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On the cover.
CORAL-SUL (Coral South Project), the Floating Liquefied Natural Gas (FLNG) 
facility has arrived at its final location offshore Mozambique, following a six-
weeks tow from Samsung Heavy Industries yard in Korea. The unit has been 
designed and built to LR classification requirements in support of consortium 
partners TechnipEnergies, JGC and Samsung Heavy Industries. Following final 
commissioning, the installation will be owned and operated by ENI. Current 
project partners also include ExxonMobil, CNPC, ENH, Galp and Kogas.

Meet the team

A warm welcome to this latest version of Horizons.  
It is a special one, as it showcases our evolved new 
brand symbolising the focus on our maritime core 
and the transformation of our business to be seen as a 
trusted advisor.

Horizons, our flagship thought leadership publication, 
gathers insights from industry leaders around the 
world and LR subject matter experts on the risks and 
opportunities ahead and what they may herald for our 
industry.  As you will see below, this is a bumper issue 
and I hope you enjoy the read.

Philippa Charlton, Chief Marketing Officer,  
Philippa.charlton@lr.org

So what’s inside?

World attention was drawn to Glasgow in November 
last year as the UK hosted the United Nations Climate 
Change Conference, COP26 – in this issue we take a 
close look at the discussions, outcomes and next steps 
for the maritime and offshore industries, including the 
thoughts of six experts from LR and LR Foundation who 
were in attendance. We also hear from Bibby Marine 
CEO, Nigel Quinn, and Klaveness/ZeroLab Sustainability 
Lead, Ingrid Kylstad.

Nicola Good speaks to Almi Tankers CEO, Stylianos 
Dimouleas, about developing a corporate culture 
from scratch and LR Group board member, Caroline 
Firstbrook, shares tips for securing success in a new 
work environment. You can also read more on LR’s 
acquisition of GreenSteam, a marine data company 
specialising in improving vessel efficiency through 
machine learning and find out how batteries could 
provide digital energy networks for decarbonised ships. 
Our designer for this issue is Kaz Kapusniak. If you have 
any feedback or suggestions for upcoming issues of 
Horizons, we’d love to hear from you. Please get in touch 
with Paul Carrett.

Nicola 
Good

Viv 
Lebbon

Paul 
Carrett

Mike 
Ramsden

mailto:Philippa.charlton@lr.org
mailto:Nicola.good%40lr.org?subject=
mailto:paul.carrett%40lr.org?subject=
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COMMENT

The year just gone has been one of turnarounds and 
transformations albeit against a backdrop of some of 
the toughest of times for us all. Market conditions at 
the close of 2021 were very different from what many 
of us imagined would be the case when we returned to 
work following a quiet pandemic festive season that 
closed a year of COVID challenges. 

The past 12 months have seen record container freight 
rates and a sizeable boxship orderbook, a dramatic dry 
bulk recovery and a surge in LNG rates due to gas price 
volatility. Our dependence on global supply chains has 
also been in evidence with the chaos at US West Coast 
ports and the knock-on impacts of the container ship 
Ever Given running aground in the Suez Canal in April 
offered a sharp reminder of society’s reliance on the 
maritime industry.

Thankfully the efforts of shipping’s people – particularly 
those who serve at sea – have been more widely 
recognised by the public and many more have come 
to appreciate the size, scale and significance of 
our industry. 

Without doubt, maritime’s role in the energy transition 
is now firmly in view. Shipping received unprecedented 
attention at COP26, reflecting the steady growth of political 
salience around decarbonisation and the acceleration of 
commitments and actions taken in the private sector.

Balancing the risk and opportunities in the decade of action 
points to challenging decisions for our industry. While most 
maritime stakeholders have turned to LR in the past for technical 
advice, more are increasingly looking for support with techno-
commercial business decisions – guidance on investment and 
advice on fleet efficiency and operational performance.

As an industry we are not readily known to move fast, but 
we have picked up pace given the agility and resilience 
that’s been required to co-exist with COVID-19. There is now 
a greater appreciation of digitalisation being an enabler 
and accelerator and this will be a driving force as we take 
projects from drawing boards to steel in the water, in our bid 
to deliver on zero carbon ambitions.

Mark Darley
Marine and Offshore Director, Lloyd’s Register

Turnarounds and
transformations.

Looking forward to a continuing 
recovery at pace during 2022.
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 COMMENT

When times are tough or uncertain, we look to others 
– either for help in understanding the situation, or 
for finding ways to rise to a common challenge. As an 
industry, we are good at pulling together and 2021 was a 
year where we demonstrated this yet again.

With the June announcement that amendments to MARPOL 
Annex VI will enter into force on 1 November 2022, and the 
requirements for the Energy Efficiency Design Index and 
Carbon Intensity Index coming into effect from 1 January 
2023, many are focused on what these changes mean for 
them and what they need to do now, as well as in the years 
to come. There are complex decisions ahead.

An ever-evolving regulatory landscape requires collaboration. 
The last year has shown that no single party can solve the 
challenges of the maritime energy transition. Like-minded 
organisations from across the supply chain – owners, 
operators, brokers, charterers, financiers and insurers – are 
working together to leverage the collective benefits of sharing 
their data, insight and business experiences. 

Each day, end consumers of the millions of tons of cargo 
our industry moves around the world are becomingly 
increasingly aware of the size and sophistication of global 
maritime supply chains, and now there is even greater 
pressure on carriers to demonstrate transparency around 
the sustainability of their operations.

Evaluating ways to transition to sustainable and more 
economically efficient operations can also unlock economic 
support for decarbonisation. This is where digital tools 
will provide some of the answers. Already a vital part of 
operating an efficient fleet, innovative digital solutions can 
lay the foundations for future performance gains. Daily or 
real-time reporting of emissions will soon be the norm, 
replacing the current annual reporting timeframes. Not 
only can real-time monitoring of operations save time and 
money by boosting efficiency today, they can increase 
resilience tomorrow. 

Andy McKeran
Maritime Performance Services Director, Lloyd’s Register

Efficiency driving 
business resilience. 

Collaboration is the solution to the 
regulatory challenges ahead.
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to end and reverse deforestation by 2050. 
China and the US came up with a surprise 
agreement to work together this decade 
to limit global temperature rise; various 
nations vowed to cut back methane 
emissions by 2030; and more countries 
joined the list of those targeting carbon 
neutrality by 2050, as well as India by 2070.

In terms of shipping, the timing of COP26 
just a couple of weeks before an important 
session of the IMO’s Marine Environment 
Protection Committee (MEPC 77) to discuss 
cutting shipping’s GHG Greenhouse 

The world’s attention was drawn to the 
city of Glasgow in November last year 
as the UK hosted Global Climate Change 
Summit COP26 – formally the 26th 
meeting of signatory nations (literally 
the ‘Conference of Parties’) to the UN 
Framework Convention on Climate 
Change first agreed back in 1992.

Top-line commitments agreed during the 
two-week event included promises by more 
than 40 countries to phase ‘down’ – not 
‘out’ as initially proposed, while another 
100-plus nations (including Brazil) pledged 

Gas (GHG) emissions, meant there was 
an outpouring of ‘calls to action’ and 
pledges from various organisations and 
coalitions both before and in the sidelines 
surrounding, COP. These essentially called 
for the IMO to demonstrate its commitment 
to the urgency of climate change by 
replacing its current target of halving 
shipping’s GHG emissions by 2050 (versus 
2008 levels) with the goal of net-zero by the 
same date.

Later nations attending MEPC 77 chose 
to defer any such decision to the formal 

COP26 
outcomes for shipping. 
A close look at discussions, outcomes and next steps for the maritime 
industry following the UN Climate Change Summit in Glasgow. 

Outcomes for shipping COP26
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Review process for IMO’s GHG Strategy to 
be completed by 2023 – at the same time 
failing to discuss the shipping industry’s 
parallel proposal for the immediate 
creation of a $5bn R&D fund into 
decarbonisation, to be funded by a market-
based measure such as a carbon levy on 
marine fuel. While these decisions came as 
a disappointment to many, this was in part 
due to the very upscaling of ambition that 
COP26 had engendered.

And Glasgow did indeed provide some 
tangible outcome for shipping in the form 
of The Clydebank Declaration, whereby 
some 20 countries agreed to work 
together on establishing ‘green shipping 
corridors’ – demonstration projects routes 
on which to pilot the use of zero-emission 
vessels – by 2025.

Introducing an industry conference held 
in Glasgow on the eve of the transport 
discussions at COP, moderator Nusrat 
Ghani MP, former UK Minister for Maritime, 
explained the historical significance of 
the Clydebank region by pointing out that 
100 years ago it had been producing one 

in five of the world’s ships. And speaking 
at the same event, LR CEO Nick Brown 
identified an agreement in principle on 
the creation of green corridors as being 
the single most important outcome for 
shipping that he was looking for from the 
main summit.

Other shipping- and maritime-related 
agreements reached at COP included 
creation of a Just Transition Maritime Task 
Force comprising several international 
shipping and labour organisations to drive 
the decarbonisation of shipping and within 
it an equitable transition for seafarers.

And in a little-reported development four 
Latin American countries – Colombia, 
Costa Rica, Ecuador and Panama – agreed 
to join their marine reserves to form one 
interconnected area covering more than 
500,000 square km that will serve as one 
of the world’s richest pockets of ocean 
biodiversity and a fishing-free corridor. 
This will not only protect one of the world’s 
most important migratory routes for many 
species of fish and sea mammals but 
also prevent the fishing practice of ocean 

LR CEO Nick Brown 
identified an 
agreement in 
principle on the 
creation of green 
corridors as being 
the single most 
important outcome 
for shipping
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floor dragging during trawling operations, 
which releases important amounts of 
carbon dioxide emissions by destroying the 
seabed’s ‘carbon sink’ effect.

Tallying up the COP26 scorecard 
immediately afterwards, Philip Roche, 
co-head of law firm Norton Rose Fulbright’s 
global shipping practice, commented: 
“Although shipping, like aviation, lay 
outside the formal conference agenda, 
the number of side events and the 
number of attendees from the IMO, EU 
and key stakeholders showed that the 
shipping community was determined to 
demonstrate that meaningful steps are 
being taken to allow shipping to play its 
part in global decarbonisation, however 
difficult and indistinct that path may be.”

“There is real effort being made into 
working out how this journey may be 
travelled,” Roche added, “whether that 
will be through improving the efficiency of 
the existing fleet through regulation, or by 
the production and supply of new fuels, 

challenging whether this is going to be 
possible or not, this has now shifted to zero 
[carbon] by 2050,” he said, as evidenced 
by the pledges made by various industry 
organisations or shipping-related groupings 
– such as the Getting to Zero Coalition, 
Cargo Owners for Zero Emission Vessels 
(coZEV), Poseidon Principles and newly 
launched First Movers Coalition (FMC) – with 
some even going further and “moving the 
needle to the left” by targeting 2040.

Questioned how he thought The Clydebank 
Declaration on green corridors would play 
out in practice, Haskell said he thought “the 
devil will be in the detail and that needs 
to be ironed out. The first part is to get the 
agreements of governments that are willing 
to back it and that will pull in the investment 
and de-risk those aspects. And that’s not 
just a case for shipping,” he added, “but for 
ports it will be an infrastructure challenge as 
much as anything.”

What the agreement will really do is 
“enable full-scale pilot projects of end-to-

or by measures such as the Clydebank 
Declaration for green shipping corridors, 
or finally, the use of financial measures 
and instruments such as market-based 
measures and/or a carbon levy on fuel. In 
the end, it will probably be a combination 
of these measures which allow global 
shipping to achieve the goals set by 
both the IMO, the EU and other parties, 
including users of shipping.”

Speaking at a subsequent webinar co-
organised by LR and Maritime London 
entitled ‘COP26: first assessments 
on the outcomes for shipping’, LR 
Decarbonisation Programme Manager 
Charles Haskell said he thought there 
had definitely been an “increase in 
ambition” from both governments and 
non-governmental bodies, and that it was 
important that the shipping industry is 
seen as not being left behind.

“Within shipping it’s no longer about the 
discussion of 50% [carbon reduction] 
by 2050 compared to 2008 levels and 
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end transportation to grow,” he continued. 
In this way the lessons learned can be 
shared and will cascade down onto other 
routes, he said – including considerations 
of resources as well as ports and shipping – 
and it’s important that this begins soon, as 
shipping really has only 30 years to manage 
the energy transition and “hopefully The 
Clydebank Declaration can be a catalyst to 
get that going”.

Haskell later added that although the 
technology for reducing carbon emissions 
may be available in time, the fuels likely 
will not. He cited the example of the Castor 
Initiative, where LR is teamed with six 
other companies to design and build an 
ammonia-fuelled aframax tanker that is 
scheduled to be in the water by 2024.

“It’s all very well to have goals and 
ambitions,” said Haskell in a sentiment that 
could apply equally well to COP26 itself, 
“but the regulatory push isn’t there”. He 
believes that the ‘key imperative’ at present 
is for the shipping industry to “refine its 

energy efficiency”, because while there are 
plenty of technologies out there to do so at 
the moment, the uptake rate is low. 

Haskell’s views on the importance of 
energy efficiency suggest that the IMO’s 
impending Energy Efficiency of Existing 
Ships Index (EEXI) and Carbon Intensity 
Indicator (CII) measures will at least 
mark one welcome regulatory step in 
the right direction, one might say, even 
if MEPC 77 failed to deliver on much of 
COP26’s ambition. 

The LR Decarbonisation Programme 
Manager remained confident overall on 
the outcomes of the Glasgow climate 
change conference. 

“There have been some very good 
ambitions coming out of this which will 
move forward beyond COP,” Haskell said. 
“All round it’s been very proactive for 
shipping. I would only expect this to grow 
in further COPs, and maybe have dedicated 
time for shipping alone.”

COP26: 
First assessment  
on the outcomes 
for shipping.

Late last year, a joint LR and 
Maritime London webinar 
assessed the impact of COP26 
outcomes, evaluated if the 
industry’s ambitions and 
objectives were achieved and 
analysed next steps. 

Watch the webinar here.

SHUTTERSTOCK / PAUL ADEPOJU

https://www.lr.org/en/resources/cop-26-first-assessment-on-the-outcomes-for-shipping/
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COP26 takeaways from the 
LR team on the ground.
Six experts from LR and LR Foundation provide their views on 
what happened in Glasgow, and what still needs to be done.

Ruth Boumphrey 

Director of Research and Strategic 
Programmes, Lloyd’s Register Foundation:

“COP26 has brought the critical role of 
the ocean in mitigating climate change 
into the wider conversation. Ocean 
industries fulfil a vital role in everyone’s 
lives and are expected to double in size 
by 2030. These industries need to expand 
safely and with sustainable criteria in 
design, finance, engineering operation 
and decommissioning. 

By creating a dialogue with other research 
bodies, governments, private and public 
sector actors, we can ensure the oceans 
fulfil their role in accelerating the path to 
net zero. Lloyd’s Register Foundation has 
plans to track safe industrial development 
and appropriate safeguarding through a 
new Ocean Safety Index. We’re also driving 
an ‘ocean citizenship’ campaign, which will 
ensure future sustainable development 
will take account not only of the oceans 
themselves, but also all people whose lives 
are inextricably linked with ocean welfare.”
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Nick Brown 

Chief Executive, Lloyd’s Register:

"At COP26, many world leaders specifically 
mentioned their expectations on shipping 
reaching net zero by 2050. There were 
also some significant announcements 
around cutting methane emissions – and 
green corridors. 

The Clydebank Declaration brings together 
19 countries from across the world who 
have committed at the most senior 
level in government to support green 
shipping corridors.

By creating these specific shipping lanes, 
our industry and projects like the Castor 
Initiative, where LR is working with six 
other partners on a deep sea ammonia-
fuelled tanker, can trial the technology and 
build the commercial case. 

While it might take more time for IMO to get 
consensus on longer term GHG regulation, 
I came away from Glasgow much more 
enthusiastic than when I went. I think the 
private sector across the shipping industry 
and government now seem to be much 
more aligned and connected."

Sarah Cumbers

Director of Evidence and Insight, Lloyd’s 
Register Foundation:

“I witnessed truly global participation at 
COP26 and my takeaway is that there is 
a great deal of insight we can gain from 
listening to these diverse voices. My 
experience at COP brought our World 
Risk Poll 2019 findings to life. Back in 
2019 we asked 150,000 people about 
their perceptions of the threat of climate 
change. The results have been widely 
reported, with nearly 70% of people 
worldwide recognising that climate change 
represents a threat to the people in their 
country over the next 20 years. Analysis 
of the poll results tells us that in many 
countries, these perceptions are driven 
by people’s experiences of the impact 
of climate change (measured as severe 
weather). We know that this is more 
important than formal education in driving 
perceptions around climate change risk. 

The voices at COP confirmed that many 
individuals and communities around the 
world are already experiencing the effects 
of climate change. This isn’t a crisis waiting 
to happen – it’s happening now, and COP 
gives a space for communities at risk and 
impacted by disaster to articulate the 
urgency of acting now.” 

For more information on the World Risk 
Poll visit wrp.lrfoundation.org.uk

Takeaways COP26
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Vincent Doumeizel

Director, Food Programme, Lloyd’s Register 
Foundation. He is currently seconded to the 
United Nations Global Compact as a Senior 
Advisor, and speaks in that capacity here:

“COP26 brought the seaweed family 
together to position seaweed as a 
multifaceted ocean-based solution to 
tackle climate change. Seaweed featured 
prominently in several Blue Zone sessions 
where it played a star role as a nature-
based solution for climate change, bridging 
climate change with nutritional needs. 

Very recent studies show seaweed 
sequesters three times more carbon per 
hectare than tropical forest on land, and 
our announcement about seaweed’s 
potential gained a lot of interest and 
support at COP. The event’s organisers 
served local Scottish seaweeds for lunch 
with information about its nutritional value 
and carbon capture potential.

Our seaweed revolution plans to mitigate 
climate change, repair our ocean, provide 
new revenues to coastal communities 
and feed the world. More than ever, we 
need to accelerate and grow collaboration 
with investors, policymakers and other 
stakeholders so the seaweed sector 
can play its full part in the fight against 
climate change.”

For more information on seaweed, visit  
www.safeseaweedcoalition.org and 
www.seaweedmanifesto.com 

Katharine Palmer

Global Sustainability Manager, Lloyd’s 
Register. She is currently seconded to United 
Nations Climate Change as a High Level 
Climate Champion, Shipping Lead, and 
speaks in that capacity here:

“The emerging and unprecedented 
consensus on what is needed to 
decarbonize shipping led to a crescendo 
of private sector announcements in the 
run up to COP26. We went to Glasgow 
with the goal of bringing this leadership 
from the private sector to support 
enhanced ambition from governments 
and accelerate action toward the goals of 
the Paris Agreement. And judging from 
the government announcements at the 
highest level at COP26, did we achieve 
this? The answer is a cautious yes. More 
than 60 countries used COP26 to send a 
clear signal that now is the time to raise 
climate ambition at the IMO. Clear signals 
emerged regarding IMO’s long-term 
targets, near-term support for first-mover 
and innovation systems through public-
private partnerships and an increased 
focus on resilience and a just and equitable 
transition. Glasgow has helped to bring 
private sector actors and government 
agendas closer together and we leave 
COP26 with IMO MEPC77 as the first test. 

Keeping 1.5 alive requires immediate 
action in bending the emissions curve 
and increasing resilience and our focus 
now is to ensure COP26 commitments and 
pledges are followed through and turned 
into immediate action from all actors.”

Suzanne Johnson

Head of Sustainability Program, Lloyd’s 
Register Foundation. She is currently seconded 
to the United Nations Global Compact as a 
Senior Advisor on Sustainable Ocean Business, 
and speaks in that capacity here:

"This was the first COP to put oceans firmly 
at the centre of the climate discussion. From 
now on, an official dialogue on the ocean 
will be held ahead of each COP, stemming 
from the unprecedented convergence by the 
public and the private sector that climate 
cannot be tackled without the ocean, and 
that the ocean cannot be helped without 
climate action. Three separate declarations, 
represented by youth, business and 
governments, called for action to tackle 
ocean challenges and scale up ocean-based 
climate solutions. 

The role that ocean industry can play in 
addressing climate action stood out. Vital 
investment in sustainable ocean business in 
a number forms, including blue bonds, was 
mobilised. Equally, we saw funds established 
to recognise the vital role of nature-based 
solutions; mangroves, seaweed and coral 
reefs were recognised for their mitigation 
and adaption capacity. A risk and resilience 
coalition announced pledges to develop 
innovative financial risk instruments to 
mitigate ocean and coastal risk, while 
companies such as Netflix, Disney, Microsoft, 
Salesforce, Amazon and others launched 
Blue Carbon Buyers Alliance to address 
net-zero ambition. We also saw a growing 
focus on ensuring the transition to a net zero 
world is just, human-centered, safe, fair and 
equitable. Ensuring a just transition to zero in 
ocean industry and in general will continue to 
be a prominent theme.

The Glasgow meeting was both a green 
and a blue COP. The ocean, along with the 
industry it supports, is expected to play an 
even greater role at COP27 in Egypt as a 
source of solutions for a resilient, net-zero 
future."

http://wrp.lrfoundation.org.uk
http://www.safeseaweedcoalition.org
http://www.seaweedmanifesto.com
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COP26 Ocean health

Suppliers recognising 
their role in ocean health.
Key conclusions from LR’s event held during COP26, in partnership with 
the Lloyd’s Register Foundation, NHS Ocean and the Malin Group.

The importance of the health of the 
world’s oceans is finally starting to be 
taken seriously by key players in the 
supply chain according to panellists at 
LR's COP26 event – A Spotlight on the 
Blue Economy: Supporting Sustainable 
Supply Chains. 

Speaking during the panel discussion, 
Richard Hixson, NHS Ocean founder, 
outlined how new thinking on ocean health 
correlates directly with human healthcare 
and how the operation of the world’s 
supply chains, including ocean transport, 
has a direct impact on all of our lives. He 
explained how NHS Ocean is supporting 

the UK’s National Health Service, one of the 
UK’s largest customers of shipping services, 
in assessing the sustainability of its supply 
chains, particularly those provided by 
container lines. He praised the UK’s largest 
employer for adopting an imposing green 
strategy and singled out Greener NHS for 
its achievements so far. 

Quentin Henneaux, Lead, Global 
Freight Compliance at multinational 
pharmaceuticals firm, Baxter Healthcare, 
explained how Baxter have implemented 
sustainability strategies at an operational 
level. The logistics of supplying 
treatments for acute and chronic medical 

conditions to users all around the world 
presents specific challenges. 

The company is aiming for carbon 
neutrality by 2040, Henneaux revealed, 
but emphasised that moves have already 
begun. Ocean shipping is by far the largest 
mode of distribution used by the company, 
he said, and he outlined three clear 
initiatives on strategy. 

One, the company has adopted a 
reliable standard based on Clean Cargo 
methodology for reporting from its 
offices around the world. Two, reporting 
is based on both carrier and trade lane. 

Ocean health COP26

And three, manufacturing sites across 
Europe now dispatch cargo consignments 
to a platform outside Antwerp. They 
are then coordinated and consolidated 
to minimise the number of shipped 
boxes. Central to all of these initiatives, 
Henneaux stressed, was collaboration. 
“We are only one actor in the chain,” he 
noted, “and we need to collaborate with 
our carriers and our customers.”

Ocean Safety Index

Ruth Boumphrey, Director of Strategic 
Programmes at the LR Foundation, who 
are working, amongst other projects, 
to promote ocean visibility among the 
general public, said: “Ocean industries 
fulfil a vital role in everyone’s lives and 
are expected to double in size by 2030. 
These industries need to expand safely 
and with sustainable criteria in design, 
finance, engineering operation and 
decommissioning.”

She revealed the Foundation’s plans for 
a new Ocean Safety Index to track safe 
industrial development and appropriate 
safeguarding. She also highlighted a new 
drive on ‘ocean citizenship’, through which 
future sustainable development will take 

account not only of the oceans themselves, 
but also all people whose lives are 
inextricably linked with ocean welfare.

Describing the world’s oceans as the 
planet’s ‘unsung hero’, a resource 
not simply to be taken from, but 
to be protected and nurtured, 
LR’s Katharine Palmer, Global 
Sustainability Manager and UN High-
Level Climate Champion Shipping 
Lead, warned that meeting targets in 
the future will not be possible without 
tackling shipping emissions today. 

She highlighted the inspiring work of the 
UN’s Race to Zero campaign, involving 5000 
non-state members representing 15% of 
the world economy. There were, however, 
only two shipping companies in the 
membership so far, she noted.

Martha Selwyn of UN Global Compact 
emphasised the importance of ensuring we 
use terminology with the same definitions. 
“We all talk about ‘net zero’,” she said, “but 
are we talking about the same thing?”. She 
cited ‘tunnel carbon vision’ as another 
example – it was all very well talking about 
reducing carbon emissions, she said, but 
what about everything else?

“World on fire”

In introducing the session, Ambassador 
Peter Thomson, UN Secretary-General’s 
Special Envoy for the Ocean, stressed 
that the entire economy of the planet 
ultimately depends on healthy oceans and 
that they are currently in great danger. In 
the drive to reduce emissions and prevent 
the catastrophic outcomes of rising 
temperatures, ocean welfare must be at the 
top of the agenda. 

Rising temperatures pose a massive 
threat to many coastal and island 
communities, and Thomson cited his 
native Fuji where a large proportion of 
people depend on the sea for food and 
jobs. He went on to cite the work of 
the World Meteorological Association 
in Geneva and its Secretary-General, 
Petteri Taalas, who has predicted that 
we are heading for a world that will be 
3°C warmer by the end of the century, 
without drastic action now. 

“That’s a world on fire,” said Thomson. 
“I’ve got skin in that game. I’ve got four 
granddaughters. Here is Rosie,” he said 
pointing to a photograph on his lanyard. 
“She’ll be 80 by then.”
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COP26 Transition pathways

First movers in  
Shipping’s Decarbonisation – 
a framework for getting started.
New LR Maritime Decarbonisation Hub methodology will help different 
stakeholders in the supply chain assess multiple fuel transition 
strategies for a specific fleet to reach a common solution.

The LR Maritime Decarbonisation 
Hub recently launched ‘First movers 
in Shipping’s Decarbonisation – a 
framework for getting started’, 
a methodology that enables a 
detailed comparison of different fuel 
transition pathways regardless of 
vessel type or trade route.

The framework evaluates the 
entire supply chain, from fuel 
production to usage onboard vessels, 
and can be applied to any fleet, 
revealing the implications of each 
transition strategy and offering 
insights, in support of future fleet 
investment decisions.

In this first study using the framework, 
LR experts focused on three transition 
pathways – methanol, ammonia, and 
hydrogen – and applied these to the 
container ship feeder fleet operating 
regionally between Singapore, 
Hong Kong, and other Asian 
countries nearby.

“Until now, research has either 
focused on a specific ship and fuel 
or been too high level and generic 
to have real relevance for shipping 
companies,” said Charles Haskell, 
Programme Manager, LR Maritime 
Decarbonisation Hub. “Our ‘First 
movers in Shipping – a framework 
for getting started’ can support the 
container fleet in Asia by helping 
to reduce uncertainty and risk by 
providing an understanding of the 
transition pathways open to them. 
This can also inform a strong business 

About the Lloyd’s Register 
Decarbonisation Hub 

Launched in 2020, the Lloyd’s Register Maritime Decarbonisation Hub 
is a joint initiative between Lloyd’s Register Group and Foundation, and 
brings together thought leaders and subject matter experts with the skills, 
knowledge and capability to help the maritime industry design, develop and 
commercialise the pathways to future fuels required for decarbonisation.

Transition pathways COP26

case for a potential coalition that will 
support their route ahead.”

“The wider shipping industry can 
also benefit from LR’s Maritime 
Decarbonisation Hub’s new report as 
it can form a framework for further 
studies that will unlock pathways for 
other fleets and vessel types in other 
regions. Risks can also be accurately 
evaluated, and mitigation plans can be 
put in place which in turn can support 
investment decisions today and more 
importantly, stimulate real action 
over words,” added Carlo Raucci, LR 
Decarbonisation consultant and lead 
author of the framework.

The framework, in addition to the case 
study and its findings, were reviewed by a 
range of industry stakeholders including 
Martin Humphreys, Lead Transport 
Economist, Transport Global Practice, 
World Bank, who said: “This report 
translates international shipping’s global 
ambition of decarbonising by 2050 into 
a concrete transition case. It underpins 
the premise that maritime transport’s 
energy transition is likely to have both a 
strong regional and strong fleet specific 
angle. The World Bank intends to support 
developing countries in becoming the 
zero-carbon bunker fuel hubs of the 
future, and such frameworks can make 
an important contribution to identifying 
business and development opportunities, 
while balancing investment risk.”

The report analysed three transition 
pathways methanol, ammonia, and 
hydrogen, and applied each potential 
fuel to the containership feeder fleet 
operating regionally between Singapore, 
Hong Kong, and other Asian countries 
nearby. This consisted of 222 ships, 
totalling ~360k TEU capacity, with fuel 
consumption estimated at 1.4 million 
tons of fuel oil equivalent and 4.7 million 
tons of CO2 emitted per year, according to 
AIS data.

Building on this fuel agnostic framework, 
the LR Maritime Decarbonisation Hub 
aims to steer cross-industry alliances 
that can unearth and accelerate resilient 
energy transitions and enable pilot 
projects this decade.

Download the ‘First movers in 
Shipping – a framework for getting 
started’ report here.

Key findings from the analysis revealed:

• Different transitions might be suitable for this specific fleet. Based on 
either methanol, ammonia or hydrogen as fuels, which in turn can be 
produced from natural gas, renewable electricity, or in some instances, 
sustainable biomass.

• Similar emissions reduction trajectories have different implications for 
the fuel supply infrastructure. The fleet transitions based on methanol, 
ammonia or hydrogen can all meet similar emissions reductions; 
however, this result is achieved using different infrastructure and at 
different implications.

• The sector must balance early results with long-term planning. This 
analysis shows a trade-off between early efforts to decarbonise the fleet, 
which allows for a smoother transition, versus the long-term planning 
approach, which attempts to find the solution with the lowest overall 
cost. This balance must be found while providing a growing supply of fuel 
through different feedstock routes without major price fluctuations.

• Both retrofitting and newbuild will be required to meet net zero by 2050. In 
all transition pathways, approximately 26% (by number of ships up to 2050) 
of the transition is achieved through retrofitting. This means that replacing 
vessels near the end of their lives with newbuilds fuelled by zero-carbon 
fuels is no longer sufficient to meet a net zero 2050 target. Instead, younger 
vessels in operation today need to be retrofitted to accelerate the uptake of 
zero-carbon fuels.

• Fleet costs vary per transition pathway. Fleet total costs up to 2050 are 
lowest for the ammonia transition ($44.5 bn), followed by methanol ($51.5 
bn) and then hydrogen ($69.4 bn). This compares to the fossil fuel baseline 
of $42.3 bn including carbon cost.

• Voyage costs dominate the fleet’s total costs. Voyage costs represent 
between 71%-82% of the cumulative fleet total costs depending on the 
transition. This means improving vessel efficiency and voyage optimisation 
becomes more and more important to reduce the cost of decarbonisation.

• The fleet fuel transition leads to a specific fuel supply. The production 
location delivering the cheapest fuel production option typically also 
benefits from being the location with the lowest feedstock prices, except in 
instances when the cost of transporting that fuel to the fleet becomes too 
large (e.g. for the hydrogen transition).

• Co-location of fuels produced with natural gas and fuels produced with 
renewable electricity could deliver further cost reductions. Saudi Arabia 
and Australia are likely production locations because the relative lower 
feedstock prices. There can be key economic advantages in colocation of 
plants. This would de-risk investments and build long-term security over 
supply capability and associated costs.
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INDUSTRY VIEWPOINT Bibby Marine

Opportunity,  
diversity and 
collaboration  
needed for
maritime’s
decarbonisation.
Bibby Marine CEO Nigel Quinn’s 
key takeaways from COP26.

Following discussions held at COP26, it 
is clear more than ever that the shipping 
industry and beyond has its sights set 
on a green revolution, but are we doing 
enough at the right pace? 

At the first Clean Maritime Demonstration 
Competition (CMDC), hosted by the 
Department for Transport (DfT), Innovate 
UK and KTN, Bibby Marine presented 
its winning ‘Feasibility study into 
decarbonisation of an service operation 
vessel (SOV)  retrofit and newbuild’ 
along with other leading and innovative 
projects across the marine industry. The 
feasibility study is in collaboration with 
Expleo and Houlder, wherein the three 
companies receive a share of the £20 
million DfT government fund. The fund 
will finance the study, which explores 
options to achieve zero emission (ZE) 
for new-build SOVs and low emission 
(LE) retrofits using the WaveMaster as a 
blueprint. The diversity of the nature of 
green shipping projects – is our first key 
takeaway. For net-zero to work, all facets 
of industry must be pulling in the same 
direction. The CMDC has allowed for 
projects from leisure crafts to cruise liners, 
none of which should be left behind in our 
energy transition. 

Opportunity is another key takeaway. 
The UK is positioned advantageously 

Bibby Marine INDUSTRY VIEWPOINT

to become a world leader in net-zero 
and green shipping. A vision which is 
echoed by many, ranging from industry 
SMEs to multinational conglomerates. 
As an island nation surrounded by the 
world’s largest capacity of offshore wind, 
and plenty of legacy oil and gas fields, 
the UK can also pioneer the wide scale 
generation of blue and green hydrogen. 
Furthermore, the government have 
supported this growth and this ambition 
through Maritime 2050, Clean Maritime 
Plan and the 10 Point Plan for a Green 
Industrial Revolution, the first steps 
towards implementation. As a British 
SOV operator, we at Bibby Marine have 
a great opportunity to scale-up zero-
emission technologies for shipping that 
can further be used on larger, more 
polluting ships. 

The final and most critical takeaway 
is co-operation. For green energy to 
become mainstream and to make a 
palpable difference, companies that were 
traditionally competitors need to be more 
open for knowledge exchange. This was in 
full motion at COP26 as well as the shared 
will for the greater good. Bibby Marine, 
along with 27 other major workboat 
operators and offshore wind players, 
became signatories of the DfT and ORE 
Catapult’s ‘Operation Zero’ ambition. 
This declaration looks to accelerate the 

decarbonisation of North Sea operation 
and maintenance vessels and aims to 
have zero-emission workboats on the 
water by 2025, which could in turn lead 
to more than £4 billion for UK firms. 
Furthermore, through a report undertaken 
by Critical Futures and sponsored by 
Bibby Marine, it was found that for every 
£1 spent to build a zero-emission SOV 
in the UK, £10 would be generated in 
economic return. 

Bibby Marine has a prime ambition to build 
the first zero-emission SOV and support 
customers in their own decarbonisation 

quest, while simultaneously meeting our 
own ‘net zero by 2040’ targets. So, we are 
looking for the best ways to reduce our 
emissions from our vessel fleet. Whether 
this is introducing new environmental 
initiatives onboard or leading research into 
the green fuel of tomorrow’s SOVs. To do 
this, it is imperative that across the board 
we move away from using fossil fuels and 
instead utilise sustainable, environmentally 
friendly energy. We must do this at a 
swift pace and not default to the slowest 
common denominator. It’s clear from 
COP26 that we cannot afford to take our 
foot off the (zero emission) gas.

The UK is positioned 
advantageously to 
become a world leader in 
net-zero and green shipping.

Nigel Quinn
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INDUSTRY VIEWPOINT Klaveness

Shipping’s decarbonisation:
a real prisoner’s dilemma. 
Decarbonisation calls for new business models, says 
Ingrid Kylstad, Sustainability Lead at ZeroLab (Klaveness).

Decarbonisation is posing a real 
prisoner’s dilemma* for shipping: how 
can we overcome individual company 
incentives in favour of the common 
good? Economic theory teaches us 
that regulation is one way out of 
the prison: by altering present-day 
incentives, behaviour can shift rapidly. 
Unfortunately, this is not happening fast 
enough. The Paris Agreement was signed 
in 2015, but six years on the IMO has yet 
to formalise a target that would align the 
shipping industry with carbon-neutrality 
by 2050. 

When institutionalised regulation is 
lacking, another way out of the prison 

is to develop strategies that reward 
collaboration. In Klaveness, we are 
dedicating ourselves to creating products 
and business models allowing stakeholders 
in the shipping value chain to collaborate 
on emission reductions. Business models 
that incentivise collaboration should 
allow the participants to move ahead with 
decarbonisation even as the regulatory 
framework is lacking, and they must 
efficiently reduce the risks of being a 
frontrunner. Two approaches are emerging 
for those that want to get started on 
commercially driven decarbonisation 
today: high-quality carbon credits and a 
remake of the well-established bunker 
adjustment clause. 

The voluntary carbon market can be a 
powerful tool for shipping decarbonisation 
if it supports the right projects. Carbon 
credits from insetting can do exactly 
that: insetting refers to projects within 
the relevant value chain as opposed 
to offsetting, which refers to carbon 
reduction or removal projects anywhere 
and most often outside of the sector 
where the emissions originated. Today, in 
the absence of an industry-wide carbon 
levy, many decarbonisation projects are 
prohibitively expensive. Carbon credits 
from insetting can help overcome the 
current funding gap and speed up the 
transition to low- and zero-emission 
technology. A high-quality carbon credit 

Klaveness INDUSTRY VIEWPOINT

made available through a robust book and 
claim-mechanism decouples the emission 
reduction benefit from the actual project 
implementing the solution and makes it 
possible to match ambitious organisations 
that want to support the realisation of 
low-emission technology. 

Carbon credits from insetting spread the 
cost of emission reductions throughout 
the supply chain and allows the 
purchasing entity, for example a cargo 
owner, to legitimately claim supply chain 
emissions reductions in their Scope 3** 
emission inventory even if their cargo 
was not carried on the ship that realised 
the emission benefits. The concept is of 

particular significance for environmental 
upgrades of the existing fleet and for fuel-
switching. To ensure the environmental 
integrity of such projects, it is essential 
to apply stringent additionality criteria. 
Credits should only be generated from 
savings that fulfil the additionality criteria, 
i.e., go beyond mandatory requirements. 

Another possibility is to include a carbon-
emission adjustment factor (CEAF) in 
contracts. Very often, the decarbonisation 
discussion in shipping focuses on the 
endgame: how will we design zero-emission 
vessels? When will alternative fuels 
become available? It ignores the significant 
emissions reductions that can be obtained 
through greater focus on operational 
improvements today. The CEAF-clause 
should incentivise the operator to meet a 
pre-agreed emission target (measured for 
example in kg CO2 emitted per tonne cargo 
transported), and equally result in reduced 
freight if the emissions are higher. The 
CEAF is an option immediately available 
to impatient operators and cargo owners 
that would like to make collaboration on 
decarbonisation commercially tangible. 

To accelerate the decarbonisation of 
shipping, formal regulation is key. In the 
meantime, collaborative business models 
are a place to start. 

The voluntary 
carbon market 
can be a powerful 
tool for shipping 
decarbonisation
if it supports the 
right projects.

Ingrid Kylstad

About ZeroLab.

Established in 2021, ZeroLab is the youngest explorer amongst the Klaveness companies and is dedicated to the 
decarbonization of seaborne supply chains.

ZeroLab is currently developing several initiatives to make low-and zero emission options available. It partners with 
ambitious cargo owners who want to lead the way in creating a market for low-carbon deep sea shipping and identify and 
reduce carbon risk in seaborne supply chains.  

*A prisoner's dilemma is a situation where individual decision-makers always 
have an incentive to choose in a way that creates a less than optimal outcome for 
the individuals as a group. 
**Scope 3 emissions are the upstream and downstream value chain emissions 
and include emissions from transport of supplies as well as transport of 
products. Shipping emissions are thus part of the Scope 3 emissions for 
aluminum producers.
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COP26 Offshore

Energy firms need 
clear regulatory 
framework to 
underpin their 
decarbonisation 
decisions.
There are plenty of opportunities to 
meet carbon reduction targets in the 
offshore sector as the energy transition 
becomes more urgent, but a lack of 
clear policy is holding back progress.

Sean van der Post 
Global Offshore Business 
Manager, Lloyd’s Register.

For offshore business to invest and 
drive decarbonisation, we need clarity 
on policies for the future and so far, 
these have not been clearly set out by 
governments. Companies require clear 
and viable business models before they 
can make investment decisions on behalf 
of shareholders. At $70 a barrel, energy 
firms may well be able to afford to factor 
in the costs of electrification and carbon 
capture and storage (CCS), but they need 
assurance that business models will be 
fit-for-purpose in the future. There is a 
lack of clear policy and the energy sector 
is left facing unknown risks. 

At the much lower prices that we have 
seen over the last few years, the expense 
of electrification or CCS could make the 
difference between profit and loss. And 

Offshore COP26

let’s be clear, contrary to some views, 
investment in these technologies is no 
longer a corporate social responsibility 
issue, it’s about having a sustainable 
business now and in the future. This is a 
change of mindset that I think many people 
still have to understand.

The easy option

I believe that part of government reticence 
is because it’s politically easier to support 
green energy initiatives in the current 
climate, rather than cutting the carbon 
footprint of existing hydrocarbons 
infrastructure. But we still need energy 
from oil and gas and will do for many years 
to come. And renewable energies of various 
types do not provide a complete energy 
option in every location.

Of course, we must adopt sources of 
sustainable energy that make commercial 
sense but, especially after the outcomes of 
COP26, we need policies that support the 
energy transition and underpin investment 
decisions. We still need long-term policies 
that generate growth and business success. 
Governments need to get off the fence. 

Energy security is the top priority, 
particularly as economies recover following 
the pandemic. Increasing our reliance on 
energy imports is not a prudent strategy in 
my view, for several reasons. One, secure 
energy supplies are a vital component of 
a healthy economy. Two, imported oil and 
gas may have a larger carbon footprint 
than our own. And three, secure supplies 
depend on friendly states and sound 
international relationships.

Long-term certainty

In the short- to medium-term, therefore, 
CCS is a promising technology – in 
fact, it’s a win-win for most energy 
businesses. And it enables governments 
to continue to support oil and gas 
businesses because energy produced 
with CCS is broadly equivalent, in 
lifecycle emission terms, to renewable 
energy sources. It typically reduces 
carbon emissions by 80-95%.

But to undertake investment, companies 
have to be certain that CCS is an acceptable 
option in the long term, and not be told 
in five years by governments that it’s not 
a favoured strategy anymore. I believe 
that part of this reticence is because it’s 
politically easier to support green energy 
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COP26 Offshore

initiatives in the current climate, rather 
than cutting the carbon footprint of the 
existing hydrocarbons business.

CCS is far cheaper than electrification, 
but it still doesn’t make sense at an 
individual facility level. The carbon 
capture component can be adopted at 
each facility, but the storage and/or use 
component needs to be organised in a 
wider framework. Where pipelines are 
not available, we may well need ships to 
take the carbon captured to storage hubs. 
This could involve the re-purposing of LPG 
carriers, for example. 

We have seen increasing collaboration 
between energy firms over the last five 
years and if CCS systems can be put in 
place covering several facilities, we will 
need to make the most of this cooperation. 
Operators need to work together, and we 
need to see clarity from government.

Fair competition

Another important aspect here is 
that if energy firms in the North Sea, 
for example, adopt CCS to meet 
decarbonisation aims, the gas could well 
have a higher unit cost than gas supplies 
from other parts of the world that don’t 
have these systems in place. Therefore, 

CCS could become a ‘penalty cost’ for 
operating in this region. 

Meanwhile, we shouldn’t forget that in the 
UK, for example, only three storage well 
sites around the coast have been identified 
so far that are geologically suitable and 
approved for long-term carbon storage. 
These are Liverpool Bay, and regions off 
the coast of Peterhead, and Newcastle 
further south. So, while CCS may help us to 
cut carbon energy footprints now, it is not 
an option for ever.

On electrification, we are already seeing 
collaboration between energy companies. 
Earlier this year, BP, Harbour Energy, 
Shell and TotalEnergies announced that 
they would work together on a major 
electrification project in the central North 
Sea. This is exactly the strategy that is 
necessary but again, such initiatives 
require clear policy from government. 

In the UK, we need to generate more 
electricity and our electrical networks are 
not capable of handling large increases in 
demand associated with, for example, a 
substantial move to electric vehicles. So, 
infrastructure upgrades will be required. 
But then you have societal questions over 
who pays. Is it the 20% of people who 
have electric cars and fast-charge them 

In the UK, we need 
to generate more 
electricity and our 
electrical networks 
are not capable 
of handling large 
increases in demand 
associated with, 
for example,
a substantial move
to electric vehicles.

Offshore COP26

when they return home from work, or is 
it everybody?

The potential of Power-to-X

Clearly, in the longer term, we need 
to continue with the development of 
alternative energy sources. At LR, we 
believe that Power-to-X (P2X) technology 
and the development of low- or zero-
carbon fuels, notably hydrogen, offer great 
opportunities. We are closely involved in 
the EMR Dolphyn project (see next page), 
a P2X technology which offers great scope 
for major advances in carbon-free energy 
generated from renewables in the future. 

The world urgently needs new technologies 
like P2X to work because the need to cut 
our dependence on carbon-heavy energy 
is urgent. But to make new energy options 
– like P2X – successful, we need business 
models that make sense, and which 
shareholders such as pension funds and 
other capital providers can understand and 
rely on, not just for five years, but for half a 
century and more. 

After COP26, from which, despite some 
disappointments, there have been some 
positive outcomes, it is clear that energy 
companies must tackle today’s essential and 
urgent transition without delay. At Lloyd’s 

Register, we are determined to support 
enterprise where there is a clear business 
case and a model that earns a return for 
companies and their shareholders.

No quick fix

There is no question that the world will 
need oil and gas for many years to come, 
but there are technologies to cut the 
carbon footprints whilst, at the same time, 
we develop new energy sources that are 
carbon-neutral or entirely green. In the 
hydrocarbon sector, there is substantial 
scope to reduce greenhouse gas emissions 
by decarbonising the energy production 
process. And there are already oil and gas 
fields in the North Sea and the Arabian Gulf 
which are powered by sustainable energy 
from shore or offshore wind. 

There are exciting projects and we are 
at the forefront of supporting them 
with our long assurance knowledge and 
expertise. But there are no simple options. 
Take offshore wind, for example. The 
development of offshore wind farms – both 
fixed-bottom installations in relatively 
shallow waters close to shore, and now 
floating facilities in deeper waters where 
the wind blows more persistently – is 
providing significant volumes of renewable 
energy in many regions. 

But this energy source has drawbacks 
too. The construction and installation 
process puts pressure on the marine 
environment, large exclusion zones are 
required around wind farms, and so 
far at least, old turbine blades which 
need replacing cannot be recycled. And 
let’s not forget, the wind doesn’t blow 
all the time, so we need either energy 
storage at sea or at reception facilities 
ashore if we want to be able to charge 
our electric cars at the end of the day. 

Battery technology is developing 
fast. But current technologies require 
small amounts of rare metals of which 
supplies are finite. In future, we will 
have to scour the planet high and low 
and, at some point, search the seabed, 
something that environmental groups 
may not yet have considered. There 
are gains and losses to manage in the 
decarbonisation process. 

In conclusion, I would like to stress 
the importance of today’s energy 
majors – with decades of experience 
in oil and gas – working closely with 
the developers of new power sources. 
Together, they can save time, use 
past experience, and probably cut 
development costs. But to do so, they 
need a clear regulatory framework.
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OFFSHORE Power-to-X

Power-to-X –  
vital component of 
tomorrow’s energy mix. 
LR’s Mark Tipping talks definitions, applications 
and opportunities for Power-to-X as the 
industry steers away from hydrocarbons. 

Words: Paul Bartlett

that because hydrogen comes in a range of 
different colours:

• Blue – likely to be the first step where 
natural gas is split into hydrogen and 
carbon dioxide by Steam Methane 
Reforming or Auto Thermal Reforming, 
with carbon capture and storage

• Purple – created with nuclear power, a 
technology that is available today but 
suffers from opposition

• Green – the end objective but only 
available in very small quantities so far 

Tipping stresses the importance of these 
colours. An estimated 99% of hydrogen 
produced today comes from fossil fuels 
and it only ‘turns’ blue with carbon capture 
and storage. According to CertifHy, green 
hydrogen is defined as hydrogen produced 
from a process that releases less than 
36.4 grams of CO2 equivalent per mega-
joule (60% less than the steam methane 
reforming process) and uses a renewable 
energy source for power requirements. 

Harnessing ‘stranded’ energy

A key benefit of P2X is the opportunity to 
harness energy that would otherwise be 
‘stranded’ – in other words, too expensive 
to make available wherever needed. 
Take a future floating wind facility, for 
example, sited far from shore. The size 

Power-to-X (P2X), still a relatively new 
concept but as projects begin to take 
shape, it is now seen as an essential 
energy source for tomorrow as the 
world undergoes the painful process 
of weaning itself off hydrocarbons. Of 
course, this won’t happen any time soon 
– unless we opt to live without light, 
heat, air conditioning, industry, food or 
transport. But the complex P2X systems, 
their engineering and assurance, will 
be years in the making and R&D is well 
under way in a range of locations.

As is often the case with new technologies, 
definitions are a challenge. Some internet 
definitions suggest that P2X is a source of 
power that uses excess renewable energy 
to generate other forms of power that can 
be stored or reconverted. But this is only 
part of the picture. 

Mark Tipping is Lloyd’s Register’s Global 
Offshore Power to X Segment Leader. Talking 
to Horizons recently, he explained that this 
is certainly where P2X concepts first took 
shape – you can’t stop a river or turn the 
wind off, so it makes sense to use any extra 
energy to make some more. But today, P2X 
covers a wide range of applications based on 
facilities specifically designed and built for 
the purpose. Tipping gives four examples:

• Clean power for clean fuel production 
– hydrogen, ammonia, synthetic 
hydrocarbons

• Buffering for renewable sources 
– hydrogen fuel cells, batteries, 
nuclear power

• Clean power for oil and gas 
production – electrification

• Clean power for carbon capture and 
storage – electrification

There are already some examples, but 
not many. Power from shore for oil and 
gas production is the most obvious. Some 
energy fields in locations including Abu 
Dhabi and Norway use solar power and 
hydroelectricity respectively. Meanwhile, 
Norway’s state energy firm, Equinor, is 
using electricity generated at the Hywind 
Tampen offshore wind farm for the 
electrification of oil and gas production 
at the Snorre and Gullfaks fields. And 
since the decarbonisation of oil and gas 
production is a top priority, more of these 
P2X applications are likely in the short run. 

Know your colours

Ultimately, the aim is to replace today’s 
hydrocarbon energy with renewable power 
that does not inflict more damage on the 
planet. And it is likely that some existing 
offshore infrastructure – such as pipelines, 
jackets and jack-ups – will be repurposed 
as part of this process. Tipping notes that 
this will generate significant assurance 
challenges that LR is gearing up to meet.

Although there are many possible 
zero-carbon fuels – wind, waves, solar, 
geothermal, hydropower, biomass, biogas, 
landfill gas, sewage treatment plant gas to 
name a few – it is the adoption of hydrogen 
as an energy source that is likely to be a 
key focus. But it’s more complicated than 

Power-to-X OFFSHORE

and length of cables to take electricity to 
shore and the energy loss in the process 
would make harnessing this potential 
energy uneconomic. 

However, using the wind to provide energy 
to create green hydrogen from sea water 
through hydrolysis would enable the energy 
that would otherwise be wasted to be 
developed. The resulting hydrogen could 
then be piped or shipped ashore to provide 
energy for power grids or local industries. 

LR has been involved in the verification of 
a first test project in this field. Following 
the successful development of 2MW 
prototype, ERM’s Deepwater Offshore Local 
Production of Hydrogen (Dolphyn) project 
has moved on to the next phase. The global 
consultancy headquartered in London, 
is now developing a 10MW commercial 
demonstrator off the coast of Aberdeen, 
with the Front End Engineering Design 
stage under way and likely to take until 
Autumn 2022. 

Nascent industry

ERM expects that the plant will provide 
the basis for development of a series of 
commercial scale P2X facilities, targeted to 
generate 100-300 MW at several locations 
later this decade, expanding to multi-
GW scale developments in the 2030s. 

LR is playing a role in offshore hydrogen 
production and Tipping stresses the 
challenges of providing assurance services 
for offshore hydrogen production which is 
a new energy technology. 

“We understand that this is a nascent 
industry,” he told Horizons, “and the 
necessary regulatory backdrop is not yet 
clear. However, with our extensive offshore 
experience, we are well-placed to  set up 
the necessary assurance procedures and 
tell our clients what’s acceptable, and what 
‘good’ looks like. Our aim is to support 
projects like ERM Dolphyn over their 
entire lifecycle.”

In August, ERM signed a Memorandum of 
Understanding with Ireland’s Simply Blue 

Energy and Subsea 7 to assess whether 
Dolphyn technology could be suitable 
for the energy developers’ Salamander 
wind farm off Peterhead on the east 
coast of Scotland. Partners in this project 
are understood to be negotiating with 
Scotwind, Scotland’s seabed leasing 
agency, for a suitable site where a 200MW 
floating wind farm could be developed. 

Aligning the two projects could pave 
the way for other similar developments, 
according to experts, and push P2X right to 
the front of renewable energy development 
and green hydrogen production. It would 
also make a significant contribution to the 
UK Government’s aim to have one gigawatt 
of floating wind power in place by 2030, 
and 5GW of green hydrogen capacity.

We understand that 
this is a nascent industry.

Mark Tipping
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With a floating 
offshore wind 
turbine, for 
example, AIP 
could be applied 
specifically to the 
mooring lines.

George Kallenos

OFFSHORE Seaplace

Floating offshore wind: 
advancing the case for
emerging technologies.
As wind farms extend into deeper waters, there 
is a growing need for independent verification of 
the myriad of concepts under development for 
the sector, many of which are unproven. 

Approval in Principle (AiP) process. This 
covers the use of established technologies 
and principles in a different way to operate 
in an offshore wind setting. “So instead 
of qualifying a new technology, we are 
approving/qualifying the new concept 
and methodology being implemented. 
AiP involves verifying and validating a 
design against its ability to comply with 
relevant or recognised codes, standards or 
normative rules. It is typically used by the 
recipient to prove to various stakeholders 
that the concept is credible, from 
operators to finance providers, insurers, 
and regulators.”

“LR provides these services independently 
and indiscriminately to any company 
that might request them, whether the 
technology developer, the wind farm 
developer, a joint venture, or any other,” 
added George Kallenos, Clean Energy 
Commercial Manager. “AiP can be sought 
for a complete system or an individual 
system component. With a floating offshore 
wind turbine, for example, AIP could be 
applied specifically to the mooring lines.” 

technology step-outs in this rapidly-
advancing field, with 15-MW turbines 
currently under development.

In addition, LR offers two alternative 
methods for assessing the risks and 
uncertainties associated with floating 
offshore wind innovations. Both have 
attracted the interest of companies in 
the offshore/onshore oil and gas supply 
chain looking to diversify into renewable 
energy. The Certification through 
Technology Qualification (CTQ) program, 
dating back to 1995, applies to any novel 
technology or operational method that 
cannot be certified via conventional 
schemes. The three-stage process, which 
takes around 24 months to complete, 
involves verification, validation and a 
comprehensive performance review to help 
ensure a safe and reliable deployment in 
the intended environment.

According to LR’s Offshore Technology 
Manager Mark Tipping, there has been a 
more noticeable increase in applications 
of late from the offshore sector for LR’s 

Floating offshore wind continues to gain 
momentum as more countries invite 
development further from their shores. 
The technology providers are responding 
with an array of new concepts suited to 
the harsher environments. However, 
there is a pressing need for new design 
requirements and certification schemes, 
as many of the novel components, sub-
assemblies and interfaces cannot be 
assessed using conventional processes.

To help floating offshore wind consortia 
and their backers make the right choices, 
international working groups and 
offshore wind standard committees are 
devising appropriate guidance. LR is 
also working on its own recommended 
practice to support the development 
of floating offshore wind facilities, 
ensuring compliance with the regulatory 
requirements emerging worldwide. The 
Recommended Practice (RP) encompasses 
all the associated engineering disciplines 
and each phase of a project, from design 
through construction and operation, 
and will help the industry address the 

A technician prepares the 
scaled unit for the tank tests

Seaplace OFFSHORE

One technology that recently attained 
LR AiP following a two-year review is 
Seaplace’s CROWN active ballast control 
system. This has been designed to work 
with two types of CROWN floating wind 
turbine platforms developed by the 
company, one a reduced-draft spar, the 
other a buoy, and also with competing 
floating wind concepts. The system is used 
to ballast/de-ballast the unit, switching 
it from its transport draft to operational 
draft; and to partly or fully compensate the 
mean tilt created by wind loads, improving 
the unit’s stability. In addition, the control 
system can stabilise the platform following 
damage to a compartment, or keep it 
operational in the event of a valve or 
pump malfunction. The software allows 
for remote manual, automatic, or semi-
automatic control.

Seaplace, based in Madrid, Spain since 
1980, has 15 years’ experience developing 
solutions and studies for different types of 
platforms for offshore wind and renewable 
energy. The company, which employs more 
than 450 naval architects and engineers, 

also has a long track record providing 
engineering services to the offshore oil and 
gas sector for FPSOs, construction vessels, 
drilling rigs and mooring systems.

“Our reason for seeking AiP,” said COO 
and Naval Architect Jaime Moreu, “came 
from when we were showing the CROWN 
technology to developers and stakeholders: 
we realised how important it was for them 
to see third party validation. While some 
floating offshore wind developers have been 
working in the sector for years, others are 
relative newcomers that are less familiar 
with the technology. So it is key to have a 
third party confirm that what you are doing 
adds value to the industry. LR has a long 
and valued track record in the industry, 
and is a perfect match for this validation.” 
Tipping added: “The industry knows that 
LR is comfortable working with novel 
technologies that do not have a precedent. 
We can provide evidence, so people can 
relate to what is out there.”

“With the ant-heeling ballast control 
system (AHBCS), being able to validate the 

Fully-operative prototype of the 
ballast system used in the tank tests
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Other floating 
offshore wind 
initiatives that 
LR is currently 
involved in are:

Steering Group SG-550
Certification Bodies 

This provides inputs and 
steering to the WG-501 
group, working on the 
harmonisation of requirements 
for the certification process, 
interpretation of technical 
requirements and resolution 
of these as required, and 
identification of additional 
technical requirements that 
need to be considered.

Working Group WG-501
Rules of Procedures

Currently working on new 
versions of the OD-501 Type 
and Component Certification 
Scheme and OD-502 Project 
Certification Scheme 
documents, and of other IECRE 
supporting documentation and 
technical guidance. These are 
being updated to include new 
requirements and feedback 
that has been received by 
the industry.

Technical committee for the  
IEC61400-3-2 standard 
Wind turbines –Part 3-2: Design 
requirements for Floating 
Offshore Wind Turbines

The group is working on 
an update of the current 
IEC 61400-3-2 version, and 
currently reviewing the 
latest draft document. This 
will include new chapters 
and appendices providing 
further details on the design 
requirements. Publication is 
expected around late 2022 / 
mid 2023.

one-line diagram showing the conceptual 
arrangement and interconnection with the 
system’s main components, along with 
the level of redundancy; a report on the 
control system’s software-in-the-loop trials 
(functional, performance and failure tests); 
a description of the scope of model tests 
at the IH Cantabria (IHC) Offshore basin in 
Santander, from semi-automatic, even-keel 
changing draught marine operations (with 
the unit exposed to wind and waves) to 
automatic anti-heeling in waves, with the 
turbine operating in simulated turbulent 
winds; and tests verified by LR at IHC to 
achieve AiP for the AHBC system.

“Ballast control systems are in common 
use in offshore wind, they represent the 
most relevant active system from the 
platform side,” Moreu said. “We have 
conceived our system to be like level 2 in 
Dynamic Positioning, where there are three 
redundancy levels, from 1 to 3. While a DP1 
system cannot operate in case of a single 
component failure, this is permissible with 
DP2, as you must still be able to maintain 
positioning in case of failure, and that is 

software to interested parties was another 
key factor in our choosing to apply for the 
AiP process,” Moreu explained. “We started 
the process with LR in summer 2019, 
splitting the AiP works into three main 
packages. LR helped with the majority: 
they analysed the ballast system both for 
the technology itself and how it operates 
with the CROWN buoy solution, which we 
think offers the best potential. With LR’s 
guidance, we prepared a set of documents 
which they could subsequently sign off and 
release for AiP.” The 11 documents started 
with a description of the safety philosophy 
and design principles of the AHBCS and 
its most relevant features, according 
to applicable rules and standards, with 
special attention paid to safety provisions 
and redundancy in essential equipment.

Other documents included a functional 
specification of the control system, 
detailing its functions and facilities; block 
diagrams depicting the main software 
modules and the system workflow; 
piping and instrumentation drawings 
that were subjected to Class approval; a 

Water level sensor in one 
of the unit tanks

OFFSHORE Seaplace

our approach: the AHBCS performs even 
if a pump or valve fails. LR worked with 
Seaplace extensively to help ensure that 
any potential failure had no impact on the 
unit’s performance. And our ballast control 
system adds value, because it corrects 
the mean tilt produced by the wind, and 
simplifies the transport and installation 
marine operations. Furthermore, it allows 
the platform to be positioned over the 
port seabed for the turbine assembly, 
and can correct the heeling angle should 
flooding occur.” It’s also worth noting, 
Tipping added, “that demonstrating the 
unit’s operational stability proves a better 
bottom line to interested investors.”

“The tests we performed at IHC are 
fully representative of the anticipated 
operational lifetimes of the CROWN units,” 
Moreu continued. “The tests simulated 
years of operation, with just a few days 
needed for validation. Tests on both the 
CROWN buoy and reduced-draft spar 
ran for two months and employed the 
ballast system in many cases, with LR 
representatives in attendance on specific 

days when the focus was on proving the 
system’s correct performance. The floaters 
were 1/31 and 1/36 scale models crafted to 
withstand significant wave heights of up 
to 15 m and wave periods of 17 seconds, 
as might be expected in parts of the 
Atlantic Ocean. But we have also created 
a portfolio of floaters to perform well in 
different conditions, including the Baltic, 
Mediterranean and North Sea.” The ballast 
system is configured to work with other 
floating offshore wind turbine designs 
too, adjusting the number of pumps/
valves in the system or adding more or less 
volumes of water, as required. “And having 
certification of the product with AiP can 
actually help other clients reduce the risk 
of their own concepts,” Moreu suggested.

Seaplace’s next step is to assemble a 
full-size demonstrator unit and to select 
a potential offshore test site by the end of 
2021. LR aims to continue the relationship, 
supporting the company in CROWN’s next 
construction and operations phases and 
once in commercial service, potentially for 
all stages of the units’ lives. 

LR audits Seaplace’s AHBCS system 
(Pulvinus) during the model tests

Seaplace OFFSHORE

Ballast control 
systems are in 
common use in 
offshore wind, they 
represent the most 
relevant active 
system from the 
platform side,

Jaime Moreu
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Designing the 
terawatt transition.
Kirsty Gogan and Eric Ingersoll, Managing Directors at Lucid Catalyst, 
examine the role global shipbuilding industry could play in producing 
low-cost hydrogen as the world looks for zero-carbon fuels.

In November 2021, political leaders, 
investors and industry stakeholders 
gathered at COP26 in Glasgow with the 
same mission: to try and accelerate 
action towards the goals of the Paris 
Agreement. In other words, continue 
the search for zero-carbon alternatives 
to today’s fossil fuels. At TerraPraxis, 
we gathered key industry stakeholders, 
representing several trillion dollars 
in potential market demand, who 
revealed new near-term climate-scale 
strategies to compete on price and 
performance with fossils fuels. This 
then saw customers, investors and 
political leaders announce strategies to 
accelerate the affordable repowering 
of two Terawatts of coal and delivery 
of 100 million barrels per day of carbon 
neutral liquid fuels. These large-scale 

solutions repurpose trillions of dollars 
of existing infrastructure, known to 
supply reliable energy but without 
the emissions, and thus advance 
groundbreaking progress towards 
becoming net-zero by 2050. 

However, despite the progress already 
made in driving down emissions in the 
power sector, projections show that fossil 
fuels will continue to supply the bulk 
of global energy by mid-century, and 
coincides with the high-risk 4°C trajectory, 
in which substantial areas of the planet 
will become uninhabitable. Meanwhile, 
840 million people have no access to 
electricity today, and nearly 3 billion 
people depend on inefficient and highly 
polluting cooking systems, resulting in 
nearly 4 million premature deaths each 

year, according to Sustainable Energy 
For All (2021). To address these multiple 
crises, the supply chain will require the 
extensive deployment of electrification, 
efficiency, renewables, and other 
clean technologies, and in turn need a 
significant growth in energy access in 
global mitigation strategies. 

Nuclear energy has been identified 
as being a necessary component 
of climate mitigation roadmaps by 
international institutions, such as the 
Intergovernmental Panel on Climate 
Change, International Energy Agency 
and European Commission, but has also 
been dismissed as being too expensive 
and slow. 

While, nuclear power has its benefits and 
drawbacks, there is much we can learn 
from the renewables industry and its 
success as a template for broader and 
deeper emissions reductions. And there 
is the potential to transform today’s 
costly and cumbersome projects to 
modernised, manufactured products 
using nuclear technology which can be 
achieved by looking to other large-scale, 
high-productivity industries, such as 
shipping and aviation where innovative 
delivery models for “designed-for-
purpose” facilities built by shipyards 
can quickly achieve significantly lower 
costs and large-scale deployment of 
clean technologies. 

In this article, we look at the Terawatt-
scale opportunity for advanced reactors, 
also referred to as ‘advanced heat 
sources’, which can contribute towards 
very low cost hydrogen and synthetic 
fuels production to address hard-to-abate 
sectors, including aviation and shipping, 
as well as the cement production industry.

Figure 1. Oil price ‘guardrails’ of the hydrogen economy ($0.50–$1.50/kg). 
Source: LucidCatalyst.
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The opportunity 

Large-scale, low-cost clean hydrogen 
could enable the decarbonisation of 
different industries, such as aviation 
and shipping, as well as the cement 
production industry, if these hydrogen-
enabled fuels are competitive with 
cheap oil (see Figure 1). If low-cost 
hydrogen, below USD $1/kg, can 
be produced it could enable large-
scale production of carbon neutral 
fuels, from Jet A fuel for the aviation 
industry, to ammonia which could 
replace bunker fuel for global shipping, 
and peaker-gas plants, as well as 
others. Yet, for advanced heat sources 
to play a role in driving a significant 
increase in low-cost clean hydrogen 
production we will need to see a 
transformation in project delivery 
and deployment models that can 
scale up and deliver low cost clean 
heat, fuels and power. This in turn 
will require the same intensity of 
focus on cost reduction, performance 
improvements and deployment rates 
that have enabled renewables to begin 
transforming the global energy system.

The role of shipyards

Steep, near-term cost reduction can 
be achieved through high-productivity 
manufacturing environments, such 
as shipyards. As many will know, the 
world’s shipbuilders and shipyards are 
known to be masters of cost, scale, and 
engineering integration, and already 
possess extensive manufacturing 
capacity, which can potentially produce 
designed-for-purpose hydrogen 
production facilities. In addition to this, 

shipyards are consistently accurate when 
it comes to costing and scheduling, and 
deliver complex assets on a regular basis, 
from ships to vast offshore units for oil & 
gas production, all of which are built to 
Rules and requirements set out by class 
societies, such as LR, supporting the safe 
design, construction and operation of 
each asset. 

Fuel production 

The production of fuels, globally 
transportable commodities, can enable 
a new business model for nuclear 
energy. As the product changes from 
local electricity to global fuels deliveries, 
the siting and scale of operations are 
transformed. Offshore deployment 
increases siting opportunities and 
reduces costs, further enabling global-
scale production of low-cost synthetic 
fuels in the 2030s and beyond.

So, what could this look like in reality?

At LucidCataylst, we’ve developed two 
conceptual drawings of designed-for-
purpose hydrogen production facilities 
which provide an idea of what these assets 
could look like in the future (as seen in 
Figures 2 and 3). The FPSO featured in 
Figure 2 has the potential to produce 
multiple products, including hydrogen, 
power, ammonia, and desalination, seen 
moored close to shore, with pipelines and 
underwater transmission cables sending 
products to shore, and Figure 3 represents 
an platform that can produce ammonia. 

Demand to increase 

Shipping is not alone in its search for 
low carbon fuels. With commercial air 
miles traveled expected to nearly triple 
by 2050 from 2020, the aviation industry 
also seeks an alternative to Jet A fuel. 

De-risking the Terawatt transition.

At COP26 in Glasgow, TerraPraxis spoke to global leaders, representing several trillion dollars in potential market demand, 
and revealed new near-term climate-scale strategies to compete on price and performance with fossil fuels that will break 
through the world’s largest and most difficult carbon emissions challenges: coal and liquid fuels. Customers, investors, and 
political leaders announced strategies to accelerate the affordable repowering of 2 Terawatts of coal and delivery of 100 
million barrels per day of carbon neutral liquid fuels. These large-scale solutions repurpose trillions of dollars of existing 
infrastructure to continue supplying reliable energy, but without emissions, and can advance groundbreaking progress 
toward Net Zero by 2050. TerraPraxis presented these strategies in the context of the risks of failing to decarbonise through 
the humanitarian lens of climate justice and equal access to energy.

Find out more by visiting: De-Risking the Terawatt Transition (terrapraxis.org)

Figure 2. Shipyard-manufactured hydrogen, ammonia, and desalination facility. 
Source: LucidCatalyst. 

https://www.terrapraxis.org/events/de-risking-the-terawatt-transition
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And the vast amount of arable land 
required to produce biofuel alternatives 
for aviation makes such a solution even 
more challenging. So, going forward, 
demand for cleaner air travel experiences 
could represent a major opportunity 
for producers of cost-competitive, 
carbon-neutral synfuels, including the 
production of cost-competitive Jet A 
(see Figure 4). LucidCatalyst’s latest 
report, commissioned by the Electric 
Power Research Institute (EPRI) Report: 
Rethinking Deployment Scenarios to 
Enable Large-Scale, Demand-Driven Non-
Electricity Markets for Advanced Reactors 
(December 2021) describes the techno-
economic case for these three production 
platforms in more detail.

Global-scale hydrogen-based synthetic 
fuel production could therefore 
be accomplished with shipyard-
manufactured, sea-going production 
platforms akin to the large offshore 
production vessels currently used by the 
oil industry, enabling a path to ultra-low-
cost hydrogen for less than $1/kg. 

As shown in Figure 4, current projections 
for renewables-generated hydrogen do 
not expect to achieve these costs before 
2050, this is likely because renewables 
are constrained by low-capacity factors 
even though we expect capital costs 
to continue to fall. Capacity factors for 
different technologies can drive cost 
outcomes, for example, renewable energy 
technologies usually generate for less 
than 50% of their nameplate capacity, 
whereas nuclear technologies generate 
for >90%. 

Even current first-of-a-kind U.S. and EU 
conventional nuclear plants, not currently 
optimised for low-cost construction, 

Advanced heat sources and their role in the energy transition. 

Advanced heat sources could enable the energy transition required to meet GHG targets as outlined in the Paris Agreement. 
Like other clean energy sources, advanced heat sources require a stable and understood technical basis on which to proceed. 
With this in mind, LR is developing deep technical expertise to support a customer’s value chain and their ability to understand 
the technical requirements needed for each stage, from energy production (i.e. advanced heat sources), fuel production (i.e. 
hydrogen and synthetic fuels), fuel transport to delivery with the end user. For nuclear plants specifically, LR is looking at how 
the requirements from the nuclear industry need to integrate with floating platforms across the project lifecycle.

For more information, contact: Mark Tipping, LR’s Offshore Power to X Segment Lead.

Figure 3. Ammonia bunker offloading from a production platform.  
Source: LucidCatalyst. 

Figure 4. 2018-2030 Hydrogen production costs (data from multiple sources).
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can produce clean hydrogen at costs 
comparable to wind and solar resources 
with good capacity factors. Cost 
competitive, conventional nuclear plants, 
such as those being built in China today, 
could deliver clean hydrogen for below US 
$2/kg, and a new generation of advanced 
modular reactors could achieve US $0.90/
kg before 2030. Furthermore, new delivery 
models can achieve hydrogen costs that 
enable cost-competitive synfuels at large 
scale as early as 2030, and achievable 
hydrogen production costs for 2030 – 2050 
can be seen in Figure 5.

Reality kicks in

The rapid achievement of low hydrogen 
costs through these innovative 
delivery models could accelerate deep 
decarbonisation across difficult-to-
decarbonise sectors. By 2050, low-
cost clean hydrogen could help avoid 
substantial global cumulative future 
carbon emissions from a large fraction 
of otherwise locked-in fossil fuels. 
Nevertheless, achieving the extent of 
decarbonisation required within thirty 
years will be a Herculean effort. Major 
constraints, including the extent of 
capital available for investment in new 
infrastructure, need to be considered. 
Although it’s worth nothing that such 
innovations would require a lower 
investment than would otherwise be 
required to replace the oil and gas flows in 
shipping and aviation. 

Figure 6 shows that using these delivery 
models, the three-decade transition from 
100 million barrels of oil consumed per 
day today to an equivalent flow of clean 
substitute fuels can be achieved at a much 
lower cost. For example, instead of US $25 
trillion required to maintain oil flows until 
2050, the clean energy substitute fuels 

are predicted to cost US $17 trillion. This 
contrasts further with the US $70 trillion 
for a renewables-only strategy (using 
projected costs for 2040).

So, is this scale and rate of deployment 
achievable in the real world? 

The industry delivering the transition 
from oil and gas to clean synthetic fuels 
would need to deploy 14,000 platforms in 
the 30 years between now and 2050 (as 
demonstrated in Figure 7). This equates 
to annual additions of more than the 
current global nuclear fleet capacity — so, 
approximately 560 production platforms 
need to be developed/introduced each 
year from 2025 to 2050. In terms of 

the shipbuilding market, the world’s 
shipyards currently produce between 
1,500 and 3,500 ships per year and are 
operating at 50% capacity. In addition to 
utilising excess capacity, we would also 
need to see the shipyard manufacturing 
capacity currently dedicated to oil 
and gas infrastructure reallocated for 
synthetic fuels production platforms. 
The substantial consolidation of shipyard 
capacity experienced over the last five 
years will also have an impact on the rate 
of deployment and scale, with findings 
from LucidCatalyst suggesting that 
the full substitution of the oil and gas 
industry by clean synthetic fuels would 
require the dedicated production of 64 
large shipyards.

Advanced nuclear for H2 production.

Advanced nuclear reactors are heat sources that produce electricity at very high efficiencies and can reliably deliver large 
amounts of high temperature (>500°C) steam to industrial end users, with projected capacity factors of over 90% and, 
due to the astonishing power density of uranium, with a relatively tiny environmental footprint. Our cost modeling shows 
that capacity factor is the single biggest driver of hydrogen production cost. Given these attributes, advanced heat source 
technologies are uniquely suited to support the production of low-cost green hydrogen at a global market scale.

For more information, visit: lucidcatalyst.com

Figure 5. Hydrogen production costs 2030-2050 Source: LucidCatalyst.

mailto:mark.tipping@lr.org
https://eur03.safelinks.protection.outlook.com/?url=http%3A%2F%2Flucidcatalyst.com%2F&data=04%7C01%7CVivien.Lebbon%40lr.org%7C9239429764eb4b58ade908d9d0472b64%7C4a3454a08cf44a9cb1c06ce4d1495f82%7C0%7C0%7C637769826440566351%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=iEGKF2hCGn849NcRcYcykvPvoZbNE4qVQHzmm%2Bml478%3D&reserved=0
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The Seatrade Cruise Global 2021 event 
held end-September 2021 in Miami 
painted an upbeat picture of the 
industry’s commercial prospects as 
travellers’ confidence returns since new 
health protocols have been introduced 
as a result of the COVID-19 pandemic, 
but cruise ship operators still face 
a massive challenge in the form of 
decarbonisation.

This was the finding of post-event 
roundtable of leading industry 
participants held by LR under ‘Chatham 
House Rule’ – meaning no mention of 
individuals’ identities or affiliations can 
be referenced – identified a number of 
key issues.

With the growing importance of ESG 
(Environmental, Social and Governance) 
policies by consumers, policymakers 
and the wider industry, it was clearly felt 
that decarbonisation is the number one 
challenge, to avert the existential threat 
that climate change poses to both the 
cruise industry and the planet itself. 

Cruise ship operators already have 
been quick to address energy efficiency 
measures and the need for cleaner fuels, 
for example with the widescale adoption 
of LNG-powered propulsion within the 
sector, thereby virtually eliminating SOx, 
NOx and particulate matter and reducing 
CO2 by some 20%. LNG provides air quality 
benefits and gains in energy efficiency but 
delivering on the IMO's Greenhouse Gas 
ambitions requires other advances. 

Currently there are calls for the shipping 
industry as a whole to embrace the ambition 
to reach net zero by 2050 – or even earlier 
– and it was felt that the cruise industry 
needed to be in the vanguard of such 
movements. Leading classification societies 
like LR should continue to take a proactive 
role in efforts to develop future fuels and 
ensure that global supply chains are in place, 
it was urged, since for cruise operators to 
wait until the necessary infrastructure is in 
place – currently estimated around 2035 – 
could be considered ‘too late’ in the eyes of 
the public. 

It was pointed out that LR and other 
members of IACS (the International 
Association of Classification Societies) 
could help by expediting the availability 
of sound technical standards that will 
accommodate a range of decarbonisation 
solutions and specifically the technology 
that goes with them. With LR’s recent 
Methanol Bunkering Technical Reference as 
a guide on how to use that fuel safely being 
cited as a good example.

In the meantime, it was felt that cruise 
operators could engage in carbon offsetting 
as a means to greater carbon neutrality, 
as well as join collaborative efforts such as 
Race to Zero.

A more immediate challenge was 
highlighted with introduction of IMO’s 
Energy Efficiency Existing Ship Index (EEXI) 
and Carbon Intensity Indicator (CII) from 
January 2023 onwards. Here it was felt 
that class, cruise lines and flags should 

all work together to look at the actual 
operational impact of the measures and 
their pragmatic implementation.

Other environmental issues were 
mentioned, such as the cruise industry’s 
use of plastics and the need for 
independent risk review of all green 
technology systems onboard. There was 
also a request for industry support to 
share success stories of first movers in 
sustainable technology.

In addition, industrywide training was 
discussed and thought to be in need 
of updating to include new relevant 
topics, such as a focus on how to handle 
cryogenics, hydrogen and other dangerous 
chemicals and remote technologies.

Finally, one of the overriding takeaways 
was that the cruise industry needs to do 
a better job at communicating how they 
are contributing to GHG reductions. From 
the use of cleaner fuels and alternative 
propulsion technology, installation of 
exhaust gas cleaning systems, measures 
to reduce in-water hull friction such as air 
lubrication systems, plugging in to shore 
power when in port to cut emissions, 
onboard energy-saving initiatives involving 
lights and air conditioning, zero discharge 
policies on waste, and the reduction or 
elimination of single-use plastics onboard… 
delegates at the Seatrade conference had 
heard a panoply of examples of how the 
cruise industry is taking the environmental 
challenges seriously and more must be 
done to share this work with wider society.

Decarbonisation remains the 
cruise industry’s biggest challenge.
Roundtable identifies key areas that need to be expedited 
if the sector is to meet the IMO’s GHG ambition. 
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BATTERIES Current Direct

Batteries – key component  
of digital energy networks for 
decarbonised ships of tomorrow. 
Shipping’s multi-fuel future will require entirely new thinking on how 
to replace today’s carbon-heavy maritime operations with smart digital 
energy systems. LR is providing assurance support for a European 
Commission funded project – within the Horizon 2020- program, Current 
Direct, that is set to transform not only shipping’s energy sources, but 
also some of the sector’s energy procurement business models. 

Current Direct BATTERIES

Current Direct is one of a series of 
industry-driven initiatives assessing 
ways in which shipping’s long-
established fuel procurement process 
can support its decarbonisation drive. 
This project is right at the forefront 
of moves to adapt the sector to its 
inevitable multi-fuel future. It is 
researching the transformation that will 
be required for the adoption of smart, 
digital energy supply systems based on 
entirely new business models.

The project is not only demonstrating the 
possible future use of swappable battery 
energy storage systems – and how they 
shape up in a shipping context – but it 
will inform the sustainability, safety, and 
security of both the fuels themselves and 
shipping’s energy supply chain. Fuels of the 
future may have been identified already, 
but the new thinking that underpins 
the Current Direct initiative has far-
reaching broader implications for power 
procurement in many shipping sectors.

Duncan Duffy is Global Head of Technology, 
Electro Technical Systems, at LR. He and 

a wider team of LR experts led by Paolo 
Scialla are working closely with the diverse 
range of Current Direct partners. They 
include Aviloo, Blackstone Resources, 
EDP CNET, Foreship, Kotug, rhoé, Spear 
Power Systems, Umicore, Uhasselt, Vito, 
Vrije Universiseit Brussel, and Wärtsilä (see 
sidebar for more details). 

Battery technology is central to the 
Current Direct project, which aims to 
electrify the energy systems required for 
the movement of people and goods by 
water. Its main focus is the development of 
electrical energy – specifically, swappable 
batteries – and a revolutionary ‘Energy as a 
Service’ Platform that will unlock new and 
innovative business models.

Initially, the project will put containerised 
batteries and the business framework to the 
test in the Port of Rotterdam. The medium-
term aim, however, is to roll out the setup 
– both the technology and the new energy 
procurement process – to consumers of 
shipping services on inland waterways, 
coastal shipping routes, ferry crossings, and 
ultimately, maybe even on deep-sea routes.

Battery brainwaves

One of the Current Direct partners is Ryan 
Kostos, an enthusiastic systems engineer 
with lots of bright ideas about batteries. 
Kostos works for Spear Power Systems, a 
Kansas City-based energy storage specialist 
with industry leading experience in the 
marine, industrial, aerospace, and defence 
markets. Based in Brussels, Kostos is 
focused on building the battery technology 
and support systems that will ensure 
success for Current Direct.

In a recent interview, Duffy explained how 
the Current Direct project could set a new 
framework for swappable power supplies 
on board ships. Meanwhile, Kostos shared 
that the project aims to drastically reduce 
cost and increase energy through a range 
of innovations along with the development 
of an Energy as a Service business model 
for reducing the barrier to electrify and 
facilitate commercialisation. The maritime 
industry is an attractive market for the 
commercialisation of Current Direct, he said, 
because it opens a high-value proposition 
with great scope for energy storage systems.
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BATTERIES Current Direct

The Brussels hub is an important aspect of 
Spear’s progressive strategy. The company 
plans to establish global manufacturing 
and supply chains. Knowing that shipping 
is a global business – not only over the 
ocean, but on inland waterways all over 
the world – the company is intent on 
having more than just a foot in the door of 
pioneering projects like Current Direct and, 
of course, pursuing the outcomes.

Pioneering technology

One of the ways the Current Direct 
project is doing this is to focus on 
technological advances in battery design 
and operation. Battery energy storage 
systems provide immediate power, 
allowing them to fully support vessel 

operations or work with alternate fuels, 
such as hydrogen or LNG, which offer 
poor response to demand fluctuations.  
To accelerate the adoption of new 
energy sources the volumetric and 
gravimetric energy densities of today’s 
battery systems needs to increase. This 
is being realized through innovations at 
the both the pack and cell level along 
with an optimized integration of the 
battery system into a standardized 
container format.

This, Kostos explained, is a prime 
consideration in swappable battery packs 
for vessels as increased volumetric and 
gravimetric energy density is particularly 
important for mobile applications. 
Not only must they provide sufficient 

performance for a ship in operation, 
but they must also be in a standardised 
offering that don’t take up much space 
and can be easily swapped. 

There are dramatic developments under 
way, some of which will be made easier and 
cheaper by new additive manufacturing 
technology, or 3D printing, as it is often 
known. Kostos highlighted that the battery’s 
electrode which, with current technology, is 
built using a slurry coating process.

Latest research, however, using novel 
3D printing technology is achieving 20% 
thicker electrodes when compared to 
conventional manufacturing techniques. 
This approach enables higher energy, 
flexibility, and reduced cost. 

Current Direct BATTERIES

Current Direct 
participants

Aviloo, Austria – Battery 
Analytics and Data for EaaS 
platform

Blackstone Technology, 
Germany – Development of 
Optimised & Validated Battery 
Cells

EDP CNET, Portugal – 
Exploitation, Communication & 
Dissemination Activities

Foreship, Finland – 
Requirements, Ship 
Applicability & Standardised 
Interfaces

Kotug, Netherlands – 
Vessel Integration & Pilot 
Demonstration

Lloyd's Register, UK – 
Certification, Standardisation 
and Risk Management

Rhoe, Greece – EaaS Platform 
Development

Spear Power Systems, 
Belgium – Technical Project 
Management, Battery System 
Design

Umicore, Belgium – Recycling 
& Second-Life Applications

University of Hasselt, Belgium 
– Cell Technology Research

Vito, Belgium – Development 
of Smart Cell Supervisor 
Battery Management System

University of Brussels, 
Belgium – Composite Materials 
Research

Wartsila, Norway – System 
Integration Activities on Vessel 
& Onshore Infrastructure

For more information about 
Current Direct, please visit: 
www.currentdirect.eu

The Current Direct project 
is funded by the European 
Union’s Horizon 2020 
research and innovation 
programme under grant 
agreement number 963603.

Additional savings from 3D printing could 
well mean that the entire production 
process could be 60-70% less energy 
intensive. This, combined with labour and 
space savings, has been estimated to yield 
significant savings in production costs.

Safer, smaller, stronger … 

LR’s Duffy noted that from an assurance 
point of view, these developments are 
attractive, if challenging. “Our aim, 
within Current Direct, is to develop safety 
certification approaches that suit the 
concept so that these can be proposed to 
the maritime industry with appropriate 
justifications.”

The 3D printing cell manufacturing process 
can be readily adapted to accommodate 
future battery technologies as they are 
commercialised. By way of example, Duffy 
referred to solid-state electrolytes are that 
are being researched elsewhere. These are 
inherently safer than liquid electrolytes 
because there is a reduced risk of short 
circuits developing between electrodes. 
Cells based on that technology, combined 
with careful design of module assembly 
and type testing, can significantly reduce 
the risk of thermal runaway occurring in 
lithium battery systems.

And tomorrow’s batteries will be smaller, 
more powerful, and faster to charge, he 
noted, potentially opening up a wider range 
of applications. The Current Direct partners 
are aiming to triple the energy available in 
a conventional 20-foot battery container 
from one megawatt hour to three. So two of 
these battery packs would provide up to six 
hours of energy for an inland waterway craft 
consuming 1,000 kilowatts per hour.

Sustainability is another issue, Duffy 
emphasised. Lower density electrode 
structures could well use less of the 
world’s rare metals than existing ones – a 
key consideration as the world’s energy 
systems adopt energy storage as a system 
component.

What really appeals, however, is the 
potential for what Duffy describes 
as improved battery lifecycle ‘route 
optimisation’ which hopes to transform 
the safety and security of battery packs 
with through-life, real-time condition 
monitoring. This digital capability is now 
possible by using ‘single cell supervisors’ 

within the cell that can track battery 
condition and communicate directly with 
the master board through the existing 
power bus. On inland waterways, coastal 
routes, and workboats in rivers and 
harbours, both Duffy and Kostos believe 
that swappable energy packs have the 
potential to transform operations. 

The digital monitoring capability would 
mean that service corridors could be 
established to provide charged containers 
where they are needed. Access to the 
battery pack containers would no longer 
be necessary, making more space for 
energy storage, while crew would receive 
information on the status and available 
supply of ships’ power but would not be 
required to carry out maintenance.

They would, of course, still oversee the 
integrity of shipboard battery connections 
but the condition of the batteries 
themselves would be managed remotely as 
part of ‘Energy as a Service’. Meanwhile, the 
condition of batteries requiring attention 
or replacement would be evident to remote 
engineers capable of ensuring that ships’ 
energy systems remains dependable at 
all times.

Ultimately, this quantum leap in battery 
technology could result in a range of 
power sources on board a ship in which 
swappable batteries could provide a 
core component. Through a power grid, 
renewable energies from fuel cells, wind, 
sun, and shore power, for example – could 
feed into a hybrid electrical power system 
to cover energy requirements for cargo 
handling, hotel loads, and the peaks and 
troughs of varying propulsion loads in 
routine operations. Current Direct aims to 
tackle this challenge through innovations 
at all levels while building a novel Energy 
as a Service ecosystem to accommodate 
today’s and tomorrow’s technologies to 
facilitate electrification.

Duffy was keen to highlight the scale of 
the assurance challenge when essential 
services are not a permanent part of 
the ship. The end result could well be 
transformational, he concluded, but safety, 
sustainability and security will remain the 
top priorities for LR in its Current Direct 
project participation and beyond. 

For more information, please contact  
info@currentdirect.eu
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TANKERS 2022 outlook

Tanker market sails 
into 2022 headwinds. 
Tough times ahead as Omicron delivers 
another blow to the sector’s recovery.

The swift reintroduction of international 
travel bans to stem the spread of 
the Omicron variant of COVID-19 
has derailed the already faltering 
turnaround in rates and earnings for the 
global tanker market.

In November it looked like a cold winter 
and rising international air travel in the 
New Year would lead a long-anticipated 
recovery. Now, a new coronavirus variant 
that first emerged in South Africa in the 
final weeks of 2021 injects fresh doubt.

Eleven of the world’s largest listed 
tanker companies reported collective 
losses exceeding $400m over the July-
through-September period, after spot 
rates averaged the lowest in nearly three 
decades. Total losses for the first nine 
months of 2021 surpassed $1bn.

The global pandemic shrank demand 
for oil and refined products – especially 
transport fuels – curbing crude production 
and building inventories that reduced 
seaborne export flows. Spot rates for most 

of the tanker fleet have been at or below 
operating expenses for most of the last 
15 months.

Earnings for the global fleet of some 15,000 
tankers over 10,000 dwt that ship crude, 
refined products and chemicals gained over 
November, returning many shipowners 
briefly into the black during one of the 
seasonally strongest periods of the year. 
Rises halted on the Omicron news.

Oil prices plunged 20% in one day on 
fears the latest COVID-19 variant will 
weaken demand, and by extension, 
volumes of crude and refined products 
for shipment. 

The silver lining to lower crude costs is that 
it may trigger further buying from China, 
benefiting larger tankers. In the last half of 
2021, the world’s largest importer slashed 
shipments and relied on stocks as prices 
reached seven-year highs. July-through-
September crude imports into Chinese were 
13.8% down on the prior-year period, Joint 
Organisation Data Initiative data show.

The Delta variant was already responsible 
for sluggish global jet fuel demand which 
lagged the recovery seen in other transport 
fuels, which together comprise some 62% 
of oil consumption. The International 
Energy Agency downgraded its forecasts for 
jet fuel and kerosene prior in its November 
monthly report and noted demand will still 
be 20% below pre-coronavirus levels by the 
end of 2022. 

The Omicron variant will shave some of the 
3.5m bpd of demand growth that the IEA 
had originally forecast. Even unchanged, 
the total 99.6m bpd figure is still some 
300,000 bpd below pre-pandemic levels. 
The oil price trajectory, the pace at which 
OPEC return further crude production to 
the market, refinery margins and Iran’s 
nuclear talks will also weigh on crude and 
refined volumes available for shipment.

The fleet-to-orderbook ratio might be 
at a record low and scrapping of older 
tankers is accelerating, but new deliveries 
of tankers will weigh on rates. Some 340 
crude, product, and chemical tankers 

2022 outlook TANKERS

above 10,000 dwt are scheduled to be 
added to the existing fleet of 14,485 
tankers, according to data compiled 
by the consulting division of Lloyd’s 
List Intelligence.

About a third of 2022 deliveries are crude 
tankers of 60,000 dwt or above. This 
suggests that while the fleet-to-orderbook 
is low, the supply of larger tankers is going 
to rise at the same time as crude demand 
expands, at least offsetting some of the 
anticipated gains.

EEXI impacts

An estimated 75% of the global tanker 
fleet will need to sail at slower speeds 
or apply another form of carbon 
dioxide emissions abatement to meet 
global regulations and metrics that 
begin in 2023, according to analysis 
from London shipbroker, Simpson 
Spence & Young.

The IMO agreed these new targets in June 
2021. The technical measures in contained 

in an Energy Efficiency Index for Existing 
Ships, known as EEXI. The EEXI is based 
on but is different to a similar newbuilding 
design index that was introduced in 2013 
and calculates carbon emissions based 
on service speed, design speed and 
deadweight tonnage.

Non-compliance will most likely see 
shipowners sailing at a slower speed 
to lower emissions, known as ‘engine 

power limitations’ or EPL. The 25% of 
tankers that don’t comply will need to be 
assessed by class societies, the shipbroker 
said in its mid-year review published 
in August, creating a “substantial 
logistical challenge”.

EEXI compliance is recorded on the vessel’s 
air pollution certification (IAPP) and needs 
to be in place from the first survey after 
1 November 2022.

Manage your EEXI complexity and risk with LR.

LR can provide full and in-depth calculations of your fleet’s attained EEXIs, 
working as your trusted partner to determine your current compliance status. 
We can calculate improvement measures, compile the technical file for 
submission, and help you manage risk, to ensure compliance by 1 November 
2022 when EEXI enters into force. You can also use our EEXI calculator to get 
an indicative view of whether your vessels comply with the latest regulation.

Find out more at www.lr.org/eexi

http://www.lr.org/eexi
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TANKERS Stylianos Dimouleas

Being a newcomer in any sector is never 
easy but it can be particularly complex 
in the maritime industry, where long-
established relationships and hard-
earned reputations dominate business 
activity. To join a brand-new company 
in Greece, a country that many consider 
the home of global shipping, and having 
to recruit alongside leading shipowners, 
clearly requires building a culture that 
will attract and retain talent.

Someone who knows what this involves 
is Stylianos Dimouleas, the CEO of Almi. 
Having spent 16 years onboard tankers 
before coming onshore, and subsequently 
acquiring significant managerial 
experience on safety, marine and quality 
assurance, Captain Dimouleas was the 
man charged with setting up Almi’s human 
resources operations from scratch in 2010.

It was, he tells Horizons, an opportunity 
to develop an entity with a “robust” HR 
structure in an industry where HR process 
can be an afterthought or is seen as ‘a 
nice to have’ rather than an essential, 
particularly among the smaller operators.

“On joining Almi as HR manager, my 
main task was to lead the company’s 
expansion plan, which was huge at 
the time. During those early years, this 
involved finding the right people for our 
newbuilding project, that is, recruiting 
around 500 seafarers and nearly tripling 
the company's head office team. We 
were a new company that nobody had 
heard about in a very demanding market, 
and we were bringing in people from 
different companies, differing cultures, 
people with different backgrounds and 
expectations,” he says.

To rise to this challenge, the leadership 
team agreed that they needed two things 
– to gain the trust of customers and to 
focus on the people. This required strategic 
planning, which, for Captain Dimouleas, 
involved coupling his vast seagoing 
experience and post graduate education 
to design an innovative programme where 
people joining Almi were invested in its 
corporate culture and felt empowered to 
shape the company’s development.

This kicked off a massive exercise where 
Captain Dimouleas collected insights from 
across the business, from able seamen 
right up to masters and the team in 
headquarters, about their expectations, 
values, proposed career paths and views 
on how things could or should be done.

“Gathering the material took about a year 
to complete; we wanted feedback from 
everyone. We wanted to understand what 
honesty, transparency and quality meant 
to the team and how these values could 
translate into behaviours. This information 
enabled the creation of a charter – Almi’s 
charter of the values and the behaviours 
that we all follow now, has been derived 
from everyone’s ideas.”

The focus on improving business 
performance through developing and 
leading our people was a core strategic 
decision of the time and is one that has 
paid off, he says. Early on, Almi adopted 
Investor in People Standard principles 
and recognition, back in 2011; it is one 
of the few tanker operators worldwide 
to achieve this. The desire to put people 
first continues to deliver benefits, as in 
2020 Almi achieved Gold accreditation. 
This year the company was in the list of 

People
first.
Almi Tankers CEO 
Stylianos Dimouleas 
reflects on developing 
a corporate culture 
from scratch and how 
values can translate 
into behaviours.

Words: Nicola Good

the 10 nominees for the Gold Overseas 
Employer of the Year in Investor in People.

“The prize went to the Ministry of State 
for Federal National Council Affairs of the 
United Arab Emirates. We faced significant 
competition and we're very proud that we 
were nominated.” 

Captain Dimouleas added that Almi was 
among a very select group that were invited 
to offer feedback to one of the biggest oil 
majors while they developed the TMSA 
Human Element chapter proposal to OCIMF.

Captain Dimouleas’ ability to lead people 
has clearly been recognised as he has risen 
through the ranks at Almi from HR manager 
to CEO, but how does the company, which 
controls around 2.9million dwt, detect and 
unlock leadership in others?

“For me, leadership is a relationship. It’s 
about spending time with others without 
being the one with all the answers. It’s about 
listening to personal stories, gaining trust, 
and not always having to be the authority, 
especially when it comes to complex 
problems. It’s about understanding what 
fires people up and how this influences their 
behaviour,” he tells Horizons. 

Leadership can exist at any level within an 
organisation and with any size of business, 
Captain Dimouleas adds. “We are a small-
size company and due to our commitment 
to continual improvement, we have stelar 
performance records and we achieved long-
lasting partnerships with the most reputable 
clients and stakeholders in the industry. 
Leadership is when you influence with your 
stance on achieving a shared goal– you 
make people want to be better, you inspire 

them, you intervene when you can help 
them be more efficient or when you can 
prevent them from doing something unsafe.

When it comes to maritime safety, the role 
of the human element is always closely 
watched but the focus shouldn’t be directed 
solely to situations where accidents trigger 
the need to deliver improvements to welfare 
and wellbeing. We move forward only when 
we always care about the people. 

It’s all about human capital, says Captain 
Dimouleas, pointing to the commitment, 

contribution and fortitude of those 
who serve at sea and how this has been 
fundamental to keeping supply chains open 
during the COVID-19 pandemic. 

“We all need to feel valued and be praised. 
And when you involve people in strategic 
decision making, you give them ownership 
and enable them to create an environment 
where they can make decisions, with room 
for mistakes. This builds an environment 
that is more productive and more 
enjoyable. Most importantly, it secures the 
foundations for growth and innovation.”

Stylianos Dimouleas TANKERS

For me, leadership is a relationship. It’s 
about spending time with others without 
being the one with all the answers.

Stylianos Dimouleas
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BALLAST WATER Five years on

Shipowners must act 
on ballast water as 
installation peak looms. 
Sahan Abeysekara discusses the current operational issues 
with ballast water treatment systems and takes a detailed 
look at upcoming commissioning testing requirements. 

from their second IOPP renewal survey 
date and start planning what type of 
treatment system they need based on their 
operational requirements.

The COVID-19 pandemic has also affected 
the implementation schedule due to the 
supply chain disruption affecting system 
components, microchips and support parts 
like piping, cables, etc. Some ballast water 
treatment system manufacturers have 
experienced difficulties sourcing the required 
components to produce the systems and 
have been forced to move in to just-in-time 
production, meaning shipowners must order 
ballast water treatment systems in advance. 

Operational issues

One of the major issues highlighted by 
shipowners is that their ballast water 
treatment system cannot be used in certain 
weather conditions or ports due to high 
sediment load. There have been several 
submissions to MEPC/PPR IMO sub-
committees regarding this issue.

This has led to shipowners taking water 
in port without treatment, bypassing 

the system and then exchanging at 
sea before they visit the next port. As 
a result of this, we have recently seen 
a number of manufacturers produce 
filter-less ballast water treatment systems 
– essentially a modified version of their 
existing chemical injection and electro-
chlorination type systems. A number of 
filter-less systems have now been type 
approved and to help shipowners address 
this issue, LR continues to work with 
several manufacturers to type approve 
their filter-less systems. LR also working 
with manufacturers to type approve their 
third and fourth generation ballast water 
treatment systems.

Shipowners that are yet to install a ballast 
water treatment system may now be at 
an advantage, as the increased number 
of choices may help alleviate some of the 
issues experienced by early adopters. 

Regulatory requirements

Shipowners also need to consider the 
specific requirements of their flag of 
choice. With a lot of flag Administrations 
becoming a signatory to the BWM 

Although it’s been over four years since 
the Ballast Water Management (BWM) 
Convention entered into force, it’s 
anticipated that the peak installation 
period for ballast water treatment 
systems will be from now until 2024. 
This is due to the compliance schedule 
being based on a vessel’s second 
International Oil Pollution Prevention 
(IOPP) renewal survey. Additionally, 
ships that are not issued with IOPP 
certificates (less than 400 GT), but have 
to comply with the BWM convention, 
also have to comply by 2024.

Installing a treatment system is the most 
common way of complying with the D-2 
Ballast Water Performance Standard but 
meeting the demand of the number of 
ships that still need to install systems is 
going to be a considerable challenge for 
the industry. The full installation process, 
from planning to installation to receiving a 
compliance certificate, can take months. 

There are a number of factors that need 
to be considered when retrofitting a 
treatment system on an existing ship. 
Shipowners should work backwards 

Sahan Abeysekara 
Principal Specialist and Technical Authority for 
Ballast Water Management, Lloyd’s Register. 

Commissioning testing requirements explained.

Commissioning testing is a mandatory requirement that forms part of the 
installation and commissioning survey of ballast water treatment systems, 
prior to certification. The requirement will enter into force on 1 June 
2022. There are already certain flag Administrations that are mandating 
commissioning testing, but from June it will be a requirement for all ships.

Firstly, commissioning testing shouldn’t be confused with commissioning of the 
ballast water treatment system. Installation and commissioning of the system 
as well as commissioning testing are all part of the initial survey, which must be 
completed in accordance with class and statutory requirements. The resulting 
commissioning testing report is a requirement for a completion of successful 
survey and issuance of International Ballast Water Management Certificate.

Secondly, commissioning testing consists of two parts. One is the sampling 
and analysis of ballast water. The other part is assessing the self-monitoring 
parameters work as intended. The intention of the commissioning testing is 
not to retest the ballast water treatment system (as it is already type approved), 
but to ensure that the ballast water management system has been installed 
correctly and commissioned to meet the required performance standards.

Thirdly, there are certain requirements as per IMO Circ.70/Rev.1 as to how 
commissioning testing needs to be carried out. One very important point to 
note is that the commissioning testing needs to be conducted independently 
from the ballast water treatment system manufacturer and suppliers to 
avoid conflict of interest. So the question for shipowners is, who can do the 
commissioning testing?

For LR-classed ships the commissioning testing must be conducted by an 
approved service provider only (as of 1 June 2022). As part of the LR approved 
service provider scheme, LR audits the company through the review of their 
commissioning testing experience, knowledge and operational procedures to 
ensure they are fit for purpose. However, it is the shipowner’s responsibility 
to assess if the service provider has a conflict of interest with the ballast water 
treatment system manufacturer or installer.

Some ballast water treatment system manufacturers or yard/engineering 
companies offer turnkey solutions that include installation, and possibly even 
commissioning testing, as a complete package, but the commissioning testing 
must be carried out by an independent party. As part of the commercial 
contract, it may be paid for by the manufacturer/supplier, which is permitted 
as long as the commissioning testing is a completely independent process 
conducted by a different entity/supplier. 

Download LR's Guidance Notes on Ballast Water Management System 
Commissioning Testing

Five years on BALLAST WATER

Convention, we are seeing more and 
more flags implementing their own 
local regulations. For example, a ballast 
water treatment system installed on 
a UK or Canadian flagged vessel must 
have a type approval issued by the flag 
itself. This additional process can take 
several days to weeks, and this is just one 
possible requirement, there may be more 
to consider. 

LR can assist with the approval process 
through issuing a type approval on behalf 
of the Maritime and Coastguard Agency 
(UK flag) or Transport Canada (Canadian 
flag) for example, and on behalf of many 
other Administrations if required. LR can 
also assess existing ballast water treatment 
system type approvals and review relevant 
data to issue a subsequent type approval 
on behalf of the respective flag. 

Despite the industry being aware of the 
compliance deadline for years, there are 
still some shipowners who are yet to act. 
Effective planning needs to be the priority 
with the compliance deadline looming 
and the industry on the brink of a peak 
installation period. 
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https://www.lr.org/en/ballast-water-management-system-commissioning-testing
https://www.lr.org/en/ballast-water-management-system-commissioning-testing
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MARITIME PERFORMANCE SERVICES GreenSteam

Improving efficiency 
through machine learning. 
LR’s recent acquisition will help maritime optimise 
operational efficiency and vessel performance.

Some may view digitalisation as 
disruptive, but the technology and 
more importantly, the data it brings 
with it, provides opportunity. Yet, there 
are caveats. Maritime is fragmented 
with many companies developing 
solutions and then trying to find the 
problem, instead of solving the problem 
directly. We now have a jigsaw puzzle 
of niche solutions that don’t quite hit 
the mark. This has left the industry 
losing trust in tech promises and more 
specifically, digital solutions. 

A collective effort is needed to equip 
maritime with the data it needs to tackle 
future challenges and make better 
decisions. Moving away from the silos 
we have today, LR aims to aggregate 
siloed data sources and use analytics to 
provide insights and outcomes to clients 
that will reduce their overall operational 
expenditures and maintain their 
competitive advantage. 

To support this journey, LR acquired 
GreenSteam, a marine data company 
specialising in improving vessel efficiency 
through machine learning. The new 
business will be integrated within LR’s 
i4 Insight (‘Integrated Information . . . 
Intelligent Insight’) digital platform, part 
of the group’s Maritime Performance 
Services Division. This is all part of 
LR’s growth strategy aiming to give 
shipowners, operators and charterers the 
best possible view of vessel performance 
and fuel consumption across their fleets.

GreenSteam was founded almost 15 
years ago by a group of three Faroe 
Islanders from the Technical University 
of Denmark (DTU), two of whom are still 
with the company – Daniel Jacobsen, 
Chief Scientific Officer and Jóan Petur 

Petersen, Analytics and R&D Head of 
machine learning. 

“I think the cultural fit looks really good,” 
CEO Simon Whitford told Horizons. “We’ve 
received a really warm welcome from 
everyone at i4 Insight and LR. And when it 
comes to current and potential customers,” 
he continued, “we’ve been really surprised 
at how good a reception there’s been now 
that we’ve got the full i4 suite of services to 
offer compared to what in hindsight seems 
like quite a niche ‘point solution’ when we 
were on our own.”

GreenSteam’s founding vision was of 
bringing Machine Learning to the difficult 
task of decoding all of the impacts that 
external factors – such as weather, 
temperature/density of the seas, current 
etc. – can have on a conventional vessel, 
Whitford explained, as well as operational 
factors – like type of fuel, engine, choice 
of operating speed – and how they 
collectively combine to determine the 
amount of fuel needed to get the vessel 
from A to B.

“That adds up to approximately 15-plus 
variables you’re trying to understand in 
order to optimise something that before 
GreenSteam and Machine Learning came 
along was almost impossible to solve,” 
he opined. “But if you can understand 
how those factors conspire, then you 
can also control what you understand 
and obviously minimise your fuel 
consumption. And if you can do that, you 
have the opportunity to operate your 
vessel more efficiently and ‘steam green’.”

After all, “every tonne of marine fuel 
generates more than three tonnes of 
carbon dioxide emissions,” the Greensteam 
CEO pointed out. 

That vision of having “a machine 
learning model for vessel performance 
at the heart of everything” hasn’t 
really changed over years, he 
continued, since in many ways 
GreenSteam was ‘ahead of the curve’ 
– except that in recent times “we’ve 
developed models that are super-
applicable to short-term chartered-in 
vessels that can use the machine 
learning technology.

GreenSteam MARITIME PERFORMANCE SERVICES 

“What has changed is the tools that hang 
off that capability, and they go in two 
directions. Both looking backwards as 
analytical tools so we can now itemise all 
the components that make up a vessel’s 
emissions – such as the effect of wind, 
waves, fouling on the hull. And secondly, 
looking forward, we can use the models 
as vessel-specific prediction engines to 
then combine with weather forecasts and 
plan the future routes and operations 
of vessels in a way that keeps the cargo 
owners – the people whose freight our 
customers’ vessels carry – happy while 
minimising the environmental impact.”

“In terms of the current customer base, 
all i4 customers can be enriched by 
GreenSteam’s Machine Learning expertise 
across their fleets,” Whitford said. “All the 
information that i4 has really helps in a 
new objective that we have got to create 
Day One models. These are the ability to 
create a machine learning model that is 
better than anything else available and 
for a vessel, you haven’t collected data 
from yet.

“For example, if I’m thinking of chartering 
a vessel, I want a view from i4 Insight as 
to how that vessel is going to perform, 
and that’s where we’re heading now. 
What powers that is the vast amount 
of data that i4 Insight and LR have – we 
can learn from all the information that 
we didn’t have access to before. It’s like 
getting the keys to the library!”

The company has also developed a 
product called GreenSteam's Capture 
service that Whitford believes can be of 
real importance not only to i4 Insight but 
potentially to LR as well. This is a handheld 
smartphone or tablet Optical Character 
Recognition (OCR) based data acquisition 
app that “you can take onboard, or 
download from Google PlayStore, and 
then immediately start sending auditable, 
verified time/date-stamped data from any 
meter on the vessel.

“We’ve shown that doubles the accuracy 
of modeling  compared to using data 
from traditional manual noon reports 
that ships send in,” Whitford added.

In terms of the 
current customer 
base, all i4 
customers can 
be enriched by 
GreenSteam’s 
Machine Learning 
expertise across 
their fleets.

Simon Whitford
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SAFETY Safetytech Accelerator

Technology for 
seafarer mental welfare. 
Six solutions for monitoring mental wellbeing.

Scoutbase works by soliciting direct 
feedback from seafarers to a set of 
questions about wellbeing and safety, 
which can either be integrated through the 
crew Wi-Fi or as pop-ups on a seafarer’s 
personal device. In this way some 400 
data points can be collected per vessel per 
month, it was explained, with an average 
engagement rate of around 80%. Data 
can then be analysed and visualised on 
a dashboard by shoreside management 
for care teams to act upon. It is also 
possible to use Scoutbase to track the 
implementation of resulting initiatives and 
their effectiveness.

Sensing Feeling is a smart system of 
visual analytics that uses CCTV cameras 
to observe behavioural patterns and then 
analyse them using Machine Learning. It can 
generate hourly stress and fatigue indices 
for individuals during trial scenarios, and 
monitor individuals’ performance in high-
risk scenarios, such as bridge procedures 
during watch handovers, activities involving 
the wearing of PPE equipment and in the 
machinery room, as well as providing 
surveillance of workflow patterns, any 
onboard accidents or falls and incursions by 
unauthorised personnel. 

Care4C aims to improve the health and 
wellbeing of seagoing crews, thereby 
maximising performance and minimising 
accidents. It does this by focusing in 
on fatigue management and stress, as 
indicated by seafarers’ sleep patterns 
and heart rates. Wristband sensors send 
data via a low-energy Bluetooth link to a 
tablet in the messroom for recording and 
subsequent display on a dashboard for 
analysis by a shoreside team or the ship’s 
captain. In this way measures such as 
‘sleep banking’ or ‘repaying sleep debt’ 
can be practised and the ‘disconnect 
gap’ bridged between shore and ship, 
says Care4C.

The innovative ways that technology 
can be used to assess the mental 
wellbeing of seafarers was the subject 
of a webinar held the same week 
as World Mental Health Day in mid-
October last year.

Organised by Safetytech Accelerator, 
the non-profit body set up by LR and 
LR Foundation to help foster innovative 
digital solutions to address safety and 
risk, the event featured a technology 
showcase where six different technology 
providers pitched their solutions for 
monitoring mental wellbeing to a panel 
of representatives from leading shipping 
bodies involved with seafarer welfare.

“We want this to be not just an event 
but a call to action,” said Maurizio 
Pilu, Managing Director of Safetytech 
Accelerator, in his introduction.

Keynote presenter Manit Chander, CEO 
of data analytics firm HiLo Maritime Risk 
Management, began by confirming that 
the negativity surrounding the pandemic 
had badly impacted seafarers, with 
2 out of 3 of those worst affected not 
realising they needed help and only 1 
in 6 actually seeking it. Stress-inducing 
factors aboard ship such as loneliness, 
limited free time, hard physical work 
and a ‘macho’ culture where feelings are 
suppressed all exert a ‘pressure cooker’ 
effect on seafarers, he said, which data 
can help with by identifying instances 
when seafarers need help and then by 
helping them access the tools they need 
in a non-intrusive way.

Then followed the Technology 
Showcase, moderated by Steve 
Price, Safetytech Accelerator Head of 
Partnerships, where a series of tech 
companies each outlined their different 
approaches and solutions as follows: 

Seafarers value 
face-to-face 
interaction.

Ben Bailey

Safetytech Accelerator SAFETY

BlueSkeye AI is a spinoff from research 
carried out at the University of Nottingham 
which uses what it calls ethical Artificial 
Intelligence (AI) for the detection of 
medically relevant expressive behaviour, 
using face and voice sensing technology to 
detect conditions that could be linked to 
wellbeing problems. As yet untried in the 
maritime sphere, it is currently applied to 
improve wellbeing and patient outcomes 
in difficult pre-maternity situations in 
hospitals but importantly it is not a mental 
health diagnostic tool, point out its 
backers, but can be used to trigger alerts 
to employers when ‘just-in-time’ mental 
health support and intervention might 
be needed.

Litha Group is a UK-based start-up 
specialising in psychotherapy and 
conversational AI that uses a chatbot 
to encourage individuals to share 
their innermost feelings, including 
problems such as stress, depression or 
alcoholism. Described as a ‘personal AI 
psychotherapist’, the system can be used 
to track how people’s moods vary over 
time and hence any degradation of their 
psychological state.

Senseye is a start-up based in Austin, Texas 
whose technology examines the iris in 
the eye to detect muscle movements that 
connect directly to the brain and cognitive 
states. Originally developed for use by 
the defence industry to assess fitness for 
duty, the system can be used to detect, 
for example, dangerous levels of fatigue, 
intoxication or maladaptive signals of 
stress, says its advocates. Marine users 
might include not only seafarers but also 
dock workers and equipment operators. 

A panel discussion followed, featuring 
Johan Smith, Project Manager at the Sailors’ 
Society; Colin Payne, CEO of the Nautical 
Institute Foundation; Ben Bailey, Director of 
Advocacy & Regional Engagement for The 
Mission to Seafarers; Richard Ballantyne, 
CEO of the British Ports Association; and Neil 
Dulling, HSE Manager at MOL LNG Transport 
(Europe). While all could see potential in the 
various systems, and expressed fascination 
over some of the technology involved, 
reservations were expressed as well.

Bailey, for example, noted that “seafarers 
value face-to-face interaction” with 
technology solutions “good, if only as an 

interim measure until they get to port.” The 
maritime industry also “still has a long way 
to go in investing in onboard connectivity,” 
he added.

Dunning agreed over the importance of 
the human element, commenting on the 
“lost sense of community” aboard ships 
in recent years and the need for captains 
to be ‘leaders’ onboard not paper-pushing 
bureaucrats. 

Smith, author of Sailors’ Society’s 
pioneering Wellness at Sea coaching 
programme, raised concerns over eventual 
use of the data collected, the possible 
drawing up of mental health ‘blacklists’ 
by employers, and seafarer resistance to 
being watched ‘Big Brother style’. Different 
cultural backgrounds also needed to be 
taken into consideration, he pointed out.

Safetytech Accelerator’s Pilu brought 
proceedings to a close by inviting “anyone 
who wished to contribute to the work 
we’re doing towards solving mental 
health challenges using technology” to 
make contact, repeating his call to action 
“perhaps to innovate more in this space.”
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PEOPLE Advisory board Advisory board PEOPLE

Last October, LR's Advisory Board 
met in-person for the first time 
since the start of the COVID-19 
pandemic. The board, which is 
non-statutory and voluntary, is 
charged with advancing LR’s mission 
of ‘working together for a safer 
world,’ and to further challenge the 
company’s organisation direction 
and contribution to the wider 
maritime industry. 

As a committee, the LR Advisory 
Board seeks to utilise the collective 
experience of different board members 
to help steer the direction of the LR 
business. Board members represent key 
areas of maritime as well as geopolitics, 
technology, sustainability and digital. 

The Advisory Board is chaired by 
Thomas Thune Andersen, LR Chairman 
and spearheaded by Nick Brown, LR 
CEO. Professor Richard Clegg, Chief 
Executive of LR Foundation is also on 
the board. 

This is the first meeting of the Advisory 
Board since Nick Brown took the helm 
in January 2021 and follows the June 
2021 divestment of LR’s Business 
Assurance and Inspection Services 
division, in which LR outlined its growth 
strategy to become the go-to partner 

and advisor to the maritime industry 
and broader ocean economy. 

Board members from LR include Philippa 
Charlton, Chief Marketing Officer, 

Suzanne Johnson, Head of Sustainability 
and Senior Advisor to United Nations 
Global Compact's Sustainable Ocean 
initiative, and Nial McCollam, Chief 
Technology Officer.

LR Advisory Board meets for the 
first time in-person since COVID-19. 
Industry leaders congregate at Fenchurch Street to advance 
LR’s mission of ‘working together for a safer world’. 

The advisory board

External board members in attendance include: 

• Jan Dieleman, President of Cargill Ocean Transportation

• Stephen Fewster, Global Head of ING’s Shipping Finance Group

• Patrizia Kern, Leader of Swiss Re's global marine business for 
Corporate Solutions

• Miriam Maes, Co-Chairman of The Energy Transition Forum

• Irene Ng, CEO of Dataswift Ltd and Professor at WMG, University 
of Warwick

• Daniel Ofer, CEO and Managing Director of Zodiac Maritime

• Barry Roche, Managing Director of Rosenblatt, City Law Firm 

• Kristian Teleki, Global Director of the Ocean Programme at WRI

Board members Yee Yang Chien, President / Group Chief Executive Officer of 
MISC Group, and Hege Skryseth, Executive Vice President of Kongsberg and 
CEO of Kongsberg Digital were unable to attend the inaugural Advisory Board 
meeting at Fenchurch Street, London, in October 2021. 

Each board member serves for a three-year term. 
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PEOPLE Caroline Firstbrook

We all know that first-day feeling – new 
names, new faces, familiar behaviours 
and many potential pitfalls as you 
are introduced to the room and those 
staring back size you up. Coming into a 
new work environment is never easy, 
especially as a leader seeking to make 
change, but there are three steps that 
can help navigate your way.

Firstly, think about the sequencing and 
choose carefully which initiatives to 
sponsor. I often use a 2x2 matrix to map 
opportunities, with effort on one axis 
and impact on another. The idea is to 
find opportunities early on that can have 
a significant impact with relatively little 
effort. These deliver early benefits, create 
momentum and increase the appetite for 
more difficult change down the road. 

Secondly, create the case for change. It’s 
helpful if you can find simple ways to 
demonstrate the benefits that will result 
if change is made. Make it highly relevant 
to those people who need to change. 
For example, early on at the law firm 
Clifford Chance, I was able to demonstrate 
significant benefits from faster time 

recording, and on that basis I received 
support for a global standard requiring 
all time to be recorded within two days of 
being worked. 

Finally, mobilise people. As the Chief 
Operating Officer at Clifford Chance, I 
have responsibility for the operational 
running, with teams from Finance, HR, IT, 
Business Development, Communications, 
and Facilities and Operations all reporting 
to me. From a global perspective, that’s 
around 3,000 people. I realised that if I 
could get them all focussed on a small 
number of initiatives, many of which 
required cross functional collaboration to 
be successful, that they could achieve an 
enormous amount. 

Traditionally, lawyers are known by some 
to be quite change-resistant and don’t 
always have the bandwidth to think about 
how the firm should be run; we want them 
to be focussed on delivering fantastic 
client service. By mobilising the business 
professionals, we were able to drive a 
significant amount of change, often in the 
background without needing to consult 
widely, and this has been very powerful.

Change as a
three-step process.
Switching work environments and leading 
a new group of people comes with both 
risk and opportunity. Getting the team 
behind your efforts is vital. LR Group 
board member Caroline Firstbrook shares 
some pointers for securing success. 

I realised that if  
I could get them  
all focussed on a  
small number of  
initiatives, many  
of which required 
cross functional 
collaboration to be 
successful, that they 
could achieve an 
enormous amount.

Caroline Firstbrook

Caroline Firstbrook PEOPLE

About Caroline

Awarded the Financial Times award for ‘Most Innovative Change Maker in a Law Firm', Caroline is 
the Chief Operating Officer of law firm Clifford Chance which she joined in 2015 – the same year 
she joined the LRG Board. Previous roles saw her leading the Strategy Practice for Europe, Latin 
America and Africa for Accenture, and much of her career has been spent in consultancy firms. 

Working in a law firm was a new experience and Caroline quickly realised that there were big 
differences in the approach to firm management, and opportunities arose to apply learning from 
Accenture to Clifford Chance, particularly in the area of commercial discipline. The result has 
been profit-growth of more than 60% in the six years that Caroline has been at Clifford Chance. 
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NEWS 

What’s happening  
in our world. 
The world doesn’t stand still and neither do we. Catch up on the 
latest developments at LR from our teams around the globe. 

Jurong Port joins the Castor Initiative.

The Castor Initiative – the multinational 
coalition consisting of LR, MISC Berhad 
(MISC), Samsung Heavy Industries 
(SHI), MAN Energy Solutions (MAN), 
the Maritime and Port Authority of 
Singapore (MPA) and Yara International 
ASA (Yara) welcomes a new partner – 
Jurong Port to the global partnership 
that is committed to make zero-emission 
shipping a reality.

This announcement follows another key 
project milestone in September 2021 when 
LR awarded Approval in Principle (AiP) to 
SHI for its ammonia fuel supply and fuel 
storage system. SHI had earlier received 
an AiP in September 2020 for its ammonia-
fuelled tanker design.

With Jurong Port, a provider of best-in-class 
multipurpose port services as the Castor 
Initiative’s latest partner, the multinational 
coalition will now have an even wider 
and diverse circle of maritime expertise 
to ensure and support the complete 
ecosystem required for their ammonia-
fuelled tanker to operate sustainably on 
water. True to its firm commitment to 
reduce total carbon footprint, Jurong Port 
is home to the world’s largest port-based 
solar power generation facility as well as 
the world’s first green berths.

Jurong Port Chief Executive Officer, Mr. 
Ooi Boon Hoe, said: "We are delighted to 
be part of The Castor Initiative, which is 
determined to take concrete steps to meet 
IMO 2050 targets through the development 
and deployment of ammonia-fuelled 
ships. As actions by the shipping industry 
in meeting the decarbonisation goals are 

gaining momentum, we recognise that 
there could be multiple pathways for future 
marine fuels. Being the operator of the 
busiest bunkering terminal in the world’s 
largest bunkering port today, Jurong Port 
is keen to facilitate the adoption of such 
future marine fuels, including ammonia, by 
providing suitable supporting bunkering 
infrastructure. We look forward to 
contributing to the success of The Castor 
Initiative and reinforcing Singapore as the 
world’s leading bunkering hub."

Nick Brown, LR CEO said: "The collective 
drive to decarbonise the maritime 
sector is gaining momentum and 
deep-sea zero-carbon vessels will 
be in operation by the middle of the 
decade. Collaboration among the Castor 
Initiative partners on an ammonia-
fuelled tanker continues apace and 
we are delighted that Jurong Port has 
joined our development project and will 
support our efforts to deliver technically 
viable and safe zero-emission shipping."

 NEWS

World first IECRE Renewable Energy 
Certification Body for marine energy.

LR has been accepted as the world’s 
first Renewable Energy Certification 
Body (RECB) for marine energy by 
the International Electrotechnical 
Commission’s Renewable Energy 
System, (IECRE), which operates 
the global conformity assessment 
system in the three electrically 
producing renewable energy sectors: 
solar photovoltaic (PV) energy, wind 
energy, and marine energy. 

With IECRE recognition as an RECB for 
the marine energy market, which refers 
to the energy harnessed from wave, 
tidal, river current or ocean thermal 
gradient sources, and the wind sector, 
LR is now able to certify complex hybrid 
renewable energy projects on behalf 
of the IECRE that involve multiple 
technologies, such as wind, wave and 
tidal. 

Through its RECB status, LR can conduct 
end-to-end certification activities 
for marine energy converters that 
seek compliance with the IEC 62600 
technical specification and operational 
documents published by the IECRE. 

Furthermore, LR can also support 
marine energy technology developers 
by providing independent assessment 
and certification, which uses IEC 
standards as its basis. 

Mark Darley, LR Marine & Offshore 
Director, said: “LR's new status as 
the world's first IECRE Renewable 
Energy Certification Body for 
Marine Energy is a testament to 
our strong capabilities across a 
range of technical disciplines and 

our commitment to safety in the 
renewable energy market. We look 
forward to working with new clients 
in the future, certifying marine 
energy or complex hybrid renewable 
energy projects in line with the 
IECRE scheme.” 

LR's Winston D'Souza received the 
IEC 1906 Award at the BSI Standards 
Awards in November, recognising his 
exceptional hard work, diligence and vital 
contributions to the marine renewables 
sector as convenor of the IECRE Marine 
Sector Working Group and for outstanding 
leadership working on the Technology 
Qualification.

This follows Winston's extensive work to 
achieve LR acceptance as the world's first 
IECRE Renewable Energy Certification 
Body for marine energy, as mentioned 
above. 
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LR Digital Twin approval for Samsung Heavy Industries.
LR has granted Digital Twin Ready 
Approval in Principle to Samsung 
Heavy Industries (SHI) for its Smart 
Ship Solution, SVESSEL® CBM and 
S-Fugas® (Samsung Fuel Gas) System, 
a key result of a Joint Development 
Project (JDP) formed last year. This is 
the first time SHI has been awarded 
classification society approval for a 
systems engineering approach for 
developing artificial intelligence-
enabled technology. 

As part of the project, SHI generated the 
digital twin concept and engineering 
approach for the condition-based 
maintenance of the rotating machinery in 
its Smart Ship Solution, SVESSEL® CBM and 
for the model-based engineering support 
and system monitoring of its LNG fuel gas 
supply system, S-Fugas®. 

As the only classification society involved 
in the project, LR’s role was to deliver 
assurance on the correctness, safety 
and performance of SHI’s digital twin 

technology. To do this, LR applied Digital 
Twin Ready, the first stage of its ShipRight 
Digital Compliance framework, to qualify 
SHI’s engineering, software engineering 
processes, development tools and subject 
matter experts. 

LR experts led by Joseph Morelos from 
LR’s Group Technology and Innovation 
team performed a developer capability 
assessment and evaluated SHI’s systems 

engineering approach, including its 
software engineering practices relevant to 
the development and sustainment of Digital 
Twins through-out their life cycle. This led to 
LR Approval in Principle being awarded. 

The AiP was awarded on 20 October 2021 
at Samsung Ship Model Basin in Korea, in 
the presence of Hyun-Jo Kim, Managing 
Director, SHI and Young-Doo Kim, North 
East Asia TSO Manager, LR. 

LR continues to support drive for sustainable finance.
Six of the world’s leading marine 
insurers, supported by a drafting 
committee which includes LR, have 
launched a ground-breaking initiative 
to provide transparency on carbon 
emissions and support the shipping 
industry’s green transition.

The Poseidon Principles for Marine 
Insurance are a framework to 
quantitively assess and disclose the 
climate alignment of marine insurers’ 
underwriting portfolios. This pioneering 
initiative makes marine insurance 
the first line of business to establish a 
sector-specific methodology to support 
the ambition of the Net-Zero Insurance 
Alliance (NZIA), where members commit 
to transitioning their underwriting 
portfolios to net-zero GHG emissions 
by 2050, consistent with a maximum 
temperature rise of 1.5°C above pre-
industrial levels by 2100, in order to 
contribute to the implementation of the 
COP21 Paris Agreement.

Founding Signatories include Swiss Re, 
Gard, Hellenic Hull Management, SCOR, 
Victor International, and Norwegian 
Hull Club. Founding members and 
the drafting committee supporting 
the Principles include LR, A.P Moller – 
Maersk, Cefor, EF Marine, Global Marine 
and Willis Towers Watson.

Nick Brown, LR CEO, said “Lloyd’s 
Register has been involved with the 
Poseidon Principles from the very 
beginning and we’re proud to provide 
independent expertise and advice to 

support the development of this new 
framework for marine insurance. This 
is a significant milestone for maritime 
– providing the marine insurance 
industry with a framework that will 
effectively support the acceleration of 
maritime decarbonisation.”

LR, the sole classification society to 
be part of the framework, supported 
the development and initial launch 
of Poseidon Principles in 2019. For 
further information visit www.
poseidonprinciples.org/insurance

LR Approval in Principle for SHI’s liquefied hydrogen carrier.
LR has granted Approval in Principle 
(AiP) to Samsung Heavy Industries 
(SHI) for its 160,000 CBM liquefied 
hydrogen carrier, a key result from 
a Joint Development Project (JDP) 
launched last year.

As part of the JDP, SHI developed 
the concept and basic design for the 
Hydrogen Cargo Containment System 
(Membrane Type) and 160K CBM 
liquefied hydrogen carrier concept 
design. LR reviewed the concept 
design to determine its suitability 
and risks in accordance with LR Rules 
and Regulations for the Classification 
of Ships.

Mark Darley, LR’s Marine and 
Offshore Director, commented: “LR 
continues to work with industry 
partners to make deep-sea zero-
carbon vessels a reality within 
this decade. We’re proud to award 
Approval in Principle to Samsung 
Heavy Industries for its 160,000 CBM 
liquefied hydrogen carrier. This 
demonstrates LR’s commitment 
to helping the industry to adopt 
safe, reliable and economic new 
technologies and processes and to 
leveraging the cargo opportunities 
of hydrogen economies and is part of 
our wider commitment to supporting 

the industry’s own energy transition 
with our ability to deliver risk-based 
certification across shipping’s 
potential energy mix, including for 
methanol, ammonia and hydrogen 
as fuel.”

The AiP was awarded on 21 October 
2021 during a presentation at SHI 
Pangyo R&D Centre in Korea, in the 
presence of Dong-Yeon Lee, Vice 
President at SHI and Young-Doo Kim, 
North East Asia TSO Manager at LR.

LR launches industry-first Artificial Intelligence Register.
LR has launched an Artificial 
Intelligence (AI) Register, a 
standardised digital register of LR 
certified AI providers and solutions, 
a first of its kind for the maritime 
industry.

AI technology, the engineered systems 
that have hardware and software 
elements that mimic human capacity 
for observing, understanding and 
decision-making, is continuing to grow 
in maritime with applications ranging 
from digital twins, virtual commissioning 
and autonomous navigation systems. To 
support this uptake in technology, LR’s AI 
Register has been developed to signpost 

proven and reliable AI technology to help 
maritime stakeholders benefit from the 
latest applications.

The AI Register will assist maritime 
stakeholders in finding appropriate 
providers and solutions for business 
challenges, minimising the risk and cost 
of investing in AI technology. AI providers 
can also use the Register to assess 
existing technology and solutions from 
the market.

Each AI solution entered into the LR AI 
Register will be categorised against their 
LR certification status, such as Digital 
Twin Ready, Digital Twin Approved, Digital 

Twin Commissioned and Digital Twin Live 
from LR’s ShipRight Digital Compliance 
framework. The AI Register will also 
provide details about what the specific 
solution offers, such as key business 
benefits, target applications, functions, 
and performance.

The AI providers currently listed 
in LR’s AI Register include Furuno, 
HAT Analytics, Korea Shipbuilding & 
Offshore Engineering (KSOE), Samsung 
Heavy Industries (SHI), Hyundai Heavy 
Industries (HHI) and ZhenDui Industrial 
Artificial Intelligence (ZDIAI).

LR’s AI Register can be accessed here.
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Hooked on additive manufacturing.
LR has certified Huisman’s four new 
350 metric tonne (mt) crane hooks 
produced by additive manufacturing, 
also known as 3D printing, in accordance 
with LR’s Guidance Notes for Additive 
Manufacturing. 

The hooks are approx. 170 by 130cm in 
size, almost nine times larger than the first 
Huisman 3D printed crane hook. They have 
a weight of 1,700kg each and a loading 
capacity of 350mt. Each hook consists of 
approx. 90 kilometres of feedstock wire. 

Huisman has been employing the 3D 
printing technique Directed Energy 
Deposition (DED) to produce mid-size to 
large components with high-grade tensile 
steel. An important benefit of using this 
technique for crane hooks is the significant 
reduction in delivery time at a cost that 
competes with forgings and castings, and a 
more consistent quality level. 

LR launched its goal-based additive 
manufacturing (AM) Guidance Notes in 2016, 
providing operators and manufacturers in 
the maritime industry added confidence 
in metallic equipment and components 
produced using AM. Revised in 2017, and 
further updated in 2020, LR’s certification 
framework offers a step-by-step approach 
that acts as a stabilising force for quality 

and safety. In addition to this, LR launched 
Guidance Notes for the Certification 
of Consumables for Wire-Arc Additive 

Manufacturing in November 2020, and 
more recently, Guidance Notes for Polymer 
Additive Manufacturing Certification.

LR and InterManager share new insights into 
the main causes of lifeboat accidents.

Working with InterManager, the 
international trade association for 
the ship management industry, LR 
has used its SafetyScanner machine 
learning technology to identify 
new, previously unseen insights 
surrounding lifeboat accidents, which 
will help improve lifeboat safety 
at sea.

Concerned about lifeboat safety and 
fatalities caused by lifeboat accidents, 
InterManager began gathering statistics 
several years ago, aiming to identify 
key risk factors. Having collated figures 
which date back to 1980, InterManager 

now has the largest maritime industry 
database of lifeboat accidents.

LR’s SafetyScanner, an artificial intelligence 
solution designed to read vast amounts of 
data and identify common themes, topics 
and phrases which carry a similarity, has 
examined the raw, aggregated data from 
InterManager’s lifeboat accident database. 
From this, LR experts have identified new 
insights into the main causes, hazards and 
trends surrounding lifeboat accidents. Main 
findings include:

• Human beings were not the primary 
cause of lifeboat accidents

• 23.8% of accidents were due to issues 
relating to equipment

• Most common mechanism issues 
included: release mechanism, davit, and 
wire/rope

• 1 in every 5 accidents involved the boat/
crew falling into the water

• 1 in every 13 accidents happened when 
the lifeboat was in the stowed position

LR SafetyScanner findings will be used 
by InterManager during its discussions 
with maritime industry regulators and 
the wider shipping industry, as the 
association works with them to help 
reduce risks and to prevent fatalities.

Serco Canada’s Atlas 120 Frigate Receives LR Approval in Principle.

LR signs Greek Diversity Charter.

Serco Canada Marine (Serco) has 
received Approval in Principle from 
LR for its Atlas 120 Frigate design. The 
vessel is a modern general-purpose 
surface combatant that spans 120 
metres in length. 

The Atlas 120 Light Frigate can 
accommodate almost all standard 
NATO missile munitions and the Hangar 
and Flight Deck have been sized to 
accommodate all NATO medium lift 
naval helicopters. The ship has a broad 
range of passive and active self-defence 
systems to protect the ship from all 
directions. While not modular, the 
design can be easily modified to the 
owner’s preference in combat capability, 
including the addition of a passive 
phased array radar and a towed array 
sonar to augment ASW.

The vessel was evaluated in accordance 
with LR’s Rules and Regulations for 

LR Greece has signed the Greek Diversity 
Charter, which lays the foundations for 
the promotion of social inclusion and 
equal opportunities in companies and 
organisations in the country.

By signing the Charter at a ceremony held 
at the offices of KEAN-Cell of Alternative 
Youth Activities, LR hopes to endorse 

the Classification of Naval Ships and 
with the International Naval Safety 
Association (INSA) Naval Ship Code.

“We are delighted to award Approval 
in Principle to Serco for its new 
Atlas 120 Frigate”, said Kevin 
Humphreys, LR Americas Marine and 
Offshore President. 

diversity and a sense of wellbeing across 
its organisation, incorporating into its 
daily operations practices of efficient 
inclusion of diverse employees with 
multifaceted benefits.

The Diversity Charter, an initiative of the 
European Commission for the Promotion 
of Diversity in Business, was established in 

“The application of LR’s Naval Ship Rules 
and INSA’s Naval Ship Code are industry 
benchmarks; receiving approval to these 
standards offers additional assurance that 
the ship design is fit for purpose and safe. 
We look forward to the success of the Atlas 
120 Frigate in filling niche operational roles 
that are becoming more important to navies 
around the world,” Humphreys concluded.

Greece in 2019. Its goal is to act as a means 
of commitment to the implementation 
of equal opportunities and diversity in 
every work environment in the region. 
The country became the 23rd country to 
sign the Charter and the Diversity Charter 
in Greece is operated by KEAN – Cell of 
Alternative Youth Activities. 

Theodosis Stamatellos, LR’s South Europe 
Marine & Offshore Regional Manager, 
said: “We are very proud and excited to 
join the Greek Diversity Charter, putting 
our 'together we are one LR' mission into 
practice. Embracing the uniqueness of 
our people and celebrating the sense of 
belonging is the key pathway towards the 
sustainable development of our company 
and industry.”

Rebecca Berry, LR’s Director of Culture, 
Diversity and Inclusion, added: “LR aims 
to be a beacon of diversity and inclusion 
in our industry where all our colleagues 
feel seen, heard and valued, and we’re 
delighted to be part of this important and 
progressive charter.”
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