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Low Carbon Pulse - Edition 45
GLOBAL DEVELOPMENTS IN PROGRESS TOWARDS NET-ZERO EMISSIONS

Welcome to Edition 45 of Low Carbon Pulse – sharing significant news on progress towards
net-zero greenhouse gas (GHG) emissions (NZE) for the period from Monday July 25, 2022
to Sunday July 31, 2022.
Click here for the First Compendium of Low Carbon Pulse (containing Editions 1 to 28,
covering the period from October 6, 2020 to October 5, 2021), here for the Second
Compendium of Low Carbon Pulse (containing Editions 29 to 38, covering the period from
October 7, 2021 to March 31, 2022), and here for the Third Compendium of Low Carbon
Pulse (containing Editions 39, 40 and 41 covering April, May and June, 2022).

Welcome to the weekly news-cycle Low Carbon Pulse:
During July 2022 we trialled a weekly news-cycle for Low Carbon Pulse. As regular readers of Low Carbon Pulse will
know, for April, May and June 2022 we trialled a monthly news-cycle, having previously used a two week news-cycle.
Both the monthly and two weekly news-cycles resulted in long publications, not ideal for those seeking a "quick-read".
It was hoped that the weekly news-cycle will provide the right balance / length, ideally between 8,000 and 10,000 words.

A week of passing and progress, and the personal:
• July 26, 2022:
- International Day for the Conservation of the Mangrove Ecosystem: As regular readers of Low Carbon Pulse
will know, the author has long included background on the role that mangrove forests and swamps play, and the
increased role that they can play, as a nature based solution to mitigate the impact of climate change (see Editions
31, 37 and 41 of Low Carbon Pulse). In 2015, the General Conference of UNESCO adopted July 26, 2022 as
the International Day for the Conservation of the Mangrove Ecosystem raising awareness of the importance of
mangroves as a "unique, special and vulnerable ecosystem". The Blue and Green Carbon Initiatives and
Biodiversity section of this Edition 45 of Low Carbon Pulse details the importance of the mangrove ecosystem.
- Passing of James Lovelock: One of the first books that sparked the consciousness of the author of Low Carbon
Pulse about the environment was James Lovelock's Gaia. On July 26, 2022, James Lovelock passed away on his
103rd birthday. In addition to authoring Gaia (laying the foundations of earth science), Mr Lovelock promoted global
awareness of ozone-depleting fluorocarbons, the dangers of pollution (including lead in motor spirit), having been
concerned about these (and other) matters since the 1960s, and advocated for nuclear power. Vale James Lovelock.
• On July 27, 2022 the State of New York released the Request for Proposals for its 2022 Offshore Wind
Solicitation, the third offshore wind solicitation (NY3) for a further 2 GW of off-shore wind capacity. NY3 is covered
in detail in the Wind round-up, on-shore and off-shore section of this Edition 45 of Low Carbon Pulse.
• On July 27, 2022, the Manchin-Schumer Act took shape, and breathed life back into the decarbonisation agenda
of the Biden Administration. If the Manchin-Schumer Act becomes law, it is estimated that it will provide a clear
pathway for the US to reduce its GHG emissions by 40% by 2030.
• On July 31, 2022, the death of Bill Russell was reported. For regular readers of Low Carbon Pulse, the author's love
of basketball will be well-known (Editions 32 and 33 were named for Magic Johnson and Larry Bird). Bill Russell was
sports star and social activist, and all time legend. Vale Bill Russell.

Low Carbon Pulse – Edition 45 – Published on August 2, 2022.
The researcher and author of each edition of Low Carbon Pulse is Michael Harrison.

100 days to COP-27:
As of July 29, 2022, there were 100 days to go to the commencement of COP-27 to be held in Sharm El-Sheikh,
Egypt between November 6 and 18, 2022. As was the case in 2021 (see Editions 23, 25, 26, 27 and 28) ahead of
COP-26 held in Glasgow, Scotland, ahead of COP-27 Low Carbon Pulse will commence coverage of key issues in respect
of which progress needs to be made at COP-27.
In this context, it is noted that by September 23, 2022, countries that are parties to the Paris Agreement are scheduled
to submit their updated nationally determined contributions (NDCs). Progress at COP-27 will be more likely, and more
viable, by being informed by updated NDCs, providing a basis to an informed assessment of any gap between the
reductions in GHG emissions required to achieve the Paris Agreement goals, and the aggregate of the NDCs to which
countries have committed. There remains a gap, both in headline aggregate NDCs and in the implementation of policy
settings at a country level necessary to achieve NDCs. Picking up on a theme identified some time ago in Low Carbon
Pulse, GHG emission reduction commitments are required at an increased rate and at a faster rate.
The assessments of climate change, and its impact, are becoming increasingly stark, and the depictions of climate
catastrophe, ever more startling. The alarm bells have been ringing for some time. It is hoped that folk are not getting
used to the alarm bells, or, worse, that they have become background noise.

Vale those lost:
Our continued condolences for those lost in the conflict in Ukraine, and safe-haven for those displaced.

Enquiry made of author during the last week of July:
During the first three days of the last week-of July, 2022, the author of Low Carbon Pulse was in Jakarta, Indonesia, to
present to the Indonesian Petroleum Association on CCS / CCU and CCUS. While in Jakarta, the author was asked to
outline the process for the development of each edition of Low Carbon Pulse.
The answer to the enquiry was as follows: each morning the author reads from 3 am to 6 am, and on each Saturday
and Sunday morning the author writes and edits from 4 to 7 am, so that by Monday morning the current edition is ready
to have links and graphics added by Florence Chan and Vanessa Hu. The author proofs each edition from 5 am to 8 am
each Tuesday morning, and Florence and Vanessa finalise each edition in time for publication on Tuesday afternoon.
From 6 am to 9 pm Monday to Friday (and 10 am to 6 pm on Sunday), the author does his day job.

The first two weeks of August:
During the first two weeks of August 2022 the author of Low Carbon Pulse is going to take some leave, how much leave
is in the balance. As such, Edition 46 of Low Carbon Pulse will be published either on August 16, 2022 (covering the
two week news-cycle from August 1 2022 to August 14, 2022) or September 2, 2022 (covering the August news
cycle), depending on the schedule of the author during August.

Legal, Policy Setting and Regulatory highlights, and Helpful Publications:
• The Economic of Direct Air Carbon Capture and Storage: On July 26, 2022, the Global CCS Institute
published The Economics of Direct Air Carbon Capture and Storage.
The key findings of the publication are:
1. DACCS plays a unique role among climate mitigation options, functioning as a back-stop technology, potentially
avoiding climate catastrophe if other lower or low cost pathways to avoiding, reducing and removing CO2 do not
eventuate; 2. If low-cost DACCS is realised, it would reduce the total cost of decarbonisation and the achievement
of Paris Agreement goals and NZE; 3. If low-cost DACCS is not realised, and as a result its deployment is limited,
the main decarbonisation pathways for the industrial and the transport sectors (other than cars and light vehicles) is
hydrogen; 4. Building, electrical energy, and cars and light vehicles sector will be largely unaffected by the deployment
of DACCS, with decarbonisation achieved through the use of renewable electrical energy; and 5. The challenge for
Governments is that the implementation of policy settings that incentivise the use of mitigation pathways that are
available immediately, while supporting the development and deployment of DACCS. The publication is worth reading.
• Forecast H2 Demand across Europe: On July 27, 2022, the good folk at CIC energiGUNE published an
infographic forecasting estimated demand for hydrogen across Europe by 2050.
As explained by CIC energiGUNE the forecast has been developed in the round, taking account of plans, roadmaps
and strategies, and a range of estimates for longterm demand for hydrogen as an energy carrier /
vector, and having regard to the thinking of The
European Hydrogen Backbone (see Editions
13, 14, 20, 37, 39 and 40 of Low Carbon Pulse).
• CSIRO Our Future World Report drops: On
July 27, 2022, the CSIRO (Commonwealth
Scientific and Industrial Research Organisation,
Australia's National Science Agency) published
Our Future World – Global megatrends
impacting the way we live over coming
decades. While the publication focuses on the
impact on the megatrends for Australia, the
megatrends are global, and as such the
publication is well-worth a read by folk wherever
they are located. The graphic below provides an
overview of the subject matter and content of the
publication.
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• Historic day for human rights and healthy planet: On July 28, 2022, the UN General Assembly adopted a
resolution to recognise that everyone, everywhere, has a human right to live in an environment that is clean, healthy
and sustainable. A link to the UN press release is attached. As at August 2, 2022, the text of the official resolution
had not been updated.
• International Energy Agency (IEA) publications: On July 29 2022, the IEA published its Global Supply Chains
for EV Batteries. As with all IEA publications, this publication is well worth a read. The headlines from the report
are as follows:
1. As electric cars sales continue to break sales records, supply considerations move to the fore;
2. The PRC dominates the entire EV battery supply chain. The following bar-chart illustrates this dynamic:
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3. Battery metal prices increased dramatically in early 2022, posing a significant challenge to the EV industry. The
following graph illustrates this in respect of cobalt, lithium and nickel.

During the week covered by this Edition 45 of Low Carbon Pulse, the International Renewable Energy Agency
(IRENA) did not release any new publications.

Climate change reported and explained:
• Extreme weather events: Extreme weather events have continued during the week commencing July 25, 2022.
The International Panel on Climate Change (IPCC) defines an extreme weather event as follows:
"An extreme weather event is an event that is rare at a particular place and time of year. Definitions of rare vary,
but an extreme weather event would normally be as rare or rarer than the 10th or 90th percentile of a probability
density function estimated from observations. By definition, the characteristics of what is called extreme weather
may vary from place to place in an absolute sense. When a pattern of extreme weather persists for some time,
such as a season, it may be classed as an extreme climate event, especially if it yields an average or total that is
itself extreme".
It is fair to say that North America, North Africa, India and Europe, and increasingly the PRC, have been experiencing
extreme weather events, and in many instances those extreme weather events, having persisted, may be
characterised as extreme climate events. The climate system has changed, and continues to change.
NOAA June Report: As noted in Edition 43 of Low Carbon Pulse, on July 14, 2022, the US National Oceanic and
Atmospheric Administration (NOAA) published its June Report. The headline from the June Report is that: "June's
average global temperature continued 2022's remarkably warm trend, as the both the month and the year so far
ranked as the sixth warmest on record …. June 2022 marked that 46th consecutive June and the 450th consecutive
month with temperatures above the 20th century average. The ten warmest Junes on record have all occurred since
2010". Edition 46 of Low Carbon Pulse will include the key findings of the July 2022 report from the NOAA.
• Record-breaking fire season across Europe: On July 27, 2022, the ever-excellent, Ms Roberta Boscolo (Lead
of Climate and Energy at the UN World Metrological Organization) shared an infographic providing an over-view of
the spread of fire activity across Europe, so far affecting around 515,000 hectares of land. As outlined in previous
editions of Low Carbon Pulse, fires reduce CO2 absorption capacity and increase the mass of CO2 released to the
climate system, each exacerbating climate change.
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• The State of the UK Climate 2021 report: On July 28, 2022, the metoffice.gov.uk published The State of the
UK Climate 2021 report. The report outlines the impact of average global temperature increases, reaffirming that
climate change is not a problem for the future, rather climate change is upon us. The following infographic provides
a sense of the impact of climate change on the UK climate.

• State of the Climate in Latin America and the Caribbean: On July 31, 2022, the author of Low Carbon Pulse
read the World Meteorological Organization (WMO) publication State of the Climate in Latin America and
the Caribbean 2021. The publication makes for salutary, but essential, reading. Links to other publications in the
WMO series are provided: The State of the Global Climate 2021; State of the Climate in Africa 2020; State
of the Climate in Asia 2020; State of the Climate in the South-West Pacific 2020.

Middle East including GCC Countries:
• The 170 km long city-building: Throughout the week beginning July 25, 2022, tens of news-feeds reported on
the planned development by the Kingdom of Saudi Arabia of a 170 km, 500 metre high, long city-building – to
many news-feeds the mirrored-mega-city or the Mirror Line, and officially The Line. As planned, The Line would
accommodate up to 9 million people.
• ADNOC and K-EXIM: On July 29, 2022, it was reported widely that ADNOC (Abu Dhabi National Oil Company)
and the Export-Import Bank of Korea (K-EXIM) had agreed USD 3 billion in long-term financing. It is understood
that BBVA, MUFG, Santander and SMBC participated in the covered facility, with K-EXIM providing direct lending.

Africa:
• Egypt / EGAS and Wintershall Dea alignment: On July 26, 2022, energy-utilities.com reported that EGAS
(Egyptian Natural Gas Holding Company) and Wintershall Dea (oil and gas corporation headquartered in Germany)
had signed a memorandum of understanding (MOU) to provide a framework to assess the technical feasibility of CCS,
having identified suitable geological formations / structures and the production of Blue and Turquoise hydrogen
production in Egypt (with the carbon arising from production being captured and stored). As reported, the MOU puts
"weight behind Egypt's recently announced National Climate Change Strategy 2050, which calls for reducing CO2
emissions. It also adds a focus on blue hydrogen to the country's green hydrogen ambitions".
• Egypt and India alignment: On July 27, 2022, it was reported widely that Egyptian key state organisations
(well-known by now to regular readers of Low Carbon Pulse as the General Authority for the Suez Canal Economic
Zone, The Sovereign Fund of Egypt, The Egyptian Electricity Transmission Company, and The New and Renewable
Energy Authority) and ReNew Power (ReNew Power Private Limited, an Indian corporation) had signed a
memorandum of understanding (MOU) to provide a framework for the development of a USD 8 billion Green
Hydrogen production facility in the Suez Canal Economic Zone, with the production facility to produce up to
220,000 metric tonnes annually: as reported, among other things, the MOU provides for studies to be undertaken
to assess the feasibility of the proposed facility.
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As regular readers of Low Carbon Pulse will know, during 2022 there has been considerable activity in respect of the
development of Green Hydrogen and Green Ammonia and clean and low carbon hydrogen, and other Future Fuel,
production facilities in the Suez Canal Economic Zone (see Editions 34, 37, 39, 40 and 41).
• The importance of peat swamps and wetlands: Edition 44 of Low Carbon Pulse reported on the publication of
Congo peat swamps store three years of global carbon emissions – imminent oil drilling could release it,
providing a link to the nature geoscience publication of Mapping peat thickness and carbon stocks of the central
Congo Basin using field data. Both the article and the report are well-worth a read, providing a data and information
rich assessment of the carbon trapped within the peatlands of the Congo Basin, and the possible consequences for
the release of carbon into the climate system – it is stated that the Congo Basin contains close to 30% of the world's
tropical peat carbon. Globally, peatlands cover around 3% of the landmass, and yet store around 600 giga-tonnes of
carbon (this may be regarded as a conservative estimate). As noted in previous editions of Low Carbon Pulse,
peatlands (and wetlands) are vulnerable to drainage and drying given climate change. We live in a world of unintended
carbon consequences, and as such the mantra of do no harm, and do it quickly, is a sound one.
During the week commencing July 25, 2022, many more news items were published emphasising the risk of the
extraction of hydrocarbons from the Congo Basin.

India and Indonesia:
• Oil and Natural Gas Corporation (ONGC) and Greenko ZeroC aligned: On July 27, 2022, h2-view.com reported
that ONGC (state-owned leading oil and gas corporation) and Greenko ZeroC (see Edition 37 and 39 of Low Carbon
Pulse) had signed a memorandum of understanding (MOU) to provide a framework for them to pursue jointly
opportunities for the production and procurement of Green Hydrogen and Green Ammonia, and other hydrogen-based
fuels and feedstock.
The MOU is part of the mosaic of initiatives of ONGC for the purposes of delivering on its Energy Strategy 2040
(which includes 10 GW of renewable electrical energy by 2040) and the National Hydrogen Mission (which includes
targeting the production of five million metric tonnes of Green Hydrogen production annually by 2030).
• Reserve Bank of India (RBI) publishes discussion paper: On July 27, 2022, the RBI published a discussion
paper, including to address the results arising from Climate Risk and Sustainable Finance Survey.
The discussion paper is well-worth a read, with its findings and themes being consistent with other publications,
including the perspective of the Council on Energy, Environment, and Water (CEEW) outlined in Edition 44 of
Low Carbon Pulse. For India to produce five million metric tonnes of Green Hydrogen by 2030, this will require at
least 100 GW of installed renewable energy capacity and the development and deployment of 40 GW of electrolyser
capacity, at a cost of USD 100 billion. The perspective of the folk at CEEW is that Green Hydrogen can be used
across the iron and steel and mobility sectors (using existing or repurposed natural gas pipelines), with the potential
across these sectors equating to up to an additional 3.5 million metric tonnes of Green Hydrogen. The additional
Green Hydrogen production will require at least 70 GW of installed renewable energy capacity and the development
and deployment of 28 GW of electrolyser capacity, at a cost of USD 78 billion.
The folk at CEEW see two challenges with the development of the Green Hydrogen sector, first, the experience of
financial institutions in India in lending on projects of this kind, and secondly, the rate at which funding may be
made available (both debt and equity). As in other markets around the world, the cost and the efficiency, and
utilisation, of electrolysers are regarded as factors that may affect the cost of debt funding, certainly where the Green
Hydrogen produced is to be used in the mobility sector. The report is well-worth a read, providing other insightful
commentary on the Indian market.
• TERI provides a roadmap for 500 GW by 2030: Previous editions of Low Carbon Pulse have reported on the
challenges that will have to be overcome for India to achieve its target to develop 500 GW of non-fossil fuel electrical
energy generating capacity by 2030 (500 by 30), in particular given the current rate of progress.
On July 27, 2022, The Energy and Resources Institute (TERI) published Discussion Paper – Roadmap to
India's 2030 Decarbonization Target. The Discussion Paper considers the pillars and strategies necessary to
achieve India's 500 by 30 target. The Discussion Paper is well-worth a read (and a re-read): the Paper outlines
the basis for both achieving the 500 by 30 target while at the same time ensuring energy security and allowing India
to develop into a global manufacturing hub for hydrogen and hydrogen-based fuels.
• Indonesian Geothermal Energy Sector: On July 28, 2022, aseanbriefing.com published an article entitled An
Overview of Indonesia's Geothermal Energy Sector. The by-line is that: "Indonesia is home to some 40 percent
of the world's geothermal resources, and the sector will be key to the country's energy sustainability goals". The
article is well-worth a read, setting-out the stall for the broader development and use of geothermal resources as
follows: "Located by the Ring of Fire, the seismic activity surrounding Indonesia is extremely active, providing ample
geothermal energy potential. Due to these features, Indonesia has an estimated 23.7 gigawatts in geothermal
capacity across 300 sites".
• Production Linked Incentives Scheme (PLIS) up and running: On July 29, 2022, pv-magazine-india.com
reported that each of Ola Electric Mobility, Rajesh Exports and Reliance New Energy Ltd had signed agreements
under the PLIS, having emerged as the preferred proponents under the Government of India 50 GWh PLIS tender.
As reported, the PLIS has allocated funding for USD 2.3 billion. Under the PLIS the preferred proponents must
develop the manufacturing facility in respect of which funding has been allocated within two years, with the funding
to be disbursed over a period of five years.
• Jakarta to mobilise 1,000 electric battery buses: On July 29, 2022, sustainable-bus.com reported that by the
end of 2023 Transjakarta plans to run 1,000 electric battery buses within Jakarta, increasing to 3,000 electric
battery buses by the end of 2025. While the scale of the task should not be underestimated, the ambition is achievable.
• India Hydrogen Alliance - June 2022: Attached is the link to the June edition of the India H2 Monitor – June
2022. As noted in previous editions of Low Carbon Pulse, we intend to include the link to, rather than to repeat the
content of, the India H2 Monitor.
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Japan and Republic of Korea (ROK):
Other than as reported elsewhere in this Edition 45 of Low Carbon Pulse, during the period July 25, 2022, to July 31,
2022, the author of Low Carbon Pulse did not come across any news items sufficiently material or significant for inclusion
in this section of this Edition 45.

PRC and Russia:
Other than as reported elsewhere in this Edition 45 of Low Carbon Pulse, during the period July 25, 2022, to July 31,
2022, the author of Low Carbon Pulse did not come across any news items sufficiently material or significant for inclusion
in this section of this Edition 45.

Europe and UK:
• UK calls for evidence on CCS / CCUS: On July 25, 2022, the UK Government (under Future policy framework
for power with carbon capture, usage and storage (CCUS): call for evidence) announced that it is seeking
views and evidence on how to support the development of power capacity using carbon capture, usage and storage.
The process seeks views and evidence on competitive allocation design for power using CCUS, the evolution of the
business model used to support power using CCUS, the development of the power using CCUS sector supply chain,
and how power using CCUS could operate under future market arrangements. For these purposes, power with CCUS
is dispatchable gas-fired power generation with CCUS. Use of CCUS in bioenergy power capacity is the subject of
separate engagement by the UK Government.
By way of reminder: Edition 44 of Low Carbon Pulse (under UK launches biggest electricity market reform
in a generation) reported on a major review of the electricity market design to ensure that cost benefits of cheaper
energy are realised for the benefit of consumers. The announcement from the Department for Business, Energy &
Industrial Strategy is fulsome, providing a clear rationale for reform.
• Updated policy settings in the UK: On July 27, 2022, the UK Government (Department for Business, Energy &
Industrial Strategy) published the results of consultation in respect of the availability of green import exemptions for
the Contract for Difference and Feed-in Tariff schemes, with each to cease from April 1, 2023. In addition, the EU
Guarantees of Origin scheme will cease to be recognised from April 1, 2023. The full outcomes of the consultation
process are detailed in Feed-In Tariffs & Contracts for Difference schemes and Guarantees of Origin
consultation: summary of responses and government response.
• Infographic showing hydrogen projects progressing or proposed in the UK: On July 31, 2022, the author
of Low Carbon Pulse came across the following infographic:

7

Americas:
• Inflation Reduction Act heads to Congress: On July 27, 2022, a deal was struck between US Senator Mr Joe
Manchin and US Senator and Senate Majority Leader, Mr Chuck Schumer (already named the Manchin-Schumer
Act).
The democrats.senate.gov website provides a joint statement from the two senators, which itself attaches a one
page summary of the Inflation Reduction Act of 2022.
On July 28, 2022, the Inflation Reduction Act of 2022 was published.
QUICK SHORT FORM SUMMARY OF THE MANCHIN-SCHUMER ACT
USD 369 billion for Energy Security and
Climate Change over 10 years

"investing in domestic energy production and manufacturing
and reduce carbon emissions by roughly 40 percent by 2030"

USD 9 billion consumer home energy rebate
programs and 10 years of tax credits

This initiative is focused on lower-income customers to electrify
home appliances and energy efficient retrofits

USD 4,000 tax credit (used) and USD 7,500
tax credit (new) clean vehicles

This initiative is focused on lower and middle income folk to buy
used and new clean vehicles

USD 1 billion grant program

This initiative is to make affordable housing more energy
efficient

Production tax credit scheme

This initiative is to accelerate US manufacturing of batteries,
solar panels, and wind turbines, and extraction of critical
materials, modelled to result in USD 30 billion investment

USD 10
scheme

billion

investment

tax

credit

This initiative is to accelerate the development of clean
technology manufacturing facilities for batteries, solar panels,
and wind turbines

USD 2 billion in grants to retool

This initiative is to accelerate the retooling of existing
manufacturing facilities to manufacture clean vehicles

USD 20 billion in loans

This initiative is to accelerate the development of new clean
vehicle manufacturing

USD 2 billion in funding

This initiative is to accelerate the development of breakthrough
technologies

A fuller summary of the Energy Security and Climate Change provisions is attached.
• Loan Programs Office mobilised:
- On July 28, 2022, the DOE Loan Programs Office announced that it is to lend USD 102 million to Syrah
Technologies LLC to allow it to expand its Syrah Valley processing facility. The facility produces graphite
derived active anode material, a critical element used in lithium-ion batteries for battery electric vehicles.
As announced, this is the first loan under the Advanced Technology Vehicles Manufacturing Loan Program
since 2011, and the first ever for a supply chain manufacturing project.
- On July 26, 2022, it was reported widely that the DOE Loan Programs Office is to lend USD 2.5 billion to a
joint venture between General Motors Co and LG Energy Solution (Ultium Cells LCC) to support the
development of lithium-ion battery giga-factories in Michigan, Ohio and Tennessee.
As reported, the commitment from the DOE Loan Programs Office is conditional, but is expected to the progress
in the coming months under the Advanced Technology Vehicles Manufacturing Loan Program.
• Cuban procurement: On July 28, 2022, it was reported widely that Union Electrica de Cuba (UNE), through
Indian state-owned power generator, NTPC Limited (chosen by the Cuban Government as its preferred partner), is
procuring, on a build-own-operate-transfer (BOOT) basis, the development of 1.15 GW of grid-connected
photovoltaic solar capacity and 150 MW / 150 MWh of BESS projects across Cuba. Under the proposed BOOT
scheme the photovoltaic solar and BESS capacity will be transferred to UNE after 25 years.
It is understood that this is part of a broader plan to procure 2.1 GW of photovoltaic solar projects across Cuba.
• Office of Fossil Fuel and Carbon Management: On July 28, 2022, the author of Low Carbon Pulse came across
the following interactive diagram.
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Source: Office of Fossil Energy and Carbon Management

The interactive diagram is an on-line tool that outlines the carbon management provisions of the Bipartisan
Infrastructure Law and other US Department of Energy (DOE) funding initiatives, and announcements and
notices, including as provided by and under - DOE Loan Programs Office, DOE Advanced Research Projects –
Agency-Energy and DOE Small Business Innovation Research.
For ease of reference we have included links to other materials that are of general application and hopefully of interest:
Strategic Vision: The Role of Fossil Energy and Carbon Management in Achieving Net-Zero Greenhouse
Gas Emissions; The Carbon Capture, Transport, and Storage Supply Chain Review: Deep Dive Assessment;
Infrastructure Investments and Jobs Act: Opportunities to Accelerate Deployment in Fossil Energy and
Carbon Management Activities; US Department of Energy Hydrogen Program Plan; and NATCARB / ATLAS
/ netl.doc.gov.
• Green Hydrogen Can Help Latin America's Energy Transition: On July 30, 2022, the good folk at oilprice.com
published an article entitled Green Hydrogen Can Help Latin America's Energy Transition, authored by the
Oxford Business Group. The article outlines the scope of the possible Green Hydrogen production, and the economic
benefits across Latin America and the Caribbean. The article provides a detailed introduction to those seeking to get
a sense of the level of activity, and the potential for production.

France and Germany:
• German Government to lock in €177.5 billion on climate action: On July 27, 2022, the German Federal
Government adopted a draft finance plan, Climate and Transformation Fund, providing €177.5 billion for climate
action which is now part of the German Federal budget, and subject to the parliamentary process to approve it.
• French Government to tender 1 GW of offshore wind field capacity: On July 29, 2022, it was reported widely
that the French Government is to undertake an auction process (by tender) for the award of up to 1 GW of offshore
wind field capacity in the Sud Atlantique area later in 2022.

Australia:
• South Australia joins Queensland: Edition 44 of Low Carbon Pulse (under Queensland Launches Skills
Development Roadmap) reported that: "The Government of Queensland, Australia, launched the first dedicated
workforce development plan for the hydrogen industry – The Hydrogen Industry Workforce Development
Roadmap 2022-2023. The initiative was flagged by the Government of Queensland nearly three years ago, and
demonstrates the progressive thinking of the Government".
On July 26, 2022 the Government of South Australia announced that it had received 60 proposals from organisations
in respect of its AUD 593 million Hydrogen Jobs Plan.

• Australia moves to formalise its NDC at 43%: On July 27, 2022, Australia's Energy and Climate Minister, Mr

Chris Bowen introduced legislation to the Australian Federal Parliament to formalise Australia's new nationally
determined contribution (NDC) of a 43% reduction by 2030 compared to 2005, and NZE by 2050.
In addition to increasing the NDC and committing to NZE, the legislation provides for the establishment of a new
independent agency, the Climate Change Authority, requires the Minister of Climate Change and Energy to issue
an annual report to the Australian Federal Parliament, and incorporates the NDC and NZE targets into the objectives
of key agencies, including the Australian Renewable Energy Agency (ARENA), the Clean Energy Finance Corporation
(CEFC), Export Finance Australia, Infrastructure Australia, and the Northern Australia Infrastructure Facility (NAIF).

Blue and Green Carbon Initiatives and Biodiversity
• International Day for the Conservation of the Mangrove Ecosystem: As regular readers of Low Carbon Pulse
will know, the author has long included background on the role that mangrove forests and swamps play, and the
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increased role that they can play, as a nature based solution to mitigate the impact of climate change (see Editions
29, 31, 32, 33 and 44 of Low Carbon Pulse).
Among the many facts and stats that were reported on International Day for the Conservation of the Mangrove
Ecosystem, here are some of the more eye-catching: first, mangroves forests and swamps are highly adapted to
their muddy and salty habitat, providing a natural barrier to protect coastal habitats; secondly, mangroves provide
a habitat for thousands of species of fish and crustaceans, providing oxygenated and low to lower acidic sea-water
for those species, and ideal nursery habitats – mangroves are good for fishery and crustacean stocks; thirdly, per
hectare, mangrove forests and swamps up to 10 times the CO2 of terrestrial forests, and their rate of growth and the
locations of their growth make them to many the unsung front-line climate warriors, and to others the superhero
ecosystems, fourthly, while mangrove forests and swamps are to be found in 123 countries, they represent less
than of tropical forests globally and less than 0.4% of the total area covered by forests.
The only threat to mangrove forests and swamps arise from their removal to allow invasive aquaculture and coastal
development, with some estimates suggesting that in the last 50 years around 25% of mangroves forests and swamps
have been lost as a result of removal.
By way of reminders: Edition 29 reported that it is estimated that one mangrove tree will absorb 12.4 kg of CO2
a year on average. Taking the benchmark of the Kingdom of Saudi Arabia to plant 50 billion trees (see Edition 13 of
Low Carbon Pulse), 50 billion mangrove trees will absorb 620 million metric tonnes per annum. It is possible to plant
5,000 mangrove trees per hectare, with each hectare absorbing 62 metric tonnes per annum of CO2. 50 billion
mangrove trees could be planted on 10,000,000 hectares.
As reported in Edition 41 of Low Carbon Pulse, conservation, preservation and restoration is a policy setting in many
countries, and by way of a reminder, Edition 41 (under World Bank supports mangrove conversation and
restoration in Indonesia) that The World Bank announced its support for projects to conserve and to restore
mangrove growth in Indonesia, under The Mangrove for Coastal Resilience Project. The Project is stated to
"focus on strengthening the policy and institutions for mangrove management and rehabilitation, promoting
sustainable mangrove management, as well as improving the livelihood opportunities for Indonesian coastal
communities living around mangrove forests". As stated, Indonesia has around 3.4 million hectares of mangrove
growth, accounting for 20% of mangrove growth globally, and provides habitat for 40 of the 54 species of mangrove.
The mangrove growth in Indonesia stores 3.14 giga-tonnes (3.14 billion metric tonnes) of CO2. As noted in previous
editions of Low Carbon Pulse, mangrove growth improves the eco-system for marine life, and as such provides
improved fishery opportunities. In Indonesia, around 55% of the fish catch consists of mangrove-dependent
marine life.
Edition 44 of Low Carbon Pulse (under Global Mangrove Alliance and Wetlands International report on
mangroves) reported that the Global Mangrove Alliance, Save Our Mangroves Now! and Wetlands
International published The State of Mangroves in the West Indian Ocean. The publication considers the state
of the mangroves along the east coast of Africa, in particular Kenya, Madagascar, Mozambique and Tanzania. For
those interested in Blue Carbon, the publication is rich in data and information, with a strong focus on the opportunities
for restoration of mangrove forests and swamps within the West Indian Ocean region. (Editions 23, 25, 29, 31, 32,
33, 34, 35, 37, and 41 include news items mangroves and other Blue Carbon initiatives.)
• Colombia conservation and preservation policy settings: On July 26, 2022, conservation.org reported that
Colombian President, Mr Ivan Duque Marquez announced that Colombia is to conserve and to protect 21% of its
lands and 37% of its waters. The conserved and protected areas include areas that are conserved and protected
formally under the UN Convention on Biological Diversity.
• World Resources Institute (WRI) Five Reasons for Cities to include tress in climate action: On July 29,
2022, the WRI (under 5 Reasons Cities Should Include Trees in Climate Action) noted that while cities and
communities around the world are focusing on GHG emissions from the building, energy, industrial, transportation
and waste sectors a number of overlooking the benefits of forestry and trees. The WRI introduces its publication,
Global Protocol for Community Scale Greenhouse Gas Inventories: Supplemental Guidance for Forests
and Trees, and guides us to the GHG Protocol for Cities – An Accounting and Reporting Standard for Cities,
which has been piloted in Jakarta, Mexico City, Mumbai and Salvador, and in respect of multiple US communities
(through the process of estimating annual emissions and removals by forests and trees).
The WRI outlines the five reasons as follows: 1. Forests and trees both emit (on degradation or removal) and remove
carbon (on growth); 2. Protecting urban forests is low-hanging fruit, even if the mitigation potential is small (in a
global context, and in the context of other means and solutions); 3. Urban forests and trees are important for climate
adaptation; 4. Expanding forest and tree coverage can address inequities; and 5. The benefits of forests and trees
go well beyond climate. The WRI publication is well-worth a read, providing links to many helpful sources of data
and information, and providing a number of case studies. More worthwhile still is to spend an afternoon or evening
with all of the materials to which links are provided, and the article itself.
• Nature Based Solutions: During the first part of July, the author of Low Carbon Pulse read the European
Commission publication The Vital Role of Nature-Based Solutions In a Nature Positive World, which was
released by the Directorate-General for Research and Innovation. The publication is an excellent primer for
Nature-Based Solutions (NBS) and Nature-Based Enterprises (NBE). It is hoped the resources and time are
devoted to the development of the thinking contained in the publication in the near term.
The author also read the Asian Development Bank (ADB) publication Integrating Nature-Based Solutions for
Climate Change Adaptation and Disaster Risk Management – A Practitioner's Guide. The ADB publication,
authored by John Matthews and Ernesto Ocampo Dela Cruz provides a wonderful addition to those active (or those
interested) in the area of NBS. NBS are at the core of both Blue and Green Carbon Initiatives. One of the many good
things about the ADB publication is that it applies a broader perspective as to what is an NBS.
On July 26, 2022, UN Biodiversity published an infographic describing Nature Based Solutions, which is set out at
the top of the next page:
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Bioenergy and heat-recovery:
• Fully covered wastewater treatment facility operation: On July 26, 2022, State of Green Denmark
announced that the first fully covered wastewater treatment facility had commenced operation, Solrødgård, located
in Hillerød, north of Copenhagen. Solrødgård has been developed by the Hillerød Utility. As announced, the design
of Solrødgård has been driven by developing a facility that is net-energy positive, and CO2 neutral.
Biogas reading for those taking a vacation: On July 20, 2022, the ever-excellent biogasworld.com published
Top 10 Biogas Reports To Add To Your Summer Reading List. The Top Ten Biogas reads listed are: 1. Best
Practices for Reducing Costs of Anaerobic Digestion of Organic Waste; 2. Biomethane Production
Potentials in the EU – see below; 3. Renewable Natural Gas as a Complementary Solution to Decarbonizing
Transport; 4. Fuelling Clean Mobility with Bio-LNG; 5. Hitting Canada's Climate Targets with Biogas and
RNG; 6. Bioenergy Europe Statistical Report 2022; 7. Green Gas: The Green Economy under our Feet; 8.
Turning Circle: How Bioenergy can Supercharge Australia's Circular Economy; 9. The Landscape of
Methane Abatement Finance; and 10. Anaerobic Digestion Deployment in the UK.
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BIOENERGY
Biomethane: is Biogas that has been processed and scrubbed (referred to as "upgrading") so that it can be used as
pipeline gas (i.e., complying with the specification for hauling through the applicable natural gas pipeline, including
the removal of CO₂, and other compounds and elements, such that the gas hauled through the pipeline is CH₄).
Biomethane is a Biofuel.
Biogas and Biomethane can be used as a fuel (typically, as a gas that is combusted / oxidised to produce electrical
energy or heat energy or both) or as a feedstock. Also, either may be referred to as Renewable Natural Gas (or
RNG), or in compressed form, as compressed natural gas (or CNG) and in liquified form as Bio-LNG or, less frequently,
Renewable LNG.
Biofuel is a fuel derived or produced from Biomass, whether in gaseous, liquid or solid form. In addition to Biogas
and Biomethane, for example, wood products (gaseous and solid biofuels), the following may be regarded as the
most prevalent liquid biofuels:
•
Bio-ammonia: being ammonia that is derived or produced using H₂ derived from a renewable source that is then
combined with N to produce the compound NH₃;
•
Bio-butanol: being butanol (i.e., a synthetic alcohol) that is derived or produced from the microbial fermentation
of carbohydrates (typically from corn and from agricultural waste), and is similar to motor spirit, and as such may
be used as a fuel for internal combustion engines. (It is a drop-in fuel.)
•
Bio-diesel: being diesel (i.e., synthetic paraffinic compound) that is produced typically using transesterification
of animal fats and vegetable oils;
•
Bio-ethanol: being ethanol (i.e., synthetic alcohol) that is derived or produced the microbial fermentation of
carbohydrates (including from corn and sugarcane, and lignocellulosic biomass);
•
Bio-kerosene: being kerosene (i.e., synthetic paraffinic compound and another kind of methyl ester) that is
derived or produced from animal and vegetable oils (containing fatty acids);
•
Sustainable or Synthetic Aviation Fuel (SAF), is a synthetic paraffinic kerosene. Currently, most SAF is derived
or produced from used animal fats and cooking oil and from the gasification of other organic waste streams
(typically using some natural gas). As noted below, typically fatty acids and hydrogenated acids are used to
produce synthetic paraffinic kerosene. If the feedstock is sourced from Biomass it is a Bio-kerosene;
•
Bio-LNG: being Bio-methane that is liquified at a temperature of -161°C, with the liquified Bio-methane 1/600th
the volume of gaseous Bio-methane; and
•
Bio-methanol: being methanol (i.e., produced from CO₂ (captured or derived) and H₂ derived from Biomass)
that is derived or produced from biochemical (fermentation) or thermochemical (including gasification and
pyrolysis) technologies.
A Biofuel is an E-Fuel (an electro-fuel) if the electrical energy used to produce it is sourced from a renewable source.
Hence the use of E-Diesel, E-Ethanol, E-Kerosene, E-LNG and E-Methanol.

BESS and HESS (and energy storage):
Georgia Power granted approval: On July 26, 2022, energy.storage.news reported that Georgia Power had been
granted approval (by the Public Service Commission of Georgia) for its 2022 Integrated Resource Plan outlining how
Georgia Power is to develop and to deploy renewable energy and energy storage over the coming three years. As
reported, Georgia Power is to develop and to deploy 2.3 GW of renewable energy (with a long-term plan of 6 GW by
2030) and for up to 765 MW of BESS.

Carbon Accounting, Carbon Capture and Carbon Capture and Use and CDR:
• BECCS launched by Mitsubishi Heavy Industries: On July 26, 2022, CO2 Value Europe posted that Mitsubishi
Heavy Industries, one its members, had deployed the First Compact CO2 Capture System at a biomass power
plant in Hiroshima, Japan. The CO2 captured will be used in greenhouses on-site to enhance the growth of
vegetables.
• The Week in Carbon Dioxide Removal: On July 31, 2022 Mr Wil Burns published his Week 2 Edition. The Week
2 Edition is great and is commended to anyone interested in CCS / CCUS.

Carbon Credits and Hydrogen Markets and Trading:
Treasure Trove: On July 29, 2022, Carbon Growth Partners' Chief Impact Officer, Mr Charles Bedford, outlined the
roles of compliance / regulated carbon markets, and voluntary carbon markets, in an article entitled Carbon Credits
101, Episode 3: Less Harm, Or More Good? The article is well-worth a read. For ease of reference, links are attached
to Episodes 1 and 2 (Episode 1: Building A Better Cookstove, Episode 2: Mongolia's Power of the Wind) in the
101-series.

E-fuels & feedstocks / Future Fuels & Feedstocks / Now Fuels & Feedstocks:
• P2X Portugal's planned production: On July 25, 2022, it was reported widely that a new joint venture had been
established between The Navigator Company and P2X-Europe, P2X-Portugal, with plans to develop and to
deploy a production facility to produce up to 80,000 metric tonnes of renewable power-to-liquid fuels and feedstock.
It is understood that the power-to-liquid fuel will be SAF: " a world class production facility for industrial-scale
production of … carbon-neutral synthetic kerosene, based on green hydrogen and biogenic CO2". The planned capital
cost of the development of P2X-Portugal is projected as €600 million.
A number of reports have pointed out that this means of the production of SAF requires around 770 MWh of renewable
electrical energy generation to produce SAF to provide 100 MWh of energy for the power and propulsion of an aircraft.
• Enel Brazil and Government of the State of Ceará aligned: On July 25, 2022, it was reported widely Enel
Brazil and the Government of the State of Ceará signed a memorandum of understanding to developed a Green
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Hydrogen production facility within the State. As regular readers of Low Carbon Pulse will recall, 16 MOUs have been
signed by the State to allow the development of Green Hydrogen production facilities.
By way of reminder: Edition 35 of Low Carbon Pulse (under Cactus Energie Verde plans GH2 in Brazil) reported
that: "Cactus Energia Verde (CEV) plans to invest €5 billion in the development of a Green Hydrogen Project in Ceará,
Brazil, to produce 126,000 metric tonnes of hydrogen and 63,000 metric tonnes of oxygen annually.
For these purposes, it is reported that CEV had signed a memorandum of understanding (MOU) with the Government
of Ceará (GOC) to develop a Green Hydrogen production facility at the Pecém Port Complex. The renewable electrical
energy to power the electrolysers will be sourced from a photovoltaic solar project (the 2.4 GW Uruque Photovoltaic
Park) and wind project (a 1.2 GW offshore wind field currently under construction).
The MOU with CEV is the 15th MOU signed by the Government of Ceará with prospective proponents (see Editions
10 and 21 of Low Carbon Pulse): AES, Differential, EDP, Enegix, Eneva, Engie, FFI, Green Energy Cactus, H2Helium,
Hytron, Neoenergy, Qair, Total Eren, Transhydrogen Alliance, and White Martins / Linde have all signed MOUs with
GOC".
Unigel plans green hydrogen plan in Brazil: On July 26, 2022, h2-view.com reported that Unigel (leading
chemical corporation) had announced plans to develop a green hydrogen production facility in Brazil, to be located in
the Camaçari Industrial Complex, Bahia State. As reported, the green hydrogen production facility will be
developed in phases, with phase 1 to produce 10,000 metric tonnes of green hydrogen a year, from which 60,000
metric tonnes of green ammonia will be produced, and phase 2 to produce 40,000 metric tonnes of green
hydrogen from which 240,000 metric tonnes of green ammonia will be produced. The first phase is to be
operational by the end of 2023, with three electrolysers to be supplied by thyssenkrupp nucera.
Enel Green Power (EGP) shares Green Hydrogen Factbook: On July 28, 2022, EGP published Green
Hydrogen Factbook. The publication provides a good summary of key dynamics and issues.
MEA Energy Transition Readiness Index released: On July 28, 2022, Roland Berger and Siemens Energy
published The MEA Energy Transition Readiness Index. The report is well-worth a read, with the key takeaways
being the scale of capital investment required to realise the potential for MEA to exploit its renewable resources, and
the need for laws and regulations to facility this exploitation (including to provide certainty for investors).
CF Industries and Mitsui aligned on ammonia: On July 29, 2022, fuelcellworks.com reported that CF
Industries (as 52% participant) and Mitsui & Co., Ltd., (as 48% participant) had agreed to work together to
develop jointly a clean ammonia production project in the US, Gulf of Mexico. As reported, the project is to produce
at least 1 million metric tonnes of clean ammonia annually, with CF Industries acting as the operational partner
using CCUS*1 processes to reduce CO2 emissions by more than 60% compared to conventional ammonia production
processes. The plan is to undertake jointly a FEED study with a view to taking a final investment decision in 2023.
Nuclear Hydrogen Initiative: During the news-cycle for this Edition 45 of Low Carbon Pulse there has been
considerable coverage of the establishment of the Nuclear Hydrogen Initiative (a link to nuclear-hydrogen.org is
attached detailing the corporations, governments, institutions and organizations that have signed up to date). The
establishment of the Nuclear Hydrogen Initiative is a good thing: production of hydrogen from the steam arising
from the production of nuclear energy provides an efficient and sustainable means of hydrogen production.

Cities, Clusters, and Hubs and Corridors and Valleys, and Giga-Factories:
Other than as reported elsewhere in this Edition 45 of Low Carbon Pulse, during the period July 25, 2022, to July 31,
2022, the author of Low Carbon Pulse did not come across any news items sufficiently material or significant for inclusion
in this section of this Edition 45.

Green Metals / Minerals, Mining and Difficult to Decarbonise Industries:
Ford Motor Company and Rio Tinto align: On July 26, 2022, batteryindustry.tech reported that the Ford Motor
Company and Rio Tinto had signed a non-binding memorandum of understanding (MOU) to develop jointly more
sustainable and secure supply chains for battery and low-carbon materials to be used in Ford vehicles. As reported, the
multi-materials partnership will support the transition of the Ford Motor Company to net-zero, with the MOU covering
critical materials aluminium, copper and lithium. In this context, Ford Motor Company will become a foundation
customer for the Rio Tinto Rincon lithium project in Argentina (see Edition 37 of Low Carbon Pulse).

Wind round-up, on-shore and off-shore:
• California takes aim at 20 GW of off-shore wind: On July 25, 2022, it was reported widely that the Governor
of the State of California, Mr Gavin Newsome had called for a target of 20 GW of off-shore wind field capacity
to be installed by 2045. This represents an increase of 5 GW in the previous target. The Governor is reported to have
said: "The state's draft carbon neutrality road map does not go far enough or fast enough. That's why I am pushing
state agencies to adopt more aggressive actions, from offshore wind to climate-friendly homes, and to make sure we
never build another fossil fuel power plant in California again".
• Empire State third round of off-shore wind field solicitation: On July 27, 2022, the Governor of the State
of New York, Ms Kathy Hochul, launched the third offshore wind solicitation seeking to grant leases for the
development of around 2 GW of off-shore wind field capacity (NY3). The procurement process will be administered
by the New York State Energy Research and Development Authority (NYSERDA): attached is the link to NYSERDA
– 2022 Offshore Wind Solicitation. The procurement process is part of the continued progress being made by the
Empire State towards its goal of the development of 9 GW of off-shore wind field capacity by 2030 under the
Climate Leadership and Community Protection Act (Climate Act). The timeline for the submission of proposals
for NY3 is December 22, 2022.
In addition, the procurement of an additional 2 GW of off-shore wind field capacity, the NY3 includes procurement
of ports for use by off-shore wind projects, manufacturing and supply chain infrastructure, and "meshed ready" offshore transmission infrastructure development.
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• Republic of Ireland increases offshore wind field target: On July 29, 2022, it was reported widely that the
Government of the Republic of Ireland had increased the Republic's offshore wind field development target from 5
GW to 7 GW by 2030. This increase will allow the Republic to realise the Sectoral Emissions Ceilings that have
been introduced for the agricultural, building, electricity, industrial, and transport sectors by 2030 – with a reduction
of 51% of GHG emissions being targeted by 2030.

Solar and Sustainability (including NZE Waste):
• Air Products all in: On July 25, 2022, it was reported widely that Air Products (one of the Big Three industrial
gas producers globally) is to spend USD 4 billion over the next five years to reduce the GHG emissions arising from
its activities. As part of broader plans to achieve NZE by 2050, Air Projects has set itself a Third by 30 goal in
respect of its Scope 3 emissions, providing a clear carbon intensity goal in respect of those emissions.
• bp and Iberdrola teaming with projects: On July 28, 2022, bp announced that it is partnering with Iberdrola
(under a strategic collaboration agreement) to contribute to the decarbonisation of the industrial and transport sectors,
specifically, together to invest up to €1 billion to develop and to deploy 11,000 fast-charging points by 2030 for
battery electric vehicles, and developing hydrogen production capacity on a large scale (with up to 600,000 metric
tonnes of production a year across Portugal, Spain and the UK) and for these purposes boosting renewable electrical
energy development.

Land Mobility / Transport:
• Buses and coaches: While there continued to be news items in respect for orders for electric battery and fuel cell
technology buses during the period July 25 to 31, 2022, for the purposes of this Edition 45 of Low Carbon Pulse the
author has decided not to include, so as to manage the length of this Edition 45.
• Cars: During the news cycle of this Edition 45 of Low Carbon Pulse, the author has not come across any news items
sufficiently material or significant to merit inclusion.
• Battery, Fuel Cell and ICE Technology: During the news cycle of this Edition 45 of Low Carbon Pulse, the author
has not come across any news items sufficiently material or significant to merit inclusion.
• Industrial Vehicles and Trucks: During the news cycle of this Edition 45 of Low Carbon Pulse, the author has not
come across any news items sufficiently material or significant to merit inclusion.
• Recharging and refuelling infrastructure:
• bp opens charging / recharging island: On July 27, 2022, Daimler Truck announced that bp (leading
international energy corporation) had opened its first high-performance (and to many, ultra-fast) charging /
recharging island for medium and heavy trucks in Schwegenheim, Rheinland-Pfaltz, Germany, operating
under the bp brand Aral. The Daimler Truck announcement notes that it had worked closely with bp to ensure
that the site would meet the needs of European fleet operators.
• Shell to open its first hydrogen network in Asia: On July 29, 2022, it was reported widely that Shell New
Energy Company Limited and Shanghai Shenergy Innovation and Development Co had announced a joint
venture to develop a network of hydrogen fuelling / refuelling stations in Shanghai, with between 6 and 10 stations
to be developed and deployed in Shanghai and the Yangtze River Delta within the coming five years.
• Trains:
• First hydrogen powered and propelled passenger train enters service: On July 25, 2022, it was reported
widely that the first hydrogen powered and propelled passenger trains had entered into service on the German
regional railway between Bremervörde and Buxthude, southwest of the city of Hamburg. The trains in service
are 14 two-car Coradia iLINT trains manufactured by Alstom at Salzgitter, Germany (see Editions 27 and 28 of
Low Carbon Pulse). As reported the trains are owned by the German State of Lower Saxony and leased to the
operator, Eisenbahn und Verkehrsbetriebe Elbe-Weser (itself owned by the German State of Lower Saxony).
• Romanian Railway Authority (AFR) procuring 12 160-seater trains: On July 27, 2022, hydrogencentral.com reported that the Government of Romania had approved the procurement of 12 160-seater
passenger trains powered and propelled by fuel-cell technology as part of a pilot project implemented by AFR. The
procurement includes "long-term vehicle maintenance and repair services and hydrogen supply".

Ports Progress and Shipping Forecast:
• Ferries and other craft: During the news cycle of this Edition 45 of Low Carbon Pulse, the author has not come
across any news items sufficiently material or significant to merit inclusion.
• Green shipping:
• AiPs for GTT: On July 28, 2022, fuelcellworks.com reported that DNV had granted to GTT (Gaztransport &
Technigaz, the giant French containment system technology provider) approvals in principle (AiP) for the design
of a membrane containment system for liquid hydrogen and for the preliminary concept design of a liquid hydrogen
carrier. (See Edition 35 of Low Carbon Pulse for related reporting on GTT.)
• H2Ships project solid start: On July 29, 2022, offshore-energy.biz reported that Next Generation Shipyards
was to build a pilot vessel, the Neo Orbis, the first vessel in the world to be powered and propelled with hydrogen
in solid form as an energy carrier – sodium borohydride. The advantage of hydrogen as an energy carrier in
solid form is that it has a high-energy-density, and that it is bunkered safely.

Airports and Aviation:
Other than as reported elsewhere in this Edition 45 of Low Carbon Pulse, during the period July 25, 2022, to July 31,
2022, the author of Low Carbon Pulse did not come across any news items sufficiently material or significant for inclusion
in this section of this Edition 45.
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