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Co-chair Wim Groenendijk welcomed all the attendees highlighting a strong representation of the
European Commission (EC) at the meeting. He announced that Florian Ermacora will from now on
replace Catharina Sikow-Magny as the new senior representative of the EC at WS2 GAC. He introduced
the subject of the discussion “Hydrogen developments in Russia and prospects for cooperation with
the EU” and passed the floor to the speakers.

Andrey Konoplyanik (Co-chair, WS2 GAC; Adviser to Director General, Gazprom Export LLC; member
of Scientific Council for System Research in Energy, Russian Academy of Sciences)

Mr. Konoplyanik highlighted that the views on hydrogen as an integral part of decarbonisation process
in the EU and Russia differ due to objective reasons. At the same time, those differences have to be
articulated to best serve Russia and the EU and open pathways towards mutually beneficial
cooperation. He reminded that in the EU decarbonisation started earlier than in Russia since the EU,
the global pioneer of industrialization, was the first region to face not only positive, but also negative
consequences of the latter, in particular for both climate and ecology. Yet both parties are participants
of the Paris agreement and both have agreed to follow the path towards net-zero GHG emissions
within their own national capacities and sovereign choice.

He then elaborated on the EU and Russia’s respective approaches to decarbonisation. He explained
that in Russia there is a broader view on how to decrease emissions: the goal is to reduce emissions
by multiple avenues and increase absorption capacity, both by natural and technical factors. At the
same, time the EU does not have such absorption capacity as Russia. Today Moscow faces a choice:
to take the European more narrow path to decrease CO2 emissions which is being strongly encouraged
by the EU and some actors inside Russia, or a different and much broader path based on its sovereign
national interests and broader existing capabilities. At the moment the Russian strategy on emissions
reduction is at the development stage and is addressed on the highest level.

As for the EU, the dominant approach towards emissions reduction here implies renewable electricity
and renewable hydrogen (H2). This path will demand huge incremental CAPEX. Moreover, in his view
the combination of renewable electricity and renewable H2 is not very efficient (both in energy and
economic terms) and will not suit all areas of application.

In general, it is believed in Russia that moving away from fossil fuels and replacing them with
renewables (both electricity and H2) is not the only way to reduce emissions. For Russia the major
structural change of energy mix would be to switch from higher-emitting non-renewables to lower-
emitting non-renewables. It is also beneficial for Russia to reduce end-use energy consumption by
increasing energy efficiency through-out the whole energy value chain. This will diminish investment
needs for more-and-more costly upstream energy production and will enable to repurpose these
saved investment volumes towards further increase of living standards of the Russian citizens.

After thus explaining the differences in external frameworks for hydrogen energy developments in
Russia and the EU, Mr. Konoplyanik then commented on the EU and Russian hydrogen strategies per
se. He noted that in the EU hydrogen strategy only scope 1 and scope 2 emissions are considered,
which does not objectively reflect the emissions linked to the production of renewable H2 and, under
fair assessment methodology of emissions, would have brought renewable H2 from zero-emissions to
low-emissions technology. Such approach — in his view unfoundedly - enables the EU to consider
renewable H2 as the only ‘clean’ H2 and thus to concentrate only/mostly on this decarbonisation path
to the detriment of other alternative technologies.



Regarding the costs of H2 production, he also pointed out that in order to reduce the production costs
of renewable H2 the market for electrolysers in and outside of the EU should be sufficiently increased
to implement “economy of scale” effect as the only available means to cut production costs. Another
way for cutting the production costs of renewable H2 which has been broadly anticipated, such as the
use of “excessive” renewable electricity purchased at zero or negative price, would not work due to
the very low numbers of working hours of such “excessive electricity production” of RES installations
(solar and power) in the EU.

In this regard expansion to the Russian market and to the markets of other international jurisdictions
is promoted as the markets for EU-produced electrolysers and other RES-equipment to obtain the
“economy of scale” approach aimed to diminish production costs of renewable H2. And the whole
EU/German H2 export strategy is based, from his view, on promotion of this particular approach.

Mr. Konoplyanik then gave an outline of planned hydrogen projects across Russia and noted that yet
more ambitious plans are being voiced in Russia in regard to hydrogen export prospects.

Such approach predetermines that huge amounts of H2 (mostly green, but also blue) produced deep
inside Russia are to be exported to the EU. And a number of voices beyond and within Russia vote for
pipeline transportation of H2 and/or methane-hydrogen mix (MHM) as if the key transportation
solution for this. He warned, however, that it will require a full refurbishment of gas infrastructure,
will break the technological unity of common Russia-EU gas transportation system and will create a
lot of contractual problems regarding existing long-term Russia-EU gas contracts.

Mr. Konoplyanik has underlined that from his view Russian hydrogen strategy has broadly
incorporated the above-mentioned EU/German approach into development of Russia-EU hydrogen
cooperation, which he considers as being counterproductive in such form. Nevertheless, 4 export-
oriented hydrogen production clusters are considered within Russia. Russian Energy Strategy as of
June 2020 considers H2 export volumes as the only parameter to assess fulfilment of H2 strategy. In
14 months since Russian Energy Strategy (June 2020) to the Concept of Russian H2 Strategy (August
2021) were published, future export volumes of Russian H2 were multiply increased without
justification and/or explanation. This predetermines as if no other option for export of such H2
volumes exists except of pipeline transportation with all above-mentioned risks and damages.

In the end, Mr.Konoplyanik has presented his vision of how Russia-EU H2 cooperation can be
established based on win-win strategy, mutually beneficial approach and technological neutrality
principles, where all available H2 production technologies can find their competitive niches within the
EU geography. Core elements of his proposal — continuation of Russian gas exports to the EU and H2
production from natural gas, based on steam methane reforming plus CCS and on pyrolysis
technologies, within EU “hydrogen valleys” in volumes adequate to H2 demand of these valleys. Such
approach will exclude the need for long-distance transportation of H2 and/or MHM and for
refurbishment of existing gas pipelines to H2/MHM or developing new H2/MHM pipelines in the
currently forecasted volumes. Such approach will diminish the costs of decarbonisation for the EU,
will enable further monetization of Russian gas resources, and will increase welfare for both the EU
and Russian citizens.

Konstantin Romanov (CEO, Gazprom Hydrogen)

Mr. Romanov described the evolution of Russia’s hydrogen policy and outlined its most relevant
documents including Gazprom'’s agreement with the Russian government on hydrogen development
signed in October 2021. He explained that the current interest in hydrogen is driven by climate issues.
He highlighted that Gazprom is pursuing emissions reduction targets and that 2020 saw a 12% drop in
emissions at the company’s facilities. In addition, sustainable development scenarios for 2050 are now



being drafted in cooperation with scientists. Moreover, Alexey Miller is a member of the newly created
Interagency task force for hydrogen energy development in the Russian Federation led by Vice-
Premier Alexander Novak.

He then went on to present the main figures from the Russian hydrogen concept noting that a very
optimistic scenario envisages up to 50 min tons of hydrogen exports from Russia by 2050. The main
goal for now is to create a hydrogen market. As for technological solutions, methane pyrolysis method
is considered very promising. He stated that at the moment the company and its research institute
are running tests to analyse potential risks of hydrogen degradation of pipe and equipment metal as
a result of hydrogen injection into existing gas transport infrastructure. Apart from technological
uncertainties there are also economic issues. Hydrogen is more expensive and if a more expensive
product is injected together with a cheaper product it is more difficult to receive money back since
additional facilities have to be built to separate the gases. He also stated that the company is looking
into various CO2 utilization solutions including injection into formation, production of chemical
products, utilisation as buffer gas for UGS. Simply storing CO2 is not considered a good solution.
Overall, this sphere could present opportunities for cooperation with the EU.

Mr. Romanov also presented data on costs of different hydrogen production paths mentioning that
the cost of methane pyrolysis could be further reduced. He then elaborated on the Agreement of
Intent between Gazprom and the Russian Government on hydrogen development. The targets of the
Draft Roadmap for the implementation of the Agreement include:

1) developing competitive domestic technology for low-carbon hydrogen production;

2) selection of most suitable projects for scaling up;

3) launching pilot plants using natural gas;

4) evaluating geological structures (including underground gas storage) suitable for CO2

injection;
5) expanding gas infrastructure to reduce the total GHG emissions.
He concluded by highlighting that the main target at the moment is to launch the first hydrogen
production pilot project using natural gas. He added the company is open for discussion and

cooperation on this subject.

Bernard Samuels (Director of International LNG & Gas Marketing Department, Novatek)

Opening his speech Mr. Samuels mentioned that there is a variety of hydrogen production
technologies. At the same time, greenhouse gas reduction targets should not be driven by one
exclusive technology. Thus, different hydrogen production and delivery options should be considered.
The particular route Novatek is investigating is production and transport of blue ammonia as a carrier
for hydrogen. It is planned to produce ammonia from natural gas with CCS. Mr. Samuels mentioned
the following advantages of using ammonia as hydrogen carrier:
1) its hydrogen density allows to transport large quantities of hydrogen over long distances;
2) physical properties: it liquefies at -33°C;
3) ammonia itself can be used not just as a carrier for hydrogen but as a direct combustion fuel.
In Japan they are experimenting with co-firing ammonia and coal in power generation,
ammonia can potentially be used as marine engine fuel and co-fired with natural gas in
turbines;
4) the industry and technology for production and transport of ammonia are already well
established.

Mr. Samuels explained that Novatek is studying the feasibility of a project on the Yamal Peninsula to
produce hydrogen and CO2 streams. The latter will be stored. The most economical way to provide



the required power is to use natural gas to generate electricity, although that would generate
emissions. In order to reduce emissions further, part of the hydrogen that will be produced could be
used, but that would reduce the exportable production of the plant. In order to still further bring the
carbon footprint down, wind energy could be used to power this plant. Hence, a balance between the
depth of carbon reduction and costs acceptable at the market is needed. Once hydrogen is produced
it can be used to synthesize ammonia.

As for transportation of ammonia, it is planned to use the Northern Sea Route (“NSR”) for deliveries
East- and West-wards. LNG deliveries via the NSR have already been completed to Europe all year
round and to Asia during 9 out of 12 months. By 2023 when the Arctic LNG 2 project will be launched
it is expected that year-round deliveries to Asia will also be possible. It is similarly planned to use Ice-
breaking ammonia carriers for transportation.

Mr. Samuels then went on to explain market aspects of the project. He said that Novatek has been
having exploratory conversations with potential consumers: some of them want hydrogen delivered
via pipelines, some of them want pure hydrogen, others — Hythane, some customers would like direct
bulk ammonia; finally, there is a potential market for customers who would like ammonia delivered
at small scale — by trucks.

He added that of most interest today is to understand the volume and timing of demand growth and
the point at which parties can commit to sale and purchase obligations, in order to support investment
decisions. One of the biggest uncertainties is the regulatory framework: what is the production
emissions requirement for the product to be labelled as an acceptable low-carbon product in the EU.
The customers face the same problem — they don’t know what product can be accepted from the
regulatory point of view. It is clear that some form of certification process is needed to give certainty
to both producers and consumers. Finally, there is a question of what kind of fiscal support could be
provided for customers buying this type of alternative energy.

He concluded by giving an overview of benefits of low-carbon ammonia export from Russia:
1) it could lead to earliest production and deliveries in 2026-2027;
2) such a project can help bring low-carbon hydrogen to scale;
3) the project is based on existing technology but it still requires regulatory definition.

Andrey Konoplyanik added that according to the Atlas of H2 projects in Russia produced by the
Ministry of Industry and Trade that he has referred to in his own presentation, it is envisaged that the
capacity of Novatek’s project is expected to be 2.2 mIn tons of ammonia per year.

Wim Groenendijk thanked all the speakers and opened the floor to questions.

The Q&A session started with a comment from one of the attendees who mentioned that global work
is now ongoing under the auspices of IPHE on the development of a common methodology to calculate
carbon footprint of various pathways of hydrogen production. It is being prepared by a task force of
experts including representative from the USA, France, Australia, the EC. These proposals could
hopefully lead to the creation of international standards. Then followed the questions.

To a question on potential plans of Russian companies to participate in the H2 Global auctions which
will start in 2022 Konstantin Romanov explained that the main factor is hydrogen market and the
company is closely monitoring the developments in this sphere. At the moment the hydrogen market
does not exist. He added that the consumer wants a smaller price, the producer — a higher price.
Without the proper price it is impossible to make an investment. At the same time, the company is
working with European and Asian partners. He also pointed out that there is a shift towards ammonia,



not hydrogen, which is more evident outside of Europe. He said that the company is also now analysing
blue ammonia supply.

In response to the question on methane emissions reduction targets K. Romanov highlighted that the
company has a long history of controlling and reporting those emissions. These data are also available
on governmental web sites, so some experts who try to demonstrate lack of data from Russia on the
subject are probably not aware of this. Gazprom’s methane emissions are decreased every year. As
for targets, the EU and USA want to introduce very ambitious goals, and one can be very ambitious if
one is only starting. Gazprom plans to further reduce emissions and since the company has already
made a lot of effort in this sphere for 30 years the targets might not seem as ambitious. He also
mentioned that Gazprom pays a fee to the budget for methane emissions.

To the same question Bernard Samuels responded that methane emissions are an important issue for
the natural gas industry. Once natural gas is converted into ammonia there will obviously be no more
methane emissions in the chain. In response to the question on envisaged CO2 capture percentage
(lower or higher than 90-95%) he said that it is clearly possible to reach greater than 90% of GHG
reduction. At the same time, it is essential to identify exactly how much more than 90% is required, in
order to balance the additional costs of deeper reduction.

To the question on pyrolysis investment in Russia and prospects of launching an industrial scale project
in Russia Konstantin Romanov replied that the company is working on different pilots. One of them is
a very small unit. Tests have been finished and now the question is how to scale it up. The technology
has proven to be alright but some engineering needs to be elaborated to arrange the process of
collecting carbon from the reactor on a regular basis. Another project is based on the low-temperature
plasma technology. It is situated in the city of Tomsk. This unit is being tested at the moment and it is
expected that in February next year there will be a demonstration unit that could hopefully be
presented at an exhibition. There is a big carbon production project. Work is underway to identify
ways of extracting hydrogen from exhausted gas and cleaning it. The company is in contact with
regional authorities to identify where this hydrogen could be supplied locally. There are also some
proposals from European partners, research teams that want to help scale it up.

In response to the question on envisaged storage location for captured CO2 Bernard Samuels
answered that, since there are no depleted fields or oil production in close proximity to the proposed
plant, the plan is to store CO2 in onshore aquifers within 50 km of the Sabetta plant.

Finally, there was a question on availability of studies and papers on carbon footprint calculation and
whether there is a one single trusted methodology, to which Andrey Konoplyanik replied that there is
a number of different studies which usually present the results but not the details of calculations
themselves. He noted that we are still at the very beginning of the process and there is no one single
reliable methodology existing at the moment. He also said he believed that a solution could be found
eventually through global cooperation on this issue.

Wim Groenendijk wrapped up the discussion by thanking the speakers and all the participants.

He asked the attendees who have not been directly invited and cannot be identified to send an e-mail
identifying themselves. He announced that the next webinar will take place shortly and the
participants will be informed in due time.

Andrey Konoplyanik encouraged all the participants to advise the co-chairs on potential subjects that
disunite the GAC community in their views and could be discussed since it is those subjects that we
shall address first and most in order to better understand the differences on substantial issues



between us in order to continue jointly looking for most appropriate solutions to overcome them. He
said that the co-chairs will try to incorporate those subjects in the agenda of future meetings.



