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H, Readiness
The purpose of the assessment is to determine the
impact of the H2&CH4 mixture on the materials of
pipelines, measuring possibilities of meteorological
equipment, safety, other equipment and facilities, and

UA Hydrogen strategy
OGTSU joined and support developing “High Level
Hydrogen Strategy for Ukraine” to contribute in
achieving Ukrainian energy, ecological, economic and
geopolitical goals.

effective operation of the UA GTS.

UA H2 market environment assessment
OGTSU joined to the project “Assessment of Potential

H2 Equipment Tolerance Q | for .a I._ow—Carbon Hydrogen Economy in the .EE»RD
OGTSU have started cooperation with manufacturers to.] rO _9 ' () HSEEaTOH ~ SRjgloonr't 2?;2::;"’ EUZPFS)LV alnd ciigi:lagonrg Agz:tlzoslliso toof
of gas turbines on hydrogen tolerance for example: O_Q.o ¢ il?: B PRl P
Zorya —Mashproekt (UA) and Siemens (DE). 6_ % e priot proj
It's planned to develop a technical policy of H, OJbLO K _—
Tolerance 228
L
. .. ] o Integration to the EU ecosystem
| —— (5 e ™ {f‘ OGTSU became a member of the EC Clean Hydrogen
W . Alliance, Marcogaz, GERG, GIE, UABIO, Ukrainian H2
Council; We are in contact with European Hydrogen
Hydrogen Testing Facility Backbone, neighboring TSOs and H2 projects
OGTSU plans to implement a pilot project for the developers

production testing volumes of hydrogen and synthetic
methane on industrial site using low carbon
electricity and carbon capture.
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* Support of development of UA High-level H2 strategy and Market Assessment;
Background 2020 - 2021 Agreement on technical assistance form the EU to H2 readiness of GTS; 1 \

UA Gas TSO Hydrogen New Horizons:

* Roadmap, action plan and ToR developing.

* Assessment of technical, economic and legal feasibility of the H2 readiness of
existing gas transmission infrastructure;
* Construction of Hydrogen testing facility; 2
ResearCh & Development 2022 - 2025 * Lab testing of different types of pipes and equipment; [Iiﬂ

* Operation and testing of H2 technology cluster;
* Hydrogen investments masterplan.

* Integration of pilot projects to the gas grid;
* Consolidation of operating experience and scaling approaches;

Assistance of OGTS in 2025 - 2030 * Repurposing the existing transmission pipelines/facilities to creation dedicated 3 /
clusters creation - transmission system for hydrogen (hydrogen blend and pure);

* Developing renewable and low-carbon hydrogen Ukraine - EU value chain
e Support of Ukrainian industry transition to H2 supply projects

* Developing renewable and low-carbon hydrogen Ukraine - EU value chain 4

Scaling 2030-2035 + |- Integration to European Hydrogen Backbone infrastructure [[[H

* Targeted investments in new dedicated hydrogen pipelines and compressor stations. /

* Domestic industry hydrogen supply (ammonia, steel)
* Development of necessary infrastructure (fuel stations) for H2 transport




H2 Readiness
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H2 tolerance by existing
or upgraded valves
(including sealing
material compatibility);
includes control, safety
and block valves -
material aspects

Investigation of the
impact of hydrogen
on the carbon steel
material of main
pipeline which is
using by UATSO

(L
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Study of standard
carbon steel used
for piping in above-
ground installations
(valve stations,
block valves, etc.)

Study of pipeline
welding material
compatibility

Safety distances -
analysis and
Consequence evaluation of
analysis and applicable
hazardous area regulations for H2 tolerance of
classification coolers

hydrogen transport

Research H2
tolerance by gas
chromatographs

and flow meters

LDS for H2 blend

mixtures

Investigation of the

impact of hydrogen

on the physical and

chemical properties
¢+ of natural gas

Vent systems for
H2 blend mixtures

Fire & gas
detectors

Impact of H2 content
in the blend on
pipeline system
hydraulic
performance and
control philosophy

&'t

{ ) Noise & vibration in
H2 piping

H2 tolerance of
centrifugal
compressors

H2 tolerance of
gas turbines

Summary of the Project

OGTSU considers in its strategy a special focus on the decarbonization of
the gas transmission system's infrastructure and the economy of Ukraine
as a whole. In planning its development, the company pays additional
attention to the technological, regulatory, and economic aspects of
implementing innovative solutions to ensure clean development
according to the EU "Green Course" and the transition to the
transportation of renewable gases by main pipelines, especially hydrogen.
To this end, the gas OGTSU plans to implement a research program with
the involvement of leading institutions of Ukraine and the EU in the
following areas in 2021-2022. This R&D will provide a systematic
approach to determining the potential of the GTS of Ukraine's existing
infrastructure for the transportation of a mixture of natural gas and
hydrogen.

The purpose of the R&D is to determine the impact of a mixture of
natural gas with hydrogen on the materials of main gas pipelines and
equipment of the gas transmission system, measuring possibilities of

meteorological equipment, safety, and effective operation of the UA GTS
and one equipment and facilities.

Implementation period
2021-2022
Current status
Pre-feasibility study
Which partners we need
Technical partners, which have experience in implementation of
similar projects.

Research organization
International financial institutions to sponsorship the project.
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(yiv Green Data
Belarus Cente

Kobryn

_apacity: 20 MW s
Stages: n/a >
" Investment: €125m H2 Production ‘P(,
7 ~ Y ESE Investmant Sy,
Green Hydrogen Plant ' [ Sudzha Capacity: 110 MW ’,;o
Transcar_pathian Project: 1 4%
Region ¢°" Investment: € 280 m %,.
Capacity: 17,5MW go\‘l‘ VU
Stages: 1 Valuyki 00
Investment: € 70 m
Serebr?mk‘[’isarwka
Drozdovice
Sokhranovka
Slo . MG Dnipro Solar
vakia Capacity: 20 MW
Stages: 1
Investment: -
Hungary geregovo
H2 Production Prokhorovka
ESE Investmant . Green Hydrogen
Capacity: 110 MW Romaﬂlé’ o Platovo Industrial Cluster
- reen Hydrogen Capacity: 200 MW
Project: 1 i i pacity:
Investment: € 280 m Plant Vinnytsia and Stages: n/a

Chernivtsi region
Capacity: =87.0 MW

Investment: € 25 m
for 1st stage (8.5 MW)

Stages: n/a
Transcarpathian Investment: £ 14 m Kakhovka-Project /
Green H2 Project for 1st stage (10 MW) River Wind
. Capacity: 200 MW
Capacity: 30-35 MW . Entry points . : Danube Hydrogen Stages: n/a
Stages: 1 @ cxit points & '!;" P\~ Valley Investment: € 14 m
Investment: € 130 m Orlovka ¥ Capacity: 3,000 MW for 1st stage (5 MW)
. Not IA Stages: |V

Investment: € 100 m

Capacity — maximum of potential hydrogen production for 1st stage (50 MW)

== Perspective routs for H, transport




Pilot project — Hydrogen testing facility
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Turboexpander  Overhead cable line Boiler house .

PV-panels

ball valve

Summary of the Project

Gas TSO of Ukraine LLC plans to implement a pilot project for the
production of testing volumes of hydrogen and synthetic methane
on industrial site using electricity obtained on the installed at gas
distribution station "GRS-7 Dnipro* existed turboexpander and
rooftop PV power station. Volume of CO, need for this project for
SynCH4 production will be obtained by capturing emissions from
the boiler house, which is located on this industrial site. The
option of capturing CO, from the air is also being considered.

Hydrogen tech cluster creates opportunity for testing different
types of pipes, valves, seals, measuring equipment for
compatibility with hydrogen (marked blue at the chart).

Brownfield transformation project involves installation of the
Electrolyzer and Methanation unit and CO2 capture unit,
construction of additional pipeline system and new water
treatment system, reconstruction of electricity supply system on
existing industrial site at city Dnipro.

The project will lay the foundations for attracting modern clean
technologies to Ukraine, GAS TSO infrastructure retrofitting,
acquiring new skills and knowledges, stuff retraining.

Implementation period
2021-2024

Current status
Pre-feasibility study

Currently OGTSU together with comany KHIMOD (French green
tech company) developed a technical model of the project .
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Thank you for attention!

Pawel Stanczak, e-mail: stanczak-pj@tsoua.com
Nikolay Kadenskyi, e-mail: kadenskyi-my@tsoua.com
Sergii Kushnir, e-mail: chornyy-sv@tsoua.com
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