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Summary
The operator of the Gwynt y Môr offshore wind farm has improved operational effectiveness and
increased flexibility through the multi-skilling of its control room staff. This has simplified interfaces for
the planning, control and management of maintenance tasks and the associated logistics operations.

Key Findings
• Innogy has successfully integrated a number of control room functions through the development of
multi-skilled control room staff, an approach that has improved team-working and simplified
operational decision-making. In turn, this has supported an owner-led operations and maintenance
(O&M) strategy at the site and helped to deliver maintenance more effectively. The multi-skilling of
control room staff has increased job enrichment and flexibility, as well as providing a hub for
capturing and sharing knowledge.
• Operational interfaces are managed 24 hours a day through a single point of contact from the local
control room at Mostyn.
• The control room function is key to the successful implementation of Innogy’s Wind Turbine Safety
Rules, which are a key mechanism for safely managing work and controlling activities on-site.
• Working in various roles has instilled the team with a more holistic view of the wind farm, increasing
awareness of the risks that need to be managed. The multi-skilling approach has reduced the
interfaces between operational control, planning and marine coordination that exist at other wind
farms.

Key Success Factors
• Put effort into defining an effective training programme – find good training providers, and create
opportunities for work shadowing and mentoring.
• Allow suitable time to train staff and develop awareness prior to commencing operations.
• Formalise the knowledge capture process through the use of operations instructions, led and
developed by the control room staff.
• Deliver job enrichment and a wider awareness of wind farm O&M through the introduction of job
rotation between the control room and the offshore working environment.
• Build in career progression routes to recognise and reward good performance, and allow for active
professional development.
• Ensure that the control room layout facilitates easy access to operational information and the
crucial systems needed to track people, maintenance delivery and weather.
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Introduction

Located eight miles off the coast of north Wales, Gwynt y Môr is one of the world’s largest offshore
wind farms. It features 160 Siemens 3.6MW turbines, and is owned by a consortium of investors
comprising Innogy, Stadtwerke München, the UK Green Investment Bank Offshore Wind Fund, and
Siemens Financial Services. It is part of a cluster of wind farms operated by Innogy from the Port of
Mostyn.
This case study outlines the approach that was taken towards developing a flexible strategy for
resourcing in the local control room, and providing a flexible and knowledgeable workforce within
the owner’s O&M team. It also looks at how multi-skilled technicians are used by Innogy in the
control room, and how they undertake offshore tasks that support the O&M activities at the wind
farm.

The Challenge
A set of industry regulations and codes exist that large, transmission-connected offshore wind
farms that must be complied with when connected to the transmission system and generating
power within the national electricity market. Wind farms must also deliver maintenance activities
safely and efficiently within a challenging marine environment, as well as manage interfaces with
the offshore transmission owner, the turbine maintenance contractor, and vessel operators.
Weather conditions, such as wind speed, wave height, fog and ice can affect the safe transfer of
personnel, prevent safe lifting operations or make it unsafe to work in the turbine nacelle, limiting
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the time that offshore wind farm operators have to carry out maintenance. The restrictions imposed
by safe weather windows in turn necessitates an irregular working pattern, and requires the wind
farm operator to put in place robust controls to manage working arrangements. Competent team
members are required to assess weather information and operational requirements in order to make
decisions about offshore access so that maintenance work can be safely planned. The wind farm
operator must also ensure its team members are available to work offshore when weather windows
permit, and therefore flexibility in working arrangements offers a significant advantage.
Figure 2 summarises the operational control tasks required at Gwynt y Môr, covering key O&M
processes including maintenance planning, marine coordination, health and safety coordination,
and operational control processes. Some of these require interfaces with external bodies (such as
National Grid) or are local interfaces including service providers, vessel skippers and trading team.

Figure 2: Summary of Control Room Functions

The management team at Gwynt y Môr needed a dynamic and robust team capable of delivering
all of the aforementioned control room functions. Basing their O&M strategy on tried and tested
approaches used in the thermal power generation sector, they made adjustments where required to
suit the different challenges presented by offshore wind. Central to this strategy was the formation
of an effective team-working culture which encouraged a strong safety ethos, a sense of ownership,
rewarded good performance, and focused on delivering against clear objectives. Given the relatively
small team size, it was also important to avoid creating barriers within the owners’ team and also
between different contractor partners.

The Approach Adopted
Wider O&M Considerations and Strategic Fit
The Gwynt y Môr team takes an active approach to O&M management. The management team
were keen to develop an organisation that provided job enrichment and variety. The management
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also wanted to ensure that everyone in the organisation understood the drivers and objectives
for running the wind farm, and to provide a structure that removed potential barriers to achieving
their aims. Given the dynamic nature of decision-making and the remote working environment,
knowledge capture and sharing was also a key priority.
The on-site team is responsible for managing day-to-day operations including marine coordination
at the site. This includes responsibility for the plant whilst it is operating, planning and coordinating
maintenance activities, and releasing the plant for required maintenance tasks. Innogy has
implemented the industry-standard Wind Turbine Safety Rules, as well as its own in-house High
Voltage Safety Rules at the site. Innogy also provides the control point for the wind farm with
National Grid. The O&M team provides regular updates on the operational status of the turbines,
and interacts with the Innogy power trading team in order to ensure accurate power forecasts and
to minimise imbalance charges.
The wind turbines are currently maintained by the Original Equipment Manufacturer (OEM) under a
warranty agreement. Innogy is responsible for managing maintenance of the balance of plant.

What are the Wind Turbine Safety Rules?
The Wind Turbine Safety Rules (the Rules) are a model template of rules and procedures which constitute a
formalised industry-standard safety system of work used in the UK (and on some wind farms outside the UK).
They are managed and maintained by the trade body RenewableUK through a specialist industry group.
They have been developed by wind farm owners and operators for the purpose of achieving both general safety
and safety from the system – a process that safeguards persons from the mechanical and LV electrical hazards
on equipment by ensuring it is suitably isolated, blocked or de-energised.
Under the Rules, specific roles have been created and authorised to apply and manage the safe system of
work on the wind turbine, including authorised technicians and competent technicians. Safety documents –
known as Approved Work Procedures, or AWPs – are required, and are typically supplied by the wind turbine
manufacturer during the warranty period. AWPs are prepared and approved by an authorising engineer who
will be familiar with the wind turbine and is responsible for specifying how to safely manage maintenance tasks,
which may involve specifying the points of isolation to be implemented before work can start. An operational
controller is responsible for releasing the wind turbine from an operational state when maintenance work is
required – this is done under a process called Transfer of Control. The wind turbine is placed in a local control
mode which prevents it from being restarted until work is complete.
To implement the Rules it is necessary to provide training in their operation to the turbine OEM and owners’
team. The owner must also arrange authorisation interviews/panels to enable staff and contractors to
demonstrate their competence, and be formally appointed to roles specified in the Rules.
Owners can deliver their own training, and RenewableUK also maintains a list of Approved Wind Turbine Safety
Rules Training Providers: external bodies accredited to run the Approved Training Course.
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Figure 3: Gwynt-y-Mor Offshore Wind Farm

Operational Control Requirements – Function and Resourcing of the Local Control
Room
The local control room is used for marine coordination, providing communications links with the
vessels that transfer workers to the turbines. It also acts as a hub for weather information gathered
from forecasting services and on-site weather measurements. Each day, vessel movements are
planned and teams are allocated seats on the vessels once their induction and training records have
been checked. People-tracking software is used to keep a record of where workers are deployed,
while CCTV cameras provide further information on conditions offshore.
The local control room is also responsible for the operational control of the wind turbines and for
releasing turbines for maintenance through the Transfer of Control process set out in the Rules.
This is a formal process which is part of the safe system of work. It is undertaken by the Operational
Controller, who must first check that the maintenance work has been properly planned, that there is
an Approved Work Procedure, and that risks have been assessed and controlled.
The control room monitors the performance of each wind turbine and ensures that action is
taken quickly in the event of a fault. This may require liaison with either the OFTO or the Siemens
wind turbine surveillance centre. The control room also ensures that proper records are kept of
all maintenance work undertaken at Gwynt y Môr using Innogy’s SAP Maintenance Management
System. This provides information on historical faults as well as tracking planned preventative
maintenance tasks.
Large offshore wind farms such as Gwynt y Môr must comply with the Grid Code, the Connection
and Use of System Code (CUSC), the Balancing and Settlement Code (BSC), the conditions of their
Generation License, and Grid Connection Agreement.
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A key requirement as a generator in the UK is to provide a control point between the National
Grid. The O&M base’s local control room serves as Gwynt y Môr’s, providing an operational
interface between the farm and National Grid. To satisfy Grid Code requirements, it must be
operational on a 24/7 basis and capable of rapidly complying with emergency instructions to
reduce load, de-energise, or take action to comply with a Bid Offer Acceptance as part of the
balancing market. Innogy also provides information to National Grid about the expected output
from the wind farm in the form of physical notifications. In turn, the control room provides
information to the trading team who are responsible, which helps them to accurately predict wind
farm power production.
Finally, in the event of an emergency, the control room will provide incident coordination support
under the site’s Emergency Response Plan.

Figure 4: Summary of control room processes relating to the control of O&M

In order to provide the required services, Innogy chose to set up a local control room that would
operate on a 24-hour basis. In addition to combining different control room functions into a single
role, they also decided that, rather than staff the control room with dedicated onshore personnel,
they would create a broader role that included both control room tasks and offshore work –
providing greater variety and increased flexibility. Many offshore wind farms utilise separate teams
to undertake marine coordination, HV system management and operational control, so this multiskilled approach is relatively novel – it is currently in use at only a handful of offshore wind farms.
The overlapping nature of the tasks and their contribution to the overall “setting to work” process
lends itself to an integrated approach, as there is considerable commonality between many of the
detailed processes required for marine co-ordination, work planning, operational control and H&S
management which are highly related as illustrated by Figure 4. This reinforces the benefits of an
integrated approach.
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Approach to Recruitment, Training and Competence Development
Staff were recruited from a range of backgrounds including the Innogy Apprenticeship Scheme, the
armed forces and maintenance engineers/technicians. Given the wide scope of the role, significant
effort was invested in defining and delivering effective training. A training matrix was drawn up that
included HV electrical awareness and HV switching, knowledge of the trading environment, Wind
Turbine Safety Rules training, IT systems, and marine coordination. It took 9-12 months to deliver
training and build sufficient competence prior to formal authorisation assessment panels being held.
Marine coordination was initially undertaken by a separate team, and was phased into the O&M
control room functions a short while after operational handover and once the use of construction
vessels had ended. Once the site operations had settled down and consisted solely of O&M crew
transfer vessel movements, the marine coordination scope was more simplified than during the
construction phase, when a larger number of more complex vessels were being used on site. For the
O&M team, marine coordination training was considered the most challenging to provide: there was
no single training course available, so the team set about creating their own using the skills and
knowledge of the local harbour master and an experienced marine coordinator. The training
involved developing a familiarity with the Liverpool Bay marine environment, VHF radio training,
reading admiralty charts, weather awareness, navigation, and the transportation of dangerous goods
at sea.
At the end of the training period, a panel interview was held to assess competence and provide a
formal authorisation process. An experienced marine coordinator was also retained for an initial
period to provide on-the-job support and mentoring.

“We worked hard to develop a really robust training programme for our offshore technicians
and supervisors. We defined detailed training requirements and found excellent trainers. This
investment has paid off in creating a strong, team-based culture where staff members feel a
real sense of ownership.”
John Porter, power plant manager
Innogy has contracted with Siemens to provide support from an Authorising Engineer who works
under the Innogy Wind Turbine Safety Rules. This ensures that the Gwynt y Môr team has access to
the correct expertise to prepare Approved Work Procedures. Innogy staff take an active role in work
planning and reviewing risk assessments and method statements, along with checking that work
orders are authorised to enable maintenance work to be scheduled.
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Organising Working Routines and Patterns
Innogy’s offshore technicians at Gwynt y Môr spend eight weeks working in the control room, then
15 weeks away from control room duties supporting offshore maintenance activities. They then
return for an eight-week period working back in the control room. To prevent skill fade, a one-week
familiarisation period occurs prior to starting work back in the control room again.
The rota includes coverage of tasks within the control room on a 24-hour basis. Innogy took care to
ensure that employment contracts were developed which facilitated both shift and offshore working.
The design of the rota enabled job rotation, involvement in onshore and offshore working, and
also enabled different groups of people to work together – a move which fostered improved team
working.

Managing and Using Information
Control room staff at Gwynt y Môr employ a range of IT systems to support them in their various
roles and to ensure information from the wind farm is available to inform decision-making. Records
of activities and decisions are also recorded and retained in an Operational Shift Log.
The IT systems that support the control room functions are illustrated in Figure 5.

Figure 5: IT systems used at Gwynt-y-Mor

Innogy uses marine coordination software to track vessel movements and maintain an up-to-date
picture of the location of workers on the wind farm. The VISSIM system maintains a register of all
the people who are authorised to transfer to offshore structures and stores their latest training
records. Weather forecasts – including predictions of wind speeds and wave heights – are available,
along with data from wave buoys located at the site. Control room staff also have access to a visual
feed from an offshore camera mounted on the substation structure. Radio contact is maintained
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from the control room allowing communication with vessel crews and offshore workers.
A history of the maintenance carried out on-site is recorded in Innogy’s Computerised Maintenance
Management System, implemented in SAP. This system also creates work orders, which include
references to relevant documentation. Staff can also access the SCADA system, which collects
information from each turbine and the electrical balance of plant equipment and provides the ability
to remotely operate equipment. A shift log software system, EPiLog, records information about site
operational activities.
The team is currently developing software to collate information from multiple sources and provide a
single tool for monitoring activities and conditions on-site.

Figure 6: The Control Room is based at the O&M building, which is adjacent to the Port of Mostyn

The Results
Delivery of Local Control Room Services
Staff work on a rota that includes periods of time working offshore and periods of control room
duties. The rota for the time spent in the control room includes cover throughout the 24-hour
period.
The control room function has been operating for more than three years, with marine coordination
added to the scope 18 months ago. Coaching was initially provided by an experienced marine
coordinator to support the team when a multi-skilled approach was first introduced.
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While staff members were recruited from a diverse range of backgrounds, there was a common
need to ensure strong IT skills and an ability to work effectively alone – at night, the control room is
manned by a single person.
The rota for each supervisor is arranged differently to the technicians’ rota so that the same
supervisor will not always lead the same team. This adds to job enrichment and facilitates the spread
of knowledge around the whole team by creating an organisational overlap.

Job Enrichment
The operational controller role is an important part of delivering maintenance work safely and
effectively. There are synergies between the duties of an operational controller and a marine
coordinator at an offshore wind farm; both are vital operational roles within the framework used
to manage health and safety issues. In addition to these control room-based tasks, Innogy
technicians also work offshore, delivering maintenance on the balance of plant and supporting the
delivery of turbine maintenance.

“Implementing Innogy’s Wind Turbine Safety Rules has given us more control over the plant.
The use of multi-skilled offshore technicians is an effective way to provide an enriched role for
operators and focus the team on the delivery of our objectives.”
Mark Grimston, production manager
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A key objective of this multi-skilled approach was to provide job enrichment and avoid friction
between operations and maintenance teams. Diversity is provided by varying the roles performed
and ensuring staff spend periods of time working offshore delivering inspection and first line
maintenance, as well as spending time in the control room. This ensures that all staff enjoy a “realworld” view of the wind farm, removing barriers and improving awareness of the issues that need to
be managed.
The multi-skilled nature of the role has reduced interfaces which exist at other wind farms between
operational controllers, work planners and marine coordinators. There is also a single point of
contact for issues arising in relation to the OFTO and National Grid teams. The use of a single team
for all control room tasks and offshore support has led to a sense of ownership which has fostered
team working, allowing clear objectives to be set. This sense of ownership and clear focus on
delivery has enabled the first annual wind turbine service to be delivered on time. Staff members are
encouraged to suggest new ideas for further improvement – a move that has led to the development
of better systems for capturing and sharing knowledge.
As their experience and capabilities increase, staff have the chance to progress within a salary scale
that recognises good performance to be recognised and rewarded.

“I love my job. We get good variety by moving between control, marine coordination, and
offshore working.”
Alisdair Smith, offshore technician

Improvement, Knowledge Capture and Sharing
The team at Gwynt y Môr has developed a number of systematic methods to capture and share
knowledge. Firstly, a structured training programme and the use of work shadow and mentoring
alongside more conventional training courses enables knowledge to be shared. A suite of operational
instructions are in development which are written by team members for their colleagues. These are
separate to the Wind Turbine Safety Rules documents – they are managed by the team, and are seen
as “how to” guides, covering a range of routine tasks. The operational instructions are now forming
a library of information which is seen as the first place to go to understand how processes and
systems work.
Information about activities, maintenance work and events is retained in the various IT systems
that are used on the site, with the Offshore Technicians both entering data and accessing it. Work
is currently underway to develop an integrated data platform using software from a company called
Planet-OS, which will pull together information from VISSIM (used for marine coordination), SAP
(used to record maintenance work), EPiLog (used to record events) and the plant SCADA systems (for
both wind turbines and HV balance of plant). This system was in a pilot phase at time of publishing.
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Recommendations
The Innogy team has been operating Gwynt y Môr for several years and continue to develop and
refine their approach to both operations and maintenance. To develop and implement an
approach that uses multi-skilled technicians working both offshore and in the onshore control
room, the following advice is offered:
• Start planning early. It takes 9-12 months to deliver effective training once a training plan has
been developed.
• Define training requirements in detail and find good trainers. Employ a blend of external training,
in-house delivery, shadowing and mentoring.
• Ensure employment contracts are flexible enough to accommodate shift work and offshore
working patterns.
• Develop rotas that encourage staff to work together in different teams. Varying supervisors will
increase variety and improve knowledge sharing.
• Ensure time within the rota for refresher training – especially important when technicians are
returning to the control room after a period of working offshore.
• Develop ways to recognise and reward good work, and provide development opportunities.
• Build practical skills in marine coordination and employ experienced marine coordinators as
mentors.
• Ensure the layout of the O&M building supports the way that organisations and team members
work together.

Figure 8: A number of the Control Room processes are required on a continuous basis, and the local control
room at Gwynt-y-Mor has been set up for 24-hour operations.
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Recommended Reading
Wind Turbine Safety Rules
Marine Coordination Guidance (also available in Danish and German)
Grid Code
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