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I. INTRODUCTION 

Renewable energy devices of many types are at the 

start of their lifecycle evolution; developing technology and 

striving for commercialisation and the thought of multiple 

project developments and regular operations and maintenance 

seems a far-off problem, if not a desired dream. 

However offshore wind, which is an industry with 30 

years of onshore experience to learn from, has already fallen 

victim to many issues that have been experienced before and 

are now experiencing spiraling Operations and Maintenance 

(O&M) costs and project overruns. 

Was this a consequence of the very strong sentiment 

within the industry that they didn’t want to, in fact couldn’t 

afford to, end up like oil and gas with its high cost base and 

low productivity? By ignoring all things oil and gas did they 

fail to absorb the very reasons that the high cost base and low 

productivity evolved in the first place. After all, oil and gas 

didn’t set out with an intention to harm their own profitability. 

To avoid the common and costly problems and 

pitfalls that numerous industries before them have fallen into 

the offshore renewable energy industry should be looking to 

learn from the issues that have been solved and identify the 

structural problems that remain in order to maximise their 

chances of success.  

Offshore renewables generation is an industry with 

strong growth potential and is attracting investment on a 

global scale. But as it grows it faces increasing complexity. In 

order to optimise production and maximise the available 

resource, the industry needs to find ways to improve. We 

believe tighter integration between energy management data 

and O&M data for faster, more timely decision making is a 

key focus area for improvement. This paper will aim to shine 

a bit more light onto this ‘dark art’ of finding value in data. 

This paper will discuss the common problems that 

lead to so many inefficiencies and major issues in order to 

make the developer aware of the problems that they are likely 

to face. It will provide some thoughts and solutions on how 

developers can structure their organisations and the systems 

that they need to put in place from the start to avoids these 

pitfalls. Also, how these solutions for the development and 

operating phases of their lifecycle can be tested and optimised 

during commercialisation in parallel with their devices at no 

extra cost and increased operational efficiency. 

 

 

II. DATA FROM DAY ONE 

In the past, decisions with regards to asset 

management strategies and monitoring/inspection frequencies 

had to be made on recommended practices, industry guidance 

and too often, gut-feel. In the present, we have a multitude of 

data sets to support our asset integrity and decision-making.  

We have the opportunity to look at real-time facts 

and figures on almost anything today before we leap to 

conclusions, and there is definitely no shortage of data. Yet, 

few operators/project developers have mastered the art of 

gathering, let alone utilising, data to support their most crucial 

high value business decisions. 

This is not helped by the fact that we have now 

entered the realm of ‘big data’, which is so vast that traditional 

information management systems can’t cope with the level of 

data thrown at them.  

Arguably one of the biggest opportunities for cost 

savings over the life of a development is in attention to ‘data 

detail’ and the leverage of ‘big data’. In offshore wind the 

costly failures that occur in turbines, cable or structures are 

typically a result of missing that key data signal that would 

have provided advanced warning of a pending failure. 

Leveraging data and data analytics can lead to improved 

tracking of asset integrity conditions, optimised energy 

production and drive a cultural shift away from reactive 

maintenance to preventative maintenance. 

‘Data detail’ is about ensuring you do the following 

activities well to provide you with the justifications when 

making the correct decisions for your business: 

 

• Collect the correct data; 

• Store it logically not chronologically; 

• Make it searchable; 

• Use it. Analyse it. 

• Most importantly, make it work for you; 

 

A challenge that every wave and tidal company will face 

as they move into array and multi-array deployment and 

subsequent internal departmentalisation is that information 

will end up getting stored in many different systems, formats 

and silos. While people need access to that data to do their 

day-to-day work, to create an efficient asset management 

strategy, all data streams need to be brought under one system 

or ‘data umbrella’, in order to understand how your device, 

array or portfolio as a whole is operating and give you a 

platform to manipulate and analyse that data. 
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Developers will, and do, have to contend with a 

variety of SCADA systems from different Original Equipment 

Manufacturers (OEMs). This creates complexity in data 

management that will increase as companies grow and 

additional assets are installed. Being able to monitor all those 

assets, regardless of the OEM, as a portfolio under a single 

‘digital umbrella’ would allow for significant cost and 

performance savings. Additionally, being able to integrate 

data from across an entire developer portfolio would allow for 

a shift from a largely reactive stance to a more predictive 

O&M strategy. 

Too often data is deposited in ‘off the shelf’ 

traditional data management systems that act as giant filing 

cabinets that are cumbersome to navigate and with your data 

sitting unused day after day.   

Often these systems store your data in a 

chronological order often focused around a certain project or 

offshore campaign. While this is suitable for the main project 

installation campaign, as you operate through your life of 

‘field’ and replace multiple components, at varying intervals, 

it can then become extremely challenging and time consuming 

to source the relevant data.  

As well as being immensely frustrating it also can 

have a significant financial impact on your Operation 

Expenditure (OPEX) costs. If evidence of maintenance or 

inspection isn’t easily at hand, then you might as well not 

have done it at all, as you will most likely have to do it again!  

The alternative is to save data and documentation 

against the appropriate level in the component hierarchy; as a 

result, a full history of a component from as-built to repairs 

can be accessed.   

III. ASSET MANAGEMENT DATA COLLECTION TO SUPPORT 

BUSINESS DECISION PROCESSES 

A. Life Extension Starts Now 

Oil & gas offshore infrastructure and now 

onshore/offshore wind turbines were typically designed for a 

20-25 years service life. However, the fact is, many of them 

have remained, or will remain, operational beyond this period. 

Through the implementation of a defined asset management 

strategy there is no reason the life of the assets cannot be 

extended up to 40+ years. Such an extension can increase 

assets value, maximise the revenue and reduce the Levelised 

Cost of Energy (LCOE). In practice, the lifetime of a wind 

farm project is most often determined by the length of the 

subsidy scheme under which it was constructed. 

Beyond the point of the subsidy period or asset 

design life, the decision on what to do with the end-of-life 

assets must be carefully balanced. Decommissioning of 

functional assets does not sound like a good business practice. 

Conversely components, as they age, will become 

increasingly prone to failure, resulting in increased O&M 

costs, greater risk of potential structural and turbine failure, 

and associated health & safety hazards.  

How to minimize these risks and keep the 

project/assets operating? Targeted life–extension can be the 

answer.  

Typically, in subsea engineering design, commonly 

seen standards are generally used to determine design 

corrosion rates and fatigue limits among many others. 

However, it is often the case that these standards incorporate 

an inherent level of conservatism and, for example, the true 

corrosion rate of a coating system or fatigue utilisation of 

mooring line, is often much less than what it has been 

designed for.  

Therefore, data management is key to life extension. 

Without evidence of what your system has experienced over 

its life, when it comes to conducting analysis to inform 

decisions regarding life extension you would have to use the 

conservative assumptions used during design, potentially 

reducing or negating any life extension.  

Correct data management is perhaps even more 

important to the renewables industry than it has ever been to 

the oil and gas industry. In essence, renewable sources have 

an infinite resource to exploit. Therefore, through intelligent 

data management you can start life extension from day one. 

By thinking of life extension early you can ensure that you are 

collecting all the relevant information to allow the assessment 

to take place. And after proving that you can start to bank on 

that extra revenue/deferred spend or even consider divesting. 

Moreover, life extension may generate much less 

regulatory and permitting hurdles than repowering, which in 

many onshore/offshore wind involves reapplying for a permit 

to operate. 

B. Repowering 

Project developers will have the options to “repower” 

projects as they come to the end of their economic life. 

Repowering is the process of replacing the installed power 

generating assets with the latest technology which may have a 

lower LCOE, higher output and greater efficiency/availability. 

This trend is already seen in other mature renewables sectors 

such as hydropower and onshore wind and now, offshore 

wind. 

Through removing the high Capital Expenditure 

(CAPEX) costs for engineering, construction and installation 

costs for foundations and array cables etc. there is a clear path 

for offshore wind to be competitive with gas fired power 

generation.  

Why should the marine renewables industry be 

thinking about repowering? Is it too early to start thinking 

seriously about repowering offshore wave and tidal 

developments? In the grand scheme of the industry, yes, it 

probably is too soon. But developers should really start to 

considering the implications of repowering a site at the end of 

the economic life. The fact will be that, similarly to offshore 

wind, advances in technology size will be significant. See 

Figure 1 which illustrates the increase of wind turbine size 

over the past 26 years. Operators will be thinking, ‘why keep 

generating with a kW device when I can repower with a MW 

device that’s five, ten or fifteen times more powerful and will 
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generate not only more power, but a great deal more revenue. 

In addition, a repowered project will have reduced technical 

and commercial risks because of the developers familiarity 

with the site and conditions. 

 
Fig. 1  Development in size and power of wind turbine, 1990 – 

2016 [1]   

However, repowering of a wave or tidal site becomes 

a moot point in the absence of good data and asset 

management. Similar to life extension, if you cannot prove the 

remaining life in or integrity of ancillary components such as 

subsea structures, dynamic/static cables and mooring lines, for 

example, then your ability to ‘bank’ on the reduced project 

costs that repowering could provide are negated.  

C. Divestment 

A fundamental concept is that a value has to be based 

on “something.” What are the variables that can be used to 

determine the value of a marine renewable development and 

how are they reliably and consistently managed? 

It comes back to the application of good data 

management. Managing data poorly can actually detract from 

the ability to use data to make the correct business decisions. 

But can managing data well increase the value of your asset to 

such a point that the value of the data is greater than the total 

cost of managing it? We believe so. And as we have proven, 

particularly in the oil and gas industry, that data is far more 

valuable once it no longer exists. Anyone who’s lost data from 

a hard drive will appreciate sickening feeling when they 

realise the data could be gone forever.  

As the volume of data is only going to keep growing 

the question of how to value data is posed. 

Gartner predicts that by 2022, companies will be 

valued on their information portfolios, it will be an actual line 

item itself on the company balance sheet. [2]  

Understanding the value of data can help prioritise 

and direct your investments in data management systems. In 

our experience, most developers struggle to articulate the 

relationship between their asset management system 

investments and business value generally. Understanding how 

data drives business value can help you understand where 

you could be minimising costs, and where you should be 

investing in order to realise a greater potential return on 

investment (ROI). 

The difference for oil and gas fields is that, 

remaining reserves can be calculated. This, combined with 

field OPEX you can establish a high-level idea of asset value. 

For marine renewables, the value of your development will be 

primarily based on the integrity of your asset and therefore 

good data and asset management will increase the integrity of 

your asset and in turn the value of your development.  

The analogy that best explains this is if you're 

interested in buying a used car.  One of the pieces of advice 

you'll hear most commonly is that you should try to find an 

example with a documented service history or service record.  

It lets you know exactly when and where previous 

services have been performed. If you purchase a car without 

any prior service history, you'll have no idea when it received 

its last oil change, for example 

Without service records, there's no way to know 

apart from the word of the previous owner. That can a big 

risk, which is why you'll want to pay less to take that risk. 

It may sound obvious and straightforward but the 

same principle will apply to marine renewables in the future 

when divestment decisions are made. 

IV.  PROJECT VS. OPERATIONS 

A key relationship that is rarely paid attention to and 

rarely works, much to the detriment of the organisation is the 

relationship between the project development team and the 

operations team.  

Project teams specialise in delivering projects one 

after the other. They are heavily focussed on project capital 

expenditure and schedule. That is what the teams performance 

is judged against and often what their bonuses are based on! 

As a result project teams can make, what seem to be 

inconsequential project choices that will impact operations for 

years to come.  

One of the most common poor decisions is the 

removal of low cost sensors at the final project ‘cost cutting’ 

stage. These sensors that were there to inform you over the 

life of your development and potentially save you hundreds of 

thousands in OPEX will get jettisoned because the value is not 

fully understood by the project development team.  

This may seem obvious to many wave and tidal 

developers as they manufacture innovative demonstrator 

projects loaded with sensors in order to prove their concept. 

But as you grow you must guard against this type of attitude. 

You must impart early what the non-negotiables are in your 

operations and have a life of ‘development’ cost mindset. 

Conversely project teams will argue that they get 

little feedback from the operations team and therefore cannot 

accommodate their requirements during the design phase. 

Which brings us to the next factor in this relationship – 

timing. 

Too often the key decisions on the project O&M 

strategy are made quite late in the development process. 

Although developers will start considering and strategies for 

O&M earlier in the development process, they are likely to 

only be confirmed once the OEM for that specific piece of 

equipment has been identified. Generally, because of the 
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critical role that OEMs play in O&M. The actual operational 

details of the strategy, which may result in subcontracts to be 

awarded, may be decided at an even later stage.  

Figure 2 illustrates the expectation vs reality when it 

comes to the timing of the key decisions associated with the 

O&M arrangements for a typical project and the impact it can 

have on the value of the development. As can be seen these 

decisions should be made up to three or four years before the 

actual start of operations.  

 

 
Fig. 2 Value Impact of O&M Decision Making 

 
Another key issue surrounds the transfer of 

knowledge from project to ops. In practice, it’s rare to find 

any personnel move with the project into the operation phase. 

In fact, most leave before the project is even complete, as the 

downsizing of the team to control costs tends to kick in. They 

move internally onto the next project or they may move onto 

another project with another developer altogether. The 

following trend has become almost habitual in project 

development: 

 

• The procurement manager leaves after the FAT; 

• Project engineers leaves after the installations; 

• And in the end there’s a handful of people keeping an 

eye on things until final commissioning and hand over 

to ops. 

 

Then the data dump happens. Three, four, maybe 

even five years’ worth of information is moved from the 

project team to the operations team. Hundreds of thousands of 

pages worth of documentation 

 

• Manuals and test certs; 

• Specifications; 

• Design documentation; 

• Installation records. 

 

All of this is handed over to an ops team already 

stretched with their original portfolio. Rarely anyone reviews 

this information to ensure all critical information has been 

received. The answers to the following questions get lost in 

the transfer. 

 

What decisions were made and why? 

What were the variations to design spec that were accepted? 

What last minute changes occurred offshore? 

V. INSTALLATION DATA 

Capturing installation data and being able to search 

and use that data is extremely important and completely 

overlooked.  

If there are installation issues offshore and if 

something does not go as per procedure, perhaps not 

catastrophically, but enough to impose uncertainty on the 

component integrity, what impact does this have on your 

O&M planning. For example, poor deck handling of cables 

may result in overbending. As a result, are you going to 

impose a stricter or a more frequent inspection regime on this 

cable as a consequence? Small deviations from specification 

that are accepted by the project team also have an impact. For 

example, a reduced depth of cover on a cable. At the time this 

may seem pretty innocuous. However, over the life of the 

development this depth of over may result in an exposure or 

span resulting in a failure.  

 Perhaps installation has gone well and there are no 

significant areas of concern to note. This is still worth 

recording robustly. For example, if an external third party 

damages your equipment’s you have to be able to provide it 

was in good condition after you installed it.  

“Parties should maintain their records of the 

installation works (and impose similar retention policies on its 

supply chain). A contractor may have liability for up to 12 

years following take-over, and its own records may be 

essential for determining liability for a defect that arises a 

decade or more after take-over. The owner should maintain a 

comprehensive register of defects, including a log of any 

incidents that could have impacted on the parts of the 

windfarm (such as anchor drags).” [3]  

 

 
Fig. 3  Typical Cable Lay Vessel [4] 



VI.  LICENSING AND CONSENTS 

Many times, during the integrity and asset 

management for offshore infrastructure, we have come across 

operators that do not know where their consents and licensing 

agreements are held / stored. 

Quite often the legal department will have a copy of 

the approval documentation/certificate but this doesn’t have 

the full details of what has been consented in its entirety.  

Initial submissions are often buried within the initial 

project documentation and amendments are hidden away, 

saved in small repair scopes. 

The system is totally reliant on individuals/. filing 

systems and the continuity of personnel 

Our advice? Store, centralise it and share it. Sharing 

the information is key. If everyone knows what the legal 

allowables are then less mistakes and misunderstandings will 

be made that infringes those consents. 

In addition, there are often requirements for a 

company to discharge consents Where are these located? Are 

they being shared and tracked? 

VII. SPARES 

Historically, in the oil and gas industry many 

operators stocked lots of spares. Sometimes entire warehouses 

worth, as well as numerous specialist products held with 

OEMs.  

The monetary value of holding this volume of spares 

totals millions and millions. All this money spent on 

contingency planning. Ensuring they are protected and often, 

no one ever uses it.  

There a few reasons why: 

 

1. To utilise a spare you must also retain the original 

records or at least be able to find the records. If you 

cannot find the original test certification you lose 

confidence in the integrity of that component. 

2. No one knows the spares exist. Due to the ‘silo’ 

mentality of operators spares lists are often held by 

separate departments. It can quickly become a time-

consuming task to uncover the information on the off 

chance you source the component you need. 

3. Finally, over the years, as inventory gets moved 

around, premium steel or electrical components get 

stored outside, in error. Impacting the integrity of the 

component and rendering it useless. 

 

A common story in the oil and gas industry is the 

storage of spare flexible risers, cable and umbilicals. Spares 

are often procured for these items as these are viewed as high 

risk components within the overall system. However, as they 

are too unwieldy to move and often not road transportable 

they almost always stored with the OEM. The OEM knows 

this is the case and always includes a clause in the contact for 

the onsite storage. The result is you could procure a whole 

new riser/cable/umbilical for every 3 years of storage costs.  

So, there is a decision to be made on whether spares 

are worth it and we believe that for the offshore renewables 

industry, due to the potential level of commonality, they are. 

If you have 20+ identical devices in a field it is commons 

sense to stock spares. Whether it’s worth having a back-up for 

your main export cable, for example, is a closer call to make.  

Treat your spares in the same way you treat your ‘in-

operation’ components. Keep them under the same ‘data 

umbrella’. Log them in your hierarchy and save all relevant 

documentation with the component. Ensure you set their 

inspection frequencies the same way you would with your 

operating components. And even give the warehouse access to 

update the system should they move equipment around. 

Access to data is for key for everyone at every level to make 

the best decision.  

VIII. XAMIN 

 

 
 

Xodus Group’s integrity management software tool, 

XAMIN (Xodus Asset Management and Integrity Network) 

was initially developed to provide high-level services for 

major oil and gas operators in the North Sea. 

The tool was well received from within the sector 

and an opportunity was identified to adapt the XAMIN system 

for the renewables industry. 

XAMIN can now provide operational integrity 

management for all marine renewables, structures and cabling. 

It can be used to log integrity anomalies, monitor corrosion 

and identify actions to be taken during subsequent inspections 

and maintenance operations in the field. 

As a lifecycle asset tool, we believe XAMIN will 

benefit small renewable projects which can capture design, 

installation, testing, operating, inspection and 

decommissioning information in a single system. This will 

reduce data losses, increase efficiency of data access, improve 

visibility of integrity issues and importantly for developing 

technology, allow issues to be identified quicker. 

XAMIN allows operators to capture design, 

installation, testing, operating, inspection and 

decommissioning information in a single system; reducing 

data losses, increasing efficiency of access and improving 

visibility of integrity issues. It is built around an asset 

hierarchy (see Figure 4), allowing all data to be tagged to the 

appropriate component.  

Within the operational phase XAMIN can collate all 

information being measured on the asset and cross reference 

to allow a complete picture of operability and integrity to be 

viewed. Once collated, data can be used to benchmark design 

assumptions and reduce safety margins or increase field life. 

XAMIN can adapt to work with the functionality and 

requirements of each individual asset. It can be developed to 

fit with the processes of the company that requests it rather 

than forcing engineers to adapt their methods to fit within 

rigid software.  



 

• Fig. 4  Component Hierarchy – Centralised Data Hub 

 

XAMIN Functionality at a glance 

 

• Data management – Design, installation, testing, 

operating, inspection, repair and spares  

• Key Performance Indicator dashboarding – Metocean, 

availability, Health Safety & Environment (HSE), 

performance and others as required, see Figure 5. 

 

 

• Fig. 5  XAMIN KPI Dashboarding 

• Asset condition and interrogation tool – Integrity status, 

inspection status, anomaly status, operating status and 

others as required 

• Risk based inspection scheduling – Live system 

removing the requirement for annual documentation 

updates (see Figure 6) 

• Integrated workpack creation  

• Direct capture of inspection results – Allowing the 

inspection contractor to input results direct to XAMIN 

avoiding data loss and double handling. Decreasing time 

between inspection and assessment of results 

• Anomaly management – Creation, assessment and 

ranking of anomalies cross referenced against each 

component. Anomaly heat maps allowing hot spots of 

low level issues to be identified before escalation 

• Condition monitoring – Operational performance via 

design which allows increase of operating limits, 

increase of inspection frequencies or extension of 

allowable life 

• Consent condition tracking 
 

 
Fig. 6  XAMIN Integrated O&M Approach 

 

Not all functionality is required from the get go. 

Implementing functionality such as the data management and 

KPI dashboarding at the early stage of a project will allow you 

to understand your asset and tailor other functionality to suit 

your operations as you grow. 

CONCLUSIONS 

At Xodus Group we believe the ability to pull and 

analyse data from multiple platforms, ranging from asset 

performance to availability, and from MetOcean to economic 

information and house it under one data management system 

opens the possibility for better decision making, enhanced 

commercial value and increased energy generation. Ultimately 

improved revenues for the development 

To achieve this organisations need to become a data-

focused. While that may sound like a simple enough 

statement, it requires a significant shift in traditional 

operational culture and move towards digital processes.  

The marine renewables industry has yet to set out on 

their digital journey, but they need to start soon. As the 

demand for clean energy grows and the volume of assets 

increases, taking advantage of a new way of thinking with a 

‘digital mindset’ at the core will be key to ensuring the 

sustainable growth of the industry. 

  

“The wind of change is blowing. Its direction and 

speed is digital.” [5] 
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