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Foreword
Patrick Verhoeven, Managing Director, International 
Association of Ports and Harbors

Ports around the world are entering a period 
of profound change. Portsmouth knows better 
than most that maritime history is a story of 
adaptation: for centuries, the city and its port 
have evolved alongside changes in ships, fuels, 
trade and technology.

Today, a new transition is under way. Since 2008, global 
shipping has made significant progress, reducing its 
carbon intensity by 38%, reflecting major improvements 
in vessel efficiency and operations. But the deeper 
emissions reductions targeted by the International 
Maritime Organization will require a further step-
change: new zero-emission and near-zero-emission 
fuels, alongside shore power, vessel charging and the 
infrastructure needed to support them.

Shore power is an important part of that transition. It is 
a proven technology, capable of reducing emissions and 
noise from ships at berth while helping to establish the 
electrical infrastructure that ports will increasingly need 
for vessel charging, cargo-handling equipment and 
other forms of electrification.

From an international perspective, the direction of 
travel is clear. Ports across Europe and around the 
world are investing in shore power and governments 
are supporting its deployment through a combination 
of infrastructure funding, regulation and measures 
to improve the competitiveness of shore-side 
electricity. The challenge is increasingly not whether the 
technology works, but how quickly it can be deployed at 
scale and used effectively.

The UK has every opportunity to be at the forefront 
of this transition. It has a world-class maritime 

sector, dozens of highly competitive major ports, 
innovative shipping companies and a strong research 
and engineering base. It also has an important voice 
in international maritime affairs. London is home 
to the International Maritime Organization and the 
UK continues to play an influential role in its work, 
consistently promoting and supporting ambitious 
international action to reduce greenhouse-gas 
emissions from shipping.

That international ambition now needs to be matched by 
the conditions for investment at home. Projects such as 
Portsmouth International Port’s shore power programme 
demonstrate what can be achieved when ports, shipping 
companies, government, technology providers and 
researchers work together. They also provide valuable 
lessons about the practical challenges involved: securing 
sufficient grid capacity, financing infrastructure ahead of 
demand, keeping electricity competitive with onboard 
generation and giving investors confidence in the long-
term direction of policy.

Other countries are moving quickly and the opportunity 
for the UK is substantial. With the right framework, 
today’s pioneering projects can become tomorrow’s 
normal port infrastructure.

The prize is more than cleaner ships at berth. It is a 
more competitive, resilient and sustainable maritime 
sector, with ports at the heart of the energy transition. 
Portsmouth is showing what that future can look like. 
The task now is to make it easier for ports across the UK 
to follow.
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Shore power and the  
changing role of ports

Mark Simmonds, Director of Policy and External Affairs,  
British Ports Association
The energy transition will fundamentally 
change both how ports use energy and the role 
their infrastructure plays in enabling others to 
decarbonise. Electricity demand will rise across port 
estates as equipment and operations electrify, but 
increasingly it will also come from vessels, tenants, 
and other port users.

Ports are already electrifying a growing range of activities. 
Cargo-handling equipment, cranes, vehicles, buildings 
and other operational loads can increasingly be powered 
by electricity rather than fossil fuels. Battery-electric and 
hybrid technologies are also developing for harbour craft 
and other vessels operating in and around our ports.

For vessels at berth, shore power is one of the most 
immediate opportunities to reduce emissions. The 
technology is established and its benefits are well 
understood. It allows ships to switch off their auxiliary 
engines while alongside and draw electricity from the 
shore, substantially reducing emissions of nitrogen 

oxides, sulphur oxides and particulate matter in and 
around ports, as well as greenhouse-gas emissions 
and noise.

These local benefits can be particularly valuable because 
many ports sit at the heart of their communities, 
as in Portsmouth. At the same time, the electricity 
infrastructure being developed to serve vessels can form 
part of a much wider transformation of port estates.

The result will not just be higher annual electricity 
consumption. Shore power and vessel charging can 
require several megawatts at particular times while 
using comparatively little energy across the year. Port 
electrification will therefore change both the scale and 
shape of electricity demand.

Ports such as Portsmouth are showing what this 
transition looks like in practice. The challenge for the 
UK is to turn individual projects into a growing and 
commercially sustainable market.

4 • Plugging in



From innovation to 
deployment

Rhona Macdonald, Senior Sustainability Advisor,  
British Ports Association
Shore power provides perhaps the clearest test 
of whether the UK can create a workable policy 
framework for port electrification.

Installations usually require substantial investment 
in grid connections, substations, cabling and berth 
equipment. They can create very high peak electricity 
requirements despite relatively modest annual 
consumption. Ports often incur significant fixed network 
costs before demand is established, while utilisation 
depends on investment decisions made by shipping 
lines over which the port has limited control.

There is also an inherent coordination problem. The 
maritime industry is a highly competitive market and 
UK ports operate on a commercial basis like any other 
business. A port is unlikely to invest in infrastructure 
that customers cannot use, or where there are too few 
customers to justify the investment. Even once a port 
has invested and a vessel has installed the necessary 
equipment, utilisation will depend heavily on whether 
shore electricity is competitive with generating 
electricity onboard.

None of these barriers are insurmountable. The UK has 
already provided substantial support for clean maritime 

technology through UK SHORE. The Clean Maritime 
Demonstration Competition has supported feasibility 
studies, trials and demonstrations, while the Zero 
Emission Vessels and Infrastructure (ZEVI) competitions 
have provided match funding for higher-Technology 
Readiness Level projects and commercial demonstration, 
including shore power and vessel charging.

Those programmes have helped bring technologies 
towards market. The challenge for government and 
industry is now moving from innovation to deployment. 
Conventional shore-power technology is mature and 
already being deployed at scale internationally.

The longer-term objective should be a commercially 
sustainable market rather than permanent subsidy. 
Public intervention should be targeted at overcoming 
identifiable barriers while the market develops and 
should reduce as utilisation and the commercial 
case strengthen.

The experience at Portsmouth demonstrates both what 
can already be achieved and what is needed to make 
projects like it easier to deliver elsewhere.
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Our shore power journey
Mike Sellers, Port Director, Portsmouth International Port

Our vision in Portsmouth is to become a world-class, 
net-zero port at the heart of a thriving, maritime 
cluster. This includes delivering zero-emission 
operations and clean energy infrastructure.

This vision is underpinned by the government’s maritime 
decarbonisation strategy, which recognises ports as 
enablers of shipping decarbonisation, not merely as 
facilities that need to reduce their own emissions.

But more than that; as a local authority owned port, we 
have a desire and responsibility to be a good neighbour 
to our main shareholders – the residents of the city. As 
such we’re incredibly fortunate to be fully supported in 
our ambitions by Portsmouth City Council.

In addition to this support, delivery of the UK’s first 
high-voltage multi-berth, multi-user shore power system, 
known as the Sea Change project, was made possible 
through a mix of strategic foresight from multiple 
partners, good fortune, and sheer, gritty determination.

Starting the process
The journey started around nine years before the 
system became fully operational, when Brittany Ferries, 

our major customer, came to us with their plan for 
large-scale fleet renewal and decarbonisation. The 
entire project was only possible because we knew we 
had an end user that was as committed to it as we 
were, a vital first step.

We were also at that stage starting to develop our 
cruise offer, and that’s an industry we know is also 
committed to electrification. We foresaw that, to 
continue to be competitive in the marketplace well 
into the future, we would have to offer the facilities our 
customers need.

Then came the convoluted process of applying for the 
power from the grid. We had to apply three times over 
a period of around two years before being granted 
the power. In the process of applying, there was no 
clarity on whether there was even the spare grid 
capacity we would need – we were having to pay for 
and go through applications before we found out. Our 
first application even failed because a request from 
the distribution network operator (DNO) for more 
information went into our spam folders, and, instead 
of chasing us, we were later simply informed that our 
application was unsuccessful.

6 • Plugging in



Key details
• 28m project, part funded by ZEVI (£18.9m) and 

Portsmouth City Council

• High-voltage, multi-berth, multi-frequency, 
multi-user

• 15MVA grid connection

• LNG-electric hybrid vessels connecting daily

• Monitoring system in place to measure the 
anticipated improvement in local air quality

• Estimated saving of 20,000t CO2e per year

Shore power benefits
• Reduced fuel consumption by vessels, reduced 

emissions to air, no need for scrubbers

• Reduces vessel operator exposure to Emissions 
Trading Schemes and others

• Enhanced passenger experience

• Improves local air quality

• Stronger ESG performance for vessel owners

• Reduced noise

• Charging for hybrid vessels

• Energy supplied is sourced from 100% 
renewables

At this stage, the strategic support and commitment 
from the council was paramount, not only supporting 
us through the process, but also providing a £3.6 
million investment to secure the 15MVA grid upgrade 
that would be needed for us to be able to connect two 
ferries and a cruise ship simultaneously. This is a huge 
amount of power: for context, it’s equivalent to the 
amount of power needed for a small town.

It’s also worth noting here that delivery of the power 
happened a full 15 months after the date agreed with 
the DNO.

While I understand the issues of grid capacity, the 
application process and delivery are being looked at by 
regulators, it’s important for other ports to consider this 
issue before exploring their own shore power projects.

The funding
Securing the capacity was finally confirmed in January 
2023 – later that year, the government’s Zero Emission 
Vessels and Infrastructure (ZEVI) competition was 
launched (the good fortune I mentioned). Together 
with our partners on the project, we were awarded 
£19.8 million (including £18.9 million to the port) by 
the Department for Transport/UK SHORE/Innovate UK, 
match funded with £4.6 million from Portsmouth  
City Council.

This, as is evident, was pivotal. If it wasn’t for ZEVI, 
there would have been no financial case to invest in 
the infrastructure; there would be no return on the 

investment over the lifespan of the asset. 

The ZEVI parameters were challenging, particularly 
the timeline, but I understand this is being addressed 
for ZEVI 2. And regardless, government support is 
essential if the ports sector is to be able to continue 
electrification. There would be no financial case for the 
investment in shore power unless there is some form of 
grant support from the government.

Following a complex period of first-of-the-kind civils 
and electric works (more to come later) the system 
went fully live in July 2026.

Future challenges
The challenge we face now is getting ships to plug in.

We’re fortunate that our customers, especially Brittany 
Ferries, are fully committed to decarbonisation. But with 
electricity costs at their current levels, shore power is 
an unsustainable prospect.

Our port charges are a small proportion of what a ship 
will pay – around 15-20% of the full amount, with 80-
85% of it being the cost of electricity. Meanwhile, we’re 
also facing a 10% year-on-year increase in Transmission 
Network Use of System (TNUoS) transmission charges 
for the next five years.

That issue will be covered elsewhere in this document, 
but it is something that we continue to raise with our 
partners in government, and which is vital if they are to 
meet the aims of their maritime decarbonisation strategy.
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Shore power timeline
2017

Brittany Ferries states its intention 
to renew its fleet, to include two 

hybrid LNG-electric ferries to sail 
out of Portsmouth

2023

Connection agreement signed with 
SSEN (after the third application), 

£3.6m invested by Portsmouth 
City Council to secure a 15MVA 

grid upgrade

2024

Ground-breaking ceremony for the 
commencement of civils works

July 2026

Shore power system is fully 
operational and takes its 

first commercial ferry and 
cruise connections

2021

Portsmouth International 
Port commences its grid 
application process 

2023

ZEVI scheme launched; port and 
partners awarded £19.8m in funding

2025

Brittany Ferries’ St Malo and 
Guillaume de Normandie, its two 
LNG-electric hybrid ships, visit 
Portsmouth for the first time
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Delivering the biggest 
single project in the 
history of the port

Stephen Watkyns, Technical Director, Portsmouth International Port
Make no mistake, what Portsmouth International 
Port has achieved, in partnership with our 
contractors, is an absolute UK first.

Nowhere else in the country has a shore power system 
of this magnitude. Delivering it was highly complex, 
and without the dedication, drive and teamwork of all 
partners, it wouldn’t have been possible.

The fact ferry connections are now a matter of course 
for the port and Brittany Ferries, becoming the norm 
mere weeks after commissioning was completed, is 
testament to the effort of everyone involved.

We’re proof the concept works, not only in Portsmouth, 
but for the rest of the UK ports industry – we’ve shown 
you can make it work, that it operates well, and that it’s 
safe and efficient.

But for anyone thinking of embarking on a similar 
project, there are some very important lessons you can 
take from our experience.

A non-negotiable vision
We undoubtedly achieved what we did because the 
port fixated on what it wanted and how it wanted it 
done. We knew what outcome we wanted and how we 
wanted the system to work, and we were aggressive 
with that.

That vision drove everything, from the tender process 
and statement of requirements, to work on the ground.

Of course, we didn’t know how to get to where we were 
going, and through very close collaborative working with 
our contractors, the experts in their fields, we charted a 
way through.

Every step of the process was extremely well project 
managed, through daily meetings, to make sure we got 
100% of what we wanted. The fact we can plug in both 
ferries and cruise ships is a big win.

Consider resources
In hindsight we could have done with perhaps three to 
four more project managers.

Weight your resource level against the complexity 
of the project (however complex you think it will be, 
prepare for it to be even more complex than that) and 
ensure you have the right level of contract management 
expertise, implementing training if needed.

Build in contingencies
Bake in an extended timeline, especially for dealing 
with the distribution network operator (DNO), and an 
extended budget, including for the DNOs

To be able to install a project of this magnitude and 
keep the port wholly operational is a very, very delicate 
balancing act. It’s not impossible, because we’re 
testament to the fact you can make it work.

But there’s an awful lot of deconfliction, raised eyebrows 
and cross voices when you’ve got vessels coming 
into a berth that has been dug up, or you’ve just been 
told there will be delays because you’ve discovered 
something you didn’t know was under the ground.

These projects are huge, complex, and delivering 
them around a working port takes a hell of a lot of 
coordination, but with the right considerations at the 
outset, we’re living proof that it can be done, and done 
extremely well.
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Dealing with time and 
space constraints

Anisa Koci, Capital Projects Programme Manager, Portsmouth 
International Port
From the outset of the project we were on the 
back foot. Under the terms of our ZEVI funding we 
initially had 18 months to deliver the system, and we 
intended to do so while maintaining full operations 
at the port.

We had to use an existing Portsmouth City Council 
framework to appoint most of our contractors, and were 
unable to complete designs before commissioning  
the work.

Everything was done simultaneously, which was an 
incredible feat, but also of course not ideal for a project 
of this scale and which made risk, time and cost 
management more difficult.

Survey, survey, survey
From utilities in unexpected places, to water 
contamination, and even an old linkspan’s foundations, 
in the end there was very little we didn’t uncover under 
the ground.

It’s vital to look thoroughly at areas where you’re 
undertaking the works, and have a robust utilities and 
underground survey before presenting everything to 
the designer so they can review for things like checking 
loading of the site, and only then should you progress.

Keep ops at the heart of the work
The magnitude of this project was huge, with 300 
metres of trenching for cable installation. Throughout 
the work we had around 30 sites across the port’s 
footprint.

We had to undertake the project in phases and do a lot 
of engagement with our duty port operations managers.

For a busy operational port, it’s important to make sure 
you engage them even before design – discuss the 
phasing of the project, how it’s going to be delivered, 
which areas can’t be accessed at which times, the 
location of compounds. This will give contractors 
clearer ideas for project delivery.

Culture is key
The culture you set from the beginning is critical. It’s 
easy to point fingers, but if you have a collaborative 
relationship it makes everything so much easier. The 
contractors knew they could pick up the phone to us 
as the client, outline the issues, and we would work on 
them together.

It’s also important to set out clear escalation processes. 
Establish who’s responsible on what task and the line 
of communication at the start of the project. Keep the 
number of people on delivery small, don’t expose it too 
much by making it too wide. The line of responsibility 
needs to be one point of contact for the contractor.

With multiple contractors and sub-contractors 
working within the confines of the restricted area of an 
operational port, health and safety quickly became the 
number one project priority. Ensuring strict separation 
of tasks, clear work zones, a controlled permit-to-work 
system and continued updates via daily briefings, is only 
possible with a well-managed and well-implemented 
site-specific management plan.

It’s thanks to all these factors that we were able to 
deliver the facility in the time scale we did, while not 
dropping a single ship call.
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Key success factors and 
lessons – Balfour Beatty 

Ed Jowett, Portfolio Director, Balfour Beatty
Throughout the Sea Change project, collaboration 
emerged as the consistent theme.

Close working between all stakeholders enabled the 
team to manage complex interfaces, respond to 
operational constraints and overcome site challenges. 
Early engagement, shared planning and transparent 
communication are key.

The main key to success is the contracting set-up. 
Future projects would benefit from an approach to 
develop the design to a greater level of maturity 
before delivery begins, have a greater influence within 
buildability reviews, and ensure efficiency of design 
queries and ownership, taking the onus off the client 
team in managing the process. 

This is paramount where funding timeframes create 
pressure to engage contractors early.

Where early contractor engagement is required, the 
early contractor involvement stage should be used to 
confirm scope, clarify assumptions and progressively 
reduce design uncertainty. This approach would 
support smoother construction delivery, reduce 
disruption, strengthen contract management and 
improve commercial certainty as the design develops. 

Construction within a live port
A key success of the project was the ability to deliver 
critical infrastructure within a live operational port 
environment. Berth access restrictions, operational 
requirements and cruise ship schedules required a 
flexible and collaborative approach to planning.

The sharing of the cruise and berthing schedules 
ensured temporary measures were planned and allowed 
for in time for implementation. Securing works areas to 
achieve programme outputs, to prevent too frequent 
changes, was important for consistency and for port 

operations to be able to manage public users.

Managing interfaces
The project had a complex stakeholder environment, 
including client, designer, electrical integrator, port 
operations team, utility providers and contractors. 
Through active coordination, regular engagement and 
clear escalation of key issues, the team was able to 
manage design interfaces with electrical designer 
and contractor, earthing requirements across scopes, 
third-party dependencies, and evolving stakeholder 
requirements that had considerable influences on the 
programme.

Change control and record 
keeping 
The team recognised the importance of formal 
instructions, clear decision records, consistent use of 
CEMAR, well-documented value engineering decisions 
and timely agreement of design changes.

These measures strengthened commercial control, 
supported contractual clarity and provided a positive 
foundation for more efficient change management on 
future schemes.

Key takeaway 
Future schemes can build on our successes by 
establishing collaborative governance early, aligning 
design and construction responsibilities, maintaining 
transparent communication and using shared planning 
to manage operational, technical and commercial 
constraints. This collaborative approach provides a 
strong foundation for improving certainty, reducing 
risk and enhancing outcomes on future maritime 
decarbonisation projects.

Plugging in • 11



Delivering the UK’s largest 
shore power system 

Frans Baartmans, Manager Projects & Engineering at ABB Marine & 
Ports
We look back with pride on the shore power project 
in Portsmouth.  

ABB was contracted as electrical integrator responsible 
for the design of the system, equipment supply, 
installation and commissioning. This also included 
Cable Management Systems (CMS) and cable works.

The basic functionality of the system was well-defined, 
although details still needed to be coordinated during 
the design phase. Moreover, the initial project schedule 
was very tight. This resulted in many meetings with 
various parties including the port, ferry operators, the 
grid operator, civil engineers and contractors, and our 
own suppliers and subcontractors. 

The end result was a solid and flexible system,  
the operation of which has been made as simple  
as possible.

Centralised system
There are different methods for implementing shore 
power systems in ports. One specific system per berth, 
or one centralised system feeding multiple berths.

For Portsmouth, a centralised system was chosen to 
offer the highest efficiency, highest flexibility to use 
the limited grid supply, and the proximity of the berths 
which limited cable lengths.

Customised CMS
For the ferry connections, the CMS had to be 
customised due to the variety of ferries visiting 
Portsmouth, having their shore connection rooms at 
different locations. Additionally, the limited space in the 
port and the five-metre tidal range played a role. With 
contributions from the port and their civil designers, 
our CMS supplier succeeded in adapting their design.

Efficient use of space and 
flexibility of design
Various electrical equipment is required, such as 
switchgear, transformers and frequency converters. 
This can be installed in prefabricated e-houses for 
which we have a standard design. The advantage of 
this is that a large part of the work takes place in a 
workshop outside the port. 

But at the request of the port, we had to deviate from 
our design. The equipment is installed on various 
smaller plots, for example underneath the linkspans, 
and the e-houses and transformers are custom-made 
to utilise the limited available space efficiently.

Site works in a dynamic 
environment
Works including civils, mechanical installation and 
cabling were carried out partly simultaneously. This 
took place while the port remained fully operational. 
Close coordination with various parties was necessary 
to prevent delays or disruptions.

The mechanical installation of the equipment 
underneath the linkspans was also a challenge. The 
available space for lifting operations was very limited, 
and after all, safety always comes first. These tasks were 
successfully completed with the help of local specialists.

Testing and commissioning phase
Various vessels were connected to the newly built 
shorepower system with excellent results. The best 
moment is when you see the system doing what it was 
designed for. Shore power cable(s) connected, engines off, 
no emissions, and all systems on board working normally.

12 • Plugging in



From infrastructure to 
insight: What Sea Change 
can teach us about port 
decarbonisation  

Professor David Hutchinson, Professor of Global Environmental 
Solutions, Centre for Environmental and Renewable Energy Solutions, 
University of Portsmouth 
One of this project’s key lessons is that successful 
port decarbonisation is about more than 
infrastructure alone.

Delivering meaningful benefits requires understanding 
how vessel operations, energy systems, environmental 
conditions and surrounding communities influence 
one another. Through Sea Change, the University of 
Portsmouth has worked alongside project partners 
to build the evidence needed to understand those 
interactions and, crucially, to measure change. 

Our contribution focused on understanding the impacts 
of port decarbonisation. This included energy systems 
modelling, digital twin development, environmental 
monitoring across air, water and sediment, and 
integration of diverse datasets into tools supporting 
decision-making.

Information from vessel movements, environmental 
sensors, weather and traffic networks has been brought 
together to understand not simply what is happening 
within the port, but the factors influencing it. 

Perhaps the most important lesson is the value of 
measurement. Demonstrator projects such as Sea 
Change provide an opportunity to quantify the benefits 
of shore power under real-world conditions.

Baseline monitoring undertaken before deployment 
highlighted fine particulate pollution as an important 
issue for Portsmouth. While concentrations remained 
within current UK legal limits, PM2.5 regularly exceeded 
World Health Organisation guidelines.

Understanding environmental change is, however, 
complex. Ports operate within urban systems where 
vessel activity, road traffic, weather and other sources 
interact. Long-term monitoring is therefore essential 
if we are to understand what changes, why it changes, 
and the contribution made by interventions such as 
shore power and hybrid vessels. 

Sea Change has highlighted the growing importance of 
digital technologies in turning measurement into insight. 
By integrating environmental and operational data with 
predictive analytics, machine learning and digital twin 
development, we can move beyond collecting data 
towards forecasting emissions, exploring scenarios and 
supporting operational and investment decisions. 

Importantly, the learning does not stop with 
commissioning. Monitoring will continue through 
the demonstrator period, while doctoral research is 
already building on the data and systems established. 
Portsmouth provides a living laboratory in which 
researchers, industry and students can continue to test 
ideas, generate evidence and develop new approaches. 

For other ports considering decarbonisation, perhaps 
the wider lesson is simple: infrastructure enables 
change, but evidence allows us to understand it.

Combining technology with robust measurement, 
integrated data and long-term learning will be essential 
if demonstrator projects are to provide the knowledge 
needed to accelerate maritime decarbonisation across 
the UK. 
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Scaling after Sea Change
Dr Jonathan Williams, MSE International

Sea Change was designed as a forward-facing 
solution to one of the maritime sector’s most urgent 
challenges: the transition to net-zero  
port operations.

It has provided crucial experience in achieving the 
maritime energy transition as well as important lessons 
learnt, informing the commercial and strategic cases for 
scaling shore power across the UK. 

Shore power for ships’ hotel load 
Hotel load is a significant contributor to portside 
emissions, particularly for cruise ships and ferries with 
high HVAC loads. This can be up to 14 MVA with a large 
cruise vessel at berth, falling to zero when no vessels 
are demanding shore power. Load intermittency results 
in low asset utilisation with a challenging business case. 

A similar challenge is presented by electrification of 
port infrastructure such as cranes. As with shore power 
to ships, the capital cost is governed by peak power, 
but the user benefit depends on average power. 

Key lessons learnt 
Initial experience with planning and launching Sea 
Change has highlighted two key aspects to be 
addressed as shore power scales:

• The cost of power provision to vessels. Sea 
Change and other shore power developments 
have struggled to offer a commercially attractive 
shore power solution to vessel operators. Relatively 
high electricity prices and standing charges in the 
UK are a major factor, compounded by the load 
intermittency of shore power and resulting low  
asset utilisation

• The operational overheads. Sea Change has 
experienced high costs of connecting and 
disconnecting vessels to shore power at high voltage 
(such as 6.6kV or 11kV). Also, with shore power 
facilities restricted to certain berths, take-up of 
shore power by more vessels results in operational 
congestion. Conventional shore power systems are 
costly to extend to additional berths. 

Scaling and adaptation 
There is growing certainty that battery energy storage 
capacity is becoming an essential component in port 
shore power infrastructure. Such storage will allow 
peak-shaving and load-shifting to minimise peak load 
on the grid connection and to avoid buying electricity 
at times when wholesale price is high. This capability 
is valuable not only to ports (to reduce their costs) 
but also to the electricity networks which need load 
flexibility to balance the network. 

For the next stage of Sea Change investment, MSE 
International is developing with Portsmouth International 
Port a flexible shore power delivery solution centred 
on mobile battery energy storage. This will offer the 
operational flexibility which is so important to the 
business case for shore power. For example, it will allow 
the existing system to be extended onto the remaining 
two berths at relatively modest cost. 

By advancing these innovations, Sea Change will 
continue to be a pathfinder towards commercially 
viable port decarbonisation, helping other UK ports to 
commit investment to their own shore power facilities.
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Powering the fleet 
Christophe Mathieu, Chief Executive Officer, Brittany Ferries

Between 2019 and 2025, Brittany Ferries embarked 
on the largest fleet renewal programme in its 
history. The investment totalled more than half a 
billion and included the delivery of four new vessels 
powered by cleaner liquefied natural gas. 

The final two, named Saint-Malo and Guillaume de 
Normandie, joined the fleet in 2025. These ships came 
complete with plug-in hybrid technology.

Operating like a hybrid car, they promised one 
important advantage beyond re-charging onboard 
batteries. During turnarounds – which can typically 
last around two hours – systems like hotel loads, 
refrigeration and lighting can be powered without the 
need to power generators by burning fossil fuel. 

The decision to construct these ground-breaking 
vessels might have been made before the Sea Change 
project was tabled, but technology-enabled ships 
allowed the project to present itself to government, with 
a customer-in-waiting, ready to plug-in. 

Fast forward 18 months. Thanks to the skilled work 
of engineering teams and project partners, the first 
Brittany Ferries vessel to be powered by electricity 
from the grid left Portsmouth International Port on 3 
August 2026. 

The cost conundrum
Plugging in remains a prohibitively high cost for 
operator like Brittany Ferries, threatening progress on 
this important part of the sustainability jigsaw. For if 

operators take the decision not to use shore power 
because it is too expensive, important works like those 
undertaken in Portsmouth could become redundant 
assets.

Brittany Ferries has urged government to look closely 
at electricity costs for shipping to ensure Portsmouth’s 
lead is followed by others. Shore power must be an 
attractive proposition for operators (and therefore 
ports), and not an option that costs more than running 
fossil-fuel powered engines when alongside. 

On the other side of the English Channel, things are 
moving too. Caen and St Malo, destinations for our 
hybrid ships, are working on their shore power solutions. 
They should be ready by the end of the decade.

That means no air quality emissions in the UK or France 
when vessels are stationary at berth. Ships as better 
neighbours to those working in and around ports. 

Furthermore, engineers estimate an additional 15% 
reduction in climate change emissions from our ships 
point-to-point. These goals are at hand as long as the 
cost issue can be addressed, and addressed quickly.

Ship builders like Brittany Ferries have a responsibility 
to bring the cleanest vehicles to market based 
on available technology, ports must develop 
the infrastructure to realise their potential, and 
governments must now join the party to ensure shore 
power is a viable option for users.

This will take us all closer to net zero by 2050.  
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Overcoming the barriers: 
Make power affordable
Rhona Macdonald, Senior Sustainability Advisor,  
British Ports Association
In our policy framework paper, Powering UK Ports, we 
highlight that installing shore power infrastructure will 
not deliver emissions reductions unless vessels use it. 
Operators will compare the cost of taking electricity 
from the shore with the cost of continuing to generate 
electricity onboard, and a persistent price differential 
can undermine utilisation even where the infrastructure 
is available.

This is a particular challenge in the UK because 
electricity prices remain internationally uncompetitive. 
In the second half of 2025, medium non-domestic 
electricity consumers in the UK faced prices including 
taxes and levies of around 25.1p/kWh, compared with 
16.8p/kWh in Germany and 10.6p/kWh in France. The UK 
price was around 83% above the EU14+UK median.

Shore power demonstrates the problem particularly 
clearly because electricity competes directly with 
onboard generation. Grid electricity bears network 
charges, policy costs, and taxation that do not apply in 
the same way to marine fuel. A difference of just £10/
MWh equates to £100,000 a year for every 10GWh of 
electricity supplied.

Government already recognises that high UK electricity 
costs can undermine strategically important investment 
and provides substantial relief to eligible energy-
intensive industries. Several European countries have 
also introduced preferential tax or network treatment 
specifically for shore power.

The UK should apply the same principle to ports, 
which are classified as a foundational industry in 
the Government’s Industrial Strategy, meaning they 
underpin important marine industries. Removing 
unnecessary taxation, addressing network charges that 
disproportionately affect high-capacity, low-utilisation 
infrastructure, and considering targeted support for the 
unit price of shore power could all help close the gap.

There is a particular case for intervention while the 
market is developing. High electricity prices suppress 
utilisation. Low utilisation increases the cost that must be 
recovered from every unit sold. And higher prices further 
discourage vessels from connecting. Breaking that cycle 
would help ensure that investment in shore-power 
infrastructure translates into actual emissions reductions.

UK price was around 83% above the EU14+UK median

UK GERMANY FRANCE

25.1p/kWh

16.8p/kWh

10.6p/kWh 

2025 non-domestic prices:
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Overcoming the barriers: 
Make power available 
For many ports, the first constraint on electrification 
is whether sufficient power can be secured from the 
network at the right time and at an affordable cost. 
Major connections can take years to deliver and require 
substantial reinforcement.

Port electrification is unlikely to develop in a smooth 
or predictable way. A new shore-power connection, 
electrified assets or a major industrial tenant can add 
several megawatts of demand at once. Some individual 
shore-power connections can be larger than a port’s 
entire existing electricity requirement.

This creates a timing challenge. Customers may be 
unwilling to commit to electrification until sufficient 
capacity is available, while ports can struggle to 
demonstrate firm demand before those commitments 
have been made.

Network planning therefore needs to look beyond 
today’s consumption. A port connection can unlock 
much more than the port operator’s own electricity 
demand. Additional capacity may support shore 
power, vessel charging, cargo-handling equipment, 

industrial tenants and wider activity around the 
port. The economic and environmental value of a 
connection can be substantially greater than that 
visible in the initial application.

There are also opportunities to make existing capacity 
work harder. On-site generation, battery storage, flexible 
demand, private-wire arrangements and local energy 
systems can all help ports manage the difference 
between high peak power requirements and lower 
average consumption.

These technologies are not a substitute for adequate 
network capacity, but they can form part of the solution.

A more strategic approach to network planning, including 
Regional Energy Strategic Plans, should recognise 
credible future maritime and industrial demand and 
provide staged pathways to additional capacity as that 
demand develops. Giving ports confidence that power 
will be available when it is needed can itself help unlock 
the customer commitments and investment that make 
that demand real.
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Overcoming the barriers: 
Make investment viable
Mark Simmonds, Director of Policy and External Affairs,  
British Ports Association
The principal barrier to port electrification is not simply 
high capital costs. Ports routinely invest significant 
sums in long-term infrastructure where there is a 
sufficiently strong commercial case. Portsmouth is an 
example of this, where a new carbon-negative cruise 
terminal was constructed, with investment from the 
port and help from the government’s Levelling Up fund.

Electrification creates a particular challenge because 
substantial investment may be required before demand 
is firmly established. Grid connections, substations, 
cabling, charging infrastructure and berth equipment 
can take years to deliver, while customers may be 
unwilling to commit until they know the infrastructure 
will be available.

This creates both investment and utilisation risk. Fixed 
network, maintenance and financing costs begin once 
infrastructure is available, but revenues depend on how 
quickly customers use it. An asset may be viable over 
its lifetime while producing inadequate returns during 
its early years.

The commercial return also does not necessarily 
reflect the wider value created. Port infrastructure can 

enable vessels and other businesses to decarbonise, 
with carbon reductions, cleaner air and wider 
investment creating substantial public and economic 
benefits that are not captured by the organisation 
funding the initial asset.

The UK has already demonstrated through UK SHORE 
and ZEVI that targeted public support can unlock 
investment. The next step is to provide a clearer route 
for deployment of mature technology.

Not every project will require public funding, and 
support should not replace investment in projects that 
are commercially viable without it. Where there is a 
demonstrable viability gap, however, targeted capital 
support can bring forward infrastructure whose wider 
benefits justify intervention.

International experience shows that this is a normal 
part of developing a shore-power market. Governments 
across Europe and North America routinely co-
fund deployment of shore power directly, with some 
programmes subsequently withdrawn once the market 
reached greater maturity. 
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Overcoming the barriers: 
Create certainty and demand
Ports make investment decisions over decades, but 
the policy and technology environment in which those 
investments will operate remains uncertain.

Different vessel types and routes are likely to use 
different combinations of shore power, batteries and 
low- or zero-carbon fuels. Government must remain 
technology neutral and allow operators to choose 
the solutions best suited to individual routes and 
markets. It is clear however that shore power, and 
electrification more widely, will play a significant role in 
the decarbonisation of ports and shipping.

Grid connections, substations, berth infrastructure and 
energy systems installed today will still be operating 
well beyond 2040. Ports, shipping companies, network 
operators and investors need clearer signals about the 
outcomes government expects, the likely timetable for 
maritime decarbonisation and the role that electrification 
is expected to play alongside alternative fuels.

Demand is equally important. Ports can install shore 
power, but they cannot determine how frequently 
vessels will use it. Carbon pricing can strengthen 
the incentive for operators to plug in and invest in 

lower-carbon vessels, but it only changes behaviour 
effectively where a practical and competitive alternative 
exists. If electricity remains substantially more 
expensive than onboard generation, carbon pricing 
simply increases the cost of shipping.

The policy framework therefore needs to work as 
a whole. Electricity prices, network charging, grid 
connections, carbon pricing, vessel requirements and 
capital support all affect the same investment decision. 
Addressing one while ignoring the others risks leaving 
the underlying commercial problem unresolved.

There is plenty to build on. The technology exists. 
UK ports and shipping companies are investing. 
Government has supported successful demonstration 
and early deployment projects. The next stage is to 
create the conditions in which those projects can be 
replicated at scale.

With affordable electricity, adequate network capacity, 
investable projects and clearer long-term demand, 
shore power can move from pioneering individual 
schemes to a normal part of the UK’s port and 
maritime infrastructure.
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For any queries relating to Portsmouth International Port’s shore power system, 
please contact Adam Grinsell on adam.grinsell@portsmouth-port.co.uk

www.portsmouth-port.co.uk 

The Portsmouth International Port shore power system/Sea Change project is part of the Zero 
Emissions Vessels and Infrastructure competition (ZEVI), which was announced in February 2023, 
funded by UK Government and delivered in partnership with Innovate UK. As part of ZEVI, the 
Department for Transport allocated over £93m to 10 flagship projects supported by 57 organisations 
from across the UK to deliver real world demonstration R&D projects in clean maritime solutions. 
Projects will take place in multiple locations from the Orkney Isles to the south west of England.

mailto:adam.grinsell%40portsmouth-port.co.uk?subject=
http://www.portsmouth-port.co.uk 
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