 
Zefyros – Norway – Worlds oldest floating windfarm 

• Installed on floating wind turbine 2022  


