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Powered by people
Our people, their capabilities, and skills set us apart. 

DESIGN 
From concept to execution, we think ahead, designing in ease of 
construction, operation, and sustainability.

BUILD
We’ve safely built and installed close to 9GW of wind for 
some of the world’s most impressive and challenging 
projects.

MAINTAIN
Our wind story began in 2009 when we provided 
people, maintenance, and support services to the 
world's first HVDC converter station. Today our 
support extends from the tip of the blade to 
the seabed and onwards to balance of plant 
onshore.

200+
We have delivered 
200+ major projects 

41+
We have 41+ years of 
energy experience 

100+
Globally, we have provided 
100+ assets globally with 
our asset support services

We offer holistic support 
to the wind sector from 
concept right through 
to ongoing support and 
maintenance.

10+
We have 10+ years of 
offshore wind expertise 

2030
we have committed to 
Scope 1 and 2 Net Zero 
by 2030
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ABSTRACT 

Semi-submersible hull forms are suited to substations of 
this size, giving low motion combined with an efficient layout. 
At 250MW, the footprint and mass of a single transformer 
and associated switchgear is much reduced, but the hull 
dimensions for a semi-submersible remain similar to that for 
the larger capacity due to the requirements for hydrostatic 
stability and heave period, resulting in an inefficient structure.

The problem with stability for small platforms can be solved 
by using a Tension Leg Platform (TLP). Stability is provided 
by the tendons rather than being driven by the distribution of 
water plane area, allowing a smaller footprint and reducing 
the required structural mass. There is the added benefit of 
reduced vertical motion for the electrical equipment. 

The substation design was developed for a water depth of 
150m, which is typical of depths proposed for developments 
off Korea and in the Mediterranean.

switchgear. The design flow through the components was 
maintained to minimise the cabling and space utilisation.

The layout was developed to keep the centre of mass 
low down, which is important for minimizing the structural 
loading under lateral accelerations. A draught of 25m was 
chosen so that the cable exit points are well below the water 
surface, reducing wave fatigue loads on the cables.

For the substation to be stable during installation with the 
topside present would require a much larger hull structure, 
similar in form and hence mass to a semi-submersible. To 
produce minimum mass a star-type hull form was chosen, 
minimising the structural mass but requiring more complex 
installation including a heavy lift to install the topside. 

The hull was developed to meet the requirements of 
DNVGL-OS-C1052 including ULS and ALS cases. 

PO.020

Find out more at:
windeurope.org/annual2022

#WindEurope2022

HVDC BorWin 1 
TenneT 

O&M consultancy services 
& personnel supply 

HVAC Race Bank 
Centrica  

Concept study OSS 

HVAC Dudgeon 
Equinor 

Concept study OSS & LSS 

HVAC Triton Knoll 
RWE, J-Power, Kansai 

Concept study MFP 

Floating wind 

Concept study floating 
foundation 

HVAC Seagreen 
SSE 

FEED study OSS 

HVAC Sofia 
RWE 

 FEED study LSS 

Floating wind 
Seawind Ocean Technology 

Design verification of 
floating foundation 

HVDC DolWin 1 
TenneT 

Engineering support & 
construction supervision 

HVDC HelWin 1 and 
BorWin 2 
Siemens Energy 

Commissioning support 

HVAC Galloper 
RWE Renewables 
 
EPCIC OSS 

HVDC BorWin 3 
TenneT 

EPCIC OSS 

HVAC Seagreen 
SSE 

EPCIC OSS & LSS 

HVAC HKZ 
TenneT 

EPCIC (2) OSS 

HVDC 2GW program 
TenneT  

EPCIC (6) OSS & (1) LSS 
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Supporting you every step of the way

For more than a decade, we’ve helped clients turn 
offshore wind concepts into reality by engineering 
procuring, constructing, and commissioning HVDC and 
HVAC substations.

We blend our front-end engineering skills with our project 
management expertise, procurement network and logistics 
knowledge to design and execute large-scale, complex 
EPC projects. 

We offer flexible delivery models too, ensuring each 
project is tailored to our client's needs.

We are one of the most experienced service providers in the global offshore wind sector.

We help you frame future projects 
through feasibility studies, 
planning, concept design and 
pre-FEED.

From one-off assignments to fully 
managed solutions, we deploy 
ultra-efficient operations to 
help reduce costs and enhance 
productivity.

We've installed some of the 
world’s most impressive offshore 
facilities - including the largest 
ever converter platform.

Across the world, we're known 
for delivering demanding EPC 
and EPCI projects on time, with 
impeccable safety and for getting 
the best from our supply chain.

Even in the early design stages, 
we always think ahead 
- emphasising the ease of 
construction, operation, 
sustainability and longevity.

Develop Design Build Install Maintain

Powering offshore wind05



We bring the right energy
FLEXIBLE, RESPONSIVE DELIVERY 
Sometimes, clients ask us for a single standalone service. But, when they ask us to 
integrate our services, the benefits are compounded - deepening relationships, developing 
teams, driving down risks, increasing efficiencies, applying learnings, and unlocking value at 
every stage.

INTEGRATED SERVICES
For maintenance scopes, we can integrate all offshore disciplines to optimise vessel 
trips and schedules. We have our own industrial services, including rope access, and can 
seamlessly deliver offshore execution. Our team has high voltage (HV) competence and a 
full suite of in-house Technical Authorities. We can fully digitise operations, breaking down 
barriers and building proportionate maintenance strategies that reduce OPEX.

ULTRA-EFFICIENT MAINTENANCE
Enabled by multi-disciplinary teams, connected technologies, and data-driven insights, we 
provide a complete suite of operations and maintenance solutions from the tip of the blade 
to the seabed.

Our integrated offshore operations and maintenance services allow us to drive 
improvements in safety, productivity, and performance.

Using best-in-class digital tools and proven systems and processes, our teams ensure 
repairs, modifications and upgrades are right first time. From using cutting-edge AI to 
streamline operations, to keeping your support local, we are the power behind offshore wind.
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And, all the while, we've been adding to the strength and dynamism of the 
wider offshore wind sector - with a delivery model that draws on global 
expertise, nurtures homegrown talent, and supports local supply chains.

We draw strength from our supply chain partnerships, supporting local firms, 
increasing flexibility, optimising cost, and reducing risk.

In 2022, Petrofac and Hitachi Energy entered into a collaboration to provide 
grid integration and associated infrastructure to support the rapidly growing 
offshore wind market. 

In 2023, this partnership was awarded a landmark framework agreement to 
support TenneT's groundbreaking 2GW Offshore Wind programme. Under 
the framework, Petrofac and Hitachi Energy will deliver six of the programme's 
renewable integration systems: five that will connect offshore wind farms to 
the Dutch grid and the sixth to the German grid. 

Partnering for success
In offshore wind, we've collaborated on some of the most
impressive wind facilities, managed some of the most
challenging installations - and have always delivered with
certainty, safety, and ultra-efficiency.

Our HVDC and HVAC solutions are key enablers of the transition to a 
global energy system that is more sustainable, flexible and secure.

Niklas Persson,
Managing Director of Hitachi Energy’s Grid Integration business. 
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SUPPORTING EUROPE'S ENERGY TRANSITION

“ONE OF THE WORLD’S LARGEST
HVDC PLATFORMS”

One of our most challenging offshore wind projects was 
the BorWin3 offshore wind grid connection for TenneT, 
which now supplies more than one million German 
homes with clean energy. Delivered in partnership with 
Siemens, this involved the engineering, procurement, 
and construction of one of the world’s largest HVDC 
platforms – and the installation of the finished topside 
involved the region’s first-ever float over, using dynamic 
positioning technology on a semi-submersible vessel.

Offshore wind EPCI

“THE WORLD’S DEEPEST FIXED BOTTOM 
OFFSHORE WIND FARM”

In 2020, Seagreen Wind Energy recognised our track 
record for safe and effective project delivery in the 
renewable energy sector with a major project award. 
This entailed the engineering, procurement, fabrication, 
transportation, offshore installation and commissioning 
of the HVAC offshore substation platform, including the 
topside, jacket and piles.

The massive offshore substation forms the backbone of 
the offshore wind farm. At 40 metres long, 45 metres wide 
and 15 metres high, the 4,800 tonne heavyweight topside 
superstructure accommodates three circuits to generate 
1075 MW of electricity to power more than 1.6m UK homes. 
Seagreen became fully operational in 2023 and was 
awarded Renewable UK's 'Project of the Year' the same 
year.

During construction, we mobilised 
more than 1,500 workers, who 
worked more than 13.5 million 
work-hours. At peak construction 
the platform occupied almost 
five square kilometres of Dubai’s 
Drydocks World.
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SEAWIND OCEAN TECHNOLOGY

LOCATION: EUROPEAN WATERS
START DATE: 2022

We supported the design verification of Seawind Ocean 
Technology’s unique floating offshore wind energy 
system and planned to provide project management/
EPCm services in connection with Seawind’s first 
6.2MW floating offshore wind turbine demonstrator, 
eventually planned for European waters. 
 
Netherlands-based Seawind has developed proprietary 
two-bladed floating wind turbines integrated with 
a unique concrete floating structure suitable for 
installation in all seas, including cyclonic regions and 
ultra-deep waters. 

Tomorrow’s floating energy production

REFERENCES
1. Jones, J, Childs I, “Floating Substations for Commercial-Scale Floating Windfarms”, SPE-205423-MS, Sept 2021 
2. DNV, DNVGL-OS-C105 Structural design of TLPs – LRFD method, July 2015

MODELLING AND ANALYSIS

A structural model of the hull and topside structure was 
developed in DNV’s Sesam software. A hydrodynamic model 
was produced from the structural model for calculating the 
wave pressure for structural checks. 

ULS analyses were run for the maximum environmental 
conditions and the structure and tendons were assessed 
against the code strength requirements. Panel and stiffener 
checks were performed for the hull and beam capacity 
checks were run on the topside.

ALS cases considered included loss of a tendon and flooded 
compartments. Two tendons are specified for each arm, 
with a single tendon able to resist the applied loads in the 
ALS condition. The damage conditions were run through the 
Orcaflex analysis for the 1-year environmental case, which is 
the governing condition for tendon design.

An Orcaflex model of the structure, tendons and cables was 
produced to investigate the tendon tensions, cable clashing 
and accelerations on the topside electrical equipment. A lazy 
wave arrangement was used for the array and export cables 
to reduce the end fatigue moments at the connection to the 
hull. Buoyancy modules were applied at appropriate points 
to produce a suitable shape with and without marine growth.

RESULTS

The hull and cable deck mass is 980 tonnes and the topside 
mass is 1050 tonnes, giving an overall mass of 2030 tonnes. 
This is between a third and a half of the mass of a semi-
submersible with the same topside.

The surge natural period of the structure is 33 seconds, 
above the period in which there is significant energy in the 
waves. The maximum horizontal acceleration is 2m/s² for a 
typical Mediterranean 100-year seastate.

CONCLUSIONS

Floating substations will be required for the next generation 
of floating offshore wind farms. For the relatively small 
capacity substations for pilot-scale projects, a minimum 
structure TLP combines good hydrodynamic behaviour and 
low motion with minimum structural weight. The solutions 
required for a 250MW substation will be different from those 
for larger, commercial scale substations of 1GW, which will 
mean that lessons learned from the pilot projects may not be 
applicable to the larger substations. 

Our consulting team 
combined its experience in 
analysing floating structures 
and designing bottom-fixed 
substations to define what 
will be needed to support 
tomorrow’s 1,200MW HVAC 
and 1,200MW HVDC floating 
offshore substations.
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Sustainable, ultra-efficient operations,
with a commitment to Net Zero

We place sustainability at the core of our strategy. It is critical to 
creating long-term value for our clients, stakeholders, and teams.

We are progressively reducing the environmental impact of our own operations           
through efficiency gains and the application of digital technologies.

We have committed to reach Net Zero in scope 1 and scope 
2 emissions by 2030, and are promoting and supporting 
decarbonisation across our supply chain.

Importantly, we have built Direct Air Capture (DAC) into our Net Zero plan, signing-up as    
the first customer of Storegga's proposed UK-based, large-scale facility - for which we     
are also supporting the pre-FEED phase.

This commitment is part of a broader sustainability strategy which includes commitments 
to diversity and inclusion, impeccable standards of governance, a local delivery model, and 
an industry-leading safety record. 
 
 

We focus on three areas:

Enable -encouraging our people to be Net Zero advocates and support our                             
clients, partners and suppliers in achieving their lower carbon ambitions 

Reduce -cutting our emissions by implementing energy efficiencies, optimising                     
our operations and methods of construction, and reducing flaring and venting 

Transform -switching to renewable energy, phasing-in hybrid and electric vehicles                 
on site, and fitting smart building technology in our offices to maximise energy efficiency 
 

Powering offshore wind10



Talk to us

Alex Haynes
Head of Business Development 
Energy Transition Projects 

PHONE: +44(0) 786 739 1975
EMAIL: alex.haynes@petrofac.com

Rodrigue El Chemaly
Supply Chain Program Manager –
2GW HVDC Program

PHONE: +971 56 422 2434 
EMAIL: rodrigue.elchemaly@petrofac.com

Clayton Chettiar
Procurement Manager
Energy Transition Projects 

PHONE: +44(0) 778 857 5350 
EMAIL: clayton.chettiar@petrofac.com

Ahmad Alhamad
Subcontracts Manager
Engineering & Construction, Offshore Projects 

PHONE: +971 56 188 3363 
EMAIL: ahmad.alhamad@petrofac.com

Erik de Vrij
Business Development Director – Offshore Wind 
Energy Transition Projects 

PHONE: +44(0) 746 785 6781
EMAIL: erik.vrij@petrofac.com

Majd Barbari
Business Development Manager 
Energy Transition Projects 

PHONE: +44(0)791 791 4606 
EMAIL: majd.barbari@petrofac.com
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To de-risk your new energy projects, 
turn to Petrofac

find out more


